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HOACHUTEJBHASA 3AIINCKA

Anrebpa sBiseTCs OAHHUM U3 ONOPHBIX KYpCOB OCHOBHOIO OOIEro oOpa3oBaHUs: OHA
o0ecrieynBaeT U3y4yeHHe APYTruX AMCLUUIUINH, KaK €CTECTBEHHO-HAyYHOI'O, TAK U TYMaHUTAPHOTO
LUKIJIOB, €€ OCBOCHHE HEOOXOJMMO JJIsi MPOJOJDKEHUSI 00pa30BaHusl M B MOBCEIHEBHOM KHU3HU.
Pa3Bute y oOywaromuxcs HaydHbIX MpPEACTABIEHUH O MPOUCXOXKIEHUU U CYIIHOCTH
anrebpanveckux aOCTpakiuii, crocobe OTpakeHUs MaTeMaTH4YeCKOW HayKoill SBIEHUN U
NPOIECCOB B MpHPOJE M OOIIecTBE, POJIM MAaTEeMAaTUYECKOIO MOJACITUPOBAHHUA B HAYYHOM
MO3HAHUM U B MPAKTHKE CIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOTO MHUPOBO33PEHHUS M KayecTB
MBILUICHHUS, HEOOXOAUMBIX JJIsl aJanTalid B COBpPeMEHHOM ImdpoBoM obmectse. M3yueHue
anreOpsl o0ecrieunBaeT pa3BUTHE YMEHHS HAOI0aTh, CPABHUBATh, HAXOJIUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIUICHHUS, CHOCOOHOCTH AapryMEHTUPOBAaHHO OOOCHOBBIBATH CBOM
JeCTBUS M BBIBOJBI, (hopMynupoBaTh yTBepkaeHus. OcBoeHue Kypca anreOpbl oOecredynBaet
pa3BUTHE JIOTUYECKOTO MBILUIEHHUA OOYyYaloUIMXCA: OHU MHCIONb3YIOT JIEAYKTHUBHBIE W
WHIYKTUBHBIE PACCYXACHUs, 00OOIIeHHEe M KOHKPETH3aIMIo, a0CTparMpoBaHUE U aHAJIOTHIO.
OOyueHnue anreOpe TMpeanoyiaraeT 3HAUYUTENbHBIH O0BEM CaMOCTOSATENBHON JeATEIbHOCTH
oOydaromuxcsi, TMOSTOMY  CaMOCTOSITEIbHOE  pelIeHHue 3a1ad  sBIseTCS  pealu3anuen
JeSITeIbHOCTHOI'O IPUHLIUIIA O0yUYEHUSI.

B crpyktype mporpammbl y4eOHOro Kypca «Anredpa» jis OCHOBHOTO OOIIEro
00pa3oBaHMsI OCHOBHOE MECTO 3aHHMMAIOT COJEpXKAaTeIbHO-METOIWYEeCKHe JHHUU: «Yucina u
BBIUUCTICHUSY, «ANre0pandecKkue BBIPAKEHUS», «YpaBHEHUS M HEPaBEHCTBa», «DyHKUUNY.
Kaxxnas u3 aTux conepkarenbHO-METOAUYECKUX JIMHUNA Pa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET
W3Y4YEeHHs Kypca, B3aUMOJICHCTBYS C IPYTMMH €ro JIMHUAMU. B Xoae u3ydeHus yuyeOHOro Kypca
00y4aromuMCcsl TPUXOIUTCS JIOTHUECKU PACCYKAATh, UCIOIB30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSA3M ¢ 3TMM B mporpaMmy ydueOHOro Kypca «Airedpay» BKIIIOUEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEICTABICHHbIE BO BCEX OCHOBHBIX pa3Jeliax MaTeMaTH4ecKoro oOpa3oBaHUS U
CIOCOOCTBYIOLINE OBJIAJIEHUIO 00YYarOIIMMHCS OCHOB YHUBEPCAIBLHOTO MAaTEMATUYECKOTO S3bIKA.
ConepxaTenbHOM U CTPYKTYpHOM OCOOEHHOCTBIO Y4eOHOro Kypca «AunreOpa» sBISETCS €ro
MHTETPUPOBAHHBIN XapaKTeP.

Conepxanue TMHUM «HHClIa U BBIYUCICHUS» CIYKUT OCHOBOM /IS TaJbHEHIIETO U3yUYeHuUs
MaTeMaTHKH, CIOCOOCTBYET  pa3BUTHIO y  OOYyYarOIIMXCS  JIOTMYECKOrO  MBINUICHMS,
(OpMUPOBAHUIO YMEHHMsSI TOJIb30BAThCS AITOPUTMAMH, a TaKKe MPUOOPETEHHIO MPaKTUYECKUX
HAaBbIKOB, HEOOXOAMMBIX JIJIsl TOBCEIHEBHOM >KM3HHU. Pa3BuThEe NOHATHA O 4YMCIE HA YpPOBHE
OCHOBHOTO 001Iero 00pa3oBaHMs CBA3aHO C PAIMOHATBHBIMU M UPPAIUOHATBHBIMUA YHCIAMH,
(dhopMHUpOBaHHEM TPEACTABICHUN O JEUCTBUTEILHOM YHCIie. 3aBEPIICHHE OCBOCHUS UYHUCIOBOM
JIMHUM OTHECEHO K cpe/iHeMy o0111eMy 00pa30BaHUIo.

Conepxkanne JByX aireOpandeckux JIMHUA — «Anre0OpanvecKkue BBIPOKCHHUS» W
«YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (POPMHUPOBAHUIO Y O0YUAIOIIUXCS MAaTEMaTHYECKOTO
anmnaparta, HeoOXOUMOro JJIsl pelIeHMs] 3aJjad MaTeMaTUKH, CMEKHBIX MPEAMETOB U MPAKTHKO-
OpPMEHTUPOBAHHBIX 3a7a4. Ha ypoBHe OCHOBHOro o0mero ooOpa3oBaHus Y4eOHBIH MaTepuan
IPYNIHUPYETCS BOKPYT palMOHAIbHBIX BbIpaKEHUH. Aunrebpa JAEMOHCTpUPYET 3HayeHHE
MaTeMaTUKU KaK S3bIKa JJI MOCTPOEHUS MATeMAaTHMYEeCKUX MOJIENei, OMUCaHUs MPOLECCOB M
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. [IpeodpazoBanue
CHUMBOJIBHBIX (DOpPM CIOCOOCTBYET Pa3BUTHUIO BOOOPa)KEHHsI, CIOCOOHOCTEH K MaTeMaTHYECKOMY
TBOPYECTBY.

Conepxanne  (yHKIMOHATBHO-TpaUUECKOM  JMHMM  HAleJIeHO Ha  MOJy4YeHHe
00yJaronMMHUCs 3HaHUM 0 QYHKIMIX KaK BaKHEUIIIEH MaTeMaTHIECKON MOJIEIH IS OTIMCAHUs U



UCCIICIOBAaHMsI Pa3HOOOpPA3HbIX IPOLECCOB U SIBICHUH B mpupojae u oOmiectBe. M3yueHue
MaTepuaiga CHocOOCTBYET pAa3BUTHUIO Yy OOYYaIOIIUMXCSl YMEHHUS HCIIOJIb30BAaTh pa3IMUHbIE
BBIpA3UTENIbHBIE CPEACTBA S3bIKa MATEeMAaTUKHW — CIIOBECHBIC, CHUMBOJHYECKHE, TIpaduveckue,
BHOCHT BKJIaJ B (popMHpoBaHUE IPEICTABICHUNA O POJIM MAaTEMATUKHU B Pa3BUTHH IUBIIM3ALUU U
KYJIBTYPBI.

CoracHo yuyeOHOMY I1aHy B 7—9 Kjaccax u3ydaeTcsl Y4eOHbIH Kype «Anredpar, KOTOPhIA
BKJIIOYAET CIIEAYIOIIME OCHOBHBIE pas3fenbl cojepxkaHus: «Yucina U BBIYMCICHUSY,
«AnreOpanueckre BbIpaXeHUs», «YpaBHEHUS U HEPABEHCTBAY, «DyHKIIUN.

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

COJAEP/KAHUE OBYYEHUA
7 KIIACC

Ymucna v BbIYMCICHUSA

JlpoOu OOBIKHOBEHHBIE U JIECATUYHBIE, IEPEX0]] OT OAHOM (OpMBI 3anucu Apodei Kk Jpyroii.
[lonsATHE pALMOHAIBHOIO YHCIIA, 3aIMCh, CPABHEHME, YIOPSAOYMBAHUE PALMOHAIBHBIX YHCEIL.
Apudmernueckue AeHCTBUS C pallMOHAIIBHBIMU YKCIaMu. Pemenue 3a1a4 U3 peabHOM MPakTUKU
Ha 4acTH, Ha IpoOHu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJeM: OINpe/esieHue, Mpeodpa3oBaHKUE BHIPAKEHUN Ha
OCHOBE OITpEeNICHHs, 3aUCh OONBIIHMX Yuces. [IpoueHTsl, 3amuch MPOIEHTOB B BHIE OpOOU U
IpoOu B BHJE MPOLEHTOB. TpU OCHOBHBIE 3aJlaud Ha IPOLEHTHI, PELICHUE 3a/a4 U3 PeanbHOM
MIPaKTUKH.

[IpumeHeHne MPU3HAKOB AE€IMMOCTH, Pa3JI0KEHNE HA MHOKUTEIN HATYpaJIbHbIX YHUCEIL.

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

AsredOpanyeckue BbIpasKeHMsI

[IepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKECHUS C NEPEMEHHOW. J[OIyCTHMMBbIE 3HAYEHHUS
nepeMeHHbIX. [IpescTaBneHre 3aBUCMMOCTH MEX1y BEIMUYMHAMU B BUAE GopMyIbl. Beruncienus
no ¢opmynam. I[Ipeobpa3oBaHre OyKBEHHBIX BBIPAXKEHHH, TOXKIECTBEHHO PaBHBIC BBIPAXKEHMUS,
IpaBuUja MpeoOpa3oBaHMs CYMM U NPOU3BEICHUM, MpaBUiIa PACKPBITUS CKOOOK M NPHBEIEHUS
MO/I00HBIX CIaraeMbIX.

CBolicTBa CTENEHU C HATYPAIBHBIM [T0KA3aTEIIEM.

Opnowienbl 1 MHOrowieHbl. CteneHb MHorowieHa. CiokeHue, BbIYUTaHHE, YMHOXKEHHE
MHOroujeHoB. DopMynbl COKpalIEHHOTO YMHOXXEHMS: KBaJIpaT CyMMBbI M KBaJapaT pPa3HOCTH.
®opmyiia pa3HOCTH KBaapaToB. Pa3nokeHne MHOTOWICHOB HA MHOYKUTEIIH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHMs, IpaBujia MpeoOpa3oBaHUS YpPaBHEHMsI, PaBHOCHIIBHOCTh
YPaBHEHHUH.

JIuneliHOE ypaBHEHHE C OJHOM TNEPEMEHHOW, YHCIO KOPHEW JIMHEHHOTO YpaBHEHHS,
pelleHne JIMHEHHBIX YypaBHeHHM. CocTaBleHHE YpaBHEHMI IO YCIOBHUIO 3ajaudd. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUH.

JIuHeitHOe ypaBHEHHE C JBYMS MEpeMEeHHbIMU U ero rpaduk. Cucrema IBYX JHMHEHHBIX
yYpaBHEHUN C JBYMs TMEPEMEHHBIMHU. PemieHwe cucteM ypaBHEHHH CIOCOOOM IOACTAaHOBKHU.
[Ipumepsl penieHns TEKCTOBBIX 3a1a4 € TIOMOIIbIO CHCTEM YPaBHEHUH.

DOYyHKIUT

Koopaunata Toukn Ha mnpsMoi. UYucinoBble NpOMEXYTKH. PaccTosiHME Mexny IByMs
TOYKaMH KOOPJAMHATHOW IPSMOM.

[IpsmoyronbHas cucrema koopauHat, ocu OX m Oy. Abcuucca W opAMHATa TOYKH Ha
KOOpAuHATHOM IuiockocTH. Ilpumepsl rpadukoB, 3amaHHbX (opmymnamu. UrteHue rpaduxos
peanbHbIX 3aBUcUMOcTel. [lonarue pynkuuu. ['paduk Gynkmuu. CoiictBa ¢pyHkumii. Jlnnelinas



bynkuus, e€ rpapuk. I'paduk Gynkumn y = |X|. ['paduyeckoe peiieHne TMHEHHBIX YpaBHEHUN U
CHUCTEM JIMHEHHBIX YPABHEHU.

8 KJIACC

Yucna v BbIYMCTICHUS

KBagpatHbiii kopeHb u3 uucna. IloHarme 00 wuppanuoHasbHOM uMciae. JlecATHUHBIE
NpUOIMKEHUST UPPALMOHANBHBIX yuces. CBONCTBa apu(METHUECKUX KBAJAPATHBIX KOPHEH U UX
IPUMEHEHHE K MpeoOpa30oBaHUIO YHCIOBBIX BBIPAKEHUM M BbIUUCIEHUAM. JlelicTBUTENbHBIC
qucia.

CreneHs ¢ 11eIbIM MOKa3aTeseM 1 e€ cBoiicTBa. CTaHAapTHAs 3alMCh YHCTIa.

Auredpanyeckue BbIpasKeHUs

KBagpaTHbiil TpEXuiieH, pa3noKeHue KBaJpaTHOTO TPEXUJIEHA Ha MHOXKUTEIH.

Anrebpanueckas apoOb. OcHOBHOE CBOWCTBO anredpamueckoil npoou. CroxeHue,
BBIUUTAHHUE, YMHOXKEHHE, JleleHue aireOpandeckux gpoOeil. PaiyoHalbHbIe BBIpRXXEHUS U UX
npeoOpa3oBaHue.

YpaBHeHNsI 1 HEPABEHCTBA

KBagpatHoe ypaBHeHme, (Gopmyrna KOpHEH KBagpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHU#l, CBOIALIMXCS K JIMHEHHBIM M KBajapaTHbIM. llpocreiimne apoGHO-
paloHaIbHbIE YPAaBHEHUS.

I'paduueckass MHTEpIpeTalysl YpaBHEHUH C JBYMs MEPEMEHHBIMH M CUCTEM JIMHEHHBIX
YPaBHEHUH ¢ ABYyMs NIEpeMEHHBIMU. [IprMephl peleHns CucTeM HEJMHENHBIX YPABHEHUN C ABYMS
NIEPEMEHHBIMH.

Perrenue TeKCTOBBIX 3374 aNreOpandecKuM CIiocoOOM.

YucnoBele HepaBeHCTBA W UX cBoiicTBa. HepaBeHCTBO ¢ 0AHOM nepeMEHHOI.
PaBHOCUIbHOCTH HepaBeHCTB. JIMHelHble HepaBeHCTBa € OJHOW nepeMeHHo. Cucremsl
JIMHEWHBIX HEPABEHCTB C OJIHOM NEPEMEHHOII.

DOyHKIUH

ITonarue Qynkuuu. O6macTb onpeAeneHUs U MHOXKECTBO 3HaueHMH (yHKkImMHU. CrocoOsl
3aanusi QyHKIIAN.

I'papux ¢dynxuuu. Urenue cpoiicTB ¢(yHkuuu no e€ rpaduky. [Ipumepsl rpadukon
GyHKIUH, OTpaXkaroliX peajabHble IPOLECCHI.

OyHKIUM, OMMCHIBAIOIIUE NPSAMYIO U OOpaTHYIO MPONOPLHUOHANBHBIE 3aBUCUMOCTH, HMX
rpaduku. yrkimn Y = X2, y = X3, Y = \X, y=|X|. ['paduteckoe peureHie ypaBHEH il i CHCTEM
YPaBHEHUM.

9 KJIACC

Yuciia 1 BbIYUCICHUA

ParnmonanbHble yKcia, UppalMOHANbHBIE YUCIA, KOHEYHbIE M OECKOHEUYHBIE JECATHYHBIC
npobu. MHOXeCTBO JEMCTBUTENBHBIX YHCEN, JACUCTBUTEIbHBIE YHCIa KaKk OeCKOHEYHbIe
JecATUYHbIe 1poOH. B3auMHO 01HO3HAUYHOE COOTBETCTBHE MEXI1Y MHOXKECTBOM JEHCTBUTEIBHBIX
YHUCEN U KOOPAVNHATHOW MPSMOM.

CpaBHeHue JEWCTBUTENBHBIX YHCEN, apudMeTHuecKue AEUCTBUS C JeHCTBUTEIBHBIMU
YUCIIAMH.

PazMepbl 00bEKTOB OKPYXKAIOLIET0 MUPA, AITUTEIBLHOCTH MPOLIECCOB B OKPYXKAIOIIEM MHPE.

[IpuOnmx€HHOE 3HAYEHHWE BEIMYMHBI, TOYHOCTb MpUOMMKeHus. OKpyrieHue duces.
IIpukuaka v OLleHKa pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHHsI M HEPABEHCTBA

JInneiiHoe ypaBHeHHUe. PelieHne ypaBHEHUN, CBOASIIUXCS K JIMHEWHBIM.

KBagparHoe ypaBHeHHe. Penmienne ypaBHEHHH, CBOASAIIMXCA K KBaJApaTHbIM. bukBanpaTtHoe
ypaBHeHue. IIpuMepsl pellleHHsl ypaBHEHUN TPETbEH U YETBEPTOM CTEIEHEW pPA3JI0KEHHEM Ha
MHOKHTEIH.



Pemenue npoOHO-palinOHAIBHBIX YpaBHEHHH. Pemenre TeKcToBbIX 3a1a4 alre0pandecKium
METOJIOM.

VYpaBHeHHE C OBYMs MEpPEeMEHHBIMH M ero rpaduk. Pemienue cuctem IBYX JHMHEHHBIX
YpPaBHEHHH C [ByMs II€pEMEHHBIMU. PelieHue cucreM IBYX YpaBHEHMH, OJHO M3 KOTOPBIX
JMHEWHOe, a JIpyroe — BTOpPOH crenmeHu. I 'paduueckas MHTEPIIPETAUs CHCTEMBl YpaBHEHHUU C
JBYMsI IEPEMECHHBIMHU.

Pemienue TeKCTOBBIX 3aa4 alreOpandeckuM CrIoCOOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemreHne JMHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHOW. PenieHue cucTteM JIMHEHHBIX
HEpaBEeHCTB ¢ OAHOM mnepemeHHoW. KBasnparHele HepaBeHcTBa. ['padmueckas HMHTeprpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs [ICPEMECHHBIMH.

DOYyHKIUT

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

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

YucaoBbie MOCIEI0BATEILHOCTH H IPOrPecCHH

[TonsiTe YMCIOBOW MOCIENOBATEILHOCTH. 3aJaHUE TOCJIEI0BATEILHOCTH PEKYPPEHTHOM
dbopmyoit u popmynoi N-ro uwieHa.

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

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



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHU

JIMUHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Ppe3yJbTaThbl OCBOCHHS MpOrpaMMbl  y4eOHOTO Kypca «Anredpa»
XapaKTEePU3YOTCS:

1) naTpuoTHyecKoe BOCIIUTAHUE:

MPOSIBJIEHUEM HHTEpeca K NPOLUIOMY M HACTOSALIEMY POCCUKWCKOM MaTEeMaTUKH,
LIECHHOCTHBIM OTHOLIEHHEM K JIOCTH)KECHHSIM POCCUHMCKMX MATEMaTUKOB M POCCUUCKOMN
MaTeMaTUYECKOW LIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHXKEHUH B IPYTUX HayKaxX M IMPHUKIAJTHBIX
chepax;

2) rpaxaaHCcKoe U 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEW TpakJIaHWHA W peaju3alud €ro Ipas,
MPEJICTaBJICHHEM O MAaTeMaTHYeCKMX OCHOBaX (YHKIIMOHUPOBAHUS pPAa3IUYHBIX CTPYKTYD,
SIBJICHUH, MPOIEAYp T'PakIaHCKOrOo o0IIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYXKIEHUIO 3TUYECKUX MPOOJIeM, CBS3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTHKEHUN
HayK{, 0CO3HAaHUEM BaKHOCTH MOPAJIbHO-3THUYECKUX MPUHIIUAIIOB B JEATEILHOCTH YIEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOW Ha AKTUBHOE YYacTHE€ B PEUICHUU NPAKTUYECKUX 3aJlad4 MaTeMaTH4EeCKOM
HAMpPaBJIEHHOCTH, OCO3HAHMEM BaXHOCTHM MaTeMaTH4YecKoro oOpa3oBaHHs Ha MPOTSHKEHUU BCE
KU3HH ISl YCIICITHOW MPO(ECCHOHAIBHON ACSITEIPHOCTA M PAa3BUTHEM HEOOXOJIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPDOM U TIOCTPOCHHEM WHAMBHIYAJIbHOM TPAaeKTOPUU OOpa3oBaHUS U
KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIICCTBEHHBIX MMOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K JMOIIMOHATBFHOMY U O3CTETUYECKOMY BOCIPHUATHIO MAaTeMaTHUYECKUX
00BEKTOB, 3a/1a4, PEIICHUN, PacCy ICHUN, YMEHUIO BUIETh MaTEMaTHUECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MIO3HAHUS:

OpUEHTAIIMEeH B ACATEIHPHOCTH HA COBPEMEHHYIO CHCTEMY HAYYHBIX MpeACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSI UEJIOBEKa, MPUPOAbI U OOIIeCTBa, MNOHUMAaHUEM
MaTeMaTUYeCKOM HAayKH Kak cQepbl YeIIOBEYECKOW [EeATEeTbHOCTH, JTaloB €€ pa3BUTHS U
3HAQUUMOCTHU JUJISl Pa3BUTHS LUBWIN3AIMHU, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU MU MaTeMaTH4YEeCKOMN
KyJIbTypOH KaK CpEICTBOM IIO3HAaHUS MHpA, OBJAJEHUEM TMPOCTEUINIMMH HaBBIKAMHU
HCCIIEA0BATENbCKOM 1€ATENIbHOCTH;

6) dpusuveckoe Bocnutanue, GopMupoBaHNe KYJAbTYPbI 310POBbsSi U IMOLMOHAJIBLHOIO
Oslaromosty4us:

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

7) 3K0JI0ruYecKoe BOCIIUTAHME:

OpHEHTalel Ha MPUMEHEHHWE MaTeMaTHUYeCKHX 3HAHWH i1 pelieHHs 3aqad B 00JIacTH
COXPAHHOCTH OKPYKAIOIIEH Cpe/bl, TUTAHUPOBAHMS TIOCTYNKOB W OIEHKH WX BO3MOKHBIX
MOCIEACTBUM ISl OKPY’KAIOMIEH Ccpeibl, OCO3HAHUEM TJI00AIBHOTO XapakTepa IKOJIOTHUYECKUX
po0JsieM 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 YHCJIE YMEHUE YUUTHCA y OPYTUX



JO/IeH, PHOOpeTaTh B COBMECTHOM JEATENbHOCTH HOBBIC 3HAHMS, HAaBBIKK M KOMIIETCHIIMU M3
OIIbITA IPYTHX;

HEOO0XOAUMOCTHIO B (POPMUPOBAHMM HOBBIX 3HAHWU, B TOM 4HKCle (OPMYIHUPOBATH WICH,
HOHATUS, TUIIOTE3bl 00 OOBEKTaX W SBJICHMSX, B TOM YHUCIE PAHEE HEU3BECTHBIX, OCO3HABAaTh
neguIuTh COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAILMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIUIO
KaK BBI3OB, TpPEOYIOIIMK KOHTPMEpP, KOPPEKTHPOBAaTh NMPUHUMAEMbIe pEIICHUS U JCHCTBHS,
(GopMyIMpOBATH U OLIEHUBATH PUCKHU U MTOCIEACTBUS, (POPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATbBI
Ilo3naBaTebHBIE YHHBePCAJIbHbIE YUeOHbIE JeiCTBUS
Ba3oBble Jjornueckue aeicTBHA:
® BbIABJIATE W XaAPAKTCPU30BATh CYHICCTBCHHBIC TPU3HAKKU MATCMATUUYCCKUX O6’beKTOB,
MOHATHM, OTHOIIEHMH MEXAYy TOHATUAMH, (OPMYIHUPOBATH  OMpPENEICHUS  IOHSATHI,
YCTaHABIIMBATh CYIIECTBCHHBIM NPHU3HAK KiIacCU(PHUKAlUKU, OCHOBaHUS JiI OOOOIICHHS U
CpPaBHEHUs1, KPUTEPUU IPOBOJUMOTO aHAIN3A;
® BOCIIPUHUMATh, (OPMYJIUPOBATh M IPEOOPa3OBBIBATh CYXKJEHUSA: YTBEPAUTEIbHBIE U
OTpULATCIIBHBIC, CAMHUYHBIC, YACTHBIC U O6HII/I€, YCJIOBHBIC;
® BBLISIBIISITh MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTHUBOpeuHsi B (pakTax,
NaHHBIX, HAOMIOACHMSIX U  YTBEPXKICHHSX, IMpeajaratb KpPUTEPUH S BBISBICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;
e [eJlaTh BBIBOJBI C HCIOJb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX W WHIYKTHUBHBIX
YMO3aKJIIOUE€HHUI, YMO3aKJIFOUEHH 110 aHAJIOTUH;
® pa30upaTh J0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKAECHUU (MpPsSMbIE U OT MPOTHBHOIO),
IMPOBOAUTE CaAMOCTOATCIIBHO HECIIOXKHBIC JOKA3aTCIbCTBA MATCMATUICCKUX q)aKTOB, BBICTPAaNBAaTb
apryMeHTaIlMi0, TPHUBOJUTh TMPUMEPHl U KOHTPIPHUMEPHL, OOOCHOBHIBATH COOCTBEHHBIC
paccyXJIeHHUS;
® BEIOMpATh CIMOCOO pelmieHuss y4eOHOW 3amaud  (CpaBHUBATh HECKOJBKO BapHAaHTOB
pelieHus, BbIOMpaTh HauOolee TMOIXOMAIMIMA ¢ y4ETOM CaMOCTOSATENbHO BBIIETIECHHBIX
KpUTEPHEB).
basoBble ucciienoBare/ibCKie AeHCTBUA:
® [ICII0JIb30BATh BOMPOCHI KaK MCCIEI0BATENbCKUM HHCTPYMEHT MO3HaHUSA, (OPMYIUPOBAThH
BOIPOCHI, PUKCUPYIOIINE TPOTHBOPEUHUE, MPOOIEMY, CAMOCTOSITEILHO YCTAHABJIMBATH UCKOMOE U
naHHoe, GOPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE;
® IPOBOJINTH 110 CaMOCTOSITENIbHO COCTABJIICHHOMY IUIaHY HECJOXKHBIA OJKCIEPUMEHT,
HeOOJbIIOE WCCIEAOBaHWE IO YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTo OObeKTa,
3aBUCUMOCTEN 00BEKTOB MEXKYy COOO0i;
® CaMOCTOSITENIEHO (hOpPMYITHPOBaTh 0OOOIIEHHSI M BBIBOJBI 10 PE3yIbTaTaM MPOBEAEHHOTO
HaOII0/IEHNsI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH IMOJIYUEHHBIX PE3YyJIbTaTOB, BHIBOJAOB U
0000IIIeHMIT;
® IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLECCA, @ TAKXKE BBIABUTATH MPEANOI0XKEHHS O
€ro pa3BUTHH B HOBBIX YCIIOBUSX.
PabGora ¢ undopmanmeii:
® BBISIBIISITH HEJJOCTATOYHOCTh M M30BITOYHOCTh WHGOPMAIUU, JAaHHBIX, HEOOXOAUMBIX IS
pelieHus 3a1a4u;
® BHIOMpATh, AHATU3UPOBATH, CHUCTEMATHU3HPOBaThb M HWHTEPIPETHPOBATH HHPOPMAIIIIO
Pa3IMYHbIX BUJOB U (POPM MpeICTaBICHHUS;
¢ BEIOHMpaTh opMy MpeicTaBlieHUs HHPOPMAIMN W WUTIOCTPUPOBATH pellacMble 3aJ1auu
CXeMaMHu, IuarpaMMaMiu, UHOU rpaduKoi U X KOMOMHAILIUSAMU;



® OIICHUBATh HAAEKHOCTh MHPOPMAIIUU IO KPUTEPUSM, TMPEATOKCHHBIM YUUTEIEM WU
c(hOpMyIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHUKaTHBHBIE YHHBepPcAIbHbIE YUeOHbIE el CTBHUS:

® BOCIIPUHUMATh U (POPMYIHpPOBATh CYXKJEHHUS B COOTBETCTBUU C YCIOBHUAMU U LIEISIMU
oOlIeHHs], CHO, TOYHO, IPAMOTHO BBIpaXKaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX U HMHUCHBMEHHBIX
TEKCTax, IaBaTh MOSICHEHUS 110 X0y PELICHHS 33]]aui, KOMMEHTHPOBATh TMOJYYEHHBIN pe3yJIbTaT;

®B X0/i¢ 00CYXJIEHHUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMBbI, MPOOIEMBbI,
pelaeMoil 3a/auu, BBICKA3bIBATh WJIEH, HAICJICHHbIE HA MOUCK DPELICHHS, COMOCTAaBJISATh CBOU
CYXIIEHUS C CY)KICHHMSAMHU JPYrUX YYaCTHHUKOB JHajora, OOHapyKHWBaTh Pa3iMuue U CXOJCTBO
MO3UIUH, B KOPPEKTHOU hopMe (HOpMyIIHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKEHUS;

® [IPEJCTABIATh PE3YyIbTAaThl PEUICHUS 3a7adud, SKCIEPUMEHTA, HCCIEIOBaHUS, IMPOEKTa,
CaMOCTOSITENILHO BHIOMpATh (pOpMaT BBHICTYIUICHHS C YYETOM 3aj1ad MPE3eHTAUN 1 0COOEHHOCTEH
ayTUTOPHH;

® [IOHUMATh W HCIIOJIE30BATh MPEUMYIIECTBA KOMAHIHOW W WHIUBUIYATbHOW paOOTHI MPH
pelneHnH y9eOHBIX MaTeMaTHYECKHX 3a7ay;

® I[PUHUMATH IIeJIb COBMECTHOW JESATENbHOCTH, IJIAHHUPOBATh OPraHM3AIUI0 COBMECTHOMN
paboThl, pacrpenensaTh BUABI padOT, JOTOBAPUBATHCS, OOCYXKAATh MPOLIECC M Pe3yNbTaT padoThI,
0000111aTh MHEHUS HECKOJIBKHUX JIIONIEH;

® y4aCTBOBAaTh B TPYMNNOBBIX (hopMax paboThl (00CYXkIEHUSA, OOMEH MHEHUSMHU, MO3TOBbBIE
MTYPMBl W JIPYTUE), BBIMOJHATH CBOIO 4acTh PabOTHl M KOOPAWHHPOBATH CBOM ACHCTBHS C
IpPYTMMU 4JieHAaMH KOMaHbl, OLEHUBAaTh KAadyeCTBO CBOEro BKJIaJa B OOIMIMI OPOAYKT IO
KpuTepusiM, cHOPMYJIMPOBAHHBIM YIACTHHKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHbIE YHHBepPCaJbHbIE yUeOHbIe ieiicTBUS

Camoopranu3anusi:

® CaMOCTOSITENIBHO COCTABIISITh IUIaH, aJITOPUTM PELICHUs 3a]1auu (UM €0 YacTh), BHIOMPATh
crnoco0 pemeHus ¢ Y4€TOM MMEIOLIUXCS pPEecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUIA ¢ y4ETOM HOBOW MH(OPMAIIUH.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH HHTELIEKT:

® BJIJIETh CIIOCO0AMH CaMOTPOBEPKH, CAMOKOHTPOJS MpoIllecca W pe3yibTaTa PElIeHHS
MaTeMaTHUECCKOM 3a1a9Hu;

® [IpEIBUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH MPH PELICHUU 3a]a4d, BHOCUTH
KOPPEKTUBBl B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSTENHCTB, HAWIEHHBIX OIIHOOK,
BBISIBJICHHBIX TPYTHOCTCH;

® OIICHUBATh COOTBETCTBHE pe3yJbTaTa JEATEIHHOCTH TOCTABICHHOW IENH U YCIOBUSM,
OOBSICHATh IPUUUHBI JOCTUKEHHS WM HEAOCTUKEHUS 1IeTTH, HAXOJAUThH OIIMOKY, NaBaTh OICHKY
MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATBI

K koHimy oOydeHuss B 7 KJjacce OOYYAIOUIUICS MONYyYUT CIEAYIOLUIUE IPEIMETHbIE
pE3yNbTaThI:

Yuciia 1 BbIYUCTICHUSA

BobinonHATe, coueTas yCTHbIEe M NUChbMEHHBIE MPHUEMBI, apudmeTnyeckue IeHCTBUS C
panoHaTbHBIMU YUCIIAMH.

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

[lepexoauth OT 0aHON (HOPMBI 3amuCH YUCeNl K JApyroi (mpeoOpa3oBbIBaTh IECITUUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH B OECKOHEUYHYIO
JECSITHUHYIO IPOOB).

CpaBHMBATB M YIIOPSIOYMBATh PallMOHAIBHBIC YUCIIA.



OxpyryisTh unca.

BBINOMHATE NPUKUAKY W OLEHKY pE3yJbTaTa BBIYMCIICHUM, OLICHKY 3HAYEHUN YHMCIIOBBIX
BbIpaKCHUI. BBINIOIHATE AEMCTBUSI CO CTENIEHSMHU C HATYPAJbHBIMU [TOKA3ATEISIMHU.

IIpyuMeHsTh NIPU3HAKK JEIMMOCTH, Pa3JI0KEHUE Ha MHOKUTEIIN HaTypaJIbHBIX YUCEIL.

Pemarp mnpakTUKO-OPUEHTHPOBAHHBIE 3aJa4yM, CBS3aHHBIE C OTHOLUEHUEM BEJIMYHUH,
IIPONIOPLIMOHAIBHOCTBIO BEJIMYUH, IPOLICHTAMHU, HHTEPIIPETUPOBATH PE3YJIbTAThl PEIICHUS 3a1a4 C
y4€TOM OrpaHHUYEHH, CBI3aHHBIX CO CBOMCTBAMH pPacCMaTPUBAEMBIX OOBEKTOB.

AsiredOpanyeckue BbIpasKeHM sl

Hcnonp3oBare areOpandeckyo TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHTh €€ B Ipoliecce
OCBOEHHUA y4yeOHOro MaTepuaia.

HaxonuTe 3HaueHust OyKBEHHBIX BBIPAKEHUH MPU 33aJaHHBIX 3HAUYCHUSIX IEPEMECHHBIX.

BeimonuATe npeoOGpa3oBaHMsl LENOT0 BBIPAXKEHHUS B MHOTOYIEH MPUBEJCHUEM MOIOOHBIX
CJIaraeMbIX, PaCKPhITHEM CKOOOK.

BBINONMHATE YMHOXEHHME OJHOWIEHa HAa MHOTOWIEH M MHOIOYICHA Ha MHOTOYIEH,
IPUMEHATH (POPMYJITBI KBaJpaTa CyMMBI M KBaJIpaTa Pa3sHOCTH.

OcCyIecTBIATh PA3JI0KEHUE MHOIOYICHOB Ha MHOXKMTEIM C IIOMOILBIO BBIHECEHMS 3a
CKOOKH OOMIEr0 MHOXHTEJSI, TPYNIIUPOBKH CJIaraéMbIX, MPUMEHEHUsT (OPMYIT COKPAIIEHHOTO
YMHOXCHHSL.

[IpumensaT 1peoOpa3oBaHUST MHOTOWIEHOB Ui pEHICHUs pa3MyHbIX 3aJad U3
MaTEMaTHKH, CMEKHBIX IIPEMETOB, U3 PEAILHON ITPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEW ¢ HATypalbHBIMM IOKa3aTeasiMU JUIs peoOpa3oBaHUs
BBIPAYKECHHUIA.

YpaBHeHus U HepaBeHCTBa

Pemarp nuHEiHbIE ypaBHEHHMS C OJHOHM IEPEMEHHOM, NPUMEHSA IpaBHia Iepexona OT
HUCXOJHOTO YypaBHEHHUS K paBHOCUIbHOMY eMy. IIpoBepsiTh, SBISETCS JIM YUCIO KOPHEM
YPaBHEHUH.

[IpumensTh rpaduueckre METOIbl IPH PEIIEHUH JTUHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupath npuMepsl nap YUCel, SBJSAIOIINXCS PELIeHUEM JTMHEHHOro ypaBHEHHUS C ABYMS
MIEPEMEHHBIMH.

CtpouTb B KOOPJMHATHOW IUIOCKOCTH TpaQuK JUHEHHOTO YpaBHEHUS C JBYMs
MIEPEMEHHBIMH, MOJIb3YACh IPa(PUKOM, TPUBOIUTH IPUMEPHI PELICHHS YPABHEHHUSL.

Pemarp cucrempl ABYX JIMHEHHBIX YPAaBHEHMM C JBYMS IIEPEMEHHBIMHM, B TOM 4YHCIIE
rpaduyecku.

CocraBiaTh M pemiarb JUHEHMHOE YpPaBHEHHE WM CHUCTEMY JIMHEMHBIX YpPaBHEHUH IIO
YCIIOBUIO 3aJlauM, UHTEPIPETUPOBaTbH B COOTBETCTBUM C KOHTEKCTOM 3a/1aydl IOJTYYEHHbBIN
pe3yJbTar.

DOyHKIUH

N300pakaTh HAa  KOOPAMHATHOM MpPSIMOM  TOYKH, COOTBETCTBYIOIIUE  3aJJaHHBIM
KOOpJIUHATaM, Jy4HM, OTpPE3KH, WHTEpBaJIbl, 3alKChIBaTh YHUCJIOBBIE TMPOMEXYTKH Ha
anreOpandeckoM s3bIKe.

OTmeudaTh B KOOPAWMHATHOW IUIOCKOCTH TOYKM 10 3aJaHHBIM KOOpJAWHATaM, CTPOMTH
rpaduku JIuHEHHbIX GyHKIUHA. CTpouTh Tpaduk QyHKIUH Y = [X|.

OnuceIBaTh ¢ TOMOIIBIO (GYHKIIMI U3BECTHBIE 3aBUCHMOCTH MEXIY BEIMUNHAMU: CKOPOCTbD,
BpeMsl, pPacCTOSIHUE, [IeHa, KOJIMYECTBO, CTOUMOCTh, IPOU3BOAUTEIBHOCTD, BpeMsi, 00bEM padoThI.

Haxoauts 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[TonumaTh rpaduueckuil cnocoO MpencTaBIeHUS W aHaNIW3a MH(POpMAaIUH, U3BJIEKATH U
UHTEPIPETUPOBATH HHPOPMALIHIO U3 TPadUKOB peaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K koHimy oOydenus B 8 kJjacce oOy4arOIIMICS TMOJYYUT CIEAYIOUIUE IPEeIMETHbIE
pe3yabTaThI:

Yuciia 1 BbIYUCICHUSA



Hcnonp30BaTh HayallbHBIE IPEIACTABICHHUS O MHOXKECTBE JEHCTBUTENIBHBIX YHUCEN JUIS
CpPaBHEHHUS, OKpYIJCHHS M BBIUMCICHUN, H300pa’kaTh JAEHUCTBUTENbHBIE YHUCIA TOYKAaMU Ha
KOOPJAMHATHOMU IIPSIMOA.

[IpumeHsTh MOHATHE apU(PMETHUECKOTO KBaAPATHOTO KOPHS, HAXOIUTh KBaJIpaTHbIE KOPHHU,
UCTOJNB3ys TPH HEOOXOAWMOCTH KaJbKYJISTOP, BBIIOJHATH MNpeoOpa3oBaHUsl BBIPAKECHUH,
coJiep>KalluX KBaJpaTHbIe KOPHU, UCIIOIb3Ys CBOWCTBA KOPHEH.

Hcnonp30BaTh 3amucd OONBIIMX W MaJbIX YUCET C MOMOIIBIO JECATUYHBIX JpoOel u
creneHel yucia 10.

Auredpanyeckue BbIpasKeHUs

[IpuMeHsTh MOHSATHE CTENEHH C LENbIM I0Ka3aTelieM, BBIIOIHATh MpeoOpa3zoBaHUs
BBIPAKEHUI, COEPIKALLMX CTEIIEHU C LIEJIbIM [T0KA3aTEIEM.

BbINONMHATE TOXIECTBEHHBIE MPEOOPAa30BaHMs PALMOHATbHBIX BBIPAKEHUH Ha OCHOBE
MpaBUJI ICHCTBUNA HaJl MHOTOWJICHAMH M aJIreOpandecKuMu IpOoOsMH.

PacknanpiBaTh KBapaTHBIN TPEXUIECH HA MHOXKUTEIH.

[IpumensTh IpeoOpa3oBaHus BBIPAXKEHUN AJIs PELIEHUS Pa3IMUHBIX 33/1a4 U3 MaTEMaTHKH,
CMEXKHBIX MIPEIMETOB, U3 PEATbHON MPAKTHKHU.

YpaBHeHus U HEpaBeHCTBA

Pemarp nuHeiHbIe, KBaJpaTHbIE YpaBHEHUS M PAllMOHAIbHBIC YPAaBHEHUS, CBOJISIIMECS K
HUM, CUCTEMBI JIBYX YPaBHEHUH C IBYMS IEPEMEHHBIMH.

[IpoBoauTh mpoCTeiiIne UCCIeTOBaHUS YPAaBHEHUNH U CHUCTEM YPaBHEHMIA, B TOM UHCIE C
MpUMEHEHHEM rpauIecKuX MpeCTaBIeHUN (yCTaHABINBATh, UIMEET JIH yPaBHEHUE WM CHCTEMA
ypaBHEHUH pelIeHUs, €CJIH UMEET, TO CKOJIbKO, U IpoUee).

[lepexoauTh OT CIIOBECHOW (OPMYIMPOBKH 3a7add K e€ anreOpandecKod MOIenu ¢
MTOMOIIBIO COCTABIICHUS YPaBHEHHS WIIM CUCTEMbI YPaBHEHH, UHTEPIPETUPOBATH B COOTBETCTBUH
C KOHTEKCTOM 3aJ]au MIOJy4YEHHBIH pe3yJIbTarT.

[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OIICHKHU, PEIlaTh JMHEHHBIC
HEpPAaBEHCTBA C OJHONW MEPEeMEHHONM M HMX CHUCTEMBl, JaBaTh TI'padUUYECcKyl0 HILIOCTPALNIO
MHO’KECTBA PEILIEHUI HEPABEHCTBA, CHCTEMbI HEPAaBEHCTB.

DOyHKIUH

IToHrMaTh ¥ UCHONB30BATH (PYHKIIMOHAIBHBIE MOHATUS U S3bIK (TEPMHMHBI, CHMBOJINYECKHE
0003Ha4YeHHUsI), OMPEAENATh 3HaueHue (QYHKIUU MO 3HAYEHUIO apryMeHTa, OINpeNessaTh CBOMCTBa
¢byHKMu 1o e€ rpadukKy.

Crpouts rpaduKu 31€eMEHTapHbIX PYHKINN BUA:

y = kix, y = x2,y = x3y = x|, y = VX, omichIBaTh CBOHCTBA YHCIOBOH (YHKIHH MO €&
rpaduKy.

K koHmy oOydeHus B 9 kJjacce 0oOy4aroLUIiCs MOJYYUT CIEAYIOLIUE IPEIMETHbIE
pe3yJIbTaThI:

Yucia v BBIYUCTICHUA

CpaBHUBaTh U YIOPSAJOYMBATH PALIMOHANIbHBIE U HPPALIMOHATILHBIE YHCIIA.

BeimonuaTe apupmeTnyeckre IeMcTBUS C pallMOHAIBLHBIMU YWCIIAMH, COYeTas YCTHbIE U
MUCbMEHHBIE TPUEMBI, BHITTOJIHATH BBIUMCICHUSI C HPPALMOHATLHBIMH YHCIIaMHU.

HaxoauThs 3HaueHus cTeneHeil ¢ LEeIbIMM NOKAa3aTeNIIMU U KOPHEH, BBIUUCIIATH 3HAYEHUS
YHCIIOBBIX BBIPAKEHUH.

OKpyryiTh JNEWCTBUTENbHBIE 4YHCIIA, BBIIOJIHATH HPUKHUAKY pE3yJIbTaTa BBIYUCICHU,
OLIEHKY YHCJIOBBIX BBIPAKEHUH.

YpaBHeHHs U HEPABEHCTBA

Pematb nuHeiiHbIe U KBaJIpaTHBIE YpaBHEHMsI, ypaBHEHHMSI, CBOSIINECS K HUM, IIPOCTeHIINe
IpoOHO-pallMOHATIbHbBIC YPABHEHHUS.

Pemarp cuctembl ABYX JMHEWHBIX YpaBHEHUH C JBYMsI MIEPEMEHHBIMM M CHCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OHO YPaBHEHUE HE SIBIISETCS JIMHEHHBIM.



Pemate TekcToBBIE 3amaud  anreOpanvyeckKuM CIIOCOOOM C TIOMOIIBIO COCTABICHHS
YPaBHEHHUsI UM CUCTEMBI IBYX YPABHEHUU C IBYMS IIEPEMEHHBIMH.

[IpoBOoaMTH IpOCTEHIINE UCCIENOBAaHUS YPAaBHEHUM U CUCTEM YPAaBHEHMI, B TOM YHCIE C
IIPUMEHEHHEM IpauuecKuX MPeACTaBICHUN (ycTaHaB/IMBaTh, UMEET JIM YpaBHEHHUE MM CHCTEMa
YPaBHEHUH pELIEHUs], €CIIU UMEET, TO CKOJIBKO, U IIpOYEe).

Pemate JsinHeliHble HEpaBEHCTBAa, KBaJpaTHblE HEPAaBEHCTBA, H300paXxaTh peLICHUE
HEPABEHCTB HA YUCJIOBOU NPSAMOM, 3aIMCBIBATH PELICHUE C IIOMOLIBIO CUMBOJIOB.

Pemarb cucTeMbl TMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOUINE KBAIPATHOE
HEPaBEHCTBO, M300pakaTh PEIICHHE CHCTEMBbl HEPABEHCTB HA YHCIOBOHM MpPsIMOM, 3amCHIBAThH
pELIEeHNE C IOMOILIBIO CUMBOJIOB.

Hcnonbs30BaTh HEpABEHCTBA MIPU PELICHUH PA3IMYHBIX 3a4a4.

DOYyHKIUT

Pacrnio3naBath (yHKIIMHM M3Y4eHHBIX BUJOB. [I0Ka3pIBaTh CXEMaTHUECKH PACIIONIOKEHUE Ha
KOOPJAMHATHOM IUTOCKOCTH TpadukoB GpyHkimil Buga: Y = kX, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3,y=1X, Y = |X|, B 3aBHCHMOCTH OT 3HaYeHMII KOA((HUIMEHTOB, ONKCHIBATE CBOICTBA
GbyHKIH.

Crtpouth M m300pakaThb CXEMaTHUECKH TpadUKH KBAJPATUYHBIX (YHKIUH, ONUCHIBATH
CBOWCTBA KBa/IpaTUYHbIX (QYHKIMHA MO UX rpaduKam.

Pacnio3naBath KBajgpaTHUHYIO0 QYHKIUIO 10 GOpMyJie, TPUBOIUTH IPUMEPHI KBAIPATUIHBIX
GyHKUMN U3 pealbHOM XKU3HU, GU3UKU, TEOMETPUH.

YuciioBbIEe 10CJI€10BATEIBHOCTH U NPOrPeCcCUH

Pacrnio3HaBaTh apu(pMeTHUYECKYI0 U I'€OMETPHUYECKYIO MPOrPECcCHM MPH Pa3HbIX crocobdax
3a/1aHUS.

BbINONHATE BBIYMCIEHUS C HUCHOJIb30BaHUEM (OpMyT N-ro 4jieHa apu(METHUECKOW U
F€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4IeHbI OCIEI0BATEIBHOCTH TOUKAMH Ha KOOPIMHATHOM IIIOCKOCTH.

Pemate 3a1a4m, CBA3aHHBIE C YHMCIOBBIMH ITOCIIEI0BATEIBHOCTMHA, B TOM YHCIIE 3aJa4U U3
peanbHOM JKHU3HHU (C UCTIONIB30BAHUEM KAJBKYIATOPA, IUPPOBBIX TEXHOJIOTHIA).

YYEBHO-METOJIMYECKOE  OBECHEYEHME  OBPA3OBATEJILHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

Anrebpa: 7: yueOHuk / Mep3nak A.I'., Ilononckuit B.b., Axup M.C.; nox penakuueit
[Mogonsckoro B.E., Anrebpa, 7 wimacc, OOmecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
"Uznarensckuit unentp BEHTAHA-TPA®"; AxkuumonepHoe obmectBo "M3maTenscTBo
[Tpoceenienue";

Anrebpa: 8: yueOnuk / Mep3msik A.I'., Ilononckuit B.b., SAxup M.C.; nox penakuueit
[Mogonmsckoro B.E., Anre6pa, 8 «macc, OOmecTBO ¢ OrpaHWYEHHON OTBETCTBEHHOCTHIO
"Uznarensckuit  unentp BEHTAHA-TPA®"; AxkuuonepHoe ofmectBo "M3maTenscTBO
[Ipoceemenue";

Anrebpa: 9: yueOnuk / Mep3msik A.I'., Ilononckuit B.b., SAxkup M.C.; nox penakuueit
[Mogonmsckoro B.E., Anre6pa, 9 xmacc, OOmecTBO ¢ OrpaHWYEHHON OTBETCTBEHHOCTHIO
"Uznarensckuit  nentp BEHTAHA-IPA®"; AxuuonepHoe obmectBo "M3naTenbcTBo
[Ipocemienue".



TemaTnyecku nJjaH

AJjreopa 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 ypaBHEHUE C OJJHOM MEPEeMEHHOMI 12 1
3 | Lenbie BIpakeHUS 52 3 1
4 | OyHKIUH 12 2
5 | CucreMa JIMHEHHBIX ypaBHEHUH C IBYMs 18 2
MePEMEHHBIMH
6 | [loBTOpeHME U CUCTEeMATH3AIHS YICOHOTO 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 MPOTTOPIIHSI
2. «BBIr0THO 1M )KUTH B J0NT?)

3. «I"0JIOBOJIOMKHM CBOMMH PyKaMu»

4. «IIpo1EeHTHI B IPONUIOM U B HACTOSIIEM BPEMEHM»




TemaTuuyeckuii nNJjiaH
Aareopa 8 kjacc
(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 | PannonanbHbBIE BRIPAKECHUS 40 1
4
3 | KBagparnsie kopHH. J{efiCTBUTENBHBIC YHCTIA. 23 1
4 | KBagpaTHble ypaBHEHUS. 21 2
5 | IloBTOpenue u cucremMarusanusi yueoHOro 10 3 2
MaTepuana .
6 | Pe3epBHOoe Bpems 4
Utoro 102 11 3
Ilepeyens npoeKkTHHIX padoT i 8 Kiaacca
No /it Tema
1. I'paduku Bokpyr Hac.
2. JeiicTBus Han anredpandeckumu qpoosimu. «Ilomyun coBoy.
3. KBanparHoe ypaBHenue. «Mos 3aa4a Ha ypaBHEHUEY.
4. HecrannapTtable criocoObl penieHus KBaApaTHBIX YpaBHEHUH.
5. OT HaTypaJIbHOTO YKCIIA 0 MHUMOM €MHHUIIBL.




TemMarnuyeckuii nNJjIaH
Aareopa 9 kjaacc

(3 gaca B Heaento, Bcero 102 yacos)

Ne Tema Koua-Bo B Tom B Tom
n/n 4YacoB 10 | YHMCJIe | YHCIe
padouei K/p 3aIMTa
nporpamMmme MPOEKTOB
1 | IloBTOpeHue kypca anreOpsl 3a 8§ Kiacc. 5 1
2 | HepaBeHcraa. 20 1
3 | KBagpatuunas GpyHKIus. 31 2 1
4 | DneMeHThl KOMOMHATOpUKHU. CTaTUCTHKA H 20 2
BEPOSITHOCTbD.
5 | UucnoBsIe MOCIEA0BATEIBHOCTH U IIPOTPECCHH. 17 1
6 | Urorosoe moBTopeHue. 9 1
Uroro: 102 8 2
CpeacrBa KOHTpOJIS
Ilepeuens konmponvHbIx padom
Ne i/ Tema KoJi-Bo yacos
1 Bxoanas konTpoapHas padbora 1
2 K.p Nel «HepaBencTBa 1 UX CUCTEMBI» 1
3 K.p Ne2 «KBagpatuunas GyHKIuI» 1
4 K.p Ne3  «YpaBHenus. Cuctemsl ypaBHEHUIN 1
5 K.p Ne4 «IlocnenoBaTenbHOCTH U IPOTPECCUN» 1
6 K.p Ne5  «BeposTHOCTB U cTaTHCTHKA» 1
7 HToroBas KOHTpOJIbHASA paboTa 2
Uroro: 8
Ilepeuens npoekmnuix padom
Ne Tema
n/n
1. [Toctpoenue rpadukoB caokHbIX GyHKIUN. «['paduxu yasi0aroTcs»
2. Vcnonp30BaHne TPUTOHOMETPHUECKUX (hOpMYJ TPH U3MEPHUTEIBHBIX paboTax
3. Bupycs! u 6akrepuu. (I'eomerpuueckas popma, pacronoxeHue B IPOCTPAHCTBE,
POCT YUHCIIEHHOCTH)
Ilepeuensv uccneoosamenvckux pabom
Ne Tema
n/n
1 HecrangapTHble criocoObl pemeHus KBaJpaTHbIX YpaBHEHUI




2 ‘ VYpaBHeHuUs! (BUIBL, PEIIECHUS U T.1.)

KAJIEHJAPHO-TEMATHYECKOE IIVIAHUPOBUE
Auaredpa 7 kjacc
(3uaca B Hegenmo, 102 yacoB)

Ne Koimnue
YPOK Conepxxanue CTBO
a 4acoB
IToBTOpEeHHE Kypca MaTeMaTUKHU S- 6 kyacc (44)
1 |IloBTOpeHMe Kypca MaTEMATHKU S- 6 Kilacc 1
2 |IloBTOpeHue Kypca MaTeMaTHKH S5- 6 Kiiacce 1
3 |[loBTOpeHme Kypca MaTeMaTUKu 5- 6 Ki1acc 1
4 |BxomHas KOHTpOJIbHas paboTa 1
I'nasa 1 JInneiiHoe ypaBHeHHe ¢ 0JHOI nepeMeHHOMH (124)
5 |BBenenue B anreOpy 1
6 |BBenenue B anrebpy 1
7 |BBenenue B anreOpy 1
8 |JIuHeiiHOe ypaBHEHHE C OJTHOU IMePEeMEHHOMN 1
9 |JluneiiHoe ypaBHEHHE C OJTHOM MMePEeMEHHON 1
10 |JIuneliHOE ypaBHEHUE C OJHON IEPEMEHHOM 1
11 |Pemienue 3a7a4 ¢ MOMOIIBIO YPaBHEHHMA 1
12 |Pemienue 3a7a4 ¢ MOMOIIBIO YpaBHEHHM 1
13 |Pemenue 3a1a4 ¢ TOMOIIBIO YpaBHEHUH 1
14 |Pemienue 3a7a4 ¢ MOMOIIBIO YPaBHEHHH 1
15 |[I[loBTOpeHue u cucTeMaru3aius yueOHOTO MaTepraia 1
16 [KouTposbnasi padora Ne 1 «JIuHeiiHOe ypaBHEHHUE C OHOIi TepeMeHHOI 1
I'nasa 2 llenvie Boipakenus (524)
17 |ToxnecTBeHHO paBHBIE BbIpaxeHHs. ToxecTBa 1
18 |ToxxnmecTBeHHO paBHBIE BhIpakeHUs. ToXIecTBa 1
19 |Creness ¢ HaTypaJIbHBIM MOKa3aTeIeM 1
20 |CremneHb ¢ HATYpaJIbHBIM ITOKA3aTelIEM 1
21 |CreneHb ¢ HaTypaJIbHbBIM ITOKa3aTelIeM 1
22 |CBOWCTBa CTETIEHU C HATYPaJbHBIM IOKa3aTeIeM 1
23 |CBOWCTBa CTETIEHU C HATYPAJTbHBIM IIOKa3aTeIeM 1
24 |CBoJCTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIIEM 1
25 |OmgHOWIEHE! 1
26 |OmHOYNIEHBI 1
27 |MHOTOYWICHBI 1
28 |CioxeHue W BBIYUTaHUE MHOTOYJICHOB 1
29 |CrnoxeHue U BBIYUTaHHE MHOTOUYJICHOB 1
30 |I[ToBTOpeHME M CUCTEeMATH3AIHS YIeOHOTO MaTepralia 1
31 KonTtpoabsnas padora Ne 2 «Crenenn ¢ HATypaabHbIM NOKa3aTtesaem. CBoiicTBa 1
CTENEeHHU ¢ HATYPAJbHBIM NMOKA3aTeJIeM»

32 | YMHOXEHUE OJJHOYWICHA Ha MHOTOWICH 1
33 |YMHOXEHUE OJJHOUWICHAa HA MHOTOWICH 1
34 | YMHOXEHUE OJJTHOWICHA Ha MHOTOWICH 1
35 |[YMHOXeHHUe OJHOUWIeHA HA MHOTOUJICH 1
36 |YMHOXXEHUE MHOTOUWICHA HA MHOTOWICH 1




37 |YMHOXKEHHE MHOTOWJIEHa HA MHOTOWIEH 1
38 |YMHOXEHHE MHOTOWJIEHa HA MHOTOWIECH 1
39 |YMHOXeHue MHOTOWIeHa HA MHOTOWIEH 1
40 |Pa3no)xeHne MHOTOWICHOB Ha MHOXKUTENIN. BpiHECeHHE 00I11Iero MHOXKUTEIS 32 CKOOKH 1
41 |Pa3znoxxeHre MHOTOWIEHOB HAa MHOXKUTENN. BeIHECEHHE O0IIETO MHOKHUTESA 32 CKOOKU 1
42 |Pa3no)xeHre MHOTOUYJICHOB Ha MHOXKUTENIN. BbiHeceHne 0011ero MHOKHTES 32 CKOOKHU 1
43 |Pa3no)xeHue MHOTOWICHOB Ha MHOXKUTEIHU. MeTO TpyNIHPOBKH 1
44  |Pa3y10)x€HUEe MHOTOWIEHOB Ha MHOXKHUTEIU. MeTo1 rpynpOBKU 1
45 |Pa3no)xeHue MHOTOWIEHOB Ha MHOXKUTENIHU. MeTo rpyIUpPOBKH 1
16 KonTpoabHas padora Ne 3 «YMHoOKeHHe 0JHOYJIEHOB H MHOT04JIEHOB. 1
Pa3Ji0:keHHe MHOTOYJICHOB HA MHOKMTEJIH»
47 |Ilpon3BeneHre pa3HOCTU U CYMMBI IBYX BbIpaXEHUI 1
48 |IIpousBeneHue pa3HOCTH M CYMMBI JIBYX BBIPOKCHHUI 1
49 |Ilpou3BeneHNE Pa3HOCTH U CYMMBI JIBYX BbIpaKEHUH 1
50 |Pa3HOCTH KBagpaTOB ABYX BBIPAKCHHI 1
51 |Pa3HOCTB KBaJpaTOB JABYX BBIPRXKEHUU 1
52 |KBamgpar cymmBl M KBaJIpaT pasHOCTH JBYX BBIPAKCHUN 1
53 |KBamgpar cymmBl M KBaJIpaT pasHOCTH JBYX BBIPAKCHHUN 1
54 |KBazpat cyMMBbI U KBaJpaT pa3HOCTH JIBYX BBIPAXKEHHM 1
55 |IIpeobpa3oBaHne MHOTOYICHA B KBAaJpaT CYMMBI HJIM PA3HOCTH JIBYX BBIPAKEHUI 1
56 |IIpeobpa3zoBaHKe MHOTOYJICHA B KBaJPaT CyMMBbI HJIM PA3HOCTH JIBYX BBIPa)KEHUI 1
57 |IIpeobpa3zoBaHKMe MHOTOYJICHA B KBaJPaT CYMMbI WJIM Pa3HOCTHU JIBYX BbIpaXKEHUI 1
58 |IloBTOpeHME U cucTeMaTH3alus y9eOHOro MaTepuaa 1
59 |KoHTpoJbHas pabora Ne 4 «DopMyJibl COKPANIEHHOTO YMHOKEHHS) 1
60 |Cymma 1 pa3HOCTh KyOOB JIBYX BBIpQKEHUH 1
61 |Cymma u pa3HOCTh KyOOB JIBYX BBIpQKEHUH 1
62 |IIpuMeHeHHEe pa3IMYHbIX CIIOCOOOB PA3JI0KEHHsI MHOTOWIEHA HA MHOXKHTENIN 1
63 |[IpuMeHeHue pa3InIHBIX CITIOCOOOB PA3IOKEHUSI MHOTOUJICHA HA MHOKHUTEIIN 1
64 |IIpuMeHeHHEe pa3IMYHbIX CIIOCOOOB PA3JI0KEHHsI MHOTOWIEHA HA MHOXKHTENIN 1
65 |lloBTOpeHNe 1 cucTeMaTH3aNKs y4eOHOTO MaTepuaa 1
66 |KonTpoabHas pa6ora Ne5 «IlpeodpazoBaHue 1eJIbIX BbIPAKEHUID 1
67 |IloxroroBka M 3amyTa NPOEKTa MO BEIOPAHHON Teme 1
68 |IloxroroBka M 3ammTa NPOEKTa MO BEIOPAHHON Teme 1
I'nasa 3 ®ynkuuu (124)
69 |Css3u mexny BennunHaMu. OyHKIUS 1
70 |Cssi3u Mex 1y BennanHamMu. OYHKIHS 1
71 |Cnoco0bl 3a1aHust GYHKIUU 1
72 |Cnoco0bl 3a1aHust GYHKIUU 1
73 |I'paduk pyHKIHIN 1
74 |I'padux dhyHKIIMN 1
75 |Jlunelinas ¢yHkims, e€ rpaduk U CBOMCTBA 1
76 |Jluneiinas QyHkims, e€ rpaduk u cBolicTBa 1
77 |Jluneiinas Gpynkius, e€ rpaduk u cBoiicTBa 1
78 |Jluneiinas QyHkims, e€ rpaduk u cBolicTBa 1
79 |IloBTOpeHue u cucreMaTH3alys yueOHOro MaTepuana 1
80 |KourpoabHasi pagora Ne 6 «DyHKIHW» 1

I'nasa 4 Cucrembl JIMHEHHBbIX YPABHEHUI ¢ IByMH nepeMeHHbIMHU (184)




81 |YpaBHeHHs C IByMs NTepEMEHHBIMU 1
82 |YpaBHeHUs C IByMs IEPEMEHHBIMH 1
83 |JIuHeliHOe ypaBHEHHE C IBYMs ITIEPEMEHHBIMU U €ro rpaduk 1
84 |Jluneiinoe ypaBHEHHE C IBYMs NEPEMEHHBIMH U €T0 rpaduk 1
85 |JluneiiHoe ypaBHEHHE C TBYMs IEPEMEHHBIMH U €T0 rpaduk 1
86 Cuctemsl }ipaBHeHI/n?I © ABYMS IIEPEMEHHBIMI. I'paduueckuii MeTo pelIeHns: CUCTEMbI 1
JIBYX JJMHEWHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMU
87 Cuctemsl }ipaBHeHI/n?I © ABYMS IEPEMEHHBIMIL. I'paduueckuii MeTo]| peleHus: CUCTEMBbI 1
JIBYX JJMHEWHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMU
88 Cuctemsl }ipaBHeHI/n?I © ABYMS IIEPEMEHHBIMIL. I'paduueckuii MeTo pelieHus: CUCTEMbI 1
JIBYX JJMHEWHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMU
89 |Pemenue cucreM TUHEHHBIX YPaBHEHUI METOIOM OJCTAHOBKHU 1
90 |Pemenue cuctem JMHEHHBIX YPaBHEHUH METOAOM MOACTAaHOBKH 1
91 |Pemenune cucteM TMHEWHBIX YPaBHEHUI METOJIOM CIIOKEHHS 1
92 |Pemenue cuctem JUHEHHBIX YPaBHEHUI METOJIOM CIIOKEHUS 1
93 |Pemenue cuctem JUHEHHBIX YPaBHEHUI METOJJOM CIIOKEHUS 1
94 |Pemenue 3a1a4 ¢ TOMOIIBIO CHCTEM JIMHEHHBIX YpaBHEHUH 1
95 |Pemienue 3a1a4 ¢ HIOMOIIBIO CHCTEM JIMHEHHBIX YPaBHEHUHN 1
96 |Pemenue 3a1a4 ¢ TOMOIIBIO CHCTEM JIMHEHHBIX ypaBHEHUN 1
97 |lloBTOpeHME U CHCTeMAaTH3alNs Y9eOHOT0 MaTepuaa 1
98 Konrpoabnas padora Ne 7 «CucremMbl THHEHHBIX YPABHEHHUH € AByMS 1
nepeMeHHbIMI
IloBTOpEeHue u cucremaTuzanusi yueOHoro marepuaJa (7 4)
99 |BripaxkeHus1, TOXKECTBA, yPABHECHUSI. 1
100 |Dynxmun. ['padpuxu GyHKIMIA. 1
101 |IIpeoGpa3oBaHus LIEIBIX BEIPAKEHUH. 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




