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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa SIBISIETCS. OJHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHAa 00ECTIEYNBACT U3YUCHUE IPYTUX JUCIHIUINH, KaK €CTECTBEHHO-
HAayyHOro, TaK W TyMAaHUTAPHOTO LUKIOB, €€ OCBOEGHUE HEOOXOAUMO s
IPOAODKEHUs 00pa30BaHUs U B ITOBCEIHEBHOM KU3HU. PazButue y oOyuarommxcs
HAYYHBIX TPEJCTABICHUH O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abcTpakiuii, cnoco0e OTPaKEHHUsI MAaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MpUPOJE W OOIECTBE, POJU MaTEMaTHYECKOTO MOJECIUPOBAHMS B HAYYHOM
NO3HAaHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
Y Ka4eCTB MBIIJICHUS, HEOOXOIMMBIX AJIsl aalTalliid B COBPEMEHHOM LU(POBOM
oOmecTtBe. M3ydyeHnue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBaTh, HAXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIICHUS,
CIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOU JCHCTBHSL M BBIBOBI,
dopMynupoBath yTBepkAeHUs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOIO MBIIUIEHUS] OO0YYarolMXCsA: OHM HCIHOJB3YIOT JACIAYKTUBHBIE U
WHAYKTUBHBIE PACCYXJEeHUs, 0000IIeHIEe  KOHKPETHU3AINIO0, a0CTparupoBaHue u
anajnoruto. OOyueHwe  aireOpe  MOpeANojaraeT  3HAUYUTEIBHBIA  00BEM
CaMOCTOSITENIbHOM  JIEATEIBHOCTH OOYYaroIMXCs, IIO3TOMY CaMOCTOSITENIbHOE
pelIeHre 3a1a4 ABIISETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIIMIA 00Y4YEeHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOIO
o01ero 00pa3oBaHus OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANYECKIE
auHUH: «Yucaa v BEIYHCICHUSNY, «ANreOpandeckie BhIPAKEHUD», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkuum». Kaxgas Hu3 3THX coJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAETCs Ha MPOTSHKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJCIHCTBYS €
JpYyTUMH €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOJIUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy Yy4yeOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJICTaBICHHbIE BO BCEX OCHOBHBIX pasjeiax
MaTEMaTUYECKOT0 00pa30BaHUs U CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAOIIMMUCS
OCHOB  YHUBEPCAIBHOTO  MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTrO Kypca «AJredpa» SIBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Copmepxxanne nuHMM «Yuclia W BBIYMCICHUS» CIYKUT OCHOBOW s
JABHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJTOpPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl IOBCEAHEBHOM
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 0OIIEro oopa3oBaHus
CBSI3aHO C PAlMOHAIBHBIMH M HPPALUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHU O JEHCTBUTEIHLHOM 4YHMCJE. 3aBEpIICHUE OCBOEHHUS YHCIOBOMN
JIMHUU OTHECEHO K cpeiHeMY 0011eMy 00pa30BaHHUIO.

Copeprkanue qBYX anreOpandecKux JIMHUM — « AJIreOpandecKkre BhIPaKEHUs
U «YpaBHEHHUS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIMXCS
MaTEeMaTHYECKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOI'O 0011ero oOpa3oBaHusl Y4YeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
palroHaNbHBIX BBIpAXKEHUIN. AJredpa AeMOHCTPUPYET 3HAUCHHE MAaTEeMaTUKH Kak
A3bIKa TSI TIOCTPOEHHUS MaTeMaTUYECKUX MOJeNed, OMUCAaHUS TMPOIECCOB U
SBIIEHUN peanpbHOro Mupa. B 3amaum oOydeHust anreOpe BXOIAT TaKxke
JalbHENIIee pa3BUTUE ANTOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOIMMOro, B
YACTHOCTH, JJIsi OCBOGHHMS Kypca HH(GOPMAaTUKU, M OBJIAJICHUE HaBbIKaMU
JeAYKTUBHBIX paccyxaecauii. [IpeoOpa3oBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
pa3BUTHIO BOOOPaKEHUs, CIIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPUYECTBY.

Conepxanue QyHKIMOHANBHO-Tpa(UIECKON JIMHUU HALIEJIEHO Ha MOJyuYeHUe
oOyJaroluMuUCs 3HaHUM O (QYHKIUSAX KaK Ba)KHEHIIEH MaTeMaTUYecKOW MOJeiH
JUIsL OTIMCAHUS M UCCIIEJOBAaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJICHUIN B PUPOJIE
u obmiectBe. M3yueHue martepuana CHOCOOCTBYET Pa3BUTHIO Yy OOyYarOIIUXCS
YMEHHsI UCTIOJIh30BaTh PAa3IMYHBIC BHIPA3UTEIbHBIC CPEICTBA SI3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIaa B (opmupoBaHHE
IpEJICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTHUN IUBUIM3ALMH U KYJIbTYpBHI.

CornacHo yuyeOHOMY IIaHy B 7-9 kjaccax wu3ydaercs Y4eOHbIH Kypc
«Anre0pa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIC Pa3felibl COICpPKAHUS:
«Yncna W BBIYUCICHUA», «ANredpandyecKkue BBIPAXKCHUS», «YpaBHEHUS U
HEPaBEHCTBA», « DYHKIIMM.

Ha uzydenue yuebHoro kypca «Anredpa» orsoautcs 306 gacoB: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kinacce — 102 ygaca (3 yvaca B Henento), B 9
kiacce — 102 yaca (3 yaca B Hezieuni0).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BIYMCICHUA

Jpobu OOBIKHOBEHHBIE M NECATUYHBIC, TIEPEX0] OT OAHOW (hopMBl 3ammcu
npobeit k gpyroil. IloHaTwe palMOHAaIBLHOTO YHCHA, 3alUCh, CpPaBHEHUE,
yIOPSA0YMBAHUE  PALMOHAIBHBIX uucen. Apudmerndeckue JEHCTBUS €
palMOHANBHBIMU 4YKcIaMu. PeleHne 3aad U3 peasbHOW NMPAKTHKM HA 4YacTH, Ha
JpoOu.

CreneHb C HaTypallbHBIM IIOKa3aTeJIeM: OIpelaesieHue, MpeoOpa3zoBaHue
BBIPOKEHHUII HA OCHOBE ONPENENeHUs, 3auCh O0NbIINX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpHU OCHOBHBIE 3a7auu Ha
IIPOLICHTBI, PELLICHUE 3a1a4 U3 PEalbHON IIPAKTUKHU.

IIpuMeHeHne TOPU3HAKOB  ACIMMOCTH, PAa3jIOKEHHME HAa  MHOXKUTEIH
HaTypaJbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCIe TOpsMas ©W  oOparHas
IIPONIOPLIMOHAIBHOCTH.

AuredpanvyecKue BbIPpAKEHUA

[lepemeHHBIE, YNCITOBOE 3HAYCHHUE BBIPAKEHUSA C EPEMEHHOU. JlomycThMbIe
3Ha4YECHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK/1y BEJIMYMHAMU B BUJIE
dbopmynbl. Beruucienus no popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBUia NpeoOpa3oBaHUS CYMM U
IIPOU3BENICHUH, PaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeMblX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpnHowiensl u MHOTOWIEHBI. CreneHp MHOrowieHa. CioKeHue, BBIYUTAaHHE,
YMHOXXEHHE MHOTOWICHOB. DOpMyJbl COKpAIEHHOIO YMHOXKEHHMs: KBaApar
CyMMBbl M KBaApar pasHocTu. Popmyna pa3HOCTH KBaaparoB. Pasznoxenue
MHOI'OYJICHOB Ha MHOKHUTEJIHN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb YpaBHEHHMs, MpaBuia MpeoOpa3oBaHUsS YpaBHEHUS,
PABHOCHJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YPaBHEHMS, pELICHHE JIMHEWHBIX YypaBHEHHU. COCTaBJIEHHWE YpPABHEHHU IO
YCJIOBHIO 3a7jauu. PeleHne TeKCTOBBIX 3a/1a4d C TOMOIIBIO YPaBHEHUM.

JIuneiiHoe ypaBHEHUE C IBYMsI IEpEMEHHBIMU U ero rpaduk. Cucrtema aByx
JMHEWHBIX YPAaBHEHHMM C AByMs IEpEeMEHHbIMU. PeleHue cucrem ypaBHEHUU
cnocoboM MoAcTaHOBKU. llpuMepsl perneHus TEKCTOBBIX 3a/lad C IOMOIIBIO
CHUCTEM ypaBHEHHM.

DOyHKIMHA



Koopaunara Touku Ha npssMoil. YucnoBble NPOMEXKYTKU. PaccTosiHne Mexay
JIBYMsI TOUKaMU KOOPAUHATHOMN IPSIMOIA.

[IpsimoyronbHast cuctema koopauHat, ocu OX u Oy. AGcuucca u opauHaTa
TOUYKH Ha KOOPJIMHATHOMN MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenune rpadukoB peanbHbIX 3aBucuMmocTeil. [lonstue dynknun. ['padux
bynkuuu. CoiicTBa pyHkuuii. Jlunelinas Qynkuus, e€ rpaduk. ['padux dyakumu
y = |X|. I'padmueckoe pelieHre JIHMHEWHBIX ypaBHEHHH W CHCTEM JIMHEHHBIX
YPaBHEHUM.

8 KUIACC

Yucsia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUsT UppalMOHAIbHBIX yucen. CBoiicTBa apu(pMEeTUYECKHUX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOpa30BaHUI0 YUCIOBBIX BBIPAKEHUIN
Y BBIYUCJICHUAM. J{efiCTBUTENbHBIC YUCIIA.

CremneHb ¢ LeabIM IMOKa3aTeneM U €€ cBoricTa. CTaHmapTHas 3alKCh YNCIA.

AnreOpanyeckre BhIpaKeHUSIAJIredpandeckue BbIpaKeHUs

KBampaTHbpiii  TpE€XwieH, pas3loKEHHWE KBAJPAaTHOIO TpPEXWIEHA HA
MHOKHUTEJIN.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anredOpanueckoil apoowu.
CnoxeHve, BBIYUTAHHE, YMHOXEHHE, JeJICHHE aireOpandecKkux ApoOei.
ParnmonanbpHble BEIpaKEHUS U UX IIPeoOpa3oBaHue.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHHS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJIpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas uHTEpHpeTals YPaBHEHHU C IBYMsI IEPEMEHHBIMU U CUCTEM
JVHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEWHBIX YPABHEHU C IByMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue @ynknuu. OOnacTh oOmpeAeNeHus W MHOXECTBO 3HAYCHHM
dbynakuun. CriocoOb! 3a1anust PyHKITUH.

I'padux ¢ynkumm. YUrtenwe cBoicTB GyHknuu mo e€ rpaduky. [Ipumepsr
rpadukoB QPyHKINIHA, OTPaXKAIOIIUX PEAbHbBIE MPOIIECCHI.



@DyHKIUY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO TPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpadukn. OyHkmun Y = X2, ¥ = X3, y = \X, y=|X|. [paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KUIACC

Yuciaa v BIYMCICHUA

PanronanbHbie 4KCla, UppallMOHATIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JecaTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ICHCTBUTEIbHBIC YUCIIA
KaKk OCECKOHEUHbIE JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK]Ty MHOKECTBOM JI€UCTBUTEIBHBIX YHCENI U KOOPAUHATHOW MPSIMOM.

CpaBHeHME JIEHCTBUTENIBHBIX 4YHCEN, apu(MeTHdecKue JeHUCTBUA C
JNEUCTBUTEIBLHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXKAIOIIET0 MHPA, IMTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHUpE.

[Tpubnmx€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [Ipyuknaka u onieHKa pe3ybTaToB BEIYUCIICHUM.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEHME. Penienne ypaBHEHUM, CBOASAIINXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHME. PenieHue ypaBHEHM, CBOASIINUXCSA K KBaJPaTHBIM.
bukBanparHoe ypaBHeHue. [IpuMepsl pelieHus ypaBHEHUNA TPETbEN U YETBEPTOU
CTEIICHEU Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHne TEeKCTOBBIX 3ajay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYyMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem OByX
JIMHEVHBIX YPABHEHUN C IByMs IEPEMEHHBIMU. Perienne cucrteM IByX ypaBHEHU,
OJIHO W3 KOTOpPBIX JHUHEIHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOU. PemeHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padrueckas wHTEpHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMH.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopaAuHATHI
BEPIIMHBI TapadOJIbl, 0Ch CAMMETPHH IMTapadOJIbI.

Ipadbuxu dyuxumit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , u ux
CBONCTBA.

YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCuu



[IoHsiTHE YMCITIOBOM MOCIENOBATEIBHOCTH. 3aJaHHE IOCIEI0BATEIBHOCTH
peKkyppeHTHO popMyoit u popmysol N-To wieHa.

Apudmernueckass U reoMmerpuueckas nporpeccuu. @opmyiel N-ro udjaeHa
apu(pMeTHYECKON U TeOMETPUUYECKOM MPOrpeccuii, CyMMBbI IIEPBBIX N UJIEHOB.

N300paxeHne 4YIE€HOB apUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M AKCHOHEHUMAJIBHBIA POCT.
CnosxHbIE IPOLIEHTHI.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOoCTHBIE Ppe3yJbTaThl OCBOCHHS TIPOrpaMMbl y4eOHOTO Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTrpuoTHYeCcKOEe BOCIMTAHME:

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTHKEHUM B IPYTUX HayKaxX U MPUKIAAHBIX cdepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBJICHUN, TPOLIEAYp TPa)KJaHCKOTO oOllecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha aKTUBHOE YyYacTH€ B PEHICHWHM NPaKTHUYECKUX 3a]ay
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEHW JKWM3HM Uil YCIENIHON MpodeccruoHaTbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUYAIbHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajlayd, PEUICHUM, PacCYXIEHUM, YMEHHUIO BHUJICTh
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTAlue B JIESATEIBHOCTA HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, IPUPOJILI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOM Hayku Kak cdepbl dYernoBeYecKou
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl Pa3BUTHS ITUBHIIM3AIINU,
OBJIJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATENbCKON
JEATEIIbHOCTH;



6) ¢usmueckoe BocnuTaHue, GopMHpPOBAHHME KYJbTYPbl 310POBbSl H
IMOLUMOHAJIBLHOIO 0JIArONOJIYYHs:

TOTOBHOCTBIO TMPHUMEHSTh MATEMAaTHYECKHE 3HAHUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HH  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXaIoIIel cpenbl, IUIaHUPOBAHUSI MOCTYIKOB U
OLCHKH WX BO3MOXHBIX MOCJECICTBUM JJI1 OKPYXKAIOWIEH CPENbl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IyTeH UX PEIICHUS,

8) ajanranus K U3MEHSAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSAM B YCIOBUAX HEOMPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUTHCS Yy JPYTUX JIOJICH, MPUOOpETaTh B COBMECTHON JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMA U3 ONBITA JPYTHX;

HEOOXOJUMOCThIO B ()OPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIMpOBaTh WUJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACMUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeHCTBHUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH W
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

Bba3oBble 1oruyeckue 1eicTBUA:

e BBIIBILITh U XapaKTEPHU30BaTh CYLIECTBEHHBIE PU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TMOHSATHI, OTHOLICHUH MEXIy MOHATHAMH, (POPMYIHPOBATH
OMpENeNeHUs] TMOHSATUM, YCTAaHABIMBATH CYIIECTBEHHBIA  MpPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUisi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTI0 aHAJIN3A;

e BOCIPUHUMATH, (POPMYIUPOBATH U  MPeoOpa3oOBBIBATh  CYXKICHUS:
yTBEpAUTENIbHbIE W OTpULIATEIbHbIC, €IUHUYHBIC, YacTHbIE M oOIIue,
YCIIOBHBIE;



BBISIBJIAITH ~ MAaTEMaTHMYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, JaHHBIX, HAOMIOACHUSX W YTBEPKICHUSX,
npemjiaraTh ~ KPUTEPUM IS BBISBICHHS ~ 3aKOHOMEpPHOCTEM |
IIPOTUBOPEYNI;

JienaTh BBIBOABI C HWCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
paz0OupaTh 10Ka3aTeIbCTBA MATEMATUUYECKUX YTBEPXKICHUN (TIpSIMbIE U OT
IPOTUBHOTO), TMPOBOJUTH CAMOCTOSITEIIBHO HECJIOXKHBIE JOKA3aTEIbCTBA
MaTeMaTH4ecKnx (aKkToB, BHICTpaWBaTh APTYMEHTAIMIO, TPUBOIUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh Croco0 perieHus yuyeOHoW 3amauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOMpATh HauboJee MOAXOIANMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

HCIIOJIB30BaTh BOIPOCHI KaK HCCIIEI0BATEIbCKUNA MHCTPYMEHT ITO3HAHUS,
dbopMyIHpOBaTh BOIMPOCH], (HHUKCUPYIOIIUE IPOTHBOPEUHE, IIpodJeMy,
CaMOCTOSITeJIbHO yCTaHABJIMBAaTh HCKOMOE U JaHHOE, (OPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHCE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUJIaHy HECJIOKHBIN
DKCTIICPUMEHT,  HEOOJIbIIOE  MCCJIACAOBAaHWE IO  YCTAHOBJICHHIO
OCOOEGHHOCTEM MaTEeMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJABI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOIEHUS, WCCISAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB K 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOIECCa, a TAKXKE BBIABUTATH
TIPEATOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTaTOUYHOCTh W HM30BITOYHOCTh HH(OpPMAlMU, JAHHBIX,
HEOOXOUMBIX JIJIsl peLIeHUs 3a4a4u;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh W HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEICTABICHHUS;

BbIOMpaTh (opMy TMpeACTaBiIeHUS HHPOpMALMM M WILIIOCTPUPOBATH
perraemMbie 3aJadyd  CX€MaMH, JuarpaMMaMH, WHOW Tpapukodl u uxX
KOMOMHAIUSIMHU;

OLICHMBAaTh HAAEKHOCTh WH(MOPMAIMU MO KPUTEPHUSIM, MPEATIOKEHHBIM
yuuTeneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHHUKaTHBHBIC YHHBEpPCaAJIbHbIE Y4eOHbIE JeHCTBUSA:



BOCTIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMHU M IETSIMU OOIICHHUS, SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO
TOYKY 3pPCHHSI B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHus 3a/1a4yi, KOMMEHTHPOBATh MOTyUYCHHBIN PE3yJIbTaT;

B X0JI¢ 0OCYKIEHUS 3a/1aBaTh BOMPOCHI TI0 CYIIECTBY O0CYK/IaeMON TEMBI,
po0JIeMBbI, perraeMoi 3a/1auu, BHICKAa3bIBaTh HJICH, HAIlCICHHBIC HA MIOMCK
pEIICHUs, COIMOCTABIATh CBOM CYXIEHHS C CYXICHUSMH JPYTUX
YYaCTHUKOB JHaiora, OOHApPYKWBAaTh Pa3IMunie W CXOJCTBO IO3UIUH, B
KOPpEeKTHOU opMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,
NPEACTABIATh  pPE3yJbTaThl  pPEIMICHHUS  3aJa4yd,  DKCIEPUMEHTAa,
UCCJICIOBAHUS,  TPOEKTa,  CaMOCTOATEIBHO  BBIOMpaTh  (dopmar
BBICTYIUICHHUS C YYETOM 3aJ1a4 NPE3EHTAIMU U OCOOCHHOCTEH ayAUTOPHUH;
MOHMMATh W HWCIOJB30BaTh  MPEMMYIIECTBA  KOMaHIHOH |
WHIUBUAIYyAIbHOH paOOThl TIPH PEIMIeHWH YYeOHBIX MaTeMaTHYCCKUX
3a/1ay;

MPUHUMATH 1EJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATh OPTaHU3AIUIO
COBMECTHOM paloThl, pacmpenensiTb BHUABI padOT, OTOBAPUBATHCH,
0o0CyXaTh MPOLIECC U pe3ysbTaT pabOThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYyNMOBBIX (opmax pabotsl (oOCyXaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBI M JIpyTW€), BBIMOJHATH CBOKO YacTh
paboTHI U KOOPJIMHUPOBATH CBOM JCHCTBUS C APYTMMHU WICHAMHA KOMaH]IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO COCTAaBJIAThH IJIaH, AITOPUTM PEIIECHUS 3aJa4yd (MU €ro
4acTh), BbIOMpATh CIOCOO pEeIIeHUs C Y4ETOM HMMEIOIIMXCA PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BapUaAHTHI PEIICHUN C Y4ETOM HOBOW WH(MOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIAJE€Th CIOCO0aAMU  CaMONPOBEPKH, CAMOKOHTPOJIA IMpolecca H
pe3ysibTaTa pelieHus MaTeEMaTHYECKON 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPU PELICHUHU
3a7a4i, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HA OCHOBE HOBBIX
00CTOATENIHCTB, HAWIEHHBIX OIMIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OIIEHUBATh COOTBETCTBUE PE3YJbTaTa ACATEIbHOCTH MOCTABICHHOW LIEIIH
U YCIIOBUSIM, OOBSCHSTh MPUYUHBI JOCTHXKEHUS WM HEIOCTHIXKEHUS 11EJIH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



ITPEAMETHBIE PE3YJ/IbTATDBI

K xoHmy oOydenuss B 7 KJjacce OOydYarolMiicsi MOJIYYUT CIIECAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BIYMCICHUA

BbInonHATh, codyeTass YCTHbIE M NHChbMEHHBbIE NPUEMBI, apuMeTHUYECKue
JEUCTBHUS C PAllMOHAIBHBIMU YUCIIAMH.

HaxoauTh 3Ha4eHHMsS YMCIOBBIX BBIPAKECHUN, MPUMEHSTh Pa3HOOOpa3HbIC
C0cOObI U MPUEMBI BBIUMCICHUS 3HAYCHHUM APOOHBIX BBIPAXKEHUMN, COAEpKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[TepexonuTe OT OHOU (HOPMBI 3aIUCH YUCEN K ApyroM (mpeoOpa3oBbIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YAaCTHOCTU B O€CKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAAOUYNBATH PALlMOHAIIbHBIC YUCIIA.

OKpyrJsTh yncia.

BBINOMHATh IPUKHUIKY U OLEHKY PE3yJIbTaTa BRIYUCICHUM, OIIEHKY 3HAYECHUI
YUCJIOBBIX BBIPAXKEHUN. BBINOMHATH JEHCTBUSA CO CTENEHSIMHU C HATYpaJbHBIMU
MOKa3aTeJISIMH.

[IpuMeHATh  NpPU3HAKK  ACIUMOCTH,  Pa3j0KEHUE HAa  MHOXHUTEIH
HaTypaJbHBIX YUCET.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPLUMOHANIBHOCTBIO BEJIMYMH, MPOLIEHTAMH, WHTEPIPETHPOBATH
pe3yNbTaThl peleHUs 3aa4 ¢ YYETOM OTPaHMUYEHHUH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX 0ObEKTOB.

Auredpanyeckue BbIpaKeHHs

Hcnonb3oBaTh anreOpandyecKkyr0 TEPMUHOJIOTHI0 U CHUMBOJIUKY, NPUMEHSTH
e€ B IpoLecce OCBOCHUS YUeOHOro MaTepuarna.

Haxonuth 3HaueHUsT OyKBEHHBIX BBIPAKECHMM TPU 3aJaHHBIX 3HAYCHHSX
IIEPEMEHHBIX.

BemonusaTe  mpeoOpa3oBaHMsl  LIEJIOTO  BBIPAKEHUS B MHOTOWIEH
MPUBEIACHUEM MOJIOOHBIX CIAra€MbIX, PACKPHITHEM CKOOOK.

BbINONHAT YMHOKEHHME OJIHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHa Ha
MHOTOWICH, MPUMEHATH (DOPMYJIIBI KBaJIpaTa CYMMBI U KBaJIpaTa pa3HOCTH.

OCyIIEeCTBIIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMKUTEIUM C IOMOILIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXWTENsS, TPYNNUPOBKU  CllaraeMbiX,
npuMeHeHus: (OpMyJT COKPAIIEHHOTO YMHOKEHHS.

[TpumensTh npeoOpa3oBaHKsl MHOTOWICHOB JJIs pEUICHUS! Pa3IUYHbIX 3a/1a4y
U3 MAaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.

Hcrnonb30BaTh CBOMCTBA CTENEHEW C HATypajJbHBIMU IIOKA3aTEISIMU IS
npeoOpa3oBaHus BbIpAKEHUH.



YpaBHeHUs U HEPABEHCTBA

PemaTte nuHENHBIE ypaBHEHHUS C OJHOM NEPEMEHHON, NPUMEHsSs IpaBHiIa
nepexoza OT UCXOIHOI'O YPAaBHEHMsI K PaBHOCWIBHOMY eMy. [IpoBepsTs, sBisieTcs
JIM YUCJI0 KOPHEM YPaBHEHUS.

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

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

CTpouTh B KOOPIMHATHOW TIJIOCKOCTH TpaduK JHUHEHHOTO YpaBHEHHUS C
JIByMsI TIEPEMEHHBIMH, TMOJIb3YSACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHUS
YpaBHEHHUS.

Pemate cucteMsl 1ByX JIMHEWHBIX YPaBHEHUM C JByMS IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocraBnaTe W pemaTh JIMHEMHOE YPaBHEHUE WA CUCTEMY JIMHEHMHBIX
YPaBHEHUH I1IO YCJIOBHUIO 3aJa4d, WHTEPOPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥ NIOJIy4ECHHBIN Pe3yJIbTar.

DOyHKUIMHA

N300pakaTh HA KOOPAUHATHOW MPSAMOI TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KU, MHTEPBAJIbI, 3alIUCHIBATh YHCIOBbIE IPOMEKYTKH Ha
anre0panveckoM SI3bIKe.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpOUTh Tpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUMUNA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSHHUE, LEHA, KOJIUYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIMU 110 3HAYEHUIO €€ apryMeHTa.

[lonnmate rpaduyeckuil cnocod MpeACTaBICHHUS W aHalW3a MHMOpManuwy,
U3BJICKATh U UHTEPIPETUPOBATH HH(OPMAIMIO U3 IPaUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

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

Yuciia ¥ BBIYUCTICHUSA

Hcnonp30BaTh HaydaJgbHBIE IMPEACTABICHHUS O MHOKECTBE JEHCTBUTEIBHBIX
YyCell JJIsl CPaBHEHUS, OKPYTJICHHS U BBIUMCIICHUM, N300paxkaTh AEHCTBUTEIbHBIC
YHCJIAa TOYKaMH HA KOOPAWHATHOM MPSAMOM.

[IpumeHsaTh mOHATHE apU(PMETUYECKOrO KBAJPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHM, UCIOJIb3Ysl MPU HEOOXOAMUMOCTH KaJIbKYJATOP, BBINOIHITH
npeoOpa3oBaHus BBIPAKEHUM, COJEPKAIIMX KBAAPATHBIE KOPHHU, HCTOJIb3YS
CBOMCTBA KOPHEMU.



Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECITUYHBIX
npoOeit u creneneit yucia 10.

AnredOpanveckue BbIPAKEHUS

[IpuMeHATh TOHSTHE CTENEHU C IEJNbIM IOKa3aTeJIeM, BBINOJIHATh
npeoOpa3oBaHus BIPAXKEHUH, COIEPIKAIIUX CTENIEHH C LIEIbIM MTOKa3aTeeM.

BBITIONHATE TOXIECTBEHHbIE MPE0oOpa30BaHUs PAMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBUJI ACHCTBUHN HaJ MHOTOUYJICHAMH U alre0pandyecKuMu ApoOsiMHU.

PacknanpiBaTh KBapaTHBIN TPEXUJIECH HA MHOXKHUTEIH.

[IpuMeHsTh peoOpa30BaHUs BHIPAXKESHUM JJIsI PEIICHUST PAa3IMUHbIX 3a1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pewiaty nMHENHBIE, KBaJpaTHbIE YPaBHEHUS U PAllMOHAJIbHBIE YpaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHUM U CUCTEM YpPaBHEHHWM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WJIM CHUCTEMAa YPAaBHEHUM PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoguTh OT CIOBECHON (OPMYIMPOBKH 3aJaud K €€ anreOpandeckoit
MOJIEIM C TIOMOIIBIO COCTABJCHUS YPAaBHEHUS WU CHUCTEMBbl ypaBHEHUH,
WHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBII pe3yybTarT.

[IpuMeHATh CBOWCTBAa YHCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLICHKH,
pellaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBbI, /1aBaTh
rpa@uuecKy0 WUTIOCTPALIMI0 MHOXKECTBA PEIICHWH HEpPaBEHCTBA, CHCTEMbI
HEPaBEHCTB.

DyHKUIMHA

[ToHumaTe ¥ KCMONB30BATh (DYHKIIMOHAIBHBIC TOHSTHS U SI3bIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUCHUS), OMNpEAesaTh 3HaueHHE (PYHKIHUM 1O 3HAYECHUIO
aprymMeHTa, OlpeAeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crpoutsb rpaduku 3JeMEeHTapHbIX QYHKUIUNA BUJA:

y = kix, y = x2, y = x3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBOM
byHkmu 1o e€ rpaduky.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIINE
MpeAMETHbIE PE3yIbTaThI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YNIOPSAJOUYNBATH PAIIMOHAIIBHBIE U UPPALMOHATIbHBIE YUCIIA.

BeimonHsaTh  apudMeTHYECKUe JEUCTBUS C PaAlMOHAIBHBIMU YHCIIAMH,
coueTas YCTHbIE M TMHUCBMEHHBIC TMPUEMBI, BBINOJHITH BBIUMCICHUS C
HUpparmoHaIbHBIMU YUCIaMHU.



HaxoauTe 3HaueHusi CTENEHEH C LEJbIMA [0Ka3aTeJsIMA U KOPHEM,
BBIYUCIISITh 3HAYEHUS YNCIIOBBIX BBIPAKCHUM.

OKpyrJisIiTh JE€UCTBUTEIBHBIE YHWCIA, BBINOJIHATh NPUKHUAKY PE3YJIbTaTa
BBIYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHNS U HEPABEHCTBA

Pewmiaty JMHEHBIE W KBaJpAaTHBIC YPaBHEHWS, YPaBHEHUS, CBOISIIHMECS K
HUM, TIpOCTEHIIINE APOOHO-PAIIMOHANIbHBIE YPaBHEHUS.

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

PemaTte TEKCTOBBIE 3amadyM aiareOpamdecKuM CIIOCOOOM C  TTOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI JIBYX YPAaBHEHHUM C IBYMsI IEPEMECHHBIMM.

[IpoBOANTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHU U CUCTEM YpPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM IpaUueCcKUX Npe/ICTaBICHUI (YCTaHABIMBATH, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEIICHMS, €CIIM UMEET, TO CKOJIBKO, U
mpouee).

PemaTe nuHeWHbIE HEpPaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, H300paxaTh
pEllIEHHE HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3alMCHIBATh PELICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemiate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIOIINE KBAJpPAaTHOE HEPABEHCTBO, W300pa)xkaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB HA YUCIIOBOM MPSMOM, 3alIUCHIBATH PELICHUE C TOMOUIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUHN PA3JIMYHBIX 331a4.

DyHKIUU

Pacrio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUECKH

pacIoyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKImil Buga: y = KX, y
=kx+b, y=kix, y=ax2 + bx + ¢,y =x3,y = VX, y = |x|, B 3aBucHMOCTH OT
3Ha4YE€HUU KOA(DPHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Ctpouth U M300pakaTh CXEMATHYECKU TpAPUKUA KBAJIPATUUYHBIX (DYHKIIHM,
OMHCHIBATh CBOMCTBA KBAJIPATUUHBIX (PYHKIIUM MO UX TpaduKkam.

Pacno3naBaTh KBagpaTHuHyIO (QYHKIHMIO MO Gopmysie, MPUBOJAUTE TPUMEPHI
KBaIPaTUYHBIX (DYHKIMA U3 peabHOM KU3HU, GUBUKHU, TCOMETPHH.

YucsioBbIE MOC/I€I0BATEILHOCTH U MPOrPecCUm

Pacno3naBath apuMETHYECKYI0 M TE€OMETPUUECKYI MPOTPECCUH TIPU
pa3HBIX CrOco0ax 3aaHusl.

BeIMOMHATS BBIUKMCIACGHUS C  HUCIOJb30BaHWEeM (opMyn N-ro ujieHa
apu(PpMETUIECKON ¥ TeOMETPHUUECKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakath YJI€HBI TMOCIEIOBATEILHOCTH TOYKAMU HA KOOPIWHATHOM
MJIOCKOCTH.



Pemarp 3amaum, CBSi3aHHBIE C YUCIIOBBIMH TOCIIEIOBATEIHHOCTSIMHU, B TOM
qrcIie 3aa4d U3 PeaTbHON JKU3HM (C UCIIOJIb30BAHUEM KaJbKYJIATOPA, IUPPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Nent/ HaunmeHnoBaHue pa3aesioB U TeM KosmmuecTBo yacos
° ni/m
IMporpaMmmMmabIl Bceero

Yucna ¥ BeIYKCIIEHUS. PaliioHaibHbIe

1 25
qrcia

2 Anrebpandeckue BoIpaKeHUS 27

3 VYpaBHEHUSI U HEPABEHCTBA 20

4 Koopaunate! u rpaduku. @yHKIIuN 24

5 [ToBTOpeHME U 0600IIeHNE 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




8 KVIACC

KoaunuyecTBO 4acoB

Ne i/ HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI
Bcero
1 Uwucna u Beruncinenus. KBagpaTHeie KOpHU 15
5 Uucna u Beraucienus. CTEneHb ¢ HeIbIM 7
rokaszaresem
3 Anﬂre6pa1/1quI<He BbIpakeHus. KBagpaTHbIi 5
TpEXUWICH
4 Anrebpanyeckue BeIpakeHUs. Anredpandeckas 15
IpoOb
5 VYpaBHeHus u HepaBeHcTBa. KBagparHsie 15
YpaBHCHHUS
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMbI YpaBHEHUM 13
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12
8 Oynkiyu. OCHOBHBIE TTOHITHS )
9 Oyukuuu. Yucnosbie PyHKIMU 9
10 [ToBTOpEeHME M 00600IIEHNE
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




9 KVIACC

Nen/ HaumeHoBaHMe Pa3IesioB M TEM Kosmuecrso yacos
g MPOrpamMMblI Bcero

Uucna u Berunciienus. JlelcTBUTENbHEBIC 9
yucna
YpaBHEHMs U HEPABEHCTBA. Y PABHEHUS C 14
OJIHOI IepeMeHHON
VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14
ypaBHEHHIA
VYpaBueHus u HepaBeHcTBa. HepaBeHcTBa 16
OyHKINUN 16
YucnoBble OCIEI0BATEIHHOCTH 15
[ToBTOpenue, 0600IICHNE, CHCTEMATH3AIUS 18
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




IHHOYPOYHOE IINTAHUPOBAHHUE

7 KUIIACC
Ne KosanuyecrBo yacos
Tema ypoka JaTa nzydyenus
n/n Bcero
1 [ToHsiTHE paIMOHAILHOTO YKCIIA 1
5 Apudmernueckue 1eicTBUS C 1
paLMOHATIBHBIMU YUCIIAMU
3 Apudmernueckue 1eicTBUS ¢ 1
panoHaTFHBIMU YUCIIAMH
4 Apudmernaeckue I1eUCTBUS C 1
palMOHATIBLHBIMHU YUCIIAMU
5 Apudmerndeckne neicTBHS ¢ 1
palMOHATIBLHBIMU YUCIIAMU
6 Apudmerndeckue 1eicTBHS C 1
panMoOHATEHBIMHU YUCIIAMH
7 CpaBHeHue, ynops0uMBaHue 1
paLMOHATIBHBIX YHCEI
8 CpaBHeHue, ynopsouuBaHue 1
paLMOHATIBHBIX YHUCEI
9 CpaBHeHue, ynopsounBaHue 1
palMoOHATBEHBIX YHCET
10 CreneHsb ¢ HaTypajabHBIM [TOKA3aTEIEM 1
11 CreneHb ¢ HaTypaJbHBIM [TOKa3aTeIeM 1
12 CreneHsb ¢ HaTypajabHBIM [TOKA3aTEIEM 1
13 CreneHb ¢ HaTypaJbHBIM [TOKa3aTeIeM 1
14 CreneHsb ¢ HaTypajabHBIM [TOKA3aTEIEM 1
15 Pemienne ocHOBHBIX 3a/1a4 Ha ApooOH, 1
IPOILIEHTHI U3 PEeaTbHOM MPAKTUKH
16 Pemienne ocHOBHBIX 3a/1a4 Ha ApooOH, 1
MPOIICHTHI U3 PEATBHON MPAKTHKH
17 Pentenne oCHOBHBIX 337124 Ha 1poOH, 1
IPOILIEHTHI U3 PEeATbHOM MPAKTUKH
18 Pemienne ocHOBHBIX 3a/1a4 Ha ApooOH, 1
IPOILIEHTHI U3 PEATbHOM MPAKTUKH
19 [Tpu3HakK AETUMOCTH, Pa3JIOKEHHS Ha 1
MHOXHTEJH HATYPaJTbHBIX YHCEI
20 [Ipu3HaKu eMuMOCTH, Pa3IoKEeHUs Ha 1
MHOXHTEIH HATYPaJIbHBIX YHCEI




Peanbublie 3aBucumoctu. [Ipsmas u

21 oOpaTHast MPOMOPIHOHATBHOCTH

29 PeanbHble 3aBucumoctu. [Ipsmas u
oOpaTHasi MpONOPIUOHATBHOCTH

23 PeanpHble 3aBucumoctu. [Ipsmas u
oOpaTHasi MPONOPLHOHATBHOCTH

24 Peanbubie 3aBucumocT. [Ipsmas u
oOpaTHasi MpONOPIUOHATBHOCTH

o5 Kontponbhas pabota no teme
"PanmuonanbpHele ynuciaa'

26 bykBeHHBIC BBIpaKEHUS

97 [Tepemennsie. JlomycTrMBbIC 3HAYCHUS
MIEPEMEHHBIX

28 DopmyIbl

29 DopmyItbl
[TpeoOpazoBanre OYKBEHHBIX BHIPAKEHUH,

30 PacKpBITHE CKOOOK ¥ MPUBEICHHE
MOJIOOHBIX CIIaraeMbIX
[TpeoOpazoBanre OYKBEHHBIX BBIPAKEHUH,

31 PacKpBITHE CKOOOK M MPUBE/ICHHE
MOJI0OHBIX CIaraeMbIX
[Ipeo6pa3oBanne OYKBEHHBIX BBIPAXKEHUH,

32 packpbIiTHE CKOOOK U IIPUBEJIEHUE
MOJIOOHBIX CIaraeMbIX
[Ipeo6pa3oBanne OYKBEHHBIX BBIPAXKEHUH,

33 pacKpeITHE CKOOOK U TIPHUBEICHUE
MOAOOHBIX ClIaraeMBbIX

34 CBolicTBa CTETIEHH C HATYPaJIbHBIM
MOKa3areseM

35 CBolicTBa CTETIEHH C HATYPaIbHBIM
MoKazareieM

36 CBoOIICTBa CTENEHU C HATYPaJIbHBIM
MoKa3aTeyieM

37 MHorousneHsl

38 MHOTOYICHBI

39 CrnosxeHue, BBIMUTaHUE, YMHOKEHUE
MHOTOYJICHOB

40 CrnosxeHue, BBIMUTaHUE, YMHOKEHUE
MHOTOYJICHOB

41 CrnoxeHue, BRBIUNTAaHUE, YMHOKECHHE




MHOI'O4JICHOB

CnoxeHue, BRBIUNTAaHUE, YMHOKCHHE

42 1
MHOTOYJICHOB
43 DopMyIIbl COKpAIEHHOTO YMHOXKEHUS 1
44 DopMyIbl COKPAIIEHHOTO YMHOXEHUS 1
45 DopMyIbl COKPAIIEHHOTO YMHOXEHUS 1
46 DopMyIIbl COKPAIEHHOTO YMHOXKEHUS 1
47 DopMyIbl COKPAIIEHHOTO YMHOXEHUS 1
48 PaznoxeHrne MHOTOYIEHOB HA MHOKHUTEIHN 1
49 PaznoxxeHne MHOTOYWICHOB HA MHOYKUTEITH 1
50 PaznoxxeHre MHOTOYJICHOB Ha MHOKUTEIH 1
51 PaznoxeHre MHOTOUYJICHOB HA MHOKUTEITH 1
59 KonTtponpsHast pabora o Teme 1
"AnreOpanyeckue BhIpaxeHus"
53 VYpaBHeHue, paBuiia mpeodpazoBaHus 1
YpaBHEHUS, PABHOCHJIBHOCTh YPaBHEHUI
JIlunelinoe ypaBHEHUE C OAHOU
54 MIEPEMEHHOM, peleHUE JTMHEHHBIX 1
YpaBHEHUU
JIuHeitHOe ypaBHEHUE C OJHOM
55 MePEMEHHOM, peleHue JIMHEHHBIX 1
yYpaBHEHUU
JIuHeitHoe ypaBHEHUE C OJHOU
56 MIEPEMEHHOM, peIIeHne JIMHSHHBIX 1
ypaBHEHU U
57 Pemienne 3aga4d ¢ noMOIIbIO YpPaBHEHHI 1
58 Pemenue 3a1a4 ¢ moMoms0 ypaBHEHUH 1
59 Pemienne 3aga4u ¢ moMoIIbIO YpaBHEHUI 1
60 Pemienne 3aga4u ¢ noMOIIbIO YpPaBHEHHI 1
61 JInneliHOE ypaBHEHME C 1ByMs 1
MepEMEHHBIMH U €T0 Tpaduk
62 JIuneliHOe ypaBHEHME C IBYMs 1
MEPEMEHHBIMH U €ro Tpaduk
63 Cucrema 1ByX JINHEWHBIX YPAaBHEHHI C 1
JBYMsI TIEPEMEHHBIMHU
64 Cucrema 1ByX JINHEWHBIX YPAaBHEHHI C 1
JBYMsI IIEPEMEHHBIMHU
65 Cucrema 1ByX JTUHEHHBIX YPAaBHEHUH C 1

ABYMS ICPEMCHHBIMU




Cucrema 1ByX JUHEIHBIX YPAaBHEHUH C

66 1
JBYMSI TIEepEMEHHBIMU

67 Pemenue cucreM ypaBHEeHUMH 1

68 Pemienue cucrem ypaBHEHHIA 1

69 Pemenue cucreM ypaBHEeHUI 1

70 Pemenue cucreM ypaBHEeHUMH 1

71 Pewenne cucrem ypaBHEHUN 1

79 KoHntpoinbhas padota nmo teme "JIuHeiHbIC 1
ypaBHEHUS"

73 KoopaunaTa Touku Ha mpsMoit

74 YuciioBbIe TPOMEKYTKH

75 UucnoBble IPOMEKYTKH

76 Paccrosnue Mve)KI[y I[BB/M}I TOYKaMHU 1
KOOPJMHATHOM MpAMO

77 Paccrosnue Mve)KI[y I[BB/M}I TOYKaMHU 1
KOOPJMHATHOM MpAMO

78 [IpsimoyronpHas cucTeMa KOOpIMHAT Ha 1
TUIOCKOCTH

79 [IpsimoyrosbpHas cucTeMa KOOpAWHAT Ha 1
IUIOCKOCTH

80 [Tpumeps! rpadukoB, 3a1aHHBIX 1
bopmynamu

81 [Tpumeps! rpadukoB, 3a1aHHBIX 1
bopmynamu

82 [Tpumeps! rpauKoB, 3a1laHHBIX 1
bopmymnamu

83 [Tpumeps! rpadukoB, 3a1aHHBIX 1
bopmynamu

84 UYrenue l“p&(bl:lKOB peanbHBIX 1
3aBHCUMOCTEH

85 Urenue rpa(bI:IKOB peabHbIX 1
3aBHCUMOCTEH

86 [TousTHe QyHKIIH 1

87 I'padux pynkmmm 1

88 CoiicTBa (hyHKIHH 1

89 CoiicTBa (hyHKIHH 1

90 Jlunelinas QyHKIUSA 1

91 Jluneitnast pyHkuus 1

92 [Toctpoenue rpaduka TuHeHON QyHKIM 1




93

[Toctpoenue rpaduka TuHeHHON QyHKIIH

94 I'padux dyakmmm y =[x|

95 I'padux pynkuum y =[x|

96 KonTponbhas pabota no teme 1
"Koopaunats! u rpaduku. OyHKIun"
IToBTOpEHKME OCHOBHBIX MOHATUN U

97 METOJIOB Kypca 7 Kiacca, 00001eHue 1
3HaAHUU
[ToBTOpEHNE OCHOBHBIX IMOHSATHH U

98 METOJIOB Kypca 7 Kiacca, 00001IeHne 1
3HAHUU
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H

99 METOJIOB Kypca 7 Kiacca, 00001eHne 1
3HAHUM
[ToBTOpEHNE OCHOBHBIX MOHATHI U

100 METOJIOB Kypca 7 Kiacca, 060011eHne 1
3HAHUM

101 HroroBast KoHTpoIbHAs paboTa 1
[ToBTOpEHNE OCHOBHBIX IMOHSATHH H

102 METOJIOB Kypca 7 Kiacca, 00001eHne 1
3HAHUM

OBILIEE KOJIMYECTBO YACOB I1O0 102

I[TPOT'PAMME




8 KVIACC

Ne KoanuecTBo yacoB
Tema ypoka Jdara nuzyyenus
n/n Bcero

1 KBaaparHplii KOpeHb U3 YUCIIA 1

5 [TonsaTne 06 nppanoHaTLHOM 1
quclie

3 JlecsaTHaHBIC TPUOTMKCHHS 1
UPPalMOHATILHBIX YHCET

4 JlecsaTHaHBIC TPUOIMKCHHS 1
HMPPAMOHATILHBIX YHCET

5 JleficTBUTENBHBIC YKCTIA 1

5 CpaBHeHUE ICHCTBUTEIBHBIX 1
qucen

7 CpaBHeHUE ICHCTBUTEIBHBIX 1
qucen

8 Apudmernaeckuii KBaapaTHBIHI 1
KOPCHB

9 VYpaBHeHue Buja X> = a 1

10 CoiicTBa apupMeTHIECKUX 1
KBaJIpaTHBIX KOPHEN

11 CaoiicTBa apudmMeTnyecKkux 1
KBaJIpATHBIX KOpHEH
[Ipeobpa3oBaHre YHCTOBBIX

12 BBIPaXXEHU I, COAEPIKALLIUX 1
KBaJIpaTHbIE KOPHU
[TpeobOpazoBaHme YUCTOBBIX

13 BBIPaXXEHUI, COAEPIKALIUX 1
KBaJIpaTHbIE KOPHU
[TpeobOpazoBaHre YUCTOBBIX

14 BBIPAXKEHMI, COIEPIKAIUX 1
KBaJIpaTHBIC KOPHH
[Ipeobpa3oBaHre YHCTOBBIX

15 BBIPAXKEHMI, COIEPIKAIUX 1
KBaJIpaTHBIC KOPHH

16 CreleHsb ¢ HeabIM IMoKa3aTelIeM 1
CranpmapTHas 3anuCh YHCIIA.

17 Pa3mepbl 00bEKTOB OKPYKAFOIIETO 1

MHupa (OT QJICMCHTAPHBIX YaCTHUIL]

710 KOCMUYECKUX 00BEKTOB),




AJIUTCIIBHOCTD IMPOLICCCOB B
OKpY’KarollleM Mupe

CBoiicTBa CTENEHU C LIEIBIM

18
MOKa3areieM

19 CBolicTBa CTENEHU C LIEJIBIM
MoKa3aresieM

20 CBoiicTBa CTENEHH C LIEJIBIM
MOKa3areiaeM

21 CBolicTBa CTENEHU C LIEJIBIM
MoKa3areieM

99 CBolicTBa CTENEHU C LIEJIBIM
MoKa3areieM

23 KBanpathslii TpéxusieH

24 KBanparupiii TpEXuieH

o5 Paznoxxenue kBagpaTHOrO
TpEXUWICHA HA MHOXHUTEIU

26 Pa3noxxenue kBapaTHOTO
TpEXUWICHA HA MHOXHUTEIN
KonTponbHas pabota no Temam

27 "KBagparusie kopHU. CTENEHH.
KBanpatubiii TpexuieH"

28 Anrebpandeckast 1po0b
JlonmycTuMble 3HAYEHUS

29 MIEPEMEHHBIX, BXOJISAIINX B
anredpanvecKue BbIPaKEeHUs
JlomycTuMble 3HAYECHUS

30 MEPEMEHHBIX, BXO/ISIINX B
anrebpanvecKue BoIPaKEeHUs

31 OcHOBHOE CBOMCTBO
anreOpandeckoi 1podu

32 Coxparienue apo0Oeit

33 Coxkpatenue apobeit

34 Coxparienue apo0oeit
Crnosxenue, BHIYUTAHUE,

35 YMHOXEHHE U JEJIEHNE
anreOpandeckux Apooeit
Crnoxenue, BEIUNTAHNUE,

36 YMHOXEHHE U JEJIEHNE

anreOpandeckux Apooeit

37

Croxenune, BEIYUTAHUE,




YMHOXCHUC U ICJICHUC
anreOpandecKux Apooeit

Clio)xeHHe, BRIYUTAHUE,

38 YMHOXEHUE U JICICHNE
anreOpandecKux Apooeit
[IpeobOpazoBanue BhIpaXKEHUH,

39 coJiepKaIIuX ajareopanvyecKue
npodu
[IpeoOpazoBaHue BEIpaXKEHUH,

40 coJiep KaIInX ajareopanvyecKue
npobu
[IpeoOpazoBaHue BEIpaKEHUH,

41 COoZIepIKaIIHX areOpandecKue
npobu

42 KonTponbhas padota no teme
"Anrebpanyeckas 1poon"

43 KBanpatHoe ypaBHeHUE

44 Henonnoe kBagparHoe ypaBHEHUE

45 Henonnoe kBagpaTHOE ypaBHEHHE

16 @opMyita KOpHEH KBaJPATHOIO
YpaBHCHHUS

47 dopmyiia KOpHEN KBAaIPaTHOIO
YpaBHCHHUS

48 ®opMyita KOpHEN KBagpaTHOIO
ypaBHEHUs

49 Teopema Buera

50 Teopema Buera

51 Pemenue ypaBHeHM, CBOIAIINUXCA
K KBaIpaTHBIM

59 Pemenue ypaBHeHu#, CBOAAILNXCA
K KBaIpaTHBIM

53 [Ipocreiimme npoGHO-
paloHaIbHbIe ypaBHEHUS

54 [Ipocreiimme qpobHO-
parMoHa IbHBIC YpaBHEHUS

55 Pemmennie TekcTOBBIX 337124 €
MTOMOIIBIO KBaJIPATHBIX YPaBHEHUI

56 Pemmennie TekcTOBBIX 33714 C
MTOMOIIIBIO KBaJIPATHBIX YpaBHEHUH

57 Kontponbnas paboTa mo teme




"KBanpaTHsle ypaBHeHuUs"

58

59

60

61

JIuHeitHOE ypaBHEHUE C IBYMsI
MePEMEHHBIMH, ero rpaduk,
IIPUMEPBI PELICHUS YPAaBHEHUN B
OEIbIX YHCIIaX

JIuHeitHOE ypaBHEHUE C IBYMsI
MePEeMEHHBIMH, ero rpaduk,
MIpUMEpPHI PElIeHUs YPaBHEHUHN B
LEJIBIX YUCIIax

JIuHeitHOE ypaBHEHUE C IBYMsI
MePEeMEHHBIMH, ero rpaduk,
MIpUMEpPHI pElIeHUs YPaBHEHUN B
LEeBIX YUCITaxX

Pemrenne cucreM IByX JIMHEWHBIX
YPaBHEHUN C IByMs IIEPEMEHHBIMU

62

63

64

Pemenue cucrem 1ByX JTUHEHHBIX
YpaBHEHUH ¢ ABYMS [IEPEMEHHBIMU
Pemenue cucrem 1ByX JTUHEHHBIX
YPaBHEHUH C IByMs IIEPEMEHHBIMU
[Ipumeps! penieHus cucreM
HEJIMHENHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

65

[Ipumeps! penieHus cucrtemM
HEJIMHEHHBIX YPABHEHUH C IBYMs
IIEPEMEHHBIMU

66

67

68

69

I'paduueckas MHTEpIIpeTALUS
YPaBHEHUs C JBYMS IIEPEMEHHBIMU
Y CUCTEM JIMHENHBIX YPaBHEHUH C
JBYMSI IEPEMEHHBIMHU

I'paduueckas MHTEpIIpeTALUS
YPaBHEHUs C JBYMS IIEPEMEHHBIMU
U CUCTEM JIMHEHHBIX YPaBHEHUH C
JBYMS IEPEMEHHBIMHU

Pemenue TeKCTOBBIX 337124 C
IIOMOLIBIO CUCTEM YPAaBHEHUU
Pemrenue TeKCTOBBIX 3a7a4 C
IIOMOLIBIO CUCTEM YPAaBHEHUU

70

71

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




YucnoBbie HCPAaBCHCTBA U UX

72 .
CBOMCTBa

73 HepasenctBo ¢ ogHoM
MEPEMEHHOMN

74 JIuHeiiHbIe HEPABEHCTBA C OJHOM
MePEMEHHON U UX pEIICHUE

75 JInHeliHbIE HEPABEHCTBA C OTHOU
IIEPEMEHHOM U UX pELICHUE

76 JIuHeiiHbIe HEPABEHCTBA C OJHOM
MEPEMEHHON U UX pEIICHUE

77 CucTeMbl TMHEUHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PElIECHUE

78 Cucrembl TMHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEIICHHE

79 CucTeMbl TMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PEIIECHUE
N3o0pakeHue pemeHus

80 JIMHEWHOTO HEPaBEHCTBA U UX
CHUCTEM Ha YMCJIOBOM IpsiMOM
N300pakeHne pemeHus

81 JUHEHHOTO HEPABCHCTBA U UX
CHUCTEM Ha YUCIIOBOU IIPSAMOK
Kontponbnas paboTa mo temam

82 "HepasernctBa. CucTeMbl
ypaBHEHH"

83 [Tonatue QpyHKIUU

84 O6umacth onpeeneHus u
MHOECTBO 3HaYEHUN (QYHKIIHH

85 CriocoOb1 3aanust pyHKITHIA

86 I'paduk pynkumm

87 CaoiicTBa QyHKINH, UX
oToOpakeHHne Ha rpaduke

88 UreHue u moctpoeHue rpadukoB
byHKIUH

89 [Tpumepst rpadukoB GyHKITHH,
OTPaXKaIoIIKX pPeaIbHbIE TPOLIECCHI
DYHKINN, OMUCHIBAIOIITUE TPSIMYIO

90 1 00paTHYIO POMOPITUOHATILHBIC
3aBUCHUMOCTH, UX TpapuKu

91 I'unepOona




92

lumep6ona

93

I'paduk pynakmum y = x>

94

95

96

I'padux Gpynkum y = x?

Oyukuun Y =X2, y =x3, y =YX,y =
[X|; rpaduueckoe pemeHune
YPAaBHEHUN U CUCTEM ypaBHEHUU
OyHKAn Y =X%, Yy = X3, y = VX, y =
[X|; rpaduueckoe pemeHune
YpPaBHEHUH U CUCTEM ypaBHEHHI

97

[ToBTOpEeHNE OCHOBHBIX MOHSITHI U
METOJIOB KypCOB 7 U 8 KJIaCCOB,
000011eHE 3HAHUNA

98

[ToBTOpEHNE OCHOBHBIX OHATUN U
METOJI0B KypcoB 7 U 8 KJIacCoB,
00001IeHne 3HaHN I

99

100

101

[ToBTOpEHNE OCHOBHBIX IMOHATHI U
METOJI0B KypcoB 7 U 8 KJIacCoB,
00001IeHne 3HaHN I

IToBTOpEHNE OCHOBHBIX IMMOHATHH H
METOIOB KYpCOB 7 U 8 KIIacCOB,
000011eHE 3HAHUNA

Hrorosas KOHTPOJIbHAA pa60Ta

102

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB KypcoB 7 U 8 KJIacCoB,
000011eHNe 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102




9 KJIACC

Ne
n/n

KoanyecTBo 4acoB

Tema ypoka
Bceero

Jdara nzyyenus

ParmonansHbIE YHCIIa,
UppaIMOHATFHBIC YHCIIA,
KOHEYHbBIE M OECKOHEUYHEIC
JeCATUYHbIE poOu

MHOXeCTBO NE€HCTBUTEIbHEIX
Yucen; JeHCTBUTEIbHBIE YHCIIa KaK 1
OCCKOHEUYHBIC JCCSITHYHBIC TPOOH

B3aumHo ogHO3HAYHOE

COOTBETCTBUE MEKIY MHOKECTBOM
JICUCTBUTEIIbHBIX YUCET U 1
MHO>KECTBOM TOYEK KOOPJIUHATHOM

MPAMOM

CpaBHeHME ACHCTBUTEIBHBIX

qyucen, apuMEeTHICCKUE TCHCTBUS 1
C JCHCTBUTEILHBIMH YHCIIAMH

[Ipubnmxénnoe 3HaueHne

BEJIMYMHBI, TOYHOCTh 1
npuOIMKEeHUs

OxpyrieHue yucen

Oxpyrienue yncen

IIpukuka u olleHKa pe3yJIbTaTOB
BBIYUCIICHUN

10

IIpukuaka v OLleHKA pe3yJIbTaTOB
BBIYUCIIEHUN

JIuneiinoe ypaBHeHue. Pemenue
YPaBHEHUH, CBOAAIINXCA K 1
JIMHEWHBIM

11

JIunelinoe ypaBHeHue. Pemenne
YPaBHEHUH, CBOASIIMXCA K 1
JIMHEWHBIM

12

KBagparHoe ypaBHeHue. Pemienne
YPaBHEHUH, CBOASIIMNXCA K 1
KBaJPaTHBIM

13

14

KBanpaTtHoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOJIALINXCS K 1
KBaJIpaTHBIM

bukBanpaTtHbie ypaBHEHHUS 1




15

bukBanpartHbie ypaBHEHHUS

16

17

18

[Ipumepsl perienust ypaBHEHUN
TPETbEN U YETBEPTOM CTENEHEN
Pa3IoKEHUEM Ha MHOXKUTEIH
[Ipumepsl perienust ypaBHEHUN
TpEThbEil U YETBEPTOM CTETCHEN
pa3oKEeHNEM Ha MHOKUTEIIN

Pemenne npoOHO-paliMOHAIBHBIX
ypaBHEHUH

19

20

21

Pemenune npoOGHO-paimOHATBHBIX
ypaBHEHUI

Peienne TeKCTOBBIX 3a/1a4
anredpandeckuM MeTo0M
Pemenue TekCcTOBBIX 3a/1a4
anredpandeckuM MeTo0M

22

23

24

Pemrenue TekcTOBBIX 3a7a4
anreOpandeckuM METOI0M

KoHTpoinbHas pabota 1o Teme
"VpaBHeHUs ¢ OJTHOM
nepeMeHHo"

VYpaBHeHUE ¢ ABYMs IEPEMEHHBIMU
U ero rpapuk

25

26

27

28

VYpaBHeHMe ¢ ABYMsI IEPEMEHHBIMU
U ero rpaguk

Cucrema IByX JIMHEHMHBIX
YpPaBHEHUH C ABYMs IEPEMEHHBIMU
U €€ pemeHne

CucremMa 1ByX JIMHEHHBIX
YPaBHEHHUH C IBYMs IEPEMEHHBIMU
U €€ penieHue

Cucrema IByX JIMHEMHBIX
YPaBHEHHUH C IBYMs IEPEMEHHBIMU
U €€ penieHue

29

Cucrema IByX JIMHEMHBIX
YpaBHEHUH C IBYMSI IEPEMEHHBIMU
U €€ pemneHne

30

31

Pemenue cucrem AByX ypaBHEHHUI,
OJHO U3 KOTOPBIX JINHENHOE, a
JIPyroe — BTOPOM CTENEHU
Pemenue cucrem AByX ypaBHEHHI,
OJHO U3 KOTOPBIX JINHENHOE, a




JIPyroe — BTOPOH CTEIIEHU

Peuienue cucrtem IByX ypaBHEHUH,

32 OJIHO U3 KOTOPBIX JIMHEIHOE, a
JIPyroe — BTOPOM CTEIIEHU
Pemnienue cucrtem IByX ypaBHEHUH,

33 OJIHO U3 KOTOPBIX JIMHEHHOE, a
JIpyroe — BTOPOM CTENEHU
['padmyeckas uHTEpHIpETALUS

34 CHUCTEMBI YPaBHCHHH C TBYMS
IIEpEMEHHBIMU

35 Pemenue TekcToOBBIX 3a/1a4
anreOpanyecKuM crnocodom

36 Pemienne TeKCTOBBIX 3a/1a4
anreOpanyecKuM crnocobom

37 KonTponbhas pabota no Teme
"CucreMbl ypaBHEHUM"

38 HucnoBsle HEPABEHCTBA U UX
CBOMCTBA

39 YuciioBble HEPABEHCTBA U UX
CBOMCTBA

40 JInneliHbIC HEPABEHCTBA C OJJHON
NIEPEMEHHOI U UX pElICHNE

41 JInHeliHbIE HEPABEHCTBA C OJJHON
MIEPEMEHHOM U UX PEIICHHE

42 JInHeliHbIC HEPABEHCTBA C OJTHOU
IIEPEMEHHOI U UX pElICHNE

43 CucTtembl TUHENHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U UX PELICHUE

44 CucreMbl TUHEHHBIX HEPABEHCTB C
OJHOU EPEMEHHON U UX PELICHUE

45 CucTtembl TUHENHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U X PELICHUE

46 KBangparnubie HepaBeHCTBa U UX
pelieHne

47 KBanparHble HepaBeHCTBA U HX
pelieHue

48 KBangparnubie HepaBeHCTBa U UX
pelieHne

49 KBanparHble HepaBeHCTBA U HX
pelieHne

50 KBaapatHbpie HEpaBEHCTBA U UX




pelieHue

o1

52

53

['padmyeckas uHTEpHIpETALUS
HEPaBEHCTB U CUCTEM HEPABEHCTB
C IByMsI IEPEMEHHBIMU
['padmyeckas uHTEpHIpETALUS
HEPABEHCTB U CUCTEM HEPABEHCTB
C IBYMs IEPEMEHHBIMU

KonTponbhas pabota no teme
"Hepasencrna"

54

55

56

KBanparuunas ¢pynkuus, eé
rpaduK U CBOHCTBA
KBanparnunas gynkuus, eé
rpaduk u cBoiicTBa
KBanparuunas ¢pynkuus, eé
rpaduk u cBOiicTBa

57

58

59

60

[Tapabosna, KOOpAMHATHI BEPIIUHBI
napaboJibl, 0Cb CHMMETPUU
napaboJIbl

[TapaGona, KOOpAMHATHI BEPIIMHEI
napaboJibl, 0Cb CHMMETPUU
napaboJIbl

[Tapabona, KOOpAUHATHI BEPILINHBI
napaboIibl, 0Cb CHMMETPHH
napaboJIbl

[Tapabosna, KOOpAMHATHI BEPIIMHBI

napaboIibl, 0Cb CAMMETPHH
napaboJIbl

61

[Tapabosna, KOOpAMHATHI BEPIIMHBI
napaboJibl, 0Cb CHMMETPUU
napaboJIbl

62

63

64

[Tapabomna, KOOpAUHATHI BEPITHHBI
napaboJibl, 0Cb CHMMETPUU
napaboJTbI

I'paduku pynkumit: y = kx, y = kx
+ b, y=k/X, y=x3, y=vX, y=|X|
I'paduku pynkumit: y = kx, y = kx
+ b, y=k/X, y=x3, y=vX, y=|X|

65

66

I'paduku pynaxomii: y = kx, y = kx
+ b, y=Kk/X, y=x3, y=vX, y=|X|
I'paduku pynkumit: 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

69

I'paduxu pynkumit: y = kx, y = kx

+ b, y=k/X, y=x3, y=vX, y=|X|
KoHTponbHas pabota 1o Teme
"(DYHKHI/II/I”

70

ITousaTue unciaoBon
[10CJIENOBATEIBHOCTHA

71

72

73

3ajanue nocjaea0BaTeIbHOCTH
PEKyppeHTHOH (HOpMYIIOi 1
dbopMyIoii N-To dneHa
Apudmerundeckas u
TreOMETPHYECKAs IIPOTPECCHH

Apudmernyaeckas u
reoMeTpUYecKas MPOrpecCuu

74

Dopmyisl N-TO 4iIeHa
apu(METHIECKON U
reOMETPUYECKON ITPOTPECCUH,
CYMMBI IIEPBBIX N YWICHOB

75

®opmyisl N-TO 4iIeHa
apumMeTHyecKoil u
F€OMETPUYECKON MTPOTPECCUH,
CYMMBI IIEPBBIX N YIEHOB

76

77

78

79

80

®opmyisl N-To uIeHa
apupmMeTHyecKoil u
F€OMETPUYECKON MTPOTPECCUH,
CYMMBI IIEPBBIX N YIEHOB

Dopmyisl N-T0 YIeHa
apupMeTHIeCKON U
r€OMETPUYECKON MTPOTPECCUH,
CYMMBI IIEPBBIX N YIEHOB

DopMmyisl N-TO YIeHa
apupMeTHIECKON U
F€OMETPUYECKON MTPOrPECCUH,
CYMMBI IIEPBBIX N YIEHOB

N300pakeHne 4ieHoB
apuMeTHIECKON U
T€OMETPUUYECKON MTPOrpecCuit
TOYKaMH Ha KOOPJAMHATHON
IIJIOCKOCTH

N300pakeHne 4IeHOB
apudMeTHIecKoi u




reOMETPUYECKON ITPOrpeECCUit
TOYKaMH Ha KOOPJAMHATHON
IUIOCKOCTH

81

82

JInHelHbIi 1 KCIIOHEHIIUATIbHBIN
poct

CrnoxHbIC ITPOLCHTEL

83

CrnoxHbI€ POLIEHTHI

84

85

86

87

KonTponbHas padoTa 1o Teme
"YycoBbIE TOCIEA0BATEIHFHOCTH "

[ToBTOpEeHME, 0000IICHUE U
cHcTeMaTH3anus 3HaHuH. 3aInch,
CpaBHEHHUE, ACHCTBUS C
IENCTBUTEIbHBIMH YUCIAMH,
YUCJIOBas mpsimast

IToBTOpEHME, 0000IICHUE U
cHUCTEMaTH3alMs 3HAHWIA.
[TporeHThI, OTHOIICHHUS,
IPOIIOPIIUHT

[ToBTOpeHnue, 0600IICHNE U
CHUCTEMaTH3alMsl 3HAHW.
Oxkpyrienue, npuOIMKeHuE,
OIICHKA

88

[ToBTOpenue, o6odIIEHNE 1
cucTemarus3anus 3HaHui. Pemenue
TEKCTOBEIX 3a7a4
apru(MeTHUECKUM CIIOCOO0M

89

[ToBTOpenue, o6odIIEHNE 1
cucTtemaTu3anus 3HaHuil. Pemenue
TEKCTOBBIX 3aj1a4
apru(MeTHUECKUM CIIOCOO0M

90

[ToBTOpenwue, 0600IIEHNE 1
cucTemMaTu3anus 3HaHuil. Pemenue
TEKCTOBBIX 33J1a4
apu(METHUECKUM CIIOCOO0M

91

[ToBTOpenwue, 0600IIEHNE U
CHUCTeMaTU3als 3HaHH.
[IpeoOpazoBanue anredbpanyecKux
BBIPAXKCHUH, TOTYCTHUMBIC
3HAUCHUS

92

[ToBTOpenwme, 0600IIEHNE U
cucTeMaTu3alus 3HaHUM.
[IpeoOpazoBanue anredOpanyecKux




BLIpa)KeHHﬁ, AOIIYCTUMBIC
3HA4YCHUA

93

[ToBTOpeHnue, 0600IICHNE 1
cHUCTeMaTU3alurs 3HaHU.
[IpeoOpazoBanue anredpandecKux
BBIPA)KCHUH, OMyCTUMbIE
3HAYCHUS

94

[ToBTOpeHnue, 0600IICHNE 1
crucTeMaTU3alurs 3HaHWM.
[IpeoOpazoBanue anredpandecKux
BBIPAKCHUH, 0MyCTUMbIE
3HAYCHUS

95

[ToBTOpeHue, 0600IICHNE 1
cucTeMaTu3alus 3HaHUM.
@yHKIHU: IOCTPOCHUE, CBOKMCTBA
U3YyYEHHBIX (DYHKIHNA

96

97

98

99

100

101

IToBTOpEHME, 0000IICHUE 1
CHCTEMaTH3alus 3HAHUMA.
DyHKIHU: IOCTPOCHUE, CBOKMCTBA
U3YyYEHHBIX (DYHKIHNA

IToBTOpEHME, 0000IICHUE 1
CHCTEMAaTH3aIis 3HAHUMN.
DyHKIHN: IOCTPOCHHE, CBOWCTBA
M3YYEHHBIX QYyHKIUN

[ToBTOpenue, 06001IeHUE U
cHCTeMaTH3alus 3HaHUH.
DyHKIHN: IOCTPOCHUE, CBOWCTBA
M3YYEHHBIX QYyHKIUN

[ToBTOpenue, 06001IeHUE U
cUCTEeMaTU3alus 3HaHUM.
['padmyeckoe penieHue ypaBHEHUN
U UX CHCTEM

[ToBTOpeHnue, 0600IIeHNE U
cucTeMaTu3aIus 3HaHUM.
I'paduueckoe pemienne ypaBHeHUH
U UX CUCTEM

HtoroBast KOHTpoJIbHAs paboTa

102

O00011eHNEe U CUCTEMATU3ALIS
3HAaHUHI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102
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