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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBIAE€TCS OJHUM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHAa 00ECIIEYNBACT U3YUYCHUE IPYTHX TUCIUILINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHME HEOOXOAUMO [IJIst
MPOJIOJKEHUS 00pa30BaHUs U B MOBCEIHEBHOM kU3HU. Pa3BuTHe y 00y4arommuxcs
HAyYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYIIHOCTH alreOpandecKux
abcTpakimii, cnoco0e OTpaKEHHUsI MAaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MPUPOJE W OOIIECTBE, POJIU MaTEMaTHYECKOTO MOJCIUPOBAHMS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
Y KaueCTB MBIIUICHUS, HEOOXOAUMBIX /I aJanTallid B COBPEMEHHOM IU(GPOBOM
obmectBe. M3ydenue anreOpbl oOecreyrMBaeT pa3BUTHE YMEHHS HaOII0/aTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOM JECMCTBHSI U BBIBOBI,
dopmynupoBath yTBepkAeHUs. OcBOEHUE Kypca aareOpbl 00eceunBaeT pa3BUTHeE
JOTHYECKOI0 MBIIUIEHUS] OO0YyYarolMXCsA: OHM HCHOJB3YIOT JACIAYKTUBHBIE U
WHAYKTUBHBIE PACCYXJIEHUs, 0000IIeHIEe W KOHKPETU3AINIO0, a0CTparupoBaHue u
ananoruto. OOyueHwe  aireOpe  MOpPEANojaraeT  3HAUYUTEIBbHBIA  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIbBHOCTH OOYyYarolIMXcs, IO3TOMY CaMOCTOSITEJIbHOE
pelIeHre 3a1a4 ABIISETCS peaau3alueil 1e1TeIbHOCTHOTO MPUHIIMIA 00Y4YEeHHUS.

B cTpykType nporpammsl yueOHOTO Kypca «Aredpay Ji1si OCHOBHOTO OOIIEro
00pa30BaHMUsI OCHOBHOE MECTO 3aHUMAIOT COACPKATeIbHO-METOANYECKUE JINHUU:
«Yncna W BBIUYUCICHUA», «ANredpandecKkue BBIPAXKCHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuun». Kaxgas U3 3TUX coJep)KaTelbHO-METOIUYECKUX
JVHUH pa3BUBAECTCs Ha NPOTSHDKEHUU TPEX JIET U3yUEHUsl Kypca, B3aUMOJIEHCTBYSI C
JPYyTUMH €ro JuHusMU. B Xone u3ydeHuss ydeOHOro Kypca oOydaromiuMmcs
MPUXOJIUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy Yy4eOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazienax
MaTeMaTHYECKOro 00pa3oBaHUs U CIIOCOOCTBYIOIIME OBJIAICHUIO O0YUYarOIIMMUCS
OCHOB  YHUBEPCAIBHOTO MaTemaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOro Kypca «Airedpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMHA «Yucia W BBIYMCICHUS» CIYXKHUT OCHOBOM st
JabHEHIIIETO M3YyYeHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYarOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJTOpPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi IOBCEAHEBHOM
®U3HU. Pa3BuTHE NMOHATHA O YMCIIe HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PAlUMOHAIBHBIMM WU HPPALMOHAIBHBIMH YHCIaMH, (HOPMHPOBAHHEM



MIPEICTABIICHUI O IEUCTBUTEIILHOM UKciie. 3aBepIIeHHE OCBOCHUSI Y CIIOBON TUHUU
OTHECEHO K cpefiHeMy 0011eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandeckux JIMHUN — «AJIreOpanyecKke BhIPaKEHUsD
U «YpaBHCHHsI U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUAIOIIHUXCS
MaTEeMaTHYeCKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX MPEIMETOB U TPAKTUKO-OPUEHTUPOBAHHBIX 3a71a4. Ha ypoBHE OCHOBHOTO
oOmrero oOpazoBaHusi y4eOHbIH MaTepHall TPYNIUPYETCS BOKPYT palOHAIbHBIX
BEIpOKECHHUA. AnreOpa JEMOHCTPUPYET 3HAUYCHHWE MaTEMaTUKH KakK s3bIKa IS
MOCTPOCHUS MaTEeMaTHYECKHX MOJENCH, OMUCaHWs TPOIECCOB U  SBICHUMN
peanibHOTO Mupa. B 3anaun oOyuenus anredpe BXOIAT TaKkKe JabHEHIIIee pa3BUTHE
QITOPUTMHYECKOTO MBILUICHHS, HEOOXOIMMOTO, B YACTHOCTH, JUIsl OCBOCHHUS Kypca
uHQOpMATUKHA, ¢  OBJIAJICHUE HaBbIKAMU  JICIYKTUBHBIX  PACCY>KICHUHU.
[IpeoOpazoBaHre CUMBOIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaKeHUS,
CIIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPYECTBY.

Coneprkanve pyHKIIMOHAIBHO-TPAPUUECKON JIMHUK HAIEICHO Ha MOJIy4eHUe
OOy4YaroNIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIIEeW MaTeMaTHYECKON MOJENH
JUTSI ONTMCAHUS U UCCIICIOBAHUS pa3HOOOPA3HBIX MIPOIIECCOB U SABJICHHUM B IPUPOJIE U
oOmecTBe. M3yueHne maTepuaa crnocoOCTBYET pa3BUTHIO y OOYHAIOIINXCSI YMEHUS
WCITOJIB30BaTh PA3JIMYHBIC BBIPA3UTEIBHBIC CPEACTBA s3bIKA MATEMATHKH —
CJIIOBECHBIC, CHUMBOJHMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMuUpoBaHHE
MPEAICTABICHUM O POJIM MaTEeMaTHUKU B PA3BUTHH [IUBUIN3ALIUU U KYJIbTYPHI.

CornacHo yuyeOHOMY IUIaHy B 7-9 Kkjaccax wu3ydaercs Y4eOHbIH Kypc
«Anrebpa», KOTOPBIH BKIIOYACT CIEAYIONIME OCHOBHBIC pa3felibl COACpPKaHUS:
«Yncna W BBIYUCICHUA», «ANredpandyeckue BBIPAXKCHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DYHKIIHI.

Ha usydenue yue6HOro Kypca «Anredpa» orBoautcst 306 yacos: B 7 kiacce —
102 gaca (3 gaca B Heaemno), B 8 kinacce — 102 gaca (3 yaca B Heemi0), B 9 Kiacce
— 102 4gaca (3 gaca B HeACIIO).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BBIYMCICHUA

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEX0] OT OAHOW (hopmbl 3ammcu
npobeit k gpyroil. IloHsTwe palMOHAIBLHOTO 4YHCIA, 3aluCh, CpPaBHEHUE,
yIOPSAOYMBAHUE  PALMOHAIBHBIX  4Hceld. Apudmernyeckue JEHCTBUS C
palMOHAIBHBIMYA YMCiIaMu. Pelienne 3agad u3 peaibHOW NPaKTUKW HA 4acTH, Ha
JpoOH.

CreneHb ¢ HaTypaJbHBIM I[IOKa3aTeJeM: OMpeielieHne, Npeodpa3oBaHue
BBIPKEHHUI HA OCHOBE ONPENENECHUs, 3auch O0NbIIKX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BHUJE ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpU OCHOBHBIE 33Jaud Ha
IIPOLICHTHI, PELICHUE 3a1a4 U3 PEabHON IIPAKTUKHU.

IIpuMeHeHne NPU3HAKOB  JCIMMOCTH, PAa3JIOKEHHME HAa  MHOMXKUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTM, B TOM 4HCIe TOpsimMas MW oOparHas
IIPONIOPLIMOHAIBHOCTH.

AaredpanvyecKue BbIPpAKEHUA

[lepemeHHBIE, YNCITOBOE 3HAYCHHUE BBIPAKEHUSA C IEPEMEHHOMU. JlomycThMBbIe
3HA4YECHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BHJIE
bopmynbl. Beraucienus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXKJIECCTBEHHO paBHbIE BBIpOXKEHUS, INpaBWia MpPeoOpa3oBaHUsI CyMM U
MIPOU3BEJICHUH, MIPAaBHIIa PACKPBITHSI CKOOOK U MTPUBEJCHUS TOJTOOHBIX CIaraeMbIX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpnHowiensl 1 MHOTOWIEHBI. CteneHp MHOrowIeHa. CiioKeHue, BBIYUTAHMUE,
YMHOXEHHE MHOTOWICHOB. POPMYJIbI COKPAILIEHHOIO YMHOXKEHUSA: KBapaT CyMMBI
Y KBaApar pasHocTu. Popmyiia pa3HOCTHU KBaIpaToB. Pa3iiokeHre MHOIO4JICHOB Ha
MHOKUTEU.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHs, IpaBuUja NpeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCUJIBHOCTb YPABHEHUU.

JluHenHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHWCIIO KOPHEW JIMHEHHOIO
YPaBHEHMUS, pEUIEHUE JINHENHBIX YpaBHEHUN. COCTABIICHHE YPABHEHU IO YCIOBUIO
3amaun. Pemenne TeKCTOBBIX 3a1a4 € MOMOIIBIO YPABHEHUH.

JIuneiiHoe ypaBHEHUE C IBYMs IE€pEMEHHbIMU U ero rpaduk. Cuctema JIByx
JVMHEMHBIX YPaBHEHUW C JBYMsS IEPEMEHHBIMU. PelieHne cHucTeM ypaBHEHHM
criocoboM noAcTaHoBKU. [IpuMepsl perieHnst TEKCTOBBIX 3a/1a4 ¢ TOMOIIBIO CUCTEM
YPaBHEHHUM.

DyHKIMHA



Koopnunara Touku Ha npsimoil. HucnoBble mpoMexKyTKH. PaccrosiHue Mexay
JIByMSI TOUKaMU KOOPJMHATHOU MPSMOH.

[IpsimoyroinibHast cucteMa koopAauHat, ocu Ox u Oy. AlGcuucca U opJuHaTa
TOUYKH Ha KOOPJIMHATHOMN TI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenue rpadukoB peanbHbIX 3aBUcUMOcTei. [Tonstue pynkiuu. I'paduk pyHkumu.
CgoiictBa ¢yukimii. Jluneiinas ¢yukiws, e€ rpaduk. ['paduk GyHkuuu y = [x|.
['paduyeckoe penieHrne TUHEHHBIX YPAaBHEHUM U CUCTEM JIMHEHWHBIX YPaBHEHUH.

8 KUIACC

Yucsia v BBIYMCIEHUS

KBagparHbeiii kopeHb W3 uncia. [loHsATHE 00 HppalMOHAIBHOM YHCIIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHAIBbHBIX yucen. CBolcTBa apuMeTHUYECKUX
KBa/IPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPeoOpa30BaHUI0 YMCIOBBIX BhIPAKEHUN
Y BBIYUCJIEHUAM. J[efiCTBUTENbHBIC YUCIIA.

CreneHb C 1eNbIM MoKaszaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aluCh YHCIIA.

AnreOpandeckue BhIpaKCHUSIAJITeOpandecKkue BbIPaKeHusl

KBazpaTHbIi TPEXWIEH, PA3JIOKEHNE KBAAPATHOTO TPEXUIIEHA HA MHOKHUTEH.

AnreOpanyeckasd ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckod JIpoOu.
CrnoxxeHue, BBIYMTAHHE, YMHOXKECHHE, JICJICHHE anredpandeckux JapoOei.
PanronanbpHbie BRIpaXXEHHS U X ITpeoOpa3oBaHue.

YpaBHEHUS 1 HEPABEHCTBAY PAaBHEHMS M HEPABEHCTBA

KBaaparHoe ypaBHeHue, (hopMysia KOpHEH KBaJApaTHOTO ypaBHeHUs. Teopema
Buera. Pemienue ypaBHEHUN, CBOIAIIMXCS K JIMHEWHBIM W  KBAJPATHBIM.
[Ipocreiinme qpoOHO-paMOHAIBHBIE YPABHEHMUS.

['paduueckas uHTEpIHIpeTalvsl YPaBHEHUM C ABYMS MEPEMEHHBIMU M CUCTEM
JMHEMHBIX YPAaBHEHUW C JABYMs NE€pEMEHHBIMHU. lIpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IByMs] IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a/1a4 aareOpanvdeckuM CrocoOoMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTeMbl JINHEMHBIX HEPABEHCTB C OJHON EPEMEHHOM.

OyHKIMNPYyHKIUH

[Tonsitue pynkiuu. OOIACTh OMPEACIICHNS U MHOXKECTBO 3HAYCHUH (PYHKITHH.
CriocoOsbI 3aanus QyHKITHIA.

I'padux ¢ynkumu. Urenne cBoiicTB dyHKumuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKIHMA, OTPAXKAIOIMIUX PEATbHBIE MPOIECCHI.



OyHKIMY, OMHUCHIBAIONIME TPSIMYID U OOpaTHYIO MPOMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. OyHKIuK y = X2, y = x3, y = \x, y=|x|. T'paduueckoe
pelLIECHUE YPaBHEHUIN U CUCTEM YPaBHEHUI.

9 KJIACC

Yuciaa v BBIYMCICHUA

PanronanbHble 4KCla, UppallMOHATIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUHBIC
JecATHUHBbIe ApoOU. MHOXKECTBO JIEHCTBUTENBHBIX YUCEN, JCHUCTBUTEIBHBIC YHCIIA
KaKk OCECKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK]Ty MHOKECTBOM JICUCTBUTEIBHBIX YACENI U KOOPAUHATHOM MPSMOM.

CpaBHEeHUE JIECTBUTENIbHBIX YHCEN, apuPMETHYeCKue JEHUCTBUA C
JEHCTBUTEIbHBIMU YUCIIAMH.

Pa3mepbl OOBEKTOB OKPYXKAIOWIET0 MHPA, UIMTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHUpE.

[Tpubnmx€HHOE 3HAUEHUE BEIMYMHBI, TOUYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u onieHKa pe3ybTaToB BEIYUCIICHUM.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEeHME. PemieHne ypaBHEHUM, CBOAAIIMXCS K JINHEMHBIM.

KBagpatHoe ypaBHeHME. PenieHue ypaBHEHM, CBOASIINUXCSA K KBaJpPaTHBIM.
buksanpatHoe ypaBHeHue. lIpumMmepsl pemieHnst ypaBHEHUM TPETbEN U 4ETBEPTOU
CTEIICHEH Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenue npoOHO-pallMOHANIBHBIX YpaBHEHUW. PerieHne TEeKCTOBBIX 3aaad
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem aByX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMHU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHMHEIHOe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
WHTEPIIPETALNS CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenrne NMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHoW. PemenHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padprueckas wHTEpHpeTalysT HEPABEHCTB W CHUCTEM HEPABEHCTB C ABYMS
IIEPEMEHHBIMH.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, kKoopauHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH MTAPaA0OJIBI.

I'paduxn pyrximit: y =kx, y =kx + b, y =k/x, y = x3, y =Vx, y = |x|, u ux
CBONCTBA.



Yucnosele  moCHeAOBaTEIbHOCTUYHCIOBBIE  MOCIEI0BATEAbLHOCTH M
Nporpeccuu

[loHsAiTHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHHME IIOCIEN0BATEIBHOCTH
peKkyppeHTHOI popMyoit u hopmysiol n-ro dieHa.

Apudmernueckass U reoMeTrpuueckas mporpeccuu. QopMmyinbsl n-ro 4ieHa
apu(pMeTHIeCKOl U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MIEPBBIX 71 YJICHOB.

N300paxeHne 4IEHOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnoxHBIE 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) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBICHUEM MWHTEpeca K TMPONUIOMY W  HACTOSMIEMY POCCUHUCKOU
MaTeMaTUKH, 1EHHOCTHbIM  OTHOIIEHWEM K  JIOCTHXKECHUSIM  POCCHMCKHUX
MAaTEMATHUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIOJIHEHUIO 00SI3aHHOCTEN IrpaklaHWHA U peau3allii ero
npaB, TMPEJICTABICHUEM O MATEeMaTUYECKUMX OCHOBaxX (yHKIIMOHUPOBAHUS
Pa3IMUHBIX CTPYKTYp, SIBICHUN, MPOILEAYP TPakKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STUYECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba>XHOCTH
MOPaJIbHO-3TUUYECKUX MTPUHIIUIIOB B ICSATEILHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha aKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAIMpPABICHHOCTH, OCO3HAHUEM BAXHOCTU MAaTEMATHYECKOTO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM JIJIS YCTENMIHON MpodecCruoHaTbHOM
JEATEIIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHJIUBUIYATBHON TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOILMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/layd, PEUICHUM, pPacCYXXIECHUM, YMEHHUIO BHUIETb
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpUEHTAlME B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpECTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs UeJIOBEKa, MPUPOJIbI U
oOliecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HaykKH Kak cQepbl YelloBeueCKOin
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUUMOCTH IS Pa3BUTUS ITUBUIM3AIINH,
OBJIJICHUEM SI3BIKOM MATEMATHUKH M MAaTeMaTUYECKOW KYJIbTYpOM KakK CpeICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM NPOCTEUIIMMHU HaBBIKAMU HCCIIEI0BATEIbCKON
JeATEIIbHOCTH;



6) ¢usmueckoe BocnuTtanue, GopmMHupoBaHHMEe KYJbTYPbl 310POBbS H
IMOUMOHAJIBLHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO TMPHUMEHSITh MATEMAaTHUYECKUE 3HAHWUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHABIXa, pErysapHas ¢uznueckas
aKTUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOT0 K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHEHTALIMEN HA MPUMEHCHUE MATEMAaTUUYECKUX 3HAHUM JJIs PEIICHU 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPYKAIOIIEH CPe/Ibl, TUIIAHUPOBAHMSI TIOCTYIKOB M OIEHKH
UX BO3MOXXHBIX MOCIICJICTBUI JJISl OKPYKAIOIIEH Cpeibl, 0CO3HAHUEM TJI00aILHOTO
XapakTepa dKOJOTHUECKUX TTPOoOJIeM U IMyTel UX PeIIeHus;

8) ajanranus K U3MEHAIIMMCSH YCJIOBHSAM COLMAJIBLHOM M NMPHUPOIHOM
cpeabl:

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

HEOOXOJMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIE
bopMyIUpOBaTh WS, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SBJICHUSAX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMITETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PCEIICHHUS W JEUCTBUSA, (OPMYJIMPOBATH M OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble 1oruyeckue 1eMcTBUA:

e BBIIBILITh U XapaKTEPU30BaTh CYLIECTBEHHBIE PU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TMOHATHI, OTHOLIECHUN MEXIy MNOHATHAMH, (OPMYIHPOBATH
ONpENeNeHUs]  TMOHSATUM, YCTAaHABIMBATH CYIIECTBEHHBIA  MpPHU3HAK
KJaccu(uKalmy, OCHOBAaHUA JUisi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MPOBOJIMMOI0 aHAJIN3A;

e BOCIpPUHUMATH, (POPMYIUPOBATH U  MPeoOpa3OBBIBATh  CYXKICHUS:
yTBEpAUTENbHbIE W OTpULIATEIbHbIC, €IUHUYHBbIC, YacTHbIE M 0OIIue,
YCIIOBHBIE;



BBISBJISITh ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSA3M U
OpoTUBOpeuMss B (akTax, JAHHBIX, HAONIONECHUSAX U YTBEPKICHUSX,
npejyiaraTb KpUTEPUU AJIs BBIABIICHUS 3aKOHOMEPHOCTEHN U POTUBOPEUNIA;
JienaTh BBIBOABI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
VMHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHH 110 aHAJIOTUH;
pa3bupath J10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKIECHUH (IIPSIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITENIbBHO HECJIOXHbBIE JOKa3aTeJIbCTBA
MaTeMaTH4eCKux (PakToB, BBICTpaWBaThb apryMEHTAlLMIO0, MPUBOAUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh CIOcO0 pemeHuss y4yeOHOW 3aaauyd (CpaBHUBATH HECKOJIBKO
BApUAaHTOB pEUIEHMs], BbIOMpaTh HaubOosiee NOAXOASAIUNA C YUYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUSA:

UCITI0JIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKU MHCTPYMEHT IO3HAHMS,
(GopMyIupOBaTh BOIPOCHI, (PUKCUPYIOLIUE NPOTUBOpPEUHE, MpoOIeMy,
CaMOCTOSITEJIbHO yCTAHABJIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH
TUIOTE3Y, APTYMEHTUPOBATh CBOKO NO3ULIMIO, MHEHHE;

IPOBOJUTH IO CAMOCTOSITEJIBHO COCTABJICHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT, HEOOJIBIIOE HCCIIET0BAaHUE IO YCTAHOBIIEHNIO OCOOEHHOCTEN
MaTEeMaTHYECKOTr0 00BEKTA, 3aBUCUMOCTEN O0OBEKTOB MEKIY CO00ii;
CaMOCTOSITENILHO (POpMYIMpPOBATh 0000IIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IIPOBEJEHHOIO HAONIONEHUS, UCCIEJOBaHMs, OLEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTATH
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W W30BITOYHOCTh HH(OpPMAIMH, HAHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4H;

BBIOMpATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATh U HWHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHNUS,

BBIOMpaTh (GopMy TMpeACTaBiIeHUS HHPOpMAIMM U WLIIOCTPUPOBATH
peliaemMble 3aJayd  CXEMaMH, JAuarpaMMaMH, WHOW Tpapukod Hu HuX
KOMOMHAILMSIMU;

OIICHMBATh HAAEKHOCTh WH(OOpPMAIMU TIO KPUTEPHUSM, MPEITIOKEHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

BOCIIPUHUMATH U (1)OpMy.TII/IpOBaTB CYKIACHNA B COOTBETCTBUU C YCIIOBUAMU
H 1CJIsIMHA O6H_ICHI/I$I, SICHO, TOYHO, 'PaMOTHO BBIPpaKaTb CBOIO TOUKY 3pCHHUA



B YCTHBIX M IMCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS 0 XOAY PEIICHHUs
3aJ1a4l, KOMMEHTUPOBATh NOJYyUYEHHBIN PE3YJIbTaT;

B X0/ 00CYKIEHH 3a7jaBaTh BONPOCHI 110 CYILIECTBY O0CYK1a€MOI TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKa3bIBaTh UJICH, HAIlEIEHHBIC HA MOUCK
peIlleHusl, COMOCTABISATh CBOM CYXICHHUS C CYXICHHUSIMH JPYTHX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOI Gopme popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKEHHUS;
OpEJICTaBIsITh  pPE3yJNbTaThl  pEHICHHA  3aJayd,  OSKCIEPUMEHTa,
UCCJIETOBaHMSI, IPOEKTA, CAMOCTOSITENILHO BRIOMPATh (pOpMAT BBICTYIUICHHUS
c y4€TOM 3aj1a4 Mpe3eHTAllMU U OCOOCHHOCTEN ayAuTOpUU;

NOHMMATh U UCII0JIb30BATh IPEUMYIIECTBA KOMAaH/IHOM U MHIUBUIYaIbHOU
paboThI IIPU PELICHUN YUYEOHBIX MATEMAaTUYECKUX 3a]1a4;

NPUHUMATH 1EJIb COBMECTHOU ACSITENBbHOCTH, TUIAHUPOBATh OPTaHU3AINIO
COBMECTHOM palOThl, pacmpenessaTb BHUABI padOT, TOrOBAPUBATHCS,
o0Cy>KIaTh IPOLECC U pe3ysIbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKHX
JIIOJIEH;

y4acTBOBaTh B TPyNHoBBIX (opmax paboTsl (oOcyXaeHus, oOMeH
MHEHHUSMH, MO3TOBBIE IITYPMbI U APYTHUE), BHITIOIHATH CBOIO YacTh pabOTHI
U KOOPJMHHUPOBATH CBOM JACUCTBHS C JAPYTMMH YICHAMHU KOMAaH/IBI,
OLICHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKaMH B3aUMOJICHCTBUS.

PeryasiTuBHbIe YyHUBEpPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISATh IJIaH, aJITOPUTM peIIeHUs 3aAauu (WU ero
9acTh), BBIOUpATh CIOCOO pEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECypCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh W KOPPEKTHUPOBATH
BAapUAHTHI pEUIEHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

BJIQJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS POLIecca U pe3ysibTara
peleHns MaTeMaTUIeCKOM 3a1a4u;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BOZHUKHYTB IIPU PELICHUU 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBATBH COOTBETCTBUE PE3YJIbTATA IESITEIBbHOCTH ITOCTABICHHON LIENIN U
YCIOBUSIM, OOBSICHATh MPUYUHBI JOCTHKEHHSI WU HEIOCTHKEHHUS LEIH,
HAXOJUTh OIIHUOKY, JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI



K koniy oOyuenus B 7 kjacce OOyYarOUIMICS TOJYYHUT CIEAYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Yuciaa v BIYMCICHUA

BreImonHsaTh, codeTas yCTHbIE M MUCBMEHHBIE TPUEMBI, apuUPMETHUECKHE
JEUCTBUS C PalMOHAJIbHBIMU YUCIIAMU.

HaxonuTh 3HAaYeHUS YUCIOBBIX BBIPAKEHHM, MPUMEHSITh pPa3zHOOOpa3HbIE
CIOCOOBI U MPUEMBI BBIYUCICHUS 3HAYEHHUI JTPOOHBIX BBIPAXKEHUM, COIEPIKAIIUX
OOBIKHOBEHHBIE U JIECITUUHBIE TPOOH.

[lepexonuTh OT OnHOM (HOPMBI 3aITUCH YUCEN K APYroi (mpeoOpa3oBBIBATH
JECATHUHYIO TPOOh B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH
B 0€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBATH U YIIOPSAAOUYMBATH PALlMOHAIIBHBIC YUCIIA.

OKpyIJIsTh Yuca.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLIEHKY 3HAUCHHI
YUCJIOBBIX BBIPAXKCHUI. BBINOIHATE AEWCTBUSA CO CTEINEHSAMM C HaTypajbHBIMU
IIOKAa3aTeJIsIMHU.

[IpuMEHATh MPU3HAKY JIEITMMOCTH, PA3JIOKECHUE HA MHOYKUTEIN HATYPAJIbHBIX
quced.

Pemate mpakTHKO-OPMEHTHPOBAHHBIE 337a4YM, CBA3aHHBICE C OTHOLICHUEM
BEJIMYMH, IPONOPLUMOHAIBHOCTBIO BEJIWYMH, NPOLEHTAMH, HHTEPIPETUPOBATH
pe3ynbTaThl PELICHUs 33/a4 ¢ YYETOM OIPaHWYEHUM, CBSI3aHHBIX CO CBOMCTBAMM
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonb30BaTh anredpanyecKyro TEPMUHOIOTHIO U CUMBOJIMKY, TPUMEHSTH €€
B IIPOLIECCE OCBOCHMS Y4eOHOTO MaTepuaia.

Haxoauth 3HaueHHss OyKBEHHBIX BBIPRXKEHUH MPHU 3aJaHHBIX 3HAYCHMSIX
IIEPEMEHHBIX.

BoInonHATh npeodpa3oBaHus LENOT0 BHIPAXKEHHUS] B MHOTOWIEH TPUBEACHUEM
MOIOOHBIX CJIaraeMbIX, PAaCKPHITHEM CKOOOK.

BBINTONIHATE YMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyIIeCTBIATh PA3J0KEHUE MHOTOWICHOB HA MHOMKHTEIH C IOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOKUTES, TPYIIIUPOBKU CIaraeMbiX, IPUMEHEHUS
bopMyI1 COKPAILIEHHOTO YMHOKEHHUSI.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS Pa3IMYHBIX 3aja4
U3 MAaTeMaTHKHU, CMEXHBIX MPEIMETOB, U3 PEAIbHOU MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYpPAIbHBIMU I10KA3aTEIsAMHU LIS
npeoOpa3oBaHUsl BRIPAKCHUI.

YpaBHeHMs U HEPABEHCTBA



Pemate nuHENHBIE ypaBHEHUS C OJHOW NEPEMEHHOM, MPUMEHSS IPaBUJIA
Mepexo/ia OT UCXOAHOTO YPABHEHUS K PaBHOCUIILHOMY emy. [IpoBepsATh, sBaseTCA
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[IpumeHsTh rpaduyecKre METOIbI P PEIIEHUN JIMHENHBIX YPAaBHEHUN U UX
CUCTEM.

[logOupaTe npuUMepbl Map 4YUCEN, SBIAIONIMXCS PEIICHHEM JUHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CTpouTh B KOOPAWHATHOM TNIOCKOCTH IpaK JIMHEHHOTO ypaBHEHUS C ABYMS
NIEPEMEHHBIMH, MOJIb3YSCh TPa(UKOM, IPUBOAUTH IPUMEPHI PEIICHNUS YPaBHEHHUS.

Pemiath cuctemsl ABYX JIMHEHHBIX YPAaBHEHUN C ABYMS IEPEMEHHBIMU, B TOM
qucie rpapuuecku.

CocraBnsaTe W peuiaTh JIMHEMHOE YpPaBHEHHE WM CUCTEMY JIMHEHMHBIX
YpaBHEHUH MO yCIOBUIO 33Ja4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
341444 MOJYYECHHBIN pE3yJIbTaT.

DOyHKUIMHA

N300paxaTh Ha KOOPJAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KHU, HHTEPBAJIbL, 3alIMUCHIBATh YUCJIOBBIE IPOMEKYTKHU Ha
anreOpanyecKoMm si3bIKe.

OtmeyaTh B KOOPAMHATHOW IMJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAUHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnucelBaTh C MOMOUIbIO (QYHKIMH W3BECTHBIE 3aBHUCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMS, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb,
MPOU3BOAUTENILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuth 3HaueHne PyHKIIMM MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MPEACTaBICHHS W aHalIW3a WHOOpMAaIuH,
W3BJICKATh U UHTEPIPETUPOBATH UH(GOPMAITUIO U3 TPAPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoHimy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJYYUT CIICAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUA

Hcnonb30BaTh HayaJdbHbBIE MPEACTABICHHUS O MHOECTBE JEHCTBUTEIBHBIX
yucen JJIsl CPaBHEHUsI, OKPYTJIEHUS U BbIUUCIECHUMN, N300paaTh JAEHUCTBUTEIbHbBIC
YUCIla TOYKaMH Ha KOOPJAWHATHOW MPSMO.

[IpumensaTy moOHATHE apU(METUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHM, UCIIOJIB3Ysl MPU HEOOXOAMMOCTH KAJIBKYJATOP, BBIIOIHITH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KAIIUX KBAAPATHBIE KOPHHU, HCIONb3YS
CBOWCTBA KOPHEH.

Hcnonb3oBaTh 3amucu OOJBIIMX M MaJbIX YUCET C MOMOIIbIO AECATUYHBIX
npobeii u creneneit uucia 10.



AnredOpanveckue BbIPAKEHUS

[IpyMEHATP TOHATHE CTENEHU C LEJNbIM IOKa3aTEJIEM, BBINOJIHATD
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBITIOTHITE TOXACCTBEHHBIE MPEOOPa30BaHMS PAIMOHATBHBIX BRIPAKEHUN HA
OCHOBE MPaBWJI ACHUCTBUHN HAJ MHOTOUJICHAMH U alNreOpandeCKUMU APOOSIMHU.

PacknanpiBaTh KBapaTHBINA TPEXUJIIEH HA MHOKUTEIU.

[IpumensTh npeodpa3oBaHUs BEIPAXKEHUM JIs pEHICHUsT PAa3IMYHbIX 3a/1a4 U3
MaTEeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHNS U HEPABEHCTBA

Pemiath nvHEMHBIC, KBaJlpaTHbIE YpaBHEHUS U pallMOHAJbHBIC ypaBHEHUS,
CBOJSIIIMECS K HUM, CUCTEMBI JIByX YPABHEHHUI C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTEHIINE UCCIECIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM TpaUUeCKUX MpeACTaBICHUM (yCTaHABIUBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT cinoBecHON (GOPMYIUPOBKH 3a7adul K €€ anreOpandeckoit
MOJEIN C IIOMONIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]1ayi MOJTYYEHHBIN Pe3yiIbTarT.

[IpuMeHsTh CBOMCTBA YHUCTOBBIX HEPABEHCTB /ISl CPABHEHU S, OLICHKHU, PEIIaTh
JIMHENHBIE HEPABEHCTBA C OJTHOM MEPEMEHHOMN U UX CUCTEMBI, 1aBaTh IPAPUUYECKYIO
WJUTEOCTPALII0 MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUU

[loHrMaTh W UCMOJIB30BATh (PYHKIIMOHAIBHBIC MOHSATUS U SI3bIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAYCHUS), OMNpEAesaTh 3HaueHHE (PYHKIHUHU 1O 3HAYECHUIO
aprymMeHTa, OrpeeNiaTh CBOMCTBA (PYHKITNH 10 €€ rpaduky.

Crpoutb rpaduku dJeMEHTapHbIX QYHKUIUN BUJIA:

y=k/x,y=x2,y=x3,y=x|,y= X, OIIHCHIBATH CBOHCTBA YHCIIOBOM (ByHKINHA
o e€ rpaduxy.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi MOJYYUT CIIECAYIOIINE
MPEAMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUA

CpaBHUBATH U YIOPSAIOUYMBATH PAllUOHAIIbHBIC U UPPAIlMOHATBHBIE YHCIIA.

Breinonuats apudmetnyeckue 1elCTBUS C pallMOHATIBHBIMY YHUCIIAMU, COUETast
YCTHBIE U MHUCbMEHHbBIE MPUEMBI, BBINOJIHATh BBIYHCICHUS C UPPALMOHATIBLHBIMU
YUCIIAMH.

Haxoauts 3Ha4ueHUS CTENEHEN C LEJIBIMU [TOKA3aTEIIMU U KOPHEH, BBIYUCIIATD
3HAYCHUS YUCIIOBBIX BBIPAYKCHUM.

OKpyrJIsITh  IEUCTBUTEIBHBIC YHWCJA, BBIMNOJHATh MPUKUAKY pe3yjbTara
BBIUHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.



YpaBHeHUs U HEPABEHCTBA

PemaTe nuHENHbIE U KBaIpaTHbIC YPABHEHHUS], YPABHEHHUSI, CBOJSIINECS K HUM,
npocTeiime ApoOHO-pallMOHANIbHBIE YPABHEHUS.

Pemate cucremsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJJTHO YPABHEHUE HE ABJISAECTCS JIMHEUHBIM.

Pemarp TekcTOBBIE 3aauM  aJreOpauvyeckuM CIOCOOOM € IOMOIBIO
COCTABJICHHsI YPaBHEHUS NI CUCTEMBI [IBYX YPABHEHUN C IBYMs [IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIETIOBAHNS YPABHEHUM UM CUCTEM YPAaBHEHUH, B
TOM YHCII€ C TPUMEHEHHUEM TrpadUuecKuX MpeACTaBlIeHUH (yCTaHAaBIMBATh, UMEET
JY YpaBHEHME WIM CHCTEMA YPAaBHEHUM PEIICHMS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

Pemarp JsMHeliHbIE HEpAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300paxaTb
pelIeHrne HEPABEHCTB HAa YMCIOBOM NPSIMOM, 3aIIMCHIBATH PEUICHUE C ITOMOUIBIO
CHUMBOJIOB.

Pemlatb  cucTeMBl  JIMHEHMHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOYAIOLME KBAJPAaTHOE HEPABEHCTBO, H300pa)xkaThb pEIICHUE CUCTEMBI
HEPABEHCTB HA YUCJIOBOM IPSIMOM, 3alIMChIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUHN PA3JIMYHBIX 331a4.

DOyHKIUU

Pacnio3naBaTh (yHKUMHM HM3y4eHHBIX BHUIOB. [loKa3bIBaThb CXEMaTHYECKH

pPacnoJioKeHNE Ha KOOPIMHATHOM IIIOCKOCTH rpaduKoB (PyHKIMM BUAA: y = kx, y =
kx+b,y=k/x,y=ax2 +bx+c,y=x3,y= Vx, y = |x|, B 3aBUCHMOCTH OT 3HAYCHUIA
K03 GULIMEHTOB, ONMMUCHIBATH CBOMCTBA (DYHKITUH.

Crpouth U HM300paXaTh CXEMaTUYECKU TpapUKHA KBAIPATUUHBIX (DYHKIIHM,
OMKCHIBATH CBOMCTBA KBAPATUUHBIX (PYHKIUHI MO UX Tpadukam.

Pacno3naBaTh kBajgpaTHuHyto QYHKIUIO 10 (opMyIie, MPUBOIUTE MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHON KU3HU, PU3UKU, TEOMETPHUU.

Yucii0BbIe MOCTECAOBATEILHOCTH H IPOTPEeCCHU

Pacnio3naBaTh apu(hMeTHUECKYIO U T€OMETPUUECKYIO POTPECCUU MPHU Pa3HBIX
croco0ax 3aaHusl.

BbINONMHATE  BBIUMCIACHHUS C UCHOJB30BaHUEM (OPMYyNI N-ro 4ieHa
apu(PpMETUIECKON ¥ TeOMETPHUUECKOU MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakarh uieHbl MOCIEI0BATEIBHOCTH TOYKAMU Ha KOOPJIWHATHOM
MJIOCKOCTH.

Pemate 3a7aun, CBS3aHHBIE C YHUCIOBBIMH IOCJIEI0BATEIBLHOCTSIMU, B TOM
quclie 3a7aud U3 pealbHON KU3HH (C UCIIOJIb30BAaHUEM KaJIbKYJIATOpa, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoauvecTBo 4acoB DJIeKTPOHHBIE
HaumeHoBaHHe pa3aejioB U TeM uudpoBbIe
Ne n/m P Konrpoabnsie IIpakruueckue (udpp )
NPOrpaMMbl Bcero o0pasoBaTejbHbIe
padoThI padoThI
pecypcbl
| Uucia u BeIYKCIICHUS. PariuoHalbHEIS 75 ) bubnunoreka LIOK
qucia https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
2 2
2 ArEOPAIUECKUE BHIPKCHHA 7 https://m.edsoo.ru/7f415b90
bubnunorexka LIOK
3 ¥ PABHCHHS! H HEPaBCHCTBA 20 ! https://m.eds00.ru/7f415b90
bubmmoreka IIOK
. 2
4 Koopmamarst u rpaguicu. dyncim 24 https://m.edso0.ru/7£415b90
bu6nmorexa LIOK
1
> Tostopenme i 0bodmenue 6 https://m.eds00.ru/7£415b90
OBIIEE KOJIMYECTBO YACOB I10 102 3 0

I[TPOTPAMME




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/m P Konrpoabnsie IIpakruyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
bubnunoreka LIOK
1 4 .K 15 2
ucia u Beiuucienus. Kpagpataeie KopHU hitps://m.cdsoo.ru/7f417af8
) Yucna u BeraucieHus. CTEIEHb ¢ EIbIM 7 1 bubnunoreka LIOK
IOKa3aTeyieM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKie BEIPaKCHUS. 5 bubnuoreka [IOK
KBanparsslii TpéxuineH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKkue BhIpaKCHUSI. 15 ’ bubnnoreka [JOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 YpaBHeHus U HepaBeHCTBA. KBagpaTHbie 15 | bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 13 1 bubnmnorexa [JOK
YPaBHEHMH https://m.edsoo.ru/7f417at8
bu6nunorexa LIOK
7 v .H 12 2
paBHEHHMs M HepaBeHCTBa. HepaBeHcTBa hitps://m.cdsoo.ru/7f417af8
bubnunorexa LIOK
8 O .0 5
YHKIHH. LICHOBHBIC HOHATHA https://m.edsoo.ru/7f417af8
but6mmorekxa [IOK
9 o . Yucrnossie 9
yHIUHH. THCIOBbIC QyHKIIH https://m.edsoo.ru/7f417af8
but6mmorekxa [IOK
10 [ToBTOpeHue u 06001IIeHNE 6 1
BTOPEHHE H HHeHH https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10
- 102 10 0

ITPOTPAMME




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne i/m P Konrpoabnsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3zoBaTte/ibHbIE
padoThI padoThI
pecypcsl
| Yucna v BerunciieHus. JleiicTBUTEIbHBIC 9 bubnuorexa [IOK
qucia https://m.edsoo.ru/7f419d08
) Dymxan 16 | bubmuoreka [{OK
https://m.edsoo.ru/7f419d08
3 YpaBHEHUS U HEPABEHCTBA. Y PAaBHEHUS C 14 | bubnnoreka [JOK
OJIHOM IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
4 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
YpaBHEHUHU https://m.edsoo.ru/7f419d08
bubmmoreka IIOK
.H 1 1
5 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 6 hitps//m.cdsoo.ru/7f419d08
bubnmorexa LIOK
q 1 1
6 HCJIOBBIE MOCJIEI0BATENBHOCTH 5 hitps//m.cdsoo.ru/Tf419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS 18 | bubmmnoreka HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




ITOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne ara u@poBbie
w/n Tema ypoxka Beero Kontpoabusbie IIpakTuueckue fl[3y'{emm 26[?;1;0B3Teﬂbﬂme
padoThI padoThI pecypenI
Panuyonanbubie yucia 1
2 YucnoBble BhIpaKEHUS 1
3 Pemenue 3anay u3 peanbHOU |
MPAKTUKU Ha YaCTH, Ha ApoOu
4 BrIpaxenue ¢ nepeMeHHbIMH. 1
5 JonycTtrmMble 3HaUYEHUS |
MEePEMEHHBIX
6 CpaBHeHuE 3HAaYEHUH TePEMEHHBIX 1
7 VYpok cucrematuzanuu u |
000011IeHrEe 3HAHUI
Konrtponbnas pabora Ne 1 o Teme
8 "Yucna 1 BBIYUCIICHHUS. 1
Pamnnonansabie yncna"
IlepemecTuTenpHOE 1
9 COYeTaTeIbHOE CBOMCTBO CIIOKEHUE 1
Y YMHOKEHUS
10 CreneHs ¢ HATYpATbHBIM 1 bubnmoreka [JOK
OKa3aTejieM https://m.edsoo.ru/7f4211de
1 Crenens ¢ HaTypaJIbHBIM ] bubmmoreka [JOK

IIoOKa3aTcjieM

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




12 CreneHb ¢ HATypaJIbHBIM bubnmnoreka HOK
IOKa3aTejieM https://m.edsoo.ru/7f42154e
13 Crenens ¢ HaTypaJIbHBIM bubmmoreka [JOK
IOKa3aTejieM https://m.edsoo.ru/7f4218be
14 CreneHsb ¢ HaTypaJIbHBIM
[0Ka3aTeseM
Pemienne ocHOBHBIX 3a/1a4 Ha
15 IpoOu, IPOLIEHTHI U3 peaTbHON
MPaKTUKHU
Pemienne ocHOBHBIX 3a/1a4 Ha
16 JIpoOH, IPOLICHTHI U3 PEATbHOU
MPaKTUKU
Pemrenyie ocHOBHBIX 3a7a4 Ha
17 JpoOu, MPOLIEHTHI U3 pealbHON
MPaKTUKU
Pemrenyie ocHOBHBIX 3a7a4 Ha
18 Jpo0OH, MIPOLIEHTHI U3 peaIbHON
MIPaKTUKHU
19 [Tpu3Haky AEIMMOCTH, PA3II0KEHUS
Ha MHOXKHUTEJIN HAaTYpaJbHbIX YHCEN
20 [Ipu3Haku neIMMOCTH, Pa3noKEHU
Ha MHO>XUTEJIM HaTYPAJbHbBIX YHCET
21 Ypok cucreMaruzanuu u
000011IeHNEe 3HAHWI
2 KonTtponbHas padora Ne 2 o
Teme"YpaBHeHH"
23 Hucnossle IPOMEKYTKU
24 Yro Takoe QyHKIHS




Brruucnenne 3nauyeHuii GyHKIIUH 110

25 dbopmyie
bu6nmmoreka [IOK
26 Ipadux pynxun https://m.edsof)l.ru/7f4lfeec
7 Urenue Fpa(bl:IKOB peanbHBIX
3aBUCHMOCTEH
)3 [IpsimMast mponoOpLUHOHATIBHOCTD U €€
rpaduk
29 Jlunetinas QyHKIus u ee rpaduk
30 I'paduk pynkuuu y =|x|
bubnuorexa [IOK
3 Kycormo-sanammeie pymKum https://m.edsofru/7f4lfafa
bu6mmoreka IIOK
32 ¥ POK-MpAKTHIYM "D yHKIiI https://m.edsoc]fru/7f4lfd70
33 Ypok CI/ICTeMaTI/I?;a}II/II/I u
0000111eHNE 3HAHUT
KonTpoabnas pabora Ne o reme
34 "KoopauHatsl ¥ rpaguku. bubmorexa HOK
R https://m.edsoo.ru/7f421382
35 OrnipezenieHne CTENEHU ¢
HATYypaJIbHBIM MTOKa3aTeleM
36 [TpeoOpa3zoBanue BbIpaKeHHH, bu6muoreka [IOK
3aIUCh OOJIBIINX YUCET https://m.edsoo.ru/7f42154¢e
. but6mmorekxa [IOK
37 YMHOKCHHE CTerIeHel https://m.edsogru/7f421 8be
38 Jlenenue crereHei bubmmorexa TIOK

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




Bo3Benenue B cTeneHn

bu6nmmoreka [IOK

39
[IPOU3BEACHUSA https://m.edsoo.ru/7f422930
40 Bo3Benenue B cTeneHb CTEIIEHU Bubmaorexa ITOK
a https://m.edsoo.ru/7f422af2
A1 CBoiicTBa CTENEHU C HATYpaJIbHBIM bubmmoreka [JOK
nokazarejieM https://m.edsoo.ru/7f422cc8
42 OIHOWIEH U €r0 CTaHAAPTHEIA BU buGnuorexa [IOK
A sap A https://m.edsoo.ru/7f422fca
43 YMHOXEHHE 0JHOYJIEHOB Bubmiorexa OK
https://m.edsoo.ru/7f423182
bubmuoreka [{OK
44 Bo3Benenue ogqHoOYWIEHA B CTEIIEHD
https://m.edsoo.ru/7f42432a
bubmuoreka [{OK
4 (6)) =x"2
> YHKII y=X"2 1 ee rpajuk https://m.edsoo.ru/7f42464a
bu6nmorexa LIOK
46 D =x"3 U ee rpa
yHKIIA y=X"3 1 e¢ rpapuK https://m.edsoo.ru/7f424c12
bu6mmoreka IIOK
47 VYpok-mmpa "o "
POK-TpaKTIIyM "0y i https://m.edsoo.ru/7f424fd2
43 VYpok cucrematuzaiuu u bubnuoreka [IOK
000011IeH1Ee 3HAHWI https://m.edsoo.ru/7f423312
49 KonTtponbHas padora Ne 4 o teme bubmuoreka [JOK
"OnHo4IeHsl ¥ cTeneHn"” https://m.edsoo.ru/7f4237fe
50 MHorousieH 1 ero craHIapTHBIIA BU Bubmorexa OK
Aap a https://m.edso0o.ru/7f4251d0
51 Ci10xeHHe MHOTOWIEHOB
52 Brruntanyue MHOrO4IeHOB
53 YMHOXEHHE OgHOYIIEHA Ha

MHOI'O4JICH




54

Penrenue 3anau

PasnoxxeHne MHOTO4WIEHOB Ha

bubnunoreka LIOK

53 MHOXKUTEIU https://m.edsoo.ru/7f4239de
56 BriHEeceHHEe 00I1Iero MHOKHTEIIS 3a bubnuorexa [JOK
CKOOKH https://m.edsoo.ru/7f420482
57 YMHOKE€HUE MHOTOWJIeHA Ha
MHOTOYJICH
58 [IpaBuio yMHOXKEHHE MHOTOUJIEHA Bbu6motreka [JOK
HAa MHOT'OWIEH https://m.edsoo.ru/7f42064e
Paznoxenne MHOTOUYJIEHA Ha
59 MHOXHTEIH CIOCOO0M bubmmorexa LIOK
https://m.edsoo.ru/7f420806
TPYIIUPOBKH
" " bubmuoreka [IOK
60 Ypox-npaktuiym "Muorounenr https://m.edsoo.ru/7f4209a0
61 VYpok cucrtemaTuzaiuu u bubnmnorexa [JOK
000011IeHNEe 3HAHUI https://m.edsoo.ru/7f427¢32
& Konrponbnas pabora Ne 5 o Teme bubmmnoreka HOK
"MHorowieHb!" https://m.edsoo.ru/7f427e8a
63 Bo3Benenue B kBaipat CyMMBbI U bubnuoreka [IOK
pa3HOCTH JIBYX BBIpaKEHUI https://m.edsoo.ru/7f420e6e
64 BosBenenue B ky0 CymMMBl U bubmuoreka [JOK
pPa3HOCTH JIBYX BBIpaKEHUI https://m.edsoo.ru/7f42836¢
PaznoxxeHne Ha MHOKUTENHU C
65 MOMOIIBIO (POPMYJIBI KBajpaTa
CYMMBI
Pa3noxeHne Ha MHOXUTEIH €
66 MOMOIIbIO (POPMYITBI KBaApaTa

pasHoCTH




67 YMHOKEHHUE Pa3HOCTH JIBYX bubmuorexa [{OK
BBIPAKECHUM HA UX CYMMY https://m.edsoo.ru/7f4284de
68 Pa3noxenue pa3HOCTH KBaIpaTOB bubmmoreka [JOK
HAa MHOXXUTEIU https://m.edsoo.ru/7f42865a
[Ipumenenue Gopmyi
69 COIi(paH_IGHHOI‘g) yI;[H}(I)nceHnﬁ (atb)2 bubmmorexa [IOK
https://m.edsoo.ru/7f4287d6
u (a-b)"2
70 [Tpumenenne popmyIbt
COKpAILLIEHHOI'0 YMHOXEHUS a’ b2
71 Pa3znoxxeHne Ha MHOKUTENIU CYMMBI
KyOOB
7 PaznoxxeHne Ha MHOKUTEIIH bubnunoreka LIOK
pa3HOCTH KyOOB https://m.edsoo.ru/7f421044
73 [TpeoOpa3oBanue 1e10ro bubmuoreka [IOK
BBIpAKEHUS B MHOTOWIECH https://m.edsoo.ru/7f41de76
74 [IpencraBienue anredGpanyeckux bubmmnoreka HOK
BBIPAKEHUI B BUJIE MHOTOYWIEHOB https://m.edsoo.ru/7f41dff2
75 [IpumeHnenue pa3aMuHbIX CIOCOOOB
JUTSL pa3ioKeHus
76 VYpok-npaktukym "@opmyisl
COKpAIIEHHOT0 YMHOXEHUA"
77 Ypok cucremaTuzanuu u
00o011eHne 3HaHU|
KonTponbnas padota Ne 6 o reme
78 "®opMyIbl COKPAIIEHHOTO brbmorexa [OK
" https://m.edsoo.ru/7f41el16e
YMHOKEHHUS
79 JIuneliHoe ypaBHEHME C IByMs bubmmoreka [JOK

MNEPEMECHHBIMU

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




80

81

['padux nuHEHHOTO YpaBHEHHS C
JIBYMSI IEPEMEHHBIMU

ITocTpoenue rpadguka TUHEHHOTO
YpaBHEHHUS C ABYMs IEPEMEHHBIMU

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41e8a8

bubnunoreka LIOK
https://m.edsoo.ru/7f41ed80

82

83

84

Cucrema ByX JIMHEHHBIX
YPaBHEHHUH C ABYMs IEPEMEHHBIMU
I'paduueckoe perieHne cucteM
JIMHEHHBIX YPaBHEHUN

Pemenue cucrem JIMHENHHBIX
YPaBHEHHUH C ABYMs IEPEMEHHBIMU
CHoco0OM MOJICTAaHOBKHU

85

ANTOpUTM pellIeHUsI CUCTEM
JIMHENHBIX YPABHEHUH C IBYMsI
HEpPEMEHHBIMH CIIOCOOOM
MIOJICTAHOBKH

bu6mmoteka IIOK
https://m.edsoo.ru/7f41ea24

86

Pemenne cucrteM TUHENHBIX
YPaBHEHUH C IBYMS TIEPEMEHHBIMHU
CIIOCOOOM CJIOKEHUS

87

88

89

ANTOpPUTM pELIEHUS CUCTEM
JIMHENHBIX YPABHEHUH C IBYMsI
MEPEMEHHBIMH CITIOCOOOM CIOXKEHUS

Ypok-npaktukyM "Perenue cucrteM
JUHENHBIX ypaBHEHUN"

Pemenue 3a1a4 ¢ moMOIIBIO0 CUCTEM
YpaBHEHUN

bu6nmorexa LIOK
https://m.edsoo.ru/7f41ef06

but6mmorekxa [IOK
https://m.edsoo.ru/7f41f078

90

VYpok-npaktukyM "Pemenue 3amad ¢
MTOMOIUIBIO CUCTEM YpaBHEHUN"

bubnunorexa LIOK
https://m.edsoo.ru/7f41f1fe




01 VYpok cucremaruzanuu u 1 bubnmnoreka HOK
00001IeHNE 3HAHUI https://m.edsoo.ru/7f427412
Kontpoinbnas padora Ne 7 mo teme

92 "Cucremsl 1B ABHEHUM C IByMs 1 bubmmorexa [IOK

ABYX YD HEYM https://m.edsoo.ru/7f426d e
HEU3BECTHBIMU

03 Jlunelinbie HEpaBEHCTBA C ABYMsI 1 bubmmoreka [JOK
[IEPEMEHHBIMU https://m.edsoo.ru/7f427282

94 CucTtembl TUHEHHBIX HEPABEHCTB C |
JIBYMSI TIEpEMEHHBIMU

95 VYpok-noBropenue "JluneiHas 1
byukuus u ee rpapuk”

96 Ypoxk-noBropenue "Pemienue 3anau 1 bubmmoreka [JOK
C TIOMOIIBIO YpaBHEHH" https://m.edsoo.ru/7f41f50a

97 VYpok-noBropenue "JIuneitHas | bubnnorexa [JOK
¢byHkus u ee rpapuk” https://m.edsoo.ru/7f429c6c

bu6nmorexa LIOK
_ HM n 1

78 Ypox-noroperiite "Mrorotett https://m.edsoo.ru/7f429f32

99 VYpoxk-noBropenue "@opMybl | bubnmnorexa [JOK
COKPAILIEHHOT'O YMHOXECHHS" https://m.edsoo.ru/7f42a0e0

100 Ypoxk 06001IeHNS 1 ) :

CUCTeMAaTH3aINH 3HAHUHA
but6mmorekxa [IOK
101 HtoroBast KOHTpoJIbHAs paboTa 1
TOTOBad ROHTPOILHAL pabot https://m.edsoo.ru/7f42a27a
[ToBTOpEHNE OCHOBHBIX ITOHATHI H
102 METO/IOB Kypca 7 Kiacca 1 brbmorexa [OK
/OB Kypea Jidiaccea, https://m.edsoo.ru/7£42a900
000011IeH1Ee 3HAHWI
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




8 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakrnueckue
n/n Bcero u3ydyeHusi o0pa3zoBaTesbHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
1 ParnmonansHO€ BhIpakeHHE 1
https://m.edsoo.ru/7f430382
) OCHOBHOE CBOMCTBO | bubnunoreka LIOK
anredpandecKou 1podu https://m.edsoo.ru/7f4308e6
. b K
3 Cokpaienue apooeit 1 nommorexa HO
https://m.edsoo.ru/7f430f44
CnoxeHue 1 BBIYUTAHUE
4 anredpanveckux apodei ¢ | bubmmnoreka HOK
OJIMHAKOBBIMU 3HAMEHATEIISIMHU. https://m.edsoo.ru/7f43128¢
BxonHnoe tectupoBanue
CrnoxeHue 1 BBIYUTAHUE
. bubmuoreka [{OK
5 anredpandeckux apodei ¢ 1
https://m.edsoo.ru/7f4318c2
Pa3HBIMU 3HAMEHATEISIMU
6 Crnosxenue u BeIYHTaHUE ApoOei ¢ |
Pa3HBIMU 3HAMEHATEISIMHU
7 Ypok 060011eHus 1 | bubmmoreka [JOK
cucTeMaTH3alluyi 3HaHuH! https://m.edsoo.ru/7f430a8a
8 KonTponbnas padora Nel mo teme 1 1 bubmuoreka [JOK
"CroxeHue 1 BblYUTaHue 1podei” https://m.edsoo.ru/7f431d36
9 YMHOXKEHHE anredpandeckux | bubmuoreka [JOK
IpoOei. https://m.edsoo.ru/7f431a20
10 BosBenenue npobu B cTeNeHb 1




11 Jlenenne npobeit

12 [TpeoOpa3oBanue paroOHATBHBIX Bu6mmotexa [JOK
BBIPAYKCHU I https://m.edsoo.ru/7t4315¢c0

13 [IpeoOpa3oBanue paroOHATBHBIX bubmuoreka [JOK
BBIPAKCHUI https://m.edsoo.ru/7f4371aa

14 Ypok 06001IeHNT 1 bubnmnoreka HOK
cUCTEMaTH3alliU 3HAHUH https://m.edsoo.ru/7f43259¢

s KonTponbnas padora Ne2 o teme Bbu6motreka [JOK
"YMHOXEHUE U JIefeHne qpooeit” https://m.edsoo.ru/7t42ded4

16 Oynkius y=1/x u ee rpadux

17 JleficTBUTENBHBIE YKCTIa ﬁ::g;ﬁ?:;;groui 43736
KBagparusie KopHHU.

18 ApHI([II))MeTquCKEIﬁ KBaJpaTHBIN bubmmorexa [TOK

https://m.edsoo.ru/7f42d452

KOPEHb

19 VYpaBHeHue x> = a

20 Haxosxnenne npuOiImKeHHbIX
3HAYEHUH KBaJPaTHOTO KOPHS

21 OyHkius y = VX u ee rpaduk

2 KBagpartHslii KOpeHb U3
MIPOU3BEIECHUS U 1po0Ou

23 KBagparHblii KOPEHB U3 CTENICHU bubmmorexa LIOK

https://m.edsoo.ru/7f437510

24 Ypoxk 06006mIeHuS 1 bubnunoreka LIOK
cUCTEMaTH3alluy 3HaHUU https://m.edsoo.ru/7f42d862

)5 KonrtponsHast padora Ne3 o reme bubnuorexa [IOK

"KBanpaTtHsie kopHH"

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




BrIHECcenne MHOKHTEIIS 32 3HAK

26
KOpHSI.
7 BHecenne MHOKHTENIS O 3HAK bubnunoreka LIOK
KOpHA https://m.edsoo.ru/7f4376b4
[IpeoOpa3oBaHUe YHCTOBBIX
. bubnuorexa [JOK
28 BBIPAKECHUH, COAEPIKALLUX
https://m.edsoo.ru/7f42dd26
KBaJpaTHbIC KOPHU
[Ipeobpa3oBaHUe YHCTOBBIX
29 BBIpaKCHHH, COICPKAIITNX bubmmorexa LOK
p ’ p https://m.edsoo.ru/7f42¢262
KBaJpaTHbIC KOPHU
30 Ypok 0600611eHus u
CcHUCTeMaTH3alluy 3HAaHUH
KonTponbnas padora Ne4 no teme
31 "[IpeoOpazoBaHue BhIpAKCHUIH bubmorexa HOK
peodP P - https://m.edsoo.ru/7£43d6d6
coJiepKalluX KBaJApaTHbIE KOPHU
32 Hemnonnoe KBagpaTHOE ypaBHEHHUE bubmmorexa HOK
P P https://m.edsoo.ru/7f42eela
33 Henonxoe kBagpaTHOE YpaBHECHHUE bubmorexa HOK
P P https://m.edsoo.ru/7f430f44
34 ®opMyita KOpHEH KBagpPaTHOIO bu6muoreka [IOK
YpaBHEHHUS https://m.edsoo.ru/7f42£158
but6moreka [JOK
35 Henonnoe kBagpaTHoe ypaBHEHUE
https://m.edsoo.ru/7f42eela
Pemrenuie TeKCTOBBIX 3a7a4 C
butmmoreka [JOK
36 MTOMOIIIbIO KBaPATHBIX

ypaBHEHUH

https://m.edsoo.ru/7f42f75¢c




Pemenne TekCTOBBIX 3aJa4 C

37 MOMOIIIbIO KBaIPATHBIX bubnmorexa LHOK
. https://m.edsoo.ru/7f42f8f6
YpaBHEHUI
bubnmnoreka HOK
38 Teopema Buera https://m.edsof)l.ru/7f42fef0
39 Ypok 06001IeHNST 1 bubnmnoreka HOK
cUCTEMAaTH3alliU 3HAHUH https://m.edsoo.ru/7f430076
40 KonTponbnas padora Ne 5 o Bbu6motreka [JOK
teme "KBaaparHble ypaBHeHUS" https://m.edsoo.ru/7f4301f2
41 KBagpartHslil TpEXUIIEH U €r0
KOpHHU
4 KBanpaTHbiii TPEXWIEH U €T0 bubnnoreka [JOK
KOpHU https://m.edsoo.ru/7f432736
43 Paznoxxenue kBagpaTHOTrO
TPEXWIEHA Ha MHOXHUTEIN
m Paznoxxenune kBagpaTHOTO bubnmnorexa [JOK
TPEXUICHA HA MHOXUTEIIN https://m.edsoo.ru/7f42fd38
45 PasnoxxeHne kBazpaTHOrO bubmuorexa [IOK
TpEX4JIeHa Ha MHOKHUTEIIH https://m.edsoo.ru/7f434bbc
46 Pemenne npo6HBIX bu6muoreka [IOK
palMOHAIbHBIX YPAaBHECHUN https://m.edsoo.ru/7f42fd38
47 Pemenne npo6HBIX bubmuorexa [IOK
palMOHAIBHBIX YPaBHEHUN https://m.edsoo.ru/7f4328c6
43 Pemenue 1poOHbBIX bubmuoreka [JOK
palMOHAIbHBIX YPAaBHEHUIN https://m.edsoo.ru/7f42f5a4
49 Pemenue 3amau
50 Pemenue 3amau buGnuorexa [IOK

https://m.edsoo.ru/7f42eaaa




51

Pemrenue 3amau

5 VYpaBHeHUs ¢ ByMs bubmmoreka [JOK
MePEMEHHBIMH U €T0 TpaduK https://m.edsoo.ru/7f43d6d6
HccnenoBanue cucrem ns

53 JII/IHCﬁiBIX ypaBHEHUI (f[ ;[f;MsI bubmmorexa [JOK

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

54 I'paduaeckuii ciocod pemreHust bubnnoreka [JOK
CUCTEM ypaBHEHUI https://m.edsoo.ru/7f42eela

55 I'padmyeckuit cnocob peuieHus bubmmoreka [JOK
CUCTEM ypaBHEHUI https://m.edsoo.ru/7f42£3£6

56 Anrebpandeckuii criocod )
peIIeHHs CUCTEM ypaBHEHHI

57 Anrebpanueckuii cnocod bubmuorexa [IOK
peLICHUs CUCTEM YPAaBHEHUIN https://m.edsoo.ru/7f432b6e

53 Anrebpanueckuii cnocod bubmmnoreka HOK
peLICHUs CUCTEM YPAaBHEHUIN https://m.edsoo.ru/7f43c3d0

59 Pemenue 3anau bubmorexa HOK

https://m.edsoo.ru/7f43c542

60 Pemenue 3amau

61 Pewrenue 3anau

62 Pemrenue 3agau

63 Ypok 060011eHus 1 )

CUCTeMAaTU3alluy 3HAHUN
Konrtponsnas pabora Ne 6 o
teMe "J[poOHbIe pallnoHATbHBIE
64 ypaBHeII[{II)/I;I. CI/ICII?GI\I/-IIBI bubmmorexa [IOK

HEJIMHEUHBIX YPABHEHUH C ABYMS
MepeMeHHbIMU"

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




65

YucaoBwie HCpaBCHCTBA

66 CBolicTBa YUCIOBBIX HEPABEHCTB
67 CloxeHne 1 yMHOKEHHUE
YHCJIOBBIX HEPABEHCTB
68 CnoxxeHue 1 yMHOXKEHUE bubmmoreka [JOK
YHUCIOBBIX HEPABEHCTB https://m.edsoo.ru/7f4343e2
69 Ilepeceuenue u 00beAMHEHNE Bbu6motreka [JOK
MHOECTB https://m.edsoo.ru/7f432736
70 YucnoBble TPOMEKYTKH bubmmorexa [TOK
https://m.edsoo.ru/7f42c9e4
71 Pemenue HepaBeHCTB ¢ OJHOM bubnnoreka [JOK
MEPEMEHHOMN https://m.edsoo.ru/7f42c692
7 Pemenue cucreM HEpaBEHCTB ¢ bubmuoreka [IOK
OJIHOM IIEPEMEHHOU https://m.edsoo.ru/7f42cb88
73 Jloka3aTenbCTBO HEPABEHCTB
74 Ypok 0600611eHus 1
CUCTeMAaTU3alluy 3HaHUH
75 KontponsHast pabota Ne7 o teme bubmmnoreka HOK
"YucnoBble HEpaBeHCTBA" https://m.edsoo.ru/7f42ec80
[TonsTue kuuu. O6nactp
76 onpeﬂenel(fp}:: I/IHMHO}KeCTBO bubmorexa [IOK
sHAvCHUI GyHKIIH https://m.edsoo.ru/7f433d84
[Tonstue @pynkunu. O61aCcTH
77 ONPEACIICHUS U MHOKECTBO
3HAYCHHUH PYHKITUN
78 CaoiicTBa GyHKIIH
79 CaoiicTBa pyHKINU Bubmmorexa [IOK

https://m.edsoo.ru/7f434572




bub6nmoreka [IOK

80 CBoficTsa pymKumH https://m.edsoo.ru/7f42c9e4
N N bubmmoreka [JOK
81 CBolicTba JMHeHHO pyHiLiH https://m.edsofru/7f420840
82 CBoiicTBa MMHEHHON PYHKINU
23 CaoiictBa ¢yHkimii y=k/x uy = bubnmnoreka HOK
vYx https://m.edsoo.ru/7f42cd2c
84 CaoiicTBa GyHKIMH y=k/X 1y = bubmmoreka [JOK
Yx https://m.edsoo.ru/7f435648
25 CaoiicTBa ¢yHKIMH y=k/X 1y = bubnnoreka [JOK
vx https://m.edsoo.ru/7f435648
bubnuoreka [IOK
86 Henas n apobuas uact wncna https://m.edsof)_.lrou/7f435648
87 Lenas u qpoOHas yacTH yucia
28 Ypok 000061IeHus 1 bubnuoreka [IOK
cucTeMaTH3alliyi 3HaHUH https://m.edsoo.ru/7f43599a
29 KonTponbnas padora Ne§ no teme
"®yHKIMA U ee cBoicTBa"
90 OmnpeneneHre CTENEHH C IEIbIM
OTpHUIATEeNLHBIM MTOKa3aTeIeM
91 CBoIiCTBa CTETICHH C IICJIBIM
MoKa3areieM
9 CBOIiCTBA CTETICHH C IICJIBIM
MoKa3areieM
93 ITonsATHE cTaHAAPTHOIO BUAA bu6muoreka [IOK
qucia. https://m.edsoo.ru/7f436098
94 Pemenue 3agad ¢ 0oapIIIMH U bubnuoreka [JOK

MaJIbIMH YHCJIaMH

https://m.edsoo.ru/7f434d38




95 Oyukuuu y =x"(-1) y =x"(-2)u ux | bubmuoreka [JOK
CBOICTBa https://m.edsoo.ru/7f434eb4
96 Ypok 06001IeHNST 1 | bubmmoreka [JOK
CUCTEMAaTH3alliU 3HAHUH https://m.edsoo.ru/7f433c12
97 KonTtponsHas padora Ne9 o reme | | bubmuoreka [JOK
"CTenensp ¢ 1eNbIM MToKa3aTenem" https://m.edsoo.ru/7f435ed6
HroroBoe nmoBTOpEHHE.
98 [IpeoOpazoBaHue BEIpAKCHUH, 1
COJIEpIKaINX KBaIpaTHbIE KOPHU
[ToBTOpEHNE OCHOBHBIX MOHSATUI
99 Y METOJIOB KypCOB 7 U 8 KJIacCOB, 1
0000111eHNE 3HAHUNA
100 Wrorosas koHTpoJsibHAs paboTa | | bubmmnoreka HOK
(BITP) https://m.edsoo.ru/7f436b88
[ToBTOpEHNE OCHOBHBIX MOHSATHH
101 ¥ METOJIOB KypCOB 7 U 8 KJIaCCOB, 1
0000111eH1e 3HAHUHT
[ToBTOpEHNE OCHOBHBIX MOHSATUI
102 1 METOJOB KypCcOB 7 M 8 KJIaCCOB, 1 bubmmorexa [TOK
. https://m.edsoo.ru/7f437858
0000111eHEe 3HAHUHT
OBILIEE KOJIMYECTBO YACOB I10 102 10

I[TPOTPAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jlara
U3YYeHUs

DJIeKTPOHHbBIE
uugposbie
o0pa3zoBaTte/ibHbIE

pecypchbl

PammmonannHBIC micna,
HWppalUOHAIIbHBIC YNCIIa, KOHEUYHbBIE
1 OECKOHEYHBIC JECATUYHBIC IPOOH

MHO0keCTBO IeHUCTBUTEILHEIX
yHce; TeUCTBUTEILHBIC YrcIa Kak
OCCKOHEYHBIC JACCATHYHBIC IPOOH

B3aumHO onHO3Ha4YHOE
COOTBETCTBUE MEXKIY MHOXKECTBOM
JENCTBUTEIIBHBIX YUCET U
MHOECTBOM TOUYEK KOOPANHATHOU
psAMON

CpaBHEeHHE IEHCTBUTENBHBIX YHCED,
apupMeTHyecKe JefcTBuUs C
JNENCTBUTEIbHBIMU YU CIIAMH

[TpubnnxéHHOE 3HaYeHNE
BEJIMYUHBI, TOYHOCTh MPUOIIMKEHUS

Oxpyrnenune yucen

OxpyrieHne uncen

[Tpukuaka u olieHKa pe3yJbTaTOB
BBIYUCIIEHUH

[Ipukuaka u OlleHKa pe3yIbTaTOB
BBEIYMCIICHUH




10 Oyukuus y=ax”2, ee rpaduk u bubmuorexa [{OK
CBOICTBA https://m.edsoo.ru/7f4396¢c6
1 Oyukuus y=ax”2, ee rpaduk u bubmmoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f439842
2 I'paduku Gynkmii y=ax"2+n; bubmuoreka [JOK
y=a(x-m)"2. https://m.edsoo.ru/7f4399b4
13 I'paduku pynkuumit y=ax"2+n; bubnnoreka [JOK
y=a(x-m)"2. https://m.edsoo.ru/7f439eb4
14 [Toctpoenue rpaduka bubmmoreka [JOK
KBaIpaTUYHON (PYHKIIHH https://m.edsoo.ru/7f43a03a
15 [Toctpoenue rpaduka bubnuoreka [IOK
KBaJ[paTUIHON (pyHKIHH https://m.edsoo.ru/7f43alac
16 ITocTpoenue rpaduka bubmuorexa [IOK
KBaJIpaTUYHOMN PyHKIIMH https://m.edsoo.ru/7f43a31e
17 ITocTpoenue rpaduka bubmmnoreka HOK
KBaJIpaTUYHOMN PyHKIIMH https://m.edsoo.ru/7f43a526
13 [TocTpoenue rpaduka
KBaJIpaTUYHON (PYHKIIMH
19 I'padpuxu Gynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vXx, y=[X|
20 I'paduku pynkuumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vXx, y=[X|
71 I'paduku pynkuumii: y = kx, y =kx +
b, y=k/x, y=x°, y=vX, y=[x|
” I'padpuxu Gynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
3 I'padukn dyaxomii: y = kx, y =kx +

b, y=k/x, y=x3, y=vx, y=[X|




Ypok 06001IeHNST 1

24
cucTeMaTu3alluy 3HAaHuU
)5 KonTponbhas pabota no teme bubmmoreka [JOK
"®yHkuun" https://m.edsoo.ru/7f43ab84
JInnelinoe ypaBHeHue. Pemienue
26 aBHEHUI, CBOOAIINXCSA K buGnuorex LIOK
YPaBHCHHH, CBOAAIL https://m.cdsoo.ru/7f43bf66
JIMHENHBIM
JInnelinoe ypaBHeHue. Pemienne
27 YpaBHEHUM, CBOSIINXCS K
JIMHENHBIM
KBanpatnoe ypaBuenue. Pemenue
28 aBHEHUI, CBOOAIINXCS K bubnnorexa [IOK
yp ’ U https://m.edsoo.ru/7f43c542
KBaJPaTHBIM
KBanparHoe ypaBHeHue. Pemenue
29 aBI—II)eHI/Iﬁ cny})o SIITUXCS K bubnmorexa OK
P > (RO hitps://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
30 bukBagpaTHble ypaBHEHUS bubmmorexa OK
AP P hitps://m.edsoo.ru/7f43¢3d0
31 bukBagpaTHble ypaBHEHUS bubnmorexa OK
AP yp https://m.edsoo.ru/7f43c¢3d0
IIpuMepsl perieHus ypaBHEHUN
32 TpeTber U YETBEPTOU CTEIEHEN
pa3ioKeHUEM Ha MHOKHUTENU
[Ipumeps! penieHuss ypaBHEHUN
33 TPETbEN U YETBEPTOU CTENEHEN
pa3oKeHUEM Ha MHOKHUTENU
34 Pemenue npoOHO-paliioOHaNbHBIX bubnmoreka [JOK

YpaBHEHUU

https://m.edsoo.ru/7f43c9b6




Pemenue npoOHO-paninoHaIbHBIX

bu6nmmoreka [IOK

35 YpPaBHEHUU https://m.edsoo.ru/7f43c9b6
36 Pemennie TeKCTOBBIX 33124
anredpanyeckuM MEeToA0M
3 Pemrenne TekcTOBBIX 3a1a4
! anredpanvyeckuM METo10M
18 Ypok 0600611eHus u )
CUCTEMAaTU3alluY 3HAHUN
39 KonTponbhas pabota no teme
"VpaBHeHHUs C OJHON nepeMeHHON"
40 VYpaBHeHUE ¢ IBYMS IEPEMEHHBIMHU bubnnorexa [JOK
U ero rpaduk https://m.edsoo.ru/7f43d0b4
A1 VYpaBHeHUE ¢ IBYMS IEPEMEHHBIMU bubnmnorexa [JOK
u ero rpapuk https://m.edsoo.ru/7f43d0b4
Cucrema 1ByX JTUHEHHBIX
42 YPaBHEHUH C ABYMsI [IEPEMEHHBIMU
U e€ pEILIECHHE
Cucrema IByX JIMHEHHBIX
43 YpaBHEHUH ¢ ABYMS [IEPEMEHHBIMU
U €€ pEIICHHE
CucreMa IByX JTMHEHWHBIX
44 YPaBHEHUH C JBYMS IEPEMEHHBIMHU
U €€ pelieHne
Cucrema 1ByX JTUHEHHBIX
45 YPaBHEHUH C ABYMsI [IEPEMEHHBIMU

U €€ peleHne




46

47

48

Pemenue cucrem AByX ypaBHEHUM,

OJIHO M3 KOTOPBIX JIMHEMHOE, a
JIPYroe — BTOPOH CTEIIEHU

Pemenue cucrem AByX ypaBHEHUM,

OJTHO U3 KOTOPBIX JIMHEHHOE, a
Jpyroe — BTOPO CTENECHU

Pemenne cucreM 1ByX ypaBHEHH,

OJTHO U3 KOTOPBIX JMHEHHOE, a
Jpyroe — BTOPOI CTENEHU

bu6nmoreka [IOK
https://m.edsoo.ru/7f43d23a

bu6nmoreka [IOK
https://m.edsoo.ru/7f43d55a

49

Pemenne cucreM 1ByX ypaBHEHH,

OJIHO M3 KOTOPBIX JIMHEMHOE, a
IPYroe — BTOPOH CTEIEHU

50

51

52

I'paduueckas mHTEpIIpETAIIS
CHCTEMBI YPaBHEHUH C IBYMs
MIepEMEHHBIMH

Pemenne TekcTOBBIX 3a1a4
anreOpandeckuM crocoOoM
Ypok 00001eHs 1
CHCTeMaTH3aluy 3HaHUH

53

54

55

KonTponbhas pabota no teme
"CucremMbl ypaBHEHHN"
YucnoBble HEPAaBEHCTBA U MX
CBOMCTBA

YUucnoBbie HEPABEHCTBA U UX
CBOMCTBA

but6mmorekxa [IOK
https://m.edsoo.ru/7f43ad5a

56

JIuHeiiHbie HEPABEHCTBA C OJHOM
MEPEMEHHOMN U UX PEIICHUE

bubnunorexa LIOK
https://m.edsoo.ru/7f43af08




57 JIuHeiiHbIe HEPABEHCTBA C OJHOM bubnmnoreka HOK
IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f43af08
58 JIuneliHble HEpaBEHCTBA C OJJHOMN bubmmoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
CucreMbl TMHEMHBIX HEPABEHCTB C
> OJIHOM IIEPEMEHHOM U UX PELICHUE
60 CurcreMpl TMHEVHBIX HEPABEHCTB C
OJIHOM MepeMEHHOMN U UX pELICHHE
61 CI/ICT?MH JII/IHeﬁHLjX HEPABEHCTB C
OJIHOM NIEPEMEHHOM U UX PELICHHE
2 KBagparHsle HepaBeHCTBA U UX bubnuoreka [IOK
pewenue https://m.edsoo.ru/7f43b098
63 KBanpaTHble HEpaBEHCTBA U UX bubmuorexa [IOK
peuienue https://m.edsoo.ru/7f43b21e
64 KBanpaTHble HEpaBEHCTBA U UX bubmmnoreka HOK
peienue https://m.edsoo.ru/7f43b5a2
65 KBanpaTHble HEpaBeHCTBA U X
pelieHue
66 KBanpaTHble HEpaBEHCTBA U UX
pelieHne
I'padudeckas naTeppeTanus
67 HEpiSCHCTB U CI/ICTSMI:{epaBeHCTB c Bubnmorexa [IOK
https://m.edsoo.ru/7f43b098
JBYMsI IEPEMEHHBIMU
I'padnueckas unTEpIHIpeTaLiys
68 HEPAaBEHCTB U CUCTEM HEPABEHCTB C
IBYMs IEPEMEHHBIMU
69 KontponbHas paboTa mo teme

"HepaBencrna"




TToustue uncioBon

bu6nmmoreka [IOK

70 II0CJIENOBATEILHOCTH https://m.edsoo.ru/7f43e6c6
3ajaHue nocaea0BaTeIbHOCTH
. . bubnuorexa [JOK
71 peKyppeHTHOU hopmysoi u
. https://m.edsoo.ru/7f43ebda
¢dbopMyI0ii n-ro uiaeHa
7 Apubdmerndeckas u bubnunoreka LIOK
reoMeTpuyecKas mporpeccuu https://m.edsoo.ru/7f43ed7e
73 Apudmernueckas u bubnuoreka [IOK
reoMeTpuyecKas IIporpeccun https://m.edsoo.ru/7f43f3b4
@opMyIibl N-To 4jieHa
74 aprupMETHIECKON U bubnnoreka [JOK
reOMETPUYECKON POrpeccuid, https://m.edsoo.ru/7t43f58a
CYMMBI [IEPBBIX N YJICHOB
®opMyIbl N-To 4jieHa
75 apu(pMeTHUECKON 1 bubmmnoreka HOK
F€OMETPUYECKON ITPOrPECCUi, https://m.edsoo.ru/7f43ef2¢c
CYMMBI [IEPBBIX N YJICHOB
@opmyJIbl N-TO YWIeHa
76 apu(pMeTHIeCKOn u bubmmnoreka HOK
F€OMETPUYECKON ITPOrPECCUi, https://m.edsoo.ru/7f43f0c6
CYMMBI [IEPBBIX N YJICHOB
®opmyJIbl N-TO WIeHa
77 apupMeTHIECKON U bubnuoteka [JOK
reOMETPUYECKON IIPOrPECCUN, https://m.edsoo.ru/7f43t72e
CYMMBI [IEPBBIX N YJICHOB
78 ®opMyIbl N-ro wieHa bubmuoreka [JOK

apupMETHIECKON U

https://m.edsoo.ru/7f43f8a0




79

80

81

reOMETPUYECKON POrpeCcCUid,
CYMMBI [IEPBBIX N YJICHOB

N3o0pakeHune 4eHOB
apupMETHIECKON U
FeOMETPUYECKON MpOorpeccuid
TOYKaMH Ha KOOPJIUHATHON
TUIOCKOCTH

N306paxkeHne 4ieHoB
apudmeTnyeckoit u
reOMETPUYECKOUN Mporpeccuii
TOYKaMH Ha KOOPJIUHATHON
IJIOCKOCTH

JInHENHBIH U DKCIOHEHIIMATIbHBIN
poct

82

CHoxHEIe IMPOLCHTHI

bu6mmoreka IIOK
https://m.edsoo.ru/7f43fe0e

83

Ypok 0600611eHs 1
CUCTeMAaTH3alluy 3HAHUU

bubmmoreka IIOK
https://m.edsoo.ru/7f4401a6

84

85

86

KonTponbHas pabota no teme
"UucII0BRIE ITOCIIENOBATEILHOCTH "

[ToBTOpEeHUEe, 06001IeHNE 1
cUcTeMaTH3allus 3HAaHUH. 3aIuCh,
CpaBHEHHE, JICHUCTBUS C
HeﬁCTBHTeHBHBIMH YHCJIaMH,
YuCIoBas npsamas

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTu3anus 3HaHH.
[TpoIIeHThI, OTHOIICHHUS, TIPOTIOPIIUU

bu6nmorexa LIOK
https://m.edsoo.ru/7f440418




[ToBTOpeHue, 0600IIEHNE U

87 CUCTEMaTHU3aIMs 3HAHUM.
Oxpyrienue, npuOImKeHue, OIeHKa
[ToBTOpeHue, 0600IIEHNE U

28 cUCTeMaTHu3alus 3HaHui. Pemenue bubmuorexa [JOK
TEKCTOBBIX 33J1a4 apU(PMETHUECKUM https://m.edsoo.ru/7f443b12
croco6oM
[ToBTOpEeHME, 0000IIEHNE 1

29 cucTeMaTu3aius 3HaHuil. Pemenue bubnuorexa [IOK
TEKCTOBBIX 33J1a4 apU(PMETHUCCKUM https://m.edsoo.ru/7f443cd4
crocooom
[ToBTOpEeHUE, 0600IICHNE 1

90 cucTeMaTu3aius 3HaHuil. Pemenue bubnnorexa [IOK
TEKCTOBBIX 3aJ1au apu(PMETUYECKIM https://m.edsoo.ru/7f443fea
CrocoooM
[ToBTOpenue, 0600IIEHNE U

01 cucTeMaTu3anus 3HaHH. bubmuoreka [IOK
[Ipeobpa3zoBanue anredpandeckux https://m.edsoo.ru/7f4441ca
BBIPaXXEHUH, I0NTyCTUMbIE 3HAUCHUS
[ToBTOpeHue, 0600mEeHNE U

90 cucTeMaTu3anus 3HaHH. bubnuoteka [JOK
[Ipeobpa3zoBanue anredpandeckux https://m.edsoo.ru/7f444364
BBIPAXKEHU, IOMyCTUMbIE 3HAUECHUSI
[ToBTOpenue, 0600mEeHNE U

93 cucTeMaTu3anus 3HaHH. bubnuoteka [JOK
[IpeoOpazoBanme anredpanyecKux https://m.edsoo.ru/7f4446f2
BBIPaXKECHU, IOMyCTUMbIE 3HAUECHUSI

94 [ToBTOpeHme, 0600IIEHNE U bubnunorexa LIOK

cucTeMaTu3als 3HaHUH.

https://m.edsoo.ru/7f444a94




95

96

[IpeobOpazoBanue anredpanyecKux
BBIPKEHUH, TOMMYCTUMbBIC 3HAYCHHS

[ToBTOpEeHME, 0000IIEHNE U
cucrtemaTtusanus 3Hanul. DyHkuumu:
MTOCTPOCHHE, CBOMCTBA U3yUYEHHBIX
byHKIMHA

[ToBTOpEeHME, 0600IICHNE 1
cucTeMaru3anus 3HaHuii. OYHKIUU:
MIOCTPOCHHE, CBOMCTBA U3YyYCHHBIX

byHKIUH

bubnunoreka LIOK
https://m.edsoo.ru/7f444c56

bubnunorexka LIOK
https://m.edsoo.ru/7f444{44

97

[ToBTOpeHME, 0600IICHNE 1
cucremaTtusanus 3Hanuii. OyHKuuu:
MIOCTPOEHUE, CBOMCTBA U3YyUEHHBIX

byHKIUH

bubnunoreka LIOK
https://m.edsoo.ru/7f44516a

98

[ToBTOpenue, 0600IIEHNE U
cucremaTtusanus 3Hanuil. OyHkuuu:
ITIOCTPOEHHE, CBOMCTBA U3yUYEHHBIX

byHKIUH

bu6mmoreka IIOK
https://m.edsoo.ru/7f4452e6

99

[ToBTOpenue, 06o0IIEeHNE U
cHCTEMaTH3aInsI 3HaHUH.
I'paduaeckoe perneHne ypaBHEHHI
U UX CUCTEM

but6mmorekxa [IOK
https://m.edsoo.ru/7f445516

100

[ToBTOpeHue, 0600mEeHNE U
cHCTEMaTH3aInsI 3HAaHUH.
I'paduaeckoe pernenne ypaBHEHHI
1 UX CUCTEM

101

HToroBast KOHTpOJIbHASA paboTa




O0001IeHrEe U cUCTEMaTU3 AU
102 1

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102



IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'[bHOI7[ nporpaMmmsbl OCHOBHOI'O 0611161"0 06pa303afmﬁ

1

1.1

Yucna v BEIUUCICHUS

BBIHOJ'IHSITL, coucTasa YCTHBIC u IIMCBbMCHHBIC HpI/IéMBI,

aqu)MCTHqGCKHe IleICTBHSI C paliMOHaJIbHBIMH YUCJIaMH

1.2

Haxomuth  3HaYeHWs  YUCIOBBIX  BBIPAKEHUH,  MPUMEHSTH
pa3zHooOpa3HbIe CIIOCOOBI U MPUEMBI BHIYUCIICHUS 3HAUEHU N TPOOHBIX

BBIPKEHUH, CoMIepKaX OOBIKHOBEHHBIE U JIECATUYHBIE JPpOoOH

1.3

1.4
1.5

[lepexomuts OT omHOM (oOpMBI 3amucu 4YHWcen K APyrou
(mpeoOpa3oBbIBaTh  JECATHYHYIO ApoOb B  OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECATHUYHYIO IpO0Bb)

CpaBHI/IBaTB " YIIOPpAOOYHUBATH PALITMOHAJIBHBIC YHUCJIA

OKpyrisTh yncia

1.6

BBINOMHATE NPUKHUIKY U OUEHKY PE3YyJbTaTa BBIYHUCICHHUH, OLIEHKY
3HQUEHUW YUCJIOBBIX BBIPAKECHUN. BBINONHATE JOEUCTBUS €O

CTCIICHAMM C HAaTypPaJIbHBIMU IMOKa3aTCIIsIMU

1.7

1.8

2.1

IIpuMeHATh NpU3HAKKA JEIMMOCTH, pa3JIOKECHUE Ha MHOKHUTEIN

HATYpaJIbHBIX YUCCII

Pemate  IpakTUKO-OPUEHTUPOBAHHBIE  3a/ayd, CBA3aHHBIE C
OTHOLIEHHEM  BEIWYMH,  [PONOPLUUOHAIBHOCTBIO  BEJIMYUH,
IIPOLICHTAMH, WHTEPIPETUPOBATh PE3yabTaThl pELIEHUs 3aJad ¢
Y4E€TOM OTPaHUYEHUH, CBSI3AHHBIX CO CBOMCTBAMHU PACCMATPHUBAEMBIX

00BEKTOB
AnreOpanuecKue BhIPAKCHHS

Hcnonp3oBarh anreOpanyeckyrd TEPMHHOJIOTHIO U CHUMBOJHKY,

MNPUMCHATH e B nponecce OCBOCHUsA yqe6H0ro MaTepuaia




22

23

Haxonuth 3HaueHHss OYKBEHHBIX BBIPAXEHUH TMpH 3a/JaHHBIX
3HAYEHMAX [IEPEMEHHBIX

BrimonaaTs Hp606paBOBaHI/IH OECJI0Iro BBIPAXKCHHUA B MHOI'OYICH

MIPUBEICHUEM TI0JIOOHBIX CIIAraeMbIX, PACKPBITHEM CKOOOK

24

BbINONHATE YMHOXKEHUE OJIHOWJICHA HA MHOTOWIEH U MHOTOWJIEHA Ha
MHOTOYJICH, MPUMEHSTh (OPMYIJbl KBajpaTra CyMMBbI U KBajpara

pa3HOCTH

2.5

OC}’H_ICCTBJISITB Pa3JI0KCHUEC MHOIOYWICHOB Ha MHOXUTCIN C
IIOMOIIBIO BBIHECCHUS 3a CKOOKH O6H_ICFO MHOXHUTEJIA, I'PYIIIUPOBKH

cJIaraeMbIX, MPUMEHEHUS (POPMYIT COKpPAIIEHHOTO YMHOXKECHHS

2.6

2.7

3.1

3.2

[TpumensTh NpeoOpa3zoBaHUS MHOTOUJICHOB JJISl PEILIEHUS Pa3IMYHbIX
3aJa4 U3 MaTeMaTUKH, CMEKHBIX [TPEIMETOB, U3 pEalbHON IPAKTUKHU
Hcrnonbs30BaTh CBOMCTBA CTENEHEW C HAaTYpPaJbHBIMU ITOKA3aTEISAMU
JUIs IpeoOpa30BaHus BbIPAXKEHUN

VYpaBHEHUs U HEPABEHCTBA

Pemarp nMHENWHBIE ypaBHEHHsS C OIHOM IEPEMEHHOW, NPUMEHSA
IIpaBUJjIa IEPEX0Aa OT UCXOIHOTO YPABHEHMS K PAaBHOCUIIBHOMY EMY.
ITpoBepsTh, SABIAETCS JIM YUCIIO KOPHEM ypaBHEHUS

[Ipumensitb rpaduueckue METOAbl TMPH PEHICHUH JTHUHEWHBIX

YpPaBHEHUH U UX CUCTEM

33

34

[TonGupate mnpuMepbl Map YHUCET, SBISIOUIMXCA PELICHHEM
JIMHEWHOI0 YPAaBHEHUS C IBYMs [IEPEMEHHBIMU

Ctpouth B KOOPAMHATHOM MIIOCKOCTH rpaUK JIMHEHHOTO ypaBHEHUS
C IByMsl IEPEMEHHBIMU; MOJIb3YACh I'paUKOM, IPUBOAUTH IPUMEPHI

peLIeHUs] ypaBHEHMS

3.5

3.6

4.1

Pemate cucTteMbl JByX JIMHEWHBIX YpPaBHEHMH C  JByMsA
IEPEMEHHBIMH, B TOM UYHUCIIE TpauyecKu

CocraBisTh 1 penaTh JUHEMHOE YPAaBHEHHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHUH IO YCIOBUIO 33aJ1a4M, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3a/1a4! MTOJIy4YEHHBIN pe3yabTaT

Koopnaunats! u rpadpuku. @yHkuun

N300pakaTh Ha KOOPIMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOLIHE
3alaHHBIM KOOpJMHATaM, Jy4d, OTPE3KH, MHTEPBAJbI, 3alUCHIBATh

YHUCJIOBBIC IPOMCIKYTKH HA aﬂl"e6paI/I‘-IeCKOM SA3BIKC




4.2

4.3

Otmeuatrh B KOOp,Z[HHaTHOﬁ IINIIOCKOCTH TOYKHM IIO 3aJaHHBIM

KOOpJuHAaTaM

CrtpouTts rpaduku muHedHbIX GyHKIHi. CTpouTh rpaduk QyHKIUN Yy

= x|

4.4

OnwuceIBaTh ¢ MOMOIIBIO (DYHKIIMI W3BECTHBIE 3aBUCHMOCTH MEXKILY
BEIIMYMHAMU: CKOPOCTb, BpPEMs, DPACCTOSHME, LEHY, KOJIMYECTBO,

CTOMMOCTb, POU3BOAUTEIILHOCTD, BpeMs, 00bEM paboThI

4.5

HaxonuTs 3HaueHue (GyHKIMK MO 3HAYCHUIO €€ apryMeHTa

4.6

8 KJIACC

Kox
NpoBePsSIEMOro
pe3yabTara

1

[Tonumate rpaduyeckuii cnoco® TPEACTABICHUS W aHAJIHM3a
uH(pOpMaINK, W3BJIEKATh M HHTEPIPETHPOBATh HWHGPOPMAIHMIO W3

rpaMKOB pealbHBIX IPOIECCOB U 3aBHCHUMOCTEH

IIpoBepsiemble nmpeAMeTHDbIE Pe3yJIbTAThHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

Yucia U BEIUMCIIEHUS

1.1

1.2

Hcnonp3oBaTh  HaydajgbHblE  NPEICTABICHUA O  MHOXECTBE
JIEUCTBUTEIIBHBIX YHCEIl IJI CPAaBHEHHUS, OKPYIJICHUS U BBIYUCIICHU,
n300paxaTh JEHCTBUTENIbHbIE YHCIIa TOYKaMU Ha KOOpPJIMHATHOU
IpsAMOi

[TpuMeHsATs TOHATHE apUPMETHUYECKOrO KBaJIpaTHOTO KOpPHS,
HaXOJUTh KBaJpaTHbIE KOPHHU, MCIONb3yd IpPU HEOOXOIUMOCTU
KaJIBKYJIATOD, BBIIIOJIHATH npeoOpa3oBaHus BBIPAKECHUH,

COZIepKaIIMX KBaJpaTHbIE KOPHU, UCIIOJIb3Yysl CBOMCTBA KOPHEN

1.3

2.1

Hcnonp3oBarh 3amucu OONBIIMX M MajblX YHCENT C IOMOUIbIO
JIeCATUYHBIX ApoOeil u crenenei yncna 10

AnrebpanuecKue BbIpaXKEHUS

[IpyMeHsITh TOHSATHE CTENEHU C LIEeJbIM TOKa3aTelieM, BBIIOJIHAThH

Hp606pa3OBaHI/I}I BBIpa)KeHHﬁ, COoACpKAIIUX CTCIICHU C 1CJIbIM

IIoKa3aTcjiemM




22

BBIMONHATE  TOXIECTBEHHBIE MPeoOpa3oBaHUs  palMOHAIBHBIX
BBIDQXCHUIM Ha OCHOBE IIpaBWJI JCWCTBUM HAJ MHOTOWIECHAMH U

anreOpanyecKuMH Ipo0sMu

23

PacknanpiBaTh KBagpaTHBINA TPEXUIICH HA MHOKUTEIN

24

3.1

3.2

33

[TpuMeHsTH TpeoOpa3zoBaHusl BRIPAKEHUH I PEHICHUS PAa3THUIHBIX

3aJ1a4 U3 MaTeMaTUKU, CMEKHBIX [IPEIMETOB, U3 pEalbHON MPAKTUKU
VYpaBHEHUS U HEPABEHCTBA

Pemrats HHHeﬁHBIe, KBaJApaTHbIC YpaBHCHHUA W palHdOHAJIbHBIC
YpaBHCHU:A, CBOAAIIUCCA K HUM, CUCTEMbI IBYX ypaBHeHI/If/’I C IBYyMs

NEPEMEHHBIMU

[IpoBOANUTE NPOCTEHIINE WCCIECIOBAHUS YPAaBHEHUHM M CHUCTEM
YpaBHEHHMH, B TOM UHUCIE€ C IPUMEHEHHEM TIpadUUYEeCKUX
IpeJIcTaBIeHUN (yCTaHaBJIUBATh, UMEET JIU YPAaBHEHHE WM CHCTEMA

ypaBHeHI/Iﬁ peumcHus, €CJIiu UMCECT, TO CKOJIbKO, U npoqee)

[lepexonuTs OT cioBecHOW (OPMYIMpPOBKM 3amauum K €&
anreOpanyecKor MOJENU C MOMOIIBIO COCTABIICHHUS YPABHEHHS WJIH
CUCTEMBbl YpaBHEHMH, HHTEPIPETUPOBATH B COOTBETCTBUU C

KOHTEKCTOM 3a]1a4¥ MOJYyYECHHBIN pe3yJIbTaT

34

4.1

4.2

[IpyuMeHsITh CBOMCTBA YHUCIIOBBIX HEPAaBEHCTB JJIi CpPaBHEHUS,
OLICHKH, pPelIaTh JIMHEWHbBIE HEPABEHCTBA C OJJHOW MEPEMEHHOMN U UX
CUCTEMBI, J1aBaTh I'pauUeCKyI0 NIUTIOCTPALIMI0 MHOXKECTBA PEIIEHNUN
HEPABEHCTBA, CUCTEMBI HEPABEHCTB
OyHKIMU
[ToHumMaTh W HCMONB30BaTh (PYHKUMOHAIbHBIE TMOHATHS M S3BIK
(TepMHUHBI, CUMBOJMYECKHE O003HAYEHMsI), OIpPENEISITh 3HAUECHUE
(GYHKLIUU 110 3HAYEHUIO apryMeHTa, ONpeAessTh CBOWCTBA (DYHKIIMU
o e€ rpauky
CrpouTtsb rpauku 31eMeHTapHbIX GYHKINN BUA:

y=k/x

kix




, Y =X?, y = X3, y = |X|, OIUCBIBAaTh CBOICTBA YMCIOBON (DYHKIMHU IO €&
rpaduxy

9 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

1

Yucia U BEIUMCIIEHUA

1.1

1.2

CpaBHI/IBaTB " YIOPAA0YMBaTh PAlMOHAJIBHBIC M HpPpaAlMOHAIBHBIC

qucia

BreinonHsaTs apI/I(bMeTI/ILIeCKI/Ie ﬂeﬁCTBHH C palliOHAJIbHBIMH YUCJIAMU,
Co4cTasd YCTHBIC U NIMCbMCHHBIC HpI/IéMI)I, BBITIOJIHATH BBIYMUCIICHHUS C

HppauOHAJIbHBIMU YK CJIaMU

1.3

HaxonuTe 3HaueHUs CTENEHEW C LENbIMU MOKa3aTeIs MU U KOPHEH,

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

1.4

2.1

OprTJ'ISITL HeﬁCTBHTeHBHLIC qucijia, BBIIIOJIHATD IIPpUKUIKY

pe3ynbTaTa BEIYHACICHUN, OLICHKY YHCIOBBIX BBIPAKECHUMN
YpaBHEHUs U HEPABEHCTBA

Pemate nMHeENHBIE W  KBaJApaTHbIE YpaBHEHMs, YpaBHEHMUS,

CBOJAINIUECA K HUM, HpOCTCfIIJ.IPIC Z[p06HO-paI_II/IOHaJ'ILHLIe YpaBHCHUA

22

2.3

2.4

Pemate cucTemsl IByX JTMHEHHBIX YPAaBHEHHH C JIBYMS IEPEMEHHBIMU
U CUCTEMBI IBYX YPAaBHEHHH, B KOTOPBIX OJHO YPABHEHUE HE SIBIAETCS

JIMHENHBIM

Peniate TEKCTOBBIE 3aaa4u anre6pa1/1quKI/IM CIIOCOOOM ¢ IMOMOIIBIO
COCTaBJICHUA YPAaBHCHUA WM CUCTEMBI JIBYX ypaBHeHI/Iﬁ C IBYM:

MNEPEMCHHBIMU

IIpoBOaUTHE TIPOCTEHIINE WCCIEIOBAHUS YPAaBHEHUHM M CUCTEM
yYpaBHEHHWH, B TOM UHCIE€ C TPUMEHEHHEM TIpadUIEeCKUX
Mpe/ICTaBICHU (HalpuMep, YCTaHABIIMBATh, UMEET JIM YypaBHEHUE

WM CHCTEMA YPaBHEHHH pellIeHus], €ClI UMEET, TO CKOJIBKO)




2.5

2.6

Pemate JMHEHHBIE HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
n300pakaTh pelIeHNne HEPAaBEHCTB Ha YNCIIOBOU MPSIMOM, 3aIIUCHIBATh

PEIICHUE C ITIOMOIIBIO CHMBOJIOB

Pemate cumcTeMBl JITMHEHHBIX HCpaBCHCTB, CUCTEMBLI HEPABCHCTB,
BKJIIOYAOOIME KBaApPaTHOC HEPaBCHCTBO, I/1306pa)KaTb pEIICHUE
CHUCTCMbI HCPABCHCTB HaA YHUCIOBOM HpSIMOfI, 3aIIMCbIBATh PCIICHUC C

IIOMOIIbIO CHUMBOJIOB

2.7

Hcmons3oBaTh HEPABCHCTBA IIPH PCIICHUHU PA3JIMYHBIX 3a1a4

OyHKIMHU

3.1

3.2

PacriosnaBate  QyHKIMHM ~ W3ydyeHHBIX  BHJIOB.  [lokaspIBaTh
CXEMAaTUYECKH PACMHOJOKEHHE Ha KOOPAMHATHOW IUIOCKOCTH
rpadukoB (ynkuuii Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCUMOCTH OT 3Ha4eHU K0d3((PHUIIMEHTOB, OMUCHIBATH CBOWCTBA
byHKUIMMA

[Toka3biBaTh CXEMaTHYECKH PACIONIOKEHHE Ha KOOPIWHATHOU
IUIOCKOCTH TpadukoB GyHKIMN Bua y = VX, y = |X| © ONUCHIBAThH

CBOWCTBA (PYHKIUH

33

Crpouth M u300paXkaTh CXeMaTW4YeCKH Tpa(uKu KBaJApaTHYHBIX
(GyHKIMI, ONKMCHIBaTh CBOMCTBA KBaJpaTHMYHBIX (QYHKIHUM MO HX

rpadukam

3.4

Pacno3naBaTh KBaJpaTU4HYIO0 (QYHKIUIO MO (Gopmyse, MPUBOIUTH
IpUMeEphl KBaJpaTUYHBIX (YHKIMH U3 peanbHOM KHU3HM, (U3MKH,

reoOMEeTpUn

Apudmerndeckasi 1 reoMeTpUUYecKas Iporpeccuu

4.1

4.2

Pacno3naBaTh apu(MeTHUECKyl0 U TE€OMETPUUYECKYIO INPOTrPECCUU
NP pa3HBIX CIIOCO0ax 3aqaHus

BBINONHATE BBIYMCICHUS C UCHONb30BaHUEM (HOpMyT n-TO 4iieHa
apupMeTHUeCKOil U TeOMETPUUECKOI IPOrpeccHii, CyMMbI EPBHIX N

YJICHOB

43

I/I306pa>1<aTL YJICHBI OCICa0BATCIBHOCTHU TOYKaMHU Ha

KOOPJAMHATHOW INTIOCKOCTH




4.4

Pemiate 3aaa4u, CBA3aHHBIC C YMCJIOBBIMHU ITOCJICA0OBATCIbHOCTAMU, B
TOM YHCIC 3aJayu u3 peanLHoﬁ KHU3HHU (C HCIIOJIb30BaHHUEM

KaJbKYJIATOPA, HUGPOBBIX TEXHOJIOTHIN)




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT cOepPKAHUSA
1 Uucna v BBIYUCIECHUS
JlpoOu OOBIKHOBEHHBIE M JECATHUYHBIE, IEPEX0] OT OJHON (OpPMBI 3aMUCH
1.1 npobeit k apyroil. IloHsTHE palMOHANBHOrO 4YMCia, 3allCh, CPAaBHEHUE,
YIOPAOYMBAHHUE PALMOHATIBHBIX YHCEI
. Apudmernueckue AecTBUS C pallMOHATIBHBIMY YMCiIaMu. Pemienue 3a1a4 u3
. peaJIbHOM MPAaKTUKK HA YacTH, Ha IpOOH
13 Crenenp Cc HaTypaJbHBbIM IIOKa3aTeJEM: ONpEJesieHue, mnpeoOpa3zoBaHUE
' BBIpQ)KEHUI Ha OCHOBE ONpPEIEICHNUs, 3aMCh OOIBIINX YHCEl
L4 [IporeHTsl, 3anuch MPOLEHTOB B BUAE ApOOH U IpoOH B BUIE MPOLICHTOB.
' Tpu ocHOBHBIE 331a4 HA IPOLIEHTBI, PEIIEHUE 3a/]a4 U3 peallbHON MPAKTHKH
L [IpuMeHeHHe TPU3HAKOB JEIMMOCTH, pAa3JIO)KEHHE Ha MHOMKUTEIU
' HaTypaJIbHBIX YHCEIl
L6 PeanbHble  3aBucMMoOcTH, B TOM uucie OOpsMas U oOpaTHas
' MIPONIOPLIMOHAIBHOCTH
2 Anrebpanueckue BbIpaXeHUs
51 IlepemenHbIE, YMCIIOBOE 3HAYEHHUE BBIPAXKEHUSI C IEPEMEHHOM. [lomycTiMmbIe
. 3HAYEHUS TIePEMEHHBIX
- [IpencraBneHne 3aBUCUMOCTH MEXJy BeIMYMHAMU B BUAE (OPMYIIHI.
' Brruucnenus mo popmynam
53 [IpeoOpa3oBanne OYKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO pPAaBHbIE
' BBIPAKEHUS
24 CBolicTBa CTENIEHU C HATYPAJIbHBIM [10Ka3aTEIEM
Y OpnowieHbl 1 MHOrouaeHsl. CreneHs MHOrowieHa. CoeHue, BBIYMTaHNUE,
' YMHOKE€HUE MHOTOYJIEHOB
@opMysbl  COKpAIIEHHOTO YMHOXKEHHUS: KBaapaT CyMMBl U KBajapar
2.6 pazHoctu. dopmyna pa3zHOCTH KBaapaToB. Pa3noxkeHne MHOIOWIEHOB Ha
MHOXKHUTEIN




3 VYpaBHeHnus
31 VYpaBHeHHe, KOpPEHb YpaBHEHHs, IpaBHja MPeoOpa3oBaHUs YpaBHEHUS,
' PaBHOCHJIBHOCTb YPaBHEHUN
32 JluHeitHOe ypaBHEHHE C OJIHOW TMEPEMEHHOM, YUCJIO KOpPHEH JMHEUHOTro
. YpaBHEHUS, PEILICHHUE JIMHEHHBIX YPABHEHUI
13 CocraBiieHre ypaBHEHUH 10 yCIOBUIO 3aJaui. Perienre TeKCTOBBIX 3a1a4 ¢
' IIOMOIIBIO YPAaBHEHUN
34 JluneliHoe ypaBHEHHE C IBYMS IIEPEMEHHBIMH U €T0 TpaduK
Cucrema JByX JIMHEHHBIX YpaBHEHUH C JBYMs IepeMeHHbIMU. PeuieHue
3.5 CHCTEM ypaBHEHHH criocoOoM noacTaHoBKH. [Ipumepsl peneHns TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. OyHKIun
4.1 Koopaunara Touky Ha mpsmMoi
47 Hucnossle IpoMeKYTKH. PaccTosiHue MKy ABYMS TOUKaMU KOOPAMHATHOU
' IpsIMON
43 [IpsimoyronbHas cuctema KoopauHat, ocu Ox u Oy. Abcuucca U opJuHaTa
' TOYKH Ha KOOPJAMHATHOM IIOCKOCTH
44 ITpumeps! rpadukoB, 3agaHHbIX GopMmynamu. UteHne rpaukoB pealbHbIX
' 3aBUCUMOCTEN
4.5 [Honstue pynkuuu. I'papuk pynxnuun. CroiictBa GpyHKIMI
4.6 Jluneitnasa pynkuus, e€ rpaduk. I'padux pyHkmm y = [X|
47 I'padnueckoe perieHne JUHEHHBIX YpaBHEHUH U CUCTEM JIMHEWHBIX
' ypaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 UYucna 1 BBIYUCIICHUS
- KBagpatublii kopeHb u3 uncna. [loHsATHE 00 HMPpPaLMOHANIBHOM YHCIIE.
' JlecsiTuunble MPUOIMKEHNS HPPALMOHAIIBHBIX YHCET
CpoiicTBa apudMeTHyecKux KBaJpaTHBIX KOpHEH M UX MPUMEHEHHE K
1.2 peoOpa3oBaHUIO YHUCIIOBBIX BBIPAKEHUN " BBIUYHCIICHUSIM.
JleicTBUTENbHBIE YHCIIA




9 KIIACC

1.3 Crenens ¢ 1enpIM MokasareneM U e€ cBoiictBa. CTaHaapTHas 3aluch 4ucia
2 Anrebpanyeckue BbIpaKECHUs
51 KBagpartuelii  TpEXuieH, pa3jIOKEHUE KBAAPAaTHOIO TPEXWIEHA Ha
' MHOKHUTEIN
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0pandecKkoi 1poou
2.3 CrnoxeHue, BRIYMTaHUE, YMHOXKEHHUE, JCIICHHE allreOpandecKux apooei
24 PannonanbHble BbIpayKE€HUS U X IIpeoOpa3oBaHue
3 VYpaBHEeHMS U HEPABEHCTBA
31 KBangpatHoe ypaBHeHHe, (opMyna KOpHEH KBagpaTHOTO YpaBHEHHS.
' Teopema Buera
3.2 Pewienue ypaBHeHul, CBOASAIIMXCS K JIMHEMHBIM U KBaJAPATHBIM
3.3 [Ipocreiimme qpoOHO-pallMOHAILHBIE YPaBHEHUS
I'paduueckas uHTEpHIpeTalus ypaBHEHUH ¢ ABYMs IEPEMEHHBIMU U CUCTEM
34 JIMHEWHBIX YPAaBHEHUM C IBYMsI IepeMeHHbIMU. [Ipumeps! perieHus cucreM
HEJIMHEHHBIX YPABHEHUH C ABYMs IIEPEMEHHBIMU
3.5 Pemrenune TekcTOBBIX 337124 areOpandeckuM crocooom
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBenctBo ¢ o1HOM TIepeMeHHOM
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
3.9 JIuHelHble HEpaBEHCTBA C OHON NEPEMEHHOMN
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHON
4 OyHKINUU
i1 Ilonartue @ynkuun. OOIacTb oONpeneneHuss M MHOXKECTBO 3HAUYEHU
' ¢ysaxuu. CrocoObl 3aaHus PYHKIMMA
4.2 I'paduk pynkumu. YreHue cBOMCTB GyHKIUH 110 €€ rpaduxy
4.3 [Tpumeps! rpadukoB PYHKINN, OTPAKAIOIINX PeaTbHBIE TPOIIECChHI
44 OYHKIMM, ONUCHIBAIOUINE MpPSAMYI0 U OOpaTHYI NPONOPLHUOHAIbHbIE
' 3aBHCUMOCTH, UX IrpaduKu
4.5 @yHKIUU y =x7, y = x7
4.6 Oyukuuu y = [x, y = |x|
4.7 I'padmueckoe penieHne ypaBHEHUN U CUCTEM ypaBHEHUI




Kon

IIpoBepsieMblii JJIEeMEHT COePKAHUS

1 Hucna u BBIYUCIEHUS
. PanmonanbHple 4YMca, MppalMOHATIBHBIC YHMCIA, KOHEYHBIE M OECKOHEYHbIE
' JECATUYHBIE JPOOU
MHOXECTBO  IEHUCTBUTENBHBIX  YUCEN, JEHCTBUTEIBHBIE YHCIA  Kak
- OCeCKOHEYHBIE JCCATHUYHBIC IpOoOH. B3auMHO OJHO3HAYHOE COOTBETCTBUE
' MEXIy MHOXECTBOM JCHCTBUTEIBHBIX YHCEI WM KOOPAMHATHOM IPSMOM.
CpaBHeHuE 1EHCTBUTENBHBIX YUCEI
1.3 ApudmeTndeckne IeHCTBUS C IEHCTBUTEIILHBIMEI YUCIIAMU
W3mepenus, npuOnmnxkeHus, oueHKu. PazMepbl 00beKTOB OKPYKAOLIEro MUpa,
L4 JUIMTEIBLHOCTh IPOLECCOB B OKpyXkatouiem mupe. lIpubnnxénHoe 3HaueHHe
. BEJIMYMHBI, TOUHOCTh NpuOIKkenus. Okpyrienue uucen. [Ipukuaka u oneHka
pPE3yJIbTaTOB BEIYMCIIEHUI
2 YpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHON IIEPEMEHHON
22 JInnelinoe ypaBHeHue. PemieHne ypaBHeHUH, CBOAAIIMXCA K JIMHEUHBIM
2.3 KBanpartHoe ypaBHeHue. PelieHne ypaBHEeHUH, CBOASIIMXCS K KBAaJPaTHBIM
4 bukBagpatHoe ypaBHeHue. lIpuMepsl pelieHHs ypaBHEHUH TpeTbed W
' YETBEPTOU CTEIIEHEN Pa3JIOKEHUEM HAa MHOKHUTEIN
2.5 Pemenne npoOHO-pallMOHAIbHBIX YPaBHEHUN
2.6 CucreMsl ypaBHEHU
2.7 VYpaBHeHMe ¢ ABYMsI IEPEMEHHBIMU U €ro rpaduk
2.8 Pemenne cucreM qByX JTMHEHWHBIX YPaBHEHUH C JBYMS IEPEMEHHBIMU
"0 Pemenne cucrem AByX ypaBHEHHUH, OJHO M3 KOTOPBIX JMHEWHOE, a Ipyroe —
' BTOPOM CTENEHU
2.10 I'padmueckas MHTEpIpETALIMS CUCTEMBI YPAaBHEHUH C IBYMsI IEpEMEHHBIMU
2.11 Pemenre TekCTOBBIX 337124 anreOpandecKumM CrocoooM
2.12 YuciioBble HEPABEHCTBA U X CBOMCTBA
2.13 Pemenne MMHENHBIX HEPABEHCTB € OJTHOW NTEPEMEHHON
2.14 Pemienue cuctem JIMHEHHBIX HEPABEHCTB C OAHON EPEMEHHOMN
2.15 KBanpaTHble HEpaBEHCTBA




['padmyeckass MHTEpIIpETalMsi HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMS

2.16
HEePEMEHHBIMU

3 OyHKIMU

a1 KBagpatuunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapabomna, koopanHaThbl
' BEPIINHBI TapadoiIbl, 0OCh CAMMETPUH TapadoIIbl

32 I'paduxu Gynxmii y=kx, y=kx+b 1 Ux CBOHCTBa

33 I'paduxu QyHKIMi y=k/X, y = x° 1 UX CBOWCTBA

34 I'paduku GyHKIMi , 1 UX CBOMCTBA
4 YucioBble OCIE0BATEIBHOCTH

il Onpeznenenue u cnocoObl 3aJaHNUs YMCIOBBIX MIOCIEI0BATENbHOCTEN. 3a1aHne
' MOCIICA0BATEIHFHOCTH PEKYPPEHTHOM (hopMyIioi U GopMyIIoi n-To YiIeHa

in Apudmernueckass mnporpeccus. Dopmyabl n-ro 4wieHa apuPMETHYECKON
' IPOTPECCUH, CyMMBI NIEPBBIX 71 YIEHOB

43 ['eomerpuueckass mnporpeccus. PopmMyasl n-ro wieHa TI€OMETPUUYECKON
' IIPOrPECCUU, CYMMBI IIEPBBIX /1 YWIEHOB

a4 N300pakeHre WieHOB apU(PMETHUEeCKOM M TIeoMETpUUYECKOW mporpeccuit
' TOYKaMHU Ha KOOPAMHATHOM IIJIOCKOCTH. JINHENHBIN U SKCIIOHEHIIMAIIBHBIN POCT

4.5 Cno’xHbl€ NMPOLIEHTHI




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOGOBAHUSA K MPEAMETHBIM pe3yJbTaTam
0CBOEHHUS OCHOBHOI 00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'O
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue ornepupoBaTh MOHATUSMHU: MHOMKECTBO, IOAMHOMXECTBO,
omepanuu HajJ MHOXKECTBAMH; YMEHHUE ONEPUPOBATH MOHSATHSIMHU:
rpad, CBSA3HBIN rpad, AepeBO, LUK, TPUMEHATh UX MPH PEHICHUU
3aja4; yYMEHHE WCIONb30BaTh TpaHUuecKoe IpelCTaBlICHHE
MHOJKECTB JUIsI OIMCAHUSl pealibHBIX IPOLIECCOB U SIBICHUH, MpHU

pELICHUH 33J1a4 U3 APYTUX YIeOHBIX TPEIMETOB

YMeHue onepupoBarh NOHATHAMU: ONPEACIICHUE, aKCHOMa, TeopeMa,
JI0OKa3aTeNbCTBO; YMEHHE paclo3HaBaTh WMCTUHHBIE U JIOKHBIC
BBICKA3bIBaHUs, NPUBOJIUTH IPUMEPBI U KOHTPIPUMEPBL, CTPOUTH

BBICKA3bIBAHUA U OTpULAHUSA BBICKQ3bIBaHU M

YMeHue onepupoBaTh MOHATHAMU: HATYPAIBHOE YUCIIO, IPOCTOE U
COCTaBHOE 4YHCJIO, JAEIUMOCTb HAaTypaJIbHBIX YHUCEN, IPU3HAKU
JeTTMMOCTH, IEJI0€ YHCIIO0, MOJY/b YUCIa, OOBIKHOBEHHAs APOOb U
JecATUYHas Apo0b, CTAHJAPTHBIN BUJ YKCIIa, PAMOHAIBHOE YHCIIO,
UppALMOHATIBHOE YMCII0, apu(METHYECKUN KBaJpaTHBIH KOPEHb;
YMEHUE BBINOJIHATH JEHCTBUA C 4YMCIIAMH, CPAaBHUBATH U
YIOPSAIOYMBATh 4YHWCIIA, IPEACTABIATH YHMCIA HAa KOOPIMHATHOM
IPSAMOM, OKPYIVIATH YHUCIA;, YMEHUE JelaTb NPUKHUIKY U OLICHKY

pe3yJibTaTa BEIYUCIEHUN

YMeHue onepupoBaTh MOHITUSIMH: CTENIEHb C LEIbIM MOKA3aTelIeM,
apudMeTHUeCKUil KBaApaTHbIM KOPEHb, MHOTOYJIEH, aJireOpandeckast
Ipo0b, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HAaTypalbHON CTENEHH
Oouibllle €MHMIBI; YMEHHE BBIIIOJIHATH pacuéTsl MO (opmysam,
npeoOpa3oBaHus LENbIX, JPOOHO-PALIMOHANBHBIX BBIPAXKEHUN U
BBIPAXEHUI C KOPHAMM, pa3/I0oKEHNE MHOTOWIEHA Ha MHOXHTEIH, B
TOM YHCJE€ C HUCHOJb30BaHUEM (OPMYN Pa3HOCTH KBaJApaToB H

KBaJApaTa CYMMBbI U Pa3HOCTU




YMeHue oneprupoBaTh MOHATUAMU: YUCIOBOE PAaBEHCTBO, YPABHEHUE
C OJIHOM IEpEeMEHHOW, 4YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE PEIIATh JIMHEHHbIE U KBAIPAaTHbIC YPABHEHUS,
JPpOOHO-pallMOHATIbHBIE YPABHEHUS C OJJHOW NMEPEMEHHOH, CUCTEMBbI
JBYX JIMHEVHBIX YPAaBHCHUH, JMHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-palMOHAIbHbIE HEPABEHCTBA C OJHOM
[IEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a/1a4 U3 IPYTUX IIPEIMETOB
U TPaKTUYECKUX 3aJa4d; YMEHUE HCIIONIb30BaTh KOOPIAMHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTb JJISi M300pakeHUs pereHHM

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUIMU: GYHKIHS, TpapuK QyHKINUU, HYIU
byHKINH, MIPOMEKYTKH 3HaKOMOCTOSIHCTBA, IIPOMEXYTKH
BO3pacTaHus, yObIBaHUS, HauOoiblllee W HAaUMEHbIIEEe 3HAUCHUS
GyHKIUY; yMeHue OTIepUPOBATH TTOHSTUSIMHU: npsimMast
MPOMOPLUOHAIILHOCTD, JINHEHHAs (PYHKINS, KBaapaTuyHas QyHKINS,
oOpaTHasi TMPOMOPIUOHAIBHOCTh, TMapaboia, rumepbosa; yMmeHHe
CTpouTh rpadukud  GYHKIHH, UCHONB30BaTh Tpaduku s
OIpE/eNIEHUs] CBOMCTB IPOLIECCOB U 3aBUCUMOCTEW, AJIsl pelICHUs
3aa4 U3 APYruxX y4yeOHBIX MPEAMETOB U PEAbHON KH3HU; YMEHUE

BbIpaXkaTh (OpPMYJIaMH 3aBUCUMOCTH MEXY BEJIMUUHAMU

YMmenne ONneprupoBaTh IIOHATUAMU: IIOCIICAOBATCIBHOCTD,
apudMeTHueckass M TeOMeTpUyecKas IpPOrpeccud; yMEHHe
MCIIOJIb30BaTh CBOMCTBA MOCIEI0BaTENbHOCTEN, (DOPMYIBI CYMMBI U
o0I1ero wieHa Mpu pelIeHuH 33/1a4, B TOM YUCIE 33Ja4 U3 JPYrux

y4€OHBIX TIPEIMETOB U PEATbHON KU3HU

VYMeHue pemaTh 3aa4d pa3HbIX TUIOB (B TOM YHUCIE Ha MPOLEHTHI,
JOIM U 4YacTH, JBH)KEHUE, paboTy, LIEHYy TOBapOB U CTOMMOCTH
MOKYIIOK U YCIIYT, HaJIOTH, 33J]aud U3 00JaCTH YIpaBJIeHUs JINYHBIMU
U CceMeWHbIMH (UHAHCAMH); YMEHHME COCTaBJSATh BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA M CHCTEMBl 110 YCIOBHUIO 3aJayH,
MCCJIEIOBATh MOJyUEHHOE PEIIEHUE U OLIEHNBATh MPaBIONOA00HOCTh
MIOJIyYEHHBIX PE3YyJIbTaTOB

YMeHue onepupoBaTh NOHATHAMHU: (HUTYpa, TOUKA, OTPE30K, psMas,
1y, JIOMaHasl, yTOJI, MHOTOYT'OJIbHUK, TPEYroJbHUK,

paBHOOEIPEHHBIN U PaBHOCTOPOHHUI TPEYrOJIbHUKH,




NPSMOYTOJIbHBIM TpEyrojbHUK, MeIuaHa, OUCCeKTpuca W BBICOTA
TPEYrojbHUKA,  YETBIPEXYrOJbHMK,  Mapajuiejorpamm,  pomo,
NPSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU (UIypamu;
YMEHME pellaTh 3a/ayd, B TOM YHUCIIE U3 MIOBCETHEBHOM JKM3HM, Ha
HaXO0X/IEHNE F€OMETPUYECKHUX BEJIUYHH C IPUMEHEHUEM U3YyYEHHBIX

CBOWCTB GUryp u (pakToB

10

YMeHue onepupoBaTth TMOHATHUSMHU: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYroJIbHUKOB; MApAILICILHOCTh U MEPICHAUKYISIPHOCTh MPSIMBIX,
YroJI MEXKAYy MPSMBIMH, MEPICHAUKYISIP, HAKIOHHAS, TMPOCKIIHS,
nogobue  Quryp, TOMOOHBIE  TPEYTrOJIbHUKH,  CHMMETPHS
OTHOCHUTEIIFHO TOYKH W TPSMOI; YMEHHE pacro3HaBaTh PaBEHCTBO,
CUMMETpHIO HM  momobue  ¢uryp,  mapauienbHOCTh |

NEPIEHIUKYIISIPHOCTD IIPSAMBIX B OKPYKarOIEM MUpE

11

YMeHue omnepupoBarh MOHATHSAMH: JJIMHA, PACcCTOSIHUE, YToJ
(BemMuMHA yIJla, CUHYC M KOCHHYC yIJIa TPEYroJIbHUKA), IUIOLIa/lb;
YMEHHE OLIEHUBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; yMEHUE NPUMEHATh (OpPMyJbl IMEepUMETpa U IUIOIIAIU
MHOTOYTOJIbHUKOB, JUIMHBI OKPYKHOCTH U TUIONIAAN Kpyra, o0bema
IIPSIMOYTOJIBHOTO MapajuleNIeNUIea; YMEHUE IPUMEHATh TPU3HAKU
paBeHCTBa TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJIbHUKA,
teopemy Iludaropa, TpUroHOMETpUYECKHE COOTHOLICHUS IS

BBIYMCIICHUS JUIMH, PACCTOSHUM, IIJIOIIA N

12

YMenue wu3o0pakaTh IUIOCKME (UTYpBl M UX KOMOUHAIWH,
IPOCTPAHCTBEHHbIE (DUTYPBI OT PYKH, C IOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB M DJIEKTPOHHBIX CpPEACTB II0 TEKCTOBOMY WIIU

CHUMBOJIbBHOMY OITMCAHUIO

13

14

YMmenune ONepupoBaTh TMOHATUAMH: MPAMOYroJibHad CHCTCMaA
KOOpAWHAT, KOOpAWHATBI TOYKH, BCKTOp, CYMMa BCKTOPOB,
MMPOU3BCACHUEC BCKTOpa HaA 4YHCIO, CKAIAPHOC TMIPOU3IBECACHUC
BCKTOPOB;, YMCHUC HCIIOJIB30BaThb BCKTOPbBI W KOOPJAWHATBHI JJId
MNpEaACTaBIICHUA JAaHHBIX W PCHICHUA 3aad, B TOM YHCJIC U3 APYTHUX

y‘-Ie6HLIX NpeaAMETOB U peam,Hoﬁ JKHN3HHU

YMenue ONCpUpOBaTh TMOHATUAMU: CTOJIOMKOBBIE U KpPYTOBBIC

quarpamMMmbl, TaONMIbI, CpeaHee apupMeTHUecKoe, MeuaHa,




15

16

HauOoJbIlIee U HaWMEHBIIIEe 3HAUYCHHUS, pa3Max YHCIOBOIO Habopa;
YMEHUE W3BJICKAaTh, HMHTEPIPETHPOBATh M  IMPEOOPA30OBBIBATH
uH(pOpMaIMIO, TPEICTABICHHYI0 B TaOIMIIAX W Ha auarpammax,
OTPaKAIONIYIO0 CBOHCTBA M XapaKTEPUCTHUKU PEATbHBIX MPOIECCOB U
SBIICHUH; YMEHHE pacrno3HaBaTh HW3MCHYMBBIC BEIMYMHBI B

OKpYXaroIieM MUpe

YMeHue onepupoBaTh MOHATHAMU: CIYYaWHBIA OMBIT (CIydalHBIN
OKCIEPUMEHT), DJIEMEHTApHOE COOBITHE (DJIEMEHTApHBIA HCXO[)
CIIy4aifHOTO OIBITa, CIy4ailHOE COOBITHE, BEPOSTHOCTb COOBITHS;
yYMEHHE HaXOJUTh BEPOSTHOCTU CIIyYalHBIX COOBITUH B OINBITaX C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pellaTh
3aJjaud METOJOM OPraHM30BAaHHOIO Iepedopa U ¢ HCIOJIb30BAHUEM
MpaBUJia YMHOXXEHHUS; YMEHHE OIEHUBATh BEPOSITHOCTH pPeallbHbIX
COOBITUI U SIBJIEHUH, IOHUMATh POJIb IPAKTUUECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKPYXKAIOIIEM MHpPE U B >KU3HU;
3HaKOMCTBO C TIOHSTHEM HE3aBHCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCET U €ETO POJIBIO B MAaCCOBLIX SBJICHHUAX

YMeHue BbIOMpaTh MOAXOASIINN W3YYEHHBIM METOJ A pelleHus
3a/1auu, IPUBOJUTH MIPUMEPHI MATEMAaTUUECKUX 3aKOHOMEPHOCTEHN B
MIPUPOJIE W KU3HH, PACTIO3HABATH MPOSBICHUE 3aKOHOB MaTEMAaTHKH
B HCKYCCTBE, OIMCHIBATH OT/EJIbHBIE BBIJAIOIINECS PE3YJIbTATHI,
MOJTy4YEHHBIE B XOJI€ Pa3BUTHsI MAaTEMaTUKU KaK HAyKH, MPUBOJUTH
MpUMEpbl  MaTEeMaTHYECKUX  OTKPBITMM W WX  aBTOPOB B

OT€YECTBEHHOW U BCEMUPHOU UCTOPUHU




HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA OI'D
HO MATEMATHUKE

Kon IIpoBepsiemMblii 31eMeHT COAepPKAHUSA

1 Yucna v BBIYUCIICHUS

1.1 HarypanbHble u nienble yncia. [Ipu3Haky AeIMMOCTH LEIbIX YHCEell

. OOBIKHOBEHHbIE M JECATUYHBIE  JpOOM, TPOLEHTHI, OECKOHEYHBIE
' MEPHOINIECKHIE TPOOH

13 Panmonaneupie uncia. Apudmernyeckue omnepanuud ¢ paloHaJIbHBIMU
. qucIaMu

» JeiictButenpupie yncina. ApudMeTHUYEeCKHe ONepaluu C IeHCTBUTEIbHBIMU
. YUCIAMHU

s [TpuOnkEHHBIE BBHIYMCICHUS, MpaBUIa OKPYIJIEHUS, MPUKHUIKA U OLIEHKa
. pe3ynbTaTa BEIUUCICHUN
2 Anrebpanyeckue BhIpaXeHUs

2.1 bykBeHHbIE BbIpa)K€HUS (BBIPAXKEHUS C IEPEMEHHBIMHU )

59 Crenenb ¢ nenbiM nokasaresieM. CTeneHb C palMOHAJIbHBIM I[OKAa3aTEJIEM.
. CBoiicTBa CTENEHU

2.3 MHorouseHsl

24 Anre6panueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb  HaTypalpHOM  cremeHu.  JleficTBus ¢
' apu(pMeTHUECKUMU KOPHSIMH HaTypalbHON CTEIEHH
3 VYpaBHEHHUsI U HEPABEHCTBA

- Llensie u apoOHO-panMoHaNbHBIE ypaBHEHHs. CHCTEMBI UM COBOKYIHOCTHU
. ypaBHEHUU

1n Llenbie u npoOHO-panOHaIbHBIE HepaBeHCTBA. CHUCTEMBI M COBOKYIHOCTH
' HEPABEHCTB

3.3 Pemenne TekcTOBBIX 3a7a4
4 YucnoBbIe TOCIEA0BATEILHOCTH

4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEI0BATENLHOCTEH




Apudmernueckass M TreoMeTrpuueckas mporpeccun. dDopmyna CIOXHBIX

4.2
IPOLIEHTOB
5 OyHKIMU
OyHKIUsA, crnocodbl 3amanus  GyHKuMH. ['paduk  GyHknuu. OO6nacTh
oTpenieNIeHus: U MHOXeCTBO 3HaueHul ¢pynkunu. Hymu pynkun. [IpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUIMU. MakCUMyMBbl U
MUHMMYMb! QyHKuMU. HaunOosbliee m HauMeHbllee 3HaYeHUE (QYHKLIHMU Ha
IIPOMEKYTKE
6 KoopanHaTsl Ha IpsAMOM U TIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBBI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomeTpus
7.1 ['eomerpuueckue GUTypsl 1 UX CBOICTBA
7.2 TpeyroabHUK
1.3 MHOroyronbHuKH
7.4 OKpy’>KHOCTb U KpyT
7.5 M3mepeHue reoMeTpu4ecKix BEIMYUH
7.6 BekTops! Ha TocKOCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BeposTHOCTB
8.3 Komb6unaropuxka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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