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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa SIBISIETCS. OJHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHAa 00ECTIEYNBACT U3YUCHUE IPYTUX JUCIHIUINH, KaK €CTECTBEHHO-
HAayyHOro, TaK W TyMAaHUTAPHOTO LUKIOB, €€ OCBOEGHUE HEOOXOAUMO s
IPOAODKEHUs 00pa30BaHUs U B TOBCEAHEBHON KU3HU. Pa3BuTHe y o0yuarommxcs
HAYYHBIX TPEJCTABICHUH O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abcTpakiuii, cnoco0e OTPaKEHHUsI MAaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MpUPOJE W OOIECTBE, POJU MaTEMaTHYECKOTO MOJECIUPOBAHMS B HAYYHOM
NO3HAaHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIJICHUS, HEOOXOIMMBIX AJIsl aalTalliid B COBPEMEHHOM LU(POBOM
oOmecTtBe. M3ydyeHnue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBaTh, HAXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBaTb CBOM JEMCTBHSI U BBIBOBI,
dopMynupoBath yTBepkAeHUs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOIO MBIIUIEHUS] OO0YYarolMXCsA: OHM HCIHOJB3YIOT JACIAYKTUBHBIE U
WHIYKTUBHBIE PACCYXJEHUs, 0000IIeHIEe U KOHKPETHU3AIHNIO0, a0CTparupoBaHue u
anajgoruto. OOyueHwe  aireOpe  MOpeANnojaraeT  3HAUYUTEIBbHBIA  00BEM
CaMOCTOSITENIbHOM  JIEATEIBHOCTH OOYYaroIMXCs, IIO3TOMY CaMOCTOSITENIbHOE
pelIeHre 3a1a4 ABIISETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIIMIA 00Y4YEeHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» uisi OCHOBHOTO
o01mero o0pa3oBaHrs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKIE
auHUH: «Yucaa v BEIYHCICHUSNY, «ANreOpandeckie BhIPAKEHUD», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkuum». Kaxgas Hu3 3THX coJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAETCs Ha MPOTSHKEHUU TPEX JIET U3YUYEHHUS Kypca, B3aUMOACUCTBYS €
JpYyTUMH €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOJIUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy Yy4yeOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKM, MPEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3jerax
MaTEMaTUYECKOT0 00pa30BaHUs U CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAOIIMMUCS
OCHOB  YHUBEPCAIBHOTO  MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTrO Kypca «AJredpa» SIBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMHM «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOM JIJIst
JABHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJTOpPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi TIOBCEIHEBHOM
KU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PAlMOHAIBHBIMH M HPPALUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM
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NPEACTABICHU O JEHCTBUTEIHLHOM 4YHMCJE. 3aBEpIICHUE OCBOEHHUS YHCIOBOMN
JIMHUU OTHECEHO K cpeHeMy 00111eMy 00pa30BaHUIO.

Copeprkanue AByX anreOpandeckux JIMHUM — «AJIreOpanyecKkue BhIPaXEHUsD
U «YpaBHEHHUS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIMXCS
MaTEeMaTHYECKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOI'O 0011ero oOpa3oBaHusl Y4YeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
paIMOHAIBHBIX BBIpAKCHHUH. ANreOpa JeMOHCTPUPYET 3HaUYCHUE MAaTEMATHKHA Kak
A3bIKa TSI TIOCTPOEHHUS MaTeMaTUYECKUX MOJeNed, OMUCAaHUS TMPOIECCOB U
SBIIEHUN peanbHOro Mupa. B 3amaum oOydenuss anreOpe BXOAAT Takke
JanbHeiIee pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHUS, HE0O0XO0AUMOro, B
YaCTHOCTH, JJII OCBOCHHMS Kypca HWH(GOPMATHKW, M OBJAJCHUE HaBBbIKAMU
JeAYKTUBHBIX paccyxaecauii. [IpeoOpa3oBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHUs, CIIOCOOHOCTEHN K MAaTEMaTHIECKOMY TBOPUECTBY.

Coneprkanve QyHKIIMOHAIBHO-TPAPUUECKON JTMHUY HAIEICHO Ha MOJIyYeHHE
OOy4YaroNIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIEeW MaTeMaTHYECKON MOJENH
JUTSL ONTUCAHUS M UCCIIEA0OBaHUS PA3HOOOPA3HBIX MPOIIECCOB U SIBJICHUHN B MPUPO/IE
u oOmectBe. M3ydyeHue marepuana CrlocOOCTBYET DPa3BUTHIO y OOYydYaroOIIUXCs
YMEHUS UCTIOIh30BaTh PA3INYHBIC BHIPA3UTEIIBHBIC CPEICTBA S3bIKA MATEMATUKHA —
CJIOBECHBIC, CHUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (HopMuUpOBaHHE
MPEICTABICHUN O PO MAaTEMATUKU B PA3BUTHH [IUBUJIM3AIIUU U KYJIbTYPHI.

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

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



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BIYMCICHUA

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO0J OT OAHOU (OPMBI 3aIHUCH
npobeit k gapyroil. IloHaTHe palMOHAIBLHOTO 4YHCHA, 3alUCh, CpPaBHEHUE,
yIOPSA0YMBAHUE  PALMOHAIBHBIX uucen. Apudmerndeckue JEHCTBUS €
palMOHANBHBIMU 4YKcIaMu. PeleHne 3aad U3 peasbHOW NMPAKTHKM HA 4YacTH, Ha
JpoOu.

CreneHb C HaTypallbHbIM I[IOKa3aTeJeM: OIpeAesieHHne, MpeoOpa3oBaHKe
BBIPOKEHHUII HA OCHOBE ONPENENeHUs, 3auCh O0NbIINX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpHU OCHOBHBIE 3a7auu Ha
IIPOLICHTBI, PELLICHUE 3a1a4 U3 PEalbHON IIPAKTUKHU.

[IpuMeHeHne TOPU3HAKOB  ACIMMOCTH, pPaA3JIOKEHUE Ha  MHOXKUTEIU
HaTypaJIbHBIX YUCEIL.

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

AuredpanvyecKue BbIPpAKEHUA

[lepemeHHBIE, YNCITOBOE 3HAYCHHUE BBIPAKEHUSA C EPEMEHHOU. JlomycThMbIe
3Ha4YECHUS NepeMeHHbIX. [IpencraBnenue 3aBUCUMOCTH MEXKly BEIMUNHAMU B BUJIE
bopmynbl. Beruucienus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBUia NpeoOpa3oBaHUS CYMM U
IIPOU3BENICHUH, PaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeMblX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpnHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrowiIeHa. CiioKeHue, BBIYUTAHMUE,
YMHOXXEHHE MHOTOWICHOB. DOpMyJbl COKpAIEHHOIO YMHOXKEHHMs: KBaApar
CyMMBbl M KBaApar pasHocTu. Popmyna pa3HOCTH KBaaparoB. Pasznoxenue
MHOI'OYJICHOB Ha MHOKHUTEJIHN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUEe, KOpEHb YpaBHEHHMs, MpaBuUiia MpeoOpa3oBaHUs ypaBHEHUS,
PABHOCHJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YPaBHEHMS, pELICHHE JIMHEWHBIX YypaBHEHHU. COCTaBJIEHHWE YpPABHEHHU IO
YCJIOBHIO 3a7jauu. PeneHne TeKCTOBBIX 3a/1a4 C IOMOILbI0 YPaBHEHUM.

JIuneiiHoe ypaBHEHUE C IBYMs IE€pEMEHHBIMU U ero rpaduk. Cucrema IByx
JMHEWHBIX YPAaBHEHHMM C AByMs IEpEeMEHHbIMU. PeleHue cucrem ypaBHEHUU
cnocoboM MoAcTaHOBKU. llpuMepsl perneHus TEKCTOBBIX 3a/lad C IOMOIIBIO
CHUCTEM ypaBHEHHM.



DOyHKIMHA

Koopaunarta Touku Ha npsiMoil. UucnoBble TPOMEXYTKU. PaccTosiHre MexIy
JBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOIA.

[TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. Alcimucca U opAuHaTa
TOUYKH Ha KOOPJIMHATHON MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMU.
Urenune rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuun. I['paduk
bynkuuu. CoiicTBa pyHkuuii. JIunelinas Qynkuus, e€ rpaduk. ['padux dynkumu
y = |X|. I'padmyeckoe pernieHue ITUHEHHBIX YPaBHEHUHW M CUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KUIACC

Yuciaa v BIYMCICHUA

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 HppalMOHAIBHOM YHCIIE.
Jecatruunblie TpUOIMKEHUST UPPALIMOHAIBHBIX uKcen. CBOMCTBA apuMETHYECKUX
KBaJpaTHBIX KOPHEH U UX MPUMEHEHHUE K MPE0OPa30BAHUIO YUCIIOBBIX BHIPAXKEHUM
Y BBIUHMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

Crenens ¢ 1UenbIM NIOKa3aTeneM U e€ cBorictBa. CTaHIapTHAS 3alKCh YHCIA.

AnreOpanyeckre BhIpaKeHUSAJIredpandyeckue BbIpaKeHUs

KBagpaTHblil  TpEXuieH, pa3loKEHHE KBAaJPAaTHOIO TPEXWIEHA HaA
MHOKUTEH.

Anrebpandeckast Jpodb. OCHOBHOE CBOMCTBO alreOpanueckoil apoowu.
CnoxeHue, BBIYUTAHUE, YMHOXEHUE, JEJeHHUE aireOpandeckux ApoOei.
PanonaibHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHHS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJIpaTHOTO YpaBHEHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiimme qpoOHO-paIMOHABHBIC YPABHEHHUS.

['paduyeckas uHTEpIIpeTalvsl YPaBHEHUM C ABYMS MEPEMEHHBIMU U CUCTEM
JVHEMHBIX YPAaBHEHUU C JABYMs I€peMEHHBIMU. lIpuMepsl pelieHus cucreMm
HEJIMHEWHBIX YPAaBHEHUU C IByMs IEPEMECHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 aareOpanvdecKuM CrocoOoM.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
CucTeMbl JINHEHHBIX HEPABEHCTB C OJHON EPEMEHHOM.

OyHKIMNPYHKIUA

[Tonarue @ynkuun. OOJacTh ONPEACTICHUS W MHOXXECTBO 3HAUYCHHM
byukiuu. CiocoOsl 3aaHus PYHKIIHIMA.



I'paduk Pynkuuu. Yrenue cpoiictB ¢(yHkuuun no e€ rpaduky. Ilpumeps
rpadukoB GYHKIHMA, OTPaXKaIOMIUX peabHbIE MPOIECCHI.

ODyHKIMU, OMNHUCHIBAIOIIME TPSIMYI0 HU OOpaTHYIO MPOIMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. OyHkmmn Y = X2, ¥ = X3, y = VX, y=|X|. [paduueckoe
pEIICHUE YPABHEHUN U CUCTEM YPABHECHUM.

9 KIIACC

Yucaa v BIYMCICHUSA

PanronanbpHbie 4KCla, UppallMOHANIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHBIE APpoOu. MHOXKECTBO AEHCTBUTEIBHBIX YKCEN, NEHCTBUTEIbHBIE YUCIIA
Kak OCCKOHEUHbIE JCCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MPSAMOI.

CpaBHEHHE JIEUCTBUTENBHBIX YHCEN, apuU(PpMETHYECKUe JEHUCTBUS C
JIEUCTBUTEIbHBIMU YU CIIAMU.

Pa3mepsl OOBEKTOB OKPYXKAIOIIET0 MHPA, JUIMTEIBHOCTh IPOIIECCOB B
OKPY’KaIOIIEM MHpE.

[IpubnmxEHHOE 3HAUYCHUE BEIMYUHBI, TOYHOCTH NpuOImkenus. OKpyrieHue
yucell. [Ipuknika u oueHkKa pe3yinbTaToB BEIYMCICHUMN.

YpaBHeHUS U HEPABEHCTBA

JIuneiinoe ypaBHEeHME. PemieHne ypaBHEHUM, CBOAAIIMXCS K JINHEMHBIM.

KBanparHoe ypaBHeHue. PenieHue ypaBHEHMI, CBOASIIMXCS K KBaJIPATHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTEIIEHEN Pa3JI0)KEHUEM Ha MHOKUTEIIU.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHMI. PerieHue TeKCTOBBIX 3aaad
anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ AByMs MEpPEeMEHHBIMU U €ro Trpaduk. PemieHue cucrem AByX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO U3 KOTOPHIX JHMHEHHOE, a Japyroe — BTopoil cteneHu. ['paduueckas
VHTEPIPETALNS CUCTEMbI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienrne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOW. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW TIiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['paduyeckass WHTEpHpeTalsi HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYMs
MIEPEMEHHBIMH.

OyHKIMnPYyHKUUHA

KBagparnunas ¢ynknus, e€ rpaduk u cBoictBa. [lapaboma, KoOpaAuHATHI
BEPIIMHBI 1TapabOJIbl, 0Ch CAMMETPHUH Mapa0OJIBI.



I'paduxu dysxmmit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , u ux
CBOWCTBA.

UucnoBele  mocnenoBaTelbHOCTUUHMCIOBbIE  MOCJEI0BATEIBHOCTH U
Nporpeccuu

[loHaTHE YHMCIIOBOM TMOCIEAOBATEIBLHOCTU. 3a/laHUE TIOCJIEI0BATEIIBHOCTH
pPEKyppeHTHOI (popMmyIoit u GopMyIoit N-To YiieHa.

Apudmernueckas u reoMeTrpudeckas mporpeccur. PopMynbl N-ro WieHa
apu(MeTHYeCKOl U TEOMETPUUYECKOM MPOrpeccuii, CyMMBI MIEPBBIX N UJICHOB.

N3o0pakeHne uiaeHOB aprU(METHUYECKOH M TeOMETPUUYECKOM IPOTpPecCHid
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUMAIBHBIN POCT.
C1oHbIE NPOLICHTBHI.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOoCTHBIE Ppe3yJbTaThl OCBOCHHS TIPOrpaMMbl y4eOHOTO Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTrpuoTHYeCcKOEe BOCIMTAHME:

MPOSIBICHUEM MWHTEpeca K TMPONUIOMY W  HACTOSMIEMY POCCUHCKOM
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIOJIHEHUIO 00S3aHHOCTEN Ipak/laHWHA U pealu3alii ero
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLIEAYP TPa’KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STUYECKUX MPOOIJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAIMpPABICHHOCTH, OCO3HAHUEM BaXXHOCTU MAaTEMATHYECKOIO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEHW JKWM3HM Uil YCIENIHON MpodeccruoHaTbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

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

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTAlMel B JESATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, IPUPOJILI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykKM Kak cQepbl YelloBeueCKOi
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl Pa3BUTHS ITUBHIIM3AIINU,
OBJIJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATENbCKON
JEATEIIbHOCTH;



6) ¢usmueckoe BocnuTanue, GopmMupoBaHHMEe KYJbTYPbl 310POBbS H
IMOLUMOHAJIBLHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO TMPHUMEHSITh MATEMAaTHUYECKUE 3HAHUS B HMHTEpEcax CBOEro
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HH  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IIpaBa JpPyroro 4ejaoBeka;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00J1aCTH COXPAHHOCTH OKPYXaIOIIel cpelbl, IJIaHUPOBAHUSI MOCTYIKOB U
OLCHKH WX BO3MOXHBIX MOCJECICTBUM JJI1 OKPYXKAIOWIEH CPENbl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IyTeH UX PEIICHUS,

8) ajanranus K U3MEHSAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

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

HEOOXOJMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
dbopMyIMpOBaTh WS, IIOHITHS, TUIIOTE3bl 00 00BEKTAX U SABJICHUSAX, B TOM UHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACMUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JEeUCTBUA, (OPMYJIMPOBATH M OICHHBATh PHUCKH HU

MOCJIENICTBUS, POPMUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3zoBble JJornueckue aAelcTBUA:

e BBIIBILITh U XapaKTEPHU30BaTh CYLIECTBEHHBIE PU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TMOHSATHI, OTHOLIECHUN MEXIy MNOHATHAMH, (OPMYIHUPOBATH
OMpENeNeHUs] TMOHSATUM, YCTAaHABIMBATH CYIIECTBEHHBIA  MpPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUisi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOJIMMOI0 aHAJIN3A;

e BOCIPUHUMATH, (POPMYIUPOBATH U  MPeoOpa3oOBBIBATh  CYXKICHUS:
yTBEpAUTENIbHbIE W OTpULIATEIbHbIC, €JUHHYHBIC, YacTHBIE M OOIIue,
YCIIOBHBIE;



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

JienaTh BBIBOABI C HWCITOJB30BAHWEM 3aKOHOB JIOTHKH, JEAYyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
paz0OupaTh 10Ka3aTeIbCTBA MATEMATUUYECKUX YTBEPXKICHUN (TIpSIMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECJIOXKHBIE JOKAa3aTelIbCTBA
MaTeMaTH4ecKnx (aKkToOB, BHICTpaWBaTh APTYMEHTAIMIO, IPUBOIUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh Croco0 perieHus yuyeOHoW 3amauu (CpaBHUBATH HECKOJIBKO
BApUMAHTOB pelIeHUs, BBIOUpATh Hauboiee MOAXOAAINIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble ucciieoBarTe/bCKHe JeiiCTBUS.

HCIIOJIB30BaTh BOIPOCHI KaK HCCIIEI0BATEIbCKUNA MHCTPYMEHT ITO3HAHUS,
dbopMyIHpOBaTh BOIMPOCH], (HHUKCUPYIOIIUE IPOTHBOPEUHE, IIpodJeMy,
CaMOCTOSITeJIbHO yCTaHABIIMBaTh HCKOMOE M JaHHOE, (OpMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHCE;

MPOBOJUTh IO CAMOCTOSITEIBLHO COCTABJICHHOMY IIJIaHy HECJIOKHBIN
DKCTIICPUMEHT,  HEOOJIbIIOE  MCCJIACAOBAaHWE IO  YCTAHOBJICHHIO
OCOOEGHHOCTEM MaTEeMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJABI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOMECHUS, WCCIEAOBAHMS, OIICHHBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB K 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOIECCa, a TAKXKE BBIABUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOUYHOCTh U H30BITOYHOCTh HH(OpPMAIUM, TaHHbBIX,
HEOOXOUMBIX JIJIsl peLIeHUs 3a4a4u;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh W HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABICHUS,

BbIOMpaTh (opMy TMpeACTaBiIeHUS HHPOpMALMM M WILIIOCTPUPOBATH
perraemMbie 3aJadyd  CX€MaMH, JuarpaMMaM#, WHOW TpapuKkod ©u UX
KOMOMHAIUSIMHU;

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

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:
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BOCTIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMHU M IETSIMU OOIICHHUS, SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO
TOYKY 3pPCHHSI B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly peleHus 3a/1a4i, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTaT;

B X0JI¢ 0OCYKIEHUS 3a/1aBaTh BOMPOCHI TI0 CYIIECTBY O0CYK/IaeMON TEMBI,
po0JIeMBbI, perraeMoi 3a/1auv, BHICKa3bIBaTh HJICH, HAICIEHHBIC HA TIOUCK
pEIICHUs, COIMOCTABIATh CBOM CYXIEHHS C CYXICHUSMH JPYTUX
YYaCTHUKOB JHaiora, OOHApPY)KWBAaTh Pa3IMunie W CXOJCTBO ITO3HIIHH, B
KOPpEeKTHOU opMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,
NPEACTABIATh  PE3yJbTaThl  PEIICHHWs]  3a]a4dd,  JIKCIICPUMEHTA,
UCCJICIOBAHUS,  TPOEKTa,  CaMOCTOATEIBHO  BBIOMpaTh  (dopmar
BBICTYIUICHHUS C YYETOM 3aJ1a4 NPE3EHTAIMU U OCOOCHHOCTEH ayAUTOPHUH;
MOHMMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOW |
WHIUBUIyAIbHOH paOOThl TPH PENICHUH YYeOHBIX MaTeMaTHICCKUX
3a/1ay;

MPUHUMATH 1EJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATh OPTaHU3AIUIO
COBMECTHOM paloThl, pacmpenensiTb BHUABI padOT, OTOBAPUBATHCH,
00CyXaTh TIPOLIECC U Pe3ybTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYNMNOBBIX (opmax paboTel (oOCykaeHus, 0oOMEH
MHEHUSIMH, MO3TOBBIE IITYPMBI M JIpyTW€), BBIMOJHATH CBOKO YacTh
paboTHI U KOOPJIMHUPOBATH CBOM JCHCTBUS C APYTMMHU WICHAMHA KOMaH]IbI,
OIICHMBATh KAa4YeCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO COCTAaBJIAThH IJIaH, AITOPUTM PEIIECHUS 3aJa4yd (MU €ro
4acTh), BbIOMpATh CIOCOO pEIIeHHs C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BapUaAHTHI pEIICHUH C Y4ETOM HOBOW MH(OpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

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

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPU PELICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B JEITEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENIHCTB, HAWIEHHBIX OIMIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OIIEHUBATh COOTBETCTBUE PE3YJbTaTa ACATEIbHOCTH MOCTABICHHOW LIEIIH
U YCIIOBUSIM, OOBSCHSTh MPUYUHBI JOCTHKECHUS WJIM HEIOCTUKEHUSI LIEIIU,
HAXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.
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IMPEAMETHBIE PE3YJ/IBTATDBI

K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJYYHUT CIEAYIOIINE
MpPEeIMETHbBIC PE3YJIbTATHI:

Yucsia v BbIYMCIEHUS

BrITIONTHSTH, cOYeTass YCTHBIE M MHChbMEHHBIE MPUEMBI, apu(DMETHUCCKHEC
JEUCTBUS C pPallMOHATIBLHBIMU YUCIaMHU.

HaxonuTh 3HaYeHUS YUCIOBBIX BBIPAKEHHUM, MPUMEHSITh pa3zHOOOpa3HbIe
CIOCOOBI U MPUEMBI BBIYUCICHUS 3HAYEHHUI JTPOOHBIX BBIPAKEHUM, COIEPIKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoguTh OT 0fHOM (HOPMBI 3aMMHMCH YUCEN K JAPYyroil (mpeoOpa3oBHIBATH
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBAaTh U YIIOPSIOYUBATH PAIIMOHATILHBIC YHCTIA.

OKpyIJIsTh YuCa.

BBINOMHATS TPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIUMCICHUH, OIIEHKY 3HAaUYCHUM
YHUCJIOBBIX BbIpaKCHHUI. BBIMOTHATH ASUCTBUS CO CTENEHAMH C HATypalbHBIMU
MOKA3aTEISIMH.

[IpuMeHAT,  NpPU3HAKK  JACIUMOCTH,  pPa3io)KEHUE Ha  MHOXHUTEIH
HaTypaJIbHBIX YUCET.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 337a4M, CBS3aHHBIC C OTHOIICHUEM
BEJIMYMH, MPONOPLHUOHAIBHOCTBIO BEJIUYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yabTaThl PEIICHUs 3a7a4 C Y4ETOM OTPAaHMYCHH, CBS3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvecKue BbIPpAKEHUA

Hcnonb3oBaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, TPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxonuth 3HaueHUs: OYyKBEHHBIX BBIPAKECHMM TPU 3aJaHHBIX 3HAYCHUSX
MePEMEHHBIX.

Beimonuate  mpeoOpa3oBaHus — IIEJOTO  BBIpAXEHHUS B MHOTOWICH
MIPUBEJCHUEM TTOJIOOHBIX CJIATa€MbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOXKEHHE OJIHOYIEHA HAa MHOIOWIEH M MHOrOWieHa Ha
MHOTOYJICH, IPUMEHSTH (HOPMYJIBbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OCylIeCTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C MOMOIIBIO
BBIHECEHHUSI 32 CKOOKM OOIIEro MHOXHUTENS, TPYNIUPOBKU  CJaraeMsix,
npuMeHeHus: HOPMYJT COKPAIIEHHOTO YMHOKCHHUSI.

[TpumensTh npeodpa3oBaHKsl MHOTOWICHOB JIJISl PEIICHHS Pa3IMYHbBIX 3a7ad
U3 MAaTeMaTHKHU, CMEXHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKHU.
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Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypaldbHbIMU TIOKa3aTEIsIMHU IS
npeoOpa3oBaHus BbIpAKEHUH.

YpaBHeHUs U HEPABEHCTBA

Pemlats yMHEMHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSS ITPaBHIIA
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIBHOMY eMmy. IIpoBepsaTs, sBisIeTCS
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyecKkre METOIbI IPU PEIICHUN JTUHEWHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YUCEN, SBIAIOLNIMXCS PEIICHHEM JMHEHHOTO
YPAaBHEHMUS C ABYMS IIEPEMEHHBIMM.

CTpouTh B KOOPAMHATHOW IJIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHUS C
JIBYMsI TNEPEMEHHBIMH, MOJIb3YACh TIpadUKOM, MPUBOJIUTH TNPUMEPHI PEIICHUS
YPaBHEHMUS.

Pemats cuctemsl IByX JIMHEMHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMH, B TOM
qucie rpaduuecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUM II0 YCJIOBHUIO 3aJa4yd, HWHTEPIPETUPOBATL B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a41 IOJyYECHHBIN pe3yJIbTarT.

DOyHKIUU

N3o0pakaTh Ha KOOPAUMHATHOM MPSIMOI TOYKH, COOTBETCTBYIOIINE 33 IaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbl, 3aIIMCHIBATH YUCIIOBBIE IIPOMEKYTKH Ha
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IJIOCKOCTH TOYKH IO 33JaHHBIM KOOpPIAWHATAM,
CTpOUTh Tpaduiky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOUIbIO (QYHKIMA HW3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSAHHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM pabOTHI.

Haxonuth 3HaueHne (PyHKIIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MpeACTaBICHHS W aHalu3a WHOOpMAaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOydenuss B 8 kJjacce oOydYaromuiicsi MOJYyYUT CJICAYIOIIHE
MIPEAMETHBIE PE3YIBTATHI:

Yucaa v BIYMCICHUSA

Hcnonp30BaTh HadajabHbIE IPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YuCel JUIsl CPAaBHEHHUSI, OKPYTJICHUSI M BBIYMCICHUH, U300paxaThb EWCTBUTEIIbHbBIE
4ycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

[IpumeHsaTh TOHSTHE apU(METHUUECKOro KBAJAPATHOTO KOPHSA, HaXOIUTh
KBaJIpaTHbIE KOPHHU, HCIONB3YysA MPH HEOOXOIUMOCTH KaJbKYJSTODP, BBIIOJIHSATH
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npeoOpa3oBaHus BBIPAKEHUN, COJEPKAIIUX KBAAPATHBIE KOPHHU, HCIONb3YS
CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECITHYHBIX
npoOeit u creneneit yucna 10.

AJsiredOpanyecKue BbIPaKEeHUs

[IpyMEHATh TOHATHE CTENEHUW C LEJNbIM IOKa3aTEJIEM, BBINOJIHATD
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBINOMHATH TOXIECTBEHHBIE MPEOOPa30BAHUSI PALMOHAIIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBWJI ICUCTBUN HAJl MHOTOWICHAMH U alre0panyecKuMu Jpo0sMHu.

PacknanpiBaTh KBapaTHBIN TPEXUJIECH HA MHOXKHUTEIH.

[TpumensTh npeodpa3oBaHus BEIPAKEHUM JIs1 pEIICHUST PA3IMYHBIX 3a/1a4 U3
MaTEeMaTUKH, CMEXHBIX IPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHNS U HEPABEHCTBA

Pemiath nuHEWHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJIbHBIC ypaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUI C IByMsI IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIIINE UCCIIEIOBAHNS YPABHEHU U CUCTEM YpPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHn (YCTaHABIMBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHUS, €CJIU UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTth OT crmoBecHOW (GOPMYIHPOBKH 3amadul K €€ anreOpandeckoit
MOJEIN C TIOMONIbIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M TIOJTyUYE€HHBINA Pe3ysIbTar.

[IpuMeHsATh CBOWCTBA YMCIIOBBIX HEPABEHCTB [JII CpPAaBHEHUS, OIICHKH,
pellaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBbI, /1aBaTh
rpauyuecKy0 WUIIOCTPAIIUI0 MHOXKECTBA pEIIEHWH HEpPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DOyHKIUU

[loHrMaTh ¥ KUCMOJB30BaTh (PYHKIIMOHAIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYCHMsI), OMPEACNATh 3HAUYeHHE (YHKIUHU TIO0 3HAYCHUIO
apryMeHTa, ONpeIeNIATh CBOMCTBA (PyHKITNH 10 €€ rpaduKy.

Crpoutsb rpaduku dJeMeHTapHBIX QYHKIUN BUJA:

y = kix, y = x2, y = X3,y = ||, Y = VX, ONHCHIBATb CBOWCTBA YHCIOBO}
dbyHkiuu 1o e€ rpaduxy.

K xoHiy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

Yucaa v BBIYMCICHUSA

CpaBHUBATH U YIIOPSAIOUYMBATH PAllUOHAIIBHBIC U UPPAIlMOHATIBHBIE YHCIIA.
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Breimonuare apudmeTudyeckre JEHWCTBUS C  pallMOHAIBHBIMU YHCJIaMH,
coyeTas YCTHbIE M TNHUCbMEHHBIE TPUEMBI, BBINOJHITH BBIYUCICHUSA C
HMppalMOHATIBbHBIMH YHCIIaMH.

Haxomute 3HaueHHWs CTENEHEW C LENbIMU [OKa3aTelssMU U KOPHEW,
BBIYUCIISITh 3HAYEHUS YHCIIOBBIX BBIPAKCHUI.

OKpyraaTh JE€UCTBUTEIbHBIC YHUCJA, BBINOJHATH IPUKUIKY pe3yJibTaTa
BBIUUCIICHUH, OLICHKY YHCJIOBBIX BHIPAKCHUH.

YpaBHeHNS U HEPABEHCTBA

Pemiath JIHUHEHbIE W KBaJApaTHbIC YPaBHEHUS, YPaBHEHUS, CBOJSIIUECST K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cuctembl JABYX JIMHEHHBIX YpPAaBHEHHH C ABYMsI NEPEMEHHBIMU U
CHUCTEMBI JBYX YPaBHEHUM, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISACTCS JIMHCUHBIM.

Pemiath TeKCTOBbIE 3ajayu  aJireOpaudeckuM CrocoO0OM C  MOMOIUIBIO
COCTaBJICHUS YPABHEHUS UM CUCTEMBI JIBYX YPABHEHUMN C IBYMsI IEPEMEHHBIMU.

[IpoBOIUTH MpOCTEUIIME UCCIIEAOBAHUS YPAaBHEHUM M CUCTEM YpPaBHEHMUIA, B
TOM 4YHCJIE ¢ IPUMEHEHUEM TpapUUIECKUX MPeACTaBIeHUM (yCTaHABIMBATh, UMEET
JW ypaBHEHUE WJIM CHUCTEMa YpAaBHEHUN PEIICHUS, €CIIM HUMEET, TO CKOJbKO, U
npouee).

Pemiath nuHelHbIE HEPABEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paXKaATh
pellICHME HEPABEHCTB Ha YHUCJIOBOW MPSIMOM, 3alMMCHIBATh PEIICHHE C MOMOIIBIO
CHMBOJIOB.

Pemiath  cuctemMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOIINE KBaJpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB Ha YUCJIOBOM MPSIMOM, 3aMUCHIBATh PEIIEHUE C TIOMOIILIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUH PA3IUYHbBIX 3a7a4.

DOyHKUIMHA

Pacno3naBath (PyHKIIMM HW3y4eHHBIX BHJIOB. IloKa3pBaTh CXEMaTHYCCKH

pacIoyio’KeHUE Ha KOOPAMHATHON TUIOCKOCTH rpadukoB GyHKImi Buga: y = KX, y
=kx+b y=kix, y=ax2 + bx + ¢, y=x3,y=1X Yy = |x|, B 3aBuCHMOCTH OT
3HauYeHUN KOA()PHUITMESHTOB, OMMCHIBATH CBONCTBA (DYHKITHIA.

Ctpouth U M300pakaTh CXEMATHYECKU TPAPUKUA KBAIPATUUHBIX (DYHKIIHM,
OIMCHIBATh CBOMCTBA KBAJIPATHYHBIX (DYHKITHH 110 WX TpaduKaM.

Pacrio3naBaTh KBaapaTHYHYHO (QYHKIHIO 1O (GOopMyJie, TPUBOJAUTH TPUMEPHI
KBaIPaTUYHBIX (DYHKIMHA U3 peaTbHOM KM3HU, QU3HKH, TCOMETPHUH.

YucioBble MOCT€10BATEILHOCTH H POTPeccUuu

PacrioznaBaTh apuMETHUYECKYI0 M TEOMETPHUYECKYI0 TIPOrPEeCCHd TpHU
Pa3HBIX CTIOCO0aX 3a/IaHMUS.
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BbIMONHATS  BBIYMCIEHHUS C  HCNOJb30BaHHEM (GOpMya N-To  4jieHa
apu(PpMETHIECKON U TeOMETPUUECKON MPOTrpecCuii, CyMMbI IEPBBIX N YJICHOB.
N300pakath uYieHBbl MOCIEN0BATEIBHOCTH TOYKAMU HA KOOPJIWHATHOM

IITOCKOCTH.
Pemarn 3ajgadu, CBA3aHHBIC C YHCJIOBBIMHU IIOCICAOBATCIBHOCTAMHU, B TOM

qHCIie 3a/1a4U U3 PEATbHOHN JKU3HHM (C MCIMOJIb30BaHUEM KaJbKyJsATOpa, MUPPOBBIX
TEXHOJIOTHH).

16



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 Yucaa u BeIUKMCIeHU. PalimoHalbHbIE o5 1 bubmuorexa [JOK
yucia https://m.edso00.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKkue BhIpaKEHUS 27 1 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 ! https://m.edso00.ru/7f415b90
bubmuorexa [JOK
4 KoopuHatet i rpagui. Gynkin 24 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
> TosTopenne 1 obodwmenHe 6 1 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0
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8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncnenus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Yucna u Beruncienus. CTeneHsp ¢ 1ebiM - bubmuorexa [JOK
[IOKa3aTesemM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKCHHUS. 5 1 bubnuorexa [JOK
KBanpatHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIC [IOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o DyrKumn. Hucsnossie GyHKumn o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 losToperme 1 0bobmene 6 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 Uucna u Berunciienus. JlelicTBUTENbHBIC 9 bubmuorexa [IOK
qucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y pABHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 YpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUI https://m.edso0o.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https:/m.edsoo.ru/7f419d08
bubnmorexa LIOK
) 1 1
> YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 1 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

7 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJabTara
1 Yucna u BBIYUCICHUS
11 BhINONMHATE, coueTast yCTHBIC U MUChbMEHHbIE PUEMBI, apu(METHUECKUE ACUCTBUS
' C pallMOHAJILHBIMU YHCIIaMHU
HaxonuTh 3HaYeHMs YMCIOBBIX BBIPAKEHHUH, IPUMEHATh Pa3HOOOpa3HbIE CIIOCOObI
1.2 U [pUEMBI  BBIYMCICHUS 3HAYEHUH JAPOOHBIX BBIPAKEHUH, COAEPIKALIUX
OOBIKHOBEHHBIE U JIECATUYHBIE APOOH
[lepexoaute oT onxHOW GOpMBI 3amUcCH yHMced K Jpyroil (mpeoOpa3oBbIBaTH
1.3 NECATUUHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECATUYHYIO JPOOD)
1.4 CpaBHUBATh U YIOPSAI0YMBATH PALIMOHAIBHBIE YUCIIA
1.5 OKpyrisTh yucna
BBINONHATP NPUKHUIKY W OLIEHKY pe3yjbTaTa BBIYMCIEHUH, OLEHKY 3HA4eHHU
1.6 YHMCIIOBBIX BbIpaXCHUI. BBINONHATH NEHCTBUS CO CTENEHSMU C HaTypaJbHBIMU
MOKa3aTeNsIMU
17 [IpuMeHATh NpPU3HAKM AEIUMOCTH, DPA3JIOKEHHE HA MHOXHUTEIN HaTypaJbHbIX
' uycen
PemaTh IpakTHUKO-OpPUEHTUPOBAHHBIE 33/1a4H, CBSI3aHHBIE C OTHOILIEHUEM BEJIMYUH,
18 IPONOPLUOHAIIBHOCTBIO BEIMYMH, INPOLIEHTaMHU, WHTEPIPETUPOBATh PE3YIbTATHI
' pelIeHusT 3a7ady ¢ y4€TOM OIPAaHUYEHUM, CBA3AHHBIX CO CBOWCTBaMHU
paccMaTpUBaeMbIX 0OBEKTOB
2 AnredpanyecKue BbIpaKeHHs
21 Vcnonp30BaTh anreOpanyecKyro TEPMHHOJIOTHIO U CHMBOJIMKY, NMPUMEHSTH €€ B
' npoliecce OCBOCHUS y4eOHOro MaTepHrasa
25 Haxonute 3HaueHus OyKBEHHBIX BBIP@KEHUM TpU 3aJaHHBIX 3HAUEHHSX
' MePEMEHHBIX
2.3 BhImonHATE MpeoOpa3oBaHusi IEJIOT0 BBIPAXKEHHUS B MHOTOWIEH NPUBEACHUEM
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MOJOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK

BEBITTOJIHATE YMHOXCHUC OJHOYJICHA HA MHOI'OYICH U MHOI'OYJICHAa Ha MHOI'OYJICH,

24 MPUMEHSTH (OPMYIIbI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTU
OcCymiecTBIATh pa3ioKEeHHEe MHOTOWICHOB HAa MHOXHTEIH C TIOMOIIBIO BEIHECEHUS
2.5 3a CKOOKHM OOIIEro MHOXHUTENSI, TPYNIHUPOBKH ClIaraeMbIX, MPUMEHEHUs GopMyI
COKpPAIEHHOTO YMHOKECHUS
26 [TpuMeHsTh MpeoOpa3oBaHUs MHOTOWICHOB JJISl PEIICHHs pa3iMyHBbIX 3a1ad M3
' MaTeMaTUKH, CMEXKHBIX MPEIMETOB, U3 PEaIbHOM MPaKTUKU
27 Hcnonp30BaTh CBOMCTBA CTENEHEM C€ HATYpaJbHBIMM  IOKA3aTEIsAMH IS
' peoOpa3oBaHus BEIPAKEHUI
3 YpaBHEHUS 1 HEPABEHCTBA
Perath nuHeiiHbIe ypaBHEHUS C OJTHOM MepEMEHHON, TPUMEHSS TpaBuUiia Mepexo/a
3.1 OT UCXOJIHOTO YPaBHEHUsI K PaBHOCHIBLHOMY eMy. [IpoBepsTh, SBISETCS JIM YHCIO
KOpPHEM YpaBHEHUS
3.2 [TpumMeHsTh TpaguuecKue METOABI MPH PEHICHWH JMHEHHBIX ypPaBHEHUH MU HX
' CUCTEM
33 [TonGupath mpUMepHI ap YUCE, SIBISIOMUXCS PEIICHUEM JTMHEHHOTO ypaBHEHUS C
' NBYMs TIEpEMEHHBIMA
34 CTpouTh B KOOPAMHATHOM TUIOCKOCTH TpadWK JIMHEHHOTO YpPaBHEHUS C JIBYMs
' NepEeMEHHBIMHU; MOJIB3YSICh IPa)uKOM, IPUBOAUTE PUMEPHI PELICHUs ypaBHEHUS
35 Pemrate crcTeMBbl IBYX JTMHEWHBIX YpaBHEHHH C IBYMS IIEPEMEHHBIMHU, B TOM YHCIIE
' rpaduuecku
CocTaBisTh M pemath JUHEHHOE ypaBHEHHE WIM CUCTEMY JIMHEHHBIX ypaBHEHUI
3.6 M0 YCIIOBHIO 3aJ[aud, MHTEPIPETHPOBATH B COOTBETCTBHU C KOHTEKCTOM 3aJau
MOJIy4EeHHBIH pe3ybTaT
4 Koopaunats! u rpaduku. OyHKIIMN
N300pakaTh Ha KOOPJAMHATHOW TMPSIMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
4.1 KOOpJAWHATaM, Jy4H, OTPE3KH, HHTEPBaJIbI, 3aIIMCHIBATh YHUCIOBbIE TPOMEXYTKH Ha
anreOpanvIecKoM sI3bIKe
4.2 OTmeyaTh B KOOPAWHATHOM MJIOCKOCTH TOYKH I10 3aJaHHBIM KOOPIMHATAM
4.3 Ctpouts rpaduku nuHeHbIX QyHKIMHA. CTpouTh rpaduk GyHKINU ¥ = [X|
44 OnuceIBaTh ¢ MOMOIIBIO (PYHKIUH U3BECTHBIE 3aBUCUMOCTH MEXJy BEIMUMHAMMU:

CKOPOCTB, BpeMms, paccrosiHue, 1eHy, KOJIUYECTRBO, CTOMMOCTb,
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POU3BOIUTENLHOCTD, BpeMsl, 00BEM pabOThI

4.5 Haxoaute 3HaueHne QyHKINH 110 3HAYCHUIO €€ apryMeHTa
[Tonumars rpaduueckuil crnoco® NpeACTaBICHUs M aHauu3a HHGOpPMALUH,
4.6 W3BJICKaTh U MHTEPIPETUPOBATh HHPOPMALIUIO U3 IpaUKOB peabHBIX MPOIECCOB
Y 3aBUCUMOCTEH
8 KJIACC
Kox .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs
pe3yJabTarta
1 YHucna v BIYKCICHUS
Vcnonp30BaTh HayaJlbHBIE MPEICTABICHUS O MHOXKECTBE JICHCTBUTEIIBHBIX YHCET
11 IS CPaBHEHMsI, OKPYIJIEHUSI M BBIUMCIIEHUH, N300paXkaTh J1eHCTBUTENbHbIE YHUCIIA
TOYKaMU Ha KOOPJAMHATHOU IIPSAMOM
[IpuMeHsTh TOHATHE ApPUPMETHUECKOr0 KBAJAPAaTHOTO KOPHS, HaxXOJIUTh
19 KBaJlpaTHbIE KOPHHU, UCIOJb3Ys MPU HEOOXOIUMOCTU KaJbKYJSTODP, BBIIOJHATH
' npeoOpa3oBaHUsl BBIPAXKEHUH, COAEPXKAIIMX KBaJpaTHbIE KOPHHU, HCIIOJIb3YS
CBOMCTBA KOpHEH
13 Vcnonp30BaTh 3anKcH OONBIINX U MaJIbIX YHCET C TOMOUIBIO JECATHYHBIX IpoOeit
' u creneHen yncna 10
2 AnredpanuecKue BhIpaXKEHUS
21 [IpyMeHSITh MOHATHE CTETIEHHU C LEJIBIM IIOKa3aTelIeM, BBIMOIHITH peoOpa3oBaHus
' BBIPAKEHU, CONEPIKALUX CTENEHU C LIEIBbIM [TOKa3aTeIeM
55 BBINONHATE TOXKIECTBEHHBIE IPE0Opa30BaHUs PAIMOHAIBHBIX BBIPAXEHUH Ha
' OCHOBE IIPAaBWJI ACUCTBUN HaJ MHOTOWIEHAMH U anre0panyecKuMu ApoosMu
2.3 PackiiapiBaTh KBaipaTHBIN TPEXUIIEH HA MHOKUTEIH
Y [IpumMeHsTh TpeoOpa3oBaHUS BBIPAKEHUN ISl PELICHHS pPAa3JIMYHbIX 33734 U3
' MaTeMaTHKH, CMEKHBIX IPEMETOB, U3 PEabHOM MPaKTUKU
3 'YpaBHEHUS 1 HEpaBEHCTBA
31 Pemate nuHelHblE, KBaJpaTHblE YypaBHEHUS U palMOHAJbHbBIE ypaBHEHUS,
' CBOJISILMECS K HUM, CHCTEMBI IBYX YPAaBHEHUN C IBYyMS IIEPEMEHHBIMU
3.9 [IpoBOINTH IpOCTENIINE MCCIEIOBAHUS YPABHEHUN W CUCTEM YPABHEHUH, B TOM

JHUCJIC C IPUMCHCHUEM rpa(bﬂqecxnx HpeI[CTaBJ'ICHI/Iﬁ (y'CTaHaBJ'II/IBaTB, HUMECT JIU
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YpaBHEHUE WJIM CUCTEMA YPABHEHUH PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE)

[lepexouTh OT CIOBECHOH (hOPMYIIMPOBKH 33aa4d K €€ anreOpandeckoi MoJIeNu ¢

3.3 MIOMOLIBbIO COCTABJICHHS YPABHEHMS WM CUCTEMbI YPaBHEHMM, HHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 33/1a4y IOJyYEHHBIH PE3yabTaT
[IpyMeHATh CBOMCTBA 4YMCIOBBIX HEPABEHCTB Ul CPaBHEHUS, OLIEHKH, PEIIaTh
34 JIMHEHHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM M HMX CHUCTEMBI, J1aBaTh
' rpaduyecKyr0 WUIIOCTPALMI0O MHOXKECTBA DPELICHUH HEpaBEHCTBA, CHCTEMbI
HEPABEHCTB
4 DOyHKIUH
[loHumMaTh M UCHONB30BaTh (YHKIMOHAIbHBIE MOHATUA U SI3BIK (TEPMHUHBI,
4.1 CUMBOJINYECKUE O0O03HAYEHUSI), ONpPEAEATh 3Hau€HUE (PYHKIMM O 3HAYCHUIO
apryMeHTa, OIpeeIATh CBOMCTBA (PyHKIMH 110 €€ rpaduky
y=k/x
4.9 Ctpouth rpaguKy 3J1eMeHTapHbIX (YHKIUI Buaa: ,y=x3,y=x%y=[x|,
OIKCHIBATH CBOMCTBA YHCIOBON (QYHKITUH 110 €€ TpaduKy
9 KJIACC
Koxa .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOIM
MpoOBEPsiIeMOro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
1 Uucna v BBIYMCIIEHUS
11 CpaBHUBATh U YIOPAI0UYNBATH PAllMOHAIBHBIE U HPPALlMOHAJIbHBIE YUCIIa
BoinonHATe apupMeTndeckue ACUCTBUS C PallMOHAIbHBIMU UYHCIAMM, COYETas
1.2 YCTHBIE Y TTMCbMEHHbIE PUEMBI, BBIIOJIHATH BBIYMCIEHUS C UPPALMOHATIbHBIMU
qrCIIaMU
13 HaxonuTh 3HaueHusi cTerneHel C LeNbIMU MO0Ka3aTeasIMU U KOPHEH, BBIYMCIIATH
' 3HAYEHUS YHCIIOBBIX BBIPAKEHUN
14 OKkpyryisiTh  NEHCTBUTENBHBIE 4YKCIA, BBINOJHATH TNPUKHUIKY pE3YNbTaTa)
. BBIYMCIICHH, OLIEHKY YMCIIOBBIX BBIPAXKECHUN
2 YpaBHEHMS U HEPABEHCTBA
”1 Pemarh nuHEWHbIE U KBaJpaTHbIE YpaBHEHUS, YPaBHEHMsI, CBOJASIIUECS K HUM,

npocTeiime ApoOHO-paOHAIbHBIE YPaBHEHUS
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Pemats cucteMsl JByX JIMHEWHBIX YPABHEHUU C IBYMs IIEPEMEHHBIMUA U CUCTEMBI

“2 IBYX YpaBHEHUIl, B KOTOPHIX OJJHO YPaBHEHHUE HE SBISIETCS JINHEHHBIM
23 Pemate TEKCTOBBIE 3324l ANreOpanyecKiuM CIIocoO0M C MTOMOIIBIO COCTABICHHS
' YPaBHEHHSI WJIM CUCTEMBI JBYX YPaBHEHHH C IBYMsI IEpEeMEHHBIMU
[TpoBOaUTH IpOCTENIINE UCCIIEOBAHUS YPAaBHEHUM U CUCTEM YpaBHEHUH, B TOM
” quciae ¢ OPUMEHEHHEeM  TpaHuuecKuxX  MpeACTaBlIeHHMH  (Hampumep,
' yCTaHABJIMBATh, UMEET JIM YpaBHEHHE WJIM CUCTEMa YPAaBHEHUH PEIICHHS, €CIH
UMEET, TO CKOJIBKO)
Pemate JMHEHHbIE HEpaBEHCTBA, KBAJpPAaTHBIE HEPABEHCTBA, H300pakaTh
2.5 peleHre HepaBeHCTB HA YHMCIOBOM MPSMOM, 3alMCHIBATh PEHICHUE C TIOMOIIBIO
CHUMBOJIOB
Pemate CHCTEMBI JTHHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIOYAIOIINE
2.6 KBaJpaTHOE HEPABEHCTBO, H300pa)kaTh pEUICHHE CHCTEMBl HEPABEHCTB Ha
YHCIOBOM MPSIMOH, 3aIIUCBIBAaTh PEIIEHHE C TIOMOIIBI0 CUMBOJIOB
2.7 VM cronp30BaTh HEPABEHCTBA MPH PEIICHUH Pa3IMYHBIX 33]a4
3 OyHKIIH
Pacno3naBate (pyHKIMM WM3y4eHHBIX BHIOB. I[lOKa3pIBaTh CXEMaTHYECKH
31 pacIoyio’keHNe Ha KOOPAMHATHOM IUIOCKOCTH TpadukoB (yHKUMHA Buaa: y=kx,
' y=kx+b, y=k/X, y=ax?+bx+cC, B 3aBUCHMOCTH OT 3HaueHHH KOI(D(PHUIHUEHTOB,
ONMCHIBATh CBOMCTBA (DYHKUINH
[Toka3bpiBaTh CXEMaTUYECKH pAaCIONIOKEHHE Ha KOOPAMHATHOM IUIOCKOCTH
3.2
rpadukoB QyHKIMI BUIa y =V X, Y = |X| ¥ onHMchIBaTh CBOMCTBA QyHKIMN
33 Ctpouth M M300pakaTh CXEMaTHUECKH TpapuKH KBaAPaTHUUYHBIX (QYHKLUH,
' OIKCBIBATh CBOMCTBA KBaAPaTUYHbBIX (PYHKIMH 1O UX TpaduKam
34 Pacrio3HaBaTh KBaJpaTHYHYI (YHKIHIO 1O (GOpPMYyNe, TPUBOAUTH TPUMEPHI
' KBaJPAaTHYHBIX QYHKIUI U3 peaabHOM KU3HU, PU3UKH, TEOMETPHH
4 ApudmeTnueckasi 1 reoMeTpuyecKas Iporpeccuu
11 Pacnio3HaBath apu(pMeTHUECKYI0 M T'€OMETPHUECKYIO MPOTPECCHH IpPU pasHbIX
' crioco0ax 3afaHus
42 BbIMONHATE  BBIUMCIEHUS C  WCHOJb30BaHHMEM  (GOpMyln N-T0  4ieHa

apru(MeTHUECKON U TeOMETPUIECKOM MPOrpeccHii, CyMMBbI IEPBBIX N YJICHOB

24




4.3 M300paXkaTh WieHbl NOCIE0BATEIBHOCTH TOYKAMH HA KOOPMHATHON TIIOCKOCTH
Pemiate 3a1a4y, CBsI3aHHbIE C YUCIOBBIMH I1OCIEI0BATEIbHOCTSIMU, B TOM YHCIIE
4.4 3aJa4d U3 PEaJbHOM JKM3HM (C HCIONB30BAHHUEM KaJbKYIATOpPa, HHU(PPOBBIX

TEXHOJIOTHIN)
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IMTPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA

7 KJIACC
Koxa IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Uucna v BBIYMCIICHUS
JlpoOu OOBIKHOBEHHBIE U JIECATHYHBIC, NIEPEX0] OT OAHOM (hopMbl 3amucu apodeit K
11 npyroii. lloHsTHE palMOHAIBHOIO 4YHCIA, 3allUCh, CPAaBHEHHUE, YIOPSIAOYUBAHHE
palMOHAIbHBIX YUCEI

1 Apudmernueckue ASHCTBUS C pallMOHANBHBIMU yiciaamMu. Perienue 3a1ay u3 peaabHOR
' [IPAKTUKU Ha YacTH, Ha ApoOu

13 CreneHb ¢ HaTypaJbHbIM ITOKa3aTeJIeM: OlpeJesieHue, IpeoOpa3oBaHNe BEIPAXKEHUI Ha
' OCHOBE OIPE/EICHHUS, 3aII1Ch OOJIBIINX YHCEI

14 [IpoueHThl, 3amuch NPOLEHTOB B BUAE ApoOM MU ApodU B BUJE HpoueHTOB. Tpu
' OCHOBHBIE 3a/1a4¥ Ha IIPOLIEHTBI, PELIEHUE 3a/1a4 U3 PEaJIbHOU IPAKTUKU

1.5 [IpuMeHeHre TPU3HAKOB IEIMMOCTH, Pa3JI0KEHNE HA MHO>KUTEIIN HAaTypalbHBIX YUCEI

1.6 PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHasi MPONOPLMOHAIBHOCTH
2 AnredpanuecKue BHIPAKCHHS

91 [IepemeHHBIE, YNCIOBOE 3HAYECHHUE BBIPAKECHUSI C IEPEMEHHOM. [lomyCcTUMBIE 3HAYEHUS
' MIEPEMEHHBIX

25 [IpencraBieHne 3aBUCUMOCTH MEKIy BEeIMUMHAMU B Buie Gopmysbl. Beruncienus mno
' bopmynam

2.3 [TpeoOpa3oBanue OYKBEHHBIX BBIPaKEHUH, TOXKIECTBEHHO paBHbIE BBIPAKEHUS

2.4 CBolicTBa CTENIEHU C HATYpaJbHBIM I10OKa3aTeIeM

25 OpHownenbl u  MHorowieHbl. CreneHb MHorowieHa. Cro)keHue, BbIYUTAHUE,
' YMHO>KEHHE MHOTOYJIEHOB

26 DopMysIbl COKpAIIEHHOTO YMHOXKEHMS: KBaJpaT CyMMBI U KBaapaT pasHocTtu. Popmyna
' Pa3HOCTU KBaApaToB. Pa3iiokeHne MHOTOWIEHOB HA MHOXKUTEIHN
3 YpaBHEHUA

31 YpaBHEHHE, KOpEHb  YypaBHEHMs, TIpaBWia  INpeoOpa3oBaHHUs  ypaBHEHHS,
' PaBHOCWJIBHOCTh YPaBHEHUN

3.2 JIuHeliHOe ypaBHEHME C OJHOM INEPEMEHHOM, YHMCIIO KOPHEW JIMHEWHOIO YpPaBHEHHS,
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pELICHUE JIMHEWHBIX YPAaBHEHUI

CocraBieHHe ypaBHEHMH 10 YCJIOBHUIO 3a7auu. PelieHne TeKCTOBBIX 33a[a4 C IIOMOIIbIO

3.3 .
ypaBHEHUH
3.4 JluneliHOE ypaBHEHUE C IBYMs IEPEMEHHBIMH U €T0 Irpaduk
Cucrema JByX JMHEHHBIX ypaBHEHUH C JByMs I€pEeMEHHbIMM. PelieHue cucrem
3.5 ypaBHEHM cr1ocoOOM 1oaAcTaHOBKU. [IpuMeps! perieHns TeKCTOBBIX 3aJau ¢ IIOMOLIbIO
CUCTEM ypaBHEHUH
4 Koopaunate! u rpadpuku. @yHKIUN
4.1 Koopaunara TOYKH Ha TIPSIMOMA
4.2 YucnoBble NPOMEXKYTKU. PaccTosiHue MKy ABYMS TOUKaMU KOOPAWHATHOM MPsIMOM
43 [IpsmoyronbHas cucrema koopauHat, ocu Ox u Oy. Abcuucca u opJuHAaTa TOYKU HA
' KOOPJIMHATHOM MJI0CKOCTH
44 [Tpumepsl rpadukoB, 3agaHHbIX (opmynamu. YrteHue rpaduUKoOB peanbHBIX
' 3aBUCHMOCTEN
4.5 [Tonstue pynxuun. ['padux Gpynkiun. CoiicTBa HyHKIMNA
4.6 Jluneitnas Gynkuus, e€ rpaduk. 'paduk dyHKumn y = [X|
4.7 ['paduueckoe pelieHne JIMHEHHbIX YPaBHEHUH U CUCTEM JIMHENWHBIX YpaBHEHHH
8 KJIACC
Kon IIpoBepsieMblii JJIEMEHT COAePKAHUSA
1 Hucna v BBIYKCICHUS
11 KBanpatssiii kopeHb u3 uucna. [lonstue o0 uppanvoHanbHOM uucie. JlecsiTuuHbie
' NpUOJIMKEHUS UPPALIMOHATBHBIX YHCET
12 CpoiicTBa  apu(METHUYECKUX  KBaJpaTHBIX KOpPHEW © HUX TNPUMEHEHHEe K
' peoOpa30BaHUIO YHCIIOBBIX BRIPAKCHUN U BBIYHUCICHUSAM. [leificTBUTEIbHBIC YNCITa
1.3 CreneHb ¢ 1IeTbIM MOKa3aTeneM 1 e€ cBoiicTBa. CTaHAapTHAs 3alUCh YHCIa
2 AnredpanuecKue BHIPAXKEHUS
2.1 KBanpaTHbIil TpEXUIIEeH, pa3ioskeHUe KBaIpaTHOTO TPEXUICHA HA MHOKHUTEIH
2.2 Anrebpanyeckast ApoOb. OCHOBHOE CBOMCTBO anredpandeckoi qpoou
2.3 CnosxeHue, BBIMUTaHUE, YMHOXKEHUE, JIeJICHUE anre0pandeckux apooei
2.4 PanmonanbHble BEIpaKEHUS U UX MpeoOpa3oBaHUe
3 YpaBHEHUS U HEpPAaBEHCTBA
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3.1

KBanparHoe ypaBHeHue, popMyiia KOpHeH KBaapaTtHoro ypaBHeHus. Teopema Buera

3.2 Pemienue ypaBHeHUH, CBOISAIINUXCS K TUHEUHBIM U KBaJIPATHBIM
3.3 [Ipocreiimume poOHO-pallMOHATILHBIC YPaBHEHUS
['padmyeckas uHTEpHIpeTalysl ypaBHEHUH ¢ JBYMsI IEPEMEHHBIMHU M CUCTEM JIMHEHHBIX
3.4 YpaBHEHUN C JAByMsl IepeMeHHbIMU. [IpuMepel peleHus CUCTEM HEIMHEWHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMU

3.5 Penienrie TEKCTOBBIX 3a7a4 alredpandeckum crnocodom

3.6 UnciaoBble HEPABEHCTBA U UX CBOWCTBA

3.7 HepaBeHCTBO ¢ 0HON ITEpEMEHHON

3.8 PaBHOCHJIBHOCTH HEPaBEHCTB

3.9 JIvHeitHbIe HepaBEeHCTBA ¢ OJHOM NTEPEMEHHOM

3.10  |Cuctembl TMHEWHBIX HEPABEHCTB C OJJHOM MepeMEHHON
4 DOyHKIHUH

i1 [Tonsatne Qynxmuu. OOIacTh oONpeneNeHuss W MHOXKECTBO 3HAUCHUH (YHKIIHH.
' CniocoOsbl 3a1anus QyHKIUN

4.2 ['paduk pynkuuu. UYteHre cBONCTB GyHKIUU 1O e€ rpaduxy

4.3 [Tpumeps! rpaukoB QyHKIMHA, OTPAKAIOIINX pealbHbIE MPOIIECCH

44 QDyHKIINH, OMUCHIBAIOIINE MPSIMYIO U OOpaTHYIO MPONOPIIMOHATFHBIE 3aBUCUMOCTH, HX
' rpaduxu

45 OyHKIMH Y =X?,y = X3

4.6 Oyukiuu y =YX, y = |x|

4.7 ['padmyeckoe penieHue ypaBHEHUIN U CUCTEM YpaBHEHHM

9 KJIACC

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1 Uucaa v BEIYMCICHUS

11

PanmoHanbHBIC qucia, UppauoOHaJIbHBIC YUCIId, KOHCUHBIC U OCCKOHCYHbBIE JACCATHUYHBIC

npobu

MHOXeCTBO ,ZIeI\/’ICTBI/ITeHBHI)IX YHUCCII, HeﬁCTBHTeHBHBIe ypclla Kak OeCKOHEYHEIE

1.2 JCCATUYHBIC IlpO6I/I. B3auMHO OJZHO3HAYHOE COOTBETCTBHE MCKAY MHOXCCTBOM

JEMCTBUTEIIBHBIX YMCET U KOOPAUHATHON NpsiMOM. CpaBHEHHE IEHCTBUTEIBHBIX YHCET

1.3 |Apudmernveckue IeHCTBUS C IEHCTBUTEIBHBIMU YHNCIAMH
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V3mepenusi, NpUOMIDKEHHs, OLEHKUA. Pa3mepbl O0OBEKTOB OKPYXKAIOLIETO MHPA,

JOJIUTEIIBHOCTh IIPOLECCOB B OKpYXKAKOIMIEM MHPE. HpI/I6J'II/I)KéHHOG 3HAYCHHUEC BCIIMYHNHBI,

L4 TOYHOCTh mnpuOmKeHus. Oxpyrienue uucen. lIpukuaka u  OLEHKA pe3yabTaToOB
BBIYMCIICHU

2  |YpaBHEHHS U HEpaBEHCTBA

2.1 |YpaBHeHUS ¢ OJTHOU IIEPEMEHHOM

2.2 |JluneitHoe ypaBHeHHe. Perienue ypaBHEHUH, CBOISIINXCS K TMHEHHBIM

2.3 |[KBagpartHoe ypaBHeHHe. Perienue ypaBHEeHUH, CBOASIINXCS K KBaJAPAaTHBIM

Y bukBagpaTtHoe ypaBHeHue. I[IpuMepbl pelieHuss ypaBHEHUM TpeTbel U YeTBEPTOU
' CTEIECHEN Pa3JI0KEHUEM HA MHOXKUTEIIN

2.5 |Pemenue 1poOHO-palMOHATIBHBIX YPAaBHEHUN

2.6 |Cuctembl ypaBHEHUI

2.7 |YpaBHeHHE C IByMS IIEPEMEHHBIMU U €ro rpaduk

2.8 |PemieHue cucteM ABYX JIMHEWHBIX YPAaBHEHUH C IByMS IIEpEMEHHBIMU

29 Pemienue cucrem AByX ypaBHEHUMH, OAHO M3 KOTOPBIX JIMHEMHOE, a NIPyroe — BTOPOH
' CTETIeHU

2.10 ['paduueckas uHTEpHIpETALHS CUCTEMbI YPABHEHUH C IBYMS IIEpEMEHHBIMU

2.11 |PemieHue TEKCTOBBIX 3a/1a4 aNreOpanyecKuM crocoooM

2.12 |YucnoBble HEPABEHCTBA M UX CBOICTBA

2.13 |Pemenue TMHEHHBIX HEPABEHCTB C OJHON MIEPEMEHHOMN

2.14 |PemeHue cHCTEM JIMHCHHBIX HEPABCHCTB C OJIHOM MepeMEHHON

2.15 |KBagpaTHbIE HEpaBEHCTBA

2.16 |['paduueckast UHTEpIIpETALMSI HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMsI IEPEMEHHBIMU
3 OyHKIMH

31 KBanpatuunas ¢ynkuus, e€ rpadpuxk u cpoiictBa. [lapabona, KoOOpauHATBHI BEPILIMHBI
' napaboIibl, 0Cb CHMMETPHH MapadoIbl

3.2 |['paduku pynkumit y=Kx, y=kx+b u ux cBoiictBa

3.3  ['paduxu pynkumit y=K/X, y = x® u ux cBoiicTBa

3.4 [paduku QyHKIHUH , U KX CBOWCTBA
4 YucnoBsle MOCIEA0BATEILHOCTH

41 OmpeneneHnne W CHOCOOBI  3aJaHWS  YHCIOBBIX  IIOCJIENOBAaTEIBLHOCTEH. 3amaHue

MMOCJIeI0BATEIILHOCTH PEKYPPEHTHOM opMynor u popmysioit N-ro uineHa

29




Apudmernueckas mporpeccus. PopMmynbl N-To wieHa apuPMETHYECKOH Mporpeccu,

42 CYMMBI IIEPBBIX N YICHOB

43 ['eomerprueckas mnporpeccus. Popmyiasl N-ro 4YjaeHa I'€OMETPUYECKOM IPOrpeccuw,
' CYMMBI IIEPBBIX N YWICHOB

w M300pakeHre 4YJIeHOB apU(PMETUUYECKOH M TeOMEeTpUYecKOll Iporpeccuii TOUYKaMu Ha
' KOOPAMHATHOM IIJIOCKOCTH. JIMHEHHBIN U 3KCIIOHEHIIMAIbHBIA POCT

4.5 |CnoHbl€ IPOLIEHTHI

30




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIIbTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
MpoBePSIEeMOro
TpedoBaHus

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusl
Ha ocHoBe PI'OC

YMeHHE ONepHpOBaTh MOHATUSMU: MHOXKECTBO, IOAMHOKECTBO, ONEpPALUHU HaJ
MHOKECTBAMH; YMEHHE OTIEPUPOBATH MOHITUIMH: Tpad, CBSI3HBINA Tpad, AepeBo,
[UKJI, IPUMEHATh UX IPU PEIICHUU 3a/lay; YMEHUE HCII0JIb30BaTh rpaduueckoe
[PEICTABICHUE MHOKECTB ISl OMMCAHMS PEAIbHBIX MPOLIECCOB U SIBIICHUH, MIPU

PCHICHUHU 3a1a4 U3 APYIuxX y‘le6HI>IX npeaIMCTOB

YMeHue OIcpupoOBaATH INOHATHUAMMU: OIIPpCACIICHUC, aKCHoMa, TCOpPEMA,
N0KAa3aTCIbCTBO, YMCHHC pPaCIlO3HABATb HMCTHHHBIC W JIOKHBIC BBICKA3bIBAHUA,
IIPUBOJUTL IIPUMEPLI U KOHTPIIPHUMCPLI, CTPOUTL BBICKA3BIBAHUA WM OTPHULAHHA

BbICKa3bIBAHUN

YMeHue onepupoBaTh MOHITHSIMH: HATYpaJbHOE YHUCIO, IPOCTOEC U COCTaBHOE
YUCJIO, JCIMMOCTh HATypalbHBIX YHCEN, MPU3HAKU ACIMMOCTH, IEJI0€ YHCIIO,
MOJIyJIb YHUCJIa, OOBIKHOBEHHAsI IpOOb M JECATUYHAS IPOOb, CTAHIAPTHBIA BH]I
qlclia, pallOHAJIbHOE YHUCIIO, HWPPALUOHAIBHOE YHCIO, apudmeTnyeckuit
KBaJIpaTHBIH KOPEHb, YMEHUE BBIMONHITH JEHCTBUS C YHCIAMHU, CPAaBHHUBATh U
YIOPSIIOYMBATh YHWCJA, TPEJICTaBIATh YWCIA Ha KOOPJAMHATHOW MPSMOH,

OKPpYIJIATH YHCJIa, YMCHHUEC ACJIaTh NPUKUIAKY U OLICHKY PE3YyJIbTaTa BBIYHCIICHUN

YMeHue omnepupoBaTh MOHSATHSMU: CTENEHb C IIeJbIM  IOKa3aTeleM,
apudmeTnyecKuil KBaApaTHBI KOpPEHb, MHOTOYJIEH, anredpandeckas JIpoOb,
TOKJECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOM CTEMEeHH OOJblle €IUHMIIbI,
YMEHHE BBINOJIHATh pacuéThl Mo Gopmysam, npeoOpa3oBaHMsl LEIBIX, IPOOHO-
palMOHABHBIX BBIPAKEHUH U BBIPAXKEHUH ¢ KOPHAMH, Pa3lIoKeHUE MHOTOWJIEHA
Ha MHOYKUTEJIH, B TOM YHCJIE C MCIIOJIb30BaHHEM (OPMYI Pa3HOCTH KBaJpaTOB H

KBaJpaTa CyYMMBbI U pa3HOCTU

YMeHue onepupoBaTh MOHSITHSIMH: YHCIOBOE PABEHCTBO, YPABHEHHME C OIHOMU
[EPEeMEHHOM, 4YHMCIIOBOE HEpPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHOW; yMeHHe
peraTh JUHEeWHbIe U KBaApaTHbIE YpaBHEHUSI, IPOOHO-pallMOHATILHBIE YPaBHEHUS

C OJHOM TEPEMEHHOW, CHCTEMBl JBYX JIMHEHHBIX YPABHEHUM, JIMHEHHBIE
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HEPABEHCTBA M UX CUCTEMBI, KBaIpaTHbIC U APOOHO-pAllMOHALHBIC HEPABEHCTBA
C OJIHOI NepEeMEeHHO, B TOM YKCie IpU PEHIeHUH 33/1a4 U3 APYTUX IPEIMETOB U
MPAaKTUYECKUX 3a]a4; YMEHUE MHCIOJIb30BaTh KOOPJAMHATHYIO MPSMYI0 U
KOOPJIMHATHYIO TJIOCKOCTh JJIsi U300pakeHUsl pellieHni ypaBHEHUM, HEPaBEHCTB

1 CUCTCM

YMeHue onepupoBaTh NOHATUAME: QyHKIMA, TpaduK GyHKIHUU, HYIU QYHKIHH,
MPOMEKYTKH  3HAKOIOCTOSIHCTBA, IPOMEXKYTKH  BO3pAcTaHusi, YOBIBaHHS,
HauOoJIblllce M HaWMEHbIee 3HA4YeHUS (DYHKIUH, YMEHHE OIEpUPOBAThH
MOHATUSMH: TIPSIMasi MPOMOPIUOHAIBHOCTD, JUHEHHAs (QYHKIHA, KBaJpaTUYHAs
dbyHKIMs, oOpaTHas MPOMOPIMOHAIBHOCTh, Iapaboja, TumnepOosia; YMEHHE
CTpOUTH TpaduKu (PYHKIIHHA, UCIIOIB30BATh IPaUKK JJIsl OTPEICIICHUS CBOICTB
MPOIIECCOB M 3aBUCHUMOCTEH, JIJISl PEIICHUS 33134 U3 JAPYrHX y4eOHBIX MPEIMETOB
W pealbHON >KM3HM; YMEHHE BBIPOKaTh (OPMYITaMU 3aBHCUMOCTH MEXIY

BCINYHNHaMU

YMeHue omnepupoBaTh IMOHATHUAMU: IOCIIEAOBATENBHOCTh, apudmMeTndeckas H
reoMeTpuyecKas IIPOrPECCHH; yYMEHHE UCIIOJIb30BATh CBOICTBa
[0CJe10BaTeIbHOCTEN, (POPMYJIBI CyMMBI M OOLIETO WieHa IIPH PEeLICHUH 3ajiay, B

TOM YHCJIE 33/1a4 U3 JIPYTUX yYEOHBIX MIPEAMETOB U PEATbHOM KU3HU

YMeHue pemarth 3aJaud pa3HbIX THUIOB (B TOM 4YMCJE Ha MPOLEHTHI, AOJIH U
4acTH, IBUKEHUE, paboTy, LIEHY TOBAPOB U CTOMMOCTb MOKYIIOK M YCIIYT, HaJIOTH,
3a/1a4l U3 00JIaCTH YIPaBJICHUsS JIMYHBIMU U CEMEWHBIMU (PMHAHCAMM); YMEHUE
COCTABJIATh BBIPAKCHUS, YPABHEHUS, HEPABEHCTBA M CHUCTEMBI IO YCIIOBHUIO
3aJa4u, MCCIIEOBaTh MOIYYEHHOE DPELICHHE M OLIEHUBATh IPaBAONOA0OHOCTb

IIOJIYUYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATUSAMU: (QUIYpa, TOYKa, OTPE3OK, MpsMas, JIyd,
JIOMaHas, YroJ, MHOTOYTOJIbHUK, TpPEYrojJbHUK, pPaBHOOEAPEHHBIM U
PAaBHOCTOPOHHUM TPEYrOJbHHUKH, HPSMOYTOJIbHBIA TPEYrOJbHHUK, MEJNAaHA,
OucceKTpuca M BBICOTA TPEYrOJbHHUKA, UYETHIPEXYTOJNBHUK, MapajuieNorpaMM,
poMO, MPSAMOYTOJBHUK, KBaApaT, Tpameuus; OKPY>KHOCTb, KpPYyT, KacaTellbHas;
3HaKOMCTBO C NPOCTPAHCTBEHHBIMH (UTypaMH; YMEHHUE pelaTh 3aJa4du, B TOM
YUCJIE U3 TOBCEIHEBHOM XW3HM, HA HAaXOXKICHUE I€OMETPUYECKUX BEIMYHUH C

MPUMEHEHHEM U3yYCHHBIX CBOUCTB UTyp U (HhakTOB

10

YMeHue ~ omepupoBaThb ~ HNOHATHUSIMH:  PAaBEHCTBO  (UIyp,  PaBEHCTBO

TPEYTrOJIbHUKOB; MMAPAUIEIBHOCTh U MEPIIEHIUKYIISIPHOCTh MPSMBIX, YTOJI MEXIY
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MPSIMBIMH, TIEPIICHINKYIISP, HAKJIOHHAs!, MPOeKIus, nogodue ¢uryp, nmomgodHble
TPEYrOJNbHUKH, CHMMETPHUS OTHOCHUTEIBHO TOYKM U NPAMOH; yMCHHE
pacro3HaBaTh PaBEHCTBO, CUMMETPHUIO W T0J00He (uUryp, mapaienbHOCTh H

[EePIEHIUKYIIIPHOCTD MPSMBIX B OKPYKAIOIIEM MUPE

11

YMeHue onepupoBaTh MOHATHAMH: JJIMHA, PACCTOSIHHE, Yroi (BeIWYMHA YIIIa,
CHUHYC M KOCHHYC YIJIa TPEyroJIbHHKa), IUIOIA/b; YMEHUE OLICHUBATh Pa3MeEpbI
[PEIMETOB U OOBEKTOB B OKPYXAIOIIEM MHUPE; YMEHUE MPUMEHSATH (HOPMYIIbI
nepuMeTpa U IUIOMIAJM MHOTOYTOJIbHUKOB, JJIUHBI OKPY)KHOCTH U IUIOIIAIU
Kpyra, oObeMa MPSAMOYrOJbHOTO MapajUleNieNueia; YMEHUE NPUMEHSTh
[PU3HAKA PaBEHCTBA TPEYrOJILHUKOB, TEOPEMY O CyMME YIJIOB TPEYroJibHHKA,
TeopeMy [Iudaropa, TpUroHOMETpUUECKHUE COOTHOMICHUS JIJIsl BEIYUCIICHHS JITHH,

paCCTOSIHUH, TUIOIAIeN

12

YMmenue n3o0paxkarh IIOCKUWE GUTYPHl U UX KOMOWHAIMU, MPOCTPAHCTBEHHbBIE
Gurypel OT pyKH, C TIOMOLIbIO YEPTEKHBIX HWHCTPYMEHTOB U DIEKTPOHHBIX

CpCACTB IO TCKCTOBOMY HJIM CUMBOJIBHOMY OIIMCaHHUIO

13

YMeHue OIICpHUPOBATH IHOHATUAMU: TMPAMOYIrOoJibHass CHCTEMa KOOPAWHAT,
KOOpAWHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB, IMTPOMU3BCACHUC BEKTOPA HA YUCIIO,
CKaJIIpHOC TIPOU3BCACHUC BCKTOPOB; YMCHHC HCIIOJIB30BATb BCKTOPbBI U
KOOpAWHATBl IJId ONPCACTABJICHUSA JaHHBIX W PCHICHUA 3adad, B TOM YHCIIC U3

NpYruX y4yeOHBIX MPEAMETOB U PEaNbHOM KU3HU

14

YMeHue onepupoBaTh MOHATUSMHU: CTOJOMKOBBIE M KPYIOBbIE JAMArpaMMBbl,
TaOMUIBl, cpelHee apudmMeTHyeckoe, MenuaHa, HauOoJiblllee UM HauMEHbIIee
3HAYEHHS, pa3Max 4YMCIOBOro HabOpa; yMEHHME WU3BJIEKaTh, HHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh MH(GOPMAIMIO, MPEJCTaBICHHYI0 B Tabiumax M Ha
nuarpamMmax, OTpakarolllylo CBOMCTBA U XapaKTEPUCTHKHU PeabHBIX MPOIIECCOB U

HBHeHHﬁ; YMCHHE PACTIO3HABATD U3MCHYUBLIC BCIIMUUHBI B OKPYKAKOIICM MUPC

15

YMeHue onepupoBaTh MOHATHAMU: CIIy4ailHBIN ONBIT (CITy4alfHBIA SKCIIEPUMEHT),
QIIEMEHTapHOE COOBITHE (3JIEMEHTAPHBII MCXO0/) CIIy4allHOTO OIbITa, Cly4aiiHoe
COOBITHE, BEPOSITHOCTh COOBITHS; YMEHHE HaXOJIUTh BEPOATHOCTH CIy4YalHbIX
COOBITHUI B OMBITAX C PABHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMU; YMEHHUE
pemaTh 3aJaud METOJ0M OpPraHM30BaHHOIO mepedopa M € HCIOJIb30BaHUEM
[paBWJla YMHOXKEHHUS; YMEHHE OLEHMBATh BEPOSITHOCTH PEaNbHBIX COOBITUH U
SBJICHUM, IIOHMMAaTh pPOJIb IPAKTUYECKH JOCTOBEPHBIX M MAaJOBEPOATHBIX

COORITHH B OKpyXKarmeM MHUpPE U B IKH3HH, 3HAKOMCTBO C TIIOHATHEM
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HC3aBUCHUMBIX COGBITI/Ifl; 3HAKOMCTBO C 3aKOHOM OOJIBIIIMX YUCEI U €ro POJIBIO B

MAaCCOBBIX SIBJICHHUAX

16

YMeHHe BBIOMPATh MOIXOSANIMNA HW3YYCHHBIM METOA JUIS PEUIeHUs 3aJlayw,
[PUBOJUTH MPUMEPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U KU3HHU,
pacro3HaBaTh IPOSIBJICHHE 3aKOHOB MAaTEMAaTHMKH B MCKYCCTBE, OIHMCHIBATh
OTJIETIbHBIC  BBIJAIOUIUECS pe3yJibTaThl, IOJYyYEHHbIE B XOJE pa3BUTHUS
MaTeMaTUKU KaK HayK, MIPUBOJUTH IPUMEPhl MAaTEMaTUYECKUX OTKPBITUH U UX

dBTOPOB B OTE€UYCSCTBCHHOM U BCCMHpHOﬁ HUCTOpUHU
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IHEPEYEHbB 3JIEMEHTOB COJAEPKAHMUS, ITPOBEPSAEMBIX HA OI'D ITIO

MATEMATHKE
Kon IIpoBepsieMblii 3JIeMEHT COJAEPKAHMS
1  |[Yucna u BeIYMCIICHUS
1.1 |HarypanbHble u 1enble yncia. [Ipu3Haky 1eIMMOCTH LEIbIX YUCET
1.2 |OOBIKHOBEHHBIE U IECATHYHBIE APOOH, MMPOIIEHTHI, OECKOHEYHBIC TEPUOINUCCKHUE IPOOH
1.3 |PanmonanpHbIe Yncia. ApupMETHIECKHE ONEePaLiU C PAIIMOHATILHBIMU YUCIAMH
1.4 |[deiictBuTenbHble yucia. ApudmeTuyeckue onepamnuu ¢ JeCTBUTEIbHBIMU YHCIaMU
15 [TpuOnmkEHHbIE BBIYUCICHHUSA, MpaBWIa OKPYIJIEHUs, MPHUKUAKA M OLIEHKAa pe3ysbTara
- BBIUMCIICHU I
2  |AnreOpandeckue BIpaKEHUS
2.1 |bykBeHHBIE BbIpaXEHUS (BBIPAKEHUS C TIEPEMEHHBIMU)
25 Crenenp ¢ uenbiM mokasareneM. CTeNeHb C palMOHANBHBIM IOKa3aTteneMm. CBoiicTBa
- CTETIeHU
2.3 |MHOrOYICHBI
2.4  |Anrebpanueckas qpoOb
”E ApudpmeTrueckuii KOpeHb HaTypajdbHOW creneHu. JlelcTBus ¢ apupMeTHuecKuMu
. KOPHSIMU HAaTypaJIbHOW CTETIEHU
3 |YpaBHeHUS U HEpaBEHCTBA
3.1 |Lenbie u 1poOGHO-paIOHANIbHBIE ypaBHEHUA. CUCTEMBI U COBOKYITHOCTH YpaBHEHHI
3.2 |lenbie u npoOHO-paIiOHAIbHBIE HepaBeHCTBA. CUCTEMBI M COBOKYITHOCTH HEPABEHCTB
3.3 |PerreHne TEKCTOBBIX 3a1a4
4 |YucnoBsle NOCIENOBATEIBHOCTH
4.1 |[locinemoBaTeabHOCTH, CHOCOOBI 3aJaHKs TOCIEI0BATEILHOCTEH
4.2 |Apudmeruueckas U reoMmeTpudeckas nporpeccuu. @opmysna ClI0XXHBIX IPOLIEHTOB
5 |®yHKIUU
@Oynkius, cnocodbl 3amanus ¢yHkuuu. ['paduk Qynkmuu. OOnacTe ompeneneHus |
- MHOKeCTBO 3HaueHMi ¢yHkuuu. Hymu @ynxkumun. I[TpoMexyTku 3HAKONOCTOSIHCTBA.

[IpoMexyTK MOHOTOHHOCTH (GYHKIUH. MaKCUMyMbl W MHUHUMYMBI  (YHKIIHH.

HawnbGomblliee 1 HauMEHbIIIEe 3HAUCHUE (bYHKI_II/II/I Ha IMPOMCEIKYTKC
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KoopauHaTs! Ha PSAMOM U MJIIOCKOCTH

6.1 |KoopaunatHas npsmas

6.2 |[exapTOBbI KOOPAMHATHI Ha MJIOCKOCTH
7 |[['eomerpus

7.1 |['eomerpuueckue GUTrypsl 1 UX CBOMCTBA

7.2 |TpeyroabHHUK

7.3 |MHOTOYTrOJBbHUKH

7.4  |OKpyXHOCTb U KpyI

7.5 |M3mepeHne reoMeTPUIECKUX BETUYHH

7.6 [BekTophl HA TIIOCKOCTH
8  |BeposSTHOCTB M CTAaTUCTUKA

8.1 |OmmcarenbHasi CTAaTUCTHKA

8.2 |BeposiTHOCTB

8.3 |KomOunaropuka

8.4 |MHoxecTBa

8.5 |['padsr
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