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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.

Conepxkanne JByX anreOpandyeckux JIMHUA — «AJdre0Opandyeckue BBIPOKCHHUSI» U
«YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (POPMHUPOBAHUIO Y O0YUAIOIIUXCS MAaTEMaTHYECKOTO
anmnaparta, HeoOXOUMOro JJIsl pelIeHMs] 3aJjad MaTeMaTUKH, CMEKHBIX MPEAMETOB U MPAKTHKO-
OpPHEHTUPOBAHHBIX 3a7a4. Ha ypoBHe OCHOBHOro o0mero obOpa3oBaHus Y4eOHBIH MaTepua
IPYNINHUPYETCS BOKPYT palMOHAIbHBIX BBIpaKEHUH. Aunrebpa JAEMOHCTpUPYET 3HayYeHHE
MaTEMaTUKU KakK fA3bIKa JUIsl NTOCTPOEHMS MAaTEMaTU4YECKMX MOJEJEH, ONMMCAHMs MPOLIECCOB U
SBJIGHUN peanpHOro mupa. B 3amaum oOyueHust anreOpe BXOIAT TakXKe JajbHElIIee pa3BUTHE
AITOPUTMUYECKOTO  MBILIUIEHUS,, HEOOXOJUMOro, B YAacCTHOCTH, [UIi OCBOGHHUS Kypca
nHpOpMATUKH, W OBJAJACHUE HaBBIKAMH JeAyKTHUBHBIX paccyxaeHui. [IpeobpazoBanue
CHUMBOJIBHBIX (DOpPM CIOCOOCTBYET Pa3BUTHUIO BOOOPa)KEHHsI, CTIOCOOHOCTEH K MaTeMaTH4eCKOMY
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 pAa3BUTUIO Yy OOY4YalOIIMXCSl YMEHHUS HCIIOJIb30BaTh pazIUYHbIE



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

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

Ha uzyuenue yueOnoro kypca «Anredpa» orBoautcs 306 yacos: 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 0OBIKHOBEHHBIE U IECATUUYHBIE, IEPEXO0]] OT OJHON (OPMBI 3anKcu ApoOei K Ipyroil.
[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/esieHue, Mpeodpa3oBaHUE BBIPAKEHUN 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. Beruncinenus
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. CiokeHue, BbIYUTaHHE, YMHOXKEHHUE
MHOTO4I€HOB. POpMyJIBI COKPAIEHHOIO YMHOXEHUSA: KBAaJApaT CyYMMBI U KBaJpaT pPa3HOCTH.
®opmyiia pa3HOCTH KBaJapaToB. Pa3nokeHne MHOTOWICHOB HA MHOYKUTEIIH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHMs, IpaBuUjia MpPeoOpa3oBaHUS YpPaBHEHMsSI, 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 mnpsMoil. UucnoBble npomMexyTku. PaccrosiHue Mexny IByms
TOYKaMH KOOPAVNHATHOW MPSIMOM.

[IpsmoyronbHas cuctema koopauHar, ocu Oxu Oy. AOcmucca M OpIuMHATa TOYKH Ha
KOOpIUHATHOM IuiockocTH. Ilpumepsl rpadukoB, 3amaHHbX (opmymnamu. UrteHue rpaduxos
peanbHbIX 3aBUcUMOcCTel. [lonarue pynkumu. ['paduk pynxmnuu. CBoiictBa pyHkmii. Jluneiinas
byukuust, e€ rpapuk. I'paduk Gynkuun y = |X|. ['paduyeckoe peiieHre TUHEHHBIX YPaBHCHUH U
CUCTEM JIMHEHHBIX YPaBHCHUH.



8 KUIACC

Yuciia 1 BbIYMCIICHUS

KBanpataelii kopenb u3 uucna. [loHsTHe 00 wuppanuoHaTbHOM 4wmcle. JlecsaTudHbie
NpUOIMKEHNs MPPALMOHANbHBIX unces. CBOMCTBa apu(METHUECKUX KBaJpaTHBIX KOPHEH U HX
IIPUMEHEHHE K MpeoOpa3oBaHUI0 YMCIOBBIX BBIPRKEHUH W BBIYUCICHUSAM. JleHCTBUTEIIbHBIE
qucia.

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

AsiredOpanyeckue BbIpasKeHM sl

KBagpartHslil TpEXUIIEH, pa3iI0KEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIN.

Anrebpanyeckas ApoOb. OCHOBHOE CBOWCTBO aireOpanueckoi apoou. CrokeHwue,
BBIUWTAHUE, YMHOXEHHE, J€JICHHE aireOpandeckux apoOei. PanmoHanbHble BBIpRXKEHUA M UX
npeoOpa3oBaHue.

YpaBHeHusI U HEPaBEeHCTBA

KBagpatHoe ypaBHeHHe, (GopMyna KOpHEH KBaJgpaTHOro ypaBHeHHsA. Teopema Buera.
Pemenune ypaBHeHMH, CBOASIIMXCS K JUHEHHBIM U KBajapaTHbIM. llpocrteiimiue apoOHO-
palOHaIbHbIE YPAaBHEHUS.

I'paduueckass WHTEpIIpeTalsl YPAaBHEHHI C JBYMs TMEPEMEHHBIMH M CHUCTEM JIMHEHHBIX
YPaBHEHUN C IByMs NIepeMeHHbIMU. [IpuMepshl perieHns cucTeM HeJIMHENHBIX YPABHEHUN € ABYMs
[IEPEMEHHBIMH.

Perienue TekCcTOBBIX 3aau aNreOpanyeckuM CriocoOOM.

UucnoBble HEpaBEHCTBA M MX CBOWCTBA. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCMIIBHOCTE HepaBeHCTB. JIMHENHbIE HepaBeHCTBA € OJHOW IepeMeHHOH. CHCTeMbl
JIMHEWHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOM.

DOyHKIUH

[Tonsatue ¢ynkiuu. O6MacTh ONMpeAeTICHUs U MHOXKECTBO 3Ha4eHHUH (GyHKuuu. CrocoObl
3amanus QyHKIHUI.

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

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

9 KJIACC

Yuciia 1 BbIYHCICHUSA

PanmonaneHble yncia, MppanMoHalIbHbIE YHCIA, KOHEYHbIE U OECKOHEUHBIE JIECATUYHbBIE
apoOu. MHOXeCTBO JEWCTBUTENBHBIX 4YHCEN, JIeHCTBUTENbHbIE YHCIAa Kak OECKOHEYHbIE
JecsiTUUHbIe 1poOu. B3auMHO 0/IHO3HAYHOE COOTBETCTBUE MEXKIY MHOXKECTBOM JIEHCTBUTEIbHBIX
4yucesl U KOOPAUHATHOU NPSMOM.

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

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, JUIMTEILHOCTh IIPOLIECCOB B OKPYXKAIOIIEM MUPE.

[TpubnuxEéHHOe 3HAaYEHHWE BEIUYMHBI, TOYHOCTb NpUOMMKeHus. OKpyrieHHe YHCel.
[Ipukuaka u oLleHKa pe3yJbTaTOB BIYMCIICHUI.

YpaBHeHHs U HEPABEHCTBA

JIuneiiHoe ypaBHeHHe. Pemenne ypaBHEHUH, CBOISIIINUXCS K JINHEWHBIM.

KBanpaTtHoe ypaBHeHMe. Pemienne ypaBHEHMH, CBOIAIIMXCS K KBaApaTHBIM. bukBaapaTtHoe
ypaBHeHue. [IpuMepsl pelieHus ypaBHEHUN TpPETbeW M YETBEPTOM CTENEHEH pas3lIoKEHUEM Ha
MHOXUTEH.

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



VYpaBHeHHE ¢ JOBYMs MEPEMEHHBIMH M ero rpaduk. PemieHue cucteMm IBYX JIMHEHHBIX
YpPaBHEHHH C [ByMs IepeMEHHbIMU. PemieHue cucreM IBYX YpaBHEHHMH, OJHO U3 KOTOPBIX
JMHEWHOe, a JIpyroe — BTOpPOH creneHu. I 'paduueckas MHTEPIIPETAUs CHCTEMBl YpaBHEHHUU C
IBYMsI IEPEMECHHBIMU.

Pemmenne TeKCTOBBIX 33729 alNreOpandecKuM Crocooom.

UYucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne NMHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHOW. PemieHue cucreM JIMHEHHBIX
HEpaBEHCTB ¢ OAHOM mnepemeHHoW. KBanpartHele HepaBeHcTBa. ['padumueckas HMHTeprpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IByMsI [IEPEMEHHBIMH.

DYyHKIUT

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

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 TE€OMETPUYECKOH MpOrpeccHil TOYKaMH Ha
KOOPJAMHATHOM IUIOCKOCTH. JINHEWHBIN U SKCIIOHEHIIMAIBHBIA pocT. CI10KHBIE IPOLIEHTBHI.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUAA

JIMUHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaTbl OCBOCHHMS MpOrpaMMbl y4eOHOro Kypca «Amnredpa»
XapaKTEePU3YIOTCS:

1) maTpuoTHYecKoe BOCIIUTAHME:

MPOSIBJIEHUEM HHTEpeca K NPOLUIOMY UM HACTOSLIEMY POCCUHMCKOM MaTEeMaTHKH,
LIEHHOCTHBIM OTHOLIEHHEM K JIOCTH)KCHHSM POCCHICKHMX MAaTeMaTUKOB H POCCHUUCKOM
MaTeMaTUYeCKOW IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHXKEHHUH B IPYTrUX HAyKaX U MPUKIIATHBIX
chepax;

2) rpaIaHCKoOe H 1yXOBHO-HPABCTBECHHOE BOCIIUTaHHUE:

TOTOBHOCTBIO K BBIMIOJIHEHUIO O0S3aHHOCTEH TpaKJaHWHA M peaju3aluy €ro Ipas,
MPEJICTaBJICHHEM O MaTeMaTHYeCKMX OCHOBaX (YHKIIMOHUPOBAHUS pPa3IHYHBIX CTPYKTYD,
SIBJICHUH, TPOIEAYp T'pakIaHCKOro oOImiecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXKJICHUIO JTUYECKUX MPOOJIeM, CBS3aHHBIX C MPAKTHYECKUM MPHUMEHEHHUEM JOCTHKEHUN
HayKH, OCO3HAHHEM BaKHOCTU MOPaIbHO-3THUYECKUX MPUHIUIIOB B I€ATEIbHOCTH YUEHOTO;

3) TpyaoBOE BOCIIUTAHHE:

YCTAaHOBKOW Ha aKTHMBHOE Yy4YacTHE€ B pEIIEHUWU MPAaKTUYECKUX 3a/ad MaTeMaTH4eCKON
HAMpPaBJIEHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTeMaTHYecKoro oOpa3oBaHHS Ha MPOTSIKEHUU BCEH
KHU3HU JUIS YCTIEITHOW NpOo(eCCHOHATBHON AESITETbHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHHI,
OCO3HAHHBIM BBIOOPDOM U TIOCTPOCHHEM WHAMBUAYAJIBbHON TpaeKTopuu 0Opa3oBaHUS U
KU3HEHHBIX TUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTH4YeCKOe BOCIIUTAHHE:

CHOCOOHOCTBIO K HMOLIMOHAJIBHOMY M 3CTETHYECKOMY BOCHPUATHIO MaTeMaTUYECKUX
00BEKTOB, 3a/1a4, PEIIEHUN, pacCyKICHUNH, YMEHUIO BUACTh MAaTEMATHUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 IO3HAHUS:



OpHUEHTAINEH B JIEATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY HAy4YHBIX MPEICTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS UEJIOBEKa, MPUPOAbl U OOIIeCTBa, IOHUMaHUEM
MaTEeMaTHYeCKOH HAyKH Kak CQepbl YeIOBEYECKOW JEATEeIbHOCTH, 3TaloB ¢€¢ pa3BUTUSI U
3HAQYUMOCTHU ISl Pa3BUTHS LMBWIN3ALUHU, OBJIAJICHUEM SI3bIKOM MATEMAaTUKU M MaTEeMaTHYECKOMN
KyIbTYpOH Kak CpeICTBOM II0O3HAHUS MHUpA, OBJAJACHUEM NPOCTEHIIMMU  HaBBIKAMU
HCCIIEA0BATENIbCKOM 1€ATENIbHOCTH;

6) pusuveckoe Bocnutanue, GoOpMHPOBaHUE KYJIbTYPhI 310POBbSI H IMOLMOHAJIBLHOIO
0J1aronoJTyyus:

TOTOBHOCTBIO IPUMEHATh MAaTEMaTUUYECKUE 3HAHUSI B UHTEPECaX CBOETO 37J0POBbs, BEICHUS
3JI0pOBOT0 00pa3a KU3HU (3J0pOBOE MUTAHHE, COANTAHCHUPOBAHHBIM PEXKUM 3aHATUNA U OTIbIXA,
perynsipHasi (uznyeckas aKTHBHOCTH), C(HOPMUPOBAHHOCTHIO HaBBIKA pe(IIEKCHH, MPU3HAHUEM
CBOETO IpaBa Ha OMIMOKY M TaKOTO e MpaBa APYroro 4eioBeKa;

7) 3Ko/10TMYeCKOEe BOCTIUTAHME:

OpHEHTalMel Ha NMpUMEHEHHWE MaTeMaTHYeCKUX 3HaHWM JJis pelleHus 3afad B o0iactu
COXPAHHOCTH OKpY)Kalolllel Cpelbl, IJIAHUPOBAHUS IIOCTYNKOB M OLEHKH MX BO3MOXKHBIX
MOCNEACTBUI ISl OKPY’KAaIOLIeH cpebl, OCO3HAHUEM TJI00AIBHOTO XapakTepa IKOJIOTHMYECKUX
poOJIeM U TyTeH WX perieHus;

8) ajanTanus K M3MEHAIUMCS YCJIOBUSM COLMATbHOM M PUPOJAHOM Cpeabl:

TFOTOBHOCTBIO K JEMCTBUSIM B YCJIOBHSIX HEONPENCIEHHOCTH, MOBBIILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4epe3 MPAKTHUYECKYIO NIEATEIbHOCTh, B TOM YHUCIIE YMEHUE YUUTHCA y APYTUX
J0Jei, MpruoOpeTaTh B COBMECTHOW JESITENbHOCTH HOBBIE 3HAHUS, HABBIKK M KOMIIETEHIIMU U3
OMbITA JPYTUX;

HEO0XOAMMOCTBIO B (POPMUPOBAHMH HOBBIX 3HAHWW, B TOM 4YHCJe (HOPMYIHPOBATH HJIEH,
MOHATHSI, TUIIOTE3bl 00 OOBEKTAaX U SIBJICHUAX, B TOM 4YHCIIE paHee HEU3BECTHBIX, OCO3HABAThH
Ne(PUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, JIAHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CHTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CHUTYAIHIO
KaKk BBI30B, TPEOYIOIIUNA KOHTPMEP, KOPPEKTHPOBATH MNPUHHUMAEMBIC DEIICHUS W JIEUCTBHS,
(GhopMynHpOBaTh U OLIEHUBATH PUCKHU U MOCIECTBUSA, POPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATBI
IMo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIE AelCTBUS
basoBble Jlornyeckue 1eMcTBUA:

® BbIABJIATE W XapPAKTCPU30BATH CYHICCTBCHHBIC TPU3HAKKM MATECMATUUYCCKUX O6T)GKTOB,
MOHATUM, OTHOIIEHMH MeXAYy TOHATUAMH, (OPMYJIHPOBATh  ONpPENENICHUsS  IOHATH,
yCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KIacCU(PHUKAIMU, OCHOBAaHHUS i OOOOIICHUS W
CpaBHEHUS, KPUTEPUHU TPOBOJAUMOTO aHAIIN3A;

® BOCIIPUHUMATh, (OPMYITUPOBATH M MPEOOPa3OBHIBATh CYXKICHUS: YTBEPAUTEIbHBIE U
OTpHUIaTeNbHbIE, AMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE,

® BbIABJIATE MAaTECMATHUYCCKHUE 3aKOHOMCPHOCTH, B3aUMOCBA3U W IPOTUBOPCUUA B q)aKTaX,
TaHHBIX, HAOMIOACHUSIX W  YTBEPXKACHHSIX, MpenjaraTb KPUTEPHUH IS BBISIBICHHS
3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

e IeJIaTh BBIBOJBl C KCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX W WHIYKTHBHBIX
YMO3AKJIOUEHUH, YMO3aKJIKOYEHN 110 aHAJIOTUH;

e pa30upaTh J0Ka3aTeIbCTBA MATEMAaTUUYECKUX YTBEPXKAECHUU (MpsSMblE U OT MPOTHBHOIO),
MMPOBOJIUTH CAMOCTOSATEIIHHO HECIIOKHBIC JI0KA3aTEIbCTBA MaTEMAaTUUECKUX (DaKTOB, BHICTPAUBATh
apryMeHTaIlMI0, TPHUBOJUTh TMPUMEPHl U KOHTPIPHUMEPBI, OOOCHOBHIBATH COOCTBEHHBIC
paccyXJIeHHUs;

® BEIOMpATh CIMOCO0 pelieHuss y4eOHOW 3amaud  (CpaBHUBATh HECKOJBKO BapHAHTOB
pelieHus, BbIOMpaTh Hauboliee TOAXOMANIMA ¢ YU4ETOM CaMOCTOATEIBHO BBIACIEHHBIX
KpUTEpHEB).



ba3oBble ucciaenoBarebCKue AeHCTBHA:

® IICTI0JIb30BATh BOIIPOCH! KaK MCCIEI0BATENbCKUIA MHCTPYMEHT MO3HaHUs, (POPMYIUpOBATh
BOTIPOCHI, (PHUKCHPYIOIINE MPOTUBOPEUHE, TPOOIEMY, CAMOCTOSATENILHO YCTAaHABIUBATh HICKOMOE U
IaHHOe, (POPMHUPOBATH THIIOTE3Y, APT'YMEHTUPOBATh CBOO MO3ULMI0, MHECHHE;

® [I[POBOJUTH II0 CAMOCTOSATEIBHO COCTABICHHOMY IUIaHY HECIOKHBIM 3KCIEPHUMEHT,
HeOOJIbIIIOE MCCIIEIOBAHUE 110 YCTAHOBJICHHIO OCOOGHHOCTEH MaTeMaTH4ecKoro OOBeKTa,
3aBUCUMOCTEH 0OBEKTOB MEXy COOOH;

® CaMOCTOATENILHO (POPMYJIMPOBATH OOOOIIEHHS M BBHIBOJBI IO pe3yJbTaTaM MPOBEAEHHOTO
HaAOJIOACHNUS, UCCIIEIOBAHMS, OLEHUBATH JIOCTOBEPHOCTH MOJYYCHHBIX PE3yJIbTaTOB, BHIBOAOB U
000011IeHMI;

® [[POTHO3MPOBATh BO3MOKHOE Pa3BUTHUE IIPOLIECCA, a TAK)KE BBIABUIATh IPEIIOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHSX.

Pa6ora ¢ nundopmanmeii:

® BEISIBIISAT HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(OPMAIIUH, TaHHBIX, HEOOXOAMMBIX IS
pellIeHns 3a/1auu;

® BEIOMpPATh, aHAIW3UPOBATh, CUCTEMATH3UPOBaTh U MHTEPIPETUPOBATh HHPOPMALUIO
pa3UYHbIX BUAOB U (POPM IPEICTABICHHUS;

¢ BEIOMpaTh (popMy mpencTaBieHUs MHDOpPMAIMKM M WIIIOCTPHPOBATH pEIIaeMble 3a/auu
cXeMaMH, AMarpaMMaMy, HHOH rpadukoil 1 uX KoMOMHALUAMY;

® OIICHUBATh HAAEKHOCTh MH(POpPMALUU IO KPUTEPUSAM, IPEAJIOKEHHBIM YUYUTENIEM WIIU
cOpMyYIHPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBIEC YyHUBEPCAJIbHbIEC YUeOHbIE 1eiCTBHA:

® BOCIPUHUMATh U (POPMYIHpPOBATh CYXKJIEHUS B COOTBETCTBUU C YCIOBUAMU U LEIIMU
OOIIeHus], SCHO, TOYHO, I'PAMOTHO BBIPAKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M IHCHMEHHBIX
TEKCTaX, 1aBaTh MOSICHEHUS 110 X0y PELIEHMs 3a/1a4l, KOMMEHTHPOBATh MOJTY4YE€HHBIH pe3ynbTarT;

®B X0/i€ 00CYXJIeHHUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMON TeMbI, MPOOIEMBI,
pelaeMoil 3aa4uM, BBICKA3bIBaTh MJIEW, HAIIEJICHHbIE HA MOUCK DPELIEHHS, COMOCTaBISATh CBOU
CYXJIEHUS C CY)KICHMSIMHU IPYTrUX YYaCTHHUKOB JHajora, oOHapyXHWBaTh paziMuue U CXOJCTBO
MO3ULMH, B KOPPEKTHOU (hopMe (HOpMyIIHpOBaTh pa3HOTIACHsl, CBOM BO3PAKEHUS;

® [IPE/ICTABIIATh PE3YJbTAaThl PEIICHUs 3aJadyd, SKCIEPUMEHTa, HCCIEAOBAaHUSA, IPOEKTa,
CaMOCTOSITENILHO BBIOMpATh (pOpMAT BBICTYIUICHHS C YYETOM 3ajay MPe3eHTAl 1 0COOEHHOCTEN
ayJIUTOPHH;

® [IOHMMAaTh U HCHOJb30BATH NMPEUMYILECTBA KOMAHIHON W MHIUBHIYaIbHOH pabOThI mpu
peleHnH yuyeOHbIX MaTeMaTUYEeCKHX 3a7ay;

® [I[PUHUMATh 1I€JIb COBMECTHON JESATENIbHOCTH, IJIaHUPOBAaTh OpPraHU3AIMI0 COBMECTHOM
paboThl, pacrpenensTh BUAbl padoT, JOrOBAPUBATHCSA, OOCYXKAATh MPOLIECC U Pe3ynbTaT pabOThI,
0000111aTh MHEHHUA HECKOJIBKHUX JIIOIEH;

® y4acTBOBAaTh B IPYMNNOBLIX (hopMax paboThl (00CYXIEHHS, OOMEH MHEHUSIMU, MO3TOBbIE
IITYpPMBl U JIpYTHE), BBINOJHATH CBOIO YacThb PAa0OOThl MU KOOPAMHHUPOBATH CBOM JIEHCTBHS C
OPYTMMH 4JieHaMH KOMaH/bl, OLIEHMBAaTh KAadyeCTBO CBOEro BKJIaJa B OOLIMH MPOIYKT IO
KpUTEpHsIM, CHOPMYITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIC Y4eOHbIE 1efiCTBUA

Camoopranuzanus:

® CaMOCTOSITENIBHO COCTaBIIATh IUIAH, ITOPUTM PELlEeHUs 3aauu (WM €ro 4acTh), BHIOUpaATh
crocod pemeHuss ¢ Y4ETOM HMMEIOIIHUXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PEIICHUH ¢ yUETOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH MHTEIEKT:

® BJIaJIETh CIOCO0AaMM CaMONPOBEPKH, CAMOKOHTPOJS Mpolecca M pe3yibTaTa pelIeHHs
MaTeMaTHUECKOM 3a1auu;



® [IPEIBUIECTh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH IPH PEIICHUH 33/1a4d, BHOCHTH
KOPPEKTUBBl B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENbCTB, HANIECHHBIX OMINOOK,
BBISIBIICHHBIX TPYAHOCTEH;

® OLICHUBATh COOTBETCTBHE pE3yJIbTaTa AEATEIBHOCTH IOCTABICHHOW LENHU M YCIOBUSM,
OOBSCHITH NPUYMHBI TOCTIDKCHHS WIIM HEAOCTHIKEHUSI LIEJIM, HaXOIUTh OIIMOKY, 1aBaTh OLIEHKY
PUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIbTATbBI

K koHumy o0ydeHus B 7 KkJjacce OOYyYarOIIUICS MOJYYUT CIEAYIOLUE IPEIMETHbIE
pe3yJIbTaThl:

Yucia ¥ BBIYHCICHUSA

BbimonHATe, coderass yCTHbIE M NHCbMEHHBIE MPUEMBI, apu(METHUECKUE NICHCTBHS C
palMOHAIbHBIMU YHUCIIAMHU.

HaxoauTh 3HaueHUs 4YMCIOBBIX BBIPAKEHUN, NPUMEHATH Pa3HOOOpa3Hble CIOCOOBI U
OpUEMBl  BBIYUCIEHHMS 3HAYEHUH JApOOHBIX BBIPAKEHUH, COJEpKallUX OOBIKHOBEHHBIE MU
JeCATUIHBIE Ipo0u.

Ilepexoauts OT oaHONM (hOpMBI 3amucu 4ucen K JIpyroil (mpeoOpa3oBbIBaTh IECATHUUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECSITUYHYIO IPOOB).

CpaBHUBaTh U YIOPSAJOYUBATh PALIMOHAJIbHBIE YUCIIA.

OxpyryTh yncia.

BbINONMHATE NPUKUAKY U OLEHKY pe3yjbTaTa BBIYMCIIEHUH, OLIEHKY 3HAUEHUH YHCIIOBBIX
BBIPAKEHUI. BBINIOIHATE AEWCTBUSI CO CTENIEHSMH C HATYPAJIbHBIMU [TOKA3aTEIISIMHU.

[IpuMeHsTh IPU3HAKU JEIMMOCTH, Pa3JI0KEHUE HA MHOKUTEIN HATypaJIbHbIX YHCEIL.

Pemarp mIpakTUKO-OPUEHTUPOBAHHBIE 3aJayM, CBSA3AHHBIE C OTHOLUECHUEM BEJIMYHUH,
MIPOIMOPLIMOHAIBHOCTHIO BEJIMYUH, POIIEHTaMU, HHTEPIIPETUPOBATh PE3YJIbTaThl PEIICHHUs 3a]1a4 C
y4€TOM OrpaHHUYEHHH, CBI3aHHBIX CO CBOMCTBAMH pacCMaTpUBAaEMbIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHHs

Hcnonb30Bare areOpandeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATh €€ B Ipoliecce
OCBOEHUS y4eOHOI0 MaTepuaa.

HaxonuTh 3HaueHust OyKBEHHBIX BBIpaKEHUH MPU 3aJJaHHBIX 3HAUEHUSX EePEMEHHBIX.

BoinonHATe peoOpazoBaHus 1€JI0T0 BBIPAXKEHHUS B MHOTOWIEH MPUBEIECHUEM IMOJOOHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINONMHATE YMHOXXEHHE OJHOWIEHa Ha MHOTOYJIEH M MHOTOYWIeHa Ha MHOTIOWIEH,
IPUMEHATH (POPMYJIIBI KBaJIpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCylecTBIATh PA3I0KEHHE MHOTOYJIEHOB HAa MHOXXMTEIM C TIOMOINBIO BBIHECEHMS 3a
CKOOKH OOIIEro MHOXHTENsI, TPYNIUPOBKU ClIaraeéMblX, MPUMEHEHUs (OpMYJ COKpAIIEHHOTO
YMHOXEHHS.

[IpumensaTh npeoOpa3oBaHUS MHOTOWIEHOB I pEHIeHHUS pa3MyHbIX 3ajad U3
MaTEMaTHKH, CMEKHBIX IIPEMETOB, U3 PEATILHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW ¢ HATypaJbHBIMM IMOKa3aTeIsIMHU JUIsl MpeoOpa3oBaHUs
BBIPAKCHUM.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHEiHbIE ypaBHEHHMS C OJHOHM INEPEMEHHOM, NMPUMEHSASA NpaBHiIa Iepexona OT
UCXOJHOTO YypaBHEHHUS K paBHOCUIbHOMY eMmy. IIpoBepsiTh, SBISE€TCS M YHUCIO KOPHEM
YPaBHEHUH.

[IpumensTh rpaduueckre METOIbI P PEIICHUH JTUHEWHBIX YPABHEHUN U UX CHCTEM.

[TonGupath mpuMepsl map Yucell, SBISIOMIMXCS PeIICHUEM JIMHEHHOTO ypaBHEHUS C ABYMS
MIePEMEHHBIMH.

CtpouTh B KOOPJAMHATHOW IUIOCKOCTH TpauK JHUHEHHOTO YpaBHEHUS C JBYMS
NIEPEMEHHBIMHU, NOJIb3YsCh I'Pa)MKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.



Pemarp cucrempl ABYX JIMHEHHBIX YPaBHEHMH C JByMS NEPEMEHHBIMH, B TOM 4YHCIIE
rpaguIEeCKU.

CocraBnarh M pewiarb JUHEHMHOE YpaBHEHHE WM CHUCTEMY JIMHEMHBIX YpaBHEHUH IIO
YCIIOBUIO 3aJa4M, WHTEPIPETHPOBATb B COOTBETCTBUU C KOHTEKCTOM 3a/layd I1OJTY4YCHHBIN
pe3yabTar.

DYyHKIUT

N300paxkaTh Ha KOOPAWHATHOM TPAMOM  TOYKH, COOTBETCTBYIOIIUE  3aJaHHBIM
KOOpAUHATaM, Jy4M, OTpPE3KH, MWHTEpBaJIbl, 3alMChIBaTh YHUCJIOBBIE IPOMEKYTKHM Ha
anreOpanveckoM si3bIKe.

OTtmeudaTs B KOOpAMHATHOW IUIOCKOCTH TOYKM II0 3aJaHHBIM KOOpJAUHATaM, CTPOMTH
rpaduku JuHeHHbIX pyHkuuid. CTpouts rpaduk Gyakmum y = [x|.

OnuchIBaTh ¢ MOMOLIBIO (YHKIUH U3BECTHBIE 3aBUCUMOCTH MEX/1y BEIMUNHAMU: CKOPOCTb,
BpeMs, PacCTOSIHUE, [IeHa, KOJIMYECTBO, CTOUMOCTb, IPOU3BOAUTEILHOCTD, BpeMsl, 00BEM paboTHI.

HaxonuTs 3HaueHune QyHKIMU 110 3HAYEHUIO €€ apryMeHTa.

[TonumaTh Tpaduueckuii cnocold MpencTaBleHUs W aHaIM3a WHPOPMALUHU, U3BJICKATh U
MHTEPIPETUPOBATH HHPOPMALIMIO U3 TPa(QUKOB peatbHbIX IPOLIECCOB U 3aBUCUMOCTEH.

K koHny oOydenuss B 8 kiacce oOyyaroUMICS MOJYYUT CIEAYIOLIUE MPEIMETHbBIE
pE3yJIbTaThI:

Yucna v BbIYMCICHUSA

Hcnonp30BaTh HayallbHBIE TNPEICTABICHUS O MHOXKECTBE JEHCTBUTENIBHBIX YHUCEN U
CPaBHEHHUS, OKpYIJIEHHS U BBIUMCICHUN, H300pa’kaTh JEHCTBUTENIbHBIE YHUCIA TOYKaMU Ha
KOOpJAMHATHOM NPSMOH.

[IpumeHsTh MOHATHE apU(PMETUUECKOIO KBAAPATHOTO KOPHS, HAXOIUTh KBaJIpATHbHIE KOPHHU,
UCHOJb3ysd MpPU HEOOXOAUMOCTH KaJbKYJSATOP, BBINOJHATH NpeoOpa3oBaHUs BBIPAXKEHUH,
coJieprKalliX KBaJpaTHble KOPHHU, UCIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonb30BaTe 3amucu OOJBIIMX W MAalbIX YHUCET C IOMOIIBIO JECITUYHBIX Jpobei u
crenene yucina 10.

AuaredpanyecKkue BbIPaKEeHHUA

[IpuMeHsTh MOHSATHE CTENEHH C IeJIbIM II0Ka3aTeleM, BBIIOJIHATh MpeoOpa3oBaHus
BBIPAKEHU, COAEPIKALLUX CTEIIEHU C LIEJIbIM [T0OKA3aTEIEM.

BBINONMHATE TOXK/IECTBEHHbIE MPEOOPa30BaHUS pPALMOHAIBHBIX BBIPAXEHU Ha OCHOBE
MIPaBUJI IEHCTBUN HaJl MHOTOYJICHAMH M aareOpandyecKuMu JIpoOsMH.

PacknanpiBaTh KBaipaTHBIN TPEXUIIEH HA MHOXKUTEIH.

[TpumensaTh peoOpa3oBaHus BHIPAKEHUHN JUIS PELICHUs pa3IMYHbIX 33/a4 U3 MaTeMaTHUKH,
CMEXKHBIX [IPEIMETOB, U3 peabHON MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pemarp nuHeiHble, KBaJpaTHbIE YpaBHEHUS U PAllMOHAIbHBIE YPAaBHEHUS, CBOJSLINECS K
HUM, CUCTEMBI JIBYX YPaBHEHHUH C IBYMS IEPEMEHHBIMH.

[IpoBouTh mpocCTEHIINE UCCIENOBAHUS YPAaBHEHUM M CHCTEM YPAaBHEHMI, B TOM YHCIE C
pUMEHEHHEM rpauuecKux MpeaCcTaBIeHU (ycTaHaBIMBaTh, UMEET JIM ypaBHEHUE WM CHUCTEMa
YpaBHEHUH pellIeHusl, €ClIu UMEET, TO CKOJIbKO, U IIpoYee).

IlepexoauTh OT CIIOBECHOM (OPMYIHUPOBKHM 3adaud K e€ anreOpanyeckoll MOAETH C
MTOMOLUIBIO COCTABJICHUS YPaBHEHUS UJIM CUCTEMBI YpaBHEHH, HHTEPIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3aJ]aui MIOJy4YEHHBIH PEe3yIIbTaT.

[IpuMeHsTH CBOICTBA YMCIIOBBIX HEPABEHCTB JJII CPABHEHUS, OILICHKH, pellaTh JTUHEIHbIE
HEpaBEHCTBA C OJHOW NEPEeMEHHOH M WX CHUCTeMbl, JaBaTh TIpadUUYEecKyl0 WIIIOCTPAIHIO
MHO’KECTBa PEIlIEHUI HEpAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUH

[ToHnmath U UCMONIB30BATh (PYHKIIMOHAIbHBIE TIOHATHS U SI3bIK (TEPMHUHBI, CAMBOJINYECKHE
0003HaYeHHUS), ONPEEIIATh 3HAaUeHUEe (PYHKIMHU 10 3HAYCHUIO apryMeHTa, ONpEeesTh CBOWCTBA
¢dbyakumm o e€ rpaduky.



Ctpoutb rpaduku I€MEHTapHBIX QYHKIUH BUIA:

y = ki/x, y = X2,y = x3,y = [X|, y = VX, onmcbiBaTh CBOICTBA YHCIOBOI DYHKIUA TI0 €8
rpaduKy.

K koHumy o0ydeHus B 9 kjacce oOy4aroIIUICS MOJYYUT CIEIYIOLIUE IPEIMETHbIE
pE3yJIbTaThI:

Yuciia 1 BBIYMCICHUS

CpaBHUBaTh U YIOPSAJOYMBATh PALIMOHAJIBHBIE U UPPALMOHAIILHBIE YHCIIA.

Beimonuate apupmernyeckue NeMcTBUS C pallMOHAIbHBIMU YHCIIAMH, COYE€Tasl YCTHbIE U
IIMCbMEHHBIE TPUEMBI, BBIIIOJIHATH BBIUMCIIEHUSI C UPPALMOHAIBHBIMU YU CIIAMHU.

HaxonuTp 3HaueHus cTeneHel C IeNbIMU MO0Ka3aTeNsIMU U KOPHEH, BBIUUCIATH 3HAYCHUS
YHUCJIOBBIX BBIPAKECHUN.

OKpyrasiTh JEHCTBUTEIbHBIE YHWCIIA, BBINIOJIHATh NPUKUAKY pe3yibTaTa BbIYUCICHHH,
OLIEHKY YHCJIOBBIX BBIPaKEHUH.

YpaBHeHHsI M HEPABEHCTBA

Pematsb nuHeliHbIE U KBaIpaTHbIE YPAaBHEHMSI, YpaBHEHUSI, CBOJSAIIMECA K HUM, IpOCTeiIINe
IpOoOHO-pallMOHAIbHbBIC YPABHEHHUS.

Pemarb cuctembl ABYX JIMHEWHBIX YpPaBHEHUH C JBYMsI IIEPEMEHHBIMH M CHCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJIHO YPaBHEHHE HE SIBJICTCS TMHEHHBIM.

Pemarb TekcToBble 3ajaud  anreOpanyeckuM CrocoOOM € IOMOLIbIO COCTaBIEHUS
YPaBHEHMS WM CUCTEMBI ABYX YPAaBHEHHH € IByMsl IEPEMEHHBIMHU.

[IpoBONTH IpOCTEHIINE UCCIENOBAHUS YPAaBHEHUM U CHCTEM YPAaBHEHMI, B TOM YHCIE C
IPUMEHEHHEM IpauuecKuX MPeACTaBICHUN (yCTaHaBIMBATh, UMEET JIM ypaBHEHHUE UJIM CHCTeMa
YpaBHEHUM pEILIEHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE).

Pemate JsMHeliHble HepaBEHCTBa, KBaJpaTHblE HEPAaBEHCTBA, H300paXkaTb peELICHUE
HEPAaBEHCTB Ha YMCIOBOU MPSIMOM, 3allMChIBATh PEIIEHUE C IIOMOIBIO CHMBOJIOB.

Pemiate cucteMsl JIMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAIOIINE KBAPAaTHOE
HEPaBEHCTBO, M300pa)kaTh pEIIEHHE CHUCTEMbl HEPaBEHCTB Ha YMCJIOBOM MPSMOM, 3aluchIBaTh
pELIEHNE C TOMOILBIO CUMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA MPH PELIEHUH Pa3IMYHBIX 3a/au.

DOyHKIUH

PacnioznaBath QyHKIIMM M3y4eHHBIX BHJIOB. [I0Ka3bIBaTh CXEMATUUYECKU PACIONIOKEHUE Ha
KOOPJIUHATHOH miockocTH rpadukoB GpyHkmmid Buga: Y = kX, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3,y=1X, Y = |X|, B 3aBHCHMOCTH OT 3HaYeHMII KO (HUIMEHTOB, ONKCHIBATE CBOICTBA
GbyHKIHi.

Crpouth M H300paXkaThb CXeMaTHYECKU TpauKyd KBAIPATUYHBIX (PYHKIMH, ONMUCHIBATH
CBOMCTBA KBa/IpaTUYHBIX (DYHKIMHA MO UX rpaduKam.

Pacnio3znaBath kBajipaTHUHYyIO QYHKIHIO 110 (hopMyIie, IPUBOAUTD IPUMEPHI KBaPATUUHBIX
GyHKUIMN U3 pealbHOM KHU3HH, PU3UKU, TEOMETPHUH.

YucinoBble noc/1€10BaTEILHOCTH U POrpeccuu

Pacrnio3HaBath apu(pMeTHYECKYI0 U T'€OMETPHYECKYIO MPOTPECCHH MPHU Pa3HbIX crocobax
3aJlaHusl.

BbINONHATE BBIYMCICHUS C HUCMHOJb30BaHUEM (OpMyT N-ro 4ujeHa apu(METHUECKOW U
TF€OMETPUYECKON ITPOTrPECCUI, CYMMBI IEPBBIX N YJICHOB.

N300pakaTh 4IeHBI OCIEI0BATEIHHOCTH TOUKAMH Ha KOOPIMHATHOM MJIIOCKOCTH.

Pemarp 3agaun, cBsi3aHHBIE C YHCIOBBIMU MOCJIEI0BATENILHOCTSIMH, B TOM YHCIIE 33/1a4U U3
peanbHOM JKHU3HHU (C UCTIONB30BAHUEM KAJBKYIATOPA, IIU(PPOBBIX TEXHOJIOTHIH).

YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
ITPOLOECCA
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Temarndyeckuii NJIaH

Ajareopa 7 KJjacc

(3 gaca B Hegenmto, Bcero 102 gacoB)

Koaunuecr | B Tom B Tom
BO 4aCOB YyHCIe YyHCIe
n/n no K/ 3aluUTa
Tema . P m
padoueii NPOEKTOB
nporpam
Me
1 | IloBTrOpeHue Kypca MaTeEMaTUKH 5-6 Kiiacc 4 1
2 | JluneliHOe ypaBHEHHE C OJJHOU MTEPEMEHHOMN 12 1
3 | Llenble BeIpaKeHUS 52 3 1
4 | OyHKIIH 12 2
5 | Cucrema JIMHENHHBIX YpaBHEHUH ¢ JBYyMs 18 2
MePEeMEHHBIMH
6 | [loBTOpenue u cuctemMarusanus yaeoOHOro 4 1 1
Marepuaiia 3a Kypc 7 kiacca
Uroro 102 10 2

Ilepeyenb NpoeKTHBIX padoT AJs1 7 KJacca

Ne Tema

n/n

1. «3010TOE cCeueHne — 00KEeCTBEHHAs! MPOTOPITUS
2. «BBITOHO JTH KUTDH B JIOIT?»

3. «["0JTIOBOJIOMKY CBOMMH PYKaMM»

4, «[Ipo1IeHTHI B MPOINIJIOM U B HACTOSIIEM BPEMEHN)




Temarndyeckuii NJIaH
Aareopa 8 kjaacc

(3 gaca B Hepemo, Bcero 102 yacoB)

Koiaunvecr | B Tom B Tom
BO 4aCOB yuciae qyucie
n/n no K/ 3aluUTa
Tema . P »
padouei NPOEKTO
nporpam B
Me
1 | IloBrOpeHue Kypca MaTeEMaTUKHU 7 KJ1acc 4 1
2 | PanmoHaIbHBIC BHIPAKCHUS 40 1
4
3 | KBagpaTtHbie kopHHU. JleliCTBUTEIBHBIC YKCIA. 23 1
4 | KBagpaTHble ypaBHEHHUS. 21 2
5 | [loBTOpeHue u cucremaTuzanus yaeOHOTO 10 3 2
marepuana .
6 | PesepBHOE Bpems 4
Hroro 102 11 3
Ilepeyenb npoeKTHBIX padoT AJs 8 KiIacca
No /it Tema
1. I'paduku Bokpyr Hac.
2. JeiicTBus Han anredpandeckumu apoosmu. «Ilomyun cioBoy.
3. KBanpatHoe ypaBHeHue. «Mos 3aa4a Ha ypaBHEHUEY.
4. HecrannapTtable criocoObl penieHus KBaApaTHBIX YpaBHEHUH.
5. OT HaTypaIBLHOTO YUCIIA JO MHUMOU €THHUIIBI.




Temarndyeckuii NJIaH
Aareopa 9 kjaacc

(3 gaca B Hepemo, Bcero 102 yacoB)

Ne Tema Kou-Bo B Tom B Tom
n/n YacoB M0 | YUCJe | 4HcJIe
padouei K/p 3aIMTa
nporpamme NPOEKTOB
1 | IloBTOpeHue kypca anredpsl 3a 8§ Kiacc. 5 1
2 | HepaBeHncrna. 20 1
3 | KBagpatuunas GpyHKIuS. 31 2 1
4 | DnemenTsl KoMOMHaTOpUKH. CTaTUCTHKA U 20 2
BEPOSITHOCTD.
YuciioBbie OCIEOBATEIIBHOCTH U IMTPOTPECCHUH. 17 2 1
6 | UToroBoe moBTOpEHUE. 9 1
Uroro: 102 8 2
CpeacrBa KOHTpOJIS
Ilepeuens kKonmpoabHBIX padom
Ne /i Tema KoJu-Bo yacos
1 Bxoanas koHTposbHas padbora 1
2 K.p Nel «HepaBeHcTBa 1 UX CUCTEMBI» 1
3 K.p Ne2 «KBagparuunas GyHKIHS» 1
4 K.p Ne3  «YpaBuenus. Cucremsl ypaBHEHUII» 1
5 K.p Ne4 «IlocnenoBaTenbHOCTH U IPOTPECCUN» 1
6 K.p Ne5 «BeposTHOCTb U CTaTUCTHUKAY» 1
7 HToroBast KOHTpOJIbHAS paboTa 2
Hroro: 8
Ilepeuens npoekmuuix padom
Ne Tema
n/n
1. [TocTpoenue rpadukoB cnoxxHbIX GyHKIMNA. «['padukn ynproaroTcs»
2. Vcnonp30BaHne TPUTOHOMETPHUYECKUX (HOPMYIT ITPH H3MEPHUTEIBHBIX padoTax
3. Bupycs! u 6akrepun. (I'eomerpuyeckas ¢popma, pacrosio’keHue B IPOCTPAHCTBE,
POCT YHCTIEHHOCTH)
Ilepeuens uccnedosamenvckux pavom
Ne Tema
n/n
1 HecrangapTHapie criocoObI pemeHus KBaIpaTHBIX YpaBHEHUH
2 VYpaBHeHUs (BUIBI, PEILICHUS U T.1I.)




KAJIEHJAPHO-TEMATHYECKOE IIJIAHUPOBUE
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 anreOpy 1
7 |BBenenue B anrebpy 1
8 |JImHeiiHOe ypaBHEHHE C OJTHOU IMEPEeMEHHOMN 1
9 |JluneiiHOoe ypaBHEHHE C OJIHOM NMepEeMEHHON 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 |[I[ToBTOpEeHME U cHUCTeMAaTH3aIMs y9eOHOTO MaTepraia 1
16 [KouTposbnasi padora Ne 1 «JIuHeiiHOe ypaBHEHHE C OHOI TIepeMeHHOI 1
I'nasa 2 llenvie Boipakenus (524)
17 |ToxnmecTBeHHO paBHBIC BhIpakeHHs. ToXIecTBa 1
18 |ToxmecTBeHHO paBHBIE BhIpaKeHHs. ToxIecTBa 1
19 |Creness ¢ HaTypaJIbHBIM MTOKa3aTeIeM 1
20 |CremneHb ¢ HATYpaJIbHBIM ITOKA3aTelIEM 1
21 |CreneHb ¢ HaTypaJIbHbBIM ITOKa3aTelIeM 1
22 |CBONCTBa CTENEHNU C HATYPaJIbHBIM I1OKA3aTEIIEM 1
23 |CBOJCTBa 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 0JTHOWICHA Ha MHOTOWICH 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  |Pa30)kxeHuEe MHOTOWIEHOB Ha MHOKUTEJINU. MeTo rpyIUPOBKH 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 BBIPOKCHHI 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 cyMMBI U KBaJpaT pa3HOCTH JIBYX BBIPAKEHHM 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 MHOTOYICHA B KBaJpaT CYMMBI HJIM PA3HOCTH JIBYX BBIPAKEHUI 1
58 |I[loBTOpenue u cuctemarusaiys yaeOHOro 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 pa3INIHBIX CITIOCOOOB Pa3I0KEHUSI MHOTOYICHA HA MHOXKUTEIH 1
64 |IIpuMeHeHHEe pa3IMYHBIX CIIOCOOOB PA3JI0KEHHsI MHOTOWIEHA HA MHOXKHTEIN 1
65 |llOBTOpeHME U cHcTeMaTH3alKs y4eOHOro Marepuaa 1
66 |KonTpoabHas pa6ora Ne5 «IlpeodpazoBaHue 1eJIbIX BbIPAKEHUID 1
67 |IloxroroBka M 3ammTa 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 |Cesi3u Mexay BenmuanHamMu. QYHKITUS 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 METOI pEIICHUsI CHCTEMBI 1
JIBYX JJMHEHHBIX YPaBHEHUI ¢ ABYMS IEpEMEHHBIMU
87 Cuctemsl }ipaBHeHm?I © IBYMSL IIEPEMEHHDIMH. I'paduueckuii MeTo peleHus: CUCTEMbI 1
JIBYX JJMHEWHBIX YPaBHEHU C ABYMS IEPEMEHHBIMU
88 Cuctemsl }ipaBHeHI/H?I © ABYMS IIEPEMEHHBIMI. I'paduueckuil MeTo]| peleHus: CUCTEMBbI 1
JIBYX JJMHEWHBIX YPaBHEHU C ABYMS IEPEMEHHBIMU
89 |Pemenue cucreM JUHEHHBIX YPABHEHUN METOJIOM MOJICTAHOBKU 1
90 |Pemenue cuctem JMHEHHBIX YPaBHEHHH METOIOM MOACTAHOBKH 1
91 |Pemenue cucteM TMHEWHBIX YPaBHEHUI METOJIOM CIIOKEHUS 1
92 |Pemenue cuctem JUHEHHBIX YPaBHEHUH METOJJOM CIIOKEHUS 1
93 |Pemenue cucteM TMHEWHBIX YPaBHEHUIH METOJIOM CIIOXKEHUS 1
94 |Pemienue 3a1a4 ¢ IOMOIIBIO CHCTEM JIMHEHHBIX YPaBHEHUHN 1
95 |Pemienue 3a1a4 ¢ HOMOIIBIO CHCTEM JIMHEHHBIX YPaBHEHUI 1
96 |Pemenue 3a1a4 ¢ TOMOIIBIO CHCTEM JIMHEHHBIX YpaBHEHUH 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 |®ynkuuu. 'paduku GyHKIMiA. 1
101 |IIpeoOpa3oBaHus LEIBIX BEIPAKECHUH. 1
102 |MToroBasi KOHTpPOJILHAsI paboTa 1




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

Ne [Tema ypoka Kouaunuect
n/n BO 4acoB

IHoBTOpenue. Bxognas nuarnocruka. 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 M BBIUMTAHME  PANMOHAIBHBIX  JApOOCH ¢  OJWHAKOBBIMHU 1
3HAMEHATEeISIMH

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

12 |CnoxeHwe W  BBIYMTAHUE pAIMOHAIBHBIX  JOpoOed C  OJAMHAKOBBIMHU 1
3HaMEHAaTeIsIMU

13 | CnoxeHre 1 BBIYUTAaHUE PAIIMOHATBHBIX Ipo0Oei C pa3HBIMU 3HAMEHATEISIMU 1

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

15 |CrnoxxeHue v BBIYMTAHUE PALIMOHAIBHBIX APOOEH ¢ pa3HbIMU 3HAMEHATENISIMU 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 YMHOXEHHE W JeJICHHE pallMOHAIBHBIX ApoOeii. Bo3BeneHune pannoHaIbHOU 1
IpoOu B CTENEHb

20 | YMHOXEHWE W JIeICHWE palMOHAIBHBIX IpoOeil. BosBemeHue paruoHaILHOM 1
IpoOu B CTENEHb

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

22 |YMHOXeHHME W JIeIeHHE palMOHAJIbHBIX ApoOeil. Bo3BereHue parroHanbHON 1

JpoOH B CTETICHb




23  |ToxnaecTBeHHBIE MPEeOOPA30BAHUS PAIMOHAIBHBIX BBIPAXKECHUN 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 M JieJIeHHe PAllHOHAJbHBIX 1
apoodei»
28 |PaBHOCHIBHBIC YpaBHEHHUS. 1
29 |PaumonanbHble ypaBHEHHS 1
30 PanmoHansHbIe ypaBHEHHS 1
31 | CremeHs C HEIbIM OTPULIATSIIBHBIM ITOKa3aTelIeM 1
32  |CremneHb C LeJbIM OTPULIATENIbHBIM [TOKa3aTeIeM 1
33 CTteneHb C 1eNbIM OTPUIIATENIbHBIM TTOKa3aTeeM 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 «CBoOiCTBA CTeNeHN C LEJbIM IMOKa3aTeIeM. 1
®ynkuusa y=k/x u eé rpaguk.»
44 |3amuTa mMpoeKTa 1Mo BLIOPAHHOH 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 H €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 |CpoticTBa apu(METHUECKOTO KBaIPATHOTO 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 |ToxxnecTBeHHBIE MPEOOPA3OBAHMS BEIPAKECHUH, COIEPKAIINX KBaIPaTHBIE KOPHU 1
63 |ToxxnecTBeHHBIE TPEOOPa30BaHMs BHIPAXKEHUH, COAEPIKAIINX KBAApaTHbIE 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 |KBazmparHble ypaBHeHUs. PerieHre HENMOIHBIX KBaJpaTHBIX YpaBHEHUN 1
70 KBagparHble ypaBHEeHMS. PenieHne HENOMHbBIX KBaAPATHBIX YPAaBHEHHUN 1
71 | ®opmyna KOpHEW 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 KBaJpPaTHBIM YPaBHEHUSIM 1
83 |Pemenue ypaBHEHUH, KOTOPBIE CBOIATCS K KBaJpaTHBIM YPaBHEHUSM 1
84  |PaunoHanbHbIE ypaBHEHHS KaKk MaTeMaTUYeCKHe MOJIENIN PEabHbIX CUTYallui 1
85 |PanmonanbHBIC ypaBHEHHS KaK MaTEMATHYECKHE MOJIENIN PEANbHBIX CHTYalui 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 MOBTOPEHMsI 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

KanengapHo-remaTuyeckoe njiaHUpPoOBaHUe
9 knacc anreopa (3 yaca B Heeno, Bcero 102 gaca)
| Ne \ Tema ypoka | Koua- \




ypo BO
Ka 4acoB
Iloemopenue, 6xoonasn ouaznocmuka — 5 u.
1 | IloBTopenue. BeipakeHus u ux npeoOpa3oBaHus. 1
2 | IloBropenue. KBaapaTrHbie KOPHH. 1
3 | IloBropenue. YpaBHEHHS. 1
4 | IloBropenne. CuCTEMbI IMHEHHBIX YPABHCHUM C TBYMS ITIEPEMEHHBIMHU. 1
5 | BxoaHasi KOHTpOJbHasi padoTa. 1
Hepasencmea — 20 u.
6 | Uucnossie HepaBeHCTBA. Jl0Ka3aTenbCTBA HEPABEHCTB. 1
7 | YucnoBele HepaBeHCTBA. Jloka3aTenbCcTBAa HEPABEHCTB. 1
8 | OcHOBHBIC CBOMCTBA YMCIIOBBIX HEPABEHCTB. 1
9 | OcHOBHBIE CBOMCTBA YMCIOBBIX HEPABEHCTB. 1
10 | OcHOBHbIE CBOWCTBA YHCIIOBBIX HEPABEHCTB. 1
11 | CnoxxeHue U yMHOXKEHHE YUCIIOBbIX HepaBeHCTB. OlIEHNBAHNE 3HAYEHMSI BBIPAKEHUS. 1
12 | CnoxxeHre ¥ YMHOXXECHHUE YHCIOBBIX HepaBeHCTB. OlIeHNBaHHE 3HAYCHHUS BBIPAKECHHUSL. 1
13 | CnoxxeHre ¥ YMHOXXECHHUE YHCIOBBIX HepaBeHCTB. OlIeHNBaHHE 3HAYCHHUS BBIPAKCHHUSL. 1
14 | HepaBeHcTBa ¢ 0JJHOM NepeMEHHOM. PenieHne HepaBeHCTB € OJJHOW EPEMEHHOM. 1
15 | HepaBeHcTBa ¢ 0JJHOW IIEpEMEHHOM. Pelienue HepaBeHCTB ¢ OJTHOW TIEPEMECHHOIA. 1
16 | YucnoBeie mpoMexXyTKH. Pemenne HepaBeHCTB, CBOASIINXCS K JIMHEHHBIM HEPABEHCTBAM C 1
OJTHOM TIEPEMECHHOIA.
17 | YucnoBeie MpoOMEXyTKH. Pemenre HepaBeHCTB, CBOASIINXCS K JIMHEHHBIM HEPABEHCTBAM C 1
OJTHOM TIEPEMECHHOIA.
18 | YucnoBeie mpoMexyTKH. Pemenne HepaBeHCTB, CBOASIINXCS K JINHEHHBIM HEPABEHCTBAM C 1
OJTHOW TIEPEMECHHOIA.
19 | Yucnoseie mpoMexXyTKH. Pemenne HepaBeHCTB, CBOASIINXCS K JIMHEHHBIM HEPABEHCTBAM C 1
OJIHOY ITEPEMEHHOM.
20 | YUucnoBble MpOMEXYTKH. PellieHre HepaBeHCTB, CBOAIIMXCS K JINHEHHBIM HEPABEHCTBAM C 1
OJHOMN MEPEMEHHOM.
21 | CucteMbl TMHEHHBIX HEPABEHCTB C OJJHON IIEPEMEHHOII. 1
22 | CucteMbl TMHEHHBIX HEPABEHCTB C OJTHON IEPEMEHHOIA. 1
23 | CucteMbl TMHEHHBIX HEPABEHCTB C OJTHON EPEMEHHOM. 1
24 | CucteMbl TMHEHHBIX HEPABEHCTB C OJTHOW IEPEMEHHOIA. 1
25 | KoutpoabHnasi pagora Ne 1 «<HepaBeHcTBa M MX CHCTEMBI» 1
Keaopamuunaa ¢pynxyus — 31 u.
26 | IloBTOpeHME U pacupeHne CBEACHNH 0 QyHKINH. 1
27 | IloBTOpEeHueE U paciIpeHne CBeACHUH 0 GyHKINH. 1
28 | OGmacTh onpeneneHus U 00sacTh 3HaueHns GyHkmn. CBoiicTBa QyHKINH. 1
29 | CoiicTBa QyHKIHH. 1
30 | CaoiicTBa GyHKINH. 1
31 | CroiictBa hyHKIHH. 1
32 | Tloctpoenue rpaduka dynkiun y=Kf(X), ecnu nzecren rpaduk pynkuuny=f(x). 1
33 | [octpoenue rpaduka dynkimn y=Kf(X), ecnu ussecren rpapux Gpynkuuuny=Ff(x). 1
34 | Tloctpoenue rpaduka pynkiun y=Kf(X), ecnu nzBecren rpaduk ¢pynkuuny=f(x). 1
35 | [loctpoenue rpadukoB ¢ynkuuii  y=f(X) + bu y=f(x + a) , ecnmu u3Becten rpaduk 1
bynkuuny=f(x).
36 | [Moctpoenue rpaduxoB ¢ynkuuii  y=f(x) + bu y=f(x + a) , ecnmu u3Becten rpaduk 1
bynkuuny=f(x).
37 | Iloctpoenne rpadukoB ¢yukumii  y=f(x) + bu y=f(X + a) , ecnmu u3BecTeH rpaduk 1




byukuuny=f(x).

38 | Kpagpatnunas ¢hyHKIMs, €€ rpauk U CBOKCTBA. 1
39 | KBagpatnunas QyHkims, ee rpaduk u CBOWCTBA. 1
40 | KBagpatnunas GyHKIus, ee rpauk u CBOMCTBA. 1
41 | KBagparuunas QyHKims, ee rpaduK ¥ CBOMCTBA. 1
42 | KBagpatnunas yHKIuS, ee rpaduk 1 CBOMCTBA. 1
43 | KourpoabHas padora Ne 2 «KpagpaTuunasi GyHKIusD 1
44 | PeuieHue KBaJpaTHbIX HEPABEHCTB. 1
45 | Pemenune KBaApaTHBIX HEPABEHCTB. 1
46 | Pemenue KBaapaTHBIX HEPABEHCTB. 1
47 | PemieHue KBaJpaTHBIX HEPABEHCTB. 1
48 | Pemenue KBaApaTHBIX HEPABEHCTB. 1
49 | Pemenue KBaJIpaTHBIX HEPABEHCTB. 1
50 | CucteMbl ypaBHEHHH € IByMsl IEPEMEHHBIMHU. 1
51 | CucreMbl ypaBHEHHH ¢ ABYMsl IEPEMEHHBIMU. 1
52 | CucteMbl ypaBHEHHH C IBYMsI IEPEMEHHBIMHU. 1
53 | CucteMbl ypaBHEHHH € IBYMsl IEPEMEHHBIMHU. 1
54 | CucreMbl ypaBHEHHH ¢ ABYMsl IEPEMEHHBIMHU. 1
55 | CucteMbl ypaBHEHHH ¢ IByMsl IEPEMEHHBIMHU. 1
56 | KonrpoJabHas pagora Ne 3 «kKBaapaTHbie HepaBeHCTBA» 1
Inemenmul npuxkiadonou mamemamuxu — 20 u.
57 | MaTtemaTn4eckoe MOJIeJTUPOBaHHE. 1
58 | MaremaTnueckoe MOJCIIHPOBAHHE. 1
59 | IIpouieHTHBIC pacyeThI. 1
60 | [IporeHTHBIC pacyeThl. 1
61 | IIpolieHTHBIE pacueThl. 1
62 | [lpuOnrkeHHBIE BRIYHCIICHUSI. 1
63 | IIpuOarkeHHbIE BHIYHCICHUS. 1
64 | IIpuOarkeHHbIE BHIYHCICHUS. 1
65 | OcHoBHBIE MTpaBHIa KOMOMHATOPUKH. 1
66 | OcHOBHbIE ITpaBHJia KOMOMHATOPUKH. 1
67 | OcHOBHBIE MTpaBHIa KOMOMHATOPUKH. 1
68 | YacroTa 1 BEpOATHOCTb CIIy4ailHOrO COOBITHSL. 1
69 | YacToTa U BEpOSTHOCTH CITYIAHOTO COOBITHS. 1
70 | Kimaccudeckoe orpeieJIeHUe BEPOSITHOCTH. 1
71 | Kiaccuueckoe orpejieleHue BepOSTHOCTH. 1
72 | Kimaccudeckoe orpejieJieHUe BEPOSITHOCTH. 1
73 | HayanpHble CBeJIEHHS O CTAaTHCTHKE. 1
74 | HauanbHble CBEIEHUS O CTATUCTHKE. 1
75 | KourpoabHasi pagota Ne 3 « Ji1eMeHThI NPUKJIATHON MaTeMAaTHKI) 1
Yucnoevie nocnedosamenvrnocmu — 17 u.
76 | YucnoBble OCIIEA0BATEIBHOCTH. 1
77 | UncnoBble MOCIe10BaTeIbHOCTH. 1
78 | Apudmernyeckasi MpOrpecCusl. 1
79 | Apudmernyeckas Mporpeccusl. 1
80 | Apudmernyeckas mpoOrpeccusl. 1
81 | Apudmernyeckas mporpeccus. 1
82 | CymMa N nepBbIX 4YWIEHOB apU(PMETHYECKON MPOTPECCHH. 1




83 | CymMa N mepBbIX WICHOB apU(PMETUYECKON MPOTPECCHH. 1
84 | CymmMma N mepBbIX 4YICHOB apr(PMETHUECKON TPOTPECCHH. 1
85 | 'eomeTpuueckas mporpeccusi. 1
86 | ['eomerpuueckas mporpeccus. 1
87 | 'eomeTpuieckast mporpeccusi. 1
88 | CymMMa N mepBbIX 4IEHOB r€OMETPUYECKOI MPOrPECCHU. 1
89 | CymMa N mepBBIX 4YIEHOB T€OMETPUUYCCKON ITPOTPECCHH. 1
90 | Cymma N mepBBIX 4WIEHOB r€OMETPUYECKOM MPOrPECCHU. 1
91 | Cymma GECKOHEYHON reOMETPUYECKOM IPOrPeCcCHH, y KOTopoii /q/<1/ 1
92 | KonTpoJubHasi padora Ne 5 «UncjaoBbie nMocjaea0BaTeIbHOCTH» 1
IloBTOpeHHUE U ccTeMaTH3alMs Y4eOHoro Matepuaja — 10 4.
93 | YucnoBbie BEIPAKCHHUS. 1
94 | Unucnosas npsmasi. 1
95 | IlpeoOpa3oBanue anredOpanvdecKux BhIPAKEHUH. 1
96 | MppanumoHanbHbIe BEIPAKEHUS. 1
97 | CreneHb U ee CBOKMCTBA. 1
98 | YpaBHeHHUs], CUCTEMBI ypaBHEHUM. 1
99 | HepaBeHCTBA, CHCTEMBI HEPABECHCTB. 1
100 | I'paduku nuHerHO, KBaApaTUYHON U TPOOHO-pAlMOHATBHON (YHKIINH 1
101 | BeposITHOCTh M CTaTHUCTHKA. 1
102 | MToroBasi KOHTPOJbHAs padoTa. 1




