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HOACHUTEJBHASA 3AIINCKA
Pabouass mporpamma y4eOHOTO Kypca «AnreOpa» 0a30BOro ypoBHS IJis
oOy4Jaroruxcs 7 —9 KJ1accoB COCTaB/lIeHA B COOTBETCTBUN

e npuka3oM MunucrepcrBa npocsemenus Poccurickon @enepanuu ot 9
okTs0pst 2024 roga Ne 704 «O BHeCeHMHM M3MEHEHH B HEKOTOpPHIE
npukadsl MuHncrepcrBa mnpocsenienuss Poccuiickonn  @Penepanun,
Kacaroruecs (penepanrbHBIX 00pa30BATEIBHBIX MPOTrPaMM HaYaIbHOTO
oO1ero o0pa3oBaHusi, OCHOBHOTO OOIIEro 0Opa3oBaHUSI U CPEIHETO
obmiero oOpa3zoBaHus» (3apeructpupoBaHo B MuHiocte Poccun
11.02.2025 Ne 812200), xoTopblii BHEC HU3MEHEHUs B (enepaibHbie
OCHOBHBIE 00111€00pa30BaTEIbHbBIE TPOrPAMMBI, BCTYNAIOIINE B CUILY C
1 cenTsi6ps 2025 roxa,

o @enepasibHOI paboueil mporpamMmsl 1o y4eOHOMY MpeaMeTy «Anreopa
(Oa3oBbIl ypoBeHb)» Ha ypoBHE OO0

Anrebpa sABIsAETCSs OJHMM U3 OMNOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHa 00ECIIEYMBAET U3yUYEHUE JIPYTUX JUCLHUIUINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTAPHOTO IMKIOB, €€ OCBOGHHE HEOOXOAUMO st
IPOAODKEHUs 00pa30BaHUs U B MTOBCEIHEBHOM kU3HU. Pa3Butue y o0ydarommxcs
HAyYHBIX TPEACTABICHUNH O MPOUCXOKACHUM U CYLIHOCTH anreOpanyecKkux
abcTpakiuii, cnoco0e OTpaKeHHUsI MaTEMAaTUYECKON HAyKOM SIBJIEHUI U MPOIECCOB
B MPUPOJEC W OOIIECTBE, PO MaTEeMaTHUYECKOTO MOCIMPOBAHHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUs, HEOOXOIMMBIX JJIsl aJalTalliid B COBPEMEHHOM LU(POBOM
obmiectBe. M3ydyenme anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUS HAOJIOATh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCWCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkacHUS. OCBOCHUE Kypca aireOpbl 00ecrieynBaeT pa3BUTHE
JIOTHYECKOT0 MBINUICHUS] OOYYarolMXCcs: OHM HCIHOJB3YIOT JACIyKTUBHBIE U
WHAYKTUBHBIE PacCyXIeHUs, 0000IIeHIEe W KOHKPETU3AIHNIO, a0CTparupoBaHue U
anajgoruto. OOydeHwe  anreOpe  MOpeAnojaraeT  3HAYUTEIBbHBIA  00BEM
CaMOCTOSITENTHOW  JISATEIBHOCTH OOYYaroMIMXCs, TOTOMY CaMOCTOSITEIbHOE
pellieHue 3aa4 ABJISETCS peann3aleit JesTeIbHOCTHOTO MPUHLIKIIA 00yUeHusI.

B crpyktype mporpammbl ydueOHOro Kkypca «Anredpa» sl OCHOBHOIO
o01ero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEITbHO-METOANYECKUE
avuHUH: «Yucaa ¥ BEIYHCICHUSNY, «ANreOpandecKke BBIPAKEHUD», « YPaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxgas w3 3TUX coaep)KaTelbHO-METOIUYECKUX



JMHUN pa3BUBAETCS HA MPOTSHKEHUM TPEX JIET U3YUEHUS Kypca, B3aUMOJICUCTBYS C
JIPYTUMHU €ro JuHusSMHA. B Xome w3ydeHHs y4eOHOro Kypca OOydaromumcs
MPUXOJUTCS JIOTUUECKU PACCyk AaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpammy ydeOHOro Kypca «AJredpa» BKIIOYEHBI
HEKOTOpPbIE OCHOBBI JIOTHKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pa3zjeiiax
MaTeMaTUYECKOro 00pa3oBaHUs U CHOCOOCTBYIOIIUE OBIAJECHUIO O0YyYaIOIIMMUCS
OCHOB  YHMBEPCAJIBHOIO  MareMaThdeckoro s3bika. CoaepkaTelbHOM |
CTPYKTYpPHOM OCOOEHHOCTBIO YyueOHOTO Kypca «Auredpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conepxanue JuMHUM «YuWclia W BBIYHCICHUSD CIY>KAT OCHOBOM IS
JaNbHEHIIEro U3y4eHus MaTeMaTHKU, CIIOCOOCTBYET Pa3BUTHUIO y O0YyYarOIIUXCS
JIOTUYECKOTO MBIIUICHUS, POPMHUPOBAHUIO YMEHUS MOJIH30BaThCS aITOPUTMAMHU, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JIJISl IOBCETHEBHOM
KU3HU. Pa3BUTHE MOHATHSA O YMCIE HAa YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs
CBSI3aHO C PAIMOHAIBHBIMU W HPPAUOHATBHBIMU YHCJIaMH, (HOPMUPOBAHHEM
MPEJCTABJICHUN O JIEMCTBUTEIBHOM YHCIE. 3aBEPUICHUE OCBOCHHUS YHCIIOBOMU
JIMHUU OTHECEHO K CpeIHEMY 00111eMy 00pa30BaHUIO.

Copeprkanue JByX anreOpandecKux JIMHUN — « Are0pandeckue BhIPaKECHUsD
U «YpaBHEHUSI U HEPABEHCTBAa» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTE€MaTUYEeCKOro amnmapara, HeoOXOAMMOTro AJii pelIeHUs 3aJad MaTeMaTHKH,
CMEXKHBIX TMPEIMETOB U MPaKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHusl Y4YeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
paIMOHAIBHBIX BhIpaKeHUI. AnreOpa JIeMOHCTPUPYET 3HaUYCHUE MAaTEMaTUKU KaK
A3bIKa MJI1 TOCTPOEHUS MAaTEMAaTHYECKUX MOJIEIEH, OMUCAaHUS MPOLIECCOB U
ABJICHMA peanbHOrOo Mupa. B 3agaunm oOydeHust anreOpe BXOIAT TaKKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEO0O0XOAUMOro, B
YaCTHOCTH, JJII OCBOCHHMS Kypca HWHGOPMATHKW, ¥ OBJAJCHUE HaBBIKAMU
JNeAYKTUBHBIX paccyxaenuii. [IpeobpasoBaHue CUMBOIBHBIX (POpM CrIOCOOCTBYET
Pa3BUTHIO BOOOpAXEHUsI, CHOCOOHOCTEHN K MaTEMaTUYECKOMY TBOPUECTBY.

Copepxanve pyHKIMOHAIBHO-TPAPUUECKON TMHUH HALEICHO Ha MOJIyYeHHE
oOy4JaronMMKCs 3HaHUN O (YHKUIMSIX KaK BaKHEHIled MaTeMaTHYeCKON MOJIENH
JUTSL OTTMCAHUS M UCCIICAOBAHUS PA3HOOOPA3HBIX MPOIIECCOB U SIBJICHUHN B MPUPO/IE
u obmectBe. M3ydyeHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOyYaroIIMXCs
YMEHHS UCIIOJIb30BaTh Pa3INUHbIE BhIPA3UTEIbHBIE CPECTBA sI3bIKa MAaTEMATUKH —
CIIOBECHbIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHue
MIPEICTABICHUM O POJIM MAaTEeMAaTHUKU B PA3BUTHH [UBUIN3AIUN U KYJIbTYPHI.

CornacHo yueOHOMY IMaHy B 7-9 kjaccax wu3ydaercs Y4eOHBIH Kypc
«AnreOpa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COACpXKaHUS:



«Uucna ©  BBIUKCIEHUSN», «AJTeOpanyecKue BBIPAKEHUSN», «YPAaBHEHHUS W

HEPAaBEHCTBA», « DYHKIIHIY.
Ha u3yuenue yueOHoro kypca «Anredpa» orBoaurcs 306 yacos: B 7 Kiacce

— 102 4aca (3 ygaca B Henento), B 8 kimacce — 102 gaca (3 yaca B Hemento), B 9
kiacce — 102 yaca (3 yaca B He/IeIiO).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BIYMCICHUA

Jpobu OOBIKHOBEHHBIE M NECATUYHBIC, TIEPEX0] OT OAHOW (hopMmbl 3ammcu
npobeit k gpyroil. IloHsTwe palMOHAaIBLHOTO 4YHCA, 3alUCh, CpPaBHEHUE,
YHOOpSAIOYMBAHUE  pAlMOHANBHBIX 4uceld. Apudmernyeckue JEHUCTBUS €
palMOHAIBHBIMYA YMCIIamMu. PellieHne 3agad u3 peaibHOW NPaKTUKW HA 4acTH, Ha
JpoOH.

CreneHb C HaTypajlbHBIM IIOKa3aTeJIeM: OIpe/esieHrne, MpeoOpa3oBaHKe
BBIPKEHHUII HA OCHOBE ONPENENCHUs, 3auch O0NbIINX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpH OCHOBHBIE 3a7auu Ha
IIPOLICHTBI, PELICHUE 3a1a4 U3 PEalbHON IIPAKTUKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJbHBIX YUCEIL.

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

AnredpanvyecKue BbIPAKEHUSA

[IlepeMeHHBIE, YNCTOBOE 3HAYCHHUE BBIPAKEHUS C EPEMEHHOMU. JlomycTrMble
3Ha4YECHUS NepeMeHHbIX. [IpencraBienue 3aBUCUMOCTH MEK/ly BEJIMUMHAMU B BUJIE
dbopmynbl. Beraucienus no dpopmyrnam. [IpeodpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBujia MpeoOpa3oBaHUs CYMM U
IIPOM3BENICHUH, paBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeMblX.

CBOICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENEM.

OpnHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrowieHa. CioKeHue, BHIYUTAHMUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMyJsbl COKpPAIEHHOIO YMHOXXEHHMs: KBaapar
CyMMBl M KBaApar pasHocTH. PopMmyrna pa3HOCTH KBajaparoB. Pasznoxenue
MHOT'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHMs, MpaBuUiia NpeoOpa3oBaHUs ypaBHEHUS,
PABHOCHJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHUCIO KOPHEW JIMHEHHOIO
YPaBHEHMS, pEIICHHE JIMHEWHBIX ypaBHEeHHU. COCTaBJIE€HHWE YPaBHEHHH IO
YCJIOBHIO 33J1a4u. Perenne TeKCTOBBIX 3a/1a4d C TOMOIIbIO YPAaBHEHU.

JIuneiiHoe ypaBHEHHE C JIBYMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JMHEWHBIX yPAaBHEHHM C AByMs IEpeMEHHbIMU. Pelienue cucrem ypaBHEHUU
cnocoboM MoACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3alad C TOMOIIBIO
CHUCTEM YpaBHEHHM.



DOyHKIUU

Koopaunara Touku Ha npssMou. YUnuciioBble NPOMEXKYTKHU. PaccTosiaue mexny
JBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[TpsimoyronbHas cucreMa koopaumHaT, ocu Ox u Oy. AGciucca U opAvHAaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [Ipumepsl rpaukoB, 3aJaHHBIX (OPMYJIaMHU.
UYrenue rpadukoB peanbHbIX 3aBucuMmocTeil. [lonstue ¢ynknun. ['padux
¢bynxun. CpoiictBa Qynkiuid. Jluneitnas Gynkuus, e€ rpaduk. ['padux byHkimm
y = [x|. 'padudeckoe pernieHue TUHEHHBIX ypaBHEHUM M CHUCTEM JIMHEHMHBIX
YPaBHECHUU.

8 KVIACC

Yuciaa v BIYMCICHUA

KBanpatusiii kopeHp u3 uucia. [loHstue 00 UpPpaUMOHATIBLHOM YUCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIBHBIX yucen. CBolcTBa apu(pMETHUYECKUX
KBaJPAaTHBIX KOPHEW U MX MPUMEHEHHE K TPEOOPa30BaHUIO YHCIOBBIX BhIPAXKEHUIN
Y BBIUHMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

CremneHb ¢ LeabIM IMOKa3aTeneM U €€ cBoricTa. CTaHmapTHAs 3alKCh YNCIA.

AnredpanvyecKue BbIPAKEHUSA

KBagpaTHbiii  TpE€XuieH, pas3loKEHHE KBAJPAaTHOIO TPEXWIEHA HA
MHOKHUTEJIN.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CrnoxeHue, BbIUMTAHUE, YMHOXKEHHE, JI€JICHHE anreOpandyeckux JapoOei.
ParnmonanbpHble BEIpaKEHUS M UX NpeoOpa3zoBaHUeE.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysia KOpHEW KBaJpaTHOTO ypaBHEHMS.
Teopema Buera. Peuienue ypaBHEHHM, CBOASAIINXCS K JIMHEMHBIM U KBaJAPATHBIM.
[Tpocreiimue ApoOHO-pallMOHATIbHBIE YPAaBHEHUSI.

['padrueckas mHTEepnperanrs ypaBHEHUN ¢ TBYMs MEPEMEHHBIMU U CUCTEM
JVMHEMHBIX YpaBHEHUU C JBYyMsl NEpeMEHHbIMU. lIpuMepsl pelieHuss cucreM
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DyHKIUU

[Tonsitue ¢ynknuu. OOIacTh oOmNpeAeNeHuss U MHOXKECTBO 3HAYCHHH
¢yuxun. CrnocoObl 3a1aHus QyHKIUH.



I'paduk Pynkuuu. Yrenue cpoiictB (yHkuuu no e€ rpaduky. Ilpumeps
rpadukoB QyHKINIHA, OTPaXKAIOIIUX PEaTbHBIC MPOIIECCHI.

OyHKIMK, ONUCHIBAIONIME TMPSAMYI0 M OOpaTHYIO MPONOPLUOHATBHbIC
3aBHCHMOCTH, HX rpadukn. OyHkiun y = x2, y = x3, y = Vx, y=|x|. [paduueckoe
peleHne ypaBHEHH U CHCTEM YPaBHEHUI.

9 KVIACC

Yucaa v BBIYMCICHUA

PanronanbpHbie 4KCla, UppallMOHANIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHBIE APoOU. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, AECHCTBUTEIbHBIE YK CIIA
KaKk OCECKOHEUHbIE JCCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEKy MHOKECTBOM JEUCTBUTEIBHBIX YACE] U KOOPAUHATHOM IIPSAMOMU.

CpaBHeHME JIEHCTBUTENIBHBIX 4YHCEN, apu(MeTHYecKue JeHUCTBUSA C
JEUCTBUTEIBLHBIMYA YU CIIAMH.

N3mepenus, npuOiIvKeHus, OIEHKH. Pasmepbl OOBEKTOB OKpPY>KaloIIEro
MHPA, JUIUTENBHOCTH IIPOLIECCOB B OKPYKAIOIIEM MHPE.

[Tpubnmx€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucell. [Ipuknika u oueHkKa pe3yabTaToB BEIYMCICHUM.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEHME. PemieHne ypaBHeHHN M, CBOASAIINXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOMSIIMXCS K KBaAPaTHBIM.
bukBanparHoe ypaBHeHue. lIpumepsl pemieHnst ypaBHEHUN TPETbEN U YETBEPTOU
CTEIICHEU Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PelieHne TeKCTOBBIX 3aj1ay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem OByX
JIMHEMHBIX YPABHEHUH C IByMs IEPEMEHHBIMU. Perienne cucrem 1ByX ypaBHEHUM,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTOpoil creneHu. [ 'paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMS IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienrne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOW. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padrueckass wHTEpHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
MIEPEMEHHBIMHU.

DyHKIUU

KBanpatnunas ¢yskius, e€ rpaguk u cpoiictBa. [lapaGona, koopauHaThl
BEPIINHBI 11apadoJIbl, 0Cb CUMMETPHUH MAPAOOJIBI.



I'pabuku GyHKIWMIL: y = kx, y = kx + b, y = k/x, y =x3, y = Vx, y = |x| 1 ux
CBONCTBA.

Yucii0BbIe MOCTECA0BATEILHOCTH H IPOTPECCHU

Omnpenenenne W cHnocoObl 3aJaHMsl YHCIOBBIX IOCIIEI0BATEIBHOCTEH.
3amanne Mociaen0BaTeILHOCTH PEKYPPEHTHON (hopMyJioi u popMyIioi n-ro diieHa.

Apudmernueckass nporpeccus. Dopmynbl n-ro uieHa apuMeTUYECKOM
IIPOTPECCUM, CYMMBI IIEPBBIX 71 WICHOB. ['eomeTpuueckas nporpeccuss. Popmysisl
n-TO 4JIEHA T€OMETPUYECKON MPOTPECCUH, CYMMBI IIEPBBIX 71 YICHOB.

N300paxeHne 4IE€HOB apuPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJAMHATHOW IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CI1oXHBIE IPOLICHTBI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YUYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JINMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yabTaThbl OCBOCHHUS MPOrpaMMbl  yd4eOHOro Kypca
«Anredbpa» XapakTepu3yroTCs:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMY M HACTOSIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHbIM  OTHOIIEHWEM K  JIOCTHXKEHHUSIM  POCCHMCKHUX
MAaTEMATUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTHKEHUM B IPYTUX HayKaxX W MPUKIAJAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00s3aHHOCTEN T'pakIaHUHA U peallu3alliu €ro
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKMX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPaKIaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXKICHHUIO 3TUYECKUX MPOOIJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUWA HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTaHOBKOII Ha AaKTMBHOE Yy4YacTU€ B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM BaXHOCTH MaTEMAaTHYECKOTO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEM JKM3HM JIJIS YCIENMIHON MpodeccruoHaTIbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYTBHON TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX TIAHOB C
y4ETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OSMOLMOHAJIBHOMY U  3CTETUYECKOMY  BOCIPUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/layu, PEUIEHUM, pPacCy>KIECHUM, YMEHHUIO BHUIEThH
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTAluEe B JIEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MpECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, IPUPOJILI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykKu Kak cQepbl YelIoBeueCKOM
JEATEeIIbHOCTH, JTANOB €€ Pa3BUTUS U 3HAYMMOCTH ISl Pa3BUTHS IUBHIA3ALINU,
OBJIJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeJICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATENbCKON
JeATEeIIbHOCTH;

6) ¢usuyeckoe BocnuTanue, (GopMHpPOBAHHE KYJIbTYPbl 310pPOBbS H
IMOIMOHAJILHOTO 0JIaronoJay4uns:



FOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHUA W OTHABIXa, PETyJsIpHAs Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TaKOTO e IpaBa JPYroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a1a4
B 00J1aCTH COXPAHHOCTH OKPYXKAIOIICH Cpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TMOCJECACTBUM JIsi OKPYKAIOWIEH Cpebl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MyTEeH UX pelieHus;

8) ajanranus K U3MEHAIIMMCH YCJOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSIM B YCIIOBUAX HEOINPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YMCJIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMA U3 ONBITA JPYTHX;

HEOOXOJUMOCThIO B ()OPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIMpOBaTh UEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHTYAallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeWUCTBHUSA, (OPMYJIMPOBATh U OICHUBATh PHUCKH W
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI
IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE e CTBUS
ba3oBble Jiornyeckue AeMCTBUA:

e BBIABJISTh M XapAKTEPU30BATh CYIIECCTBEHHbBIC NMPU3HAKA MATEMATUYECKUX
OOBEKTOB, TIOHATHM, OTHOIICHUM MEXIYy MOHSATUIMHU, (HOPMYIUPOBATH
ONpEACICHUs] TOHATHH, YCTAHABIMBATh CYLICCTBCHHBIM  MPU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MMPOBOAMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opMyIHpOBaTH W  MPEOOPa30BHIBATH  CYXKICHHS:
yTBEPJUTEIbHBIC U OTpHUIIATENIbHBIC, €IWHUYHBIC, YaCTHbIE W OOIIHE,
YCIIOBHBIE;

e BBISBJIATH  MAaTEMATHYECKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3M U
npotuBopeursi B (akTax, MaHHBIX, HAOMIOJACHUSX W YTBEPKIACHUSX,
npeajaratb  KpUTEpUHM Ui BBISIBIICHUSI ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;



JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITENIBHO HECIIOXKHbBIE JOKa3aTeJIbCTBA
MaTeMaTUYECKUX (PaKToOB, BBICTpaMBaTh AapryMEHTALUIO, IPUBOAUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BbIOMpaTh CMoco0 pemieHus y4eOHOUM 3aaauu (CpaBHUBATH HECKOJIBKO
BApUAaHTOB peEUICHMs], BbIOMpaTh HaubOosiee MNOAXOASAIIUNA C YUYETOM
CaMOCTOSITENIBHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUSA:

UCITIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUI MHCTPYMEHT IMO3HAHMS,
(bopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpEUYUE, MpoOIemMy,
CaMOCTOSITEJIbHO yCTAHABJIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, ApTYMEHTUPOBATh CBOKO MIO3ULMIO, MHEHHUE;

IPOBOJUTH IO CAMOCTOSITEIBHO COCTABICHHOMY IUJIaHY HECJIOXHBIM
DKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME 1O  YCTAHOBJICHUIO
OCOOCHHOCTEH MAaTEMaTUYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITENILHO (hOPMYIMPOBaTh 000OIEHUS U BBIBOJIBI [0 PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIECCa, a TaKKEe BbIIBUIATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pa6ora c nundopmanueii:

BBISIBIISAITh HEJOCTATOYHOCTh M H30BITOYHOCTh WH(OpPMAIUHU, IaHHBIX,
HEOOXOAMMBIX JJIs PEIICHUS 3a1a4H;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH
MHGOPMALMIO Pa3IMUHBIX BUAOB U (POPM IPEICTaBICHMUS;

BbIOMpATh (opMy TMpeACTaBiICHUS HWHDOpMAUUMU U HILTIOCTPUPOBATH
peliaemMble 3aJayd CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OLICHMWBATh HAAEKHOCTh WMH(GOPMALUU MO KPUTEPHUSM, MPEUI0KEHHBIM
YUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIC 1eHCTBHUS:

BOCIIPUHUMATh M (QOpPMYJIHMpPOBATH CYXKJIEHHUSA B COOTBETCTBUU C
YCIIOBUSIMU U LIETISIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpAXXaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX M IUCBMEHHBIX TEKCTaX, IaBaTh MOSICHEHMs IO
X0y pelieHus 3a1a41, KOMMEHTUPOBATh NOJIyYEHHBIN PE3YJIbTaT;



e B X0JIe 00CYKJIEHH 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC HA MIOUCK
pELICHMs, COIOCTAaBIATh CBOM CYXKIEHUS C CYXICHHUSAMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapy»UBaTh PA3JIMYME U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIUpOoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;

e TMpPEACTABIATh  PE3yNbTAaThl  PEHICHWS  3aJayd,  HKCIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHHS C YUYETOM 3a/1a4 MPE3EHTAUN U 0OCOOEHHOCTEN ay JUTOPHH;

e IIOHMMAaThb M  HCHOJB30BATh  NPEUMYLIECTBA  KOMAHIHOM M
UHAMBUIYaJIbHON pabOThl NpU PEIIEHUU YUYEOHBIX MAaTEMaTHYECKUX
3ajay;

e TMPUHUMATH LIETb COBMECTHOM NI€ATENbHOCTH, INIAHUPOBATh OPraHU3ALUIO
COBMECTHOI paboThl, pacupelessiTb BHABI pPadOT, JOroBapUBaThCA,
00Cy’KIaTh IPOLECC U pe3ysbTaT padoThl, 0000IIaATh MHEHHSI HECKOJIBKUX
JIIOJICH;

e yYacTBOBaTh B TIPYINIOBbIX (opmax paboTsl (00OcCyxkaeHHs, OOMEH
MHEHUSMH, MO3TOBbIE IITYpMbl M JIpyTU€), BBINOJHATH CBOKO YAacCThb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMH WICHAMU KOMaH]IbI,
OLIEHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUSM,
c(hOpMyYJTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC yHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusamnus:

e CaMOCTOSITEJIBHO COCTaBJIATH IUIaH, aJITOPUTM PELICHMS 3aJadd (MM €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ YUYETOM HMEIOIIMXCS PECYypPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb W KOPPEKTHUPOBATH
BAapUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

e BJIAJAETh CHOCOOAMHM CaMONPOBEPKH, CaMOKOHTpOJIA IHpolecca u
pe3yJbTaTa peleHus MaTeMaTUYeCKOn 3a/1auu;

e TMpPEABUAETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU pEUICHUU
3a/layd, BHOCHUTb KOPPEKTHUBBI B JI€ATEIbHOCTh Ha OCHOBE HOBBIX
0OCTOATENIHCTB, HAWJEHHBIX OIIMOOK, BBISIBIEHHBIX TPYAHOCTEH;

e OLEHUBATH COOTBETCTBUE pE3yJIbTaTa JEATEIbHOCTH IOCTABIECHHON LEIU
U YCJIOBUSIM, OOBSICHATh MPUYUHBI JOCTHXKEHUS WM HEJOCTHXKEHUS LEIH,
HAXOJUTh OIHUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATHBI
K xoHiy oOydenuss B 7 kJjacce OOydYarolmMiCS TMOJIYYUT CIICAYIOIIHE
MIPEAMETHBIE PE3YIIbTATHI:
Yuciia 1 BBIYUCTICHUSA



BreimonusaTe, coderas yCTHbIE M MUCBMEHHBbIE TPUEMBI, aprU(PMETHUECKHE
JEUCTBHUS C PAllMOHAIIBHBIMU YUCIIAMH.

HaxoauTh 3Ha4€HHS YWCIOBBIX BBIPAXKEHUN, MPUMEHSTH Pa3HOOOpa3HbIC
CIOCOOBI U MPUEMBI BBIYUCICHUS 3HAYEHHUI JIPOOHBIX BBIPAKEHUMN, COIEPKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[TepexonuTh OT OxHOM (HOPMBI 3aITUCH YHUCEN K APYroi (mpeoOpa3oBHIBATH
JNECATUYHYIO0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEUHYIO JCCATUUHYIO JIPOOB).

CpaBHUBATH U YIIOPSAAOYMBATH PAIMOHAIIBHBIC YUCIIA.

OKpyTIATh YUCIA.

BBITTONHATS TPUKUIKY U OLEHKY pe3yjIbTaTa BBIYMCICHUN, OLEHKY 3HAYCHUI
YHUCJIOBBIX BBIPAXKEHUH. BBINOMHATH AEHCTBUSA CO CTENEHSIMHU C HATypaJlbHBIMU
IIOKAa3aTeJISIMH.

[IpuMeHATP  NPU3HAKK  JEJIUMOCTH,  pa3JIOKEHUE HA  MHOMKUTEIH
HATypaJbHBIX YUCEIL.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMU, HHTEPIPETUPOBATH
pe3yabpTaThl PEIICHUs 33]1a4 ¢ YYETOM OTPAaHWYEHHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpuBaeMbIX OOBEKTOB.

AuredpanvyecKue BbIPpaKEHUA

Hcnonb3oBaTh anreOpanvyecKkylo TEPMUHOJIOTHI0 U CHUMBOJIUKY, NMPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxoauts 3HaueHHss OyKBEHHBIX BBIPDRXKEHUH IPU 3aJaHHBIX 3HAYCHMSIX
IIEPEMEHHBIX.

BolnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEACHUEM TTOJIOOHBIX CIIAra€MbIX, PACKPHITHEM CKOOOK.

BBINTONIHATE YMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOT'OYJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJlpaTa pa3HOCTH.

OcCylecTBIIATh PA3JI0KEHUE MHOTOWICHOB HAa MHOMHUTEIM C TOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXWTENsS, TPYNNUPOBKU  CllaraeéMbiX,
npuMeHeHus: (OpMyJ1 COKPAIIEHHOTO YMHOKEHHS.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS Pa3IMYHBIX 3aja4
U3 MAaTEMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHUKHU.

Hcnonb30oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMHU IOKA3aTEJSIMU IS
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHbIE ypaBHEHUsI C OAHOM IEPEMEHHOW, NPUMEHSS IpaBUJIa
nepexoaa OT UCXOIHOI'O YPAaBHEHHS K PaBHOCWIBHOMY eMy. IIpoBepsTsh, saBisieTcs
JIM YUCJIO KOPHEM YpPaBHEHUS.



[TpumensTh rpaduueckre METObI IPU PEIICHUH JIMHEWHBIX YPAaBHEHUH U HX
CUCTEM.

[TonOupaTe npuUMepbl Map 4YHCEN, SBIAIOLIMXCS PEIIEHHEM JMUHEHHOTO
YPaBHEHHUS C ABYMS [IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JIBYMSI TIEPEMEHHBIMH, TOJIB3YSICh TpadUKOM, TPHBOAUTH MPUMEPHI PEIICHUS
YpaBHEHUS.

Pewmats cuctemsl IBYX JIMHEMHBIX YPAaBHEHUN C ABYMS IEPEMEHHBIMU, B TOM
qucie rpa@uuecku.

CocraBnsaTh W peuiaTh JWHEMHOE YpPaBHEHHE WM CUCTEMY JIMHEHMHBIX
YpPaBHEHUH TIO YCJIOBHUIO 3aJauyd, HWHTEPHOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4 NIOJIy4eHHBIN PE3yJIbTaT.

DOyHKUIMHA

N300paxkath Ha KOOPAUHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIHME 33 JaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KU, MHTEPBAJIbl, 3alUCHIBATh YHCIOBbIE IPOMEKYTKH HA
anreOpanyecKoM si3bIKe.

OTtMeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIMA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh C TMOMOIIBIO (YHKIUNA U3BECTHBIC 3aBUCUMOCTH MEXKITY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHUE, LI€HA, KOJUYECTBO, CTOMMOCTD,
MIPOU3BOAUTENILHOCTD, BpeMsl, 00BEM pabOTHI.

Haxonuth 3HaueHne PyHKIMHN 10 3HAUCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cocod MpeACTaBICHHS W aHalW3a WHOOpMAaIuH,
U3BJICKATh U UHTEPIIPETUPOBATH UH(GOPMAITUIO U3 TPAPUKOB peabHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoHiy oOydenuss B 8 kJjacce oOydYaromuiicsi MOJMYYUT CIIECAYIOIIHE
MPEAMETHBIE PE3YIIbTATHI:

Yucaa v BIYMCICHUA

Hcnonb3oBaTh HayallbHbIE MPEACTABICHUS O MHOXXECTBE JIEUCTBUTEIBHBIX
YuCcel JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYMCICHUH, U300paxaTh IeHCTBUTEIIbHbBIE
4ycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

[IpumensaTe moHATHE apUPMETUYECKOTO KBAJPATHOTO KOPHS, HAXOIWTH
KBaJIpaTHbIE KOPHM, UCIIOJIB3YS TPU HEOOXOAMMOCTH KAJIBKYJISATOP, BBINOIHITH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KAIIMX KBAAPATHBIE KOPHHU, HCIONb3YS
CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucu OOJIBIIMX M MAJIBIX YUCET C MOMOIIBIO JECATHYHBIX
npobeii u crenieHeit uucia 10.

Anre0panvecKue BbIPpaKeHUS



[IpyuMeHATh TOHSTHE CTENEHU C IEJNbIM IOKa3aTeJIEM, BBINOJIHATh
npeoOpa3oBaHus BIPAXKEHH, COIEPIKAIIUX CTENIEHH C LETbIM MOKa3aTEJIEM.

BBINONHATH TOXIECTBEHHBIE NMPEOOPa30BAHUSI PALMOHAIIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBUJI ACHUCTBUIN HAJ MHOTOUJICHAMH U alreOpandyecKuMu ApoOsIMHU.

PacknanpiBaTh KBaJpaTHbIN TPEXUIIEH HA MHOKUTEIIU.

[IpuMeHsTh peoOpa30BaHUs BHIPAXKECHUM JJIsI PEIICHUST PAa3IMYHbIX 3a71a4 U3
MaTeMaTUKH, CMEXHBIX MMPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pewmate nMHEVHBIE, KBAaJIpaTHbIE YPAaBHEHUS U PAllMOHAJIbHBIE YpAaBHEHUS,
CBOISIIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMs IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE HUCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C TPUMEHEHUEM T'padUUECKUX MpeACTaBICHUM (yCTaHABIUBATh, UMEET
JY YpaBHEHUE WJIM CHUCTEMAa YPAaBHEHUM PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
mpouee).

[lepexoguTh OT CIOBECHON (OPMYIMPOBKHM 3aqaud K €€ anreOpandeckoi
MOJIENIA C TIOMOILIBIO COCTaBJICHUS YPABHEHUS WJIM CHUCTEMbl YpaBHEHUH,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M TOJIyYEHHBIN Pe3ysIbTar.

[IpuMeHATh CBOWCTBA YHCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLICHKH,
pelath JIMHEWHbIE HEPABEHCTBA C OJHOW IMEPEMEHHONM M WX CUCTEMBI, JaBaTh
rpa@uyuecKyr0 WUIIOCTPALIMI0 MHOXKECTBA PEIIEHUH HEpPaBEHCTBA, CHCTEMBbI
HEPaBEHCTB.

DOyHKUIMHA

[ToHumaTe ¥ KCMONB30BATh (DYHKIIMOHAIBHBIC TOHITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUCHMsI), OMPEACNATh 3HAUYeHHE (YHKIUU TIO 3HAYCHUIO
apryMeHTa, OlpeAesaTh CBOMCTBA PYHKIMU N0 €€ rpaduKy.

Crtpoutsb rpaduku deMeHTapHBIX QYHKIIUNA BUJIA:

y=kix,y=x2,y =x3y = x|, y = VX, OIMCHIBaTh CBOMCTBA YHCIOBOIL
byHkumu 1o e€ rpaduky.

K koHmy oOyueHuss B 9 kiacce oOydaromIMHCA MOJYYUT CIETYIOIIHNE
MpeAMETHbIE PE3YIbTaThI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIUOHAIIBHBIEC U UPPAlMOHATIBHBIE YHCIIA.

BrimonHsaTh  apudMeTHYECKUe JEUCTBUS C PaAlMOHAIBHBIMU YHCIIAMH,
coueTas YCTHbIE M TMHUCBMEHHBIC TMPUEMBI, BBINOJHITH BBIUMCICHUS C
HUpparMoHaIbHBIMU YUCIaMHU.

HaxoguTh 3HaueHUs CTENEHEW C LEIbIMU IIO0KA3aTeNsIMU M KOPHEW,
BBIYUCIISITh 3HAYEHUS YHCIIOBBIX BBIPAKECHUM.

OKpyIJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh NPUKHUAKY pe3yjbTara
BBIYMCJIEHN, OLIEHKY YHCIIOBBIX BBIPAKECHUM.



YpaBHeHMS U HEpaBeHCTBA

Pemarhe nuHEHHBIE W KBaJpaTHBIC ypaBHEHUS, YPaBHCHHS, CBOJSIIUCCT K
HUM, IPOCTEUIIHE APOOHO-PANMOHATHLHBIC YPABHEHUS.

Pemarh cucTeMbl JBYX JIMHEHHBIX ypaBHEHUW C IBYMsI TIEPEMEHHBIMH U
CHCTEMBI JIBYX YPaBHCHHIA, B KOTOPBIX OJTHO YPaBHECHUE HE SIBISICTCS JTMHCHHBIM.

PemaTte TEKCTOBBIE 3amadyM aidreOpamdecKuM CIOCOOOM C  TTOMOIIBIO
COCTaBJICHUS YPABHCHHMSI HJTM CHCTEMBI JIBYX YPaBHCHHU C IBYMs IIEPEMCHHBIMH.

[TpoBoAMTH MpOCTEHIIIIE UCCICIOBAHUSI YPABHEHUH U CHCTEM ypaBHECHUH, B
TOM YHCIIe C TPUMEHEHNEM TpadUUeCcKuX MpeACTaBlIeHuH (yCTaHaBINBaTh, UMEET
J¥ ypaBHEHWE WM CHUCTEMa ypaBHEHUW PEIICHUS, €CIU HWMEET, TO CKOJIbKO, U
npouee).

Pemrate nuHEHHBIE HEPaBEHCTBA, KBAJpPATHBIC HEPABEHCTBA, W300pakaTh
pelIeHre HEPABCHCTB Ha YHCIIOBOW IMPSMOM, 3alHMCHIBATH PEUICHUE C ITOMOIIBIO
CHMBOJIOB.

Pemarp  cucTeMbl  JIMHEHHBIX  HEPAaBEHCTB, CHUCTEMBI  HEPAaBCHCTB,
BKIIIOUAIOIME KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaThb pEIICHHE CHUCTEMBI
HEPAaBEHCTB Ha YMCIIOBOW MPSIMOM, 3aMMCHIBATH PEIICHUE C TIOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPaBEHCTBA IIPH PEIICHUH Pa3IMIHBIX 3a/1a4.

DOyHKUIMHA

Pacro3naBaTh (yHKIIMM W3yYeHHBIX BHIOB. [lOKa3bpIBaTh CXEMaTHUECKU

pacmnoiokeHre Ha KOOPJIMHATHOM IUIOCKOCTH TpadukoB QPyHKIUHN Buga: y = kx, y
=hkx+b y=kixy=ax2 +bx +c¢ y=x3 y=1x y = |x|, B 3aBHCHMOCTH OT
3HauYeHUN KOA()PHUITMEHTOB, OMMCHIBATH CBONCTBA (DYHKIIHIA.

Crtpouth U HU300paXaTh CXEeMATHYECKU TpapUKU KBAJIPATUUYHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 10 UX TpaduKaM.

Pacno3naBaTh KBajpaTUyHyr (QYHKIHIO 110 (GopmyJie, TPUBOAUTh MPUMEPHI
KBaJpaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZUKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIHLHOCTH H IPOTPeCCU U

Pacno3naBaTh apu(METHUYECKYI0 U TEOMETPUYECKYIO TMPOrpeccud Npu
pa3HBIX CIIOCO0aX 3a/IaHuUs.

BbIMONHATS  BBIYMCIEHHST C€  HCIOJIb30BaHHEM (OpPMYJ n-ro 4jeHa
apru(PpMETUIECKON U reOMETPUUECKONU MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh 4YIEHBI MOCJIEIOBATEIbHOCTY TOYKAaMHU Ha KOOPIWHATHOU
IJIOCKOCTH.

Pematpe 3amaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEIOBATEIBHOCTSIMHU, B TOM
YUCIIE 3a/la4u U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KalbKYJISATOPa, HU(MPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KouunvecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3ieioB U TeM uupoBbIe
Ne o/ P Kontpoabnbie | IlpakTHueckue (udpp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThbI padoThbI
pecypcsbl
1 Yucina v BBIYUCICHUS 17 2 POl
2 Anrebpanyeckue BhIpaXKeHUs 47 4
3 DyHKUIMHU 11 1
4 VYpaBHeHUs U HEpaBEHCTBA 22 2
5 [ToBTOpeHue u 0600IICHNE 5 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 10 0




8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumenoBaHue pa3jesioB 1 TeM uugpoBbie
Ne ni/mm P Kourposbubie = IIpakTuyeckue (1upp )
NPOrpaMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
1 AnrebpanuecKue BEIPAKCHHS 18 1
) Yucna u BeUUCIEHUs (KBaJIpaTHbIE KOPHHU, 24 )
CTEIEHb C LEJIBIM [TOKa3aTesIeM)
3 YpaBHeHus 28 2
4 Hepasenctpa 14 1
5 DyHKUIUU 12 1
6 [ToBTOpenue u 06001IEeHE 6 2
OBILIEE KOJIMYECTBO YACOB I10 102 9 0

I[TPOTPAMME




9 KITACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/m Konrposbnsie | IIpakTnyeckue
NMPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypcsbl
Yucna u BeuucieHus. JleicTBUTEIbHBIC
1 A 12 1 PoII
yucia
2 DyHKUIMHU 16 1
3 YpaBHEHUS U HEPABEHCTBA. Y paBHEHUS U 16 )
HEpPaBEHCTBA OJTHON NMEPEMEHHOMN
4 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 1
yYpaBHEHUU
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 10
6 YucnoBble NOCIEA0BATESIILHOCTH 15 2
7 [ToBTOpEeHue, 0600IIEHNE, CUCTEMATH3AIIHS 20 1
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 102 2 0

[NPOT'PAMME




ITOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acosB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHusl

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

Jpobu  OOBIKHOBEHHBIE W  JICCATUYHBIC,
nepexoJl OT OAHOW (hOpMBI 3amucu Apodel K
Ipyrou

Pemenune 3amad w3 peasbHONW TPAKTHKU Ha
4YacTH, Ha IpoOH

[IporneHTHI, 3aTUCH IPOLICHTOB B BUE APOOH U
IpoOW B BHUJE MPOIEHTOB. TpH OCHOBHBIC
3a7a4d Ha IIPOLEHTHI, pELICHUE 3a1ad U3
peanbHON NMPAKTUKHU

HpI/IMeHeHI/Ie ITPU3HAKOB ACIINMOCTH,
Pa3JIOKCHUC Ha MHOXUTCIIMA HATypaJIbHBIX
YHUCCII

Peanbubie 3aBucumoctu. [lpsimas u obpaTHas
MPONOPIUOHAIBHOCTH

Bxoanasi koHTpoJbHast padora (Ne 1)

ITousTue palrOHAJIBHOIO Yrciia, 3allucChb,
CpaBHCHHC, YHOPAAOUNBAHUC PALITMOHAJIbHBIX
qUCCII

Apudmernueckue 1eicTBUS C
paloOHATBLHBIMHU YUCIIAMH

HepeMeHHHe, YU CJIOBOC 3HAYCHNEC BbIPAKCHUA
¢ IepeMeHHOMU. [[onmycTrMble 3HaUEHUs
IIEPEMEHHBIX




10

[IepemeHHbIe, YUCIIOBOE 3HAUEHUE BBIPAKECHUS
¢ nepeMeHHoi. JlomycTrumble 3HaYCHUS
MEePEMEHHBIX

11

I[MpencTaBineHne 3aBUCUMOCTH MEXKTY
BEJIMYMHAMU B BUJE (HOPMYIIbl. BeraucieHust
o popmynam

12

IIpencraBnenue 3aBUCUMOCTH MEXILY
BEJIMYMHAMU B B POpMYIIbl. Beraucnenus
o popmynam

13

[IpeobpazoBanre OyKBEHHBIX BBIPAKCHUH,
TOXACCTBCHHO PAaBHBIC BBIPAXKCHUSA

14

[IpeobpazoBanre OyKBEHHBIX BBIPAKECHUH,
TOXIACCTBCHHO PABHBIC BBIPAXKCHUS

15

[IpaBuna mpeoOpa3zoBaHus CyMM U
IIPOU3BEICHUH, paBUjIa PACKPBITUS CKOOOK U
MPUBEICHNUS TOIOOHBIX CIaraeMbIX

16

[TpaBuia npeoOpa3oBaHusi CyMM U
IPOU3BEACHUH, TpaBUiia PaCKPbITHS CKOOOK U
NPUBEJCHNS OJOOHBIX ClIaraeéMbIX

17

KonTpoubHnas pabora Ne 2 o teme
«BpIpakeHust 1 MX NpeodPa3oBAHUD

18

YpaBHEeHHE, KOpPEHb YpaBHEHHUs, IpaBUia
npeoOpa3oBaHusl ypaBHEHUS, PAaBHOCUIHLHOCTD
ypaBHEHUU

19

JInHeitHoe ypaBHEHHE C OJTHOW MTEPEMEHHOM,
YUCIIO KOPHEW JIMHEMHOTO ypaBHEHUS,
pelieHue JIMHEMHBIX YPaBHEHUI

20

JIuneliHOE ypaBHEHME C OAHOU IIEPEMEHHOM,




YUCIIO KOPHEW JIMHEHHOTO ypaBHEHUS,
pelIeHne JIUHEHHBIX YpaBHEHUI

CocraBieHue ypaBHEHUH O YCIOBUIO 33/JaUH.

21 Penrenue TeKCTOBBIX 3a1a4d ¢ IOMOIIBIO 1
ypaBHEHUU
CocraBieHne ypaBHEHUH 110 YCIOBUIO 33Ja4H.
22 Pemenne TeKCTOBBIX 3a71a4 C IOMOIIBIO 1
YpaBHEHUU
KonTposbnas padora Ne 3 mo teme
23 «/IuHeiiHOe ypaBHeHHeE ¢ OJHOMI 1
nepeMeHHOo»
4 AHanm3  KOHTpPOJNIbHOW pabotrel. Pemienue 1
TEKCTOBBIX 3aJ]au C IIOMOIIbIO YpaBHEHUM
Koopaunara Ttoukm Ha mnpsmou. Ywuciosble
25 IpOMEXKYTKH. PaccrosHue Mexay IByMs 1
TOYKaMU KOOPJAMHATHOU IIPAMO
ITpsimoyronbHast cuctema KoopauHat, ocu Ox
26 u Oy. Alcuucca W oOpaMHaTa TOYKH Ha 1
KOOPAWHATHOM IIOCKOCTH
27 [Tpumeps! rpadukoB, 3a1laHHBIX GOpMyTIaMu 1
28 Urenue rpauKoB peaibHbIX 3aBUCHUMOCTEN 1
29 [TonsiTue pyHKuMN 1
30 I'padux pynkuun 1
31 CoiicTBa (hyHKIMIA 1
32 Jlunetinas Gynkius, e€ rpadux 1
33 Jlunetinas Qynkuus, e€ rpadux 1
34 Jluneiinas ¢ynkmus, e€ rpaduk. ['padux 1

bynkuun y = x|




KonrTpoabnass padora Ne 4 mno Teme

35 «Koopaunatsl u rpadpuxu. DyHKIUN»
CreneHb €  HaTypajbHbIM  IIOKa3aTeJIeM:

36 ompezeneHue, mpeoOpa3oBaHe BRIPAKECHUN Ha
OCHOBE OTIpEICIICHUS, 3aITUCh OOJIBIITUX YUCEIT
CreneHp ¢  HaTypalbHBIM  I1OKA3aTEJIEM:

37 orpeziesieHue, mpeoOpa3oBaHe BRIPAKCHUN Ha
OCHOBE OTIPEICIICHUS, 3aITUCh OOJIBIITUX YUCEIT

18 CaoiicTBa CTETIEHU c HaTypaJbHbIM
roKa3areyiemMm

39 CaoiicTBa CTETIEHU c HaTypaJbHbIM
MoKazarejieM

40 CaoiicTBa CTETIEHU c HaTypaJbHbIM
roKazareyiemMm

41 OaHOYIICHBI

42 OaHOYIICHBI

43 OIHOYIEHEI

44 OHOYIEHEI

45 OnHOWIEHBI

46 Konrpoabnass padora Ne 5 mo Teme
«CTeneHb ¢ HATYPAJIbHBIM MOKA3aTeJIeM»

47 Mauorousnensl. CTeneHbs MHOTOYJICHA

48 Mauorounensl. CTeneHbs MHOTOYJICHA

49 Mauorousnensl. CTeneHbs MHOTOYJICHA

50 CroxeHue, BBIYUTaHUE, YMHOXKEHUE
MHOTOYJICHOB

51 CroxeHue, BBIYUTaHNUE, YMHOXKEHUE




MHOI'O4YJICHOB

CJ'IO}KCHI/IC, BbIYUTaHUEC, YMHOXKCHHUEC

52
MHOI'OYJICHOB

53 CrnoxeHue, BBIYUTAaHUE, YMHOKCHHE
MHOI'OYJIEHOB

54 CrnoxeHue, BBIYUTAaHUE, YMHOKCHHE
MHOTI'OYJICHOB

55 CrnoxeHue, BBIMUTAaHUE, YMHOKCHHE
MHOTI'OYJICHOB
CrnoxeHue, BBIUHUTAHUE, YMHOXKEHUE
MHOT'O4JICHOB. IIpoBepounas padorta

56 KOHTPOJIMPYIOIEr0 XapakKTepa IO TeMme
«CyMmma ©  pa3sHOCTb  MHOIO4YJIEHOB.
IIpou3BeseHne MHOTOY/I€HA M OJHOYJICHA»

57 CrnoxeHue, BBIUUTAHUE, YMHOKECHHE
MHOI'O4YJICHOB

53 CrnoxeHue, BRBIUMTAHUE, YMHOKEHHE
MHOI'O4YJICHOB

59 CroxxeHue, BBIYUTaHNUE, YMHOXKEHUE
MHOTOYJIEHOB

60 CrnoxxeHue, BBIMUTAHUE, YMHOKEHHE
MHOTOYJIEHOB

61 CrnosxxeHue, BBIMUTAHUE, YMHOKEHHE
MHOTOYJIEHOB

62 CnoxeHue, BRBIUUTaHUE, YMHOKEHHE
MHOI'O4JICHOB

63 KonTtposbHas padora Ne 6 mo teme

«HpomBeueHue MHOI'OYJICHOB)




DopMyJIbl COKPAILIEHHOTO YMHOKEHUSI:

64 KBaJIpaT CyMMBbI U KBaJIpaT pa3HOCTH !

65 DopMyJIbl COKPAILIEHHOTO YMHOKEHUSI: |
KBaJIpaT CyMMBbI U KBaJIpaT pa3HOCTH

66 DopMyJIbl COKPAILIEHHOTO YMHOKEHUSI: |
KBaJIpaT CyMMBbI U KBaJpaT pa3HOCTH

67 DopMyITbl COKPAILIEHHOTO YMHOKEHUSI: |
KBaJIpaT CyMMBbI U KBaJpaT pa3HOCTH

68 DopMyITbl COKPAIIEHHOTO YMHOKEHUSI: |
KBaJlpaT CyMMBbI U KBaJpaT pa3HOCTH

69 ®opmya pa3HOCTH KBAaJpaTOB 1

70 ®dopmya pa3HOCTH KBAaJpaTOB 1

71 dopMya pasHOCTH KBaIpaTOB 1

72 ®dopMya pasHOCTH KBaIpaTOB 1

73 ®dopMya pasHOCTH KBaIpaTOB 1

74 dopMya pasHOCTH KBaIpaTOB 1

75 KonTpoubnasi padora Ne 7 mo teme 1
«@opMyJibl COKPALIEHHOTO YMHOKEHHUD)

76 PaznoxeHne MHOTOYIEHOB Ha MHOKHUTEIHN 1

77 Pa3znoxeHne MHOrOUJI€HOB HA MHOKUTENHU 1

78 PaznoxeHnne MHOTOYIEHOB Ha MHOKHTEIHN 1

79 PaznoxeHnne MHOTOYIEHOB Ha MHOKHTEIHN 1

80 PaznoxeHnrne MHOTOYIEHOB Ha MHOKHTEIHN 1

81 Pa3noxeHne MHOrO4wIeHOB HA MHOXKUTEIN 1

%) KonTpoasHnasi padora Ne 8 mo teme 1

«IIpeodpa3oBaHue HeabIX BbIPAKEHU D)




JluneitHoe ypaBHEHHE C IBYMsI IEPEMEHHBIMU

83
u ero rpaduk

84 JluneliHOe ypaBHEHUE C JBYMs IEPEMEHHBIMU
u ero rpaduk

85 JluneliHOe ypaBHEHUE C JBYMs IEPEMEHHBIMU
u ero rpaduk

26 Cucrema 1ByX JIMHEHHBIX YPAaBHEHUM C JBYMsI
HepEeMEHHbIMU

27 I'paduueckoe perieHne JIMHEHHbIX ypaBHEHUN
Y CUCTEM JIMHEMHBIX YPaBHEHUN

28 Pemienue cucrem ypaBHeHHi cnocoOom
[10JICTAHOBKH

29 Pemenue cucrem ypaBHeHul cnocooom
M0JICTAHOBKHU

90 Pemenue cucrem ypaBHeHu# cnocodom
M0JICTAHOBKHU

91 Pemenue cucrem ypaBHEeHUI

92 Pemenue cucrem ypaBHEHUI

93 Pemenne cucrem ypaBHEHHN

o4 [Tpumepsl pelnieHns TEKCTOBBIX 3a7a4 ¢
MIOMOIIbIO CUCTEM YpaBHEHUN

95 [Ipumeps! perieHns TEKCTOBBIX 3a7a4 ¢
MIOMOIIbIO CUCTEM YpaBHEHUN

96 [Ipumeps! penieHns TEKCTOBBIX 3aa4 ¢
IIOMOILBIO CUCTEM YPaBHEHUI

97 KonTposbHas padora Ne 9 mo reme

"CucreMbl JHHEHHBIX ypaBHeHuUil"




HOBTOpCHI/Ie OCHOBHBIX ITOHATHH B METOA0B

78 Kypca 7 kiacca, 000011eHIue 3HaHUIA !
99 [ToBTOpEHNE OCHOBHBIX MMOHIATUH H METOIOB |
Kypca 7 kiacca, 000011eHrue 3HaHUIA
100 [ToBTOpEHNE OCHOBHBIX MMOHIATUH H METOIOB |
Kypca 7 kiacca, 000011eHrue 3HaHUIA
101 I'onoBasi koHTpOJIBLHAs padoTa (Ne 10) 1 1
102 [ToBTOpEHNE OCHOBHBIX MMOHIATUH M METOOB I
Kypca 7 kiacca, 00001ieHre 3HaHH
OBIIEE KOJIMYECTBO YACOB I10 102 10

I[TPOT'PAMME




8 KVIACC

KoaunuecTBO 4acoB 3ﬂeRTp0HHL]e
Ne i/m | Tema ypoka Beero KounTtpoJabHbie IIpakTHyeckue Harta uudposbie
padoThI paboTeI u3ydyenusi | oOpazoBaTeibHbIE
pecypcbl
1 IToBTOpenue 1
2 Anrebpanyeckas Apoob 1
3 AnrebOpanyeckas Apoob 1
4 OcHoBHOE CBOMCTBO ayirebpandeckon Jpoou 1
5 OcCHOBHOE CBOWCTBO anredpanyecKor Apoou 1
6 Bxonnasi koHTpoJibHas padora (Ne 1) 1 1
7 CnoxkxeHne W BBIYMTAHHUE aNTreOpanyecKux 1
npobeit
] CnoxkxeHne W BBIYMTAHHUE aNTeOpanyecKux 1
npoodeit
9 CrnoxeHue M BBIUUTAHHE alNreOpanvecKux 1
npodeit
10 CrnoxeHue M BBIUUTAHHE alNreOpanvecKux 1
npobeit
1 CnoxkxeHne W BBIYMTAHHUE aNTeOpanyecKux 1
npoldei
12 YMHOXKEHHE U JIeTieHHe anreOpandecKux 1
npoldei
13 YMHOXKEHHE U JIeTieHHe anreOpandecKux 1
npodei
14 VYMHOXEHHE W JIeJIeHHE anre0panvecKux 1
npobeit
15 YMHOXKEHHE U JelieHHe anre0panyecKux 1
Ipobeit
16 PanmonaneHble BBIPAXKECHUS u ux 1

npeoOpa3oBaHue




PaHI/IOHaHBHBIe BBIPpAKCHUA u Hux

17 1
peoOpas3oBaHue

13 PannonanbHble BBIPAXKECHUS U ux 1
npeoOpa3oBaHue

19 KonTposbnass paGora Ne 2 mo Teme 1
«AJiredpanvecKue BbIpaKeHUsI»

20 PannonanbsHble BBIPAXKECHUS u ux 1
npeoOpa3oBaHue
[Tonsatue 00  MppaLUOHAIBHOM  YHCIIE.

21 JlecsiTuuHble PUOIMKEHUST UPPALUOHATIBHBIX 1
4yucell

22 JelicTBUTENbHBIE YKCIIA 1

23 KBagpaTHblli KOpEHb U3 YKCIIa 1

24 KBazpaTHbIil KOpEHb U3 YKCIa 1

25 KBagparHslli KOpEeHb U3 yucia 1

26 KBagpaTHblii KOpEHb U3 YUCIA 1

27 KBazpaTHblil KOpEHb U3 YKCIa 1

3 CBofIchBa apuMeTUYECKNX KBAJAPATHBIX 1
KOpHEH

29 CBoﬁchBa apu(MeTHUECKUX KBaIPATHBIX 1
KOpHeM

30 CBoﬁchBa apu(MEeTHUECKUX  KBAJPATHBIX 1
KOpHei
[Ipumenenne  CBOMCTB  apupMETHUYECKHX

31 KBaJIpaTHBIX KOpPHEH K MpeoOpa30oBaHUIO 1
YKCJIOBBIX BBIPAXKEHUN U BBIUYMCIICHUSAM
[Ipumenenne  CBOMCTB  apupMETHYECKHX

32 KBaJPaTHBIX KOpHEH K TpeoOpa3oBaHHUIO 1
YHCJIOBBIX BBIPAXKEHHUM U BBIYUCICHUSIM

33 [IpumeHeHne  CBOWCTB  apu(PMETHUYECKUX 1




KBAJIpaTHBIX KOpPHEH K MpeoOpa3oBaHUIO
YHUCJIOBBIX BBIPAKEHUM U BHIYMCICHUSIM

[Ipumenenne  CBOMCTB  apupMETHYECKHX

34 KBaJPaTHBIX KOpHEH K TIpeoOpa3oBaHHUIO 1
YHMCJIOBBIX BBIPAXKEHHUM U BBIYUCICHUSIM
[IpumeHneHne  CBOWCTB  apU(PMETHUYECKUX

35 KBaJpaTHBIX KOpHEH K mpeoOpa3oBaHUIO 1
YUCJIOBBIX BBIPAKEHUU U BHIYUCICHUSIM

36 KonTposbnas padora Ne 3 no reme «Hucaa 1
U BbIYHUCJICHUD)

37 KBangpaTHoe ypaBHeHHE 1

38 KBagparHoe ypaBHeHUE 1

39 dopmysia KOpHEN KBaJpaTHOI'O YpaBHEHUS 1

40 PopMysa KOPHEW KBaIpaTHOIO YPaBHEHHUS 1

41 Pemenne TekcTOBBIX 3aa4 aNredpanyecKum 1
croco6oM

40 Pemenne TekcTOBBIX 3a/a4 anredpanyecKkum 1
crocoooM

43 Teopema Buera 1

44 Teopema Buera 1

45 Pemenue YpPaBHEHUH, CBOISIIIINXCSI K 1
KBaJIpaTHBIM

46 Konrpoabnass padora Ne 4 mo Teme 1
«KBaapaTHble ypaBHEHUsD)

47 KBagpatHslii TpEXuieH 1

48 KBagparusiii TpéxuneH 1

49 Pa3noxxeHne KBagpaTHOro TpEX4YIeHa Ha 1
MHOHUTEJH

50 Pa3noxxeHne KBanpaTHOrO TpEX4WieHa Ha |
MHOHUTENH

51 [Tpocreiimue JIpoOHO-PAIMOHATIEHBIE 1




ypaBHEHHUS

57 [Ipocretimue JIpOOHO-PAIIOHATIEHBIE
YpaBHEHUS
[Ipocretimue JIpOOHO-PAIIMOHATIEHBIE
>3 YpaBHEHHUS
54 Pemienne TEKCTOBBIX 3a/au aireOpandecKum
crocoboM
55 Pemienne TEKCTOBBIX 3ajay anreOpandeckum
crocobomM
56 Pemienne TEKCTOBBIX 3aay anredpandeckum
crocoboM
Pemienne TEKCTOBBIX 3a/ay anreOpandeckum
>7 crocobomM
KonTposbnasi paGora Ne S5 mo Ttemam
58 «KBaapaTHbIi TPeX4JIeH. JpobGHble
palnuoHAJbHbIE YPABHECHHUS»
Pemenne YPAaBHEHUH, CBOJALLIAXCS
>9 K JINHEUHBIM
['padmyeckass uUHTepHpeTanuss ypaBHEHHS
60 C IByMs1 IEPEMEHHBIMU
61 r pa(pflquKa;{ HHTEpIpeTalus CUCTEM
JUHEHHBIX YPABHEHUH C IBYMS MTEPEMEHHBIMU
62 HpI/IMepLIv pElIeHUsT CHCTEM HEIMHEWHBIX
YpaBHEHUH C ABYMs NIEPEMEHHBIMU
63 HpI/IMepLIv pElIeHUsT CHCTEM HEIMHEWHBIX
YpaBHEHUH C ABYMs NIEPEMEHHBIMU
64 Pemenne TeKCTOBBIX 3a4ay anredpandeckum
croco0oM
65 Pemennie TeKCTOBBIX 3a/ay anreOpandyeckum
croco0oM
66 UucnoBble HEPABEHCTBA U UX CBOMCTBA




67

YucnoBbie HEPABCHCTBA U UX CBOMCTBaA

1

68 UucnoBble HEPAaBEHCTBA U MX CBOMCTBA 1

69 UucnoBble HEPABEHCTBA U UX CBOMCTBA 1

70 HepaBeHCTBO ¢ 01HOM ITEPEMEHHOMN 1

71 HepaBeHcTBO ¢ 071HOM ITEpEMEHHOM

7 PaBHOCWIIBHOCTB HEPaBCHCTB. JInnelinbie
HEPABEHCTBA C OJTHOM MMepeMEHHOMN

73 JInHeliHbIE HEPABEHCTBA C OJTHOM IEPEMEHHOU 1

74 JInHeliHbIE HEPABEHCTBA C OJTHOM IEPEMEHHOU 1

75 Cucremsl J;II/IHCI‘/'IHLIX HEpPaBEHCTB C OJHOUI 1
epeMEHHOMN

76 Cucremsl J;II/IHCI‘/'IHLIX HEpPaBEHCTB C OJHOUI 1
epeMEHHOMN

7 KonTposbnass paGora Ne 6 mno Teme 1
«HepaBencraa»

78 Cucremsl JvaeﬁHLIx HEPAaBEHCTB C OJHOM
epEMEHHOMN
[Tonsarue gynkiuu. O6macTh onpeneieHus u

79 MHOXecTBO 3HaueHui ¢QyHkuu. CrocoObl 1
3aaHusl QyHKIUMA
[Tonsitne pynkmuu. O6macTh onpeneneHus: 1

80 MHOXecTBO 3HaueHui ¢QyHkun. CrnocoObl 1
3aiaHus PyHKITUH

21 I'padux dyHkimu. UreHue cCBOMCTB (QyHKIIUU 1
1o ee rpauKy

22 [Ipumepsl rpadgukoB QYHKIHA, OTpaKAIOIIUX 1
peabHBIC MPOIECCHI

23 OyHKIHS, OMMCHIBAIOLIAS PSIMYIO 1
MPOMOPLIMOHAIEHYIO 3aBUCUMOCTD, €€ TpaduK

’4 OyHKIHS, OMKCHIBAIOIIAS o0parHyI0 1

MPOMOPIIMOHAIBHYIO 3aBUCHUMOCTb, €€ TpaduK




OyHKIMS, OMKCHIBAIOIIAS o0paTHyto

85 IPOMOPLIMOHAIIEHYIO 3aBUCUMOCTD, €€ TpaduK !

26 OyHKIHS, OIHCHIBAIOIIIAS o0OparHyto 1
MIPOMOPITMOHAIBHYIO 3aBUCUMOCTb, €€ TpaduK

87 QOynkuun y =x4, y =x3, y = VX, y = x| 1

88 OyHKIMA Y =x%4,y = X3, y = VX, y = X 1

29 Fpaq)nqec§oe pellieHrne ypaBHEHUN U CHUCTEM 1
ypaBHEHUN

90 Kontrpoabnas padora Ne 7 mo Teme 1
«DYHKUHHN»

91 CreneHs ¢ LeNbIM ITI0Ka3aTeIeM U €€ CBOUCTBA 1

92 CreneHs ¢ LeNbIM ITI0Ka3aTeIeM U €€ CBOUCTBA 1

93 CTeneHsp C 1eNIbIM MoKa3aTeIeM 1 €€ CBOMCTBA 1

94 CreneHs ¢ 1eIbIM 0Ka3aTelleM U €€ CBOMCTBA 1

95 CremneHsb ¢ 1eIbIM M0Ka3aTelIeM U €€ CBOMCTBA 1

96 CranpmapTHas 3anuch 4ucia 1

97 CranpapTHas 3anuch yucia 1

98 KonTposbnass paGora Ne 8 mo Teme 1
«CTeneHb ¢ HeJbIM MOKa3aTeJIeM»

99 [loBTOpEeHNE OCHOBHBIX MOHATUA W METO/OB 1
KypcoB 7 u 8 KjaccoB, 00001eHrne 3HAHUI

100 [ToBTOpEeHHE OCHOBHBIX MOHSTHH M METOIOB 1
KypcoB 7 u 8 KjaccoB, 000011eHne 3HAHUI

101 I'opoBasi kOHTpPOJILHAs padoTa (Ne 9) 1

102 [ToBTOpEeHNE OCHOBHBIX MOHSTHI M METOIOB 1
KypcoB 7 u 8 KjaccoB, 00001eHrne 3HAHUI

OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102




9 KIIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bce
ro

KoHntpous
HbIE
padoThI

IIpakTHyec
KHe padoThl

JlaTa
HU3yYeH
U

DJIEeKTPOHHbBIE
nugposeie
oOpa3oBareJib
HbIE PeCypChl

ParmmmonansabIe
YlcIIa,
HUPpAIMOHAIIbHBI
€ yucia,
KOHEYHBIE U
OeCKOHEUHbIE
IECITUUHBIE
npobu

MHOX€eCTBO
JIEHCTBUTEIIHLHBIX
YHCelT,
JIeHCTBUTEIIHLHBIC
YHcia KaK
OCCKOHEYHbBIE
JIECATUYHBIE
apobu

MHOXeCTBO

e CTBUTEIIHLHBIX
YuCen;
JEHCTBUTEIBLHBIE
yycaa Kak
OCCKOHECUHbBIE
JECATHYHBIE
apobu

Bzaumnuo
OJIHO3HAYHOE
COOTBETCTBHUE
MEKY
MHO>KECTBOM
IeHCTBUTEIIHLHBIX
qHCeIl B
MHO>KECTBOM
TOYEK
KOOpPJAMHATHOMN
IpsAMOI

CpaBHeHne
JNIEUCTBUTEILHBIX




YHCell,
aprupMeTHIECKHE
JIEUCTBUS C
JNIEUCTBUTEILHBIM
M YHCIaMH

CpaBHeHue
JIEUCTBUTEIHLHBIX
Yucell,
apupMeTHIECKHE
JIEUCTBUS C
JIEHCTBUTEIILHBIM
M YHCIaMH

Bxoanas
KOHTPOJIbHASI
padora (Ne 1)

Pazmepsr
00BEKTOB
OKpY>Karolero
MHUpa,
JJIATEILHOCTh
MPOIECCOB B
OKpY>Karolem
MHUpe.

[TpubnmxEénnoe
3HAa4YCHHE
BEJIMYUHBI,
TOYHOCTh
NpUOINKEHUS

10

Oxpyrienue
qHcel

11

[Ipuxuaka u
OlICHKA

pe3yJIbTaTOB
BEIUHCIIEHUH

12

[Ipuxuaka u
OlICHKA

pe3yJIbTaToOB
BEIUHCIIEHUH

13

KBagparuunas
byHkuus, eé
rpaduk u
CBOMCTBa

14

KBanpatuunas




byHkuus, eé
rpaduk u
CBOMCTBA

15

KBagparnunas
byHkms, eé
rpaduk u
CBOMICTBA

16

[Tapaboua,
KOOPIUHATHI
BEPIIMHBI
mapaboJIbl, OCh
CUMMETPUU
napadoJIbI

17

[Tapaboura,
KOOPIUHATHI
BEPIIUHBI
mapadoJIbl, OCh
CUMMETpPUHU
napadoJIbI

18

[Tapabomna,
KOOPIUHATHI
BEPLINHBI
napaboJIbl, OCh
CHMMETpPUHU
napaboJIbI

19

[Tapa6omna,
KOOP/IMHATHI
BEPLINHBI
napaboJibl, OCh
CHMMETpPUHU
napaboJIbI

20

[Tapabomna,
KOOPIWHATHI
BEPIITUHBI
napaboJibl, OCh
CUMMETpPUHN
napaboIIbl

21

[Tapabomna,
KOOPIWHATHI
BEPIIIUHBI
mapaboJIbl, OCh
CUMMETPUU
napaboIIbI




22

I'pacduxu
byHKIMA: y =
kx,y =kx + b,
y=k/x, y=x?,
y=VX, y=[X| 1 ux
CBOMCTBA

23

I'paduknu
byHKIMA: y =
kx,y =kx + b,
y=k/x, y=x?,
y=VX, y=|X| 1 ux
CBOMCTBA

24

I'paduku
byHKIMi: y =
kx,y=kx +Db,
y=k/x, y=x3,
y=VX, y=[X| 1 ux
CBOMCTBa

25

I'paduku
byHKIMA: y =
kx,y=kx +Db,
y=k/x, y=x3,
y=VX, y=[X| 1 ux
CBOMCTBa

26

I'paduxu
byHKIM: y =
kx,y=kx + b,
y=k/x, y=x3,
y=VX, Y=|X| 1 ux
CBOMCTBa

27

I'paduxu
byHKIMi: y =
kx,y=kx +b,
y=k/x, y=x3,
y=VX, y=[X| 1 ux
CBOMCTBA

28

KonTtpoabnas
padora Ne 2 o
Teme
«DYyHKIUH»

29

Jluneiinoe
ypaBHEHHUE.
Pemenue




YpaBHEHUH,
CBOIAINUXCA K
JIMHEWHBIM

30

KBagparnoe
YpaBHEHHUE.
Pewenune
YpaBHEHUH,
CBOIAIIUXCA K
KBaJIpaTHBIM

31

bukBanpaTtHbie
YPaBHEHHUS

32

[Ipumepsr
perieHus
YpaBHEHUI
TpeThel u
4eTBEPTOU
cTeneHen
pa3iioKEHUEM Ha
MHOXUTEIN

33

Pemenue
JIpOoOHO-
palroOHaIbHBIX
ypaBHEHUH

34

Pemenne
IpoOHO-
paloOHaIbHBIX
ypaBHEHUN

35

Pemenue
TEKCTOBBIX 33124
anredpanvdecKkum
METOJIOM

36

Pemenue
TEKCTOBBIX 3aJ1a4
anredpanvdecKkum
METOJIOM

37

KoHnTpoubHasn
padora Ne 3 o
TEMe
«YpaBHeHHUH C
OHOM
1nepeMeHHOoN»

38

KBanpatHbie




HEpaBEHCTBA U
UX pelleHue

39

KBagparusie
HEPaBEHCTBA U
UX PELICHUE

40

KBanpatubie
HEpaBEHCTBA U
UX pEeIICHUE

41

KBanpatubie
HEPaBEHCTBA U
UX pEeIICHUE

42

KBanpatnbie
HEpPaBEHCTBA U
UX PEIICHUE

43

KBagparusie
HEPABEHCTBA U
UX pElIeHNe

44

KoHnTpoJubHasn
padora Ne 4 no
TEMeE
«HepaBeHncrBa ¢
OHOM
1nepeMeHHOoN»

45

YpaBHeHue ¢
IBYMSI
NIEPEMEHHBIMH U
ero rpauk

46

YpaBHeHue ¢
JBYMSI
MIEpEMEHHBIMH U
ero rpauk

47

Pemenne cucrem
JBYX JINHEWHBIX
YPaBHEHHUH €
JOBYMsI
[IEPEMEHHBIMU

48

Pemenne cucrem
JBYX JINHEWHBIX
YPaBHEHHUH €
IBYMsI
[IEPEMEHHBIMU

49

Pemrenue cucrem




JBYX JIMHEWHBIX
YpaBHEHUH ¢
JIBYMsI
MepEMEHHBIMU

50

Pemenue cucrem
JIBYX YpaBHEHHIA,
OJIHO U3 KOTOPBIX
JIMHEHHoe, a

apyroe —
BTOpPOM CTENEHU

51

Pemenne cucrem
JBYX YpaBHEHUH,
OJTHO U3 KOTOPBIX
JIMHEHHoe, a

Apyroe —
BTOpPOM CTEIEHU

52

Pemenue cucrem
JBYX YpaBHEHUH,
OJIHO U3 KOTOPBIX
JIMHEHHOE, a

Apyroe —
BTOpPOM CTENEHU

53

Pemenue cucrem
JBYX YPaBHEHUH,
OJIHO M3 KOTOPBIX
JIMHEHHOE, a
Ipyroe —
BTOpPOM CTEIIEHU

54

I'padmueckas
MHTEpIIpeTaLUs
CHUCTEMBbI
YpaBHEHHUH C
JOBYMsI
IIEpEMEHHBIMU

55

Pemenue
TEKCTOBBIX 33124
anredpanvdecKkum
crocob6om

56

Pemenne
TEKCTOBBIX 3a/1a4
anredpandecKuM
CII0CO00M




57

KonTtpoabnas
padora Ne 5 o
TeMe
«YpaBHeHHUs ¢
ABYMSI
nepeMeHHbIMHU
U HX CHCTeMbD)

58

YuciaoBble
HEpPaBEHCTBA U
HUX CBOMCTBa

59

Pemenne
JIMHEHHBIX
HEPaBEHCTB C
OTHOM
MEPEMEHHOM U
UX PEIICHUE

60

Pemenue
JIMHEHHBIX
HEPABEHCTB C
OJTHOM
MIEPEMEHHOM U
HX pEeuIeHne

61

Pemenue
JIMHEMHBIX
HEPABEHCTB C
OJTHOM
MEPEMEHHON U
HX pEeuICHue

62

Pemenne cucrem
JIMHEMHBIX
HEPABEHCTB C
OJTHOM
MIEPEMEHHOM

63

Pemenne cucrem
JIMHEMHBIX
HEPABEHCTB C
OJHOM
MIEPEMEHHOMN

64

Pemenne cucrem
JIMHEMHBIX
HEPABEHCTB C
OJHOM
MEPEMEHHOM




65

Pemenue cucrem
JIMHEHHBIX
HEPABEHCTB C
OJTHOU
MepEeMEHHOM

66

I'paduaeckas
WHTEpIpETAINs
HEPaBEHCTB U
CHCTEM
HEPaBEHCTB C
JIBYMsI
MIePEeMECHHBIMU

67

I'paduueckas
WHTEpIpETAIUS
HEPaBCHCTB U
CUCTEM
HEPaBEHCTB C
JIBYMSI
MIEPEMEHHBIMH

68

ITonsatue
YHCIOBOM
IMOCJIEIOBAaTEIbLH
OCTH

69

3ananue
MOCJIE0BATEIbH
OCTH
PEKYpPpPEHTHOU
bopmyIoit u
¢dbopmyIoi n-ro
qjieHa

70

Apudmernuecka
s IPOTPECCHsl.
®opmyna n-ro
qJIeHa
apupMeTHIeCKOn
IPOrpeccun

71

Apudmerndecka
s Iporpeccusl.
®opmyna n-ro
qrieHa
apupMeTHIecKon
porpeccun

72

N300pakenue




YJICHOB
aprupMeTHIECKON
MIPOTPECCUH
TOYKaMU Ha
KOOPJMHATHOMN
TTIOCKOCTH

73

DopmyJibl
CYMMBI MIEPBBIX N
YJIEHOB
aprupMeTHIECKON
porpeccuu

74

DopmyJibl
CYMMBI NIEPBBIX N
YJICHOB
apudmeTnIecKoit
IIPOrpeCCUn

75

KonTpoabHas
padora Ne 6 mo
TeMe
«Apupmernyec
Kas
nporpeccus»

76

I'eomerpuueckas
Mporpeccust

77

®opmyna n-ro
YJIeHa
reoOMEeTPUYECKON
IIPOrpeccun

78

®opMyna CyMMBbI
IIEPBBIX N YJICHOB
F€OMETPUYECKON
IIPOrpeCCUu

79

N3o06paxenue
YJIEHOB
reOMETPUUECKON
IIPOrpeCCUu
TOYKaMH Ha
KOOPJAMHATHOU
IJIOCKOCTH

80

JInHelHbI 1
SKCIOHEHIIUAIbH
BIN poCT




81

CIoXHbIE
MIPOLICHTHI

82

KonTpoabHas
padora Ne 7 mo
TeMe
«I'eomeTpuueck
asi mporpeccus»

83

[ToBTOpEHME,
000011ICHIE 1
CHCTEMAaTHU3alHs
3HaHWH. 3aMnuch,
CpaBHEHHE,
TIEUCTBUS C
JEeHUCTBUTEIIHHBIM
M YHCJIaMH,
YHCIIOBas
npsiMast

84

IToBTOpEHME,
0000111eHUE U
CHCTEMAaTHU3alHs
3HAHUM.
[IpoueHTsl,
OTHOILICHUS,
MPONOPLUHU

85

[ToBTOpEHME,
00o0011eHe U
CUCTEMaTU3alUs
3HaHUM.
Oxpyrienue,
npUOIKEHHE,
OLICHKa

86

[ToBTOpEHME,
00001IeHHE U
CHCTEMAaTHU3alHs
3HAHUH.
Pemenue
TEKCTOBBIX 3a7a4
apupMeTHIECKH
M CIIOCOOOM

87

[ToBTOpEHME,
00001IeHHE U
CHCTEeMaTH3aIus
3HAHWH.




Pemenue
TEKCTOBBIX 33124
aprupMETHYECKH
M CIIOCOOOM

88

[ToBTOpEHME,
0000111eHNE U
CHCTEMAaTH3alHs
3HAHWH.
Pemenne
TEKCTOBBIX 3a7a4
apudmernuecku
M CII0OCOOOM

89

IToBTOpEHME,
0000111eHUE U
CUCTEMAaTH3AIIHS
3HAHUM.
[IpeobOpaszoBanue
anredpandecKux
BBIPYKECHU,
JOMYCTHMBbIE
3HAYCHUS

90

[ToBTOpEHME,
00o0011eHne U
CUCTEeMAaTH3aIIHs
3HAHUU.
IIpeoOpas3oBanue
anredpanvdecKux
BBIPAKECHMI,
JOTTyCTUMBIE
3HAYCHUS

91

[ToBTOpEHuUE,
o0o01ieHue u
CUCTEeMaTU3alus
3HaHUM.
[Ipeo6pa3zoBanue
anredpandecKux
BBIPAKCHMUI,
JONyCTUMBbIE
3HA4YEeHUs

92

[ToBTOpEHME,
00001IeHHE U
CHCTEMAaTHU3alHs
3HAHUH.




OyHKIUHU:
[IOCTPOCHHUE,
CBOMCTBA
M3YYEHHBIX
byHKIMI

93

[ToBTOpEHME,
0000111eHNE U
CHCTEMAaTH3alHs
3HAHWH.
OyHKIUU:
MMOCTPOCHUE,
CBOICTBA
M3YUYEHHBIX
byHKIUI

94

[ToBTOpEHME,
o0o01IeHue u
CUCTEMAaTU3aLIUs
3HaHUMU.
I'paduueckoe
pelieHue
YPaBHEHUN U UX
CUCTEM

95

[ToBTOpEHME,
o0o01ieHue u
CHUCTEMAaTU3aLNs
3HAHUU.
I'padpuueckoe
pelieHue
YpPaBHEHUHU U UX
CUCTEM

96

O0600111eH1E U
CUCTEMATHU3ALUS
3HAHUH

97

O0600111eHE U
cHUCTEMaTH3aIIHs
3HAHUH

98

Hrorosas
KOHTPOJIbHAA
pabora (Ne 8)

99

O0600mIeHne 1
cUCcTEMaTH3alNs
3HaHUH




O06o0meHue u
100 cUCTEMaTH3al1s 1
3HaHUHI
O06o0meHue u
101 | cucremarusanus 1
3HaHUUI
O06o0meHue u
102 | cucremarusanus 1
3HAHUHI
OBIIEE
KOJIMYECTBO
YACOB IIO 102 8 0
ITPOI'PAMME

HPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJBbHOM NPOI'PAMMBbI

7 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
poBepsaeMoro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUs
pe3yJbTarTa
1 Yucna 1 BBIYUCIICHUS
1 BoinonHsATe, coueras  yCTHbIE W NHCbMEHHbIE  IMPHUEMBI,
' apupMeTHyecKue JeMCcTBUS C pallMOHAIBHBIMHU YUCIIAMU
HaxomuTe  3HayeHWs  YMCIOBBIX  BBIPAXKEHHM, MPUMEHSATH
») pa3HOOOpa3Hble CHOCOObl M TMPHUEMBI BBIYMCICHHUS 3HAuYCHHM
. JPOOHBIX BBIPAXEHUH, COIepKAIMX OOBIKHOBEHHBIE U JIECATUUHbBIE
npobu
Ilepexoguts OT onxHOW (QOPMBI 3alUCH 4YUCEN K JPyrou
13 (nmpeoOpa3oBbIBaTh  JAECATUYHYIO JpoOb B  OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECSATUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECSITUUHYIO 1po0b)
1.4 CpaBHUBaTh U YIIOPSAI0YNBATh PALIMOHAJIBHBIE YUCIIA
1.5 OxpyriaTh uncna
L6 BbINOMHATE NPUKUAKY U OLEHKY pe3yjibTaTa BBIYMCICHHUH, OLEHKY
' 3HAQYEHWM YHCIOBBIX BBIPAXKCHUN. BBINOIHATL JOEUCTBUSA €O




CTCIICHAMM C HATYpPaJIbHBIMHU ITOKAa3aTCIIsIMU

1.7

HpI/IMCHHTB IIpU3HAKN ACITIUMOCTH, Pa3JIOKCHHUE HAa MHOXUTCIN

HAaTypaJIbHBIX YHCEI

1.8

Pemlate nmpakTHMKO-OpPUEHTUPOBAHHBIE 3aJadyM, CBS3aHHBIE C
OTHOLIEHUEM  BEJIMYMH,  IPONOPLHUOHAIBHOCTBIO  BEJIWYHH,
MPOLICHTaMH, WHTEPIPETHPOBATh PE3YyJIbTAaThl PELICHUS 3a4ad C
y4ETOM OrpaHUYCHUH, CBSI3aHHBIX co CBOMCTBaMH

paccMaTpruBaCMbIX 00BEKTOB

Anrebpanueckue BbIpaKEeHUs

2.1

Hcnonp3oBarh anredOpanvyeckyto TEPMHUHOJIOTMIO U CHUMBOJIUKY,

IIPpUMCHATDH et B Ipouecce OCBOCHUA yqeGHoro Martcpuaia

2.2

Haxomuts 3HaueHHss OyKBEHHBIX BBIPXEHUM MpU 3aJaHHBIX

3HAUYCHHAX IICPCMCHHBIX

2.3

BremonaHaTh npeo6pazoBaHI/m IEJIOI0 BBIPAXKCHUSA B MHOTI'OYJICH

IIPpUBCACHUCM HO,HO6HBIX CllaraCMbIX, paCKpbITUEM CKOOOK

24

BbBINOAHATE YMHOXEHUE OJHOYIEHA HA MHOIOYICH U MHOTIOWICHA
Ha MHOTOWIEH, IPUMEHATH (OPMYJIBI KBaJIpaTa CyMMBI U KBajpara

pa3HOCTH

2.5

OCylIecTBIATh PA3JIOKEHUE MHOTOWIEHOB HAa MHOXUTEIHU C
MOMOIIIbI0  BBIHECEHUS 32  CKOOKM  OOINEro  MHOXHTEJS,
TPYNIUPOBKU CJIaraeéMbIX, MPUMEHEHHUs (POPMYJT COKpAIIEHHOTO

YMHOKCHHUA

2.6

HpI/IMeHHTB Hp606p330BaHI/I5{ MHOT'O4YJICHOB HJIA peaicHus
Pa3siIMUHbBIX 3aJa4 M3 MATCMAaTHUKH, CMCXKHBIX IIPCIMETOB, U3

peanbHON MPaKTUKU

2.7

Hcnons30BaTk CBOWCTBA CTENIEHEW ¢ HATypAJIbHBIMU NTOKA3aTEIIsIMU

U1 IpeoOpa30BaHus BBIPAXKEHUN

VYpaBHEHHUs 1 HEPABEHCTBA

3.1

Pemate nMHENHBIE ypaBHEHHsI C OJHOW INEPEMEHHOW, IPUMEHSS
IpaBUjla IEepexoJa OT MCXOAHOIO YPAaBHEHUS K PaBHOCUIBHOMY

eMYy. HpOBCpHTL, SABJIACTCA JIX YUCJIO KOPHEM YPAaBHCHUA

3.2

[IpumensaTs rpaduueckue MeTOJIbl MpPH PEHIeHUH JIMHEHHBIX

YPaBHEHUU U UX CUCTEM

3.3

[Monbupath mTpUMEpbl TMAp YHCEN, SBISAIOLMXCS peIIeHUEM




JUHEIHOTr0 ypaBHEHUS C IBYMS IEPEMEHHBIMU

Ctpoutp B KOOPIMHATHOW TUIOCKOCTH TpaduK JHMHEHHOTO

34 YpaBHEHHS C JBYMS II€PEMEHHBIMH; TIOJIB3YSICh TpaduKOM,
MIPUBOJUTH IPUMEPHI PELLICHUS YPaBHEHUS
35 Pemate cuctemel ABYyX JIMHEWHBIX YPAaBHEHUHM C  JABYMs
' MIEPEeMEHHBIMH, B TOM UYHUCIIe rpaduuecku
CocraBnaTh W pemiarb JHMHEHHOE YpaBHEHHWE WM CHCTEMY
3.6 JIMHEMHBIX YPaBHEHHUI IO YCIOBUIO 33Ja4d, WUHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3a/1a4yl MOJYyUYEHHBIH Pe3yJIbTaT
4 Koopaunats! u rpaduku. OyHKIMn
N306paxaTh Ha KOOPIWHATHOW MPSAMOIM TOUYKH, COOTBETCTBYIOLIUE
4.1 3aJlaHHBIM KOOpJAUHATaM, JIy4H, OTPE3KH, UHTEpBaJIbl, 3allUChIBATh
YHCIIOBBIE TPOMEKYTKH Ha alNreOpandeckoM si3bIKe
4o OTtmedaTh B KOOPAMHATHOM IUIOCKOCTH TOYKM IO 3aJaHHBIM
' KOOpJAMHATaM
43 Ctpouts rpadguku nuHeHHbIX GyHKIUNA. CTpoUTh rpaduK QyHKIHH
' y =[xl
OnwuceIBaTh C MOMOIIBIO (PYHKIMN U3BECTHBIE 3aBUCUMOCTU MEXAY
4.4 BEJIMYMHAMU: CKOPOCTh, BpPEMs, PACCTOSIHUE, LEHY, KOJHUYECTBO,
CTOMMOCTb, IPOU3BOIUTENLHOCTD, BpeMsl, 00BEM pabOoThI
4.5 HaxonuTh 3HaueHune GyHKIMU M0 3HAYEHUIO €€ apryMeHTa
[lonumars rpaduueckuit crnoco0 MpeACTaBICHUS M aHalIM3a
4.6 uHbOpMalUY, W3BJIEKaTh UM WHTEPHPETHPOBAaTh HMH(OpMAIUIO U3
rpaMKOB peasIbHbIX MPOLIECCOB U 3aBUCUMOCTEN
8 KUIACC
Kon .
IIpoBepsiemble npeIMeTHbIE pPe3yJIbTAThI 0CBOCHHSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHONM NPOTrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTarTa

1

Yucaa v BEIYMCICHUS

1.1

Hcnonp3oBarh Ha4dYaJIbHBIC IpCACTaBICHUA 0 MHOXKCCTBEC
}IGfICTBI/ITQ]'IBHBIX YHUCCJI JUISA CpaBHCHUNA, OKPYTJICHUA n

BI:I‘-IPICHGHPIﬁ, I/1306pa)KaTB ,IIGI\/'ICTBI/ITGJII:HLIC qyucijia TOYKaMH Ha




KOOPJMHATHOM MPsIMOM

1.2

[IpumeHsaTh mnOHATHE apU(METUYECKOro KBAJpaTHOTO KOPHS,
HaXOJUTh KBaJpPaTHBIC KOPHHU, HCIOJIB3YS NpPHU HEOOXOAMMOCTH
KaJIbKYJISTOD, BBITOJIHSTD npeodpazoBaHus BBIpAXCHHIH,

coJlepaKallMX KBaJApaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEU

1.3

Hcrnonp30BaTh 3amucud OONBIIMX M MAajbIX YHCET C IIOMOIIIBIO

JECATUYHBIX Apo0eii u creneHei yncna 10

Anrebpanyeckue BbIpaXKEHUS

2.1

[IpuMeHATh NOHATHE CTENEHW C LEIbIM MOKAa3aTeJeM, BBIIOJHATH
MpeoOpa3oBaHUs BBIPAKCHHUM, COACPKAIMUX CTCIICHH C IEJIBIM

II0Ka3aTClIEM

2.2

BbINONMHATE  TOXKIECTBEHHBbIE IPEOOPa3OBaHUS  PALMOHAIBHBIX
BBIDKEHUI HA OCHOBE IPABUJ JEHUCTBUN HaJ MHOTOWICHAMHU U

anredpandeckuMu 1po0sMu

23

PacknanwiBaTh KBa,I[paTHHﬁ TpéX‘-IJ'IeH Ha MHOXXHUTCIIN

24

[IpumeHsTh TPe0Opa3OBaHus BHIPAKEHUHN ISl PEHICHHS PA3IMYHBIX
3a/lad U3 MaTeMaTHUKH, CMEXKHBIX MPEIMETOB, W3 peaabHOM

IIPpaKTUKH

YpaBHEHHUsI 1 HEpABEHCTBA

3.1

Pemate nuHelHBIE, KBaJpaTHbIE YPaBHEHHS M PalMOHAJIbHBIE
YPaBHEHUS, CBOJALIMECSA K HUM, CUCTEMBI IBYX YPABHEHUU C IBYMs

NEPEMEHHBIMU

3.2

[IpoBoauTh MpPOCTEHIINE WCCIECIOBAHUS YPAaBHEHHM M CHUCTEM
YpaBHEHMH, B TOM 4YHCIE C MPUMEHEHHEM TIpapuuecKux
NpeCcTaBIeHU (YCTaHABIUBATh, UMEET JIM YpaBHEHHE UM CUCTEMa

YPaBHEHUI pelleHus1, €ClIi UMEET, TO CKOJIbKO, U IIpoyYee)

3.3

[lepexoauth OT crnoBecHOW (QOPMYJIHMPOBKM 3amaud K eé
areOpandeckoi MOJIENH C MOMOIIBIO COCTABJICHUS! YPAaBHEHUS WIN
CUCTEMBl YpaBHEHUH, WHTEPIPETUPOBATH B COOTBETCTBUU C

KOHTEKCTOM 33aJ1a4y MMOJTYyYEHHBIN pe3yabTaT

34

[IpuMeHATh CBOWCTBAa YHCIOBBIX HEPABEHCTB [JIsi CpPaBHEHWS,
OILICHKH, peIIaTh JIMHEHHbIE HEPABEHCTBA C OJJHON NEPEMEHHOMN U UX
CHUCTEMBI, JaBaTh TrpadUUeCKyl0 HWJUIFOCTPAIMI0 MHOXKECTBA

PELLIEHNI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB




OyHKIUU

IlonmMaTe M HCHOIB30BaTh (bYHKI_II/IOHaJ'IBHI)IC INOHATHUA M A3BIK

(TepMUHBI, CUMBOJIMYECKHE OOO3HAYCHHSI), OMPEACIATh 3HAUCHUE

4'1 (GYHKIMHU 10 3HAYEHUIO apryMeHTa, OIPEelATh CBOWCTBA (GYHKIIUU
o e€ rpaduky
Crpouts rpaduku 3J€MEHTapHbIX QYHKUUHN BUIa: y = k/x
4.2 , Y =X,y = X3, y = [X|, OnHCHIBaTh CBOICTBA YHCIOBOH (PYyHKINU IO €€
rpaduky
9 KVIACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTeJILHON MPOrPaMMbI OCHOBHOT'0O 00111€er0 00pa30BaHus
pe3yJabTarTa
1 Yucna u BBIYMCICHUS
. CpaBHMBATh M YHOPSIOYMBATh pallMOHAJIbHbIE M HPpPALOHAIbHBIE
. qucia
BemonHATe  apudmerndyeckue EHCTBHSA C  PalMOHAIBHBIMH
1.2 YHUCIaMH, COYeTas YCTHbIE W THCHMEHHBIE TPUEMBI, BBITIOIHSITH
BBIUUCIICHUS C UPPALlMOHAILHBIMU YHCIIaMHU
13 HaxonuTh 3Ha4yeHus: cTemeHel ¢ LeNbIMU MOKa3aTeNsiMi U KOpHEll,
. BBIUUCIIATh 3HAUEHUS YUCIIOBBIX BBIPAXKEHUI
14 OkpyrasiTh  JAEUCTBUTEIbHBIC  YWCHA, BBINOJHATh  HPUKUIKY
' pe3yibTaTa BEIYUCICHHA, OIEHKY YMCIIOBBIX BBIPAKEHHIHA
2 YpaBHEHHUsI 1 HEpABEHCTBA
)1 Pemrate nuHEWHBIE W KBaJpaTHBIE ypaBHEHHS, YpaBHEHUS,
. CBOJISIIIMECS K HUM, TpOCTeine TpoOHO-pallioHaIbHbIE YPABHEHUS
Pemate  cucteMbl ABYX JIMHEHHBIX YpaBHEHHH C  JIByMs
22 NEPEMEHHBIMH W CHCTEMBl JIBYX YpaBHEHMH, B KOTOPBIX OJIHO
ypaBHEHHE HE SIBIISICTCS TMHEHHBIM
Pemate TekcTOBBIC 3a/aun aNreOpanvdecKuM CIIOCOOOM C TTOMOIIBIO
23 COCTABIICHUS] YPaBHEHHS WJIM CHCTEMBI IBYX YpaBHEHHH C IBYMs
NIEPEMEHHBIMU
24 [IpoBOAMUTH MpPOCTEHUIIME UCCICNOBAHMUS YPAaBHEHUW U CHUCTEM




ypaBHEHUH, B TOM 4HCJI€ C TMpPUMEHEHHEM TrpapuuecKux
Mpe/ICTaBiIeHU (HampuMmep, yCTaHaBIMBaTh, UMEET JH ypaBHEHUE

WM CUCTEMA YPaBHEHU pEIICHNUs, €CIIM UMEET, TO CKOJIBKO)

2.5

Pemate  sMHEHHBIE HEpPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA,
n300pakaTh  pEIICHWE HEPaBeHCTB HA  YHUCIOBOM  MPSIMOW,

3aIMChIBaTh PCUICHUE C IIOMOIIBIO CUMBOJIOB

2.6

Pemrate cucTeMBl JIMHEHHBIX HEPAaBCHCTB, CHUCTECMbl HCPaABCHCTB,
BKIIIOHAIOUE KBaJApaTHOEC HCPABCHCTBO, I/I306pa)KaTI) PEIICHUE
CHUCTCMbI HCPABCHCTB Ha YHCIO0BOM HpSIMOﬁ, 3aIlIUMCbIBATh PCIICHUC C

IIOMOIIBIO CHMMBOJIOB

2.7

Hcnonp3oBarh HCPABCHCTBA IIpU PCIICHUHN PA3JIMYHBIX 3a/1a4

OyHKIMU

3.1

PacriosnaBate  (yHKUMH ~ W3Y4YeHHBIX  BWAOB.  [loka3bIBaTh
CXCMATHYECKH PACIOJIOKEHHE Ha KOOPJAMHATHON  IJIOCKOCTH
rpadukoB QyHkumii Buma: y=kx, y=kx+b, y=k/x, y=ax’tbx+c, B
3aBUCHMOCTH OT 3HaueHHH KO3()(DUIMEHTOB, ONKCHIBATH CBOMCTBA

byHKIUI

3.2

Iloka3piBaTh CXEMAaTUYECKH pACHOJOXKEHHE Ha KOOPAWHATHOM
IUIOCKOCTU rpadukoB QyHKIMHA Buaa y = VX, y = |X| U ONHUCHIBAThH

CBOMCTBa PyHKIMI

33

Crpouts M un300paXkaThb CXeMaTU4YeCKHU TpapuKh KBaJpaTHUUHBIX
(GyHKIMHA, ONUCHIBATH CBOMCTBAa KBaJApaTMUYHBIX (YHKIHMH MO HX

rpadukam

34

Pacnio3HaBaTh KBaJpaTU4HYIO (YHKLHIO 1O (Gopmylie, NPUBOIUTH
MpUMEphl KBaJPaTHUUHBIX (YHKIUI W3 peaibHOM KU3HU, (QU3UKH,

Tr€OMETPUH

Apudmerndeckas v reoMeTpUYECcKasi Iporpeccuu

4.1

Pacno3naBarth apI/I(I)MCTI/I‘-IeCKYIO U TCOMCTPUUCCKYIO HPOrpeCCUuun

IIpH pa3HbIX crocodax 3agaHus

4.2

BBINONMHATE BBIYMCICHHUS C HCIOJIB30BaHMEM (GOPMYN 7-TO YiieHa
apu(pMeTHYeCKO U reoOMeTpUUECcKOll Mporpeccuii, CyMMbI MEPBBIX N

YJICHOB




I/I3o6pa>1<aTb YJICHBI IIOCJICA0BATCIIBHOCTHU TOYKaMH Ha

43

KOOPAMHATHOH MJIOCKOCTH

Pemate 3agaum, CBA3aHHBIE C YUCIOBBIMU I1OCJIE0OBATEIILHOCTSAMHY, B
4.4 TOM 4YHCIE€ 3a7auyd W3 peajbHOW JKU3HU (C HCIOJIb30BAHHUEM

KaJIbKYJISATOPa, HU(POBBIX TEXHOJIOTHUH)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA
1 Yucna u BBIYUCIEHUS
Jpobu OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEX0a OT OAHON (OPMBI 3amKcH
1.1 npobeit k npyroil. IloHsTHe panMOHANBHOTO YHCIA, 3alKCh, CPAaBHEHHE,
YIOPSI0YMBAHNUE PALIMOHAIBHBIX YHCEIT
- Apudmernueckue IeiCTBUS ¢ pallioHaIbHBIMU YKciaMu. Pemenue 3a1a4 u3
' peabHOM MPaKTHUKH HA YaCTH, Ha Ipoou
13 CreneHb C HaTypajbHBIM IIOKa3aTelleM: OIpejeieHue, Mpeodpa3zoBaHue
' BBIP)KEHUI Ha OCHOBE OTIPE/ICIICHNS, 3aIUCh OOJIBIINX YHCEIT
[TpoueHTshl, 3aNMCh TPOLEHTOB B BHJE IPOOU U IpoOH B BUAE MPOICHTOB.
1.4 Tpu OCHOBHBIE 3a7aud Ha MPOUEHTHI, PEIICHUE 3aJa4 W3 peajJbHOU
MIPAKTUKHU
s [IpuMeHeHHe TpPU3HAKOB JCIMMOCTH, PAa3JOKEHHE HAa  MHOXKUTEIN
' HaTypaJIbHbIX YUCEl
L6 PeanbHble  3aBUCMMOCTM, B TOM uucie TpsMas M oOparHas
. MPOMOPLIUOHAIBHOCTH
2 AnrebpanuecKue BbIpaXKEHUS
1 IlepeMeHHBIE, UNCIIOBOE 3HAYEHHUE BBIPAXKEHUS C IIepeMeHHON. JlonmycThMble
' 3HAYEHUS IEPEMEHHBIX
57 [IpencraBieHne 3aBUCHUMOCTH MEXAYy BeJIMUYMHAMHU B BHJE (HOPMYJIBL
. Brruucnenust mo popmynam
53 [IpeoOpa3oBanue OYKBEHHBIX  BBIPQKEHUH, TOXIECTBEHHO  paBHbBIE
' BBIPAXKECHUS
2.4 CBOIICTBa CTENEHU C HATYpaJIbHBIM I10KA3aTEIEM
5 Opnnounensl 1 MHOrowieHsl. Crenenp MHOrowieHa. Ciio)keHHe, BBIYMTAHUE,
' YMHOKE€HUE MHOTOYJIEHOB
@®opMybl COKpalIEHHOTO YMHOXKEHHS: KBaapaT CyMMbl M KBajapaT
2.6 pazHocTH. PopMysia pa3HOCTU KBaapaToB. Pa3iojkeHne MHOrOUYJIEHOB Ha
MHOKUTEH
3 YpaBHeHUs
3.1 VYpaBHeHUe, KOpEHb YpaBHEHHWs, NpaBWiIa MPeoOpa3oBaHUs YpPaBHEHWS,




PaBHOCUJIBHOCTb YPAaBHEHUU
12 JluHeitHoe ypaBHEHHE C OJIHOW IEPEMEHHOM, YMCIO KOpPHEH JIMHEHHOIO
' YpPaBHEHUS, PELICHNE JIMHEMHBIX YPAaBHECHUI
13 CocraBiieHHE YpaBHEHMI 110 YCJIOBHIO 3a7a4d. Penienue TeKCTOBBIX 3a/1ad C
' IIOMOILBIO YPaBHEHUI
3.4 JluneliHoe ypaBHEHHE C IBYMs ITIEPEMEHHBIMU U €ro Trpaduk
Cucrema AByX JIMHEHHBIX ypaBHEHHH C JIByMsl NepeMeHHbIMU. Pemienue
3.5 CHCTEM ypaBHEHHH CIIOCOOOM MOJCTaHOBKH. [IpuMeps! pemeHus: TEKCTOBBIX
3a/1a4y C MOMOULIBIO CUCTEM YpPaBHEHUU
4 Koopaunate! u rpaduku. OyHKmun
4.1 Koopaunara Touku Ha npsiMoi
4o UYucnoBble TpoMeKyTKU. PaccTosiHre Mexly AByMsI TOUKAMH KOOPAMHATHOMN
' IIPSAMOM
43 [IpsimoyronbHast cucreMa koopauHat, ocu Ox u Oy. Abcuucca U opAuHaTa
' TOYKH Ha KOOPJAUHATHOM IJIOCKOCTH
44 [Tpumeps! rpadukoB, 3agaHHbIX (hopmynamu. UteHue rpadukoB pearbHBIX
. 3aBUCUMOCTEN
4.5 [Tonstue pynkuuu. I'paduk ¢pynxuun. CoiicTBa GyHKUINN
4.6 Jlunelinas @ynkuus, e€ rpaduk. I'padux pyHkuum y = [x|
47 I'pa¢uueckoe pelnieHue JIMHEHHBIX YpaBHEHUH M CHUCTEM JIMHEHHBIX
' YpaBHEHUH
8 KIIACC
Kon IIpoBepsieMblii JJIEMEHT COEePKAHUSA
1 Uucna u BBIYUCTIEHUS
1 KBanpatusiii kopenb u3 uucna. [lonstue o0 uppalvOHAIBHOM 4YHCIIE.
' Jecatuunble MpUONMKEHNS UPPALMOHATIBHBIX YHCE
CpoiicTBa apu(MeTHUECKMX KBaJpaTHBIX KOPHEM M WX NpPHUMEHEHuE K
1.2 npeoOpa30BaHUI0 YHCIIOBBIX BBIpaXEHUI u BBIUHCIICHUSM.
JlelicTBUTENbHBIC YKCTIA
13 Crenenp ¢ 1enpIM INoKasareneM M €€ cBoiicTBa. CraHgapTHas 3aluCh
' yucia
2 Anrebpanyeckue BhIpaXKEHUs




KBanmpatublii TpéxunieH, pas3foKeHHWE KBaJpaTHOro TpEéXwieHa Ha

2.1
MHOKUTENH
2.2 Anrebpanyeckast Apodb. OCHOBHOE CBOMCTBO alredpandeckoi qpoou
2.3 CroxxeHue, BRIUMTaHUE, YMHOKEHHE, JISTICHUE alIreOpandecKux apooei
24 PanmonanbHbie BRIpakeHUs U UX IpeoOpa3oBaHue
3 YpaBHEHUS U HEpaBEHCTBA
11 KBanpatHoe ypaBHeHue, Qopmyia KOpHEH KBaJpaTHOTO YypaBHEHUS.
' Teopema Buera
3.2 Pemienue ypaBHeHMi, CBOAAMIMXCSA K JIMHEHHBIM U KBAJIPATHBIM
33 [Tpocreiimue ApoOHO-pallMOHAILHBIE YPAaBHEHUS
['paduueckas WHTEpHpeTanus ypaBHEHHWHA C JBYMs IE€PEMEHHBIMH U
34 CUCTEM JIMHEWHBIX YpPaBHEHMH C JAByMs nepeMeHHbIMU. [Ipumepsl
pEIIEeHUs] CUCTEM HEJTMHEHHBIX YPAaBHEHUH € ABYMS IEPEMEHHBIMU
3.5 Pemennie TeKCTOBBIX 3a71a4 aNredpandeckum crnocooom
3.6 UucnoBbie HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM TIepeMEHHOM
3.8 PaBHOCHIIBHOCTb HEPABEHCTB
3.9 JInHeliHbIE HEPABEHCTBA C OJTHON NIEPEMEHHOU
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM IEpPEMEHHOM
4 OyHKUIUU
il [Tonsatue ¢ynkuun. OO6IacTh OmpeneNeHuss M MHOXECTBO 3HAUYEeHUM
' ¢ynxun. CriocoOs! 3aaanus GpyHKINN
4.2 I'padux GpyHkuuu. YreHre cBOWCTB GYHKINU 1O €€ TpapuKy
4.3 [Tpumeps! rpaukoB GYHKLUH, OTPAKAIOLINX peabHbIe POIECCH
14 @OyHKIMM, ONHUCHIBAIOIIME MPSIMYI0 M OOpaTHYIO MPOMOPLHOHAIbHBIE
' 3aBHUCHUMOCTH, UX TpaduKu
4.5 OyHKIMYU y =x7 y = X7
4.6 Oyukmmn y = Yx, y = |x]|
4.7 ['paduueckoe pelieHrne ypaBHEHUH U CUCTEM YpaBHEHUH
9 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COACPKAHUS




Yycna ¥ BEIYUCIIEHUS

1.1

PaHI/IOHa.]'IBHBIe quciia, UppaldOHAJIBHBIC 4YHMCJIa, KOHCYHBIC U OeCKOHEUYHEIE

JECATUYHBIC TPOOH

MHOkeCTBO HeﬁCTBHTCHBHBIX YHUCCII, I[Cf/iCTBHT@J'IBHBIC qucijla KakK

OEeCKOHEYHBIC JCCATHUYHBIC IpoOH. B3auMHO OJHO3HAYHOE COOTBETCTBUE

h2 MEXIY MHOXKECTBOM [JEHCTBHUTENIbHBIX YHMCEN U KOOPJAMHATHOW IPSMOM.
CpaBHeHUE 1EHCTBUTENIbHBIX YUCEI
1.3 Apudmerndeckue 1eHCTBUS C ACHCTBUTEILHBIMHU YUCIAMU
W3mepenusi, nmpuOIMKeHUs, OLEHKU. Pa3Mepbl OOBEKTOB OKpYKAIOIIEro
14 MUpa, JJIUTENBHOCTh MPOLIECCOB B OKpyxawomeM wmupe. Ilpubmmxénnoe
' 3HAYEHUWE BEJIMYUHBI, TOYHOCTh MpuOMMKeHus. OKpyIrieHue 4YHcenl.
IIpuknaka v OLEHKa pe3yJIbTaTOB BHIYMCICHUN
2 VYpaBHEHUs U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHON IIEPEMEHHON
2.2 JInneliHoe ypaBHeHue. PelieHne ypaBHeHUN, CBOAAIIMXCS K JIMHEUHBIM
2.3 KBagparHoe ypaBHeHue. Penienre ypaBHeHU, CBOASAIINXCS K KBaJIPAaTHBIM
04 buxBanpatHoe ypaBHeHue. lIpumepbl pemeHus ypaBHEHUH TpPETbed U
' YETBEPTOU CTEIEHEH Pa3IOKEHUEM Ha MHOKUTEIIN
2.5 Pemenue 1poOHO-paliiOHAIBHBIX YPaBHEHUH
2.6 CucreMbl ypaBHEHUI
2.7 VYpaBHeHUe ¢ ABYMsI IEPEMEHHBIMU U €T0 rpadux
2.8 Pemenne cuctem ByX JTUHENHBIX YPABHEHUN C ABYMs IEPEMEHHBIMU
9 Pemenne cucrem ByX ypaBHEHUH, OJJHO U3 KOTOPBIX JJMHEHHOE, a IpyTroe —
' BTOPOM CTEIIEHU
2.10 I'paduueckas MHTEPIIPETALUs CUCTEMBI YPaBHEHHH ¢ ABYMS EpEeMEHHBIMU
2.11 Pemennie TekCTOBBIX 3ajjau aNredpandeckum crnocoOom
2.12 YUucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pelenne TMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHON
2.14 Pemienue cuctem JIMHEHHBIX HEPABEHCTB C OAHON EPEMEHHOMN
2.15 KBazpaTHble HEpaBEHCTBA
516 ['paduueckass uHTEpHpeTalys HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMS
' NepPEMEHHBIMU
3 OyHKIMH




KBagparnunas dynkums, e€ rpaduk u cpoiictBa. [lapaborna, kKoopauHATHI

>l BEPIIMHBI TapaboIIbl, 0Ch CAMMETPUHU TapadoIIbl
3.2 I'paduxu Gynkumit y=kx, y=kx+b u ux cBOHCTBa
33 I'paduku bynkmuit y=k/x, y = x°> 1 X cBOKCTBa
34 I'paduxu QyHKIHMI , ¥ UX CBOICTBA
4 YucnoBble OCIEN0BATENBHOCTH
Onpenenenre #u cnocoObl 3aJaHUsl YHCIOBBIX MOCIEAOBATEIbHOCTEH.
4.1 3amanue mociea0BaTeIbHOCTH PEKyPPEHTHON (hopMyioi u hopmynol n-ro
YjieHa
4o Apudmernueckass nporpeccus. Dopmyibl n-ro 4wieHa apuPMETHYEcCKOn
' MIPOTPECCUU, CYMMBI MIEPBBIX /1 YICHOB
43 ['eometpuueckass mnporpeccus. DopMynbl 7n-r0 4YjieHA T'€OMETPUYECKOMN
' IIPOrPECCUU, CYMMBI IIEPBBIX /1 YWIEHOB
N3o0paxenne uieHOB apu(pMETHUYECKOH U TEOMETPUUYECKON Mporpeccuii
4.4 TOYKAMU Ha KOOPJWHATHOW IJIOCKOCTH. JIMHEWHBIM M SKCIIOHEHIIMAIbHbBIN
poct
4.5 Crno’xHbIe MPOLIEHTHI




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBAHUS K MPEIMETHBIM pe3yJibTaTaM
OCBOEHHS OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT0
o0miero oopazoBanus Ha ocHoBe PI'OC

YMeHHne onepupoBarh IOHATHUAMM: MHOKECTBO, IIOJMHOXECTBO,
OIepalMy HaJ MHOXKECTBAMHU; YMEHHE OIIEpUPOBATH IOHATUSMH:
rpad, CBA3HBIA Tpad, AEpPeBO, LUKI, TPUMEHITh UX MPH PEIICHUU
3aJa4; YMEHHE HCIHOJb30BaTh TIpaduuecKkoe IpeCTaBICHHUE
MHOXECTB JUIsl ONMCAHUS PEAIBHBIX IIPOLIECCOB M SIBICHUH, IPH

PCUICHUHU 3a1a1 U3 APYIrux y‘le6HBIX npcaIMCTOB

YMeHHne onepupoBaTh IOHATHAMH: OIPEACICHHE, AKCHUOMA,
TEOpEMa, JOKa3aTelbCTBO; YMEHUE pACIIO3HABaTh WCTUHHBIC W
JIO’)KHBIE BBICKA3BIBaHUS, IIPUBOAUTH IIPUMEPHI U KOHTPIPHUMEPHI,

CTPOUTDH BBICKA3bIBAHUA U OTPpULAHUS BBICKa3bIBaHHI

YMeHue onepupoBaTh NOHATHAMM: HATYypaJbHOE YHUCIIO, POCTOE U
COCTABHOE YMHCJIO, JACIMMOCTh HAaTypaJbHBIX 4YHUCEN, NPU3HAKU
JeTUMOCTH, 11eJI0€ YUCII0, MOAYJb Yucia, OOBIKHOBEHHAs! ApoOb U
JecsITUYHas Ipo0b, CTaHIAPTHBIN BHJI YUCIIA, PAl[IOHATIBHOE YHUCIIO,
UppaloHabHOE YMCIIO0, apu(METHYECKHH KBaJpaTHBIM KOPEHb;
YMEHHE BBINOJHATH JEWCTBUS C UUCIAMM, CpaBHUBaTh U
yHOpSAOYMBaTh YWCIA, MPEACTaBIATh YUCIA HAa KOOPAUHATHOMN
MPSIMOW, OKPYIJIATH YHCIIa; YMEHHE JelaTh NPUKUIKY U OLEHKY

pe3yiibTaTta BBIUMCIICHUH

VYMmenne OIICpHUPOBATH MOHATHAMU: CTCIICHL C LCJIBIM ITOKA3aTCJIEM,
apudmernueckuit KBaJIpaTHBIN KOPEHb, MHOTOYJIEH,
anreOpandeckass JIpoOb, TOXKIECTBO; 3HAKOMCTBO C KOpPHEM
HATypaJIbHOW CTETMEeHH OOMbINe ETUHUIIBI;, YMEHHE BBITIOIHATH
pacu€tel mo dopmynaMm, MpeoOpa3oBaHUS IENbIX, JIPOOHO-
paIMOHATFHBIX BBIPAKEHUN M BHIPAXKEHHUH ¢ KOPHAMHU, Pa3lI0KEeHUE
MHOT'O4YJICHa Ha MHOXHUTCIIM, B TOM YHCJIC C HCIIOJIb30BAHHEM

(bOpMy.l'I Pa3HOCTU KBaApPATOB U KBaJIpaTa CyYMMBI U Pa3HOCTH

YMmenue OICpHUPOBATH NOHATUAMMA: YUCIIOBOC PABCHCTBO, YPABHCHUC




C OJHOM TEPEMEHHOH, YHMCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOI; YMEHME pellaTh JIMHEHHbIE U KBAapAaTHbIE YpaBHEHUS,
IpOOHO-paLlMOHAJIbHBIE YPABHEHUSI ¢ OJHOM MEPEMEHHOM, CUCTEMBI
JBYX JINHEWHBIX YPABHCHUM, IMHEHHbBIEC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble M JPOOHO-pallMOHAIbHBIE HEPABEHCTBA C OJHOU
IIEPEMEHHOM, B TOM 4YHCJIE IIPU pELIEHUU 3aJad M3 JIPYrux
IIPEIMETOB M IPAKTHYECKHUX 3aJad; YMEHUE HCIOJIb30BaTh
KOOPJAMHATHYIO IPSAMYK0 M KOOPAMHATHYK IUIOCKOCTb  JJIA

M300paKeHUs pelieHnid ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBarh MOHATHAMU: (QYHKIMS, Tpaduk QyHKIUH,
HYJIN q)YHKIII/II/I, IMPOMECIKYTKH 3HAKOIIOCTOAHCTBA, IMPOMCKYTKHU
BO3pacTaHusi, yObIBaHUS, HauOOJbIIee M HAWMEHbIIEEe 3HAYCHUS
GbyHKIMNT; yMEHUE OIIEpUPOBATH MIOHATUSAMU: npsmas
NPONOPIHOHANIBHOCTE, ~ JMHEHHas  (YHKUOMS,  KBaJpaTH4HAs
¢byHkuusa, oOparHash MPOMOPUHUOHAIBHOCTH, Mapadoia, rumepoosna;
yMEHHE CTPOHUTH Ipapuku (QYHKIHH, MCIOIb30BaTh TpaduKu ISt
OTIpeJIeJICHUs] CBOWCTB TIPOIIECCOB M 3aBUCHMOCTEH, /ISl PELICHUS
3a7a4 U3 JAPYruX Y4eOHBIX NMPEIMETOB U PEabHOM KU3HU; YMCHHE

BBIpaXKaTh (OpMyJIaMU 3aBUCUMOCTH MEX1y BEIMUNHAMU

YMeHnue  onepupoBaTb  HOHATUSAMM:  IOCIENO0BATENbHOCTD,
apudmernyeckass M  TIeOMETpUUYecKas IMPOrpeccuy; yMEHHUE
HCIOJIb30BaTh CBOMCTBA MOCIEI0BATEIBHOCTEN, (POPMYIIBI CyMMBI U
o011ero uieHa Mpu peleHUH 3a4ad, B TOM YHCIe 3a7a4 U3 JIPYrux

y‘{e6HBIX NpeaAMETOB U peaHLHOﬁ KHU3HHU

YMeHnue pemars 3a1a4d pa3HbIX TUIIOB (B TOM YHMCIIE HA TIPOLEHTHI,
JOJIM W YacTH, IBW)XKEHHE, paboTy, IIeHYy TOBapOB M CTOMMOCTh
MOKYIIOK M YCIIyI, HAaJOrH, 3aJaud U3 OO0JacTH YIpaBIeHUS
JUYHBIMH M CceMelHBIMH (UMHAHCAMH); YMEHHE COCTaBIATh
BBIDQ)KCHUS, YPAaBHEHUS, HEPABEHCTBA U CHUCTEMBI II0 YCIOBUIO
3aa4d, HCCIENOBaTh IOJIYYEHHOE PEIIEHHWE M OLEHUBATh

HpaBI[OHO,Z[O6HOCTL MOJIYYCHHBIX PE3YJIbTATOB

YMeHue omnepupoBarth MOHATUSAMHU: (QUIypa, TOUYKa, OTPE3OK,
npsiMas, Jyd, JIOMaHas, Yyroj, MHOIOYIOJIbHUK, TpPEYIOJIbHUK,
paBHOOEPEHHBII 51 PaBHOCTOPOHHUN TPEyroJIbHUKY,

NPSIMOYTOJIBHBIN TPEYTOJIbHHUK, MEIHaHa, OMCCEKTpHUCAa U BBHICOTA




TPEYrojbHUKA, YETHIPEXYTOJIbHUK,  MapajuieJorpaMM,  pomo,
NPSIMOYTOJIbHUK,  KBaApaT, Tpameuus; OKpPYKHOCTb,  KpYT,
KacareibHas; 3HAKOMCTBO C TMPOCTPAHCTBEHHBIMU (hUTYpaMH;
YMEHME pellaTh 3aJ1a4M, B TOM YHCJE U3 IIOBCEJHEBHOM JKU3HHU, Ha
Hax0KJICHUE F€OMETPUYECKHUX BEJIMYUH C IPUMEHEHUEM U3YUEHHBIX

CBOWCTB Guryp u (pakToB

10

YMeHue onepupoBaTh MOHATUSMH: PAaBEHCTBO (UTYpP, PABEHCTBO
TPEYTOJIbHUKOB; MApauIeIbHOCTh U MEPIEHIUKYISIPHOCTD MPAMBIX,
YroJd MEXAy MNpsSMbIMH, MNEPICHAUKYJIApP, HAKJIOHHAs, IPOEKIIUS,
nompobue  ¢uryp, TmOAOOHBIE  TPEYTrOJbHUKH,  CHMMETPHUS
OTHOCHUTENIbHO TOYKU U IPSMOM; YMEHHE paclo3HaBaTh pPaBEHCTBO,
CUMMETpUI0O U mojobue  ¢uryp,  mnapaiebHOCTb |

MEPIEHIUKYIISIPHOCTD MIPSAMBIX B OKPYKarOIIEM MUPE

11

YMeHHe OnepupoBarh IMOHATUAMU: [UIMHA, PAacCTOSHUE, YIroJl
(BeJIMUMHA YIJIa, CUHYC M KOCHUHYC yTIjla TPEyroJIbHHMKa), IJI0IIa/b;
YMEHUE OLIEHUBaTb pa3Mepbl INpPeAMETOB U  OOBEKTOB B
OKpY’KalOlIeM MHpE; YMEHUE NPUMEHSTH (OPMYJBI MEpUMeTpa U
IJIOIIAAM MHOIOYTOJIbHUKOB, JUIMHBI OKPYKHOCTH U IUIOLIAAH
Kpyra, oObeMa MpPSIMOYrOJbHOIO HapajUIelIeNuNeNa; YMEHHE
IIPUMEHATH IIPU3HAKU PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME
YIJIOB TpeyrosibHMKa, TeopeMy lludaropa, TpuroHomerpuueckue

COOTHOIICHUA OJIs1 BBIYUCIICHUA JJINMH, paCCTOSIHI/Iﬁ, TIomaae

12

YMmenue wu300paxarh IUIOCKME (UIYpbl M HMX KOMOHMHAIUW,
MIPOCTPAHCTBEHHbIE (UTYPHI OT PYKH, C IMOMOUIBIO UYEPTEKHBIX
WHCTPYMEHTOB M DJEKTPOHHBIX CPEICTB IO TEKCTOBOMY WU

CHUMBOJIbHOMY OITMCAHUTIO

13

YMmenue ONCpHUpOBaTh TMOHATUAMU: HNPAMOYTOJIbHAA CHCTCMaA
KOOpAuHaT, KOOpAMWMHATBI TOYKH, BCKTOp, CyMMa BECKTOpPOB,
MNPOU3BCACHUC BCKTOpa Ha 4YHCIO, CKaJ[dpHOC IIPOU3BCACHUC
BCKTOPOB;, YMCHHUEC HCIIOJB30BaTb BCKTOPbI W KOOPAWHATHI JIdA
NpCACTABJIICHUSA JAHHBIX U PCHICHUSA 3a4a4, B TOM YUCIIC U3 OPYTrUxX

Y4EOHBIX TIPEIMETOB U PEATHHOM KU3HHU

14

YMeHue omnepupoBaTh MOHSITUSIMH: CTOJOWKOBBIE M KPYTOBBIE
TuarpaMMbl, TaOJHUIBI, CpeaHee apudmeTudeckoe, MeauaHa,

HauOoJplIee U HAUMEHbIIIee 3HAUCHHS, Pa3Max YMCIOBOro Habopa;




YMEHHE U3BJIEKaTb, WHTEPIPETUPOBATL U MPEOOpPa3OBHIBAThH
nH(OPMAIIHIO, TPEICTABICHHYI0 B Ta0JMIaX W HA JUarpammax,
OTPa)KaroIyI0 CBOMCTBA U XapaKTEPUCTUKH PEAIbHBIX MPOLECCOB U
SIBJICHUHM; yMEHHE pacro3HaBaTb M3MEHYUBLIE BEJIUYUHBI B

OKpY KarolleM MUupe

15

YMeHHe ornepupoBaTh MOHATHAMH: CIYYaHHBIMA OMBIT (CITydalHBIN
HKCHEPUMEHT), 3JEMEHTapHOE COObITHE (PJIEMEHTApHBIM HMCXO.)
CIIy4aifHOTO OIbITa, CIydyallHOE COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHHME HaXOIUTh BEPOSATHOCTU CIIy4YalHBIX COOBITHI B OIBITAax C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMH;, YMEHHE pellaTh
3aJja4il METO/IOM OPTraHM30BaHHOTO Mepedopa U C MCIIOJIb30BAaHHEM
MpaBWJIa YMHOXKEHUS; YMEHHE OLIEHHWBATh BEPOSITHOCTH PEAbHBIX
COOBITUH U SIBIECHUHN, IOHUMATh POJIb MPAKTUUYECKU JOCTOBEPHBIX U
MaJOBEPOATHBIX COOBITUN B OKPYXKAIOIIEM MHUPE U B SKHU3HHU;
3HAKOMCTBO C IIOHSITUEM HE3aBHCUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIbIO B MACCOBBIX ABJICHUAX

16

YMeHue BbIOMpATh MOAXOIALIMI M3YyYEHHBIH METOJ AJIs PELICHUS
3a/1a4u, IPUBOJUTH IIPUMEPBI MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE U )KU3HU, PACIIO3HABATH IIPOSBIICHHE 3aKOHOB MaTEMaTUKH
B HCKYCCTBE, OIIMCBHIBATh OTACIIbHBIC BBIJAIOLIUECA PE3YJIbTaThl,
IIOJIyYEHHBIE B XOJI€ Pa3BUTUS MATEMAaTUKH KaK HAyKH, IPUBOJUTH
IIpUMEpPBl  MATEMATHYECKUX  OTKPBITUH W UX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHON UCTOPUH




INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
ITO MATEMATUKE

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA

1 Hucna 1 BIYUCICHUS

1.1 Harypanbnbie u nenbie ynucna. [Ipu3Haku 1eIMMOCTH LEIBIX YUCEI

1 OObIKHOBEHHBIE W JECATHYHBIE  ApoOM, TPOLEHTH, OECKOHEYHBIE
' MepUOINYECKHEe pooH

3 Panuonaneupie uncna. Apudmernyeckue omnepandd ¢ palydoOHAIbHBIMU
. YHClIaMu

14 JleiicTButenbHble uncna. ApupMETHUYECKHE OMepaluu C JACHCTBUTEIbHBIMU
' quclaMu

s [TpubnmkEHHBIC BBIYMCICHUS, MPaBUia OKPYIVICHUS, TPHUKHIKA WU OIICHKA
' pe3ynbTara BEIYUCICHUN

2 AnrebpandyecKkue BoIpaKEHUS

2.1 BykBeHHbIE BBIpakKeHHUsI (BBIPAXKEHUS C IEPEMEHHBIMHU )

55 Crenenb c nenbiM mnokazareneM. CTeneHb C palMOHAIbHBIM IOKAa3aTeIeM.
' CBoiicTBa cTeneHU

2.3 MHorouneHsl

2.4 Anrebpanyeckas 1po0b

5 s Apudpmernueckuii  KOpeHb  HaTypalbHOM  cTemeHu.  JleHcTBus ¢
' apupMETHUYECKUMH KOPHSIMH HaTypaIbHOU CTETICHU
3 VYpaBHEHUs 1 HEpABEHCTBA

31 Lensle u apoOHO-palnMOHANbHBIE ypaBHEeHUsA. CHCTEMBl U COBOKYITHOCTH
' ypaBHEHUH

35 Lenbie u apoOGHO-panMoHaNbHble HepaBeHCTBA. CHUCTEMbI U COBOKYITHOCTHU
. HEPaBEHCTB

33 Pemenne TeKCTOBBIX 3a/1a4

4 YucaoBbIE TOCIEN0BATEILHOCTH

4.1 IlocnegoBaTenbHOCTH, CIIOCOOBI 3aJaHUS HOCIIEA0BATENLHOCTEN

4.2 Apudmernueckass u reomerpuyeckas mnporpeccun. Dopmyna CIOXHBIX




MIPOIICHTOB

5 DOyHKIUU
OyHKIusg, cmocodsl 3amanus  GyHknuu. ['paduk  dynkmmm. OOIacTh
ONpeNeJIeHusT W MHOXKECTBO 3HaueHW ¢yHkumu. Hymm  ¢dyHxomm.
5.1. [IpomMexxyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIHH.
MaxkcumyMbl 1 MUHUMYMbI (pyHKIMH. Hanbombiee 1 HanMeHbllee 3HaYeHUe
(GYHKIMU Ha IPOMEKYTKE
6 Koopaunatsl Ha psiMO# ¥ TIJIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBbI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX CBOICTBa
7.2 Tpeyronbauk
7.3 MHOroyrojapHUKu
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3mepenne reoMeTpu4ecKux BEITUYMH
7.6 BekTopsl Ha IIII0CKOCTH
8 BeposTHOCTB M cTaTHCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'pads




YEBHO-METOJNYECKOE OBECIIEYEHME OBPA3OBATEJBLHOTIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YUEHUKA

METOIUYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET






