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HOACHUTEJBHASA 3AIIMCKA

Anrebpa sBISIETCS OJHUM M3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 0Opa3oBaHMUS:
OHa o0ecrieurBaeT M3y4YeHHE APYTHX TUCIUIUINH, KaK €CTECTBEHHOHAYYHOTO, TaK H
T'YMaHUTAPHOTO LIUKJIOB, €€ OCBOCHUE HEOOXOIMMO Il MPOAOHKEHUsST 00pa30BaHUs U B
MOBCEAHEBHON Ku3HMU. Pa3zBuThe y 0O0ydYaromuxcsi Hay4HbIX MPEACTaBICHUN O
MIPOUCXOXKICHUA W CYIIHOCTH alreOpandecKux aOCTpakiuii, crmocoOe OTpaKeHUs
MaTeMaTUYECKOM HAayKOl SIBIICHMH W TMPOIECCOB B MPUPOJE U OOMIECTBE, POJIH
MaTeMaTUYeCKOr0 MOJEIUPOBAHNS B HAYYHOM IMO3HAHUM U B MPAKTHKE CIIOCOOCTBYET
(GbOpMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS U KAYECTB MBIIUICHHS, HEOOXOAUMBIX IS
ajanTaiy B COBpeMEHHOM HH(poBoM obiiectBe. M3yueHnue anreOpsl obecrieynBaeT
pa3BUTHE yMEHHs HaOII0JaTh, CPaBHHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBILUIEHUS, CIHOCOOHOCTH AapryMEHTHPOBAaHHO OOOCHOBBIBAaTH CBOM
JIEUCTBUSL U BBIBOJBI, (opMynupoBaTh yTBepkaeHHs. OcBoeHHME Kypca anredpsl
o0ecrieunBaeT pa3BUTHE JIOTUYECKOTO MBINUIEHUS OOY4YaloIIUXCs: OHM HCIOIb3YIHOT
JNENyKTUBHbIE W WHAYKTHBHBIE pACCYXIEHHUS, OO0OOIIEHHE U KOHKPETHU3AIHIO,
abctparupoBanue u aHaioruto. OOyueHue anreOpe MpeanoaraeT 3HAYUTEIbHBIN
00BEM CaMOCTOSITENIbHOM JAESITENIbHOCTH OOYyYaroUIuXcsl, MO3TOMY CaMOCTOSTEIbHOE
pellIeHne 3a/1a4 SBJISIETCS peaan3anueil 1eTeIbHOCTHOTO MPUHIIUIA O0y4YEHHUS.

B crpykType mporpammbl yuyeOHOro Kypca «AmnreOpa» Jjisi OCHOBHOTO OOLIETO
0o0pa3oBaHMsI OCHOBHOE MECTO 3aHHMAIOT COJEPKATEIbHO-METOANYECKUE JIMHUU:
«Uucna ©  BBIYMCHEHUS», «AJTeOpauvyecKkue BBIPAKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxmas U3 3TUX COAEpKATETbHO-METOJINYECKUX JIMHUN
pa3BUBAETCs Ha MPOTSHKEHUM TPEX JIET U3YUYEHUS Kypca, B3aMMOJEHCTBYS C OPYTUMH
ero JuHUsAMU. B Xozme wu3ydeHuss ydeOHOro Kypca o0OydaroIIMMCS MPUXOAUTCS
JIOTUYECKH PaACCYXZaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN fA3BIK. B cBs3M ¢
ATUM B IIpOrpamMmy y4eOHOro Kypca «Anredpa» BKIIOUEHbI HEKOTOPbIE OCHOBBI JIOTUKH,
NPEICTaBICHHbIE BO BCEX OCHOBHBIX pa3jeiiax MaTeMaTHYecKOro oOpa3oBaHUS U
CIOCOOCTBYIOLIHE OBJIAJICHUIO 00yyaroIuMucs OCHOB YHUBEPCAIBHOIO
MaTeMaTH4ecKoro s3bika. CoaepKaTenbHOM U CTPYKTYPHOM OCOOEHHOCTHIO y4eOHOro
Kypca «Anredpay» sBISETCS €ro MHTErPUPOBAHHBIN XapakTep.

Conepxanue nuanM «Hucia U BBIUUCIEHUS CIYKUT OCHOBOM ISl TAJIbHEUIIIETO
W3Y4YECHHUS MAaTE€MaTUK{, CIHOCOOCTBYET pAa3BUTHI0 y OOy4aromMxcs JIOTHYECKOro
MBIIUICHUS, (OPMHUPOBAHUIO yMEHHUS TOJB30BAThCS aNTOPUTMaMHU, a TaKkKe
OPUOOPETEHUIO NMPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX Jisi MOBCEIHEBHOW >KHU3HHU.
Pa3BuTre MOHATHS O YHUCJE HA YPOBHE OCHOBHOTO 00IIEero oOpa30BaHMs CBSI3aHO C
palMOHAIBHBIMUA U HUPPALMOHAIBHBIMU YHCIIaMH, (OPMUPOBAHUEM MPEACTABICHUIN O
JNEUCTBUTEIBHOM 4YHUCJE. 3aBEpIICHHE OCBOEHHUS YHCIOBOM JIMHUM OTHECEHO K
cpenHeMy o01eMy o0pa30BaHUIO.

Conepxanue IByX aiareOpandeckux JIMHUN — «AJre0pandeckue BhIpaXKEHUs» U
«YpaBHEHHs] W HEPABEHCTBA» CHOCOOCTBYET (HOPMHUPOBAHUIO Yy OOyYaroUIUXcs



MaTeEMaTUYECKOTo ammnapaTa, HEOOXOIUMOro JUisl peuleHHs 3ajad  MaTeMAaTUKH,
CMEXHBIX IPEIMETOB U IPAKTHUKO-OPUEHTHUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOIO
oOuiero oOpa3oBaHMsl y4eOHBIM MaTepuayl TPYNIUPYETCS BOKPYT pallOHAIBHBIX
BBIpaXEHUI. AnreOpa JIEeMOHCTPHUPYET 3HAUCHHWE MaTeMaTHKW KakK s3bIKa IS
MOCTPOCHUS MaTEMaTHYECKHX MOJENEH, OMUCaHMs MPOIECCOB U SIBICHUHN peabHOro
mupa. B 3amaunm  oOyueHuss anrebpe BXOIAT TaKXKe JajbHEHIIEEe pa3BUTHE
QITOPUTMUYECKOIO MBIIIJIEHUS,, HEOOXOAMMOIO, B YacTHOCTH, JUJII OCBOEHHUS Kypca
nH(GOPMATUKH, U OBJIaJICHUE HABBIKAMHU JICTyKTUBHBIX paccyxkaeHuil. [IpeodbpazoBanue
CUMBOJIBHBIX (OPM CIIOCOOCTBYET pa3BUTHIO BOOOpaKEHHSs, CIIOCOOHOCTEH K
MaTeMaTH4YeCKOMY TBOPUECTBY.

Copepxanne (QyHKUMOHAIBHO-TPAQUUECKON JIMHUM HAlleJIEHO Ha IOJy4YeHHE
oOyyarolUMUCS 3HAaHUM O (YHKIMSIX KaK Ba)KHEHIIEW MaTeMaTH4YEeCKOW MOJENH Jis
OMHCAaHWsI W HCCJIENOBAHUS PAa3HOOOpPA3HBIX MPOIECCOB W SBICHUN B MPHPOAE U
oOmectBe. M3yuenne marepuana crnocoOCTBYET pPa3BUTHIO Yy OOYYaIOIIUXCS YMEHHS
UCIIOJIb30BaTh Pa3JIMUHbIC BBIPA3UTENbHBIC CPEACTBA SA3bIKa MATEMAaTUKU — CIIOBECHBIE,
CUMBOJIMYECKUE, rpaprUuecKre, BHOCUT BKJIaJ B (JOPMUPOBAHUE TPEICTABICHUN O pOJIU
MaTeMaTUKHU B Pa3BUTHH LUBUIN3ALUHU U KYJIbTYPHI.

CornacHo yuyeOHOMY IUIaHy B 7-9 Kilaccax u3ydaercsa yuyeOHbI Kypc «AnreOpay,
KOTOPBI BKJIIOYAET CJEAYIONINE OCHOBHBIE paslenbl conepkanus: «Yuciaa o
BBIUMCICHUSY, «AJreOpandeckue BbIpaXKEHUs», «YpaBHEHUS M HEPABEHCTBaY,
«DYHKIIUW.

Ha usydenne yaeGHOTO Kypca «Anredpa» orBoautcst 306 dacos: B 7 kinacce — 102
gaca (3 gaca B Hexemo), B 8 kimacce — 102 gaca (3 gaca B Hemenmo), B 9 kimacce — 102
yaca (3 Jaca B HEJIeJIO).

COAEPXAHUE OBYUYEHUA
7 KIIACC

Yuciaa v BBIYUCICHUSA

JpoOu 0OBIKHOBEHHBIE U JECATHUYHbBIC, TIEPEX0]] OT OJTHOM (OPMBI 3amuCcu IpooOeit
K apyroil. IloHsiTHEe palMOHAIBHOTO 4YHUCIA, 3alUCh, CPAaBHEHUE, YNOPSAOYMBAHUE
palMOHANBHBIX 4YHCeNl. ApudMETHYEeCKHEe ACHCTBUS C palUMOHAIBHBIMH YHCIIAMHU.
Pemenue 3a1ay u3 peaibHON MPaKTUKKU HA YaCTH, Ha IPOOU.

CreneHb C HaTypaJbHBIM [IOKa3aTeJlEeM: OIpeesieHre, MpeoOpa3oBaHue
BBIPAKEHUI Ha OCHOBE OIpEIENCHMs], 3anuch OOJbIMX uuced. IIpoueHTsl, 3amuch
MPOLEHTOB B BHJE ApoOUM U JIpoOM B BHUAE MPOLEHTOB. TpH OCHOBHBIE 33/JauM Ha
MPOIIEHTHI, PEILICHHE 3a]1a4 U3 pPeaJbHOM MPAKTUKH.

[IpuMeHeHre TPHU3HAKOB JEIMMOCTH, PA3NOKEHUE HA MHOMXKUTEIM HATypaJIbHbBIX
YHUCel.

PeanbHbie 3aBUCUMOCTH, B TOM YHCIIE TIpsiMasi ¥ oOpaTHasi POMOPIIMOHATLHOCTH.



AJireOpandecKkue BbIPaKeHUSA

IlepeMeHHBIE, YHUCIOBOE 3HAYEHUE BBIPAXKEHUS C IEepeMeHHOHM. JlomycTuMmeble
3Ha4YCHHs nepeMeHHbIX. [IpencTtaBieHUE 3aBUCMMOCTH MEXKIY BEIMYMHAMHU B BUJE
dopmynel. Beruncnenuss nmo ¢opmynam. IlpeobpazoBanue OyKBEHHBIX BBIPAXKCHHH,
TOKJIECCTBEHHO PaBHbBIC BBIPAXKEHHUS, TPaBUiIa MPEoOPa30BaHMs CyMM U TIPOU3BE/ICHUH,
IpaBUJIa PACKPBITUS CKOOOK U MPUBEACHHUS MOTOOHBIX CIaraeMblX.

CBolicTBa CTENIEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

OpHounensl U MHorowieHsl. CreneHb MHorousjeHa. CrojkeHHe, BBIYMTAHHE,
YMHOXXE€HHE MHOTOWICHOB. DOPMYJIBI COKPAIIEHHOTO YMHOXKEHUSA: KBAaJIpaT CyMMBbI U
KBagpaT paszHocth. dDopMyrna pa3HOCTH KBaApaToB. Pa3no)keHWe MHOIOYJIECHOB HA
MHOKHTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUEe, KOpEHb YpaBHEHHMs, NpaBwia MpeoOpa3oBaHUs ypaBHEHMS,
PaBHOCUIIBHOCTh YPaBHEHU.

JIluHetHOEe ypaBHEHME C OJHOW IIEPEMEHHOW, YHUCIO KOPHEU JIMHEUHOTO
YPaBHEHUS, PEUICHUE JIMHEWHBIX ypaBHEHMU. COCTaBIIEHHE YPAaBHEHMI IO YCIOBHIO
3amauu. Perenne TeKCTOBBIX 3a1a4 € IIOMOLIBIO YPABHEHUM.

JIuneiiHoe ypaBHEHHE C JBYMsI MEpEMEHHbIMU M ero rpaguk. Cucrema IBYyX
JMHEHHBIX YpaBHEHUN C IBYMsI IEpEMEHHBIMU. Perenne cucteM ypaBHEHUN criocoOoM
[I0ACTAaHOBKU. IIprMepsl peleHnst TEKCTOBBIX 3a/1a4 ¢ IIOMOLIBIO CUCTEM YPABHEHUM.

DOyHKUUHA

Koopaunara Toukm Ha npsmon. YucnoBble NpoOMEKYyTKH. PaccrosHne Mexnay
IBYMs TOYKaAMU KOOPAMHATHOM NPSIMOM.

[TpsimoyronbHast cuctema koopauHat, ocu OX u Oy. AGcurcca u oprHATa TOYKU
Ha KOOpAMHATHOU TuiockocTu. [Ipumepsl rpadukoB, 3amanHbix (popmynamu. UrteHue
rpadukoB peanbHbIX 3aBucuMocTell. [lonarue gyukiuu. 'paduk dbynkuuu. CBoiicTBa
¢ynkunii. Jluneitnas ¢ynkums, e€ rpaduk. ['paduk ¢ynkumm y = |X|. ['padudeckoe
peLIECHNE TMHEWHBIX YPABHEHU W CUCTEM JIMHEHWHBIX YPABHEHHUM.

8 KJIACC

Yucaa v BIYUCICHUSA

KBagpatueiit kopenb w3 uucna. [lonsatue o0 wuppalMoHAIBEHOM YHCTIE.
JlecsiTuuHble TPUOMDKEHUS HppaAlMOHAIBHBIX uncesl. CBoOWMCTBa apu(PpMETHIECKUX
KBaJpaTHBIX KOPHEW W WX MPUMEHEHHE K MPEeoOpa3OBAHUIO YUCJIOBBIX BBIPAXKEHUU U
BBIYMCJICHUAM. [[€ICTBUTEIILHBIC YHUCIIA.

CrernieHs ¢ 1eJIbIM MoKaszaTesieM U €€ cpoiicTBa. CTaHgapTHAs 3aMUCh YKCIa.

AJire0OpanvecKue BbIPaKeHUs

KBanparnseiil TpEXWIeH, pa3iokKEHNE KBAAPATHOIO TPEXUIICHA HA MHOKUTENU.



Anrebpanyeckast 1poos. OCHOBHOE CBOMCTBO anredpanyeckoil Apodu. CroxeHue,
BBIUMTAHWE, YMHOXXEHHE, JelieHne anreOpamdeckux JapoOed. ParmonHanbHbie
BBIPKEHUS U UX TIPeoOpa3oBaHueE.

YpaBHeHUS U HEPABEHCTBA

KBanpatHoe ypaBHeHHe, (GopMysia KOpHEH KBaJpaTHOro ypaBHEHHUsS. Teopema
Buera. Pemenue ypaBHeHMM, CBOIAIIMXCS K JMHEWHBIM M KBaapaTHbIM. [Ipocreiimme
IpOOHO-pallMOHANIbHBIE YPABHEHUS.

['padmyeckass uHTEpHpeTaysi ypaBHEHUH C JBYMS MEPEMEHHBIMH U CHUCTEM
JUHEWHBIX YypaBHEHUN C JByMs TMepeMeHHbIMU. [Ipumepsl pemeHus cucrem
HEJIMHEWHBIX YPAaBHEHUW C IBYMsI IEPEMEHHBIMH.

Pelienre TeKCTOBBIX 3a7a4 anreOpandeckuM CrocoOoM.

HucnoBble HEpABEHCTBA M WX CBOWMCTBA. HepaBEHCTBO C OJHOW IMEPEMEHHOM.
PaBHOCHMIBHOCTE HEpAaBEHCTB. JINHENHBIE HEPABEHCTBA C OJJHOM ITepeMeHHOU. CHCTEMBI
JIMHENHBIX HEPABEHCTB C OJHOM MTEPEMEHHOM.

DOYyHKIUU

[Tonstue ¢ynkuuu. OOnacTb OMpPENENICHUS U MHOXECTBO 3HAYCHUH (DYHKIHU.
CniocoObl 3a1anus QPyHKITUH.

I'padux bynkuuu. Yrenne cBoiictB GpyHkiuu mo e€ rpaduky. [Ipumeps rpadukon
(YyHKUMN, OTPaXaIOIUX peaJbHbIE MPOIECCHI.

OYHKIMY, ONHUCHIBAIOUIME TMPSAMYIH0 H  OOpaTHyl  MIPONOPLHOHAIbHBIE
3aBHCHMOCTH, UX rpadukn. OyHkuun Y = X2, y = x3, y = VX, y=|x|. Tpaduaeckoe
pellIeHUE YpaBHEHU U CUCTEM YPABHECHUM.

9 KUIIACC

Yuciaa v BIYUCICHUSA

PanmonaneHple 4ncia, HppalloHalIbHbIE 4YHUCIA, KOHEYHbIE U OECKOHEUHbIE
JecATUYHbIE TpoOU. MHOXKECTBO JEHCTBUTEIBHBIX YUCEN, NEUCTBUTENIbHBIE YHCIIa KaK
OECKOHEYHbIE JECATHYHbIE ApoOM. B3auMMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JIEMCTBUTEIIBHBIX YMCEII U KOOPJAUHATHOU MPSIMOM.

CpaBHeHMEe  JEMCTBUTENBHBIX  4HCel, apupMETHUYEeCKHe  JEUCTBUA  C
NEUCTBUTEIBHBIMU YUCIAMU.

Pa3smepsl OOBEKTOB  OKpYyKalOLIEro MHpa, JIUTEIBHOCTh MPOIECCOB B
OKPY’KAIOLEM MUPE.

[TpuOnmk€HHOE 3HAYEHHE BEJIWYMHBI, TOYHOCTH MNpuOIMKeHus. OKpyrieHue
yucell. [Ipuknaka u oueHka pe3yiabTaToB BEIYNCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOISIIUXCS K TUHEUHBIM.



KBampaTtHoe ypaBHeHue. PemieHune ypaBHEHUMN, CBOISIIMXCS K KBaJPaTHBIM.
bukBagpatHoe ypaBHeHue. Ilpumepbl pelIeHUsT ypaBHEHUH TPETbEU M YETBEPTOMU
CTEIECHEN pa3I0KEHHNEM Ha MHOKHUTEIIH.

Pemenne npoOHO-pallMOHANBHBIX YypaBHEHHWM. PelieHne TEKCTOBBIX 3a1ay
anre0pandecKuM METOIOM.

VYpaBHeHue C JByMsl MEPEeMEHHBIMU M €ro rpaduk. Pemienwe cucreM AByX
JMHEWHBIX YPAaBHEHHUI C NIByMs NEpPEMEHHBbIMH. PernieHue cucrtem JIByX ypaBHEHH,
OTHO W3 KOTOpPHIX JHHEHHOE, a Jpyroe — BTOpOM creneHu. [ 'padudeckas
WHTEPIPETALNS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Pelienue TeKCTOBBIX 33a/1a4 alNreOpandecKuM CIOCOOOM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne nMHEWHBIX HEPABEHCTB C OJHOW mepeMeHHOM. Pemenne cucrem
JIMHEUHBIX HEPABEHCTB C OJHOM nepemeHHOoi. KBanpaTHbie HepaBeHCTBA. ['paduueckas
WHTEPIPETALNS HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMSI IEPEMEHHBIMU.

DOYyHKIUU

KBagpatuunas ¢yukmus, e€ rpadbuxk u cpoiictBa. I[lapabGoma, koopauHAThI
BEPIIMHBI TapabOoJIbl, 0Ch CAMMETPHUH MTapa0OJIBI.

Ipadukn Gyrxmmit: Y = kx, y = kx + b, y = kix, y = x3, y = VX, y = x| , u ux
CBONCTBA.

YucaoBble MOCJI€10BATEILHOCTH U MPOrPecCHH

[loHATHE YHCIIOBOM  TOCIENOBATENBHOCTH. 3aJaHHE  IOCIEAOBATEIBHOCTU
peKyppeHTHOH (hopmynoi u popmyIoil N-ro yieHa.

Apudmernueckass W reomeTpuueckas mporpeccuu. DopMynbl N-TO  UjeHa
apu(pMETHIECKON U TEOMETPUUECKOM MPOTPECCHid, CyMMbI MEPBIX N YJICHOB.

N3o00pakeHre 4WieHOB apuPMETHIECKON U T€OMETPUIECKON MPOrpeCcCHil TOUKaMu
Ha KOOpPJMHATHOW IIJIOCKOCTH. JIMHEHWHBIM W HSKCHOHEHIMAIbHBIM POCT. CII0XKHBIE
MPOLICHTBHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBbI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Pe3yJbTaThl OCBOCHHUS MPOTPaMMbl YUEOHOTOo Kypca «Anredpar»
XapaKTEPU3YIOTCS:

1) maTpuoTnyeckoe BOCIMTAHHE:

MPOSIBJICHUEM HWHTEpeca K MPOUUJIOMY M HACTOAIIEMY POCCHUUCKOW MAaTEMaTHKH,
[IECHHOCTHBIM OTHOIIIEHHUEM K JOCTHXKEHUSIM POCCUHMCKHX MAaTEMaTHUKOB U POCCHMCKOU



MaTEMaTUYECKOM IIKOJbl, K MCIOJb30BAHUIO 3THUX IOCTH)KCHHMM B JAPYTMX HayKax M
NPUKIIATHBIX cepax;

2) rpaskaaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00513aHHOCTEN IpaKIaHUHA U pealu3allii ero Mpas,
MPEACTABICHUEM O MATEMaTHYEeCKUX OCHOBaxX (DYHKIMOHHPOBAHUS Pa3IMYHBIX
CTPYKTYp, SBJEHHMH, Mpoueayp TIpaXXAaHCKOro oOliecTBa (Hampumep, BBIOOpHI,
ONpOCHI), TOTOBHOCTBIO K OOCYKICHHIO OTHYECKUX HpOOJIEM, CBSI3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUI HAayKH, OCOZHAHMEM Ba)KHOCTU MOPAJIbHO-
ATUYECKUX NPUHIIMIIOB B IE€ATEIbHOCTH YUYEHOTO;

3) TpyaoBOE BOCIIMTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Yy4YaCcTME€ B PCIICHHH IPAKTHYECKHX  3a1ay
MaTEMaTU4YECKOM  HAINPABICHHOCTH, OCO3HAaHUEM BAXXHOCTH  MaTEMaTUYECKOTO
o0pa3oBaHMsI Ha NPOTSHKEHWHM BCEM JKU3HU JUIsl YCHNEMHONM NpodecCHOHATBbHON
NEATENbHOCTH W PA3BUTHEM HEOOXOAMMBIX YMEHHI, OCO3HAaHHBIM BBIOOPOM U
IOCTPOECHUEM HHIUBUAYATbHONW TPAeKTOPUU OOpa30BaHUS M KU3HEHHBIX IUJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OILECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHHE:

CHOCOOHOCTBIO K  OMOLMOHAIIBHOMY M 3CTETHYECKOMY  BOCHPHUSATHIO
MaTeMaTUYeCKNX OOBEKTOB, 3aJad, pPEIICHUW, pPacCyKIEHUH, YMEHHIO BUIETh
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTalUMed B  JEATEIBHOCTH Ha COBPEMEHHYI0 CHCTEMY  HAy4HbIX
MPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSL YENOBEKA, MNPUPOIBI U
oOlecTBa, TMOHMMAaHUEM MaTEMaTUYECKOM Haykd Kak cdepbl 4YelI0BEYECKOH
NEATENbHOCTH, JTAlOB €€ pPa3BUTHS M 3HAYUMOCTU JUIA Pa3BUTHs LIMBWIM3ALMHU,
OBJIAJICHAEM $S3BIKOM MAaTEMaTUKM W MAaTeMaTHYeCKOW KyJIbTYpOMl KaK CpEICTBOM
MO3HAHUS MHUpa, OBJAJACHUEM MPOCTEHIIMMH HABBIKAMH  HCCJEJI0BATEIbCKOU
NEeSATENbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (OPMHUPOBAHHE KYJBTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0J1arONOJyYHUs:

TOTOBHOCTBIO IPUMEHATh MaTEMAaTUUECKHE 3HAHUS B HHTEPECAX CBOETO 3/10POBbA,
BEJICHUSI 3JI0pOBOr0 00pasa >KM3HM (310pOBOE NMUTaHUE, COATIAHCUPOBAHHBIN PEXKUM
3aHATUH W OTHbIXa, peryispHas Qu3anyeckas akTHUBHOCTH), CHOPMUPOBAHHOCTHIO
HaBbIKa pedIiekcuy, IpU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOTO K€ IpaBa Ipyroro
YEJIOBEKa,;

7) 3K0JIOrH4YecKoe BOCIIMTAHUE:

OpUEHTAallMell Ha NMPUMEHEHHE MATEMaTUYECKUX 3HAHUW I pelleHUs 3ajay B
00JIaCTU COXPAHHOCTU OKPYXAIOLIEH Cpellbl, MIaHUPOBAHUS MOCTYIKOB M OLEHKH UX
BO3MOXKHBIX TOCJHEICTBUN JUJIsl OKpYXarollel cpeapl, OCO3HaHHEM TIJI00aJIbHOIro
XapakTepa 3KOJOTHYEeCKHUX MpoOJieM U IMyTel X pelieHus;



8) aganTanmsas K W3MEHSIIOIIMMCSI YCJOBHAM CONHAJILHOW W TPHUPOIAHOI
cpeabl:

TOTOBHOCTBIO K JCHCTBHSIM B YCIOBHUSX HEOMPEACIEHHOCTH, MOBBIMICHUIO YPOBHSI
CBOCH KOMIIETCHTHOCTH 4Yepe3 MPaKTUYECKYIO0 NESITeIIbHOCTh, B TOM YHCJIE yMEHHUE
VYHUTBCS Y APYTUX JIOACH, TpHoOpeTaTh B COBMECTHOM JEATEIHPHOCTH HOBBIC 3HAHUSA,
HaBBIKU ¥ KOMITETEHITUH U3 OIBITA JPYTHX;

HEOOXOMMOCTEIO B ()OPMHUPOBAHUY HOBBIX 3HAHWM, B TOM YHCIe (HOPMYITHPOBATH
UJIeH, TIOHSATHSA, TUITOTE3bl 00 OOBEKTAX W SBIICHUSX, B TOM YHCIIC paHEEe HEU3BECTHBIX,
0CO3HaBaTh NePUIUTHI COOCTBEHHBIX 3HAHWW M KOMIIETCHTHOCTEH, TJIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAIIMIO, BOCTIPUHUMATH CTPECCOBYIO
CUTYyallMI0 KaK BBI30B, TPEOYIONIUH KOHTPMEp, KOPPEKTHUPOBATH IMPUHUMAEMbIE
permeHuss W ACUCTBUA, (OPMYIUpOBaTh ¥ OICHWBATh PHUCKH U  TIOCIICICTBUSA,
dbopMUpPOBATH OIBIT.

METANPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTejibHBIE YHuUBEpPCAJIbHbIC yqeﬁnble HeﬁCTBHﬂ

Bba3oBble jlornyeckue AeiicTBUA:

e BBIBILITH M XapaKTEPU30BaTh CYLICCTBEHHBIE IPU3HAKM MAaTEMaTHYECKHX
OOBEKTOB, TMOHSTUHA, OTHOLIEHUH MEXAYy MOHATUAMH, (OPMYIUPOBAThH
ONpeNeneHusl  TMOHATUM,  yCTAHABIMBATh  CYIIECTBEHHBIM  NpPHU3HAK
KJacCU(PUKalMK, OCHOBaHUSA M OO0OOLIEHUS U CpaBHEHUA, KPUTEpUHU
IIPOBOAMMOIO aHAJIN3A;

e BOCIPUHUMATD, dbopmynupoBath U npeoOpa3oBbIBAThH CYXICHHUS:
YTBEPAUTEIBbHBIE W OTpHUIATENIbHBIC, €IWHUYHBIC, YaCTHbIE U OOIIHE,
YCIIOBHBIE;

e BBIABJISITH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MIPOTHUBOPEUUS B
dakTax, MaHHBIX, HAOIIOJACHUSIX U YTBEPKACHUSIX, NpeajiaraTh KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENU U IPOTUBOPEY U,

e JIeNaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
MHJYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHI M0 aHAJIOTUU;

e pa3bupaTh [10Ka3aTEIbCTBA MATEMATHUYECKUX YTBEpPKICHUN (MpsIMbIE U OT
IIPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECIIOXKHBIE J1OKa3aTeJIbCTBA
MaTeMaTU4eCcKnX (PaKkTOB, BBICTPAWBATH apTyMEHTAIUIO, MPUBOIUTH MPHUMEPHI
U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BbIOMpaTh cHocoO pemeHuss ydyeOHOM 3agaud (CpaBHUBATh HECKOJBKO
BapUAHTOB pEIICHMs, BbIOMpaTh HauboJee MNOAXOAAMMA C  y4ETOM
CaMOCTOATENIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:



UCIIOJb30BaTh BOMPOCHI KAaK HMCCIEA0BATEIbCKUNA HWHCTPYMEHT IO3HAHUS,
dbopMynHpoBaTh  BOMPOCHL, (PUKCHUPYIOIIME MPOTUBOpEUUE, MpPoOJIeMy,
CaMOCTOSTENIbHO YCTaHABIMBAaTh UCKOMOE U JIaHHOE, (POpMUPOBATH THIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3UIUIO, MHEHUE;

MPOBOJIUTH IO  CAaMOCTOATEIBHO COCTABJIIECHHOMY IUIAaHY  HECJIOXHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE HCCIEIOBAaHUE 10 YCTAaHOBJICHUIO OCOOEHHOCTEH
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTYy COOOI;
CaMOCTOSITENIbHO (OPMYyJIUpPOBaTh OOOOIICHHSI W BBIBOJABI MO pE3yJbTaTam
MPOBEAEHHOTO HAOMIOJCHUS, HCCICNOBAaHUs, OIEHUBATh JOCTOBEPHOCTH
MOJIy4YEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIEHNUH;

NPOTHO3UPOBATh BO3MOYKHOE pA3BUTHE IMPOLECCAa, a TAKXKE BBIIBUTAThH
IPEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSIX.

Pabora ¢ unpopmaumeii:

BBISIBJIATh ~ HEJAOCTATOYHOCTh M  H30BITOYHOCTh HMH(POPMALIMH, JIAHHBIX,
HEOOXOUMBIX JIJISl pELICHUS 3a/1a4U;

BbIOMpaTh, AHAJIU3UPOBATh, CUCTEMATU3UPOBATh U  HHTEPHPETUPOBATH
MH(POPMAIUIO PA3IUYHBIX BUAOB U (OPM IPEICTABICHUS;

BBIOMPATh (POPMY MPEACTaBICHUS HHPOPMALIMHA U WIUTFOCTPUPOBATH PELIaEMble
3a/layu CXeMaMHu, uarpaMmmMaMu, HTHOU rpa@uKoi U MX KOMOMHALUSAMU;
OLICHMBATh HAAEKHOCTh HHGOpPMALIMKM 1O KPUTEPUSM, MPEAJIOKEHHBIM
YUUTENEM WIN CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHuKaTHBHBIC YHHMBEpPCAIbHbIE Y4eOHbIE 1eHCTBUSA:

BOCIIPUHUMATH U (OPMYITUPOBATH CYXKACHUS B COOTBETCTBUU C YCIOBHSIMH U
HEeISIMH OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXATh CBOIO TOYKY 3PEHHUS B
YCTHBIX U TUCBMEHHBIX TEKCTaX, [aBaTh MOSICHEHUS 1O XOY PEIICHUs 3aauH,
KOMMEHTHUPOBATh NOJyUYECHHBIN PE3yJIbTaT;

B XOJ€ OOCYXACHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAeMOW TEMBI,
npoOyieMbl, pemaeMol 3aJadd, BBICKA3bIBATh WJEH, HAIlCJIEHHBIE Ha TOMCK
pEIIeHUs, COMOCTABIATh CBOM CYXACHHUS C CYXICHUSIMU JAPYTHMX YYaCTHUKOB
nuanora, oOHapyKMBaTh pa3IMYMe U CXOJCTBO MO3UIUH, B KOPPEKTHOM dhopme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

NPEICTABNIATh PE3yNbTAaThl PEIICHHUS 3aJadd, JKCIIEPUMEHTa, WCCIEeIOBaHUS,
NPOEKTa, CaMOCTOSITEIbHO BHIOMpaTh (OpMAT BBICTYIUICHUS C YYETOM 3aaad
Mpe3eHTAlMU U OCOOCHHOCTEN ayIuTOPUH;

MOHUMAaTh W MCIOJb30BaTh MPEUMYINECTBA KOMAHJIHON W HWHIAWBUAYyATHHOU
paboTHI MPHU pelIeHUH y4eOHBIX MaTeMaTHYECKUX 3a/1aY;

NPUHAMATH 1I€7h COBMECTHOW JEATENBHOCTH, IUIAHUPOBATH OPTaHU3AINIO
COBMECTHOI paboThl, pacrpeAensTh BUAbl padoT, JOroBapuBaThCs, 00CYXKIaTh
MPOIIECC U PE3YNBTAT PAOO0THI, 0000IaTh MHEHUS HECKOJIBKHX JTIOJICH;
y4acTBOBaTh B TPYNIOBBLIX (opMax paboThl (0OCYKIEHUSI, OOMEH MHECHHSIMH,
MO3TOBbIE€ INTYpMbl ¥ JPYTHE), BBIMOIHATH CBOIO 4YacTh pabOTBl W



KOOPJIMHUPOBATh CBOU JEUCTBUA C APYIMMH 4ICHAMH KOMAHJbI, OLICHUBATh
KayecTBO  CBOEr0  BKJIaJa B  OOMMH  MPOAYKT 1O  KPUTEPHSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKaMH B3aUMOJICHCTBUS.

PeryiasiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUSA

Camoopranusanms:

e CaMOCTOSITENIBHO COCTaBJISATh IUJIaH, AJITOPUTM peELIeHMs 3aJaud (WM €ro
4acTh), BbIOMpaTh CIoOcoO0 pelIeHUuss ¢ Y4YETOM MMEIOIIUXCS PECYpCcOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATh BapUAHTHI
pelieHui ¢ y4éToM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb, SMOIIHOHAJIBbHBIN HHTEJJIEKT:

e BJAJAETHh CIIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTpPOJS Ipolecca M pe3ynbrara
pelLIeHNs MaTEMaTUIECKOM 3a1auu;

e TPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IPH DPEIICHUM 3a]ayH,
BHOCUTh KOPPEKTHBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HalIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OILICHMBATh COOTBETCTBUE pE3ysIbTaTa ACATEIBHOCTH IIOCTABJICHHOW LEIH U
YCIOBUSIM, OOBSCHATh NPUYMHBI JOCTHKEHHUS WM HEJOCTHKEHUS LIeJu,
HAaxOJIUTh OIIHOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI

K xoHny oOydenus B 7 kiaacce 00y4aromuics MOIYyYUT CIAEAYIOIIHNE IPEIMETHbBIE
pE3yNbTATHI:

Yuciaa v BIYUCICHUA

BrimonHsaTe, coueTast yCTHbIE U TUChbMEHHBIE IPUEMBI, apuMETHIECKHIE TEHCTBUS
C pallMOHAJILHBIMU YHCIAMHU.

HaxoauTh 3HaueHHs YHUCIIOBBIX BBIPAKEHUH, MPUMEHATh Pa3HOOOpa3HbIE CLIOCOObI
U IPUEMBI BBIYMCIICHUS 3HAUEHUH TPOOHBIX BBIPAXKEHU, COAEpKAIMX OOBIKHOBEHHBIE
U JICCATUYHBIC JPOOH.

[lepexoauTs OT OmHOM (OpPMBI 3alMCHU 4YHCENl K Apyrod (mpeoOpa3oBbIBaTh
JECATUYHYIO Ip0Ob B OOBIKHOBEHHYIO0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B
OCCKOHEUHYIO JICCITUIHYIO IPOOB).

CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAIBHBIE YUCIIA.

OKpyrJsTh yncna.

BBIONMHATE TMPUKUIKY W OIEHKY pe3yibTaTa BBIYHUCICHHUHA, OLEHKY 3HAuYCHUH
YHUCIIOBBIX BBIPAKCHUA. BBITOMHATH AEUCTBHUA CO CTENEHSMU C HaTypalbHBIMH
MOKa3aTeIsIMH.

[IpuMeHsTh TpU3HAKK [ETUMOCTH, Pa3jOKEHHUE HAa MHOXHUTEIU HATypajbHBIX
YHUCel.

Pemath MNpakTUKO-OPUEHTUPOBAHHBIE 3aJayd, CBSI3aHHBIE C OTHOUICHUEM
BEJIMYMH, MPOMOPLUUOHAIBHOCTBIO  BEIMYMH, MPOLEHTaMH, HHTEPIPETUPOBATH



pe3yJbTaThl pELICHHS 3adad4 C YYETOM OrpaHUYEHUM, CBS3aHHBIX CO CBOWMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AJuireOpandecKue BbIPaKeHUSA

Hcnonb3oBaTh anreOpanvyecKkyr0 TEPMUHOJIOTHIO M CHMBOJIUKY, IPUMEHATH €€ B
IIPOLIECCE OCBOEHUS yUeOHOr0 MaTepHala.

Haxonuth 3HayeHUsi OYKBEHHBIX BBIPAKEHUW TPU 3aJaHHBIX 3HAYEHUAX
NIEPEMEHHBIX.

BrInonHAT MpeoOpa3oBaHUs LIEJIOT0 BBIPAXKEHUS B MHOTOWIEH NPHUBEACHUEM
MOJIOOHBIX CIaraeMbIX, pAaCKpPBITHEM CKOOOK.

BrInosmHAT yMHOXKEHHE OTHOUYJIEHA HA MHOTOWIECH U MHOTOWICHA Ha MHOTOYJIEH,
IpPUMEHSTH (POPMYJIbI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCy1IecTBIATh Pa3yIoKEHUE MHOTOWIEHOB HA MHOKUTEJIN C TIOMOIIBIO BEIHECEHUS
3a CKOOKHM OOIIEro MHOMWTENS, TPYNIUPOBKU CIIAraeMbIX, MpPUMEHEHUs (QopMmy
COKPAILIEHHOI'O YMHOXKEHHUS.

[TpumensTh npeoOpazoBaHUSI MHOTOYJIEHOB JJIS PEIICHUs Pa3IUYHbIX 3a7ad U3
MaTEMaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAJILHON IPAKTUKH.

Hcnonb30BaTh  CBOMCTBA CTENEHEHM C HATYypAJIbHBIMM  IIOKA3aTEIsIMU U1
peoOpa3oBaHUsl BEIPAKECHUH.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHEHHBIE YpaBHEHHMsS C OJHOM IIEPEMEHHOM, NPHUMEHsSA IIpaBuia
[Iepexo/la OT UCXOJHOI0 YPaBHEHMs K PaBHOCWIBHOMY eMy. IIpoBepsTs, sABIIA€TCS U
YHUCJIO KOPHEM YPaBHEHHS.

[IpumensaTy rpaduyeckue METOIbl MPU PEUICHUU JIUHEHHBIX yYpaBHEHUH U HUX
CHUCTEM.

[TonGupath npuMepsl Map YUCE, SBISIOMINUXCS PEIICHUEM JIMHEIHOTO ypaBHEHUS
C ABYMs IIEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOM IUIOCKOCTH rpauK JTUHEHHOTO YpPaBHEHHUS C JIBYMS
MePEMEHHBIMHU, MOJIb3YSICh TPapUKOM, IPUBOIUTH TPUMEPHI PEILICHUS YPABHEHUS.

Pemate cucteMbl ByX JIMHEWHBIX YpPaBHEHUN C JABYMS NEPEMEHHBIMH, B TOM
qucie rpauIecKu.

CocTaBisATh U pellaTh JMHEHHOE YPABHEHUE WM CHUCTEMY JIMHEMHBIX YPaBHEHMI
0 YCIIOBHIO 3aJa4yd, WHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3a/1a4du
IIOJIy4YE€HHBIN pe3yJIbTaT.

DyHKIUU

N300paxaTh Ha KOOPAMHATHOW NPSIMOM TOYKH, COOTBETCTBYIOIIHUE 3aJIaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, MHTEpPBaJbl, 3alACHIBATH YWCIOBBIE NPOMEKYTKH Ha
anreOpanyeckoMm si3bIKe.

OTMeuarb B KOOPAMHATHOW IUIOCKOCTH TOYKM IO 33JaHHBIM KOOpJIHWHATaM,
cTpouTh rpaduku TuHEHHBIX GyHKIMA. CTpouTh rpaduk GyHKINU Y = [X|.



OnuckIBaTh ¢ MOMONIBIO (PYHKIMM W3BECTHBIE 3aBUCUMOCTH MEX]y BEJIMUYUHAMMU:
CKOpPOCTb, BpEMS, PAacCTOSHHE, LIEHA, KOJIUYECTBO, CTOMMOCTb, IIPOU3BOJUTEIBHOCTD,
BpeMsl, 00BEM pabOTHI.

Haxoauts 3HaueHne GyHKIUH 110 3HAYCHUIO €€ apryMEeHTa.

[Torumate rpadudeckuii Ccrmocod TPENCTaBICHUS U aHajdu3a WHQPOPMAIINH,
U3BJIEKaTh U UHTEPHPETUPOBATH MH(GOPMAIUIO U3 TPadUKOB pEaNbHBIX MPOIIECCOB U
3aBUCUMOCTEM.

K xoniry oOydenus B 8 kiacce oOydyaronuiicss MOMYyUUT CIAEAYIONINE TPEIMETHBIC
pEe3yJIbTaTHhI:

Yucia 1 BBIYKMCICHUS

Hcnonp30BaTh HaYAJIbHBIE MPEACTABIECHUS O MHOXXECTBE JACHCTBUTEIIBHBIX YHCEI
JUIsl CpaBHEHHS, OKPYIJICHHUS M BBIUMCICHUM, M300pakaTh JCHCTBUTEIbHBIC YHMCIIA
TOYKaMH Ha KOOPJIUHATHOU MPSIMOM.

[IpumeHsTs MOHSATHE apU(PMETUYECKOro KBaIpaTHOTO KOPHS, HaXOAUTh
KBaJIpaTHbIE KOPHHU, HCHOJB3YsSd MPU HEOOXOJUMOCTH KaJIbKYJATOP, BBITIOJHSITH
npeoOpa3oBaHus BBIPAKEHUM, COJIEPKAIIUX KBaJIpaTHbIe KOPHH, MUCIOJIb3YsI CBOWCTBA
KOpHEM.

Ncnonb3oBaTh 3anucu OOJBIINX U MAJIBIX YUCEN C TIOMOIIBIO AECATUYHBIX APOOeH
u crenenent uucna 10.

AJire0panvecKue BbIPAKEHUS

[IpumeHsaTs  NOHATHE  CTENEHM € LEIAbIM  [OKas3aTejieM,  BBINOJHATH
MpeoOpa3oBaHus BEIPAKEHUHN, COIEPIKAILIUX CTEIICHU C LIEJIbIM IMOKa3aTelIeM.

BrInonHATh TOXKACCTBEHHBbIE NpPeoOpa3oBaHUs pPallMOHATBHBIX BBIpaKEHUN Ha
OCHOBE TIPaBWJI JEHCTBUI HAJl MHOTOYJIEHAMHU U AJITeOpandecKUMM APOOSIMH.

PacknanpiBaTh KBapaTHbIM TPEXWICH HA MHOKUTEIIH.

[IpumeHnsaTy mpeoOpa3oBaHUsl BBIPAKEHUW NI PEIICHUS PAa3IMYHBIX 337a4d U3
MAaTEMATUKH, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHEWHBIE, KBaJIpaTHbBIE YpPAaBHECHHUS W PALUOHAIbHBIE YpPAaBHEHU,
CBOJISIIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C IBYMS IIEPEMEHHBIMU.

[IpoBoauThe mpocTenme UCCIEA0BAHUS YPABHEHUN U CUCTEM YPaBHEHHUH, B TOM
yucjae C NpUMEHEHHEM Tpaduyeckux IMpecTaBlIeHU (yCTaHABIMBAaTh, UMEET JIM
ypaBHEHHE WJIK CUCTEMA YPAaBHEHUM PEILICHHUS, €CJIM UMEET, TO CKOJIBKO, U TIpoUee).

[TepexoauTs OT cioBeCHOU (HOPMYIUPOBKU 3a/1auu K €€ anredpandeckord Moaenu
C OMOUIBIO COCTABJICHUSI YPABHECHUS WJIM CUCTEMbl YPABHEHWI, UHTEPIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3aJa4M MOJTYyUYEHHBIN pe3yJIbTar.

[IprmMeHSTh CBOWMCTBA YMCIOBBIX HEPABEHCTB JJIsi CPAaBHEHUSI, OLICHKH, pellaTh
JIMHEWHBIC HEPABEHCTBA C OJTHOM MEPEMEHHOM W MX CHCTEMBI, JaBaTh I'paUUECKyIO
WJUTIOCTPALMI0 MHOKECTBA PEIIEHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU



[lonumMaTe W UCHOJIB30BaTh (PYHKIIMOHAJIbHBIE TMOHATUS M S3bIK (TEPMHHBI,
CUMBOJIMYECKHE O0003HAUEHMsI), OINpEAeNATh 3HauyeHUE (YHKIUMU 10 3HAYCHUIO
apryMeHTa, ONpeAesaTh CBOMCTBA PYHKIUU IO €€ rpaduKy.

Ctpouts rpaduku 3J1eMeHTapHbIX (YHKIIUA BUIA:

y = kiX, Yy =x2, y = x3,y = |X|, Y = VX, OIIHCBIBATb CBONCTBA YHCIOBON (DYHKIMH
o e€ rpaduky.

K xoniy oOydenus B 9 kiaacce o0yyaromuics NoayduT CIEayIOHe IpeIMEeTHbIE
pE3yJbTaTHI:

Ymncsia v BbIYMCJIEHUS

CpaBHUBATH U YNOPSAIOYMBATH PALIMOHAIIBHBIC U UPPAllMOHATILHBIE YHCIIA.

BoinonsaaTe apudmMernyeckue ACUCTBUS C pallMOHAIBHBIMU YHMCIIAMHU, COYeTas
YCTHbIE W TUCHMEHHBIE MPUEMBI, BBINOJHATh BBIYMCIEHUS C HPPALUOHAIBHBIMU
YU CIIAMM.

HaxoauTh 3HaueHUsI CTENEHEW C ILEeJbIMUA TMOKa3aTeasIMU M KOPHEU, BBIYHUCIISITH
3HAYEHUS YUCTIOBBIX BBIPAKCHMUIA.

OKpyryisiTh  JEUCTBUTENBHBIE  YHCJA, BBINOJHATH NPUKHUIKY pe3yJsibTara
BBIYUCJICHUI, OIIEHKY YMCIIOBBIX BBIPAKECHUIA.

YpaBHeHMsI U HEPABEHCTBA

Pemats nuHelHbIC W KBaJpaTHBIC yYpaBHEHUS, YPABHEHUSI, CBOJSAIIMECS K HUM,
npocTrenime ApoOHO-palMOHANIbHBIC YPaBHEHUS.

Pemats cuctembl IBYX JIMHEMHBIX YPAaBHEHUN C IBYMSI IEPEMEHHBIMUA U CUCTEMBI
IBYX YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE SBISETCSA JIMHEUHBIM.

Pemiats TeKkCcTOBBIC 3a/1auM areOpPaMdecKUM CIIOCOOOM C TTOMOIIIBIO COCTABJICHUS
YpPaBHEHUS UJIU CUCTEMBI IBYX YPABHEHUH C JBYMS IMEPEMEHHBIMHU.

[IpoBoauTe mpocTenme UCCIEC0BAHUS YPABHEHUN U CUCTEM YPaBHEHHH, B TOM
4yucjie ¢ TpUMEHEHHEM TpaduuecKkux NpeacTaBlieHuil (yCcTaHAaBIMBATh, MMEET JIU
YpaBHEHHE WM CUCTEMA YPaBHEHUU PEIICHUS, €CJIU UMEET, TO CKOJIBLKO, U MPOYee).

Pemiats nuHeliHbIe HEpABEHCTBA, KBAIpaTHBIE HEPABEHCTBA, N300pAXKATh PEIICHUE
HEPABEHCTB HA YMCIIOBOM MPSIMOM, 3alTUCHIBATH PEIIEHUE C MOMOIIBI0 CUMBOJIOB.

Pemats cuctembl JUHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIOYAIOIINE
KBaJIpaTHOE HEPaBEHCTBO, M300pakaTh PEIICHHE CUCTEMbI HEPABEHCTB HAa YHCIOBOUN
PSIMOM, 3aMUCHIBATH PEUIEHUE C IIOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPHU PEIICHUU PA3JIMUHbBIX 3a]1a4.

DyHKIUU

Pacno3naBath (yHKIIMKM W3y4YeHHBIX BHUJOB. [loka3piBaTh CXEMaTUYECKHU

pacIioIo’KEHUE Ha KOOPAWHATHOMN MIOCKOCTH rpadukoB GpyHKimil Buga: Y = KX, y = kX
+by=kix,y=ax2+bx+c,y=x3,y= VX, y = |X|, B 3aBHCHMOCTH OT 3HaueHUM

K03((PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIMIA.



Crpoute M wu300paxkaTb CXEMaTHYECKH TIpaQUKU KBaJIpaTUUYHBIX (QYHKIUI,
OINUCHIBATh CBOWCTBA KBAaIpaTUUHBIX (YHKIUH 10 UX rpadukam.

Pacno3naBaTh KBaJgpaTHMUHYI0 (QYHKUMIO 1O (opMmyse, HPUBOJUTH MPUMEPHI
KBaIpaTHUHBIX (QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yuci0BbIC MOCIEI0BATEILHOCTH U NIPOrPeccum

Pacno3HaBaTh apu(METHUECKYI0 U T'€OMETPUYECKYIO IMPOTPECCUM IPHU Pa3HBIX
croco0ax 3aaHusl.

BoImonmHAT,  BBIUMCICHHMS C  WCIOJNb30BaHMEM  (opmyn  N-ro  dieHa
apu(pMeTUYECKON U TeOMETPHUUECKON MPOTrPECCHii, CyMMBI TIEPBBIX N UJICHOB.

N300paxxaTh 4eHbI IOCIEI0BATEILHOCTH TOYKAMH Ha KOOPIMHATHOM TIOCKOCTH.

Pemate 3agaun, CBA3aHHBIE C YHCIOBBIMH IIOCJIEIOBATEIBHOCTSIMHU, B TOM YHCIIE
3aJa4yd M3 peaJbHOM JKU3HM (C MHCIOJNb30BAaHUEM KalbKyJsATOpa, LU(POBBIX
TEXHOJIOTHHA).

TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
Ne i/ KosanuecTBo
HaumenoBanue pasjaesia
4acoB
1. BripaxkeHusi, TOKIECTBA, YpaBHEHUS 22
2. OyHKITUN 11
3. Crenenp ¢ HaTypalbHBIM NTOKA3aTEIEM 11
4, MHorouneHbl 17
S5. DopMyIIbl COKPALLIEHHOTO YMHOKEHUS 19
6. CucTteMbl JIMHENHBIX YPaBHEHUN 17
1. HTorosoe moBTOpeHUE 5
HTroro: 102
8 KUIIACC
Ne n/n HaumenoBanue pasaeia Koumrecrso
4acoB
1. [ToBTOpenue Kypca «Anredpb» 7 Kiacca 2
2. Panmonansubie npobu 23
3. KBagparneie kopHH 19
4, KBanpaTHbeie ypaBHEHUs 20




Hepapencrtpa 20
6. CreneHsb ¢ 1EJIbIM ITOKA3aTEIEM. 11
7. Hrorosoe noBropenue 7
Hroro: 102
9 KUIACC
Ne n/m
HaumenoBanue pazaesa KoamnuecTBo
4acoB
1. [ToBTOpEeHUE Kypca «Anredpb» § Kiacca 2
2. Ksampatuunas QyHKIus 30
3. YpaBHEHUS U HEPABEHCTBA C OJTHOU NIEPEMEHHOMU 15
4, YpaBHEHUS U HEPABEHCTBA C JBYMs IEPEMEHHBIMU 17
d. Apudmernueckasi U reoMeTpUYECKasi IPOrPECCUu 21
6. ToroBoe noBTOpeHHe 15
7. Peseps 2
Hroro: 102
IHOYPOUYHOE IINTAHUPOBAHUE
7 KIIACC
Ne n/m Hara Pazzen Kour-
IIpumeua
Tema ypoka BO
HHUE
mwian | axr v1acos
I'nasa 1. BeipaxxeHus, TOKAeCTBA, yPABHECHUS
(22 yaca)
1 [lonaTne  panuoHanbHOrO  4ucina.  Yuciaossle 1
' BBIPAKCHUS
5 Apudmernueckue AEWCTBUA C pallMOHAIbHBIMU 1
' YUCIIAMHU
3. BeIpaxxeHus ¢ nepeMeHHbIMU 1




4, CpaBHEHME 3HaYCHUHN BBIPAKCHUM 1

5. CBoMCcTBa AEUCTBUN HAJ YUCIAMUA 1

6. CBolicTBa AEWCTBUN HaJ YUCIIaMU 1

7 TO)KILCCTBav. ToxaecTBeHHBIE — TpeoOpazoBaHUs 1
BbIpQKEHU I

8 TO)KILCCTBav. ToxaecTBeHHBIE — TpeoOpa3oBaHUS 1
BbIpQKEHU I

9 ToxnecTBeHHbIE MPeoOpa3oBaHUsl  BBIPAKECHUI.

' IToaroroBka K KOHTPOJILHOM paboTe

10. Kontponbnas padora Ne 1 mo teme «Bripaxkenus, 1
TOXKECTBA, YPaBHEHHI»

11 AHanmm3 KOHTPOJBHOH paboThl. YpaBHEHHE U €Tr0 1
KOPHHU

12. YpaBHEHUE U €r0 KOPHHU. 1

13. JIuneliHOe ypaBHEHHE C OJHOU NIEPEMEHHOMN 1

14. JIuneliHOe ypaBHEHHE C OHOU NIEPEMEHHOMN 1

15. Pemenue 3a1a4 ¢ moMoOUIbI0 YpaBHEHUN 1

16. Pemrenue 3a1a4u ¢ TOMOLIBIO YpaBHEHUM 1

17. ®opmynbl. JlomycTiMble 3HAU€HUS TEPEMEHHBIX 1

18. UrcnoBble TPOMEKYTKH 1

19, PaCCT?HHHe MEXy ABYMS TOYKaMH KOOPAMHATHON 1
PSIMOI
[IpsimoyromnbHas cucreMa  KOOpJIUHAT Ha

20. wiockoctu.  [Ipumepsl  TpaduKoOB,  3aTaHHBIX 1
dhopmynamu

21 Pemenne ypaBHenuit u 3agau. IloaroroBka k 1
KOHTPOJIbHOM paboTe

22. KonTponbnas pabora Ne 2 no teme «YpaBHEHUS» 1
I'naga 2. ®yukuuu (11 yacoB)

23. AHanu3 KOHTPOJIbHOM paboThl. YTo Takoe QyHKIuUS 1

24. Brruucnenne 3nauenus GyHkuuu no Gopmysne 1

25. Brruncnenue 3Hauenus GyHkuu no Gopmyie 1

26. CrniocoOslI 3a1anust QYHKIIUU 1

217. I'padux pynkumm 1

28. CpoiicTBa (DyHKIMH, MX OTOOpaKeHHE Ha rpaduke 1

29. CpoiicTBa (yHKIHMH, UX OTOOpakeHUe Ha rpaduke 1

30. [TpsiMasi ponOpLUHOHATIBHOCTD U €€ rpaduk 1

31 Jluneitnas ¢ynkuus u e€ rpadux. ['padux 1
(ynxumpn y =[x|

3. 3amanue (QYHKUMH HECKOJbKUMHU  (QOopMyIamu. 1
[ToaroToBKa K KOHTPOJIKHOU paboTe

33. KontponbHast pabora Ne 3 o teme «DyHKITHI» 1
I'naga 3. CreneHsb ¢ HATYPAJbHBIM MIOKA3aTe1EeM

(11 yacoB)

34. AHanmuM3 KOHTPOJBHOW paboTel. OmnpeneneHue 1
CTEIIEHH C HAaTypaJbHbBIM MOKa3aTelIeM

35. VYMHOXEHHUE U JIeJIEHUE CTeIeHEN 1

36. Bo3sBenenue B CTENeHb MPOU3BEACHUS U CTCTICHH 1

37. OHOYJIEH U €T0 CTaHAAPTHHIN BUT 1

38. YMHOXEHHE 0JTHOWICHOB 1




YMHOKEHHUE OJHOYJICHOB. BOBBGIICHI/IG OJHOYJICHA

39. 1
B CTENECHb

40. KontponbHas padota 3a 1 monyroaue 1

41. DYHKIMY y=X° U y=X°U UX rpapuKu 1

42. DYHKIMY y=X° ¥ y=X°U X rpapuKu 1

13 O mpocThiIX U cocTaBHBIX uuciax. [logroroeka k 1
KOHTPOJILHOHM paboTe

44, KOHUTpoana;I pabora Ne 4 o Teme «CteneHs u eé 1
CBOICTBa»
I'naBa 4. MHOro4jieHbl (17 yacoB)

45, Ananus KOH}“pOJ‘IbHOfI paboTbl. MHOTOWIEH M €ro 1
CTaHJIAPTHBIN BUJ

46. MHOTro4JICH M €r0 CTaHIapTHBIN BUJT 1

47, CnokeHue ¥ BBIYUTAaHUE MHOTOUYJICHOB 1

48. Cno)keHue ¥ BBIYUTAHUE MHOTOUYJICHOB 1

49, VMHOXEHYE OJHOYJIeHA HA MHOTOWIEH 1

50. YMHOXEHUE 0JIHOWICHA Ha MHOTOWICH 1

ol. Brinecenne 0011ero MHOKUTES 32 CKOOKH 1

52. Brigecenue 001ero MHOXUTENA 3a CKOOKH 1

53 BreiHecenne 0o0mIero MHOXHTENS 33  CKOOKH. 1
IToaroroBka K KOHTPOJILHOMN paboTe

54 KonTponbnast padora Ne 5 mo teme «CrnoxeHue, 1
BBIUUTAHUE, YMHOKEHHUE MHOTOUJICHOB)

55, AHanu3  KOHTPOJIbHOM  paboThl.  YMHOXKEHUE 1
MHOTO4JIEHa HA MHOTOYJICH

56. YMHOKEHUE MHOTOWICHA HA MHOTOYJIEH 1

S57. YMHOKEHNE MHOTOWICHA HA MHOTOUYJIEH 1

58 Paszyio)keHHe  MHOTOWICHOB  HAa  MHOXHTEIHU 1

' CIoco0OM IpYIIUPOBKU
59 Pazyio)keHHe  MHOTOWICHOB  HA  MHOXHUTEIH 1
' CIoco0OM IpYIIUPOBKU

60. [enenne ¢ ocratkom. IloaroroBka Kk KOHTPOJIBHOMU 1
pabore

61 KontponbHast padota Ne 6 mo teme «Pa3noxxenue 1
MHOTOWICHOB Ha MHOXKHUTEIIH
I'maBa S. ®opMmyJibl COKPAIIEHHOT0 YMHOKECHHU S

(19 yacoB)

AHanu3 KOHTpPOJIBHON paboTel. Bo3Benenue B

62. KBaJpaT M B Ky0 CyMMBI M Pa3sHOCTH JIBYX 1
BBIPAKCHUIN

63 Bossenenue B KBajipar 1 B KyO CyMMBI M Pa3HOCTH 1
JIBYX BBIPQKCHUI

64. Bossenenue B KBajipar 1 B KyO CyMMBI M Pa3HOCTH 1
JIBYX BBIPQKCHUI

65, PaznioxkeHre Ha MHOXXHTEH C MOMOIIBI0 (hopMyI 1
KBaJIpaTa CyMMBI U KBaJIpaTa pa3HOCTH

66. Pa3znoxeHre Ha MHOXXUTENH C MOMOIIBI0 (GopMyI 1
KBaJIpaTa CyMMBI U KBaJIpaTa pa3HOCTH

67 YMHOKEHHE Pa3HOCTH JBYX BBIpOXKEHUH Ha HUX 1

CyMMY




YMHOKEHUE pa3HOCTH JBYX BBIPAXEHUH Ha HX

68. 1
CYMMY

69. PaznosxeHnre pa3HOCTH KBaIpaTOB HA MHOKUTEIH 1

70. PaznosxeHnne pa3HOCTH KBaIpaTOB HA MHOKUTEIH 1

71 PaznoxxeHne Ha MHOXXUTETM CYMMBI M Pa3HOCTH 1
Ky0OB

79 PaznoxxeHne Ha MHOXXUTEIHM CYMMBI M Pa3HOCTH 1
Ky0OB

73 PaznoxxeHne Ha MHOXXUTENIM CYMMBI M Pa3HOCTH 1
Ky0OB

74, O606menne marepuaiia «OopMyIbl COKPAIIEHHOTO 1
YMHOXCHHSI

75. [TpeoOpazoBaHme 1EIOT0 BBIPAKCHHSI B MHOTOWICH 1

76. [TpeoOpa3oBaHue 1EI0r0 BRIPAKEHHS] B MHOTOWICH 1

77. [Ipeobpa3oBaHue 11€10r0 BEIPAXKEHHSI B MHOTOWIEH 1

78 [Ipumenenue pa3IMYHBIX croco6oB TUIs 1
pa3I0KeHUsI HA MHOYKUTEIH

79 Bossenenue aywiena B creneHb. [loaroroBka k 1
KOHTPOJILHOM paboTe

80. KonrponpHas  pabora Ne 7 mo  Teme 1
«IIpeobpazoBaHue IETBIX BHIPAKCHUN
I'maBa 6. CucreMbl JIMHEHHBIX yPaBHEHUH

(17 yacoB)

81 AHanmuM3  KOHTPOJBHOW  pabote.  JIuHeiiHOe 1
ypaBHEHHE C JIBYMsI IEPEMEHHBIMHU

82. JIuneiiHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU 1

83, I'padux  nmHEHHOTO  ypaBHEHUS C  JBYMS 1
NIepPEMEHHBIMU

84, I'paduk  nuHeliHOrO  ypaBHEHMS C  JBYMS 1
NIepPEMEHHBIMU

85, CucreMbl  JTUHEHHBIX  YpPaBHEHMH C  JBYMs 1
NIepPEMEHHBIMU

86. CucreMbl  JTUHEHHBIX  YpPaBHEHMH €  JBYMs 1
NIepPEMEHHBIMU

87. Croco06 moIcCTaHOBKHA 1

88. Crioco6 1o ICTAaHOBKU 1

89. Cnoco0 1Mo IcTaHOBKH 1

90. Crioco0 cioxeHust 1

91. Crioco0 cioxeHust 1

92. O0600611IeH1E CITOCOO0B MOACTAHOBKU U CIIOKEHUS 1

93. Perienue 3a/1a4 ¢ TOMOIIBIO CHCTEM YPaBHEHUH 1

94, Pemrenne 3a1a4 ¢ TOMOIIBIO CUCTEM YPaBHEHHI 1

95 JIuHeliHbIe HEPAaBEHCTBA C JIBYMs IIEPEMEHHBIMU U 1
WX CHCTEMBI

96. HO)IFE)TOBK& K KOHTVponLHOﬁ pabore «Cucrembl 1
JTMHEWHBIX YpaBHEHHI

97 KOHTE)OJILHE[H pa60TeV1 Ne 8 mo teme «Cucremsl 1
JTMHEWHBIX YpaBHEHHI
HTorosoe noBropeHue (5 yacoB)

98. AHanu3 KOHTPOJIbHOM paboThl. OYHKIIMH 1




99 OI[HO‘{JISEHBI u MHOTOYJICHBI. DopmyIisl 1
COKPAIEHHOI'O YMHOKCHHSI.
100. CucremMpl AByX JMHEHHBIX YpaBHEHUH C JABYMs 1
nepeMeHHbIMU. [10IroTOBKa K KOHTPOJIbHOU paboTe
101. HTorosasi KOHTpPoJIbHasi padoTa 1
102, AHanmu3 KOHTPOJIbHOW paboTsl. Pemenue 3amgay mo 1
Kypcy 7 Kjacca
8 KJIACC
Ne Hara Paszpnen Koa-Bo | Ilpumeua
4acoB
n/n Tema ypoka HHe
IJ1aH | (pakr
IloBTOpEeHune Kypca «Aaredpbi» 7 Kiaacca
(2 yaca)
1. [ToBTOpEHwue. CaoiicTBa CTENEHU c 1
HATYPaJIbHBIM MOKa3aTeJIeM. Dopmyibl
COKpAILEHHOI'O YMHOKECHHSI.
2. JIuHeliHblE ypaBHEHHsSI M CHCTEMBI JIMHEHHBIX 1
ypaBHEHUH
I'naBa 1. Paumonanbubie npoou (23 yaca)
3. Anrebpandeckast 1po0b
4. JlonycTuMble 3HAYEeHUS NEPEMEHHBIX, 1
BXOJSIIIMX B areOpandecKie BRIPaKESHUS
5. OcHOBHOE CBOMCTBO 1poOU 1
6. Coxparienue apobeit 1
7. Coxkpatienue apobeit 1
8. [IpuMeHeHre OCHOBHOT'O CBOICTBA ApoOH 1
9. CnoxeHue W BbBIUMTaHHME  Jpobeil ¢ 1
OJIMHAKOBBIMM 3HaMEHATEISIMU
10. CrnoxkxeHne W BBIUMTaHUE  Jpoded ¢ 1
OJIMHAKOBBIMM 3HaMEHATEISIMU
11. CrnoxxeHue W BbIUMTAHUE JpoOel C pa3sHBIMU 1
3HaMeHaTesIMU
12. CnoxxeHue W BbIUMTaHUE JpoOel C pa3HBIMU 1
3HaMEeHAaTeJsIMU
13. [IpeoOpa3oBaHue BBIpAXEHHUM, COAEPIKALINX 1
anreOpandeckue Apoou
14. YMHOXeHUE Apooeit 1
15. BosBenenue npobu B cTeneHb 1
16. Jlenenue npoOeit 1
17. Jlenenne npobeit 1
18. JleiicTBus ¢ anreOpanyecKuMH JpoOsMu 1
19. [lonstne ¢gynkuuu. OOnacTb ompeneneHus u 1
MHOYKECTBO 3HaUeHUH QyHKIMH
20. Oyukuust y = k/x u ee rpadux. CpoiicTBa 1




byHKIMH Yy = K/X

21. I'paduk Gynkmm y = x? 1

22. I'padux pynkuum y = x? 1

23. Oynknuu Yy =X, Yy = X3, y = VX, y = [x|; 1
rpaduuecKoe pelieHue ypaBHEHHH U CHUCTEM
ypaBHEHUH

24, Oynkmmm Yy =X2, Yy = X3, ¥y = Vx, y = [x|; 1
rpaduuecKkoe pelieHue ypaBHEHUH U CUCTEM
ypaBHEHUH

25. Kontponbuas pabora Ne 1 1o TeMe 1
" AnrebOpanyeckast 1poOp"
I'naBa 2. KBagpaTHble KOpHH (19 gacos)

26. AHanu3 KOHTPOJbHOU paboThl. PanmonanbHbie 1
yrcia. [lonstue 06 nppanoHaJIbHOM YHCIIE.

27. JlecsaTnyHbIe TPUOIMKEHUSI HUPPAMOHATBHBIX 1
yucen. JleiCTBUTENbHBIE YhCia

28. Apudmerrndeckuii KBaJipaTHBIN KOPECHb 1

29. CpoiictBa  apu(MeTHYECKMX  KBaJpaTHBIX 1
KOpHEM

30. YpaBHeHHe X’ = a.

31. Haxoxnenue MPUOTMIKEHHBIX 3HAYECHUI 1
KBaJIPaTHOTO KOPHSI.

32. QyHKIUA Yy = Vg ee rpaduk 1

33. KBaapaTHbIii KOpEHb U3 TPOU3BEIACHUS 1

34. KBanparHbplii KOpeHb U3 IpooOu 1

35. KBagpaTHblll KOPEHB U3 CTEIIECHHU. 1

36. KBaznpaTHblli KOPEHb U3 CTENIEHMU. 1

37. AHanu3 KOHTpOJIbHON paboTel. BriHecenue 1
MHOYKHUTEJIS] M3-T10/1 3HAaKa KOPHSI.

38. Brecenne MHOXKHTENS 1O 3HAK KOPHS 1

39. KonTtponbHast pabora 3a 1 monmyroaue 1

40. OcBoOok/leHHe OT HUPPALUOHAIBHOCTH B 1
3HaMeHaTee

41. IIpeoOpa3oBanue BbIpaXXeHUH, COJEpKAIIUX 1
KBaJ[paTHbIE KOPHU

42. IIpeoOpa3oBanue BbIpaXXEHUH, COJAEpKAIIUX 1
KBaJ[paTHbIE KOPHU

43. [IpeoOpa3oBanue BbIpaXXEHUH, COJEpKAIIUX 1
KBaJ[paTHBIC KOpHHU. [MonroroBka K
KOHTPOJIHOHU paboTe.

44, Koutponbnas pabora Ne 2 mo Teme: 1
"IIpeoOpa3oBanue BbIpaXXEHUH, COAEPIKALINX
KBaJpaTHbIE KOpHU"
I'naBa3. KBaaparubie ypaBuenusi (20
4acoB)

45. AHanmuM3 KOHTPOJIbHOW paboTel. OmpeaeneHne 1
KBAaJIpaTHOT'O YpaBHEHHUs

46. Henonnele KBagpaTHbIE ypaBHEHUS 1

47. HenosiHble kBasipaTHbIE YpaBHEHUS 1

48. PopMyna KOpHENW KBaPATHOTO YPABHEHUS 1

49, dopmysa KOpHEN KBaIpaTHOTO YpaBHEHUS 1




50. PopMyna KOpHEW KBaIpaTHOIO YPaBHEHUs 1

51. Pemenue kBagpaTHBIX ypaBHCHUM 1

52. Pemenne 3amay Cc TOMOLIbIO  KBaJpPaTHBIX 1
ypaBHEHUH

53. Pemenne 3amad ¢ MOMOLIBIO  KBaJApPaTHBIX 1
ypaBHEHUH

o4, Teopema Buera

55. Teopema Buera. 1

56. Pemtenue YpaBHEHUH, CBOJISIIITUXCS K 1
KBaJIpaTHBIM

57. [Ipocreiimme 1poOHO-paIOHATIEHBIE 1
ypaBHEHHSI

58. [Ipocreiimme 1poOHO-paIOHATIEHBIE 1
ypaBHEHHSI

59. [Ipocreiimme 1poOHO-paIMOHATILHBIE 1
ypaBHEHHSI

60. Pemtenre TEKCTOBBIX 3a4a4 C  IIOMOIIBEO 1
KBaJPATHBIX YPAaBHEHUI

61. Pemtenne TEKCTOBBIX 3a1a4 C IIOMOIIBEO 1
KBaJPATHBIX YPAaBHEHUM

62. Pemtenne TEKCTOBBIX 3a4a4 C  IIOMOIIBEO 1
KBaJPATHBIX YPAaBHEHUM

63. I'padmueckuii crmoco0 pemieHus ypaBHEHHIA. 1
IToaroroBka K KOHTPOJILHOM paboTe

64. KonrponmpHast pabora Ne 3  mo Teme: 1
"KBagparusle ypaBHeHuUs"
I'naBa 4. HepaBeHncTBa (20 yacoB)

65. AHanmu3 KOHTpOJbHON paboTel.  Yucinosble 1
HEpPABEHCTBA U UX CBOMCTBA

66. UYuncioBble HEPABEHCTBA U UX CBOMCTBA 1

67. HepaBeHCTBO ¢ 01HOVM ITEpEMEHHOMN 1

68. [TprMeHeHne YHCI0BhIX HEPABEHCTB 1

69. CrnojxeHue YMCIOBBIX HEPABEHCTB 1

70. YMHOXKEHHNE YUCIIOBBIX HEPABEHCTB 1

71. JloKa3aTesbCTBO YNCIIOBBIX HEPABEHCTB 1

72. Jl0Ka3aTesbCTBO YUCIIOBBIX HEPABEHCTB 1

73. [TorpenHocTh ¥ TOYHOCTh MPUOIIHKESHHUS. 1

74. AHanu3 KOHTpoJIbHOM paboThl. [lepeceuenue u 1
00bEeIMHEHNE MHOXKECTB

75. YuncoBble TPOMEKYTKH 1

76. UrcnoBble TPOMEKYTKH 1

77. PelreHne HEpaBEHCTB ¢ OAHOW NIEPEMEHHON 1

78. CBolicTBa paBHOCUJIbHBIX HEPABEHCTB 1

79. Penrerne HepaBeHCTB Bua aX > b mpu a <0 1

80. Penrenne HepaBeHCTB Buia ax<b mpu a<0 1

81. Pemrenne cumcreM  HEpaBeHCTB € OJHOU 1
IIEPEMEHHOM

82. Pemenune cuctem HepaBeHCTB €  OJHOM 1
IIEPEMEHHOM

83. Pemenne cucreM HEpPaBEHCTB C  OJHOM 1

nepemMeHHoM. [loaroroBka K KOHTPOJIBHOM




pabote

84. Kontponbnas padora Ned mo teme: «Pemenne
HEPaBEHCTB U CHCTEM HEPaBEHCTBY»

T'nmaBa 5. CteneHp ¢ LeJbIM ITOKA3aTeJIeM.
(11 yacoB)

85. AHanmu3 KOHTpOJIbHOW paboTel. OmnpeneneHue
CTETIeHU C LEJIBIM OTpHUIATEIILHBIM
oKa3aTeeM

86. CranpmaptHass  3amuch  uucna.  Pasmepsl
00BEKTOB OKPYKaIOIIEero MHUpa (ot
JIEMEHTAPHBIX ~ YacTUI[ JI0 KOCMHYECKUX
O00OBEKTOB),  JUIUTEIBHOCTH  MPOIIECCOB B
OKpY’KaroIieM MHUpe

87. CBoiicTBa CTEIICHU C IEJIBIM MTOKa3aTeIeM

88. CBoiicTBa CTETIEHH C IENBIM MTOKa3aTeIeM

89. CBoiicTBa CTEIIEHU C IEJIBIM MTOKa3aTeIeM

90. CBoiicTBa CTETIEHH C IENBIM MTOKa3aTeIeM

91. KBanpatuslii TpéxuneH

92. KBanparuplii TpéxuieH

93. PaznoxkeHre  KBaIpaTHOTO  TpEXWIeHa Ha
MHOXHUTEITU

94. Paznoxenune  kBagpaTHOro TpExuieHa Ha
MHOXHUTEITU

95. KontponbHast pabora Ne 5 no teme: "Crenenb
C LIeJIbIM MTOKa3aresaem"

Hrorosoe noBropenue (7 yacoB)

96. [IpeoOpazoBanne parOHAIBHBIX BBIPAKCHUN

97. Pemenue kBaapaTHBIX ypaBHEHUI.

98. Pemienne 3amay ¢ TOMOIIBIO  KBaJpaTHBIX
ypaBHeHUH. [loaroroBka K  KOHTPOJIBHOM
pabore.

99. HroroBasi KOoHTpoIbHasI padoTa

100. AHanM3 KOHTPOJIBHOU paboThl. Permenue 3amau
oIs

101. Pemenue 3anau OI'D

102. O060011eHre N3yYEeHHOTO MaTepraa

9 KJIACC




Ne Jara Pasznen Koa-Bo | Ilpumeua
n/n IJIaH ‘ ¢pakr Tema ypoka 4acoB HHe
IToBTOpEeHUE Kypca «AJredpbi» 8 Kiacca
(2 yaca)

1. [ToBTOpEHue. Beipaxenus u ux 1
npeoOpa3oBaHus

2. [ToBrOpenue. YpaBHEHMs U HEPABEHCTBA 1
I'naBa 1. KBaaparuunas pyHkumst

(30 yacos)

3. Oynkiusa. O6nacTb onpeaeseHus U 00J1acTbh 1
3HAYCHHUH (QYHKITUN

4. Oyukmust. O6macTe onpenelieHus U 007IacTh 1
3HaYEHUMN PYHKINH

S. CpoiicTBa GhyHKIUH 1

6. CaoiicTBa GyHKIHIA 1

7. KBanpartubiii TPEXWICH. KBanparubiii 1
TPEXWICH U €r0 KOPHU

8. KBapaTHbIil TpEXWIEH U €ro KOPHU 1

9. PasnoxkeHne KBaapaTHOro TpexdjeHa Ha 1
MHOKHUTEIN

10. PasnoxkeHne KBaapaTHOro TpexdjeHa Ha 1
MHOKHUTEIN

11. Paznoxenne KBagpaTHOro TpexwieHa Ha 1
MHOXkUTenU. IloaroroBka K KOHTPOJBHOM
pabore

12. KontponbHast pabota Nel «®DyHKIuM u Mx 1
CBOMCTBa»

13. AHanus KOHTPOJIbHOM paboTHI. 1
KBanpatuunas ¢yakuus, e€ rpaduxk u
CBOMCTBA

14. KBagpartuunas QyHkuus, e€ rpadpuk u 1
CBOMCTBA

15. KBagpartuunas QyHkuus, e€ rpadpuk u
CBOMCTBA

16. [Tapabona, KOOpAMHATHI BEPIIMHBI 1apadOIIbI,
0Ch CUMMETPUHU 1TapaloJIbI

17. I'paduku pynxiwmii y=ax’+n 1
y=a(x—mY

18. I'paduku pynximii y=ax’+n 1
y=a(x—mY

19. Tpaduky QyHKIMi y=ax’+n y=a(x—mY

20. [Toctpoenwue rpaduka KBaJ[PaTUIHOM
GbyHKITIHN

21. [TocTpoenue rpaduka KBaJpaTHYHON 1
GbyHKIIIHN

22. [Toctpoenue rpaduka KBaIpaTUYHOMN 1

GbyHKIIMHN




23. Crenennas ¢ynknus. Kopenb n-oii creneHu. 1
Oyuknus y=x"
24, Oyuknus y=x" 1
25. Kopensb n-oii crenenu 1
26. Kopens N-oii ctenenu 1
217. I'paduxu pynkmuit: y = kx, y =kx + b, y=k/x,
y=x3 y=vX, y=[X|
28. I'paduxu pynkmuit: y = kx, y =kx + b, y=k/x,
y=x3, y=vX, y=[X|
29. I'paduxu pynkumit: y = kx, y = kx + b, y=k/x,
y=x3, y=vX, y=[X|
30. @ynkimn B OI'D 1
31. Kopenp n-oii cremenu. IloaroroBka Kk 1
KOHTPOJILHOHM paboTe
32. KontponbHast pabora Ne2 «Crenennas 1
GYHKIIS)
I'naBa 2. YpaBHeHHMSsI M HepaBeHCTBAa C
O/THOM IepeMeHH O (15 yacoB)
33. AHanM3 KOHTPOJIbHOW paboThl. YpaBHEHHS C 1
OJIHOM mepeMeHHoM. Llenoe ypaBHeHHe U ero
KOPHHU
34. I{enoe ypaBHEHUE B €0 KOPHH 1
35. I{enoe ypaBHEHUE B €0 KOPHH 1
36. Ilenoe ypaBHEHUE U €0 KOPHH 1
37. JlpoOHble palmoHaIbHbIE YPaBHEHUS 1
38. JlpoOHble parmoHanbHble ypaBHEHUS 1
39. JlpoOHBbIE panioHAIbHBIC YPAaBHEHHUS 1
40. JlpoOHbIe paloHaJIbHbIE YPaBHEHHUS 1
41. HepaBenctBa ¢ ofHOW  IEPEMEHHOM. 1
PemreHne HEpaBeHCTB  BTOPOM CTENEHU C
OJIHOU NIEPEMEHHOU
42. Pemenne HepaBeHCTB  BTOPOW CTENEHU C 1
OJIHOU NIEPEMEHHOMU
43. PemreHne HepaBeHCTB  BTOPOM CTENEHU C 1
OJIHOU NIEPEMEHHOU
44, PenreHne HEpaBEHCTB METOJIOM MHTEPBAJIOB 1
45. Penienne HepaBEHCTB METOIOM MHTEPBAJIOB 1
46. PemreHne HepaBeHCTB METOJOM WHTEPBAJIOB. 1
[ToaroToBKa K KOHTPOJIBHOU paboTe
47. Kontponbuast  pabora  Ne3  "Pemenue 1
YpaBHEHUI U HEPABEHCTB"
I'maBa 3. YpaBHeHus1 M HEPaBEeHCTBA C
ABYMS NlepeMeHHbIMU (17 yacoB)
48. AHanmm3 KOHTPOJIBHOM paboThl. YpaBHEHHE C 1
JIBYMs TIEDEMEHHBIMH U €T0 TpapuK
49. VYpaBHeHHE € JIBYMSI IIEPEMEHHBIMH M €O 1
rpaduk
50. I'papuueckuit  cnoco® pemieHUss CHCTEM 1
YpaBHEHUI
51. I'papuueckuit  cnoco0 pemeHuss CHCTEM 1

YpaBHEHUI




52. PewreHue cucreM ypaBHEHUN BTOPOU CTEIICHU 1

53. Pemenue cucreM ypaBHEHUN BTOPOM CTETICHU 1

o4. Pewrenue cucreM ypaBHEHUN BTOPOU CTEIICHH 1

55. Pemenne 3agady ¢ IIOMOLIBKD  CHUCTEM 1
YpaBHEHUI BTOPOU CTEIICHU

56. Pemenne 3agady ¢ IIOMOLIBKD  CHUCTEM 1
YpaBHEHUI BTOPOU CTEIICHU

57. Pemenne 3agady ¢ IIOMOLIBKD  CHUCTEM 1
YPaBHEHUI BTOPOU CTEIICHU

58. HepaBeHncTtBa ¢ nByMsI MEPEeMEHHBIMU M HX 1
CHCTEMBI

59. HepaBeHcTBa ¢ 1ByMsI IepeMEHHBIMU 1

60. HepaBeHcTBa ¢ IByMsl IepeMEHHBIMU 1

61. CucTemMbl HEpaBEHCTB C IBYMsI ITIEPEMEHHBIMU 1

62. CucTeMbl HEpaBEHCTB C JBYMs IEPEMEHHBIMHU 1

63. CucreMmsl HEPaBEHCTB c JBYMsI 1
rnepeMeHHbIMU. [1oArOoTOBKAa K KOHTPOJBHOU
pabore

64. KontponbHast  pabora Ned  "Cucremsl 1
YpaBHEHUI BTOPOU CTEIICHMW)

I'naBa 4. Apudmernyeckasi u
reoMeTpuueckasi mporpeccun (21 yac)

65. AHanu3 KOHTpoJbHOW paboTel. [loHsiTHE 1
YHCIIOBOH MMOCIIEI0BATEILHOCTH

66. 3amaHue MocieaoBaTeIbHOCTH PEKYPPEHTHOM
dhopmyoit u popmysoi N-ro wieHa

67. Omnpenenenue apupMeTHIecKoil mporpeccuu. 1
dopmyna n-ro uieHa apudmMeTuyeckoiu
Iporpeccuu

68. Omnpenenenne apuMETHUECKON MTPOTPECCHH. 1
@®opmyna N-ro  wieHa apUPMeTHUECKOH
POTpPEeCcCuu

69. @opmyna CcymMMBl N IEPBBIX  YIEHOB 1
apru(METHIECKON IPOTPECCUU

70. @opMyna CyMMBI N TNEpPBBIX  YJICHOB 1
apupMeTHIeCKON IPOrpeccuu

71. @opMyna CyMMBI N TEpPBBIX  YICHOB 1
apu¢pmeTnueckoit nporpeccuu. Iloaroroska k
KOHTpPOJIbHOM paboTe

72. N3o0pakeHne  4ieHOB  apupMETHYECKOU
MpOrpeccuii  TOYKaMU Ha KOOPJAWHATHOU
TJIOCKOCTH

73. Kontponbras pabora N5 "Apudmerndeckas 1
nporpeccus”

74. AHanmM3 KOHTPOJIBHOUW paboThl. Omnpesenenne 1
reoMeTpuuecKkoi mporpeccuu. @opmyna n-ro
qJIeHa TEOMETPUIECKOH MPOrpeccuu

75. OrnpenenieHne reOMETPUUECKOM MPOrPECCUH. 1
dopmyna n-To  WiIeHAa T'eOMETPUYECKOMH
IpOrpeccuu

76. OrmpesiesieHne TeOMETPUYECKOM MPOTPECCUH. 1




@opMyna n-ro 4jaeHa I'EOMETPUYECKOU
IIPOrPeCcCUuu

77. @opMyna CyMMbl N INEpPBBIX  YJICHOB 1
reOMETPUUYECKOI MPOrpeccuu

78. @opMyna CyMMbl N IEpPBBIX  YICHOB 1
reOMETPUUYECKOI MPOrpeccuu

79. @opMyna CyMMBl N INEpPBBIX  YICHOB 1
TreOMETPUUYECKOM MPOTrPECCUH.

80. N3o0pakeHne  4IEHOB  I€OMETPUYECKOMN
Mporpeccuii TOYKaMH Ha KOOPAMHATHOM
TUIOCKOCTH

81. JIuHeHHbIN ¥ SKCIOHCHITHAIBHBIA POCT

82. C11o>XHBIC TTPOIICHTHI

83. C0XHBIE TPOLIEHTHI

84. CJ105KHbBI€ TTPOIEHTHI

85. KonTpomnbnast padora Ne 6 "I'eomerpruueckas 1
nporpeccust’”
HTorosoe noBropeHue (15 yacoB)

86. AHanu3 KOHTPOJILHOM paboThl. Beuncienue 1

87. [ToBTOpEHue. ToxnecTBeHHbIE 1
peoOpa3oBaHus

88. Tosx1IecTBEeHHBIC TTPEOOPa30BAHMS 1

89. ToxnecTBeHHbIE TPe0Opa3z0BaHUs 1

90. [IpeoOpazoBaHue BBIPAKECHUM, COACPIKALTUX 1
KBaJ[paTHbIC KOPHU

91. [ToBTOopeHne.  YpaBHEHHSI W CHUCTEMBI 1
ypaBHEHUU

92. [loBTOpeHHe.  YpaBHEHHS U CHCTEMBI 1
ypaBHEHUH

93. [ToBTOpenue. [Iporpeccun 1

94. [ToBTOpEHME. Teopus BEPOATHOCTH. 1
[ToaroroBka Kk KOHTPOJIBHOM padoTE.

95. HTorosasi KOHTpoJIbHasi padoTa 1

96. AnHanmu3 KOHTpOJBHOU paboTsl. [loBTOpEeHNE. 1
Hepasencrtaa

97. [ToBTOpenue. @yHKUU 1

98. [ToBTOpenue. Penenne TeKCTOBBIX 3a/1a4 1

99. Pemenue tectoB OI'D 1

100. HToroselil ypok 1
Pe3eps (2 yaca)

101. Peseps 1

102. Peseps 1




