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HHOACHUTEJIBHAA 3AIINCKA

AnreOpa sBIsieTCS OJHUM M3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
oOecrieunBacT U3y4eHUE IPYTUX TUCITUILIAH, KaK €CTECTBEHHO-HAYYHOTO, TAK U TYMaHUTapHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOAMMO ISl MPOJOHKEHUs 00pa30BaHUS M B MOBCEIHEBHOM KU3HHU.
PasButre y oOywarommxcs HAYYHBIX MPEICTABICHHA O TIPOUCXOXKICHUU W CYIIHOCTH
anreOpandeckux abcTpakiuii, crnocobe OTpakKeHHUs MaTeMAaTUYECKOW HAyKoW SBICHHA U
MIPOIIECCOB B TPHPOJC M OOIIECTBE, POJIM MATEMATHYCCKOTO MOJICITHPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (hOPMUPOBAHMIO HAYYHOTO MHPOBO33PEHUS M KAyeCTB
MBIIUICHHS, HEOOXOMUMBIX JUIsI aJalTallid B COBPEMEHHOM IM(ppoBoM oOmecTBe. M3yueHue
anreOpbl 00ecrieunBaeT pa3BUTHE YMEHUS HA0JI01aTh, CPAaBHUBATh, HAXOJAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPHUTUIHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATh CBOU
JIEHCTBUS U BBIBOJBI, GOpMyIupoBaTh yTBepkaeHUs. OcBOoeHHE Kypca anreOpbl o0ecrednBaeT
pa3BHTHE JIOTUYCCKOTO MBINUICHHS OOYYaIOIMIUXCS: OHH HCIOJB3YIOT JeAYKTUBHBIE U
WHAYKTUBHBIE PAacCYyXJCHUS, 0000IICeHHEe M KOHKPETH3aIMIo, a0CTparipoBaHUE W aHAJOTHIO.
OOyueHnne anrebpe MpeanoyiaracT 3HAYUTEIBHBI OOBEM CaMOCTOSITETLHON JEATEIHHOCTH
oOydJaromuxcsi, TOITOMY CaMOCTOSITENIbHOE peIleHHWe 3aJad  sBISETCS — peanu3anueit
JESTeIIbHOCTHOTO TIPUHITUTIA O0ydeHUSI.

B c1pykType mnporpammbl ydeOHOTO Kypca «AnreOpa» Uisi OCHOBHOTO OOIIEro
00pa3oBaHMsl OCHOBHOE MECTO 3aHMMAIOT COJCPKATEIbHO-METOAMYECKHe JIMHUM: «Yucna u
BBIUHCIICHUSY, «ANTreOpandeckue BBIPAKEHUS», «YPaBHEHHS W HEPABEHCTBa», «DYHKIHMY.
Kaxxnmast 13 3TuX conepkaTeIbHO-METOAMYESCKHIX JIMHUN Pa3BUBACTCS HA MPOTSHKEHUU TPEX JIEeT
W3YYCHHUS Kypca, B3aUMOJICHCTBYS C IPYTUMU €ro JIMHUAMU. B Xo/1e u3ydenus yaeOHOro Kypca
00y4aromuMCs IPUXOJAUTCS JIOTHIECKH PAcCyKAaTh, UCIIOJIB30BaTh TEOPETHKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpamMmy y4eOHOTo Kypca «Anredpay BKIIOYSHBI HEKOTOPHIE OCHOBBI
JIOTHKH, TpPEICTAaBICHHBIC BO BCEX OCHOBHBIX pa3lieliax MaTeMaTHYeCKOro OOpa3oBaHHS H
CIOCOOCTBYIOIIME OBNAJACHUIO OOYYAIOIIMMHUCA OCHOB YHHUBEPCATHHOTO MAaTEeMATHYECKOTO
s3pika. CopepKaTeIbHON U CTPYKTYPHOH OCOOEHHOCTBIO y4eOHOTO Kypca «Anredpay sBIsSeTCs
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxxanne nauHUM «YHcia M BBIYUCIECHUS» CIYKAT OCHOBOM Ui JAJIbHEUILEro
U3YYCHUS MATEMaTHKH, CIIOCOOCTBYET PAa3BUTHIO y OOYYAIOIIMXCS JIOTUYECKOTO MBIIICHUS,
(OpPMHUPOBAHUIO YMEHHS TOJIH30BATHCS ANTOPUTMAMH, a TAK)KE MPUOOPETCHHIO MPAKTUYCCKUX
HABBIKOB, HEOOXOJUMBIX JUIsi TIOBCEIHEBHOHN XU3HU. Pa3BUTHE MOHATHUS O YKCIE HA YPOBHE
OCHOBHOTO 00IIETO 00pa30oBaHUs CBSI3aHO C PAIMOHAIBLHBIMH M UPPANMOHAIHHBIMU YHCIAMH,
dbopMUpOBaHHUEM MPEACTABICHUN O JCHCTBUTEIHLHOM 4YHCIE. 3aBEpPIICHHE OCBOCHUS YUCIOBOM
JIMHUW OTHECEHO K CpellHeMY 001IeMy 00pa30BaHUIo.

Copepxanne NBYyX anreOpanueckux JHHHA — «AJreOpandeckue BBIPAKCHHUS»Y U
«YpaBHEHUSI W  HEPABEHCTBA»  CIIOCOOCTBYeT  (OPMHPOBAHUIO Yy  OOyYarOUIMXCS
MaTEeMaTHYECKOTO amrmapara, HEOOXOJMMOTO Ui pEIIeHUS 3aJad MaTEeMaTHKH, CMEKHBIX
NPEMETOB U MPAKTUKO-OPUCHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOIO 001Iero oopa3oBaHus
yueOHBI  MaTepuan TPYNNUPYETCS  BOKPYT  PalMOHAIBHBIX  BBIpaXEHWH.  AnreOpa
JIEMOHCTPHPYET 3HAYCHUE MAaTEMAaTUKH KaK S3bIKa JUISI TOCTPOSHUSI MaTEMAaTHIECKUX MOJICIICH,
OIMCAaHMS MPOIECCOB U SIBIICHHUI peajbHOro mupa. B 3amaun oOyueHus anreOpe BXOISAT TaKKe
TaJbHEUIIee pa3BUTHE AINTOPUTMHYECKOTO MBIIUICHUS, HEOOXOJMMOTO, B YAaCTHOCTH, IS
OCBOCHHS Kypca HWH(GOPMATHKH, ¥ OBIJIQJICHUE HABBIKAMH JICIYKTUBHBIX PAaCCYXICHHU.
[IpeoOpazoBanre CUMBOIBHBIX (HOPM CIIOCOOCTBYET PA3BUTHUIO BOOOPAKEHUS, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxanne  (QYHKIMOHAILHO-TpaQUUECKOH JIMHUM  HAIEJICHO HA  TOJIyYCHHE
00yJaromuMuCs 3HaHUH 0 QYHKIMIX KaK BaKHEHIIEH MaTeMaTHYeCKOH MOJIEIH JIJIsl OTIMCAHUS
U HCCJICIOBAHUS PAa3HOOOPA3HBIX IMPOIECCOB M SIBJICHWHA B TpUpOJe M obmiectBe. M3yueHue
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MaTepuana CHOCOOCTBYET pa3BUTHIO y OOYy4YaOIIUXCS YMEHHS HCIIOJNBb30BAaTh pa3UYHbIC
BBIPA3UTEIbHBIE CPEJICTBA SI3bIKA MAaTEMAaTUKH — CJIOBECHBIC, CHMBOJIMYECKHE, rpaduyeckue,
BHOCHT BKJIaJ] B ((OpMHUPOBAHKE MPEICTABICHUNA O POJIM MAaTEMATUKH B Pa3BUTUHU LIUBUIU3AIIUN
U KYJIbTYPHI.

CornacHo yuebHOMY IulaHy B 7-9 kiaccax wu3ydaercss y4eOHBbIH Kypc «AnreOpay,
KOTOPBIA BKJIIOYAET CJEAYIOLIME OCHOBHBIE pa3lenbl coiepxaHus: «Uuciaa U BBIUMCICHUSY,
«Anrebpandeckue BRIPAKEHUNY, « Y paBHEHUS U HEPABEHCTBA», « DYHKIIMNY.

Ha usyuenue yueGHoro kypca «Ainredpay» orsogutcs 306 yacos: B 7 kiacce — 102 yaca
(3 yaca B Heznemnto), B § kiacce — 102 4gaca (3 yaca B Henento), B 9 knacce — 102 gaca (3 gaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIIACC

Ymucna v BbIYMCTICHUS

Jlpobu OOBIKHOBEHHbIE U JAECATUYHBIC, MEpPeXo] OT OJHON (opmbl 3amucu Apodei K
npyroi. [lonsiTHEe panoHanNbHOIO YMCia, 3alMCh, CPABHEHUE, YIIOPAI0YUBAHUE PALIMOHAIBHBIX
yncesl. Apudmernyeckue AEMCTBUS C pallMOHaIbHBIMU YHciIaMu. PelieHue 3anad u3 peaibHOU
NPaKTUKU Ha 4acTH, Ha APOOH.

Crenenb ¢ HaTypajJbHBIM IOKa3aTeJIeM: ONpe/esieHne, MpeoOdpa3oBaHre BbIpaKEHUN Ha
OCHOBE OIpe/IeIeHHUs, 3aiCh O0NbIINX Yncen. [IponeHTsl, 3amuch MPOLEHTOB B BUE APOOH U
Ipobu B BUJE MpOLEHTOB. Tpu OCHOBHBbIE 3aJjaud Ha MPOLIEHTHI, pEUICHHE 3aJau U3 pealbHOU
IIPAKTHKH.

[IpumeHeHne NpU3HAKOB ACTUMOCTH, Pa3JI0OKEHUE HA MHOXKHUTENIN HATYpaJIbHbIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE TIpsMasi K 0OpaTHast MpONOPLUOHATBHOCTH.

Anredpanyeckue BbIpasKeHUsI

IlepemeHHbIE, YMCIOBOE 3HAYEHHE BBIPAKEHUS C NEPEMEHHOH. JlonmycTUMbIE 3HA4YEHUs
nepeMeHHbIX. [IpeacraBneHne 3aBUCUMOCTH MEXAY BeJIWYMHAaMU B BHUJE (DOPMYIIBL
Brruncnenus no gpopmynam. [IpeobpazoBaHre OyKBEHHBIX BBIPaXKEHUH, TOKICCTBEHHO PAaBHbIE
BBIpa)KEHUS, MpaBWla NIpeoOpa30oBaHus CyMM M NPOU3BENECHHM, MTpaBUiIa PACKPBITUS CKOOOK U
NPUBEICHUS OJOOHBIX ClIaraeMblIX.

CBolicTBa CTENEHU C HATYpPAJIbHBIM IMOKA3aTEJIEM.

OpnowieHsl 1 MHOroujeHsl. CteneHb MHOrowieHa. CiloXKeHHe, BBIYUTAHUE, YMHOKEHUE
MHOro4IeHOB. DOpMysbl COKPAIIEHHOTO YMHOXKEHUS: KBaJpaT CyMMBbl M KBaapaT Pa3HOCTH.
®opmyia pa3HOCTH KBaApaToB. Pa3noxeHne MHOTOWIEHOB HA MHOXKUTEIIH.

YpaBHeHNsI 1 HEPABEHCTBA

VYpaBHeHHE, KOPEHb ypaBHEHHUS, MPpaBHiia MpeoOpa3oBaHus YPaBHEHUS, PABHOCHIIBHOCTh
ypaBHEHUH.

JIuneniHOE ypaBHEHHE C OJHOW IEPEMEHHOM, YUCIO KOPHEH JIMHEMHOIO ypaBHEHUS,
peleHue JIMHEHHbIX ypaBHeHUU. COCTaBlIEeHME YpaBHEHHMI IO YCIOBHUIO 3ajauyu. Pernienue
TEKCTOBBIX 3aJ[a4 C TIOMOILBIO YPABHEHUH.

JluneliHoe ypaBHEHHE C JIByMs MEPEeMEHHBIMH U ero rpaduk. CrucreMa IBYX JIMHEHHBIX
YpaBHEHHI € JByMs IEpeMEHHBbIMHU. PemieHue cucteM ypaBHEHHH CIOCOOOM MOICTaHOBKH.
[TpuMeps! pelIeHnsT TEKCTOBBIX 3a1a4 C IIOMOILBIO CUCTEM YPaBHEHHIA.

DOYyHKIUH

Koopaunara Ttouku Ha npsMod. UucnoBble NMPOMEXYTKU. PaccrosHue Mexny IByms
TOYKaMU KOOPJAMHATHOU IIPSMOM.

[IpsimoyronbHas cucrema KoopAuHat, ocu Ox u Oy. Alcuucca M OpJUHAaTa TOYKH Ha
KOOpAMHATHOM mockocTu. [lpumepsl rpadukoB, 3agaHHbIX (opmynamu. UreHHe rpadukoB
peanbHbIX 3aBUcHUMOCTe. [lonstne ¢ynkuun. I['padux dyakouu. CpoiicTBa  (HYHKIIHIA.
Jluneitnast gynkuus, e€ rpaduk. ['papux ¢pynkmmu y = |x|. I'padudeckoe pernenne nuHeHHBIX
YpaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHH.

8 KJIACC

Yuciaa 1 BLIYUCTEHUS

KBanparuapiii koperb u3 uucia. [loHarme 00 wppamwoHaqbHOM uwmcie. JlecaTudHbie
NpUOIVKEHUST UPPAIMOHATBHBIX uncen. CBolicTBa apu(PMETHUECKUX KBAJAPATHBIX KOPHEU U MX
MpUMEHEHNE K TPeoOpa30BaHUIO YHCIIOBBIX BHIPAKCHUW WM BBIYHUCICHUSM. JleliCTBHTEIIbHBIC
qHCIa.



Crenenb ¢ LeNbIM NIOKa3zateneM u e€ cBoiicTBa. CTaHnapTHas 3alKCh YUCTA.

AnredOpanyeckue BbIpasKeHHsI

KBagpartsblii TpéxusieH, pa3ioKeHHe KBaIPpaTHOTO TPEXWICHA HA MHOKUTEH.

Anrebpanyeckass apoOb. OCHOBHOE CBOMCTBO anreOpanueckod apoou. CroxeHwue,
BBIUUTAHUE, YMHOKEHHE, JIeJIeHne airedpanyeckux aApoOei. PannoHanbHbIe BBIpaXKEHUS U HX
npeobpazoBaHue.

YpaBHeHusI 1 HEPaBEeHCTBA

KBanpaTtHoe ypaBHeHue, ¢opmyia KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemienne ypaBHeHUH, CBONAIIMXCA K JMHEWHBIM W KBaapaTHBIM. [lpocreiimme npoOHO-
panuoHaIbHbIe YPaBHEHUS.

I'paduueckas uHTEpHpeTanys ypaBHEHHH C IBYMs MEPEMEHHBIMU U CHUCTEM JIMHEMHBIX
YpPAaBHEHUH C JBYMs IEepeMeHHbIMU. [IpuMepbl pemeHuss CUCTeM HENMHEMHBIX YpaBHEHUH C
JBYMsI IEPEMEHHBIMH.

Pemrenre TeKCTOBBIX 33714 aNTreOpandecKuM CIIOCOOOM.

UucnoBble HepaBeHCTBA U HX CBoWcTBAa. HepaBeHCTBO € OIHOM IIEPEMEHHOM.
PaBHOCWIIBHOCTH HepaBeHCTB. JIMHelHble HepaBeHCTBA € OAHON mnepeMeHHOW. CucTembl
JIMHEVHBIX HEPABEHCTB C OAHOM IEPEMEHHOI.

DYyHKIUA

[Tonsarue ¢pynkmu. O6IaCTb ONpeNeNeHusl U MHOKECTBO 3HaueHU ¢pyHkunu. CriocoOb
3a/1aHust PyHKITUH.

I'papux ¢ynkuuu. Yrtenue cpoiictB ¢yHkiuu no e€¢ rpaduky. IIpumepsl rpapukon
GyHKIMI, OTpa)XaroluX peajbHble TPOLECCHI.

DyHKIMH, ONUCHIBAIOIINE MPSAMYI0 M OOpaTHYIO MPONOPLUOHATbHBIE 3aBUCUMOCTH, MX
rpadukn. OyHKIMU y = X2, y = x3, y = VX, y=|x|. Tpadudeckoe pelieHne ypaBHEHHI H CUCTEM
YPaBHEHHHU.

9 KJIACC

Yucsia 1 BbIYUCTECHUS

PanmonaneHblie yncna, UppallOHAIbHbIE YHCIA, KOHEYHbIE U OECKOHEUYHBIE JeCATUYHbIE
npobu. MHOXKECTBO JEHCTBUTENBHBIX YHCEN, ICHCTBUTENBHBIC 4YHCIA KaK OECKOHEYHBIC
JIecsTHUHble  OpoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBUE  MEXKAY  MHOXKECTBOM
JIEUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MPSMOM.

CpaBHEHHE IEHCTBUTEIBHBIX YHCEN, apu(METUYECKUE ICHCTBUSA C JNCUCTBUTECIHHBIMH
YUCIIAMH.

Pa3mepbl 0OBEKTOB OKPYKAIOIIETO0 MHUpPA, ATUTEIBHOCTh MPOIECCOB B OKPYKAIOIIEM
MHUpE.

[Ipubnmk€HHOE 3HAUYEHHE BEJIMYMHBI, TOYHOCTH MNpUONMKEHHUs. OKpYIJeHHE YHCe.
IIpukuaka v OLEHKA pe3yIbTaTOB BEIYUCICHUN.

YpaBHeHNd U HEPABEHCTBA

JInneniHoe ypaBHeHue. PelieHne ypaBHEHUHN, CBOAAIIMXCA K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASIIUMXCS K  KBaJApPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUU TpeThed M YETBEPTOM CTENEHEU
Pa3iIoKEHUEM Ha MHOKHUTEIIN.

Pemenne  npoOHO-pallMOHANBHBIX  ypaBHeHM.  PemieHwe  TEKCTOBBIX — 3ajad
anredpandecKuM METOIOM.

VYpaBHeHHe ¢ AByMs MepeMeHHBIMU U ero rpaduk. PemeHue cucreM IBYX JHMHEHHBIX
ypaBHEHUN C JIBYMs IEpEMEHHbIMU. PellieHrne cuctem JBYX ypaBHEHHUH, OJIHO U3 KOTOPBIX
JUHEWHoe, a Ipyroe — BTOpoi creneHu. ['paduueckas uHTEpHpeTanus CUCTEMbl ypaBHEHUH ¢
JIBYMsI TIEPEMEHHBIMU.



Perienue TekCTOBBIX 3ajjay anredOpandeckuM CriocoOOM.

YucnoBsle HEPAaBEHCTBA U X CBOMCTBA.

Pemienne nuMHEHHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PelleHue cucreMm JIMHEMHBIX
HEpaBEHCTB ¢ OAHOW mepeMeHHOW. KBanparHele HepaBeHcTBa. ['paduueckass MHTEpHperanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C IBYMsI [IEPEMEHHBIMH.

DOYyHKIUHA

KBangpartuunas ¢yHkuus, e€ rpadpuk u cpoiictBa. [lapaGona, KOOpAMHATHI BEPILIUHBI
napaboJIbl, OCh CHMMETPHUH TTapaboIIbl.

I'paduxu Gynxmmit: y =kx, y =kx + b, y =k/x, y = x3, y = Vx, y = |x| 1 ux cBoiicTpa.

Yuc0BbIe MOCTEI0BATEIBLHOCTH H IIPOrPecCHH

[lonsTHE YMCIOBON MOCIEN0BATEIBHOCTH. 3aJaHUE MTOCIEN0BATEIbHOCT PEKYPPEHTHON
dbopmymoit u GopMyIoii n-TO UiIeHa.

Apudmernueckass U reoMmerpuyeckas —nporpeccud. DopMmysbl  n-TO  4ieHa
apu(pMeTUYECKON U FreOMETPUUECKON MPOTPECCHIA, CyMMBI IEPBBIX 71 YJICHOB.

N300pakeHne 4ieHOB apu(pMETHUYECKOH M T€OMETPUUYECKOW MPOrpeccHil TOYKaMH Ha
KOOPAMHATHOM MIIOCKOCTHU. JINHENHBIN 1 AKCIIOHEHUIUAIbHBINA POCT. CII0KHbBIE MPOIIEHTHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI YYHEBHOI'O
IMPEAMETA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JInyHOCTHBIE Ppe3yJbTAaThbl OCBOCHHUS IMPOrpaMMBI ydeOHOro Kypca «Anredpay
XapaKTePU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHME:

MPOSIBIICHUEM HWHTEpeca K TMPOUUIOMY W HACTOSIIEMY POCCHUMCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHWEM K JOCTHMXKEHHSIM POCCHMCKMX MAaTeMaTUKOB M POCCUHCKOU
MaTeMaTUYECKOM IIKOJIbI, K UCIOJb30BAHUIO 3TUX JIOCTUKEHHUI B IPYTUX HAyKaxX W MPUKIATHBIX
chepax;

2) rpa:kaaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIMIOJIHEHUIO OOS3aHHOCTEH TpakJaHWHA WM peallM3allid e€ro Impas,
MPEACTABICHHEM O MaTEeMaTHYeCKHX OCHOBaX (DYHKIIMOHHUPOBAHMS PAa3IUYHBIX CTPYKTYP,
SIBJICHUH, TPOLEAYpP I'PaXKJAaHCKOTO OO0IecTBa (HampuMep, BbIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXICHUIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPHUMEHEHHEM JIOCTHIKEHUN
HAyKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUUYECKUX MMPUHIUIIOB B JIEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCTIMTAHME:

YCTAaHOBKOM Ha aKTHBHOE YYacCTHE B PEIICHUM MPAKTUYECKUX 3a/7ady MaTeMaTH4YEeCKOM
HaIpaBJICHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMAaTHYECKOT0 0O0pa30BaHUs Ha MPOTSIKEHUU BCEH
JKU3HU JIJIS1 YCIIEITHON MPOECCHOHATBHON JACITEIPHOCTH M PA3BUTHEM HEOOXOAMMBIX YMEHHM,
OCO3HaHHBIM BBIOOPOM M TIOCTPOCHHUEM HWHIWBHIYAJIbHOW TpPAGKTOPHUU OOpa3oBaHUS U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYECKOe BOCTIUTAHME:

CIOCOOHOCTBIO K 3MOIIMOHAJIBLHOMY W 3CTETUYECKOMY BOCIPHUATHIO MaTeMaTHYECKHX
00BEKTOB, 3a/1a4, PEIICHH, PACCYKICHUM, YMEHUIO BUACTh MaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHMS:

OpHEHTAIMEH B JCATEIHPHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MpPEICTaBICHHHA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS 4YENOBEKa, NPHPOABI W OOINecTBa, TOHUMaHUEM
MaTeMaTHUYeCKOW HayKH KakK cdepbl 4YeIOBEYECKOW [eATEeIbHOCTH, ITaroB €€ pa3BUTHSA W
3HAYUMOCTHU JIJIsl PA3BUTHUS [IUBUJIU3AIIMH, OBJIAJICHUEM SI3BIKOM MaTEMaTUKU U MaTeMaTUYECKOM
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KyJIbTYpOH Kak CpEICTBOM IIO3HAHUS MHpa, OBJIAJACHUEM NPOCTEHIIMMU HaBbIKAMHU
HCCJIEI0BATENIBCKON IEATEIIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (OpMHpPOBAHHE  KYJBTYPbI  310POBbSI W
IMOLMOHAIBLHOIO 0JIArOMOIyYHs:

TOTOBHOCTBIO IPUMEHATH MaTEMAaTUUYECKUE 3HAHUS B HHTEpEcax CBOETO 310POBBS,
BEJICHUS 37J0pPOBOr0 00pasa U3HHU (30pOBOE MUTaHUE, cOATAHCUPOBAHHBIN PEXKUM 3aHATUN U
OTIbIXa, peryisipHas (QHU3MUecKass aKTUBHOCThH), C(POPMHUPOBAHHOCTHIO HaBbIKa pediexcuu,
IpU3HAHUEM CBOETO IIPaBa Ha OLIMOKY U TAKOTO K€ IIpaBa JIpyroro YeJIoBeKa;

7) 3ko10TMYeCcKOEe BOCTIMTAHHE:

OpUEHTallMel Ha MPUMEHEHHE MAaTeMaTH4YEeCKUX 3HAHWUM JUIs pelieHus 3ajad B o0sactu
COXPAHHOCTH OKpYXKarolled cpefpl, MIaHUPOBAaHUS IIOCTYIKOB M OLIEHKM HMX BO3MOJKHBIX
MOCNEACTBUM JUIsl OKpY KaIoLIel cpebl, 0CO3HAaHUEM TJI00alIbHOIO XapakTepa 3KOJOTHYEeCKHX
npoOJeM U MyTel uX peleHus;

8) apanTanmns K U3MEHAKIINMCS YCJIOBUSM CONUAILHOM M IPUPOJTHOI Cpe/bl:

TOTOBHOCTBIO K JCMCTBUSIM B YCIOBUSIX HEONPEAECIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPaKTHUUECKYIO JESTebHOCTb, B TOM YHCJE YMEHHUE YUUTHCS y JPYTHX
Jro/iel, MpUOOpeTaTh B COBMECTHOW J€SITEIbHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIUU U3
OIbITA JIPYTHX;

HE00X0IMMOCTBIO B ()OPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM YucCie (GOpMyIUpOBaThH UJEH,
HOHATHS, TUIIOTE3bl 00 OOBEKTaX M SBICHMUAX, B TOM UYHCIIE PaHEe HEU3BECTHBIX, OCO3HABATH
ne(GUIUTH COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABATh CTPECCOBYK CHUTYallMIO, BOCIPHUHMMATh CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH MPUHUMAEMbIC PELICHUS U
necTBus, GopMyJINpoOBaTh U OLIEHUBATh PUCKH U MOCIEACTBUS, GOPMHUPOBATH OIIBIT.

METAIIPEIAMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/IbHBbIE yHHBepcAJIbHbIE Y4eOHbIe JeliCTBHSA

Ba3oBble Jloruyeckue aeicTBus:

J BBISIBISATH M XAapaKTepPU30BaTh CYLIECTBEHHbIE IPU3HAKM MaTeMaTUYECKUX
00BEKTOB, MOHATUH, OTHOLICHUNA MEXAYy MOHATUAMH, (GOPMYIUPOBATH ONpPEACTICHHS MOHATHH,
YCTaHABIMBATh CYIIECTBEHHBbIM NpHU3HAK KIAaCCU(UKALMK, OCHOBaHUSA JUIsi 000OLIeHus u
CPaBHEHMs, KDUTEPUH ITPOBOAMMOIO aHAJIN3A,

. BOCIIPUHUMATB, dbopmynHupoBaTh 51 IpeoOpa3oBbIBATH CYXKJICHHUS:
YTBEPAUTENIbHBIE U OTPULIATEIbHbIE, €MHUYHbIE, YACTHBIE U OOIIHE, YCIOBHBIE;
. BBIABIIATH MAaT€MaTU4YECKUE 3aKOHOMEPHOCTH, B3aMMOCBA3U U IPOTHUBOPEUUs B

dakTax, NaHHBIX, HAOMIOJACHUSAX M YTBEPXKICHUSIX, NpeAsaratb KPUTEPUU I BbISBICHUS
3aKOHOMEPHOCTEW M IPOTUBOPEUHIA;

. JenaTb BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIOYEHUH, YMO3aKIIIOUEHUH 10 aHAJIOTUH;
. pa3dbupaTh JOKa3aTeNbCTBA MATEMaTHUYECKUX YTBEPXKACHUM (MpsIMble U OT

NPOTUBHOTO), TPOBOAUTH CaMOCTOSITEIBHO HECIOXKHBIC JIOKAa3aTelIbCTBA MaTEMaTHYECKUX
(hakTOB, BHICTPaUBATH apryMEHTAILUIO, IPUBOJMUTH IIPUMEPHI U KOHTPIPUMEPHI, 000CHOBHIBATH
COOCTBEHHBIE PACCYKIACHUS;

. BBIOMpATh CIIOCO0 peleHust y4eOHOH 3a1a4n (CpaBHUBATH HECKOJIBKO BapUAHTOB
peleHus, BbIOMpaTh HamboJiee MOAXOMAIIUN € YY4ETOM CaMOCTOSTEIBHO BBIICICHHBIX
KPUTEPHEB).

Ba3oBbie ncciiegoBaTe/IbCKHE HeliCTBUSA:
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o UCTIONIB30BaTh BOMPOCHI KAaK MCCIENIOBATEIbCKUH HHCTPYMEHT TO3HAHUS,
dbopMynmupoBaTh BOMPOCH], (UKCHUPYIOIIUE MPOTUBOPEUUE, MPOOJIIEMYy, CaMOCTOSITEIHHO
yCTaHABJIMBATh UCKOMOE U JTaHHOE, (POPMHUPOBATH TUTIOTE3Y, APIYMEHTHPOBATH CBOIO MO3HIIUIO,
MHEHHE;

o OPOBOAWTH MO  CAMOCTOATEIBHO  COCTABIEHHOMY  IUIAHY  HECJIOXKHBIN
AKCIEPUMEHT, HEOOJBIIOE MCCIICAOBAHUE M0 YCTAHOBICHHIO OCOOCHHOCTEH MaTEMaTHYECKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXYy COOOM;

. CaMOCTOSITEIbBHO (POpMyIHpOBaTh OOOOIIEHHUS W BBIBOJALI IO pe3yJbTaTaM
NPOBEAEHHOTO  HAONIONCHUS, UCCIEJIOBAaHMs, OLCHUBATh JOCTOBEPHOCTh  IMOJYYCHHBIX
Pe3yJIbTAaTOB, BHIBOJOB U 0000IICHUIA;

o MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IMPOIECCa, a TaKKe BBIIBUTATH
MPEITONIOKEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ nnpopmanmeii:

J BBISIBJIATh ~ HEIOCTaTOYHOCTh M HM30BITOYHOCTh  HMH(pOpPMAIMM, JaHHBIX,
HEOOXOJIMMBIX JUIS PEIICHUS 3a1auu;

J BBIOMpATh,  AHATU3UPOBATh, CHCTEMATU3MPOBATh U HMHTEPIPETUPOBATH
MH(pOpMANNIO Pa3IUYHBIX BUOB U (HOPM MTPEICTABICHHS;

J BbIOMpaTh (GopMy HpeicTaBieHUs WHPOPMAMK U WUIIOCTPUPOBATH pelIacMble
3a/1a4M CXEMaMHU, JMarpaMMaMHy, HHOHM rpauKoil 1 X KOMOWHANNSAMU;

J OLICHMBATh HA/E&KHOCTh MHPOPMAIMH TI0 KPUTEPHSM, MPEIOKEHHBIM YUUTEIEM

WK CPOPMYIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHMKaTHBHBIE YHUBeEpPCaJIbHbIE y4eOHbIe JeiiCTBUS:

° BOCIIpUHUMATL U Q)OpMYJII/IpOBaTB CYKIACHUA B COOTBCTCTBUU C YCIOBUSIMU U
HeNsIMH  OOIICHMSI, SICHO, TOYHO, T'PaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHUS B YCTHBIX U
MUCBbMCHHBIX TCKCTAX, JAaBaTb MOACHCHUA II0 XOAYy PpPCIICHHUA 3adadd, KOMMCHTHUPOBATH
MOJTy4YE€HHBIN pe3yJIbTarT;

. B Xo0Je OOCYXIeHHUs 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
HpO6J’ICMBI, pemaeMoﬁ 3ala4yd, BBICKA3bIBATb MHJACH, HAUCJICHHBIC Ha IIOUCK PCUICHUA,
COTIOCTABJISITh CBOM CYXKJCHHUS C CYXACHUAMU APYTUX YYaCTHUKOB TUANIOTa, OOHAPYKHUBaTh
paznuuMe M CXOJCTBO MO3ULHUH, B KOPPEKTHOH ¢opme (opMynupoBaTh pa3HOIIACUS, CBOU
BO3paKEHUS;

o MPEJCTaBIATh PE3yJabTaThl PEIICHUs 3aJayd, JKCIEPUMEHTa, HCCIIEeIOBaHMs,
MPOEKTa, CaMOCTOSITEIIPHO BBIOMpATh (pOpMAT BBICTYIUICHUS C Y4ETOM 3a1ad MPE3CHTAINH U
0COOCHHOCTEH ayAUTOPUH;

o MOHMMATh W WCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ WHIWBUIYaTbHON
paboThI IpU pelIeHNH YYEeOHbIX MaTeMaTHUYECKHUX 3a/1aY;
o NPUHUMATh IIeJlb COBMECTHOW JAESITEeNbHOCTH, IJIAaHHUPOBATh OpPraHU3AIUIO

COBMECTHOM paboOTHI, pacmlpeneisTh BHIBl padOT, JOTOBAPHBATHCSA, OOCYXKIATh IPOIECC U
pe3yabTaT paboThl, 00001IaTh MHEHHUST HECKOJIBKHX JTFOJICH;

. y4acTBOBaTh B TPYMIOBBIX (opMax padboThl (0OCYXIeHHs, OOMEH MHEHHSIMH,
MO3IrOBbIC HITYPMbI U IIpyTHC), BBITIOJIHATH CBOKO YacCTb paGOTBI U KOOPAHMHUPOBATH CBOU
JICHCTBUS C IPYTHMHU WICHAMH KOMaH]IbI, OIICHUBATh KA4E€CTBO CBOETO BKJIAJa B OOIIUIl MPOYKT
10 KPUTEPHSIM, CHOPMYITMPOBAHHBIM yYaCTHUKAMHU B3aUMOACHCTBUSI.

PeryisiTUBHbIE YHHBepPCAJIbHbIE yUeOHbIE NelcTBUS
Camoopranmnsanms:



J CaMOCTOSATENIFHO COCTABIIATH IUIAH, AITOPUTM PELICHUS 3a/1aud (WIM €r0 4acTh),
BBIOMPATH CIIOCOO peIIeHUs ¢ Y4ETOM MMEIOIUXCS PECYpCcOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTHPOBATh BAPUAHTHI PELICHUH ¢ Y4ETOM HOBOM MH(pOPMAIHH.

CaMOKOHTPOJIb, SMOLMOHATbHbI HHTE/IEKT:

J BJaJIeTh CHoco0aMH CaMOIIPOBEPKH, CAaMOKOHTPOJS Ipolecca M pe3ysbrara
pelLIeHus MaTeMaTHYECKOM 3a1auu;
o NpEeIBUIETh TPYAHOCTH, KOTOPblE MOTYT BO3HMKHYTh IPH pEIIEHHM 3aJauu,

BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIHCTB, HAMICHHBIX OIIHOOK,
BBISIBJICHHBIX TPYJHOCTEH;

. OLICHUBATh COOTBETCTBHE pe3yjbTaTa JEATEIbHOCTH IOCTABICHHOW IEeNu WU
YCIIOBUSIM, OOBSICHSTH MPUYMHBI JOCTIKEHUS WU HEIOCTIKEHUS IIeNId, HAXOJUTh OLINOKY,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI

K konmy oOydeHuss B 7 kjacce OOy4aIOMUKCS TMOJYYUT CICAYIONIHNE MPEIMETHBIC
pE3yJIbTaThI:

Yucsia ¥ BbIYUCICHUSA

BrImonHATE, coderas yCTHBIE W MUChMEHHBIC TPUEMBI, apu(PMETHUYECKHUE ICUCTBHS C
paloHaIbHBIMU YHCTIAMHU.

HaxonuTh 3HaUeHUs YMCIIOBBIX BBIPAKEHHM, MPUMEHSATh pa3HOOOpasHbIe CHOCOOBI U
OpUEMBl  BBIUMCIICHHUS] 3HAYEHUN JPOOHBIX BBIPAKEHUN, COJEp)KalIMX OOBIKHOBEHHBIE U
JECATHYHBIC TPOOH.

[lepexoauts oT 0HOI (PopMBI 3amucu yucen K Ipyroi (mpeodpa3oBbIBaTh JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YaCTHOCTH B OECKOHEUYHYIO
JECATUYHYIO APOOB).

CpaBHUBaTh M YIOPSAI0YMBATH PallMOHAIbHBIE YUCIIA.

OKpyrasTh Yyncia.

BrINoAHATE NPUKUAKY U OLEHKY PE3YJIbTaTa BHIYMCIICHHUM, OIEHKY 3HaYE€HUN YHCIIOBBIX
BbIpa)KeHUI. BBIMOMHATE AEHCTBUS CO CTENEHSIMU C HATYPAJTbHBIMU MTOKA3aTEIISIMH.

[IpuMeHsTh NPU3HAKU JEIMMOCTH, PA3JI0KEHHE HA MHOKUTEIN HATypaJIbHBIX YHCEIL.

Pemath mpakTHUKO-OPUEHTUPOBAHHBIE 3aJla4M, CBSI3aHHBIE C OTHOILICHHUEM BEJIUYMH,
IPONOPLUOHATIBHOCTHIO BEIMUNH, IPOLEHTAMH, HHTEPIPETUPOBATH PE3YJIbTAThl PEIICHUS 3a/1a4
¢ Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH paccMaTpUBaeMbIX OOBEKTOB.

AnredOpanyeckue BbIpasKeHHsI

Hcnonb3oBath anreOpanyecKkyr0 TEPMHUHOJOTHIO M CHUMBOJUKY, NPUMEHATH €€ B
IpoIiecce OCBOCHUS Y4eOHOTO MaTepHara.

HaxoauTh 3HaueHns: OyKBEHHBIX BBIPQXKEHUN TIPU 33IJaHHBIX 3HAYCHHIX IEPEMEHHBIX.

BrImonHATe TpeoOpa3oBaHus EOro BEIPAKEHUS B MHOTOYJICH MPUBEICHUEM TT0T00HBIX
CJIaraeéMbIX, paCKpbhITHEM CKOOOK.

BbINOMHATE YyMHOXKEHHE OJHOWIEHa HAa MHOTOWIEH M MHOTOYJeHa Ha MHOTOYJIEH,
OPUMEHATH (JOPMYIIBI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCyIecTBISATh pa3oKEHUE MHOTOYJICHOB Ha MHOXHUTEIU C MOMOLIbIO BBIHECEHMS 3a
CKOOKHM OOIIEro MHOXHUTENs, TPYNIHUPOBKU CIaraeMbIX, MpUMEHEHUs1 (HOpMyN COKpaIIEHHOTO
YMHOKCHHS.

[IpumensaTp mnpeoOpa3oBaHUs MHOTOUJICHOB JMJIsi pEUICHHS pa3iNyYHbIX 3a7ad  u3
MaTeMaTHKH, CMEXHBIX MPEIMETOB, U3 PEAIbHOM MPaKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEN ¢ HATypajIbHBIMU MMOKA3aTEISIMH AJIsl TPeoOpa3oBaHUs
BBIPAKCHU.

YpaBHeHHsI 1 HEPABEHCTBA



Pemarp nuHelHbIE ypaBHEHHUs C OIHOM NEPEMEHHOM, NIPUMEHSs NPaBUJIa IEpeEXoAa OT
UCXOJHOTO YypaBHEHHUS K PaBHOCWIbHOMY eMy. [IpoBepsTh, SBJISETCS JM YUCIO KOPHEM
YPaBHEHUH.

[IpumensTs rpaduueckre METOIbl P PEIICHUH JTMHEWHBIX YPaBHEHUN U UX CUCTEM.

[TonGupath npuMepsl map YHceld, SBISIOUIMXCS PEHIEHUEM JIMHEHMHOTO YpaBHEHUS C
JBYMsI IEPEMEHHBIMU.

Ctpouth B KOOPAMHATHOW IJIOCKOCTH TIpaduK JMHEHHOTO YpaBHEHUS C JBYMS
NEPEMEHHBIMH, M0JIb3YACH I'PpaUKOM, IPUBOJUTH IPUMEPHI PELICHUS YPABHEHHUSL.

Pemarp cuctemsl IByX JMHEWHBIX yYpaBHEHUH C JBYMs IEPEMEHHBIMH, B TOM 4YHCIIE
rpaduyecku.

CocTaBiATh M peliaTh JUHEHHOE YpaBHEHHE WJIM CUCTEMY JIMHEMHBIX YpaBHEHUH II0
YCIIOBUIO 3aJauM, HWHTEPIPETHPOBaTH B COOTBETCTBHMM C KOHTEKCTOM 3a/ayd TMOJyYEHHBIN
pe3yJbTar.

DOYyHKIUHT

N300paxkaTh Ha KOOPAMHATHOM MpPSIMOM TOYKH, COOTBETCTBYIOIIME 3a/JaHHBIM
KOOpAMHATaM, JIy4Hd, OTpPEe3KH, WHTEpBaJbl, 3alKiChIBaTh YHUCJIOBbIE MPOMEXYTKH Ha
anreOpanyeckoM sI3bIKe.

OtmeudaTh B KOOPJIMHATHOW IJIOCKOCTH TOYKU IO 33JaHHBIM KOOpJMHATaM, CTPOUTh
rpaduku TuHeHHbIX GyHKUKN. CTpouTs rpaduk GyHKIMH y = [X|.

OnuceiBaTh ¢ TOMOLIBKO (YHKUMH W3BECTHBIE 3aBUCUMOCTH MEXAY BEJIMYHHAMMU:
CKOPOCTb, BpeMs, pacCTOSHME, 1I€HA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJIUTEIBHOCTD, BPEM,
00BbEM paboTHI.

HaxonuTh 3HaueHne GyHKIMK N0 3HAYEHUIO e€ apryMeHTa.

[Tonnmate rpaduyeckuii ciocod MPeICTaBICHHUs U aHaIM3a UHPOpMaIUU, U3BJIEKATh U
UHTEPIPETUPOBATH HHPOPMALIUIO U3 IPa(UKOB PEaNbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K xonmy oOydeHuss B 8 kjacce OOy4aromUWCS TMOJYYUT CICAYIONIHME MPEIMETHBIC
pE3yJIbTaThI:

Yucsia ¥ BbIYUCICHUSA

Hcnonp30BaTh HauajabHbIE NPEACTABICHUS O MHOXECTBE NEHCTBUTENIBHBIX 4YUCEN I
CPaBHEHMsI, OKpPYIVICHUS M BBIYUCIEHHMH, M300paxkaTb IEHCTBUTEIbHBIE 4YMCIAa TOYKAMHU Ha
KOOPJMHATHOU IIPSIMOM.

[IpuMeHsATh NOHATHE apU(PMETHUECKOro KBaJPaTHOIO KOPHs, HAXOAUTh KBaJpaTHbIE
KOPHH, UCHIOJIB3YSI TPH HEOOXOAUMOCTH KAJIBKYJIATOP, BHIIOIHATH IPeoOpa3oBaHus BIPAKECHHIH,
coJleprKalIuX KBaJpaTHbIE KOPHU, HCIIONIb3Ys CBOMCTBA KOPHEH.

Hcnonp3oBare 3amucu OONBIIMX M MaJlbIX YHCENl C MOMOIIBIO JECATHYHBIX IpoOei u
creneHei yucia 10.

AJiredpanyeckue BbIpaKeHus!

[IpyuMeHATh MOHATHE CTENEHH C LEeNbIM I10Ka3aTelleM, BBIIOJIHATH IpeoOpa3oBaHus
BBIPAKEHUI, COIEPIKALUX CTENEHU C LIEIbIM IIOKa3aTEIIEM.

BhINONHATE TOXIECTBEHHBIE NMPE0oOpa30BaHUs PALMOHAIBHBIX BBIPA)KEHUH HAa OCHOBE
NpaBWI JEHCTBUI HAaJl MHOTOWICHAMH H alreOpanyecKuMH JpoOsMu.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHTEIH.

[IpumensTh 1npeoOpa3oBaHUS BBIPAKEHUH JUISI pELIEHHs Ppa3IUuYHBIX 3a1ad M3
MaTEMaTHKH, CMEXKHBIX IIPEIMETOB, U3 PEAILHOMN NMPAKTUKH.

YpaBHeHNS U HEPABEHCTBA

Pemats nvHeliHble, KBaJApaTHbIE YPABHEHUSI U PallMOHAJIbHBIE YPaBHEHUS, CBOISLIUECS K
HUM, CUCTEMBI IBYX YPABHEHHUH C IBYMS IEPEMEHHBIMH.

[IpoBoauTh IpOCTENIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHMH, B TOM YHUCIIE C
OpUMEHEeHHeM TIpadUuecKux TMpeAcTaBleHUil (ycTaHaBIMBAaTh, MMEET JM YpaBHEHUE WIU
CUCTEMAa YPaBHEHUU pEILIEHUs, €CIIU UMEET, TO CKOJIbKO, U IPOYEe).
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Ilepexoauts OT ciOBeCHOM (OPMYIMPOBKHM 3a7aud K €€ anredpanyeckod MOJEeNu ¢
MOMOIIbIO COCTABJICHUS YpAaBHEHMS WJIM CHUCTEMbl YypaBHEHHWI, HMHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33]1a4i MOJTY4YE€HHBIH pPe3ysbTaT.

[IpumeHsTH CBONCTBA YHCIOBBIX HEPABEHCTB JIs CPAaBHEHMUSI, OLIEHKH, pelIaTh JIUHEHHbIE
HEpaBEHCTBA C OJHOM NEPEeMEHHOM M MX CHCTEMBI, JaBaTh TIpa(UUEcKyl0 HIUTIOCTPALIUIO
MHO’KECTBA PEILICHNI HEpPaBEHCTBA, CUCTEMbI HEPAaBEHCTB.

DyHKUNH

[lonumats u ucnosnb30BaTh (YHKIUOHAJIbHBIE TOHATUS M S3bIK  (TEPMUHBL,
CHUMBOJIMYECKHE 0003HAUEHUs), ONpeNessATh 3HAYeHHWE (PYHKUMU MO 3HAYEHUIO apryMeHTa,
OTIpeeNATh CBOMCTBA (PyHKLIMHU 1O €€ TpaduKy.

Crpoutb rpaduku 3JeMEHTapHBIX PYHKUIUH BUJIA:

y=kix,y=x2,y=x3y=[x|, y= X, OIICHIBATH CBOICTBA UHCIOBOMH ¢byHKIMY 110 €€
rpaguxy.

K xonmy oOydeHuss B 9 kjacce 0OOy4arOmUNCS TMONYYUT CICAYIONINE MPEIMETHBIC
pE3yJIbTaThI:

Yuciia 1 BBIYMCICHUSA

CpaBHUBATh U YIOPSI0UMBATH PAllMOHAIBHBIE U HPPALMOHAIIBHBIE YHUCIIA.

BoinonusaTe apupmeTnuecke AeMCTBUS ¢ pallMOHAIBHBIMU YHUCIAaMH, COYETasl YCTHbIE U
IMCbMEHHBIE IPUEMBI, BBIIIOJIHATH BBIUNUCIIEHHS ¢ UPPALIMOHAIbHBIMU YU CIAMHU.

HaxonuTh 3HaueHus CTeneHel ¢ LeIbIMU OKa3aTeIsIMU U KOPHEH, BBIYUCIIATh 3HAUEHUS
YUCJIOBBIX BBIPAKECHUN.

OKpyrisiTh JENUCTBUTENbHbBIE YUCIIA, BBINOJIHATH HPUKUIKY pE3yJibTaTa BBIYUCICHUH,
OLICHKY YMCJIOBBIX BBIPAKEHUH.

YpaBHeHNsI 1 HEPABEHCTBA

Pemarp snuHElHBIE W KBaJpaTHbIE YpaBHEHMs, YPAaBHEHMsI, CBOIAIIMECS K HUM,
npocTeire 1poOHO-PalMOHAIbHbIE YPaBHEHHUS.

Pemarp cucreMsl IByX JUHEHHBIX YPaBHEHMM C JBYMs IEPEMEHHBIMU U CUCTEMBI JIBYX
YPaBHEHMH, B KOTOPBIX OJHO YPaBHEHHE HE SIBJIAETCS JIMHEHHBIM.

Pemrate TekcTOBBIE 3a7aud  anreOpandeckuM CHocoOOM € MOMOINBIO COCTaBJICHUS
YPaBHEHMS WA CUCTEMBI JIBYX YPAaBHEHHH € IByMsI IEPEMEHHBIMU.

[IpoBOoAUTH IPOCTEUIIINE UCCIIEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHMM, B TOM YUCIIE C
IPUMEHEHHEM TIpaUuecKuX MpeiCTaBIeHU (ycTaHaBIMBAaTh, MMEET JIM YPaBHEHUE WIIU
CUCTEMA YPaBHEHUH PEILIEHUS, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pemate sMHEiiHbIE HepaBeHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh pELICHUE
HEPAaBEHCTB HA YMCJIOBOW IPSIMOM, 3aIIUCBHIBATH PEILIEHUE C IOMOIBIO CHMBOJIOB.

Pemate cuctembl JIMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHE CUCTEMbl HEPABEHCTB HA YMCIIOBOM HPSMOI,
3allUChIBATh PEILIEHHE C IIOMOLIbI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUN PA3IMYHBIX 3aa4.

DOyHKUNH

Pacnio3naBath ()yHKIMU HM3y4eHHBIX BUAOB. I10Ka3bIBaTh CXEMATUYECKH PACIIOIOKECHUE
Ha KOOPJIMHATHOM IJIOCKOCTU rpaduKoB pyHKUMN Buaa: y = kx, y = kx + b, y = k/x, y = ax2 +
bx + ¢,y =x3, y=1x y= |x|, B 3aBuCcHMOCTH OT 3HaueHHMIT KOA()DUIUEHTOB, OMUCHIBATH
CBOWCTBA (DYHKITHIA.

Crpouth u n300paxkaTb CXEMaTHUECKU TpaUKH KBaJpaTUYHbIX (YHKLUMH, ONHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIIMNA TIO UX TpauKaMm.

Pacnio3HaBaTh  KBaJipaTHU4YHYIO (QYHKLIHIO 10 ¢opMmyne, NPUBOIUTH HPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHON )KU3HU, (PU3UKH, TEOMETPUH.

YucioBbIe MOCIEI0BATEIBLHOCTH H POrPeccHH
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Pacnio3HaBaTh apudMeTHUECKyI0 U TEOMETPUUECKYIO ITPOrPECCHU MPH PA3HBIX Crocobax
3a1aHusl.

BBINONHATE BBIUMCIIEHUS] C HMCIMOJIb30BaHUEM (DOpMyN n-ro wieHa apupMeTHUECKOH U
T€OMETPUYECKON MTPOTPECCUM, CYMMBI IIEPBBIX N WICHOB.

N300pakaTh wieHbl OCIEI0BATEIBHOCTH TOYKAMH HA KOOPIUHATHON TIOCKOCTH.

Pemrate 3amaun, cBs3aHHBIE C YHCIOBBIMU MOCIEIOBATENIBHOCTIMH, B TOM YHCIIE 33]1a41
U3 peaNbHOM KHU3HH (C UCTIOIB30BAHUEM KAJIbKYIIATOPA, LU(POBBIX TEXHOIOTUI).

TEMATHYECKOE IINTAHUPOBAHUE

TemaTnueckoe IIAHUPOBAHHUE COCTABIIECHO C Y4€TOM paboyeil mporpaMmbl BOCITUTAHUSI.

[Torennman naHHOTO y4eOHOTO TpenMeTra OO0ECHeUMBACT pEATH3AIMI0  CIICAYIOIINX
LeJIEBBIX PUOPUTETOB BocnuTaHus odydatouuxcs OO0O:

LeneBbie OpUEHTUPHI PE3yIHTATOB BOCITUTAHUS

1. I'pa’k1aHCKO-TaTPUOTUYECKOE BOCITUTAHUE!

. 3HAOWMKA U JOOAIUI  CBOIO Mallyl0 pPOAMHY, CBOM Kpal, HMEIOIIHHA
npeacrasienue o Pogune — Poccnn, ee TeppuTopyn, pacioyoKEHUH;

. CO3HAIOIIMH MPUHAIJIEKHOCTh K CBOEMY HAapOJy M K 00IIHOCTH TpaxkaaH Poccun,
IPOSIBISAIOIIUI YBaKEHUE K CBOEMY M IPYTUM HApOJaM;

. IOHUMAOIIUN CBOIO CONPUYACTHOCTh K HPOILIOMY, HAcTOsIIEMYy U Oyayiiemy
ponHoro kpas, ceoer Ponunsl — Poccuu, Poccuiickoro rocynapcrsa;

. IOHUMAOIIUN 3HaYeHHUE I'Pa)JaHCKUX CHUMBOJIOB (TOCYAApCTBEHHAs CUMBOJIMKA

Poccun, cBoero perumona), Mpa3gHUKOB, MECT MOYMUTAHUS TepOeB M 3alIUTHUKOB (OTedecTsa,
MPOSIBIISIONINI K HUM YBaXKEHHUE;

° I/IMCIOH_[I/Iﬁ NEPBOHAYAJIBHBIC TIPCACTABJIICHHUA O IpaBaXx W OTBCTCTBCHHOCTU
YeJI0BeKa B 00IIECTBE, IPAKIAHCKHUX MpaBax U 00s3aHHOCTSIX;
. NPUHUMAIOIIUI y4acTHe B )KU3HU KJilacca, 0011eo0pa3oBaTenbHOI Opranu3aiui, B

JIOCTYITHOM IO BO3PACTY COUUAIBHO 3HAYUMOM JI€SITEIILHOCTH.

2. JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

o YBOXKAIOIIMKA JTyXOBHO-HPABCTBEHHYIO KYJIBTYPY CBOEM CEMBH, CBOErO HApoa,
CEMEMHBIE NEHHOCTH C YYETOM HALIMOHAIIBHOM, PEJIMTHO3HON TPUHAJIEAKHOCTH;

o CO3HAIOIIUM  [IEHHOCTh  KaXJOM  YEJOBEYECKOW  KU3HU,  IPU3HAIOIIMIA
WHJUBUIYAIBHOCTh U JJOCTOMHCTBO KaXKJIOTO YEJIOBEKA;

o TIOOpOKeNaTebHbIN, TPOSBIISIONINN COTEPEKUBAHUE, TOTOBHOCTh OKAa3bIBAThH
MIOMOII[b, BBIPAKAIONINI HEMPHUATHE MOBEACHUS, MPUUYUHSIONETO (PU3NICCKUI W MOpaIbHBIN
BpEJl IPYTUM JIFOJSIM, YBAKAIOLIWNA CTapIlINX;

. YMEIOIINUNA OLEHUBATh IOCTYNKU C IO3ULUU UX COOTBETCTBUS HPABCTBEHHBIM
HOpPMaM, OCO3HAIOUINI OTBETCTBEHHOCTD 3a CBOM IIOCTYIIKH;
. BJIAJICIOMIMN TPEACTABICHUSAMA O MHOT000pa3HH S3BIKOBOTO M KYJIBTYPHOTO

npocTtpaHcTBa Poccuu, wMeEromuii repBoOHAaYaIbHBIC HABBIKM OOIICHHSI C JIFOJBMH Pa3HBIX
HapOoJ0B, BEPOUCIIOBEIAHUN;

. CO3HAIOIIUM HPABCTBEHHYIO M ACTETUYECKYIO IIEHHOCTH JIUTEPATYPhI, POIHOIO
SI3bIKA, PYCCKOTO SI3bIKA, MPOSIBISIONINNA UHTEPEC K YTEHUIO.

3. DcTeTHYeCKOE BOCIIMTAHHC:

. CIIOCOOHBIN BOCHPUHMMATh M UYYBCTBOBaTh IPEKpacHOe B OBITY, MpHUPOJE,
HCKYCCTBE, TBOPUYECTBE JIIOJIEH;

. NPOSBISIONUI  MHTEpEC M  yBaKEHHWE K OTEYECTBEHHOM U MHPOBOM
XyI0KECTBEHHOU KYJIbTYpE;

. MPOSBISIONIUMN  CTpEMJICHHME K  CAaMOBBIPDAKEHHIO B pa3HbIX  BHJAX

Xy,HO)KGCTBGHHOﬁ ACATCIIBHOCTHU, UCKYCCTBC.
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4. ®uznyeckoe BOcMHUTaHUE, (HOPMHUPOBAHHE KYIHTYPHI 3J0POBbS U IMOIMOHAIHLHOTO
Oyaromnonyuus:

. OepeXHO OTHOCSIIUNCA K (U3UYECKOMY 3T0POBBIO, COONIIONAIONINN OCHOBHBIC
mpaBuja 3I0POBOTO M 0€30MacHOTo sl ce0s M APYrux Jiroae oOpasa >KM3HU, B TOM YHCIIC B
UH(POPMALIMOHHOMN Cpefe;

. BIAICIONIMA OCHOBHBIMH HaBLIKAMH JIMYHOM M OOIIECTBEHHOM T'HTHUEHEL,
0€e301acHOro MoBeACHUs B OBITY, IPUPOE, OOIIECTBE;

. OpUEHTHUPOBAHHBINA Ha (PU3MUECKOE Pa3BUTHE C YUETOM BO3MOXKHOCTEN 3710pPOBbSI,
3aHATUSA PU3KYIBTYPOH U CIOPTOM;

. CO3HAIIMM W  NPUHUMAKOIMMK  CBOKO  IIOJIOBYIO  NPHHAIJIEKHOCTD,
COOTBETCTBYIOLIUE el ICUX0(U3UYECKHE U TIOBEJCHYECKHE OCOOCHHOCTH C YU€TOM BO3pacTa.

5. TpynoBoe BOCIIUTaHHE:

. CO3HAIOMIMI IEHHOCTh TPYJA B )KU3HH YEJIOBEKAa, CEMbH, OOIIIECTBA;

. MPOSIBIISIONIUN yBOXKEHUE K TPYIMy, JIOIIM TpyAa, OEpeKHOE OTHOIICHUE K
pe3ynbTaTaM Tpyjia, OTBETCTBEHHOE MOTPEOICHNUE;

. MIPOSIBIISIONIUI HHTEPEC K Pa3HBIM MPOPECCUsIM;

. YYaCTBYIONIMA B Pa3MUYHBIX BHJAX TOCTYIMHOTO IO BO3pPACTy TPyIa, TPYIOBOM
eI TEITLHOCTH.

6. DKOJIOTHYECKOE BOCITMTAHHUE:

. MOHMMAIOIINN IICHHOCTh HPHUPOJIBI, 3aBUCHMOCTh JKHU3HH JIIOJCH OT MPUPOIBI,
BIIUSTHUE JIIOJICH HA IPUPOAY, OKPYKAIOIIYIO CPEAy;

. MIPOSIBIIAIONIUNN JTFO0OOBb M OEpe)KHOE OTHOIICHHWE K NPHUPOJIC, HEIPUATHE
JIEUCTBHI, MPUHOCAIINX BPE MPUPOJIE, 0OCOOCHHO KUBBIM CYIIECTBAM;

. BBIPQKAIONIMH TOTOBHOCTHP B  CBOCH  JICATEIBHOCTH  NPHICPIKUBATHCS

HKOJIOTUYECKUX HOPM.
7. LleHHOCTh HAYYHOT'O TTO3HAHMUS:

. BLIpa)KaIOH_[I/Iﬁ MO3HABATCJIIbHBIC HMHTCPCChI, AKTHUBHOCTD, J0003HATEIILHOCTh U
CaMOCTOATCIIbHOCTD B ITO3HAHHWU, MHTCPEC U YBAXKCHUEC K HAYYHBIM 3HAHUAM, HAYKE,
o 06HaI[aIOH_[I/II71 NEpBOHAYAJIbHBIMU ITPCACTABICHHUAMU O IPUPOAHBIX U COLIMAJIBHBIX

00BEKTaX, MHOI000pa3uu 0OBEKTOB U SIBJICHUH MPUPO/BI, CBSI3U )KMBOM U HEKUBOM MPUPOJIBL, O
HayKe, HAy4HOM 3HaHUY;

. UMEIOIIMI  [EepBOHAYAJIbHBIE HABBIKM HAONIOJNEHWH, CHCTeMaTH3alUud |
OCMBICJICHHS OTIbITA B €CTECTBEHHO-HAYUYHOW U TyMaHUTapHOU O0JIACTSIX 3HAHHUS.

7TkJace
Wrdbopmarus JesTenbHOCTD
KonnuectBo | 00 3JIEKTPOHHBIX yueOHO- yauTeIA ¢
No KommaecTBo YYETOM
Paznen/Tema OIICHOYHBIX METOANYECKUX .
/o 9acoB paboueii
poLenyp marepuanax (OOP u
11OP) MIPOrpaMMBbI
BOCITUTAHUS
Yucna u
BBIYMCIICHHUS. bu6mmoreka [JOK
1 PammmonansHEIC 25 1 https://m.edsoo.ru/7f415690 1,2,5,7
yucia
5 AnreGpanueckue 7 1 bubmmorexa [IOK 1257
BBIPAXKEHUS https://m.edsoo.ru/7f415b90
YpaBHeHus bubnuorexa [JOK
3 HEPABEHCTBA 20 I https://m.edsoo.ru/7f415b90 1,2,5,7
4 Koopaunats! u 24 1 bu6mmorexa [JOK 1,2,5,7
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rpaduKH. https://m.edsoo.ru/7f415b90
DyHKIMHU
5 [ToBTOpEeHue u 6 1 bubnnorexa HOK 1257
000011IEHNE https://m.edsoo.ru/7f415b90 rery
OBIIEE
KOJIMYECTBO 102 5
YACOBIIO
ITPOT'PAMME
8kuace
Wrdbopmarms JearenbHOCTh
Konnyectso 00 3JICKTPOHHBIX YAHTCIA €
No KommuecTBo 6HO- Y4ETOM
/o Pasnen/Tema qACOR OLIEHOYHBIX | Y4Y€OHO-METOAUYECKUX paGoueii
poreyp matepuanax (0P u
11OP) MIPOTPaMMBbI
BOCITUTAHUS
Yucna n
1 BBIUUCIICHHUS. 15 bubmuoreka [JOK 1257
KBanpartusie https://m.edsoo.ru/7tf417af8 e
KOPHH
Yucna u
BEIAMCICHIL. bu6mmoreka [JOK
2 Crenens ¢ 7 https://m.edsoo.ru/]_7[f417af8 1,2,5,7
1IEJTbIM
TOKa3aTeJIeM
Anrebpanyeckue
3 BBIPAYKEHUS. 5 1 bu6numorexa LIOK 1257
KBanpatublii https://m.edsoo.ru/7f417af8 e
TPEXUICH
Anrebpanyeckue
BBIPAYKEHHUS. bu6mmoreka [JOK
4 AﬂregpaI/IHCCKaﬂ 15 1 https://m.edsoo.ru/]_7[f417af8 1,2,5,7
JpoOb
YpaBHeHuA U
HEpaBEHCTBA. bubnuorexa [JOK
> K]fa,[[paTHLIe 15 1 https://m.edsoo.ru%[ﬂ17af8 1,2,5,7
ypaBHEHUS
YpaBHeHus u
6 HEpPaBEHCTBA. 13 bubnnorexa [JOK 1257
Cucremsbl https://m.edsoo.ru/7f417af8 Ty
ypaBHEHUU
Y PaBHEH H bubmuoreka [JOK
/ HepaBeHeTBa. 12 1 https://m.edsoo.ru%[féll7af8 1,2,5,7
HepaBeHnctBa
DyHKIHH. bubmuoreka [{OK
8 OcHoBHELE 5 https://m.edsoo.ru%[ﬂl7af8 1,2,5,7
MTOHSATHUS
9 OyHKIHH. 9 bubnnorexa HOK 1257
YuciaoBwie https://m.edsoo.ru/7f417af8 e
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byHKIIH
10 [ToBTOpEHME N 6 1 1257
000011eHNe
OBIIEE
KOJIMYECTBO 102 5
YACOB I10
[MPOT'PAMME
9kJace
Hrdopmarms JledarenbHOCTh
KomuuectBo 00 2JIEKTPOHHBIX YAHTCIA €
No KomnuectBo Y4YETOM
Paznmen/Tema OLICHOYHBIX | Y4€OHO-METOJAMYECKUX N
/o 4acoB paboueit
MPOLEYP Marepuanax (OOP u
11OP) MIPOrPaMMBbI
BOCIIUTAHUS
BBEEEJJ;Z;M' bubmuoreka [JOK
1 N 9 https://m.edsoo.ru/7f419d0 1,2,5,7
JleiicTBUTENBHBI 3
€ uncna
YpaBHeHus u
HEpaBEHCTBA. bubmmorexa [IOK
2 VYpaBHeHus ¢ 14 1 https://m.edsoo.ru/7f419d0 1,2,5,7
OJTHOM 8
MIepEMEHHOMN
zs;;;ei{:i; bub6nuorexa LIOK
3 14 1 https://m.edsoo.ru/7f419d0 1,2,5,7
Cucremsl 3
ypaBHEHUN B
VYpaBHeHus u bubnuotexa [JOK
4 HEPABEHCTBA. 16 1 https://m.edsoo.ru/7f419d0 1,2,5,7
HepasenctBa 8
bub6mnoreka IIOK
5 OyHKIMU 16 1 https://m.edsoo.ru/7f419d0 1,2,5,7
8
YucloBkle Bbubmmorexa [JOK
6 nociaeg0BaTeb 15 1 https://m.edsoo.ru/7f419d0 1,2,5,7
HOCTH 8
[ToBTOpEHME,
7 00o6muIeHHE, 13 | https://math100.ru/ogene 1257
cucTEMaTHU3aIu w/
sl 3HAHUU
OBILEE
KOJIMYECTBO
YACOB I1O 102 6
ITPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHUSI OCHOBHOM
NpoBepPsIEeMOro .
00pa30BaTeJIbHON NPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs
pe3yabTarta
1 Uwucna v BBIYUCICHUS
. BreimonHaTe, coueras  yCTHbIE M IHCBMEHHBIE  NPUEMBI,
' apudmeTnyeckue AeUCTBUS C PallMOHAILHBIMHU YHCIIAMH
Haxomuth  3HaueHHMs ~ YHUCJIOBBIX  BBIPAXKEHUH,  NPUMEHSTH
1.2 pa3zHooOpa3Hble COCOOBI M MPUEMBI BHIYUCIICHHS 3HAUEHUN APOOHBIX
BBIPQXCHUH, COZEPKAIINX OOBIKHOBEHHBIE U JICCSITUYHbBIE APOOH
[lepexoguts 0T oaHOM (opMBI 3amMcH 4YHWcen K JApPYrou
13 (mpeoOpa3oBBIBaTh  JACCATHYHYIO  IpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECSATHYHYIO, B YaCTHOCTH, B OECKOHEYHYIO
JECSITUYHYIO IPOOB)
1.4 CpaBHUBaTh ¥ yHOPSIA0UYUBATH PAIMOHAIBHBIE YHCIIA
1.5 OKpyriaTh yncia
BrBINonHATE MPUKUIKY M OLIEHKY pe3yJbTaTa BBIYUCICHHUH, OLICHKY
1.6 3HQUEHUW YUCJIOBBIX BBIPAKECHUU. BBINONHATH  JIEUCTBUA €O
CTENEHSIMHU C HaTypaJIbHBIMU NTOKA3aTeIIIMU
L7 [IpuMeHATh TpU3HAKK JEIUMOCTH, PA3JI0KEHHE Ha MHOXUTEIN
' HaTypaJIbHbIX YHCET
Pemlate  mpakTHKO-OpMEHTHUPOBAHHBIE  3aJadyd, CBA3aHHbIE C
OTHOULICHUEM BEJIMYUH, MPONOPIUOHATBHOCTHIO BEJINYMH,
1.8 MPOLICHTAMH, WHTEPIPETUPOBATh pE3YyJbTaThl pEUIEHUs 3axady C
y4€TOM OTpaHWYCHHUH, CBSI3aHHBIX CO CBOMCTBAMHU PacCMAaTPUBAEMBIX
00BEKTOB
2 Anrebpandyeckue BbIpaKEHUS
51 Hcnons3oBath anreOpandeckyl0o TEPMUHOJIOTHIO W CHMBOJIHKY,

IPUMEHATH €€ B IPOLIECCE OCBOSHMsI y4eOHOIr0 MaTepuana
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Haxomute 3HaueHUss OYKBEHHBIX BBIPDAKEHUH MpPU  3aJaHHBIX

22 3HAYCHUSX IEPEMEHHBIX
53 BbimonHATe npeoOpa3oBaHMsl LEJIOTO BBIPAXEHHWS B MHOTOUWIEH
' MIPUBEICHNEM NOJIOOHBIX CIaraeMbIX, paCKphITHEM CKOOOK
BbINoMHATE YMHOXKEHHE OAHOWIEHAa HA MHOTOYJIEH U MHOIOWIEHA Ha
24 MHOIOWIEH, NPUMEHATh (OpMyJbl KBajapara CyMMbl M KBajapara
pa3sHOCTH
OcCyIecTBIATh pa3I0KEHUE MHOTOUWIEHOB HA MHOXKUTEH C IIOMOILBIO
2.5 BBIHECEHMS 32 CKOOKHM OOILEro MHOXHUTENS, TPYNIIUPOBKH ClaraeMsix,
npuMeHeHUs GOpMYJIT COKPAIIEHHOTO YMHOKEHUS
Y [TpumensaTh NpeoOpazoBaHKUsI MHOTOWICHOB JJISl PELICHUs Pa3IMYHbIX
. 3aJ1a4 U3 MaTeMaTUKU, CMEXXHBIX [TPEIMETOB, U3 pealbHON MPAKTUKU
5 Hcnonws30BaTk CBOMCTBA CTENEHEW C HATYpaJIbHBIMHU I1OKa3aTeNIsIMHU
' 11 IpeoOpa30BaHusl BbIPAKECHUN
3 VYpaBHEHUS U HEPABEHCTBA
Pemate JsMHEWHBIE YypaBHEHUsA C OJHOM IIEPEMEHHOM, IPUMEHSS
3.1 IIpaBuja Mepexoja OT UCXOJHOIO YPaBHEHHs K PAaBHOCHIBHOMY €MY.
IIpoBepsTs, SBISAETCA U YUCIO KOPHEM ypaBHEHUS
32 [IpumensaTs rpaguueckue MeTOAbl MNPU PELICHUH JIMHEHHBIX
' YPAaBHEHUH U UX CUCTEM
33 [TonOupate npuMepsl ap YUCEN, ABISIOLMXCSA PELICHUEM JITUHEMHOTO
' YPaBHEHHUS C ABYMs IEPEMEHHBIMU
CtpouTh B KOOPJMHATHOM TUIOCKOCTH IpaUK JIMHEHHOTO YPaBHEHUS C
34 IBYMsl TIEPEMEHHBIMH; MOJB3YsCh TpapUKOM, MPUBOAUTH MPUMEPHI
pelleHus: ypaBHEHUs
iy Pemartp cucTeMbl ABYX JIMHEWHBIX YPAaBHEHUH C ABYMs [IEPEMEHHBIMH,
' B TOM 4HCIIE TpapuUecKu
CocTaBiATh U pelaTh JMHEWHOE YpaBHEHUE WINA CUCTEMY JIMHEHHBIX
3.6 YpaBHEHHUH 110 YCIOBUIO 3a/1a4, UHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y¥ MOJTY4YECHHBIN pe3ysbTaT
4 Koopaunate! u rpaduku. @yHkuun
N300pakaTh Ha KOOPIMHATHOM MHPSIMOMl TOYKH, COOTBETCTBYIOIIHE
4.1 3aJJaHHBIM KOOpJAMHATaM, JIy4M, OTPE3KH, HHTEpPBaJbl, 3alMCHIBATh

YHCJIOBBIC ITPOMEKYTKH HA a.nre6pa1/meCI<0M SA3BIKE
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4.2

4.3

4.4

Ormeuate B KOOpHHHaTHOfI IIJIOCKOCTH TOYKHM TIIO0 3aJaHHBIM

KOOp/IMHATaM

Crpouts rpaduxu TuHEHHBIX GyHKIHA. CTpouTh Tpaduk QYHKIUH Y
= [x|

OnuceiBaTh C MOMOIILI0 (YHKIUH W3BECTHBIC 3aBUCUMOCTU MEXKIY
BEJIMYMHAMHU: CKOpPOCTh, BpPEMs, pACCTOSHHE, IIEHY, KOJIUYECTBO,

CTOMMOCTb, TPOU3BOIUTENEHOCTD, BpeMsi, 00BEM pabOThI

4.5

4.6

8 KVIACC

Kon
MpoBepPsAEeMOro
pe3yJjabTara

HaxonuTh 3HaueHune QyHKIMM O 3HAYECHHUIO €€ apryMeHTa
[lonumare rpaduueckuii crmoco® NpPENCTaBICHHUS U aHaIHM3a
uHboOpMaluK, H3BIEKAaTh W HMHTEPIPETUPOBATh HHGOOPMALMIO U3

rpauKOB peabHBIX MMPOILECCOB U 3aBUCUMOCTEH

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

1.1

1.2

1.3

2.1

22

Yucia 1 BEIYMCIIEHUS

Hcnons3oBaTe  HadaJbHbIE  MNPEACTABICHUS O  MHOMKECTBE
JNECHCTBUTEIIBHBIX YUCEI ISl CPABHEHMSI, OKPYIJICHUS U BBIYMCIICHUH,
n300paxkaTh JEUCTBUTENbHBIE 4YHMCJIA TOYKAMH HA KOOPIAMHATHOU
IpsAMOI

[IpumeHnsTh NOHATHE  ApUPMETUUYECKOIO  KBAJAPaTHOTO  KOPHS,
HAaXOJUTh KBAJpaTHbIE KOPHH, HCIOJIb3YSd IpH HEOOXOAUMOCTH
KaJIbKYJISTOP, BBITOJIHATH IPE0Opa30BaHUs BBIPAKEHHUH, COJepKaILIIX

KBaJIpaTHbIE KOPHHU, UCTOJIb3Ysl CBOMCTBA KOPHEH

Hcmonp3oBaTh 3amucu  OOJBIIMX MW MAaJBIX YHCEI C IIOMOIIBIO

JeCSITUUHBIX Apobeit u creneneit yncia 10
Anrebpandyeckue BbIpaKEHUS

HpI/IMeHSITI) IIOHATHUC CTCICHHU C NCJIbIM II0Ka3aTCJIEM, BBIIIOJIHATH
npeo6pa3013aHI/1${ BLIpa)I(eHHfI, CoACpKalmunx CTCIICHU C LCJIbIM

II0Ka3aTcJICM

BbINONMHATE  TOXKIECTBEHHbIE  MPEOOpa3oBaHUs  palMOHATIbHBIX

BBIpa)KeHI/Iﬁ Ha OCHOBC IIpaBUJI JEeUCTBUH HaJ MHOTOWICHAMHU U
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anreOpandecKuMu ApoOsSIMHU

2.3

2.4

3.1

32

33

3.4

4.1

4.2

kix

PacknanpiBath KBaApaTHBIN TPEXUIIEH HA MHOKUTEIN

[TpumensaTh npeoOpa3oBaHUsl BBHIPAKEHUN IS PEICHHs Pa3lIUYHbIX

3aa4 U3 MaTEMAaTuKH, CMCKHBIX IMPEAMETOB, U3 peaﬂLHOﬁ IIPpaKTUKH
YPaBHeHI/IH 1 HCpaBCHCTBA

Pemate nMHEVHBIEC, KBaJgpaTHbIE YpPAaBHEHUS W  PALMOHAIBHBIE
YPaBHEHUS, CBOASAILIMECS K HUM, CUCTEMBI JBYX YPABHEHUU C IABYMs

MNEPEMEHHBIMU

[IpoBomuTh mpOCTEHINIME WCCIECIOBAaHUS YpPAaBHEHHMM U  CHUCTEM
ypaBHeHMH, B TOM 4YHCI€ C TNPUMEHEHHEM TrpaduyecKux
MpeJcTaBlIeHU (yCTaHaBIUBATh, UMEET JIU ypaBHEHUE WM CHUCTEMa

ypaBHeHI/Iﬁ peueHus, €CJIn UMECT, TO CKOJIBKO, U npoqee)

Ilepexogute OT cinoBecHOW  (OpPMYTUPOBKM 3agaud K €€
anreOpanvyeckod MOJENHM C MOMOILBIO COCTABJIECHUS YpPaBHEHUS WU
CUCTEMBl yYpaBHEHUH, HWHTEPIPETUPOBATH B  COOTBETCTBUM C

KOHTEKCTOM 33]1a4U MOJTYYECHHBIN pe3yJIbTaT

[IpuMeHATh CBOMCTBA YUCIIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH,
pemaTh JMHEWHbIE HEPABEHCTBA C OJTHOM MEPEMEHHOW U UX CHCTEMBI,
naBaTh  TIpa@UUYECKyl0  WJUIIOCTPAIIMI0  MHOXECTBA  PEIICHUI
HEpaBEHCTBA, CUCTEMbl HEPABEHCTB

OyHKIMU

[TonuMate W WCMONAB30BaTh (YHKIHUOHAIBHBIE TIOHATHS U SI3BIK
(TepMUHBI, CUMBOJIMYECKHME OOO3HAYCHHMSI), OMPEACNATh 3HAUYCHUE
(GyHKIMHM TIO 3HAYEHHUIO apryMEHTa, ONpPENesTh CBOWCTBA (DYHKIIMH
o e€ rpaduky

Ctpoutb rpaduKu 3JeMEHTapHBIX QYHKIUH BH/IA:
y=k/x

, ¥y =x% y = x% y = [X|, oIUCBIBaTh CBOWCTBA YMCIOBOW (DYHKIMHU IO €&

rpaduxy
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9 KUIIACC

Kon
NpoBEPsSIEMOro
pe3yJibTara

1

1.1

1.2

1.3

1.4

2.1

22

IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOM
00pa3oBaTeJIbHON MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHUs

Yucia U BEIYMCIIEHUS

CpaBHI/IBaTB U yInopAaa04uBaTb pallHOHAJIbHBIC W HPpPALHOHAJIBLHBLIC

qucia

BoinonusaTe apudmeTrueckue IEeHCTBUS C palMOHATbHBIMU YUCIAMU,
coueTasl YCTHbIE M MUChMEHHBbIC TPUEMBI, BBITIONHATH BBIYMCICHUS C

MPPALMOHAIBHBIMU YUCIIAMU

HaxonuThs 3HaueHus cTeneHed ¢ LENbIMM IIOKa3aTelsIMU U KOPHEH,
BBIYUCIIATH 3HAYEHUS YUCIIOBBIX BBIPAKECHUN

OKpyrJIATh NEHCTBUTENBHBIE YHCIIA, BBIIOIHATD IPUKUIKY Pe3yiibTaTa
BBIYMCIICHUM, OLIEHKY YMCIIOBBIX BBIPAXKEHUN

VYpaBHEHHS U HEPABEHCTBA

Pemate sMHENHBIE W KBaJpaTHbIE  YPaBHEHHUs, ypaBHEHUS,
CBOJSIIMECS K HUM, NIpOCTeHIIne JpoOHO-pallMOHAIbHBIE YPABHEHUS
Pemate cucteMsl IByX JUHEHHBIX YPaBHEHUH C JBYMs IIE€PEMEHHBIMU

U CUCTEMBI IBYX YpaBHEHHM, B KOTOPBIX OJIHO YpaBHEHHUE HE SBJISETCS

JIMHEHHBIM

2.3

24

2.5

Pemate TekcTOBBIE 3amaun anreOpanuecKUM CIIOCOOOM C TMTOMOIIBIO
COCTABIICHHUSI YpaBHCHHSI WJIM CUCTEMbI JBYX YPaBHEHUH C JBYMs

NEPpCMCHHBIMU

[IpoBoauTh mpoOCTEHIINE HCCIECAOBAaHUS YPAaBHEHHM W CHCTEM
ypaBHEHUH, B TOM 4YHCIE€ C TpPUMEHEHHEM TrpaduuecKux
MIpEeACTABICHUN (HAapUMep, YCTaHABIMBATh, UMEET JIM YpaBHEHUE WU
CHUCTEMa ypaBHEHHH PEIICHUs, €CITH UMEET, TO CKOJIBKO)

Pemate  nuHElHBIE  HEpAaBEHCTBA, KBAJpaTHbIE  HEPABEHCTBA,
M300pakaTh peleHne HEPaBEHCTB HA YMCIIOBOM MPSMOM, 3alUCHIBaTh

PEIICHUE C ITIOMOIIIBIO CUMBOJIOB

2.6

Pemarr cucTeMBbl JIMHEHHBIX HCPABCHCTB, CHCTCMblI HCPABCHCTB,

20



2.7

BKJIFOHAOOME KBAaApaTHOC HCEPABCHCTBO, I/I306pa)KaTI) peicHue
CUCTCMBbI HCPAaBCHCTB Ha YHUCIOBOM prlMOﬁ, 3alMUCbIBaTh PCUICHUEC C

IIOMOIIBIO CHMBOJIOB

Hcnonws30BaTh HEpAaBEHCTBA MIPU PEIICHUH PA3JIMYHBIX 3a/1a4

3.1

32

OyHKIMHU

PacrioznaBate  QyHKIMM ~ W3yuyeHHBIX  BUAOB.  [lokasbIiBaTh
CXEMAaTUYECKH PACIONIOKEHNE HAa KOOPAMHATHOM TIOCKOCTH TrpaduKoB
bynkumii Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT
3Ha4YeHUI KO03(PPHUIIMEHTOB, OMMMCHIBATH CBOMCTBA () YHKIIUIA
[Toka3piBaTh CXEMATHYECKH pACIOJNOKEHHE Ha  KOOPAMHATHOM
IJIOCKOCTH TpadukoB (GyHKIWN BUAa y = VX, Y = |X| ¥ ONHUCHIBaTh

cBoiicTBa (pyHKUIMH

33

34

4.1

Crpouts ® wu300pakaTh CXEeMaTHYCCKH TpaduKH KBaIPATHIHBIX
(GYHKIMH, ONMUCHIBATH CBOWCTBA KBAJPATHUHBIX (QYHKIHUHA MO WX
rpadukam

Pacrio3naBaTh KBaJpaTHYHYIO (QYHKIUIO 1O (GopMmyse, MPUBOIUTH
MpUMEphl KBAJPATUYHBIX (YHKIUA W3 PeambHOM >KU3HH, (DU3HKH,

reoMeTpUn
Apudmerndeckas U reoMeTpuiecKas Iporpeccuu

Pacnio3HaBaTh apuMETHIECKYIO i TEOMETPUIECKYIO MPOTPECCHH TIPH

Pa3HbIX crocobax 3aJaHusA

4.2

4.3

4.4

BbINONMHATE BBIYMCIEHUS € HCIOJIB30BaHHEM (GOpPMYN 7n-TO WiIEHa
apu(pMeTUYECKOH M TeOMETPUYECKOI MpOorpeccuif, CyMMbl MEPBBIX N

YJICHOB

I/I306pa)KaTb YJICHBI ITOCJICA0BATCIIPHOCTH TOYKAMM Ha KOOpI[PIH&THOﬁ
IIJIOCKOCTH

PemraTs 3aJa4u, CBA3aHHBIC C YHCJIIOBBIMU IIOCJICOOBATCIBHOCTIMH, B
TOM YHCJIC 3aJadyu H3 peanLHoﬁ KHN3HHU (C HUCIIOJBb30BaAHHUEM

KaJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHIA)
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IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COJAEePKAHMS
1 Uucna u BEIYUCIIECHUS
Jpobu OOBIKHOBEHHBIE W JECATHYHBIC, TIEPEeX0] OT OJHOW (OpPMBI 3alUCU
1.1 npobeit k napyroil. [loHsTHE panMOHAIBLHOTO 4YHUCIA, 3aIlMCh, CPAaBHEHUE,
yIOPSA0YMBaHUE PAIIMOHATIBHBIX YHCE
15 ApudmeTrrueckue NEUCTBHS ¢ PallMOHAIBLHBIMU YKClIaMu. Perenue 3a1a4 u3
' peabHOM NMPaKTUKU HA YaCTH, HA JPOOH
13 CreneHb ¢ HaTypalbHBIM T[IOKa3aTejeM: ONpeJesieHrne, MpeoOpa3oBaHue
' BBIPQXCHHUI Ha OCHOBE OTpeAeNIeHUs, 3aUCh OOJIBIITNX YHCEI
L4 [TpoueHTsl, 3aUCh MPOLEHTOB B BUJE ApoOM U IpoOu B BUIE MPOLIEHTOB.
' Tpu OCHOBHBIE 33JJa4M HA MPOLEHTHI, PEIICHUE 33]]a4 U3 PEAIbHON MTPAKTUKHU
s [IpumeHeHre TPU3HAKOB JIEIMMOCTH, pPAa3lOXKEHHE Ha  MHOXHUTEIU
' HATypaJbHBIX YUCET
L6 PeanbHple  3aBUCMMOCTH, B TOM  4YuClIe TpsiMas W oOpaTHas
' MPONOPIUOHAIBHOCTH
2 Anrebpandyeckue BhIpaXEHUS
-1 [lepemeHnHbIE, YMCIOBOE 3HAYEHUE BBIPAKEHHS C NepeMeHHO. [{omycTumeble
' 3HAUYEHMSI IEPEMEHHBIX
55 [IpencraBienue 3aBUCUMOCTH MEXAY BEIMYMHAMH B BHIE (OPMYJIBL.
' Boruncnenus no hopmynam
53 [IpeoOpazoBanne  OYKBEHHBIX  BBIPDOKEHUH, TOXAECTBEHHO  paBHBIC
' BBIPAKCHUS
2.4 CBoiicTBa CTENEHU C HATYpaJbHBIM ITOKA3aTEIEM
5 s Opnowiensl U MHOrouwieHsl. Crenenb MHOrowieHa. ClokeHue, BHIYMTaHUE,
' YMHOKEHHE MHOTOUJICHOB
Y DopMyIbl COKPAIIEHHOTO YMHOXEHHUA: KBaAPaT CYMMBI M KBaApaT Pa3HOCTH.
' dopmyna pa3HOCTH KBaapaToB. Pa3noxeHrne MHOTOUJIEHOB HA MHOXKHTETTN
3 YpaBHeHust
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VYpaBHeHHE, KOpPEHb YpaBHEHMs, IpaBujia MpeoOpa3oBaHUs ypaBHEHUS,

> PaBHOCUJIBHOCTh YPAaBHEHHI
32 JluHeitHOe ypaBHEHHME C OJHOMW MEPEMEHHOW, YHCIIO KOPHEH JIMHEWHOTO
' YpaBHEHUS, PEUICHUE JTMHEWUHBIX YPaBHECHUN
13 CocraBieHre ypaBHEHUH IO YCJIOBUIO 3a/1auyd. PelieHue TEKCTOBBIX 3a/1ay C
' MOMOILIBIO YPAaBHEHHI
34 JluneliHoe ypaBHEHHE C IBYMS ITEPEMEHHBIMU U €T0 Tpaduk
Cucrema [ByX JMHEMHBIX ypaBHEHUH C JByMsl IepeMEeHHbIMU. PemieHue
3.5 CUCTEM YpaBHEHHI criocoOOM MOJCTaHOBKH. [IpuMepsl pemieHus: TEKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YpaBHEHUU
4 Koopaunats! u rpapuku. ®ynkunu
4.1 Koopaunara Touky Ha mpsMon
12 Hucnossle IPOMEKYTKH. PaccTosiHue Mexay AByMS TOYKAMH KOOPAMHATHOU
' npsMOi
43 [IpsimoyronbHas cuctema kKoopauHat, ocu Ox u Oy. Abcuucca U opAMHATA
' TOYKH Ha KOOPAMHATHOM IJIOCKOCTU
44 [Tpumeps! rpadukoB, 3agaHHBIX (opMmyiaamu. UreHHe rpaduKoB peaybHBIX
' 3aBUCUMOCTEN
4.5 [onstue pynkuuu. I'papuk ¢pynknuu. CroiictBa GpyHKuni
4.6 Jlunetinas pyukmus, e€ rpaduk. 'paduk pyHKINN vy = [X]|
47 I'paduueckoe pemieHne JUHEHHBIX YpaBHEHUH UM CHUCTEM JIMHEHWHBIX
' ypaBHEHUH
8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
1 Hucna v BBIYUCTICHUS
. KBangparubiii kopeHb u3 uucna. llonstHe 00 HpparMOHAIBHOM YHCIIE.
' JlecsiTuunble MPUOIMKEHNS HPPALMOHATIBHBIX YHCET
CpoiicTBa apu(MeTHUECKUX KBaJIpaTHBIX KOPHEW W WX NPUMEHEHHE K
1.2 MpeoOpa30BaHUIO YUCIIOBBIX BBHIPAKEHUI U BHIYMCICHUSAM. JelCTBUTENbHbBIE
qucia
1.3 Cremnenb ¢ 1e7bIM TIOKa3aresieM 1 e€ cBoicTBa. CTaHmapTHas 3aliCh YHCIIa
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AnrebpanuecKkuie BbIpaXKEeHUs

2.1 KBanpaThslil TpEXUieH, pa3ioKeHUe KBAPAaTHOIO TPEXWIEHA HA MHOXKUTEIN

2.2 Anrebpanueckas 1po6b. OCHOBHOE CBOWCTBO anredpanyeckoi Apoou

2.3 CrnoxxeHue, BRIYMTAaHUE, YMHOKEHHE, JIETICHUE allreOpandecKux apooei

24 ParmonanbHble BEIpaXXEHUS U UX ITpeodpa3zoBaHue
3 VYpaBHEHUS U HEPABEHCTBA

31 KBagpatHoe ypaBHenue, ¢Qopmyna KOpHEH KBaApaTHOTO ypaBHEHUS.
' Teopema Buera

3.2 Pemenue ypaBHeHM, CBOIAILMXCS K JIMHEWHBIM U KBAJIPATHBIM

33 [Ipocreiimue qpoOHO-pallOHAIbHBIE YPABHEHUS

I'paduueckas uHTEpHIpETaLUsl YpaBHEHUN C ABYMSI IEPEMEHHBIMH U CHUCTEM
34 JMHEWHBIX YpaBHEHHUU C AByMs NepeMeHHbIMU. [IpuMepsl pemeHus cuctemM
HEJIMHEHHBIX YPABHEHUN C ABYMS IEPEMEHHBIMU

3.5 Perienue TekcTOBBIX 3a7jau aJIreOpandeckuM cocoOoM

3.6 UYucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHcTBO ¢ 01HOM ITEPEMEHHON

3.8 PaBHOCUIIBHOCTH HEPABEHCTB

3.9 JIuHeliHbIe HEPABEHCTBA C OJTHON NepPEMEHHOU

3.10 CucreMbl TUHEMHBIX HEPABEHCTB C OAHON NEPEMEHHOM
4 DOyHKIT

11 [lonsatne dynkuuu. OO6macTh oOmpeneseHus W MHOXKECTBO 3HAaYeHUU
. ¢bysakuu. CriocoOs! 3a1anus QyHKIMIMA

4.2 I'paduk pynkuun. UYteHue cBOMCTB GYHKIUH 1O €€ rpauKy

4.3 [Tpumepst rpadukoB PYHKITUH, OTPAXKAIOMIUX peaTbHbIC TPOIECChI

44 OYHKIMK, OINUCHIBAIOIIME TNPAMYI0O UM OOpaTHYIO MpPOMOPLUOHABHBIE
' 3aBUCUMOCTH, X TpapuKH

4.5 OyHKIUU y =x7 y = x7

4.6 Oyukmuu y = [x, y = |x|

4.7 I'paduueckoe pelieHre ypaBHEHUH U CUCTEM ypaBHEHUI

9 KJIACC

24



Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1 Yucna v BIYUCIECHUS
. PanyonanbHple 4Mcla, HppalMOHATIbHBIE YHCIA, KOHEYHblE U OECKOHEUHbIE
' JIECATUYHBIE POOU
MHOKeCTBO JIeHCTBUTENBHBIX YHCEN, EHCTBUTENBHBIC YHCTIa KaK OECKOHEUHBIE
- JecsITUUHbIe ApoOu. B3auMHO 01HO3HaYHOE COOTBETCTBHE MEXKY MHOKECTBOM
' JIECTBUTENbHBIX YHCENl U KOOPAUHATHOM npsMoil. CpaBHEHHE JIEHCTBUTENIbHBIX
quce
1.3 Apudmernueckue NeUCTBUS C TEUCTBUTSIHPHBIMHA YHCIIAMHU
N3mepenns, mpubImKkeHus, oleHKu. Pa3Mepsl 00BEKTOB OKPYXAIOIIET0 MUPa,
14 JUINTENILHOCTh MPOLECCOB B OKpyXkaromeM Mmupe. [IpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmkenus. Okpyrienue yucein. [Ipukuaka u ouneHka
pE3yJIbTaTOB BHIYUCIICHUI
2 VYpaBHEHUs U HEPABEHCTBA
2.1 YpaBHEHHUs C OAHOU IIEPEMEHHON
2.2 JIuneitHoe ypaBHeHue. Pemenne ypaBHEHUM, CBOJIAIIMXCS K TUHEUHBIM
2.3 KBanpatHoe ypaBHenue. Pelienre ypaBHEHUMA, CBOASIIIIMXCS K KBAIPATHBIM
)4 bukBagpatHoe ypaBHeHue. llpumMepsl pemieHuss ypaBHEHHH TpeTbed U
' YETBEPTON CTENEHEN PA3JIOKEHUEM HA MHOKUTEIIN
2.5 Pemenue 1poOHO-paliMOHABHBIX YpaBHEHHHA
2.6 Cucremsl ypaBHEHUN
2.7 VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMH M €T0 Tpaduk
2.8 Pemenne cuctem ByX JTUHENHBIX YPABHEHUN C ABYMs IEPEMEHHBIMU
29 Pemenne cucrem IByX ypaBHEHM, OJHO M3 KOTOPBIX JIMHEHHOE, a IPyroe —
' BTOPOM CTENEHU
2.10 I'paduueckas MHTEPIIPETAINS CUCTEMBI YPAaBHEHUH € ABYMS IEPEMEHHBIMU
2.11 Perienue TekCTOBBIX 3ajay anreOpandeckuM crocoooM
2.12 UuciioBble HEPABEHCTBA U UX CBOMCTBA
2.13 PeleHne MMHENHBIX HEPABEHCTB C OAHOU IIEPEMEHHOMN
2.14 Pelienue cucteM JTUHEHHBIX HEPABEHCTB C OJHOW IIEPEMEHHOU
2.15 KBanpartHbsie HepaBeHCTBA
216 I'paduueckass mHTEpHpeTalds HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMs

NEPpCMCHHBIMU
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OyHKIMHT

KBangpartnunas ¢yakous, e€ rpaduk u cBoiictBa. [lapaGona, KOOpIMHATHI

> BEPIIUHBI Mapad0JIbl, OCb CHMMETPUHU MTapadoJIIbI

3.2 I'paduxu Gynkmit y=kx, y=kx+b u ux cBoHcTBa

33 I'paduku pynkuuit y=k/x, y = x* u ux cBoiicTBa

34 I'paduku pyHKUMH , 1 X CBONCTBA
4 YucnoBsle nOCaE10BaTEIbHOCTH

i1 Omnpenenenne U CrocoObl 3alaHusl YHCIOBBIX MOCIIEAOBaTeNbHOCTEH. 3aganue
' MOCJIEIOBATEILHOCTH PEKypPEHTHOM popMyol U HGopmyIioit n-ro djaeHa

42 Apudmernueckass mnporpeccus. Dopmynsl n-ro  wieHa apHpMeTHUECKOM
' IIPOrPECCUU, CYMMBI [IEPBBIX /1 YIEHOB

13 I'eomerpuueckas mnporpeccuss. QPoOpMyiabl n-ro0  WIEHa T'€OMETPUYECKON
' IIPOrPECCUU, CYMMBI IIEPBBIX 71 YICHOB

4 N3o0paxkeHne dWiIEHOB apu(METHUYECKOM U TEOMETPHUYECKON MPOrpeccHit
' TOYKAMU Ha KOOPAWHATHOW MIIOCKOCTH. JIMHENHBIN U SKCITOHEHIIMAIBHBINA POCT

4.5 CrnosxHble TPOLIEHTBI
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IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

Koxa
NpoBePsSieMOro
TpeOoBaHUSs

IIpoBepsiemble TPeOOBAHUS K MPeIMETHBIM pe3yJibTaTaM
OCBOEHHsI OCHOBHOIi 00pa30oBaTe/bHOIi MPOrpaMMbl OCHOBHOTO
o0urero oopazopanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh IMOHATHUSAMHU: MHOXECTBO, ITOAMHOXECTBO,
OllEpallud HaJ MHOXECTBAMH;, YMEHHUE OIEPUPOBATH ITOHATUSMH:
rpad, cBs3HBIM Tpad, AepeBO, LUKI, IPUMEHATh UX IMPU PELICHUU
3ajja4; yMEHHE HCIOJIb30BaTh rpapuueckoe MpeaCcTaBICHHE MHOXKECTB
I OIIMCAaHMsl PEaJIbHBIX MPOLIECCOB U SBJICHUM, IIPU PELICHUH 3a1a4

U3 IPYTUX y4eOHBIX MPEIMETOB

YMeHHe OnepupoBaTh MOHATUSAMHU: OIPEAEICHUE, aKCUOMa, TEOpeMa,
NOKA3aTelbCTBO; YMEHWE pACIO3HABaTh WCTUHHBIE W JIOKHBIE
BBICKA3bIBAaHUsA, IPUBOJUTH IPUMEPbl W KOHTPIPUMEPHIL, CTPOUTH

BBICKA3bIBAHUA U OTPpULAHUA BBICKA3bIBAHUH

YMeHHue omnepupoBaTh MOHATHIMH: HATypallbHOE YKCIIO, MPOCTOE H
COCTaBHOE YHCIIO, JI€IUMOCTb HATypaJbHBIX 4YHCEJN, MPU3HAKU
JETUMOCTH, 1I€JI0€ YHCIIO, MOAYJIh YHCia, OOBIKHOBEHHAas ApOoObh M
necsiTuYHasi IpoOb, CTaHIAPTHBIM BUJ YHUCIA, PAllMOHAIBHOE YHCIIO,
WPpAIMOHATILHOE YHCJIO, apU(PMETHYECKHH KBaJpaTHBIM KOPEHBD;
yMCHI/Ie BBITIOJIHATH I[GﬁCTBPISI C qyucijiaMu, CpaBHI/IBaTL nu
ynOpSI)IO'—II/IBaTB quciia, Hpe)ICTaBJ'ISITB qucja Ha KOOp}IHHaTHOﬁ
NpsIMOM, OKpYIJIATH YHUCIA; YMEHHUE JeNaTh MNPUKHUIKY U OLICHKY

pe3yJibTaTa BEIYUCICHUI

YMeHHe OnepupoBaTh MOHATHAMHU: CTENEHb C IEIBIM IOKa3aTeseM,
apu(pMETHYECKII KBaJpaTHBI KOPEHb, MHOTOWIEH, anredpanyeckas
IpoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATYpalbHOW CTETCHU
Oonbllle €IMHUIIBI; YMEHHME BBIIOJIHATH Pacuy€Tel MO (QopMmyliam,
npeoOpa3oBaHusl IENBIX, JIPOOHO-PAIlMOHANBHBIX BBIPAKEHUH U
BBIPQKEHUI C KOPHAMH, PasIOXKEeHHE MHOTOYJICHAa Ha MHOXHUTEIH, B
TOM YHCJIE€ C HCHOJNb30BaHMEM (OPMYyJ pPa3sHOCTH KBAJpaToB U

KBaJApaTa CyYMMbI U pa3HOCTU

YMmenue OIICPHUPOBATH NOHATUAMU: YHUCIIOBOC PABCHCTBO, YPABHCHUC C
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OJIHOM TIEPEMEHHOM, 4YHCIOBOE HEPaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE pEIlaTh JUHEWHBIC U KBAJpaTHBIE ypaBHEHUS,
IpOOHO-pallMOHANILHBIC YPABHEHHSI C OJHOW MEPEeMEHHOH, CHCTEMBI
JIBYX JIMHEHHBIX YpaBHECHMM, JTMHEHHBIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJlpaTHble U JPOOHO-pallMOHANIbHbIE HEpPAaBEHCTBA C  OJHOMN
IIEPEMEHHOM, B TOM YHCJIE IIPU PELIEHUH 3aa4 U3 APYTUX [IPEIMETOB
U TPAKTUYECKUX 33a7a4; YMEHUE MHCIOJIb30BaTh KOOPAMHATHYIO
OpSIMYyI0 U KOOPAMHATHYIO IUIOCKOCTh JUIl M300pakeHUs pelIeHun

YpPaBHEHUM, HEPABEHCTB U CUCTEM

YMeHnue onepupoBarh MOHATUAMM: QYHKIMS, rpaduK QyHKINU, HYIU
¢byHKIMY, IPOMEKYTKH 3HAKOIOCTOSIHCTBA, POMEKYTKH
BO3pacTaHMs, YyOBIBaHWS, HaWOOJNbIIEE M HAUMEHBIIEE 3HAYCHUS
¢byHKLINY; yMEHue OIepUpOBAThH HOHATHSMMU: npsmMas
MPONOPIHUOHATIBHOCTD, JHUHEWHast (QYHKIUSA, KBaJpaTuyHas (yHKIHA,
oOpaTHasi TMPONOPLUOHANIBHOCTb, Mapaboia, rumnepbosa; yMeHue
CTpouTh rpaduku GyHKIUN, UCTIONH30BaTh rpadUKH JJI ONIPEACIICHUS
CBOWCTB IPOLIECCOB M 3aBUCUMOCTEH, JJIs PELIeHUs 3a1ad U3 JPYIux
Y4eOHBIX TIPEAMETOB W PEATbHOW IKM3HHM, YMEHHE BBIPAXKaTb

(dbopMyliaMy 3aBUCUMOCTH MEXIY BETMUYUHAMU

YMeHnne ONEpUPOBATH MTOHATUSMM: IIOCJIEI0BATEIbHOCT,
apudmernyeckass U TeoMeTpuYecKass  IPOrpeccuu;  yMEHHE
UCIOJIb30BaTh CBOICTBA MOC/IEAOBAaTENIbHOCTEH, (GOPMYIBI CyMMbI U
o0IIIero 4jeHa MpH peleHHH 3ajad, B TOM YHCJe 3a/1ad U3 JIPYTUx

y4eOHBIX MPEIMETOB U PEATILHOM KUZHU

YMeHnue pemarth 3a7jaud pa3HbIX TUIOB (B TOM YHCIIE HAa IPOLEHTHI,
O WM 4YacTH, ABWXKEHHE, paldoTy, LIEHy TOBAapOB U CTOMMOCTh
MOKYIIOK U yCIIYT, HAJIOTH, 3a/1a4M U3 00JIaCTH YIPaBJICHUS JIUYHBIMU U
CeMeWHbIMM  (pMHAHCAMM); YMEHHME  COCTABISITH  BBIPAXKCHUS,
YPaBHEHHs, HEPAaBEHCTBA U CHCTEMBl II0 YCIOBUIO  3aJayH,
UCCIIeIoBaTh MOJIYYEHHOE pelIeHUe U OIIEHHWBATh MPaBJOIN0100HOCTh
IIOJIyYE€HHBIX PE3YyJIbTaTOB

YMeHue onepupoBaTh MOHATHSAMHU: (QUrypa, TOUKa, OTPE30K, Mpsmas,
Jyd, JIOMaHasi, yroj, MHOTOYT'OJIbHUK, TPEYTOJIbHUK, PaBHOOEIPEHHBIN
U PABHOCTOPOHHUI TPEYTOJIbHUKH, HPSMOYTOJIBHBIA TpPEYTOJIbHUK,

MEauaHa, 6I/ICCCKTpI/Ica N BBICOTA TPCYI'OJIbHUKA, quLIpéxyr OJIbHUK,
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10

11

12

13

napajuiesiorpaMM, pomM0O, TpSIMOYTOJBHHUK, KBajparT, Tpamnerus;
OKPY>KHOCTb, KpPYT, KacaTelbHasl,; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU
¢durypamu; ymeHue pemarb 3aJadd, B TOM YHCJIE U3 MOBCEIHEBHOM
KU3HU, HA HAXOXKJIEHUE I€OMETPUYECKHUX BEJIIMYMH C MPUMEHEHUEM

M3Y4YEHHBIX CBOMCTB GUryp u (akroB

YMeHue OomnepupoBaTh IMOHSATHUSMHU: PaBEHCTBO (GUTYP, PaBEHCTBO
TPEYTOJILHUKOB; TMapauIeIbHOCTh W TEPICHINKYISIPHOCTh TPSMBIX,
Yrojl MexXAy IpsAMBIMHM, IEpPIECHIUKYISAP, HAKIOHHAS, IPOEKIU,
noaoOue Guryp, mogo0HbIE TPEYTrOJIbHUKH, CHMMETPHUSI OTHOCUTEIILHO
TOYKM M NPSAMOW; YMEHHE DPACIO3HAaBaThb PABEHCTBO, CUMMETPHUIO U
nogobue Guryp, napauieIbHOCTh M MEPICHIUKYISIPHOCTD MPSMBIX B

OKpYKaIoIIeM MUpPE

YMeHue onepupoBaTh IOHATUSAMM: JUIMHA, PACCTOSHUE, YIoJ
(BemMuYMHA yIja, CUHYC M KOCHHYC YIJla TPEYrOJIbHUKA), IUIOIIA/b;
YMEHHE OLIEHUBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKPY’KaOIIEM
MHUpE; YMEHHE NpUMEHATh (OpMyJbl IepuMeTrpa U IUIOLAAU
MHOTOYTI'OJIbHUKOB, JJIMHBI OKPY)KHOCTH W IUIOIIAAM Kpyra, oObema
IPSIMOYTOJIBHOTO NapaJUICIENUIEea; YMEHUE INPUMEHATh IPU3HAKU
paBEHCTBA TPEYIOJILHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TpUrOHOMETPUUECKHE COOTHOLICHMS  AJIs

BBIYUCIICHUS JUIMH, PACCTOSHUM, IIJI0OIIAeH

Ymenue wu3o0pakaTh IUIOCKHE (UIypsl W UX KOMOWMHAIUH,
IPOCTPAaHCTBEHHbIE (UTYpBl OT PYKH, C TIOMOIIBIO YePTEKHBIX
MHCTPYMEHTOB M  3JIEKTPOHHBIX CPEICTB IO TEKCTOBOMY WIIH

CHUMBOJIbHOMY OITMCAHUIO

YMeHHne  omnepupoBaTh  HOHATHSMH:  TPSIMOYTOJIbHAsh — CHUCTEMa
KOOp/AMHAT, KOOPAMHATHl TOYKH, BEKTOp, CyMMa BEKTOPOB,
MPOU3BEACHNE BEKTOPA HA YUCIIO, CKAJSIPHOE IPOM3BEICHUE BEKTOPOB;
YMEHHUE HCHOJb30BaTh BEKTOPbI M KOOPAMHATHI JUISl MPEICTABICHUS
JaHHBIX W pEIICHWs 3a7ad, B TOM YHCJIE W3 JPYIHX Yy4eOHBIX

IIPEAMETOB U peabHOM KU3HU

14

YMeHHe OmepupoBaTh MOHATHSAMHU: CTOJOMKOBBIE M  KPYTOBBIE
TUarpaMMbl, TaONWIBI, CpeaHee  apupMeTHYecKoe, MeauaHa,
HauOoJblllee U HAUMEHbIIEE 3HAYCHHWS, pa3MaxX YHCIOBOrO Habopa;

YMEHHE  U3BJIEKAaTh, HMHTEPOPETUPOBATH M  MPEOOpPa3OBHIBATH
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16

uH(pOpMaIMIO, TPEACTABICHHYI0 B TaOMUIAX W HaA JUarpammax,
OTPAXKAIOLLYI0 CBOMCTBA M XAPAKTEPUCTUKU PEATbHBIX MPOLECCOB U
SIBJICHWW; YMEHHME paclo3HaBaTh MW3MEHYMBBIC BEJIIMYMHBI B

OKpY>KaIOIlleM MUpE

YMeHue onepupoBaTh IMOHATHAMH: CIy4alHBIA ONBIT (CIlyd4alHBIN
OKCIIEPUMEHT), DJJIEMEHTapHOE COOBITHE (JIIEMEHTAPHBIM  HMCXOJ)
CIly4yallHOrO OIbITa, CiIydallHOe COOBITHE, BEPOSATHOCTh COOBITHS;
YMEHHE HAXOJWUTh BEPOATHOCTH CIIyYalHBIX COOBITHH B ONBITaxX ¢
PaBHOBO3MOXKHBIMU JIEMEHTAPHBIMH COOBITUSIMM; YMEHHE pellaTh
3aJadyl METOJIOM OPraHM30BAaHHOTO Iepedopa U € HCHOIb30BAaHUEM
IIPaBWJIa YMHOJKEHUS; YMEHUE OLECHMBAThb BEPOSTHOCTH PEAIBHBIX
COOBITHI M SIBICHHH, MOHUMATh POJIb MPAKTUYECKH JTOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITMH B OKPYXKalOLIEM MHUPE M B JKHU3HU;
3HAaKOMCTBO C TIOHSATHEM HE3aBUCHUMBIX COOBITHIA; 3HAKOMCTBO C

3aKOHOM OOJIBIIIUX YHCEN H €T0 POJIBIO B MAaCCOBLIX ABJICHUAX

YMeHue BbIOMpATh MOAXOMSIIMNA W3YYEHHBIM METON MAJis pPEeLIeHHS
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJIC U KU3HU, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MAaTeMaTUKH B
HUCKYCCTBE, OIUCHIBATh OTIEIbHBIC BBIJAIOIIMECS  PE3YJIbTATHI,
MOJTydEHHBIE B XOJI€ Pa3BUTHS MaTEMaTUKH KaK HAaYKH, MPUBOIUTH
MpUMEPHl MATEMATUYECKUX OTKPBITUN M UX aBTOPOB B OTEUECTBEHHOM

Y BCEMUPHOUN UCTOPUH
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HNEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbBIX HA OI'D
ITO MATEMATHUKE

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUA

Yucia U BLIYMCIIEHUS

1.1 Hatypanbnble u nensle uncina. [Ipu3Haku 1e1MMOCTH LIETIBIX YUCET

- OOBIKHOBEHHBIE M JECATUYHbIE  JpOOH,  MPOLEHTHI,  OECKOHEUHbIE
' MEPUOANYECKUE IPOOH

13 PanmonaneHpie uucia. ApudMeTHdecKue OIepalud C paldoOHAIbHBIMU
' qucIaMu

14 HetictBurenbHble uuciaa. ApudmeTHdeckue omnepanud ¢ ACHCTBUTEIBLHBIMHU
' YUCIIAMHU

Ls [TpuOnkE€HHbIE BBIUMCICHUS, IpaBUia OKPYIJIEHUS, NPUKUAKA U OIEHKa
' pe3ynbTaTa BEIYUCICHUN

2 AnreGpanyeckue BbIpaXeHUs

2.1 bykBeHHbIE BbIpa)K€HHUS (BBIPAXKEHMSI C IEPEMEHHBIMMU)

55 Crenenb ¢ uenbiM nokaszaresieM. CTENeHb € pPalMOHAIBHBIM ITOKA3aTeNIEM.
' CaoiicTBa cTeneHu

2.3 MHorouieHsl

24 AnrebGpanueckas qpoOb

5 s Apudmernueckuit KOpEHb HaTypaJIbHON CTEIICHU. [HenictBus c
' apu(pMeTUIECKUMHU KOPHSIMH HaTypalbHOU CTEEHU

3 VYpaBHEHMS U HEpaBEHCTBA

- Llensle u npoOHO-panMoOHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYITHOCTH
' yYpaBHEHUH

1s Llenble u npoOHO-palioHaNbHbIE HepaBeHCTBAa. CHCTEMBl UM COBOKYIHOCTH
' HEPABEHCTB

3.3 Pemenne TekcToBBIX 3a1a4

4 YucnoBble NOCIEA0BATENBHOCTH

4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS MTOCIIEA0BATEILHOCTEH

4.2 ApudmeTrnueckass W reomeTpudeckas mporpeccuu. Dopmyna  CIOKHBIX
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IIPOLICHTOB

5 OyHKIMN
OyHkIusA, cnocoOsl  3amanms  pyHkiuu. [paduk  pynkmuu.  Oobmacts
OIpeieNIeHUsl U MHOXKeCTBO 3HaueHuil ¢pynkimu. Hynu @ynkuun. Ipomexytku
5.1. 3HAKOIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMBbl U
MUHUMYMBbl (pyHkuuu. HaunOonbliee W HauMeHblllee 3HauY€HHE (PYHKIMHM Ha
POMEXKYTKE
6 KoopanHatel Ha IPSIMON M IIIIOCKOCTH
6.1 Koopaunartnas npsimast
6.2 JlexapToBbI KOOPJMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUrypsl 1 uX CBOMCTBA
7.2 TpeyroabHUK
7.3 MHOTOyronsHIuKH
7.4 OKpy’>KHOCTb U KpyT
7.5 M3mepeHue reoMeTpu4ecKUx BeTUUYnH
7.6 BexTops! Ha TuIOCKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 Kombunaropuka
8.4 MHoxecTBa
8.5 I'padmr
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