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INOSACHUTEJIBHASA 3AIINCKA

OO01as xapakTepuCcTHKA Kypca

HacTositjast pabouasi mporpaMMa Kypca BHEYPOUHOMH [J1esiTeTbHOCTH « TpyIHbIe
BOTIPOCHI MaTeMaTUKH. 8 Kiacc» pa3paboTaHa B COOTBETCTBUM C TPeOOBaHUSIMH
demepanbHOTO TOCYJAapCTBEHHOTO 00pa3oBaTe/lbHOTO CTaHJapTa OCHOBHOTO
obrmero obpasoBanus (ganee — ®I'OC OOO) u HarpaBieHa Ha OpraHH3al[Hio
o0yJyeHMs] MaTeMaTUYeCKOMY COZiepKaHHI0, BLIXO/SIEeMY 3a paMKu @eziepanbHOM
paboueii rporpamMMeI 110 yuebHOMY ripeaMeTy «MaTemaTHKa» (0a30Bbiii YPOBEHb)
OCHOBHOTrO 00111ero obpa3oBanus (ganee — ®PII), ¢ yueToM HCIIOMb30BaHKS BUIOB
JesiTe/IbHOCTU 00yYaroIIUXCsi, OTIMYHBIX OT YPOUHBIX.

Ipu pazpabomke Tlpoepammbl yuumbl8anuch caedyroujue O0OKyMeHMbl:

— NMCbMO MuHMCcTepcTBa npocBellieHus1 Poccurickor ®efepaliu OT 5 UHOJIS
2022 1. Ne TB-1290/03 «O HaripaBieHUU MeTOAWYECKUX peKOMeHAAl[di» I10
OpraHM3alid BHEYPOUHOW [JesiTe/IbHOCTU B paMKaX peasii3aliid OOHOBIeHHBIX
demepanbHBIX T'OCYAAPCTBEHHBIX 00pa30BaTe/bHBIX CTAHJAPTOB HaAdaJbHOTO
00I111ero ¥ OCHOBHOTO 0011Iero 00pa3oBaHus;

— pacrniopsbkeHue ITpaButenbcTBa Poccutickoit @ezeparyu ot 19 Hosi6pst 2024
r. Ne 3333-p «O06 yTBepXKAeHHH KOMIIJIEKCHOTO TIl/laHA MEpPOIPUSTANA TI0
TIOBBIIIEHHWIO KaueCTBa MaTeMaTUUeCKOro M eCTeCTBeHHO-Hay4yHoOro obpa3oBaHUs
Ha nepuoz g0 2030 roga».

AKTya/JIbHOCTb Kypca

B yc/ioBusix peanu3anuu TakOM CTpaTervyeCcKoOW 3a/laud, Kak JOCTHXKeHHe
TeXHOJIOTUUeCKOTO CyBepeHUTeTa CTpaHbl, Iepesi MaTeMaThueckum obpa3oBaHUeM
B UMC/e T[JIaBHBIX TIIOCTaB/IeHbl CJIeJyIOIue LieJIM: pasBUTHE TBOPYECKUX U
WCCIeJOBaTeIbCKUX CIOCOOHOCTe 00ydJaromuxcsi, UX TIOJTOTOBKA B ITIpPOLjecce
o0OyueHHs1 MaTeMaTHKe K BbIOOPY Tipodeccuii, CBSI3aHHBIX C Pa3BUTHEM TOUHBIX U
€CTeCTBEHHbIX HayK M TeXHONOrhi. Kak BaKHbIM KOJIMUECTBEHHbIM MOKa3aTeslb
TIOBbILLIEHUSI UHTepeca K MaTeMaTHKe BbIZe/ISIeTCS POCT KOJIMUeCTBA BbIYCKHUKOB,
BBIOMpAFOIIMX Ha TOCY/IapCTBEHHOM UTOTOBOM aTTeCTal[uy SK3aMeH 110 MaTeMaTHKe
Ha IPO(U/ILHOM ypPOBHE.

OcBoenune tipesyiaraemMoit IIporpaMMbl  CIIOCOOCTBYeT TIOBBIIIEHUIO Y
o0OyyJaroIuxcss ypoBHS MOTHBALMM K W3YUEHWIO MaTeMaTHKU, K TIPOJO/DKEHUIO
M3yueHUs] MaTeMaTWKH B 9 Kkiacce Ha 0a3oBom ypoBHe, 10-11 Kmaccax Ha
yray0/ieHHOM YpDOBHe U OpDUEHTHDYeT Ha BbIOOpD €AMHOTO0 TOCY/JapCTBEHHOTO
JK3aMeHa M0 MareMaTvke MpOGUILHOTO YpOBHS. Kpome Toro, ocBoeHHe
ripeZyiaraemMoro B IIporpaMme cofiep>kaHus MO3BOJISIET PACIIUPUTH KPYT PellaeMbIX
MaTeMaTUUeCKHX 3a/lay 3a CueT BK/IIOUeHHs TIPO0J/IeMHBIX, HeCTaHAAPTHBIX 3a/ay,
3a[jau MPUK/IAJHOTO XapakKTepa, BBIOJHEHUsI UCC/Ie/I0oBaTebCKUX paboT, B TOM



qucie C MeXNpeAMEeTHbIM COZiepyKaHheM, W3yUdeHUsl JOTIOTHUTeTbHBIX BOIIPOCOB
KaK TeOpeTHUYecKoro, Tak ¥ MPaKTUUeCKOTO XapaKTepa.

[TpemycmoTrpeHHbie TTporpaMMoi BHABI AeSTeTbHOCTA — WHAWBHUya/IbHAs U
TpyNroBasi TIPOEKTHAasi W WCCAe/loBaTebCKasi [IeTeIbHOCTh — CIIOCOOCTBYIOT
Pa3BUTHIO I[103HABATebHBIX, PETYIATHUBHBIX W KOMMYHHKAaTHBHBIX YMEHHM
oOyuarorfuxcs. IIporpamMma COOTBETCTBYET H/ee pacIIMpeHHs TPUK/IaJHOU
HarpaB/JIeHHOCTH Kypca MaTeMaTUKM Ha YPOBHE OCHOBHOTO 00I1Iero o6pa3oBaHUsI.
Peanmu3anist Kypca CIIOCOOCTBYET BBISIBJIEHHIO TaJlaHT/IMBBIX M OJJapeHHBIX
oOyuaroluxcs, mojep>KKe WX TalTaHTOB M Pa3BUTUIO CIIOCOOHOCTEH.

B 6onblMHCTBe TeM Kypca Ipe/iroJiaraeTcs BbIMOTHeHe UCC/ieloBaTeTbCKUX
pabot. YueGHOoe wucCCieoBaHWe IO MareMaTHKe B 8 Kjacce TipeArioiaraeT
ToJiyueHre CyObeKTUBHO HOBOTO [ijist 00ydJaroierocst pe3y/ibTaTa U HallpaB/ieHO Ha
cdhopMHpOBaHe UCC/Ie0BaTeTbCKUX YMEHUI: BbiJje/ieHre TIpo0/ieMbl, OpraHu3ariust
Y aHa/Tu3 JaHHBIX, BBIZIBI)KEHYE TUTTOTe3bI, TIPOBepKa TMIoTe3bl, (PopMyIMpoBaHue
BBIBO/IOB U TIPe/ICTaB/ieHNe pe3y/bTaTOB Ha IPAMOTHOM MaTeMaTHUYeCKOM S3bIKe.
[TporpamMMa mMoykeT ObITH BOCTpeOoBaHa 00yUYaroI[UMHUCS, KOTOPbIe UMEIOT UHTepec
K U3YUEHWI0 MaTeMaTHKH, TOTOBSTCS K yYaCTHIO B OJTMMIIMA/aX IIKOJHLHUKOB TI0
MaTeMaTHKe U Yyr1y0/IeHHOMY U3yueHHI0 MaTeMaTUKH Ha YPOBHE CpeJHero 0011ero
obpa3oBaHusl.

Iesb 1 3apaun Kypca

Peanu3alivsi BHEYPOUHOU JesiTe/IbHOCTUA SIB/ISIETCSI HEOTheMJIEMOM YacThbiO
oOpa3oBaresibHOrO TMpoiiecca, obecreyrBasi B TOM 4YKC/ie  BO3MOXKHOCTB
dbopmrpoBaHus 0Opa3oBaTelbHBIX MPOTPaMM PAa3/IMYHOTO YPOBHSI C/IOKHOCTU U
HaITPaBJIeHHOCTA C Y4ueTOM oO0pa30BaTebHBIX TOTPEOHOCTeM U CIIOCOOHOCTEM
00yuaroIuXxcs, BK/ItoUasi 0/JapeHHbIX JeTei.

Llens Tlporpammbl — obecrieunTh WHAWBUYya/bHbIE TMOTPeOHOCTH
o0Oyuaroluxcs B WU3yUeHUM COJIeP)KaHHs MaTeMaTHKW, BBIXOJSIIEro 3a pPaMKH
TIpOrpaMMbI 6a30BOTO YPOBHH.

3aauu Kypca:

1. TloBbllleHre YpOBHSI MaTeMaTWUeCKOW TIOATOTOBKH OO0yYarol[uxcs,
pa3BUTHE YCTOWMUMBOrO MHTEpeca K yueOHOMY TipeiMeTy «MareMaTrKa».

2. Pa3BuTHe TBOPUECKUX CIIOCOOHOCTEM, MPOCTPAHCTBEHHOTO BOOOpPayKeHHS,
TeOpeTUUeCKOT0 MBbIIIeHUs] 1 MaTeMaTHyecKol WUHTYUWIL[MH, YMEeHUN pacCy>aTh
JIOTUYeCKU U aHaTU3UPOBaTh CUTYal[UH.

3. YrnybsieHue u 3aKperiyieHre 6a30BbIX 3HaHUM, (POPMUPOBaHKE YCTOUUNBBIX
HaBBIKOB peIlleHHss HeCTaHJapTHbIX W OJMMIMAJHBIX 3a7iady, OCBOEHHE
HeCTaH/JapTHBIX TTO/IX0/I0B M OPUTHHA/IbHBIX PellleHu .



4. O3HakOoMm/IeHWe C  [IOTIOJIHUTeNbHbIMU  pa3feflaMu  MaTeMaTUKH,
BBIXO/ISIII[MMU 3a paMKH 6a30BOT0 Kypca.

5. BocriutaHve caMOCTOATe/TbHOCTH, HACTOMYMBOCTU U OPraHM30BaHHOCTH B
XO/le pelleHts CJIOKHBIX 3a/ay.

6. Pa3BuTHe HaBLIKOB KOMaHAHOM DPabOTHI, [PY>XeCKOTO COMEepPHUYEeCTBa U
3/J0pOBOM KOHKYPEHL[MU CPeJld CBEePCTHUKOB.

7. TloaroroBka oOyuaroluXxcs K Y4YaCTUIO B IIKOJbHBIX, DPAWOHHBIX,
TOPO/ICKMX, PperuoHa/IbHbIX, BCEPOCCUMCKUX OJIUMITMAJaX, KOHKypcax M
COpPEBHOBAHUSX I10 MaTeMaTHKe.

8. TloBbillleHWe ypOBHS TPaMOTHOCTM B 00/IaCTH  MCIOb30BaHUS
«MaTeMaTUUeCKUX TIaKeToB», 00ecreunBaroIMX aBTOMATU3alMI0 TIPOL[eCCOB
TOUCKa, aHamm3a, 00paboTKu, co3faHus, mepejgaud, dopManusaiuu (B BHUe
CTaTUYeCKUX W JAUHAMUUeCKUX rpaukoB, AWarpaMMm W TPOUMX BU3yasu3alvi
pe3y/IbTaTOB aHa/IM3a U MaTeMaTUYeCKHWX 3aKOHOMepHOCTel) B mporiecce yuebHOM
JesiTeNTbHOCTU TIPY U3yYeHUU MaTeMaTUKHU.

9. Pa3BuTHe TBOPYECKUX CIIOCOOHOCTel, TeOpeTHUeCKOro MBIIIIeHHsT Ha
OCHOBe HCII0/Thb30BaHus 1[U(POBLIX UHCTPYMEHTOB (B TOM UHC/Ie «MaTeMaTHUYeCKUx
TaKeTOB») B 00/1aCTH MOZIe/TMPOBaHMs, UMUTAI[UM U UHTEPIIPeTalui abCTPaKTHBIX
MaTeMaTHYeCKUX 00beKTOB U 00pa30B B BHe Pa3/IMUHbIX BU3ya/n3aluil (B TOM
yKuc/ie TIPOCTPAaHCTBEHHBIX 00BeKTOB). [IporpamMma paspaboTaHa C yueTOM
pekomeHzaIui hefiepasbHOM paboueli porpaMMbl BOCITUTaHMS. B uacTHOCTH, OHa
YUWTBIBAeT  TICUXOJIOTO-TIeJjaroruueckie  OCOOEHHOCTH  COOTBETCTBYHOIIEi
BO3PaCTHOM KaTeropuu 00y4Jaroiuxcs.

Takum obpaszom, peanusayusi Ilpoepammbl codelicmgyem noAyYeHUIO
cAeoyowux pe3ybmamos:

— JOCTH)KeHHe 00yUaroIUMHUCs TIJIaHUPYeMbIX JTMYHOCTHBIX,
MeTaripeIMEeTHbIX UM TIPeIMETHbIX pe3yJbTaTOB, B T. Y. COOTBETCTBYHOIIUX
yryOJIeHHOMY YPOBHIO U3yUeHHsI MaTeMaTHUKH;

— pa3BUTHe TMYHOCTH 00yuaromxcsi, GOpMUPOBaHUIO U YJOBJIETBOPEHHUIO X
COLManbHO 3HAYMMbIX UHTEPEeCOB U TIOTpebHOCTel;

— camopeanu3auys 00ydyaroIMXcsi 4Yepe3 ydacTde BO BHEYPOUHOMU
JesiTeNTIbHOCTH.

MecTo Kypca B o0pa3oBaTe/IbHOM mporecce

Bo ®I'OC OOO pnsa obs3aTembHOrO0 O0YUeHUsT YTBEP)KJEHBbI /[Ba yPOBHS
0CBOeHUs1 pabourx mporpamm TI0 MaTeMaTHKe: 0a30BbIN U yr1yb/ieHHbIN, HaulHast
c 7 knacca. CopepkaHie MPOTrpaMMbl 10 MaTeMmaTuke (yryiybjeHHbIN ypOBEHb)
HampaB/ieHO Ha y/IOBJeTBOPEHWe TIOBBIIIEHHBIX 3allPOCOB  OOyYarOIIMXCS,
cTpemMsIuxcss K Oosiee ryOOKOMY OCBOEHUIO TIPeIMETHBIX Pe3yJIbTaTOB.



[TporpaMMa Kypca BHEYPOUHOU fiesITeTbHOCTH « Tpy/IHbIe BOITPOCHI MaTeMaTHKI»
HarpaB/ieHa Ha pacllupeHue 3HaHWM 00yJaroIyxcs 10 MaTeMaTHKe [jisi KJIaCCOB C
00s13aTesibHBIM 6a30BbIM ypPOBHEM 00yueHUsi MaTeMaTHKe.

TemaTuueckoe IJIaHUPOBaHKe B [IPOrpaMMe Kypca BHEYPOUHOU J1esiTe/IbHOCTU
«TpyaHbIE BOMPOCHI MaTeMaTUKW» COCTAaB/IEHO TaK, UTO pacripejesieHue
cofiep>KaTellbHbIX —pa3Zie/ioB B HEM CHHXPOHU3WPOBAaHO C 00s3aTesbHOM
nporpaMmmoi 6a30Boro ypoBHsi. Peanu3sanys cojiep>kaHus ripejijiaraetcsi B opmax,
OT/IMUHBIX OT ypouHbIX. CrieflyeT OTMETUTD, UTO JJaHHBIA KYpC B OCHOBHOM LIIKOJIe
BBICTpAaMBaeTCsi He TOJILKO Ha PpaCIIMpeHHd MaTeMaTUuecKoro COJeprKaHus
6a30BOro YpOBHS, HO U Ha TOBBILLIEHUN YPOBHS CJIOKHOCTU 3a7iay, MpejJiaraeMbIix
JJIsI pellieHusl.

Pabouasi mporpaMMa Kypca BHEYPOUHOU JleATeTbHOCTH «Tpy/IHbIe BOMPOCHI
MaTeMaTUKW» TIpeJHa3HaueHa [/ peaiv3alid B 8 Kjacce W HarpaBjieHa Ha
JOCTIKeHHe 00yJarolMMUCs TUIaHUPyeMbIX pe3y/ibTaToB. IlocienoBaTenbHOCTD
M3ydeHusi TeM Kypca COBIMaJiaeT M0 BpPeMeHW C HU3yYeHHeM Kypca MaTeMaTHUKU
(anrebpbl U TreoMeTpHH) OCHOBHOM IIKOJIbI 0a30BOro YpOBHS, BCe TEMbI 10
BO3MOKHOCTH CUHXPOHU3UPOBaHbl C 0a30BBIM KYPCOM MaTeMaTHKU 0 KJ/IaCCaM.
Tembl O anreObpe W TeOMETPUM UePeYyIOTCs, UTO TIO3BOJISIET MaKCUMAasbHO
NpUOIU3UTH UX TI0 BpeMeHU U3yueHUsi K 0CBOeHHI0 6a30BOro Kypca.

[Tpu peanusatuu [Iporpammebl riepBasi 3afjaua yuuTessi COCTOUT B TOM, UTOObI
co3/aTh HeoOXOAWMBbIe YC/IOBUSI [jisi TIpUoOpeTeHUs] W pa3BUTHS YMEHUH,
CBSI3aHHBIX C MPOBe/IeHNeM UCC/e/IoBaHUI Ha MaTeMaTUUeCKOM Cofiep>KaHuu. [Iist
peliieHus 3TOM 3aziauu B [IporpamMmMe 0603HaueHO MecTo U chOPMYJIMPOBAHbI TEMbI
I71sI TIPOBe/IeHUs MCC/ieZloBaTeTbCKUX paboT.

Bropas 3amaua yuutens 1o peamusauuu  [Iporpammel  cBfizaHa C
BO3MO>KHOCTBIO CO3/laTh yCJIOBUS /11 00pabOTKHU | TMpezcTaB/ieHus: HHPOpMaIiuu
HAYUYHOT0 COZieprKaHus (B TOM UMCJIe C UCI0J/Ib30BaHUEM LIM(PPOBBIX MHCTPYMEHTOB)
TIpYU OpraHu3al[uy UHIMBUYaJbHOW 1 TPYNIOBOM MPOEKTHOM JesITe/IbHOCTH.

[ns  ycremHoW peanu3alyy — CLieHapUeB TPOEKTOB PEeKOMEeHJYeTcCs
WCMO/Tb30BaTh TePCOHabHbIe KOMITBIOTEPbl C YCTAaHOB/IEHHBIMUA O(UCHBIMU
MpOrpaMMaMU | [IOCTYTIOM K cet VIHTepHeT (KaK MUHUMYM OJIIH KOMTIBIOTep /IS
Ka)KJ|OW TPYIIIbI).

dopmbl  JIesITeIbHOCTU  00yUarol[uXcs MpeAyCMaTPUBAlOT aKTHBHOCTh U
CaMOCTOSITeJIbHOCTb, COUeTAlOT HWHAWBUAYaJTbHYIO U TPYIIOBYH pabory,
OT/IMYAIOTCS OT YPOUHBIX OoJiee IIMPOKKUM HCIT0/Ib30BaHHEM MCC/Ie[j0BaTeTbCKOM U
MIPOEKTHOW  /leATeNTbHOCTH, pellleHWeM HeCTaHJApTHhIX  3ajad W [p.
CTpyKTypUpOBaHHe TeMaTUUeCKOTO TJIaHUpOBaHUs B [IporpamMme COOTBETCTBYyeT



TIOPSIAIKY W3yUeHUs pa3/ie/ioB ¥ TeM ajareOpbl U rTeOMeTPHH B OCHOBHOM IIIKOJIe U TeEM
cambIM obecrieurBaeT ITPeeMCTBEHHOCTh YPOUHOM ¥ BHEYPOUHOU JiesiTe/IbHOCTH.

Peanuzauus Ilporpammbl  mpejriosiaraeT coyeTaHWe pa3IuYHbIX (opM
TPYMIOBOM paboThl (JUCKYCCHs; MaTeMaTUYeCKOe COPEeBHOBaHUE; TPAKTHKYM;
BbIOOD TeMbI IPOEKTa, TUIaHUPOBaHUe paboT, pacrpe/iesieHe poJiell, B3aMMOOIIeHKa
TIPU  BBITIOJTHEHWUW TPYMIOBBIX TPOEKTOB U UCC/Ie[OBaHUIN) U WHAWBUAYaTbHOU
paboThl (BBIMOHEHWE WHWBU/IyallbHOTO MCC/IeIOBAaHHsA, B TOM UMC/Ie C
WCTI0/Ib30BaHKeM I1[M(POBLIX MHCTPYMEHTOB; MPOBe/leHre YCTHOr0 000CHOBaHMS
TIpU pelleHrr HeCTaHJApTHBIX 3aJad, 3aau IMOBBLIIIEHHOIO0 YPOBHS CI0KHOCTH;
MOCTPOEHME MaTeMaTUUYeCKMX MoJjiefiel, WX UCCe/loBaHue; WHTepIipeTaLus
MOJIyYeHHbIX pe3y/IbTaTOB TP  pelleHWM 33Jjad C MEeXIpPeJMEeTHbIM U
MpaKTUUeCKUM CO/lep)KaHreM; TIOWCK, HWHTepIipeTalus, IipeoOpa3oBaHre W
TpUMeHeHre MaTeMaTUueCcKol MH(GOpMalMKi; CaMOCTOsITe/TbHOe OTKPbITHE HOBOTO
MaTemMaThueckoro (akrta). Vcrmosb3oBaHue Takux ¢GopM paboThl TOMOTaeT
pa3BuBaTh y OOy4arolUXCs, C OJHOW CTOPOHBI, HAaBLIKA BOCIIPUSTUS HOBOM
vH(QOpMaluM MNPy Ppa3luyHbIX (opMax ee TOAAuYv, a C JPYroM CTOPOHBI —
AaKTUBHOCTb, CaMOCTOSITeJIbHOCTb W CIIOCOOHOCTH K TBOpUecTBY. (OcCBoeHHe
[TporpaMMsI [JOJKHO JIOTIO/THATh M Pa3BUBATh 3HAHUS U YMeHHsT 00ydJaromuxcs B
o6/1acT¥ MaTeMaTHKH, OpUEeHTHPOBATh MX Ha 00yueHHe B Cpe/iHel I1TKOJIe B K/laccax,
TpelyCMaTpUBAIOIIMX OCBOEHHEe MaTeMaTHKU Ha yriyOJeHHOM YypOBHe, B
YaCTHOCTU TEXHOJIOTMUeCKOTO MpoQusis, a TakKe CIIOCOOCTBOBAaTh COLIUATBLHOMY
(hopMHPOBaHHIO TUYHOCTU 00YUarOIINXCS.

[Iporpamma Kypca paccudtaHa Ha 34 uaca oOyueHuss B 8 Kiacce mnpu
MpOBe/ICHUU 3aHATAW OAWH pa3 B Hedeqo 1o 1 akaZeMuyecKomy uacy.
LlenecooOpa3HbIM SIB/ISIETCSA uepe/jOBaHWe TeM 3aHATHM C ajrebpandyeckuM U
reoOMeTpUYeCKHUM COJlepXKaHUEM.

B 3aBUCMMOCTM OT KOHKDETHBIX YyC/I0BUM peanu3auuu [Iporpammbl u
KOTMUeCTBa 00YyUaroIuxcs A0MyckKaeTcss GOpMUpPOBaHHe TPy U3 00yJaromuxCst
pasHbIX KJIacCOB B TpeJiesiax OJHOM mapamiend. [lporpamma Moxket
pean30BbIBaThCs 00pa30BaTe/IbHOM OpraHM3aliell CcaMOoCTOSITe/TbHO JIMOO Ha
OCHOBe B3aUMOJIEMCTBUSI C [PYTMMH OpPraHU3allisiMH, OCYILeCTBJISIFOIAMU
obOpa3oBaTebHYI0 JesITeTbHOCTb.

[To ycMOTpeHUIO yuuTesisi HeKOTOpbIe 3aHSATHS MOTYT ObITh UCK/IFOUEHbI WU
3aMeHeHbl. PekomeHAyeTcss BK/IOUMTh B [IporpaMMy pervoHaibHbIM KOMITOHEHT:
KCKYPCUM Ha TMpeAIpUsiTUsi, B peruoHajbHble My3eU, BYy3bl TeXHUUeCKOU
HaTpaB/IeHHOCTH /IJIsi TIOBBIIIEHHsI WHTepeca OOyYaroImUXCs K IMPaKTUYeCKOMY
M3y4yeHUI0 Npodeccuii, CBsi3aHHbIX C MaTeMaTUKOM.



COJIEPJKAHUE KYPCA BHEYPOUHOMH JEATE/IBHOCTH
«TPYJHBIE BOITPOCBI MATEMATHUKN»

8 KV/IACC

Yuc/ia ¥ BBIYUC/TeHUA

KBagpaTHbIi KOpeHb. Brino/iHeHUe orepaliyii C MppaljuoHaIbHbIMU YUC/IaMH.

Asnredpanueckne BbIpaXKeHHS

IIpo6HO-paioHanbHbIe BeIpakeHus1. CTerieHH. BhITo/iHeH1e TOXXAeCTBEHHBIX
nipeoOpa3oBaHuil pallMOHA/IbHBIX BhIPayKEHUM.

IlenTpasibHass cCMMMeTpUs

@®opMy/IMpOBKAa OMpefie/ieHUs] M [JOKa3aTelbCTBO CBOMCTB LI€HTPAJIbHO-
CUMMeTPUUHbIX Guryp. [lefeHre 0Tpe3Ka Ha pPaBHbIe YaCTH C MOMOILIbIO LIUPKYJIS U
nvHekku. WcciefgoBarenbckass paboTra: CBOMCTBA 1I€HTPA/IbHO-CUMMETPUUHBIX
uryp.

Ilpoekm: nieHTpa/sbHasi CAMMETPUS B OKpY>KatollleM MUpe.

YeTbIpEéXyroibHUKH

[TapannenorpamMM, ero TIpU3HAaKW M CBOWCTBa. [IpsSIMOYronbHUWK, poOMO,
KBaZIpaT, UX TIPU3HAaKuW W CBoicTBa. Tpamerusi. PaBHOOeApeHHas Tpamerus, eé
CBOMCTBA U Npu3HaKu. CpefHsis TMHUSA TPeyroJIbHUKA U CPeJHSs JIMHUS TparieLiyuu.
CBOUCTBA Y MPU3HAKU CMELMa/IbHBIX BUJOB YEThIPEXYTOJIbBHUKOB

Hccnedosamenbckas paboma: 3HaKOMbIe U He3HAKOMbIE UeThIPEXYTOTbHUKH.

YpaBHeHus 1 HepaBeHCTBa

OrnpefienieHre PaBHOCWJIbHBIX YpaBHeHUH. [IprMeHeHMe CBOWCTB ypaBHEHUH
C opHOM mnepeMeHHOM. OmpezaeneHWe KOJWYeCTBA [IeMCTBUTEIbHBIX KOpPHeU
KBa/[paTHOTO  ypaBHeHus. PellleHne  ApoOHO-palMOHA/NBLHBIX  YpaBHEHWUH,
CBOJSIIMXCS K JIMHEVMHBIM WX K KBaZpaTHbIM yPaBHEHUSIM, UCTT0J/Ib30BaHUE MeTO/ja
3aMeHbl TIepeMeHHOM. PellleHHe TEKCTOBBIX 3aj/jau ajrebpanueckuM criocobom:
Tiepexo/] OT CJIOBeCHOM (hopMYJIMPOBKH yC/IOBUS 3aZiaud K ajireOpanueckoi Moziesii
MyTeM COCTaB/ieHWs ypaBHeHMs; pellleHWe COCTaB/€HHOr0 ypaBHEHWUS;
VHTepripeTalis pe3y/brara. ['paduueckas UHTepripeTalusi YpaBHEeHUN C [IBYMsl
riepeMeHHbIMM.

Pelienne cucrem ypaBHeHWH, B KOTOPBIX OJHO W3 yPaBHEHUU He SIBJISIETCS
nvuHerHbIM. ['paduueckasi WHTeprnpeTaLiUsi pelleHusi ypaBHEHUsI C [ABYMsl
repeMeHHbIMM M CUCTEM ypaBHEHWM C [JBYMs TlepeMeHHbIMU. PereHue
HeJIMHEeWHbIX HePaBeHCTB U UX CUCTeM. PellleHre HepaBeHCTB, COZEPXKAllUX 3HaK
Moaysisa. M3o6paskeHre pellieHUss HepaBeHCTBA C OJHOM TepPeMEeHHOW U CUCTeMBI
HepaBeHCTB Ha KOOPJWHATHOU MPSIMOM, 3alMCh PeLIeHHs C TTIOMOIbI0 CUMBOJIOB.



HepaBeHcTBO C ABymsi mepeMeHHbIMHU. ['padmueckuii MeTO[] pellieHusi CUCTeM
HEPaBeHCTB C JIByMsi TlepeMeHHBIMU.

Hccnedosamenbckast paboma: paBHOCUILHOCTE U CTIe[ICTBUE.

Hccnedosamenbckass paboma: rpaduueckasi UHTepIipeTalysi ypaBHEHUN C
JBYMsI TIepeMeHHbIMMU.

Hccnedosamenbckas paboma: TpabUUyecKW MeTO[ pelleHus CHCTEM
HEPaBeHCTB C ZIByMsI TlepeMeHHbIMH.

IIpeoOpa3oBaHue nogo0us

[Tpeo6pa3oBanue 1mozobus u mogobHbie hurypbl. COOTHOIIEHUS B MOA00HBIX
durypax.

Hccnedosamenbckas paboma: uTo Takoe pakras?

Jloka3aTe/1bCTBa HEPAaBEeHCTB

O1leHKa 3HaueHusl BbIpa)KeHUsl C UCI0/Ib30BaHWeM HepaBeHCTB. [IprMeHeHue
CBOWCTB HEpaBeHCTB B XoJe pelleHUs 3afau. OmnpejesneHre DPaBHOCUIBbHBIX
HepaBeHCTB. JloKa3aTe/bCTBO HepaBeHCTB. PellleHre TeKCTOBBIX 3a/au C OMOILBIO
JIMHEeMHBbIX HePABEHCTB C O/HOM MepeMeHHOM.

Hccnedosamenbckasi paboma: niHeHOe HEPaBEHCTBO C OJJHOM MepeMeHHOM C
rapaMeTpOM.

IIpsiMoyro/ibHbIE TPEYroJTbHUKH

Teopema Iludaropa v eé mpruMeHeHUe TPU pellleHHH MpaKTUYeCKuX 3ajau.
JloKa3aTenbCTBO COOTHOLUEHWM MeXAY TMPONOpPLUMOHAJBHBIMA OTpPe3KaMu B
MIPSIMOYT'0JIbHOM TPeyTo/IbHUKe (BbICOTa, MPOBeJEHHAsI U3 BePILIUHbI IPSMOr0 yTJia;
MeTpuueckue COOTHOIIeHUs). [IprMeHeHWe COOTHOLLIEHWW TIpYU  pelleHUH
reoMeTpuyeckMx 3ajad. 1puroHomerpuueckue (QyHKLMHA OCTPOro  yrja
MIPSIMOYT0JILHOTO TPeYTo/IbHUKA (CHUHYC, KOCUHYC, TAHT€HC, KOTAHTeHC). 3HaueHusI
TpUroHoMmeTpuueckux GyHkum s yriaoB 30°, 45°, 60°. PelenHue 3amau c
WCI0J/Ib30BaHWEeM TPUTOHOMETPUUECKUX (DYHKIIUMA.

IMpakmukym: pellieHre NMPaKTUKO-OPUEHTUPOBAHHBIX 3a/1ay.

Mamemamuueckoe copegHO8aHue: pellieHUe 3a/lay pa3HbIMU MeTOJaMHU.

DyHKIMH

[Touck obGsacTu ompejienieHHss U MHOXeCTBa 3HaueHMM (yHKuuu. ['paduk
dbyHnkiuu k/x. @yHkiusa Buza (ax + b)/(cx + d).

Umnc/ia ¥ BbIUMC/IEHUS: IeTUMOCTh

dopMy/IMpOBKa OrpejiesieHus: AeJMMOCTH Halleslo, YKcesl, CPaBHHUMBIX T10
JaHHOMY MOJY/t0. BeinmomHeHue peseHUss C OcTaTKOM. Jloka3aTeabCTBO U
TpUMeHeHre CBOWMCTB CpaBHEHMWM Mo MoAy/t0. HaxoKJeHue OCTaTKOB CyMMbI U
TIpor3Be/ieHusI TI0 JaHHOMY MOJYJIIO.

Hccnedosamenbckasi paboma: feviMoCTb.



IINTAHUPYEMBIE OBPA3OBATEJ/IBHBIE PE3YJ/IBTATBI

JINYHOCTHBIE PE3YJ/IbTATBHI

1) nampuomuuecko20 80CNUMAHUSA:

- TMposiBJIeHWe WHTepeca K TMPOLLJIOMY U HACTOSIEMY POCCUMCKOU
MaTeMaTHKW;

- LIEHHOCTHOE OTHOIIEeHWe K [OCTM)KEHHUSIM DPOCCHUMCKMX MaTeMaTUKOB WU
POCCUMCKOW MaTeMaTUUeCKOM IIKOJIbl, K MCIO0JIb30BaHUKO 3THUX [JOCTM)KEHWU B
JPYTUX HayKax Y MPUK/IaJHbIX cepax;

2) 2paxco0aHcKo20 U OyX08HO-HPABCMBEHHO20 80CNUMAHUSL:

TOTOBHOCTb K BBITIOJTHEHWIO 00S3aHHOCTeM TpakKZaHWHA U pean3allid ero
TIpaB; Mpe/iCTaB/leHre 0 MaTeMaTUUeCKMX 0CHOBaX (hyHKLIMOHMPOBAHUSI Pa3/InUHbIX
CTPYKTYp, fIBJIEHWM, TIPOL[eAyp TpakAaHCKOro oOiecTBa (Hampumep, BLIOODHI,
OTIPOCHI), TOTOBHOCTh K OOCY)KAEHHIO ITUUECKHUX Ipo0/eM, CBSI3aHHBIX C
MPAaKTUYeCKUM TpUMeHeHWeM [IOCTM)KeHUM HayKu; OCO3HaHWe Ba)KHOCTU
MOPaJ/IbHO-3TUUeCKUX TIPUHIUIIOB B JIesiTe/IbHOCTHA YUEeHOro;

3) mpyodogo20 8ocnumaHusi: yCTaHOBKA Ha aKTHMBHOe ydacTue B pelleHUU
MPAKTUYECKUX 3a/lau MaTeMaTHMUeCKOW HallpaB/IeHHOCTH; OCO3HaHWe Ba)KHOCTH
MaTeMaTUueCKoro o0Opa30BaHUsI Ha TIPOTSHKEHUM BCeM >KWU3HU i yCIelHOU
npodecCHOHATLHOW — IeITeTbHOCTA U pa3BUTHE HeOOXOJUMBIX  YMeHH;
OCO3HAHHBIA BHIOOP W TMOCTPOEHWEe WHAWBU/ya/IbHOW TpaeKTOpru 0Opa3oBaHUS U
YKU3HEHHBIX T/ITAHOB C yUeTOM JIMYHBIX HHTEPECOB U 00111eCTBEHHBIX MOTPeOHOCTel;

4) acmemuuecko20 80CNUMAHUs1: CIOCOOHOCTH K 9MOI[MOHATBHOMY
M 3CTEeTUUeCKOMY BOCTIPUSITUI0 MaTeMaTHYeCcKMX OOBEeKTOB, 3ajiau, peIleHuH,
paccyXJeHuli; yMmeHue BUIeTh MaTeMaTHUyeCcKre 3aKOHOMEPHOCTU B UCKYCCTRBE;

5) UeHHocmu HAY4YHO20 NO3HAHUS: OpUEHTalusi B [leATeJTbHOCTU Ha
COBPEMEHHYIO CUCTEMY HayUHBIX ITPe/ICTaB/IeHN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS ueioBeKa, TIPUPO/ILI U 00INecTBa; NMOHUMaHWe MaTeMaTHYeCcKOW HayKh
Kak cdepbl uesoBeuecKou JiesiTeTbHOCTU, 3TAllOB ee Pa3BUTHSA U 3HAUUMOCTH ISl
pa3BUTUS [MBUIM3ALIMY; OBJaJileHHe $3bIKOM MaTeMaTHKU U MaTeMaTH4eCKOM
KyJbTYpOM  KaK CpeJCTBOM  TIO3HAaHWSI MHUpPQ; OBJaZleHWe  HaBbIKaMU
MCCTIeI0BaTe/IbCKOMU JesiTelTIbHOCTH;

6) @usuueckozo ocnumMaHusi, (GopmMupo8aHusi Kyabmypbl 300p08bsl U
IMOL[MOHAILHOTO 0/1aromoyuusi: TOTOBHOCTh MPUMEHSITh MaTeMaTHyecKre 3HaHUs
B UWHTepecax CBOEro 3/I0pPOBbsl, BefleHHUsI 3[0POBOTO obOpa3a >KHW3HU (30pPOBOE
nUTaHWe, cOa/laHCHPOBAHHBIN PEe)KUM 3aHATUN U OTAbIXA, peryspHas pusnueckas
aKTUBHOCTB), COPMHUPOBaHHOCTh HaBbIKa pedieKCUU, TPU3HaHKe CBOEro rpaBa Ha
OIITMOKY 1 TaKOTO ’Ke TIpaBa JPyroro 4eyioBeKa;



7)  3KO0/102UYECKO20  80CNUMAHUS:  OpWEeHTalMs Ha  TpUMeHeHue
MaTeMaTHUeCKWX 3HaHUW [jIs pelleHUs 3aJau B 00/IaCTM COXPAHHOCTHU
OKpYy>Karolllel Cpefibl; TIJIAHWPOBaHWE TMIOCTYNKOB M OLIEHKA MX BO3MOXXHBIX
TOCTIeICTBUM [/  OKPY>KAIOLL[el Cpe/ibl; OCO3HaHMe T/00a/bHOr0 XapakTepa
9KOJIOTMUeCKUX TIP0o0JIeM U TyTel UX pelieHus;

8) adanmayuu K u3MeHsIroWUMCS yCA08USM COYUAAbHOU U NpUPOOHOL cpedbl:

rOTOBHOCTb K J€MCTBUSIM B YCJIOBUSIX HeOMpe/ie/IeHHOCTH, TOBBILLIEHUIO
YPOBHSI CBOeli KOMITETeHTHOCTH uepe3 MPaKTUUeCKYIo AesTe/lbHOCTb, B TOM YUCJ/Ie
yMeHUe YUWTbCS y APYTUX Jitojiel, rnpuobpeTaTb B COBMECTHOM [1esiTeIbHOCTU
HOBbIe 3HaHWs, HABbIKKW W KOMIIETEHIIMM U3 OIbITa JPYruX; HeoOXOAWMOCTb
dbopMupoBaTh HOBBIe 3HaHWS, (POPMYJIUPOBATH WZAEU, TOHSATHS, TUTOTe3bl 00
00BeKTax U SIBIEHUSIX, B TOM UKC/le paHee He U3BECTHBIX, 0CO3HaBaTh [eUI[UThI
COOCTBEHHBIX 3HAaHWW W KOMIIETeHTHOCTel, TIJITAHUPOBaThb CBOe pa3BUTHE;
COCOOHOCTh 0CO3HABATh CTPECCOBYHO CUTYallUi0, BOCIIPUHUMATH CTPECCOBYIO
CUTyallI0 KaK BbI30B, TPeOyOIUii KOHTPMep, KOPDPEKTHUPOBAaTb IPUHHMMaeMble
pellleHUs] M JeWCTBUsA, (OPMy/IMpPOBaTb U OLEHUBaTb PUCKU U TOC/Ie[CTBUS,
¢dbopMHpOBaTh OMBIT;

9) socnumaHusi UHGPOPMAYUOHHOU KY/AbMYypbl:

MposiBJieHWe WHTepeca K WCIO/b30BaHUID LIU(PPOBBIX TEXHOJOTUN /ISt
ONTUMM3AI[MK TIPOI[eCCOB TIOMCKa, aHaau3a, o0paboTKW, cOo37jaHus, Iepefauu
MaTeMaTh4yecKol MHGOpPMalMM 1M BU3yau3alii MaTeMaTHueCcKuX o00001eHnid 1
pe3yJ/ibTaTOB aHa/iM3a; FOTOBHOCTb K MCI0J/Ib30BAaHUIO LIM(PPOBBIX UHCTPYMEHTOB
I71sI BBITIO/THEeHHs1 yueOHOM eI TeTbHOCTH TPU M3yUYeHWH MaTeMaTHKH; CIIOCOOHOCTh
MPUMEHSITh  LIU(PPOBble HMHCTPYMEHTbI B YCJOBUSIX peajv3aliud Mep Tio
TIpeIyTIPEXX/I€HUI0  BO3MOJKHBIX ~ HEraTMBHbIX  TIOCJIE[ICTBUM  aKTMBHOTO WU
cUCTeMaTUUYecKoro NpuMeHeHUs LIU(PPOBBIX TEXHOMIOTHUM B YueOHBIX LiessX.

METAIIPEAMETHBIE PE3YJ/IBTATbBI

1. ITo3HaBaTe/IbHbIE YHUBEPCA/TbHbIE yueOHbIe JeiiCTBUSA

1) ba3oseble no2uyecKue oeticmeusi:

BBLISIBJIITh U XapaKTepy30BaTh CYIlleCTBeHHbIe TMPH3HAKKA MaTeMaTHueCKuX
O0BEeKTOB, TIOHATHM, OTHOIIEHWW MeXJy TOHATUSIMH, (OPMYIUPOBATh
oripefie/ieHUsI TIOHSTUM, YCTaHAB/IMBaTh CYIleCTBEHHBIM MPU3HaK KaacCU(PUKaIIH,
OCHOBaHWUsI /i/1s1 000011IeHNs U CPaBHEeHUsI, KpUTepyH TIPOBOIMMOTI0 aHa/In3a;

BOCTIpMHUMATh,  (GOpMy/MpoBaTb U  TpeoOpa3oBbIBaTh  CYXK/EHUS:
yTBepuTe/IbHbIe U OTpHUllaTe/IbHbIe, e JMHUUHbIe, YaCTHbIE U 00II[1e, YCIOBHEIE;

BBISIBJISITb MaTeMaTHUYecKre 3aKOHOMEPHOCTU, B3aUMOCBSI3U 1 TIPOTHMBOPeUNs
B (hakTax, AMAHHBLIX, HAOJIIO/IEHUSIX U YTBEP)KIEHUSX, TIpe/jiaratb KpUTepud [jisl
BbISIB/IEHUS] 3aKOHOMEPHOCTEeH Y TIPOTUBOPEYNY;



Jle/laTb BBIBOZIbI C HCIIOJb30BaHHWEM 3aKOHOB JIOTHKH, JeJyKTUBHBIX U
WH/IYKTUBHBIX YMO3aK/IFOUeHHH, YMO3aK/IFOueHU 110 aHa/IOThH;

pa3buparh [0Ka3aTe/lbCTBAa MaTeMaTHYeCKUX YTBepKAeHuil (TpsiMble U OT
MPOTUBHOTO), TPOBOJAUTL CaMOCTOSITe/IbHO [l0Ka3aTelbCTBA MaTeMaTUueCKuX
(haKTOB, BBICTPaMBAThb apryMeHTalldi0, TTPUBOJUTEL MPHUMEPbI M KOHTPIPHUMEDHI,
NPUMEHSITh MEeTOJ] MaTeMaTHUeCKOM WHAYKLUM, O00OCHOBBIBaTH COOCTBEHHbBIE
paccyx/ieHusi;

BbIOMpaTh crocob pellieHusi yueOHOM 3ajauM (CpaBHMBaTh HECKOJIBKO
BapUaHTOB pellieHus], BLIOUpaTh Harbosiee MOAXOASILIMN C y4eTOM CAMOCTOSITe/TbHO
BbI/le/IeHHbIX KPUTEPUEB).

2) ba3zoeble uccaedosamenbckue 0elicmeust:

WCTIO/Tb30BaTh BOTPOCHI KaK WCC/Ie/I0BaTeIbCKUM WHCTPYMEHT T103HaHUS,
dbopMyspoBaTh ~ BOMpOCH,  (DUKCUpYIOIWMe  TMPOTUBOpeure,  IpoO/eMy,
CaMOCTOSITEJIbHO yCTaHaB/IMBaTh MCKOMOe M JaHHOe, (hOpMHPOBAaThb TMIIOTE3Y,
apryMeHTUPOBAaTh CBOIO MO3ULIUI0, MHEHUE;

MPOBOUTH T0 CAMOCTOSITEJIbHO COCTAaBJIEHHOMY IJIaHy 3KCIIePUMEHT,
UCC/IeIoBaHUE TI0 yCTAHOBJIEHUIO OCOOEHHOCTeM MaTeMaTHuecKoro OOBeKTa,
3aBHCUMOCTeHN 00bEKTOB MeX/y COOO0M;

CaMOCTOATe/IbHO (opMyIMpoBaTh 0000IIEHUsT W BBIBOJLI T10 pe3y/ibTaTaM
NpOBeJileHHOTO  HaO/IoZieHusl,  UCC/AeloBaHUsl, 9JKCIIepPUMeHTa,  OL|eHUBATh
JI0OCTOBEPHOCTh MOTyYeHHbIX Pe3yJ/IbTaTOB, BLIBOAOB M 0000IIeHUI;

MIPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHe TIpoljecca, a TakKXKe BbIIBUTaTh
TIPe/ITI0/I0’KEeHHS O eT0 Pa3BUTHH B HOBBIX YC/IOBUSIX.

3) Paboma c uHgopmayueii:

BBISIB/ISITH  HEIOCTAaTOYHOCTb Y M30BITOUHOCTb HWH(OpPMAIUH, [AaHHBIX,
HeoOXOIUMBIX [I/IsI pellieHUs 3a/jauy;

BbIOMpAaTh, aHa/JM3MPOBaTh, CUCTEMaTU3UPOBaTb U WHTEPIIPETUPOBATh
MH(OPMALIMIO Pa3/IMYHbIX BUAOB U (POPM TIpe/iCTaB/IeHNUS;

BbIOMpaTh (opMmy TipejcTaB/ieHuss UWHGOpPMALMd W WTFOCTPUPOBATh
pelllaeMble 3a/jauy CXeMaMH, iMarpaMMaMu, WHOW TpadrKoi U UX KOMOMHALIVSIMUY;

OLI€EHWBATb HaZIe)KHOCTh MH(MOPMAI[UM T10 KPUTEPUSM, TPeI0XKeHHbIM WA
chopMy/IMPOBaHHBIM CAMOCTOSTE/THHO.

2. KoMMyHHKaTHBHbIe YHHBepCca/lbHbIe yue0HbIe JeiCTBHS:

BOCTIpYHUMATh ¥ (DOPMY/IUPOBATh CYK/IeHHsI B COOTBETCTBUM C YCIOBUSIMU U
1jesissMU 0011[eHUs], SICHO, TOUYHO, TPAMOTHO BbIPa’KaTh CBOIO TOUKY 3PEHUSI B YCTHBIX
M TIMCbMEHHBIX TeKCTax, [laBaThb TIOSCHEHHs TI0 XOJy pelleHus 3a/lauw,
KOMMEHTHPOBATh TMOTyUeHHbIN pe3y/IbTarT;



B Xofie 00Cy>K[jeHUs 3a/laBaTh BOMPOCHI M0 CYII[ECTBY OOCY’>KJaemMoi TeMbl,
npobsieMbl, pellaeMOM 3afiauM, BBICKA3biBaTh H/eH, HalleJileHHble Ha TIOMCK
pellleHus,, COTIOCTaB/SATh CBOU CYXKIEHHWS C CYKIEHWSIMH [PYTMX Y4aCTHUKOB
auvasora, oOHapy)XMBaTh pa3/iviuvie W CXOACTBO TIO3WI[MM, B KOPPeKTHOU (opme
(dopmyMpoBaTh pa3HOT/IACHsl, CBOM BO3PaXKeHHS;

Npe/ICTaB/IsITh Pe3y/ibTaThl PellleHUs 3a/lauM, SKCIepUuMeHTa, UCCIe[J0BaHus,
MPOeKTa, CaMOCTOSITe/TbHO BbIOMpaTh (OpMaT BBICTYIUIEHWSI C Y4eTOM 3afiau
Tipe3eHTaly U 0COO0EHHOCTeN ayJUTOPUY;

MOHMMATh M WCII0J/Ib30BaTh TIPeUMYyIllecTBa KOMaHAHON U WHAVBUAYaTbHON
paboThl TpH pellleHWH Y4yeOHBIX MaTeMaTHYeCKuWX 3ajad, MpPUHUMAaTh Lefb
COBMECTHOM [IesiTeJIbHOCTH, TJIaHUPOBaTh OpraHU3al[di0 COBMECTHOW paboThI,
pacripefiesiith BUAbI paboT, JOrOBapyBaThCs, OOCYKAATh TIPOL[ECC U pe3y/bTaT
paboThI, 0000ITIaTE MHEHHUSI HECKOMBKUX JTHO/IEH;

yuaCTBOBaTh B I'PYIIOBBIX (opmax paboThl (00CyXAeHHs, 0OMeH MHeHUH,
«MO3TOBBI€ LITYPMbI» U WHBIE); BBITIOJHATH CBOIO YaCTh paboThl U KOOPJUHUPOBATD
CBOU JIEUCTBUSA C APYTUMU YjieHaMH KOMaH/Ibl, OIleHUBAaTh KauecTBO pe3ysbTara u
KaueCcTBO CBOETO BK/IaZia B OOL[11 pe3y/ibTaT 10 KpUTepusiM, ChopMyiipoBaHHBIM
yuaCTHUKaMH B3aUMO/IeCTBYSI.

3. Pery/iaTUBHBbIE yHUBEpPCa/IbHbIE yYeOHbIE AelCTBUA

1) CamoopeaHuzayus:

BBISIB/ISITH TIPOOJIeMbl [/Is1 pellieHUs] B >KU3HEHHbIX U YueOHbIX CUTyalUsX,
OpPUEHTUPOBAThCS B Pa3/IMUHbIX TIOAX0ZAX MPUHATHUS pellieHui (MHAUBUIYa/IbHOE,
IPYIIIIOBOE);

CaMOCTOSITeJTbHO COCTaB/ATh TIJIaH, aJTOPUTM pellleHust 3afaud (WM ero
YyacTb), BBIOMpATh CMOCOO pellleHHsT C Y4eTOM UMEROIIUXCS PpecypcoB W
COOCTBEHHBIX BO3MOJKHOCTeH, apryMeHTHPOBaTh M KOPPEKTHUPOBAaTh BapUAHTHI
pellieHni C yueTOM HOBOW MH(OpMaLIUH.

2) CamoKoHmpo/b:

B/a/IeTh CrIoco0amMy CaMOTIPOBEPKU, CAaMOKOHTPOJISI TIPOLiecca W pe3yJbTaTa
pellieHysI MaTeMaTHUeCKOU 3a/jaui, CAMOMOTHBALIU U pedIeKCUy;

TIpeIBUJETh TPYAHOCTH, KOTOPble MOTYT BO3HUKHYTh TIPU PEIIeHHH 3a/jauy,
BHOCHTb KODPEKTHUBBI B [IeITEIbHOCTH HAa OCHOBE HOBBIX OOCTOSITE/THCTB,
HaliIeHHbIX OLLIKMOOK, BbISIBJIEHHBIX TPY/JHOCTEH;

OLIeHHMBaThb COOTBETCTBHE pe3y/bTaTa AesiTe/IbHOCTU TOCTAB/JI€HHOW Liesiu U
YCJIOBUSIM, OOBSICHSITh TIPUUMHBI AOCTHDKEHUsI WM HeJOCTYKeHUS 1[e/d, HaXOJUTh
olIMOKY, ZaBaTh OL[eHKY MPHOOPETEeHHOMY OTIBITY.

3) OMOYUOHANBHDBIU UHMeAIeKM:



BbIp@KaTh IMOLMU TP M3yUeHWH MaTeMaTHUueCKux OOBeKTOB U (DaKToB,
[laBaTh SMOLIMOHA/IbHYIO OLIEHKY pelleHHrs 3a/iauul.

IMPEIMETHBIE PE3YJ/IBTATHI

8 KV/IACC:

1) TloHMMaTh ¥ MCMOJIb30BaTh TPEACTAaBAE€HUS O PACIIMPEHUM YHC/I0BBIX
MHO>KEeCTB.

2) CpobosHO  orepyupoBaTh  TOHATHSMM:  KBaJpaTHbIE  KOpEHb,
apubMeTUUeCKU KBaJpaTHbIM KOpeHb, UppallMOHA/JbHOE YMC/I0, HaxXO/UTh,
OlLleHMBaTh KBa/lpaTHble KOPHM, UCIIO/b3ys MPU HEO0OXOJUMOCTH Ka/bKY/sTop,
BBITIO/IHATh Tpeo0pa30BaHUs BLIDA)KEHUM, CO/IepXKall[iX KBa/lpaTHble KOPHH,
VICTIO/Tb3YsI CBOMCTBA KOPHEW.

3) Vcnonb30BaTh HauvaabHbIE MPE/CTAaBIeHUSI O MHOXKECTBE 1eUCTBUTE/TbHBIX
yuces1 [/l CpaBHEHUSI, OKPYT/IeHUsI U BBIUMC/IEHNH, U300pakaTh /1eHCTBUTE/TbHbIE
yKc/ia TOUKaMU Ha KOOPAWHATHOM TIPSIMOM.

4) Vcrionb30BaTh 3amMCcH OOMBIIKMX ¥ MaJbIX UHACEN C TIOMOIIIBIO AeCITUYHBIX
npobeit u cremeHeit unciaa 10, 3ammMchiBaTh M OKPYIVIATH UHWC/IOBbIE 3HAUEHUS
peaibHbIX BEJIMUUH C UCTI0J/Ib30BAHUEM PAa3HbIX CUCTEM HM3MePEeHUH.

5) CBoOOjfHO oOMepuUpOBaTh TOHATHEM OCTaTKa MO0 MOJYJ/I0, TMPUMEHSTh
CBOMCTBAa CPaBHEHWU MO MOJYJII0, HAXO/IUTh OCTaTKKW CyMMbI U TIPOU3Be/IeHUs 110
JAHHOMY MOZYJIIO.

6) HaxomuTthb AoTNyCTUMble 3HaUeHHsl TlepeMeHHbIX B APOOHO-pal[MoHaIbHBIX
BbIDaKEHUSX.

7) TIpuMeHsITh OCHOBHOE CBOMCTBO PallMOHA/IbHOM IpO0H.

8) BrInoHATE MprBejeHre aredpanuecKux Jpobeii K 0011jeMy 3HaMeHaTeTto,
CJIOKeHUe, YMHOXKeHUe, fiefieHue anreOpanueckux apobeii.

9) BhINMOMHATL TOXKAECTBEHHbIe ITPeo0pa30BaHus PalMOHA/IbHBIX BhIPaXKeHUH.

10) TTpumensiTh Mpeobpa30BaHMs BHIPDAYKEHUH [I7Is1 pellieHus pa3/InuHbIX 3a/1au
Y3 MaTeMaTUKH, CME)KHbIX MIPeJIMETOB, U3 pPeaJbHOW MPaKTUKU.

11) TlpuMeHSITH TOHATUE CTeMEHW C LieJIbIM TOKa3aTeseM, BbITIOHSATh
nipeoOpa30BaHus BBIPAYKEHUM, COJIepyKAll[UX CTEIeHH C 1e/IbIM MToKa3aTe/eM.

12) HaxoguTe [OMYyCTHMble 3HAaU€HWS] [I€PEMEHHbIX B BbIPAKEHUSIX,
cofieprKalux apudmMeTdecKre KBajipaTHble KOPHHU.

13) BoirmonHsaTh TTpeoOpa3oBaHyst UPPAI[MOHA/IbHBIX BhIpa)KeHUM, UCIIO/b3Ys
CBOKCTBA KOPHEM.

14) Pematb Apo6HO-paljioHa/IbHbIE yPaBHEHHSI.

15) Pewiath /MHelHbIE ypaBHEHMWsI C MapaMeTpaMH, HeC/IO)KHbIe CUCTeMBbI
JIMHEWHBIX YPaBHEHHWH C MapaMeTpaMH.



16) IlpoBoguTh MCC/IeJOBAaHUS YPAaBHEHUM U CUCTEM ypaBHEHHU, B TOM UHCJIe
C mnpuMeHeHWeM rpadUuecKUx TMpeJCTaB/ieHul (yCTaHaB/lvMBaTh, HMeeT JIU
ypaBHeHUe WK CUCTeMa YpaBHeHHUI pellieHus], eC/TU UMeeT, TO CKOJIbKO, U TIpoYee).

17) IlepexoauThb OT C/I0BECHOH (HOPMYMPOBKH 3a/lauH K ee anreOpanyeckou
MOZie/id C TIOMOII[bIO COCTaB/ieHUsI ypaBHEHUSI WM CUCTeMbl ypaBHEHUH,
WHTEePNpPeTUPOBaTh B COOTBETCTBUM C KOHTEKCTOM 3a/lauM IOTyUeHHbIM pe3y/ibTarT.

18) TlpuMeHSITH CBOMCTBA UWCIOBBIX HEPABEHCTB /i1 CPaBHEHWs], OlIeHKH,
pellaTh JIMHEMHbIe HepaBeHCTBA C OJHOW MepeMeHHOMW W WX CUCTeMbl, [aBaTh
rpauueckyr0 WUTIOCTPAL[MI0 MHOKeCTBA peLIeHWM HepaBeHCTBa, CUCTEMBI
HepaBeHCTB. JloKa3bIBaTh HEPABEHCTBA.

19) INoHnMaTk U UCT0/Ib30BaTh (PYHKL[MOHA/IbHbIE TOHATUS U 513bIK (TEPMUHBI,
CUMBOJIMYeckre 0003HaueHUs ), OMpeJensaTb 3HaueHWe (YHKIMM TI0 3HAUeHUIO
aprymeHTa, Orpe/ieisiTb CBOMCTBA (PYHKI[MU 110 ee rpaduky.

20) CtpouTts rpadvku (pyHKI[MH, ONKMCHIBaTh CBOMCTBA UACIOBOU (DYHKIIUU T10
ee rpa¢uKy. Pacro3HaBaTh OCHOBHbIE BU/Ibl UeTHIPEXYTOJTbHUKOB, UX 3/IEMEHTHI,
T10J/Ib30BaThCSl UX CBOWCTBAMU TIPU pellleHWH reoMeTpUuecKuX 3ajau. Pa3muyath
TIPU3HAKW M CBOKMCTBA IMapasijiesiorpaMma, poMba ¥ MpsiMOYTO/TbHHKA, [JOKa3bIBaTh
WX U YBEepEeHHO MPUMEHSTh MpU pellleHUM reoMeTpUuecKux 3ajau.Pacrio3HaBaTth
1[eHTPa/IbHO-CUMMeTPUUHbIe (UTYPhI U MCI0/Ib30BaTh UX CBONCTBA TIPU peIleHUH
3ajau.

21) BnagieTb MOHATUSIMH TI0A00HST TPEYTOMBHUKOB, KO3(dduireHTa mogobus,
COOTBETCTBEHHBIX 3/IeMEHTOB T10/J00HBIX TPeyTro/bHUKOB. VIMeTh Tipe/icTaB/IeHHe O
nipeobpa3oBanuy 10/j00MsA U 0 MOA0OHBIX ¢urypax. [Tonb30BaThCs MpPHU3HAKAMU
1o/06us TPeyro/JibHUKOB TIpY pellleHnHd reoMeTpuuecKux 3azau. Jlokas3biBaTh U
TIPUMEHSITh OTHOILIEHUS TIPOTIOPLIMOHATILHOCTU B MPSMOYTO/TbHBIX TPEYTO/IbHUKAX.
loka3bIBaTh U TIPUMeHSITh TeopeMy Paneca. [TpuMeHSTH 1101001e B TTPaKTHUYeCKUX
3a/javuax.

22) BbIBOAUTL U WCIO/Ab30BaTh MOpoCTelilve (OpMyJbl [Jis TIIOLIAIA
TpeyTo/bHUKa, MapajiesiorpaMmMa, pomba 1 Tparelnyud. BeaucasTe (pa3mMuHbIMU
crocobaMy) TIIOIIAb TPEYroJibHUKA W IUIOMIAJi MHOTOYTOJBHBIX  (UTYD
(Mob3ysCh, Tie Heo0X0UMO, KanbKyasaTopoMm). [IpruMeHsITh MeTo/], TIIolaZiel s
pellieHUs 3a7iau. 3HaTh OTHOIIIEHHE TIIoIaZied MoJ0OHBIX GUTYP ¥ TIPUMEHSITh TIPU
pellieHny 3aau. [IpuMeHsITh Mo/lydeHHble YMEeHUs B TIPAKTUYECKUX 3aJadax.

23) IlpumeHSTh TTOTyUeHHbIe 3HaHUS Ha PAKTHUKe — CTPOMTh MaTeMaTUuuecKre
MOJie/iv [/1s1 3a/lau peasibHOM »KW3HU M TIPOBO/JIUTh COOTBETCTBYIOLIME BHIUMC/IEHHUS
C TpuUMeHeHWeM TMo[o0usi W TpUroHOMeTpuHu (TOMB3ysCh, TAe HeoOXOAUMO,
KaJIbKYJISITOPOM).



TEMATUYECKOE IVNTAHUPOBAHUE

8 K/TACC
J/IeKTPOHHbIE
No HaumMeHoBaHMe pa3/ie/ioB U TeM KommuecTBo OcHoBHOe OcHOBHBbIE BU/IbI (iudpoBbie)
n/n NporpamMMsbI 4acoB coiep>xaHue AeATeTbHOCTH oOpa3oBare/IbHBIE
pecypchl
KBazpaTHbIii KOpeHb.
BrimioniHenue
orepaLui ¢
parl [IpakTHUKyM 110
VippaLOHa/IbHBIMU
pelleHuIo 3a/ay: OT
yrcaaMy. ToyHOCTB
MPOCTOro K
Yucna v BbIYKMC/IeHUs (KBaJpaTHbIe TIpUOJTVDKEeHUST
CJIO’KHOMY.
1 KODHHU, WppaLlMOHaJIbHbIE UnCJIa, 5 HWpPAaLMOHAILHOTO y
NccnenoBaTenbckas
CTereHu) yKCsIa MpY peleHn! 5
abora.
3aza4. OKpyrieHue P
KBazpatHsbie
VpPaLMOHA/IbHBIX
KOPHH.
yuces, MPUKUIKa
pesysbTaTa
BbIUHC/IEHUM
Ipob6Ho-
paLjoHabHbIe
BbIDa)KEeHHUS.
[TpakTUKyM 10
Crenenu.
eLIeHUIO 3a/jau: OT
2 Anrebpanueckue BbIpaKeHHsI 2 BeinosiHeHue P

TOXK/]€CTBEHHBIX
nipeobpa3oBaHuit
paLOHaTBHBIX
BbIPa)KEHUM

MPOCTOTO K
CJIO)KHOMY




[Mapamnnenorpamm,
ero NMpU3Haku U

[TpakTUKyM 10

CBOMCTBA. peLIeHUo 3ajau: OT
[TpsAMOYTO/BbHUK, MPOCTOTO K

P —— poM0, KBazipar, I:IX CIIOXKHOMY.
TIPYM3HAKU U CBOMCTBA. | MccnemoBarenbCKast
Tparrerusi. paboTa. 3HaKOMBIe
PaBHOOe[peHHast HEe3HaKOMbIe
Tparierys, eé YeThIPeXyro/IbHUKH
CBOMCTBA Y TIPU3HAKU
KBagpaTHbIie NccnenoBaTe/bCKast
ypaBHEHUsI. paborta:
Omnpenenenyve PaBHOCHJILHOCTh U
PaBHOCUJTBHBIX C/lefiCTBYE.
ypaBHEHUH. [TpakTUKyM 110
[IpuMeHeHre CBOMCTB | pelleHUI0

YPaBHeHI/IH N HEPDABEHCTBA

YPaBHEHUH C OHOMU
TepeMeHHOM.
Ornpegenenue
KOJIMuecTBa
JIeICTBUTE/IbHBIX
KOPHel KBa/IpaTHOTO
ypaBHeHus1. PelieHue
JpOOHO-
paLOHa/IbHBIX
ypaBHEHUH,
CBOJALMXCS K
JIMHEWHBIM WX K
KBaJIpaTHbIM
ypaBHEHUsIM,

CHOKeTHBIX 3a/lau.
[IpakTHKyM 10
pellieHut0 3a/jau: OT
MPOCTOTO K
CJI0)KHOMY —
JIpOGOHO-
paLoHabHbIe
ypaBHEeHUS.
WccnenoBaTenbcKast
pabora (B ToM
yucse ¢
WCTO0/Ib30BaHUEM
«MaTeMaTHueCcKux
TaKeTOB»):




WCTIO/Tb30BaHKe
MeTO/ia 3aMeHbI
riepeMeHHOM.
Perienune TekCTOBBIX
3ajau
anreOpanyeckum
criocoboMm: Tiepexo/
OT CJI0BeCHOU (hopmy-
JIMPOBKU YCJIOBUSI
3a7lauu K

rpaduyeckas
VHTepIIpeTaLys
ypaBHEHHH C IByMsi

anrebpanueckoin
repeMeHHBIMMU.
MO/Ie/IU Iy TeM
MopenupoBaHue
COCTaBJ/IeHUSI
pas/IMUHBIX
YPaBHEeHUs]; pelleHye .
CUTyaLumn
COCTaB/IEHHOI'O
YPaBHEHUSI;
VIHTepIipeTaLys
pe3yJbTara.
'paduueckas
VIHTepIipeTaLys
yPaBHEHHUH C IByMsI
repeMeHHbIMU
dopMyUpoBKa CamocrosiTesibHOE
orpeiesieHus U OTKPBITHE: UTO
LleHTpanbHO-CUMMeETPHUYHbIE [,0Ka3aTenbCTBO Takoe
¢urypsl. [IporniopLiioHanbHbIE CBOMCTB IIeHTpa/libHO- | Tpeobpa3oBaHue
orpe3ku. [Tomobue. ITpeobpa3oBaHue CUMMeTPUYHbIX nogo6us?
nogo6wus. ITnoraau. ¢uryp. Cpegnsist UccnegoBaTenbckas
JIMHUS TPEyrojibHUKa. | paboTta (B TOM
CpeHsisi TUHUS yucse ¢




Tparierjuu. Teopema
darneca.
[TponopLiioHanbHbBIE
oTpe3ku. Beegenue
TIOHSITHSI
rpeoOpa3oBaHus
1o00MsI ¥ TTOI00HBIX
¢uryp. CooTHOIIeHUS
B TTO/IOOHBIX
¢urypax. 3agauu Ha
HaXO>KJIeHHe
TUTOILAZIA C
WCTI0/Tb30BaHUEM
pa30ueHus Ha YaCTh U
JloCTpauBaHue.
MeTto/, nio11aiei.

VICII0/Ib30BaHNEM
«MareMaTH4eCKUX
MaKeTOB»): UTO
Takoe (pakTan?
[IpakTHKyM 10
pelleHuto 3a/a4

,HOK(:BEIT@JIBCTB& HEpAaBEHCTB

OrneHka 3HaueHUs
BBIDA)KEHUSI C
VICII0/Ib30BaHHUEM
HEpaBeHCTB.
[TpuMmeHeHVe CBOUCTB
HepaBeHCTB B X0/ie
pelLeHus 3a/au.
Ornpefienenuve
PaBHOCUJIbHBIX
HEepaBeHCTB.
[oka3zareybCTBO
HepaBeHCTB. PerieHune
TeKCTOBBIX 3a/au C
TIOMOILIbI0 JIMHENHBIX

[IpakTrueckas
pabora:
MOCTPOeHHe
Mojenen —
HepaBeHCTBO KakK
MOZie/ib peaTbHOMN
CUTyaLuH.
CamocrosiTesibHOE
OTKDBITHE: METO/bI
JloKa3aTe/bCTBa
HepaBeHCTB.
MaremaTtrueckoe
COpeBHOBaHUe —
pellieHue 3a7a4




HEpaBeHCTB C O/IHOMN
riepeMeHHOM.
HccnenoBanue
JIMHEMHOT 0
HepaBeHCTBa C OZJHOU
riepeMeHHOM C
rapaMeTpoM

pa3HbIMU
MeTOo/laMHu.
NccnenoBaTenbckas
paboTa: MHelHOoe
HEepPaBeHCTBO C
O/IHOM TIepeMeHHOM
C IMapamMeTpomM

ITpsiMoyro/bHbIe TPEYTrOJIbHUKI

Teopema ITudaropa u
ee NpUMeHeHue.
JlokazaTenbCTBO
COOTHOIIIEHUH MeXy
TIPOIOPLIMOHA/IBHBIMU
OTpe3KaMH B IPsIMO-
YTOJIbHOM
TpeyroJIbHUKeE.
[IprmeHeHue
COOTHOLLIEHUH MpU
pelleHnu
reoMeTpUYeCKUX
3aza4.
TpuroHomeTpuueckue
byHKIMY B
NIPAMOYTOJIBHOM
TpeyroybHUKe.

[TpakTUKyM 10
pelleHuro
MPaKTUKO-OPUEH-
THPOBAHHBIX 3a/1au.
CamocTrosiTesibHOe
OTKDBITHE: UTO A
3Ha0 Npo
MPSIMOYTOJIbHBIN
TPeyroJIbHUK?
MaremaTtryeckoe
COpEeBHOBAaHUE —
peliieHue 3aza4
pasHbIMU MeTO/aMU

DOyHKIMU

ITouck obmactu
oTIpe/ie/IeHuUs 1
MHO>XeCTBa 3HaUeHul
¢yukuumu. ['paduk
¢byHkumu k/x.

NccnepoBaTtensckas
pabora (B ToM
yucse C
UCII0/Ib30BaHUEeM
«MaTeMaTU4yeCcKux




TaKeToB»):

HCC/IeIOBAaHKE
dyukiysa Buga (ax + yHKLHH.
CamocTosTe/bHOoe
b)/(cx + d)
OTKPBITHE:
dbyHKLIMS BUza (ax
+ b)/(cx + d)
WccnenoBarenbcKast
paboTa: e TMMOCTb.
dopmyIUpOBKa CamocTosiTe/IbHOe
oripeie/ieHUst OTKPBITHE:
JIeTMMOCTH Hallesio, CpaBHeHMUe T10
YKCeJl, C)aBHUMBIX 110 | MOJYJIIO.
JAHHOMY MOZYJTIO. ITpo6ieMHBIH
BrirnosiHeHne MIPAaKTUKYM:

AejieHrs C OCTaTKOM.

pelieHue 3a1d4 Ha

9 Uucsia v BEIYUC/IeHUS: JeTUMOCTh [lokasateynbCTBO U MOMCK OCTaTKOB
TIpUMEeHeHVe CBOMCTB CyMMBI U
CpaBHEHUH 110 MPOU3Be/IeHHUs 110
MOZYJIIO. MOZYJIHO.
Haxoxpenue MaremaTturueckoe
OCTaTKOB CYMMBbI U COpeBHOBaHUe —
TpOU3-Be/leHus 110 pelleHyve 3a7ja4 Ha
JaHHOMY MOJYJIO JIeTMMOCTh U
CpaBHeHUe 110
MOZYJIIO
10 BruicanHbie 1 onvcaHHbIe Brmcanmbie u TpakTHKyM 110

UETbhIPEXYT' OJIbBHUKH

LieHTpa/IbHble YIJIBL
YTJIBl MeXY

PeLIeHuI0 3aJau: OT
TIPOCTOrO K




XOpJamMH 1
CeKYLLIUMHU.
BrivicanHbie u

OMUCaHHbIe
) CJIO’KHOMY
YeTbIPEXYTOJIbHUKHU.
Bsaumuoe
pacroJioKeHue IByX
OKDY>KHOCTeM
WccnenoBarenbckas
abora:
BeinosniHenue P
. YeTbIpexyroJbHUKA
[ToBTOpEHMe, 00001IeHIe, VICC/Ie/l0BaTe/IbCKOU
11 2 1 OKPY’>KHOCTH
cucTeMaTtr3arus paboTkl. BeirosiHeHne
ITpoekr:
Y 3al1Ta IIpoeKTa
UeTbIpexyroJbHUKU
1 OKPY’>KHOCTH
OBILIEE KO/IMYECTBO YACOB I10 34

ITPOI'PAMME




ITIOYPOYHOE IVIAHNPOBAHUE

8 K/TACC
KomuecTBo yacoB JJIEKTPOHHbIEe
No nudpoBbie
n Tema ypoka Beero Kontponbasie | IIpakTuuecku o6pa3oBaTe/IbHbIE
padoThI e padoTbI pecypen1
1 [Tapannenorpamm, ero mpu3Hakv U CBOWCTBa 1
5 HPHUMOYFOJILHI/IK, poMO, KBajipaT, UX MPU3HAKH U 1
CBOMCTBA
3 HPHVMOYFOJII:HI/IK, pom0, KBajipaT, UX MPU3HAKH U 1
CBOMCTBA
4 Tparterysi. PaBHoOegpeHHas TparieLys, eé 1
CBOMCTBA Y TIPU3HAKKU
[enumMocCThb Halleso U JiejieHre C OCTaTKOM 1
6 [TpriMmeHeHVe CBOMCTBA CPaBHEHUM 10 MOAYJIO 1
v [Tpeobpa3oBaHue BhIpaKEHUM, CO/IePKAIIUX 1
KBa/lpaTHbIe KOPHU
8 CpaBHeHMe UppaljMOHa/IbHbIX UKCesl 1
9 OcBoboxk/ieHre OT UppaljMOHAIbLHOCTH B 1
3HaMeHaresie
10 [Tpeobpa3oBaHue JBOMHBIX pPaZiMKa/oB 1
1 CreneHb C OTpULIaTeIbHBIM II0Ka3aTesleM 1 1
BBIUMC/IEHUSI
1 TouHOCTh IPUOMKEHUsT UPPALIMOHAIBHOTO UKC/Ia 1
TIpU peLleHnH 3a/iau
13 CpepnHsist TUHUS TPEYTOJIbHUAKA 1




14

Teopema daneca

[TpumeHeHue 1O00US TIPY peleHnH

15 MpaKTUUeCKUX 3a7,au

16 ,Z[poGHo-pauHOHaﬂbelve BbIpaxeHus1. O6/1acTh
JIOTTyCTHMBIX 3HaUeHUM

17 ToxxecTBeHHbIe TIpeoOpa3oBaHus PAL{MOHATBHBIX
BbIpa’KeHU M

18 KBagpatHselie ypaBHeHUs1. [JTUCKPUMUHAHT.
®opMy bl KOpHel

19 Teopema Bueta. Pelienne ypaBHeHUI

20 ITpriMeHeHVe CBOMCTB ypaBHEHUH C OJJHOU
repeMeHHOMN

71 OnpepienieHre KOJIMUeCTBA [|eCTBUTEIBbHBIX
KOpHell KBa/IpaTHOTO ypaBHEHUsI

27 [Ipo6GHO-palioHa/IbHbIe YpaBHEHUS: TIOHSTHE,
orpe/iefieHHe, CBOMCTBa

93 Pemienrie poOHO-paljOHaIbHBIX ypaBHEHUM:
MeTOZ, TPONOPLIUU

94 [TponopioHaIbHBIE OTPE3KU B MPSIMOYTOJIbHOM
TpeyrojbHUKe
PemeHue 3azjau € MCnoib30BaHrEM

25 TMIPOIOPLIMOHA/IBHBIX OTPE3KOB B MPSIMOYT O/IbHOM
TpPeyrojbHUKe
PemieHue 3a/jau ¢ UCI0/Ib30BaHUEM

26 TIPOIOPLIMOHA/IBHBIX OTPE3KOB B IIPSIMOYTOJIbHOM
TpeyrojbHUKe

27 CuHYyC, KOCHUHYC, TaHT€HC ¥ KOTaHI'eHC OCTPOro




yT71a TIPSIMOYTOJIbHOTO TPeyToJIbHUKa

PaBHOCUIBHBIE HEpaBE€HCTBA U HEPABEHCTBA-

28 1
C/e/ICTBUSI

29 PerieHne TeKCTOBBIX 3a/lau C MOMOIIBIO 1
JIMHEMHBIX HePaBEeHCTB C OJHOW IepeMeHHOU

30 I/IccneAOBanHe JIMHEMHOT 0 HePaBeHCTBa C OIHOU 1
TepeMeHHOM C apaMeTpoM

31 BricanHble ¥ OnMCaHHbIe YeThIPEXYT O/IbHUKU. 1
[TpakTUKyM T10 pelleHnto 3a1a4y

3 Kacanue okpy>xHocTeil. [IpakTUKyM MO peleHuro 1
3ajau

33 B3auMHoe pacrosnio)keHue JByX OKPY>KHOCTEM. 1
[IpakTHKyM MO pelleHuro 3a7a4

34 OyHkua y=k/x 1

OBLIEE KO/IMYECTBO YACOB I10 ITPOI'PAMME 34







