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Pabouas mporpamma Kypca BHEYpPOUYHOU AESATENBHOCTH «TpyaHblE BOIMPOCHI
MateMaTuku. 7-9 knaccel» (nanee — [I[porpaMmMa) BKIIOYAET MOSCHUTENBHYIO 3aIIUCKY,
colepkaHue OOydyeHus, IUIaHUPYEMble pe3yJbTaThl OCBOEHUS POrPAMMBI,

TECMAaTUYICCKOC IIJIIaHUPOBAHHC.

HOACHUTEJIBHASA 3AITMCKA

O01mas xapakTepucTHKA Kypca

Hacrosimas pabouas mporpamma Kypca BHEYpPOUHOU JesTeNIbHOCTH « TpyiHbIe
BOMPOCHI MaTeMaTuKu. 7—9 Kiaccbl» pa3padoTaHa B COOTBETCTBUM C TpeOOBaHUSMU
denepanbHOTr0 TOCYAapCTBEHHOI'O0 00pa30BaTeIbHOTO CTaHAapTa OCHOBHOI'O OOIIETO
oOpazoBanusa (ganee — ®I'OC OOO) u HampaBieHa HA OPraHMU3aALUI0 OO0y4YEHUs
MaTEMaTUYECKOMY COJIEp)KaHMIO, BbIXOJdAmeMy 3a pamku DenepanbHoil paboueit
IporpaMMbl o yueOHOMY TpeameTy «MatemaTuka» (0a30BbIii YPOBEHb) OCHOBHOTO
oOmrero oopaszosanus (nanee — OPII), ¢ yueTom UCTIOIB30BaHMS BUAOB JIEATEILHOCTH
00y4Jaromuxcs, OTIIMYHBIX OT YPOUHBIX.

[Tpu pazpabotke [IporpaMMbl yYUTHIBAIUCH CIAEAYIONINE JOKYMEHTHI:

— nucbMo MunuctepcTBa npocsenieHus: Poccuiickont denepanuu OT S5 HUIOIA
2022 1. Ne TB-1290/03 «O HampaBA€HUM METOJIMYECKUX PEKOMEHIALINII»
[0 OpraHu3allid BHEYPOUYHOW NEATENFHOCTH B PaMKax pealn3aliii OOHOBIECHHBIX
deaepanbHbIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB HAYAIBHOTO OOIIEro
¥ OCHOBHOT'O 00111ero 00pa3oBaHus;

— pacnopspkenue [IpaButensctBa Poccuiickoit denepanuu ot 19 HosiOpst 2024 .
Ne 3333-p «O06 yTBEepKII€HUM KOMIUIEKCHOTO IJIJaHA MEPOMPUSITHI MO MOBBIMICHUIO
KauecTBa MATEeMaTUYECKOTO U €CTECTBEHHO-HAyYHOTro O0O0pa30oBaHMs Ha TNEPHUOJ

110 2030 romay.

AKTYyaJIbHOCTH Kypca
B ycnoBusx peanmn3anvy TakOW CTPAaTerMUYECKOW 3aJayd, KakK JIOCTHUKEHHE
TEXHOJIOTUYECKOTO CYBEPEHUTETA CTpaHbl, MEpe] MaTeMaTUYeCKHUM OOpa3oBaHUEM

B 4YMCJIC TIJIaBHBIX IIOCTABJICHBI CICAYIOINUC NOCIIK: PAa3BUTHC TBOPUYCCKHUX

4



U HUCCJEN0BATEIbCKUX CIOCOOHOCTEN OOydYaromMXcs, MX MOJATOTOBKa B Ipolecce
oOydyeHuss MaTtemMaTuke K BBIOOpPY mNpodeccuil, CBA3aHHBIX C Pa3BUTUEM TOYHBIX
U €CTECTBEHHBIX HayK M TexHoJoruil. Kak Ba)kHBI KOJIWYECTBEHHBIM IMOKa3aTelb
MOBBIIICHUSI UHTEPECa K MaTeMaTHKE BBIJIEISECTCS POCT KOJUYECTBA BBIMTYCKHUKOB,
BBIOMPAIOIIMX HA TOCYJAPCTBEHHOW HUTOTOBOM aTTeCTallMU dK3aMEH 10 MaTEeMaTHUKe
Ha IpO(QHUILHOM ypOBHE.

OcBoenue  mpennaraemoit  IIporpammbl  cmocoOCTBYeT — MOBBIIMICHHUIO
y OOydYaronuxcsi ypoBHS MOTHBAllUM K W3YUYEHUIO MATEMaTHKH, K MPOOJDKEHUIO
uzydenus matematuku B 1011 kimaccax Ha yriiyOJICHHOM ypOBHE M OPUEHTHPYET
Ha BBIOOpP €IMHOTO0 TOCYIAapCTBEHHOIO 35K3aMEHa M0 MaTeMaThke NpOo(HIBHOIO
ypoBHs. Kpome Toro, ocBoenue npeiaraemoro B [Iporpamme conepikanust mo3BossieT
pacuIMpuTh KPYr peIIaeMbIX MaTEMaTHYECKHUX 3a7ad 3a CUeT BKIIOUYCHUS
poOJIEMHBIX, HECTAaHJAPTHBIX 3ajad, 3a7ad MPUKIAJHOTO XapaKTepa, BBIMOJIHECHHUS
UCCJIEIOBATEIBCKUX PadOT, B TOM YUCJIE C MEKIIPEAMETHBIM CO/ICPKAHUEM, N3YUCHHUS
JOTIOTHUTENIBHBIX BOIPOCOB KaK TEOPETHUECKOT0, TaK M MPAKTUYECKOr0 XapaKTepa.

[Ipenycmotpennnsie [Iporpammoii BHIBI NESATENIBHOCTH — WHAMBUAYaJbHAs
U TPYIIOBas NPOEKTHAs U MCCIENOBaTEIbCKasg AESATENBHOCTh — CIIOCOOCTBYIOT
Pa3BUTHIO TIO3HABATEIbHBIX, PETYISITUBHBIX W KOMMYHHMKAaTUBHBIX YMEHUU
oOydaromuxcsa. [IporpaMmMa COOTBETCTBYET HJEE PACIIUPEHUS MPUKIATHON
HAIPABJICHHOCTH Kypca MaTeMaTWKH Ha YpPOBHE OCHOBHOTO 00IIEero oOpa3oBaHMS.
Peanuzanms Kkypca CcrocoOCTBYET BBISBICHHIO TaJaHTIIMBBIX H  OJApEHHBIX
00y4JarommXxcs, MOAICPKKE UX TaJJAHTOB U PA3BUTHUIO CTIOCOOHOCTEH.

B GonpImmHCTBE TEM Kypca MpEeJIoiaraeTcs BhIOJTHEHNE UCCIIEeI0BATEIBCKUX
pabor. YdeOHOe wHccleoBaHME IO MaTeMaTuke B 7-9 Kiaccax mpesmnoiaract
MOJIYYCHHE C)YObeKmugHo HOBOTO ISl OOydYaromierocsi pes3yjbTaTa W HampaBIECHO
Ha (OpMUPOBAHHUE UCCTEAOBATEIILCKUX YMEHUMN: BBIICIICHNE IPOOIEMBI, OpTaHU3aITIs
W aHaJu3 JAHHBIX, BBIJBM)KCHUE THIIOTE3bI, MPOBEPKA TUIOTE3bI, (OPMYIUPOBAHHE
BBIBOJIOB U MPEJCTABICHUE PE3yJbTATOB HA TPAMOTHOM MAaTEMAaTUYECKOM SI3bIKE.

[Iporpamma mokeT ObITH BOCTpeOOBaHA OOYYAIOUIUMHUCS, KOTOPBIE HMEIOT

HHTCPCC K U3YUCHHUIO MATCMATHUKH, TOTOBATCA K YUACTHIO B OJIMMIIMAJlaX HNIKOJIbHUKOB



110 MaTEMATUKE U YIITYOJI€HHOMY U3yUYEHUIO MaTEMAaTUKH Ha YPOBHE CPEIHETO 00ILETO

o0pa3oBaHwUsl.

eas 1 3aqa4m Kypca

Peanuzanus BHEYpOUHOM JEATEIBHOCTU SBJIAETCS HEOTHEMIIEMON 4YacTblO
oOpa3zoBaTeIbHOTO  Mpoliecca, obOecmeynBas B TOM  YHCIE€  BO3MOXKHOCTH
dbopmupoBaHusi 00pa3oBaTEIBHBIX MPOTPAMM PA3JIUYHOTO YPOBHS  CIIOKHOCTH
U HaIpaBJIEHHOCTH C Yy4Ye€TOM O0O0pa30BaTENbHBIX MOTPEOHOCTEH W CIIOCOOHOCTEM
00ydJaromuxcs, BKItOUasi OJJapEHHBIX JIETEH.

Hear IIporpammbel —  o0ecreyuTh  WHIAWBHAyaJIbHBIE  MOTPEOHOCTH
oOydJaromuxcs B HM3YYCHUU COJICPKAHUSI MATEMaTUKH, BBIXOJAIIECTO 3a pPaMKH
porpaMMbl 0a30BOTO YPOBHSI.

3amaum Kypca:

1. IToBbIlIEHHE YPOBHS MaTEMAaTUYECKON MOATOTOBKY 00YYAIOIINXCS, pa3BUTHE
YCTOWYMBOTO MHTEpEca K yueOHOMY TpeamMeTy «MaTeMaTuka.

2. Pa3BuTHE TBOPYECKUX CIOCOOHOCTEH, MPOCTPAHCTBEHHOTO BOOOpaKEHMS,
TEOPETHYECKOTO MBIIUICHUS M MaTEMaTUYECKOW WHTYULHUH, YMEHUW pPacCyKIaTh
JIOTUYECKU U aHAJM3UPOBATh CUTYyAIUU.

3. Yrinybnenue u 3akperieHue 6a30BbIX 3HAHUN, (POPMHUPOBAHUE YCTOMUMBBIX
HABBIKOB PEIIECHUSI HECTAHIAPTHBIX U OJTMMIHNAAHBIX 3a/1a4, OCBOCHHE HECTAHIAPTHBIX
MOAXOJ0B U OPUTMHAJIBHBIX PEIICHUM.

4. O3HaKOMJIEHUE C JOMOJHUTEIbHBIMH pa3ielaMid MAaTEMATHKH, BBIXOISIIIIIMU
3a paMKu 0a30BOTO Kypca.

5. BocriutaHne €amMOCTOSITEIBHOCTH, HACTOMYMBOCTH M OPraHU30BAaHHOCTH
B XOJI€ PEUICHHUS CIO0KHBIX 3a]1a4.

6. PazBuTue HaBBIKOB KOMAaHAHOW pabOThL, JPYKECKOTO CONEPHUYECTBA
Y 3J0pOBOM KOHKYPEHIIUU CPEAN CBEPCTHUKOB.

7. IlonrotToBka 00y4arouMxcsi K y4aCTUIO B IIIKOJIBHBIX, PAHOHHBIX, TOPOJACKHX,
PErHOHANBHBIX, BCEPOCCUICKUX OJUMIIMAAAaX, KOHKypcax U COPEBHOBAHMSIX

10 MaTCMaTHKE.



8. [loBblllieHHE  ypOBHS  TPpaMOTHOCTH B O0JacTH  HMCHOJb30BaHUS
«MaTeMaTUYECKUX MaKETOBY», 00ECIIEYMBAIOIIUX aBTOMATH3AIINIO TIPOLIECCOB MOUCKA,
aHanuza, oOpabOTKH, co3daHusl, nepedauu, QopMmanuzanuud (B BHAE CTaTHUYECKUX
Y TMHAMUYECKHUX TpaUKOB, JUArpamMM U MIPOUYNX BU3yaIU3alUi Pe3yIbTaTOB aHAIN3a
U MaTeMaTUYEeCKUX 3aKOHOMEpPHOCTEH) B TMpolecce Yy4yeOHOW JeATeIbHOCTH
MIPU U3YYEHUU MATEeMaTUKHU.

9. PazBuTHe TBOPUECKUX CITIOCOOHOCTEH, TEOPETUIECKOT'O MBIIIVICHHS] HA OCHOBE
UCITIOJIH30BaHUS IU(POBLIX MHCTPYMEHTOB (B TOM YHCJIE «MATEMATHYECKUX TTAKETOBY )
B 00JIaCTH  MOJEIUPOBAHUS, HMUTAUM W HMHTEPHIpPETAMU  aOCTPAKTHBIX
MaTeMaTHYEeCKUX 00OBEKTOB U 00pa30B B BU/JIC PA3TUYHBIX BU3YyaJIU3aIUii (B TOM YHCTIE
IPOCTPAHCTBEHHBIX OOBEKTOR).

[Iporpamma pazpaborana ¢ ydeToM pekoMmeHAalui denepanbHol paboueit
IporpaMMbl BOCIIUTaHMsI. B 4aCTHOCTH, OHA YYUTBIBAET TICUXOJIOTO-TIEarOTHYECKHE
0COOEHHOCTH COOTBETCTBYIOIIECH BO3PACTHOM KATETrOpUH 00yUYaIOIIUXCS.

Takum oOpazom, peanuzanusi [IporpaMMbl  CONEHWCTBYET MOMYYEHHUIO
CIEAYIOIINX PE3YJIbTATOB:

— JOCTHXEHHE 00Yy4YaIoUMUCS TJIAHUPYEMBIX JIMUHOCTHBIX, METAPEIMETHBIX
U TPEAMETHBIX PE3YIbTATOB, B T. Y. COOTBETCTBYIOIIMX YIIIYOJICHHOMY YPOBHIO
U3YUYEHUSI MaTEMATUKU;

— pa3BUTHE JTUYHOCTU 00yUYaIOIMUXCs, POPMUPOBAHUIO U YIOBIECTBOPEHHUIO UX
COIMAJIEHO 3HAYUMBIX HHTEPECOB U OTPEOHOCTEI;

— caMopeanu3amus 00yJaronMXxcs Yepe3 y4acTue BO BHEYPOUHOM I€ATEIIBHOCTH.

MecTo kypca B 00pa3oBaTeJIbHOM IpoLecce

Bo ®I'OC OOO nnsa oOs3aTenbHOTO OOYyYEeHHSI YTBEP)KICHBI JIBA YPOBHS
OCBOCHHS pabOYUX MpOrpamMM MO MaTeMaTuke: 0a30BBIA W YrIyOJCHHBIA, HAUMHAS
¢ 7 wmacca. CoxmepxaHue TpOrpaMMbl TO MaTeMaTuke (yriayOJeHHBIM YPOBEHbD)
HalpaBJICHO Ha  YyJOBJIETBOPEHHE TMOBBIIMIEHHBIX 3alpoCcOB  OOydarouuxcs,

CTpeMsIIuXCs K 0osiee TIIyOOKOMY OCBOCHHIO MPEIMETHBIX pe3ysibTaToB. [Iporpamma



Kypca BHEYPOUYHOH JeATeNbHOCTH «TpyJHBIE BONPOCHI MAaTEMAaTHUKW) HANpaBlCHA
Ha pacUIMpeHue 3HAHUM 00y4JaronuXxcs 0 MaTeMaTHKe JIJIsl KIIACCOB C 00s13aTeNIbHBIM
0a30BBIM YPOBHEM O0YUCHUSI MaTEMATHKE.

TeMaTndeckoe MIaHUPOBAHUE B IPOTPaMMe Kypca BHEYPOUHOH IE€ATEIbHOCTH
«TpynHble BONpPOCHl MAaTeMaTUKW» COCTABJIEHO TakK, YTO paCIpeesiCHue
COJIEpKaTeNbHBIX Pa3/IeIOB B HEM CHHXPOHU3UPOBAHO C 0053aTEIBHOM MPOTPaMMOi
0a3zoBoro ypoBHs. Peamuzanusi conepskaHusi mpemiiaraercss B (opMax, OTIMYHBIX
OT ypouHbIX. CIeyeT OTMETUTD, YTO JAHHBIN KYpC B OCHOBHOM IIIKOJIE BBICTPAauBAaCTCA
HE TOJBKO Ha paCHIMPEHWH MAaTEMaTHYECKOTO CoJep>KaHus 0a30BOTO YPOBHS,
HO Y Ha MOBBIIIEHUU YPOBHS CI0KHOCTH 3aJ1a4, MPeJIaraeMbIX JJIs1 pEIICHUSI.

PabGouass mporpamMmma kKypca BHEYPOUHOU JEATENbHOCTH « TpyaHBIE BOMPOCHI
MaTeMaTUKW» TMpeJHa3HaYeHa U1 peaiu3auMu B 7-9 Kjaccax M HampaBieHa
Ha JIOCTKEHHE OOYYaIIIMMUCS TUIAHUPYEMBIX pe3ynbTaToB. [lociienoBaTebHOCTD
U3Y4YEHUs TEM Kypca COBIIQJaeT MO BPEMEHU C HM3YUYEHHEM Kypca MAaTeMaTUKH
(anmreObpbl U TEOMETPUH) OCHOBHOM WIKOJIBI 0a30BOrO YPOBHS, BCE TEMBbI
10 BO3MOKHOCTH CHHXPOHU3MPOBAHBI C 0a30BBIM KypCOM MAaTE€MAaTHUKH MO KJIaCCaM.
Tembl 1o anredpe U TEOMETPUU YEPEAYIOTCS, YTO IO3BOJSIET MAaKCHUMAIbHO
npUOIU3UTh UX TI0O BPEMEHHU U3YUYeHHUs K OCBOEHHUIO 0a30BOT0 Kypca.

[Tpu peanuzanuu [Iporpammel nepBasi 3aj1a4a y4uTesss COCTOUT B TOM, YTOObI
co37aTh HEOOXOAUMbBIE YCIOBUSA I IPUOOPETEHUS U Pa3BUTHS YMEHHH, CBI3aHHBIX
C IPOBEJICHUEM HCCIIEAOBAHUN HA MATEMATUYECKOM coepKaHuu. sl pemenus 3Tou
3anauu B [IporpamMmme 0003HaueHO MECTO M C(HOPMYITHUPOBAHBI TEMBI ISl IPOBEICHUS
HCCIIeIOBATEILCKUX paloT.

Bropas 3anaya yuurens no peanuzauuu [IporpamMel cBsi3aHa ¢ BO3MOKHOCTBIO
co3naTh yCIOBUA s OOpaOOTKM W TpelncTaBiIeHUs WHHOPMAIMK HAYIHOTO
cojepkanusi (B TOM 4YHUCIE C MCIHOJIb30BaHHEM IU(POBBIX HHCTPYMEHTOB)
MpU  OPraHU3alvHd WHAUBHAYAIBHOM MW TPYIIOBOM NPOEKTHOM JESATEIBHOCTH.
JIns ycnemHoW peann3alvu CUECHAPHEB IMPOEKTOB PEKOMEHIYETCS HCIOIb30BATh

MEepCOHAIbHbIE KOMIBIOTEPHl C YCTAHOBJIEHHBIMU O(PUCHBIMU MpOorpaMmaMu



U JgoctynoM K cetu MHTepHeT (KaK MUHUMYM OAWH KOMITBIOTED IS KaKIOM
IPYIIIBI).

@opMBl  ACSATETHHOCTH  OOYyYAIOUIUXCA  MPEAyCMaTPUBAIOT  AKTUBHOCTH
U CaMOCTOSITENFHOCTh, COYETAIOT WHAMBUAYAIBHYI0O W TPYNIOBYIO paboTy,
OTIMYAIOTCA OT YPOYHBIX OoJiee IIUPOKHUM HWCIIONB30BAHUEM HCCIIEIOBATEIBCKOM
U TPOCKTHOW  JCSATENbHOCTH, pEIIEHWEM HEeCTaHIAApTHBIX 3a7ad W Jp.
CTpyKTypUpOBaHHE TEMAaTHYECKOTO IUIaHUpPOBaHHWS B lIporpamMme COOTBETCTBYET
HOPSAKY M3YUEHUS pa3[esioB MU TeM alreOpbl M TE€OMETPUM B OCHOBHOM IIIKOJIE
U TEM CcaMbIM OOECIeUMBaeT MPEEMCTBCHHOCTh YPOYHOM W  BHEYPOYHOMU
JeSITeTHHOCTH.

Peammzarmust  IIporpaMMbl  mpeamosiaraeT codeTaHWe pasIUYHBIX  (HopM
TPYMITIOBO# pabOTHI (AUCKYCCHS; MAaTEMAaTHIECKOE COPEBHOBAHUE; MPAKTUKYM; BBIOOD
TEMBbl TPOEKTa, IUIAHUPOBaHUE pabOT, paclpeleieHne poJield, B3aUMOOIEHKA
IIPU BBITIOTHEHU Y TPYTIOBBIX TPOEKTOB U UCCIIEIOBAHNN) U MHANBUAYAIbHON PaOOTHI
(BBIMTOJTHEHUE WHIUBHUAYAJIHHOTO HCCIIEOBAaHUS, B TOM YHUCJIE C MCIOJIb30BAHUEM
U(GPOBBIX HHCTPYMEHTOB; MPOBEJEHUE YCTHOTO OOOCHOBaHUS TIPU pPEIICHUU
HECTaHJAPTHBIX 3a]lay, 3a7a4 MOBBIIIEHHOTO YPOBHS CJOXKHOCTH; IIOCTPOCHUE
MaTEMaTUYECKUX MOJeNIeld, WX HCCIENOBAaHUE; HHTEPIPETAlUs IMOJyYEHHBIX
PE3YNBTATOB MPH PEIICHUH 3a/1a4 C MEKITPEAMETHBIM U MMPAKTUYECKUM COJCPIKAHUEM;
MOWCK, UWHTEpIpeTanus, MnpeoOpa3oBaHe U TNPUMEHEHHE MaTeMaTH4YeCKOU
uH(pOpMAIINN; CaMOCTOSITETbHOE OTKPHITHE HOBOTO MaTeMaTHYecKoro (axra).
Hcnonp3oBanue Takux GopM pabOTHI TOMOTAET Pa3BUBATh y OOYYAIOMINXCS, C OJTHOM
CTOPOHBI, HaBBIKM BOCHPHITHS HOBOM WH(MOpMAIMU TpH pPa3INdHBIX (opMax ee
Mo/auu, a C JIPYrol CTOPOHBI — AKTUBHOCTH, CAMOCTOSITEIBHOCTh M CIIOCOOHOCTH
Kk TBOpuecTBY. OcBoenue I[IporpamMMmbl HOKHO JOTMONHSTH W Pa3BUBATh 3HAHUSA
¥ yMEHUs OOydYarommxcs B 0OJaCTH MAaTeMaTHKH, OPUCHTHPOBATh MX Ha OO0ydeHUE
B CpeIHEW MIKoJe B KiaccaX, NPEeIyCMaTPUBAIOMINX OCBOCHHE MATEMAaTUKHU
Ha YIUIYOJICHHOM YpOBHE, B YAaCTHOCTH TEXHOJOTHYECKOTO TpOdUis, a TaKKe

crocoOCTBOBATh COLUAILHOMY (DOPMUPOBAHUIO JTUYHOCTH OO0 y4aIOLIUXCS.



[Iporpamma kypca paccuntaHa Ha 204 yaca B TEUEHHE TpeX JIeT OOydeHUs
B 7-9 kiaccax (68 yacoB B KaXXJIOM KJlacce) MpU NPOBEICHUU 3aHATUU OJMH pa3
B HEIEMI0 MO 2 aKaJeMHUYEeCKMX Yaca KaXI0€ WIM JBa pa3a B HEIEIIO0
no 1 akagemuyeckomy 4dacy Kaxnjoe. LlenecooOpa3HbIM SIBISIETCS YepelOBaHUE TEM
3aHATHH ¢ anreOpanyecKuM U TEOMETPUUECKUM COJIEpKAHUEM.

B 3aBucMMOCTM OT KOHKpPETHBIX YCIOBMM peanmusanuu [IporpamMmel
U KOJIMYECTBAa O0YyYalolUXCsl JommycKaeTcss (OpMUpPOBAHUE TPYII U3 00yUYaroIIUXCs
Pa3HbIX KJIACCOB B Ipeaenax 0JHOM napauienu. [IporpaMma MOXKET peaan30BbIBATHCS
o0Opa3oBaTeIbHOM OpraHu3aluell caMoCTOSATEIBHO JUO0 Ha OCHOBE B3aUMOJIEHCTBUS
C IPYTMMHU OPraHU3alHsIMU, OCYIIECTBISIIOIMMU 00pa30BaTENbHYIO AESTEIbHOCTb.

[lo ycMOTpeHMIO Yy4HUTeNls HEKOTOPBhIE 3aHATUS MOTYT OBITb HCKIIOYEHBI
WM 3aME€HEHBI. PekoMeHayeTcs BKIFOUUTh B [IporpaMmy pernoHanbHblii KOMIIOHEHT:
DKCKYpPCUM Ha TMPEANPUATHS, B PETUOHAIbHBIE MY3€H, BY3bl TEXHHUYECKOMU
HaNpaBJICHHOCTH [UIsl MOBBILIEHUS HHTEpeca OOYy4arolMXCs K MPaKTUYECKOMY

U3y4EeHHIO TTpodeccuil, CBI3aHHBIX C MATEMATUKOM!.
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COAEPKXAHUE OBYYEHUA

7 KJIIACC

JuieMeHThI ucTopun. O01ue noHsATUA reomeTpuu. OcHOBHBbIE GUTYpPBI

Hctopust BOBHUKHOBEHUS U pa3BUTUA reoMeTpui. [loHATHSA: akcuoMa, Teopema,
CBOWCTBO, MPU3HAK, OKA3ATEIbCTBO, onpeaeiacHue. MHCTpyMEHTHI 1l U3MEPEHUN U
NOCTpOEHU. B3auMHOE pacmnosiokeHHe TO4YeK Ha MpsMOM. HM3MepeHue MJIUHBI
OTpEe3Ka, pacCTOSIHUE MEXKY TOUKaMu. B3anmHoe pacnonoxkeHue npsimbeix. Jlomanas.
Bunber nomaneix. JlnuHa somanoii. MHoroyronsHuku. [lepuMeTp MHOroyroiabHHUKA.
[ToHsITHE O BBIMYKJIBIX U HEBBIMYKJIBIX MHOTOYTOJILHUKAX.

Yucia v Bb1yuc/jaeHus. eJqumMocThb

[IpuszHaku genuMocTH: (GOpMYITUPOBKA W JIOKa3aTelbCcTBO. PemieHue 3amau
MOBBIIICHHON  CJIOXXHOCTM  Ha  JIEIUMOCTh.  PellleHne  CIOKETHBIX  3a7ay
apu(PpMETUIECKUM METO/IOM.

Hccneoosamenvckas paboma. NeIUMOCTh U €€ CBONCTBA.

AsreOpanyeckue BbIPaKeHUs

CrereHd, MHOTOWICHBI, TPeOOpa30BaAaHUE MHOTOWICHOB, [JEHUCTBUA C
MHOTrowieHaMHd. MHorowieH craHgapTHoro Buga. CrteneHb MHorowieHa. KopHu
MHoOrousieHa. HaxoxieHne kopHerd MHOrowieHa. Jloka3aTenbCTBO TOXKAECTB. Pa3Hbie
IIOAXOJIBI K JI0Ka3aTEJIbCTBY TOXKIECCTB.

Hccnedosamenvckas paboma. Kak HAMTH KOPEHb MHOTOWIEHA?

Tpeyroabuuxku. IIpusHaku paBeHCTBA TPEYroJ1bHUKOB

TpeyronbHuku. PaBHbIE TPEYroJbHUKH B T€OMETPUUECKUX KOH(MUTypausix.
IIpn3Haky paBeHCTBA TpEYroNbHUKOB. [IpuM3HakM paBeHCTBA MNPAMOYTOJIbHBIX
TPEYTrOJbHUKOB. [lepreHauKyIsip 1 HaKJIOHHAs.

YpaBHeHUS U CUCTEMbl YPABHEHHU I

JIunelinple ypaBHEHUS U UX cucTeMbl. OnpeieieHne Yyuciaa KOpHeil JIMHEHMHOro
ypaBHEeHUs. PenieHne NTMHENMHBIX YpaBHEHHH, COJIEpPKAIIUX 3HAK Monayis. Pemenue
JIMHEMHBIX YpPAaBHEHHMI C mapaMeTrpamu. PelieHue CUCTeM JIMHEWHBIX YpaBHEHUU

pPa3sHbIMU METOAaMHU.
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Hccneoosamenvcrkass paboma: IJMHEWHbIE YpPAaBHEHMs, COJIEp)KallMe 3HAK
MoxayJisa. [locTpoeHust ¢ mOMONIBI0 TUPKYIs U JuHEeHkn OOOCHOBaHMS MPOCTEHIIINX
ITIOCTPOEHMH, ATAIIbI 3a7]a41 Ha IOCTPOEHHUSI, PELIEHUE 3a/1a4 HAa IOCTPOCHHUE HUPKYJIIEM
Y JINHEWKOM.

OceBasi cumMmeTpus

@urypsl ¢ oceBor cumMmeTpuen. IIpumepsl CHMMETpUM B OKPYJKarOLIEM MUpE.
IIpoexm.: cUMMETpPUS B OKPYKaIOILEM MHPE.

MHOroyroJibHUKHM U reoMeTpu4ecKue HePpaBeHCTBA

CyMMa BHYTPEHHHUX YIJIOB MHOTOYTOJIbHUKA W BHEIIHUX YTJOB BBIMYKJIOTO
MHOrOyrojbHuKka. COOTHOIIEHUS] MEXKIYy CTOPOHAMHU W YIJIaMU TPEYTroJIbHHUKA.
HepagenctBo TpeyronbpHuka. HepaBeHCTBO 0 mimHe JiomaHoW. HepaBeHCTBO Mexy
MIEPIEHINKYIIAPOM Y HAKIIOHHOW. PacCTOsIHME OT TOUKHU 10 IPSIMOM.

Hccneoosamenvckasn paboma: TeOMETPUIECKUE HEPABEHCTBA.

DOyHKIUA

ITouck oOmacth ompedeseHUss W MHOXKECTBa 3HAUeHUW  (PYHKIUH.
Hcnonb3oBaHue paznuyHbIX crocoO0B 3ananus ¢yHKuud. Mcnonb30BaHue CBONCTB
byHKIME U1 aHanmuM3a TpaUKOB pealdbHBIX 3aBUCUMOCTEH (HYIM (DYHKIINH,
IPOMEKYTKH 3HAKOTIOCTOSTHCTBA (DYHKIIMM, MPOMEXYTKA BO3pACTaHUs U yObIBAaHUS
dbyHKIMKM, HamOoJIbIlIee W HaWMeHbIee 3HaueHus (yHkiuu). ['paduku, KycouHO-
3a/1aHHBIC (PYHKIIUH.

Hccneoosamenvcras paboma: cpaBHEHUE CBOWCTB (YHKIIMUA U MX TPapUKOB B
3aBUCUMOCTH OT IapaMeTPOB.

I'eomeTpuyeckune MecTa TOYEK

B3anmHOe pacnonoxeHue OKpyKHOCTU M NpsMou. [Ipumepsl reoMeTprudeckux
MECT TOYEK Ha IUIOCKOCTU. MeETOJ TeOMETPUYECKHMX MECT TOYEK MpPHU PEIICHUU

IrCOMCTPHUUICCKHUX 3a/a4.

8 KIIACC

Yuciia ¥ BLIYUCIEHUS

KBanpartnslii KopeHb. BrinosiHEHHE Onepaiuii ¢ UppaMOHAJIbHBIMU YUCIAMHU.
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AJire0OpanyecKue BbIpaKeHust
HpoOHo-paimoHanbHble BblpakeHus. CteneHu. BrinmoaHeHne ToK1eCTBEHHBIX

npeoOpa3oBaHU pallMOHAIILHBIX BBIPAXKEHUH.

IenTpajbHass cMuMMeTPUA

@dopMynMpoBKa OINpENENeHUs U JOKa3aTeIbCTBO CBOMCTB LEHTPaJIbHO-
CUMMETPHUYHBIX QUTYp.

JleneHue oTpe3ka Ha paBHbIE YACTU C TOMOIIBIO HUPKYIIS U JIMHEUKH.

Hccneoosamenvckasn paboma: CBOUCTBA IEHTPAIbHO-CUMMETPUYHBIX (DUTYD.

Hpoekm.' HCHTpaJIbHAA CUMMCTPUS B OKPYKAIOIIEM MHUPC.

YeTbIpEXyrobHUKU

[Tapamnenorpamm, ero npu3Haku u cBoicTBa. [IpsMoyronpHUK, poMO, KBaapar,
uX TpU3HAKW U cBoicTBa. Tpamenws. PaBHOOenpeHHas Tpameius, €€ CBOWCTBA W
npu3zHaku. CpeaHss JUHUS TPEYTOJbHUKA U CpEeAHsd JUHUA Tpaneuuu. CBONCTBa U
MIPU3HAKH CIICIUAIBHBIX BUIOB YE€THIPEX YT OJIBHUKOB.

Hccneoosamenvcras paboma: 3HAKOMbIE U HE3HAKOMBIE YETHIPEXYTOJIbHUKH.

YpaBHeHUs1 1 HEPABEHCTBA

OrnpeneneHue paBHOCWIbHBIX ypaBHeHUM. [IprMeHeHME CBOWCTB ypaBHEHUU
C oaHoW mepeMeHHOM. OmnpeneneHue KOJIMYEeCTBA JACHCTBUTEIBHBIX KOpHEU
KBaJIpaTHOTO ypaBHEHHUs. Pemenue qpoOHO-pallioOHaNIBHBIX YPAaBHEHUHN, CBOASIINXCS
K JIMHEWHBIM WM K KBaJpaTHbIM yPaBHEHUSM, UCIIOJb30BAHUE METOAA
3aMeHBbl TEepeMEHHOW. PeleHne TEKCTOBBIX 3a/lady anreOpanmyecKuM CIOCOOOM:
MepPexo/1 OT CIOBECHOW (OPMYITHPOBKH YCIOBHUS 33/1aUd K alreOpandeckod MOJEIH
IIyT€EM  COCTaBJICHUS  YPaBHEHHUs;  PELICHUWE  COCTABJICHHOTO  ypAaBHEHUS,
WHTEpIpeTanus pe3ynbrara. ['padudeckas WHTEpHpeTanusi ypaBHCHHUU C JByMS
MIEPEMEHHBIMU.

Pemenne cucrem ypaBHEHMH, B KOTOPBIX OJHO W3 YPaBHEHUW HE SIBJISIETCS
nuHelHbIM. ['paduueckas UHTeprperansi pEUIeHUs YpaBHEHHS C  JByMS
MIEPEMEHHBIMU M CHCTEM YPABHEHUU C IByMs MEPEMEHHbIMU. PelieHrne HeNMHEeHHbIX

HCPAaBCHCTB WM HX CHCTCM. Pemenue HCPABCHCTB, COACpPIKAINMNX 3HAK MOAYJIA.
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N300pakeHne perieHrs HepaBeHCTBA C OJHOW MEPEeMEHHON M CHUCTEMBI HEPaBEHCTB
Ha KOOpIMHATHOM IpPsAMOM, 3allUCh PELICHUSA C MOMOIIBI CUMBOIOB. HepaBeHCTBO
C IBYyMs IEpEMEHHBIMH. | 'paduaeckuii METO] PEIIeHUsI CHCTEM HEPaBEHCTB C JIBYMS
NepeMEHHBIMHU.

Hccneoosamenvckasn paboma: paBHOCUIBHOCTD U CJICICTBUE.

Hccnedosamenvckas paboma: rtpaduyeckas HHTEpIpETalnss YpaBHEHUH
C IByMSI TIEpEMEHHBIMH.

Uccneoosamenvckas paboma: TpapuUecKuid METOJ pEUICHUS CUCTEM

HCPABCHCTB C ABYMs IICPCMCHHBIMH.

IIpeoOpa3zoBanue nmoxodus
[IpeobpazoBanue mogo6us 1 mogooOHsIe purypsl. COOTHOIIEHUS B TTOJOOHBIX

¢durypax.

Hccneoosamenvckasn paboma. 4To Takoe Gppakran’?

Jloka3zaTebCTBAa HEPABEHCTB

OneHka 3Ha4YEHHS BBIPAKEHHS C UCIIOJIb30BAHUEM HEPABEHCTB.

[IpuMeHeHuE CBOMCTB HEPABEHCTB B XOJI€ PELICHHUS 3a]1a4.

Onpenenenue paBHOCHJIbHBIX HEPABEHCTB.

Jloka3aTenbCTBO HEPABEHCTB.

Pemenne TEKCTOBBIX 3ajlad C MOMOIIBK) JMHEHHBIX HEPABEHCTB C OJHOU
[IEPEMEHHOM.

Hccneoosamenvcrkas paboma: TUHEHHOE HEPABEHCTBO C OJIHOM MEpEMEHHOMN

C IapaMeTpoM.
IIpsiMoyrosibHbIE TPEYTOJIbLHUKH

Teopema Iludaropa u e€ npuMeHEHHE MPU PELICHUHM MPAKTHYECKUX 3a]ad.
Jloka3aTrenbCTBO  COOTHOLICHUM MEXKAY IPONOPUAOHAIBHBIMUA  OTPE3KaMH B
MPSIMOYTOJILHOM TPEYTOJIbHUKE (BBICOTA, MPOBEAEHHAS U3 BEPIIUHBI MPSIMOrO YIJIa;
METPUYECKHE  COOTHONIEHUs1). [IlpuMeHeHHe COOTHOIIEHUW TIpU  PEUICHUU
FEOMETPUYECKUX  3a7ad. [pUroHOMeTpuueckue  (QYHKIMU  OCTPOro  yrjia
MPSIMOYTOJILHOTO TPEYroibHUKA (CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC). 3HAYCHUS
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TpUroHOMeTpHueckux QyHkuuii s yriaos 30°, 45°, 60°. Pewmenue 3agau c

UCIOJIb30BAaHUEM TPUTOHOMETPUYECKHUX ()YHKIIHM.
IIpakmuxym: pelieHre MPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4.
Mamemamuueckoe copesHogaHnue: pellIeHUE 3a]1a4 pa3HBIMU METOJAMHU.

DyHKIUT
[Touck obsactu ompeneneHuss U MHOXKecTBa 3HadeHUW QyHkuuu. ['paduk

¢ynkuun k/x. @yukuus Buaa (ax + b)/(cx + d).

Yucsia 1 BbIYUCTIEHUS: 1eJIUMOCTD

DopMyIMPOBKA ONPEACICHUS JIeIUMOCTH HAleJIo, YHCE, CPaBHUMBIX
00 JaHHOMY MOIYJII0. BpinomHeHWe JaeiaeHus ¢ OocTaTkoMm. JloKazaTenbCTBO
U NPUMEHEHUE CBOWCTB CpaBHEHUW MO MoAyJto. HaxokaeHue OCTaTKOB CyMMbI
Y TIPOU3BEICHUS 110 JAHHOMY MOJYJIIO.

Hccnedosamenvckas paboma. NeIUMOCTb.

9 KIIACC

YpaBHeHUs1 1 HEPABEHCTBA

bukBanpatHpie ypaBHeHUsI. MeTOIbl pAaBHOCWIBHBIX MMPEOOpa30BaHMM, 3aMEHbI
IepEMEHHOM, rpad)uuecKoro MeTojia MpU pelieHnd YpaBHEHUH 3-i U 4-i cTeneHex.
Pemienrie HepaBeHCTB, coAepKallMX 3HaK wmoxayis. HepaBeHCTBO ¢ AByms
nepeMeHHbIMH. [IprMeHeHue rpaduyeckoro METo/la pPEelieHUsT CUCTEM HEPaBEHCTB
C IByMs TepeMeHHbIMU. Perenue qpoOHO-panoHalbHBIX YPAaBHEHUN U HEPABEHCTB.
[TocTpoenue rpadukoB ypaBHEHHUM, B TOM YHUCJIE C HCIOIH30BAHUEM ITH(PPOBHIX
pecypcoB. [IpuBoauTh rpaduueckyro HHTEPIIPETAIINIO PEIICHUS] YPABHEHUS C ABYMSI
MIEPEMEHHBIMU M CHCTEM YPaBHEHUU C ABYMs NEPEMEHHBbIMU. McciienoBanne cucTeM
HEJIMHEMHBIX YPABHEHUM ¢ mapaMeTpoM. Perienrne HepaBeHCTB ¢ ABYMsI IEPEMEHHBIMU
U UX CHCTEM.

Hccnedosamenvckue pabomwel:  penieHue 3ajJad  C  HapaMeTpamMud  —

anreOpanyeckuM METOA0M; Ipa@UUECKUM METOJI0M.
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Peuienue TpeyroibHMKOB

Teopema CUHYCOB M TeopeMa KOCHHYCOB, MX HPUMEHEHUE MpPU PEIICHUH
TPEYroJbHUKOB U PAKTUYECKUX 3azay. CooTtHomeHus MEXIY
TpuroHomeTpuyeckumu  QyHkuusmu.  [Ipocreiimme  ¢opmynsl  NpUBEIEHUS,
BBIBOJIMMbBIE U3 T'€OMETPUUECKUX cooOpaxeHui. Haxoxaenue panuvyca onvcaHHOU

okpyxHocTH. Popmyia ['epona. @opmyiia mIomaau BEIMTYKIOT0 YETHIPEXYTOJIbHUKA.

HpakmuKyM: pPeHICHUC TCOMCTPHUYICCKUX U ITPAKTUKO-OPUCHTUPOBAHHBIX 3a/1a4

PasHbIMU MCTOAAMU.

AJiredpanyecKme BbIPpaKEHUS

CreneHsp ¢ pallMOHAIBHBIM I10KA3aTEJIEM.

Ornpenenenue KOpHS n-il CTETIEHU U CTENEHU C PallMOHAJIBHBIM [TOKA3aTENEM.

[IpuMeHeHne omnepanvu M3BJICUECHHUS KOPHS K- CTENEHW, HCHOJb3Ys
Ipu HEOOXOAMMOCTH KaJIbKYJISATOp. BhIuncienne 3HaueHus CTETNEeHH ¢ palliOHaIbHBIM
nokazatenemM. OlleHKa 3HAYEHUW KOpHSA 7n-Ml  CTENEHW, 3HAYEHHE CTENEHU
C palMOHAIBHBIM TOKa3aTelieM LEJIbIMU YUCIaMU M JECATUYHBIMH JIPOOSIMH.
CpaBHeHHME U YHNOPSAOYMBAHUWE PALMOHAIBHBIX M HUPPALMOHAIBHBIX YHUCET,
3aIMCaHHBIX C TIOMOLIBIO KOPHSA -1 CTENIEHU, CTETIEHU C PallMOHAIBHBIM MTOKA3aTEIIEM.
BrimomHeHne TOXKIECTBEHHBIX MpPeoOpa3oBaHUN BBIPAKCHHM, COACP)KAIIUX KOPCHb

n-u CTCIICHH, CTCIICHDb C pallMOHAJIbHBIM ITOKAa3aTCIICM.

IHonoOue TpeyroibHNKOB

Teopembl 0 MPOU3BEICHUH OTPE3KOB XOP, TEOPEMBI O MPOU3BEIECHUN OTPE3KOB
CEeKyIlIMX, TeopeMa O KBaJpaTe KacaTelabHOM, Teopembl YeBsl u MeHenas.
UccnenoBanne, B TOM 4YHCJIE€ C TOMOIIBI0 IU(GPOBBIX PECYPCOB, H3Y4aeMBIX
koH(purypanuii. [[pyMeHeHne TaHHBIX TEOPEM TIPH PEIICHUN TEOMETPUUYECKUX 3a/1ad.
3HAaKOMCTBO C TMIOHSATHUEM TOMOTETHHM, C €ro IMPUMEHEHUEM, B TOM YHUCIE
B MTPAKTUYECKUX CUTYaIHSIX.

Hccneoosamenvckas paboma (C UCTOIB30BAHUEM MPOTPAMMHBIX CPEICTB):

TOMOTETHUS U €€ CBOMCTBA.
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DyHKIUT

[lonstue «pynkuus». IlpumeHeHue CBOWCTB (QYHKIMH: HYJIUM (QYHKLUH,
MPOMEKYTKH 3HAKOMOCTOSHCTBAa (DYHKLIMH, MPOMEXKYTKH BO3pAacTaHUsl U yObIBaHUS
(yHKUMHU, YETHbIE M HEYeTHble (DYHKIMH, HauOONbIlIEe W HAUMEHbLIEE 3HAYCHUS
¢yHkuuun npu pemieHuu 3anad. lloctpoenue rpadukoB (YHKIUNA C MOMOIIBIO
npeoOpa3oBaHUil BUJIA:

S0 =f(x) + a; fix) = fix + a); fix) - kfx), fix) =] x |), fix) = | fixo) |

Pacrio3HaBaHue CTENEeHHBIX (QYHKIUMH W TOCTPOCHHE 3CKU30B TIpadukoB
CTENEHHBIX (QPYHKUMHA C HATypaJbHBIMU TIOKa3aTeIsIMU  pPa3HOM  YETHOCTH.
Ucnonb3oBanue CBOMCTB TpaduKOB CTENEHHBIX (GYHKIUNA C HaTypajJbHBIMU
ToKa3aTeNIIMH IPHU peleHny 3a1a4. IToctpoerne rpadukoB GpyHKumit y=Vx , y = 3V/x,
y=|x|.

HUccneoosamenvcrkas paboma: moBeaeHue GyHKUMU ©u ee Tpaduka

B 3aBUCUMOCTH OT IIapaMeTpa.

Metoa koopauHAT

[TapamienbHOCTh W NEPHEHAUKYISPHOCTh  NOPSAMBIX  (YEpe3  yriaoBOH
ko3 puIeHT).

Haxoxnenue nepecedeHnil OKpy>KHOCTEN U MIPAMBIX B KoopauHatax. @opmyiia
paccTosiHAsL OT TOYKM A0 npsmoil. [lmomaapr mapamnenorpamMmmMa B KOOpPJAWHATAX,
MOHATHE 00 OpUEHTUPOBaHHOW Momanu. [lpuMeHeHue wmeToma KOOpIUHAT
B IIPAKTUKO-OPUEHTUPOBAHHBIX  TIEOMETPUYECKMX  3aJadyaxX,  HMCCIIEIOBAHUE
MIPUIIOKEHHS METOJIa KOOPJIMHAT B BRIYUCIUTEILHON MaTeMaTHKe U MH(DOpPMATHKE.

Hccneoosamenvckas  paboma:  pelleHUE  MPAKTUKO-OPUEHTUPOBAHHOM
r€OMETPUUYECKOM 3aa4i METOJIOM KOOPIUHAT.

IIpaBwibHbIE MHOTOYI0JIbHUKH. OKPYKHOCTH 1 MHOT'OyT'0JIbHUKH

[TondaTHE TIPaBUIBHOTO MHOIOyroiabHuKa. @OOpMyabl IsI  BBIYUCIEHHS
AJIEMEHTOB TMPABUJIBHBIX MHOTOYTOJBHUKOB (CTOPOHA, paguyC BIOHCAaHHON W
OMMUCAHHON OKpYy)HOCTEH). BbIBOJ (pOpMyN JIMHBI OKPY>KHOCTU M TUIOLIAJU KpyTa.

JlnuHa nayru OKpy»KHOCTH, paguaHHas Mepa yria. [lnomans kpyra v rmmoniajb
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KPYTrOBOTO CEKTOpa. BbluMclieHHEe NEepUMETpOB U IUIOIIAJAEH CIOXKHBIX (QUryp,
BKJIIOYAIOIIAX AJIEMEHTHI KpyTa.
CamocmosimenvHoe omkpblimue: KaK HANTU NMEPUMETP U IUIOLIAJAb CIOKHOU

durypsi?

Ilpaxmuxym: pelieHue 3a1a4 MOBIILIEHHON CII0)KHOCTH.

Yuc/i0BbIE MOC/I€10BATEIHLHOCTH U MPOrPecCuu

Onpenenenre BUIOB MOCIEN0BATEILHOCTEH: OrpaHUEHHAsl MOCIIEI0BATEILHOCTD,
MOHOTOHHO Bo3pacTatomiasi (yObIBaromiasi) mociaeaoBaTeabHOCTh. [IpencraBnenue
OCCKOHEUHBIX TMEPUOAMYECKUX JpoOed B BHAC OOBIKHOBEHHBIX. 3HAKOMCTBO
C TIOHSITUEM CXOJAMMOCTH TOCJIEIOBATEILHOCTH, HAXOXKIEHUE CYMMBbI OECKOHEYHO
yObIBatoleld reoMmeTpudecko mporpeccuu. [IpuMeHeHne MeToa MaTeMaTHYeCKOM
WHIYKIIHH.

Uccnedosamenvckas ~ paboma:  TIOBEAEHHWE  TOCIEIOBATEIILHOCTEH — —

OT THUITOTC3BI 40 A0Ka3aTCIILCTBA.

JIBHKeHMSI IJIOCKOCTH

Hentpanbnas cummerpus. llenTpanbHo-cumMmerpuunbie ¢Gurypsl. IloBopor.
OceBass cummetpus. Duryppl, CUMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOMl OCH.
[TapamnenpHbiii iepeHoc. [loHaTHEe ABMKEHUS M €ro CBOiCTBa. PaBeHCTBO (uryp.
[IposiBneHus CUMMETpPUM B NPHUPOAE, IKUBOIHCH, CKYIbNTYpE, apXUTEKTYypE.
Komnosunuu paBuxenuit (mpocreimne mnpuMmepsl). [lpumeHeHne B pelieHUN
reOMETPUUYECKUX 3a/a4.

Hccneoosamenvcrkas paboma (C WCTOIB30BAHHEM MPOTPAMMHBIX CPEJICTB):

KOMIIO3UIIUS NBUKEHUH.
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IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA KYPCA BHEYPOUHOMH
JAEATEJIBHOCTHU «TPYIHBIE BOITPOCbBI MATEMATHUKW»

Peanuzanus nporpamMMbl Kypca BHEYPOUHOU AeATENbHOCTHU « TpyIHBIE BOIIPOCHI
MaTeMaTUKW» HampaBleHa Ha oOecledyeHue JOCTWKEHUs  00ydarouuMucs

JIMYHOCTHBIX, MCTAITPCAMCTHLIX U IMTPCAMCTHBIX O6p3,30B3.TCJIBHBIX PE3YJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATDI B yactu:

— MAaTPUOTHYECKOT0 BOCIHHMTAHMS: MPOSBICHUE HHTEpEca K MPOILIOMY
Y HACTOSAIIEMY POCCUMCKOM MAaTEMATHKH; [IEHHOCTHOE OTHONIEHHE K JTOCTHXKEHUSIM
POCCUMCKMX MAaTEMATUKOB U POCCUHCKON MaTeMaTUUYECKOH IIKOJIbI, K UCTIOJIb30BaHUIO
ATUX JIOCTIKCHUH B IPYTrUX HAyKaX U MPUKIAIHBIX chepax;

— IPaXJAAHCKOT0 M [JAYXOBHO-HPABCTBEHHOr0 BOCIHHUTAHUA: TOTOBHOCTH
K BBITIOJTHEHUIO 00sI3aHHOCTEN Irpak/laHWHA U pean3allii €ro Mpas; MpeICcTaBlIeHUe
0 MAaTeMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHHIA,
IOpoLeayp TpakIaHCKOro oOiiecTBa (HampuMmep, BBIOOPHI, ONPOCHI), TOTOBHOCTH
K OOCYXICHHIO ITUYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JOCTH>)KEHUM HAayKH; OCO3HAHHE BAXHOCTH MOPAIbHO-3TUUECKUX MPUHIUIIOB
B J€ATEIbHOCTH YYEHOT0;

— TPYAOBOr0 BOCHHMTAHHUSI: YCTAaHOBKAa HAa AaKTUBHOE YYacTHE B PEIICHUU
MMPAKTUYECKUX 3a7a4 MaTeMaTHUYE€CKOW HAIPaBICHHOCTH; OCO3HAHUE BAXHOCTHU
MaTeMaTU4eCcKOro O0Opa3oBaHMs Ha NPOTSHKEHUUM BCEH JKU3HHM Il YCHEITHOM
npoecCHOoHanbHOM NESITETbHOCTH M Pa3BUTHE HEOOXOIUMBIX YMEHUN; OCO3HAHHBIN
BEIOOpD W TOCTPOCHWE WHIWBHUIYATHHOW TPACKTOPUH OOpa30BaHMsI M KU3HEHHBIX
MJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

— 3CTeTHYECKOI0  BOCIHHMTAHMS:  CIIOCOOHOCTH K  DMOIMOHAJIBLHOMY
U OCTETHYECKOMY BOCIPHUITHIO MaTeMAaTHYECKUX OOBEKTOB, 3aJad, pEIIeHUH,
pacCyXJIeHUI; YMEHUE BUAETh MATEMAaTUYECKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

— HEHHOCTH HAYYHOI0 IO3HAHMSA: OpHUCHTAIUMSA B  JCATEIBHOCTH

Ha COBPECMCHHYIO CUCTCMY HAY4YHBIX HpeI[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX 3daKOHOMCPHOCTAX
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pPa3BUTHUA YE€JIOBEKA, MPUPOJIBI U OOIIECTBA; MOHUMAHUE MAaTeMaTUYECKON HAyKU Kak
chepbl UeT0BEYECKOM NESITEIHLHOCTH, STAMOB €€ Pa3BUTHS U 3HAYUMOCTH JIJIs1 Pa3BUTHS
UHUBUIN3ALAN; OBJIAJCHUE A3BIKOM MAaTEMAaTUKUM M MAaTEMAaTHYECKON KYJIbTYpOMl Kak
CPEACTBOM  TMO3HAaHWS  MHUpPA; OBJAJCHUE  HABBIKAMU  HUCCIIEIOBATEIbCKOM
NEATEIIbHOCTH;

— (¢u3nyeckoro BOCHHMTAHHMS, (POPMHUPOBAHUA KYJIBTYPbl 310POBbA
U SMOUHMOHAJIBHOrO 0JIaromoJy4msi: TOTOBHOCTh MPUMEHAThH MAaTEMaTUUYECKHE
3HaHMS B UHTEPECaxX CBOETO 3/I0POBbs, BEJCHUS 3J0POBOr0 00pasza *U3HU (340pOBOE
nuTaHue, cOalaHCUPOBAHHBIM PEKUM 3aHSATUN W OTAbIXa, peryispHas (puznueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTb HaBbIKa peduiekcuu, MpPU3HAHWE CBOETO IIpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JPyroro 4eJoBeKa;

— JIKOJIOTMYEeCKOro BOCIIUTAHUA: OpUEHTALMS Ha MPUMEHEHUE
MaTeMaTHYEeCKUX 3HAHUN JIUIS PEIICHUS 3a7a4 B 00JACTH COXPAHHOCTH OKPYKarolen
Cpeabl; IUIAHUPOBAHHE IIOCTYNKOB M OLEHKAa HMX BO3MOXHBIX IOCIEICTBUI
IUISL  OKpY Kalollled Cpebl; OCO3HAHUE TIJI00aTbHOTO XapakTepa 3KOJIOTHYECKUX
npo0JIeM U IMyTel X pelieHus;

— aJanTaluy K HU3MEHAKIIMMCS YCJOBHSIM COUHUAJBHOW W NPHPOAHOI
cpeAbl: TOTOBHOCTh K JEHCTBUSIM B YCJIOBHUSIX HEONPEIEIECHHOCTH, IMOBBIIIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pe3 NMPAKTUUECKYIO NEATEIbHOCTh, B TOM YHCIIE
YMEHHE YUUThCS y APYTUX JIOJEH, MTPHOOpPETaTh B COBMECTHOM NEATEILHOCTH HOBBIC
3HAHMSI, HABBIKA M KOMIIETCHIIMM U3 OIBITA JIPYTUX; HEOOXOAUMOCTh (HOPMUPOBATH
HOBBIC 3HAHUA, (OPMYITHPOBATH HJICH, TIOHITHS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSX,
B TOM YHCJI€ paHee HE HM3BECTHBIX, OCO3HABaTh NE(MUIUTHI COOCTBEHHBIX 3HAHUU
U KOMIIETEHTHOCTEH, IUIAHUPOBaTh CBOE pPa3BUTHE; CIIOCOOHOCTh OCO3HABAThH
CTPECCOBYK) CHUTYyalHIO, BOCIPUHMMATh CTPECCOBYIO CHUTYalMI0 KAaK BBI3OB,
TPeOYIOMINII KOHTPMEpP, KOPPEKTUPOBATh MNPUHUMAEMbIE pELICHUS U JEUCTBUS,
(dbopMyIHpOBATH U OIICHUBATH PUCKHU U TIOCIEACTBUS, (HOPMHUPOBATH OTIBIT;

— BOCHUTAHUA WHPOPMALMOHHOM KYJbTYPbI: TPOSBICHUE HHTEpECA

K HCIIOJIB30BaHHUIO I_[I/I(prBBIX TEXHOJIOTUI AJIs1 OIITUMH3aluK IIPpOHCCCOB IIOUCKA,
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aHanuza, o0OpaOOTKW, CO3JaHMs, TNepeladyd MaTeMaTH4ecKod uH(pOopMaliu
Y BU3yaJIM3alMii MaTeMaTHYeCKUX O0OOIIEHUI U pe3ylbTaTOB aHalu3a; TOTOBHOCTD
K HWCHONB30BAaHUIO IM(PPOBBIX HWHCTPYMEHTOB IS  BBIMOJTHEHHS  Y4eOHOM
ACSITENPHOCTH TPH HM3YyYECHUH MAaTeMaTHUKH; CIIOCOOHOCTH MPHUMEHSTHh HHU(PPOBBIC
WHCTPYMEHTHl B YCJIOBHAX pEAIM3allMd MEp MO MPEAYNPEk IACHUI0 BO3MOKHBIX
HETaTUBHBIX MOCIEACTBHIA aKTHBHOTO U CHCTEMATHYECKOTO NMPUMEHEHUS ITU(PPOBHIX

TEXHOJIOTUM B y‘le6H]'::IX 11(SA15:0. @

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBeEpPCAJbHbIE YUeOHbIE TeHCTBUS

basosvie nocuueckue deticmaus:

— BBISIBIIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTEMaTUUYECKUX
00BEKTOB, TIOHATUN, OTHOIICHUN MEXIY MOHATUAMH, (OPMYIUPOBATH ONPEIACICHUS
NOHSITUM, YCTAaHaBIMBATh CYIIECTBEHHBIA TMPHU3HAK KIacCU(PUKALMUA, OCHOBAHUS
1U1st 00001IIEeHUs U CPAaBHEHUS, KPUTEPUU MTPOBOJIUMOI0 aHAJIN3a;

— BOCHIpPUHUMATH,  (GOPMYJIMPOBATH U  NPeoOpa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

— BBISIBIIATH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUUS
B (akTax, JaHHBIX, HAONIOACHUSIX U YTBEPXKICHUSX, TMpeasaraTb KpPUTEPUH
JUISL BBISIBJICHHS] 3aKOHOMEPHOCTENW W IPOTUBOPEYMH;

— JenaTb BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JETyKTUBHBIX
Y MHJIYKTUBHBIX YMO3aKJIIOUECHUI, YMO3aKJIIOUEHUH 10 aHAJIOTUH;

— pa3bmpaTh JOKA3aTEeNhCTBA MATEMATHUYECKUX YTBEPKACHHA (MIPSMbIE
Y OT IPOTHUBHOTO), TPOBOAUTH CAMOCTOSITENILHO JI0KA3aTEIbCTBA MATEMAaTUYECKUX (DaKTOB,
BBICTPauBaTh apryMEHTAIIUIO, NMPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI, MPUMEHSThH
METOJI MATEeMAaTHYECKON WHAYKITUU, O0OCHOBBIBATh COOCTBEHHBIE PACCYKICHNUS,

— BbIOMpaTh cHoco0 pelieHus y4yeOHOM 3ajauu  (CpaBHUBATH HECKOJIBKO
BAPUAHTOB PEUICHUs, BHIOMPATh HauboJee MOAXOASIIINI C YyYeTOM CaMOCTOSITEIBHO

BBIJICJICHHBIX KPUTEPUEB).
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basosvie uccnedosamenvckue oeiicmeus:

— HCIIOJIb30BAaTh BOIMPOCHI KaK MCCIEIOBATENbCKH WHCTPYMEHT IO3HAHMS,
dbopMynrpoBaTh BOITPOCBI, bukcupyromme IIPOTUBOPEYHE, npooiemy,
CaMOCTOSITETIFHO yCTaHABIMBaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3HIINIO, MHEHHUE;

— MPOBOJAUTH TIO CaMOCTOSATEIHHO COCTABJICHHOMY IIIaHy SKCIIEPUMEHT,
UCCJIEIOBAaHWE IO YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro o0beKTa,
3aBUCUMOCTEH 00BEKTOB MEXKAY COOOI;

— CaMOCTOATENBHO (HOPMYIHPOBATh OOOOIICHHUS W BBIBOJABI MO pPE3ysibTaTaM
NPOBEJACHHOTO  HAONIONEHUWS,  WCCIICJOBaHUS,  OKCIIEPHMEHTa,  OIICHUBATH
JOCTOBEPHOCTH MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 00OOIICHHIA;

— MPOTHO3MPOBATH BO3MOXKHOE pa3BUTHE TMpOIECcCa, a TaKXKE BBIIBUTATH

MMPCAITOJIOKCHUS O €TI0 pa3BUTHH B HOBBIX YCJIOBHAX.

Paboma c ungpopmayueii:

— BBISABIATH HENIOCTATOYHOCTh M HW30BITOYHOCTh WHQPOpPMAIMH, JTaHHBIX,
HEOOXOMMBIX JUIS PEIICHHUS 3a/1a4H,

— BBIOWpaTh, AaHATU3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETHPOBATH
MHPOPMAITUIO Pa3INIHBIX BHIOB U (JOPM TIPEICTABICHUS;

— BbIOMpaTh (QopMy mpencraBieHUs HWHPOPMANMH ¢ HLIIOCTPUPOBATH
pelaeMble 3a/1a4u CXeMaMu, THarpaMMaMi, HHOM rpaduKoi 1 NX KOMOMHAIIMSIMH;

— OLIGHWBAaTh HAJACKHOCTh HWHPOPMAIMKM TI0 KPUTEPHUSM, MPENTIOKEHHBIM

WM CPOPMYIIMPOBAHHBIM CAMOCTOSITETHHO.

KoMMyHHKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIe 1eliCTBHS:

— BOCIIPUHUMATH U (DOPMYJIHPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMU
U TeJIsIMU OOIIEHUs, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX
U THCBMEHHBIX TEKCTax, JaBaTb NOSCHEHWS N0 XOAYy pELICHUs 3a]a4H,
KOMMEHTHPOBATH MOJIYYCHHBIN PE3YJIbTaT;

— B X0j/ie 00CYXKJI€HHUS 3a/1aBaTh BOMPOCHI MO CYHIECTBY OOCYXKIaeMOUl TEMBI,

HpO6JIeMBI, pemaeMoﬁ 3aJa4u, BbICKAa3bIBaTh UJACH, HALICJICHHBIC HA ITOMCK PCIICHUA,
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COMOCTAaBJSATh CBOU CYXKACHHS C CYXKICHHUAMHM JPYTUX YYAaCTHUKOB JHMAJIOTa,
0OHapy’KMBATh PA3TUYHUE U CXOJICTBO MO3UIUH, B KOPPEKTHOU popMe (HOpMYTUPOBATH
pa3HoOrIacus, CBOU BO3PAXKEHUS;

— MPECTaBIATh Pe3yJbTaThl PEIICHUS 3aJ1auH, SKCIEPUMEHTa, UCCIIeIOBaHuS,
MIPOEKTa, CaMOCTOSATENbHO BBIOMpaATh (oOpMaT BBICTYIUIEHUS C YYETOM 3ajad
MPE3EHTAlMU U OCOOEHHOCTEN ayaAUTOpUH;

— TMOHHUMATh M MCMOJb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHAUBUAYaJIbHON
paboThl TpH pElIeHWH YYEOHBIX MaTeMAaTHUYeCKUX 3ajady, IPUHUMATH LeJb
COBMECTHOW J€ATEIbHOCTH, IUJIAHUPOBATh OPraHMU3alMI0 COBMECTHOM pPabOTHI,
pacnpenensTh BUABI paboOT, JOroBapuBaThbcs, OOCYXAAaTh MPOLECC M pPE3yJbTat
paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJICH;

— Y4acTBOBAaTh B I'PYIIOBBLIX (popmax paboTsl (00CyXeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U MHBIE); BBIMOIHATH CBOIO YacTh PaOOThl U KOOPJIUHUPOBATH
CBOM JIEHCTBUSl C JAPYTMMHU WIEHaMH KOMaH[bl, OIICHMBATh KAaueCTBO pe3yibTaTa
M KauecTBO CBOErO BKJIaJa B OOIIMI pe3ynbTaT 10 KPUTEPHSIM, CHOPMYIUPOBAHHBIM

Y4aCTHUKaMH B33HMO,Z[CI>'ICTBH}I.

Pery/isiTUBHBIE YHHBeEpPCAJIbHbIE YUeOHbIe IelicTBUSI

Camoopeanuzayusi:

— BBIBIATH MPOOJEMBI IS PEUICHUs B KM3HCHHBIX U yYEOHBIX CUTYAIUX,
OPUEHTHUPOBATLCA B PA3IMYHBIX IMOJX0JaX MPUHATUS pelICHUN (MHIUBUIyaTbHOE,
IPYIIIOBOE);

— CaMOCTOSITEJIbHO COCTaBJATH IUJIaH, aJITOPUTM pEIICHUs 3a1add (WIh €ro
4acTh), BEIOMPATH CIIOCOO PEIICHUS C YIETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATh BApUAHTHI PEIICHUN C Y4ETOM

HOBOW MH(OpPMAIIHH.

Camokormpony:
— BIIaJIETh CIIOCOOAMM CaMOIPOBEPKHA, CAMOKOHTPOJIS MpoIliecca U pe3yabTaTa

pPCUICHUA MaTeMaTHYEeCKOU 3aJa4ynu, CaMOMOTHBallH U pe(l)HeKCI/II/I;
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— IPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUH 3a7a4H,
BHOCUTBH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAIEHHBIX
OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

— OLICHMBAaTh COOTBETCTBUE PE3YyJIbTATA JEATEIBHOCTH IOCTABICHHOW LEIU
U YCJIOBHSM, OOBSCHATh IPUUMUHBI TOCTHKEHUS WM HEAOCTUKEHUS LI€TU, HAXOAUTh

OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

IOMOYUOHANbHBILU UHMENTICKI.
— BBIpaXaTh SMOIIMU TPU HU3YYCHUU MATEMATHUYECKUX OOBEKTOB M (PAKTOB,

AaBaTb SMOIMMOHAJIBHYIO OLICHKY PCIICHUA 3a1a4U.

HNPEIMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yabTaThl OCBOSHMsSI MPOTrpaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B 7 KJacce:

Hcnonp30BaTh MOHATHS MHOKECTBA HATypalbHBIX YUCEJ, MHOXKECTBA LIEJIBIX
Yucel, MHOXKECTBA pAalMOHAIBHBIX YHCEI IMpPU PEIIEHUH 3a4ad, M[POBEICHHUU
paccyKXIeHUI U JOKa3aTeJIbCTB.

[TornmaTh ¥ OOBACHITH CMBICI MO3UIIMOHHOM 3aMMCH HATYPaJIbHOTO YUCIIA.

BrimonHaTh, couyeTass yCTHbIE W TMHUCbMEHHBIC TPUEMBI, apumeTHIecKue
JNEUCTBHS C PAallMOHAIIBHBIMM YHUCJIAMU, HCIOJIb30BAaTh CBOMCTBA YMCEN U IpaBUja
JNEUCTBUN, IPUEMBI PALIMOHAIBHBIX BBIYMCIICHUM.

BrINOJIHATE JEUCTBUS CO CTENEHAMU C HATYPaJIbHBIMU MOKA3aTEISIMU.

Haxonute 3HaueHUsT YUCIOBBIX BBIPAXCHUM, COAECPXKAIUX PpPALUOHAIbHbBIC
YHClia U CTENEHU C HATypaJIbHBIM MOKa3aTeJIeM, PUMEHSATh Pa3HOOOpa3HbIE CITOCOOBI
W TIpUEMbl BBIYHCIICHUS, COCTABJISATh W OLCHHUBATH YHCIOBBIE BBIPAKECHUS
MIpU PEIICHUU MPAKTUUECKUX 3a/]1a4 U 33/1a4 U3 APYTUX y4eOHBIX MPEIMETOB.

OKpyIJISITh 4KClia ¢ 3aIaHHON TOYHOCTBIO, @ TAKXKE MO CMBICITY MPaKTUYECKOMN
CUTyallM, BBINOJHATh NPUKUIAKY W OLEHKY pe3yJbTaTa BBIYMCICHHUM, OLEHKY
3HAYEHUM YUCIOBBIX BBIPAKEHHUM, B TOM UYHCIEC NPU PEUICHUH NPAKTUYECKUX

3ajad.
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Pemmath TekcTOBBIE 331aUK apU(PMETHIECKUM CITIOCOOOM, UCTIOIB30BaTh TA0JIHIIbI,
CXEMBI, YEPTEKH, IPYTUE CPEACTBA MPEACTABICHUS JAHHBIX IIPU PELICHUH 3a/1a4.

Jloka3bIBaTh M NPUMEHSThH IPU PEIICHUHN 3a7a4 NPU3HAKU JEITMMOCTH Ha 2, 4, 8,
5,3,6,9,10, 11, npu3Haku 1eIMMOCTHA CYMMBI U POU3BEICHUS LIEJIBIX YUCEIL.

[IpuMeHATh TpU3HAKK AeTUMOCTH Ha 7 1 13.

PackianpiBaTh Ha MHOXKHUTENN HATYypalbHbIEC YHCIIA.

CB00OIHO OTIEpPUPOBATH MOHSATUAMU: YETHOE YUCJI0, HEUETHOE YHCIIO, B3AUMHO
MPOCTHIE YHUCIIA.

HaxoauThk HanbGomnbiuii oO1MiA 1eIUTENb 1 HANMEHbIIIee 00111ee KPaTHOE Yncen
Y WCIMOJIb30BaTh UX MPHU PELICHUH 3a7a4, TPUMEHSITh aIropuT™M EBKinaa.

OnepupoBaTh MOHATUEM OCTaTKa MO MOJYJIIO, IPUMEHATH CBOMCTBA CPaBHEHU I
0 MOJYJIIO.

Hcnons3oBaTh anreOpandecKyo TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMCHSIThH €€
B IIPOIIECCE OCBOEHUS YUEOHOTO MaTepuralia.

Hcnonb3oBaTh TTOHSTHE TOXJIECTBa, BBITOJIHATh TOXJICCTBEHHBIC
npeoOpa3oBaHus BEIPAKEHUM, TOKA3bIBATh TOXKECTBA.

BeinoyiHATh neicTBUS (CIOXKEHHE, BBIYMTAHUE, YMHOXKEHHUE) C OJHOUYJICHAMU
¥ C MHOTOWICHAMH, IPUMEHSATH ()OPMYJIBI COKPAIIIEHHOTO YMHOKEHUS (KBaaApaT U Kyo
CYMMBI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTb KBaJPaTOB, CyMMa W Pa3HOCTh KyOOB),
B TOM YHUCJIE JIJISI YIPOILICHUS BBIUUCICHUMN.

CocTaBnath MW peliaTh JUHEWHOE YpaBHEHHE WM CHCTEMY JIMHEWHBIX
YpPaBHECHUU IO YCJIOBHIO 33Ja4d, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4y TTOJTYYEHHBIN PE3YyJIbTaT.

Ctpouts rpaduku TuHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIHMHA y = |x|.

OmnuceiBaTh € TMOMOIIBI0 (YHKIIMH HW3BECTHBIC 3aBUCHMOCTH  MEXIY
BEJIMYMHAMU: CKOPOCTb, BpEMs, PpACCTOSHUE, II€HA, KOJUYECTBO, CTOUMOCTS,
MIPOM3BOIUTEIILHOCTD, BpeMsi, 00beM pabOTHI.

HaxonuTh 3HaueHrne PyHKIMH 110 3HAUCHUIO €€ apryMEHTA.
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[Tonumars rpaduueckuit crnocod MNpeacTaBlIeHHUs W aHalu3a WHGOpMaLNH,
U3BJIEKaTh U MHTEPIPETUPOBATh MH(OPMALUIO U3 TPa(UKOB PEATbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

Hcnonb3oBaTh cBoilcTBa (GyHKUMIA JUIsi aHaidu3a TIpauKoOB peabHbIX
3aBUcUMOCTe (HyaM (YHKUAHM, TMPOMEXKYTKH 3HAKOMOCTOSHCTBA (DYHKIUH,
MPOMEKYTKHA BO3pacTaHus M yObIBaHUA (YHKUMH, HauWOoJblllee U HAUMEHbILIEe
3HaYeHUsl PyHKIMHN).

Ucnonb3oBaTh Tpaduiku Uisi HCCIENOBaHUS MPOLIECCOB M 3aBUCUMOCTEH,
pU pelIeHUH 3a7a4 U3 APYTUX y4eOHbIX IPEIMETOB U PeaIbHOM KU3HU.

Jlenatb NPUKHUAKY W OLIGHKY JIMHEWHBIX M YTIJIOBBIX BEJIMYHUH MPEIMETOB
B peaJIbHOM >KM3HU, PA3MEPOB MPUPOTHBIX 0OHEKTOB.

Brnaners mnonstnem «reomerpudeckoe Mmecto Touek» (I'MT). Onpenenstsb
OMCCEKTpHUCY yIia U CepeAUHHBIN nMeprneHauKysip kK oTpe3ky kak ['MT. Ilonb3oBaThes
noHsitueM I'MT nipu noka3aTenbCTBE F€OMETPUYECKUX YTBEPKICHUHN U MIPU PELIEHUU
3a/1au.

Brnanerp moHATHEM KacaTeNbHOW K OKPYXHOCTH, IOJb30BaThCA TEOPEMOU
O MEPHEeHIUKYJISIPHOCTH KacaTeJIbHOW U paauyca, MPOBEAECHHOIO K TOYKE KaCaHUS.
Jloka3pIBaTh PABEHCTBO OTPE3KOB KAaCaTEIbHBIX K OKPY>KHOCTH, IIPOBEIECHHBIX
U3 OJJHOM TOYKH, U IPUMEHSATH 3TO B PEUICHUHU T'€OMETPUUYECKHUX 3a7ay.

Jloka3piBaTh M MPUMEHSATH MPOCTEUIINE TEOMETPUUECKUE HEPABEHCTBA,

IIOHUMATh UX HpaKTI/I‘-IeCKHﬁ CMBICJI.

[IpenMeTHBIC PE3yNbTaThl OCBOCHHS IPOrpaMMbl YYEOHOTO Kypca K KOHILY
oOydeHus B 8 Kjacce:

[ToHumMaTe W HCIOJB30BaTh MPEACTABICHHUS O PACHIMPEHUH YHCJIOBBIX
MHOECTB.

CBOOOJHO ONEPHUPOBATH MOHATHSAMU: KBaAPATHBIH KOPEHb, apu()METHUCCKHIA
KBaJpPATHBI KOpPEHb, MPPAlMOHAILHOE YHCI0, HAXOAUTh, OLICHHBATh KBaJpaTHbIC
KOPHH, MCIIOJIb3Yys IPH HEOOXOJAMMOCTH KaJbKYJISITOP, BBIIOJIHATH IIPeOOpa3oBaHuUs

BBIPAKEHU U, COJICPKAIINX KBAJIPATHbIE KOPHH, UCITOJIb3YsI CBOMCTBA KOPHEN.
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Hcnonp30BaTh HavalbHBIE NPEACTABICHUS O MHOMKECTBE JEUCTBUTEIBHBIX
qucesl JJi CPaBHEHMs, OKPYIVICHHMS] U BBIUMCIEHUH, M300pakaTh JEHCTBUTEIIbHbBIE
YyCila TOYKAMU Ha KOOPAUHATHOU IPSIMOU.

Hcnonb3oBaTh 3amucu OOJBIIMX U MajbIX YHCET C MOMOIIbIO JAECATHYHBIX
npobeit u creneHe umcna 10, 3anmMchIBaTH M OKPYIJSATh YMCIOBBIE 3HAYEHUS
pEeaIbHBIX BEJIMYHMH C UCIIOJIB30BAHUEM Pa3HBIX CUCTEM U3MEPEHUM.

CB00OOIHO OMEpUpPOBATH MOHATHUEM OCTaTKa MO MOAYIIO, MPUMEHATh CBOMCTBA
CPaBHEHHMI IO MOAYJIIO, HaXOJAUTh OCTATKM CYMMBbI W NPOU3BEICHMS IO JTaHHOMY
MOJYJIIO.

HaxomuTe pomycTuMble 3Ha4YeHUsI TMEPEMEHHBIX B JIPOOHO-paIlMOHATBHBIX
BBIPAKEHUSIX.

[IpuMeHsTH OCHOBHOE CBOMCTBO pallMOHATIBHON JPOOH.

BoimonHaTs mpuBeneHue anrebpandeckux IpoOed K o0lieMy 3HaMEeHaTento,
CIIOKEHUE, YMHOKEHUE, JIeJIEHUE anre0pandeckux apooei.

BbINOTHATH TOKIECTBEHHBIE MPE0OPa30BaAHMS PAIMOHAIBHBIX BHIPAKEHUN.

[TpumensTs mpeoObpa3oBaHusl BRIPAXKEHUN I PEIICHUs PA3IMYHBIX 3a7a4
U3 MaTeMaTUKHU, CMEXXHBIX [IPEAMETOB, U3 PEAIbHOW IPAKTUKH.

[IpyuMeHsATh TOHATHE CTENEHW C LEIbIM  IIOKA3aTeJIeM,  BBIIOJIHATH
npeoOpa3zoBaHus BEIPAKECHUN, COAEPKAIINX CTENIEHHU C TEJIBIM MTOKA3aTeIeM.

Haxonute nonmyctuMble 3HaUCHUS IEPEMEHHBIX B BBIPAXKEHUAX, COAEPKALIUX
apu(pMETHIECKUE KBAIPATHBIE KOPHHU.

Beimonuate mpeoOpa3oBaHus HMPPAIMOHATIBHBIX  BBIPAKCHUM, HCIIONB3YS
CBOWCTBA KOPHEWN.

Pemats mpoOHO-paninoHabHBIC ypaBHEHUSI.

Pemate nuHEVHBIE YypaBHEHMS C TlapaMeTpaMH, HECIOKHBIE CUCTEMBI
JIMHEMHBIX YPABHEHUH C MapaMeTpaMH.

[IpoBoaUTE WCCIENOBaHHUS YPAaBHEHHM W CHUCTEM YPAaBHEHUM, B TOM 4YHUCIIE
C IPUMEHEHHEM I'paPUUECKUX Mpe/ICTaBIeHUN (yCTaHABIUBATh, UMEET JI YPAaBHEHHE

WJIU CUCTEMAa YpaBHEHUI PEIlIeHUs], €CJIU UMEET, TO CKOJIBKO, U MIPOUee).
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[lepexonuth OT cioOBeCHOM (GOPMYITUPOBKU 3ajauyu K €€ alredpandeckoit
MOJIEIM C TOMOIIBIO COCTAaBJICHUS YpaBHEHMUS WJIM CHCTEMbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aJ]a4M MOJIYYEHHBIN pe3yybTarT.

[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHUS, OIICHKH, pelaTh
JMHEWHbIC HEPABEHCTBA C OJTHOM MEPEMEHHONW U UX CHUCTEMBI, IaBaTh TpaPUUIECKYIO
WJUTIOCTPAIMIO MHOYKECTBA PEILICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB. Jl0Ka3bIBaAThH
HEpPABEHCTBA.

[TonuMate W HWCTHOJB30BaTh (PYHKIMOHAIBHBIC TOHATUS M SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAUCHMS), OINpeJessaTh 3HaueHHEe (YHKIMU TO 3HAYCHUIO
apryMeHTa, OnpeessaTh CBOMCTBA (YHKIMU 10 €€ Tpaduky.

Crtpouth rpaduxku QyHKIIHIA, OMUCHIBATH CBOMCTBA YHUCIOBON (DYHKIIMU TIO €€
rpaduky.

Pacno3snaBaTh OCHOBHBIE BHJBI  YETBIPEXYTOJBHHUKOB, UX  DJEMEHTHI,
NOJIb30BAaThCSl MX CBOMCTBAMM MpPH PEUIEHUH T€OMETPUUECKUX 3anad. Paznmuath
NpU3HAKU M CBOMCTBA MapasuieiorpaMma, pomoa u npsiMOyrojibHUKa, JOKa3bIBaTh UX
Y YBEPEHHO MPHUMEHSTH MPU PELICHUHA T€OMETPUUYECKHUX 3a7ay.

Pacrio3HaBaTh 1EHTpaNbHO-CUMMETPUYHBIE (UTYpbl U HCIOJIB30BaTh UX
CBOWCTBA IPU PEUICHUY 3a]1a4.

Brnanerp mnoHATHAMH TI0A00MS TPEYrOJbHUKOB, Kodhduimenra momaodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX TPEYroJdbHUKOB. VIMeTh mpeicTaBieHHE O
npeoOpa3zoBaHuu TOM00Ms W O MoA00HBIX (urypax. [lomp3oBaThesi MpU3HAKAMU
Mo00usT TPEYTOJbHUKOB TPH PEIICHWH TeOMETpUYECKHX 3aaad. [lokas3piBaTh H
MPUMEHSTh OTHOLIEHHUS MPONOPIUOHATBHOCTH B MHPSIMOYTOJBHBIX TPEYTOJbHUKAX.
JlokasbiBaTh U mpuMeHITh Teopemy Darneca. [IpumeHaTs mom00HMe B MPAKTHYECKUX
3a/1ayuax.

BeiBoguTh ®  ucCmonb30BaTh  mpocTedmue  GOpMyNBl IS TUTOIIAA
TpPEeyrojbHUKa, NapajieJorpaMma, poMda M Tpaneuuu. Beuuciars (pa3audHbIMU
crioco0amm) miIoniaab TPEyroJbHUKA U TUIOIAAA MHOTOYTOJIbHBIX (PUTYD (TIOJIB3YSICh,

rjae HeoOXOoAuMoO, KalabKyJsiTopoMm). [IpuMeHsTr MeTon Iiomanei ajis pelleHus
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3aa4y. 3HaTh OTHOIICHHE IUIONIaJe MOJOOHBIX (UTYp U MPUMEHATh MPU PELICHUU
3aga4. [[puMeHsTh MOMy4YeHHbIE YMEHUS B MPAKTUUECKUX 3a7a4ax.

[IprMeHATh TOTYyYEHHBIC 3HAHUSI HA MPAKTUKE — CTPOUTH MATEMaTUUYECKHUE
MOJENH JJI 3a/1a4 PEANbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIUHUCICHHUS C
MPUMEHEHUEM TMOJ00UST ¥ TPUTOHOMETpuUM (TMOIB3YACh, TJ€ HEOOXOIUMO,
KAJIbKYJISITOPOM ).

[IpeameTrHbie pe3ynabTaThl OCBOCHUSI MPOTPAMMbl YU4E€OHOTO Kypca K KOHILY
oOyudeHus B 9 Kiaacce:

CBOOOIHO OIEpUPOBATH MOHATHSAMHU: KOPEHb n-H CTENEHU, CTENEeHb C
palMOHAJIbHBIM TOKa3aTeJIEM, HaXOAUThb KOpPEHb N-W CTENEHH, CTEIEHb C
palMOHANIbHBIM  TIOKa3aTejeM, MHCIOib3ysl TpU HEOOXOIUMOCTH KaJIbKYJSTOD,
IPUMEHATH CBOMCTBA KOPHSI n-U CTENEHU, CTENIEHH C PAllMOHAJIbHBIM I10KA3aTEIEM.

Hcnonb3oBaTh MOHATHE MHOXKECTBA JICMCTBUTENBHBIX YHCEN TMPU PEUICHUU
3a/1a4, MPOBEJCHUN PACCYXACHUN U I0KA3aTEIbCTB.

CpaBHUBaTh U  YHNOPSAOYMBATH JCHCTBUTENbHBIE YHCIA, OKPYIJIATH
NEUCTBUTEIIBHBIE YKCIIA, BBINOJHATh MPUKUAKY pE3yJbTaTa BBIYUCICHUH, OLEHKY
YHUCIJIOBBIX BBIPAKECHHUIM.

CB0OOOIHO omepupoBaTh MOHITHEM KBaJPaTHOTO TPEXUJICHA, HAXOAUTH KOPHH
KBaIPaTHOTO TPEXWICHA.

PacknanpiBaTh KBaApaTHBIN TPEXUIEH HA JIMHEWHBIE MHOXKHUTEIIH.

PemaTe Heclio)kHBIE KBaApaTHBIE YPABHEHUSI C ITAPAMETPOM.

PemaTte HECTIOKHBIE CHCTEMBI HEJIMHENHBIX YPABHEHUH C TApaMETPOM.

Pemate ypaBHEHHsI, HEpaBEHCTBA M UX CHUCTEMBI, B TOM 4YHUCIE C
OTPaHUYECHUAMU, HAIIPUMED B LEJBIX YHCIAX.

[IpoBOIUTE MCCIIEIOBaHUSA YPaBHEHUM M CUCTEM YPABHEHHM, B TOM YHCIIE C
MPUMEHEHUEM TPAaPUIECKUX TPE/ICTaBIIeHNH (yCTaHABIMBATH, UMEET JIN YpaBHEHHUE
WJIU CUCTEMA YPaBHEHUI PEILIeHUs], €CJIU UMEET, TO CKOJIBKO, U MPOUee).

Pemiath TekcTOBBIE 3a/1a4N aNreOpanyecKuM CIIoCOOOM.
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Hcnonb3oBaTh ypaBHEHMs, HEPABEHCTBA M HMX CHUCTEMBI IJisi COCTaBJICHUS
MAaTEeMaTU4YECKOW MOJENU peallbHOM CHUTyallud WIM IPUKIAJHOM  3aJayu,
MHTEPIPETUPOBATH NOJYUYECHHbBIE PE3YJIbTATHI B 3aJAHHOM KOHTEKCTE.

CBOOOIHO oOmepUpOBaTH TMOHATUAMM: 3aBUCUMOCTh, (GYHKUUSA, Trpaduk
GyHKUIMK, TpsMas — [OPONMOPIUOHAIBHOCTh, JIMHEHHas  (QyHKUusA, oOpaTHas
MPONOPIMOHANILHOCTD, Mapadosia, Tunepoosia, KyCouHO-3a1aHHast PyHKIHS.

Uccnenosath QyHKIMIO 1O €€ rpaduKy, yCTaHABIMBAaTh CBOMCTBA (DYHKIIHIA:
00JacTh OMpEJeNeHHsl, MHOXKECTBO 3HA4YeHWH, HyJIu (YHKIHH, MPOMEXYTKH
3HAKOMOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHUs U yObIBaHUS, YETHOCTh U HEYETHOCT,
HauOoJbIIee U HAMMEHbIIIEEe 3HAUCHUSI, ACUMITTOTHI.

Pacnio3naBaTh KBagpatuyHyr (QyHKIUIO 1o ¢GopMmyie, TPUBOIUTH MPUMEPHI
KBaJIpaTUYHBIX (PYHKIUN U3 peaTbHOU KU3HU, GUZHKHU, TEOMETPHH.

Onpenenste MONOXKEHUE rpaduka KBaapaTUYHOW (PYHKIIMM B 3aBUCHMOCTH
oT ee K03 PUITUEHTOB.

Ctpouts rpaduk KBaipaTHYHON (YHKIIHUU, OIUCHIBATH CBOMCTBA KBAPATHUHON
dbyHKIIMM TI0 ee TpaduKy.

Hcrnons30BaTh CBOMCTBA KBAPATUIHON (QYHKIIMH JIJIs1 PEIICHUS 3a/1a4.

Ha nmpumepe kBaapatuunoit GyHKIIMK CTPOUTH rpaduk GyHKIUU y = af(kx + b)
+ ¢ ¢ MOMOIIBIO MpeoOpa3zoBanmii rpaduka GyHKIUN y=f(x).

NnnroctpupoBaTh ¢ TOMOIIBIO IpaguKa peatbHYI0 3aBUCUMOCTD WJIH MPOIIECC
10 UX XapaKTepUCTUKAM.

CB060OIHO OIIEpUPOBATh HOHITUAMHU: TIOCTIEA0BATEIBHOCTh, apUPMETHUYECKas U
reOMETpUYECKask IPOrPECCHH.

3amaBaTh  IOCJEAOBATEIBHOCTH  PA3HBIMM  CIIOCOOAMU:  ONMCATEIbHBIM,
TaOJIUYHBIM, C TOMOIILIO (OPMYIIBI 7-TO YJIE€HA, PEKYPPEHTHBIM.

BbIOAHATE  BBIUMCIEHUS C  HUCIHOJNb30BaHMEM  (OpMyl n-TO  4JieHa
apuPMETHIECKON U TEOMETPUIECKON MTPOTPECCHil, CYMMBI TIEPBBIX /1 YJICHOB.

N300paxkaTe Wi€HBl MOCJIEAOBATEIBHOCTH TOYKAMHU Ha KOOPAMHATHOU

IINTOCKOCTH.
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Pemiats 3a1auu, CBA3aHHBIE C YUCIOBBIMU MOCIEIOBATEILHOCTSIMHU, B TOM YUCTIE
3alayd U3 pealbHOM JKU3HU (C HCMIOJIb30BAHUEM KaJIbKYJIATOPA, LHU(PPOBBIX
TEXHOJIOTHH).

Pacno3snaBath ¥ NPUBOAUTH TMPUMEPHl KOHEUHBIX M OECKOHEYHBIX
MOCJIEI0OBATEILHOCTEH,  OTPAHUYEHHBIX  IOCIEJOBATEILHOCTEH,  MOHOTOHHO
BO3pacTaronux (yObIBAIOIINX ) MOCIEI0BATEILHOCTEH.

Nmets mpeacTaBieHrne 0 CXOAUMOCTH MOCIE0BATEILHOCTH, YMETh HAXOUTh
CyMMYy O€CKOHEYHO YOBIBAIOIIEH T€OMETPUUECKON TPOTPECCHUHU.

[TpuMeHsTH METOI MATEMATUUYECKOM MHIYKIIMU TIPU PEIICHUH 3a]1a4.

Jloka3pIBaTh TEOPEMY CHHYCOB M TEOpPEMY KOCHHYCOB, MPHUMEHSATH UX IS
HAXOXJICHUSI Pa3JIMYHBIX JJIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOJIBLHUKOBY),
IIPU PEIICHUY TeOMETPUUYECKUX 3a/1a4. [[puMeHsaTh oTyuyeHHbIe 3HaHUSI TIPU PEIICHUH
PaKTUYECKUX 3aj1a4.

[IpuMeHATh TPUTOHOMETPHUIO B 3aJa4ax Ha HAXOKJACHUE IUIONIAA, BEBIBOJUTD U
BJaJIeTh TPUTOHOMETpUYECKUMH (GopMyJaMu s IUIOIIAAU  TPEYroJbHUKA,
napasuiesiorpaMma, pom0Oa, Tpareluuu, BIBOJIUTh U MPUMEHATH (popmyny 'epoHa u
dbopMyIy AJIs TIOIIAIN BBITYKJIOTO YETHIPEXYTOJIbHUKA.

NMmets nipencTaBiaeHne 0 TOMOTETHH, IPUMEHATh B IPAKTHUYECKUX CUTYaLUSX.

Hcnone3oBatk TeopeMbl UeBbl 1 MeHeas npu pelieHuy 3aaay.

Hcnonp3oBaTh TEOpEMBI O BIUCAHHBIX YIVIaX, VYriax MEXAYy XOpIAaMH
(CexymuMu) U yrie MexKJy KacaTeIbHOW M XOPAOW MPH PEIICHUU FeOMETPUUYECKUX
3amad. Jloka3plBaTh M MPUMEHATH TEOPEMbl O TMPOU3ZBEICHUHM OTPE3KOB XOp/,
O MPOU3BEJECHUU OTPE3KOB CEKYIIUX, O KBaIPaTe KacaTeIbHOM.

Braners noHATHEM KOOpAMHAT Ha IJIOCKOCTH, pad0TaTh C ypaBHEHHEM IPSIMOM
Ha TUIOCKOCTU. BiageTh MOHATHUSIMU YIJIOBOTO KO3 PHUIIMEHTAa U CBOOOJHOTO YJICHA,
MOHUMATh MX TEOMETPUUYECKUH CMBICI M CBSI3b YIVIOBOTO KO3 duireHTa
C BO3pacTaHWeM W YyObIBaHWEM JHMHEHHOW (yHKIMH. YMeTh pemarh METOJIOM
KOOpPAMHAT 3aJayM, CBSI3aHHBIE C MApaUICIbBHOCThIO U MEPHEHAUKYISIPHOCTHIO

MIPAMBIX, IICPECCCUCHUCM IIPAMBIX, HAXO0XKACHUCM TOYCK IICPCCCUCHUA.
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BeiBOoguTh ¥ BIaneTh YpaBHEHHUEM OKPYXKHOCTU. lcronb3oBath MeETOx
KOOpAMHAT Uil HAXOXXICHUSA IIEPECEYECHUM OKPYXKHOCTEM U MpsMbIX. Bianers
dopMynamMu paccTOSAHHMS OT TOYKM [0 MPSAMOM, IJIOWMIAAM MapajuieiorpaMma B
KOOpJMHATaX, UMETh IMOHATHE 00 opueHTupoBaHHOW TuIomEaau. Ilonb3oBaThCs
METOJIOM KOOPAMHAT Ha INIOCKOCTH, IPUMEHATH €r0 IPU PELIEHUNA T€OMETPUYECKUX U
IIPAKTUYECKUX 3a7ay. IIpuMeHATh METO] KOOPAUHAT B IIPAKTUKO-OPUECHTUPOBAHHBIX
reOMETPUUYECKUX 3aJayax.

Binaners nonsATHEM BeKTOpa. YMETh CKIAABIBATH M BBIYUTATh BEKTOPHI,
YMHOXaTb Ha 4YHWCJIO, BJIAJETh IPaBWIAMU TPEYroJIbHUKAa WU IapajuiejiorpaMma.
Biianetp npakTU4EeCKMMM HWHTEPHIPETALUSIMUA BEKTOPOB. YBEPEHHO I10Jb30BaThCS
KOOpAMHATaAMU BEKTOpa. Biaaers Cl10)KEeHUEM U BBIUUTAHUEM BEKTOPOB, YMHOKEHUEM
BEKTOPA Ha YUCJIO B KOOPJAUHATAX.

Nmers mpencraBieHue o 0Oasuce (Ha IMIOCKOCTH). PackiianbiBaTh BEKTOPHI
no ©Oasucy. PackianeiBaTh BEKTOpbl CHWJI  C  [OMOUIbKO  MPOECLHUPOBAHUSA
U TPUTOHOMETPUYECKUX  COOTHOLICHUU. IIpUMEHATH IOIydYeHHbIE  3HAHUSA
B IPOCTEUIINX (PU3MUECKUX 3a7auax.

Bianerp NOHATHEM CKalIpHOIO IPOU3BEIECHUS BEKTOPOB, IIOHMMAaTh €T0
IFEOMETPUYECKUN CMBICI U YBEPEHHO II0JIb30BATHCS €r0 BBIPAKEHUEM B JIEKapPTOBBIX
KOOpAMHATaX. 3HaTh AUCTPUOYTUBHOCTH CKAJSIPHOTO IPOU3BEIEHUS U €ro CBS3b
¢ mpoenupoBaHueM.  IIpuMeHATP  CKaxApHOE  IPOU3BEACHUE  BEKTOPOB
JUIl HAXOXXIAEHUsA JUIMH W yriaoB. Pemarbs reoMeTrpudeckue 3afadyv C IOMOIIBIO
CKAJILIPHOIO ITpou3BeAcHUsA. MCIonp30BaTh CKANAPHOE IIPOU3BEICHHUE BEKTOPOB
B anreOpanvecKkux u PU3NYECKUX 3aa4ax.

Brnagerp NOHATHUSAMM IPaBUIBHOIO MHOIOYIOJIBHMKA, JUIMHBI OKPYKHOCTH,
JUIMHBI IyTY OKPY>KHOCTH U PAJIMaHHOW MEPBHI yIila, BBIYUCIATH IUIOIIAAb KPyra U €ro
yacted. [lorumars cMbic yncna . [I[puMeHATh MOydYEeHHbIE YMEHHUS NIPU PELICHUN
[IPAaKTUYECKUX 3a/1ad. 3HaThb HCTOPUYECKHE CBEJAEHUS 00 W3MEPEHHH JIJIUHBI
OKPY>KHOCTH U IUIOLIAAU KpyTra.

Nwmetp npeacraBiaeHue o npeodpa3oBaHUM IIJIOCKOCTH, O IBMKEHHUIX. HaxoauTe

OCH, UEHTPhl CUMMETPUU (PUTYp, LEHTPHl IOBOPOTA, HAXOAUTH KOMIIO3UIIUU
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npocredmmux mnpeoOpazoBaHuid. [IpUMEHATh ABMXKEHMS IUIOCKOCTH MPU PELICHUU
reOMETPUYECKHUX 3a]au.

[IpyuMeHsATh TOJIy4eHHbIE 3HAHUS HA NPAKTHKE — CTPOUTh MaTEMaTUYECKUE
MOJIeNIA JJIA 3a/1ad PEalbHOM KM3HU U MPOBOJUTH COOTBETCTBYIOIINUE BBHIYMCICHHUS
C MNPUMEHEHHEM TMOAOOMS M TPUTOHOMETpUUYECKHX (QYHKUMNA (TOJB3YyACh, TI/e

HEO0O0XO0UMO, KAJIbKYJISITOPOM).
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TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
HaumeHnoBanue
Ne pa3iesioB U TeM KosmuectBo dopma pabdoThl/XapaKTePUCTUKA
. IIporpamMmmHoe conepxanue
n/n KYpca BHEYPOUYUHOM 4acoB AeSITeIbHOCTH 00y4alommXcsi
AeSITeJIbHOCTH
1 | DIeMEeHTHI UCTOPUH. 10 Hcropust BOSHUKHOBEHHS U PA3BUTHS CeMuHap: 13 UCTOPUH BOSHUKHOBEHUS U PA3BUTHUS

OO6mme moHITHS T€OMETPHH. T€OMETPHH.

reomeTpun. OCHOBHbIE [TonsiTusa: akcuoma, TeopeMa, CBOMCTBO, MuHH-UCCIe0BaHMeE: YTO TAKOE, TEOpEMA,

¢burypsi. [IPU3HAK, J0KA3aTeIbCTBO, ONIPENEIECHUE. | CBOWCTBO, MPU3HAK, JOKA3aTEIbCTBO, OMPEACIICHNUE.
NHCTpYMEHTBI 1711 U3MEPEHUI 1
MOCTPOCHUM.
B3anMHO€ pacnosioxkeHue ToUeK Ha
npsiMoii. Usmepenue mJiMHbI OTpe3Ka,
paccTosiHuE MEXy TOUKaMHU.
B3anMHOe€ pacrionokeHue npsMblXx.
Jlomanas. Bugel nomansix. [{nuna
JIOMaHOM.
Muoroyroasauku. [Iepumerp
MHOTOYroJibHUKA. [IoHsTHE O BBITYKIIBIX
Y HEBBIITYKJIBIX MHOTOYTOJIbHUKAX

2 | Yucna v BBIYUCTICHMUS. 8 Henumocts u €€ cBoricTsa. [Ipu3Haku HccnenoBarenbckas padora: 1eIMMOCTb U €€
J1enmMMOCTb. Jenumoctu Ha 4, 6, 8, 11. CBOICTBA.

Cro)xeTHBIE 3a0a4l

[Ipuznaku nenumoctu Ha 7, 13
(yHMBepcaslbHBIH croco0).

Penienue 3a1a4 MOBBIIEHHON CIIOXKHOCTH.
Pemienue 3a1a4 Ha 1ETUMOCTb.

JlucKyceusi: COOTHECEHUE TUIIA 3a1a4 ¥ MOJEIIN.
CpaBHeHue apu(pMETHYECKOTO U allre0pandeckoro
METO/1a PELICHU 3a/1a4; IOCTOMHCTBA U

HCOOCTATKU.

34



HanmenoBanue

Ne pa3aesioB M TeM KoimyecTBo ®opma padoTbl/XapaKTePUCTUKA
. IIporpamMmHoe cogepxanmne
n/n Kypca BHEYPO4HOii 4acoB NAeATeJbHOCTH 00y4arouXCcs
AeATeJbHOCTH
ApudmMeTrnueckuii MeTo 1 pereHus MaremaTH4eckoe COpeBHOBAHME — PEILICHUE
CIOXKETHBIX 3aj1a4 CIOXETHBIX 3a/1a4 pa3HbIMU METO/IaMU
3 TpeyronbHuku. PaBHBIE TPEYTrOJIbHUKY B
F€OMETPUYECKUX KOHPUTypaUIX.
TpeyroJibHUKH. IIpakTUKYM [0 pEIICHUIO 3a]1a4.
[Ipu3Haku paBeHCTBa TPEYroJbHUKOB.
[Ipu3Haku paBeHCTBa 6 HccnenoBanue: paBHbIE TPEYTrOJIbHUKA B
[Ipu3Haku paBeHCTBA IPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB F€OMETPUYECKUX KOHPUTYypaUsiX
TPEYroJbHUKOB. [lepnenaukysap u
HaKJIOHHAs
4 | AnreGpanyeckue 10 [IpencraBieHne 3aBUCUMOCTH MEXKTY IIpakTHKYM 110 pELICHUIO TPAKTHKO-
BBIPAKCHHUS BEJIMYMHAMU B BUJE (POPMYIIbIL. OPHUEHTUPOBAHHBIX 337a4 HA HAXOKJICHHUE
CreneHn, MHOTOWIEHBI, TpeoOpa3oBaHue | HEM3BECTHBIX BEJIMUYUH C IPUMEHEHUEM (OpMyIl.
MHOTOYJICHOB, ACHCTBHS C HccaenoBarenbckas padora: Kak HAUTH KOPEHb
MHOTOWIECHAMH. MHOrowieHa?
MHuorousieH ctanaapTHoro suza. CreneHn
MHOTOUIEHA.
Kopuu MHorowinena. Haxoxaenue kopHen
MHOTOWIEHA.
Jloka3aTenbCcTBO TOXKIECTB.
Pasnble moaxobl K 10Ka3aTeNbCTBY
TOKJECTB
5 | TpeyrosnbHuky, 4 CooTHOIIEHNS MEXAY CTOPOHAMHU U HccaenoBarenbekasi padora (B TOM 4uciie

U TCOMCTPUUICCKHUC
HCpPaBCHCTBA

yrilaMu TpeyroibHuka. HepaBeHCTBO
TpeyrojbHuKa. HepaBeHCTBO O IMHE
nomaHoi. HepaBeHCTBO Mex Ty
NEPIEHANKYJIAPOM U HAKJIOHHOM.

C UCTOJIb30BAHUEM «MATEMATUUYECKUX TAKETOBY):
r€OMETPUYECKHE HEPABEHCTBA.

IIpakTHKyM 1O PELIEHUIO IPAKTUKO-OPUEH-
TUPOBAHHBIX 3a7a4. MoaenpoBaHue ¢ IOMOLIbIO
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HanmenoBanue

Ne pa3aesioB M TeM KoimyecTBo ®opma padoTbl/XapaKTePUCTUKA
. IIporpamMmHoe cogepxanmne
n/n Kypca BHEYPO4HOii 4acoB NAeATeJbHOCTH 00y4arouXCcs
AeATeJbHOCTH
PaccrostHue oT TOUKM 10 IpsAMOi [IPOrPaMMHBIX CPEICTB
6 | YpaBHEHUS U CUCTEMBI 6 PaBHOCWIIBHOCTH ypaBHEHUI CamocTosiTe/IbHOE OTKPbITHE: JINHEHHBIE
ypaBHEHUI Jlunelinble ypaBHEHUS U UX CHUCTEMBI. YpaBHEHUS U HEPABEHCTBA C TapaMeTPaMH U UX
Omnpenenenue yncia KOpHen JTMHEHHOTo cuctemsl. McciienoBarennbckas padora (B ToM
ypaBHEHHUS. YHCIIe C UCTIOJIb30BaHUEM «MATEMaTHUECKUX
Pemienve nuHEMHBIX ypaBHEHHH, MaKEeTOBY): TUHEHHBIE YpaBHEHUS, COJACPIKAIITIE
coJiepKalux 3HaK Moyis. Pemenue 3HaK MoAyid. [IpakTuUKyM 10 peneHuto 3a1a4: oT
JMHENHBIX YpaBHEHUH C MapaMeTpaMu. MIPOCTOTO K CIIO)KHOMY — PEIlIEHUE CUCTEM
Pemenue cucrteM TMHEHHBIX YpaBHEHHI JIMHEMHBIX YPABHEHUHN Pa3HbIMU METOJAMH.
Pa3HBIMU METOIAMHU MaremaTnueckoe cOpeBHOBAHUE — PEIICHNE
MaTeMaTHYECKHUX 3a/1a4 10 TeMe
7 | OceBast cuMMeTpust 4 @urypsl ¢ 0CEBON CUMMETPHUEN. HccaenoBarenbckasi padora (B TOM 4HCie
[Ipumepsl CUMMETPHH B OKPYKAIOIIEM C HCIIOJIb30BAaHUEM «MATEMaTUYECKUX TAaKETOBY).
MHUpe IlocTpoenue Mojesieii (B TOM umcie
C HCTIOJIb30BAaHHEM «MATEMaTUYECKUX TAKETOBY).
IIpoekT: cuMMeTpusi B OKpYXKaroleM MUpe
8 | MHOroyronbHHKHU. 6 CymMa BHYTPEHHHX YIJIOB IIpakTHKYM 10 peIEHUIO NPAKTUKO-
OKpyKHOCTb. MHOTOYI'OJIbHUKA U CyMMa BHEIIHUX OpPUEHTUPOBAHHBIX 3a/a4.
YIJI0B BBITYKJIOTO MHOTOYTOJIbHUKA. HccaenoBarenbckas padora: B3aMHOE
KacarenbHas u cexyiast K OKpy>KHOCTH. PacIOJIOKEHUE OKPYKHOCTH U TPSIMOM.
OKpyXHOCTb, BOMCaHHAas B yTrOJI.
9 O yHKINH 8 [Touck obnactu onpeneneHus u HccnenoBarenbekas padora (C UCIONIB30BaHUEM

MHOYKECTBA 3HAYEHUH (QYHKIIMH.
Hcnonbp3oBaHue pa3InyHbIX CIOCOOOB
3aganus GyHkuuu. Vcnosiabp3oBaHue

«MaTeMaTUYECKUX ITaKETOB»): B TOM YHCIIE
CpaBHEHHE CBOMCTB (PYHKIIMH U UX T'padHKOB
B 3aBHCHMOCTH OT ITapaMeTpOB
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HaumeHnoBanue
Ne pa3aesioB M TeM KoimyecTBo ®opma padoTbl/XapaKTePUCTUKA
. IIporpamMmHoe cogepxanmne
n/n Kypca BHEYPO4HOii 4acoB NAeATeJbHOCTH 00y4arouXCcs
AeATeJbHOCTH
CBOMCTB (DYyHKIIMH JUTsI aHAIN3a TPpadUKOB
peaJIbHBIX 3aBUCUMOCTEN (HYJIN PYHKIINH,
POMEXYTKH 3HAKOTIOCTOSIHCTBA
(GyHKIMH, TPOMEKYTKH BO3PACTaHUS U
yObIBaHUS GYHKIIMH, HAUOOJIbIIIEE U
HauMEHbIIIee 3HAYCHUS (PYHKITUH).
I'paduku, KycouHo-3a1aHHbBIE PYHKIIUH
10 | 'eomerpuueckne 6 B3anmMHOE€ pacronokeHne OKpy:KHOCTH IIpakTHKYM: IPaKTUKO-OPUEHTUPOBAHHBIC 334N
MecCTa TO4EK U IIPSIMOIA. Ha B3aUMHOE PACIIOJIOKEHNE OKPYKHOCTH U

[IprMepbl TEOMETPUUECKHUX MECT TOUEK MPSIMOM.
Ha IJIOCKOCTH. CamocrosiTesibHOE OTKPbITHE: YTO Takoe [ MT?
Meto1 reoMeTpUYECKUX MECT TOUEK IIpakTHkyM 110 pemenno 3agad Ha TMT
IIPU PELIEHNUU T€OMETPUUYECKUX 3a/1a4

OBILIEE KOJIMYECTBO 68

YACOB 11O IPOTPAMME

37



8 KVIACC

HaumeHnoBanue
Ne | pa3ngenoB u Tem Kypca | KoamnuecrBo ®opma padoThl/XapaKTePUCTUKA
. IIporpamMmHoe cogepxxanmne
n/m BHEYPOYHOM 4acoB AeTeIbHOCTH 00y4aloIMXcsl
AesITeTbHOCTH
1 Yucna v BBIYUCIEHUS 10 KBagpartsslii kopeHs. Bemmonnenne onepanuii | IlpakTukym no pemeHuro 3aiad: OT IpoCTOro
(kBazpaTHBIE KOPHH, C UPpALMOHATBLHBIMU YK CIIaMHA. TOYHOCTH K CIIO)KHOMY.
HppalMOHAIbHBIE npuOIMKEeHNs uppalMoHanbHoro yucia npu | UccaenoBarenbekasi padora. Kaapatasie
YHUCIIa, CTCTICHH ) pemennu 3anad. OKpyrieHne KOPHH.
HPPAIMOHAIBHBIX YHCEN, TPUKUIKA
pe3yJibTaTa BEIYMCIICHH.
2 | Anrebpanueckue 4 Jpo6HO-panoHalbHbIE BHIPAYKEHUSI. IIpakTUKYM 10 PELICHUIO 3a/1a4: OT MPOCTOTO
BBIPAKECHUS Crenenu. BrinoaHeHne TOX1€CTBEHHBIX K CII0)KHOMY
npeoOpa3oBaHMA PAIIMOHATLHBIX BRIPAKEHUT
3 | YeTbIpeXyroabHUKU 8 [Tapannenorpamm, ero npu3Haku 1 cBoiicTBa. | IIpakTHKyM 110 penieHuo 3a/1a4: OT IPOCTOrO
[TpsiMoyroapHUK, poMO, KBaJIpaT, UX MPU3HAKH | K CJIOKHOMY.
W CBOMCTBA. HccaenoBaresbckas padora. 3HaKOMbIE
Tpanenus. PasHoOenpennas Tpanenus, eé HE3HAKOMBIE YETHIPEXYT OJIbHUKHI
CBOWCTBA U IPU3HAKHU
4 | YpaBHeHus 12 KBagpartuble ypaBHEHUSI. HccaenoBaresbckas padora: paBHOCUIBHOCTh

1 HCPAaBCHCTBA

OrnpezeneHre paBHOCUIIbHBIX YPAaBHEHMUIA.
[IpuMeHeHue CBOMCTB ypaBHEHUM ¢ OJHOU
nepemMeHHo#. OnpeieseHue KoJIM4ecTBa
JIEACTBUTENbHBIX KOPHEN KBAJPATHOTO
ypaBHeHus1. Penienune ApoOHO-pariuoHaIbHBIX
YpaBHEHUH, CBOJAIIMXCS K JIMHEUHBIM UJIU K
KBa/IpAaTHBIM YPaBHEHMSIM, UCIIOJIb30BAaHUE
METO/1a 3aMEHBI IEPEMEHHOM.

U CIIC/ICTBUE.

IIpakTHKYM 1O PELICHUIO CIOXKETHBIX 3a/1ay.
IIpakTHKyM 10 penIeHMIO 3a/1a4: OT IIPOCTOrO

K CJIO)KHOMY — ApOOHO-pallMOHAJIbHbIE
YpaBHEHHUSL.

HccaenoBarenbekasi padora (B TOM 4yucIiie

C MCIIOJIb30BaHUEM «MAaTEeMAaTUYECKUX MTAKETOBY):
rpaguyeckas MHTEpIIpeTaus ypaBHEHUH ¢ IByMs
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HanmenoBanue

Ne | pa3penoB u Tem kypca | KoanuecrBo ®opma padoTbl/XapaKTePUCTUKA
. IIporpamMmMHoOe conepkaHue
n/n BHEYPOYHOM 4acoB AeSTeIbHOCTH 00y4aloIMXCcsl
AeSITeIbHOCTH
Pemenue TekcTOBBIX 3a1a4 aNreOpauyeckuM | TIEPEMECHHBIMHL.
CIOCOOOM: IIEPEXO0/]T OT CIOBECHOH Popmy- MoaeanpoBanue pa3IMUHbIX CUTYyalIUN
JUPOBKHU yCIOBUSA 33]Ia4H K alNreOpandeckon
MOJIEJI TTYTEM COCTABJICHHS YPaBHEHUS,
pelieHne COCTaBICHHOTO YPaBHEHUS,
WHTEpIIpETAIs Pe3yabTara.
I'padmueckas unTepnperanus ypaBHeHUI
C ABYMsI TIEPEMEHHBIMH
5 | LentpansHo- 6 @opMynHpOBKa ONPEECICHNS U T0Ka3a- CaMocTosiTeJIbHOE OTKPBITHE: YTO TAKOE
CUMMETPHUYHbBIE TEJIBCTBO CBOWCTB LIEHTPAJIBHO-CUMMETPHUY- npeoOpazoBanue noao0us?
burypsi. HBIX uryp. HccaenoBarenbckasi paéora (B TOM ymciie
[IponopumoHanbHbIE Cpennsist muHUS TpeyroyibHUKA. CpeHss C UCI0JIb30BAHNEM «MATEeMaTUYECKUX MTAKETOBY):
otpesku. [Togobue. JIMHUSA Tpamnenuu. YTO Takoe ppakran?
[IpeoOpazoBanue Teopema ®Daneca. [IponopruonaibHbie IIpakTUKYM 10 pEenIeHUIO 3a71a4
nooowusl. oTpe3ku. BBeneHune nousatus npeodpazoBaHus
[Tmomamu. noJ00us U OJ00HBIX (UTYP.
CooTHolieHus B MOJOOHBIX (pUrypax.
3asaun Ha HAXOXKJEHUE TJIOAIN C
UCIIOJIb30BaHNEM pa3OMEeHHs HA YaCTH U
JocTpauBaHue. Mero riomaiei.
6 | JokazarenncTBa 4 OueHka 3HaYeHUs1 BBIPAXKEHUSI C UCTIOJIb- IIpakTHyeckasi padora: mOCTPOCHUE MOJIETEH —
HEpaBEHCTB 30BaHUEM HEpaBEHCTB. [[puMeHeHne CBOMCTB | HEPABEHCTBO KAK MOJIENb PEAIbHOW CUTYAIINH.

HEPABCHCTB B XOA€ PCUICHUA 3a1aY.
OHpCI{GHCHI/Ie PAaBHOCHUJILHBIX HCPABCHCTB.
I[OKa3aTe.TIBCTBO HCPAaBCHCTB.

Penienne TeKCTOBBIX 3a4a4 C IIOMOIIBIO

CamocrosiTeIbHOE OTKPBITHE: METOIbI
A0Ka3aTCJIbCTBa HCPABCHCTB.
MareMaTH4YEeCKO€ COPEBHOBAHHE — PCIICHUEC
3aZla4 pa3HbIMU MCTOJAaMHU.
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HanmenoBanue

Ne | pa3penoB u Tem kypca | KoanuecrBo ®opma padoTbl/XapaKTePUCTUKA
. IIporpammHoe cogepxxanmne
n/n BHEYPO4YHOM 4acoB NAeATeJbHOCTH 00y4aroIuXcs
AeATeJbHOCTH
JUHEHHBIX HEPABEHCTB ¢ 0JIHOM nepeMenHol. | MccenoBarenbckasi padora: TMHENHHOE
HccnenoBanue MTMHEHHOTO HEPABEHCTBA HEPaBEHCTBO C OJHOU IIEPEMEHHOM ¢ TapaMeTPOM
C OJIHOY IIEPEMEHHOM C IMapaMeTpoM
7 | [IpsmoyronpHbIE 8 Teopema IIudaropa u ee npumMeHeHHE. IIpakTHKYM 110 PELICHUIO TPAKTUKO-OPUEH-
TPEYTOJIbHUKU Jloka3aTenbCTBO COOTHOILIEHUM MEXITY TUPOBAHHBIX 33]1a4.
MIPOMOPLIIMOHAIBHBIMU OTPE3KaMHU B ITPSIMO- CamocTosiTe/IbHOE OTKPbITHE: UTO 5 3HAIO PO
YTOJIBHOM TPEYrOJIbHUKE. MPSIMOYTOJIBHBIA TPEYTOJIbHUK?
[IprMeHeHne COOTHOIIEHH TP PEILIEHUH MaremaTu4eckoe COpeBHOBAHUE — PEILICHHE
reOMETPUYECKUX 3a/a4. 3aJa4 pa3HbIMU METOAaMHU
Tpuronomerpudeckue QyHKIMH B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE.
8 | OyHKUIMHU 2 [Touck obmacTu onpeeneHrs 1 MHOKECTBA HccaenoBarenbcekas padora (B TOM 4ucie
3HAYEHUN QYHKIUH. C UCTOJIb30BAHUEM «MATEMATUYECKUX ITAKETOBY):
I'padux Gynkuu k/x. yHKIUSA BUIA uccienoBanue QyHKIUH.
(ax + b)/(cx + d) CamocTrosiTejiIbHOE OTKpPbITHE: (YHKIUS BUIA
(ax + b)l(cx + d)
9 | Yucna v BBIYUCIICHUSA: 4 DopMynMpOBKa OIIPEIEICHUS JEIIUMOCTH HccaegoBarenbckas padora: JeIUMOCTb.
JEIMMOCTh HAIEJI0, YUCEJl, CPABHUMBIX 10 JTAHHOMY CamocTosiTeIbHOE OTKPBITHE: CPaBHEHHE
MOAYJI0. BeINOIHEHNE AETIEHUS ¢ OCTATKOM. 1o Moayito. IIpobaeMHbI NPAKTHKYM:
Jloka3aTenbCcTBO M IPUMEHEHHUE CBOMCTB pellIeHne 3a1a4 Ha IOUCK OCTAaTKOB CYMMBI U
CPaBHEHMH 110 MOZYIIIO. IIPOM3BENEHNUS 10 MOAYII0. MareMaTH4yecKoe
HaxoxzaeHne ocTaTkoB CyMMBI U IIPOU3- COpPeBHOBAaHME — PELICHNE 3a]a4 Ha JEJIMMOCTb U
BEJICHUS 110 JAHHOMY MOJIYJIO CPaBHEHME 10 MOAYJIIO
10. | Briucanusele u 7 BrnvcanHbIE ¥ IEHTPAJIBHBIE YTJIBI. IIpakTHKyM 10 penIeHMIO 3a/1a4: OT IIPOCTOrO

OIIMCaHHbIE
YeTBIPEXYTOIbHUKI

VYTIIBI MEX Y XOPAaMHU U CEKYILIIMHU.
Brincannsle 1 onucaHHbIE
YETBIPEXYTOJIbHUKU.

Bzaumnoe PACIIOJIOKCHUC NIBYX Opr>KHOCT€I71

K CJIO’)KHOMY
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HaumeHnoBanue
Ne | pa3penoB u Tem kypca | KoanuecrBo ®opma padoTbl/XapaKTePUCTUKA
. IIporpammHoe cogepxxanmne
n/n BHEYPO4YHOM 4acoB NAeATeJbHOCTH 00y4aroIuXcs
AeATeJbHOCTH
11 | I[ToBTOpEHME, 3 Brinonnenue necneaoBaTenbCKoil paboThI. HccaenoBarenbckas padora:
00o0m1eHue, BolinonHenue u 3ammura npoexTa YeTblpexyroJIbHUKH U OKPYKHOCTU
cucTeMaTHh3anus IIpoexT: UeTbIpeXyroabHUKH U OKPYKHOCTH
OBLIEE KOJIMYECTBO 68
YACOB 10 TPOI'PAMME
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9 KJIACC

HaumeHnoBanue
Ne | pa3nesioB u Tem kypca | KosmmyecrBo ®opma padoThl/XapaKTepPUCTUKA
. IIporpamMMHoOe coaepkaHue
n/n BHEYPOYHOH 4acoB NAeATeJbHOCTH 00y4aroIuXcs
AeATeTbHOCTH
1 | YpaBHeHus 6 Pemrenne ypaBHeHHUH ¢ mapameTpoM CamocTosiTe/IbHOE OTKPBITHE: PEIICHNE

1 HEPAaBEHCTBA C anredpandeckuM METOJIOM. YPaBHEHUH C IapaMETPOM.

rapaMeTpoM I'padmueckuit MeTos perieHus: ypaBHEHUH C IIpakTHKYMBI 10 PEMIEHUIO 33/1a4: OT IIPOCTOTO
apameTpomM K CJIIO)KHOMY — IpOOHO-paliMoHaIbHbIe YpaBHEHUS
I'padmueckas nHTEpHIpeTaLys pelIeHus Y HEPaBEHCTBA C ITapaMETPOM.
YpaBHEHUS C IBYMs NIEpeMEHHBIMU U cucteM | MccienoBarenbckne padoThl: pelieHue 3a1a4
YPaBHEHUH C ABYMsI IEPEMEHHBIMH. C IapaMeTpaMu — ajireOpandyeckuM METOJI0M;
HccenenoBanue CUCTEM HENMHENHBIX rpaduyeckuM MeToJIoM (B TOM YHCIIe
ypaBHEHUH ¢ napameTpoM. Pemenne C HCIIOJIb30BAaHUEM «MATEMATUYECKUX MTAKETOB))
HEPaBEHCTB C IByMsI IEPEMEHHBIMU U UX
CUCTEM

2 | Pemenune 6 @opMyIIbl IPUBEACHUS. IIpakTHKYMBI 110 pELICHUIO 33]1a4.

TPEYroJIbHUKOB Pemienne npakTuyeckux 3aaad ¢ UCIHOJIb- MaremaTu4eckoe COPEBHOBAHNE — PEILICHUE
30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI FEOMETPUYECKUX/TIPAKTUKO-OPUEHTUPOBAHHBIX
CHUHYCOB. 3a/1a4 pa3HbIMU METOJIaMU
®opmyna I'epona. Popmyrna miomau
BBIITYKJIOTO YEThIPEXYT OJIbHUKA.
COOTHOIIEHUS MEXTY
TPUTOHOMETPUUECKUMHU (DYHKITHSIMHU.
[IpocTeiinme popmyIbl IpUBEIEHUS U3 T'€0-
METPUYECKUX COOOpaKEeHUH.
Pewrenue 3a1a4 ¢ MCOIB30BAHUEM TEOPEM
KOCHHYCOB M CUHYCOB, HaX0XKJCHUE paauyca
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HaumMmeHoBanue
pa3/iesioB U TeM Kypca
BHEYPOYHOM
JeITeJIbHOCTH

KoaundecrBo
JacoB

IIporpammHoe conep:kaHue

®opma padoTbl/XapaKTePUCTUKA
NAeATEeJbHOCTH 00y4aroIuXcs

OIIMCAaHHOM OKPYKHOCTH

AnreOpandeckue
BBIPAXKCHHUA

10

Crenenb ¢ pallMOHAJIBHBIM MMOKa3aTeJIEM.
Ornpenenenue KOpHS n-i CTETICHU U CTETICHU
C paIMOHAJILHBIM TTOKA3aTelIeM.
[IpumMenenne oneparyivi U3BJICYCHHS KOPHS
n-# CTETEeH!, UCTIOJB3Ys MPHU HE0OXO0MMOCTH
KQJIBKYJISITOP.

Brruncnenue 3HadeHUs CTETICHH C PaIlyo-
HaJIbHBIM II0Ka3aTeJIeM.

O1ieHKa 3HaYECHU KOPHS n-i CTENECHH,
3HAYCHHE CTETICHH C PAIMOHAIBHBIM MTOKa-
3aTeJIeM LCIBIMU YHCIAMU U TECATUIHBIMA
JPOOSMHU.

CpaBHEHHE U YIOPSIA0OUYNBAHHUE PAITHO-
HaJIbHBIX U UPPAIMOHAILHBIX YUCET,
3alMCaHHBIX C IOMOIIIBIO KOPHSI 1-1 CTETICHH,
CTEIEHHU C PAIMOHAJILHBIM TTOKa3aTelIeM.
BrinosHeHNE TOKIECTBEHHBIX MPe0Opas3o-
BaHMI BBIPOXCHHH, COJIEpKAIINX KOPEHb n-i
CTEIEHH, CTENEHb C PAIIMOHATBLHBIM
ToKa3arejieM

IIpakTHKyM 10 penIeHuIo 3a/1a4: OT IPOCTOrO
K CJIOKHOMY.
MartemaTu4eckoe copeBHOBaHHe

OTpe3ku B OKPYKHOCTH

TeopeMbl 0 IPOU3BENECHUU OTPE3KOB XOP/I,
TEOPEMBI O IPOU3BENCHUU OTPEZKOB
CEKYILHX, TEOPEMA O KBaJApaTe KacaTEIbHOM,
TeopeMbl UeBbl 1 MeHenast.

HccnenoBanue, B TOM YHCE C TTOMOIIBIO

CamocTrosiTeIbHOE OTKPbITHE (B TOM YHCIIE

C UCIIOJIb30BAHUEM «MATEeMaTHICCKUX TTAKETOBY):
Teopemsl UeBbl 1 MeHenas.

IIpakTHKYM 10 peLICHUIO 3a/1a4.

IIpakTHKYM 110 NOCTPOCHUIO AMHAMUYECKUX
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HanmenoBanue

Ne | pa3nesioB u Tem kypca | KosmmyecrBo ®opma pabdoThl/XapaKTepPUCTUKA
. IIporpamMmHoe cogepxxanmne
n/n BHEYPO4YHOM 4acoB NAeATEeJbHOCTH 00y4aroIuXcs
AeATeJbHOCTH
U (POBBIX PECYPCOB, U3Y4aeMbIX KOHPUTY- MOJIEJIEN € MTOMOIIBIO IPOIPAMMHBIX CPEJCTB.
panmii. HccnenoBarenbckas padora ¢ MOMOLIBIO
HpI/IMeHeHI/Ie JaHHBIX TCOPEM IIPU PCHICHUHU MMpOorpaMMHBIX CPECACTB: TOMOTETHUS U €€ CBOMCTBA
reOMETPUYECKUX 3aa4.
3HAKOMCTBO C IOHSITHEM TOMOTETHH, C €TI0
OPUMECHCHUEM, B TOM YHCJIC B IPAKTHYCCKHUX
CUTyaluAax
5 | ®yHkuun 7 [TonsiTHe «pyHKINAY. HccnenoBarenbckas padora (B TOM yHcie

[IpumeHneHnne cBOWCTB (PYHKIIMI: HYIH
(GYHKITUH, TIPOMEXYTKH 3HAKOTIOCTOSTHCTBA
(GYHKIIUH, TIPOMEKYTKH BO3PACTAHUS

1 yObIBaHUsI (DYHKIIUH, YCTHBIC M HEUCTHBIE
byHKIIMY, HauOOJIbIlIee U HAUMEHBIIIEEe
3Ha4YeHUs (DYHKIIUU TIPU PEIICHUH 3a/1a4.
[TocTpoenwue rpadukoB PyHKIIHIA C TOMOIIBIO
npeoOpa3oBaHuii BUJA:

J&) =f(x) + a; f(x) = flx + a); fix) = kfx),
J&) =f| x ), fx) = | f0) |-

Pacnio3HaBanue cTeneHHbIX QyHKIUN

U [TIOCTPOEHHE 3CKNU30B Ipa(pKOB CTENIEHHBIX
GyHKIUI ¢ HATYpaIbHBIMU ITOKA3aTENIIMU
pa3HOU YETHOCTH.

Hcnonbs3oBaHue CBONCTB rpadukoB
CTETIEHHBIX (QYHKIUI C HATYpaIbHBIMH
MIOKAa3aTeJsIMU NIPU PELIEHUH 3a1a4.
[ocTtpoenue rpadukoB GyHKIMA y = /X,

C UCIIOJIb30BAHUEM «MATEMATUUECKUX [TAKETOBY):
[ToBenenue GpyHKIMYU U ee Tpaduka

B 3aBUCUMOCTH OT TTapaMeTpa.

TIpaKTHKYMBI [10 PELICHUIO 33124 TOCTPOESHHE
rpadukos Gynkmmit y= X,y =3Vx, y=|x[;

C TIOMOIIBIO IPEOOPA30BAHUIA M TIPOBEPKA

C UCIOJIL30BAHUEM NPOIPAMMHBIX CPEJICTB




HanmenoBanue

Ne | pa3nesioB u Tem kypca | KosmmyecrBo ®opma pabdoThl/XapaKTepPUCTUKA
. IIporpamMmHoe cogepxxanmne
n/n BHEYPOYHOM 4acoB NAeATEeJbHOCTH 00y4aroIuXcs
AeSITeIbHOCTH
y=3x, y=|x|
6 | Bekropsl. Meton 9 [TapamiensHOCTB U IEPIIEHIUKYISIPHOCTD CamocTosiTe/IbHOE OTKPbITHE: KaK PELIUTh
KOOpAWHAT psIMBIX (depe3 yriioBoi KodhuiueHT). FeOMETPUYECKYIO 3aJ1ayy ¢ TOMOUIBIO arnmnapara
Haxosxnenue nepeceueHnii OKpy>KHOCTEH anreopbI?
U NpsIMBIX B KoOopAuHaTax. Popmyiia HccnenoBarenbckas padora (B TOM yHcCie
pPacCTOSTHUS OT TOYKH JIO TIPSIMO. C HCIOJIb30BAaHUEM «MAaTEMATUYECKUX MAKETOBY):
[Tmomaap napannenorpaMma B KOOpJUHATAX, | pelIeHre MPaKTHKO-OPUEHTUPOBAHHOW T€OMETPH-
TOHATHE 00 OPUEHTUPOBAHHOM TIJIOIIATH. YEeCKO 3a1a4il METOJIOM KOOP/IMHAT.
[IpumeHneHne MeTo1a KOOPIMHAT B MPAKTHKO- | MaTeMaTH4yecKkoe COpeBHOBAHME — PELICHUE
OPUEHTUPOBAHHBIX FTEOMETPUUECKUX 3aJ]auaxX, | FEOMETPUUECKHX 3a7a4 Pa3HbIMU METOJIaMU
UCCJIEJIOBaHHE MPUIIOKEHUS METO1a
KOOpPJMHAT B BHIYMCIUTEIBHON MaTeMaTuKe
1 nH(OpMaTHKE
7 | [IpaBwibHbIE 6 [IpaBunbHBIE MHOTOYTOJIBHUKHY, BbIuKCIeHHEe | CaMOCTOsITeIbHOE OTKPbITHE: KaK HANTH
MHOTOYTOJIbHUKH. UX 3JIEMEHTOB NepUMETP U IJIOLAAb CJIOXKHOU PUrypsi?
OKpYXHOCTb U Brrunciienue nepuMeTpoB U IIJIOMIAIeH IIpakTUKYM 110 pELICHUIO 3a/1a4 MOBBIIIEHHON
MHOTOYTOJIbHUKH. CIIOXHBIX (QUTYP, BKIIOYAIOIINX JIEMEHTBI CJI0)KHOCTH.
Kpyra
8 YucnoBele 9 Onpenenenue BUAOB MOCIEI0BATEILHOCTEM: HUccaenoBaresnbckas padora: noBeacHue

IIOCIICA0BATCIIbHOCTH U

IIPOrpeECCUn

OTpaHHuYEHHAs MOCIeI0BATEIbHOCTh, MOHO-
TOHHO Bo3pacTaromias (yOobIBaro1as)
nocnezoBareabHoCTh. [Ipencrasienue
0OECKOHEYHBIX MEePUOANIECKHX ApoOeii B BUIE
OOBIKHOBEHHBIX.

3HAKOMCTBO C MOHSATHUEM CXOTUMOCTH
MOCIIEZIOBATEILHOCTH, HAX0XKICHUE CYMMBbI

IIOCJIEI0BATEIBHOCTEN — OT TMIIOTE3BI 10 0KA-
3aTEJIbCTBA.

JJMCKyccHsl HA OCHOBE pelleHUs 3a/1aY:
asygercs 11 MMU yHuBepcanbHbIM?
CamocrositenbHOe oTKpbiTHE: MMU — MeTox
JI0Ka3aTelIbCTBA: CyMMa YICHOB IIOCIIEN0-
BATEJIbHOCTH.
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HaumeHnoBanue
Ne | pa3nesioB u Tem kypca | KosmmyecrBo ®opma pabdoThl/XapaKTepPUCTUKA
. IIporpamMmMHoOe conepkaHue
n/n BHEYPOYHOM 4acoB AeSTeIbHOCTH 00y4aloIMXcsl
AeSITeIbHOCTH
OECKOHEYHO YOBIBAIOIIEH T€OMETPUUECKOM IIpakTHKYM 10 pelIeHUIO 3a/1a4:
nporpeccuu. [I[pumenenne metoia JI0Ka3aTeJIbCTBO HEPABEHCTB U JJOKA3aTeIhCTBO
MaTeMaTUYECKON UHIYKIIHUU nenumocty MMU
9 JIBM>KEHUS TITIOCKOCTH 4 Hentpansuas cummerpus. LlentpansHo- HccaenoBarenbckas padora (B TOM YUCIIe
cumMetpuuHbie Gurypsl. [loBopoT. OceBas C UCIOJIh30BAaHNUEM MPOTPAMMHBIX CPECTB):
cuMMeTpus. OUTrypsl, CHMMETPUYHBIC KOMTIO3HITUS JBUKEHUH.
OTHOCHUTEIILHO HEKOTOPOH OCH. CamocTrosiTe/ibHOE OTKPbITHE: (OPMYIIUPOBKA
[TapannensHbIN IEPEHOC. BBIBOJIOB O CBOMCTBAX KOMIIO3UIIMI ABUKECHHM.
[ToHsATHE NTBMKEHUS U €TO CBOKCTBA. IIpoekT: npeoOpazoBanus (ABMKEHUS)
PaBenctBo ¢uryp. B HCKYCCTBE
[IposiBneHUs: CUMMETpPUU B IPUPO/IE,
JKUBOIIACH, CKYJIBIITYPE, APXUTEKTYpE.
Kommno3suruu amxeHunii (mpocTeuime
MIPUMEDHI).
[IpuMeHeHue B peleHnH Fe€OMETPUIECKUX
3a1a4
10 | IloBTOpenue, 6 Pemenue 3ana4, WILTFOCTPUPYIOIIUX CBSA3U IIpoexT: «I[Ipeobpa3oBanus B UCKYCCTBE U
o6o0rieHue, MEXIYy pa3aIuyHbIMU TEMaMH Kypca ApXUTEKTYpPE»
cUCTEMaTHU3aLHs [ToBTOpEHnue, 06001IeHNE, CUCTEMATH3AIMS HUTorosasi kondepeHuusi: «Maremarrka — 3T0

Kypca KpacuBO»

OBILIEE KOJIMYECTBO 68

YACOB IO TIPOTPAMME
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