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HOACHUTEJBHASA 3AIINCKA

Anrebpa sBiseTcs OAHUM U3 ONOPHBIX KYpCOB OCHOBHOIO OOILEro oOpa3oBaHUs: OHA
o0ecrieynBaeT U3y4yeHHe APYruX AMCLUUIUINH, KaK €CTECTBEHHO-HAyYHOI'O, TAK U TYMaHUTAPHOTO
LUKIIOB, €€ OCBOCHHE HEOOXOIMMO JJIsi MPOJOJDKEHUSI 00pa30BaHUs M B MOBCETHEBHOM KHU3HU.
Pa3Bute y oOywaromuxcs HaydHbIX MPEACTABIEHUH O MPOUCXOXKIEHUU U CYIIHOCTH
anrebpanveckux aOCTpakiuii, crocobe OTpakeHUs MaTeMaTH4YeCKOW HayKoil SBIEHUN U
MPOIECCOB B MPHPOJE M OOIIecTBE, POJIM MAaTEeMAaTUYECKOIO MOJACITUPOBAHHUA B HAYYHOM
MO3HAHWU U B TPAKTHUKE CHOCOOCTBYET (DOPMUPOBAHUIO HAYYHOI'O MHPOBO33PEHUS U KAueCTB
MBIIICHHS, HEOOXOAUMBIX Ul aJalTallii B COBpeMEHHOM IudpoBoM oOuiectBe. M3ydenue
anreOpel 00ecTieunBaeT pa3BUTHE YMEHHS HAOIOaTh, CPABHUBATH, HAXOJIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBINUICHHS, CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOU
JeWCTBUSL M BBIBOJBI, (hOpMyIHpoBaTh yTrBepkaeHHs. OcBoeHHEe Kypca aiareOpsl oOecrieuuBaeT
pa3BUTHE JIOTUYECKOTO MBILIUICHUS OOYyYaloUIMXCS: OHU HCIONB3YIOT JEAyKTHUBHBIE H
WHAYKTHUBHBIE PACCYXACHHUs, 0000IIEHNE M KOHKPETH3aluio, abCTparMpoBaHWE W AHAJIOTHIO.
OOyuenne anreOpe MpeAnonaraeT 3HAYUTENBHBIM OO0BEM CaMOCTOSITENBHON JEeSTENbHOCTU
o0yJaroImuxcs, IMO3TOMY CaMOCTOSITEJIbHOE pEUICHHWe 3ajad  sBJISEeTCS — peaju3aluen
JeSITeIbHOCTHOTO IPUHLIUIIA O0yUEHUSI.

B crpykrype mporpammbel y4eOHOTO Kypca «AnreOpa» Uisi OCHOBHOTO 0OmIEro
o0pa3oBaHHsI OCHOBHOE MECTO 3aHHMMAIOT COJEpXKaTellbHO-MeToAnueckue IuHuu: «Yucna u
BBIUUCIICHUSY, «ANreOpanyeckue BbIPAKEHUSA», «YPaBHEHUS M HEPAaBEHCTBa», «DyHKUUN».
Kaxnas u3 3Tux coaepkareabHO-METOJAMYECKUX JUHUN Pa3BUBAETCS HA MPOTSHKEHUM TPEX JIET
U3Y4YEHHUs Kypca, B3aUMOJAECHCTBYS ¢ IPYIMMHM €ro JMHUAMU. B Xozxe usydeHus yueOHOro Kypca
o0y4aromuMcsi MPUXOAUTCS JIOTUYECKU PACCYkAaTh, HCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
S3BIK. B CBSI3M ¢ 3TUM B IporpaMMy y4eOHOTO Kypca «Anredpa» BKIFOUEHBI HEKOTOPBIE OCHOBBI
JIOTHKH, NpPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3/ielax MaTeMaTU4YecKoro oOpa3oBaHUA U
CIOCOOCTBYIOLINE OBJIAJIEHUIO 00YJarOIIMMHCS OCHOB YHHUBEPCAJIBLHOTO MAaTEMATUYECKOTO S3bIKA.
ConepxaTenbHOM U CTPYKTYpHOM OCOOEHHOCTBIO Y4eOHOro Kypca «AunreOpa» sBISETCS €ro
MHTETPUPOBAHHBIN XapaKTeEP.

Conepxanue TMHUM «HHClIa U BBIYUCICHUS CIYKUT OCHOBOM /IS TaJbHEHIIETO U3yUYeHuUs
MaTeMaTHKH, CIOCOOCTBYET  pa3BUTHIO y  OOyYarOIIMXCS  JIOTMYECKOrO  MBIIUICHMS,
(OpMUPOBAHHUIO YMEHHMsSI TOJIb30BAThCA AITOPUTMAMH, a TaKKe MPUOOPETEHHIO MPAKTUYECKUX
HAaBbIKOB, HEOOXOAMMBIX JIJIsl TIOBCEIHEBHOM >KM3HHU. Pa3BuThE NOHATHA O 4YMCIE HA YpPOBHE
OCHOBHOT0 0011ero 0o0pa30BaHUs CBA3aHO C PallMOHAIBHBIMH M HMPPALMOHAIBHBIMU YHCIIAMHU,
dhopMHUpOBaHHEM TPEACTABICHUN O JEWCTBUTEILHOM YHCIe. 3aBEPIICHHE OCBOCHUS UYHUCIOBOM
JIMHUM OTHECEHO K cpe/iHeMy o0111eMy 00pa30BaHUIo.

Conepxanne JByX aireOpandeckux JIHMHUA — «AJre0Opandyeckue BBIPOKCHHUS» U
«YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (POPMHUPOBAHUIO Y O0YUAIOIIUXCS MAaTEMaTHYECKOTO
anmnaparta, HeoOXOUMOro JJIsl pelIeHMs] 3aJjad MaTeMaTUKH, CMEKHBIX MPEAMETOB U MPAKTHKO-
OpPMEHTUPOBAaHHBIX 3a7a4. Ha ypoBHe OCHOBHOro oOmiero ooOpa3oBaHus Y4eOHBIH MaTepuan
IPYNINHUPYETCS BOKPYT palMOHAIbHBIX BBIpaKEHUH. Aunrebpa JAEMOHCTpUPYET 3HayYeHHE
MaTEMaTUKU KakK fA3bIKa JUIsl NTOCTPOEHMS MAaTEMaTU4YECKMX MOJEJEH, ONMMCAHMs MPOLIECCOB U
SBJIGHUN peanpHOro mupa. B 3amaun oOydeHust anredpe BXOIAT TakkKe JAajbHeEilllee pa3BUTHE
AITOPUTMUYECKOTO  MBILIUIEHUS,, HEOOXOJUMOro, B YAacCTHOCTH, [UIi OCBOGHHUS Kypca
nHpOpMATUKH, W OBJAJACHUE HaBBIKAMH JeAyKTHUBHBIX paccyxaeHui. [IpeobpazoBanue
CHUMBOJIBHBIX (DOpPM CIOCOOCTBYET Pa3BUTHUIO BOOOPa)KEHHsI, CIOCOOHOCTEH K MaTeMaTHYECKOMY
TBOPYECTBY.

Conepxanne  (QyHKIMOHATBHO-TpaUUECKOM  JMHMM  HAleJeHO Ha  MOJy4YeHHe
00yJaroIMMHUCs 3HaHUM 0 QYHKIMUIX KaK BaKHEUIIEH MaTeMaTHIECKON MOJIENH ISl OTIMCAHUS U
UCCIICIOBAaHMsI Pa3HOOOpPA3HbIX IPOLECCOB U SIBICHUH B mpupojae u oOmiectBe. M3yuenue
MaTepuaiga CHocoOCTBYET PAa3BUTHIO Yy OOYYalOIIUMXCSl YMEHHUS HCIIOJIb30BAaTh pa3IMUHbIE



BBIPA3UTENBHBIC CPEJICTBA SI3bIKA MAaTEMaTHKH — CIOBECHBIC, CHMBOJHYECKHE, Tpaduyeckue,
BHOCHT BKJIaJ B (popMHpoBaHUE IPEICTABICHUN O POJIM MAaTEMATHKHU B Pa3BUTHH [IUBIIN3ALUU U
KYJIBTYPBI.

CoracHo yuyeOHOMY IU1aHy B 7—9 Kjaccax u3ydaeTcsl y4eOHbINH Kype «Anredpar, KOTOPBIA
BKJIIOYAET CIIEAYIOIIME OCHOBHBIE pas3fenbl cojepxkaHus: «Yucina U BBIYMCICHUSY,
«AnreOpanueckre BbIpaXXeHUs», «YpaBHEHUS U HEPABEHCTBaY, «DyHKIIUN.

Ha uzyuenue yueOnoro kypca «Anredpa» orBoautcs 306 gacos: B 7 kinacce — 102 gaca (3
yaca B Heqneno), B 8 kimacce — 102 vaca (3 vaca B Henemo), B 9 kiacce — 102 4gaca (3 4gaca B
HEJIEIIO).

COJAEP/KAHUE OBYYEHUA
7 KUIIACC

Yucna v BbIYMCTICHUS

JlpoOu OOBIKHOBEHHBIE U IECTUYHBIE, IEPEX0]] OT OAHON (OpMBI 3anucu Apodei K Jpyroil.
[loHsATHE pALMOHAIBHOIO YHCIIA, 3AIMCh, CPABHEHME, YIOPSJOYMBAHUE PALMOHAIBHBIX YHCEIL.
Apudmernueckue AeHCTBUS C pallMOHATIBHBIMU YHCIaMu. Pemenue 3a1a4 U3 peabHOM MPaKTUKU
Ha 4acTH, Ha IpoOHu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJeM: OINpe/eieHue, Mpeodpa3oBaHKUE BHIPAKEHUN Ha
OCHOBE OITpEIeNICHHs, 3aUCh OONBIIHMX YKces. [IpoueHTsl, 3ammuch MPOIEHTOB B BHUIE OpOOU U
IpoOu B BHJE NMPOLEHTOB. TpU OCHOBHBIE 3aJlaud Ha MPOLEHTHI, PELICHUE 3a/a4 U3 PeanbHOM
MIPaKTUKH.

[IpumeHeHne MPU3HAKOB AE€IMMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYPaJIbHBIX YHUCEIL.

PeanbHbIC 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHas MPOMOPIIMOHATBHOCTH.

AnredOpanyeckue BbIpasKeHUsI

[IepemeHHbIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C IMEPEeMEHHOM. JlomycThmble 3HAYEHUA
nepeMeHHbIX. [IpencTaBieHye 3aBUCMMOCTH MEXAy BEIMUYMHAMU B BUAE opMyIibl. Beruncienus
no ¢opmynam. I[Ipeobpa3oBaHre OyKBEHHBIX BBIPAXKEHHI, TOXKIECTBEHHO PaBHbBIE BBIPAXKEHMUS,
IpaBuUja MpeodOpa3oBaHMUs CYMM U NPOU3BEICHUM, MpaBUJIa PACKPBITUS CKOOOK M NPHBEIEHUS
MO/I00HBIX CIaraeMbIX.

CBolicTBa CTENEHU C HATYPAIBHBIM [T0OKA3aTEIIEM.

Opnowienbl U MHOrowieHbl. CteneHb MHorowieHa. CiojkeHue, BbIYUTaHHE, YMHOXKEHHE
MHOTO4I€HOB. POpMyJIBI COKPAIEHHOIO YMHOXEHUSA: KBAaJApaT CyYMMBI U KBaJpaT pPa3HOCTH.
®opmyiia pa3HOCTH KBaJapaToB. Pa3nokeHne MHOTOWICHOB HA MHOYKUTEIIH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHMs, IpaBuUJia MpeoOpa3oBaHUS YpaBHEHMsI, PaBHOCHIIBHOCTh
YPaBHEHUM.

JIuneliHOE ypaBHEHHE C OJHOM TNEPEMEHHOW, YHCIO KOPHEW JIMHEHHOIO YpaBHEHHS,
pelieHne JIMHEHHBIX YypaBHeHHM. CocTaBleHHE YpaBHEHMM IO YCIOBHUIO 3ajaud. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUH.

JIuHeitHOe ypaBHEHHE C JBYMS MEpeMEeHHbIMU U ero rpaduk. Cucrema IBYX JHMHEHHBIX
yYpaBHEHUU C JBYMs TMEPEMEHHBIMHU. PemieHwe cucteM ypaBHEHHH CIOCOOOM IOJACTAaHOBKHU.
IIpuMepsl perieHns TEKCTOBBIX 3aa4 € IOMOILBI0 CUCTEM YPaBHEHUM.

DOYyHKIUT

Koopaunata Toukn Ha npsAMoi. UYucinoBble NpOMEXYTKH. PaccTosiHME Mexny IByMs
TOYKaMH KOOPJAMHATHOW MPSIMOM.

[IpsmoyronbHas cucrema koopauHar, ocu OX m Oy. Abcuucca W opaMHATa TOYKH Ha
KOOpIUHATHOM IuiockocTH. Ilpumepsl rpadukoB, 3amaHHbX (opmymnamu. UrteHue rpaduxos
peanbHbIX 3aBUcUMOcTel. [lonarue pynkuuu. ['paduk Gynxmuu. CroiictBa ¢pyHkumid. Jlnnelinas
byukust, e€ rpapuk. I'paduk Gynkuun y = |X|. ['paduyeckoe perieHre TUHEHHBIX YpaBHEHUN U
CUCTEM JIMHEHHBIX YPaBHCHUH.



8 KUIACC

Yuciia 1 BbIYMCIICHUS

KBanpataelii kopenb u3 uucna. [loHsTHe 00 wuppanuoHaTbHOM 4wmcle. JlecsaTudHbie
NpUOIMKEHNS UPPALMOHANBHBIX uuces. CBONCTBAa apu(METHUYECKUX KBAJApPATHBIX KOpHEH U uX
IIPUMEHEHHE K MpeoOpa30BaHUI0 YHMCIIOBBIX BBIPAKEHMM M BbIYMCICHUSAM. JleHCTBUTENbHbBIE
qucia.

Crenens ¢ 1enbpIM IT0Ka3zaresieM U e€ cBoiictBa. CTaHgapTHas 3aluch YHUCa.

AsiredOpanyeckue BbIpasKeHM sl

KBagpartHslil TpEXUIIEH, pa3iIoKEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIN.

Anrebpanyeckas ApoOb. OCHOBHOE CBOWCTBO anreOpawmdeckoit apodu. ClioxeHwue,
BBIUWTAHUE, YMHOXEHHE, J€JICHHE aireOpandeckux apoOei. PanmoHanbHble BBIpRXKEHUA M UX
npeoOpa3oBaHue.

YpaBHeHusI U HEPaBEeHCTBA

KBagpatHoe ypaBHeHHe, (GopMyna KOpHEH KBaJgpaTHOro ypaBHeHusa. Teopema Buera.
Pemenune ypaBHeHMH, CBOASIIMXCA K JMHEHHBIM U KBaapaTHbIM. I[Ipocteifmne apoOHO-
panMoHaIbHbIEe YPAaBHEHUS.

I'paduueckass WHTEpIIpeTalsl YPAaBHEHHI C JBYMs TMEPEMEHHBIMH M CHUCTEM JIMHEHHBIX
ypaBHEHUH C IByMs IepeMeHHbIMU. [IprMephl pelieHus cucTeM HeJIMHEHHbIX ypaBHEHUH ¢ IByMs
[IEPEMEHHBIMH.

Perienue TekcTOBBIX 3aau alreOpandeckuM CriocoOOM.

UucnoBble HEpaBEHCTBA M MX CBOWCTBA. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCHIIBHOCTh HepaBeHCTB. JIMHeWHble HepaBeHCTBA € OAHOM nepeMeHHOH. Cuctemsl
JIMHEWHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOM.

DOyHKIUH

[Monsarue ¢ynkuuu. O6MacTh onpeAeNeHUs U MHOXeCTBO 3HaueHHid (yHKImMH. CrocoObl
3amanus QyHKIHUI.

I'padpuk ¢ynxnuu. Yrenue cpoiicTB QyHkuuu mno e€ rpaduky. [Ipumepsr rpaduxos
(GyHKIMH, OTpaXXaroLUX pealbHbIe MPOIECCHI.

OYHKIMH, ONHUCHIBAIOIIME MPSIMYI0 U OOpaTHYIO HPOMNOPLUUOHAIBHBIE 3aBUCUMOCTH, UX
rpadukn. Oyukmn Y = X2, Y = X3, y = VX, y=|x|. paduueckoe pelneHne ypaBHEHHiT H CHCTEM
YPaBHEHUM.

9 KJIACC

Yuciia 1 BbIYHCICHUSA

PanmonaneHble yncia, MppanMoHalIbHbIE YHCIA, KOHEYHbIE U OECKOHEUHBIE JIECATUYHbBIE
apoOu. MHOXeCTBO JeWCTBUTENBHBIX 4YMCEN, JEHCTBUTENbHbIE YHCIAa Kak OeCKOHEYHbIe
JecsiTUUHbIe 1poOu. B3auMHO 0/IHO3HAYHOE COOTBETCTBUE MEXKIY MHOXKECTBOM JIEHCTBUTEIbHBIX
4yucesl U KOOPAUHATHOU MPSMOM.

CpaBHeHHE JEHCTBUTENBHBIX 4YHCEN, apu(pMeTHYecKHe AEUCTBUS C JEHCTBUTENbHBIMU
YUCJIAMH.

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, JUIUTEILHOCTD MIPOLIECCOB B OKPYKAIOLIEM MHpE.

[TpubnuxEéHHOe 3HAaYEHHWE BEIUYMHBI, TOYHOCTb NpUOMMKeHus. OKpyrieHHe YHCel.
[Ipukuaka 1 OoLeHKa pe3yabTaTOB BEIYMCICHHM.

YpaBHeHHs U HEPABEHCTBA

JIuneiiHoe ypaBHeHHe. Pemenne ypaBHEHUH, CBOISIIINUXCS K JINHEWHBIM.

KBanpaTtHoe ypaBHeHMe. PemieHne ypaBHeHMH, CBOIAIIMXCS K KBaApaTHbIM. bukBagpatHoe
ypaBHeHue. [IprMepsl pelieHus ypaBHEHUM TpPEThed M 4EeTBEPTOM CTENEHEW pPAa3JI0KEHHEM Ha
MHOXUTEH.

Pemenue npoOHO-parmoHAIBHBIX YpaBHEHUH. Pelienrne TeKCTOBBIX 3a/1au alreOpandecKum
METOJOM.



VYpaBHeHHE ¢ OBYMs IMEpPEeMEHHBIMH M ero rpauk. Pemienue cuctem IBYX JHMHEHHBIX
YpPaBHEHHMH C [ByMs IIEpEMEHHBIMU. PelieHue cucreM IByX YpaBHEHHMM, OJHO M3 KOTOPBIX
JMHEWHOe, a JIpyroe — BTOpPOH creneHu. I 'paduueckas MHTEPIIPETAUs CHCTEMBl YpaBHEHHUU C
IBYMsI IEPEMECHHBIMU.

Pemienue TeKCTOBBIX 33a4 alreOpandeckuM CrIoCOOOM.

UYucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemreHne JMHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHOW. PenieHue cucTteM JIMHEHHBIX
HEpaBEHCTB ¢ OAHOM mnepemeHHoW. KBanpartHele HepaBeHcTBa. ['padumueckas HMHTeprpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI [ICPEMECHHBIMH.

DYyHKIUT

KBanparnunass ¢ynknms, e€ rpaduk u cpoiictBa. [lapaboma, KOOpPAMHATHI BEPIIUHBI
napabosibl, 0Cb CHMMETPHUH 11apadoJIbl.

Ipadukn dyskmumit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = |X| , u ux cBoiicTsa.

Yuci0BbIe MOCIEI0BATEILHOCTH H IIPOrPecCHH

[TonsiTe YMCIOBOW MOCNIENOBATEILHOCTH. 3aJaHUE MOCJIEI0BATEILHOCTH PEKYPPEHTHOM
dbopmyoii u popmynoi N-ro wieHa.

Apudmerndeckas u reomerpudeckas nporpeccur. @opMyiel N-ro wieHa apupMeTHIeCKOM
U TEOMETPUYECKON NTPOTrPECCU, CYMMBI IIEPBBIX NUJICHOB.

N300pakeHne 4WICHOB apu(METHUECKOW M TEeOMETPUYECKOH NpOrpeccuii TOYKaMH Ha
KOOPJAMHATHOM TUIOCKOCTH. JINHENHBIN U 9KCIIOHEHIUAIBbHBINA POCT. CII0KHbBIE IIPOLICHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUS

JIMUHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Ppe3yJbTaThbl OCBOCHHS MpOrpaMMbl y4eOHOTO Kypca «Anredpa»
XapaKTEePU3YIOTCS:

1) naTpuoTnyecKoe BOCIIUTAHUE:

MPOSIBJIEHUEM HHTEpeca K NPOLUIOMY M HACTOSALIEMY POCCUKWCKOM MaTEeMaTHKH,
LIEHHOCTHBIM OTHOLIEHHEM K JIOCTH)KEHHSIM POCCUHUCKMX MATEMAaTUKOB M POCCUUCKOMN
MaTeMaTUYECKOW LIKOJIBbI, K UCIOJIb30BAHUIO 3TUX JOCTHXKEHUH B IPYTUX HayKaX M MPHUKIAIHBIX
chepax;

2) rpaxiaHCcKoe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

FOTOBHOCTBIO K BBIMIOJIHEHUIO OO0S3aHHOCTEW TpakJaHWMHA W peaju3allud ero Mpas,
MPEJICTaBJICHUEM O MAaTeMaTHYeCKMX OCHOBaX (YHKIMOHUPOBAHUS pPa3IUYHBIX CTPYKTYD,
SIBJICHUH, MPOIEAYp T'PaKIaHCKOTO 00IIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYXKJIEHUIO 3TUYECKUX MPOOJIeM, CBS3aHHBIX C MPAKTUUYECKUM MPUMEHEHHUEM JOCTHKEHUN
HayK{, 0CO3HAaHUEM BaKHOCTH MOPATbHO-3THUYECKUX NMPUHIIUAIIOB B JEATEILHOCTH YIEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOW Ha AKTUBHOE YYacTHE€ B PEUICHUU MPAKTUYECKUX 3aJlad MaTeMaTH4YEeCKOM
HAMpPaBJIEHHOCTH, OCO3HAHMEM Ba)XHOCTHM MaTeMaTH4YecKoro oOpa3oBaHHs Ha MPOTSHKEHUU BCEM
KU3HH ISl YCIIEITHOW MPO(ECCHOHAIBHON ACSITEIPHOCTA M PAa3BUTHEM HEOOXOJIMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPDOM U TIOCTPOCHHEM WHAMBHIYAJIbHOW TpAeKTOPUU OOpa3oBaHUS U
KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIICCTBEHHBIX MMOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K OMOIMOHAIBHOMY ¥ 3CTETUYCCKOMY BOCIPHSITHIO MAaTEMATHUECKUX
00BEKTOB, 3a/1a4, PEIICHUN, PacCy ACHUN, YMEHUIO BUICTh MaTEMaTHUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MIO3HAHUS:

OpUEHTAIIMEeH B ACSATEIHPHOCTH HA COBPEMEHHYIO CHCTEMY HAYYHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS UEJIOBEKa, MPUPOABI U OOIIeCTBa, IOHUMAaHUEM
MaTeMaTUYeCKOM HAayKH Kak cQepbl YeIOBEYECKOW [EeATEeTbHOCTH, JTaloB €€ pa3BUTHS U
3HAQUUMOCTHU JUJISl Pa3BUTHS LUBWIN3AIMHU, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU MU MaTeMaTH4YEeCKOMN
KyJIbTypOH KaK CpEICTBOM IIO3HAaHUS MHpa, OBJAJEHUEM TMPOCTEUININMH  HaBBIKAMHU
HCCIIEA0BATENbCKOM 1eATENbHOCTH;

6) dpusuueckoe Bocnutanue, GopMupoBaHNe KYJIbTYPbI 310POBbsSi U IMOLMOHAJIBLHOTO
Oslaromosty4ms:

TOTOBHOCTBIO ITPUMEHATh MAaTEMAaTUYECKHE 3HAHUS B HHTEPECAX CBOETO 3/I0POBbBSI, BEICHUS
3I0pOBOTO 00pa3a KU3HU (370pOBOE MUTAHHE, COANTAHCUPOBAHHBIA PEKUM 3aHATUNA W OTIBIXA,
perynspHas (usudeckas akTUBHOCTH), c(DOPMHPOBAHHOCTHIO HaBbIKa pediexcuu, MpU3HAHUEM
CBOETO IpaBa Ha OMIMOKY M TaKOTO e MpaBa APYroro 4eaoBeKa;

7) 3K0JI0ruYecKoe BOCIIUTAHME:

OpHEHTalKel Ha MPUMEHEHHWE MaTeMaTHUYeCKHX 3HAHWM i1 pelieHHs 3aqad B 00JIacTH
COXPAHHOCTH OKPYKAIOIIEH CpeJbl, TUIAHUPOBAHMS TIOCTYNKOB W OIEHKH WX BO3MOKHBIX
MOCIEACTBUM ISl OKPY’KAIOMIEH cpeibl, OCO3HAHUEM TJI00AIBHOTO XapakTepa IKOJIOTHUYECKUX
po0JieM U myTel UX pelieHus;

8) ajanTanus K U3MEHAIUMCS YCJI0BUSIM COIMAJIbHONW M NPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JICUCTBHUSM B YCJIOBHUSX HEONPENCIEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4epe3 MPAKTHUYECKYIO NIEATEeIbHOCTh, B TOM YHUCJIE YMEHUE YUUTHCA y OPYTUX
J0JIel, TpHOOpETaTh B COBMECTHOM NIEATETLHOCTH HOBBIC 3HAHWS, HABBIKU M KOMIIETCHIIUU W3
OTbITA JPYTHUX;



HEO0XOAUMOCTHIO B (DOPMUPOBAHMM HOBBIX 3HAHWUU, B TOM 4HClE (OPMYIHUPOBATH UICH,
MOHATUS, TUIIOTE3bl 00 OOBEKTaX U SBJICHMSX, B TOM YHUCIE PAHEE HEU3BECTHBIX, OCO3HABAaTh
neguuuTh COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAILMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIUIO
KaK BBI3OB, TpPEOYIOIIMHA KOHTPMEp, KOPPEKTHPOBATh NMPUHUMAEMbIC pEIIEHUS U JCHCTBHS,
(GbopMyIMpOBATH U OLIECHUBATH PUCKHU U MTOCIEACTBUS, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATbBI
Ilo3naBaTebHBIE YHHBePCAJIbHbIE YUeOHbIE JeiCTBUS
Ba3oBble Jjornueckue aeiicTBHA:

® BbIABJIATE W XaAPAKTCPU30BATh CYHICCTBCHHBIC TPU3HAKKU MATCMATUUYCCKUX O6’bCKTOB,
MOHATHM, OTHOIIEHMH MEXAYy TOHATUAMU, (OPMYIHUPOBATH  OMNpPENEICHUS  IOHSTHIA,
yCTaHABIIMBATh CYIIECTBEHHBIM TPU3HAK KIACCH(PUKAIMU, OCHOBAHUS i OOOOIICHHUS W
CpPaBHEHUs1, KPUTEPUU IPOBOJUMOTO aHAIN3A;

® BOCIIPUHUMATh, (POPMYJIUPOBATh M IPEOOPa3OBBIBATh CYXKJEHUSA: YTBEPAUTEIbHBIE U
OTpULATCIIbHBIC, CAMHUYHBIC, YACTHBIC U O6HII/I€, YCJIOBHBIC;

® BBLISIBIISITh MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTHUBOpeuHsi B (pakTax,
NaHHBIX, HAOMIOACHMSIX U  YTBEPXKICHHSX, Mpeajaratb KpPUTEPUH S BBISBICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

e [eJlaTh BBIBOJBI C HCIOJb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX W WHIYKTHUBHBIX
YMO3aKJIFOUE€HUI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

® pa30upaTh J0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKAECHUU (MpsAMbIE U OT MPOTHBHOIO),
IMPOBOAUTE CAMOCTOATCIBHO HECIIOXKHBIC JOKA3aTCIbCTBA MATCMATUICCKUX q)aKTOB, BBICTPAaNBATb
apryMeHTaluio, MPUBOJUTh MPUMEPbl U KOHTPIPHUMEPHL, OOOCHOBBIBATH COOCTBEHHBIC
paccyXJIeHus;

e BEIOMpATh CMOCOO pemieHuss y4eOHOM 3amaud (CpaBHUBATh HECKOJBKO BapHAaHTOB
pelieHus, BbIOMpaTh HauOollee TMOAXOMAMIMKA ¢ y4ETOM CaMOCTOSATENbHO BBIIETIECHHBIX
KpUTEPUEB).

basoBble ucciienoBare/ibCKie JeHCTBUA:

® [ICII0JIb30BaTh BOMPOCHI KAaK MUCCIIEI0BATENbCKUM HHCTPYMEHT MO3HaHUA, (OPMYyIUPOBAThH
BOIPOCHI, PUKCUPYIOIINE TPOTHBOPEUHUE, MPOOIEMY, CAMOCTOSITEILHO YCTAHABIMBATH UCKOMOE U
naHHoe, GOPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE;

® IPOBOJINTH 110 CaMOCTOSITENIbHO COCTABJIICHHOMY IUIaHY HECJOXKHBIA JKCIEPUMEHT,
HeOOJbIIOE HCCINEAOBaHWE IO YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OObeKTa,
3aBUCUMOCTEN 00BEKTOB MEXKY COOO0i;

® CaMOCTOSITENIEHO (hOpMYITHpPOBaTh 0OOOIIEHHS M BBIBOJBI 10 PE3ybTaTaM MPOBEAEHHOTO
HaOII0/IeHNsI, UCCIIEeIOBAHUS, OIICHHBATh JOCTOBEPHOCTh IMOJIYUEHHBIX PE3yNlbTaTOB, BHIBOJAOB U
0000IIICHMI;

® IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLECCA, @ TAKXKE BBIIABUTATh MPEANOI0XKEHHS O
€ro pa3BUTHH B HOBBIX YCIOBUSIX.

PabGora ¢ undopmanmeii:

® BBISIBIISITH HEJJOCTATOYHOCTh M M30BITOYHOCTh WHGOPMAIUH, JAHHBIX, HEOOXOAUMBIX IS
pelieHus 3a1a4u;

® BHIOMpATh, AHAJTU3UPOBATH, CHUCTEMATHU3HPOBaTh M HWHTEPIPETHPOBATH HHPOPMAIIHIO
Pa3IMYHbIX BUJOB U (POPM MpeICTaBICHHUS;

¢ BEIOMpaTh opMy MpeicTaBlieHUss MHPOPMAIMN W WUTIOCTPUPOBATH pellacMble 3aJauu
CXeMaMH, IuarpaMMaMu, HHOU rpaduKoi U X KOMOMHAILIUSAMU;

® OIICHUBATh HAAEKHOCTh MH(POpPMAIMU IO KPUTEPUSAM, MPEAJIOKEHHBIM YUYUTEIEeM WU
chOpMYyITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:



® BOCIIPUHUMATh ¥ (DOPMYIHpPOBATH CYXKIEHUS B COOTBETCTBUH C YCIOBUSMH U ILEISIMU
oOlIeHHsI, CHO, TOYHO, IPAMOTHO BBbIpaXaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX U MHUCbMEHHBIX
TEKCTaX, JaBaTh MOSACHEHUS 110 X0y PELIECHUs 3aJaul, KOMMEHTUPOBATh MOJIYYEHHBIN pPE3yibTarT;

®B X0/i¢ 00CYXJIEHHUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMBbI, MPOOIEMBbI,
pemiaemMoil 3ajaud, BBICKa3blBaTh WJIEHU, HALEICHHBbIE HA MOUCK PELICHUs, COMOCTABIIATh CBOU
CYXIIEHUS C CY)KICHHMSAMHU IPYrUX YYaCTHHUKOB JHajora, OOHapyKHMBaTh PaziMuue U CXOJCTBO
MO3UIUH, B KOPPEKTHOU (hopMe (HOpMyIIHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKEHUS;

® [IPE/ICTABIIATh PE3YJbTAaThl PEIICHUs 3a/adyM, SKCIEPUMEHTAa, HCCIEAOBaHHUSA, IPOEKTa,
CaMOCTOSITENILHO BHIOMpATh (popMaT BBICTYIUICHHS C YYETOM 3aj1ad MPE3eHTAUN 1 0COOEHHOCTEH
ayJInTOPUH;

® [IOHMMATh W HCIOJb30BATH MPEHMYILIECTBA KOMAHIHONW U MHIMBHUAYaJIbHON pabOTHI mpU
peneHnH y4eOHbIX MaTeMaTHYECKHX 3a/ay;

® [[PUHUMATh 1€J1b COBMECTHON JEATEIbHOCTH, IUIAHMPOBATh OPraHU3aLMI0 COBMECTHOM
paboThl, pacrpeneisaTh BUABI padoT, JOTOBAPUBATHCS, OOCYXKAATh MPOLIECC M Pe3ynbTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIIONIEI;

® y4UaCcTBOBAaTh B IPYMNNOBBIX (hopMax paboThl (00CYkIEHUSA, OOMEH MHEHUSMHU, MO3TOBbBIE
WTYPMbl U JPYTUE), BBHINOIHATH CBOIO YacTh PabOThl M KOOPAMHHUPOBATH CBOM ACHCTBUS C
JIPYTUMH YJICHAMHW KOMAaH/bI, OLIEHMBATh KAadyeCTBO CBOEr0 BKJIAJa B OOMIMI NTPOAYKT MO
KpuTepusiM, c(HOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1eiiCTBUSA

Camoopranmszaums:

® CaMOCTOSITEJIBHO COCTABJIATH IUIaH, aJITOPUTM PELLIEHUs 3a]1a4ul (UM €ro YacTh), BHIOUPATh
crocod pemeHUss ¢ Y4ETOM HMMEIOIIUXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTHUPOBATH BAPHAHTHI PEHICHUH C y4ETOM HOBOH HH(POPMAIIHH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

®BIIAJIETh CMOCOOaMU CaMOIPOBEPKH, CAaMOKOHTPOJIS Tpollecca M pe3ylbTaTa pelieHus
MaTeMaTHUECKOM 3a1a9H;

® [IPEJBUJICTh TPYAHOCTU, KOTOPHIE MOTYT BO3HHKHYTh IpHU PEHIEHUU 3a/1ayd, BHOCUTH
KOPPEKTUBBl B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSTENHCTB, HAWIEHHBIX OIIMUOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OLICHHUBAaTh COOTBETCTBHE pE3yJbTaTa JEATEIbHOCTH IOCTABICHHOW LIEIM U YCIOBHSIM,
OOBSCHATh IPUUUHBI JOCTUKEHHS WM HEAOCTUKEHUS 1IeTTH, HAXOJAUThH OIIMOKY, aBaTh OICHKY
MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATHI

K koHmy oOydeHus B 7 KJjacce OOYYarOUIUICS MONYYUT CIEIYIOLIUE IPEIMETHbIE
pe3yJIbTaThI:

Yuciia 1 BbIYUCICHUSA

BobinonHATe, coueTas yCTHbIE M NUChbMEHHBbIE MPHUEMBI, apudmeTnyeckue IeHCTBUS C
panroHaTbHBIMU YUCIIAMH.

HaxomuTh 3HaueHHs 4YHMCIOBBIX BBIPAKEHUN, MPUMEHATH Pa3HOOOpa3Hble CIOCOOBI U
npuéMbl  BBIYUCICHHUS 3HAYEHUH JpPOOHBIX BBIPAXEHUH, COAEPIKAIIMX OOBIKHOBEHHBIE U
NeCSITUUHBIE TPOOH.

[lepexoauth OT 0aHON (HOPMBI 3amuCH YUCeN K JApyroi (mpeoOpa3oBbIBaTh IECITUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTH B OECKOHEUYHYIO
JECSITHUHYIO IPOOB).

CpaBHUBaTh U YIOPSAJOYMBATH PAllMOHAIBHBIE YUCIIA.

OxpyrysTh ynca.

BbINONMHATE NPUKUAKY M OLEHKY pe3yjbTaTa BBIYHCIICHUN, OLIEHKY 3HAUE€HUN YHCIIOBBIX
BBIpaKCHUI. BBINIOIHATE AEMCTBUSI CO CTENIEHSIMHU C HATYPAJIbHBIMU [TOKA3aTEISIMHU.



IIpuMeHsITh IPU3HAKU JEIMMOCTH, Pa3I0kKEHNE HA MHOKUTEIN HATypaJIbHBIX YMCEIL.

Pemare mnpakTUKO-OPHMEHTHPOBAHHBIC 3aJa4M, CBSA3aHHBIC C OTHOLUICHUEM BEJIMYHH,
IIPONOPLIMOHAIBHOCTBIO BEJIMYUH, IPOLIEHTaMU, HHTEPIIPETUPOBATh PE3YJIbTAThl PEIICHUS 33134 C
y4€TOM OIpaHUYEHUI, CBA3aHHBIX CO CBOMCTBAMHU pPacCMATPUBAEMBIX OOBEKTOB.

Auredpanyeckue BbIpasKeHUs

Hcnonb30Bare areOpanyeckyro TEPMUHOJIOTMIO U CUMBOJIMKY, IPUMEHATh €€ B Ipoliecce
OCBOCHHUSA y4eOHOT0 MaTepuaa.

HaxonuTs 3HaueHust OyKBEHHBIX BbIPaKEHUM IIPU 3aJJaHHBIX 3HAUEHUSIX IIEPEMEHHBIX.

BrimonHATe npeoOpa3oBaHusl LEIOT0 BBIPAXKEHHUS B MHOTOWICH MPHUBEICHHEM MOJOO0HBIX
CJIaraeMblIX, paCKpbITHEM CKOOOK.

BbINONMHATE YMHOXEHHME OJHOWIEHa Ha MHOTOWIEH M MHOIOYIEHa Ha MHOIOYIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMbl M KBaJipaTa pa3HOCTH.

OcylecTBIATh PA3I0KEHUE MHOTOYJIEHOB HAa MHOXKMTEIM C IIOMOIIBIO BBIHECEHMsS 3a
CKOOKH OOIIEro MHOXMHTEJsI, IPYNIIUPOBKHU ClIaraéMblX, MPUMEHEHUs (OpMYN COKpPALIEHHOTO
YMHOKEHUS.

[IpumensaTh mnpeoOpa3oBaHMsT MHOTOWICHOB JJIs PpELICHUS pPA3JIMYHbIX 3ajJad U3
MaTEMaTHKH, CMEKHBIX IPEMETOB, U3 PEATIbLHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH € HATypaJlbHBIMU MOKa3aTeNsIMU JUIsl IPeoOpa3oBaHuUs
BBIPaKCHU.

YpaBHeHNsI 1 HEPABEHCTBA

Pemate nuHEHHBIE ypaBHEHHsI C OJHOW IEPEMEHHOM, NMPUMEHsS IPaBWIA IIEpexona OT
UCXOJHOTO YpaBHEHUS K paBHOCHIBHOMY eMy. IIpoBepsTh, sABISETCS 1M YHUCIO KOPHEM
YpaBHEHHS.

[TpumensTH rpaduyeckre MeTO/Ibl P PEILICHUH JTMHEHHBIX YPAaBHEHUH U UX CHCTEM.

[TonOupath npuMepsl Hap 4YKUcen, SABISIOLMXCS PELICHUEM JIMHEHHOTO yPaBHEHUS C ABYMsI
IIEPEMEHHBIMH.

CrpouTh B KOOPAMHATHOM IJOCKOCTM TpapuK JHMHEHHOTO YpaBHEHHS C JABYMs
MIEPEMEHHBIMH, MOJIb3YSCh I'paMKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemarp cuctempl ABYX JIMHEHWHBIX YpPaBHEHHM € JBYMsI NEpPEMEHHBIMH, B TOM YHCIIE
rpapuyecKu.

CocraBnaTh W pemiarh JUHEHHOE YpaBHEHHE WM CHUCTEMY JIMHEMHBIX ypaBHEHUH IO
YCIOBUIO 3aJaud, MHTEPIPETUPOBATH B COOTBETCTBHM C KOHTEKCTOM 3aJa4M IOJIyYEHHBIN
pe3yibTar.

DOyHKIUH

N300paxaTh Ha KOOPAMHATHOM MpPSIMOM TOYKHM, COOTBETCTBYIOLIME  33JaHHBIM
KOOpAWHAaTaM, Jy4M, OTpPE3KH, MWHTEpBaJIbl, 3alMChIBaTh YHUCJIOBBIE IPOMEXKYTKH Ha
anreOpanvecKkoM si3bIKE.

OTmeuaTs B KOOPAMHATHOW IUIOCKOCTH TOYKM 10 3aJaHHBIM KOOpJAWHATaM, CTPOMTH
rpaduky muHeHHbIX QyHKIMA. CTpouTh rpaduk QyHKIUU Y = [X|.

OnwuceIBaTh ¢ MOMOUIbIO (GYHKIMI U3BECTHBIE 3aBUCUMOCTH MEX/1y BETMUMHAMH: CKOPOCTb,
BpEMS, pacCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOMMOCTh, IPOU3BOAUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

HaxonuTs 3HaueHune GyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonnmate Tpadudeckuii crocod MpeAcTaBiICHUS W aHaAIW3a WHPOPMAIUH, WU3BJICKATh H
MHTEPIPETHPOBATh HHPOPMALIMIO U3 TPaQUKOB peaTbHbBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonmy oOyuenuss B 8 kJacce OOy4aromMNCS TOMYYUT CIAEAYIOIIME TPEIMETHBIE
pE3yJIBTaThI:

Yucia v BbIYUCTCHUSA

Hcnonp30BaTh HayallbHBIE NPEICTABICHHUS O MHOXKECTBE JEHCTBUTENIBHBIX YHUCEN JUIS
CPaBHEHHUS, OKpYIJEHHs U BBIUMCICHHUH, H300pa’kaTh JNEUCTBUTENbHBIE YHUCIA TOYKAMU Ha
KOOPJAMHATHOU IIPSIMOA.



[TpuMeHATH NOHATHE apU(PMETUYECKOT0 KBaJPATHOIO KOPHS, HAXOAUTh KBaJpaTHbIE KOPHH,
UCHOJNb3ysd MpPH HEOOXOAMMOCTH KaJbKYJIATOP, BBIIOJHATH HPeoOpa3oBaHUs BbIPAXKECHUH,
CoJlepaKaIMX KBaJPAaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb30BaTh 3amucu OOJBIIMX W MAalbIX YHUCET C IOMOIIBIO JECSITUYHBIX JIpoOei u
creneHne yucina 10.

AsredOpanyeckue BbIpasKeHMsI

[IpuMeHITh MOHSATHE CTENEHM C LEJNbIM [10Ka3aTeleM, BBIIOJIHATh NpeoOpa3oBaHUs
BBIPAKEHUH, COAEPIKALUX CTEIIEHU C LIEJIbIM [T0KA3aTEIEM.

BBIMONHATE TOXXIECTBEHHBIE MPEOOpPa3OBaHMs PALMOHAIBHBIX BBIPAKCHHA Ha OCHOBE
IIPAaBUJI ICHCTBUN HaJl MHOTOYJICHAMU M aJIreOpandyecKuMu IpoOsiMH.

PacknanpiBaTh KBagpaTHbINA TPEXUIECH HA MHOKUTEIIH.

[TpumMensaTh IpeoOpa3oBaHus BBIPAXKEHUHN Ul PEIICHUS Pa3IMYHbIX 33/1a4 U3 MaTEMaTUKH,
CMEXKHBIX [IPEIMETOB, U3 PEaIbHON IPAKTUKHU.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHelHble, KBaJApaTHbIE YpaBHEHUS U PALlMOHAIbHBIE YPABHEHUS, CBOJSLIUECS K
HUM, CUCTEMBI JIBYX YPaBHEHHUH C IBYMS IIEPEMEHHBIMH.

[IpoBOaNTH IpOCTEHIINE UCCIENOBAHUS YPAaBHEHUM U CHCTEM YPAaBHEHMI, B TOM YHCIE C
IPUMEHEHHEM IpauuecKuX MPeACTaBICHUN (yCTaHABIMBATh, UMEET JIM ypaBHEHHUE UJIM CHCTEeMa
YpaBHEHUH pEILIeHUs, €CIIU UMEET, TO CKOJIBbKO, U IIPOYEe).

IlepexoauThs OT CIOBECHOM (OPMYIHMPOBKM 3ajaud K e anreOpanyeckod MoJenu ¢
IIOMOUIbIO COCTABJICHUS YPAaBHEHUS WJIM CUCTEMbI YpaBHEHU, HHTEPIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3aJ]au! IIOJy4YEHHBIH PE3yIIbTaT.

[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIi CPABHEHUS, OLICHKH, PEIIaTh JIMHEHHBIC
HEpaBEHCTBA C OJHOW MEPEeMEHHOH M HX CHUCTeMbl, JaBaTb IpaUUECKyl WIIIOCTPALHIO
MHO>KECTBa PELLIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUH

[ToHnMaTth U UCIONIB30BATh (PYHKIIMOHAIbHBIE TIOHATHS U SI3bIK (TEPMMHBI, CAMBOJINYECKHE
0003HaYeHMs), ONPEENIATh 3HaUeHne (YHKIMU MO 3HAYEHUIO apryMEHTa, ONpeeNsTh CBONCTBA
dbynkumn o e€ rpaduky.

Crtpouts rpaduku 3J€MEHTapHbIX (QYHKIUH BUIA:

y = kiIx, y = X2,y = x3,y = [X|, y = VX, onucbiBaTh CBOICTBA YHCIOBOI DYHKIUK 110 €&
rpaduky.

K xonmy obyuenus B 9 kJjacce o0Oy4aroUuics TMOJYYUT CIEAYIOIMIUE TPEIMETHBIE
pE3yJIBTaThI:

Yucna v BbIYMCICHUSA

CpaBHUBATh U YNOPSAJOYMBATh PALIMOHAJIBHBIE U UPPALMOHAIILHBIE YHCIIA.

BoeinonHATe apudmernyueckue ACUCTBUS C pallMOHAIbHBIMU YMCIAMH, COYETasi YCTHHIE U
MIMCBbMEHHBIE TPUEMBI, BBIIIOJIHATH BBIUMCICHUSI C MPPALMOHAILHBIMU YU CIIAMHU.

HaxomuTh 3HaueHus creneHeil ¢ HeabIMH MOKa3aTeNsIMU U KOpPHEH, BBIUUCIATH 3HAYCHUS
YHCIIOBBIX BBIPAXKEHUH.

OxpyrnisiTh JEWCTBUTENbHBIE YHCIIA, BBIIOJIHATH MNPUKHUAKY pe3yJibTaTa BBIYUCICHUI,
OLIEHKY YHCJIOBBIX BBIPaKEHU.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHEHbIE U KBaJIpaTHBIE YPaBHEHM I, YPABHEHMSI, CBOASIINECS K HUM, IIPOCTEUIINE
IpOoOHO-pallOHAJIbHbBIE YPAaBHEHHUS.

Pemarp cucTteMbl ABYX JMHEWHBIX YpPaBHEHUW C JBYMsI IIEPEMEHHBIMM M CHCTEMBI JIBYX
YpaBHEHHUI, B KOTOPBIX OJJHO YPAaBHEHUE HE SIBJIAETCS JTUHEHHBIM.

Pemate TekcToBBIE 3aJaud anreOpanvyeckuM CIIOCOOOM € TIOMOIIBIO COCTABICHMS
YpaBHEHHUSI U CUCTEMBI IBYX YPAaBHEHUH C IBYMsI IEPEMEHHBIMH.



[IpoBOoaNTH IIpPOCTEHIINE UCCIECNOBAHUS YPAaBHEHUM U CUCTEM YPAaBHEHMI, B TOM YHCIE C
MPUMEHEHHEM TpapUUecKUX MpeAcTaBieHul (ycTaHaBIMBaTh, UMEET JIM ypaBHEHUE WUJIM CUCTEMaA
ypaBHEHHI PELICHHUs, €CIIH UMEET, TO CKOJIBKO, U IpoYee).

Pemarp nuHeliHble HepaBEeHCTBa, KBaJpaTHbIE HEPaBEHCTBa, M300pakaTh pellIeHUE
HEPaBEHCTB Ha YMCIIOBOW MPSIMOH, 3aITMCHIBATH PEIIEHUE C TIOMOIIBIO0 CHMBOJIOB.

Pemarb cuctembl TUHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOUINE KBaJIpaTHOE
HEPaBEHCTBO, M300pakaTh PEIICHHE CHCTEMBbl HEPABEHCTB HA YHCIOBOH MpPsIMOM, 3amCHIBAThH
pelIeHre C TOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEpAaBEHCTBA IPU PELICHUH PA3IMYHBIX 3a/1a4.

DYyHKIUT

Pacrnio3naBath (yHKIIMHM W3Y4eHHBIX BUJOB. [I0Ka3pIBaTh CXEMaTHUECKH PACIIONIOKEHUE Ha
KOOPJAMHATHOM IUTOCKOCTH TpadukoB GpyHkimil Buga: Yy = kX, y = kx + b, y = k/x, y = ax2 + bx +
C,y=x3,y= VX, y = |X|, B 3aBucuMoOCTH OT 3Ha4YeHUN KOAPPHUIIMECHTOB, ONMUCHIBATH CBOWCTBA
byHKIHA.

Crtpouth M m300pakaTh CXEMaTHUECKH TpadUKH KBAJPATUYHBIX (YHKIUH, ONUCHIBATH
CBOMCTBA KBaAPATUYHBIX (PYHKUIUN MO UX rpaduKam.

Pacrnio3naBath KBajpaTHUHYIO0 QYHKIHUIO 10 GOpMyJIie, TPUBOIUTH IPUMEPHI KBAIPATUIHBIX
GbyHKIUH U3 peanbHON KU3HU, PUNKU, TEOMETPHUU.

YucJioBbIe M0CIE10BATEIbHOCTH U MPOrPecCcHu

Pacrio3naBath apuMETHUECKYI0 U T€OMETPHUECKYIO MPOTPECCUU IMPH Pa3HBIX CHOcobax
3aJlaHusl.

BBINONMHATE BBIYUCIEHUS C HCMONBb30BaHHEM (OpMyNl N-ro 4ieHa apu(MeTHdecKol u
r€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N3006paxaTh 4ieHbl IOCIEI0BATEIBLHOCTH TOUKAMHU Ha KOOPIUHATHON TIOCKOCTH.

Pemrate 3amaun, cBA3aHHBIE C YUCIOBBIMHU MOCIEIOBATEIBHOCTSAMHU, B TOM YHCJIE 33/1a4H U3
pealIbHOM JKHU3HHU (C UCTIOIB30BAHUEM KAIBKYJISATOPA, IU(PPOBBIX TEXHOIOTHUI).

YYEBHO-METOJIMYECKOE  OBECHEYEHME  OBPA3OBATEJILHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J1JI1 YYEHUKA

Anrebpa: 7: yueOHuk / Mep3nak A.I'., Ilononckuit B.b., Axup M.C.; nox penakuueit
[Mogonsckoro B.E., Anre6pa, 7 wimacc, OOImecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
"Uznarensckuit unentp BEHTAHA-TPA®"; AxkuuonepHoe obmectBo "M3naTenscTBo
[Tpoceenienue";

Anrebpa: 8: yueOHuk / Mep3nak A.I'., Ilononckuit B.b., Axup M.C.; mox penakuueit
[Mogonsckoro B.E., Anre6pa, 8 «macc, OOImecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
"Uznarensckuit  unentp BEHTAHA-TPA®"; AxkuuonepHoe ofmectBo "M3maTenbcTBO
[Ipoceemenue";

Anrebpa: 9: yueOnuk / Mep3msik A.l'., Ilononckuit B.b., SAxkup M.C.; nox penakuueit
[Mogonmeckoro B.E., Anre6pa, 9 «macc, OOmecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
"Uznarensckuit  nentp BEHTAHA-IPA®"; AxuuonepHoe obmectBo "M3naTenbcTBo
[Ipoceemenue".



Temarndyeckuii NJIaH

Ajareopa 7 KJjacc

(3 vaca B Hepemo, Bcero 102 yacos)

Kouuyecr | B Tom B Tom
BO 4aCOB yucie yuciie
n/n no K/ 3aluTa
Tema . P m
padoueit MPOEKTOB
nporpam
Me
1 | [ToBTOpeHHE Kypca MaTeMaTHKu 5-6 Kiacc 4 1
2 | JluneliHOe ypaBHEHHE C OJHOM IMEPEMEHHON 12 1
3 | Lenbie BIpakeHUS 52 3 1
4 | OyHKIUH 12 2
5 | CucremMa JIMHEHHBIX ypaBHEHUH C IBYyMs 18 2
MePEMEHHBIMH
6 | [loBTOpeHME U cCUCTEeMATH3AIHS YIEOHOTO 4 1 1
MaTepuaia 3a Kypc 7 Kiacca
Utoro 102 10 2

IlepeueHb MPoeKTHBIX padoT s 7 Kiaacca

Ne Tema

n/n

1. «30510TOE CeUeHHE — O0KECTBEHHAS TIPOTTOPIIHSI
2. «BBIr0THO 1M )KUTH B J0NT?)

3. «I"0JIOBOJIOMKHM CBOMMH PyKaMu»

4. «IIpo1EeHTHI B IPONUIOM U B HACTOSIIEM BPEMEHM»




Temarndyeckuii NJIaH
Aareopa 8 kjaacc
(3 vaca B Hezemto, Bcero 102 yacos)

Kounyecr | B Tom B Tom
BO 4aCOB yucie yucie
n/n no K/ 3aluTa
Tema . P »
padoueit MPOEKTO
nporpam B
Me
1 | [ToBTOpEHME Kypca MaTeMaTHKHU 7 Kjlacc 4 1
2 | PaunonanbHbBIE BRIPAKECHUS 40 1
4
3 | KBagparnsie kopHH. JlefiCTBUTENBHbIEC YHCTIA. 23 1
4 | KBagpaTHble ypaBHEHUS. 21 2
5 | IloBTOpenue u cucremMarusanusi yaueoHoro 10 3 2
MaTepuana .
6 | Pe3epBHOe Bpems 4
Utoro 102 11 3
Ilepeyens npoeKkTHHIX padoT A 8 Kiaacca
No /it Tema
1. I'paduku Bokpyr Hac.
2. JeiicTBus Han anredpandeckumMu apoosimu. «Ilomyun cioBoy.
3. KBanparHoe ypaBHenue. «Mos 3aa4a Ha ypaBHEHUE.
4. HecrannapTtable criocoObl penieHus KBapaTHBIX YpaBHEHUI.
5. OT HaTypaJIbHOTO YKCIIA 0 MHUMOM €IMHHUIIBI.




Temarndyeckuii NJIaH
Aareopa 9 kjaacc

(3 gaca B Hepento, Bcero 102 yacos)

Ne Tema Koua-Bo Brom | BTtom
n/n YacoB M0 | YMCJe | YHCcIe
padoueit K/p 3aluTa
nporpaMmme MPOEKTOB
1 | [HoBTOpeHue kypca anreOpsl 3a 8 Kiacc. 5 1
2 | HepaBeHcraa. 20 1
3 | KBaaparnunas GyHKIus. 31 2 1
4 | DneMeHThl KOMOMHATOpUKHU. CTaTUCTHKA H 20 2
BEPOSATHOCTb.
Hucnossle OCIIEI0BATEILHOCTH U IIPOIPECCHH. 17 1
6 | Urorosoe moBTopeHue. 9 1
Uroro: 102 8 2
CpeacTBa KOHTPOJIS
Ilepeuenv konmponvHvx padom
Ne i/ Tema KoJi-Bo yacos
1 Bxonnas konTponpHas padbora 1
2 K.p Nel «HepaBeHcTBa 1 MX CUCTEMBI» 1
3 K.p No2 «KBagparuunasi GyHKIIHS 1
4 K.p Ne3  «YpaBHenus. Cuctemsl ypaBHEHUIN 1
) K.p Ne4 «IlocnenoBaTenbHOCTH U IPOTPECCUN» 1
6 K.p Ne5  «BeposTHOCTB U cTaTHCTHKA» 1
7 HToroBast KOHTpoJIbHASA paboTa 2
Uroro: 8
Ilepeuens npoekmuuix padom
Ne Tema
n/n
1. [Toctpoenue rpadukoB cnoKHBIX GYyHKIUH. «['paduku yapi0aroTcs»
2. Hcnonk30BaHre TPUTOHOMETPUYECKUX (POPMYIT IPU U3MEPHUTETHHBIX padoTax
3. Bupycer u 6akrepun. (I'eomerpudeckas ¢popma, pacrosioskeHHE B IPOCTPAHCTBE,
POCT YHCIIEHHOCTH)
Ilepeuens uccnedosamenvckux paoom
Ne Tema
n/n
1 HecrannapTtabie criocoObI pelieHnst KBaApaTHBIX YpaBHEHUI
2 VYpaBHeHust (BUIbL, pELICHUS U T.1.)




KAJIEHJAPHO-TEMATHYECKOE IIVIAHUPOBUE
AJiredpa 7 kJjacc
(3uaca B Hegenmo, 102 yacoB)

Ne Kounue
YPOK Conep:xkanue CTBO
a 4acoB
IToBTOpEeHHE Kypca MaTeMaTUKHU S- 6 kyacc (44)
1 |IloBTOpEeHME Kypca MaTEMATHKHU 5- 6 Kjlacc 1
2 |IloBTOpeHue Kypca MaTeMaTHKH S5- 6 Kiiacc 1
3 |IloBTOpeHue Kypca MaTeMaTHKH S5- 6 Kiiacc 1
4  |BxomHas KOHTpoJbHas paboTra 1
I'nasa 1 JIuHeiiHOe ypaBHeHMe ¢ OJHOM nepeMeHHOM (1249)
5 |BBenenue B anredpy 1
6 |Benenue B anredpy 1
7 |BBenenue B anrebpy 1
8 |JImHeiiHOe ypaBHEHHE C OJTHOU IMEPEeMEHHOMN 1
9 |JluneiiHoe ypaBHEHHE C OJTHOM MePEeMEHHON 1
10 |JIuneitHoe ypaBHEHUE C OJHON EPEMEHHOM 1
11 |Pemenue 3a1a4 ¢ MOMOIIBIO YpaBHEHUH 1
12 |Pemienue 3a7a4 ¢ MOMOIIBIO YpaBHEHHM 1
13 |Pemenue 3a1a4 ¢ TOMOIIBIO YpaBHEHUH 1
14 |Pemenue 3a1a4 ¢ MOMOIIBIO YpaBHEHUH 1
15 |TloBTopeHue u cucreMaTH3alus yaeOHOro MaTepuana 1
16 [KouTposbnasi padora Ne 1 «JIuHeiiHOe ypaBHEHHE C OHOI TIepeMeHHOI 1
I'nasa 2 llenvie Boipakenus (524)
17 |ToxnecTBeHHO paBHBIE BhIpaxkeHHs. ToxIecTBa 1
18 |ToxmecTBeHHO paBHBIE BhIpaKeHHs. ToxIecTBa 1
19 |Creness ¢ HaTypaJIbHBIM MOKa3aTeIeM 1
20 |CremneHb ¢ HATYpaJIbHBIM ITOKA3aTelIEM 1
21 |CreneHb ¢ HaTypaJIbHbBIM ITOKa3aTelIeM 1
22 |CBONCTBa CTENEHNU C HATYPaJIbHBIM I1OKA3aTEIIEM 1
23 |CBOCTBa CTETIEHU C HATYpaJIbHBIM IOKa3aTeIeM 1
24 |CBoJCTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIIEM 1
25 |OnHOYNIEHBI 1
26 |OnHOYNIEHBI 1
27 |MHOro4JeHsl 1
28 |CioxeHue W BBIYUTaHUE MHOTOYJICHOB 1
29 |CrnoxeHue U BBIYUTaHHE MHOTOUYJICHOB 1
30 |IToBTOpEeHHE U cucTeMaTH3aIMsl yueOHOro MaTepuaa 1
31 KonTtpoabHnasi paora Ne 2 «CteneHnn ¢ HATYpaJibHbIM NoKa3aTteaemM. CBoiicTBa 1
CTeNeHU ¢ HATYPAJIbHBIM MOKA3aTeJIeM»

32 | YMHOXEHUE OJJHOYWICHA Ha MHOTOWICH 1
33 |YMHOXEHUE OJJHOUWICHAa HA MHOTOWICH 1
34 | YMHOXXEHUE OJJHOWICHAa HA MHOTOWICH 1
35 |YMHOXEHHE 0JTHOUWIEHA HA MHOTOYJICH 1
36 |YMHOXXEHUE MHOTOWICHA HA MHOTOWICH 1
37 |YMHOXEHUE MHOTOWICHA Ha MHOTOWICH 1
38 |YMHOXXeHue MHOTO4WIeHa Ha MHOTOWIEH 1




39 |YMHOXKEHHE MHOTOWJIEHa HA MHOTOWIEH 1
40 |Pa3no)xeHne MHOTOWICHOB Ha MHOXKUTENIN. BpiHECceHHEe 00I11Iero MHOXKUTEIS 32 CKOOKH 1
41 |Pa3noxeHre MHOTOUYJICHOB HA MHOXKUTENIM. BbiHeceHre 0011ero MHOKHTENS 32 CKOOKHU 1
42 |Pa3znoxxeHre MHOTOWIEHOB HAa MHOYKUTENN. BhIHECEHHE O0IIETO MHOKHUTENSA 32 CKOOKU 1
43 |Pa3no)xeHue MHOTOWICHOB Ha MHOXKUTEIHU. MeTo TpyNIHUPOBKH 1
44 |Pa3y10)k€HUE MHOTOWIEHOB Ha MHOXKHUTEIH. MeTos1 TpynIMpOBKU 1
45 |Pa3noxeHre MHOro4JI€HOB Ha MHOKUTENNW. MeTo rpynnupoBKU 1
16 KonTpoabHas padora Ne 3 «YMHOKeHHE OJHOYJIEHOB U MHOTOYJICHOB. 1
Pa3jioxkeHHe MHOTO4/1€HOB HA MHOKMTEJIH»
47 |Ilpon3BeneHne pa3HOCTU U CYMMBI IBYX BbIpaXKEHUI 1
48 |IIpousBeneHue pa3HOCTH M CYMMBI JIBYX BBIPOKCHHUI 1
49 |IlpousBeneHue pa3HOCTH U CYMMBI IBYX BBIpQKCHUN 1
50 |Pa3HOCTB KBaipaTOB ABYX BBIpOKCHHUI 1
51 [Pa3HOCTB KBaJpaTOB JBYX BBIPRXKEHUU 1
52 |KBamgpar cymmBl M KBaJIpaT pasHOCTH JBYX BBIPAKCHUN 1
53 |KBazpat cyMMBbI U KBapaT pa3HOCTH JIBYX BBIPayKEHUM 1
54 |KBagpar cyMMBbI M KBaJpaT pa3HOCTH JIBYX BBIpOKEHUMN 1
55 |IIpeobpa3oBaHne MHOTOYICHA B KBAaJpaT CYMMBI HJIM PA3HOCTH JIBYX BBIPAKEHUIM 1
56 |IIpeobpa3zoBaHKe MHOTOYJICHA B KBaJpaT CYMMBbI HJIM PA3HOCTH JIBYX BBIPa)KEHUI 1
57 |IIpeobpa3oBaHne MHOTOWICHA B KBaApaT CYMMBI HITH PA3HOCTH JIBYX BBIPAKECHHM 1
58 |I[loBTOpenue u cuctemarusaiys yueOHOro MaTepuaa 1
59 |KoHTpoJbHas pabora Ne 4 «DopMyJibl COKPANIEHHOTO YMHOKEHHS) 1
60 |Cymma u pa3HOCTh KyOOB JIBYX BBIpQKEHUI 1
61 |Cymma u pa3HOCTb KYOOB JIBYX BBIpaKEHUI 1
62 |[IpuMeHeHHe pa3IMYHBIX CIIOCOOOB PA3NIOKEHHSI MHOTOWICHA HA MHOKHTEIH 1
63 |[IpuMeHeHue pa3IMIHBIX CITIOCOOOB PA3I0KEHUSI MHOTOUICHA HA MHOKHUTEIN 1
64 |IIpuMeHeHHEe pa3IMYHBIX CIIOCOOOB PA3JI0KEHHsI MHOTOWIEHA HA MHOXKHTEIN 1
65 |llOoBTOpeHME U cHcTeMaTH3alus y4eOHOro Marepuana 1
66 |KonTpoabHas pa6ora Ne5 «IlpeodpazoBaHue 1eJIbIX BbIPAKEHUID 1
67 |IloxroroBka M 3amyTa NPOEKTa MO BEIOPAHHON Teme 1
68 |(IlogroroBka u 3ammMTa MPOEKTA MO BEHIOPAHHOW TeMe 1
I'nasa 3 ®yuxuum (124)
69 |Css3u mexny BennunHaMu. OyHKIUS 1
70 |Ces3u Mexay BenmuarHamMu. OYHKIUS 1
71 |Cnoco0bl 3a1aHust GYHKIUU 1
72 |CrocoOsl 3a1anust GyHKIIUU 1
73 |I'paduk dyHKIIMN 1
74  |I'padux hyHKIIMN 1
75 |Jluneltnas ¢yHkims, e€ rpaduk U CBOMCTBA 1
76 |Jluneiinas gpynkius, e€ rpaduk u cBoiicTBa 1
77 |Jlunelinas ¢yHkims, e€ rpaduk U CBOMCTBA 1
78 |Jluneiinas QyHkims, e€ rpaduk u cBolicTBa 1
79 |IloBTOpeHue u cucreMaTH3alys yueOHOro MaTepuana 1
80 |KourpoabHasi paGora Ne 6 « DyHKIITW 1
I'naga 4 Cucrembl THHEHHBIX YPABHEHHUH ¢ IBYMs iepeMeHHbIMH (184)
81 |YpaBHeHUs C IByMs NEPEMEHHBIMH 1
82 |YpaBHEHHs C IBYMS ITE€pEMEHHBIMU 1




83 |JIuneliHOe ypaBHEHHE C IBYMs ITIEPEMEHHBIMU U €ro rpaduk 1
84 |Jluneiinoe ypaBHEHHE C IBYMs IEPEMEHHBIMH U €T0 rpaduk 1
85 |JIuHeliHOe ypaBHEHHE C IBYMs ITIEPEMEHHBIMU U €ro rpaduk 1
86 Cucremsl }ipaBHeHHﬁ C ABYM:1 IIEPEMEHHEIMH. I'paduueckuit MeTO peUIeHUsI CHCTEMBI 1
JIBYX JJMHEHHBIX YPaBHEHUI ¢ ABYMS IEpEMEHHBIMU
87 Cuctemsl }ipaBHeHI/H?I © ABYMS IIEPEMEHHBIMI. I'paduueckuil MeTo]| peleHus: CUCTEMbI 1
JIBYX JJMHEWHBIX YPaBHEHU C ABYMS IEPEMEHHBIMU
88 Cuctemsl }ipaBHeHI/H?I © ABYMS IIEPEMEHHBIMI. I'paduueckuii MeTo pelieHus: CUCTEMbI 1
JIBYX JJMHEWHBIX YPaBHEHU C ABYMS IEPEMEHHBIMU
89 |Pemenue cucreM JUHEHHBIX YPAaBHEHUI METOJJOM OJCTAHOBKHU 1
90 |Pemenue cuctem JMHEHHBIX YPaBHEHHH METOIOM MOACTAHOBKH 1
91 |Pemenue cucteM TMHEWHBIX YPaBHEHUI METOJIOM CIIOKEHUS 1
92 |Pemenue cuctem JUHEHHBIX YPaBHEHUI METOJJOM CIIOKEHUS 1
93 |Pemenune cucteM TMHEWHBIX YPaBHEHUI METOJIOM CIIOKEHUS 1
94 |Pemienue 3a1a4 ¢ IOMOIIBIO CHCTEM JIMHEHHBIX YPaBHEHUHN 1
95 |Pemienue 3a1a4 ¢ HOMOIIBIO CHCTEM JIMHEHHBIX YPaBHEHUI 1
96 |Pemenue 3a1a4 ¢ TOMOIIBIO CHCTEM JIMHEHHBIX ypaBHEHUN 1
97 |IloBTOpeHue u cucTeMarusaius yueOHOro MaTepuana 1
98 KonTtpouabnas padora Ne 7 «CucreMbl JIMHEHHbIX YPAaBHEHHUI ¢ AByMS 1
1epeMeHHbIMI
IloBTOpEeHue u cucremaTuzanusi yueOHoro marepuaJia (7 4)
99 |BrlpaxkeHus1, TOXKIECTBA, yPABHEHUSI. 1
100 |®ynxmuu. ['paduxu GyHKImiA. 1
101 |IIpeoOpa3oBaHus LEIBIX BEIPAKECHUH. 1
102 |HToroBasi KOHTPOJILHAsI padoTa 1




KanennapHo-teMaTn4eckoe NJIAHUPOBaHNE
aareopa 8
(3 waca B Hepemnto, 102 yacos B roxm)

Ne Tema ypoka Kouauu-Bo
n/n 4acoB

IHoBTOpenue. Bxognas nuariocTuka. 4 4

1 IToBTOpEeHME 1

2 [ToBTOpEHHE 1

3 IToBTOpEeHME 1

4 BxojHasi KOHTPOJIbHasA padoTa. 1
I'naBa 1. PanuoHa/jibHbIe BbIPasKeHUS 40uac

5 PanmonansHbIE 1poOH 1

6 PanmonaneHbIe TpoOH 1

7 OCHOBHOE CBOIMCTBO pallMOHATILHOM ApoOH 1

8 OcHOBHOE CBOMCTBO pallMOHAIBHOM 1po0u 1

9 OCHOBHOE CBOWCTBO PallMOHAILHON APOOH 1

10 CrokeHME W BBIUMTAHHE  PANMOHAIBHBIX  JpoOEH ¢  OJUHAKOBBIMU 1
3HAMEHATEeISIMH

11 |CnoxeHue W  BBIYMTAHUE palMOHAIBHBIX  JpoOell C  OJAMHAKOBBIMHU 1
3HAMEHATEeIISIMH

12 |CnoxeHne W  BBIYMTAHUE  PAIMOHAIBHBIX  JIpOOEW €  OJMHAKOBHIMHU 1
3HaMEHAaTeIsIMU

13 | CnoxeHre 1 BBIYUTAaHUE PAIIMOHATBHBIX Jp00Oeii ¢ pa3HBIMU 3HAMEHATEISIMU 1

14 | CrnoxeHue 1 BBIYMTAHUE PALIMOHAIBHBIX APOOEi ¢ pa3HbIMU 3HAMEHATENISIMHU 1

15 |CrnoxxeHue v BBIYMTAHUE PALIMOHAIBHBIX APOOEH ¢ pa3HbIMU 3HAMEHATENSIMH 1

16 |CrnosxeHue 1 BBIYMTAHUE PALIMOHAIBHBIX APOOEi ¢ pa3HbIMU 3HAMEHATENISIMHU 1

17  |CrnoxeHue 1 BBIYMTAHUE PALIMOHAIBHBIX APOOEi ¢ pa3HbIMU 3HAMEHATENISIMHU 1

18 |Kontpoannasi pa6ora Ne 1 «CiokeHHe W BbIYMTAHHE PANMOHAIBHBIX 1
apooeii»

19 | VYMHOXeHWEe W JelIeHWe palHOHAIBHBIX ApoOeil. Bo3BemeHue parmoHAILHOM 1
IpoOu B CTENEHb

20 YMHOXEHHWE W JeJICHHE pallMOHAIBHBIX ApoOeii. Bo3BeneHne pannoHaIbHOU 1
IpoOu B CTENEHb

21 |YMHOXeHHME U JIeIeHHE palMOHAJIBHBIX ApoOeil. Bo3BereHue parpoHanbHON 1
JpoOY B CTETICHb

22 |YMHOXeHHME U JIeIeHHE palMOHaJIbHBIX ApoOeil. Bo3BereHue parpoHalibHON 1

JpoOH B CTETICHb




23  |ToxnaecTBeHHBIE MPEeOOPa30BaHUS PAIMOHAIBHBIX BBIPAXKEHUN 1
24 | ToxxaecTBeHHBIE TPEOOPA3OBAHMS PAIIMOHATBHBIX BEIPAKEHUH 1
25 |ToxnaecTBeHHBIE TPEOOPA30OBAHMS PAIIMOHATBHBIX BEIPAKEHUH 1
26  |ToxnaecTBeHHBIE MPEeOOPA30BAHUS PAIMOHAIBHBIX BBIPAXKECHUN 1
27 |KouTpoJbHas padora Ne 2 mo TeMe «YMHOKeHHE H JleJIeHHe PAllMOHAIbHBIX 1
apoodei»
28 |PaBHOCHIBHBIC YpaBHEHHUS. 1
29 |PaumonanbHble ypaBHEHHS 1
30 PanmoHansHbIe ypaBHEHHS 1
31 | CremeHs C HEIbIM OTPULIATSIIBHBIM TIOKa3aTeIIeM 1
32  |CremneHb C LeJbIM OTPULIATENIbHBIM [TOKa3aTeIeM 1
33  |CremneHs C LeNbIM OTPULIATENIbHBIM [TOKa3aTeIeM 1
34 | CgoiicTBa CTENICHH C IIETBIM TOKa3aTeIeM 1
35 CBOMCTBA CTEIEHHU C I[ENBIM ITOKa3aTeIEM 1
36 |CgoiicTBa CTENCHH C IIETBIM TTOKa3aTeIeM 1
37  |CaoiicTBa CTENCHH C IIETBIM TTOKa3aTeIeM 1
38 | Dynkuwms y=k/X u e€ rpadux 1
39 | Dyskuums y=k/X u e€ rpadux 1
40 | Dynkuwms y=k/X u e€ rpaduk 1
41 | Dynkuwms y=k/X u e€ rpaduk 1
42  |IloBTopenue u 0600meHne 110 TeMe «PalmoHaNbHbBIE BRIPAKECHUS 1
43 | KourpoabHasi padora Ne 3reme «CBolCTBa CTeNeHHU € LEJbIM IMOKa3aTeaeM. 1
®ynkuusa y=k/x u eé rpaguk.»
44 |3amuTa mpoeKTa 1Mo BLIOPAHHOW TeMe 1
I'maBa 2. KBaapatHbie KopHU. JleficTBUTEbHBIC YHCcaa 23 yac
45 | ®yHkius Y = X2 u e€ rpadux 1
46 | Dyskus y = X2 u e€ rpapuk 1
47 | ®Oysknus Y = X2 u e€ rpadux 1
48  |KBagpaTHble KOpHU. ApupMEeTHUYECKH KBapaTHBIN KOPEHb 1
49 | KBaapaTHble KOpHU. ApupMEeTHUYECKH KBaApaTHBIN KOPEHb 1
50 |KBampatHbie KOpHU. AprQMETHIECKUN KBAaPaTHBII KOPEHb 1
51 |KBanmpatHble KopHU. Apr(pMeTHUeCKUN KBaJpaTHbBII KOPEHb 1
52 | MHOXECTBO | €r0 3JIEMEHTHI 1
53 [TogmHOX)ecTBO. Oneparuu Haj MHOKECTBAMHU 1




94 |Yucnosbie MHOXECTBA 1
55  |UwucnoBble MHOXKECTBA 1
56  |CaoiicTBa apu(METUIECKOTO KBAJAPATHOTO KOPHS 1
57  |CpoticTBa apu(PMETHUECKOTO KBaIPATHOTO KOPHS 1
58 |CpoiicTBa apu(pMETHIECKOTO KBaJAPATHOTO KOPHS 1
59  |ToxxaecTBeHHBIE MPEOOPA3OBAHMS BEIPAKECHUH, COIEPKAIINX KBAIPaTHBIE KOPHU 1
60 |ToxxnecTBeHHBIE IPEOOPa30BaHMsI BEIPAXKEHUH, COIEPKAILUX KBAIPATHBIE KOPHU 1
61 |ToxxnecTBeHHBIE MPEOOPA3OBAHMS BEIPAKECHUH, COIEPKAIIUX KBAIPATHBIE KOPHU 1
62 |ToxxaecTBeHHBIE MPEOOPA3OBAHMS BEIPAKECHUH, COIEPIKAIINX KBAIPATHBIE KOPHU 1
63 |ToxxaecTBeHHBIE IPEOOPa30BaHMsI BEIPAXKEHUH, COIEPKAILUX KBaIpaTHbIE KOPHU 1
64 |®ynxums y=Vx u eé rpadux 1
65 | DyHKIUA y=Vx i eé rpadux 1
66 | DyHKIHSA y=Vx i eé rpaduk 1
67 KonTposbnass padora Ne 4 mo teme «KBaaparHble kopHu. CBoiicTBa 1
apu(pMeTHYECKOr0 KBaAPAaTHOI0 KOPHsD)

I'naBa 3. KBaaparnbie ypaBHenuss 21 yac 1
68 |KBazmparHble ypaBHeHUs. PerieHre HENOIHBIX KBaJpaTHBIX YpaBHEHUN 1
69 |KBanpatHble ypaBHeHuUs. PelieHre HEMOMHBIX KBapaTHBIX YpaBHEHUN 1
70 KBagparHble ypaBHEeHMS. PenieHne HENOMHbBIX KBaAPATHBIX YPAaBHEHHUN 1
71 | ®opmyna KOpHEH KBapaTHOIO YpaBHEHUS 1
72 | ®opmyna KOpHEH KBaApaTHOTO YpaBHEHUS 1
73 | Dopmyna KOpHEH KBaApaTHOTO YpaBHEHUS 1
74 |Teopema Buera 1
75 |Teopema Buera 1
76  |Teopema Buera 1
77  |KonTpoJabHas padora Ne 5 no teme «Penienne KBagpaTHbIX ypaBHeHUID» 1
78  |KBanmpatHbIii TpEXUiIeH 1
79  |KBanmpatHblii TpEéXuieH 1
80 |KBampatHblii TpEXUuieH 1
81 |Pemenue ypaBHEHUH, KOTOpPbIE CBOIATCA K KBaJpPaTHBIM YPaBHEHUSIM 1
82  |Pemenue ypaBHEHUH, KOTOpPBIE CBOIATCA K KBaJpaTHBIM YPaBHEHUSIM 1
83 |Pemenue ypaBHEHUH, KOTOPBIE CBOIATCS K KBaJApPaTHBIM YPaBHEHUSIM 1
84  |PaunoHanbHbIE ypaBHEHHS KaKk MaTeMaTUYeCKHe MOJIENIN PEabHbIX CUTYallui 1
85 |PanmonanbHBIC ypaBHEHHS KaK MaTEMAaTHIECKHE MOJICITN PEaTbHBIX CUTYaIni 1




86 |PanuonanpHbIe ypaBHEHUS KaK MAaTEMaTUYECKUE MOJIENIN PEATbHBIX CUTYaIlUi 1
87 |PanumonanpHbIC ypaBHEHUS KaK MATEMAaTHICCKUE MOJCIN PEaTbHBIX CHTYaIHi 1
88 |KonrTpoubHas padora Ne 6 o treme «PemieHne ypaBHEHUM, KOTOPbIE CBOAATCA 1
K KBa/IpaTHBIM YPaBHEHUSM.
IMoBTOpeHue U cucreMaTu3anus yuyeoHoro marepuana 10 yac
89 | VYmpaxHeHwus njis MOBTOPEHHUsSI Kypca 8 Kiacca 1
90 | YmpakHeHUs aJis TOBTOPEHUS Kypca 8 Kiacca 1
91 | YmpaxkHeHus A TOBTOPEHUS Kypca 8 Kiacca 1
92 | VYnpaxHeHwus ajis TOBTOPEHUsSI Kypca 8 Kiacca 1
93 | YmpaxHeHus a1 IOBTOPEHUS Kypca 8 Kiacca 1
94  |KonTpouabHasi padora Ne 7 (uTorosasi) 1
95 | YmpakneHus Ais NOBTOpEHHUS Kypea 8§ Kiacca 1
96 | YmpakHeHus s IOBTOPEHHUS Kypca 8 Kiacca 1
97  |IIpe3eHTanus NpoeKTa Mo MaTeMaTHKe 1
98 |IIpe3eHTanms MPOEKTa MO MATEMATHKE 1
99- |Pe3eps 4

102




KanennapHo-reMatudeckoe IiiaHUPOBaHUe
9 kaacc aareopa (3 yaca B Hexeo, Bcero 102 yaca)

Ne Tema ypoka Koa-
ypo BO
Ka 4acoB
Iloemopenue, 6xoonasn ouaznocmuka — 5 u.
1 | IloBTopenue. BeipakeHus u ux npeodpa3oBaHus. 1
2 | IloBropenue. KBagpaTHble KOPHH. 1
3 | IloBTOopeHnue. YpaBHEHHUS. 1
4 | IloBropenue. Cuctemsl IMHEWHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMU. 1
5 | BxogHasi KOHTpPoOJIbHAs padoTa. 1
Hepasencmea — 20 u.
6 | Uucnossie HepaBeHCTBA. JloKa3aTenbCTBA HEPABEHCTB. 1
7 | YucnoBsle HepaBeHCTBA. Jloka3aTeabCTBa HEPABEHCTB. 1
8 | OcHOBHBIC CBOMCTBA YMCIIOBBIX HEPABEHCTB. 1
9 | OcHOBHBIE CBOMCTBA YMCIOBBIX HEPABEHCTB. 1
10 | OcHOBHBIE CBOWMCTBA YMCIOBBIX HEPABEHCTB. 1
11 | CnoxeHue 1 YMHOXKEHHE YUCIOBbIX HepaBeHCTB. OlIeHMBAHNE 3HAYEHMSI BBIPAKEHUSL. 1
12 | CnoxxeHne 1 yMHOXEHHE YUCIOBBIX HepaBeHCTB. OlleHHBaHUE 3HAYCHUS BBIPAXKEHUSI. 1
13 | CroxxeHre 1 yMHOXXEHHE YHCIOBBIX HepaBeHCTB. OIleHNBaHUE 3HAYCHHS BEIPAKCHUSI. 1
14 | HepaBeHcTBa ¢ 0JJHOI nlepeMeHHOM. Pelienne HepaBeHCTB ¢ 0JJTHON IEpEMEHHOI. 1
15 | HepaBeHcTBa ¢ 0J1HOM NepeMeHHOM. PenieHne HepaBeHCTB € OJJHOW NEPEMEHHOM. 1
16 | YucnoBele mpoMexyTKu. PelieHre HepaBeHCTB, CBOASIIMXCS K JIMHEHHBIM HEPABEHCTBAM C 1
OJIHOM ITIEPEMEHHOM.
17 | YucnoBele mpoMexyTKH. PelnieHre HepaBeHCTB, CBOASIIMXCS K JIMHEHMHBIM HEPABEHCTBAM C 1
OJHOMN MEPEMEHHOM.
18 | YucnoBbie MpoMexXyTKH. Pemenne HepaBeHCTB, CBOASIINXCS K JIMHEHHBIM HEPABEHCTBAM C 1
OJIHOY ITEPEMEHHOM.
19 | Yucnoseie mpoMexXyTKH. Pemenne HepaBeHCTB, CBOASIINXCS K JIMHEHHBIM HEPABEHCTBAM C 1
OJIHOY ITEPEMEHHOM.
20 | UncnoBble MPOMEXYTKH. PerieHre HepaBeHCTB, CBOSIINXCS K JINHEHHBIM HEPABEHCTBAM C 1
OJIHOY ITEPEMEHHOM.
21 | CucteMbl TMHEHHBIX HEPABEHCTB C OJTHOW IEPEMEHHOIA. 1
22 | CucteMbl TMHEHHBIX HEPABEHCTB C OJJHON NEePEMEHHOII. 1
23 | CucteMbl TMHEHHBIX HEPABEHCTB C OJTHON IEPEMEHHOM. 1
24 | CucteMbl TMHEHHBIX HEPABEHCTB C OJJHON NEPEMEHHOII. 1
25 | KonrpoabHasi pagora Ne 1 «<HepaBeHcTBa M MX CHCTEMBI» 1
Keaopamuunan ¢pynxyus — 31 u.
26 | IToBTOpeHue 1 paciupeHne CBeAeHUH 0 GyHKINH. 1
27 | IloBTOpEeHME M pacmpeHne CBEACHUH 0 QYHKIINH. 1
28 | OGnacTh onpeneneHus U o6sacTb 3HaYeHus GyHkuuu. CBoiicTBa GyHKIMU. 1
29 | CoiicTBa QyHKITHH. 1
30 | CaoiicTBa GyHKINH. 1
31 | CoiictBa hyHKIHH. 1
32 | lloctpoenue rpaduka dynkimn Y=Kf(X), ecnu nssecren rpapuk Gpynkuuny=Ff(x). 1
33 | Ioctpoenue rpaduka pynkimn y=Kf(X), ecnu nzBecren rpaduk pyakuuny=f(x). 1
34 | loctpoenue rpaduka dynkiun Y=Kf(X), ecnu uzsecren rpapux Gpynkuuny=Ff(x). 1
35 | Iloctpoenue rpadukoB ¢Gyakmmii  y=f(x) + bu y=f(X + a) , eciu usBecteH rpaduk 1




byukuuny=f(x).

36 | IToctpoenue rpadukoB ¢yukumii y=f(X) + bu y=f(X + a) , ecnmu usBecten rpadux 1
byukuuny=f(x).
37 | Iloctpoenue rpaduxoB ¢yukumii y=f(X) + bu y=f(X + a) , ecnmu usBecten rpadux 1
byukuuny=f(x).
38 | KBagpatnunas ¢ysxims, ee rpaduk u CBOWCTBA. 1
39 | Kpagpatnunas ¢hyHKIMsI, €€ TpauK U CBOKCTBA. 1
40 | KBagpatnunas QyHKIus, ee rpaduk u CBOMCTBA. 1
41 | KBagparuunas GyHKius, ee rpadK ¥ CBOMCTBA. 1
42 | KBagpatnunas QyHKIuS, ee rpaduK 1 CBOMCTBA. 1
43 | KonrpoabHas padora Ne 2 « KpagpaTuunasi GyHKIusD 1
44 | Pemenue KBaJApaTHBIX HEPABEHCTB. 1
45 | PemieHue KBaJpaTHBIX HEPABEHCTB. 1
46 | Pemenue KBaApaTHBIX HEPABEHCTB. 1
47 | Pemienue KBaJpaTHbIX HEPABEHCTB. 1
48 | Pemenue KBaApaTHBIX HEPABEHCTB. 1
49 | Pemenue KBaJIpaTHBIX HEPABEHCTB. 1
50 | CucteMbl ypaBHEHHH C IBYMsI IEPEMEHHBIMHU. 1
51 | CucteMbl ypaBHEHHH € IBYMsl IEPEMEHHBIMU. 1
52 | CucteMbl ypaBHEHHH C IBYMsI IEPEMEHHBIMHU. 1
53 | CucteMbl ypaBHEHHH € IBYMsl IEPEMEHHBIMHU. 1
54 | CucreMbl ypaBHEHHH ¢ ABYMsI IEPEMEHHBIMHU. 1
55 | CucteMbl ypaBHEHHH ¢ IByMsl IEPEMEHHBIMHU. 1
56 | KonrpoJabHas pagora Ne 3 «kKBagpaTHbie HepaBeHCTBA» 1
Inemenmul npukiaonou mamemamuxu — 20 u.
57 | MaremaTnueckoe MOJEIUPOBAHHE. 1
58 | MaremaTnueckoe MOJICIIHPOBAHHE. 1
59 | IlpouieHTHBIE pacueTshl. 1
60 | [IporeHTHBIC pacyeThl. 1
61 | IIpolieHTHBIE pacueThl. 1
62 | IIpuOarkeHHbIE BHIYHCIICHUS. 1
63 | [TpuOmkeHHbBIC BHIYUCICHUS. 1
64 | IIpuOarkeHHbIE BHIYHCIICHUS. 1
65 | OcHoBHBIE MTpaBHJIa KOMOMHATOPUKH. 1
66 | OcHOBHbIE ITpaBHJia KOMOMHATOPUKHU. 1
67 | OcHOBHBIE ITpaBHIa KOMOMHATOPUKH. 1
68 | YacroTa 1 BEpOATHOCTh CIIy4ailHOIO COOBITHSL. 1
69 | YacroTa 1 BEpOATHOCTH CIIy4ailHOIO COOBITHSL. 1
70 | Kimaccudeckoe orpejieJicHue BEPOSITHOCTH. 1
71 | Kilaccuueckoe orpejieneHue BepoSTHOCTH. 1
72 | Kimaccudeckoe orpejieJieHIe BEPOSITHOCTH. 1
73 | HayanpHble CBeJIEHHS O CTAaTHCTHKE. 1
74 | HauanbHble CBEIEHUS O CTATUCTHKE. 1
75 | KontpoJbHas padora Ne 3 « Dj1eMeHTHl NPUKJIATHON MaTeMaTHKI 1
Yucnosvie nocnedosamenvrnocmu — 17 u.
76 | YucnoBble OCIIEA0BATEIBHOCTH. 1
77 | UncnoBble MOCIe10BaTeIbHOCTH. 1
78 | Apudmernyeckasi MpOrpecCusl. 1




79 | Apudmernyeckas mporpeccusl. 1
80 | Apudmernueckas mporpeccus. 1
81 | Apudmernyeckas mporpeccusi. 1
82 | CymMMa N nepBbIX 4WICHOB apU(PMETHIECKON MPOTPECCHH. 1
83 | CymMma N mepBbIX 4YIECHOB apr(PMETHUECKON TPOTPECCHH. 1
84 | CymMa N nepBbIX WICHOB apU(PMETHIECKON MPOTPECCHH. 1
85 | 'eomeTpuieckast mporpeccusi. 1
86 | I'eomeTpuueckas mporpeccusi. 1
87 | 'eomeTpuieckast mporpeccusi. 1
88 | CymMa N mepBBIX 4YJIEHOB T€OMETPUUYCCKON TPOTPECCHH. 1
89 | CyMMa N mepBbIX 4YWIEHOB Fr€OMETPUYECKOI MPOrPECCHU. 1
90 | Cymma N mepBBIX UYJICHOB T€OMETPHUYECKOM MPOTPECCHH. 1
91 | Cymma OECKOHEYHOMN reOMETPUYECKOM MPOrpeccHu, y KOTopoit /q/<1/ 1
92 | KonrtpoJnbHas padora Ne 5 «UncioBble MoCa€10BATETLHOCTH 1
IloBTOpEeHue U cucTemaTu3anus yueoHoro marepuaja — 10 u.
93 | UncnoBble BEIpaKECHUSI. 1
94 | Yucnosas npsimasi. 1
95 | IIpeoOpazoBaHue areOpandecKuX BEIPAKESHUH. 1
96 | MppanuoHanbHbIC BBIPAKCHUSI. 1
97 | CreneHb U ee CBOKCTBA. 1
98 | YpaBHeHHUs], CUCTEMBI ypaBHEHUM. 1
99 | HepaBeHCTBA, CHCTEMBI HEPABECHCTB. 1
100 | I'paduku MuHEHHOM, KBaApaTHUYHON M TPOOHO-pAIIMOHAILHON (PYHKIIUU 1
101 | BeposATHOCTb M CTaTUCTHKA. 1
102 | UtoroBasi KOHTpOJILHAs1 paboTa. 1




