PABOYASA ITPOT'PAMMA

yueOHOro npeamera «AJredopa»
JUIs1 oOyJarommxcs /-9 KJ1accoB



COJAEP/KAHUE OBYYEHUA
7 KIIACC

Yucsa v BbIYUCICHUS

JpoOu OOBIKHOBEHHBIE U JACCATUYHBIC, TIEPEXO01 OT OJHON (OPMBI 3aIMCH APOOEH K IPYrou.
IloHsAiTHE palMOHAIBHOIO YHUCIA, 3alMCh, CPAaBHEHME, YIOPSAAOYMBAHUE PALUOHAIBHBIX YHCEI.
Apudmernueckue NEHCTBUS ¢ pallOHAIbHBIMU YnciaamMu. PemieHue 3aiay U3 peaabHOU MPaKTUKU
Ha YacTH, Ha JPOOH.

Crenenb ¢ HaTypaJbHBIM I[IOKa3zaTejeM: OIpeleieHHe, MpeoOpa3oBaHUE BBIPAKEHHM Ha
OCHOBE ONpEACTCHHS, 3alMUCh OONbIIMX uncell. IIpomeHTsl, 3amuch MPOLEHTOB B BUAE ApoOU U
IpoOu B BHJIE MPOLEHTOB. Tpu OCHOBHBIE 33aJladyll HAa MPOLEHTHI, pPEIIeHHEe 3a/ay U3 peanlbHON
IPAKTUKU.

[IpuMeHeHre MPU3HAKOB JAEIMMOCTH, PA3JI0KEHNE HA MHOXKHUTENIN HaTypaJbHbIX YUCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 00paTHas MPONOPLHUOHATIBHOCTH.

Anredpanyeckue BbIPaKeHUs

IlepeMeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKECHUS C IEPEMEHHOM. JlOmycTMMbIe 3HAYECHUS
nepeMmeHHbIX. [IpencraBieHre 3aBUCHMOCTH MEXIy BelIWYHMHAMH B Buae (Gopmyinbl. Berauciaenus
no ¢opmynam. [IpeoOpazoBanne OYKBEHHBIX BBIPDOKEHHM, TOXXKIECTBEHHO PAaBHBIC BBIPAKCHHS,
mpaBuiia IpeoOpa3oBaHusi CyMM W TIPOU3BENECHUM, MpaBuiIa PACKPBITUS CKOOOK U MpPUBEICHUS
MOJOOHBIX CITaraeMbIX.

CBoiiCcTBa CTENEHU C HATYPaJIbHBIM I10KA3aTEIEM.

OpHowienbl U MHOrowieHsl. CreneHb MHoroujeHa. ClloKeHHME, BbIUMTAHUE, YMHOKEHHE
MHOrowieHoB. Dopmylibl COKpamEHHOTO YMHOXKEHHUS: KBaJpaT CyYMMbI U KBaApaT Pa3HOCTHU.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOXHUTEIIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHE, KOpPEHb ypaBHEHUS, MpaBuia IMPeoOpa3OBaHUs ypPaBHEHUS, PAaBHOCHIBHOCTb
YpPaBHEHUU.

JInHeliHOE ypaBHEHHE C OJJHOM NEPEMEHHON, YUCIIO KOPHEN JIMHENHOTO YPAaBHEHMS, pELLICHUE
JUHENHBbIX ypaBHEeHUN. COCTaBIEHUE YPAaBHEHUN IO YCIOBUIO 3a7aul. PellleHrne TeKCTOBBIX 3a/1a4 C
MMOMOUIIBIO YPABHEHU.

JluneliHoe ypaBHEHHE C JByMs INepeMeHHbIMH U ero rpadguk. Cucrema ABYX JMHEHHBIX
ypaBHEHUW C JBYMS TIEpEMEHHBIMHU. PerieHue CUCTeM ypaBHEHHI CIOCOOOM TOJICTAaHOBKH.
[TprMmeps! pelieHns: TEKCTOBBIX 3a7jad ¢ IIOMOILBIO CUCTEM ypaBHEHUI.

DOyHKIUHA

Koopaunara Touku Ha npsiMoii. YucnoBble MPOMEKYTKHU. PaccTosiHue Mexxay IByMsl TOUKaMu
KOOPJIMHATHOU IIPSIMOM.

[TpsmoyronbHas cuctema koopauHar, ocu OX m Oy. Abcuucca M opAMHaTa TOYKM Ha
KOOpAMHATHOM IulocKkocTH. [lpumepbl rpadukoB, 3agaHHBIX ¢QopMmynamu. YUteHue rpagukoB
peanbHbIX 3aBUcuMocTel. [lonsatre Qpynkuun. I'padpuk Gynkmuu. CpoiictBa ¢pyHkuui. JluHeiHas
¢byukuus, e€ rpapuk. ['padpuk ¢pynkuuu y = |x|. ['paduueckoe penienre JUHEHHBIX ypaBHEHUN U
CHCTEM JIMHENHBIX YPaBHEHHUM.

8 KIIACC

Yucsa v BbIYUCICHUSA

KBagpatueiii kopeHb u3 uucina. [lonstue o0 wuppanuoHadbHOM uHcie. JlecsTudHbIe
npuOJIMKEHUsT UppPAlMOHATBHBIX yncen. CBoHcTBa apu(METHUECKUX KBaJPATHBIX KOPHEH M HMX
IPUMEHEHHE K TPeoOpa30BaHUIO YUCIIOBBIX BbIPAXKEHUH U BhIUMCICHUSIM. [lefiCTBUTEIbHBIE YHCTIA.

Crenens ¢ 1enbIM N0Ka3aTeaeM U e€ cBoiicTBa. CTaHaapTHas 3alnch YHCIa.

AuiredpanyecKkue BbIpasKeHUs1

KBazpaTHblil TpEXUIIEH, pa30KEHUE KBAAPATHOIO TPEXWIEHA HA MHOXKHUTEIIH.

Anrebpanueckass Jpo6s. OcHOBHOe CBOMCTBO anreOpamdeckoir napobu. CroxeHue,
BBIUYUTAHUE, YMHOXEHHE, JAeJeHHe anreOpanyeckux IpoOeil. PannoHanbHBIE BBIpOKEHHS M HUX
npeobpazoBaHue.

YpaBHeHUsS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEW KBaapaTHOTO ypaBHEeHHs. Teopema Buera.
Pemienne ypaBHEHMi, CBOIMIIMXCS K JIMHEHHBIM M KBajpaTHbIM. [Ipocteiimme apoOHO-
palMOHAIbHBIE YPABHEHUSI.



['paduueckass mHTEpHpeTanus YpaBHEHUH C JBYMs INEPEMEHHBIMH WM CHUCTEM JIMHEHHBIX
ypaBHEHUH C IByMs MepeMeHHbIMU. [[pruMepsl penieHrst CUCTEM HEJIMHEWHBIX YPABHEHHI C IBYMsI
NIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a7a4 anreOpandecKuM CIiocoOOM.

YucnoBble HEpaBeHCTBA M HX CBoWCTBA. HepaBeHCTBO ¢ OAHOM NEPEMEHHOM.
PaBHOCHIIBHOCTDh HEpaBeHCTB. JIMHEHHbIE HEPABEHCTBA C OJHOM nepeMeHHON. CHUCTeMBbl JTMHEUHBIX
HEPaBEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUHA

[Tonstue ¢ynxmuu. OOnacTy onpeneNeHUss U MHOKECTBO 3HaueHUH ¢(yHkimu. CrnocoOsl
3a1aHusl PyHKITUH.

I'padux ¢pynkuuu. Urenue cBoiictB ¢pynkumu no e€ rpaduky. [Ipumepst rpadukoB QpyHKIHHA,
OTPAXKAIOIIUX PEAIbHBIE TIPOLIECCHI.

@YHKINY, ONUCHIBAIOIIME MNPSIMYIO M OOpaTHYIO IPOINOPLUOHAIBHBIE 3aBUCUMOCTH, HUX
rpabuku. Oyukmun y = x2, y = x3, y = Vx, y=|x|. ['padudeckoe pericnne ypaBHEHHH H CHCTEM
YpaBHEHUM.

9 KJIACC

Yuciia ¥ BbIYHMCICHUSA

PanmonaneHbple 4yuciia, UppalMOHAIBHBIE YWCIAa, KOHEYHbIE U OECKOHEUHBbIE ECATUYHbBIC
npodu. MHOXECTBO JCWCTBUTENBHBIX YHCEN, JCHCTBUTENBHBIE YHCIIA KaK OECKOHEYHBIC
JecsTHUHbIe ApoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE MEXKAY MHOXKECTBOM JEHCTBUTEIBHBIX
4yyuceln U KOOPAMHATHOU MPSMOM.

CpaBHeHHUE [€HCTBUTENbHBIX YHCEN, apuMeThyecKkue JEHCTBUS C ACHCTBUTEIbHBIMU
YHUCJIAMHU.

Pa3meprl 00bEKTOB OKPYXKAIOIIETO MUPA, JUIUTEILHOCTD MIPOIIECCOB B OKPYXKAIOIIEM MHPE.

[TpuOnmk€HHOE 3HAUYEHHWE BEIMYMHBI, TOYHOCTb MNpUOMMKEHHUsS. OKpYIJIeHHE YHUCEll.
[Ipuknaka v OLEHKa pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHusI U HepaBEeHCTBA

Jluneiinoe ypaBHeHue. Penienne ypaBHEeHUH, CBOASAIIMXCS K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. Pemienue ypaBHEHUM, CBOISAIIMXCS K KBaJpaTHBIM. bukBaapatHoe
ypaBHeHue. IIpuMmepsl penieHus ypaBHEHUM TPETbEH U YETBEPTOM CTENECHEH DPA3jOKEHHEM Ha
MHOKUTEH.

Pemenne apoOHO-pallMOHANbHBIX YpaBHEHHH. PeleHne TeKCTOBBIX 3a/1a4 aiaredpanyecKum
METOJIOM.

VYpaBHeHUe ¢ JByMs IepeMeHHbIMH U ero rpaduk. PemieHue cucrteM JOBYX JMHEHHBIX
yYpaBHEHUH € JByMS IepeMeHHbIMU. PelieHue cucreM [BYX YpaBHEHHIl, OJHO M3 KOTOPBIX
JUHEWHoe, a Jpyroe — BTOpoM creneHH. I'paduyeckas uHTepHpeTalnus CUCTEMbl YpaBHEHUH ¢
JBYMsI IEpEMEHHBIMHU.

Permenue TeKCTOBBIX 3ajjau anreOpanyeckuM CriocoOoM.

YucnoBsle HEPABEHCTBA U X CBOMCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOM IEpEeMEHHON. PeleHue cucrem JIMHEWHBIX
HEpaBeHCTB C OjAHOM mnepemeHHOW. KBaapaTHbie HepaBeHcTBa. ['paduueckas uHTEpHperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS [IEPEMEHHBIMH.

DOyHKIUHA

KBanpatnunas ¢ynkuus, e€ rpaduk u cBoictBa. [lapaGona, KOOpAWUHATHI BEPIIMHBI
napaboJIbl, 0Ch CAMMETPHUH TTapadoITbL.

I'paduku pyskmmit: y =kx, y =kx + b, y =k/x, y=x3, y=Vx, y = |x| , 1 uX cBO}icTBa.

YucsioBble NOC/I€10BATEILHOCTH H IPOrpeccuu

[ToHsiTHE YMCIIOBOM NOCIENOBATEIBHOCTH. 3aJaHME IIOCIEI0BATEIBHOCTH PEKYPPEHTHON
dbopmyroit u popMyIioi N-To wiieHa.

Apudmerndeckas u reomerpuueckas nporpeccur. Popmyssl N-ro wieHa apupMeTUIecKon 1
F€OMETPUYECKON MTPOTPECCUM, CyMMBI ITEPBBIX N WICHOB.

N300pakeHre wiIeHOB apU(pMETHYECKOH U TEeOMETPUYECKOW MpOorpeccuié TOYKaMH Ha
KOOPJAMHATHOM IIOCKOCTH. JIMHEHHBIN U SKCOHEHIUAJIbHBIN poCT. CII0KHBIE TPOIEHTHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INTPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaTbl OCBOCHHMS IpOrpamMMbl  y4yeOHOro kypca «Amnredpa»
XapaKTEepU3YIOTCSL:

1) narpuoTnyeckoe BOCIIUTAHUE:

IIPOSIBIIEHUEM UHTEpEca K MPOIIJIOMY M HACTOSALIEMY POCCUHCKON MaTEMaTHKH, LIEHHOCTHBIM
OTHOILEHHEM K JIOCTHKEHHUAM POCCUHCKHUX MAaTEeMaTHUKOB U POCCUHCKOM MaTeMaTHYECKOM LIKOJIBI,
K UCTIOJIb30BAaHUIO 3TUX JOCTIKEHUH B IPYTrUX HayKax U MPUKIAJHBIX cdepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEH TpaXKJIaHWHA M pealu3aldil ero Impas,
IPEJCTAaBICHUEM O MAaTEMAaTUUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYD, SIBICHUH,
IpoIeyp TPaKAAHCKOTO O0IIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKIICHUIO
9THUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JAOCTHKEHUH HayKH, OCO3HAaHHEM
BaXHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JEATEIILHOCTH YUYEHOTO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YaCTHE B PELICHUM MPAKTUYECKUX 3a7ad MaTeMaTH4eCKOU
HalpaBJIEHHOCTH, OCO3HAHMEM BaXHOCTH MaTeMaTHYeCKOro oOpa3oBaHMs Ha NMPOTSIKEHUU BCEH
KU3HHU JJIS1 YCHEIHOW NMPO(eCcCHOHAIBHONW JEATETbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHH,
OCO3HaHHBIM BBHIOOPOM M MOCTPOCHUEM MHIUBUAYAJIbHON TPACKTOPUU 00pa30BAHUS M KU3HEHHBIX
IUTAaHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMOLMOHAIBHOMY M ACTETHMYECKOMY BOCIPHUATHIO MaTeMaTHYECKHX
00BEKTOB, 3a]ay, PelCHUH, pacCyKIeHUH, YMEHUIO BUIETh MaTEeMaTHUYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHMSA

OpUEHTAaIlel B JEATEJIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4yHbIX IpeICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHs 4YeJIOBEKa, NPUPOABI M OOILIeCTBa, MOHUMaHHEM
MaTeMaTUYeCKON HayKu Kak c@epbl 4YelOBEYECKOW JAESITEeIbHOCTH, O3TamoB €€ pa3BUTHUS U
3HAaYMMOCTH JUI PAa3BUTUS LMBHIM3AIMM, OBJIAJEHUEM S3BIKOM MAaTEMAaTUKH M MaTeMaTHYeCKOU
KyJIbTYpOH Kak CpEJICTBOM IIO3HAaHUS MHpa, OBJIAJCHUEM MPOCTEHIIMMH  HaBbIKAMU
MCCIIEI0BATEIBCKOM 1EATENbHOCTH;

6) ¢pusuyeckoe Bocnutanue, GopMHpPOBaAHHMeE KYJbTYPbI 310POBbSl M IMOLMOHAJIBLHOIO
Os1aromostyqust:

TOTOBHOCTHIO MPHUMEHATh MaTeMaTHUECKUE 3HAHUS B MHTEPECaX CBOETO 3/I0POBbsS, BEACHUS
310pOBOTO 00pa3a >XU3HHU (340pOBOE MHUTAaHUE, COATAHCHUPOBAHHBIM PEXHUM 3aHATHH M OTIbIXA,
perymnsipHasi gu3nyeckass aKTHMBHOCTBH), C()OPMHUPOBAHHOCTHbIO HaBbIKa pe(JIeKCUH, MpU3HAHHEM
CBOETO IpaBa Ha OIIMOKY M TaKOTO K€ MpaBa Jpyroro 4eioBeka;

7) IKOJI0rMYecKoe BOCIIUTAHUE:

OpHEHTallMell Ha NMPUMEHEHHE MaTeMaTHYeCKUX 3HAHUU s pelieHus 3ahad B 00JIacTH
COXPaHHOCTH OKpY’Kalollel Cpeapl, IJIaHUPOBaHHUS TOCTYIIKOB M OIEHKH HX BO3MOMKHBIX
MOCJEACTBUM Il OKpYXaromleil cpeapl, OCO3HAHHWEM TII00ATbHOTO XapakTepa 3KOJIOIMYECKHX
npo0JieM U myTel X pelieHus;

8) ajanTanus K M3MEHAOIUMCS YCIOBUIM COLMATBHOM M PUPOIHOIi cpeabl:

TOTOBHOCTBIO K JIEWCTBHUSAM B YCIIOBUSIX HEOIPEIEIEHHOCTH, IMOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 NMPaKTHUECKYIO JEATeIbHOCTh, B TOM YHCIE YMEHHE YUYHUTBHCS y JIPYTHUX
Jrofiel, mpuodpeTaTb B COBMECTHOW NEATEIbHOCTH HOBBIE 3HAHMS, HAaBBIKM M KOMIIETEHIIMH W3
OTIBITA JAPYTHX;

HEO0OXOUMOCThIO B (POPMHUPOBAHUU HOBBIX 3HAHWM, B TOM 4yHcie (HOpMyIHpOBaTh HAEH,
MOHATHUS, THUMOTE3bl 00 OOBEKTAaX M SBJICHUSAX, B TOM YHCIIE PaHEE HEU3BECTHBIX, OCO3HABaTh
ne(QUIUTEI COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE Pa3BUTHE;



CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYALMIO, BOCIIPUHUMATh CTPECCOBYIO CHTYAIIHIO
KaK BbI30B, TpeOYyIOIMIl KOHTpMEp, KOPPEKTHPOBATH IPUHUMAEMble pEIICHUs M JelcTBu,
(bopMyIHpOBaThH M OLICHUBATH PUCKHU M MTOCIEACTBUS, (OPMUPOBATH OIBIT.
METAINIPEIMETHBIE PE3YJIbTATBI
ITo3HaBaTebHBIC YHHBePCcAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBble JJornueckue aeiicTBu:
BBISBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC IMPHU3HAKH MaTEMAaTUYECKUX OOBEKTOB, MOHSITHUH,
OTHOIIEHUA MEXAYy TMOHATHAMHU, (OPMYTUpPOBATh ONPENEICHUSI TOHITHH, YCTaHABIHWBATh
CYLIECTBEHHBIN IMpPHU3HAK KIacCU(UKALMK, OCHOBAHUS Ui OOOOLICHHUsS M CPaBHEHMsI, KPUTEPUU
IIPOBOAMMOIO aHAJIN3A;
BOCIIPUHUMATh, (opMynupoBaTb U  HpeoOpa3oBbIBaTh  CYKICHUSA:  yTBEPAUTEIbHbIE U
OTpHLIATENIbHBIE, €IMHIUYHBIE, YACTHBIE U 00IUE, YCIOBHBIC,
BBISBIISITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTHUBOpEUMs B (paKkTax, JaHHBIX,
HAOJIIOAECHUAX U YTBEPXKICHMAX, MpengaraTb KPUTEpUU JJs BBIABICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;
JieNIaTh  BBIBOJABI C  HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEOYKTHBHBIX U HWHIYKTHBHBIX
YMO3aKJIIO4YEHNUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;
pa30uparh JOKa3aTEIbCTBA MATEMATUUECKUX YTBEPKIEHUH (TIPSMBIE U OT IPOTUBHOTO), IPOBOAUTH
CaMOCTOSITEJIbHO ~ HECJIOKHBIE  JIOKa3aTeJbCTBA  MaTeMaTHMYeCcKUX  (aKToOB, BBICTpAauBaTh
apryMeHTaluI0, TMPUBOJUTH IPUMEPHl M  KOHTPIPHUMEpPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyXaeHus;
BbIOMpATh croco0 pemieHuss y4eOHOM 3agaun (CpaBHHMBAaTh HECKOJBKO BapUaHTOB pELICHUS,
BbIOMpATh HanOoJIee NOAXOAAIIMM C Y4ETOM CaMOCTOSATENBHO BbIIETICHHBIX KPUTEPUEB).
Ba3oBble uccienoBarejbckme 1eiCTBUSA:
UCMOJIb30BaTh BONPOCHl KaK HCCIENOBATEIbCKUI MHCTPYMEHT IO3HaHUS, (OPMYJIHNPOBATh
BOIIPOCHI, (pUKCHUpYIOLIME NMPOTUBOpEUre, NpoOIeMy, CaMOCTOSTEIbHO YCTaHABIUBAThE HCKOMOE U
na"Hoe, (HOPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO IMO3UIHIO, MHEHHE;
IPOBOJUTH 0 CAMOCTOSITENIbHO COCTaBJICHHOMY IUIAHY HECIOXXHBIM SKCIIEPUMEHT, HeOOJbIIoe
UCCIICIOBAaHME TI0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTH4YecKoro oOO0beKTa, 3aBHCHMOCTEH
00BEKTOB MEX]y COOO0M;
CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh OOOOIIEHUSI W BBIBOJBI IO pe3ysbTaTaM MPOBEIEHHOTO
HaOJIIO/IEHUs, UCCIIEIOBaHMs, OLIEHUBATh JOCTOBEPHOCTH IOJYYEHHBIX PE3YJbTAaTOB, BHIBOJOB U
0000I1IEeHHI;
IIPOTHO3MPOBATh BO3MOJKHOE DPAa3BUTHE NPOIECCA, a TAKXKE BBIABUTATh MPEAINOJIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCJIOBHSIX.
Pabora ¢ nnopmanmeii:
BBISIBJISITH HEJJOCTaTOYHOCTh U M30BITOYHOCTh MH(POPMAIUH, JaHHBIX, HEOOXOJUMBIX ISl PELICHUS
3a/1a4i;
BBIOMpATh, aHAJTU3UPOBATh, CUCTEMAaTU3UPOBATh M MHTEPIPETUPOBATH MHGOPMALUIO PA3THMUHBIX
BUJIOB U (pOPM IPECTaBICHHUS;
BbIOMpaTh (hopMy mpencTaBieHus WHGOPMALMU U WUIIOCTPUPOBATH pellaeMble 3a/ladl CXeMaMHu,
JrarpaMMamMu, HHOU rpaduKoi U UX KOMOMHAITUSIMU;
OLICHMBATh HAAEKHOCTH MHGOPMAIMM MO KPUTEPHSIM, NPEAJIOKEHHBIM  YUUTENIEM MU
c(OpMYITHPOBAHHBIM CAMOCTOSTENBHO.
KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:
BOCIIPUHUMATh U (POPMYJIMPOBATH CYXJIEHUS B COOTBETCTBUH C YCIOBHAMHU M IENSAMU OOLICHUS,
SCHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCbMEHHBIX TEKCTaxX, JaBaTh
MOSICHEHHUSI 110 XO/1y PEIeHUs 3a/1a4l, KOMMEHTHPOBATh MOJyUE€HHBINH pe3ybTaT;
B X0/ie 00CYX/JIEHHs 3a/laBaTh BOIPOCHI 110 CYIIECTBY 00CYKJIAaeMOM TeMbl, IPOOIEeMbI, peraeMoi
3aJa4uM, BBICKA3bIBATh HJIEW, HAIIEJICHHbIE HA IMOMCK PEIICHHUS, CONOCTaBJISATh CBOM CYXICHHS C
CYXJEHUSIMH JIPYTHX YYaCTHUKOB JManora, oOHapy>XuBaTh pa3jMyhe U CXOJCTBO MO3MLUH, B
KOPPEKTHOH (popme hopMynHpOBaTh pa3HOIIACUS, CBOU BO3PAXKEHUS;



NPEICTaBISITh  PE3yAbTaThl  PEIICHUs  3aJadd, OKCIIEPHUMEHTa, HCCICIOBaHUS, IPOCKTa,
CaMOCTOSITENILHO BBIOMPATh (JOpMAT BBICTYIUICHUS C YUETOM 3a/1ay MPE3eHTANA U OCOOECHHOCTEH
ayJUTOPUH;

MOHUMATh U WCIIOIH30BATh MPEUMYIIECTBA KOMaHTHOW W WHAWBHyaTbHOU pabOTHlI IPU PEIICHUN
yueOHBIX MaTeMaTUYECKUX 3a/1a4;

NPUHUMATH 1I€JIb COBMECTHOW NEATEIhbHOCTH, IUIAHHUPOBATh OPTraHU3AIMI0 COBMECTHOH paboThI,
pacmpeaensaTh BUABl padoT, TOTOBAPUBATHCS, OOCYKIATh MPOLIECC U Pe3yabTaT paboThl, 0000IIaTh
MHEHUS HECKOJIBKHX JIIOJIEH;

y4acTBOBATh B TPYMIOBBIX opMax paboThI (00CYKaeHUS, 0OMEH MHEHHSIMH, MO3TOBBIC IITYPMBI H
JPYTHE), BBIOJHATH CBOIO YacTh PaOOTHl M KOOPIAUHUPOBATH CBOM JEHCTBUS C IPYTMMH WICHAMHU
KOMaH/bl, OILICHHBATh KauyeCTBO CBOEr0 BKJIaJAa B OOHIMI NPOAYKT IO KPUTEPUSM,
c(OpMYIIMPOBAHHBIM YYaCTHHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBEpPCAJIbHbIE YUeOHbIE 1eiiCTBHS

Camoopranusanusi:

CaMOCTOSITENIbHO COCTaBIIATH IIaH, ITOPUTM PEIlleHus 3a7auu (WIH €ro 4acThb), BHIOMpATh CIIOCO0
pelieHus: ¢ y4€éTOM HMMEIOIIUXCSI PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEHICHUH ¢ y4ETOM HOBOM HH(DOpMAIIHH.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh CIIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJS TIpoIlecca H  pe3ysibTaTa pPelieHUs
MaTeMaTH4YeCKOM 3aa4H;

MPEeIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEILICHUH 33a]]a4i, BHOCUTh KOPPEKTUBBI B
JESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSATEIBCTB, HAlIEHHBIX OIIHOOK, BHISIBICHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBHE PE3yJIbTaTa ACSITEILHOCTH IMOCTABJICHHOM IENIM U YCIOBUSM, OOBSICHSITH
NPUYMHBL  JIOCTYDKCHUS WM  HEJOCTHIKCHHSI IIeJIM, HAaxXOIUTh OIMMOKY, JaBaTh OLCHKY
IpPUOOPETEHHOMY OIIBITY.

NPEJMETHBIE PE3YJIbTATbBI

K xonmy oOydenuss B 7 KkJjacce OOYyYarOMMUICS TMOJYyYUT CIEAYIONIME TIPEIMETHbBIS
pE3yJIBTaTHI:

Yuciia ¥ BbIYMCICHUSA

BeinonHsATe, codetass YCTHblE M NHUCbMEHHBIE NPUEMBI, apuPMeTHYecKHe IeUCTBUS C
palMOHAIbHBIMU YHCIIAMHU.

HaxonuTh 3Hau€HUs YUCIIOBBIX BBIPAXKEHUH, IPUMEHATh pa3HOOOpa3HbIe CIIOCOOBI U MPUEMBI
BBIUMCJICHHSI 3HAUEHUH APOOHBIX BBIPAXKEHHM, COIEpKaNX OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

[Tepexoaute OT oAHOHN (hopMBlI 3amucu ymMcend K Jpyroi (mMpeoOpa3oBBIBATH JIECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTHU B OECKOHEUHYIO
JIECATUYHYIO IPO0OB).

CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh uncna.

BbINOMHATE NPUKHUIKY U OLIGHKY pe3yjbTaTa BBIYMCIEHUH, OLIEHKY 3HAYEHMH YHCIIOBBIX
BbIpa)K€HUI. BBIMONHATE 1EHCTBHS CO CTEMEHAMU C HATYpaJbHBIMHU ITOKA3aTENISIMU.

[TpyMeHsTh MPU3HAKU JEIMMOCTH, Pa3I0KEeHHE Ha MHOYKUTENIN HAaTypaJIbHbIX YHCEI.

Pemate npakTHKO-OPMEHTUPOBAHHBIC 3a7layd, CBS3aHHBIE C OTHOIIEHUEM BEJIWYMH,
MPOMOPLMOHAIEHOCTBIO BEJIMYMH, MMPOLIEHTAMU, UHTEPIPETUPOBATh PE3YIbTaThl PEIIECHUS 3a7au C
y4€TOM OIpaHUYEHHH, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMbIX OOHEKTOB.

AuiredpanyecKkue BbIpasKeHUs1

Hcnonb30BaTh anredpandyeckyro TEPMHUHOJIOTUIO M CHUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHHS y4eOHOr0 MaTepuara.

Haxoaute 3HaueHus1 OyKBEHHBIX BBIPKEHUH MTPH 3aJaHHBIX 3HAUEHUSIX IEPEMEHHBIX.

BoimonHsaTe npeoOpa3zoBaHUsl 1I€JIOT0 BBIPRXKEHHUS B MHOTOYJIEH MPUBEICHHEM I0J00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINONHATE yMHOXXEHHE OJHOWICHAa HAa MHOTOWIEH M MHOIOWIEHAa Ha MHOTOYIEH,
OpUMEHSATH (HOPMYITBI KBapaTa CyMMBI M KBaJlpaTa pa3HOCTH.



OcCymiecTBIATh Pa3yioKEHUE MHOTOUWICHOB HA MHOXHUTEJH C MMOMOIIBIO BEIHECEHHS 32 CKOOKHU
00I11er0 MHOXKHTEJSI, TPYNITUPOBKHU CJIaraeMbIX, IPUMEHEHHsI (POPMYIT COKPAIIEHHOTO YMHOXKEHHUS.

[TpumeHsTH TIpeoOpa30BaHKsi MHOTOWICHOB IS PEIICHUS PA3IMYHbIX 33a4 U3 MaTeMaTHKH,
CMEKHBIX IIPEAMETOB, U3 PEaTbHON ITPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH € HAaTypaJbHBIMU IIOKa3aTENsIMU UIS TpeoOpa3oBaHUs
BBIPAXKECHUI.

YpaBHeHusI 1 HEPaBEeHCTBA

Pemare nuHENHBIE ypaBHEHUs C OJHOM IEPEMEHHOHM, NPUMEHAs IpaBHia IEPEXOAA OT
HCXOJIHOTO YPAaBHEHUS K PaBHOCUIIBHOMY eMy. IIpoBepsATh, ABJISETCS JIM YUCIIO KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METOIbl IPU PELICHUHN JINHEHHBIX YPAaBHEHUH U X CUCTEM.

[Tonbuparh mpuMepsl Map 4YMcell, SBISIOMINUXCS PEIICHUEeM JIMHEHHOTO ypaBHEHHUS C JIByMS
IIEPEMEHHBIMH.

Crpouth B KOOPAMHATHOM IUIOCKOCTH TpaduK JUHEHHOTO YpaBHEHUS C JIByMs
IEPEMEHHBIMH, NOJIb3YACh I'PpaMKOM, IPUBOAUTH IPUMEPHI PELICHUS YPABHEHUS.

Pemate cuctemsl JBYX JIMHEHHBIX YpaBHEHUH C JBYMsl IIEpEMEHHBIMH, B TOM YHCIE
rpagpuvecKy.

CocTaBisiTh W peliarb JUHEHHOE YpaBHEHHE WIM CUCTEMY JIMHEHHBIX YpaBHEHUH IO
YCIOBUIO 3aJadd, HHTEPIPETUPOBAaTh B COOTBETCTBUM C KOHTEKCTOM 3aJadyd IOJyYEHHBIN
pe3yibTar.

DOyHKIUHA

N300pakath Ha KOOPJIAMHATHON MPAMON TOUYKH, COOTBETCTBYIOIINE 33/IaHHBIM KOOPMHATAM,
Jy4H, OTPE3KH, UHTEPBAJIbI, 3alIMCHIBATh YUCIIOBBIE IPOMEXKYTKH HA aIreOpanyeckoM si3bIKe.

OTmeyatb B KOOPAMHATHON TUIOCKOCTH TOYKH I10 33IaHHBIM KOOpPAMHATAM, CTPOHUTD IpaduKu
auHenHbIX QyHKIMH. CTpouTh rpaduk GyHKIUHU y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (PYHKIMN U3BECTHBIE 3aBUCUMOCTH MEXAY BEJIMUYMHAMH: CKOPOCTb,
BpEMsl, pPacCTOSIHUE, [IeHa, KOJIMYEeCTBO, CTOMMOCTb, IPOM3BOUTEIILHOCTD, BpeMsl, 00BEM pabOTHI.

Haxoaute 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumars rpaduueckuii cnocod NpeAcTaBICHUs W aHaIW3a HWH(POpPMALMU, U3BIEKaTh U
MHTEPIPETUPOBATh MHPOPMALIHMIO U3 TPapUKOB peaIbHbIX MPOIIECCOB U 3aBUCUMOCTEH.

K xoHmy oOydenus B 8 kJiacce oOyd4aromMiCS MOMYYUT CIEAYIOIIME IpEeIMETHbIE
pe3yabTaThI:

Yuciia 1 BbIYHCICHUA

Hcnonbs30BaTh HadajdbHBIE IPEACTABICHUS O MHOXECTBE JEHCTBHUTENBHBIX YHMCEN IS
CpaBHEHMs, OKpYIJIEHHs M BBIYMCICHHMH, H300pakaTh JAEHCTBUTEIbHBIE YHCIA TOYKAMHU Ha
KOOPJIMHATHOU IIPSIMOM.

[TpuMeHATH MOHATHE apUPMETUIECKOTO KBAJAPATHOTO KOPHSI, HAXOJIUTh KBaJIpaTHbIE KOPHH,
UCIONB3YSl MpPU HEOOXOAUMOCTH KaJIbKYJISTOp, BBIIOJIHATH MPEeoOpa30BaHUSl BBIPAKECHUH,
coJiepKalliX KBaJpaTHbIE KOPHHU, UCIIOJb3Yys CBONCTBA KOPHEH.

Hcnonp3oBarh 3amucy OOJBIIMX W MajbIX YHCEN C TIOMOIIBIO JECATUYHBIX Ipo0ed u
creneHer yncia 10.

AuiredpanyecKkue BbIpasKeHUs1

[IpuMeHATh TOHATHE CTENEHH C UENbIM II0Ka3aTeleM, BBIMOJHATh MPeoOpa3oBaHUs
BBIPAKEHHM, COAEPIKALUX CTEIEHH C LIEJIBIM TTOKA3aTENIEM.

BBINONHATE TOXKIECTBEHHBIE NPEOOpa3oBaHMs PALMOHAIBHBIX BBIPAKCHUH Ha OCHOBE
MpaBWJI ACUCTBUI HaJ MHOTOWIEHAMH U anreOpandyecKuMu JpoOsiMH.

PackiagpiBaTh KBasipaTHBIN TPEXUIEH HA MHOXKUTEIH.

[TpumensTh peoOpazoBaHUs BHIPAKEHUN Ul peLIeHMs] PA3IMYHBIX 3a]la4 U3 MAaTeMaTUKH,
CMEXHBIX IIPEAMETOB, U3 PEATbHON TPAKTUKH.

YpaBHeHUsI M HEpaBEHCTBA

PemaTte nuHeENHbIE, KBaJpaTHbIE YpPAaBHEHUS M PALMOHAIBHBIE YpaBHEHHUs, CBOJAIIMECH K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

[TpoBoaMTH NpoOCTENIINE HUCCIENOBAaHUS yPAaBHEHUN M CHCTEM YpaBHEHHUM, B TOM YHCIIE C
IpPUMEHEHHEM IpaUuecKuX MpeicTaBlIeHUH (yCTaHABIMBATh, UMEET JIM YPABHEHUE WIN CUCTEMA
YPaBHEHUH PELLIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOUEE).



[TepexoauTh OT CIOBECHOH (OPMYIMPOBKM 3agaund K e€ anreOpandeckoil Moenu C
MOMOIIbIO COCTaBJICHUSI YPABHEHHUS WM CUCTEMbI YPaBHEHM, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJ[ay¥l MOJIy4YeHHBIN pe3yabTar.

[TpyMeHsTh CBOWCTBAa YMCIIOBBIX HEPABEHCTB JJI CPaBHEHUS, OLIEHKH, pellaTh JIMHEIHbIC
HEpaBEHCTBA C OJHOM NEPEeMEHHOH M MX CHCTEMbI, JaBaTh TPapUUECcKyl0 HILTIOCTPAILIUIO
MHO>KECTBa pelICHUI HEpaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKUUHA

[Tonnmath ¥ UCHOIB30BaTh (HYHKIUOHAIBHBIE MOHATUS U S3BIK (TEPMUHBI, CHMBOJIMYECKUE
0003HaYCHMsI), OMPEACIATh 3HAaYCHHE (PYHKIMU MO 3HAYCHHUIO apTyMEHTa, OMPEICNATh CBONCTBA
dbyakumm 1o e€ rpaduky.

Crpoutsb rpaduku 37eMeHTApHbIX (YHKIUN BUIA:

y =k/x, y=x2, y = x3,y = x|, y = X, ONHCHIBATh CBOICTBA UHCIOBON (BYHKIHH 110 €&
rpaduky.

K koniy oOyuenus B 9 kjacce oOydaroomuics MOMYYUT CJEAYIOUIME IpPEeIMETHBIC
pe3yJbTATHI:

Yucia 1 BBIYMCICHUSA

CpaBHHBATh U YIOPSIOUYMBATH PAIIHOHAIEHBIC M HPPALIOHAIEHBIC YHCIIA.

Bremonusate apudmMerndyeckue IEHCTBUS C pPAlMOHANBHBIMHM YHCIIAMHU, COYETas YCTHBIE H
MUChMEHHBIC TPUEMBI, BBITIONHATH BEIYUCIICHUS C UPPAIIMIOHATHHBIMU YHCIIAMH.

HaxoauTh 3HayeHHs] CTeNeHed ¢ LEeTbIMU MOKa3aTelsIMU U KOpPHEH, BBIYUCIATH 3HAUCHUS
YHCIIOBBIX BBIPA)KEHHH.

OKpyrsTh ACHCTBUTEIBHBIC YUCIIA, BBITIOTHATH IPUKUAKY PE3ybTaTa BRIYUCICHUHN, OIICHKY
YHCIIOBBIX BBIPA)KEHHIH.

YpaBHeHUs] M HEPABEHCTBA

Pemrate nuHeHbIE M KBaJpaTHBIC YPAaBHEHUS, YPAaBHEHHS, CBOSIINECS K HUM, TPOCTEHIINE
IpOOHO-pallMOHANIbHBIE YPABHEHHUS.

Pemath cucTeMbl MBYX JHHEWHBIX YpaBHEHUH C JBYMS TEPEMEHHBIMH W CHCTEMBI JIBYX
YpaBHEHUH, B KOTOPBIX OHO yPaBHEHUE HE SBIISETCS JIMHEUHBIM.

Pemrate TekcTOBBIE 3a/1a4M aNreOpanuecKuM CIIOCOOOM € MTOMOIIIBIO COCTABIICHHUS YPaBHEHUS
WM CUCTEMBI IBYX YpaBHEHUH C IByMs MIEpPEMEHHBIMH.

IIpoBOINTE MPOCTEHIINE MCCIECIOBAHUS YPAaBHEHHW M CHCTEM YPAaBHEHHI, B TOM 4HCIIE C
MPUMEHEHHEM rpaduuecKux Mpe/CTaBlIeH (yCTaHaBIMBaTh, UMEET JIM YpaBHEHHE WM CHCTEMa
YpaBHEHHI PELICHHS, €CITH HUMEET, TO CKOJIbKO, U TIpoUee).

Pemate nuHeliHble HepaBeHCTBa, KBaJpaTHbIE HEPAaBEHCTBA, H300pakaTh pelIeHHe
HEPaBEHCTB HA YMCIIOBOW MPSIMOM, 3aITUCHIBATH PEIIEHUE C TIOMOIIBIO0 CHMBOJIOB.

Pemarh cucteMbl JMHEHHBIX HEPaBEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOUAIOIINE KBAJApPaTHOE
HEPaBEHCTBO, M300pa)kaTh pEIICHHWE CHCTEMbl HEPABEHCTB HAa YHCIOBOW TPSMOMW, 3alMCHIBAThH
pelIeHHe C TOMOLIbIO CHUMBOJIOB.

Hcronp30BaTh HEpABEHCTBA MPHU PEIICHUH Pa3IMYHBIX 3a/1a4.

DOyHKIUH

PacriozHaBaTh (pyHKIIMHM M3ydeHHBIX BUAOB. [lOKa3biBaTh CXEMAaTHYECKH PACIOJIOKEHHE Ha
KOOPJMHATHOH 11ockocTH rpadukoB GpyHkuui Buaa: Y = kx, y = kx + b, y = k/x, y = ax2 + bx + c,
y = x3, y = Vx, y = |x|, B 3aBucEMOCTH OT 3HadeHHiI KO>(Q(HUIMEHTOB, ONMHUCHIBATE CBOIMCTBA
(byHKIUH.

Crpouth M u300pakaTh CXEMATHYECKH TpapUKH KBAaIPAaTUYHBIX (DYHKIMA, OIHCHIBATH
CBOICTBa KBaAPATUYHBIX (DYHKIUH 1O UX rpaduKam.

PacriozHaBaTh KBaapaTHYHYIO (QYHKIHIO 110 (OpMYIIe, TPUBOANUTH PUMEPHI KBaIPATUIHBIX
GyHKIMHN U3 peanbHON KU3HU, PU3UKU, TEOMETPHUH.

Yuci0oBbIE MOCJIEI0BATEIbHOCTH U MPOTPECCHH

Pacnio3naBate apu(METHUECKYI0O U T€OMETPHUYECKYIO MPOTPECCHH IPH pa3HBIX CIOCOOax
3aJIaHuS.

BrIMONHATE, BBIYUCIICHUS C HUCHOJIb30BaHUEM (OpMyn n-ro dwieHa apupMeTHUYeCKOU W
reOMETPUUYECKON MPOTrPECCHid, CYMMBI MIEPBBIX N YJIEHOB.

N300pakaTh WieHbl IOCIE0BATEIBHOCTH TOYKAMH HA KOOPMHATHON TIOCKOCTH.



Pemrats 3ada4yu, CBA3aHHBIC C YHMCJIOBBIMH IMOCICOAOBATCIBHOCTAMHU, B TOM YHCJIIC 3aJa4Yld U3
peaNbHOM KU3HU (C UCTIOIB30BAHUEM KaTBKYISITOPA, ITU(POBBIX TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJJACC
KoJunvecTBO 4acoB JIeKTPOHHbIE
. HanmeHnoBaHue pa3ae/ioB U TeM (uudposBbie)
Ne ni/m OpOrpaMMbE Beero KoﬁnTpo.m,HLIe HpﬁaKTl/l‘leCKl/le 06pA30BATEIBHBIE
padoThI padoThbI pecypei

1 Yucna v BeIYHCIICHUS. PalinoHaIbHEIE YK CIIa 25 1 Eggg'l;llﬁee%zﬁ)orllf/? £415b90

2 Anrebpandeckue BoIpaKeHUS 27 1 ﬁgg;?lﬁee%asior{fﬂ 415090
bubanorexa LIOK

3 YpaBHCHNA 1 HEPABEHCTBA 20 1 https://m.edsc%.ru/?f415b90
bubaunorexa [LIOK

4 Koopaumate! 1 rpauis. QyHKIHH 24 1 httpS://m.edSCL)EJ.ru/7f415b90
bu6mmoreka [IOK

5 Iorropenue 1 obobmenne 6 1 https://m.edso0.ru/7f415b90

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 5 0
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https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KJIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATEIBLHBIE
padoTbI padoThbI pecypesI
bubmuoreka [JOK
1 Uwucna u Beruucinenus. KBagpaTHeie KOpHU 15 https://m.edsoo.ru/7f417af8
2 Yucna u BerunciieHus. CTeneHb ¢ [EeIbIM 7 bu6mmoreka [IOK
[IOKa3aTeneM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BeipakeHus. KBaapaTHbIit 5 1 bubmuorexa [JOK
TPEXWICH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKkue BbIpaKEHUSI. 15 1 bubnuorexa [JOK
Anrebpanueckast Jpoob https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHCTBA. KBapaTHbie 15 1 bubnnoreka [JOK
ypaBHEHUS https://m.edsoo0.ru/7f417af8
6 VYpaBuenus u HepaBeHCTBa. CUCTEMBI 13 bubnuorexa [JOK
ypaBHEHHUI https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
7 VYpaBHeHus u HepaBeHCTBA. HepaBeHCTBA 12 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
8 DyHKLUHH. OCHOBHEIC IOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
o DyHKumH. HHCI0BEIE QyHKIMH 9 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 TosTopenne 1 obodmenHe 6 . https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 5 0
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https://m.edsoo.ru/7f417af8
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9 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM K n (undposbie)
n/n NMPOrpamMmbl Bcero Oﬁﬂ TPOILHbIE %aKTquCKHe o0pa3oBaTe/ibHbIE
padoThbI padoTbI pecypeb
1 Yucna u Beruucienus. JleHcTBUTENbHBIC YHCa 9 bubmorexa LIOK
’ https://m.edsoo.ru/7f419d08
2 VYpaBHEeHUS 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubmuorexa [JOK
OJTHO¥ MepeMEeHHON https://m.edso0.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 14 1 bubmuorexa [JOK
ypaBHCHHIA https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTsa 16 1 https://m.edsoo.ru/7f419d08
bubmuorexa [JOK
> DymiuH 16 . https://m.edsoo.ru/7f419d08
bu6mmorexa [IOK
6 YUCII0BBIE ITOCIEN0BATEIBHOCTH 15 1 https://m.edsoo.ru/7£419d08
7 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3aIUS 18 1 bubnnoreka [JOK
3HAHUHI https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0
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ITPOBEPAEMBIE 9JIEMEHTbI COAEPKAHUA

7 KUIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 Yucna ¥ BBIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE U JIECATUYHBIE, IEPEX0 OT OAHOM (OopMBI 3amucu Ipodei K
11 npyroii. IloHsATue panMOHAIBLHOrO 4YHCIA, 3aIUCh, CPaBHEHHE, YIOPSI0YMBaHUE
palMOHAIBHBIX YHCEI
12 Apudmernueckue IeHCTBUS € palUOHAIbHBIMU duciaMu. Pemenue 3amay w3
peanbHON MPAaKTUKU HA YaCTH, Ha IpoOH
13 CreneHb ¢ HaTypaJIbHbIM ITOKa3aTelIeM: ONpe/eieHne, IpeoOpa3oBaHue BbIpaKEHHUH
Ha OCHOBE OIPEIENICHUS], 3aITUCh OOJIBIINX YUCET
14 [IponieHThl, 3amKch MPOLEHTOB B BHUAEC ApoOM U Ipodu B BHJE NPOLEHTOB. Tpu
OCHOBHBIE 33/1a41 Ha ITPOLIEHTHI, PEILICHUE 3a1a4 U3 PEAJIbHOU TPAKTUKU
15 IIpuMeHeHNE NPU3HAKOB JEIMMOCTH, DPA3JIOKEHHE HA MHOMKUTENIN HATypabHbBIX
qucell
1.6 PeanbHbIC 3aBUCUMOCTH, B TOM YHKCIIE TIpsiMasi B 0OpaTHast IPOIOPLHUOHATIBHOCTH
2 Anrebpanyeckue BEIpaKESHUs
21 IlepemeHHBIE, 4YMCIIOBOE 3HAYEHHE BBIPAKECHHUS C IIepeMeHHOH. JlomycTumeble
3HAYEHUS TIEPEMEHHBIX
29 [IpencraBnenne 3aBUCUMOCTH MEXAY BEIMYMHAMHU B BUaE (HopMyibl. BeraucieHwus
o gpopmyrnam
2.3 ITpeoOpa3oBanue OyKBEHHBIX BBIPQXKEHUH, TOXKAECTBEHHO PAaBHbIE BBIPAYKEHUS
2.4 CBoJicTBa CTENEHU C HATYPAJIbHBIM [T0OKA3aTEIEM
25 Opnowiensl u MHorowieHel. CreneHp MHorouneHa. Cro)keHue, BBIYUTAHUE,
YMHOKE€HIE MHOTOYJIEHOB
26 @opMysbl COKPALIEHHOTO YMHOXEHHS: KBaJpaT CYMMbl M KBaJpaT pPa3HOCTH.
@dopmysa pa3HOCTH KBaApaToB. Pa3noxkeHne MHOTO4JIEHOB HA MHOKUTENH
3 YpaBHeHUs
31 VYpaBHeHHE, KOpEHb YPaBHeHNs,  TpaBuia npeoOpa3oBaHusd  YpaBHEHMS,
PaBHOCHJIBHOCTb YPAaBHEHUN
3.2 JInneiHnoe YPaBHEHHUE C OﬂHOﬁVHepeMeHHOﬁ, YHCJIO KOPHEW JTMHEHHOIO ypaBHEHMS,
pellIeHne JIMHEWHBIX ypaBHEHU I
33 CocraBnenue ypaBHveHI/H?I II0 YCJIOBHIO 3aJaud. PemeHue TEeKCTOBBIX 3a1ad C
IIOMOUIBIO YPaBHEHUN
3.4 JluneliHOe ypaBHEHHUE C IBYMs IEPEMEHHBIMH U €ro rpaduk
Cucrema IByX JIMHEHWHBIX ypaBHEHUH C ABYMs II€pEMEHHBIMM. Perienue cucrem
3.5 ypaBHEHHUH CIOCOOOM TOJACTaHOBKHU. IlpuMepsl pelieHuss TEKCTOBBIX 3alad C
IIOMOLIBIO CUCTEM YPAaBHEHHUU
4 Koopaunats! u rpapuku. OyHkunu
4.1 Koopannara Toukn Ha mpsMoit
4.7 I-IIzICJIOlEHe MIPOMEXYTKH. PaccTostHMe Mexay JIBymMsS TOYKaMU KOOPJMHATHOU
psIMON
43 HpHMOYFOJ'ILHuaH cucrema koopauHar, ocu OX u Oy. AGcrucca 1 OpJiuHaTa TOYKU Ha
KOOPJIUHATHOMN TIOCKOCTH
44 [Tpumepsr F?a(bHKOB, 3ajaHHBIX (opmynamu. YrteHue rpadUKOB peaTbHBIX
3aBUCHUMOCTEMN
4.5 [Tonsitue pynkmuu. I'paduk Gynkuu. CBoricTBa QPyHKITUH
4.6 Jluneiinas pyukmus, e€ rpaduk. ['paduk Gynkum y = [X|




4.7

['paduaeckoe pereHne TMHEHHBIX YPABHEHHUN M CHCTEM JIMHCWHBIX YpaBHEHUM

8 KUIACC
Koxa IIpoBepsieMblii 3JIeMEHT CO/Iep:KAHUSA
1 Hucna u BIYUCICHUS
11 KBanpatuslit kopenp u3 umcna. [lonarue o0 uppanuonansHoM uucie. JlecsTuuHbie
NPUOIMKEHUS UPPALMOHATBHBIX YHCEI
19 CBoiicTBa apu(METHUYECKUX KBAaApaTHBIX KOPHEHM ¥ WX MNPHUMEHEHHE K
peoOpa30BaHUIO YUCIOBBIX BbIPAKEHHUM U BEIYUCICHUSIM. [leficTBUTENbHBIC YKCIa
1.3 Crenens c 1eTbIM MOKazaTeneM U e€ cpoiictBa. CTangapTHas 3aMUCh YKCa
2 Anrebpandeckue BbIpaKeHUS
2.1 KBanpatuslii TpéxuiieH, pa3ioxeHne KBaApaTHOro TpEXWwieHa Ha MHOXKHUTEIU
2.2 Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO airedpandeckoi qpodu
2.3 CnosxeHue, BBIYMTaHUE, YMHOKEHUE, JIEJICHUE alre0panyeckux Ipooeit
2.4 ParnmonanbHbie BEIpaKeHUS U UX TpeoOpa3oBaHue
3 YpaBHEHUS U HEPAaBEHCTBA
3.1 KBanpatHoe ypaBHeHue, popMyia KopHel KBagpaTHoro ypaBHeHus. Teopema Buera
3.2 Pemenue ypaBHeHMi, CBOOAIIMXCA K JUHEWHBIM U KBAIPATHBIM
3.3 [Ipocreiimume qpobHO-paliOHANIbHBIE YPaBHEHUS
I'padmueckass uHTEpmpeTanus ypaBHEHHH C JABYMs TEpEMEHHBIMH U CHCTEM
3.4 JIMHEWHBIX YPaBHEHHU C JBYMs IE€pEeMEHHbIMHU. [IpuMepsl pemeHus cucrem
HEJTMHEWHBIX YPaBHEHUH C IByMS IEpEMEHHBIMH
3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocooom
3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 0JHOM TEpEMEHHON
3.8 PaBHOCHJIBHOCTh HEPABEHCTB
3.9 JIuHelHble HEpaBEHCTBA C OJHON EPEMEHHOM
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJIHOM IEpPEMEHHOM
4 OyHKIIUN
41 [Tonsitue Qynkmuu. OOnacTh ONpeneneHUs W MHOMXECTBO 3HAUYCHUM (PYHKIUU.
CrniocoOblI 3a1anust PyHKIHIA
4.2 I'padpux Gpynkuuu. UreHre cBOMCTB GYHKINU 1O €€ rpaduKy
4.3 [Tpumeps! rpadukoB GYHKINH, OTPAXKAIOLUINX pealbHbIE MPOLECCH
44 @OyHKIUH, OMMCHIBAIOINE TPSIMYI0 U 0OpPaTHYIO MPOIMOPIIMOHAIBHBIE 3aBUCIMOCTH,
UX rpauKu
4.5 OyHkumu y =x?, y = x?°
4.6 Oynkmun y = [x, y = |x|
4.7 I'padmyeckoe pemieHne ypaBHEHUH U CUCTEM YpaBHEHHMA
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 Yucna ¥ BIYUCICHUS
11 ParonanbHble yKcna, UppalMoHaTIbHBIE YHCIIA, KOHEYHbIE U OECKOHEYHbIE JIECATUYHBIC
JIpobu
MHOXeCTBO JEHCTBUTENBHBIX YHCEN, JACUCTBUTENbHBIE YHCIA KaK OECKOHEUHbIE
1.2 JecATUYHble JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY MHOXKECTBOM
JIEUCTBUTEIbHBIX YUCET M KOOPAMHATHOM NpsAMOil. CpaBHEHHUE JEHCTBUTEIbHBIX YHCEI
1.3 Apudmernaeckue THUCTBUS C ACHCTBUTEIBLHBIMH YACIAMU




W3mepenus, npuOnmxeHus, OLEHKH. Pa3Mepbl OOBEKTOB OKpYKAlOIIEro MHpa,
JUIUTENILHOCTh MIPOIIECCOB B OKpYy»KatoiieM mupe. [IpubimxéHnoe 3HaueHUE BETMYUHBI,

14 TOYHOCTh mnpuOmmkeHus. OxpyriaeHue uyucen. [Ipukuaka W OLEHKA pe3yJbTaToOB
BBIYMCIICHHUI
2 YpaBHEHMS U HEpaBEHCTBA
2.1 YpaBHEHMS ¢ OAHOM IEpEMEHHON
2.2 JInnelinoe ypaBHeHue. PelieHne ypaBHEeHUH, CBOAAIIMXCA K JIMHEUHBIM
2.3 KBanpatHoe ypaBHeHue. Penienue ypaBHeHH, CBOASIIIMXCS K KBaIPATHBIM
24 BI/IKBaI[pleHOG ypaBHeHue. I[lpumepnl penieHus ypaBHEHMH TpPEeTbed M YETBEPTOU
CTENEHEN Pa3I0KEHUEM Ha MHOKUTEIH
2.5 Pemienue npoOHO-paIIMOHAIBHBIX YpaBHEHHHA
2.6 Cucremsl ypaBHEHUH
2.7 YpaBHeHUE ¢ ABYMS IEPEMEHHBIMU M €r0 TpaduK
2.8 Pemenuie cuctem IByX JTUHEHHBIX YPaBHEHH C ABYMS MEPEMEHHBIMU
29 Pemenne cucrem ABYX ypaBHEHUM, OJHO M3 KOTOPBIX JHMHEWHOE, a JPYroe — BTOPOH
CTENEHU
2.10 | I'paduueckas HHTEpIPETALUS CUCTEMBI YPAaBHEHUH C ABYMS IIEPEMEHHBIMU
2.11 | PemieHHe TEKCTOBBIX 3aa4 aJIreOPAaNIECKUM CIIOCOOOM
2.12  YucnoBble HEpaBEHCTBA U X CBOMCTBA
2.13 | PemieHue TMHEHHBIX HEPABEHCTB C OJHON IMepeMEeHHON
2.14 | PemnieHue cucTeM JTUHEHHBIX HEPABEHCTB C OJHON EPEMEHHOM
2.15  KBanmpaTHbIC HEpaBEHCTBA
216 ['padmyeckass uHTepIpeTalvs HEPAaBEHCTB U CHCTEM HEPaBEHCTB C JABYMS
EPEMEHHBIMU
3 OyHKINN
31 KBanpatnunas Qynkuus, e€ rpadux u cpoiicra. [lapaGona, KOOpaUHATHI BEPUIMHBI
napaboJIbl, 0Cb CHMMETPHH MapadoIIbl
3.2  TI'paduku dynkmii y=kX, y=kx+b u ux cBoiictsa
3.3 I'paduku dpynkimii y=K/X, y = x* u ux cBoiicrpa
3.4 I'padukm GyHkumii , u Ux cBoicTBa
4 UucnoBsle nOCIe10BaTENbHOCTH
41 Onpenenenne u crnocoObl 3aJaHus YHUCIOBBIX IMOCHEAOBAaTENbHOCTEH. 3ajaHue
HOCJIEI0BATENIbHOCTH PEKYPPEHTHOM (hopMysoit 1 popmyItoif N-ro yieHa
42 Apudmernueckas nporpeccusi. Popmyisl N-ro uieHa apupMeTHdeckoil mporpeccuu,
CYMMBI IEPBBIX N UIEHOB
43 I'eomerpuueckass nporpeccusd. @opMyisibl N-ro 4jaeHa NeOMETPUYECKOW IPOTPECCUH,
CYMMBI IEpPBBIX N UIEHOB
44 N300paxenne 4ieHOB apu(pMETHYECKOH M FeOMETPUUECKON Mporpeccuil ToukaMu Ha
KOOPAMHATHOW IUIOCKOCTH. JIMHENHBIN U SKCIIOHEHIMAJIBHBIN POCT
4.5 CioxHbI€ IPOLIEHTHI




ITPOBEPSEMBIE HA OI'D 110 MATEMATHKE TPEBOBAHUAA K PE3YJIbTATAM
OCBOEHMHSA OCHOBHOH OBPA3OBATEJIBHOH ITPOI'PAMMbBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBePSIEeMOro
TpedoBaHus

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHO# 00pa30BaTe/ibHOI MPOrpaMMbl OCHOBHOIO 00111€r0
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATHUAMU: MHOXKECTBO, IOAMHOYXECTBO, OIEpaluu
HaJ MHOXXECTBAaMH; YMEHHUE ONEpUPOBATH MOHATHAMU: rpad, cBsI3HBIN Trpad,
JIEpeBO, LUKJ, NMPUMEHATh UX IpPHU PELIEHUM 3a]ady; YMEHHE HCII0JIb30BaTh
rpaduyeckoe MmpeacTaBIeHue MHOXKECTB JIs ONMMCAHUsSl peajbHBIX MPOILIECCOB
U SIBJICHUH, IPU PELICHNU 33124 U3 IPYTUX YUEOHBIX IPEIMETOB

YMeHue omnepupoBaTh IMOHATUSMHU: OIpEACNiCEHHe, aKCuoMma, Teopema,
JI0Ka3aTelIbCTBO; YMEHUE PACIO3HABaTh UCTHHHBIC M JIOKHBIC BHICKAa3bIBAHUS,
MPUBOIUTH TPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BHICKA3bIBAHUS M OTPULIAHUS
BBICKA3bIBaHUH

YMeHue onepupoBaTh NOHATUAMHU: HATYPAIbHOE YUCIIO0, IIPOCTOE U COCTABHOE
YUCIIO0, IEIMMOCTh HATYPAJIbHBIX YUCEN, TPU3HAKU JEITMMOCTH, LIEJI0€ YUCIIO,
MOJIyJIb YHCIIa, OOBIKHOBEHHAs Ip0o0b U AecaTuyHasi ApoOb, CTaHAAPTHBINA BUJT
YHUCla, PalMOHAIBHOE YHCIIO, HPPALUOHAIBHOE 4YHUCIO, apupMETUYECKHM
KBaJpaTHBI KOPEHb; YMEHHUE BBINIOJIHATH JEHCTBUS C YMCIIAMU, CPABHUBATh U
YIOPSAAOYMBATh YHCIIA, MPEICTABIATH YUCIA HAa KOOPAMHATHOM MPSIMOI,
OKpYIJISITh 4YMCIIA; YMEHHWE JieJaTh MPHUKUAKY U OLEHKY pe3yJbTara
BBEIUHCIICHUH

YMeHue onepupoBaTh IOHATUSMH: CTENEHb C IeJIbIM [OKa3aTeleM,
apu(METHYECKUI KBaJIpaTHBIA KOpEHb, MHOTOWIEH, anredpanyeckast Ipoob,
TOKJIECTBO; 3HAKOMCTBO C KOPHEM HATypaJlbHOH cTeneHu OoJbllie eIUHUIIbI;
YMEHHE BBIOJIHATH Pacué€Thl 0 Gpopmysam, Npeodpa3oBaHUsl LIETIbIX, TPOOHO-
pallMOHANBHBIX BBIPQXKEHUH M BBIPQKEHUH C KOPHSAMH, pa3lioKeHUe
MHOTOWJIEHAa Ha MHOXHUTEIH, B TOM YHCJIE C HCIOJb30BaHUEM (HOPMYI
Pa3HOCTH KBa/IPaToOB M KBAJIpaTa CyMMBbI U pa3HOCTH

YMeHue onepupoBarh MOHATUAMU: YUCIOBOE PABEHCTBO, YPAaBHEHUE C OJHOMN
IIEPEMEHHOH, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; yMEHHUE
pemiaTh JIMHEHHbIE W KBaJpaTHbIE YypaBHEHMs, JPOOHO-paAIlOHAIBHBIE
YpPaBHEHUs C OJHOW IIEPEMEHHOM, CHCTEMBI JABYX JIMHEHMHBIX YpaBHEHW,
JMHEWHbIE HEPAaBEHCTBA U UX CUCTEMBI, KBaJJpaTHbIE U JPOOHO-paIlOHAIbHBIE
HEPABEHCTBA C OJHOM NEPEMEHHOW, B TOM YHCJE NPHU PEIICHUM 3a7ad U3
ApPYrUX TIPEIMETOB M IMPAKTUYECKUX 3aJay; YMEHUE HCIIOIb30BaTh
KOOPJIUHATHYIO TPSMYI0 U KOOPJMHATHYIO IUIOCKOCTbh MJIi HU300pa’keHus
peLIeHU! ypaBHEHM, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMH: (GYHKUUS, Tpapuk GYHKIWAU, HYIH
(GyHKIIUM, TPOMEXYTKH 3HAKOIOCTOSHCTBA, IPOMEXYTKH BO3pacTaHUS,
yObIBaHUs, HaumOoOJblllee W HauMEHblIee 3Ha4YeHHUs (QYHKIHUU; YMEHHE
OIICpHUPOBATH IIOHATUAMU: npsaMmas MMPONMOpUUOHATIBHOCTD, JIMHEWHas
¢byHkuus, KBagpatuuHas —(QyHKIUSA, oOpaTHas MPONOPLUOHATIBHOCTD,
napaloina, runepbona; yMeHHe CTpOUTh rpaduku (QyHKUUN, HCHOIB30BaTh
rpaduKy Ui OINpENesIeHUs] CBOMCTB MPOLIECCOB M 3aBUCHUMOCTEH, JUIs
pelIeHns 3a1a4 U3 JIPYruxX yuyeOHBIX MPEAMETOB U peajlbHOU KU3HU; YMEHHE
BBIpaXaTh (OPMYJIaAMHU 3aBUCMOCTH MEXy BETUUYMHAMU

YMeHue onepupoBaTh MOHATHAMU: MOCIEI0BATEIbHOCTD, apu(MeTHUECKas 1
reOMETPHYECKas IIPOrPECCHH; YMEHHE HCII0JIb30BaTh CBOMCTBa
nocjenoBaTelbHOCTeH, (OPMYJIBI CYMMbI M OOIIErO WieHa MpU PelICHHH




3aJ1a4, B TOM YHUCJIE 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB U peaibHON KU3HU

VYMeHue pemars 3alaud pa3HbIX TUIIOB (B TOM 4YHCIIE€ HA IPOLEHTHI, JOIH U
YacTH, ABIDKEHHE, paboTy, LEHy TOBapOB M CTOMMOCTb TOKYIOK M YCIYT,
HQJIOTW, 3aJa4yd M3 O00JacTH yNpaBIEHUS JIMYHBIMH M CEMEHHBIMU
(¢uHaHCAaMU); YMEHHE COCTaBISATHh BBIPAKCHUS, YpPaBHEHUS, HEPABEHCTBA U
CHUCTEMBl II0 YCJIOBHMIO 3aJaud, HCCICNOBaTh IIOJIyUEHHOE pEUICHHE WU
OLIEHMBATh IIPABI0N0J00HOCTb MOIYYEHHBIX PE3YJIbTATOB

YMeHue omnepupoBaTh MOHATUSAMHU: (QUTypa, TOUKA, OTPE30K, HpsAMasi, Jyd,
JIOMaHas, Yroj, MHOTOYIOJIbHUK, TpPEYTOJIbHUK, paBHOOEAPEHHBIN U
PaBHOCTOPOHHUI TPEYroJbHUKH, HPSIMOYTOJIbHBIN TPEYrojJbHUK, MEAUAHA,
OucceKTpuca U BBICOTA TPEYroJIbHUKA, YETHIPEXYTOJIbHUK, Mapaljiesiorpamm,
poMO, MPSAMOYTOJIbHUK, KBaApaT, TPANELUs; OKPY>KHOCTb, KpYyT, KacaTeiabHasi;
3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (UTypamMH; yYMEHHE pellaTh 3a7add, B
TOM 4YHUCJIE W3 IIOBCEJIHEBHON JKM3HM, HA HAXOXKICHHE TI'E€OMETPUYECKHX
BEJIMYMH C IPUMEHEHUEM H3yUYEHHBIX CBOMCTB (huryp u paxToB
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YMeHue omnepupoBaThb  MOHATHUSMHU:  PaBEHCTBO  (UTyp, PpaBEHCTBO
TPEYrOJIbHUKOB; MapaUIEIbHOCTh U NEPHEHIAUKYJIIPHOCTh NPAMBIX, YroOJl
MEXIy NPSIMBIMHU, TIEPICHIUKYIISP, HAKJIOHHAS, MPOEKUus, moxodue Quryp,
N0JI00HBIE TPEYroJbHUKH, CHUMMETPHUS OTHOCHUTEIBHO TOYKHM U IPSMON;
YMEHHE pAaCIO3HAaBaTh pPABEHCTBO, CHMMETpPHIO H moxobue ¢uryp,
[1apAJUIEJIbHOCTh U NEPIEHIUKYIIPHOCTD MIPSIMBIX B OKPY’KAOLEM MUPE

11

12

13

14

15

YMeHue onepupoBaTh MOHIATHIMU: JAJUHA, PACCTOSIHUE, YO (BEITUYMHA YT,
CHHYC M KOCHHYC YIJIa TpEyroJibHUKa), IUIOMA[b; YMEHHE OIICHUBAThH
pa3Mepsl MpeIMETOB U 00BEKTOB B OKPYXKAIOIIEM MHUpE; YMEHUE MPUMEHSThH
(dhopMyIIbI TIEpUMETpa U IUIOMAAH MHOTOYTOJIBHUKOB, JUTMHBI OKPY>KHOCTH U
wiomaau kpyra, oObeMa MPSIMOYTOJBHOTO Mapajulefienuneaa; yYMEHUe
MPUMEHATh TPHU3HAKK PABEHCTBA TPEYrOJILHHUKOB, TEOPEMY O CyMME YIJIOB
TpeyrojabHuKa, Teopemy [ludaropa, TpuroHoMeTpruuecKre COOTHOIICHUS ISt
BBIYMCIICHHS JJIMH, PACCTOSTHUM, IUTOIAAEH

YMmenue  uzoOpakaTh  Iulockue  GuUrypsl M HMX  KOMOMHaluw,
IIPOCTPAHCTBEHHBIE (PUTYPBI OT PYKH, C IIOMOIIbIO YePTEKHBIX UHCTPYMEHTOB
U DJIEKTPOHHBIX CPEJICTB IO TEKCTOBOMY HJIM CUMBOJIBHOMY ONHMCAHUIO

YMeHHe omnepupoBaTh MOHATHAMU: IPSAMOYrOJIbHAs CHUCTEMa KOOPJIMHAT;
KOOPAMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IPOU3BEIACHUE BEKTOpa Ha
YHUCIIO0, CKATAPHOE IPOU3BEACHUE BEKTOPOB; YMEHUE UCIIOJIB30BAaTh BEKTOPBI U
KOOPAMHATHI Ul NPEACTaBICHUSA JAHHBIX U PEIICHUS 3a7a4, B TOM YHCIIE U3
JPYTUX Y4eOHBIX IPEIMETOB U pealibHOM JKU3HU

YMeHue onepupoBaTh MOHSITUSIMH: CTOJOMKOBBIE M KpPYTrOBBIE AHarpammbl,
TabNuUIBl, cpeHee apupMeTndeckoe, MeuaHa, HauOoJblllee U HauMEHbIIee
3HAYEHHSs, pa3Max YKCIOBOrO Habopa; yMEeHHE U3BIEKaTh, UHTEPIPETUPOBATH
U TpeoOpa3oBbIBaTh HH(POPMALMIO, TPEICTaBIEHHYI0 B TaOJIMIIaX M Ha
auarpamMmax, OTpaXKalolllyl0 CBOMCTBA U  XapaKTEPUCTHKH  PEaJbHBIX
IIPOLIECCOB M SIBICHUH; YMEHHME paclo3HaBaTb M3MEHYMBBIE BEIMYHMHBI B
OKpY’KaroIllleM MHpe

YMeHue onepupoBaTh MOHATUSAMU:  CIY4YalHBIA  ONBIT  (CIOy4dalHBIN
AKCIIEPUMEHT), 3JIEMEHTApHOE COOBITHE (DJIEMEHTApHBIM HMCX0J) CIy4ailHOro
OIbITA, CiydaifHOe CcOOBITHE, BEPOSITHOCTb COOBITHS; YMEHHME HaXOIHUThb
BEPOATHOCTH CIIy4allHbIX COOBITUM B ONBITaX C PABHOBO3MOXKHBIMU
JJIEMEHTAPHBIMH ~ COOBITUSMH;  YMEHHME  pemaTtb  3afadyd  METOJIOM
OpPraHU30BaHHOIO Iiepedopa M C HCIOJIB30BAaHUEM IIPaBUIIa YMHOXKCHMS,
YMEHHUE OIICHWBATh BEPOSTHOCTH PEAJbHBIX COOBITHI M SBJICHUHN, MOHUMATh
POJIb MPAKTHUECKHU TOCTOBEPHBIX MU MAJIOBEPOSITHBIX COOBITHH B OKPYKaIOILIEM
MHUpPE W B JKM3HHM;, 3HAKOMCTBO C IIOHATHEM HE3aBHCHUMBIX COOBITHIA;




3HAKOMCTBO C 3aKOHOM OOJIBIIIMX YHCET U €TO POJIBIO B MACCOBBIX ABJICHUAX
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YMeHune BbIOMPATh MOIAXOANINN M3YUYCHHBIH METON IS PEIICHHUS 3aayH,
MPUBOAUTH TPUMEPhl MATEMAaTUYECKHX 3aKOHOMEPHOCTEM B NpPHUPOAE U
JKW3HU, paclo3HaBaTh IMPOSBJICHUE 3aKOHOB MATEMaTUKH B HCKYCCTBE,
OMUCHIBATh OTACJIbHBIC BBIIAIOIIMECS PE3YIbTaThl, MOJYUYEHHBIE B XOJE
pa3BUTHSI MAaTEMATHUKU KaK HAyKH, MPUBOJIUTH MPUMEPbl MATEMATHYECKHUX
OTKPBITHH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUHU




INEPEYEHD 9JIEMEHTOB COAEPXKXAHMUSA, ITPOBEPAEMbBIX HA OI'J I1O

MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 Yucna u BBIYUCIIEHUS
11 HarypanbHble u nensle yncina. Ilpu3Haku AeIMMOCTH LEINbIX Yucell
19 OOBIKHOBEHHBIE M JECATUYHbBIE JPOOU, IMPOLEHTHI, OECKOHEUHbIE NEPHOAUUYECKHUE
npobu
1.3 Parnmonanbhbie yncia. ApudMeTHuecKre onepayy ¢ palioHAIbHBIMU YUCIIaAMHU
1.4 [eiicTBuTenbpHble yncia. ApupMeTHyecKre olepalunu ¢ J1eCTBUTEIbHBIMU YHUCIaMU
15 HpI/I6J'II/I}KéI-£HBIC BBIUUCIICHMS, MIpaBUJIa OKPYTJICHMs, IPUKUIKA M OLIEHKA pe3ysbTara
BBIYUCIICHUH
2 AnrebpanuecKue BHIPAKCHUS
2.1 bykBeHHbIE BbIpakeHUs (BBIPAXKEHUSI C IEPEMEHHBIMMU )
29 Crenenb ¢ nenbiM nokazatesneM. CreneHb ¢ palMoOHalIbHBIM IoKa3aTeseM. CBoiicTBa
CTETEHU
2.3 MHorouseHsl
2.4  Anrebpamueckas 1poOb
o5 Apudmernaeckuit KOpCHE HaTypaJbHOM cTeneHu. [leficTBus ¢ apudmernyeckumu
KOPHSIMU HaTypaJIbHOW CTENEeHU
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