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PabGouass mporpamma ydeOHOro Kypca «Anredpa» Ha ypOBEHb OCHOBHOTO
obmero obpaszoBaHus g oOydaromuxcs 7—9-X KIacCoB B COOTBETCTBUM C
TpeOOBaAHUSIMU:

o @enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpa3oBaHUU B
Poccniickon ®@enepanumy;

« mnpukaza MunnpocsenieHus ot 31.05.2021 Ne 287 «O0 yTBep:kaeHUU
denepanbHOTO  TOCYJapCTBEHHOTO  00pa30oBaTEeNIbHOTO  CTaHAapTa
OCHOBHOTI'O 00ILIEr0 00pa30BaHUsY;

« mnpukaza MunmnpocsenieHus ot 18.05.2023 Ne 370 «O0 yTBep:kaeHUU
dbeneparbHON  00pa3oBaTEIBLHOW MPOTPaMMbl  OCHOBHOTO  OOIIETO
oOpa3oBaHUs;

o mpukaza MunnpocsemnieHus: ot 22.03.2021 Ne 115 «O06 yTBepkaeHuu
[lopsinka  opraHu3anid W OCYIIECTBICHHUS  00pa3oBaTelbHOMN
JESATEILHOCTH TI0 OCHOBHBIM 00I11€00pa30BaTEIbHBIM MPOrpaMMaM —
oOpa3oBaTeIbHBIM MpPOrpaMMaM HAYalbHOTO OOIIEro, OCHOBHOTO
00111ero M cpeTHero 00111ero oOpa3oBaHUs»;

o CII 2.4.3648-20 «CaHUTapHO-3IUJIEMUOJIOTHYECKUE TpeOOBaHUA K
OpraHu3alusIM BOCHHUTAaHUS W OOY4YEHUS, OTABIXa W O3JOPOBICHUS
JIeTEe W MOJIOICKW», YTBEPKICHHBIX ITOCTAHOBJICHHUEM TJIABHOTO
caHuTapHoro Bpada ot 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «I'urmeHuvyeckue HOpPMAaTUBBI U TPEOOBAHUS K
obOecrnieueHU0 0€30MacHOCTH U (WUJK) OE3BPEAHOCTH ISl 4YeJIOBEKa
GbakTOpoB cpempl  OOMTaHUSI», YTBEPKIACHHBIX ITOCTAHOBJICHHUEM
TJIABHOTO caHuTapHOro Bpaua ot 28.01.2021 Ne 2;

e KOHIICTIIMU PA3BUTHUS MAaTEMAaTHUYECKOro OOpa30BaHUs, YTBEPKICHHOU
pacniopsbkennem IIpaBurensctBa oT 24.12.2013 Ne 2506-p;

¢ Yy4eOHOTO TUIaHa OCHOBHOTO OOIIET0 00pa3oBaHUs

o (enepasibHON paboueil TporpaMmbl yuyeOHOro Kypca «Amnredpay,
KOTOPBIN BXOJIUT B COCTaB yueOHOTO npenMeTa «MaTemaTukay.

PaGouast mporpamma  OpHUEHTHpPOBaHAa  Ha  IIEJICBBIE  MPUOPHUTETHI,
chopmynupoBaHHble B (emepanbHO pabodeil mporpamMme BOCIUTAHHUS W B
paboueil mporpamMmMe BOCTIMTaHUS.

Anrebpa sIBASIETCS OJHHUM M3 OMNOPHBIX KYPCOB OCHOBHOTO  OOIIETo
oOpa3zoBaHMs: oOHa OO€CNEeYMBAET M3YyYEHHE JPYIHX JUCHUIUIMH Kak
€CTeCTBEHHO-HAyYHOT0, TaK W TyMaHUTApHOTO IIMKJIOB, €€ OCBOCHHUE
HEOOXOIUMO ISl MPOJOJDKEHHMS OOpa3oBaHUsS W B TOBCEIHEBHOW KU3HH.
Pa3Butre y o0Oyuaromuxcsi Hay4YHBIX MPEACTABICHUN O MPOUCXOXKICHUU U
CYIIIHOCTH ajreOpandecKkux abCTpakiluii, CHoco0e OTpaKEHUS MaTEeMaTHIECKOM
HAyKOH SIBJICHHM W MPOIIECCOB B MPHUPOE U OOIIECTBE, POJIM MATEMATHIECKOTO
MOJICIUPOBAHUS B HAy4YHOM T[IO3HAHMM W B TIPAKTUKE CIOCOOCTBYET
(GOpMHpPOBAHMIO  HAYYHOTO  MHUPOBO33PEHUS U KAa4eCTB  MBIIUICHHS,
HEOOXOMUMBIX JUIS aJanTallikd B COBPEMEHHOM IM(PpoBOM oOIIECTBE.
N3ydenue anreOppl oOecreunBaeT pa3BUTUE YMEHUS HAOI0JaTh, CPABHUBATD,



HAXOJUTh 3aKOHOMEPHOCTH, TPeOYyEeT KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH
apryMEHTHUPOBAHHO OOOCHOBBIBATh CBOU JACHCTBHUS M BBIBOJBI, (HOPMYIUPOBATH
yTBepkieHus. OcBoeHue Kypca ajiredpbl 00ecrneunBaeT pa3BUTHE JIOTHYECKOTO
MBIIIJICHUST O0YyYalOUUXCs: OHM MCHOJB3YIOT JEAYKTUBHBIE WM WHAYKTHBHBIC
paccyxaeHus, o000IIEHUEe U KOHKPETU3AIMI0, a0CTparupoBaHuEe U aHAJIOTHIO.
OOydenue anreOpe MpeanoiaraeT 3HAYUTENbHBIM 00BEM CaMOCTOSTEIHHOU
JESTENIbHOCTH OO0YYalolIMuXcs, IMO3TOMY CaMOCTOSITENIbHOE pelIeHHE 3ajad
ABIIIETCS peanu3alueil 1eaTeIbHOCTHOTO MPUHITUIA 00YUICHHUS.

B cTpyktype mporpaMMbl y4eOHOTO Kypca «Anredpa» At OCHOBHOTO OOIIEro
oOpa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEpPKATeIbHO-METOANUECKHE
muHuM: «Yucia U BEIYUCICHUS, « ANreOpandeckue BhIPAXKEHUs», « Y paBHEHUS
U HepaBeHCTBay, «Dynkumm». Kaxmas U3 3Tux copepraTeabHO-METOIUYECKUX
JUHUW  pa3BUBACTCS HA TNPOTSHKEHUHW TpeX JeT M3Yy4YeHHs Kypca,
B3aMMOJICUCTBYS C IPYTUMH €ro JUHHUSAMHU. B Xoae u3ydeHus yueGHOTO Kypca
00yJaronmMMcst MPUXOIUTCA JIOTHUYECKH PACCyKIaTh, UCIIOIb30BATh TEOPETUKO-
MHO>XECTBEHHBIM SI3bIK. B CBSI3W € 3THUM B MporpaMMmy ydeOHOTO Kypca
«Anrebpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTUKH, MPEICTABICHHBIE BO BCEX
OCHOBHBIX pazjielax MaTeMaTHUYeCKOTO O0O0pa30BaHHUS U CIOCOOCTBYIOIIME
OBJIAJICHUIO O0YYaIOUTUMUCS OCHOB YHHBEPCAIBHOTO MaTEeMAaTHUYECKOTO SI3bIKA.
ConepxaTeabHON U CTPYKTYPHOM OCOOCHHOCTBIO YU4€OHOIro Kypca «Airedpa»
SIBJISICTCS] €70 MHTETPUPOBAHHBIA XapaKTep.

Conepxkanue nuHMM «Yuciia W BBIUKMCIEHUS» CIYKAT OCHOBOM  JUIA
JalbHEUIET0  M3yYeHHs  MaTeMaTUKH, CIOCOOCTBYET  Pa3BUTHIO Y
oOydJaronmxcst ~ JIOTUYECKOTO0  MBIIUICHUS,  (OPMUPOBAHHUIO  YMEHHS
MOJI30BAThCSl AITOPUTMAMH, a TaK)Ke MPUOOPETEHUIO MPAKTUUYECKUX HABBIKOB,
HEOOXOMUMBIX Ui TIOBCEHEBHOM >KM3HU. Pa3BuUTHE TOHATHS O YWCIE Ha
YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUs CBS3aHO C pPAIMOHAIBHBIMUA U
UppallMOHATBHBIMM ~ YHCIIaMHd,  (OPMUPOBAHUEM  MPEJCTABICHUH O
JIEUCTBUTEILHOM YHCIIE. 3aBEPIICHUE OCBOCHUSI YMCIOBOM JIMHUW OTHECEHO K
cpeaHeMy oOlieMy 00pa3oBaHMUIO.

Copepxanne IByX anreOpanuecKux JHHUNA — « ANreOpandeckie BRIPAKCHUSD» U
«YpaBHEHHS M HEPABEHCTBA» — CIIOCOOCTBYET (DOPMUPOBAHUIO Y 00YUAIOLIUXCS
MaTEeMaTHYeCKOTo amnmnapara, He0OXOAMMOTo Ui PEIICHUs 3a/1ad MaTeMAaTHUKH,
CMEXHBIX TIPEAMETOB M MPAKTHKO-OPUECHTHPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOIr'0 0011ero o0pa3oBaHus y4eOHbBI MaTepHall TPYHIUPYETCS BOKPYT
paIlMOHANBHBIX BBIpXEHUN. AnreOpa JHEMOHCTPUPYET 3HAUYCHHWE MAaTEMAaTHKHU
KaK sI3bIKa JJIs1 IOCTPOCHMSI MAaTEeMaTUYECKUX MOJIEJICH, OTMCAaHMs MPOIIECCOB U
SBJICHUM peaJibHOTO Mupa. B 3amaum o0yueHus anreOpe BXOIAT TaKkKe
JanbHEHIIee pa3BUTHE aAJITOPUTMHUYECKOTO MBINUICHUS, HEOOXOAMMOTro, B
YaCTHOCTH, JUISI OCBOCHHUS Kypca HWH(POPMATUKH, W OBJIAJCHHE HaBBIKAMU
JNEAYKTUBHBIX  paccyxaeHuid.  [IpeoOpa3zoBanune  CHMBOJBHBIX  (hopm
CHOCOOCTBYET Pa3BUTHIO BOOOpaXEHHs, CIOCOOHOCTEM K MaTeMaTUYeCKOMY
TBOPYECTRY.



Conepxxanue (yHKIHOHATBHO-TpaUUYECKON JIMHUM HAIEJICHO Ha MOJyYeHUe
oOyvaromuMuca 3HaHUKM O GYHKIUAX KaK BakKHEHIIeH MaTeMaTH4eCcKou
MOJIENIN JIJIsl OTIMCAHMSI U UCCIIEIOBAHUS Pa3HOOOPAa3HbIX MPOLIECCOB U SIBJICHUIM
B mpupoae u obmiectBe. M3yueHue marepualia CrOCOOCTBYET Pa3BUTHIO Yy
00yyYaroIMXCcsl YMEHHSI HCMOJb30BaTh PAa3IUYHbIE BbIPA3UTEIbHBIE CPEICTBA
SI3BIKA MATEMATHUKH — CIIOBECHBIE, CAMBOJINUECKHE, TpadudecKre, BHOCUT BKJIa]l
B (opmupoBaHME MPEACTABICHUH O POJM MaTEeMaTUKH B Pa3BUTHU
IUBUIN3ALNHI U KYJIbTYPBHI.

CormacHo yueOHOMY IUIaHy, B 7-9-X Kiaccax H3y4aeTcsi y4eOHBIA Kypc
«Anredpa», KOTOPBIA BKIKOYAET CIEIYIOUIME OCHOBHBIE pa3/eiibl COACPKAHUSA:
«Yucna u BBIYUCHCHUS», «ANredpandyeckue BBIPAXKEHUS», «YPaBHEHUS U
HEpaBeHCTBa», « DyHKIUN».

Ha usydenue yuebHoro kypca «Anredbpa» orsoautcs 306 gacos: B 7-M Kiiacce
— 102 gaca (3 yaca B Hezient0), B 8-M kiacce — 102 gaca (3 yaca B Henento), B 9-
M kJacce — 102 yaca (3 yaca B HeZIelo).



Conep:kanue y4eOHOIro npeamMera

7-# KJ1ace

Yuciaa 1 BBIYUCTCHUSA

Jlpobu OOBIKHOBEHHBIE U JAECATUYHBIC, MEPEX0a OT OAHOW (OpPMBI 3amucu
npobeit k apyroi. [loHsTHE pamMOHATBLHOTO 4YHCJA, 3alKHCh, CPAaBHEHUE,
YHOOPSAOYMBAHUE pAIMOHATIBHBIX YHCel. ApupMeTHUecKHe ICHCTBHUS ¢
palMOHAIIBHBIMUA YHUCIaMu. Pemenue 3amad u3 peajbHOM NMPAKTUKU HA YacTH,
Ha JApooOw.

CreneHp ¢ HaTypaJbHBIM TIOKAa3aTeJEeM: OIpeAesieHHue, Npeodpa3oBaHue
BBIPQXEHUI Ha OCHOBE OIpEAeeHMs], 3amuch Oosbliux uyucen. lIpoueHTsl,
3aMuch MPOLIEHTOB B BUJE APOoOU U ApoOHM B BUJIE MPOLEHTOB. TpH OCHOBHBIE
3a/1a4M Ha MPOLIEHTHI, PEIICHUE 3a/1a4 U3 PEAIbHOU MPAKTUKH.

IIppuMmeHeHue  NPU3HAKOB — JIEJIMMOCTH,  PA3JIOKEHHE HAa  MHOMKUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBHCMMOCTHM, B TOM  4YHcle IOpsMas u  oOparHas
IIPONIOPLIUOHAIIBHOCTH.

AJuire0OpanyecKue BhIPaKEHUA

IlepemeHHBIE, YMCIOBOE 3HAYEHHUE BBIPAKEHHS C NEPEeMEHHOW. JlomycTumele
3HA4YEeHUs NepeMeHHbIX. [IpencraBnenne 3aBUCMMOCTH MEXKIYy BEJIMYMHAMU B
Bujae Qopmynsl. Berumcienuss nmo ¢opmynam. I[IpeobpazoBanrie OyKBEHHBIX
BBIPA)KECHH, TOXKJIECTBEHHO pPABHBIE BBIPAXKEHMs, IMpaBUjia MPeoOpa3oBaHUs
CyMM M NMPOU3BEICHUI, MTpaBUjIa PaCKpbITUS CKOOOK U MPUBEACHHS MOJOOHBIX
ClIaracMbiX.

CBolicTBa CTENEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

OpHounensl 1 MHorowieHsl. CreneHb MHorouseHa. Cio)keHue, BBIYMTAHUE,
YMHOXXEHHUE MHOTOWICHOB. POpMyJbl COKPALIEHHOIO YMHOXEHHs: KBajpar
CyMMBI M KBagpar paszHocth. Dopmyna pasHOCTH KBaapaToB. PasnoxeHue
MHOI'OYJICHOB

Ha MHOKUTEJIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpEHb YypaBHEHMS, NpaBWia MpeoOpa3oBaHUsl ypaBHEHUS,
PABHOCHJIBHOCTh YPABHEHU.

JIuHelHOE ypaBHEHHE C OJHOW IIEPEMEHHOM, YHUCIO KOPHEW JIMHEWHOTO
YPAaBHEHMS, PEUICHUE JMHEHWHBIX ypaBHEHH. (COCTaBJIEHUE YpPAaBHEHHUU IIO
YCJOBHIO 3a7ja4M. PenieHne TeKCTOBBIX 3a/1a4 C IOMOILBIO YPaBHEHHIA.
JIuneiiHoe ypaBHEHHE C IBYMs MepeMeHHbIMU U ero rpaduk. Cucrema ABYX
JVHEWHBIX YPaBHEHUM C IBYMs IIEpEMEHHBIMM. PelieHne cucrteM ypaBHEHUH
crocoboM moAcTaHOBKH. [Ipumepsl pelieHusi TEKCTOBBIX 3a/ad C MOMOUIBIO
CUCTEM YPaBHECHUM.

DOyHKIUU

Koopaunara toukn Ha npsmou. YucnoBble npoMexXyTKU. PaccrosHue mMexnay
JIBYMS TOYKaMU KOOPJIUHATHOU MPSIMOM.



[IpsimoyronbHast cucrema koopauHat, ocu OX m Oy. Abcuucca ¥ opAuHaTa
TOYKM Ha KOOpPAMHATHOM miockocTu. Ilpumepsl rpadukoB, 3amaHHBIX
dopmynamu. UreHnue rpadukoB peanbHbIX 3aBUCUMOCTEN. [loHsATHE QyHKIUU.
I'padpux dynkuuu. CpoiictBa (ynkiuil. Jlunelinas ¢dynkuus, ee rpaduk.
I'padux ynkuum y = |X|. ['padudeckoe pemieHre JTHHEHHBIX ypaBHCHHU H
CUCTEM JINHEVHBIX YPAaBHCHUM.

8-ii kiace

Yuciia 1 BBIYMCTICHUS

KBampaTtuelii kopeHb u3 uyucna. lloHarue 00 wuppalUOHAIBHOM YHUCIE.
JlecaTuuHble PUOIIMKEHUS UppalMoHaIbHbIX YHUCEN. CaoiicTBa
apu(MeTHYeCKUX KBaJpaTHBIX KOPHEH M MX NPUMEHEHHE K MpeoOpa3zoBaHUIO
YHUCJIOBBIX BBIPAKEHUI U BBIUNCICHUAM. JleICTBUTENBHBIC YUCIIA.

Crenenp ¢ LeIpIM MOKa3aTeaeM U ee cBoiicTBa. CTaHAapTHAs 3allUCh YHCIIA.
Aure0panvecKue BbIPAKCHUSA

KBagpaTHbI TpeXwWIEH, pa3aoKEeHNE KBAAPAaTHOIO TPEXWICHA HA MHOXKHUTEIH.
AnreOpandeckass JpoOb. (OCHOBHOE CBOWCTBO —airedpanyeckoi Japoowu.
CrnoxeHue, BBIUMTAHUE, YMHOXXEHUE, JEJICHHUE alredpandeckux Japooeil.
PannoHanbHbie BhIpaXXEHUS U UX IPEOOPA3OBAHME.

YpaBHeHNs U HEpaBeHCTBA

KBagpatHoe ypaBHeHue, opMyrna KOpHEH KBaJpaTHOro ypaBHeHUs. Teopema
Buera. Pemenue ypaBHEHWN, CBOIAIIMXCS K JMHEWHBIM M KBAJIPATHBIM.
[Ipocreiimne qpoOHO-paMOHAIbHBIE YPABHEHUS.

I'padmyeckas uHTEpHpeTalUsl YpaBHEHHH C JByMs MEPEMEHHBIMH U CHCTEM
JIMHEMHBIX yYpPaBHEHUU C ABYMs IepeMeHHbIMHU. [Ipumepsl pemeHus cucrem
HEJIMHENHBIX YPABHEHHN C IBYMS IEPEMEHHBIMM.

Pemennie TeKCTOBBIX 3a/1a4 aaredpanyeckuM crocoooM.

HucnoBble HEPABEHCTBA M UX CBOMCTBA. HepaBEeHCTBO ¢ OJIHOW NEPEMEHHOM.
PaBHOCUIIBHOCTH HEpPABEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOU NEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJJTHOM NTEPEMEHHOM.

DOyHKIUU

[Tonsitue pynkuu. O6iacTh ONpeneseHnuss U MHOKECTBO 3HAUCHUN (PYHKIUU.
CnocoObl 3a1anus PyHKIUH.

I'padpux Pynxuuu. Yrenne cBOUCTB (PyHKUuMM 1o ee rpaduky. IIpumepsr
rpa@uKoB QYyHKIHMA, OTPa)KAIOIIUX PEATIbHBIE MPOLECCHI.

OYHKIMK, ONHCHIBAIOIIME TMPSMYy0 U OOpaTHYH NPONOPLMOHAIbHBIC
3aucuMocTH, uX rpadukn. @ymkmum y = x4, y = X3, y = VX, y = [x|.
['paduaeckoe perieHre ypaBHEHUN U CUCTEM YPABHEHHIM.

9-ii K1acc

Yucaa 1 BbIYUCIEHUSA

ParmmonanpHbie 4mMca, WppalMOHAIbHBIC YHCIIA, KOHEUHBIC M OCCKOHEYHBIC
JIecATUYHbIe JIpoOu. MHOXECTBO JCHCTBUTENIBHBIX 4YHUCEN, JACHCTBUTEIHHBIC



yycia Kak OCECKOHEYHbIe JIeCATHYHbIE ApoOu. B3auMHO 0aHO3HAYHOE
COOTBETCTBHE ME¥KIYy MHOMXECTBOM JACHCTBUTEIBHBIX YHCEN U KOOPIUHATHOU
MIPSIMOMU.

CpaBHeHHME  JCUCTBUTENBHBIX  YHUCEN, apumeTHdeckue  JEHUCTBUA  C
JNEUCTBUTEIBHBIMU YUCIIaAMU.

Pasmepbl 0OBEKTOB OKpYKAIOMIETO MHUpPA, JIUTEIBHOCTh TMPOIIECCOB B
OKpY’KaroIlleM MUpE.

[TpubnmxeHHOe 3HAUYEHUE BEIWYUHBI, TOUHOCTh NpuOImxkeHus. OKpyTrieHHe
yucen. [Ipuknaka u orieHka pe3ybTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JluneriHOE ypaBHEHUE. PelnieHne ypaBHEHUM, CBOISIIIUXCS K JIMHEUHBIM.
KBagpatHoe ypaBHeHue. PenieHue ypaBHEHMH, CBOISIIMXCSA K KBaJIpaTHBIM.
bukBanpatHoe ypaBHenue. Ilpumepbl pemieHHss ypaBHEHHUW TPETbEU U
YETBEPTOM CTEIECHEN Pa3I0KEHUEM Ha MHOKUTEIIN.

Pemenune apoOHO-pallMOHANBHBIX YypaBHEHUW. PelleHune TEKCTOBBIX 3aaad
anredpan4eckuM METOI0M.

VYpaBHeHHE ¢ JIBYyMS NEpPEMEHHBIMM M ero rpaduk. Pemenue cucreM IByX
JUHEWHBIX YpPAaBHEHUM C JBYyMS IIEpEMEHHbIMU. PemeHue cucreM IByX
YPaBHEHMH, OJHO W3 KOTOPBIX JMHEHWHOE, a APYroe€ — BTOPOM CTEIECHHU.
['padrueckas uHTEpHIpETALINA CUCTEMBI YPABHEHHI C IBYMSI IEPEMEHHBIMH.
Perienne TeKCTOBBIX 3a/1a4 aNreOpandyeckuM CrocoOoM.

UucnoBeie HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOM IepeMeHHOW. PemeHne cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBaJpaTHble HEpaBEHCTBA.
I'padmyeckass mHTEpIpeTaldss HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS
[IEPEMEHHBIMM.

DOyHKUUHA

KBagpatuunas ¢yskius, ee rpaduk u cBoictBa. [lapabona, KOOpAMHATHI
BEPIIMHBI 1TapadO0JIbl, 0Ch CAMMETPHH MTapa0OJIbI.

Ipadukn pyrxmmity = kx, y = kx + b, y = kix, y = X3, y = VX, y = |X| u ux
CBONCTBA.

YucioBbIC MOCIEI0BATEILHOCTH U MIPOrPecCUm

[loHATHE 4YHCIOBOM MOCIENOBATENBHOCTH. 3aJaHUE IOCJIEN0BATENBHOCTH
peKyppeHTHOH (hopmyioi u popmyIioil N-ro uieHa.

Apudmernueckass W reomeTpuueckas mporpeccud. PopMyibl N-ro 4jeHa
apu(pMETUYECKON U TreOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N-X YICHOB.
N3o0paxkenne YineHOB apu(METHUECKOW W TEOMETPHUYECKOW MpOorpeccuit
TOYKaMHU Ha KOOPJIMHATHOM MJIOCKOCTH. JIMHEWMHBIA U SKCIIOHEHIIUAIBHBIA POCT.
CroxHbIe TPOLICHTHI.



Ilnanupyemble pe3yJibTaThl 0CBOEHHUSI POTPAMMBbI
JIn4HOCTHBIE pe3yJIbTaThI

JInuHOCTHBIE Pe3yJIbTAaThl OCBOSHHUS MPOTPaMMBbI YIEOHOTO Kypca «Anredpar»
XapaKTEPU3YHOTCS:
1) maTpuoTnyeckoe BOCIMTAHHE:

o IIPOSIBJICHHEM MHTEpPECa K MNPOLUIOMY M HACTOSIIEMY POCCHUCKON
MaTeMaTUKH, [IEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHUSM POCCHICKHUX
MAaTEMATUKOB M POCCHUMCKOM  MAaTeMaTUYE€CKOM  IIKOJbI, K
WCIIOJIb30BAaHUIO 3TUX JIOCTMKEHHM B JPYTMX HAyKaX WU MPUKIAJTHBIX
chepax;

2) rpa:xKIaHCKoOe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

e TOTOBHOCTBIO K BBIMIOJIHEHHIO  OOSI3aHHOCTEN  TpakKJaHWHA U
peanu3anuu €ro Ipas, MPEJICTABICHUEM O MATEMAaTUYECKUX OCHOBAX
GYyHKIMOHUPOBAHUS  PA3JIMYHBIX  CTPYKTYp, SIBJICHUH, MPOIEAyp
IpaXKJaHCKOTO o0IIecTBa (Harpumep, BEIOOPHI, OMIPOCHI), TOTOBHOCTHIO
K OOCYXKIEHHUIO JTUYECKUX TMpOoOJieM, CBS3aHHBIX C NPAKTUUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAayKH, OCO3HAHUEM Ba)KHOCTH MOPAJIbHO-
ATUYECKUX MPUHIUIIOB B JICATEIIBHOCTH YYEHOTO;

3) TpyaoBOe BOCIIMTAHUE:

e YCTAHOBKOW Ha aKTMBHOE yYacTHE B PEUICHUM MPAKTUYECKUX 3a7a4
MaTeMaTH4EeCKON HaIpaBJICHHOCTH, OCO3HAaHHUEM BAXKHOCTH
MaTEeMaTU4YeCKOro OOpa30BaHUS Ha TMPOTSIKEHUU BCEH >KU3HU IS
yCIeHONW  Tpo)eCCUOHAIILHOW ~ JEATCIbHOCTH W Pa3BUTHEM
HEOOXOJMMBIX yMEHHUH, OCO3HAaHHBIM BBIOOPOM H TIOCTPOCHHEM
WHIUBUYyJIbHOW TPAEKTOPUM OOpa30BaHMS W KU3HEHHBIX ILJIAHOB C
Y4E€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEM;

4) 3cTeTH4ecKoe BOCIMTAHME:

¢ CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETUYECKOMY BOCIPHUSTHIO
MaTeMaTHYECKUX OOBEKTOB, 3aja4, PEIICHUN, pacCyXICHUN, YMEHUEM
BUJICTh MAaTEMAaTUUYECKHE 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:

e OpHUEHTALMCH B JNEITEIHHOCTH HA COBPEMEHHYIO CHCTEMY HayYHbBIX
MPEACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA,
npupojibl U o0O0IlecTBa, MOHMMAaHWEM MaTEeMaTHUYEeCKOM HayKd Kak
chepbl UYEIOBEUECKOW JIEATENHOCTH, JTallOB €€ pa3BUTUS U
3HQUMMOCTH 11 Pa3BUTUS UUBWIM3ALHUH, OBJAJECHUEM SA3bIKOM
MaTeMaTUKH U MAaTeMaTUYECKOW KyJIbTYpOM Kak CpeICTBOM IO3HAHUS
MHpa, OBJIAJICHUEM MPOCTEUIIMMH HABBIKAMU HCCJIEA0BATEIbCKON
JEATEIIbHOCTH;

6) ¢usuveckoe BocnuTaHue, GopMHUpPOBAHME KYJIbTYPbI 310POBbS H
IMOIMOHAIBHOIO 0J1ArONOJTyYHs:



¢ TOTOBHOCTBIO MPUMEHSITh MaTEMATUYECKHE 3HAHUS B HHTEPECaX CBOETO
3I0POBbS, BEJEHUS 3JI0POBOro 0O0pa3a KU3HU (30POBOE MHUTAHUE,
cOQJIaHCUPOBAHHBIM  pEXKUM  3aHATUH UM OTAbIXa, peryispHas
dbuznyeckas aKTUBHOCTH), C(DOPMUPOBAHHOCTHIO HaBbIKa pediiekcuu,
MPU3HAHUEM CBOEro MpaBa Ha OMIMOKY M TaKOro € MpaBa JIpPyroro
YeJI0BEKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHUE:

e OpHUEHTALlMCH HAa MPUMEHEHHE MATEMaTUYECKUX 3HAHUU ISl PEILICHUS
3a1a4 B 00JIACTH COXPAHHOCTH OKPY’KAIOIICH Cpepl, IIaHUPOBAHUS
MOCTYIKOB M OLICHKH MX BO3MOXHBIX MOCIEICTBUI ISl OKPYKaroUen
Cpellbl, OCO3HAHUEM TJI00ATBHOTO XapakTepa 3KOJOTUYECKUX MpoOIemM
U ITyTEN UX PEILICHHUS;

8) agmanTanmsi K M3MEHSIOIMIUMCH YCJIOBHAM COLMAJIBLHON M NPHPOIHOMH
cpeabl:

o TOTOBHOCTBIO K [JIEUCTBUAM B YCJIOBUAX HEOINPEIEICHHOCTH,
MOBBIIIIEHUEM YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPaKTHUYECKYIO
JEATENIbHOCTb, B TOM YHCJIE YMEHHUS YUYUTbCS Yy JPYyTUX IJIIOJEH,
NpuoOpeTaTh B COBMECTHOM JEATEIbHOCTU HOBBIC 3HAHWS, HABBIKU U
KOMIIETEHIIUU U3 OTIBITA IPYTHUX;

e HEOOXOJIMMOCTHIO B (POPMUPOBAHWM HOBBIX 3HAHUN, B TOM YHUCIE
dbopMyIHpOBaTh UJIEH, MIOHITHS, TUIIOTE3bl 00 00BbEKTAX U SIBJICHUSIX, B
TOM YKCJIE paHee HEU3BECTHBIX, OCO3HABATh JC(PHUIUTHI COOCTBEHHBIX
3HAHUN U KOMIETEHIIMH, TNIAHUPOBATh CBOE PA3BUTHE;

e CIOCOOHOCTBIO OCO3HaBAaTh CTPECCOBYIO CHUTYAIlMIO, BOCIPUHUMATH
CTPECCOBYIO  CHUTyallUl0 KaK BBI30B, TPEOYIOIIMUA KOHTPMED,
KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS U IEHCTBUS, POPMYIUPOBATH
Y OLICHUBATh PUCKHU U TIOCIEIACTBUA, HOPMHUPOBATH OIBIT.

MeTtanpeamMeTrHbie pe3yabTaThl
ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA

Ba3oBbie Jiornyeckue 1eiicTBUA:

e BBISABJISATH u XapaKTEPU30BaTh CYLIECTBEHHBIC MPU3HAKU
MaTeMaTHYECKUX 0OBEKTOB, MOHATUH, OTHOIIEHUNH MEXy TMOHSITHUSIMU,
dbopmyHpoBaTh ONpECTICHUS MTOHSTHUM, YCTaHABIIMBATH

CYIIIECTBEHHBIN MPHU3HAK KJIACCHU(PUKAIIMK, OCHOBAHUS JJIT 0000IICHUS
Y CpaBHEHUS, KPUTEPHUH MMPOBOJIUMOTO aHAIN3A;

e BOCHPHHHMATh, (GOPMYJIUPOBATh K MPEOOPa3OBBIBATH CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIIATEIbHBIC, CAMHUYHbBIE, YaCTHBIE U 00IIHe,
YCJIOBHBIE;

e BBISBISAITH MAaTeMaTUYECKHE  3aKOHOMEPHOCTH, B3aWMOCBS3U U
npoTUBOpeYHs B (paKTax, MaHHBIX, HAOTIOMECHUSX W YTBEPKICHHUSX,



npeiaratb  KpUTEpUM  JUISI  BBIABICHUS  3aKOHOMEPHOCTEM U
MIPOTUBOPEUHH;

o JIENaTh BBIBOJBI C HCIIOJb30BAHUEM 3aKOHOB JIOTUKH, JAETYKTUBHBIX U
WHIYKTHUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 10 aHAJIOTHH;

e pa3OupaTrh 0KA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUN (TpsIMbIE U

OT  MNPOTUBHOTO), MPOBOAUTH  CAMOCTOATEIBHO  HECJIOYKHBIE
J0Ka3aTesIbCTBa MaTeMaTHYECKUX ¢dakToB, BBICTPanBaTh
apryMEHTAIUIO, IPUBOAUTH  NPUMEPBI U KOHTPIPHUMEPHI,

00OCHOBBIBaTh COOCTBEHHBIE PACCYKICHUS;

« BBIOMpATH CIOCOO perieHust y4eOHOM 3amayu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHMs, BHIOMpATh HauOoJiee MOAXOMSAIIMN C ydeToM
CaMOCTOSATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBarebCKue 1eHCTBUA:

e HCIIOJB30BaTh BOINPOCHI KaK  MCCIEAOBATEIbCKUNA  MHCTPYMEHT
MO3HaHUA, (OPMYJIUPOBATH BOIPOCH], (HPUKCUPYIOIIUE MPOTHUBOpPEUUE,
npo0ieMy, CaMOCTOSTENIbHO YCTaHaBJIMBaTh MCKOMOE U JaHHOE,
dbopMHpOBaTh TUNIOTE3Y, APTYMEHTHUPOBAThH CBOIO TIO3UIMIO0, MHEHUE;

e TIPOBOJUTH IO CAMOCTOSITEIBHO COCTABJIECHHOMY ILJIaHY HECIOXKHBIN
DKCIIEPUMEHT,  HEOONBIIOE  MCCIEIOBAaHWE 10  YCTAaHOBJICHHUIO
OCOOCHHOCTEH MAaTeMaTHYECKOTO OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXKTy COOO0M;

e CaMOCTOATENIBHO  (opMynupoBaTh O0O0OOIIEHUSI U  BBIBOABI IO
pe3yabpTaTaM IMPOBEACHHOIO HAOJIIOJICHUS, MCCIIEOBAaHUSA, OLEHUBATDH
JIOCTOBEPHOCTH TMOJYUYEHHBIX PE3YJIbTaTOB, BIBOJOB U 0000IIEHNI;

¢ IIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

¢ BBISBISITh HEIOCTATOYHOCTh M M30BITOYHOCTh MH(OpPMAIIMHU, TaHHBIX,
HEOOXOMMBIX JIJISI PEIICHUS 3a1a4H;

e BbBIOMpaTh, aHAJTU3UPOBAThH, CUCTEMATU3UPOBATh U HHTEPHPETHUPOBATH
WH(pOpMAIINIO PA3IMUHBIX BUJOB U (DOPM MPEACTABIICHHUS;

o BbIOMpaTh (opMy MpeAcTaBieHUS HHPOPMALMH U WIUTFOCTPUPOBATH
peliaemMple 3a/layd CX€MaMHM, AuarpaMMaMH, WHOW Tpadukodl U ux
KOMOHMHAIMSIMU;

e OIICHMBATh HAACKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, MPEIT0KECHHBIM
yUHUTEJIEM WU CHOPMYIUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHBbIE Yy4eOHbIe JeHCTBUS:

e BOCHpPHHHMATh W (POPMYyIHpPOBATH CYXKIEHHUS B COOTBETCTBUH C
YCIOBUSIMU M TIEJIAIMH OOIIEHMSI, SCHO, TOYHO, TPAMOTHO BBIPAXKATh
CBOIO TOYKY 3pE€HHMSI B YCTHBIX M TIMCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUS 110 XOJy PEIICHUs 3aJa4yi, KOMMEHTUPOBATh MOJTYUYEHHbIN
pe3yJbTar;



B X0/€ OOCYXKIEHHs 3a/laBaTh BOIPOCHl IO CYILIECTBY OOCYKIaeMOn
TEMBI, IPOOJIEMBI, PEILIAEMON 3a7auu, BbICKA3bIBATh UJEH, HALIEJICHHbIE
Ha IOMCK pEIIECHUs, COMOCTaBIATh CBOM CYXKICHHUS C CYXICHUSIMHU
JNPYrUX Y4YacCTHHKOB JMajora, oOHapyKHMBaTh pa3jMuue U CXOJCTBO
NO3UINI, B KOPPEKTHON (opme (opMynHupoBaTh pa3HOINIACUS, CBOU
BO3PAXKECHUS;

o IPEACTABIATh  pPE3yJbTaTbl  pEIICHUA  33Jauyd, SKCIEPHUMEHTA,
UCCIIEIOBaHMSI, TPOEKTa, CaMOCTOSATENIbHO  BBIOMpaTh  (opMmaT
BBICTYIUIEHHS C YYE€TOM 3a/Jad IMpe3eHTaluh U OCOOEHHOCTEHN
ay TUTOPHH;

e NOHMMATh U  MHCIOJNB30BaTh IPEUMYIIECTBA  KOMAaHIHOM U
UHAMBUYAIbHON PAa0OTHI NpPU PEHICHUH Y4E€OHBIX MaTEeMaTHYECKUX
3azay;

o NpPUHUMATh  LEJIb  COBMECTHOM  JESATENbHOCTH,  IUIAHUPOBATh
OpraHM3alMi0 COBMECTHOM paboThl, pacHpenensarb BHIbI padorT,
JIOTOBapUBaThCS, OOCYKIaTh MPOLIECC U Pe3ysbTaT paboThl, 00001IaTh
MHEHHS HECKOJIbKUX JIFOJIEH;

e Y4YaCTBOBATb B TPYyNNOBBIX (opmax padoTel (0OCyx AeHUs, OOMEH

MHEHUSIMHU, MO3TOBBIE IITYPMBI U JIP.), BBIIIOJIHATH CBOIO YaCTh PaOOTHI

U KOOPAMHHUPOBATH CBOM JCWUCTBUA C JAPYTUMHU WICHAMH KOMAaHJbI,

OLIEHWBATh KAY€CTBO CBOETO BKJIA/a B OOIIMK MPOAYKT IO KPUTEPHSIM,

c(OopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHbIE YHUBeEpPCAJIbHbIE YueOHbIEe el CTBUSA
Camoopranusamnus:

e CaMOCTOSTENIHO COCTaBIISATH IUJIaH, aTOPUTM pEIICHUs 3aaadyu (WiIn
€ro 4acTh), BBIOMpPATh CIOCOO PEIICHUS C YYEeTOM HWMEIOIIUXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN C y4eTOM HOBOUM MH(OPMAIIUH.

CaMOKOHTPOJIb, SMOIIHOHAJIbLHBIA HHTEJIEKT:

e BJAACTh CIOCOOAMHM CaMOTIPOBEPKH, CAMOKOHTpOJS TMporecca u
pe3yabpTaTa peleH!s MaTeMaTHIeCKON 3a/1a4u;

e TIPEIBHUACTH TPYAHOCTH, KOTOPBHIC MOTYT BO3HHUKHYTHh NPH PEIICHUN
3a/ladyd, BHOCHUTH KOPPEKTHUBHI B JCATEIHHOCTh HAa OCHOBE HOBBIX
00CTOSTENBCTB, HAMICHHBIX OITUOOK, BBISIBIICHHBIX TPYIHOCTCH;

o OIICHMBATh COOTBETCTBHE pe3yJbTaTa JEATCILHOCTH IOCTABICHHOU
eI W YCIOBHUSM, OOBSCHATh TPUYMHBI  JTOCTIDKCHHS  WJTU
HEJIOCTIDKCHUS 1M, HaXOAuTh  OMHOKYy, JaBaTh  OICHKY
PUOOPETEHHOMY OTIBITY.



IIpenmeTHble pe3yabTaThl

/-1 KJj1acc

K xoHmy oOydenuss B 7-M KJjacce OOYYarONIUHCA TMOJYYHUT CICAYIOIIUE
MPEIMETHBIE PE3YIbTATHI.

Yucaa 1 BLIYMCIEHUS

BrImonHsaTh, coYeTas yCTHbIE W THUCHMEHHBIC TPHUEMBI, apupMeTHIeCKue
JNEUCTBUS C pallMOHAIBHBIMU YUCIaAMHU.

HaxoauTh 3HaueHMs] YHCIOBBIX BBIPAXKEHUM, MPUMEHIThH pPa3zHOOOpa3HbIC
CrocOOBl ¥ TPHWEMBl BBIYUCIICHHS] 3HAYEHWW JIPOOHBIX  BBIPAKCHH,
coJiep KaluX 0OBIKHOBEHHBIC U JECATUYHBIC JTPOOH.

[TepexoauTh OT omHOW (OPMBI 3amUCH YHCENl K Jpyroi (mpeoOpa3oBbIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B
YaCTHOCTH B O€CKOHEYHYIO JECATUYHYIO IPOOB).

CpaBHMBATH U yHOPSAA0YMBATH PAllUOHAIBHBIC YUCTIA.

OKpyraaTh yuca.

BoInonHATh OPUKUAKY W OLIEHKY pe3yJibTaTa BBIUMCIICHUN, OLICHKY 3HAYCHUI
YHUCJIOBBIX BBIPAKCHUM. BBIMONHATE AEHCTBUS CO CTENEHSMH C HaTypaJbHBIMU
MOKa3aTesIMH.

[IpuMeHsATh TpPU3HAKUA JEIUMOCTH, PA3JI0KEHUE HA MHOXXHUTEIN HATypaJbHbBIX
YHCEIL.

Pemiath mpakTHUKO-OpUEHTUPOBAHHBIE 3a/aud, CBA3AHHBIE C OTHOIICHHUEM
BEJIMYUH, MPOMOPIUOHATIBHOCThIO BEJIWYMH, MPOIEHTAMH, WUHTEPIPETUPOBATH
pe3ynbTaThl pEIICHUS 3adad C Yy4YETOM OrpaHMYCHUM, CBSI3aHHBIX CO
CBOMCTBaMHU PaCCMAaTPUBAEMBIX OOBEKTOB.

Asre0panvecKue BbIPAKEHUSA

Hcnonb3oBaTh anreOpandecKyro TEPMUHOIOTHIO U CHUMBOJIMKY, IPUMEHSTH €€ B
IpoIIeCCe OCBOCHHUS YUCOHOT0 MaTepuara.

Haxogute 3HaueHus OYKBEHHBIX BBIPOKCHHMH TIpHM 3aJaHHBIX 3HAYCHHSIX
MePEMEHHBIX.

BrinonHats npeoOpa3zoBaHus 1EJ0T0 BBIPAKEHUS B MHOTOYJIEH MPUBEICHUEM
MOJ0OHBIX CIaraéMbIX, PaCKpbITUEM CKOOOK.

BpImonmHAT, yMHOXXEHHE OJHOYJIEHAa HAa MHOTOYJIEH W MHOTOWIeHa Ha
MHOTOYJICH, MPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH.
OcymiecTBIATh Pa3J0KEHUE MHOTOWJICHOB Ha MHOXHUTEIM C IOMOIIBIO
BBIHECCHHUSI 3a CKOOKM OOIIEro MHOXKHUTENS, TPYNIUPOBKH CllaraeMblX,
npuMeHeHus (HOPMYJT COKPAIIEHHOTO YMHOKCHHUS.

[TpumensaTh TpeoOpa3oBaHrs MHOTOWICHOB JIJISl PEIICHHUS PA3IudHBIX 33134 U3
MaTEeMaTUKH, CMEKHBIX MPEIMETOB, U3 PEATbHOU MPAKTUKH.

Hcnonbs30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMU TOKA3aTEISIMUA IS
peoOpa3oBaHUsl BHIPAKCHUI.

YpaBHeHUS U HEPABEHCTBA



Pemate nuHeWHbIE ypaBHEHHUsS C OJHOW TMEPEMEHHOW, MPUMEHSs MpaBuia
nepexoja OT HCXOJHOTO YypaBHEHUS K paBHOCUIbHOMY emy. I[IpoBepsTs,
SBJISIETCS JIU YUCJIO KOPHEM YPAaBHEHHS.

[IpumensaTh rpaduueckue METOJbl MPU PEUICHUU JIMHEWHBIX YPABHEHUN U UX
CUCTEM.

[lonGupate mnpuMepbl Tap YKCEN, SBIAIOMIUXCS pPEIICHUEM JHHEHHOTO
YpaBHEHHUS C ABYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPJIAWHATHON IMJIOCKOCTH TpaduK JTUHEHHOTO ypaBHEHUS C JBYMS
MEPEeMEHHBIMH, TONB3YsSICh TpaduKOM, NPUBOJUTH MPUMEPHl  PEIICHUS
YpaBHEHUS.

Pemate cucTemMbl ABYX JIMHEWHBIX YpaBHEHUUN C ABYMS NEPEMEHHBIMHU, B TOM
quciie rpadu4yecKu.

CocraBnsAiTh W peliath JUHEWHOE YpPAaBHEHHE WM CUCTEMY JIMHEHHBIX
YpaBHEHUH 1O YCJIOBUIO 3a/ayd, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4M MOJyYEHHBIN pe3yibTar.

DOyHKUUHA

N300paxaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOLIUE 3aJaHHBIM
KOOpJMHATaM, JTyYH, OTPE3KH, UHTEPBAJIbI, 3aIIUCHIBATH YUCIOBbIE MPOMEKYTKU
Ha alNreOpanvecKkoM S3bIKE.

OTtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH TO 3aJaHHBIM KOOPAHMHATAaM,
CTpOUTh rpaduku TMHENHBIX GyHKIMA. CTpouTh rpaduk GyHKIHH Y = |X|.
OnuceiBaTh € TOMOIIbIO (YHKIMHA W3BECTHBIE 3aBHUCHMOCTH  MEXIY
BEJIMYMHAMHU: CKOPOCTh, BPEMs, PACCTOSHHUE, I1€HA, KOJIUYECTBO, CTOMMOCTb,
IPOU3BOIUTEILHOCTD, BpeMsi, 00beM paOOTHI.

Haxoauts 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMEHTa.

[Tonumate rpaduyeckuil crmocod MpeacTaBieHUs W aHaiuM3a WH)opmaiuwy,
U3BJICKATh W HMHTEPIPETUPOBATh HHPOPMAIMIO U3 TPaPUKOB pEaTbHBIX
IIPOLIECCOB U 3aBUCUMOCTEM.

8-if ki1ace

K xoHmy oOyuenuss B 8-M kJiacce OOydYarOUIUMHCA MOJYYUT CIEAYIOIIUE
MIPEAMETHBIE PE3YIIBTATHI.

Yucaa v BBIYUCICHUSA

Hcnonp30BaTh HavyaJIbHBIE NPEACTABIECHUS O MHOXECTBE JIEUCTBUTEIBHBIX
yucen s CpaBHEHHUSA, OKPYTJIEHUWS U BBIYUCIEHHWH, HM300pa)kaTh
JNEUCTBUTEIBHBIC YMCIIa TOUKAMU HA KOOPAMHATHOM IIPSMOM.

[IpumensTh TOHATHE apU(PMETUYECKOTO KBAJAPATHOIO KOPHSA, HAXOIUTh
KBaJpaTHBIE KOPHU, UCTIOJIb3YSI P HEOOXOUMOCTH KaIBKYJISITOP, BHIOIHITh
npeoOpa3oBaHus BBIPAXKEHHUM, COJAEpKalIMX KBaJApaTHbIE KOPHH, HCIOJIB3YS
CBOWCTBA KOPHEM.

Hcnonp3oBath 3amucd OONBIIMX U MajbIX YHCEN C MOMOUIbIO JECATHYHBIX
npoOeii u creneHeit uucia 10.

AJuredpanvecKue BbIPaKEHUA



[IpuMeHsSITh TOHSATHE CTENEHW C IeJBIM  [OKa3aTelieM,  BBITIOJIHATh
npeoOpazoBaHus BEIPAKCHHM, COIEPIKAIINX CTETICHH C T[EJIBIM TIOKa3aTelIeM.
BBITIONHATE TOXAECTBEHHBIE MPeoOpa3oBaHMsl PAllMOHATBHBIX BBIPAKCHHUNA Ha
OCHOBE TIPaBWJI ICUCTBUN HAJl MHOTOWICHAMH H aNTreOpandecKuMu APOOSMH.
PackmanpiBaTh KBaJApaTHBIN TPEXWICH HA MHOKHUTEIIH.

[IpumeHaTh TpeoOpa3oBaHMs BRIPAKCHUN NI PEIICHUS Pa3IMYHBIX 3a1ad W3
MaTEeMaTHUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MTPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

Pemarte nuHEWHBIC, KBagpaTHbIC YpPAaBHCHHSI W pAlMOHAJILHBIC ypaBHEHUS,
CBOJSIIHMECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C ABYMS TICPEMECHHBIMH.
[IpoBoauTh TpOCTEHIINE WCCIEAOBaHUS YpPaBHEHHUH W CHCTEM YpaBHEHHH, B
TOM YHCJE C MPUMEHEHHWEM TIpaduuecKux MpeaAcTaBiIeHU (yCTaHaBIUBATh,
UMEET JId ypaBHEHHE WM CHUCTEeMa YpPaBHEHUU pEICHUS, €CIH HMEET, TO
CKOJIBKO, H TIp.).

[lepexoauTh OT CJIOBECHOM (OPMYIHPOBKH 3aJaud K €€ alnrebpandeckoin
MOJIENTA C TIOMOINBIO COCTABJICHHMS] YPAaBHEHMSI WM CHUCTEMbl ypaBHEHHIA,
UHTEPIPETUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 3aJlayd IOJYYEHHBIH
pe3yibTar.

[IpuMeHATh CBOWMCTBA YHUCIOBBIX HEPABEHCTB JJII CPABHEHMUSI, OICHKH, PEIIaTh
JIMHEMHBIC HEPABEHCTBA C OJIHOM IIEPEMEHHOW W WX CHUCTEMbI, JaBaTh
rpaguIecKyr0 HWJUTFOCTPAIIMI0 MHOXKECTBA PEIICHWNA HEPAaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DOyYyHKIUU

[TorumaTe ¥ HCMOIB30BaTh (YHKIMOHAIBHBIC TOHSATUS M S3BIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYEHMUsI), ONPEACNATh 3HaUeHUuEe (PYHKIIMHU MO 3HAYEHUIO
apryMeHTa, ONpeAeNATh CBOMCTBA (PYHKIIUHU TI0 €€ rpaduKy.

Crpouts rpaduky >aeMeHTapHbIX GyHKImi Buga: Y = K/X, y = x4, y = X3,y =
X|, y = VX. OmHchIBaTh CBOICTBA YHCIOBOI PYHKIHH IO e¢ TpaduKy.

9-ii kJ1acc

K xoHmy oOyuenuss B 9-M kJiacce OOydYarOUIUMHCA MOJYYHUT CIEAYIOIIUE
MPEIMETHBIE PE3YJIHTATHI.

YucJia 1 BLIYUCIEHUSA

CpaBHMBATH M yHIOPSAOUYMBATH PAIMOHAIBHBIE U UPPALMOHAIBHBIE YUCTIA.
Breimonuars apudmeTudeckue AEHCTBUS ¢ pAllMOHAIBHBIMU YUCIAMU, COUYeTast
YCTHBIE€ ¥ IUCbMEHHBIE MPUEMBI, BBITIOJHSITH BEIYUCIECHUS ¢ UPPALTMOHATIBHBIMU
YHCJIaMH.

HaxoauTh 3HaueHUsT CTENEHEN C METBIMU MOKA3aTEISIMA U KOPHEW, BBIYUCIIATH
3HAYEHMS YUCJIOBBIX BBIPAKCHUH.

OKpyrisTh JACUCTBUTENIbHBIE YHMCHA, BBINOJIHATh MPUKHUAKY pe3yJibTaTta
BBIUNCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA



Pemiars nMHEHBIE W KBAJIpaTHBIE YPABHEHUS, YPABHEHHSI, CBOMISIINECS K HHUM,
npocrerime ApoOHO-pallMOHANIbHBIC YPABHEHUS.

Pemare cucTeMbl [BYX JIMHEHHBIX YpaBHEHHU C JBYMs IEPEMEHHBIMU H
CUCTEMBl JBYX YpaBHEHHMH, B KOTOPBIX OJHO YPaBHEHUE HE SBISACTC
JINHENHBIM.

Pemarp TekcTOBbIE 3ajaud aiareOpanyeckuM CIOCOOOM € MOMOIIBIO
COCTABJICHHMSI YPaBHEHHS WM CHUCTEMBbl JBYX YpPaBHEHUH C JBYMs
MIEPEMEHHBIMHU.

IIpoBoauTE IPOCTEMIIME MCCIENOBAHUS YPABHEHWW W CUCTEM yPaBHECHHM, B
TOM 4YHCJI€ C MPUMEHEHHEM TpaduyecKuX IMpeacTaBiIeHU (ycTaHAaBINBATh,
UMEET JIM YpAaBHEHUE WJIM CUCTEMAa YPABHEHUHN PELICHUS, €CIU HMEET, TO
CKOJIBKO, H TIp.).

Pemars nuHEWHbIE HEpAaBEHCTBA, KBAaJApaTHbIE HEPABEHCTBA, H300pakaTh
pelIeHNEe HEPaBEHCTB Ha YMCIIOBOM MPSAMOM, 3alIUCHIBATh PELICHHUE C IOMOILBIO
CHUMBOJIOB.

Pemate cucteMbl JIMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIHOYAIOIINE
KBaJI[paTHOE HEPABEHCTBO, H300pakaTh pELICHUE CHUCTEMbl HEPABEHCTB Ha
YUCJIOBOM NPSIMOM, 3alMCBIBATh PELIEHUE C TOMOIIBIO CHMBOJIOB.
Hcnonb30BaTh HEPABEHCTBA MPU PELICHUN PA3IUYHbBIX 3a/1a4.

DOyYyHKIUU

Pacno3naBate (yHKIIMM W3y4YeHHBIX BUAOB. Illoka3bIBaTh CXeMaTHYECKU
pAacIioJIOKEHUE Ha KOOPAMHATHON TUIOCKOCTH TpadukoB QyHKIMH Buaa: Y = KX,
y=kx+b, y=kix,y=ax2+bx +c,y=x3y=1Xy = |x|. B 3aBucumoctu oT
3HaUYCHUN KOA()PUITMEHTOB, OMMCHIBATH CBONCTBA (DYHKIIHIA.

Ctpouth M u300pakaTh CXEMaTUYECKH TpaduKu KBAJAPATUYHBIX (DYHKIIHH,
OTUCHIBAaTh CBOMCTBA KBAaIpaTUUHBIX (YHKIUI 10 X rpadukam.

Pacno3naBaTh KBaJpaTUYHYIO (QYHKIHMIO MO (opMyse, TPUBOJUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON XKU3HU, (PU3UKU, TEOMETPUU.

Yucii0BbIe NMOCIEA0BATEILHOCTH M IIPOrPEeCCHH

Pacno3naBaTh apu(MeTHUECKYIO U T€OMETPUUYECKYIO MPOrPECCUU MPU PA3HBIX
cnoco0ax 3aJaHusl.

BbBINONHAT  BBIYMCIEHHS C  HUCIOJIb30BaHWEM  (QopMyn N-ro  4jeHa
apu(pMETUYECKON U reOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N-X YICHOB.
N300paxkaTh 4jieHbl MOCIEAOBATEIBHOCTA TOYKAMU HA KOOPIAWHATHOM
IIJIOCKOCTH.

Pemate 3amaud, CBsSI3aHHBIE C YHCIOBBIMU IOCJEIOBATEIBLHOCTSIMHU, B TOM
yucle 3aJayd W3 PEAJTbHOM JKM3HU (C HCIIOJIB30BAHUEM KaJIbKYJISATOPA,
IU(POBBIX TEXHOJIOTHIA).



TemaTu4eckoe NJIAHUPOBAHUE

/- kyace
No HaumenoBanu | KonnuecTtBo yacoB JJIEKTPOHHBbIE
| | e pa3aeyioB U (undposbie)
LU P Beer | KonrpoubHel | [IpakTu4eck | ogpazoparennn
" luporpammer |0 e paboTeI e padoThI ble pecypcehl
Yucna n
1 | BBIMHCICHHS. 25 1
Panmonansunie
qyucia
2 Anre6pandecku 97 1
€ BbIpaXCHUs
3 YpaBHeHUs U 20 1
HEpPaBEHCTBA
Koopaunate! n
4 |rpaduku. 24 1
DOyHKIUU
5 [ToBTOpEHUE 1 5 1
o0oO01IeHne
OBIIEE
KOJIMYECTBO
YACOB IIO 102 > 0
I[TPOIT'PAMME
8-ii kJacc
No HaumenoBanu | KosinuecTBo 4acoB JJIEKTPOHHbIE
/' e pas3/ziesioB u (uugposbie)
W rem Beer | Konrposenet | [IpakTHiecku | ogpazoparennn
1 nporpammbr |0 e padoTsI e paboThI ble pecypchl
Yucna n
1 |BpraMcienus. 15
KBanpaTHsbie
KOpHU
5 Yucna u v
BBIYUCIICHUS.




CreneHs ¢
LEJIBIM
[MOKa3aTeJIEM

Anrebpandecku
€ BbIpaXKCHUS.
KBanparnsiit
TpexuiieH

Anre6pandecku
¢ BBIPQKCHUSL.
Anrebpandecka
s 1po0b

15

YpaBHeHUs 1
HEpPABEHCTRA.
KBanparnsie
ypaBHEHUS

15

YpaBHeHUs n
HEPaBEHCTRBA.
CucrteMsbl
YpaBHECHUU

13

YpaBHeHUs U
HEPaBEHCTBA.
Hepasencrsa

12

OyHKIWH.
OcHoBHBIE
HOHATHUSA

OyHKIWH.
Yucnossie
byHKIIUN

10

[ToBTOpEHUE U
o0oO01IeHne

OBIIIEE
KOJIMYECTBO
YACOB I1O
[IPOTPAMME

102




9-ii KJ1acce

N |H Kosmn4ecTBo yacos DJIEKTPOHHBbIE
¢ | HammeHnoBaHue (bpoBbIE)
n/ |pa3nenoB M TeM | Beer |Kourposnsn |Ipakrhdeck 00pazoBaTelbH
I | HpOrpamMMbl 0 bie paGoThl | He paloThl | re pecypebl
Yucna u
BBIYUCIICHUS.
1 . 9
JleiCTBUTEIbHBIC
qucia
YpaBHeHUs 1
HEPaBEHCTRBA.
2 | YpaBHeHHUs ¢ 14 1
OJIHOM
MIEPEMEHHOU
YpaBHeHUs U
3 |HepaBeHCTBa. 14 1
Cucrembl
YpaBHECHUI
YpaBHeHUs 1
4 |HEepaBEeHCTBA. 16 1
Hepasencta
S5 | DyHKUMH 16 1
YHucnosble
6 |mocnemoBarenpHOC | 15 1
TH
[ToBTOpEHME,
7 00001Ienue, 18 1
CUCTEeMAaTHU3alIMs
3HAHUM
OBLIEE
KOJIMYECTBO
YACOB IIO 102 0 0
I[TPOI'PAMME
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