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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM M3 OMNOPHBIX KypCOB OCHOBHOTO OOILEro
o0Opa3oBaHus: OHa 0OecreurnBaeT U3y4eHHe APYTUX AUCUUILIMH, KaK €CTeCTBEHHO-
HAyYHOTO0, TaK W TYMaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOIMMO MJis
IPOAODKEHUS 00pa30BaHUs U B MMOBCEAHEBHOM KU3HU. Pa3BuTHe y oOyyarommxcs
HAyYHbIX MPEJICTABICHUN O TMPOUCXOKACHUM M CYHUIHOCTH alreOpanyecKux
aOCTpakiuii, criocode oTpakeHUss MaTEeMaTHUYECKON HAyKOH SIBJICHUN M MPOIECCOB
B NIpHUpOJIE U OOUIECTBE, POJIM MATEMATHYECKOTO MOJECIMPOBAHMS B HAYYHOM
MO3HAaHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIILICHUS, HEOOXOAUMBIX I afanTalld B COBPEMEHHOM LU(poBOM
obmectBe. M3yuenue anreOpbl oOecrneurMBaeT pa3BUTHE YMEHHsS HaOJI01aTh,
CpaBHHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTh CBOM JE€HCTBUSL U BBIBOJBI,
dbopmynupoBath yrBepxkAeHUs. OCBOEHHE Kypca anredpsl 00ecreunBaeT pa3BUTHE
JOTHYECKOT0 MBIIUICHUS] OOYYarolIMXCSA: OHM HCIHOJB3YIOT JAEIYKTUBHBIE U
WHIYKTUBHBIE pacCyXJeHus, 0000IeHne 1 KOHKpEeTH3aIiio, abcTparupoBaHue u
anajgoruto. OOyueHwe  anreOpe  MOpeAnojaraeT  3HAYUTEIbHBIA  00BEM
CaMOCTOSITEJIbHOM  JI€ATEIbHOCTH OOYyYalolUXCsl, IO3TOMY CaMOCTOSATEIbHOE
pelIeHre 3a/1a4 SBJISETCS peaan3anueil e TeIbHOCTHOTO MPUHIIUIIA 00YUYEeHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Anredpa» st OCHOBHOTO
o011ero o0pa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOIUYECKUE
JuHuu: «Hucna u BeIUKUCIEHUSN», «ANreOpanyecKkue BhIpAKEHUS Y, «YpaBHEHUS U
HEpaBeHCTBa», «DyHkuum». Kaxgas U3 3THX colep:KaTeabHO-METOIUUYECKIX
JVHUHA pa3BUBAETCS HA MPOTSKEHUH TPEX JIET U3YUYCHUS Kypca, B3aUMOJCHCTBYS €
IpYrUMHU €ro JuHusMA. B Xxoje wu3ydeHuss y4deOHOro kKypca oOydaromumcs
NPUXOAUTCS JIOTUYECKU PACCYKJIaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
a3bIK. B CBs3M ¢ 3TUM B mporpamMmy ydeOHOro kypca «AmnreOpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKM, MPEJCTaBICHHBIE BO BCEX OCHOBHBIX pasierax
MaTeMaTHYeCKOro 00pa30oBaHMs U CIIOCOOCTBYIOIIME OBJIAJICHUIO 00Yy4arOIIUMUCS
OCHOB  YHUBEPCAJIBHOTO MareMaTudyeckoro si3pika. CoaepkaTenbHOH U
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOro Kypca «Anredpa» sBISETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Copmepxxanne nuHMM «Yucia W BBIYUCICHUS» CIYXKUT OCHOBOW MJif
JalnbHEHIIero U3y4eHus MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy O0y4arOIIUXCA
JIOTUYECKOTO MBIILICHUS, POPMUPOBAHUIO YMEHHUS MOJIb30BATHCS aJIrOpUTMaMHu, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAMUMBIX JIJIsl TIOBCEIHEBHOM
XU3HU. Pa3BuTHE NMOHATHA O YMCIE HAa ypPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHHUsA
CBSA3aHO C pAlMOHAIBHBIMU U HUpPPALMOHAJIBHBIMU YHCIIaMH, (OPMHUPOBAHHEM



NPEACTABICHU O JEHCTBUTEIBHOM YHCIE. 3aBEPLIEHUE OCBOCHHSI YHUCIOBOU
JIMHUY OTHECEHO K CpeaHeMy 001IeMy 00pa3oBaHHIO.

Copeprkanue AByX anreOpandecKux JIMHAN — « ATeOpandecKue BhIPAKEHUSD
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (hOPMHUPOBAHUIO Y OOydaroLUXcs
MaTEMaTHUYECKOI0 amnmnapara, HeoOXOJUMOro IJsl PELIEHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TPEAMETOB U MPaKTUKO-OPUEHTHPOBAHHBIX 3anad. Ha ypoBHe
OCHOBHOTO 0011ero o0pa3oBaHusi y4eOHBIH MaTepual TPYNIHUPYETCS BOKPYT
paIMoHaIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPHPYET 3HaUCHHUE MaTeMaTHKH Kak
s3pIKa ISl TIOCTPOSHHUS MaTeMaTUYECKUX MOJENeH, OINMUCAaHUs TPOIECCOB U
SBJIEHUN peanbHOro Mupa. B 3agaunm oOydeHuss anreOpe BXOASAT TaKxKe
JanbHeWIee pa3BUTHE AJNTOPUTMHYECKOTO  MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HH(OPMATUKH, M OBJaJICHUE HaBBIKAMU
JIeTyKTUBHBIX paccyxaeHuid. [IpeoOpa3zoBaHne CHMBOJIBHBIX (HOPM CIIOCOOCTBYET
Pa3BHUTHIO BOOOPAKEHUS, CIOCOOHOCTEN K MAaTEMaTHYECKOMY TBOPUYECTBY.

Conepxxanne (pyHKIMOHATBHO-TpA(UUIECKON JIMHUU HALIEJICHO Ha MOJIy4YCHHE
o0Oy4JaromuMucs 3HaHUM 0 (PYHKUIMAX KaKk BaKHEWIIEH MaTeMaTH4YeCKOW MOJENd
JUTS. OTIMCAHUS M UCCIIEIOBaHMS Pa3HOOOPa3HBIX MPOIECCOB U SBJICHUN B MPHUPOJIE
u odmectBe. M3ydyeHue martepuana CHoCOOCTBYET Pa3BUTHIO Yy OO0y4aroluxcs
YMEHHMSI UCNOJIb30BaTh Pa3JINYHbIC BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CIIOBECHBIC, CHUMBOJIMYECKHE, TpauuecKkre, BHOCUT BKJIaJ B (POPMUPOBAHUE
IpEeJICTaBICHUNA O POJIM MATEMATUKH B PA3BUTUU UBUIIN3ALUHU U KYJIbTYPHI.

CornacHo yueOHOMYy IIaHy B 7-9 Kkjaccax u3ydaercs Y4yeOHBIH Kypc
«AnreOpa», KOTOpBIA BKJIIOYAET CIIEAYIOIIME OCHOBHBIE pa3JeNbl COJEPIKaHUS:
«Yucna W BBIUKCIECHUS, «ANreOpayueckue BBIPAKEHUSN», «YpaBHEHHUS U
HEPaBEHCTBA», « DYHKIIHI.

Ha u3yuenue yyeOHoro xypca «Anredpa» orsoautcs 306 gacos: B 7 Kiacce
— 102 yaca (3 yaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B HeIeINIO).



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE M JECSATHYHbBIC, MEPEXO] OT OJHON (HOpPMBI 3anucu
npobeit k gpyroi. IloHsTHe palMOHAIBLHOTO 4YHUCHA, 3alliCh, CpPaBHEHHE,
yOOpAIOYMBAHUE  paAlMOHAIBHBIX uucel. ApudmeTnueckue JIEUCTBUS €
palrOHAIBHBIMUA YMCIIaMH. Pelenue 3aaad u3 peaJlbHOW NPAaKTUKW HA 4acTH, Ha
poowu.

CreneHb C HaTypaJlbHbIM IIOKa3aTeJeM: OIpe/esieHrue, MpeoOpa3oBaHue
BBIPOKEHUI HA OCHOBE OIpEeNIeHus, 3anuch 00apMnX uncel. [IporenTsl, 3anuch
IPOLIEHTOB B BUJE IpoOU U IpoOU B BUJE MPOLEHTOB. Tpu OCHOBHBIE 337a4d Ha
IIPOLICHTHI, PEIICHNE 3a71a4 U3 PEaJIbHOU ITPAKTUKH.

[IpumMeHeHne TPU3HAKOB  JCIMMOCTH, pA3JIOKEHHME HAa  MHOKHUTENH
HaTypaJbHBIX YUCEIL.

PeanbHble  3aBuUcMMOCTH, B TOM  4ucile TMpsMas U oOparHas
IIPONIOPLIUOHAIBHOCTH.

AJiredpanyeckue BbIpaKeHUs

[IepeMeHHBIE, YNCTOBOE 3HAYCHHUE BBIPAKEHUS C EPEMEHHOM. JlomycTumbie
3HA4YEHUs NepeMEHHbIX. [IpeacTaBneHrne 3aBUCUMOCTH MEXAY BEIUYMHAMHU B BUJIE
dbopmynbl. Beruucnenus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHBbIC BBIPAKEHUS, MpaBUia NpeoOpa3oBaHUs CyMM U
IIPOM3BENICHUH, PaBUjIa PACKPBITUS CKOOOK 1 IPUBEICHUS TTOJJOOHBIX CIaraeMbIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

OpHowiensl 1 MHOTOWIEHBI. CteneHp MHOrowieHa. CioKeHue, BbIYUTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMyIbl COKpPAIEHHOIO YMHOXKEHHMs: KBaApar
CyMMBl M KBagpar pasHoctu. Popmysia pa3sHOCTM KBaAparoB. Pasmoxenue
MHOI'OYJICHOB Ha MHOKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUe, KOpEHb YpaBHEHHMs, MpaBuia MpeoOpa3oBaHUs YpaBHEHUS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM NEPEMEHHOW, YHMCIO KOPHEW JIMHEWHOTO
YpPaBHEHUsI, PEUICHUWE JIMHEHHBIX ypaBHEHUU. COCTaBJIE€HUE YpPaBHECHHUH IO
YCJIOBHIO 3a7jauu. PereHne TEKCTOBBIX 3a/1a4 C IOMOIIbIO YPaBHEHUIA.

JIuneliHoe ypaBHEHUE C JABYMsI MEpEeMEHHbIMU U ero rpadux. Cucrema AByX
JIMHEWHBIX YPAaBHEHHMM C JBYyMs INEPEMEHHBIMU. PemieHue cucreM ypaBHEHHMU
crnocoboM MoACTaHOBKH. [IpuMepsl pelieHusi TEKCTOBBIX 3ajad C IOMOIIBIO
CHCTEM ypaBHEHUM.

DOyHKIMHA



Koopaunara Touku Ha npssMou. Uucnossle TpoMEXYTKU. PaccTosiHne Mexay
JABYMsI TOUKaMU KOOPAUHATHOM IIPSMOM.

[IpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AbGcmucca U opAauHaTa
TOYKH Ha KOOPJMHATHOM III0cKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOpMYIaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuuun. [paduk
¢ynkun. CpoiictBa Qpyukuuii. Jluneitnas pynkuus, e€ rpadux. I'papuk pyHkmun
y = |X|. I'padbmyeckoe perieHue ITMHEWHBIX YPaBHEHWH WM CUCTEM JIMHEHHBIX
YPaBHEHHUM.

8 KUIACC

Yucaa v BIYMCICHUSA

KBaaparubiii kopeHb u3 uucia. [loHsitue 00 uUppalMOHAIBHOM YHCIIE.
JecsaTuuHble TpUOIMAKEHUS UppaAllMOHANIBHBIX ynces. CBoicTBa apudMeTHIecKux
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K MPeoO0pa30BaHUIO YHCIOBBIX BBIPAKECHUN
Y BBIUHUCJIEHUSM. JIeCTBUTEIIBHBIE YUCIIA.

CrerneHb ¢ LEbIM IMOKa3aTeNeM U €€ cBokicTBa. CTaHIapTHAS 3alKUCh YHACIA.

AnredOpandeckue BbIPaKeHUs

KBagpaTHbiii  TpE€XuieH, pas3joKEHUE KBAJApPAaTHOrO  TpEXWieHa Ha
MHOKHUTEIIH.

Anrebpanueckass apoOb. OCHOBHOE CBOMCTBO anreOpandeckond apoOwu.
CnoxxeHue, BbIYMTAHUE, YMHOXXEHHE, JCJeHHEe ainreOpandyeckux JpoOe.
PanronanbHbie BhIpaXKEHUS U UX IPEOOpPa30BAHHUE.

YpaBHeHUs U HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢(opMmyna KOpHEH KBaJApaTHOTO YpaBHEHHUS.
Teopema Buera. Pemenne ypaBHeHHM, CBOASIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiinme qpoOHO-palMOHAIbHBIE YPABHEHHUS.

['paduueckas uHTEpHpeTalvsl YPAaBHEHUI C IBYMsI IEPEMEHHBIMU M CUCTEM
JIMHEWHBIX YPAaBHEHHW C JByMs IIepeMEHHBIMHU. lIpuMmepnl pelieHus cucreMm
HEJIMHENHBIX YPABHEHUM C IBYMS IEPEMEHHBIMHU.

Pemenrie TekCTOBBIX 33249 anreOpanvdecKuM CIocoOoM.

YHucnoBble HEPABEHCTBA U UX CBOKMCTBA. HEpaBEHCTBO C OHON NMEPEMEHHOM.
PaBHOCHIIBHOCT, HEpaBeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucreMbl IMHENHBIX HEPABEHCTB C OJJTHON NEPEMEHHOM.

DOyHKIUU

[Tonsitue @ynkuuun. OOnIacTh ONpeAesieHHs] W MHOXKECTBO 3HAaYeHUU
dbynkiuu. CiocoOsl 3aaHust GyHKITHI.

I'paduk dynkuuu. Utenwe cBorcTB (yHKIMU 1o e€ rpaduxy. IIpumeps
rpadukoB QyHKINIA, OTpaKAIOIINX peaTbHbIE MPOIECCHI.



@OyHKIUY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYI MPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpaduki. OyHkimn Y = X2, y = X3, y = VX, y=|x|. I'paduaeckoe
pelIeHNE YPABHEHUN U CUCTEM YPABHEHUM.

9 KJIACC

Yucsia ¥ BIYMCICHUS

PannonanbHbie 4Kcna, UppallMOHAIBHBIE YUCIA, KOHEYHbIE U OECKOHEUHBIE
JecATUUHbIE ApoOU. MHOXKECTBO IEHCTBUTENBHBIX YHUCEN, AEUCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHble JAeCSITUYHbIE aApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEKly MHOKECTBOM JEUCTBUTEIBHBIX YHCENI U KOOPAUHATHOU MIPSMOU.

CpaBHeHHE JIEHCTBUTENBHBIX 4YHCeN, apu(MeThyecKkue HAeWCTBUA C
JNEHUCTBUTEIIbHBIMU YHCIIAMH.

Pasmeppl OOBEKTOB OKpYXAIOUIETO MHpa, JJIUTENBHOCTh IPOLIECCOB B
OKPY’KaroIEM MHUpE.

[TpubnmxEéHHOE 3HAUYEHUE BEIMYUHBI, TOYHOCTh MpUOIMmKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3yJIbTaTOB BEIYMCIICHUN.

YpaBHeHUs U HEPABEHCTBA

Jlunerinoe ypaBHeHuE. Pelienrue ypaBHEHN M, CBOASAIIMNXCS K JIMHEWHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUH, CBOASIIMXCS K KBaApPaTHBIM.
buxkBagpatHoe ypaBHeHue. IIpumepsl pemieHus ypaBHEHUN TPETbEN U YETBEPTOU
CTENEHEN PA3JI0KEHUEM HA MHOXKHUTEIIH.

Pemenne npoOHO-pallMOHaIbHBIX ypaBHEHUH. PelieHune TEKCTOBBIX 3ajay
anreOpanvyeckuM METO/I0M.

VYpaBHeHHe ¢ ABYMs MEPEMEHHBIMU U ero rpaduk. Pemienue cuctem IByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEpEMEHHBIMU. PelieHne cucrteM 1ByX ypaBHEHHH,
OJIHO U3 KOTOPBIX JIMHEWHOE, a JApyroe — BTOpoil creneHu. I['paduueckas
MHTEPIPETALNs] CHCTEMbl YPABHEHUM C IBYMS IIEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4 alreOpanyeckum crocoooMm.

HUucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuHENHBIX HEPABEHCTB C OJHOM mIEpeMeHHOU. PemeHune cucrem
JMHEMHBIX HEPAaBEHCTB C OJHOW TmiepeMeHHOW. KBaapaTHele HepaBEeHCTBaA.
I'papmyeckas uHTEpIpETalMs HEPABEHCTB M CHCTEM HEPABEHCTB C JIBYyMs
IIEPEMEHHBIMHU.

DOyHKIUU

KBanpatnunas ¢gyskius, e€ rpaguk u cBoiictBa. IlapaGona, koopauHaThl
BEPILMHBI 1apadoJIbl, 0Cb CAMMETPUH NapadoJIbL.

I'padukn byskmmit: Y = kx, y = kKx + b, y = k/x, y = x3, y = VX, y = |X| 1 ux
CBOMCTBA.

Yucii0BbIe MOCTECA0BATEILHOCTH H IPOrPECCHU



[loHAaTHE YMCIIOBOM TMOCIEAOBATEIBLHOCTU. 3a/laHUE TI0CJIEI0BATEIIBHOCTH
pEeKyppeHTHOH GopMyIoit u popmynoi N-ro dieHa.

Apudmernueckas u reoMerpudeckas mporpeccur. DopMmynsl N-ro YieHa
apru(PpMETUIECKON U TreOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N UJICHOB.

N3o0pakeHne ujieHOB apu(METHUYECKOH M TeOMETPUUYECKOM MPOTrpecCHid
TOYKaMHU Ha KOOPAWHATHOM IUIOCKOCTH. JIMHEWHBIN M 3KCIOHEHUUAIBHBIA POCT.
CnosxHbIE IPOLIEHTHI.

IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHS MpOrpamMMbl y4yeOHOrO Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) narpuoTHYecKOe BOCIUTAHME:

IIPOSIBICHUEM MHTEpeca K IPOLNUIOMY W  HACTOSALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHOKEHUSIM  POCCUHCKHX
MAaTEMAaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBbI, K MCIOJb30BAaHUIO 3THUX
JOCTUKEHUM B IPYIMX HayKaX U MNPUKIAAHBIX chepax;

2) rpa:kIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0S3aHHOCTEH IpaKIaHUHA U peaju3allid €ro
npaB, TMpPEACTaBICHHEM O MAaTeMaTUYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUH, IPOLEAYP IPaKJaHCKOro oOecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 0OCYXICHHUIO ATHUECKUX MPOOJIEM, CBSA3aHHBIX
C NpPaKTUYECKHUM NPHUMEHEHUEM JOCTWKEHUN HAayKH, OCO3HAaHHEM Ba)XHOCTHU
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PCEIICHUH IPAKTUYECKUX 3a7ad
MaTE€MaTU4YeCKOM HaANpPaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHUsl HA MPOTSKEHUH BCEW KU3HU MJS YCHEHIHONW Mpo¢decCHOHATbHON
JESITEIbBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM U
IOCTPOECHNUEM MHAUBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEN;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K OSMOIMOHAIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/]ad, PELICHHUM, PacCyX JACHWH, YMEHHUIO BUJIETbH
MaTEeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NO3HAHMA:



OpHEHTallMe B JEATEIbHOCTM Ha COBPEMEHHYI) CHUCTEMY HAayYHBIX
MIPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, IPUPOIBI U
oOmecTBa, MOHMMAHUEM MAaTEMAaTUYECKOW HAyKHM Kak cdepbl 4YelT0BEYECKON
JEeSITEILHOCTH, 3TANOB €€ Pa3BUTHUS WM 3HAYMMOCTH ISl PA3BUTHUSL LIMBUJIA3ALINH,
OBJIQJICHUEM SI3BIKOM MAT€MAaTUKHA M MAaTEMATUYECKON KYJbTYpOW KakK CPEeACTBOM
MO3HAHUS MHpPA, OBJAJECHUEM NPOCTEUIIMMU HaBBIKAMU HCCJIEI0BATEIbCKON
JIEeSITeILHOCTH;

6) ¢usmueckoe BocnuTaHue, GopMHpPOBAHHME KYJbTYPbl 310POBbS H
IMOLUMOHAJIBLHOIO 0JIArONMOJIYy YU

FOTOBHOCTBHIO MPUMEHATh MATEMAaTHYECKUE 3HAHUS B HMHTEpecax CBOETO
3I0pPOBbsl, BEICHHsI  3JA0POBOrO  oOpa3a JKM3HH  (3J0pOBOE  IHUTAHHUE,
cOQTaHCHPOBAHHBIN PEXKUM 3aHATHH W OTAbIXa, peryispHas (uudeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBblKa pedIEKCHU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOTO e IpaBa JPyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

OpHEHTallMel Ha MPUMEHEHNE MAaTeMaTUYECKUX 3HAHUM NIl pelieHus 3aaay
B 00JIaCTH COXPAHHOCTH OKPYXKAIOIIEH Cpebl, IJIAaHUPOBAHHUS TOCTYNKOB U
OLICHKA HMX BO3MOXHBIX TOCJIEACTBUN [JI OKPYXKAIOWIEH Cpeabl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MyTEeH X pelieHus;

8) ajanranusa K U3MEHAWINMMCSH YCJOBHAM COLMAJBHON U NMPUPOIHOU
cpeabl:

FOTOBHOCTBHIO K JICMCTBUSIM B YCJIOBHUSX HEOMNPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTU Y€pe3 MPAKTUYECKYIO ESATEIbHOCTh, B TOM YHUCJIIE
YMEHHUE YUYUTHCS Yy JPYTHX JIOJeH, MpruoOpeTaTb B COBMECTHOW JEATEIIHbHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMbITA JIPYTHUX;

HEOOXOMMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAHWK, B TOM YHCIE
dbopMyIUpoOBaTh WU, OHITHUS, TUIIOTE3bI 00 OOBEKTAX U SIBJICHUSX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIlMi0, BOCIPUHUMATh
CTPECCOBYIO CHTYAIlMIO KaK BBI30OB, TPEOYIOIMMIA KOHTPMEP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] W JEUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PHUCKU U
MOCJEACTBUS, POPMHUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

Ba3oBble Jjornueckue JeicTBUA:
e BBIABJISATh U XaPAKTEPU30BATh CYIIECTBEHHBIC MPU3HAKK MAaTEMaTHYECKUX
00BEKTOB, TMOHSITHH, OTHOIICHUN MEXIy MOHATHAMU, (POPMYIUPOBATH



OmpezeNeHus] TMOHSITHH, YCTaHaBIMBATh CYIIECTBEHHBIH  MPHU3HAK
KJIaCCU(UKALMU, OCHOBAHUA A1 OOOOIIEHHS W CpPaBHEHUS, KPUTEPHUU
IPOBOAMMOIO aHAJIN3A;

BOCIIPUHUMATh, (OpPMYJIUPOBAaTb U  NIPEeoOpPa3OBbIBATh  CYXKIACHUS:
YTBEpAUTENIbHbIE W OTPULIATEIbHBIC, €AUHUYHBIE, YacTHbIE M OOIIHE,
YCIIOBHBIE;

BBISIBJSITH ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
OpoTUBOpeuMss B (aKkTax, AAHHBIX, HAOIMIOACHUSX M YTBEPXKICHUSX,
npeparaTb  KpUTEpUU s BBISIBICHHUS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEUHH;

JieNnaTh BBIBOABI C HCIOJb30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
UHAYKTUBHBIX YMO3AKIIOUCHUH, yMO3aKIIIOUEHUH M0 aHAJIOTUH;
pa30bupath JA0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHUHN (MIPSIMBIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJIbHO HECIIOXKHbBIE JJOKa3aTEeJIbCTBA
MaTeMaTHYeCKux (PaKkToB, BBICTpaMBaTh AapPryMEHTALMIO, MPUBOAUTH
IpPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh CMOCO0 pemeHus y4eOHOM 3adaud (CpaBHHUBATH HECKOJBKO
BApUAHTOB pEUIEHMs, BbIOMpaTh Hauboiee NOAXOMAIMMNA C Y4ETOM
CaMOCTOSITEJIbHO BbIJICJIEHHBIX KPUTEPUEB).

Ba3oBble uccieaoBaTe/bLCKHeE 1eCTBUA:

WCITOJI30BaTh BOMPOCKHI KaK MCCIIENOBATEIHLCKUI MHCTPYMEHT MO3HAHUS,
dbopMyIUpOBaTh BOMPOCH], (PUKCUPYIOMIUE MPOTUBOPEUHE, IPOoOdIIeMy,
CaMOCTOSITENIbHO YCTaHABJIMBATh HCKOMOE U JlaHHOe, (HOpPMHUPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIMI0, MHEHHE,

MPOBOJUTh IO CAMOCTOSTEIHLHO COCTABJICHHOMY IUIAHY HECIIOXKHBIN
OKCIIEPUMEHT,  HEOOJIBIIIOE  HWCCIEAOBaHWUE 1O  YCTAHOBJICHHUIO
0COOCHHOCTEH MaTEMaTHYECKOr0 OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXTy COOO0M;

CaMOCTOSITENTbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO PE3yIbTaTam
MPOBENEHHOTO HAOIIOICHUS, WCCIEIOBaHUS, OICHUBATH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJOB U 000OITICHUA;

IIPOTHO3MPOBATh BO3MOXKHOE Pa3BHTHE TPOIlECca, a TAKXKE BBIIBUTATH
MIPEJIOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pabora ¢ unopmanmeii:

BBISIBIISAITH HEJIOCTATOYHOCTh M HM30BITOYHOCTH HWH(OpMAIu, ITaHHBIX,
HEOOXOAMMBIX JJIsl PEIICHHUS 3a]a4H;

BBIOMpATh, aHAIM3UPOBATh, CHUCTEMATU3UPOBATh WU HUHTEPHPETUPOBATH
UHGOPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEACTABICHHUS;



BbIOUpaTh (GopMy TMpeACTaBICHUsS HH(DOpPMALMM U WUTIOCTPUPOBATH
peliaeMble 3aJaud CXEMaMHd, JuarpaMMaMi, WHOM Trpadukod U uX
KOMOUHAIUIMU,

OLICHMBATh HAAEKHOCTh HMH(OpPMALMU MO KPUTEPUSIM, IPENTIOKEHHBIM
YUUTENEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:

BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMHU U TETSIMU OOIICHHUSI, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUYKY 3pPCHHsI B YCTHBIX U NMHCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS IO
X0y peIIeHus 3a7a49i, KOMMEHTHPOBATh IMOTYYCHHBIN Pe3ybTarT;

B X0JI¢ 00CY>KJIEHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
npo6JieMbl, perraeMoi 3a/1a4uu, BICKa3bIBaTh HJI€W, HAIICJICHHbIE Ha TIOMCK
pEIICHUs, COIMOCTABIATh CBOM CYXKIEHHUS C CYXICHUSMH JPYTUX
YYaCTHUKOB JHaJIOTa, OOHAPYXUBATh PAa3IMYUE M CXOJACTBO MO3UIUH, B
KOPPEKTHOM opme popMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKCHHUS,
OPEJICTaBIsATh  pPE3yNbTaThl  pEHIeHHs  3aJayd,  JKCIePUMEHTa,
UCCIIEIOBaHMsI,  TMPOEKTa,  CaMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHS C y4ETOM 3a/1a4 MPE3CHTAIMU 1 0COOCHHOCTEH ayIMTOPHUH;
NOHMMAaTh W WCIOJh30BaTh  MPEUMYIECTBA  KOMAHIHOHM U
UHAMBUAYAIbHON paboThl NpU pEIIeHUH Y4YeOHBIX MaTeMaTUYeCKUX
3ajady;

NPUHUMATH 1€JIb COBMECTHOU JESATENbHOCTH, TUTAHUPOBATh OPTaHU3AIUIO
COBMECTHOM pabOTHI, pachpenensTh BUAb pabOT, IOTOBapUBAThCH,
00CYXKJIaTh MPOIIECC U Pe3yabTaT paboThl, 00001aTh MHEHHUSI HECKOJIbKHUX
JIIOJICH;

y4acTBOBaTh B TpyNmoBbIX ¢Gopmax paboTel (oOcyxaeHus, oOMeH
MHEHUSIMH, MO3TOBBIC IITYPMBl U JPYTHE), BBITIOJHATH CBOK YacThb
paboThI U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTMMHU WICHAMH KOMaH/IbI,
OLICHMBATh KAa4eCTBO CBOETrO BKJa/Ja B OOUIMI MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYAaCTHUKAMH B3aUMO/ICHCTBUS.

PeryasiTuBHbIE YyHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH, aIrOPUTM PEIICHMs 3aJaud (WM €ro
4acTh), BHIOMpATh CHOCOO pELICHHUS C y4ETOM HMEIOIIMXCS PECYPCOB H
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATH
BAapUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(MOPMAIIUH.

CaMOKOHTPOJIb, SMOIUOHAJIbHBbIN HHTEJIEKT:

BIAJE€Th CHOCO0aMU  CaMONPOBEPKH, CAMOKOHTpOJISI mpolecca |
pe3yabTara peuieHusl MaTeEMaTUUEeCKOH 3a/1auu;



e MPEABUAECTH TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTH IIPH PEIICHUHU
3a1a4d, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENECTB, HAMIEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3YJIbTATa JCATEIBHOCTU IOCTABICHHOU LEIU
U YCIIOBUSIM, OOBSICHATDh NPUYUHBI TOCTH)KEHUS WM HEJOCTUKEHUS LIETH,
HaXOAHUTh OIIUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI

K xoHiy oOyuenus B 7 KJjacce OOYYAIOIIMICS TOJYYHUT CICTYIOIIHE
IIPEAMETHBIE PE3YIIBTATHI:

Yucna v BBIYMCICHUA

BoinonusATe, codyeTras yCTHbIE M NHUCbMEHHBIE MPHUEMBI, apu(pMeTHUECKHe
JEUCTBHUS C PAalMOHAIIBHBIMU YUCIIAMH.

HaxomuTth 3Ha4YeHHs] 4YMCIOBBIX BBIPAKEHHM, MPUMEHITH Pa3HOOOpa3HbIE
CrocoObl U MpUEMBI BBIUUCICHUS 3HAYEHUN JNPOOHBIX BBIPAKEHUM, COIEpPHKAIINX
OOBIKHOBEHHBIC U JICCATUYHBIC IPOOH.

[lepexonuTe OT onHOM (POPMBI 3aUCH YUCEN K ApyroM (mpeoOpa3oBBIBATH
JECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTHU B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBATH U YNIOPSAAOYUBATH PALMOHAJIBHBIC YUCIA.

OKpyrJsTh yucia.

BrInosHATE NPUKUAKY U OLIEHKY PE3YJIbTaTa BBIYUCICHUN, OLIEHKY 3HAYEHUN
YHUCJIOBBIX BBIPAXKEHUN. BBINOIHATHE JEHCTBUSA CO CTENEHSIMHU C HATypaJbHBIMU
MOKA3aTEIISIMH.

[IpuMeHATP  NpU3HAKK  ACIUMOCTH,  Pa3jl0KEHUE HAa  MHOXHUTENIH
HaTypaJbHBIX YUCEIL.

Pemate mpakTUKO-OPHEHTHPOBAHHBIE 3aa4M, CBS3aHHBIE C OTHOLIEHUEM
BEJIUYMH, IPONOPUUOHAIBHOCTBIO BEIMYMH, MPOLIEHTAMH, WHTEPIPETHPOBATH
pe3yJbTaThl PEIICHUS 3aa4 C YYETOM OIPAHUYEHUM, CBSA3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.

AJireOpanyeckue BbIpaKeHUs

Hcnonp3oBaTh anredpanyecKyr0 TEPMHUHOJIOTHIO M CUMBOJIMKY, IPUMEHSTH
e€ B IIpoliecce OCBOCHUS y4eOHOro MaTepuarna.

Haxonuth 3HaueHus: OyKBEHHBIX BBIPRXKEHUN MpPHU 3aJlaHHBIX 3HAYEHUSX
MIEPEMEHHBIX.

BeimonHsaTe  npeoOpa3oBaHUs — LEIOr0  BBIPAXKEHHS B MHOTOWIEH
IpUBEIEHNEM MOJOOHBIX CIaraeMbIX, PACKPHITHEM CKOOOK.

BBINONHAT yMHOXEHHWE OJHOYIEHA HAa MHOTOWIEH W MHOTOYIEHAa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJipaTa pa3HOCTH.



OCyIIECTBIIATh PA3JIOKEHUE MHOTOWIEHOB HA MHOMKUTEIM C IOMOILIBIO
BBIHECEHHUS 3a CKOOKM OOIIero MHOMHUTENs, TPYNIUPOBKU  CIAraeMbIX,
IpUMEHEHHUs (HOPMYII COKPAILIEHHOTO YMHOXKEHUSI.

[TpumeHsTh nmpeodpa3oBaHUsi MHOTOWICHOB JJIsi PEUICHUS! Pa3IUYHbIX 3a/1a4
U3 MaTEMATHUKHU, CMEKHBIX IIPEAMETOB, U3 PEATbHON MTPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATYpPaJIbHBIMU ITOKA3aTEISAMM IS
npeoOpa30BaHUs BHIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHEHHBIE ypaBHEHUS C OJHOW NEPEMEHHOW, MPUMEHSSA IMpaBuUia
Iepexo/ia OT UCXOAHOTO YPABHEHUS K PAaBHOCWIBHOMY eMy. [IpoBepATs, sABIsETCA
JIM YUCJI0 KOPHEM YPaBHEHHUS.

[TpumensTh rpaduueckre METObI IPU PEIICHUHU JTUHEHHBIX YpaBHEHUHN U UX
CHCTEM.

[TonOupaTe npuMepbl Map YUCEN, SABISIOUIMXCS PEHICHUEM JUHEHHOTO
YPAaBHEHMUS C ABYMS IIEPEMEHHBIMHU.

CTpouTh B KOOPAMHATHOW IUIOCKOCTH TpadUK JIHMHEHMHOTO ypaBHEHHUS C
JIBYMsI TEPEMEHHBIMH, IMOJIb3YSACh TpadUKOM, MPUBOIUTH MPUMEPHI PEIICHUS
YpaBHEHMUS.

Pewmath cuctemsl IBYX JIMHENHBIX YPAaBHEHUN C JBYMs NIEPEMEHHBIMH, B TOM
yuclie rpaduyecKy.

CocTaBnsATh M pellaTh JIMHEWHOE YpPaBHEHHWE WJIA CHUCTEMY JIMHEHHBIX
YPaBHEHUI II0 YCJIOBHUIO 3aJadyd, HWHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4y IOJyYEHHBIN pe3yJIbTaT.

DyHKIMHA

N300pakath Ha KOOPAMHATHOM MPSIMON TOYKH, COOTBETCTBYIOIINE 3aIaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbL, 3alICHIBATh YUCIOBBIE IPOMEKYTKHU Ha
aNre0panyecKoM s3bIKe.

OTMeuaTh B KOOPJAMHATHOW IJIOCKOCTH TOYKH IO 33JaHHBIM KOOpPJAWHATAM,
CTPOUTH rpapuKy JUHEUHBIX QyHKIUN. CTpOUTh rpaduk GyHKIUH Y = [X|.

OnucelBaTh C TMOMOLIBI0 (PYHKIIMM HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJINYMHAMH: CKOPOCTb, BPEMs, PACCTOSIHWE, II€HA, KOJWYECTBO, CTOMMOCTB,
POU3BOJAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonuthb 3HaueHne PyHKIIMU 10 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpadguueckuii cnocod MpeACTaBICHUA M aHAIM3a HMHPOpPMAIH,
U3BJIEKATh U MHTEPIPETUPOBATh HHPOPMAIINIO U3 TPApUKOB peaTbHbBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K koniy oOyueHus B 8 kiacce oOydarOmIMIICS TOJYYHUT CIETYIOIIHNE
NIPEAMETHBIE PE3YIIBTATHI:

Yucaa v BIYMCICHUSA



Hcnonp30BaTh HadajgbHBIE IMPEICTABICHUS O MHOXECTBE JEUCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUs, OKPYTJICHHUS U BBIUMCICHUM, N300pakaTh ACHCTBUTEIbHBIC
YHUCJIa TOYKaMH Ha KOOPJAWHATHOU IPSMOU.

[IpumeHsATh TOHSATHE apU(METUYECKOrOo KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHM, UCIIOJB3Ys MPU HEOOXOJUMOCTH KaJIbKYJSTOP, BBIMNOJHATH
npeoOpa3oBaHusl BBIPAKECHUN, COAEPXKAIIUX KBaApaTHbIE KOPHU, HCIIOJIb3Ys
CBOWCTBA KOPHEN.

Hcnonb3oBaTh 3anmucu OONBIIMX M MaJbIX YKCEN C MOMOUIBIO JECATUYHBIX
npo0Oeit u creneneit yucna 10.

AnreOpanveckue BbIPaKeHUS

[IpuMeHATh TMOHATHE CTENEHH C IEJbIM [0Ka3aTeJeM, BBINOJIHATh
npeoOpa3oBaHus BBIPAXKEHHH, COIEPIKAIIUX CTENEHH C LIEJIbIM MOKA3aTENIEM.

BbINONHATE TOXECTBEHHbIE MPE0oOpPa30BaHMs PALMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBUJI ACUCTBUIN HaJ MHOTOUJICHAMH U alre0pandyecKuMu ApoOsiMu.

PacknanpiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOXKUTEIIH.

[TpumensiTh mpeoOpa3zoBaHUs BbIPAXKEHUH AJIS PEIICHUs Pa3IUYHbIX 33/1a4 U3
MaTE€MaTHUKH, CMEXHBIX ITPEIMETOB, U3 PEAIbHOU IMPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pewmate nMHENHBIE, KBAaJpPAaTHBIC YPABHEHUS M PAalMOHAIBHBIE YPaBHEHMS,
CBOJSIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUM C ABYMS IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENUIINE UCCIETOBAHUSA YPABHEHUM U CUCTEM YPAaBHEHWH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpecTaBieHuid (yCTaHaBIUBaTh, UMEET
J YpaBHEHUE WJIM CHCTEMA YPABHEHUW PEIICHUS, €CIM HMEET, TO CKOJBKO, U
npouee).

[lepexoauTts OT cioBecHOW (OPMYIUPOBKH 3amadu K e€ anrebpandeckoi
MOJENM C IIOMOULIBIO COCTABJIECHUS YPABHEHUS WIH CHUCTEMBl YpPAaBHEHHWH,
WHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 33J1a4M NIOJIYYEHHBIN PE3YIbTAT.

[IpyuMeHATh CBOWCTBAa YHCIOBBIX HEPABEHCTB I CPAaBHEHUs, OLECHKH,
pelIaTh JUHEWHBIE HEPABEHCTBA C OJIHOW NEPEMEHHOM M MX CHUCTEMBI, JaBaTh
rpauyueckyr0 WLTIOCTPAIlMI0 MHOXECTBA PpEIICHUH HEpPaBeHCTBAa, CHUCTEMBI
HEPABEHCTB.

DOyHKIMHA

[ToHumaTh W KCMONB30BATh (PYHKI[MOHAJIbHBIE MOHSATHS U A3BIK (TEPMUHBI,
CHUMBOJIMYECKHE O00O03HAYEHUs), OINpENeNsaTh 3HaueHHE (PYHKUUU IO 3HAUYEHUIO
apryMeHTa, OIpeIeTsITh CBOMCTBA (YHKIIUU MO €€ rpaduKy.

Crtpoutsb rpaduku 3eMEeHTapHBIX (YHKIMNA BUIA:

y = kiX, y = X2, y = X3,y = [X|, Y = VX, OIHCBIBaTh CBOWCTBA YHCIOBONA
dbyHkmn 1o e€ rpaduky.



K xoHiy oOyuenus B 9 kiacce OOyYarOMIMICS TOJYYHT CICTYIOIIHE
MIPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YNIOPSAI0YMBATH PALIMOHAIBHBIE U HPPALMOHAJIbHBIE YUCIIA.

Boinonnsate apudmMervueckue ACUCTBUS € pallMOHATBHBIMH  YHMCIIAMH,
coyeTass YCTHbIE W TIMCbMEHHBIE MPHUEMBI, BBINOJHATh BBIYUCICHUS C
UppalMoHaIbHBIMU YUCIaMHU.

HaxoauTe 3HaueHuss CTENEHEW C LEJNbIMA TOKa3aTelsiMAU M KOPHEH,
BBIYUCJIISATh 3HAYEHUS YHUCIOBBIX BBIPAKECHUM.

OKpyrJisIiTh IEUCTBUTEIBHBIE YHWCIIA, BBINOJIHATh MPUKUAKY pE3yJbTara
BBIUHCIICHUN, OLICHKY YMCIJIOBBIX BBIPAXKEHUU.

YpaBHeHMS U HEpaBeHCTBA

Pemiate nuHENHBIE W KBagpaTHbIE YPAaBHEHUS, YPaBHEHMS, CBOJISIIMECS K
HUM, TIpOCTENIINE APOOHO-PAIIMOHATIHBIE YPABHEHHS.

Pemare cucrempl AByX JIMHEMHBIX YPaBHEHHW C JBYMs NEPEMEHHBIMU M
CHUCTEMBI JIBYX YPaBHEHUI, B KOTOPHIX OJIHO YPABHEHUE HE SIBISICTCS JIMHEHHBIM.

Pemate TekcTOBBIE 3amauu  anreOpandecKUM CIOCOOOM C  TOMOIIBIO
COCTaBJICHHS YPABHEHUS WJIA CUCTEMBI IByX YPABHEHUI C IBYMS IEPEMEHHBIMHU.

[IpoBOAWTH MPOCTEUIINE UCCIIENOBAHUSA YPABHEHUN U CUCTEM ypaBHECHUH, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUuecKux MpeIcTaBleHn (YyCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUU PEIICHUS, €CIH HUMEET, TO CKOJbKO, U
npouee).

Pemiate nuHelHbIE HEPAaBEHCTBAa, KBAaJpaTHBIE HEPABEHCTBA, M300pa’kaThb
pElLIEHNE HEPABEHCTB HA YHUCJIOBOM MPSMOW, 3allMCHIBATh PEIICHUE C MOMOUIBIO
CHMBOJIOB.

Pemiath  cucTeMbl  JIMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBAJpPaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHE CHCTEMbI
HEPABEHCTB HA YUCJIOBOM NPSMOM, 3aIIMChIBATh PELIEHUE C IOMOLIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUU PA3JIMYHbBIX 3a]1a4.

DyHKIUU

Pacmo3naBate (yHKIIMM W3y4eHHBIX BHAOB. [lOKa3bIBaTh CXEMaTUYECKU

pacIoiokeHUue Ha KOOPIUHATHOM TUIOCKOCTH rpadukoB GpyHKuui Buma: y = Kx, y
=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = VX, y = |x|, B 3aBrcuMocTH OT
3HaYeHUH K03()PUIIMEHTOB, ONTUCHIBATH CBOMCTBA (DYHKITHIA.

Crpouth U n300pakarb CXxeMaTUYECKH rpaduKu KBaJApPAaTUYHBIX (PYHKIUH,
OIHCHIBATh CBOMCTBA KBaIpATUUHBIX (YHKIUH MO UX rpadukam.

Pacnio3naBate kBagpaTHuHyl (QYHKLUHIO MO (opMyse, MPUBOAUTH MPUMEPHI
KBaJIPaTUYHBIX (DYHKIMHN U3 peaibHOM XKU3HU, (PU3UKU, TEOMETPHUHU.



YucaoBble MOCTEI0BATEILHOCTH H MPOTPeCCHH

PacrioznaBath apu(METHYECKYI0 M TEOMETPHUYECKYIO TIPOTPECCHH  IPH
pa3HBIX CIIOCO0aX 3a/IaHMUs.

BhITIONHATE,  BBIYHMCIEHUST C  HWCIOJBb30BaHWEeM (QopMya N-ro  djeHa
apu(pMEeTHIECKON U TEOMETPHUECKOMN MPOTrPECCHid, CyMMBI TIEPBBIX N YJICHOB.

M300paxaTh WICHBI IOCJICIOBATCIILHOCTH TOYKAMH Ha KOOPIWHATHOM
TUTOCKOCTH.

Pemarp 3amaum, CBS3aHHBIE C YMCJIOBBIMHU IOCIIEIOBATEILHOCTSAMH, B TOM
qrCcIie 3a1a4d U3 PEATbHOMN JKU3HH (C UCIIOJIb30BAHUEM KaJbKYJIATOPA, IUPPOBHIX
TEXHOJIOTUH).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/ Kontponbnbie IlpakTnyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
1 Uucna n Beruncienus. PanmonanbHbie o5 1
qyucia
2 AnreOpandeckue BoIpaKEHUS 27 1
3 YpaBHEHHS 1 HEPABCHCTBA 20 1
4 Koopaunats! u rpadpuku. yHKImn 24 1
5 [ToBTOpeHME U 06001IEHNE 6 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
8 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (undpossbie)
Ne n/m Kontpoabusie IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 Uwucna u Beruucinenus. KBajgpaTasie KOpHA 15
5 Uucna u BerariciieHusi. CTENeHb ¢ HETbIM 7
II0Ka3aTeleM
3 Anrebpanyeckue BhIpaXKeHHUs. 5 1
KBanpaTHblii TpEXuiieH
4 AnrebpanuecKue BHIPAXKCHHUS. 15 1
Anrebpandeckas 1po0b




VYpaBHenus u HepaBeHcTBa. KBagparHbie

5) 15 1
ypaBHEHUS
6 ypaBHeHI/IjI 1 HepaBeHCTBa. CUCTEMBI 13
YpaBHEHHIA
7 VYpaBueHus u HepaBeHCcTBa. HepaBeHCcTBa 12 1
8 Oyukuuu. OCHOBHbBIE TOHATUS
9 Oynkuu. YucnoBsie PyHKITUN
10 [ToBTOpeHME U 06001IEHNE 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0
9 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoTbI padoThI pecypes:
1 Ywucna u BeruncieHus. JlelicTBUTEIbHBIC 9
yucna
9 YpaBHEHHUS U1 HEPABEHCTBA. Y PAaBHEHUS C 14 1
OJIHOU IIEPEMEHHON
3 YPaBHeHI/IjI 1 HepaBeHCTBa. CUCTEMBI 14 1
yYpaBHEHHIA
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1
5 OyHKIUU 16 1
6 YuciioBeIE IOCIIEA0BATEIBLHOCTH 15 1
7 [ToBTOpenue, o6o0IIeHNE, CUCTEMAaTU3AIUS 18 1




3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102 6 0

IHOYPOYHOE IINTAHUPOBAHMUE

7 KIIACC
KouunyecTBOo 4yacoB DJIeKTPOHHbIE

Ne Hara uudgposbie

Tema ypoxka Kontpoabnbie IlpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE

padoTsI padoThI
pecypcsl

[TonsTHe panoHaILHOTO YHCIIA 1

Apudmernueckue AeHCTBUS C 1

paloHaIbHBIMU YHCIIAMU

Apudmernveckne AeHCTBUS C 1

paIoHaIbHBIMU YHCIIAMU

Apudmernueckue TeUCTBUS C 1

paloHaIbHBIMU YHCIIAMU

Apudmerndeckue AeicTBUSA C

1
paloHaIbHBIMU YHCIIAMU
Apudmerndeckue AeiCTBUSA C
1

paIoHaIbHBIMU YHCIIAMU

CpaBHeHue, ynopsaounBaHue 1

palMOHATIBHBIX YKCe

CpaBHeHue, ynopsi0unMBaHue 1

palMoHAIBHBIX YHCENT

CpaBHeHue, ynopsi0unMBaHue 1




palluOHAJIbHBIX YHUCCII

10 CreneHs ¢ HATYpaJIbHBIM ITOKa3aTeIeM 1

11 CreneHsb ¢ HaTypaJIbHBIM [TOKA3aTEIEM 1

12 CreneHsb ¢ HaTypaJIbHBIM [T0KA3aTEIEM 1

13 CreneHs ¢ HATYpaJIbHBIM ITOKa3aTeIeM 1

14 CreneHsb ¢ HaTypaJIbHBIM [T0KA3aTEIEM 1

15 Pemennie ocHOBHBIX 3a/1a4 Ha JpoOH, 1
MIPOLIEHTHI U3 PeasIbHOM MPaKTUKU

16 Pemennie ocCHOBHBIX 3a/1a4 Ha poOH, 1
MIPOILICHTHI U3 PEaJbHON MPaKTHUKH

17 Pemennie ocHOBHBIX 3a/1a4 Ha JpoOH, 1
MIPOILICHTHI U3 PEaJbHON MPaKTHUKH

18 Pemennie ocHOBHBIX 3a/1a4 Ha JpoOH, 1
MIPOLIEHTHI U3 PeasIbHOM MPaKTUKU

19 [Tpu3HaKK JETUMOCTH, Pa3JIOKEHUS HA 1
MHOKUTEJIHN HATypaTbHBIX YHCEI

20 [Ipu3Haku JeTMMOCTH, Pa3JI0KEHUS Ha 1
MHOKUTEJIHN HATypaTbHBIX YHCEI

21 Peanbubie 3aBucumoctu. [lpsimas u 1
oOpaTHasi TPOMOPIIMOHATBHOCTH

99 Peanbubie 3aBucumoct. [psmas u 1
oOpaTHast MPOMOPIHOHATEHOCTH

93 Peanbubie 3aBucumoctu. [lpsimas u 1
oOpaTHast MPOMOPIHOHATBHOCTH

24 Peanbubie 3aBucumoctu. [lpsimas u 1
oOpaTHasi TPOMOPIIMOHATBHOCTH

25 KonrponsHast pabora o Teme 1




"PaninoHanpHbIE yncia'

26 BykBeHHbIE BBIpaKEHUS

97 [Tepemennsbie. [lomycTrMbIe 3HAYCHUS
MIEPEMEHHBIX

28 dopmyisl

29 dopMybl
[IpeoOpazoBanre OYKBEHHBIX BBIPAXKCHU,

30 pacKpbITHE CKOOOK U TIPUBEICHUE
MOTOOHBIX CIIaraeMbIX
[IpeobOpazoBanme OYKBEHHBIX BHIpAKCHUH,

31 pacKpbITHE CKOOOK U IPUBEACHUE
MOTOOHBIX CIIaraeMbIX
[IpeobOpazoBanme OYKBEHHBIX BHIpAKCHUH,

32 PacKphITHE CKOOOK ¥ MPUBEICHHE
MOTOOHBIX CIIaraeMbIX
[IpeobOpazoBanme OYKBEHHBIX BHIpAKCHUH,

33 PacKphITHE CKOOOK ¥ MPUBEICHHE
MMOIOOHBIX ClIaraeMbIX

34 CBolicTBa CTENIEHU € HATYpaJIbHBIM
MOKa3areneM

35 CBolicTBa CTENEHH C HATYpabHBIM
MOKa3areieM

36 CBolicTBa CTENEHH C HATYpaTbHBIM
rokaszaresem

37 MHoroueHbl

38 MHorouseHbl

39 Crnosxenue, BBIYUTaHUE, YMHOKECHUE

MHOI'O4JICHOB




CnoxxeHue, BBIYUTAHUE, YMHOKEHUE

40 1
MHOTOYJICHOB
41 Crnosxenue, BBIYUTaHUE, YMHOKECHUE 1
MHOTOYJICHOB
42 Crnosxenue, BBIYUTaHUE, YMHOKEHHE 1
MHOTOYJICHOB
43 @opMyIIbl COKPAILIEHHOTO YMHOXKECHUS 1
44 DopMyIbl COKPAIIEHHOTO YMHOXKEHUS 1
45 @DopMyIIbl COKPAIEHHOTO YMHOXKEHUS 1
46 DopMyIbl COKPAIIEHHOTO YMHOXKEHUS 1
47 DopMyIbl COKPAIIEHHOTO YMHOXKEHUS 1
48 PaznoxeHnre MHOrOYWIEHOB Ha MHOKHUTEIHN 1
49 Pa3noxeHre MHOTOUJICHOB Ha MHOKUTENH 1
50 PaznoxeHnre MHOrOYWIEHOB Ha MHOKHUTEIHN 1
51 Pa3noxeHre MHOTOUJICHOB Ha MHOKUTENH 1
59 KonrponsHast pabora o Teme 1
"AnreOpanyecKkue BeIpaKeHU"
53 VYpaBHeHue, mpaBuiia IpeodpazoBaHus 1
YpaBHEHHUSI, PABHOCUIILHOCTh YpaBHEHUI
JIuneitHoe ypaBHEHHE C OJTHOU
54 MepEMEHHOM, pellieHrne TUHEHHBIX 1
YpaBHEHU
JIuHeliHOe ypaBHEHME C OHOM
95 IIEPEMEHHOM, pelIeHNnEe TMHEUHBIX 1
YpaBHEHUU
56 JInHenHoe ypaBHEHHE C OJTHOU 1

[IEPEMEHHOH, PEILIEHNE JTUHEHHBIX




YpaBHEHUU

57 Pemenue 3amau ¢ moMOIIbIO ypaBHEHHI 1

58 Pemienue 3a1a4 ¢ MOMOIIbI0 YpaBHEHUH 1

59 Pemienue 3a1a4 ¢ MOMOIIbI0 YpaBHEHUH 1

60 Pemenue 3amau ¢ moMoIIbIO ypaBHEHHI 1

61 JInHeliHOe ypaBHEHUE C IBYMs 1
MIEPEMEHHBIMH U €T0 rpaduk

62 JIuHetHoe ypaBHEHHE C ABYyMS 1
NEPEMEHHBIMU U €ro rpaduk

63 Cucrema 1ByX JTUHEHHBIX YPaBHEHHH € 1
IBYMS IEpEMEHHBIMU

64 Cucrema 1ByX JTUHEHHBIX YPaBHEHHH € 1
IBYMSI TIEPEMEHHBIMU

65 CucreMa IByX JTUHEUHBIX YPaBHEHUH C 1
IBYMS IEpEMEHHBIMU

66 Cucrema 1ByX JTUHEHHBIX YPaBHEHHH € 1
IBYMS IEpEMEHHBIMU

67 Pemenue cuctem ypaBHEHHIA 1

68 Pemenue cucrem ypaBHeHUM 1

69 Pemenue cuctem ypaBHEHHIA 1

70 Pemenue cucrem ypaBHeHUM 1

71 Pewrenue cucreM ypaBHEeHUN 1

79 Kontponbnas padota nmo teme "JIuHeiHbIe 1
ypaBHEHUA"

73 KoopannaTa Touku Ha mpsIMOit

74 UwucioBbie TPOMEKYTKH

75 Yucnosble IPOMEKYTKH




PaccrosiHne Mexy 1ByMs TOYKaMHU

76 . s 1
KOOPIMHATHOM MpAMOn

77 Paccrosiane Mex 1y IByMs TOUKaMHu 1
KOOPAMHATHOU MPSMOK

78 [IpssimoyronpHas cucTeMa KOOpAWHAT Ha 1
TUIOCKOCTH

79 [IpsmMoyroibpHas cucTeMa KOOpIuHaT Ha 1
TUIOCKOCTH

80 [Tpumeps! rpaduKoB, 3a1aHHBIX 1
bopmynamu

81 [Tpumeps! rpaduKoB, 3a1aHHBIX 1
dbopmynamu

82 [Tpumeps! rpaduKoB, 3a1aHHBIX 1
bopmynamu

83 [Tpumeps! rpaduKoB, 3a1aHHBIX 1
bopmynamu

84 Urenue rpaq)I:IKOB peaTbHBIX 1
3aBUCHMOCTEH

85 Urenue rpaq)I:IKOB peaJIbHBIX 1
3aBUCUMOCTEH

86 [Tonsitue GynkIM 1

87 I'paduk Gyakmmm 1

88 CaoiicTBa pyHKUINH 1

89 CaoiicTBa GyHKIIUN 1

90 Jlunelinas QyHKIUSA 1

91 Jluneiinast pyHKIUSA 1

92 [TocTpoenue rpaduka TUHEHHON QyHKIHH 1




93 [TocTpoenue rpaduka TUHEHHON QyHKIHH

94 I'paduk pynkmum y =[x|

95 I'padux pynkunm y =[x|

96 KonrponsHast pabora o Teme 1
"Koopaunats! u rpadpuku. Oynkum”
[ToBTOpEHNE OCHOBHBIX OHATUIN U

97 METOJOB Kypca 7 Kjacca, 00001IeHne 1
3HaHUI
[ToBTOpEHUE OCHOBHBIX MOHATHI U

98 METOOB Kypca 7 Kjacca, 00001IeHne 1
3HaHUI
[ToBTOpEHUE OCHOBHBIX MOHATHI U

99 METOJIOB Kypca 7 Kiacca, 00001IeHue 1
3HAHUU
[ToBTOpEHUE OCHOBHBIX MOHATHI U

100 METOJIOB Kypca 7 Kiacca, 00001IeHme 1
3HAHUU

101 HroroBast koHTpOIBHAS paboTa 1
[ToBTOpEHUE OCHOBHBIX MOHATHI U

102 METOJIOB Kypca 7 Kiacca, 00001IeHne 1
3HaHUI

OBUIEE KOJIMYECTBO YACOB I1O0 102
IMPOI'PAMME




8 KVIACC

KouunyecTBOo 4acoB JJIeKTPOHHbBbIE
Nem/m | Tema ypoxa Kontpoannbie  Ilpakruueckue Aara i ppoBbie
Bcero u3ydeHusi oOpa3zoBaTesibHbIE
padoTsI padoThI pecypen
KBanpaTHblii KOpeHb U3 UHCIIa
[TonsiTHE 006 UPPALMOHAIEHOM YUCIE
3 JlecsiTuuHbIe TPUOTUKESHUS 1
UppaLMOHATIbHBIX YHCET
4 JlecsiTuuHbIe TPUOTUKESHUS 1
UppaLMOHATIbHBIX YHCET
5 JleficTBUTEIbHBIC YHCTIA 1
6 CpaBHEHHE NEUCTBUTEIBHBIX YHCEIT 1
7 CpaBHeHME IEUCTBUTEIbHBIX YHCEI 1
8 Apudmerndeckuii KBaJpaTHBIN KOPECHb 1
9 VYpaBHeHHe BUIA X = a 1
10 CgoiicTBa apuPpMETHICCKUX KBAJAPATHBIX 1
KOpHEM
1 CBoiicTBa apu(PpMETHICCKUX KBAJAPATHBIX 1
KOpHEM
12 [IpeoOpa3oBaHKe YHCIOBBIX BHIPAKCHHIHA, 1
coJiepKalluX KBaJApaTHbIE KOPHU
13 [IpeoOpazoBaHue YNCTOBBIX BRIPAKCHHH, 1
coJiep KaIliX KBaJpaTHbIE KOPHU
14 [IpeoOpa3oBaHKe YHCIOBBIX BHIPAKCHHIHA, 1
coJiep KaIluX KBaJpaTHbIe KOPHU




[IpeoOpa3oBaHKe YHCIOBBIX BHIPAKCHHIA,

15 coJiep KalnX KBaJpaTHbIE KOPHU !
16 CreneHs ¢ 11eJIBIM ITOKa3aTeIeM 1
CrangapTHas 3anuch uncia. Pazmepsl
00BEKTOB OKpYy:Karomero Mupa (ot
17 3JIEMEHTAPHBIX YACTHIL 10 KOCMUYECKUX 1
00BEKTOB), JUTMTEIILHOCTh MTPOIIECCOB B
OKpYKaroIlleM MUpe
18 CBOICTBA CTEIIEHHU C LEJIBIM ITOKA3aTEIEM 1
19 CBOICTBA CTEIICHU C IEIbIM ITI0KA3aTelIeM 1
20 CBOICTBA CTEIIEHHU C LEJIBIM ITOKA3aTEIEM 1
21 CBOICTBA CTEIICHU C IEIbIM ITI0Ka3aTelIeM 1
22 CBOICTBA CTEIIEHHU C LEJIBIM ITOKA3aTEIEM 1
23 KBanpatsblii TpéxuiieH 1
24 KBanpartuslii TpéxuneH 1
o5 PasnosxeHne kBagpaTHOro TpéX4saeHa Ha 1
MHOKUTEIIN
26 PasnosxeHne kBagpaTHOro TpéX4saeHa Ha 1
MHOKHTEIIH
KontponbHas paboTa mo TeMam
27 "KBagparasie kopau. CTeneHu. 1
KBanpatusiii Tpexuien"
28 AnreGpanueckas qpoob 1
29 JlomycTuMble 3HAYCHUS IEPEMECHHBIX, 1
BXOJIAIIUX B alre0pandecKkue BhIPaKCHUS
30 JlomycTMbIe 3HaYEHUS TTIEPEMEHHBIX, 1

BXOJAIIUX B anre6pa1/1qec1<I/Ie BBIPpaXXCHUA




OcHOBHOE CBOWCTBO anredpanyeckon

31 npodu

32 Coxkpatenue apobeit

33 Coxkpaienue apooei

34 Coxkpatenue apobeit

35 CrnoxeHne, BBIYATAHUE, YMHOKCHHE U
JIeICHUE alreOpandeckux Ipooeit

36 CrnoxeHue, BBIYUTAaHUE, YMHOKCHHE U
neneHue anredbpanyeckux apooeit

37 CrnoxeHne, BBIYATAHUE, YMHOKCHHE U
neneHue anredbpanyeckux apooeit

38 CrnoxeHne, BBIYATAHUE, YMHOKCHHE U
JIeICHUE alreOpandeckux Ipooeit

39 ITpeoOpa3oBaHue BBIpAXKECHUH,
COJIEpIKaIINX anredpandeckue Ipoodu

40 [IpeoOpazoBanme BhIpaKEHUH,
COJIEpIKaIINX alredpandeckue Ipoodu

41 [IpeoOpazoBanue BhIpaKEHUH,
coJepKalmx aaredpandeckue 1poou

42 'I‘COHTpOJIBHaH pabota o Teme

AnreGpanueckas qpoos"

43 KBagparnoe ypaBHeHHE

44 Hemnonnoe kBagpaTHoe ypaBHEHUE

45 Henonnoe kBagpaTHoe ypaBHEHUE

46 dopmyiia KOpHEH KBAIPaATHOTO
YpaBHEHHUSI

47 @opMyita KOpHEH KBaPAaTHOIO




YpaBHEHUSA

dopmyiia KOpHEH KBAJIPaTHOTO

48
YpaBHEHHUS

49 Teopema Buera

50 Teopema Buera

51 Pemenue ypaBHeHMi, CBOAAIIUXCA K
KBaJPAaTHBIM

59 Pemenue ypaBHeHU#, CBOAAILIUXCS K
KBaJIpaTHbIM

53 [Ipocreitmme 1poOHO-paIOHATIEHBIE
YpaBHEHHUS

54 [Ipocreitmme 1poOHO-paIOHATIEHBIE
YpaBHEHUS

55 Pemenue TeKCTOBBIX 3a/1a4 ¢ IOMOIIIbIO
KBaJPaTHBIX YPaBHEHUI

56 Pemrenne TeKCTOBBIX 33/1a4 C IOMOIIBIO
KBaJpaTHBIX YPaBHEHUI

57 KontponbHas padoTa mo teme
"KBanparHubie ypaBHEeHUA"
JInHeliHOe ypaBHEHUE C IBYMs

58 MEPEMEHHBIMH, €ro rpaduk, mpuMepbl
pelIeHusl ypaBHEHUH B LENBIX YHCIIAX
JInHeliHOe ypaBHEHUE C IBYMs

59 MEPEMEHHBIMH, €ro rpaduk, mpuMepbl
pelLIeHNs YPaBHEHUH B LENBIX YUCIIAX
JIuHetHoe ypaBHEHHE C ABYyMS

60 MepEMEHHBIMH, €T0 TpaduK, TPUMEPHI

pELIEHNs YPaBHEHUI B LEJbIX YHACIAX




Pemenne cucreM AByX JIMHEWHBIX

o1 YPaBHEHUH € ABYMS IEPEMEHHBIMHU 1

62 Pemenue cucrem 1ByX JMHEHHBIX 1
YPaBHEHUH € ABYMs IEPEMEHHBIMU

63 Pemenue cucrem AByX JIMHEHHBIX 1
YPaBHEHUH € ABYMS IEPEMEHHBIMU

64 IIpuMepsl penieHus: CUCTEM HEJTMHEHHBIX 1
YPaBHEHUH € ABYMS IEPEMEHHBIMU

65 IIpuMepsl penieHus: CUCTEM HEJTMHEHHBIX 1
YPaBHEHUH € ABYMs IEPEMEHHBIMU
I'padmueckas nHTEpHIpeTaLs ypaBHEHUS

66 C IByMsI IEPEMEHHBIMU U CUCTEM 1
JIMHEWHBIX YPABHEHUN C ABYMS
IIEPEMEHHBIMU
I'padmueckas nHTEpIIpeTaLls YpaBHEHUS

67 C IByMsI IEPEMEHHBIMU U CUCTEM 1
JIMHEWHBIX YPABHEHUN C ABYMS
[IEPEMEHHBIMU

68 Pemenue TeKCTOBBIX 3a/1a4 ¢ IOMOIIIbIO 1
CHUCTEM ypaBHEHUI

69 Pemenue TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO 1
CUCTEM ypaBHEHUU

20 PemreHne TeKCTOBBIX 33/1a4 C IOMOIIBIO 1
CHUCTEM ypaBHEHUI

71 UucnoBble HEPABEHCTBA U UX CBOMCTBA 1

72 UwucoBbie HEPABEHCTBA U UX CBOMCTBA 1

73 HepaBeHcTBO ¢ 0/1HOM TTepeMeHHON 1

74 JIunelinbie HEpaBEHCTBA C OJTHOU 1




IIEPEMEHHON U UX pEeLICHUE

JIuHeiiHbIe HEpaBEHCTBA C OJJHOM

& IIEPEMEHHON U UX pEeLICHUE

76 JIuHeiiHbIe HEpaBEHCTBA C OJJHOM
MEPEMEHHOMN U UX PEIICHUE

o Cucrembl TMHEHHBIX HEPABEHCTB C OJHOU
IIEPEMEHHON U UX pEeLICHUE

78 CucTteMbl TMHEUHBIX HEPABEHCTB C OJHOM
IIEPEMEHHON U UX pEeLICHUE

79 CucTeMbl TMHEUHBIX HEPABEHCTB C OJHOM
MEPEMEHHOMN U UX PEIICHUE
N3o00paxeHune penieHus TMHEHHOTO

80 HEPAaBEHCTBA U UX CHCTEM Ha YUCIIOBOM
IpsIMOI
N3o00paxeHune penieHus TMHEHHOTO

81 HEPaBEHCTBA U UX CUCTEM Ha YHCIIOBOM
IpsAIMOI

82 KontponbHas paboTa mo TeMam
"HepaBenctBa. Cuctembl ypaBHEHUI"

83 [Tonarue GpyHKUIUU

84 Ob6nacTh ornpeneaeHus: © MHOXKECTBO
3HAaYeHUN QYHKIUU

85 Cnioco6wI 3amanust GyHKITAN

86 I'padux pyHKINN

87 CaoiicTBa GyHKITUH, UX OTOOpaKEHHE Ha
rpaduke

88 UreHue u mocTpoeHue rpadukoB

byHKIII




[Tpumeps! rpadukoB GyHKINH,

89 OTPaKAIOIINX PEATbHBIE MPOIIECCHI 1
OYHKIHH, OMICHIBAIOIIUE MPSIMYIO U

90 00paTHYIO IPOMOPIIMOHATILHEIE 1
3aBUCUMOCTH, UX Irpaduku

91 ['unepbomna 1

92 'umep6ona 1

93 I'paduk pynkmum y = x? 1

94 I'padux pyHkuum y = x? 1
Oynkuun Y =X,y = X3,y = VX, y = [x[;

95 rpaduuecKoe pereHne ypaBHeHUN U 1
CUCTEM ypaBHEHUU
Oyukmum Y =X2, Yy = X3,y = VX, y = [X;

96 rpaduveckoe pereHne ypaBHeHUH 1 1
CUCTEM ypaBHEHUU
[ToBTOpEHNE OCHOBHBIX OHATUIN U

97 METOJIOB KypCOB 7 M 8 KJIaCCOB, 1
000011IeHNE 3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHSATHH U

98 METOJIOB KypCOB 7 U 8 KIIacCOB, 1
000011IeHNE 3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHSATHH U

99 METOJIOB KypCOB 7 U 8 KIIacCOB, 1
00001IeHIEe 3HAHMIA
[ToBTOpEHNE OCHOBHBIX OHATHUI U

100 METOJIOB KypCOB 7 M 8 KJIaCCOB, 1
00001IeHIEe 3HAHMIA

101 HroroBast koHTpOIBHAS paboTa 1




[ToBTOpEHNE OCHOBHBIX IOHATUI U

102 METOJIOB KypCOB 7 M 8 KJIaCCOB, 1
000011IeHNE 3HAHUN
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
[TPOI'PAMME
9 KJIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne ara u(poBbIe
n/n Tema ypoxa Bcero Kontpoabubie  Tpakririeckite i[r&yqelmﬂ :lﬁ];l;l;oBaTenLHble
padoTbI padoThI pecypenr
PanmonaneHble Kclia, UppalMOHAIbHbIE
1 YHCIIa, KOHEYHbIE B OECKOHCUYHEIC 1
JeCATUYHbIE poOu
MHOXECTBO JIeHCTBUTEIBHBIX YHCE]L,
2 JIEHCTBUTEIILHBIE YHMCIIa KaK OECKOHEUHBIE 1
JeCATUYHbIE poOu
B3anMHO 01HO3HAYHOE COOTBETCTBUE
3 MEXIy MHOXECTBOM JE€HCTBUTEIBHBIX 1
YHUCEI U MHOYKECTBOM TOUYEK
KOOPJHMHATHOU IIPSAMOM
CpaBHeHME ACHCTBUTEIBHBIX YHCE,
4 apudMeTUIECKHE TEUCTBUS C 1
JIEHCTBUTEIIbHBIMU YU CIAMU
5 [TpubnmmxEHHoe 3HaYeHUE BEIMYHMHBI, 1
TOYHOCTH MPUOIINKEHUS
6 OxpyriieHue 9rcen 1




OxpyrieHnue yucen

[Tpuxuaka 1 oleHKa pe3yabTaToB

8 BBIUMCIICHUM

9 [Ipuknaka v OLIEHKa pe3yJbTaTOB
BBIYMCIICHUI

10 JInnelinoe ypaBHeHue. Pemienue
YpaBHEHUH, CBOIAIIMXCS K JIMHEUHBIM

1 JIuneitnoe ypaBHeHue. Penenue
YpaBHEHUH, CBOIAIIMXCS K JIMHEUHBIM

12 KBanpatHoe ypaBHeHue. Penienne
YPaBHEHUH, CBOAAIIMXCS K KBaJPAaTHBIM

13 KBanparnoe ypaBHeHue. Perenue
YpaBHEHUM, CBOASAIINXCS K KBaJAPATHBIM

14 bukBanpaTHbie ypaBHEHUS

15 bukBanpartHbie ypaBHEHUs
[Ipumepsl penienrst ypaBHEHUM TPEThEH U

16 YETBEPTOU CTEIICHEN Pa3JIOKEHUEM Ha
MHOKHUTEIH
[Ipumepsl penienrst ypaBHEHUM TPEThEH U

17 4eTBEPTOU CTETICHEH pa3JIoKEHUEM Ha
MHOHUTEIH

18 Pemenue npo6HO-paiioHaIbHBIX
ypaBHEHUU

19 Pemenne npoOHO-paiMOHAIBHBIX
ypaBHEHUU

20 Pemenye TeKCTOBBIX 3a71a4
anreOpanvdecKuM METOA0M

21 Pemienne TeKCTOBBIX 3a/1a4




anredpandeckuM MEeTOA0M

Pemenye TeKCTOBBIX 3a1a4

22 anredpandeckuM MEeTOI0M

93 KoHnTtposbHast pabora mo teme "YpaBHEHHS
C OIHOM epeMeHHOM"

24 YpaBHEeHME ¢ ABYMsI IEPEMEHHBIMU U €TO
rpaduk

o5 VYpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU U €T0
rpaduk

26 CucremMa IByX JUHEUHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU U €€ pellleHne

97 Cucrema 1ByX JUHEHHBIX YPaBHEHUI C
JBYMsI IEPEMEHHBIMU U €€ pEIlIeHNE

28 CucremMa IByX JUHEUHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU U €€ pEIlIeHNE

29 CucremMa IByX JUHEUHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU U €€ pelleHne
Pewienue cucreM 1ByX YypaBHEHHM, OHO

30 U3 KOTOPBIX JIMHEWHOE, a APYroe — BTOPOM
CTENEHU
Pemenue cucrem AByX ypaBHEHHUM, OJTHO

31 13 KOTOPBIX JIMHEIHOE, a JPYroe — BTOPOI
CTENEHU
Pemenue cucrem AByX ypaBHEHHUM, OJTHO

32 13 KOTOPBIX JIMHEHHOE, a IPYroe — BTOPOI
CTETEeHH

33 Pemenue cucrem AByX ypaBHEHUM, OJTHO

13 KOTOPBIX JUHEUHOE, a IPYyroe — BTOPOU




CTCIICHU

['padmyeckas HHTEpIIpETALINS CUCTEMBI

34 YpaBHEHUU € ABYMS IEPEMEHHBIMU 1

35 Pemenye TeKCTOBBIX 3a1a4 1
anredpanvecKuM Crocooom

36 Pemenue TekcToBBIX 3a/1a4 1
areOpanyecKuM crocooom

37 KoHnTtponbhast pabora mo teme "CucreMbl 1
ypaBHEHHUI"

38 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA

39 UYucnaoBble HEPAaBEHCTBA U UX CBOWCTBA

40 JIvHeitHbIe HEpaBEHCTBA C OJHOM 1
MIEPEMEHHOM U UX PEIICHUE

a1 JIvuHeiiHbIE HEPABEHCTBA C OJHOM 1
NEePEMEHHOM U UX pElICHHE

42 JIvHeitHbIe HEpaBEHCTBA C OJHOM 1
IIEPEMEHHOMN U UX PEILICHUE

43 CucreMbl TUHEUHBIX HEPABEHCTB C OJJHOM 1
MIEPEMEHHOM U UX PEIICHUE

44 CucTembl TUHEHHBIX HEPABEHCTB C OAHOM 1
IIEPEMEHHOM U UX PEILICHUE

45 CucreMbl TUHEUHBIX HEPABEHCTB C OJJHOM 1
IIEPEMEHHOMN U UX PEILICHUE

46 KBaapaTHbie HEpaBEHCTBA U UX PEIICHUE 1

47 KBaznpaTHble HEpaBEHCTBA U UX PELLIEHUE 1

48 KBaapaTHbie HEpaBEHCTBA U UX PEIICHUE 1

49 KBaznpaTHble HEpaBEHCTBA U UX PELLIEHUE 1




50

KBanpaTHble HEpaBEHCTBA U UX PELLIEHUE

['padmyeckas HHTEpIpETAIUsl HEPABEHCTB

ol U CUCTEM HEPABEHCTB C JBYMs
HepEMEHHBIMH
['paduueckas MHTEpIIpETAINS HEPABCHCTB

52 Y CUCTEM HEPABEHCTB C ABYMS
TIepEMEHHBIMH

53 KoHnTtponbHas paborta mo Teme
"Hepasencrna"

54 KBanparnunas ¢pynkuus, e€ rpaduk u
CBOMCTBA

55 KBaaparnunas pyukius, e€ rpaduk u
CBOMCTBa

56 KBanparnunas ¢pynkuus, e€ rpaduk u
CBOMCTBa

57 [Tapabona, KOOpIMHATHI BEPIINHBI
napaboIIbl, 0Cb CHMMETPHUH 11apadoIbl

58 [Tapabosa, KOOpIUHATHI BEPIIUHBI
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI

59 [Tapabona, KOOpIMHATHI BEPIIUHBI
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI

60 [Tapabona, KOOpIAMHATHI BEPIIUHBI
napaboIIbl, OCb CHMMETPHUH 1apadoIbl

61 [Tapabosa, KOOpIUHATHI BEPIIUHBI
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI

62 [Tapabona, KOOpIAMHATHI BEPIIUHBI
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI

63 I'paduku pynkumit: y = kx, y=kx +b,




y=k/x, y=x3, y=vX, y=|x|

I'paduku pynkmii: y = kX, y = kx + b,

o4 y=k/x, y=x3, y=vX, y=|X|

65 I'paduku pynkomit: y =kx, y=kx + b,
y=Kk/X, y=x3, y=vX, y=|X|

66 I'paduku pynkumit: y = kx, y=kx +b,
y=k/x, y=x3, y=vX, y=|X|

67 I'paduku pynakomit: y =kx, y=kx + b,
y=k/x, y=x3, y=vX, y=|X|

68 I'paduku pynkomit: y =kx, y=kx + b,
y=Kk/X, y=x3, y=vX, y=|X|

69 KontponsHas padora no teme "®ynkuun"

70 [NoHsTHE YMCIIOBOM TOCIEIOBATEILHOCTH
3aaHue MOCIe10BaTEIBHOCTH

71 peKyppeHTHOH dopmyoit u popmymoit N-
ro WieHa

79 ApudmeTrndeckast U TeOMETpUUYECKast
IIPOrpeccuu

73 ApudmeTrnueckasi U reoMeTpUyYecKas
POrpeccuu
®opmyIibl N-ro WieHa apupMeTHIECKOi 1

74 T€OMETPUUYECKON MPOTPECCUI, CYMMBI
MEPBBIX N YJICHOB
@opmyIiel N-To iieHa apuPMeTHIECKOH 1

75 TE€OMETPUUECKOIN MPOTPECCH, CyMMBI
MEPBBIX N YJICHOB

76 ®opmMybl N-T0 YieHa apuhMEeTUIECKON U

T€OMETPUYECKOU IIPOTPECCUi, CyMMBI




MECPBLIX N 4JI€HOB

77

®dopMybl N-T0 YieHa apuhMEeTUIECKON U
T€OMETPUYECKOU IIPOTPECCUi, CyMMBI
NEPBBIX N YJIECHOB

78

®opMybl N-T0 YieHa apuhMEeTUIECKON U
F€OMETPUUYECKON TPOrpecCHii, CyMMBbI
MEPBBIX N YJICHOB

79

N3o0pakeHue 4ieHOB apuhMETUIECKON 1
reOMETPUUYECKON MPOrpeccrii ToOuKaMu Ha
KOOPAMHATHOW IJIOCKOCTH

80

N3o6pakeHune 1wieHOB apu(PpMETHIECKOH 1
T€OMETPUYECKON ITPOrPECCUil TOUKaMH Ha
KOOPAMHATHOW IJIOCKOCTH

81

JIMHENHBIN ¥ YKCIOHEHIMAJIBHBIA POCT

82

Cl10KHbBI€ POLIEHTHI

83

CroxHbIE TPOLIEHTHI

84

KoHnTtponbhas padota mo teme "HucnoBbie
IIOCJIENOBATEIILHOCTH "

85

[ToBTOpeHue, 0600IIeHNE U
CHCTEMAaTU3alus 3HaHUH. 3aImch,
CpaBHEHUE, JEHUCTBUS C JEHCTBUTEIbHBIMU
YUCJIaMH, YACTIOBAs TIpsiMast

86

[ToBTOpeHnue, 0600IIeHNE 1
cucreMarusanus 3HaHui. [IponeHTsl,
OTHOILIEHHUS], TPONIOPLIUU

87

[ToBTOpEHME, 0000IIIEHNE U
cucremarusanus 3Hanuil. OKpyrieHue,
npubIMKEeHNE, OI[CHKa




88

[ToBTOpeHue, 0600IIEeHNE U
cucTeMarusanys 3HaHui. Pemenune
TEKCTOBBIX 3aJ1a4 apUPMETHICCKUM
CIocooom

89

[ToBTOpeHnue, 06001IIeHNE U
cucTeMaru3anus 3Hanuii. Pemenue
TEKCTOBBIX 3aJ1a4 apUPMETUICCKUM
CIocooom

90

[ToBTOpeHue, 0600IIEeHNE U
cucTeMaru3anus 3Hanuil. Pemenue
TEKCTOBBIX 3371a4 apUPMETHICCKUM
CIocooom

91

[ToBTOpeHue, 0600IIEeHNE U
cucremaTtu3anus 3Hanuil. [IpeoOpasoBanue
areOpandecKux BhIPAKEHHM, JOMYCTHMBbIE
3HA4YCHUA

92

[ToBTOpEHME, 0000IICHNE U
cucremaTtu3anus 3Hanuil. [IpeoOpasoBanue
areOpandecKuX BhIPAKEHHM, JOMYCTHUMBbIE
3HA4YCHUA

93

[ToBTOpEeHME, 0000IIEHNE U
cucremaTtu3anus 3Hanuil. [IpeoOpasoBanue
areOpanyecKux BhIPAKEHHM, JOMYCTHUMBbIE
3HAa4YCHUA

94

[ToBTOpEHME, 0000IIIEHNE U
cucreMartuzarus 3Hanui. [IpeobpazoBanue
areOpandecKuX BhIPAKEHHM, JOMYCTHUMBbIE
3HAYCHU A

95

[ToBTOpEHME, 0000IICHNE U




cucremaTusauus 3HaHui. OyHKIUK:
MOCTPOEHHUE, CBOMCTBA N3YUYEHHBIX

byHKIMMA

96

[ToBTOpeHnue, 0600IIeHNE U
cucremaTusauus 3HaHui. OyHKIUU:
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX

byHKIMHA

97

[ToBTOpeHue, 0600IIEeHNE U
cucremaTusauus 3HaHui. OyHKIUU:
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX

byHKIUI

98

[ToBTOpEHME, 0000IICHNE U
cucremaTusauus 3HaHui. OyHKIWK:
IIOCTPOEHUE, CBOMCTBA NU3yYEHHBIX

byHKIUI

99

[ToBTOpEeHME, 0000IIEHNE 1
cucreMartuzanus 3Hanui. [ papudeckoe
pelieHue ypaBHEHUN U UX CUCTEM

100

[ToBTOpEHHE, 0000IIEHNE U
cucreMartuzanus 3Hanui. [ papudeckoe
pelIeHre ypaBHEHUH U UX CUCTEM

101

Hrorosast kKoHTpoJbHASA paboTa

102

O0001IeHre U cUCTEMATU3aLMs 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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