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INOACHUTEJBbHASA 3AIIMCKA

Anrebpa sABIsSeTCS OJHMM U3 ONOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHMs: OHAa 00eCTIeYnBAET U3YUCHHE IPYTUX JAUCHUIUIMH, KaK €CTeCTBEHHO-
HAyyHOro, TaK W TyYMaHUTAPHOIO LHKIOB, €€ OCBOCHHE HEOOXOAUMO MJis
IPOAODKEHUs 00pa30BaHUs U B IOBCEAHEBHOM KU3HU. Pa3BuTHe y oOyuaronmxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXONKACHUM W CYHIIHOCTH alredpandecKux
abcTpakiuii, cnoco0e OTpaKeHHUsI MaTEMAaTUYECKONM HAYKOW SIBIEHUN M IPOLIECCOB
B MpUPOJE U OOIIECTBE, POJIU MAaTEMaTHYECKOIO MOJCIUPOBAHMS B HAYYHOM
NO3HAaHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHHUS
Y Ka4eCTB MBIIUICHUS, HEOOXOAUMBIX I aJanTalud B COBPEMEHHOM LU(POBOM
obmectBe. M3ydenue anreOpbl oOecreuyumBaeT pa3BUTHE YMEHHsS HaOIIOAATh,
CpaBHMBaTh, HAaXOAWTHb 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIIJICHHUS,
CHIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBaTh CBOU JCHCTBHSI M BBIBOBI,
dopMynupoBath yTBepkaeHU. OCBOEHUE Kypca anreOpbl 00ecrieunBaeT pa3BUTHE
JOTHYECKOI0 MBIIUICHUS] O0YYaroUIMXCs: OHM HCIOJIb3YIOT JEAYKTUBHBIE U
WHAYKTUBHBIE pacCyXeHus, 00001eHne 1 KOHKpETH3aInio, abCTparupoBaHue H
anajmoruto. OOyuenwe  anreOpe  NpeANosiaraeT  3HAUYUTENIBHBIM  O0BEM
CaMOCTOSITEJIbHOM ~ JI€ATENbHOCTH OOYyYaIolUXCsl, IO3TOMY CaMOCTOSITEIbHOE
pelIeHre 3a1a4 ABJISETCS peaan3anueil 1e1TeIbHOCTHOTO MPUHIIMIIA 00Y4YEeHHUS.

B crpykType mnporpammbl y4yeOHOro kypca «Amaredpa» Ijsi OCHOBHOIO
o01m1ero o6pa3oBaHUs OCHOBHOE MECTO 3aHHUMAIOT COJEP>KATEIbHO-METOUIECKHIE
auHUH: «Yucaa u BBIYUCICHUN), «ANreOpandecKue BRIPAKCHUS, «YpaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxnas u3 3THUX coaepKaTeabHO-METOAUYECKUX
JVHUH pa3BUBAETCs HA MPOTSHKEHUH TPEX JIET U3YUYECHUsSI Kypca, B3aUMOJECICTBYS C
JPYyTUMHM €ro JuHusIMU. B Xone wu3ydeHuss yd4eOHOro Kypca OOydaronuMmcs
MPUXOJIUTCS JIOTHYECKH PaCCyKIaTh, MCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
a3blK. B cBsI3M ¢ 3TUM B mporpamMmy ydeOHOro kypca «AmnreOpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, IIPEICTaBICHHbIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTHIECKOro o0pa3oBaHUs M CIIOCOOCTBYIOIIUE OBJIAJICHUIO 00YUYaIOIIUMUCS
OCHOB  YHUBEPCAJBHOTO MaremMaTudeckoro s3bika. ComepkaTenbHOM U
CTPYKTYPHOM OCOOEHHOCTBIO y4yeOHOTro Kypca «AuredOpa» SBISETCA €ro
VHTETPUPOBAHHBIA XapaKTep.

Copepxanne nuHMH «YHWCIa W BBIYUCICHUS» CIY)KUT OCHOBOW IS
JabHENIIero U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOy4aroUIMXcs
JIOTHYECKOr0 MBILIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JJIsI TIOBCEIHEBHOM
XKU3HU. Pa3BUTHE MOHATHSA O YKCIIE HA YPOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUs
CBSI3aHO C PAlMOHAIBGHBIMH M HMPPAIMOHAIBHBIMU YHUCIaMH, (OPMUPOBAHUEM



IIPEACTABICHUA O JEHCTBUTEIBHOM 4YHCIE. 3aBEpUICHUE OCBOCHUS YHMCIOBOM
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa30oBaHUIo.

CopepxaHue JByX alreOpandeckux JUHUN — «AJreOpandecKkue BbIpakeHUs»
U «YpaBHEHMsI U HEPAaBEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHMIO Y OOyYaroUuxcs
MaTEeMaTUYeCKOro anmnapara, HeOOXOAUMOro JUisl PEIICHHs 3aJad MaTEeMaTHKH,
CMEXHBIX MPEAMETOB M MPaKTUKO-OPHUEHTHPOBAaHHBIX 3amady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIA MaTepual TPYNIHUPYETCS BOKPYT
palMOHAaIbHBIX BhIpaKEHUN. AnreOpa JEMOHCTPUPYET 3HAUYEHUE MATEMAaTUKU Kak
A3bIKa JUI TIOCTPOCHMS MAaTEMaTUYECKUX MOJECNICH, ONMCAaHUSA IIPOLIECCOB H
SBIIEHUN peanbHOro MHpa. B 3amaum oO0yuyeHHs anrebpe BXOIAT TaKxKe
JanbHEIIee pa3BUTHE AJTOPUTMUYECKOIO MBIIUIEHUA, HEOOXOAMMOro, B
YACTHOCTH, JJII OCBOEHUS Kypca HH(OPMATUKH, U OBJAJCHUE HABBIKAMU
JNEeNyKTUBHBIX paccyxkaeHuil. [IpeoOpa3zoBaHre CUMBOJBHBIX (JOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUs, CHOCOOHOCTEN K MAaTEMaTHYECKOMY TBOPUECTBY.

Conepxanue GyHKIIMOHATBHO-Tpa(PUUECKON JIMHUM HAIICJIICHO Ha MOJy4YeHUE
OOy4YarOIIMMUCS 3HAHUW O (PYHKIMSAX Kak Ba)KHEHIIEH MaTeMaTHYeCKON MOJENH
JUIsSL OTIMCAHUS M UCCIIEOBAHUS Pa3HOOOPa3HbIX MPOLECCOB U SIBJICHUN B MPUPOJE
u odmectBe. M3ydueHne martepuana crnocoOCTBYET pPa3BUTHIO Yy OO0y4aromuxcs
YMEHUS UCTIOIb30BATh PA3JINYHBIE BbIPA3UTENIbHBIE CPEACTBA SI3bIKA MATEMATHKHU —
CIIOBECHbIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaa B (OpPMHPOBAHUE
IPEACTABICHUI O POJIM MAaTEMATUKU B PA3BUTUH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yueOHOMYy IUIaHy B 7-9 Kjaccax H3ydaeTcsi Y4YeOHbI Kypc
«Anredpa», KOTOPBIA BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3Jiebl COACP KAHMS:
«Yucna W BBIUUCICHUS», «ANreOpanueckue BBIPAKEHUN», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha uzyuenue yuebHoro kypca «Anredpa» orsogutcs 306 yacoB: B 7 Kiacce
— 102 ygaca (3 yaca B Henento), B 8 kinacce — 102 gaca (3 yaca B Hemeno), B 9
kiacce — 102 yaca (3 yaca B Hezeo).



COJEPXAHUE OBYYEHMUAA
7 KUIIACC

Yuciia M BBIYUCICHUSA

JpoOu OOBIKHOBEHHBIE M JIECATUYHBIE, NIEPEXO] OT OAHOW (hOpMBI 3amucu
npobeit k apyroil. IloHATne panMOHaNBHOIO 4YHCHA, 3alHUCh, CpPaBHEHHE,
yOOPSAOYMBAHUE  PAllMOHANBHBIX — 4Yuced. Apudmernyeckue JEUCTBUS C
palMOHAJIIBHBIMA 4KciIamMu. Pemenue 3aga4 U3 peaJibHOM IPAKTUKHA HA 4acTH, HA
JIpoOHu.

Crenenp ¢ HaTypaJbHbIM IIOKa3aTeJIeM: ONpEIEIeHHUEe, MpeoOpa3oBaHUE
BBIPQXEHUI HAa OCHOBE OIPENIEICHUs], 3aUCh 00bIIMX yuces. [IpouenTsl, 3anuce
IPOLIEHTOB B BUAE JIpoOU U JpoOM B BHJIE MPOLEHTOB. Tpu OCHOBHBIE 3a/1a4yd Ha
IIPOLIEHTHI, PEIICHHE 334 U3 PEaJIbHON ITPAKTUKH.

IIppuMeHeHne TOPU3HAKOB  JEIUMOCTH, pA3JIOKEHUE Ha  MHOXKUTEIH
HaTypaJIbHBIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM  4ucile T@psMas u  oOpaTHas
IIPOIIOPLIMOHAIBHOCTH.

AJire0OpanvecKkue BbIPpaKeHU s

IlepemeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAKECHUSA C IEPEMEHHOM. JlomycThmble
3Ha4YeHUA NepeMeHHbIX. [IpencraBienue 3aBUCUMOCTH MEXy BEJIMYMHAMU B BUJIE
¢dopmyiibl. Beruucnenus no popmynam. Ilpeobpa3oBanne OYKBEHHBIX BbIpaKEHHMH,
TOXX/IECTBEHHO paBHbIE BBIPAKEHHS, IMpaBWiIa NpPeoOpa3oBaHUS CYMM H
MPOU3BEEHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEIEHUS MOJOOHBIX CIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIIEM.

OnHowiensl 1 MHOro4wiIeHbl. CreneHp MHOrowieHa. ClIoeHHEe, BBIUUTAHUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMyJbl COKpAIEHHOIO YMHOXXEHHMs: KBaapar
CyMMBl M KBajpar pasHoctd. Popmysia pa3sHOCTH KBaAparoB. PasnoxeHue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUEe, KOpeHb YpaBHEHMs, MpaBujia MpeoOpa3oBaHUs YpaBHEHUS,
PABHOCHJIBHOCTb YPaBHEHUM.

JIluHetHOe ypaBHEHHE C OOHOW NEPEMEHHOM, YHUCIO KOPHEN JIMHEHHOIO
YPaBHEHMS, pEIICHHE JIMHEWHBIX ypaBHEeHHU. COCTaBJIE€HHE YPAaBHEHHUH IO
YCJIOBHIO 3a7jauu. Pelenne TeKCTOBBIX 3a/1ad C TOMOIIbIO YPaBHEHUM.

JIuneitHoe ypaBHEHUE C IBYMs MEpEMEHHbIMU U ero rpaduk. Cuctema AByx
JIVMHEMHBIX YpaBHEHUW C JBYMs IIEpEMEHHBIMU. PenieHue cucreM ypaBHEHUU
cnocoboM MoACTaHOBKU. llpuMepsl pelieHus: TEKCTOBBIX 3aJad C MOMOUIbIO
CUCTEM YPaBHECHUM.

DYyHKUMHU



KoopaunaTa Touku Ha npsmMoii. YnciaoBele MpoMexyTKu. PaccTosiHne Mexay
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyrosnpHas cucreMa kKoopauHat, ocu Ox u Oy. Abcuucca u opauHaTa
TOYKU Ha KOOPIMHATHOM mockocTh. [IpumMeps! rpaduKkoB, 3a1aHHBIX (OpPMYyIaMu.
Yrenune rpadukoB peanbHbiXx 3aBucumocted. Ilonstue ¢ynkuuu. I'paduk
¢bynkun. CoiictBa pynkumii. Jluneitnas Qynkuus, e€ rpaduk. I'paduk Qynkumnn
y = [x|. I'paduueckoe perieHne NAMHEWHBIX YpaBHEHUW U CHCTEM JIMHEHHBIX
YPaBHEHHU.

8 KVIACC

Yuciaa 1 BIYUCTICHUSA

KBagpatueiii kopenb u3 uwucia. [loHaTrhe 00 uppalnMOHATIBLHOM YHCIIE.
Jecatuunblie TPUOIKEHUST UPPALIMOHAIBHBIX uKces. CBoNCTBAa apumMeTHnyecKux
KBaJ[paTHBIX KOPHEN U X MPUMEHEHUE K MPEeOOPA30BAHUIO YUCIOBBIX BhIpAXKEHUN
Y BBIUHMCJIEHUSM. JIeCTBUTEIIBHBIE YUCTIA.

CrenieHs ¢ LenbIM TOKa3aresneM U €€ cpoiicTBa. CTaHaapTHAS 3alIUCh YUCIIA.

AJure0panvecKkue BbIPAKEHHUS

KBampaTHpii  TpE€XuineH, pas3ioKeHUE KBAAPATHOTO  TPEXUWIEHAa Ha
MHOXHUTEJH.

Anrebpandeckas Jpodb. OCHOBHOE CBOMCTBO anreOpanueckoil apoowu.
CnoxeHue, BbIYUTAHUE, YMHOXEHUE, [ICJICHHE alreOpandeckux JIpoOeid.
PanronanbsHbIe BRIpRXKEHUS U UX ITpeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Qopmyna KOpHEM KBaJApaTHOTO YpaBHEHUS.
Teopema Buera. Pemenne ypaBHEHUH, CBOIAIIMXCS K JIMHEWHBIM U KBaJIPAaTHBIM.
[Ipocreiimme qpoOHO-palMOHAIbHBIC YPABHEHHUS.

I'paduueckas uHTEpHIpeTalMs YPABHEHUU C JBYMSI IEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpaBHEHHW C JByMsS IIepeMEeHHbIMHU. lIpumepsl pemieHus cucrem
HEJIMHEUHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Petienne TeKCTOBBIX 3a71a4 alIreOpandeCcKuM CIIoCOOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHOM ITEPEMEHHOM.
PaBHOCWIIBHOCTE HEpaBEHCTB. JIMHEWHbIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JIMTHEHHBIX HEPABEHCTB C OJJHON IEPEMEHHOM.

DyHKIUU

[Tonstue ¢ynkuuu. OOnacTh oOmNpenesieHus W MHOXKECTBO 3HAaYeHUUH
dbynakuun. CriocoOb! 3a1anust PyHKITUH.

I'padux pynkiuu. Urenue cBorictB ¢pyHkmuu 1o e€ rpaduky. [Ipumepsr
rpadukoB GYHKIHMA, OTPAXKAIOIMINUX PEeATbHBIE MPOIECCHI.



OyHKIMK, OINMUCHIBAIOIINE TPSIMYI0O M OOpaTHYIO MPOMOPIMOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. Oyukimn y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pelIeHrne ypaBHEHUH U CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciaa 1 BIYUCTICHUSA

PannonansHbie yucia, UppalMOHAIbHbIE YUCIa, KOHEYHbIE U OECKOHEUYHbBIC
JecATUYHBIE ApoOr. MHOXECTBO ACHCTBUTEIBHBIX YKCEN, JEHCTBUTEIbHBIC YUCIIA
KaKk OCCKOHEUHbIE AeCSITHUYHBIe ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE [EUCTBUTENBHBIX 4YHUCEN, apuMeTuyeckue MACHCTBHUS C
JNEWCTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKPYXKAIOLIETO MHUPA, AJIUTEIBHOCTh IPOLECCOB B
OKPY’KaIOIIEM MHUpE.

[TpubinkE€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh MpUOIMKeHus. OKpyrieHue
yucell. [Ipuknika u oueHka pe3yinbTaToB BEIYMCICHUMN.

YpaBHeHMs U HEPABEHCTBA

JIuneliHOe ypaBHEHME. PelieHne ypaBHEHWH, CBOISIIMXCS K JIMHEWMHBIM.

KBagpaTHoe ypaBHeHune. Pemenue ypaBHEHHM, CBOASIIMXCS K KBaIpPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTEIICHEH Pa3JIOKEHUEM Ha MHOXKUTEIIH.

Pemenue apoOHO-palMoHaNbHBIX ypaBHEHUU. PeleHne TEKCTOBBIX 3azad
anreOpanyeckuM METOIOM.

VYpaBHeHuEe ¢ AByMSI NEPEMEHHBIMU M €ro rpaduk. Pemenue cuctem AByX
JIMHEMHBIX YPaBHEHUU C ABYMsI IIEPEMEHHBIMU. Pelienue cucrem AByX ypaBHEHUN,
OJIHO W3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoi creneHu. [paduueckas
VHTEPIPETALNS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Pemienune TeKCTOBBIX 3a7a4 aJireOpandeckuM CriocoOOM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne NMHENHBIX HEPABEHCTB C OAHOW NEpeMEHHOM. PemeHne cucrem
JVMHEMHBIX HEPABEHCTB C OJIHOW ImepemMeHHoW. KBaapaTHble HepaBEHCTBA.
['paduueckass wHTEepmperanuss HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMS
NIEPEMEHHBIMHU.

DYyHKUMHA

KBagparnunas ¢ynkuus, e€ rpapuk u cpoiictBa. [lapabona, KOopaUHATHI
BEPIIMHBI TapabOoJIbl, 0Ch CAMMETPHUH Mapa0OJIBI.

Ipaduxu dyuxumit: y = kx, y=kx + b, y=k/x, y=x3, y =Vx, y = |x| , 1 ux
CBOMCTBA.

YucaoBble NOCIe10BATEILHOCTH M IIPOIPECCHH



IloHsATME YMCIIOBOM IOCIEAOBATEIBHOCTH. 3aJaHUE IOCIEA0BATEIBHOCTH
PEKyppEeHTHOH (popMyIoii U (HOpMyIIOH 1-TO YIIeHa.

Apudmernueckass U reomerpuueckas mnporpeccuu. DopMylnbl n-TO 4iIeHA
apu(MeTHYeCKOl U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MIEPBBIX 71 YJICHOB.

N3o0paxenne YieHOB apU(PMETHUYECKOW U TEOMETPUUYECKOM MPOrpeccHii
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTHU. JIMHEMHBIA M SKCIIOHEHUUAIBHBIN POCT.
CnoxHBIE TIPOLIEHTHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOEHUS NPOrpaMmbl y4eOHOTro Kypca
«Anredpa» XapaKkTepUus3yroTCs:

1) maTpuoTHYecKOe BOCIMTAHUE:

NPOSIBIECHUEM MHTEpeca K TMPOUNUIOMY H HACTOSLIEMY POCCUHCKOU
MaTeMaTUKH, LIEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCHUHCKHUX
MAaTEMATHUKOB M POCCHMCKOM MAaTeMaTUYECKOM IIKOJIbI, K HCIOJIb30BAHUIO 3TUX
JOCTHXKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa:kIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

TOTOBHOCTBIO K BBINOJHEHUIO 00513aHHOCTEN T'paKAaHUHA U pealu3aluu €ro
opaB, IMpPEICTaBICHUEM O MAaTeMaTUYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS
pa3IUYHBIX CTPYKTYp, SABJIECHUH, NPOUEAYP TPaXIaHCKOro odliecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJIEHUIO ITUYECKUX MPOOJIEM, CBSI3aHHBIX
C NPAKTUYECKUM NPUMEHEHHEM JOCTHKEHUN HayKH, OCO3HAHHEM BaXHOCTU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpyi0BOE BOCIIMTAHME:

YCTAHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B PEIICHUHM NPAKTUYECKUX 3aaad
MaTE€MaTUYeCKOM HANpaBICHHOCTH, OCO3HAHMEM BaXHOCTH MAaTEMaTUYECKOIO
oOpa3oBaHUsl Ha MPOTSHKEHUM BCEH JKU3HU JJIA YCHEIIHOW MPOQEeCCHOHATBHON
NESTEIbBHOCTH U Pa3BUTUEM HEOOXOIMMBIX YMEHUH, OCO3HAaHHBIM BBIOOpPOM U
MOCTPOCHUEM MHIAUBUAYATbHON TPACKTOPHH 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYecKoe BOCIIUTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY UM  3CTETHYECKOMY BOCHPUATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/Jay, PEUICHUM, pacCyX JCHUW, YMEHHUIO BUJAETbH
MaTeMaTH4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOT0 MO3HAHMS:

OpUEHTalMed B JIEATEIIbHOCTH HA COBPEMEHHYIO CHCTEMY Hay4HbBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI Y€IOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEMaTHYECKONM HayKd Kak cQepbl 4YeIoBeuecKOn
NeATEIbHOCTH, JTANoOB €€ pa3BUTUA W 3HAYUMOCTH JUIsl Pa3BUTHUS LMBHIM3AIIH,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMAaTHUYECKOW KYJIbTYpOW Kak CpeJCTBOM
MO3HAHUS MHpA, OBJIAJICHUEM TMPOCTEUIIMMH HaBBIKAMHU HCCIEI0BATEIbCKON
NESITENIbHOCTH;



6) ¢usmyeckoe BocmuTaHHe, (GopMHpPOBaHHE KYJLTYPbl 3I0POBbSI M
IMOIUOHAIBLHOTO 0J1ATOMOTyYHsI:

TOTOBHOCTBIO TIPUMEHSATH MaTEMaTHYECKHWE 3HAHWS B HWHTEpPECax CBOETO
3I0pPOBBsl, BEICHHSI  3J0POBOTO  o0pa3a JKM3HU  (3JOPOBOE  IHUTAHHUE,
cOQIaHCHUPOBAHHBIM PEXUM 3aHATHA W OTJABIXa, peryasapHas Qu3ndeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKAa PEPICKCHH, IMPU3HAHHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa JPYroro 4eJoBeKa;

7) 3Kko0JIorTHYEeCKO0e BOCIIMTAHHE:

OpHEHTalel Ha MPUMEHEHUE MAaTEeMaTHYCCKUX 3HAHWUW JJIA PEIICHHS 3a7ad
B 00JIaCTH COXPaHHOCTH OKPYXKAIOIIEH Cpejpl, IIAaHUPOBAHUS TTOCTYIKOB U
OIICHKH WX BO3MOJKHBIX ITOCJICICTBUH JJII OKPYXKAIOIICH Cpeabl, OCO3HAHHEM
TJI00QJIBHOTO XapaKTepa SKOJOTHYSCKHUX MPOOJIEM M IyTel UX PEIICHUS;

8) aganTanusa K U3MEHSIIOUIUMCH YCJOBHUSIM COUMAJILHON W MPUPOTHOM
cpenbl:

TOTOBHOCTBIO K JICUCTBUSAM B YCJIOBUSX HEOMPEICIEHHOCTH, MOBBIIMICHHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MPAaKTUUYECKYIO JIeITCIbHOCTh, B TOM YHCIIC
YMEHUE YUYUTHCS Yy APYTHX JIOJeH, MPHOOpPEeTaTh B COBMECTHOM EATEITHLHOCTH
HOBBIC 3HAHUS, HABBIKA U KOMITCTCHIIMH U3 OITBITA IPYTHUX;

HEOOXOAMMOCThIO B (OPMUPOBAaHMM HOBBIX 3HAHWH, B TOM YHCIIC
bopMyIHpOBaTh WUJIEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SIBJICHUSAX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PHUIIMTHI COOCTBEHHBIX 3HAHUM U
KOMITETEHTHOCTEH, TNTAaHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIldi0, BOCIHPUHUMATh
CTPECCOBYIO CHUTYAaIlMI0 KaK BBI30B, TPEOYIONIUNA KOHTPMEP, KOPPEKTHUPOBATH
MPUHAMAEMbIC pEIICHUs W JeHCTBHUS, (OPMYJIUPOBATh U OIEHHUBATh PHUCKU U

MOCJIENICTBUS, POPMUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHMBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

e BBISABIIATH U XapaKTEPHU30BATh CYIICCTBEHHBIC TPU3HAKN MAaTEMaTHUYECKUX
O0BEKTOB, TOHATHUN, OTHOIIEHWHA MEXIY TMOHITHIMH, (HOPMYIUPOBATH
OTpECICHUS  TOHATHUW, YCTAHABIMBATh CYIICCTBEHHBIM  IPU3HAK
KJaccu(uKanyyu, OCHOBAaHUS JUIsi OOOOIIEHUS M CPAaBHEHWS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (GOpMyIHpOBaTE W  MPeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CIUHUYHBIC, YAaCTHBICE W OOIIHe,
YCIIOBHBIE;



BBISIBJIAITH ~ MAaTEMAaTHMYE€CKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npotuBopeurss B (akTax, MaHHBIX, HAOTIOAEHUSX W YTBEPKICHUSX,
npemyiaraTh  KPpUTEPUM Ui BBISIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYUN;

JienaTh BBIBOABI C HWCIIONB30BAHWEM 3aKOHOB JIOTHKH, NETyKTUBHBIX U
WHIYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTHH;
pa30OupaTh 10Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUN (IIPsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIbBHO HECIIOKHBIE J10KAa3aTeIbCTBA
MaTeMaTh4eckux (aKkToB, BBICTPAWBATh APTYMEHTAIMIO, TMPUBOIUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBLIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus y4eOHOM 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpATh Haubojee MOAXOMANMI ¢ Yy4ETOM
CaMOCTOATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBareibCKkue JeiicTBHUA:

UCIIOJIb30BaTh BOMPOCKHI KaK MCCJIENAOBATENHLCKUI MHCTPYMEHT MO3HAHUS,
dbopMyaMpoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOpEUne, Mpodiemy,
CaMOCTOATENILHO YCTAaHABIIMBaTh HMCKOMOE W JaHHOE, (HOPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAIO0, MHCHHE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY HECJIOXKHBIN
OKCIIEPUMEHT,  HEOONBIIOE  HWCCIEAOBAaHWE IO  YCTAHOBJICHHIO
OCOOCHHOCTEM MaTeMaTHYECKOTO OOBEKTa, 3aBHCHMOCTEH OOBEKTOB
MEXy cOOOiM;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI TIO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOIEHUS, WCCISAOBAHUS, OIICHHBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMPOIECCa, a TaKXKE BBIJIBUTATh
MIPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ undgopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh MU H30BITOYHOCTh HH(POpPMAIMM, JaHHbBIX,
HEOOXOUMBIX JIJIsl pEeLICHUS 3a4a4u;

BbIOMpaTh, AHAIU3UPOBATh, CUCTEMATU3UPOBATH U HUHTEPIPETUPOBATH
UHGOPMAIIMIO Pa3IMUHBIX BUAOB U (OPM IpEICTaBICHMUS;

BbIOMpATh (opMy TMpeAcTaBiIeHUS HHPOpMAMU M WILTIOCTPUPOBATH
peliaemMble 3aJadyd CXeMaMH, JuarpaMMaMmH, WHOM rpadukod U HX
KOMOWHAIUSIMU;

OLICHMBaTh HAAEKHOCTh HWH(OPMALMKA TO KPUTEPUSIM, MPEII0KEHHBIM
y4uTesneM uin chopMyITHUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YYeOHbIE 1eliCTBHUS:



BOCIPUHUMATh M  (OPMYJIHpPOBaTh CYXKJIEHUS B COOTBETCTBUU C
YCIOBUSIMHU U LENSIMU OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M INUCBMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS IIO
XOJly pelIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJYYEHHBIN pPE3yJIbTaT;

B X0JIe 00CYKJIEHUS 3a]]aBaTh BOIPOCHI MO CYIIECTBY 00CYX IaeMON TEMBI,
npo6JieMbl, perraeMoi 3a/1aduu, BbICKa3bIBaTh UJIEH, HAIICJICHHBIE HA TIOUCK
pELICHUs, COINOCTAaBIATh CBOM CYXACHHUA C CYXKICHHSIMH JPYrHX
YYaCTHUKOB JHajiora, oOHapyXUBaTh Pa3IMYME€ U CXOJICTBO MNO3UIIMM, B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIIIACHs, CBOU BO3PAKEHUS;
NOPEACTABIATh  PE3yJbTaThl  PEHIeHUs  3aJadd,  SKCIIEPUMEHTA,
UCCIIEIOBaHMSI,  TMPOEKTa,  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1ay MPE3eHTAauN U 0COOEHHOCTEN ay JUTOPHH;
NOHMMAaTh W HCIOJb30BaTh  IPEUMYIIECTBA  KOMaHIHOM U
UHAMBUIYAJIbHON paboOThl NpU pEIIEHUH Y4YeOHBIX MaTeMaTHYECKUX
3a7ad;

NPUHUMATh 1EIb COBMECTHOM NIEATEIbHOCTH, INIAHUPOBATh OPraHU3aLUIO
COBMECTHOI paboThl, pacmpelneisaTb BUABI pPadOT, IOroBapUBaThCH,
o0Cy>KIaTh IPOLECC U pe3ysIbTaT padoThl, 0000IIaTh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPyNIOBBIX (opmax paboTsl (0OcyxneHus, OOMEeH
MHEHHUSMH, MO3TOBBIE IITYPMbl M JPYTU€), BBIIOJHATH CBOK YacTh
paboThl ¥ KOOPJIMHUPOBATH CBOM JAECUCTBUA C JPYTMMH YI€HAMHU KOMAH/IbI,
OLIEHMBATh KauyeCTBO CBOET0 BKJIAJa B OOIIMHA MPOAYKT MO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIC YHHBEpPCAJIbHbIC Y4eOHbIC ACHCTBUA
Camoopranmuzanms:

CaMOCTOSITEJIbHO COCTaBJIATh IUIaH, aITOPUTM pEIeHUs 3aaud (UJIU €ro
YacTh), BIOMpATh CMOCOO PEIICHUs] C YYETOM HMMEIOUIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb M KOPPEKTUPOBAThH
BapUAHTHI pEIIeHUN ¢ y4ETOM HOBOM MH(OpMaIuu.

CﬂMOKOHTpOJIb, AMOIUOHAJIbHBbIN MHTEJJIEKT:

BIAJETh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yJibTaTa pelIeHUs MAaTEMATUYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEIICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B JIESITEIbHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX ONTUOOK, BHISIBJICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA ACATEIBHOCTU ITOCTABICHHOW LIEJIH
U YCIIOBUSIM, OOBSCHSTh MPUYUHBI JOCTHKEHUS WJIM HEIOCTUKEHUSI LIEIIH,
HaxOJUTh OIMUOKY, 1aBaTh OIIEHKY MPHUOOPETEHHOMY OIIBITY.



ITPEAMETHBIE PE3YJIbTATDBI

K xoHmy oOyuenuss B 7 KJacce OOYydYarOUIMHCA TOJYYUT CIEAYIOIIHE
MIPEIMETHBIC PE3yJIbTATHI:

Yucsia v BBIYUCTEHUS

BeImonHATE, codeTras yCTHBIE W NMHUCHMEHHBIC MPHUEMBI, apu(METHICCKHEC
JEHCTBHS C palliOHATBHBIMU YHUCIIAMH.

Haxonuth 3Ha4YeHUS YHUCIOBBIX BBIPAKCHHUH, MPUMEHSITH Pa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIUMCICHUS 3HAYEHUN NPOOHBIX BBIPAKCHHM, COJEPIKAIINX
OOBIKHOBEHHBIE H JIECITUYHBIC IPOOH.

[lepexonuth OoT OomHON (QOPMBI 3amMCH YMCceN K JIpyroi (mpeoOpa3oBHIBATH
JNECATHYHYIO Jpo0b B OOBIKHOBCHHYIO, OOBIKHOBEHHYIO B JCCITHYHYIO, B
YACTHOCTU B O€CKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHHBATh U YIOPSAA0YNBATH PAllMOHATBHBIC YUCIIA.

OKpyTIsTh YUCIA.

BhINONMHATE TPUKUIKY U OLIEHKY pe3yJbTaTa BIYUCICHHH, OLIEHKY 3HAYEHUN
YHUCJIOBBIX BbIpaKCHUI. BBIMOIHATH JAEUCTBUS CO CTENEHAMH C HaTypalbHBIMU
MOKa3aTeIsIMH.

[IpuMeHATh  TPU3HAKK  JACIUMOCTH, pAa3IOKEHHE HAa  MHOXKUTEIHU
HATypaJbHBIX YUCEIL.

PemaTte mpakTUKO-OPUEHTHUPOBAHHBIE 3aJ]a4yM, CBSI3aHHBIE C OTHOIICHHUEM
BEJIUYMH, MPOMOPIUOHATBHOCThIO BEJIMYMH, MPOIIEHTAMH, HWHTEPIPETUPOBATH
pPE3yNbTAaThl PEIIeHUs 3a7ad ¢ YIETOM OTPAaHWYCHUH, CBSI3aHHBIX CO CBOHMCTBAMH
paccMaTpuBaEeMbIX OOBEKTOB.

AJire0panvecKkue BbIPAKEHHU S

Hcnonp3oBath anreOpanyeckyro TEPMHUHOJIOTHIO M CHMBOJUKY, TMPUMEHSThH
e€ B ImpoIiiecce OCBOEHUS yueOHOT0 MaTepuraa.

Haxonuth 3HaueHUsT OyKBEHHBIX BBIPAKCHHM TPH 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

BreimonHATE  TIpeoOpa3oBaHWsS — [EJOTO  BHIPAKEGHHWS B~ MHOTOWICH
MPUBEJACHUEM TIOJIOOHBIX CJIAraeMbIX, PACKPHITUEM CKOOOK.

BhBINONMHAT, yMHOXKEHHE OJIHOWICHa Ha MHOTOWIEH W MHOTOYIeHa Ha
MHOTOWICH, MPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI U KBajpaTa Pa3HOCTH.

OCyIIecTBIATh PAa3JIOKEHUE MHOTOWICHOB HA MHOXXHUTEIH C ITOMOIIBIO
BBIHECEHUST 3a CKOOKM OOIIEero MHOXKHUTENS, TPYNIUPOBKH CJaraeMbix,
npuMeHeHus: HOPMYJT COKPAIIEHHOTO YMHOKEHHUSI.

[IpumeHnsaTs mpeoObpa3oBaHUs MHOTOUYICHOB JIJI PEIICHUS PA3IMYHBIX 3a1a4
W3 MaTeMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEaTbHOM MPAKTHKH.

Hcronp30BaTh CBOKMCTBA CTEMEHEW C HATYpaJbHBIMH TIOKA3aTEIsIMU IS
peoOpa3oBaHUsl BRIPAKCHUIA.



YpaBHeHUA U HEPABEHCTBA

Pemiare nuHENHBIE ypaBHEHUsS C OJHOW IEPEMEHHOW, MPUMEHSSA MpaBUia
Mepexo/ia OT UCXOAHOTO YPAaBHEHUSA K PaBHOCUIIBHOMY emy. [IpoBepATs, sABIsETCS
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduveckre METO bl MPU PEIICHUH JTMHEWHBIX YPaBHEHUN U UX
CUCTEM.

[logOupaTe npuMepbl Map 4YUCEN, SBIAIONIMXCS PEIICHHEM JMHEHHOTrOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMM.

CtpouTh B KOOPAMWHATHOW IUIOCKOCTH TpaduK JIMHEWHOTO YypaBHEHUS C
JIBYMSI TIEPEMEHHBIMH, TOJIB3YSICh TpadUKOM, TPHUBOAUTH MPUMEPHI PEIICHUS
YpaBHEHUSL.

Pemars cuctemsbl ABYX JIMHENHBIX YPaBHEHUW C JBYMS NIEPEMEHHBIMH, B TOM
qucliie rpa@uuecKu.

CocraBisiTh M pewmaTrh JHUHEHHOE YpPAaBHEHUE WIH CUCTEMY JIMHEHWHBIX
YPaBHEHUM 110 YCJIOBHUIO 3aJaud, HWHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a41 IOJyYECHHBIN pe3yJIbTarT.

DOYyHKIUA

N300paxaTh HA KOOPAMHATHOW MPSAMON TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3aIIUCHIBATh YUCIOBBIE IPOMEKYTKHU Ha
areOpanvdeckoM s3bIKeE.

OTMeuaTrh B KOOPJMHATHOM IUIOCKOCTH TOYKH IO 33JIaHHBIM KOOpJIMHATaM,
CTpouTh rpaduky TMHEHHBIX GyHKIUNA. CTpoUTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh C TMOMOIIBI0 (YHKIMA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BPEMS, PACCTOSHHUE, LEHA, KOJIMYECTBO, CTOMMOCTb,
MPOU3BOJAUTENILHOCTD, BpeMsl, 00BEM PabOTHI.

Haxonuthb 3HaueHre GyHKIUU 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cnocod MpeACTaBICHHUS U aHaU3a WH(OpMaIuy,
U3BJIEKATh U UHTEPIPETUPOBATH UH(OPMAIIUIO U3 IPAPUKOB peaJbHbIX NPOLECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJiacce o0Oydaronuics MOJYYUT CIEAYIOIINE
IIPEIMETHBIE PE3YJIIbTATHI:

Yucia 1 BbIYUCTICHUSA

Hcnonb30BaTh HaydalbHBIE MPEICTABICHUS O MHOXXECTBE JIEUCTBUTEIBHBIX
YuceN JJISl CPaBHEHMS, OKPYTJICHUS W BBIYUCICHUN, N300paXKaTh ACHCTBUTEIHHBIC
4ycila TOYKaMU Ha KOOPAUHATHOMN IIPSMOM.

[IpumeHsATh TOHSATHE apU(DMETUYECKOrO0 KBAJPATHOTO KOPHS, HaXOJUTh
KBaJIpaTHbIE KOPHH, WCIIONB3YS TPH HEOOXOJUMOCTH KaJIbKYJSITOP, BBITIOIHSATH
npeo0pa3oBaHus BBIPAKCHUM, COJEPXKAIIUX KBAJpPATHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEH.



Hcnonb3oBath 3anucu OOJBIIMX W MajbIX YHCEN C MOMOIIBIO JI€CITHYHBIX
npoOeit u creneneit yucna 10.

AJsireOpandecKue BhIPAKEHUS

[IpuMeHATh TOHATHE CTENEHH C IEIBIM  IOKa3aTeleM, BBITIOJIHATh
npeoOpa30BaHus BRIPAXKCHUH, COAEPIKAIUX CTETICHH C IEITBIM MOKa3aTesIeM.

BBINONHATE TOXIECTBEHHbIE MPE0Opa30BAHMS PAIMOHAIBHBIX BBIPAYKEHUN
Ha OCHOBE MPaBUJI ACHCTBUIN HaJ MHOTOUYJICHAMH U alreOpandyecKuMu ApoOsiMHU.

PackmanpiBaTh KBapaTHBIN TPEXUIICH HA MHOKUTEIH.

[IpumeHsaTh mpeoOpa3oBaHMs BEIPAKCHHM JJIs PEIICHUS PAa3INYHBIX 3a/1a4 U3
MaTEeMAaTHUKH, CMEXKHBIX MPEIMETOB, U3 PEATbHON TTPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEWHBIC, KBaJpaTHBIC YpaBHEHUS W palMOHAIBHBIC ypaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUHN C ABYMs IEPEMEHHBIMH.

[IpoBoauTh MpoOCTEMIINe UCCIIEIOBAaHUSI YPABHEHUN U CUCTEM YpaBHEHUH, B
TOM YHCJIE C IPUMEHEHNEM TpapruecKuX MpeacTaBIeHu (YCTaHABIMBATh, UMEET
JU ypaBHEHWE WM CHUCTEMa YpPaBHEHUU PEIIEHUS, €CIH MMEET, TO CKOJBKO, W
rpouee).

[lepexoauTh OT cioBecHON (OPMYIHUPOBKU 3aJlauMl K €€ airedpandeckon
MOJIETM C TIOMOIIBIO COCTAaBJICHUS YPAaBHEHHUS WM CHUCTEMbl YpPaBHEHHI,
HHTEPIPETUPOBATH B COOTBETCTBHH ¢ KOHTEKCTOM 3aJ1au¥ TIOJyYCHHBIN pe3yJIbTarT.

[IpuMeHSATh CBOWCTBA YHCIOBBIX HEPABCHCTB JMJII CpPaBHEHHS, OIICHKH,
peniaTh JUHEHHBIE HEPABEHCTBA C OJHOW MEPEMEHHOW M UX CHCTEMBI, /1aBaTh
rpadUyuecKyr0 WUTIOCTPAIIMI0 MHOMKECTBA PEUICHUITHEPABEHCTBA, CHCTEMBbI

HEPABCHCTB.

DYyHKIUHA

[ToruMaTe W MCIONB30BaTh (PYHKITMOHAIBHBIC TOHATHS W S3BIK (TCPMHHBI,
CUMBOJIMYECKUE OO0O3HAYEHMsI), ONMPEACNITh 3Ha4eHHE (YHKIUHU IO 3HAUYCHUIO
apryMeHTa, OlpeeNiaTh CBOMCTBA (PYHKITNH 10 €€ rpaduKy.

CtpouTts rpaguku 3MeMeHTapHbIX (PYHKIMA BUJA:

y=kix,y=x2,y=x3y=[x,y= VX, OIHCHIBATH CBOWCTBA YHCIOBOW
dbynkuu 1o e€ rpaduxy.

K xoniy oOyuenus B 9 kJjacce o0O0ydaromuiicss MOTYYUT CIEAYIOIINE

MPEIMETHBIC PE3YyJIbTATHI:

Yuciaa 1 BBIYUCTICHUS

CpaBHHBaTh W YHOPSIOYHMBATH PAlMOHAIBHBIC W HPPAIMOHAIBHBIC YHCIIA.

BreimonasaTs  apudMeTHUECKHE ACHCTBUS C PAMOHAIBHBIMU  YHCIIAMHU,

coueras YCTHbIE W TIMChbMEHHBIE TPUEMBI, BBINOJHATH BBIUUCICHUS C
UppAMOHATHHBIMH YHCIIAMHU.



HaxoguTe 3HaueHus creneHed C LeNbIMM TOKa3aTelsiMAU M KOPHEH,
BBIYHCIIATH 3HAUEHUS YHCIOBBIX BBIPAKEHHIA.

OKpyrJisiTh JI€MCTBUTENIBHBIE YKCIA, BBIMOIHATH NPUKUIKY PpeE3yJbTaTa
BBIYUCJIEHUW, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemars MHENHBIE M KBaApAaTHBIE YPABHEHUS, YPABHEHHUSI, CBOMSIIUECS K
HUM, TIpOCTENIINE APOOHO-pAIIMOHANIBHBIEC YPABHEHHUSI.

Pemars cucrtembl NByX JIMHEWHBIX YPAaBHEHUU C ABYMs NEPEMEHHBIMH M
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPBIX OJJHO YPABHEHUE HE SBISAETCS JTUHEHHBIM.

Pemate TekCTOBBIE 3amadu  anreOpandecKUM CIOCOOOM C  TIOMOIIBIO
COCTABJICHHSI YPAaBHEHUS WU CUCTEMBI IByX YPABHEHUN C IBYMsI IEPEMEHHBIMH.

[IpoBOOUTH MpOCTENIINE UCCIEIOBAHUS YPABHEHUN U CHUCTEM YPAaBHEHHI, B
TOM YHCJI€ C IPUMEHEHHUEM IpapUuecKUX MPEACTaBIeHUHN (yCTaHaBIMBATh, UMEET
JY ypaBHEHWE WM CUCTEMAa YPABHEHUM PELICHUS, €CIIM MUMEET, TO CKOJIbKO, U
npouee).

Pemate JMHENHbIE HEPABEHCTBAa, KBAJpPAaTHBIE HEPABEHCTBA, W300pa)kaThb
pELIEHUE HEPABEHCTB HA YMCJIOBOW IPSMOM, 3alMCHIBATH PELIEHUE C MOMOILBIO
CHUMBOJIOB.

Pemate cucTeMbl JUHEHHBIX  HEPAaBEHCTB, CHUCTEMbl  HEPaBEHCTB,
BKJIIOYAIOIIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHCTEMbI
HEPaBEHCTB HA YMCJIOBOM IPSIMOM, 3aIIMChIBATh PELIEHUE C TOMOLIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUHN PA3IMYHBIX 3a/1a4.

DYyHKUNHU

PacnioznaBate (yHKUMHM uW3ydYeHHbIX BHJIOB. [loKa3pIiBaTh CXxeMaTUYECKU

PacCIOJIOKEHUE Ha KOOPAWMHATHOM MIOCKOCTH rpadukoB GyHKIUN BUOA: y = kX, y
=kx+b y=kkx,y=ax2 +bx+c,y=x3,y= VX, y = ||, B 3aBuCHUMOCTH OT
3HaYEHUN KOA()PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

CtpouTth 1 M300paXkaTh CXEMATUYECKH TpaPUKUA KBaJAPATUYHBIX (PYHKIUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 1O UX TpaduKaM.

Pacnio3naBaTh KBapaTUyHy0 (PYHKLIHIO 110 GOopMyJie, IPUBOAUTH TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUH.

YucJi0Bble MOCAEA0BATEIbHOCTH U IIPOrPecCUuH

Pacno3naBate apuMETHUECKYyI0 U TE€OMETPHUYECKYIO0 TPOTPECCUU MpU
pa3HBIX CrocoOax 3aJaHusl.

BbIMONHATE  BBIUMCICHHS C HUCHOJb30BaHMEM (OpMyl n-ro 4jeHa
apu(PpMETUYECKON U T€OMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJIECHOB.

N300paxkaTh 4€Hbl MOCJIEIOBATEIbHOCTH TOYKAMU HA KOOPJIWHATHOM
IUIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIC C YHCIIOBBIMH ITOCJICAOBATECIILHOCTSIMU, B TOM
YHUCJIe 33/1a4M U3 PEATbHOM JKM3HU (C UCIIOTB30BAHUEM KaNIbKYJISITOPA, MU(PPOBHIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Koun4vecTBO 4acoB DJIeKTPOHHbIE
HanmMeHoBaHMe pa3/iejioB U TeM uudpoBbie
Ne n/n P Kontpoiabusie | IIpakruyeckue (mupp )
MporpaMmbIl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
| Yucina v Berunciienus. ParmoHanbHeIe 75 1 bubnuoreka [JOK
qyuciia https://m.edsoo.ru/7f415b90
2 AnrebpanyecKie BRIPaKEHUS 27 1 bubmmorexa LIOK
https://m.edsoo.ru/7f415b90
bubnnorexa [JOK
3 ¥ PaBHEHIS 1 HepaBeHeTsa 20 ! https://m.edsoo.ru/7f415b90
bubnuoreka [JOK
4 Kooppunatet u rpaguich. Dyrumn 24 ! https:/m.edso0.ru/7t415b90
5 [ToBTOpeHuUe u 060061IIeHNE 6 1 bubmorexa LHOK
https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO HACOB I10 ITPO'PAMME 102 5 0




8 KVIACC

KoanuectBo 1yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabsubie | IlpakTuyeckue (ubp )
NMPorpaMmbI Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchbl
bubnuorexa [JOK
1 4 K 1
HCJIa U BEIYUCIIEHU. KBagpaTHbIE KOPHU 5 https://m.edsoo.ru/7f417af8
) Yucna v BerauciieHus. CTEIeHb C eJIbIM 7 bubnnorexa [JOK
IoKa3arejieM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BIPaKEHHSL. 5 1 bubnuorexa [LIOK
KBanpaTHbiii TpEXwieH https://m.edsoo.ru/7f417af8
4 AnreGpanyecKue BhIpaKEeHUSI. 15 | bubmmoreka [JOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBa. KBajpaTHbie 15 | bubnnoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 YpaBHeHus U HepaBeHCTBA. CUCTEMBI 13 bubmuorexa [JOK
YpaBHEHH https://m.edsoo.ru/7f417af8
bu6mmoteka I[IOK
.H 12 1
7 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa hitps://m.cdsoo.ru/7f41 Taf8
bu6nmorexa [IOK
o .
8 YHKIHH. OCHOBHEIC ORATHS . https://m.edsoo.ru/7417af8
but6mmoreka [JOK
) Y 9
? yHiuHH. THCIOBbIe PyHKIIHA https://m.edsoo.ru/7f417at8
but6mmoreka [JOK
10 IT 600 6 2
OBTOPEHHE I 0DODIICHHE https://m.edsoo.ru/7f417at8
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




9 KJIACC

KoanuectBo 1yacoB DJIEeKTPOHHBbIE
HaumeHnoBaHue pa3jiesioB 1 TeM nugpoBbie
Ne i/ P Konrtpoasubie | IlpakTnueckue (tuacpp )
NMPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchbl
| Uucna u BeruucieHus. JleicTBUTENbHBIE 9 bubnuoreka [IOK
quciia https://m.edsoo.ru/7f419d08
) YpaBHEHUS 1 HEPABEHCTBA. Y PABHEHHUS C 14 | bubnuotexa [JOK
OJIHOM IIEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBuenus u HepaBeHCTBA. CUCTEMBI 14 | bu6mmoreka [IOK
yYpaBHEHUI https://m.edsoo.ru/7f419d08
bubmuorexa [JOK
.H 16 1
4 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa hitps://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
) 16 1
3 YHICHH https://m.edsoo.ru/7f419d08
bu6mmorexa [IOK
q 15 1
6 HCJIOBBIE MTOCIIEI0BATEIbHOCTH hitps://m.edsoo.ru/7419d08
7 IToBTOpenue, 06001IeHNE, CUCTEMAaTH3aIH 18 | bubnnorexa [IOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 102 6 0




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

7 KIIACC

Kon
MPoBEPSIEMOro
pe3yJjbTara

HpOBepﬂeMble NnpeaAMETHLIC PE3YyJIbTAaThbl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI7[ nporpaMmMsbI OCHOBHOT'O 06mer0 06pa30BaHl/lﬂ

1

Yyuciia U BBIYUCIIEHUS

1.1

BBIHOHHﬂTB, coycras YCTHBIC n IINCbMECHHBIC HpI/IéMBI,

apI/Iq)MCTI/I‘leCKI/Ie ILCIZCTBHH C paluOHAJIbHBIMHA YUCJIaMU

1.2

Haxomuts 3HAYEHUS YHCIIOBBIX BBIPAKEHUH, IIPUMEHSATh
pa3sHoOOpa3HbIe CIIOCOOBI M MTPUEMBI BEIYUCIICHHS 3HAYCHUN APOOHBIX

BBIPKEHUH, CoMIepKauX OOBIKHOBEHHBIE U JIECATUYHBIE JpOoOH

1.3

[lepexoguts 0T omHOW (OpPMBI 3amWcH 4YHCEN K JAPYroi
(mpeoOpa3oBbIBaTh  JAECATUYHYIO  JApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCATUYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO

JIECATUYHYIO IPOOB)

1.4

CpaBHI/IBaTB " YIIOpAAO0YNBATH pAllMOHAJIBHBIC YUCJIA

1.5

OxpyrisaTe uncna

1.6

BbINOMHATE TPUKUAKY M OLIEHKY pe3yJibTaTa BBIYMCICHUN, OLEHKY
3HAQUEHWM  YHUCJIOBBIX  BBIPAXEHUH. BBINONHATH  JIEWCTBHS €O

CTCIICHAMMU C HATYPAJIbHBIMHU ITOKA3aTCIIsIMU

1.7

HpI/IMeHSITL NPpU3HAKKU OCIIUMOCTH, PA3JIOKCHUC Ha MHOXKHUTCIIN

HATypaJbHbIX YHCCII

1.8

Pemate  MpakTUMKO-OpPMEHTHPOBAHHBIE  3aJa4yd, CBA3AHHbBIE C
OTHOLLIEHUEM BEIINYUH, IIPONOPLIMOHAIIBHOCTHIO BEIINYMH,
IIPOLICHTAMH, WHTEPIPETUPOBATh pE3yJabTaTbl pElIEHUs 3a1ad C
y4€TOM OIPAaHUYEHHM, CBA3AHHBIX CO CBOMCTBAMHU PAacCMaTPUBAECMBbIX

00BEKTOB

AnreGpanyeckre BhIpasKeHUs

2.1

Hcnonb3oBaTh  anreOpanveckyrd TEPMHUHOJIOTHIO U CHMBOJIHKY,

MNPUMCHATH e€ B nponecce OCBOCHUA yqe6H0ro MaTtcpuaia




Haxomute 3HaueHHMss OyKBEHHBIX BBIPDAKCHHUH TpH  3aJaHHBIX

22 3HAYEHUSX NIEPEMEHHBIX
)3 BemmonHsate mpeoOpa3oBaHMs LENOr0  BBIPAKEHHWS B MHOTIOYIECH
' MPUBEJICHUEM MTOI00HBIX CIaraeMbIX, PACKPBHITHEM CKOOOK
BBINONTHATE YMHOKEHNE OJTHOYJIEHA HA MHOTOYJIEH U MHOTOWJIEHA Ha
24 MHOTOWJIEH, MPUMEHATh (OPMYNbl KBajJpaTa CyMMbl H KBajpaTa
pasHOCTH
Ocy1ecTBIATh pa3aoKEHNE MHOIOWICHOB HA MHOXKHTEIIH C IOMOLIBIO
25 BBIHECCHHSI 32 CKOOKH OOIIEro MHOXKUTEIIS, TPYNIUPOBKU CIIaracMblX,
npUMeHeHHs (GOPMYIT COKPAIIEHHOTO YMHOXKECHUS
26 [TpuMeHsTH IPpe0Opa3oBaHKss MHOTOWIEHOB JUISl PELICHUS PA3IUYHBIX
. 3aJa4 U3 MaTEMaTUKHU, CMEXKHBIX IIPEIMETOB, U3 PEaJIbHON IIPAKTUKH
57 Hcnonp30BaTh CBOMCTBA CTENEHEH C HATYpajIbHBIMU IOKAa3aTEISAMU
' JUTSI IPEOOPA30BAHUS BRIPAKCHHN
3 YpaBHEHUS U HEPABEHCTBA
Pemate nMHEHHBIE ypaBHEHUS C OJHOM IIEPEMEHHOM, NPHUMEHSA
3.1 IIpaBWJIa MEPEX0/a OT UCXOAHOIO YPAaBHEHHUS K PABHOCUIIBHOMY €MY.
ITpoBepsTh, ABIIAETCS JIM YUCIO KOPHEM YPaBHEHUS
35 [lpumensaTs rpaduyeckue METOABI TpPU  PEUICHUH  JIMHEHHBIX
' YPAaBHEHUH U UX CUCTEM
33 [TonGupath npuMepsl Map YUCe, ABJISAIOIUXCS pelIeHueM JIMHEHHOTO
. YPaBHEHHUS C IBYMS [IEPEMEHHBIMH
CTpouTh B KOOPIMHATHOM MJIOCKOCTHU IpaUK JMHEHHOTO YpaBHEHUS C
34 JBYMsI TIEPEMEHHBIMU; MOJB3YSACh TpapuKOM, NMPUBOAUTH TPUMEPHI
pEILIEeHNs] ypaBHEHUS
35 Pemate cucreMsl ABYX JIMHEWHBIX YPAaBHEHUH C ABYMs IEPEMEHHBIMH,
' B TOM 4HCJie TpapuuecKu
CocTaBnsTh U peuaTh JIMHEHHOE YpaBHEHNE WIH CUCTEMY JIMHEWHBIX
3.6 YpaBHEHUH 0 YCIOBUIO 3aj[aul, UHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4M [TOJIyYE€HHBIH pe3ynbTar
4 Koopaunats! u rpaguxu. @yHKIMN
N300pakaTh Ha KOOPJMHATHOW MPSAMOW TOYKH, COOTBETCTBYIOLIHE
4.1 3alaHHBIM KOOPJAHWHATAM, JIy4HM, OTPE3KH, WHTEPBAJIbI, 3alHACHIBATh

YHUCJIOBBIC MPOMCIKYTKH Ha anre6pa1/1qec1<0M SIBBIKC




OtMeuaTs B KOOpﬂHHaTHOﬁ IINIOCKOCTH TOYKM IIO0 3aJaHHBIM

4.2
KOOp/IMHATaM
43 CtpouTth rpaduku TUHEHHBIX GyHKIUNA. CTpouTh rpaduk QyHKIUU Y
' = [x|
OnuceiBaTh ¢ MOMOIIBIO (PYHKIIUN WU3BECTHBIC 3aBHCHMOCTH MEXKIY
4.4 BEJIMYMHAMU: CKOpPOCTb, BpPEMS, pAaCCTOSHHUE, LIEHY, KOJHMYECTBO,
CTOUMOCTb, TPOU3BOUTENLHOCTD, BpeMsl, 00BEM paboThI
4.5 Haxoauts 3HaueHue pyHKIMU 110 3HAYCHHIO e€ apryMeHTa
[lonumaTts rpaduyeckuii  crmocod MpPEACTAaBICHUS M aHaIM3a
4.6 uH(popMaly, M3BJIEKaTh W HWHTEPIPETHUPOBATh HMH(POpMALUIO W3
rpayKoOB pealibHbIX MPOILECCOB U 3aBUCUMOCTEM
8 KIIACC
Kon N
IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NMpoBepPsieMOro .
oOpa3oBaTeJbHOM MPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus
pe3yJabTarta
1 Uucna 1 BEIYUCICHUS
Ucnionp3oBaTh  HAaYaJbHBIE  MPEICTABICHUSA O  MHOXECTBE
- JNEHCTBUTENBHBIX YMCEN AJS CPAaBHEHUS, OKPYIJICHUS M BBIUYMCICHHH,
' n300pakarh JEHCTBUTENbHBIE YHCIA TOYKAMHU Ha KOOPIMHATHOMN
IpSAMOU
[IpuMmeHsTh MOHATHE apU(PMETUYECKOTO  KBagpaTHOTO  KOPHS,
- HaXOJWTh KBAaJpPaTHbIC KOPHHW, WCIIOJNB3ysS TMPU HEOOXOAMMOCTH
' KaIbKYJIATOP, BBIOIHITH MIPEOOPa30BaHUS BBIPAKEHHM, COJEPKAIIUX
KBaJpaTHBIC KOPHHU, UCITOJIb3Yys CBOMCTBA KOPHEN
13 Ucnonp3oBarh 3amucu  OONBIIMX W MaJbIX YHCEI C TOMOIIBIO
' JIECATUYHBIX Apo0eit u creneneid yucna 10
2 Anrebpanueckue BhIpaKeHUs
[TprMeHSITh MTOHATHE CTEIICHHW C IEJIBIM ITOKa3aTejieM, BBITIONHATH
2.1 npeoOpa3oBaHusi  BBIPAKEHUH, CONEpXKAIIUX CTEEHU C  IIeTbIM
rokasaresiem
5y BBIMONMHATE ~ TOXKAECTBEHHBIE  MPEOOpa3oBaHUs  PAIlMOHAIBHBIX

BBIpa)KeHI/Iﬁ Ha OCHOBC IIpaBUJI JeNCTBUI HaJa MHOrOYJIeHaMHd H




anreOpanyecKUMH APOOsIMU

23

PacknanpiBaTh KBaipaTHBINA TPEXUIIEH HA MHOKHUTEIN

24

[TpumeHsTh IpeoOpa3oBaHusl BBIPAXKEHUN Ui PELICHUs] Pa3InYHbIX

3aaa4 U3 MaTCMAaTHKH, CMEKHBIX ITPEAMETOB, U3 pCaJIBHOP'I IMIPaKTUKH

YpaBHEHMS U HEPABEHCTBA

3.1

Pemarp JMHEHHBIE, KBaJpaTHbIE YPaBHEHUS U PaLUOHAIBHBIC
YPaBHEHHs, CBOJALIMECS K HUM, CUCTEMBI JIBYX YPaBHEHHMH C JIByMs

NEPEMCHHBIMU

32

[IpoBoauTh mpOCTEHIIME HCCIECAOBAaHUS YPAaBHEHHM U CHCTEM
ypaBHEHHW, B TOM 4YHCIE€ C TPUMEHEHHEM TpapruecKux
npeJcTaBieHuii (ycTaHaBIMBaTh, UMEET JIM YpaBHEHHE WIM CHUCTEMa

ypaBHeHI/Iﬁ peUICHUA, €CJIM UMECT, TO CKOJIBKO, U HpO‘lCC)

3.3

[lepexomuTh OT  CJIOBECHOW  (OPMYJIHMPOBKM  3amadu K e
anreOpandyeckoil MoJIeIM C TMOMOIIBIO COCTABIICHUS YpPaBHEHHUS WU
CHUCTEMbI ypaBHeHHﬁ, HHTCPIPECTUPOBATH B COOTBETCTBUH C

KOHTCKCTOM 3aJa4u HOJ'Iy‘ICHHLIﬁ pe3yiibTar

3.4

[TpuMeHsITh CBOICTBA YMCIIOBBIX HEPABEHCTB JIJIsi CPAaBHEHUS, OIICHKH,
peliaTh JIMHEeWHbIE HEPABEHCTBA C OJJHOM MEPEMEHHON U UX CHUCTEMBI,
naBaTh  TrpapHUuEcKyld  WUIIOCTPALMI0O  MHOXECTBA  PEIICHHM

HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKINA

4.1

[ToHumMaTh ¥ UCHONB30BaTh (PYHKIMOHAIbHbIE MOHATUS M A3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYEHMsI), ONPEAENATh 3HAuUCHUE
(GYHKLIMU O 3HAUYEHUIO apryMeHTa, ONpEeesATh CBOWCTBA (QYHKIMU

o e€ rpaduxy

4.2

CrtpouTts rpaduKu 31eMEeHTapHbIX (QYHKIMNA BUJIA:

y=k/x

kix

, ¥y =X%, y= X%, y = [X|, onuchIBaTh CBOWCTBA YMCIOBON (pyHKIMHU 1O €€

rpapuKy




9 KIIACC

Kon
MPoBepPSIEeMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOM
oOpa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus

1

Yyucia U BBIYUCIIEHUS

1.1

CpaBHI/IBaTB U YIIOPAAOYMBATH palMOHAJIBHBIC WM HPpallHlOHAJIbBHBIC

quciia

1.2

BrimonaaTs apI/I(l)MeTI/ILICCKI/Ie ﬂeﬁCTBHH C palluOHAJIbHBIMHA YHCJIaMU,
cou€Tasd YCTHBIC MU INHMCHbMCHHBIC HpI/IéMBI, BBIIIOJIHATD BBIYMCICHHA C

HppalHOHAJIbHBIMH YUCJIaMHU

1.3

Haxogute 3HaueHMs CTEIIEHEH C OCJABIMH ITIOKAa3aTCIIIMHN H KOpHCﬁ,

BBIYUCJIATH 3HAYCHUA YU CJIOBBIX BLIpa)KCHI/Iﬁ

1.4

OprTJ'ISITL HeﬁCTBHTCHBHBIe 4unciia, BBIIOJHATD NPUKUIKY pE3yJibTaTa

BBIQHCHGHHﬁ, OLICHKY YHCJIOBBIX Bpra)KeHI/Iﬁ

YpaBHEHMS U HEPABEHCTBA

2.1

Pemats JINHEHHEBIC n KBaApPAaTHLBIC YpaBHCHMU, YpaBHCHUS,

CBOAAINIMECCA K HUM, HpOCTCfIH.IHG ,Z[pO6HO—paI_[I/IOHaJ'ILHLIC YpaBHCHHUA

22

Pemats cuctemsl ABYX JIMHEHHBIX ypaBHeHI/Iﬁ C ABYM: IICPCMECHHBIMU
N CUCTCMBI IBYX ypaBHCHI/II\/JI, B KOTOPBIX OAHO YPAaBHCHHE HC ABJIACTCA

JIMHENHBIM

23

Pemiate TekcTOBBIE 3adaud aJ'IFe6paPIquKPIM CII0COOOM ¢ IIOMOIIIBIO
COCTaBJICHUA YpPAaBHCHUA UK CUCTEMBI JIBYX ypaBHeHHfI C ABYM:

NEPEMCHHBIMU

24

[IpoBoaNUTE TpOCTEHIINE WCCIECAOBAaHUS YPAaBHEHMM U CHUCTEM
YpaBHEHHH, B TOM UHCI€ C HOPUMEHEHHEM TrpapUuecKux
IIPEJICTaBICHUN (HallpUMep, yCTaHABIMBATh, UMEET JIU YPABHEHHUE WU

CHUCTEMA ypaBHCHI/Iﬁ pemcHus, €CJIu UMEET, TO CKOHLKO)

2.5

PemraTe JIMHENHBIE HEPABCHCTBA, KBaJgpaTHBIC HCPABCHCTBA,
M300pakaTh pelieHrne HEPABEHCTB HA YHCIOBOM MPSIMO#A, 3aITMChIBATh

pemiCHUC C IOMOIIBIO CUMBOJIOB

2.6

Pemiate cHuCTeMBl JTHHEHHBIX HCpPAaBCHCTB, CHCTCMbI HCPABCHCTB,

BKJIIOYAOMMe KBAaApPaTHOC  HCEPABCHCTBO, I/I306pa)KaTL pCHICHUC




CUCTCMbI HCPABCHCTB Ha YHUCIIOBOM HpHMOI)JI, 3aIlUCbIBATh PCHICHUC C

INOMOIIBIO CUMBOJIOB

2.7

Hcrnonbs30BaTh HEPABEHCTBA IIPU PELLIEHUN PA3JIMYHBIX 3a/1a4

OyHKIIUU

3.1

PacrioznaBate  (yHKIMM  W3yYeHHBIX  BUAOB.  [lokaspiBaTh
CXEMaTHYECKHU PACIIOJI0KECHNE Ha KOOPUHATHOW TUIOCKOCTH TPapUKOB
byukuuii Buaa: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT

3HAYeHUH KO3 UIMEHTOB, ONTUCHIBATH CBOMCTBA (DYHKITHIA

32

[Toka3plBaTh  CXEMAaTHUECKH  pACHONOKEHHWE Ha  KOOPAWHATHOM
IUIOCKOCTH TpapukoB (QyHKIUH Buaa y = VXs y = [X| U ONUCHIBATH

cBoiicTBa pyHKIUIT

33

Crpoutrs ¥ u300pakaTh CXEMaTH4YeCKd TIpa@UKH KBaJpaTHUYHbBIX
(GyHKINH, ONMKMCHIBAaTH CBOIMCTBAa KBAaAPAaTHYHBIX (YHKIMH MO UX

rpadukam

3.4

Pacnio3naBath kBaapaTHuHyi0 (YHKUHIO 1O Qopmyse, HPUBOIUTH
NpUMEphl KBaJPATHUUHBIX (YHKIUN U3 peanbHON >KU3HU, (PU3HKH,

reOMETPUU

Apudmernueckasi U reoMeTpudecKas Iporpeccuu

4.1

PacrniozHaBaTh apu(pMeTHUECKYIO U TEOMETPUUECKYIO TPOrPECCHU TIPH

pa3HbIX crocobax 3aJlaHus

4.2

BBINONMHATE BBIYMCIEHUS C HCHOJIb30BaHUEM (POpPMYJT n-ro WieHa
apu(MeTHUeCKOl M reoMEeTpUYEcKO mporpeccuii, CyMMbl MEPBBIX N

YJICHOB

43

N300paxaTh WieHbI NOCIE0BATEIbHOCTH TOUYKAMU Ha KOOPJMHATHON

INJIOCKOCTH

4.4

Peniate 3aaa4u, CBA3aHHBIC C YMCJIOBBIMHU ITIOCIICOAOBATCIIbHOCTAMU, B
TOM YHUCIIC 3agadu M3 peanLHoﬁ KHU3HHU (C HCIIOJIb30BAHUEM

KaJIbKYJIATOPA, IU(POBBIX TEXHOIOTHI)




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT cOAePKAHUSA
1 Uucna u BBIYMCIICHUS
JlpoOu OOBIKHOBEHHBIE M JIE€CATUYHBIE, IIEepexo] OT OAHOH (hopMbl 3amucu
1.1 npobeit k apyroi. IloHATHE palMOHAIBHOTO YHUCIA, 3alUCh, CPaBHEHUE,
YIOPSI0UMBAHKUE PALIMOHAIBHBIX YHMCEI
12 Apudmernueckue AeHCTBUS ¢ pallMOHAIBHBIMY YMciIaMu. Perienue 3agay u3
' peanbHON NMPaKTUKU HA YacTH, Ha JpOOH
13 Crenenp ¢ HaTypaJbHBIM IIOKa3aTeNeM: OIpEJeIeHue, Mpeodpa3oBaHUe
' BBIPAKEHUI Ha OCHOBE OIPEIEICHMUS], 3aUCh OOJBIINX YHCEI
14 [IpoueHTsl, 3anuch MPOLIEHTOB B BUAE APoOU U poOU B BUAE IPOLIEHTOB.
' Tpu ocHOBHBIE 3a1auX Ha NIPOLIEHTHI, PEILICHUE 3a/1a4 U3 PealbHON MPAKTUKU
s [IpuMeHeHre  TPU3HAKOB  JEIMMOCTH,  DPA3JIOKEHHME HAa  MHOMKUTEIN
' HaTypaJIbHbIX YHCEN
16 PeanbHble  3aBHUCMMOCTH, B TOM  4Mcle IOpsMas M oOpaTHas
' IIPONOPLIMOHAIEHOCTH
2 Anrebpanyeckue BbIpaKEHUs
51 [IepemeHHBIE, UNCIOBOE 3HAYEHUE BBIPAXKEHUS C IepeMEHHOM. JlonmycTuMble
' 3HAYEHUS IEPEMEHHBIX
) [IpencraBneHrie 3aBUCUMOCTH MEXJYy BEIMYMHAMU B BUAE (DOPMYIIBI.
' Beruucnenus no gpopmynam
)3 [IpeoOpa3oBaHne  OYKBEHHBIX  BBIP@KEHUI,  TOXJECTBEHHO  DPAaBHBIE
' BBIpaKEHUS
24 CBolicTBa CTENEHNU C HaTypaJbHBIM I10Ka3aTelIeM
25 Opnowiensl U MHOrowieHbl. CteneHb MHorouwieHa. Cllo)KeHHE, BHIUNTAHMUE,
' YMHOXEHHE MHOTOYJIEHOB
"6 DopMyJIbl COKpPAIIEHHOTO YMHOXKEHHS: KBaApaT CyMMBI U KBaJpaT Pa3HOCTH.
' ®dopmyiia pa3HOCTH KBaApaToB. PaziiokeHre MHOTOYJIEHOB Ha MHOXKHUTEIHN
3 YpaBHeHust




VYpaBHeHHe, KOpEHb YpaBHEHHs, NpaBuia NpeoOpa3oBaHUS YpaBHEHW,

> PaBHOCUJILHOCTb YPABHEHUI
35 JluHeitHOe ypaBHEHHUE C OJHOM NEPEMEHHOM, YMCIIO KOPHEH JIMHEHHOTO
' YpaBHEHUS, PELICHUE JIMHEHHBIX YPaBHEHUN
13 CocraBiieHrne ypaBHEHUH 10 yCJIOBMIO 3ajaud. PerieHne TEKCTOBBIX 3a/a4 C
' IIOMOIIBIK YPAaBHEHUI
34 JIuneitHOE ypaBHEHUE C ABYMsI IEPEMEHHBIMU H €T0 rpaduk
Cucrema 1ByX JMHEMHBIX YpaBHEHUU C JIByMs IepeMEHHbIMU. Perienue
35 CUCTEM YPaBHEHMI crocOOOM IMOACTaHOBKHU. [IprMepsl pemieHus TeKCTOBBIX
3a/1a4 C MOMOUIBIO CUCTEM YPABHEHHM
4 Koopaunats! u rpaduku. OyHKIUN
4.1 Koopaunara Touku Ha npsiMoii
42 Uucnoble NpoMexXyTKU. PaccTosiHue Mexay IByMs TOUKaMU KOOPAMHATHOMN
' psAMOM
43 [IpsimoyronpHas cucrema koopauuar, ocu Ox u Oy. AbGcuucca U opadHaTa
' TOYKH Ha KOOPAMHATHOM MJIOCKOCTU
4 [Ipumeps rpadgukoB, 3agaHHBIX (opmynamu. UteHue rpadukoB pearbHBIX
' 3aBUCHUMOCTEN
4.5 [Tonstue pynkuuu. ['padux pynkunun. CoiicTBa QyHKIIUI
4.6 Jluneitnasa ¢pynkuus, e€ rpaduk. ['paduk pyHkum y = [x|
47 I'papuueckoe pemieHne JMHEWHBIX YpaBHEHUM M CUCTEM JIMHEHHBIX
' YpaBHEHHI
8 KIIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUS
1 Yucna 1 BBIYUCICHUS
. KBanpaTtHeiii kopenb u3 uucna. [loHsTHe 00 HppaliOHAIBLHOM YHCIIE.
' JecsaTnunbie pUOIMKEHUS UPPAITMOHAIBHBIX YHCET
CpoiicTBa apu(MeTHUYECKUX KBAJPaTHBIX KOpPHEH M WX MPHUMEHEHHE K
1.2 peoOpa3OBaHUI0 YHCIIOBBIX BBIPAKCHUN W BBIYUCICHUSM. J[eHCTBUTETHHBIE
qucia
1.3 Crenens ¢ 1eTbIM MOKa3aTeneM u e€ cBoiicTBa. CTaHaapTHAS 3aIUCh YHCTIa




2 Anrebpanueckie BRIPaKCHUs
2.1 KBanpaTHslii TpéxuiieH, pa3nokKeHne KBapaTHOIO TPEXUWIEHA HA MHOXKHUTEIH
22 Anrebpanueckas 1podb. OCHOBHOE CBOHCTBO anredpandeckou qpoou
2.3 CroxeHue, BBIMUTAaHUE, YMHOKEHUE, JISTICHUE aJIreOpandecKux Ipooei
24 PanmoHanbHbIC BRIpRXKEHUS U UX ITPE0OpazoBaHue
3 VYpaBHEHUS U HEPABEHCTBA
. KBagpatHoe ypaBHeHue, ¢opMyla KOpHEH KBaJpaTHOrO YypaBHEHUS.
' Teopema Buera
32 Pewenne ypaBHeHUM, CBOAAIIMXCS K IMHEHHBIM U KBaIPaTHBIM
33 [Ipocreitmme qpoOHO-paliOHATbHBIC YPABHEHUS
I'padmueckas uHTEpIIpeTaLIs ypaBHEHUH C IBYyMS IIEPEMEHHBIMU U CUCTEM
3.4 JUHEWHBIX YpaBHEHUH C JByMs nepeMeHHbIMU. [IpumMepsl pelieHus cucreM
HEJIMHENHBIX YPaBHEHUH C JBYMS IIEPEMEHHBIMU
3.5 Pemenue TekcToBBIX 3a7a4 anreOpanyeckum crocooom
3.6 YucaoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaseHnctBo ¢ oHOM nepeMeHHOI
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
39 JIuneiiHble HEpaBEHCTBA C OIHOM MEPEMEHHOM
3.10 CucreMbl TMHEMHBIX HEPABEHCTB C OJJHOM MEpEMEHHON
4 OyHKITIN
41 [Tonsitue ¢yaknuu. OOmacTh ompefeneHrus W MHOXECTBO 3HAYCHUN
' ¢yskun. CiocoObl 3a1anus GyHKINN
4.2 I'padux pynxnun. YreHne cBoiicTB pyHKIMHU MO €€ rpaduKy
43 [Tpumeps! rpaduKoB QYHKIHMMA, OTpaXKaroIUX peaabHbIE MPOLECCH
s @OyHKIMK, ONUCHIBAIOLIME TMPSIMYI0 H OOpaTHYIO MpPONOPLUOHAIbHbIE
. 3aBHUCHUMOCTH, UX rpaduku
4.5 OyHKIUU y =x7, y = X’
4.6 Oyaknun y = [x, y = |x|
4.7 ['padmyeckoe penieHNe ypaBHEHUM U CUCTEM YpaBHEHHM

9 KITACC




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1 Yucna 1 BEIYUCICHUS
- PanmonanbHble 4Mca, UpPpalMOHAIBHBIE YHUCIA, KOHEYHbIE UM OECKOHEUHBIE
' JIECSITUYHBIE POOH
MHOXecTBO 1eHCTBUTENbHBIX YHCEN, J€HCTBUTENbHBIE YUCIa KaK OECKOHEUHbIE
12 JecATUYHbIe ApoOHu. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEKIY MHOKECTBOM
' JIEMCTBUTEIIbHBIX YMCET U KOOPAUHATHOM NpsiMoi. CpaBHEHUE IEHCTBUTENBHBIX
qucen
1.3 ApudmeTndeckne ASUCTBHS C IeHCTBUTEIIHPHBIMU YUCIIAMU
N3mepenusi, mpubImkeHus, OleHKH. PasMepsl 00BEKTOB OKPYKAIOIIEr0 MHPA,
L4 JUINTEJIBHOCTh IIPOLIECCOB B OKpyxkarwomeMm wmupe. [IpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh Npubnmkenus. Okpyrienue yucen. [Ipukuaka u oueHka
pE3yJIbTaTOB BBIUMCIICHUI
2 YpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEeHHUs ¢ OAHOW IEPEMEHHOMN
22 Jlunelinoe ypaBHeHue. Pemienue ypaBHEHHH, CBOJAAIIMXCS K JIMHEWHBIM
23 KBaznpatHoe ypaBHeHue. PenieHre ypaBHEeHUH, CBOAIIMXCS K KBaJAPaTHBIM
Yy bukBagpatHoe ypaBHenue. Ilpumepbl pelieHuss ypaBHEHUl TpeTbe U
' YeTBEPTOU CTENEHEH Pa3JI0KEHUEM HA MHOKHUTEIN
2.5 Pemenune npoOHO-palioOHaIBHBIX YpaBHEHUH
2.6 CucreMsl ypaBHEHHI
2.7 VYpaBHeHMe ¢ IByMsl IEPEMEHHBIMU U €ro rpaduk
2.8 Pemenue cuctem qByX JIMHEWHBIX YPABHEHUN C JBYMsI IEPEMEHHBIMU
-9 Pemenue cucrem IByX ypaBHEHM, OJHO M3 KOTODPBIX JIMHEHHOE, a APyroe —
' BTOPOU CTEIICHU
2.10 ['padrueckas nHTEpIpeTaMsI CUCTEMB] YPaBHEHUH C ABYMS IEPEMEHHBIMU
2.11 Penienune TekCTOBBIX 3a7a4 anredpanyeckuM crocoooM
2.12 YucioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pelienne TMHENHBIX HEPABEHCTB C OJJHON IIEPEMEHHOMN
2.14 Pemenue cuctem IMHEHHBIX HEPABEHCTB C OJTHOM NMEPEMEHHOM
2.15 KBaaparHble HepaBeHCTBA
516 ['padmyeckass uHTEpIpeTalvss HEPAaBEHCTB U CHUCTEM HEPABEHCTB C JIBYMS

NEPEMCHHBIMU




3 OyHKINU

31 KBanparuunas ¢ynkuus, e€ rpapuk u cBoiictBa. I[lapaGona, KOOpAMHATHI
' BEPIINHBI 1apaboIIbl, OCh CHMMETPHUH MapadOIIbI

32 I'paduku pyHkumii y=kx, y=kx+b 1 ux cBOMcTBa

33 I'paduku pynxmit y=k/x, y = x° 1 ux cBolcTBa

34 I'paduku QyHKIMIT , 1 UX CBOWCTBA
4 YuciioBble NOCIEI0BATEIIBHOCTH

i1 Onpeznenenue U crocoObl 3aJjaHUs YUCIIOBBIX IOCIIENOBaTENIbHOCTEH. 3agaHue
' MI0CJIEI0BATEIbHOCTH PEKYPPEHTHON (POpMYIIoi U GopMyInoil n-ro yieHa

42 Apudpmernueckass mnporpeccus. Dopmynbl  n-ro wieHa apuYMETHIECKOM
' IPOTPECCUH, CyMMBI IIEPBBIX 71 YIECHOB

13 I'eomerpuueckas mporpeccusi.  @OOpMysbl  n-rO  WIEHA T'€OMETPUYECKOU
' IPOTPECCHH, CyMMBI IIEPBBIX 71 YWICHOB

4 N300paxxeHne 4YiIeHOB apU(PMETHUECKOH U TI'eOMETPUYECKOM Iporpeccuii
' TOYKaMH Ha KOOPJMHATHON IMJIOCKOCTH. JIMHEHHBIN U 5KCITOHEHIIMAIBHBIN POCT

4.5 CJ105KHbI€ TTPOLICHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOI'O OBLIIEI'O OBPA3OBAHMUS

Kon
NpoBepPsIeMOro
TpeOOBaHUA

IIpoBepsiemble TPeOOBAHUSA K NPEAMETHBIM pe3yJibTATAM
O0CBOEHHSI 0OCHOBHO# 00pa30BaTe/IbHOM NPOrpaMMbl OCHOBHOT'O
o01mero oopazosanusi Ha ocHoBe ®I'OC

YMeHue omnepupoBaTh IMOHSATHSMHU: MHOXECTBO, ITOJMHOXECTBO,
ONepaly HaJ MHOXXECTBAMH;, YMEHHUE OIEPUPOBATh MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, TPUMEHATh UX MPU PEIICHUU
3aj]]a4; YMEHUE HCIOJIb30BaTh rpa)uyeckoe MpeaCcTaBIeHIHEe MHOXKECTB
JUTSL ONTMCAHMsI pealbHBIX MPOLIECCOB U SBJICHUH, MPU PELICHUH 3a/1a4

H3 Ipyrux y‘IC6HLIX IMpeaMETOB

YMeHHe onepupoBaTh MOHATUAMM: OIPEACICHHE, aKCHOMa, TEOpEMa,
JI0Ka3aTeNbCTBO; YMEHUE paclo3HaBaTb WCTUHHBIE U JIOXKHBIE
BBICKA3bIBAaHUS, IPUBOAUTH IIPUMEPBI M KOHTPIPUMEDPHI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHHA BBICKa3bIBaHU U

YMeHue onepupoBaTh NOHATHSAMHU: HATYPAIBHOE YHUCIO, IIPOCTOE U
COCTaBHOE 4YMCJIO, JEJIMMOCTb HAaTypaJbHBIX YHCEI, NPU3HAKU
JeTTMMOCTH, LEJI0O€ YHCIIO, MOJYNb YHCIIA, OOBIKHOBEHHAs IpoOb U
JecATU4Has JpoOb, CTAHJAPTHBIA BUJ YMCIIA, PALMOHAIBHOE YHCIIO,
UpPpALMOHATIBHOE 4YHUCJIO, apu(METUUYECKUIl KBaJpaTHbI KOpEHB;
yMEHUE  BBIIOJIHATH JEUCTBMS € YUCIaMH, CpaBHUBATb U
YHOpAIOYMBATh YHWCJIA, IPEACTABIATH 4YHCIA Ha KOOPAWHATHOM
IpsAMOM, OKPYIVIATH YHCIA; yYMEHHUE JeJaThb MPUKUAKY U OLEHKY

pe3yJibTaTa BEIYACICHUN

YMeHue onepupoBaTh MOHATHAMM: CTENEHb C LENbIM IOKa3aTelleM,
aprudMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOpPHEM HaTypalbHOW CTENEHU
Oosibllle €IMHUIIBI; YMEHHME BBIOMHATH pPACUYETHl MO (opMynam,
npeoOpa3oBaHus LENbIX, JAPOOHO-pAallMOHAIBHBIX BBIPAKEHUH U
BBIPQXEHUI C KOPHSMHM, PA3JI0KEHHE MHOIOYJIEHAa Ha MHOXKUTEIH, B
TOM 4HCII€ C HCIOJIb30BaHHEM (OPMYNI Pa3HOCTH KBaApaToOB U

KBaapaTa CYMMBI U PA3HOCTH

YMenue ONEprUpOBATH MOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC C




OJHOM TIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
MIEPEMEHHOM; YMEHHUE pellaTh JUHEHHbIE M KBaJpPAaTHHIE ypaBHEHMS,
IPOOHO-PAMOHAILHEIC YPAaBHEHHS C OJHOW MEPEMEHHOW, CHCTEMBI
JIBYX JIMHEWHBIX YpaBHEHUH, JIMHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE U  JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOU
MIEPEMEHHOM, B TOM YHUCJE MPU PELIECHUHN 33134 U3 IPYrux MpeaMeTOB
M IPAKTUYECKUX 3a7a4; YMEHUE HCIOJIb30BaTh KOOPJAUHATHYIO
OPSIMYI0O M KOOPJAMHATHYIO TUIOCKOCTH JJII M300PaKEHUS] PEIICHHIA

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHUAMU: (YHKIMS, rpaduK GyHKIUH, HYIU
byHKIIH, MIPOMEXYTKH 3HAKOIOCTOSIHCTBA, MIPOMEXYTKH
BO3pacTaHus, YyObIBaHUS, HauOO/bIlIee W HAUMEHbIIEE 3HAUYEHUS
byHKIUY; yMEHUue ONEepUpPOBATH MOHATUSAMU: npsimas
MPOMOPIMOHAILHOCTD, JTUHEHHAS (DYHKIHWS, KBaapaTU4Has (QyHKIHS,
oOpaTHasi TPOMOPIMOHATBHOCTh, Mapabona, rumnepbosa; yMeHue
cTpouTh rpaduKku GyHKINH, UCTIOIB30BaTh TPAPUKH ISl ONPEACTICHHS
CBOMCTB MPOLECCOB U 3aBUCUMOCTEH, IJIsl pelIeHus 3a7a4 U3 JIPyrux
yueOHBIX TMpPEAMETOB U pEalbHOM JKU3HH,; YMEHHUE BbIPAXKaTb

dhopMysaMu 3aBUCUMOCTH MEXK/Ty BETUUMHAMU

YMmeHune OIIEepUPOBATH HOHSATHAMMU: [10CJIe/10BATENbHOCTb,
apugmernueckas M T€OMETpUYecKass  IPOTPEecCUr;  yMEHHUE
UCIMOJIb30BaTh CBOICTBA IMOCIIEAOBATENBLHOCTEH, (GOPMYNBI CyMMbI U
oOuiero yjaeHa NMpU pElIeHUH 3ajad, B TOM YHUCIE 3a/1ad U3 JPYrux

y‘Ie6HLIX npeaIMETOB U peaﬂBHOP’I KHU3HHU

YMeHue pemarts 3a7add pa3HbIX TUIOB (B TOM 4YHCIE Ha MPOLEHTHI,
JOIM M YacTH, JBWXKEHHE, padoTy, LIEHy TOBApOB U CTOMMOCTh
MOKYIOK U YCIIYT, HAJIOTH, 33/1a4M U3 00JIaCTH yIPaBIeHUs JTUYHBIMU U
ceMeiHbIMU  (MHAHCAMM); YMEHHE  COCTABJIATH  BBIPAKEHUS,
YpaBHEHUs, HEPAaBEHCTBA M CHUCTEMBbI II0 YCJIOBHUIO  3aJauH,
UCCIIEI0BAaTh MOIYYEHHOE PEIICHHE U OLEHHUBATH MPABIONOA00HOCTh

MOJIYYCHHBIX pPE3YyJIbTATOB

YMeHue onepupoBarh NOHATUAMU: (UTYpA, TOUKA, OTPE3OK, MpsMas,
Jyd, JIOMaHasi, yroj, MHOTOYT'OJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBIN
U PaBHOCTOPOHHHUM TpPEYroJIbHUKH, MPSIMOYTOJbHBIN TpPEyrojbHHUK,

MEauaHa, 6I/ICCCKTpI/ICEl H BBICOTA TPCYTrOJIbHUKA, ‘-IeTBIpéxyTOHBHI/IK,




napajjiesiorpaMM, pomMO, TNPSAMOYTOIbHHUK, KBajpaT, Tpameuus;
OKPYKHOCTB, KpyT, KacaTejabHas; 3HAKOMCTBO C IPOCTPAaHCTBCHHBIMU
durypamu; ymMeHue pemarb 3a/aud, B TOM YHCJIE U3 MOBCETHEBHOMN
JKU3HU, HAa HAXOXKJICHHE I'€OMETPUYECKUX BEIMYHMH C IPUMEHEHHEM

M3Yy4YEHHBIX CBOMCTB (hUryp u GhakToB

10

YMeHue OonepupoBaTh IMOHATUSMH: PAaBEHCTBO (HIYp, PaBEHCTBO
TPEYrOJIbHUKOB; NAapaJUICIIbHOCTh U MEPICHIUKYJISPHOCTh TPSIMBIX,
Yrod MEXIy TpSAMBIMH, TIEPIECHAUKYJSpP, HAKIOHHAS, IPOCKIIHS,
nogobue Gpuryp, noJo0HbIe TPEYrOJbHUKH, CAMMETPUSI OTHOCUTEIHHO
TOYKM W TPSMOW; YMEHHE DPACIO3HABaTh PABEHCTBO, CHMMETPHIO U
nogobue Guryp, mapayuieaIbHOCTh M MEPHEHIUKYIIPHOCTD MPSIMBIX B

OKpYXaroIleM MUpe

11

YMeHue omnepupoBarh IMOHATHSAMM: JJMHA, PACCTOSHUE, YIroll
(BeMMYMHA yrja, CHHYC M KOCHUHYC yIJla TPEYroJbHUKA), IJIOLIAMb;
yYMEHHUE OLIEHUBATh pa3Mephl MPEeIMETOB U OOBEKTOB B OKPY)KAIOLIEM
MHUpE; YMEHHE MpUMEHATh (GOpMyJbl IEpUMETpa U  IUIOIIAIU
MHOI'OYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IIJIOIIAJU Kpyra, o0bema
IPSIMOYTOJIBHOTO TapajuleNieNuIela; YMEHHE NPUMEHSATh IpPU3HAKU
paBeHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUroHOMETpUYECKHE COOTHOLIEHUS IS

BBIYMCIICHHUSI JUINH, PACCTOSTHUM, TUIOIAJAEH

12

YMeHnue wu300paxaTb IUIOCKHE QUIYyphl W HUX KOMOMHAIWH,
IPOCTPAHCTBEHHbIE (UTYpPbl OT PYKH, C MOMOUIbIO YEPTEKHBIX
UHCTPYMEHTOB U DJJIEKTPOHHBIX CPEICTB IO TEKCTOBOMY WM

CHUMBOJIBHOMY OIIMCAaHUTIO

13

YMmenue ONeprupoBaThH IOHATHUAMMU MpAMOYTOJIbHaA cucrema
KOOpJAUHAT, KOOpJAWHAThI TOYKHU, BCKTOD, cymmMa BCKTOPOB,
MMPOU3BCACHUC BCKTOPA HA YUCIIO, CKAIAPHOC MPOU3BECACHNUEC BCKTOPOB;
YMCHHUE HUCIHOJB30BATH BCKTOPBI MU KOOPAWHATHI JIA MPCACTABICHUA
JaHHBIX W pPCEHICHUA 3a4a4, B TOM YHUCIC U3 JOPYrux y‘le6HBIX

npeaMeToOB U peaﬂBHOﬁ KHU3HU

14

YMeHne omnepupoBaTh TOHSATHSMHU: CTOJIOMKOBBIE U KPYTOBBIC
quarpamMmbl,  TaOmUIBL, cpeaHee  apudMeTHdeckoe, MeAHMaHa,
HauOoJblllee ¥ HAauMEHbIIEe 3HAYeHMs, pa3Max YHCIOBOro Habopa;

YMCHUC H3BJICKATD, HHTCPpHIPCTUPOBATDH n HpeO6p8.30BBIBaTB




uHpOpMaLMIO, TPEACTABICHHYI0 B Ta0luIaX M Ha JuarpaMmax,
OTPaXKAIOIIYI0 CBOMCTBA M XapaKTEPUCTUKH pPEalbHBIX IPOLECCOB U
ABJICHUM; yMEHHE pACIIO3HABAaTh HW3MEHUMBBIE BEIWYMHBI B

OKpYXXaIOIIeM MUPE

15

YMeHue omnepupoBaTh IMOHATHIMH: CIyYalHBIA OIBIT (CIydalHbIN
OKCIEPUMEHT), JJIEMEHTApHOE COOBITHE (PIEMEHTApHBIM HCXOM)
CIIy4aifHOrO OIBITa, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHUE HAXOAWUTh BEPOATHOCTH CIIy4alHBIX COOBITHH B ONBITaxX ¢
PaBHOBO3MOYXHBIMU JJIEMEHTAPHBIMH COOBITHUSIMU; YMEHHE pellaTh
3aJjaud METOJIOM OpPIaHM30BAaHHOTO Iepedopa W C HCIOIb30BaHHEM
MpaBWjia YMHOXKEHHUS; YMEHHE OIICHMBAThb BEPOATHOCTH peabHBIX
COOBITHII M SIBJICHWM, MOHUMATh POJb MPAKTHUUYECKU TOCTOBEPHBIX
MaJIOBEPOSITHBIX COOBITHH B OKPY)KAlOIEeM MHPE H B JKU3HU;
3HAKOMCTBO C TIOHATHEM HE3aBHCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEN U €TI0 POJIbIO B MACCOBBIX ABJICHUAX

16

YMeHue BbIOMpaTh MOAXOISIIMKA W3YYEHHBIM METON AJIs pelIeHUs
3a/lauu, MPUBOJUTH MPUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJAE U KU3HU, PACIIO3HABATH MPOSABJICHUE 3aKOHOB MaTEMaTUKHU B
HUCKYCCTBE, OIUCHIBATh OTIEIbHBIC BBIJAIOIIMECS  PE3YJIbTATHI,
MOJIyYEHHBIE B XOJI€ Pa3BUTHSl MAaTEMaTUKU KaK HAyKH, MPUBOIAUTH
MpUMEPhl MATEMAaTHYECKUX OTKPBITHH U UX aBTOPOB B OTEUECTBEHHOM

Y BCEMHPHOHN UCTOPHUH




INIEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA OI'D
ITO MATEMATHUKE

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

1 Uucna u BBIYMCIICHUS

1.1 Harypanbnsle u neinsle yncina. [Ipu3sHaku 1e1MMOCTH LEIbIX YUCel

12 OObIKHOBEHHBIE M JIeCATUYHBIE  ApoOM,  MPOLEHTH,  OECKOHEYHbIE
' MepUONIECKHe ApoOu

13 Panmonanbuple  uncna.  Apudmernyeckue oOmepalud € panuoOHAIbHBIMU
' qucIamMu

14 JleiicTBuTenpHble uyucia. ApudMeTHdYecKre OoIlepanuud ¢ JeHCTBUTENbHBIMU
' YyHUCIIaMu

s [TpuOnuxEHHBIE BBIYUCIICHUSA, MpaBWIa OKPYIJICHUSA, MPHUKUIKA U OIIEHKa
' pe3yibTaTa BBIYUCIICHUN
2 AnreOpandecKre BhIpaKEHUS

2.1 bykBenHble BrIpaskeHUs (BBIPAKEHUS C TIEPEMEHHBIMH)

5y Crenenp ¢ nenpiM mnokaszareneM. CTeNeHb C palUOHAIbHBIM IOKA3aTeeM.
. CaoiicTBa cTeneHu

23 MHorousieHsl

24 Anrebpanueckas JpoOb

) s Apudmerndeckuii KOpEHb HaTypaJIbHON CTEIEHHU. HeicrBus c
' apu(pMeTHYECKUMH KOPHSAMH HaTYpaJIbHOMN CTETIEeHH
3 VYpaBHEHMSI U HEPABEHCTBA

. [ensie u apoOHO-panoHaNbHBIE YypaBHEHUA. CHUCTEMBI U COBOKYITHOCTH
' YpaBHEHUI

35 ensle u apoOHO-palMOHAIbHBIE HepaBeHCTBA. CHUCTEMBI U COBOKYIHOCTHU
' HEPaBEHCTB

33 Pemenne TekCTOBBIX 3a7a4
4 YucnoBsle NOCIEN0BATENBHOCTH

4.1 ITocnenoBaTeabHOCTH, CIOCOOLI 3aJaHUs ITOCIIEI0BATEILHOCTEN

4.2 Apudmernueckass u reoMerpuyeckass mnporpeccun. Dopmyna  CIOXKHBIX




MPOLIEHTOB

5 OyHKIUU
OyHKIUA, cnocoObl 3amanus  ¢GyHKnuu. ['paduk  yHkmuu. Oobmacts
orpezeNeHuss U MHOKeCTBO 3HaueHuil pynkunu. Hynmu dynkmuu. [Ipomexytku
5.1. 3HAKOIOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHA. MakCUMyMBbl U
MUHUMYMBI (yHKIMu. Hambonbliee u HauMeHbllee 3HauYeHUE (YHKLIUU Ha
MIPOMEXKYTKE
6 Koopaunats! Ha IpsIMON U IIJIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlexapToBbl KOOPAMHATHI Ha IJIOCKOCTH
7 I'eomerpust
7.1 I'eomeTpuueckue GUrypsl 1 UX CBOIMCTBA
7.2 TpeyroabHuK
7.3 MHOroyrojsHUKH
74 OKpy>KHOCTb U KpyTr
7.5 N3mepenne reomeTpudecKux BEINYUH
7.6 BexTops! Ha muiocKoCTH
8 BeposiTHOCTB M cTaTuCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr
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