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HOACHUTEJBHASA 3AIINCKA

AnreOpa sBISETCS OJHAM U3 OINOPHBIX KYpPCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHa OOecHeuynBaeT M3y4YEHHWE JPYrUX JUCLUUIUIMH, Kak
€CTECTBCHHO-HAYYHOTO, TaK M TYMaHUTapHOTO IIMKJIOB, €€ OCBOCHHUE
HEOOXOIMMO ISl TPOJMOJDKEHUS 00pa3oBaHWsS M B TOBCEIHEBHOH JKU3HHU.
PazBuTtre y 0OydJarommMxcsi HAYYHBIX IPEICTABICHUA O TMPOUCXOKICHUH U
CYITHOCTHU anreOpandecKux abcTpakiuii, Ciocode OTpaKeHUsT MaTeMaTHIeCKON
HAYKOU SIBJICHUW M TIPOIIECCOB B MPHUPOJE M OOIIECTBE, POIM MAaTEMAaTHYECKOTO
MOJICTTMPOBAHUS B HAay4YHOM TIO3HAHWM ¥ B TMPAKTHKE CIOCOOCTBYET
(GOpMHpPOBAHMIO  HAYYHOTO  MHUPOBO33PEHHS W KA4eCTB  MBIIUICHHUS,
HEOOXOAMMBIX IS aJanTalldid B COBPEMEHHOM ITM(POBOM  OOIIECTRBE.
N3yuenune anredOpbl o0ecrneunBacT pa3BUTUE YMEHUS HAOI0JaTh, CPABHUBAT,
HaXOJIUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTHYHOCTH MBIIIJIECHUS, CIIOCOOHOCTH
apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOM JCHCTBHUS M BBIBOJBI, (hOPMYIUPOBATH
yTBepkaeHus1. OCBOeHHE Kypca anreOpbl 00SCTICUNBACT Pa3BUTHE JTOTHICCKOTO
MBIIUICHAST OOYYaIOMIUXCS: OHM WCHOJB3YIOT NETyKTUBHBIC M WHIYKTHBHBIC
paccykJieHus, 0000IeHne U KOHKPETU3aIuio, adCTparupoBaHue U aHaJOTHUIO.
OOyuenue anrebpe MpeanosiaracT 3HAUYUTEIBHBIM O00BEM CaMOCTOSATEIHLHOM
JESTEILHOCTH OOYYAIOMIMXCS, TOITOMY CaMOCTOSITEIbHOE pelIeHUe 3a/aad
SBJISIETCS peaiu3alien eaTeIbHOCTHOTO MPUHIIUIA 00YUYEHUSI.

B ctpykType nmporpammel yueOHOTO Kypca «Anredpa» IJii OCHOBHOTO OOIIETO
o0pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIHHO-METOIUYECKUE
TuHUN: «Yuciia 1 BEIYUCICHUS», « AITeOpandecKrue BRIPAXKEHUD», « Y paBHECHUS
1 HepaBeHCTBay, «DyHkmum». Kaxaas u3 3TUX coaepKaTeIbHO-METOINYECKIX
JUHUN  pa3BHBAeTCId Ha TPOTHKESHUHM TpEX JIeT WM3ydeHHUS Kypca,
B3aMMOJICUCTBYS C IPYTHMH €T0 JHHHUAMHU. B Xoae m3ydeHus ydeOHOTO Kypca
00yJaroIUMCs PUXOIUTCS JIOTHYECKH PACCyKIaTh, UCIIOIb30BaTh TCOPETUKO-
MHOXECTBEHHBIN S3bIK. B CBsI3m ¢ 3TUM B TporpamMmy ydeOHOTO Kypca
«Anrebpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTUKH, TIPE/ICTABICHHBIE BO BCEX
OCHOBHBIX pa3jieliax MaTEeMaTHYECKOTOo 0Opa3oBaHMs M CIIOCOOCTBYIOIIHE
OBJIAJICHUIO OOYYaIOIIMMHUCS OCHOB YHHUBEPCAJIHLHOTO MAaTEMAaTUYECKOTO S3bIKA.
ConepxaTeIbHON M CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOro Kypca «Anredpay
SBJISICTCS] €70 UHTETPUPOBAHHBIN XapaKTep.

Conepxxanne smHMM «Yucaa W BBIYUCICHUS» CIYKUT OCHOBOM  JIs
TaNbHEHIIET0  W3Y4YeHUs  MaTEeMaTHUKH, CIHOCOOCTBYET  PAa3BUTHIO Y
oOydJaronmuxcst  JIOTHYECKOTO0  MBINUICHHUS,  (OPMUPOBAHHWIO  yYMCHHS
I0JI30BAThCS AITOPUTMAMH, a TaK)Ke MPHOOPETCHHUIO TIPAKTUYCCKUX HABBIKOB,
HEOOXOUMBIX U1 TTOBCETHEBHOW >XW3HU. Pa3BUTHE TOHATHS O YHUCIC HaA
YpOBHE OCHOBHOTO 001Iero oOpa3oBaHUs CBSI3aHO C pallUOHAIBHBIMU U
UppallMOHATBHBIMA ~ YHCIIaMH,  (OPMHUpPOBAaHHUEM  MPEACTABICHHA O



JNEUCTBUTEILHOM YHUCIIE. 3aBEPIIEHNE OCBOCHHUS YHMCIOBOM JIMHUU OTHECEHO K
cpenHemy obieMy 06pa30BaHUIO.

ConeprxaHue ByX anreOpandecKux JIMHAN — « AITeOpandecKue BRIPAKEHUSD» U
«YpaBHEHHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO Y OOYUAIOMIMXCS
MaTEMaTUYECKOro arapara, He0OX0JUMOTO JUIsl pEeLIeHUs 3a/1ad MaTeMaTHKH,
CMEXKHBIX TIPEAMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3adad. Ha ypoBHe
OCHOBHOIr0 00111ero o0pa3oBaHusi y4eOHBI MaTepuan TPYNIUPYETCs BOKPYT
palMOHANBHBIX BhIpaXXEHUU. AjreOpa JHEMOHCTPUPYET 3HAUEHHE MAaTEMATUKU
KaK SI3bIKa JUISl IOCTPOEHUS MAaTeMaTUYECKUX MOJIEIIEN, OMMCAHUs ITPOLIECCOB U
ABJICHUM peasibHOrO Mupa. B 3amaum oOyueHus anreOpe BXOAAT TaKkKe
JanbHEHIIee pa3BUTUE AITOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOAUMOro, B
YaCTHOCTH, JJI1 OCBOCHHUS Kypca HHPOPMATHKH, U OBJIAJICHHE HaBbIKAMU
NEAYKTUBHBIX  paccyxkiaeHud.  IIpeoOpa3zoBaHue  CUMBOJBHBIX  (hOopM
CITIOCOOCTBYET Pa3BUTHUIO BOOOpa)KEHHUsI, CIIOCOOHOCTEN K MaTeMaTHYECKOMY
TBOPYECTBY.

Conepxanve (HyHKIIMOHATBLHO-TPA(PUUYECKONW JIMHUU HAIEJIECHO Ha MOJIYy4YCHHE
oOyJaronMMucs 3HaHUM O (QYHKIUAX KakK BaKHEHIIeH MaTeMaTH4eCKOM
MOJIENIN JIJIsi OMUCAHUS U MCCIIEIOBAHUS Pa3HOOOPAa3HBIX MPOIIECCOB U SBJICHUN
B mnpupoje u oOuiectBe. M3ydueHue maTepuana CIOCOOCTBYET pPa3BUTHIO Y
oOy4Jaronuxcsi yMEHUSI HCIOJIb30BaTh PA3JIMUHBIEC BBIPA3UTEIbHBIE CPEICTBA
SA3bIKa MATEMATUKH — CIIOBECHBIE, CUMBOJINYECKHE, rpadudecKre, BHOCUT BKIIa]l
B (GopMuUpoBaHHME TMPEACTABICHUN O pOJIM MaTeMaTUKA B Pa3BUTHH
UMBWJIN3ALHUH U KYJIbTYpPHI.

CornacHo ydeOHOMY TuUlaHy B 7-9 Kkjaccax wu3ydaeTcs Y4eOHBIH Kypc
«Anredpa», KOTOPBIM BKIIOYAET CIECAYIOIIME OCHOBHBIE pa3/ieiibl COACPKAHUS:
«Yucna u BBIYUCHEHUS Y, «ANreOpanvyeckue BBIPAKEHUSD), «YPAaBHEHHS H
HEpaBeHCTBA», «DyHKIINN.

Ha uzydyenue yueOHOro Kypca «Anredpa» orsoautcs 306 yacoB: B 7 kiacce —
102 4aca (3 gaca B Henenwo), B 8 kiacce — 102 yaca (3 yaca B Hepeno), B 9
KJIacce — 102 yaca (3 yaca B HEJICITIO).



COILEPKXAHUE OBYUYEHUASA
7 KIIACC

Yuciaa 1 BBIYUCTCHUSA

Jpobu OOBIKHOBEHHBIE W JECSITHYHBIE, MEPEXOJ OT OJHOM (OpMBI 3amuCU
npobeit k gpyroii. IloHsTHe palMOHAIBLHOTO 4YHCHA, 3allCh, CpPaBHEHHE,
yHOPSJOUYUBAHUE PAlMOHAIBHBIX 4YHCeNl. ApudMeThuueckue JIeUCTBUS C
palMOHANBbHBIMU YKCIIaMU. PelleHue 3amad U3 peasibHOM NPAKTUKU Ha YacTH,
Ha JPoOH.

CreneHp ¢ HaTypalbHBIM TIOKa3aTeJleM: OIpeAesieHue, Mpeodpa3oBaHue
BBIPDA)KCHHII HAa OCHOBE OIPEAEIICHHs, 3alHuch OoJbIMX yucen. lIpoueHTsl,
3aMyuch MPOLIEHTOB B BUIE APOOM M ApoOM B BHIE MPOLEHTOB. Tpyu OCHOBHBIE
3a/1a4M Ha NPOLEHTHI, PEMICHUE 3a/1a4 U3 PEATbHOU MPAKTUKH.

[IpuMeHeHne  NPU3HAKOB  JIEIMMOCTH,  PA3JIOKEHHE HAa  MHOXHUTEIU
HaTypaJbHbIX YHCEIL

PeanbHble  3aBUCMMOCTH, B  TOM  4ucie nOpsMas U oOpaTHas
[IPONOPLIUOHAIIBHOCTH.

AJire0panvecKue BbIPAKEHUS

IlepeMeHHBIE, YMCIOBOE 3HAYECHUE BBIPAXKEHUs C IEPEMEHHOW. JlomycTumele
3Ha4YeHUs NepeMeHHbIX. lIpencraBinenne 3aBUCUMOCTH MEXKIY BEIMYMHAMU B
Buge (opmynsl. Beruucnenus no ¢opmynam. IIpeoOpa3zoBaHue OyKBEHHBIX
BBIPQXECHUM, TOXJAECTBEHHO paBHBbIC BBIPAXKEHUs, IMpaBWiia NpeoOpa3oBaHUs
CYMM M MPOU3BENCHUM, MTpaBUjIa PaCKpbITUS CKOOOK M MPUBEICHUS MOJOOHBIX
ClaracMbiXx.

CBONCTBA CTENEHU C HATYPAIBHBIM MOKA3aTEIEM.

OnHowiensl © MHOrowieHsl. CreneHb MHOTOwieHa. CIloKeHue, BBIYMTAHME,
YMHOXXE€HHE MHOTOWIEHOB. POpMyJIbl COKpPAIIEHHOIO YMHOMKEHHS: KBaJpaT
CyMMBI M KBajpaT pazHocth. Popmynia pa3sHOCTH KBaapaToB. PasnokeHwue
MHOI'OYJICHOB Ha MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHMs, IIpaBWia MPeoOpa3OBaHUs YpaBHEHUS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JIluHetHOEe ypaBHEHME C OIHOM IIEPEMEHHOW, YHUCIO KOPHEW JIMHEHHOIO
YPaBHEHUS, PELICHUE JMHEHHBIX ypaBHEHHH. COCTaBI€HHE YpaBHEHUH I10
YCJIOBHIO 3a71auu. PellieHre TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.
JIuneitHoe ypaBHEHHE C JBYMs MEpeMEHHbIMU U ero rpaduk. Cucrema IByX
JIMHENHBIX YPaBHEHUU C IBYMs IIEPEMEHHBIMU. PelleHue cucrteM ypaBHEHUH
croco0oM MoACTaHOBKU. [Ipumepsl pelieHus TEKCTOBBIX 3a7ad € MOMOILBIO
CHUCTEM YPaBHEHUN.

DyHKUNHA



Koopaunara toukn Ha npsmon. UucmoBble mpomexyTku. PaccTositnue Mexny
IBYMsI TOYKAMU KOOPAMHATHOMN IPSIMOM.

[IpsimoyronbHast cuctema koopauHat, ocu OX m Oy. AOcuucca u opauHaTa
TOYKH Ha KOOPAUHATHOM TuIOoCKOCTH. [lpumepsl rpadukoB, 3amaHHBIX
dbopmynamu. Utenue rpadukoB peasibHbIX 3aBUcUMOCTel. [loHsTHEe QyHKIUU.
I'padpux dynkuuu. CpoiictBa (ynkiuit. Jlunedinas dynkuus, e€ rpaduk.
I'paduk dysxkumm y = [x|. ['paduueckoe pelieHre JTUHEWHBIX YpaBHEHHH H
CHUCTEM JIMHEVHBIX YPABHCHUU.

8 KUIACC

Yucsia v BBIYMCTIEHUSA

KBagpatueiii kopenb u3 uucna. lloHarne 00 uHppalMOHAIBHOM YHCIIE.
JlecaTuunblie NPUOIMHKEHUS UpparmoHaIbHbIX YHCEJL. CaoiicTBa
apu(METUYECKUX KBaJpaTHBIX KOPHEW M WX MPUMEHEHHE K MpeoOpa3oBaHUIO
YHCJIOBBIX BBIPAXKCHUW U BEIYMCIICHUAM. [[€ICTBUTENBHBIC YHCIIA.

CrerneHs ¢ 1eJIbIM MOKa3aTesieM U €€ cpoiictBa. CTaHgapTHAs 3aMUCh YHCIA.
AJuire0panvecKue BbIPAKEHUSA

KBampaTHbIil TpEXUsieH, pa3aoKeHUEe KBaAPATHOTO TPEXUIEHA HA MHOXKHUTEIH.
AnreOpandeckas JpoOb. OCHOBHOE CBOWMCTBO —anreOpanueckoil IpoOwu.
CnoxxeHue, BBIYUTAHUE, YMHOXXEHHUE, JCJICHHE anreOpandeckux ApooOeil.
PanrionanbpHbIie BRIpaXKEHUS U UX TPEOOpPa3OBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢popMyia KOpHEH KBaJpaTHOro ypaBHeHUs. Teopema
Buera. Pemienue ypaBHEHUN, CBOIAIIMXCS K JMHEWHBIM M KBAJIPATHBIM.
[Ipocreiine qpoOHO-paOHATbHBIE YPABHEHUS.

I'paduueckas uHTEpHpeTalus ypaBHEHHM C JBYMsI MEPEMEHHBIMU U CUCTEM
JVHEWHBIX YPABHEHHMU C JABYMS INEpeMEHHbIMU. [IpuMepbl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CriocoOoM.

HucnoBble HEPABEHCTBA M UX CBOMCTBA. HepaBEHCTBO € OIHOW NEPEMEHHOM.
PaBHOCUIIBHOCTH HEPABEHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM.
CucTteMbl TMHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

DOyHKIUU

[Tonsitne pynkmuu. O6macTh onpeneneHrs U MHOXKECTBO 3HAUYCHUN (PYHKITUH.
CriocoObl 3a1anus QPyHKITUH.

I'padux ¢ynxmuu. Yrenne cBoicTB (yHkiuu mo e€ rpaduxy. [Ipumepsr
rpa@uKoB QyHKIHM, OTPAKAIOIIUX PEATIbHBIE POLECCHI.

OyHKIMK, ONHUCHIBAIOIIME MPSIMYyH0 U OO0paTHYI MNPONOPIMOHATBHBIC
3aBUCUMOCTH, UX rpaduku. DOyHknum y = x2, y = x3, y = x, y=|x|.
['paduueckoe penieHre ypaBHEHUN U CUCTEM YPABHEHHIA.



9 KJIACC

Yuciia ¥ BIYMCICHUSA

PannonanpHbpie 4mCla, UppalMOHAIbHBIE YMCIa, KOHEUHbIE U OECKOHEYHbIE
JeCATUYHbIE JpoOu. MHOXKECTBO JEHCTBUTENBHBIX YHUCEN, JIEWCTBUTEIIbHbBIC
yycia Kak OCECKOHEYHbIE JIeCATHYHbIE ApoOu. B3auMHO 0aHO3HAYHOE
COOTBETCTBHE MEKIYy MHOMXECTBOM JACHCTBUTEIBHBIX YHCE U KOOPIUHATHOU
MIPSIMOM.

CpaBHEeHHME  JCUCTBUTENBHBIX  YHUCEN, apuMeTHdecKue JeHUCTBUS  C
JNEUCTBUTEIBHBIMU YUCIIAMU.

Pasmepbl 00BEKTOB OKpYKAIOIIETO MHUpPA, JJIUTEIBHOCTh TMPOIIECCOB B
OKPY’KAIOIEM MUPE.

[IpuOnnx€HHOE 3HAYEHUE BEIUYMHBI, TOUHOCTh NpHOIMKeHUs. OKpyrieHue
yucen. [Ipuknaka u onieHka pe3yJbTaToB BEIYUCICHUM.

YpaBHeHMs U HEPABEHCTBA

JIuneriHOE ypaBHEHME. Pemenne ypaBHEHNM, CBOSIIMXCS K IMHEUHBIM.
KBagpatHoe ypaBHeHMe. PemieHue ypaBHEHHMH, CBOISAIIMXCS K KBaJApPaTHBIM.
bukBanpatHoe ypaBHeHue. IlpuMmepbl pelieHUs ypaBHEHUW TPETbEU U
4eTBEPTOM CTEIEHEN Pa3I0KEHUEM HAa MHOKUTEIIU.

Pemenue apoOHO-pallMOHANBHBIX YpaBHEHUW. PelleHne TEKCTOBBIX 3ajaau
anredpan4eckuM METOI0M.

VYpaBHeHHE ¢ JBYMs NEpEMEHHbIMM M €ro rpaduk. Pemenue cucreM ABYX
JUHEWHBIX YpPaBHEHUN C JBYyMsS IIEpEMEHHbIMU. PemeHue cucrem aByx
YPaBHEHMH, OJHO W3 KOTOPBIX JMHEHWHOE, a Jpyroe — BTOPOW CTENEHHU.
['paduueckas uaTEpHpETalIM CUCTEMbBl YPABHEHHM C IBYMS TEPEMEHHBIMHU.
Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoOoM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuHEWHBIX HEPABEHCTB C OJHOM IepeMeHHOW. PemreHne cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOW IlepeMeHHOW. KBaJapaTHble HEpaBEHCTBA.
I'padmyeckass mHTEpIpeTaldss HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMs
[IEPEMEHHBIMM.

DyHKUUH

KBagpatuunas ¢yskiusa, e€ rpaduk u cBoictBa. [lapabona, KOOpAMHATHI
BEPIIMHBI 1TapabOoIbl, 0Ch CAMMETPHH MTapadOJIbI.

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

Yucsi0BbIE MOCIEI0BATEILHOCTH U MIPOrPecCum

[loHATHE 4YMCIOBOM MOCIENOBATENIBHOCTH. 3aJaHUE TOCIIEIOBATEIBHOCTH
peKyppeHTHOH dhopmynoii u popmysoil N-ro uieHa.



ApudmeTtnueckas U TeomeTpuyeckas mnporpeccud. Popmynbl N-ro ujieHa
apu(pMeTUYECKON U TeOMETPUUECKON MPOTrPECCHii, CyMMBI TIEPBBIX N YJICHOB.

N300paxxeHne 4YiI€HOB apU(METHYECKOW W TE€OMETPUYECKON Mporpeccui
TOYKAMHU Ha KOOPAUHATHOM IJIOCKOCTHU. JIMHEWHBIN U SKCITIOHEHIIUAJIBHBINA POCT.
CnoxxHsle IIPOLICHTHI.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSI HIPOI'PAMMDBbI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pe3yJIbTaThl OCBOCHHUS MPOrpaMMbl Y4EOHOT0 Kypca «Anredpar»
XapaKTepU3yrTCA:

1) naTrpuoTHyYecKoe BOCIMTAHME:

IPOSIBJIECHUEM MHTEpEca K NPOILIJIOMY U HACTOSIIIEMY POCCUHUCKON MaTeMaTUKH,
LIEHHOCTHBIM OTHOILUEHUEM K JIOCTHKEHUSM POCCUHUCKUX MAaTEMaTUKOB U
POCCHIICKOII MaTeMaTUYECKON IIKOJbI, K UCIOJIB30BAHUIO 3THX JOCTH)KCHHI B
OpYrUX HayKax U NPUKIAIHBIX cepax;

2) rpaskaaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEW Tpa)KIaHWHA W pealu3aluu ero
paB, MPEACTABICHHEM O MaTEMaTUYECKUX OCHOBaX (YHKIHOHUPOBAHUS
pPa3IMYHBIX  CTPYKTYp, SIBJICHUH, MpoLeayp TIpaKJaHCKOro oOuIecTBa
(Hampumep, BBIOOPBI, OINPOCHI), TOTOBHOCTBIO K OOCYXJCHHUIO ASTHUYECKHUX
npo0sieM, CBS3aHHBIX C MPAKTUYECKHUM MPUMEHEHUEM JOCTIKEHUN HAyKH,
OCO3HAaHUEM BAKHOCTU MOPAIBHO-ITUYECKUX IPUHIUIOB B JIESITEIBHOCTU
YYEHOTI0;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HA AaKTMBHOE Yy4YacTHE B PEIICHUM MPAKTUYECKUX 3a7ad
MaTeMaTUYeCKOW HamNpaBICEHHOCTH, OCO3HAHUEM BA)XHOCTU MaTEMaTHYECKOTO
00pa3oBaHMs HA MPOTSHKEHUU BCEU MKU3HU ISl YCIEIHON NpodecCHOHaIbHOM
NEeSATEIbHOCTH U Pa3BUTUEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM M
MIOCTPOEHUEM HHAMBUAYAJIbHON TpaeKkTOpuu OOpa30BaHUsS U KU3HEHHBIX
IJIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CHIOCOOHOCTBIO K  SMOIMOHAJbHOMY U  3CTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJay, PElICHUl, pacCyX JACHUI, YMEHHUIO BHUJIETh
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 O3HAHMSA

OpUEHTalMel B JEATEIBHOCTM HAa COBPEMEHHYKD CHCTEMY Hay4HBIX
Mpe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJOBEKa, IPUPOIbI
U o01ecTBa, MOHUMAHUEM MaTeMaTHUYeCKOM HayKH Kak c(epbl deroBeuecKon
NEeSATEIBHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYUMOCTH JJI Pa3BUTHUS LIMBUIIM3ALIUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTUKM U MaTeMaTHYeCKOW KYyJIbTYypOd Kak
CPEICTBOM  TO3HAHUS MHUpPa, OBJAJACHHEM MPOCTEUIIMMU  HABBIKAMHU
UCCIIEN0BATEIBCKOMN eI TENIbHOCTH;



6) ¢usuveckoe BocnuTanue, GopMHUPOBaAHHME KYJIbTYPbl 310POBbS H
IMOIMOHAJILHOTO 0JIarONoJTyYns:

TOTOBHOCTBIO MPUMEHSITh MaTEMaTUYECKUE 3HAaHHMS B HHTEpPEcax CBOETrO
30POBbS, BEACHUS 30POBOr0 oOpaza KU3HU (3I0pOBOE  MHUTAHUE,
cOalaHCUPOBAHHBIM PEXUM 3aHATUH M OTIbIXa, peryjsapHas Qu3ndeckas
AKTUBHOCTB), C(hOPMUPOBAHHOCTHIO HaBBbIKA peQIeKCHH, MPU3HAHUEM CBOETO
IIpaBa Ha OIIMOKY M TAaKOTO0 ke MpaBa JPYroro 4eJI0BEKa;

7) 3K0JIOrH4YecKoe BOCIIMTAHUE:

OpUEHTAIMEN Ha MIPUMEHECHUE MATEMATUYECKUX 3HAHUM JJIs1 PEIICHUS 3a7ay B
00JIaCTH COXPaHHOCTH OKpY’KalOIIeH cpesbl, IUIAHUPOBAHUS ITOCTYIKOB H
OIIEHKM MX BO3MOXHBIX TOCJIECICTBUN ISl OKPY>KAlOLIEeW Cpebl, OCO3HAHUEM
r7100aTBbHOTO XapaKTepa KOJOTUUECKUX MPOOJIeM U MyTel X peleHus;

8) amanranms K HU3MEHSIOIIMMCH YCJIOBHSIM COLMAJIBLHOM M NPHPOIHOM
cpeasbl:

TOTOBHOCTBIO K JCHCTBHUSIM B YCJIOBUAX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Ye€pe3 MPAKTUUECKYIO JEATEeIbHOCTh, B TOM
YUCJE€ YMEHUE YYUThCA Yy JAPYruxX JroJed, NpuoOpeTrath B COBMECTHOM
JESITEILHOCTH HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OMbITA APYTHUX;
HEOOXOJUMOCThIO B  (OPMHUPOBAHMHM HOBBIX 3HAHUWA, B TOM YHCIE
dbopMyIUpOBaTh UJEH, MOHITHS, THIOTE3bl 00 OOBEKTaX M SBJICHHUSIX, B TOM
YUCJIe paHee HEU3BECTHBIX, OCO3HABaTh JSMUIIMTHI COOCTBEHHBIX 3HAHUU H
KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYyalldl0,  BOCIPHHUMATH
CTPECCOBYIO CUTYallUI0 KaK BBI3OB, TPEOYIOIIUN KOHTPMEpP, KOPPEKTUPOBATH
MIPUHUMAEMbIE PEIICHUsT U JeUCTBUS, (HOPMYIHPOBATh U OIEHUBATh PUCKU U
MOCJIENICTBUSL, POPMUPOBATH OIBIT.

METAINPEAMETHBIE PE3YJIBTATHI
ITo3HaBaTe/ibHbIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA

ba3oBble 1ornyeckue 1eicTBUA:

o BBISIBIISITD " XapaKTEpHU30BaTh CYILLIECTBCHHBIE IPU3HAKU
MaTeMaTUYeCKUX OOBEKTOB, TOHATHI, OTHOLIEHUH MEXIy TOHATUSAMH,
(GopMynupoBaTh OMpeneieHus] MOHATUN, YCTAHABIMBATH CYIIECTBEHHBIN
NpU3HAK KiIacCU(PUKAMK, OCHOBAHUS JUIsl 0OOOIIEHUSI U CPaBHEHUS, KPUTEPUH
IPOBOJUMOTI0 aHAJIN3A;

o BOCIIPUHUMATh, (OPMYJIHpPOBATh U MPeoOpa3oOBbIBATH  CYXKICHHUS:
YTBEPAUTENbHBIE U OTPUIATENbHbIC, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;



L4 BBISABIIATDH MaTCMaTH4YCCKHUEC 3dKOHOMCPHOCTH, B3aMMOCB3HU u
IMPOTUBOPCYHUS B (baKTaX, JaHHBIX, Ha6J'HOI[CHI/IHX N YTBCPKACHUAX, ITPCAIAIaTh
KpUTCPHUUN OJIs1 BBIABJICHUA 3aKOHOM€pHOCT€fI )41 HpOTHBOpeqHﬁ;

o JieJaTh BBIBOJBI C KCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX U
VUHIYKTUBHBIX YMO3AKIIOUYECHUHN, YMO3aK/IIOUEHUH 110 aHAJIOTUH;
o pa30OupaTh OKa3aTeIbCTBA MAaTEMATHYECKUX YTBEpPKIAEHUHN (IIpsMbIE U

OT MPOTHBHOIO), MPOBOJUTH CAMOCTOSITEIbHO HECJIOXHBIE JI0KAa3aTEIbCTBA
MaTeMaTHUeCKUX (aKTOB, BBICTPAUBATh apryMEHTAIINIO, IPUBOAUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

o BbIOMpATh crmoco0 penieHusi y4eOHOM 3anauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peUIeHUs, BbIOMpaTh Hauboiee MOAXOASAIMA ¢  Y4ETOM
CaMOCTOSTENIbHO BBIJIETICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

o MCIIOJIb30BaTh BONPOCHI KaK MCCIEA0BATENbCKUI HHCTPYMEHT MO3HAHUS,
(GopMynMpoBaTh  BONPOCHI, (UKCUPYIOIIME MPOTUBOpEYUE, Mpodiemy,
CaMOCTOSTENIbHO YCTaHABIMBATh UCKOMOE M JJaHHOE, (POPMUPOBATH TUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

o OPOBOJUTH II0 CAMOCTOSITENIBHO COCTaBJIEHHOMY IUIaHY HECIIOXKHBIN
HKCIIEPUMEHT, HEOOJbIIOE HCCIEAOBAHUE IO YCTAaHOBJIEHUIO OCOOEHHOCTEH
MaTeMaTHYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY CO0O0i;

o CaMOCTOSITENIbHO  (OpMyJUpOBaTh  O0OOLIEHMS M BBIBOABI IO
pe3ynbTaTaM  MNPOBEAEHHOTO  HAONIOACHMS, HCCIEIOBaHUS, OLICHUBATh
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;

o MIPOTHO3MPOBATh BO3MOXXHOE Pa3BUTHE IMPOLIECCA, & TAKXKE BbIABUIAThH
IPEAIOIOKEHHUS O €70 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora c nundopmanmueii:

o BBISIBJISITH  HEJOCTaTOYHOCTh U HW30BITOUHOCTh HMH(OpPMALMM, JAHHBIX,
HEO0OXOJAMMBIX JJIs PELICHUS 3a]auH;

o BBIOMPATh, AHAIU3UPOBATH, CUCTEMATU3UPOBAaTh U HHTEPIPETUPOBATH
MH(}OpMaALUIO Pa3TUYHBIX BUIOB U (POPM MPENCTABICHHUS;

o BBIOMpPATh (OpMY TMpEACTaBICHUS HHPOPMALUU M WUIIOCTPUPOBATH
pemiaemMble  3a7a4d  CXE€MaMM, JuarpaMMmamu, WHOM rpadukKoi H  HX
KOMOMHAIIUSIMU;

o OLICHHMBATh HAAEKHOCTh MH(OPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yUUTENIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KomMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIE JeHCTBUS:

o BOCHIPUHUMATh W  (GOPMYJIMPOBATH CYXACHUS B COOTBETCTBUU C
YCIIOBUSIMU U LEJISIMH OOILEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY
3pEHHUS B YCTHBIX M IMCbMEHHBIX TEKCTAX, JABATh NOSICHEHUS IO XOAY PEIICHUS
3a/1a4v, KOMMEHTHUPOBATh MOJyYECHHbIN PE3YJIbTAT;



o B XO0Je 00CyXIeHHs 3aJaBaTbhb BONPOCHI IO CYIIECTBY OOCYKIaeMoil
TEMBbI, MPOOJEMBI, pelIacMOW 3aJaud, BBICKAa3blBaThb WJEH, HAICJICHHBIE Ha
IOUCK PEIICHUs, COIOCTABIISATh CBOM CYXACHHUS C CYXACHUSIMH JPYTUX
YYaCTHUKOB JMaora, OOHapyXMBaThb pa3JIMdUME€ W CXOJCTBO NO3UIMM, B
KOpPEKTHOU popme popMyIrpoBaTh pa3HOIIACUsl, CBOU BO3PAXKEHHUS;

o OPEICTaBIATh  Pe3yJbTaThl  PELIEHUS  3aJayd,  OKCIIEPUMEHTA,
MCCIIEIOBAHMs, MPOEKTa, CAMOCTOSTEIbHO BBIOMpaATh (OpMaT BBICTYIUICHUS C
y4€TOM 3a/1a4 MPE3eHTALUN U OCOOCHHOCTEN ayIUTOPHUH;

L4 IIOHHUMATb )41 HCIIOJIB30BaTh nmpeumMyniccTBa KOMaHHHOﬁ u
I/IH,Z[I/IBI/I,Z[yaHI)HOﬁ pa60TI)I ITIpHu pCIICHHUHA y‘I€6HBIX MAaTCMaTHYCCKHUX 3aJ1a4,
L IMPUHUMATDh LOCJIb COBMECTHOU ACATCIIbHOCTH, IINIAHUPOBATH OPIraHU3aluI0

COBMECTHOM paboThl, pacpeeiaTh BUIbI padoOT, JOrOBapuBaThLC, 0OCYKIaTh
IpOLECC U Pe3ybTaT paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOCH;

o y4acTBOBaTh B TpYNNOBBIX (Gopmax padboTel (0OCykJeHus, 0oOMEH
MHEHHUSIMH, MO3TOBBIE IITYPMBI U JIPYTUE), BBIOJHATH CBOIO YacTh PabOThHI U
KOOPJIMHUPOBATh CBOM JEUCTBHS C APYTMMHU YJ€HAMU KOMAaHIbl, OLICHHBATh
KauecTBO  CBOEr0  BKJIaga B OOMMA  MPOAYKT 1O  KPUTEPHSM,
c(OpMyJINPOBAHHBIM YYaCTHUKaAMH B3aUMOJIEHCTBUS.

PerynsiTuBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE NelCTBUA

Camoopranuzamnus:

o CaMOCTOSITENIbHO COCTABJIAThH IUIAH, AITOPUTM pEUIeHMs 3a/1a4M (WU €ro
4acTh), BBIOMpATh CIOCOO pEHICHUS C YYETOM HMEIOIIUXCA PECYpCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI
penieHuii ¢ yaéTomM HOBOM MH(GOPMAIIUH.

CaMOKOHTPOJIb, SMOIIMOHAJIBbHBIN HHTEJJIEKT:

o BJIaJICTh CHOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoiiecca U
pe3yJbTara peleHnsl MaTEMAaTHYEeCKOH 3a/1auu;
o OpEeABUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTHh IpPU PEIICHUU

3aJlaul, BHOCHUTb KOPPEKTHBBI B JEATEIbHOCTH Ha OCHOBE HOBBIX
00CTOSATENBCTB, HAWJICHHBIX OIMIMOOK, BBISIBICHHBIX TPYIHOCTEH;

° OLICHUBATh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTH MOCTABICHHOW LIEIIH
U YCJIOBUSIM, OOBSACHSATH MPUYUHBI JOCTHXKEHUS WM HEIOCTWXKECHHS IIETH,
HaXOJUTh OIMKOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 7 KJjacce OOYy4arOmUNACA TIONYYUT CIIEIYIONTUE
MPEIMETHBIE PE3YIbTATHI:

Yucsia 1 BBIYUCJICHUA

BrimonHsaTh, coYeTas yCTHbIE W THCHMEHHBIE NPUEMBI, apumeTHIecKue
JENUCTBUS C pallMOHAIBLHBIMU YUCIIaMHU.



HaxoauTh 3Ha4YeHHs] YHMCIOBBIX BBIPAXKECHHUM, NPUMEHSATH pPa3zHOOOpa3HbIE
cnocoObl M TOpUEMBI  BBIYUCIEHHUS 3HAYEHUHM JPOOHBIX  BBIPAXKECHU,
coJiepKalnX OOBIKHOBEHHBIE U IECATUYHBIE TPOOH.

[lepexonuths OT OgHOW (POPMBI 3amHMcCH YHUCEN K JAPYroil (mpeoOpa3oBBIBATH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECCSATUYHYIO, B
YaCTHOCTH B O€CKOHEYHYIO JCCATUYHYIO IPOOB).

CpaBHUBATH U YNIOPSAIOYUBATH PALMOHAIIBHBIC YUCJIA.

OKpyrJisTh yncna.

BpINOMHATS NPUKKUIKY U OLEHKY pe3yJibTaTa BBIYHUCICHHUH, OLICHKY 3HAYECHUI
YHUCJIOBBIX BBIPAKCHHI. BBINOIHATE AEHCTBHS CO CTENEHSMH C HAaTypaJlbHBIMU
ITOKA3aTEIIMHU.

[IprMeHATh NPU3HAKKA JEIUMOCTH, PA3JI0KEHUE HA MHOKHUTEIM HATYPaJbHBIX
quced.

Pemate mpakTHUKO-OPHEHTUPOBAHHBIE 3aa4d, CBA3AHHBIE C OTHOIIECHHEM
BEJINYMH, ITPONOPLUHOHAIBHOCTBI) BEJIWYHUH, NPOLEHTAMH, WHTEPIPETUPOBATH
pe3yabTaThl pEIICHHs 3aJad C y4E€TOM OIPAaHUYCHHM, CBA3aHHBIX CO
CBOMCTBAaMH PacCMaTPUBAEMBIX OOBEKTOB.

AJire0panvecKue BbIPAKEHUS

Hcnonp30Bath anredpanyecKyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€ B
IPOLIECCE OCBOEHMSI Y4eOHOr0 MaTepuaia.

Haxonuth 3HaueHUsT OYKBEHHBIX BBIPOKEHUW TMPU 3aJaHHBIX 3HAYCHUAX
IIEPEMEHHBIX.

BoinonuaTe npeoOpa3oBaHMs LEJIOr0 BbIPAXKEHHsSI B MHOTOUWIEH IPUBEICHUEM
MOJI00HBIX ClaraeMblX, PACKPBITHEM CKOOOK.

BpINONMHATE YMHOKEHHE OJHOYJIEHA HAa MHOTOWIEH W MHOIOWIEHa Ha
MHOT'OWJIEH, MPUMEHATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJipaTa pa3HOCTH.
OcCymecTBIATh  PA3J0KEHUE MHOTOYIECHOB HA MHOXHUTEIM C  ITOMOUIBIO
BBIHECEHUSI 32 CKOOKM OOILEro MHOXHTEINA, TPYNIUPOBKH CJIaraemblx,
npuMeHeHus: (OpMyJ COKPAIIEHHOTO YMHOKEHHUS.

[IpumeHnsaTs mpeoOpa3oBaHUsi MHOTOUYJICHOB ISl PEHICHUST pa3IMUHbIX 33]1a4y U3
MAaT€MaTHKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHOM MPAKTUKHU.

Hcnonbs30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMU IOKA3aTEISIMUA IS
npeoOpa3oBaHUs BIPAKCHUI.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHENHBIE ypaBHEHMSI C OJHOM NEPEMEHHOM, NPUMEHSA MpPaABUIIA
Iepexosa OT MCXOJHOIO YpaBHEHUS K pPaBHOCHIBHOMY emy. [IpoBepsrs,
ABJISIETCA JIA YUCIIO KOPHEM YPaBHEHUS.

[IpuMeHsATh rpaduueckue MEeTOJbl MPU PEUICHUU JIMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[logOupaTe mnpuMepsl Tap YHCEN, SBISIOIUXCS pEHICHUEM JUHEHHOTO
YPAaBHEHHUS C ABYMS IEPEMEHHBIMHU.



CtpouTh B KOOPAWHATHON IJIOCKOCTH TpapuK JTUHEHHOTO ypaBHEHHUS C JBYMsI
[IEPEMEHHBIMH, TOJIB3YACh TIpaUKOM, MPUBOAUTH HIPUMEPHl  PELICHUS
YpaBHEHUS.

Pemars cuctembl 1ByX JTMHEWHBIX YPABHEHUU C IBYMS NEPEMEHHBIMHU, B TOM
quciie rpadpu4ecKu.

CocraBiATh M pemarh JMHEHHOE YPAaBHEHHE WM CUCTEMY JIMHEWHBIX
YPaBHEHUH II0 YCIOBHUIO 3a7a4d, HHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 33]1a4¥ TIOJly4YCHHBIN PE3yJIbTaT.

DOyHKUUHA

N300paxaTh Ha KOOPAMHATHOM MPSIMOM TOUYKH, COOTBETCTBYIOLIUE 3aJaHHBIM
KOOpAMHATAM, JIy4H, OTPE3KH, MHTEPBAJIbI, 3AIIUCHIBATH YHCIIOBBIE IPOMEKYTKH
Ha aNnreOpanvecKkoM S3bIKE.

OTMeuarp B KOOPJMHATHOM IIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpPAMHATAM,
CTpOUTh rpaduku TMHEHHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUHU Y = [X|.
OnuceiBaTh C MOMOIIBIO (QPYHKIUH HM3BECTHBIE 3aBUCHMOCTH  MEXKIY
BEJINYMHAMU: CKOPOCTh, BPEMs, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOMMOCTS,
MIPOU3BOAUTENIBHOCTD, BpEMs, 00BEM PabOTHI.

HaxoauTs 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMEHTA.

[lonumars rpaduueckuil crnocoO MpencTaBiIeHUs M aHalu3a HH(pOpMaluu,
U3BJIEKaTh W MHTEPHPETUPOBATh HHPOpPMALUI0O U3 TpaduKOB pPEaTbHBIX
IIPOLIECCOB U 3aBUCHUMOCTEM.

K xoHimy oOydyenuss B 8 Kkiacce oOydaromuiicss MOJYYUT CIEIYIOIINE
[IPEAMETHBIE PE3YJIbTATHI:

Yucna v BBIYUCICHUSA

Hcnonp30BaTh HavYaIbHBIE NPEACTABIECHUS O MHOXECTBE JIEUCTBUTEIBHBIX
yycen s CpPaBHEHHUSA, OKPYIJEHUS U BBIYUCIEHUH, HM300paxaTh
NEUCTBUTEIBHBIE YUCIIA TOYKAMU HA KOOPAUHATHOMN MPSMOM.

[IpuMeHATh TOHATHE AapUPMETHUYECKOr0 KBaApPaTHOrO KOPHS, HaXOIUTh
KBaJpaTHbIE KOPHU, UCIIOJIb3Ys MPU HEOOXOJUMOCTH KaIbKYJSITOP, BHINOIHIThH
npeoOpa3oBaHusl BBIPAXKEHUM, COJAEpKAIIMX KBaJpaTHbIE KOPHHU, HCIOJb3YS
CBOMCTBA KOPHEW.

Hcnonp3oBaTh 3amucu OOJBIIMX U MaJbIX YHMCEN C MOMOUIbIO JECATHYHBIX
npoOeii u creneHelt uucna 10.

AJire0panvecKue BbIPAKEHUS!

IIpyuMeHATH TMOHATHE CTENEHM C  LEIbIM  II0KAa3aTelleM,  BBINOJIHATH
npeoOpa3oBaHus BRIPAKEHUH, COAEPIKAILMX CTEIIEHH C LIEJBIM MTOKa3aTeseM.
BbINONHATE TOXKIECTBEHHBIE MPEOOpa30BaHUsl PAMOHAIBHBIX BBIPAXKEHUN Ha
OCHOBE MPaBUJI ACHUCTBUIN HaJ MHOTOYJIEHAMU U alredpandyecKuMu ApoosiMu.
PacxitanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEIIH.

[IpumeHnsaTh npeoOpa3oBaHUs BBIPAKEHUUN NIl PEIICHUs Pa3IuyHbIX 3a/1ay U3
MaTE€MaTUKH, CMEKHBIX ITPEAMETOB, U3 PEAIBHOW MPAKTUKH.



YpaBHeHHs U HEPABEHCTBA

PemaTe nuHeWHBIE, KBaJgpaTHbIC YPAaBHEHWS W PALMOHAJIBHBIE YPAaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C IByMS IEPEMEHHBIMU.
[IpoBoauTE MpPOCTEUIIME HMCCIIENOBAHUS YPABHEHWW W CHCTEM YPaBHECHHUH, B
TOM YHUCJE C TMpUMEHEHHWEM Tpaduueckux MpeacTaBlieHui (yCTaHaBIIUBATh,
UMEET JIM ypaBHEHHUE WJIM CUCTEMAa YPAaBHEHUU PELICHUS, €CIU HMEET, TO
CKOJIBKO, U TIpOYee).

[TepexoauTs OT cioBecHOM GOPMYIUPOBKH 3ajaud K €€ anredpanyeckoi
MOJENN C IIOMOUIBIO COCTAaBJIEHUS YPAaBHEHUS WJIH CHUCTEMBl YpaBHEHHIA,
UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJadydl IOJyYECHHBIH
pe3yJbTar.

[IpumeHITh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJISI CPABHEHHUS], OLCHKHU, PELIATh
JIMHEMHBIC HEPABEHCTBA C OJHOW IIEPEMEHHOM W MX CHCTEMBbI, JaBaTh
rpadUyuecKyr0 WILTIOCTPAIlMI0 MHOXECTBa PEUICHU HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOYyHKIUU

[ToHumaTh ¥ HMCHOJIB30BaTh (PYHKIIMOHATIBHBIC TOHSATUS U S3BIK (TEPMUHBI,
CUMBOJIMYECKUE 0003HAUCHHUS), OMPEACIATh 3HaUYCHUE (DYHKIIMHU MO0 3HAYEHUIO
apryMeHTa, ONpeesaTh CBOMCTBA (PYHKIUU 10 €€ rpaduKy.

Ctpouts rpaduku dJIeMEeHTapHBIX (GYHKIIUA BUIA:

y=k/x, y=x2,y=x3,y =|x|, y = VX, OIIICBIBATH CBOICTBA YHCIOBON (YHKIIHH
o e€ rpaduxy.

K kxoHiy oOyuenuss B 9 Kkjacce o0Oy4aromuics TOJYYUT CIEIYIOUTUE
MPEIMETHBIE PE3YJIbTATHI:

Yucna v BBIYUCICHUSA

CpaBHMBATH ¥ yHOPSAOYMBATH PAIMOHAIBHBIE U UPPALIMOHAIBHBIC YHCIIA.
Brimonuars apudmeTndeckue ASHCTBUS ¢ PAlIMOHAIBHBIMU YUCIAMU, COUETast
YCTHBIE Y MMCbMEHHBIC MPUEMBI, BBITIOJIHATH BEIYUCICHUS] C UPPALMOHAIBHBIMU
YUCIIAMM.

Haxonute 3HaYeHUs CTENEHEN C LEJIBIMU I0KA3aTeIsIMU U KOPHEM, BBIYUCIIATH
3HAYEHHMS YUCIIOBBIX BBIPAKCHUM.

OKpyrJisiTh  I€MCTBUTENIbHBIE YHCJA, BBINOIHATh NPUKHUAKY peE3yJbTara
BBIUNCIICHUH, OLICHKY YUCJIOBBIX BBIPAKCHUM.

YpaBHeHUS U HEPABEHCTBA

PemaTte nuHeHbIE M KBaJpaTHbIE YPABHEHHUS, YPABHEHUS, CBOISIIIMECS K HUM,
MpocTelIme ApoOHO-pAIMOHAIBHBIC YPABHEHHUSI.

Pemarte cucTteMsbl ABYX JIMHEWHBIX YpPaBHEHHUW C JBYyMs IIEPEMEHHBIMH U
CHUCTEMBI JBYX YpPaBHEHMH, B KOTOPBIX OJHO YpPaBHECHHE HE SBIISIETCA
JIMHEUHBIM.



Pemarp TekcTOBbIE 3afaud aireOpavyeckuM CHOCOOOM C  MOMOUIBIO
COCTABJICHHMSI YpPaBHEHHS WM CHUCTEMBbl JBYX YpaBHEHUH C JBYMs
MIEPEMEHHBIMHU.

IIpoBoauTE NPOCTEUIIME HMCCIENOBAHUS YPAaBHEHWW W CUCTEM YPAaBHEHHM, B
TOM 4YHCJIE€ C NPUMEHEHUEM TrpapuuecKuX NpeACTaBICHUN (yCTaHaBIUBATh,
UMEET JIM ypaBHEHHE WM CUCTEMa YPaBHEHUW pEIICHHs, €CIU HMEET, TO
CKOJIBKO, U TIpOYEe).

Pemarp nuHEWHbIE HEpaBEHCTBA, KBAJApAaTHbIE HEPABEHCTBA, H300paxkaThb
peLIeHUE HEPaBEHCTB Ha YMCIIOBOM MPSAMOM, 3aIIMCHIBATh PELICHUE C IIOMOILBIO
CHUMBOJIOB.

Pemate cucteMbl JINHEHMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIHOYAIOLINE
KBaJpaTHOE HEPABEHCTBO, H300pakaTb pPEIICHHE CHCTEMbl HEPABEHCTB Ha
YU CJIOBOM NPSIMOM, 3alMCBIBATh PEIIEHUE C IIOMOIIBIO CUMBOJIOB.
Hcnonbs30BaTh HEPABEHCTBA MIPU PEILICHUH PA3IUYHBIX 33/1a4.

DOYyHKIUU

Pacno3naBaTh (QyHKIIMM W3y4eHHBIX BHUAOB. Illoka3biBaTh CXeMaTHYECKU
pAacIoIOKEHUE Ha KOOPAMHATHON TUIOCKOCTH TpaduKkoB GyHKIUH Buaa: Y = KX,
y=kx+b,y=kix,y=ax2 + bx + ¢, y = x3, y = Vx, y = |x|, B 3aBucumMocTH ot
3HaYeHUI K0d(h(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIMM.

Crpouth M u300paxkaTb CXEMaTHYECKH TrpapuKd KBaJpaTHUUHBIX (YHKUUH,
OIUCHIBAaTh CBOMCTBA KBAJIPaTUUHBIX (PYHKIIHUI 110 UX rpadukam.

Pacnio3naBaTh KBaJpaTUYHYIO (QYHKIMIO MO (opMylse, IPUBOJUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON KU3HU, (PU3UKU, TEOMETPHUU.

Yucsi0BbIC MOCIEI0BATEILHOCTH U NIPOrPecCUm

Pacno3naBaTh apu(MeTHUECKYI0 U T€OMETPUUYECKYIO MPOrPECCUU MPU PA3HBIX
croco0ax 3aaHusl.

BbINONHAT  BBIYMCIEHHST C  HUCIOJIb30BaHMEM  (QOpMysl n-ro  4jeHa
apu(pMETUYECKON U T€OMETPUUECKON MPOrpeccuii, CyMMbl MEPBBIX N UJICHOB.
N300paxaTh 4ieHbl MOCIEAOBATENIBHOCTA TOYKAMU HA KOOPAMHATHOM
IIJIOCKOCTH.

Pemate 3amaun, CBS3aHHBIE C YHMCIOBBIMHU IIOCJIEOBAaTEIBHOCTSIMH, B TOM
quclie 3aJayd M3 peaJbHOM KHU3HU (C MCHOJIb30BAaHUEM KaJbKYyJATOPA,
U (POBBIX TEXHOJIOTHA).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuecTrBo yacoB

I
p
a
K
1
W
y
e

No C

HaumeHoBaHue pa3iesioB U TeM NMPOrPaMMBbl KonTpoabubie
n/m Bcero K
padoThI

W
e
p
a
0
0
1
b

1 Yucna v BeIYUCIIEHU. PalimoHanbHbBIE YUCIA 25 1 0

2 Anrebpanyeckue BbIpaKCHUS 27 1




3 VYpaBHEHUS 1 HEPABEHCTBA 20
4 Koopaunats! u rpaduxu. OyHKimu 24
5 [ToBTOpEeHue u 06001IeHKE 6

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102




8 KVIACC

KosnuecTBo uacoB

I
P
a
K
T
)}
l]
¢
Ne C
HaumeHoBaHue pa3aesioB M TeM NPOrpPaMMbl KoHTpoJibHBIE
n/n Bcero K
padoThI
U
¢
P
a
0
0
T
b
1 Uucna u BeruncieHus. KBagpaTHeie KOpHU 15 0 0
2 Yucia u BerauciaeHus. CTeneHsb ¢ IeIbIM MoKa3aTeJIieM 7 0




3 Anrebpanyeckue BeipaxkeHus. KBagpaTHbiit TpéxusieH 3)
4 AnreOpandeckue BeIpaKeHHs. Anredpandeckas 1poob 15
5 VYpaBuenus u HepaBeHcTBa. KBajipaTHble ypaBHEHUS 15
6 YpaBHEeHUS 1 HEpaBeHCTBA. CUCTEMBI ypaBHEHUN 13
7 YpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 12
8 Oynkuur. OCHOBHBIE TOHATHUS 5
9 Oynkiuu. Yucnosble GyHKIIMH 9
10 [ToBTOpEHME M 000OIICHUE 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




9 KVIACC

KoanuecTBo yacoB

I
P
a
K
T
)}
l]
¢
Ne C
HaumeHoBaHue pa3iesioB M TeM NPOrpaMMbl KontposbHbie
n/n Bcero K
padoThI
U
¢
P
a
0
0
T
b
1 Yucna u BerauciaeHus. JleiicTBUTEIbHBIC YHCIa 9 0 0
2 YpaBHEHUS 1 HEPABEHCTBA. YPABHEHUS C OJTHOW EPEMEHHOMN 14 1




3 VYpaBHeHus u HepaBeHCTBA. CHCTEMBbl ypaBHEHU I 14
4 YpaBHeHus 1 HEpaBeHCTBA. HepaBeHcTBa 16
5 OyHKIMU 16
6 YuciioBEIE MOCIIEI0BATEILHOCTH 15
7 [ToBTOpEeHue, 006001IeHNEe, CUCTEMATH3alusl 3HAaHUI 18
OBLIEE KOJIMYECTBO YACOB IIO ITPOIT'PAMME 102







IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KosmuecTBo yacos
I
P
a
K
1]
I
y
e
Ne Tema ypoka K ¢
. Yp Beero OHTPOJIbHbIE y
padoThI
I
e
P
a
0
0
1]
b
1 [ToHsATHE pallMOHAILHOTO YK CIIA 1 0 0
2 Apudmernueckue NeUCTBUS C pallMOHATBLHBIMH YHCTIAMU 1 0 0




ApudmeTnueckue AEHCTBHS ¢ palliOHATBHBIMU YHCIaAMH

ApudmeTnueckue AEHCTBHS ¢ palliOHATBHBIMU YHCIaAMH

ApI/I(i)MeTI/I‘IeCKI/Ie I[E?ﬁCTBHSI C palMOHAJIbHBIMU YU CJIaMH

Apudmernueckue TeUCTBHS C palMOHAIbHBIMUA YUCIaMHU

CpaBHeHUE, yIOPATOYMBAHUE PALTMOHAIBHBIX YUCET

CpaBHCHHe, YHOPAAOUYHNBAHUC PALITMOHAJIBHBIX YU CCII

CpaBHCHHe, YHOPAAOYHNBAHUC PALITMOHAJIBHBIX YU CCII

10

Crenenp ¢ HaTypalbHBIM NIOKa3aTEIEM

11

CreneHnb ¢ HaTypalbHBIM NTOKa3aTeIeM

12

CreneHb ¢ HaTypalbHBIM NTOKa3aTeIeM

13

Crenenp ¢ HaTypalbHBIM NIOKa3aTEIEM

14

CreneHs ¢ HaTypaJIbHBIM ITOKa3aTCJICM

15

Pelienne 0CHOBHBIX 3aj]a4 Ha JpOOU, NPOLEHTHI U3 peaIbHON NPAKTUKU




16

Pemenne oCHOBHBIX 3aJa4 Ha I[pO6I/I, IMPOLICHTHI U3 peaHLHOﬁ IMPAKTUKH

17

Pemenne oCHOBHBIX 3aJa4 Ha I[pO6I/I, IMPOLICHTHI U3 peaHLHOﬁ IMPAKTUKHN

18

Pemenue oCHOBHBIX 3a7a4 Ha JpOOH, MPOLEHTHI U3 PEaJTbHON NPAaKTUKU

19

HpI/I3HaKI/I ACIIMMOCTH, PA3JIOKCHHA HAa MHOKUTCIIN HATYPAJIbHBIX YHUCCII

20

HpI/I3HaKH ACIIMMOCTH, PAa3JIOKCHUA Ha MHOXKHUTCIIN HATYPaAJIbHBIX YUCCJI

21

PeanpHble 3aBucumoctu. [psimas u oOpaTHast NpONOPLHUOHATBHOCTH

22

PeanpHbie 3aBucumoctu. [Ipsimas u oOpaTHast IpONOPLHOHATIEHOCTH

23

Peanpubie 3aBucumoctu. [psimast u oOpaTHast MpONOPIHUOHATBHOCTH

24

Peanpubie 3aBucumoctu. [psimast u oOpaTHast MpONOPIUOHATBLHOCTH

25

KoHnTtponbHas padora o teme "PannonanbHbie yncia'

26

byKBEeHHBIE BBIpAKEHUS

27

[Iepemennslie. JlomycTuMble 3HaAYEHHS TTIEPEMEHHBIX




28 | ®opmybl

29 | ®opmybl

30 [TpeoOpa3oBanre OYKBEHHBIX BBIPAKEHUMN, pACKPBITHE CKOOOK U
IPUBEAEHUE NOJOOHBIX CJIAraeMbIX

31 [TpeoOpa3oBanne OYKBEHHBIX BBIPAKEHUH, pACKPBITHE CKOOOK U
pHUBEJIEHNE NOJOOHBIX CIaraeMbIX

32 [TpeoOpa3oBanre OYKBEHHBIX BBIPAKEHUMN, pACKPBITHE CKOOOK U
pUBEIEHNE NOJOOHBIX CIaraeMbIX

33 [IpeoOpa3zoBaHre OyKBEHHBIX BBIPAKEHUMN, pACKPBITUE CKOOOK U
IPUBEAEHUE NOJOOHBIX CJIAraeMbIX

34 | CBoiicTBa cTENEHU C HaTypalbHBIM IIOKa3aTeIeEM

35 CBOICTBA CTENEHU C HATYPAJIBHBIM ITI0KA3aTENIEM

36 CBoiiCTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEJIEM

37 | MHorousieHsl

38 | MHorousieHsl

JIOKEHUE, BHIYUTAHUE, YMHOKEHHE MHOTOUJICHOB
39 Cnoxenue, aHue, YMHOKEHNE MHOTOWICHO
40 CiioeHune, BBIMUTaHUE, YMHOKEHHE MHOTOYWIEHOB




41

CJ'IO)KGHHG, BBIYUTAHUC, YMHOKCHHUC MHOI'OYJICHOB

42

CJ'IO)KGHHG, BBIYUTAHUC, YMHOKCHHUC MHOI'OYJICHOB

43

DopMyIIbl COKPAILIEHHOTO YMHOKECHUS

44

DopMyIIbl COKPAIIEHHOTO YMHOKEHUS

45

DopMyIIbl COKPAIIEHHOTO YMHOKEHUS

46

DopMyIIbl COKPAIIEHHOTO YMHOKEHUS

47

DopMyJIbl COKPAILIEHHOTO YMHOKEHUS

48

PaznoxeHrne MHOTO4JICHOB Ha MHOXKUTEIIN

49

PaznoxeHrne MHOTO4JICHOB Ha MHOXKUTEIIN

50

PaznoxeHne MHOTOYICHOB HA MHOXKUTEIIH

o1

PaznoxxeHrue MHOTO4JICHOB Ha MHOXKUTEIIN

52

KonTtponbsHas pabota o teme "AnreOpandeckue BhIpakeHus"




53

YpaBHeHue, mpaBuiia npeodpa3oBaHus ypaBHEHUS, PABHOCUIHLHOCTD
YpaBHECHUU

54

JInHeliHOE ypaBHEHHUE C OTHOW NTEPEMEHHOM, PEIICHUE JIMHENHBIX
YpaBHECHUU

55

JInHeliHOE ypaBHEHHE C OJTHOW NTEPEMEHHOM, PEILICHNE JIMHEUHBIX
YpaBHEHUM

56

JIuHenHoe ypaBHEHHE C OJTHOW EPEMEHHOM, PEICHUE JIMHEUHBIX
YpaBHEHUU

S7

Pemenne 3ama4u ¢ nOMOIIBIO YpPaBHEHUI

58

Pemenue 3aga4 ¢ IIOMOIIBIO ypaBHeHI/Iﬁ

59

Pemenue 3aga4 ¢ IIOMOIIBIO ypaBHeHI/Iﬁ

60

Pewenne 3ama4u ¢ nOMOIIBIO YpaBHEHUI

61

JluneitHoe ypaBHEHUE C ABYMs IEPEMEHHBIMU U €r0 rpauk

62

JluneitHoe ypaBHEHUE C ABYMS IEPEMEHHBIMH U €T0 rpaduk

63

CucremMa qByX JIMHEMHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMHU

64

Cucrema IByX JIMHEHWHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU

65

CucremMa JBYX JIMHEMHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU




66

Cucrema IByX JTMHEHHBIX YpaBHEHUH C ABYMsI IEPEMEHHBIMU

67

Pemienue cucrem ypaBHEHUN

68

Pemenne cucreM ypaBHeHUN

69

Pemenne cucreM ypaBHEHHUN

70

Peuienne cucrteM ypaBHEHHI

71

Pemenne cucreM ypaBHEHUN

72

KonTtponbsHas padbota o teme "JIuHeiiHble ypaBHeHUs"

73

KoopannaTra TOYkH Ha IPAMOMR

74

HucoBble NPOMEKYTKH

75

YucnoBble MPOMEKYTKH

76

Paccrostnue Mexay n1ByMs TOUKaMH KOOPJAMHATHOU MPSMOU

77

Paccrostnue Mexay n1ByMs TOUKaMHW KOOPJAMHATHOU MPSAMOU




78

HpHMOYTOJ'IBHaSI CUCTCMa KOOPpAWHAT Ha IIIIOCKOCTH

79

HpHMOYTOJ'IBHaSI CUCTCMa KOOPpAWHAT Ha IIIIOCKOCTH

80

[Tpumepsl rpadukoB, 3ajaHHBIX HopMyTIaMu

81

[Tpumepsl rpadukoB, 3aJaHHBIX (HopMyTIaMu

82

[Tpumepsl rpadukoB, 3aJaHHBIX (HopMyTIaMu

83

[Tpumepsl rpadukoB, 3aJaHHBIX HopMyTaMu

84

Urenue rpadMKoB peaabHbIX 3aBUCUMOCTEH

85

Yrenue rpadmKoB peanbHbIX 3aBUCUMOCTEN

86

[Tonsitue dhyHKIIMN

87

['paduk pyHKIMH

88

CaoiicTBa QPyHKIIMI

89

CaoticTBa QpyHKITHI

90

Jluneninas QyHkims




91

Jluneiinas GyHKIUSA

92

[TocTpoeHue rpaduka TUHEHHON (yHKITUN

93

[TocTpoenue rpaduka TMHEHHON QYHKIIHH

94

['padux pyHkumu y =[x

95

['paduk pyHkImmn y =[X|

96

KonTtponbsHas padborta o teme "Koopaunatel u rpadpuku. OyHkuun"

97

[ToBTOpEHNE OCHOBHBIX TOHATHUH U METOJIOB Kypca 7 Kilacca, 0000IIeHHe
3HAHUM

98

[ToBTOpEHNE OCHOBHBIX MOHATUN U METOJIOB Kypca 7 Kjacca, 00001eHne
3HAaHUU

99

[ToBTOpEHNE OCHOBHBIX OHATHUH U METOJIOB Kypca 7 Kilacca, 0000IIeHHe
3HAaHUU

100

[ToBTOpEHNE OCHOBHBIX MOHATHUH U METOJIOB Kypca 7 Kilacca, 0000IIeHHe
3HAHUM

101

HToroBast KOHTpOJIbHAS paboTa

102

[ToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB Kypca 7 Kjiacca, 00001eHre
3HAaHUH




OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME

102




8 KVIACC

KoJsmuecTBo 4acos
I
B
a
K
T
i
l]
e
Ne Tema ypoka K ¢
n/n yp Beero OHTPOJIbHbIE N
padoThI
I
e
P
a
0
0
T
b
1 KBaaparHbIil KOpeHb U3 YHCIIa 1 0 0
2 [TonsiTne 00 MppanMOHATHEHOM YUCTIE 1 0 0




JlecsiTuunbie MPUOTMKEHNUS UPPAMOHATBHBIX YHCET

JlecsTuunblie MPUOTMKEHNUS UPPAMOHATBHBIX YHCET

JIeiICTBUTENBHBIC YHCIIA

CpaBHEeHUE NEUCTBUTEIBHBIX YUCEI

CpaBHEHUE NEUCTBUTEIBHBIX YUCEI

ApudmMernueckuii KBaJpaTHbIA KOPEHb

VYpaBHeHue BuIa X> = a

10

CBoiicTBa apu(pMeTHUECKUX KBaIPaTHBIX KOPHEH

11

CpoiicTBa apu(pMeTHUECKUX KBAPATHBIX KOPHEH

12

[IpeobpazoBaHKe YUCIOBBIX BBIPAKEHUH, COIEPIKAIUX KBAIPATHBIC
KOpPHHU

13

[IpeoOpa3zoBaHre YUCIOBBIX BBIPAKEHUH, COJEPIKAIINX KBAIpaTHbIC
KOPHH

14

[IpeobpazoBaHue YUCIOBBIX BRIPAXKEHUHN, COIEPKAIIUX KBApPaTHBIC
KOpPHHU

15

IIpeobpazoBaHKe YUCIOBBIX BRIPAXKEHUHN, COIEPKAIIUX KBAPATHBIC




KOPHH

16

CreneHs ¢ OCJIBIM ITOKAa3aTCICM

17

CranpaptHas 3anuch uncia. Pazmepsl 00bEKTOB OKpY:Karoiiero mupa (ot
AJIEMEHTAPHBIX YaCTHUI] 10 KOCMHUUYECKHX 00BEKTOB), JUTUTEIIEHOCTh
IIPOIECCOB B OKPYXKAIOIIEM MHPE

18

CBOMNCTBA CTEIICHHU C IIEJIBLIM ITOKa3aTeIeM

19

CBONCTBaA CTEIICHHU C IIEJIBLIM ITOKa3aTeIeM

20

CBoiicTBa CTEIICHU C OCJIBIM ITOKA3aTCIICM

21

CBoiicTBa CTEIICHU C OCJIBIM ITOKA3aTCIICM

22

CBOMCTBA CTEIIEHHU C IIEJILIM TTOKa3aTeIeM

23

KBanpartssiil TpEXuiieH

24

KBanpartssiil TpEXuiieH

25

PaznoxeHnne kBaapaTHOro TpEXWieHa Ha MHOKHUTEIN

26

PaznoxeHnne kBagpaTHOro TpEXWICHAa HA MHOXKUTEIN

27

KonTtponbHas pabora no remam "KBagparueie kopau. CTeneHu.




KBanparnsiii TpexuieH"”

28

Anrebpandeckas 1poob

29

I[OHYCTI/IMI)IG SHA4YCHUS IICPCMCHHBIX, BXOIAIINX B aﬂre6pqueCKHe
BBIPAKCHUA

30

I[OHYCTI/IMBIC SHAYCHU IICPCMCHHBIX, BXOJAIINX B aﬂre6pa1/1quKI/Ie
BBIPpAKCHUA

31

OcHOBHOE CBOMCTBO anredOpandyeckoi Apoou

32

Coxpamenue apobeit

33

Cokpaiienue apooei

34

Cokpainienue apooei

35

CrnoxeHue, BBIMUTaHUE, YMHOXKCHHE U JICJICHHE aJlre0OpandecKux apooei

36

CrnoxeHue, BRIMUTaHUE, YMHOXKEHHE U JICJICHHE aJlre0OpandecKux apooei

37

CrnoxxeHue, BBIYMTaHUE, YMHOKEHHUE U JIeJIEHUE ainredpandeckux apooei

38

CrnosxeHue, BBIYUTaHUE, YMHOKCHHUE U JISJICHUE aNreOpandecKux apooeit

39

[IpeoOpa3zoBaHue BhIpaXXEHH, COACPIKANTUX alreOpandecKkue Jpoou




40

[IpeoOpa3oBaHue BBIpaKEHH, COCPKANUX ANreOpandecKue qpoou

41

[IpeoOpa3oBaHue BBIpaKEHHI, COCPKAIMUX ANreOpandecKue qpoou

42

KontponsHas padoTa o teme "Anredpandeckas apoos"

43

KBanparnoe ypaBHeHnE

44

HenonHoe kBagpaTHOE ypaBHEHHE

45

Henonnoe KBaAPaTHOC YPABHCHHC

46

dopMmyiia KopHEH KBaJpaTHOTO YpaBHEHUS

47

dopMyiia KOpHEN KBaJPaTHOTO YPaBHEHUS

48

dopmyna KOPHEN KBAAPaTHOIO YPaBHEHUS

49

Teopema Buera

50

Teopema Buera

o1

Pemenne ypaBHEeHMM, CBOIAIIMXCS K KBaAPATHBIM

52

Pemenune ypaBHEeHUI, CBOISIIMXCS K KBAIPATHBIM




53

[Ipocreiinme qpoOHO-palMOHAIbHBIE YPABHEHHUS

54

[Ipocreiinme qpoOHO-palMOHAIbHBIE YPABHEHHUS

55

Pemienne TEKCTOBBIX 3a/1a4 ¢ TIOMOUIBIO KBAIPATHBIX YPABHEHUMN

56

Pemienne TEKCTOBBIX 3a/1a4 € TIOMOLIBIO KBA/IPATHBIX YPABHEHUN

57

KontponbsHas paborta o teme "KBaaparHeie ypaBHeHUs"

58

JIuHelHoe YPaBHCHHUC C ABYMS IICPCMCHHBIMH, CT'O rpa(i)m(, IMPUMCPEI
PCIICHUA ypaBHGHI/Iﬁ B OCJIbIX YHUCJIaxX

59

JluneitHoe ypaBHEHUE C ABYMS IEPEMEHHBIMHU, €T0 rpaduK, MpUMEpPhI
pelIeHUs] YPABHEHHUM B LIEJIBIX YUCIIAX

60

JIuneliHoe ypaBHEHUE C ABYMS IEPEMEHHBIMH, €0 rpapuK, MIPUMEPDI
pEIIEHNs] YPABHEHUH B LIEJIBIX YHCIIAX

61

Pemenue cucrem IByX JIMHEWHBIX YPABHEHUN C IByMS IEPEMEHHBIMU

62

Pemenne cucrteM IByX JTMHENHBIX YPABHEHUM C ABYMS IIEPEMEHHBIMU

63

Pemenne cucreM AByX JIMHENHBIX YPABHEHUH C ABYMs IIEPEMEHHBIMU

64

IIpumepsl peleHrst CUCTEM HEJIMHENHBIX YPABHEHUH C JBYMsI
IIEPEMEHHBIMU




65

[Ipumepsl pelieHnst CHCTEM HETMHEWHBIX YPaBHEHUHN C IBYMsI
NepeMEHHBIMU

66

['padmyeckas HHTEpIpETAIIMS YPABHEHUS C IBYMS IEPEMEHHBIMH U
CUCTEM JIMHEWHBIX YPABHEHUMN C IBYMs IEPEMEHHBIMU

67

['padmyeckas HHTEpIpETAIIMS YPABHEHUS C IBYMS TIEPEMEHHBIMH U
CUCTEM JIMHEWHBIX YPABHEHHUN C IBYMsI IEPEMEHHBIMU

68

Pemienne TEKCTOBBIX 3a/1a4 ¢ TIOMOLIBIO CUCTEM YPaBHEHUN

69

Pemienne TEKCTOBBIX 3a/1a4 ¢ TIOMOLIBIO CUCTEM YPaBHEHUN

70

Pemmenue TeKCTOBBIX 3aJa4 C IIOMOIIIbIO CUCTCM ypaBHGHI/Iﬁ

71

YucnoBbie HCPAaBCHCTBA U UX CBOMCTBA

72

YucnoBble HEPABEHCTBA M MX CBOWCTBA

73

HepaBeHCTBO ¢ 0JHOM MTEPEMEHHOM

74

JIvnHenHbIe HEPABEHCTBA C OJTHOW MIEPEMEHHOU U UX PELICHUE

75

JInHeliHbIe HEpaBEHCTBA C OJHOM NMEPEMEHHON U UX PEIICHUE

76

JInHeHbIe HEPABEHCTBA C OJTHOW EPEMEHHOM U UX PELICHUE

77

CHCTEMBI JINHENHBIX HEPABEHCTB C OJJHOM NEPEMEHHON U UX PEIICHUE




78

Cucrembl TMHEHMHBIX HCPABCHCTB C OI[HOﬁ HepeMeHHOﬁ " UX PCHICHUC

79

Cucrembl TMHEHMHBIX HCPABCHCTB C OI[HOﬁ HepeMeHHOﬁ " UX PCHICHUC

80

N3o0pakeHue pelieHus! JIMHEHHOTO HePaBeHCTBA U UX CUCTEM Ha
YHCJIOBOW MPSIMOM

81

N3o0pakeHue peeHus JIMHEHHOTO HEPaBeHCTBA U UX CUCTEM Ha
YHCJIOBOW MPSIMOM

82

KonTtponbsHas paborta o remam "HepaBencta. Cuctemsl ypaBHEHUH'

83

[lonsitue pyHkunn

84

OO6uacTh onpeneneHuss 1 MHOKECTBO 3HAUCHUN PyHKIIUU

85

CrniocoOb1 3aanus QyHKIIHIA

86

['paduk pyHKIMH

87

CaoiicTBa pyHKIMHU, UX OTOOpaXxeHHe Ha rpaduke

88

Urenue u moctpoenue rpadukoB QyHKITHI

89

[Tpumeps rpadukoB GYHKIHA, OTPAKAIOIMIUX PEATbHBIE TPOIECCHI




@DyHKIMY, ONMUCHIBAIOIINE MPSMYIO U 00paTHYIO MTPOTOPIIMOHAIILHbBIE

90
3aBUCUMOCTH, UX TpadUKu

91 ['umepO6oia

92 ['unep6ona

93 I'paduk pynkumm y = x?

94 ['padux pyHkumn y = x>

95 Oynkunu y =x%, y = x°, y = VX, y = [X|; rpadgudeckoe pelieHne ypaBHeHUN
Y CUCTEM YPaBHEHUM

9% OyHkuu y =x%, y = X3, y = VX, y = |x|; rpadudeckoe pelieHue ypaBHEHHM
Y CHCTEM YPaBHEHUM

97 IToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KYpCOB 7 U 8 KJIaCCOB,
000011IeHE 3HAHUN

98 [ToBTOpEHME OCHOBHBIX MOHSATHI U METOJIOB KYpCOB 7 U § KJIACCOB,
0000111eH1Ee 3HAaHUI

99 [ToBTOpEHME OCHOBHBIX MOHSATHI U METOJIOB KYpCOB 7 U § KJIACCOB,
0000111eH1Ee 3HaHUI

100 [ToBTOpEHNE OCHOBHBIX OHATUN U METOJIOB KYPCOB 7 U 8 KJ1acCOB,
000011IeHNe 3HAHU

101 | UToroBas KOHTpOJIbHAS paboTa

102 | IloBTOpeHNE OCHOBHBIX MOHATHI U METOJ0B KypCcOB 7 U 8 KJIaCCOB,




000011IeHNE 3HAHUN

OBILEE KOJIMYECTBO YACOB IIO ITPOTPAMME

102




9 KVIACC

KogunuecTBO 4acoB
I
P
a
K
T
)
l]
e
Ne C
Tema ypoka KoHTpoubHbIe
n/n Bcero K
padoThI
)
e
P
a
0
0
T
b
1 PanmonanpHbIC Ynclia, HppaMOHAIBHBIC YHCIIa, KOHCYHBIC H OCCKOHSUHBIC 1 0
JECATUYIHBIC TPOOH 0
5 MHO0KECTBO AEHMCTBUTEIBHBIX UMCEII; ICUCTBUTEIILHBIC YHCIIa KaK 1 0
OECKOHEUHBIE JECATUYHBIE PO 0




BzaumHo OJHO3HAYHOC COOTBCTCTBUC MCIKAY MHOKCCTBOM
I[CﬁCTBHTCJILHBIX YUCCJI 1 MHOXXCCTBOM TOYCK KOOp,HHHaTHOﬁ HpHMOﬁ

CpaBHeHHE IEHCTBUTENBHBIX YHCEN, apu(METHIECKIE IEHCTBUS C
JEUCTBUTEIbHBIMU YUCIAMU

HpI/I6J'II/I}KéHHOG 3HAa4YCHHUC BCINYHNHBI, TOYHOCTD HpI/I6J'II/I)KeHI/IH

Oxpyrienue yncen

Oxpyrienue yncen

HpI/IKHIIKa H OLICHKA PC3YyJIbTATOB BBIUMCIICHUI

HpI/IKHIIKa " OLICHKA PC3YyJIbTATOB BBIUMCIICHUI

10

JIunelinoe ypaBHEeHME. PenieHne ypaBHEHU M, CBOASAIINXCS K IMHEUHBIM

11

JInnenHoe ypaBHeHuUe. Pelienne ypaBHEHUN, CBOASIIMXCS K JJUHEMHBIM

12

KBanparHoe ypaBHeHue. Pelienue ypaBHEHUM, CBOAAIINXCS K KBAAPATHBIM

13

KBagpaTHoe ypaBHeHue. Pelienne ypaBHEHUIN, CBOJSAIINXCSA K KBaAPATHBIM

14

bukBanparHbie ypaBHEHUS

15

bukBaipaTHble YypaBHEHHS




16

[IpuMeps! peleHust ypaBHEHU TPETbEW U YETBEPTOU CTENIEHEN
Pa3JI0KEHUEM Ha MHOKUTEIN

17

[IpuMeps! peleHust ypaBHEHUN TPETbEU U YETBEPTOU CTENEHEN
Pa3JI0KEHUEM Ha MHOKUTEIN

18

Pemmenne qpoO6HO-pallnOHATBHBIX YpaBHEHUN

19

Pemenue qpoOHO-paliuOHAIbHBIX YpaBHEHUI

20

Pemmenue TeKCTOBBIX 3aJad aJII“€6paI/I‘-I€CKI/IM MCTOJOM

21

Pemenue TeKCTOBBIX 3agad anre6panqec1<HM MCTOOOM

22

Pemenue TeKCTOBBIX 3ajgad anre6pap1qec1<1/IM METOOIOM

23

KontponbsHas pabota o teme "YpaBHEHUs ¢ OTHON TIEpeMEHHOM"

24

VYpaBHeHue ¢ AByMs IEPEMEHHBIMU U €r0 TpauK

25

VYpaBHeHUE ¢ ABYMs IEPEMEHHBIMU U €r0 rpapuk

26

CucremMa qByX JIMHENHBIX YPAaBHEHUH C ABYMS IIEPEMEHHBIMU U €€
pelieHue

27

CucremMa qByX JIMHEMHBIX YPAaBHEHUH C ABYMS IIEPEMEHHBIMU U €€
pelieHue




28

Cucrema ByX JIMHEWHBIX YPaBHEHUHN C ABYMsI IEPEMEHHBIMU U €€
penieHue

29

Cucrema IByX JIMHEWHBIX YPABHEHUH C ABYMsI IEPEMEHHBIMHU U €€
pelieHue

30

Pemenne cucreM nByX ypaBHEHHM, OJHO U3 KOTOPBIX JJMHEWHOE, & JPYroe
— BTOPOU CTENIEHU

31

Pemienue cucreM IByX ypaBHEHUH, OHO U3 KOTOPBIX JIMHEMHOE, a IPYTroe
— BTOPOU CTEINICHU

32

Pemenue cucrem IByX ypaBHEHUM, OOHO U3 KOTOPBIX JINHENHOE, & IPYToe
— BTOPOU CTEINCHU

33

Pemenne cucreM nByX ypaBHEHHN, OJHO U3 KOTOPBIX JUHEWHOE, & APYroe
— BTOPOU CTENIEHU

34

['padrueckas mHTEpIIpETAIMS CUCTEMBl YPABHEHHM C IBYMSI ITIEPEMEHHBIMU

35

Pelienrie TEKCTOBBIX 3aj/1au anredpandyeckuM Crocooom

36

Pemrenre TeKCTOBBIX 3a/1au anredpandecKuM CIrocooom

37

Kontponbshas pabota o teme "Cuctembl ypaBHEHUI"

38

YucnoBble HEPABEHCTBA U UX CBOMCTBA

39

HucioBble HEPABEHCTBA U UX CBOWMCTBA

40

JInHelHbIe HEpaBEHCTBA C OJTHOM MEPEMEHHON U UX PEIICHUE




41

JInHelHbIE HEPaBEHCTBA C OJIHOM NMEPEMEHHON U UX PEIICHUE

42

JInHelHbIE HEPAaBEHCTBA C OJJHOM IMEPEMEHHON U UX PEIIEHUE

43

CucteMbl TMHENHBIX HEPABEHCTB C OJJHOI MEPEMEHHON U UX PEIICHUE

44

CucTeEMBI JINHENHBIX HEPABEHCTB C OJHOM NIEPEMEHHON U UX PEIICHUE

45

CucTembl THHEHMHBIX HCPABCHCTB C OHHOﬁ HGpGMGHHOﬁ " UX PCIICHHUC

46

KBazgpaTHbpie HEPABEHCTBA U UX PELICHUE

47

KBazpaTHbpie HEPABEHCTBA U UX PELLICHUE

48

KBanparHbie HEpaBEHCTBA U UX PELICHUE

49

KBanparHbie HEpaBEHCTBA U UX PELICHUE

50

KBazgpaTHbpie HEPABEHCTBA U UX PEILICHUE

o1

['paduyeckas uHTEpIIpeTaIIUS HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMSI
MePEMEHHBIMU

52

['paduyeckas uaTEpIpETaAIlIUsS HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMSI
MIEPEMEHHBIMU




53

KoHnTtponbsHas pabora no teme "HepaBeHncrsa"

54

KBanpatuunas ¢pyHkius, e€ rpaduk u cBoiCTBa

55

KBaaparuunas ¢pyHkuus, e€ rpaguk u cBOHCTBa

56

KBaaparnunas ¢pyHkuus, e€ rpaguk u cBOMCTBa

S7

[Tapabona, KoOOpAUHATHI BEPUIMHBI TAPA00IIbl, OCh CAMMETPHUH MapadoJIbl

58

[Tapabomna, KoOOpAUHATHI BEPIIMHBI TAPa0O0IIbl, OCh CUMMETPHUH MapadoIIbl

59

[Tapabomna, KoOOpAUHATHI BEPIIMHBI TAPa0O0IIbl, OCh CAMMETPHH MapadoIIbl

60

[Tapabona, KoOOpAMHATHI BEPUIMHBI TAPA00JIbl, OCh CAMMETPHH MapadoJIbl

61

[Tapabomna, KoOOpAMHATHI BEPIITMHBI TAPA00IIbl, OCh CAMMETPHH MapadoJIbl

62

[Tapabomna, KoOOpAUHATHI BEPIITMHBI TAPA00IIbl, OCh CAMMETPHH MapadoIIbl

63

I'papukn pynkuuii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=/X|

64

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

65

I'paduku bynkumit: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[X|




66

I'paduku pynkuuii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[X|

67

['paduxu bynkumit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[X|

68

I'padpuku pynknumit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[X|

69

KoHnTtponbsHas padbora o teme "®OyHkuun"

70

[lonsiTE YKCIOBOMU IIOCJIICAOBAaTCIbHOCTH

71

3amanue mociaen0BaTeIbHOCTH PEKYPPEHTHON (hopmysioit u popMyIioi n-ro
YJIeHa

72

Apudmernueckas 1 reoMeTprUUecKasi Iporpeccuu

73

Apudmernueckas 1 reoMeTprUIecKasi Iporpeccuu

74

®opMyIibl N-ro YjieHa apu(PMEeTHUEeCKON U TEOMETPUUECKON TIPOTPECCHIA,
CyMMBbI MIEPBBIX N YJICHOB

75

®opMyIibl N-ro YjieHa apu(PMEeTHUEeCKON U TEOMETPUUIECKON TIPOTPECCHIA,
CYMMBI IIEPBBIX N YJICHOB

76

®opMyIibl N-To YieHa apu(PMEeTHUECKON U TEOMETPUUYECKON IPOrPECCHIA,
CYMMBI IIEPBBIX N YJICHOB

77

®opMyJibl N-ro YieHa apu(PMEeTHUECKON U TEOMETPUUYECKON IPOrPECCHIA,
CYMMBI IIEPBBIX N YJICHOB




78

dopmMyJibl N-ro YjieHa apuPMETHIECKON U TeOMETPUIECKON MPOrpeCcCui,
CYMMBI IEPBBIX N YJIEHOB

79

N306paxeHne 4ieHOB apu(PMETUIECKON U TEOMETPHUUECKON MPOTPECCHI
TOYKaMU Ha KOOPJAMHATHOM INIOCKOCTH

80

N306paxeHne 4wieHOB apu(PMETUIECKON U TeOMETPHUUECKON MPOTPECCHi
TOYKAMH Ha KOOPJIMHATHOU IJIOCKOCTH

81

JIMHENHBINA U SKCTIOHEHIUAIBHBIA POCT

82

Ci1oHBIE TPOLIEHTHI

83

CnoxHble IIPOLICHTLI

84

KontponsHas padoTa o teme "HuciaoBsie mocie0BaTeIbHOCTH"

85

[ToBTOpEeHue, 0000IIeHNE U CHCTEMAaTHU3aIls 3HaHUH. 3aIlich, CpaBHEHHUE,
JEWCTBUS C JEHCTBUTEIHHBIMU YUCIAMH, YUCIIOBAs TIPsIMast

86

[ToBTOpEeHue, 00001IeHNE U cucTeMaTh3anus 3HaHui. [IporeHTsl,
OTHOIICHUSI, TPOTOPITIH

87

[ToBTOpEeHue, 06001IeHNE U cucTeMaTu3alus 3Hanuil. OKpyrieHue,
npUOJIMKEHUE, OLIEHKA

88

[ToBTOpEeHue, 0000IIeHNE U CHCTEMAaTH3aIMs 3HaHUH. PerreHne TeKCTOBBIX
3a51a4 apuPMETHIECKUM CITIOCOOOM

89

[ToBTOpEeHue, 0600I1IeHNE U CUCTEMaTHU3alus 3HaHui. PereHne TeKCTOBBIX
3a51a4 apuPMETHIECKUM CITIOCOOOM

90

IToBTOpeHue, 06001IeHNEe U CUCTEMAaTH3alMs 3HaHui. Pernienne TeKCTOBBIX




3a7a4 apu(PpMETUIECKUM CIIOCOO0M

91 [ToBTOpeHue, 0600IIeHNE U crucTeMaTu3anus 3Hanuil. [IpeoopazoBanue
anreOpandeCcKnX BRIPAKCHHM, TOMYCTUMBIE 3HAYCHUS

92 [ToBTOpeHue, 006001IEeHNE U crucTeMaTu3anus 3Hanuil. [IpeoopazoBanue
anreOpandeCcKnX BRIPAKCHHM, TOMYCTUMBIE 3HAUCHUS

93 [ToBTOpeHue, 06061IeHe U cuctemaru3zanus 3Hanuil. [IpeodbpazoBanue
aredpanyecKnX BHIPAKECHHM, TOMYCTUMbIE 3HAYCHUS

94 [ToBTOpeHue, 06061IeHNe U cucTemaru3aius 3Hanuil. [IpeodbpazoBanue
anreOpanyecKnX BhIPAKEHH, TOMYCTUMbIE 3HAYCHUS

95 [ToBTOpEHue, 00001IeHNE U cUcTeMaTU3alus 3HaHu. DyHKIUU:
MIOCTPOEHUE, CBOMCTBA N3YYEHHBIX (QYHKIUN

96 [ToBTOpEeHue, 06001IeHNE U chUCcTeMaTU3aIus 3HaHui. OyHKIUU:
MOCTPOEHUE, CBOMCTBA N3YYCHHBIX QYHKIIUN

97 [ToBTOpeHue, 06001IeHNE U chucTeMaTu3aIus 3HaHuil. OyHKIUU:
MOCTPOEHUE, CBOMCTBA M3YYCHHBIX QYHKIIUN

98 [ToBTOpEeHue, 06001IeHNE U cUcTeMaTHU3alus 3HaHu. DyHKIUU:
MOCTPOEHUE, CBOMCTBA U3YYEHHBIX QYHKIUN

99 IToBTOpEHUE, 0606H§6HH€ W cuctemaTusanus 3HaHui. ['padudeckoe
perieHne YpaBHEHUH U UX CHCTEM

100 IToBTOpEHUE, 0606H5eHI/Ie W cucTteMaTusanus 3HaHui. ['paduyeckoe
pelieHne ypaBHEHUN U UX CHCTEM

101 | UroroBast kKoHTpOIBHAS paboTa

102 | OGoObmieHre U cucTeMaTU3aIMsl 3HAHUN




OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME

102







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOJJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET
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