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Pabouas mporpamma Kypca BHEYPOUHOW JAedaTeabHOCTH «TpymHble BOMPOCHI
MaTeMatuku. /-9 kiacce» (nanee — [Iporpamma) BKITIOYAET MOSICHUTENBHYIO 3aUCKY,
colepkaHue OOyd4eHHs, IUIAaHUPYEMbIE pPE3yJIbTaThl OCBOCHHSA IPOrPAMMBI,

TCMATHYCCKOC IINITAaHUPOBAHHC.

INOACHUTEJBHASA 3AIIMCKA

O01mas xapakrepucTUKa Kypca

Hacrosimas pabouas mporpamma Kypca BHEYpOUHOU AesiTenbHOCTH « TpynHble
BOIIPOCHI MaTeMaTUKH. 7—9 Kiaccel» pa3paboTaHa B COOTBETCTBUU C TPeOOBaHUSIMHU
(denepanbHOro rocy1apCTBEHHOIO0 00pa30BaTeNIbHOTO CTAaHJApTa OCHOBHOTO OOILErO
oOpazoBanus (nainee — ®I'OC OOO) u HampaBieHa Ha OpPraHU3aLUI0 OOyYEHHS
MaTEeMaTUYECKOMY COJIEpKaHUI0, BbIXoasmeMy 3a pamku DenepanbHoil pabodyeit
nporpaMMel 1o yuebHomy npeamery «MaTtemaTkay (6a30Bblii YPOBEHb) OCHOBHOTO
obmiero oopazoBanus (nanee — OPII), ¢ yueToM UCOIb30BaHUS BUJOB AEATEIBHOCTH
00y4arouxcs, OTINYHBIX OT YPOUHBIX.

[Tpu pazpabotke [IporpamMmbl yUUTHIBAIUCH CIIEIYIOIINE JOKYMEHTHI:

— nmcbMO MuHHCTEPCTBA NpocBemeHuss Poceuiickoin denepanuu OT 5 U0
2022 1. Ne TB-1290/03 «O wHampaBiACHHH METOAWYCCKUX PCKOMCHIAIINI
[0 OpraHU3allMd BHEYPOYHOU MAESITENIbHOCTH B paMKax pealn3aluyd OOHOBIIEHHBIX
(benepanbHBIX TOCYJaPCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB HAYaJIbHOTO OOIIEro
¥ OCHOBHOTO 00111ero 00pa3oBaHus;

— pacnopspkenne [IpaButensctBa Poccuiickoit @eneparuu ot 19 Hosiops 2024 r.
No 3333-p «O0 yTBEpXJI€HHMH KOMIUIEKCHOTO TIJIJaHA MEPOIPHUSITHI IO MOBBIIICHUIO
KayecTBa MaTeMaTUYeCKOT0 M €CTECTBEHHO-HAyYHOTO O0pa30BaHMs Ha MEPHOA

1o 2030 romay.

AKTYaJIbHOCTH Kypca
B ycnoBusix peamu3anuy TakOM CTPATETHMYECKOM 3a7adM, Kak JOCTH)KECHUE
TEXHOJIOIMYECKOI0 CYBEPEHHUTETA CTpPaHbl, IEpe] MATeMaTUYeCKUM OOpa30BaHUEM

B YHCJIC TJIaBHBIX TMOCTABJCHBI CJICAYIOIIUC ICJIMU: PAa3BUTHUC TBOPUYCCKUX
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U UCCJIENOBATEILCKUX CIIOCOOHOCTEH OOydJaromMXcsi, WX IMOATOTOBKA B MPOIECCE
oOydeHHs] MaTeMaThke K BBIOOpY mpodecchii, CBA3aHHBIX C Pa3BUTHEM TOYHBIX
Y €CTECTBCHHBIX HAYK M TeXHOJIOTWMH. Kak BaXHbI KOJMYECTBEHHBIN MOKA3aTEllb
MOBBIIICHUS] UHTEpECa K MaTEMaTUKE BBIJICISETCS POCT KOJIMYECTBA BBIMTYCKHHUKOB,
BBIOMPAIOIIMX HA TOCYIapCTBEHHONW MTOTOBOM aTTECTALMM 3K3aMEH MO MaTeMaTHKe
Ha MPOPUIBHOM YPOBHE.

OcBoenne  mpemmaraemoit  IIporpamMmel  cOCOOCTBYET — MOBBIIICHUIO
y 00y4Jaromuxcs ypOBHS MOTHBAIlMA K W3YYECHHUIO MATEMATHKH, K TIPOIOJIKEHHUIO
nzydeHus: mareMatuk B 10-11 kmaccax Ha yriiyOJI€HHOM YPOBHE M OPHUEHTHPYET
Ha BBIOOp €IWHOTO TOCYAAPCTBEHHOTO 3K3aMeHa IO MaTeMaTHKe MpOQGUIHLHOTO
ypoBHs. Kpome Toro, ocBoeHue npejiaraemoro B [Iporpamme cosiep>kaHusi mo3BoJiseT
pacIIMpUTh KPYr peIIaeMblIXx MaTeMAaTHYeCKWX 3a7ad 3a CYeT BKIIOYCHUS
MPOOJIEMHBIX, HECTAHAAPTHBIX 3a/1ad, 3a7ad MPUKIATHOTO XapakTepa, BHITTOJTHCHHSI
HCCJIEIOBATENBCKUX PAabOT, B TOM YHCIIE C MEKIPEIMETHBIM COACpKaHUEM, U3YUCHUS
JOTIOJTHUTEIHHBIX BOTIPOCOB KaK TEOPETHIECKOTO, TaK U MIPAKTUICCKOTO XapaKTepa.

IIpenycmotpennsie IIporpammoiri BHABI AEATEIBHOCTA — WHIAWBUIYyaJIbHAs
W TPYINIOBasl MPOEKTHAsT M HCCIEAOBATENbCKas JEATebHOCTh — CIOCOOCTBYIOT
Pa3BUTHIO TIO3HABATEIBHBIX, PETYJSITUBHBIX W KOMMYHHUKATHBHBIX  yMCHHUI
oOyuaroruxcs. [IporpaMma COOTBETCTBYET UJEE pACIIMPEHUS TPUKIATHOM
HAIPaBJICHHOCTH Kypca MaTeMaTHKW Ha YPOBHE OCHOBHOTIO OOIIEro 0oOpa3oBaHMS.
Peamuzammst kypca crmocoOCTBYeT BBISBICHUIO TAJIAHTIWBBIX U OJapCHHBIX
OOy4JaroIIMXCs, MOAICPKKE X TATAHTOB U PA3BUTUIO CTIOCOOHOCTEH.

B GonbmmHCTBE TEM Kypca MPEANnoaaraeTcsi BHIITOJHEHHE UCCIIEI0BATEIbCKIX
pabot. YdeOHOEe wHCcleqoBaHME MO MaTreMaThuke B 7-9 Kiaccax mpenanosiaraer
MOJIYYEHUE CYObeKmu8HO HOBOTO ISl O0Yy4arollerocs pesyibTaTa M HalpaBJICHO
Ha OpMUPOBAHUE UCCIIEOBATEIHLCKUX YMEHUHN: BbIICIICHNE POOJIEMbI, OpTaHU3aITUs
U aHaJU3 JIAHHBIX, BBIIBMKCHUE THUTIOTE3bI, TPOBEPKA TUMOTE3bI, (hOPMYITUPOBAHHE
BBIBOJIOB U MPEACTABICHUE PE3YyIbTaTOB HA TPAMOTHOM MAaT€MAaTHYE€CKOM S3BIKE.

[Iporpamma MoskeT OBbITH BOCTpeOOBaHa OOYYAIOIIMMMUCS, KOTOPbIE HMEIOT

HHTCPCC K UBYUCHUIO MATCMATUKH, TOTOBATCA K YHaCTHUIO B OJIMMITNAAaX HIKOJIbHUKOB



10 MaTeMaTUKE U yriTyOJIeHHOMY U3YYEHUIO MATEMATUKH Ha YPOBHE CPEIAHETO OOIIIETO

oOpa3oBaHUs.

eab u 3axaum Kypca

Peanuzanus BHEYpOUHOU NESATEIBHOCTH SABJSETCS HEOTHEMIIEMOM YaCThIO
oOpa3oBaTenpHOTO  Tpollecca, obOecrieunBasi B TOM  YWCIE  BO3MOXHOCTH
dbopmupoBaHus 00pa30BaTENIbHBIX MPOrPAMM PA3IMYHOTO YPOBHS  CJIOKHOCTH
Y HAlNpaBJICHHOCTH C Y4eTOM OOpa30BaTENbHBIX MOTPEOHOCTEN M CIOCOOHOCTEH
OOyYJaroIIMXCsl, BKIIOYAs OJTAPECHHBIX JACTCH.

Heas Ilporpammbr —  oOecreunTh HMHAUBHUAyaJIbHBIE  MOTPEOHOCTH
OoOyJaromuxcss B HW3YYCHUU COACPKAHWS MaTEMaTHUKH, BBIXOMSAIICTO 3a PaMKH
porpamMmbl 0230BOTO YPOBHSI.

3agaum xypca:

1. IToBeIIIEHHE YPOBHS MAaTEMATHYECKOMN MOATOTOBKH 00YUYaIOIIUXCS, Pa3BUTHE
YCTOMYMBOTO HHTEpECa K yaeOHOMY mpeameTy «MaTeMaTrkay.

2. PazBuTre TBOpPYECKUX CIOCOOHOCTEH, MPOCTPAHCTBEHHOTO BOOOpaXKEHUS,
TEOPETUUYECKOTO MBINIJICHUS W MaTeMaTHYeCKOW HWHTYWUIIUH, YMEHHHA pPacCyXIaTh
JIOTUYECKU U aHAJTU3UPOBATH CUTYAIIHH.

3. YruyOnenre u 3akperieHne 0a30BbIX 3HAHHM, (HOPMUPOBAHHE YCTOMUMUBBIX
HABBIKOB PEIICHUS HECTAaHAAPTHBIX M OJIMMITHAIHBIX 3a/1a4, OCBOCHUE HECTAHIAPTHBIX
MO/IXO/IOB ¥ OPUTHHATBHBIX PEIICHUN.

4. O3HaKOMJICHHUE C JIOTOJIHUTEILHBIMH pa3ielaMi MaTEMATHKH, BBIXOISIITUMU
3a paMK# 0a30BOTO Kypca.

5. Bocriutanne camMoCTOSTEILHOCTH, HACTOWYMBOCTH M OPraHU30BAaHHOCTHU
B XOJIC PEIICHMSI CIIOKHBIX 3a71a4.

6. PazBuTre HaBBHIKOB KOMAaHJHON pabOTHI, JAPYKECKOTO COMEPHUYECTBA
U 3JI0POBOM KOHKYPEHIIUU CPEJId CBEPCTHUKOB.

7. [TogroroBka 00y4aromuxcs K y4aCTUIO B IIKOJIbHBIX, PAOHHBIX, TOPOJICKUX,
pPETHMOHATBHBIX, BCEPOCCHMCKUX OJUMIIMAAX, KOHKYpCax M COPEBHOBAHMSX

10O MaT€MaTHUuKeE.



8. [loBblllieHME  ypOBHA  TPaMOTHOCTHU B OOJACTH  MCIOJIb30BaHUSA
«MaTEeMaTUYECKHUX MaKeTOB», 00ECIECUNBAIOIINX aBTOMATH3AIIHIO MTPOLIECCOB TTOUCKA,
aHanm3a, o0pabOTKM, co3maHus, mepedaun, GopManu3anuu (B BHUAEC CTATUICCKUX
U IMHAMHUYECKHUX rpaduKoOB, AMarpaMM U IPOYUX BU3yalM3alllil pe3yIbTaTOB aHAIN3a
M MaTeMaTUYeCKUX 3aKOHOMEpPHOCTE) B mpouecce ydeOHOM JAesITeNbHOCTH
MIPU U3YYEHUH MAaTEMATUKHU.

9. Pa3BuTHE TBOPUYECKUX CIIOCOOHOCTEMN, TEOPETUUECKOTO MBIIIJICHUSI HA OCHOBE
MCIIOJIB30BaHUs TU(PPOBBIX UHCTPYMEHTOB (B TOM YHUCJIE «MATEMAaTUYECKUX MTAKETOB)
B 00JacTH  MOJEIMPOBAHMS, HWMHUTALMA W  HMHTEPIpETaluu  a0CTPaKTHBIX
MaTEeMaTUYECKUX O0BEKTOB U 00pa30B B BUJE PA3IMYHBIX BU3YATU3aLU (B TOM YHCIIE
IPOCTPAHCTBEHHBIX OOBEKTOB).

[Iporpamma pa3zpaboTaHa ¢ y4yeToM peKoMeHJanui deaepanpHoil padoueit
MPOrpaMMbl BOCIIUTAHUSA. B 4aCTHOCTH, OHA YUYUTBHIBAET MCUXOJIOTO-TIEAATOTUUECKHE
0COOEHHOCTH COOTBETCTBYIOIIEH BO3PACTHON KaTErOpUH 00Yy4arOIIUXCsl.

Takum o6pazom, peanuzanus [IporpaMMmbl  CONEWUCTBYET  TMOJYYCHHUIO
CJIIEAYIOIIUX PE3YyJIbTATOB:

— JOCTWXKEHHE 00yJarOIIMMHUCS IUIAHUPYEMBIX JTMYHOCTHBIX, METAIIPEAMETHBIX
U TMPEIMETHBIX Pe3yJbTaTOB, B T. Y. COOTBETCTBYIOIIUX YIIyOJIEHHOMY YpPOBHIO
W3YUYCHUS] MAaTEeMaTUKU,

— pa3BUTHE JIMYHOCTH 0Oydarouuxcs, GOpMHUPOBAHUIO U YAOBIETBOPEHUIO UX
COIMAJIbHO 3HAYUMBIX UHTEPECOB M MOTPEOHOCTEH;

— caMopeanu3alys 00y4aronMxcs Yepe3 y4acTue BO BHEYPOUHOU AESITEIbHOCTH.

MecTo Kypca B 00pa3oBaTeibHOM Ipouecce

Bo ®I'OC OOO nns o0sA3aTeNbHOr0 OOYYEHUs YTBEpKIEHBI JBa YpPOBHS
OCBOEHUSI paboYMX MpOrpaMM MO MaTeMaTuke: 0a30BBIM U yriyOJIeHHBINA, HaYMHAS
c 7 xmacca. ConmepkaHuUE MPOTpaMMbl MO MaTreMaTthke (yriIyOJICHHBIH YPOBEHB)
HAIpaBJIEHO HA Y/JOBJIECTBOPEHHE TMOBBIIICHHBIX 3alpOCOB  OOYYAIOIIUXCH,

CTpeMsIIIMXCs K 0oJiee TIyOOKOMY OCBOCHHIO IIPEIMETHBIX pe3yibTaToB. [Iporpamma



Kypca BHEYPOYHOH neATelbHOCTH «TpyaHbIe BOMPOCH MaTEeMAaTHKH» HampaBlieHa
Ha paclIMpeHue 3HaHUH 00yJaronIuXcs M0 MaTeMaTUKe JJIs1 KJIACCOB ¢ 00s3aTeIbHBIM
0a30BBIM YPOBHEM OOyUCHHSI MAaTEMaTHKE.

Temarnueckoe TUIAaHUPOBAHKE B MMPOTpaMMe Kypca BHEYPOUHOH JCSITeIbHOCTH
«TpynmHBIE BOMPOCH MaTEMaTHKW» COCTAaBIIGHO TakK, 4YTO pacCHpeAciICHHUE
COZIeP KATEIIbHBIX Pa3/IeJIOB B HEM CHHXPOHU3UPOBAHO C 00S3aTEIIBHON MPOTPaMMON
0a3oBoro ypoBHsA. Peanmuzanus copepxkaHusi Tpearaetcss B (popmax, OTIMIHBIX
oT ypouHbIX. CleIyeT OTMETUTD, YTO JJAHHBIN KypPC B OCHOBHOM IITKOJIC BEICTPAUBACTCS
HE TOJIbKO Ha pAaCIIMPEHUH MaTeMaTHYEeCKOTO COJAep» aHus 0a30BOro YpOBHS,
HO W Ha MOBBIIICHUH YPOBHS CJIIOKHOCTH 33124, TIPEIJIaracMbIX JIUIS PEIICHHUS.

Pabouass mporpamma Kypca BHEYPOYHOU ACATENBHOCTH « TpyIHBIE BOMPOCHI
MaTeMaTUKW» TMpeJHa3HaueHa Ui peanu3aluu B /-9 Kiaccax W HarpaBiieHa
Ha JTIOCTI)KCHHE O0YJaroNUMUCS TUTAHUPYEMBIX pe3yiabTaToB. IlociemnoBaTeabHOCTD
U3Y4YeHHUs] TEM Kypca COBIAJaeT MO BPEMEHH C HM3YyYCHHEM Kypca MaTeMaTHKH
(areOpbl W TEOMETPUH) OCHOBHOM IIKOJIBI 0a30BOTO YpPOBHS, BCE TEMBI
10 BO3MO>XHOCTH CHHXPOHHU3UPOBAHBI C 0a30BBIM KypCOM MaTEMAaTHKH IO Kjaccam.
Tembl mo anreOpe W TEOMETPHHM YEPEAYIOTCS, UYTO TO3BOJISIET MaKCHUMAaJbHO
MPUOJIM3UTH MX TT0 BPEMEHHN M3YyYCHHsI K OCBOCHHIO 0a30BOTO Kypca.

[Tpu peanuzanuu [IporpamMMel TiepBast 3a1a4a YYUTEIS COCTOUT B TOM, YTOOBI
co37aTh HEOOXOAMMBIC YCIOBUS I IPUOOPETCHUS U Pa3BUTUSI YMEHHH, CBSI3aHHBIX
C MPOBEJICHUEM UCCIICIOBAHUIA Ha MaTEMaTHYECKOM COJIep KaHuH. J{JIs pemeHns dTou
3amaun B [Iporpamme 0003HaueHO MECTO M C(HOPMYTUPOBAHBI TEMBI JJISI TPOBEICHHUS
HCCIIeIOBATEILCKUX PadoT.

Bropas 3agaga yaurens mo peanuzamnuu [IporpaMMel cBsi3aHa ¢ BO3MOYKHOCTBIO
co3faTh yCIOBUS JUisi OOpabOTKM U TpeNcTaBlieHUs WHGOPMAIMH HAYIHOTO
comepkaHusi (B TOM UHCIE C UCIIOJb30BAaHUEM ITU(POBBIX HHCTPYMEHTOB)
OpU OpTraHW3allUd WHIWBUIYaTbHOW ¥ TPYMIOBOH TPOEKTHOW AESITeIhHOCTH.
Jlnst ycmenrHoW peanu3aiii ClIIeHapUeB TPOEKTOB PEKOMEHAYETCS HCIO0Ih30BaTh

NEpCOHAJIBHBIC KOMIIBIOTCPBI C YCTAHOBJICHHBIMH 0(1)I/ICHI>IMI/I ImporpaMmmMamMun



U JocTynoM K cetu VHTepHeT (Kak MHUHUMYM OJMH KOMIBIOTEp ISl KaXKIOU
TPYIIIIBI).

@opMBbI  IEATETBHOCTH  OOYYAIOIIMXCS — MPEAyCMAaTPUBAIOT  aKTUBHOCTH
U CaMOCTOSITENIbHOCTb, COYETAIOT WHIMBHIYAIbHYI0 U TPYIIIOBYIO pabory,
OTJMYAIOTCA OT YPOYHBIX OOJiee HIMPOKUM HCIIOJIB30BAHUEM HCCIEA0BATEIBCKOM
U TPOCKTHOM  JIEATETbHOCTH, pEIICHWEM HEeCTaHJapTHBIX 3agady ©u  JIp.
CTpyKTypupOBaHUE TEeMaTHYECKOTO IUIaHupoBaHusi B [Iporpamme cOOTBETCTBYET
MOPSIIKY HM3YYCHHS Pa3/iejlOB U TeM aireOpsl W TE€OMETPUU B OCHOBHOW IIIKOJIC
U TEeM caMbIM OO€CIeUMBaeT MPEEMCTBEHHOCTh YPOUHOM UM BHEYPOUYHOMU
JIESITEIIEHOCTH.

Peamuzamms  [lporpamMmpl  mpeamosaraer CoOYETaHHE pPa3IUYIHBIX  (OpM
IpyNIoBoi paboThl (IUCKYCCHs; MAaTEMAaTHYECKOE COPEBHOBAHKE; MPAKTUKYM; BHIOOD
TEMbl MPOEKTa, IUIAHHUPOBAaHUWE pPa0OT, paclpeiesieHue poJied, B3aUMOOIEHKA
IIPY BBITIOJIHEHUH TPYTITIOBBIX MPOEKTOB U MCCIIEAOBAHMI ) M UHIUBUIYIbHOU paOOThI
(BBIMOJTHEHUE MHAWBUAYATHLHOTO HMCCIIENIOBAHUSA, B TOM YHUCIE C MCIOJIb30BAHUEM
U(POBBIX HMHCTPYMEHTOB; TPOBEJACHHE YCTHOTO OOOCHOBAaHWMS TIPH pEHICHUHU
HECTaHJAPTHHIX 3a/1a4y, 3aJa4 I[OBBLIIIEHHOTO YPOBHS CIOKHOCTH; TIOCTPOCHHE
MaTeMaTHYeCKUX MOJIEICH, WX WCCICAOBAHWE, WHTEPIPETANNS IMOJTYICHHBIX
PE3YNBTATOB MIPH PEIICHUH 33/1a4 C MEXIPEIMETHBIM M MTPAKTUYECKUM COJICPKAHUEM;
MOWCK, WHTEpHpeTanus, Mpeodpa3oBaHre ¢ TNPUMEHEHHE MaTEeMaTHYECKOM
uH(OpPMAITUU; CaMOCTOSATEIILHOE OTKPBITHE HOBOTO MaTeMaTHYEeCKOro Qakra).
Hcnonp3oBanue Takux GopM paboThl TOMOTAET Pa3BUBATh y OOYYAIOIINXCS, C OJTHOM
CTOPOHBI, HaBBIKM BOCIHPHATHS HOBOW WHMOpPMAIMU TIPH Pa3IUYHBIX (popMmax ee
Mo/Iaud, a C JIPYroil CTOPOHBI — aKTUBHOCTH, CAMOCTOSTEIBHOCTh M CIIOCOOHOCTH
Kk TBopuecTBY. OcBoenue IIporpamMmbl NOKHO JOTMOJNHITH U Pa3BUBATh 3HAHUS
U yMeHHUs oOydJaromuxcsi B 00JIaCTH MaTEeMaTUKH, OPUEHTUPOBATh UX HA OOy4YeHHE
B CpEeIHEW IKoJe B Kiaccax, MPEAyCMAaTPUBAIOIINX OCBOCHHUE MaTeMaTHKU
Ha YDUIYOJICHHOM YpOBHE, B YAaCTHOCTH TEXHOJOTHYECKOTO Npodmiis, a Takxke

CIT0cOoOCTBOBATH COMMAJIBHOMY q)OpMI/IpOBaHI/II-O JINYHOCTH 06yanOHIHXC$I.



[Iporpamma kypca paccuutana Ha 204 daca B TedeHHE TpeX JIeT OOy4YeHUs
B 7-9 knaccax (68 vacoB B KaXKIOM Kilacce) IpH IMPOBEACHUH 3aHATHH OJUH pa3
B HEAENI0O MO 2 akaJeMHUYEeCKHMX 4Yaca KaXJ0e WIM JBa pa3a B HEIENIO
no 1 akamemudyeckoMmy dacy kKaxkmoe. LlerecooOpa3HbIM SIBISIETCS YepeloBaHUE TEM
3aHITHH C aNTeOpandecKuM U TEOMETPUUECKUM COJEPIKAHUEM.

B 3aBuCMMOCTH OT KOHKPETHBIX YyCIOBUH peanu3aimuu [IporpaMmer
¥ KOJIMYECTBA O0YYaIONINXCs JOMyCKaeTcs: (OPMUPOBAHUE TPYIIT U3 O0yUJaIOITUXCS
pa3HBIX KJIAcCOB B Mpejeiax oJHO# mapamwiend. [IporpaMMa MOXET peann30BhIBATHCS
o0pa30BaTeIbHON OpraHu3auell CaMOCTOATENbHO JIMOO Ha OCHOBE B3aMMOICHCTBUS
C IPYTUMH OPTaHU3AIUSAMHI, OCYIIECTBIISIONUMA 00pa30BaTEIbHYIO AEATEILHOCTD.

[To ycMOTpeHUWIO YYUTENsI HEKOTOPBIC 3aHATHS MOTYT OBITh HCKIIOUCHBI
WM 3aMeHEeHbl. Pexomenyercs BKI0UuTh B [IporpamMmmy pernoHaibHbINH KOMIIOHEHT:
OKCKYpCHH Ha TIPSANPUATHS, B PETHOHAIBHBIC MY3€H, BY3bl TEXHHUYECCKOU
HAIpaBJICHHOCTU JUIS TIOBBINICHUS] HHTEpeca OOydYalolmMXCsi K MPAKTUYECKOMY

M3Y4YEHHIO TTPOECCHid, CBA3aHHBIX C MATEMATHKOM.



COJEPXAHUE OBYYEHUA

7 KJIACC

DyieMeHThI HcTopun. O0uue noHsiTUsA reomerpruu. OcHOBHBIE (PUTYPbI

Hctopus BOZBHUKHOBEHUS U pa3BUTHs reomeTpuu. [loHaTHS: akcuoMa, Teopema,
CBOMCTBO, IIPU3HAK, JJOKA3aTENbCTBO, ONpeAesIeHUe. FIHCTpyMEHTHI ISl U3BMEPEHUH U
IIOCTPOCHUM. B3amMHOE pacIloNOKEeHHE TO4YeK Ha npsMou. M3mepeHue IMHBI
OTpPE3Ka, pacCTOSTHUE MEXKYy TOUKaMH. B3auMHOe pacnonoxenue npsamMsix. JIomanasi.
Buner nomanbix. /[nuHa nomanoi. MHoOroyronsHukd. [lepumerp MHOTrOyroiabHHUKA.
[ToHsTHE O BBIMYKIIBIX U HEBBIITYKJIBIX MHOTOYT'OJIbHUKAX.

Yucia u BoruucjaeHus. deJqumMocTnb

[Ipu3Haku aenumoctu: (OPMYIHpPOBKAa M JOKa3aTelbCcTBO. Pemienune 3anau
MOBBIIICHHOM  CJIOKHOCTH  HAa  JICIMMOCThb.  PellleHWe  CIOKETHBIX — 3a/1ad
apu(PMETUIECKUM METOIOM.

Hccnedosamenvckas paboma: 1eIMOCTb U €€ CBOMCTBA.

AuredpanvecKue BbIPAKEHUS

CreneHn, MHOTOWIEHBl, NPEOOpPa30BaHUE MHOTOWICHOB, JACHCTBUSA C
MHOrouwieHamMu. MHorouseH craHmapTHoro Bujaa. CreneHb MHorouseHa. KopHu
MHoOrowieHa. Haxoxnenne kopHern MHorousieHa. /lokazarenscTBo ToxaecTB. PazHbie
MOAXOJbI K JOKA3aTENbCTBY TOXKIECTB.

Hccnedosamenvckas paboma: Kak HAWTH KOPEHb MHOTOUJICHA?

Tpeyroabuuku. [IpusHaku paBeHCTBa TPEYTroJ1bHUKOB

TpeyronbHuku. PaBHBIE TPEYrojabHUKH B TEOMETPUUECKUX KOHDUTYpaIusX.
[Ipu3Hakn paBeHCTBAa TPEYroJbHUKOB. I[IpHW3HakM paBeHCTBA MNPAMOYTOJbHBIX
TPEYroJbHUKOB. [lepneHIuKynsp 1 HaAKIIOHHAS.

YpaBHeHHS ¥ CUCTEMbI YPABHECHUMH

JIuHeiiHble ypaBHEHUS U UX cucTeMbl. OnpeeNeHle Yncia KOPHEeW JIMHEHHOTrO
ypaBHEHUs. PellieHue JTUHEWHBIX YPaBHEHUM, COJIEpXKAIIUX 3HAK MOAyisA. Pemenue
JMHEWHBIX YpPAaBHEHUM C IapaMeTpamu. PemieHue cucrteM JMHEHHBIX YpPaBHEHHU

Pa3sHbBIMHU METOJaMHU.
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Hccneoosamenvckas paboma: JNHHEWHBIE YpaBHEHUS, COJEpXKalllUe 3HAK
Moayisi. [locTpoenus: ¢ MOMOIIBIO HUPKYJS U JIMHEWKH OOOCHOBAHMS MPOCTEUIINX
ITIOCTPOECHUH, TAIIbI 33Ja41 HAa TOCTPOCHHUS, PELIEHUE 3a/1a4 Ha TOCTPOCHHUE HUPKYJIIEM
Y JIMHEUKOM.

OceBasi cumMmeTpust

@urypsl ¢ 0ceBOM cuMMeTpuer. [Ipumepsl cMMMETpHUH B OKPY’KAIOLIEM MHpE.
IIpoexm: cUMMETpUS B OKPYXKAIOIIEM MUPE.

MHOroyrojibHUKH ¥ reoMeTpruiecKre HepaBeHCTBA

CyMMa BHYTPEHHHMX YIJIOB MHOTOYTOJbHHKA W BHEUIHUX YIJIOB BBIITYKJIOTO
MHOTrOoyrosbHuka. COOTHOIIEHHS MEXKJIy CTOPOHAMH W YIJIaMH TpPEYTOJbHUKA.
HepasencTBo TpeyronsHuka. HepaBeHCTBO 0 mimHe nomaHoi. HepaBeHCTBO Mexay
MEPIECHANKYJISIPOM U HAKJIOHHOW. PaccTOsHME OT TOUKH J0 IPSMOM.

Hccneoosamenvckas paboma: TeOMETPUUECKHAE HEPABEHCTRA.

DOYyHKIUU

[Touck obOmactu ompenesleHUss W MHOXKECTBA  3HAYCHHM  (QyHKIUU.
Hcnonb3oBaHue pa3inyHbIX cocoO0B 3anaHus (yHKUMH. Vcnosib30BaHUE CBOWMCTB
byHKUMA 18 aHaiuu3a TrpadUKOB pealbHBIX 3aBUCUMOCTEH (HyIM (YHKIINH,
MPOMEKYTKH 3HAKOMOCTOSIHCTBA (DYHKIIMH, MPOMEXKYTKH BO3PACTAHMS U YOBIBAHMS
dbyHKUMH, HaMOOJbIIEEe W HaWMEHbllee 3HaueHus (yHkuuu). ['paduxu, KycoyHo-
3aJlaHHble QYHKIIUU.

Hccneoosamenvckas paboma: cpaBHEHHE CBOMCTB (YHKUIMHU U UX TPapUKOB B
3aBUCHMOCTH OT [TAPaMETPOB.

I'eomeTpuyeckmne Mecra TOUEK

B3auMHOe pacrnonoxeHne OKpyKHOCTU U npsamou. [Ipumepsl reoMeTpruiecKkux
MECT TOYEK Ha IIJIOCKOCTH. MeToj TreoMeTpUYeCKHMX MECT TOYEK IIpU PELICHUH

reOMCTPHUYCCKUX 3aaa4.

8 KJIACC

Yuciaa v BbIYUCTICHUSA

KBangpaTHbIil KOpeHb. BrinosiHeHne onepannii ¢ UppaLMOHAIBHBIMHU YACIAMHU.
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AJsireOpandecKue BbIPAKEHUS
JpoGHo-panmoHanbHble BbipakeHus. CTeneHu. BeinogHeHne ToX1eCTBEeHHbBIX

npeoOpa30BaHUil PAITMOHAIBHBIX BRIPAKEHUH.

LenTpajbHasi cuMMeTpHS

®opMynHMpoBKa ONpeAETCHUS M JI0KAa3aTelIbCTBO CBOWMCTB ILIEHTPAJIbHO-
CUMMETPUYHBIX (puryp.

Jlenenue oTpe3ka Ha paBHbBIE YACTH C MTOMOUIBIO ITUPKYJIIS U TUHEHKH.

Hccnedosamenvckas paboma: CBOMCTBA HEHTPATbHO-CUMMETPUIHBIX (pUTYP.

Hpoekm: HEHTPAaJIbHAasl CHMMETPHUS B OKPYKAOIEM MUPC.

YeTbIpEéXyroJIbHUKH

[Tapamnenorpamm, ero npusHaku u cBoictia. IIpsiMmoyroibHUK, poMO, KBagpar,
UX Npu3HaKu U cBoictBa. Tpaneuus. PaBHoOenpeHHas Tpamenusi, €€ CBOWCTBA U
npu3Haku. CpenHsis JIMHMS TPEYTOJIbHUKA U CpelHss JuHus Tpanenuu. CBoWcTBa U
MPU3HAKH CHEIUATbHBIX BUIOB YETHIPEXYTOJILHUKOB.

Hccnedosamenvckas paboma: 3HAKOMbIE U HE3HAKOMBIE YETBIPEXYTOJIbHUKY.

YpaBHeHMs U HEPABEHCTBA

OnpeneneHue paBHOCWIBHBIX ypaBHEHUW. [IpuMeHeHue CBOICTB ypaBHEHUN
C oOnHOM mnepeMeHHOM. OmnpeneneHue KOJIWYECTBA JICMCTBUTEIBHBIX KOPHEH
KBaJpaTHOTO ypaBHEHUS. PenieHue 1poOHO-pallMOHaIbHBIX YPABHEHUM, CBOISIIIUXCS
K JIMHEWHBIM WJIM K KBaJApaTHbIM YPAaBHEHUSM, HCIIOJb30BAaHUE METOJIa
3aMeHbl TMEepeMEeHHOM. PellleHne TEKCTOBBIX 3a/Jau alreOpanyecKuM CroCOOOM:
nepexoj OT CIOBECHON (OPMYITMPOBKHU yCIOBUS 3a7a4d K alnreOpandeckoil Moaenu
IIyTEM  COCTABJICHHUS  YPAaBHEHHUs;  PELICHUE  COCTaBJICHHOIO  ypaBHEHUS,
UHTEpIipeTanusi pesyibrara. ['paduyeckas HHTEpHpeTaluss YpaBHEHUUW C JBYMS
MIEPEMEHHBIMU.

Pewienne cucrem ypaBHEHHH, B KOTOPBIX OJHO W3 YPAaBHEHUW HE SIBIAETCS
auHedHbIM.  ['paduueckas uWHTepHpeTalus peleHUus ypaBHEHUS C  JABYMs
MIEPEMEHHBIMU M CUCTEM YPABHEHUU C IByMs NIEPEMEHHBIMU. PelieHre HeMMHEeNHBIX

HCPpAaBCHCTB M HX CHCTCM. Pemenue HCPABCHCTB, COACPKAIOMUX 3HAK MOAYJIA.
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N300paxeHne perieHuss HepaBEHCTBA C OJHOW MEPEMEHHON U CHCTEMBbl HEPABCHCTB
Ha KOOPJIWHATHOW TPSMOH, 3alKCh PEIIeHUs] ¢ TIOMOIIBI0 CUMBOJIOB. HepaBeHCTBO
C IBYMS MIEPEeMEHHBIMHU. | padryuecKkuii METOI PEIIeHNs CUCTEM HEPABEHCTB C IBYMS
TIepeMEHHBIMH.

Hccneoosamenvckas paboma: paBHOCUIBHOCTH U CIIEICTBUE.

Hccneoosamenvckas paboma: rpaduyueckas HHTEpIpPETAlus ypaBHECHUHN
C IByMSI TICpEMEHHBIMH.

Uccneoosamenvckas paboma: TpapuUyecKUid METOJ] pEUIEHUS CHUCTEM

HCPABCHCTB C ABYM: IICPEMCHHBIMMU.

IIpeoGpa3zoBanue nmogooust
[IpeoOpazoBanue nmoao6us u no100HbIe Hurypbl. COOTHOIICHHS B TTOJI0OHBIX

durypax.

Hccnedosamenvckas paboma: 4to Takoe ppakran’?

Jloka3aTe/ibCTBa HEPABEHCTB

O1nieHKa 3Ha4YE€HUS BBIPAKEHUSA C UCTIOJIb30BAHUEM HEPABEHCTB.

[IprMeHeHne CBOMCTB HEPABEHCTB B XOJI€ PEILICHHUS 3a/1a4.

Ornpenenenre paBHOCUIbHBIX HEPABEHCTB.

JIoKa3aTeabCTBO HEPABEHCTB.

Pemienre TEKCTOBBIX 3a7ad C MOMOIIBIO JIMHEHHBIX HEPABEHCTB C OJHOM
MIEPEMEHHOM.

HUccneoosamenvckas paboma: TUHEHMHOE HEPABEHCTBO C OJIHOM MEpEMEHHOMN

C IapaMeTpoM.
IIpsimoyroJjibHbIe TPEYroOJbHUKHU

Teopema Ilucdaropa u e€ nmpuMeHEHHE TIPU PEIICHUH MPAKTUYECKUX 3a/1ad.
Jloka3aTenbCTBO COOTHOIICHWM MEXAY MNPONOPUUOHAIBHBIMA OTpPE3KaMu B
NPSIMOYTOJIBHOM TPEYTOJIbHUKE (BBICOTA, MPOBEAEHHAS U3 BEPUIMHBI MPSIMOTrO YIJIa;
MeTpUYeckue cooTHouieHus). [IpuMeHeHne COOTHONIEHWM TpU  pEeLIeHUU
TEOMETPUYECKUX  3aJad. | pUTOHOMETpHYEeCKHe  (YHKIHH  OCTPOTO  yria
NPSIMOYTOJILHOTO TPEYrojbHUKa (CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC). 3HAUYCHHUS
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TPUrOHOMETpUUYECKUX (QyHKIM 111 yrinoB 30°, 45°, 60°. Pemenue 3agau c

UCITIOJIb30BAaHUEM TPUTOHOMETPUUYECKHUX (DYHKIIUM.
IIpakmukym: pelieHrne NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4.
Mamemamuueckoe copegrnosanue: pelicHUE 3a]1a4 pa3HbIMU METO/IAMH.

DYyHKIHUU
[Touck obyacTu ompenesleHUs] U MHOXKECTBa 3HadeHUU (QyHKumMH. ['paduk

¢bynkmuun k/x. @ynknus suaa (ax + b)/(cx + d).

Yncaa u BBIYUCIIEHHS: 1€JIMMOCTD

dopMynUpOBKa OMNpEACTICHUsT JCIMMOCTH HAIeJO, 4YHCEN, CPaBHUMBIX
0 JaHHOMY MOAYJ0. BeinonHeHue neneHus ¢ ocTarkoM. Jloka3aTenbCTBO
U NPUMEHEHUE CBOWCTB CpPaBHEHUN MO Monayito. HaxokleHHe OCTaTKOB CyMMBI
Y TIPOU3BE/ICHUS 110 JAHHOMY MOJYJIIO.

Hccneoosamenvckas paboma. NeIUMOCTb.

9KJIACC

YpaBHeHUA U HEPABEHCTBA

bukBanpaTtHbie ypaBHEeHUS. MeTO bl paBHOCWIIBHBIX MPEe0Opa3oBaHuM, 3aMEHBI
NepeMEeHHOM, rpad)uIecKOro METo/Ia MPU PEIICHUH YpaBHEHUN 3-il U 4-1 CTENeHEeH.
Pemienne HepaBeHCTB, COAEpXk allMX 3HAK MoAyJid. HepaBeHCTBO ¢ AByMs
nepeMeHHbIMH. [IpuMeHeHnne rpadudeckoro MeToja penieHUs CUCTeM HEPaBEHCTB
C IByMs TIepeMeHHBIMU. Pelienre qpo0HOo-palmoHaIbHbIX YPaBHEHUM U HEPABEHCTB.
[Toctpoenue rpadukoB ypaBHEHUW, B TOM YHCJIE C MCIOJIb30BAHHEM LH(PPOBBIX
pecypcoB. [lpuBoauTh rpadudeckyro HHTEPIPETAIIMIO PEIICHHUS YPAaBHEHUS C JBYMS
MIEPEMEHHBIMU M CUCTEM YPaBHEHUM C AByMsI epeMEeHHbIMU. MccienoBanne CUCTEM
HEJIMHEWHBIX YPABHEHHM € TapaMeTpoM. PerieHrne HepaBeHCTB ¢ ABYMsI IEPEMEHHBIMU
Y UX CHCTEM.

Hccneoosamenvckue pabomwi:  pelnieHue 3agad ¢ [apaMeTpamMu  —

anrerquecm/IM METOIOM;, I‘pa(i)I/I‘IGCKI/IM MCTOOAOM.
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Pemienue TpeyrojibHUKOB

TeopemMa CHHYCOB M TeopeMa KOCHHYCOB, MX IMPUMEHEHHE NpPHU pEUICHUU
TPEYrOJIbHUKOB u PAKTUYECKUX 3a/1ay. CooTHoleHus MEXKITY
TpuroHomerpuueckumu  ¢ynkuusmu. [lpocteitiie  Qopmynbl  npuBeneHUS,
BBIBOJIMMBIE U3 T€OMETPUUECKHX cooOpaxeHuil. HaxoxaeHue paamyca onmcaHHOU

okpyxxHocTH. Popmyina ['epona. @opMyia mIomaau BITYKIOTO YETHIPEX YT OJIbHHKA.

HpakmuKyM: PCIICHUC T'COMCTPUICCKUX U ITPAKTUKO-OPHUCHTHUPOBAHHBIX 3a1a4

Pa3HbIMH MCTOJAaMMU.

AJire0OpanvecKkue BbIPpaKeHU s

Crenensp ¢ palMoOHaNIbHBIM MOKA3aTEIIEM.

Ornpenenenne KOpHS N-1 CTENEHU U CTENIEHN C PALIMOHAJIBHBIM ITOKA3ATEEM.

[IpumMeHeHne omnepanuu M3BJICYCHHUS KOPHSA N-M CTENEHW, MCIONb3YS
IIPU HEOOXOANMMOCTH KAJIbKYJISATOP. BhIUKclieHne 3HaUe€HUs CTENEHU C PAllMOHATIbHBIM
nokaszareseM. OneHka 3Ha4YeHWA KOpPHS N-H  CTENEHHW, 3HAYEHUE CTENEHU
C paluMOHANbHBIM IOKa3aTeJeM ULEIbIMH YHUCIaMU M JECATUYHBIMH JIPOOSMH.
CpaBHeHHME U YNOPSAJOYMBAHHE PALMOHAIBHBIX M UPPALMOHAIBHBIX YHUCEI,
3aIIMCAaHHBIX C [IOMOLIBIO KOPHS N-U CTENEHU, CTEIIEHU C PALIMOHAJIBHBIM ITOKA3aTEIIEM.
BrinonHeHne TOXJIECTBEHHBIX MPEoOpa30oBaHUN BBIPAKEHUHM, COACPKAIIUX KOPEHb

n-i CTCIICHU, CTCIICHb C PAIMOHAJIbHBIM ITOKAa3aTCIICM.

IToxoOue TpeyroibHUKOB

Teopembl 0 TPOU3BEICHUHU OTPE3KOB XOP/I, TEOPEMBI O TIPOU3BEICHUHN OTPE3KOB
CEeKyllIMX, TeopeMa O KBaJpare KacaTelabHOW, TeopeMbl YeBol u MeHenas.
HccnenoBanre, B TOM 4YHCIE C TOMOIIbIO IU(PPOBBIX PECYpPCOB, H3ydaeMbIX
KoHpurypauuii. [IppumeHeHre faHHBIX TEOPEM MPU PEIICHUH T€OMETPUUECKUX 3a/1au.
3HAKOMCTBO C TIIOHATHEM TOMOTETUH, C €ro MPUMEHEHUEM, B TOM YHCIIE
B MIPAKTUYECKUX CUTYaLIHSIX.

Hccneoosamenvckas paboma (C HUCHOIb30BAHUEM MPOTPAMMHBIX CPEJICTB):

TOMOTETHUA U €€ CBOMCTBA.
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DYyHKIHUU

[Monsitue «pyukuus». IIpumenenune cBoWCTB (yHKUMN: Hynmu (GYHKIUH,
MPOMEXKYTKHA 3HAKOIMOCTOSHCTBA (PYHKIIMH, TPOMEXKYTKHA BO3pAacTaHUs U YOBIBaHUS
(YHKIIMM, YETHBIE U HEYETHble (DYHKUMHU, HanOOJIbIIee UM HAUMEHbLIEE 3HAUCHUS
bynkun mpu pemeHuu 3anad. I[loctpoenue rpadukoB (QYHKIMA C MOMOIIBIO
npeoOpa3oBaHuil BUAA:

f(x) =F(x) + a; f(x) = f(x + a); f(x) - kf(x), f(x) =1(| x [), f(x) = [ {(x) |.

Pacno3HaBaHue cTeneHHbIX (YHKIMA U TOCTPOCHHE 3CKU30B TIpadUKOB
CTETICHHBIX (YHKIMA C HaTypaJdbHBIMH TIOKa3aTeNsIMA pa3HONM YETHOCTH.
Hcnonb3oBaHue CBOUCTB TpadHUKOB CTENEHHBIX (YHKUUA C HaTypaJbHBIMU
ToKasaTelsIMHM TIPH peleHnH 3aaad. Iloctpoenue rpadukos Gpyskmmii y=Vx , y = 3Vx,
y=1x].

Uccneoosamenvckas paboma: moBeneHue GyHKuMM ©W ee  rpaduka

B 3aBUCHMOCTH OT IlapaMeTpa.

MeToa KOOpAUHAT

[lapamnenbHOCTh W MEPHEHAMKYJISIPHOCTh MPSAMBIX  (Yepe3  yIJIOBOM
K03 UIIIEHT).

Haxoxnenue nepecedyeHnil OKpyKHOCTEW U IPSAMBIX B KoopauHarTax. Gopmyiia
paccTosiHUsL OT TOYKH A0 npsMou. [lmomaae mapannenorpamMMa B KOOpPJIWHATAX,
NoHATHE OO0 OpUEHTUPOBaHHOM momanu. IIpumeHeHne wMeToga KOOpPIMHAT
B  NPAKTUKO-OPUEHTUPOBAHHBIX  TIEOMETPUYECKUX  3aJayax, HMCCJIEAOBaHUE
MPUIOKEHUS METO/1a KOOPJAUHAT B BBIYUCIUTENILHON MaTeMaTUKe U UHPOpPMATHUKE.

Hccnedosamenvckas  paboma:  pelieHWE  NMPAKTUKO-OPUEHTHPOBAHHOU
reOMETPUYECKOM 3a1a4l METOJIOM KOOPIAUHAT.

IIpaBuibHbIe MHOTOYT0JIbHUKU. OKPYKHOCTH 1 MHOTOYTOJIbHUKH

[loHATHE MNPAaBWIBHOTO MHOTOYTOJbHHUKA. @OpMynbl sl BBIYUCICHUS
AJIEMEHTOB MPAaBWIbHBIX MHOTIOYI'OJBHUKOB (CTOpOHA, paadyC BIHCAHHOW H
OINKCAaHHOW OKpYXKHOCTeW). BriBoa (hopMyI JUIMHBI OKPY>KHOCTH U IIJIOUIANNA KpyTa.

JlnvHa nyru OKpYXHOCTH, paauaHHas mepa yria. Ilnomans kpyra v mioniaib
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KPYroBOro CeKTopa. BbluuciieHWe TEepUMETpPOB M IUIOMAACH CIOXKHBIX (HUTYD,
BKJTFOYAIOIIUX AJIEMEHTHI KpyTa.

CamocmosmenvHoe omkpvlimue. Kak HAUTH TepUMETP U IJIOUIab CI0XHON
burypsi?

Ipaxmuxym: peleHue 3a1a4 MOBBIIIEHHON CIIOKHOCTH.

YucaoBbie MOCTET0BATEILHOCTH U MPOTPeCCHH

Ormpenenenue BUIOB TOCIEIOBATEIHHOCTEN: OrPaHUUCHHAS TTOCIIEI0BATEILHOCTD,
MOHOTOHHO BO3pacTtaromiasi (yObIBaroiasi) MOCJIeI0BaTeIbHOCTh. l[IpeacTaBnenue
OCCKOHEYHBIX TEPUOJUYECKUX Jpo0eli B BUJE OOBIKHOBEHHBIX. 3HAKOMCTBO
C TIOHSITHEM CXOJMMOCTH MOCIEOBATEILHOCTH, HAXOXKICHHE CyMMBI OECKOHEYHO
yOBbIBaOIIEeH reoMeTpuueckoil mporpeccuu. [IpumMeHnenne Meroga mMaTeMaTHYECKOM
WHIYKIIAH.

Hccnedosamenvckas  paboma:  TIOBEACHHWE  IOCIEAOBATEIBHOCTEH — —

OT THMITIOTEC3bI 1O A0Ka3aTCJIILCTBA.

JABHKEeHMS IIJIOCKOCTH

entpanbHas cummerpus. LleHTpanbHO-cumMeTpuuHble (urypsl. IloBopor.
OceBas cummeTpus. DUrypbl, CUMMETPUYHBIE OTHOCHUTEIBHO HEKOTOPOW OCH.
[TapannenpHbii TiepeHoc. [loHaTHE ABMXKEHUS M €ro cBoicTBa. PaBeHCTBO Quryp.
[IposiBieHMsT CHMMETPUM B TPUPOJE, JKUBOMMCH, CKYJIBNTYpE, apXUTEKTYpe.
Komnosunun aBwkeHuit (mpocrteitiive mnpumepsl). [IpuMeHenne B pelieHUn
reOMETPUYECKUX 3a/1a4.

Hccneoosamenvckas paboma (C HUCTHOIb30BAHUEM MPOTPAMMHBIX CPEJICTB):

KOMIIO3UIINS NBUKEHUH.
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IJIAHUPYEMBIE PE3YJbTATBHI OCBOEHUS KYPCA BHEYPOUHOM
AEATEJBHOCTU «TPYIHBIE BOITPOCBI MATEMATHUKW»

Peanu3zanus nporpamMmsel Kypca BHEYPOUHOH J1eATeNbHOCTH « TpyaHbIe BOIPOCHI
MaT€MaTUKW»  HalpaBjieHa Ha OOeCledYeHHe JOCTMXKCHHS  O0ydYaromuMUCS

JIMYHOCTHBIX, MCTAIIPCAMETHBLIX H IPECAMCTHBIX O6pa30BaTeJ'IBHBIX PE3YJILTATOB.

JIMHHOCTHBIE PE3YJIBTATDI B yactu:

— NATPUOTHYECKOr0 BOCIHUTAHUA: INPOSBICHUE HHTEpPEca K MPOLIIIOMY
Y HACTOAILIEMY POCCHUMCKOM MaTEMAaTHUKH; EHHOCTHOE OTHOLICHUE K JOCTHMKECHUSIM
POCCHICKMX MATEMATUKOB U POCCUHMCKON MAaTEMaTUYECKOM IIKOJIbI, K UCIOJIb30BaHUIO
ATUX JOCTHXKEHHUM B IPYTUX HayKaxX U MPUKIAAHBIX cdepax;

— IPAXKAAHCKOr0 ¥ JAYXOBHO-HPABCTBEHHOI'0 BOCIHMTAHHMS: TOTOBHOCTHb
K BBITIOJHEHUIO 00s3aHHOCTEN TpaKJaHUHA U PeaM3alliy €ro MpaB; MPe/ICTaBICHUE
O MaTeMaTUYeCKHX OCHOBaX (YHKIIMOHWUPOBAHHS PA3IUYHBIX CTPYKTYp, SIBJICHUM,
NpoIeAyp TpaxAaHCKOTO OOIIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTH
K OOCYXIEHUIO ATUYECKHX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM
JOCTH)KEHUW HAyKHW; OCO3HAHHWE BaXXHOCTH MOPAJIbHO-3TUYECKUX IPUHILIMUIIOB
B JICSITEIBHOCTH YUYEHOTO;

— TPYAOBOI0 BOCHMTAHHSA: YCTAHOBKA HAa AKTUBHOE YYaCTHE B PELICHUU
MMPAKTUYECKUX 3aa4 MATEMAaTHUYECKOW HAIPAaBICHHOCTH; OCO3HAHUE BAXHOCTU
MaTeMaTH4YECKOro oO0pa3oBaHUsI Ha TMPOTSKEHUM BCEH JKU3HM JJI1 YCIHEUTHOMN
poeCcCHOHANTEHON NESITEIbHOCTH M Pa3BUTHE HEOOXOIMMBIX YMEHHM; OCO3HAHHBIN
BBIOOpP W TOCTPOCHWE WHIWBHUIYATbHOW TPACKTOPUH OOpa30BaHMS M KU3HEHHBIX
MJIAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

— JICTETHYECKOr0  BOCHHUTAHUS:  CIOCOOHOCTH K  OMOIMOHAILHOMY
U OCTETUYECKOMY BOCHPHUATHIO MAaTeMaTHYeCKUX OOBEKTOB, 3a7ay, pELICHUM,
paccyXIeHuil; YMEHUE BUJIETh MAaTEMAaTUUECKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

— HEHHOCTH HAYYHOr0 IO3HAHMS: OpUEHTAUUs B  JICSITEIBHOCTH

Ha COBPEMCHHYIO CUCTEMY HAaY4YHBIX HpGI[CTaBJICHI/Iﬁ 00 OCHOBHBIX 3aKOHOMCPHOCTAX
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pa3BUTHS YEJIOBEKA, IPUPOJIBI U OOIIECTBA; TOHUMAaHUE MaTEMaTHUYECKON HAYKH Kak
cepbl 4eTOBEUECKON IEATENBHOCTH, 3TAIIOB €€ Pa3BUTUS U 3HAUUMOCTH JJIs1 pa3BUTHUSA
LIMBUJIM3ALMN; OBJIAJCHUE S3BIKOM MAaT€MAaTHUKU U MaTEMaTUYECKON KyJIbTypOou Kak
CPEICTBOM  IIO3HAaHUS  MHpa; OBJAJACHHE  HaBbIKAMU  MCCIIEI0BATEIbCKON
NESITENIbHOCTH;

— (M3MYECKOr0 BOCHUTAHUS, (POPMUPOBAHUSL KYJBTYPbl 310POBbS
U IMOLMOHAJIBHOIO 0/1aromoJiyuyMsi: TOTOBHOCTb IPUMEHATh MaTe€MaTH4ECKHE
3HAHMS B MHTEPECAX CBOETO 3/I0POBbsI, BEJEHUS 3J0POBOTO 00pa3a *U3HH (340pOBOE
NUTaHue, cOAIAaHCUPOBAHHBIM PEXXUM 3aHSITHUM U OTIbIXa, peryispHas (usmueckas
aKTUBHOCTH), C()OPMHPOBAHHOCTh HaBbIKAa pPEQIIEKCHUU, NPHU3HAHUE CBOEro IpaBa
Ha OIIMOKY M TaKOTo K€ MpaBa IPyroro 4ej0BeKa;

— JKOJIOTHYECKOr0  BOCIHHTAHMA: OpUEHTalUs  HAa  I[PHUMECHECHHE
MaTEMaTUYECKUX 3HAHUU JUIsl pelIeHns 3aJa4 B 00JIACTH COXPAHHOCTU OKPYKAIOIIEeH
Cpelbl; IUIAHUPOBAHME IIOCTYNIKOB M OLIEHKA HX BO3MOXXHBIX IIOCJIEICTBHM
JUISL OKpY’Karolllel cpenbl; OCO3HAHHWE TIJI00AJIbHOTO XapakTepa HKOJIOTHYECKUX
npo0JieM U MyTeH uX pelieHus;

— aJanTauuy K HM3MEHSIIOIIMMCH YCJIOBUSM COLMAJIBbHOW W NPUPOIHOM
cpeAbl: TOTOBHOCTh K JEHCTBHUSM B YCIOBHSX HEONPEAECICHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEM KOMIETEHTHOCTH Ye€pe3 MPAKTUUYECKYIO NEATEIbHOCTb, B TOM YHUCIE
YMEHUE YUYUTHCS y APYTUX JIIOJIEH, MPUOOPETaTh B COBMECTHOU E€STENBHOCTA HOBBIE
3HaHUWsS, HaBBIKK M KOMIIETEHLIMH M3 OMbITa JPYTUX; HEOOXOIAUMOCTh (OPMHUPOBATH
HOBBIEC 3HAaHUSI, GOPMYIHPOBATH UJIEHU, OHATHUSI, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSX,
B TOM YHCJIE paHEe HE HM3BECTHBIX, OCO3HABaTh JE(UUUTHI COOCTBEHHBIX 3HAHHIA
U KOMIIETEHTHOCTEH, IJITaHUPOBaTh CBOE pa3BUTHE; CIOCOOHOCTh OCO3HABATh
CTPECCOBYIO CUTYyallMl0, BOCIPUHUMATh CTPECCOBYIO CHUTyallMi0 KakK BbI3OB,
TpeOyromMii KOHTpPMEp, KOPPEKTUPOBATh MPUHUMAEMbIE pEHICHUS U JeHCTBUS,
(opMyJIMpOBATh U OLIEHUBATH PUCKU U MOCIIECTBUS, POPMUPOBATH OIIBIT;

— BOCHHMTAHMA WH(OPMALMOHHONW KYJbBTYPbI: IMPOSBICHHE HWHTEpECa

K HCITIOJb30BaHUIO I.[H(l)pOBBIX TEXHOJIOT UM AJi1 OITUMHU3al IMpouecCCOB ITOUCKA,
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aHain3a, o0O0pabOTKM, CO3JaHUs, NepeJaud MaTeMaTUYecKol HH(pOpMaIu
U BU3yaJIM3allMi MaTeMaTU4eCKUX 0OOOIIEHUIN U pe3ysbTaTOB aHAJIN3a; TOTOBHOCTb
K HCIHOJB30BaHUI0O IU(GPOBBIX HWHCTPYMEHTOB JUIS  BBINOJHEHHS  Y4eOHOM
JESATEIIbHOCTH TNPU M3YyYEHUU MaTeMaTUKH; CIHOCOOHOCTb NPUMEHATh LU(PPOBBIE
MHCTPYMEHTBl B YCIOBHSX pPEAIM3allMM MEp IO MPEAyNPEXICHUIO BO3MOKHBIX
HETaTUBHBIX MOCIJIEACTBUI aKTUBHOIO M CHCTEMATHYECKOIO MPUMEHEHUs HU(POBBIX

TEXHOJIOTUH B y‘le6HI>IX OCsIXx.

METAIIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTebHbIE YHUBEpPCAJIbHbIE yYeOHbIE JelicTBUA

baszosvie nocuueckue oeticmeusi:

— BBIABJIATH M XapaKTE€pPU30BaTh CYLIECTBEHHbIE NMPU3HAKU MAaTEMATUYECKUX
OOBEKTOB, MOHATHM, OTHOLIEHUH MEXAy HMOHATUAMHU, (OPMYJIHUPOBATH ONPEIACIICHUS
MOHSTUN, YCTaHABIMBATh CYIIECTBEHHBIM MPHU3HAK KiIacCU(DUKAIMH, OCHOBAHHS
JUTst 0000IIIEeHUs U CPaBHEHU S, KpUTEPUH MPOBOAMMOTO aHAIIN3A;

— BOCTIpUHUMATh, (QOpPMYIMpOBaTH W  NPEOOpPA3OBBIBATH  CYXKICHHS:
yTBEpAUTENIbHbIE U OTPULIATENbHbIEC, €IUHUYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,

— BBISIBJIATh MaTEMATHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (akrax, JaHHBbIX, HaONIOJCHUAX M YTBEPXKICHUSX, NpepiaraTb KpUTEPUU
JUISL BBISIBJIICHUSI 3AKOHOMEPHOCTEN U IPOTUBOPEUN;

— JenaTh BBIBOABI C HCIOJB30BAHHEM 3aKOHOB JIOTHKH, JEIyKTHUBHBIX
¥ MHIYKTUBHBIX YMO3AK/IIOUEHUH, YMO3aKIIOYCHHH 110 aHAJIOTHH;

— pa3bupaTh JOKa3aTeNbCTBA MAaTEMAaTHYECKHX YTBEP)KICHUU  (MIpsSMBbIC
U OT POTHBHOTO), IPOBOJIUTH CAMOCTOSITENIFHO JIOKA3aTeNIbCTBA MAaTEMAaTUIECKUX (DAKTOB,
BBICTpAanWBaTh apTyMEHTAIMIO, TPUBOANTH MPUMEPHl U KOHTPIPUMEPHI, MPUMEHSITH
METOJT MaTeMaTUYECKON MHIYKITNH, 0OOCHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

— BBIOMpaTh crnoco0 pemieHus Y4eOHOM 3anaun (CpaBHHUBAaTh HECKOJBKO
BapUaHTOB pEIICHUs, BbIOUpAaTh HanboJee MOAXOIALUIMM C yUETOM CaMOCTOSITENIBHO

BBIJICIICHHBIX KPUTEPUEB).
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ba3zosvie uccnedosamenvckue oeticmeusi:

— WCIOJIb30BaTh BOIPOCHl KaK HCCIEAOBATENIbCKUN HMHCTPYMEHT IO3HAHMS,
¢dbopMynupoBaTh  BOIPOCHI, bukcupyromme IIPOTUBOPEYHE, npo0iemy,
CaMOCTOATENIbHO YCTaHABIMBAaTh HCKOMOE U JaHHOe, (OpMUPOBATH THUIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIIMIO, MHEHUE;

— TPOBOJUTH IO CaMOCTOSITEIBHO COCTaBJICHHOMY IUIaHYy OKCIIEPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAHOBJCHHUIO OCOOEHHOCTEH MaTeMaTHUYeCKOTO OOBEKTa,
3aBUCUMOCTEN 00OBEKTOB MEXIY COOOM;

— CaMOCTOATENIBHO (POpMYIUPOBATh OOOOIIEHUS M BBIBOJBI IO PE3yjbTaTaM
IPOBEJCHHOTO  HAOMIOACHHSA,  WCCICNOBAaHUS,  OKCIEPUMEHTa,  OIICHUBAThH
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJAOB U 00OOLICHMI;

— NPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE IPOIECCa, a TaKXKE BBIIBUraTh

MMPCAIOJIOKCHHA O €T0 PAa3BUTHU B HOBBIX YCIIOBUAX.

Paboma c ungpopmayueii:

— BBISABJISITH HEAOCTATOYHOCTh W HM30BITOYHOCTh WH(MOPMAILIUU, JAHHBIX,
HEOOXOMMBIX JIJIS PEIICHUS 3a1a49H;

— BbIOMpaTh, aAHAIM3UPOBATH, CHCTEMATHU3UPOBATH M HMHTEPIPETUPOBATH
UH(OPMAITUIO Pa3TUIHBIX BUIAOB M (JOPM IIPEICTABIICHHUS,

— BeIOMpaTh (QopMy mpencTaBieHHs UHPOpPMAIMM U WUUTFOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, rarpaMmMaMu, HHOU rpauKoi U MX KOMOWHAIIUSAMU;

— OIICHUBATh HAJCKHOCTh WH(POPMAIMK 10 KPUTEPHUSIM, MPEAJIOKEHHBIM

WM COPMYJIIMPOBAHHBIM CAMOCTOSTEILHO.

KoMMyHHKaTHBHBbIE yHUBEPCAJIbHbIE YUeOHbIE NelCcTBHUS:

— BOCIPUHHUMATh U (POPMYIUPOBATH CYXKIACHUS B COOTBETCTBUM C YCIOBHUSIMU
U TEJISIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U TMHCHbMEHHBIX TEKCTaxX, JaBaTh TOSCHEHUS MO XOAYy peIIeHUus 3aJlayu,
KOMMEHTHUPOBATh MOJYYEHHBIN Pe3yJIbTaT;

— B X0Ji€ 00CYXXJIeHHUs 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKIA€MON TEMBI,

HpO6JICMI>I, pemaeMoﬁ 3aJla4uu, BbICKA3bIBATh NJICHU, HALICJICHHBIC HA ITOUCK PCIICHUS,
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COTOCTaBIISATh CBOM CYXACHHUS C CYXICHHSIMH JPYTHX YYaCTHHKOB JHANOra,
OOHapyXUBaTh Pa3IMUUE U CXOJCTBO MO3UIIUHA, B KOPPEKTHOH hopme popMyIupoBaTh
pa3HOrIacus, CBOM BO3PAKEHNUS,

— TIPENCTaBIIATh PE3YJIBTATHI PEIICHUS 3aJa4H, YKCIICPUMEHTA, UCCIIECOBaAHUS,
MIPOCKTA, CAMOCTOSTEILHO BBIOMpaATh (opMaT BBICTYIUICHHS C YYE€TOM 3ajad
MIPE3EHTAIlUN U 0COOEHHOCTEH ayIUTOPHUH;

— TIOHWMAaTh ¥ WCIIOJIB30BATh MPEUMYIIECTBA KOMAHAHOW W WHIWBHIYaTHbHON
paboThl TIpU peleHUH Y4eOHBIX MaTeMaTUYeCKUX 3ajJad, NpPUHUMATh IIeJb
COBMECTHOW JIEATETLHOCTH, IUIAHUPOBATh OPTAHHW3AIIMI0O COBMECTHOW pPaOOTHI,
pacrpenensaTh BHUJBI padOT, JOTOBapHUBAThCS, OOCYXKIATh MPOIECC M PE3yibTaT
paboThI, 0000111aTh MHEHUS HECKOJIBKHX JIIOJICH;

— Y4YacTBOBAaTh B IPYIIOBBIX (popmax paboThl (00CYXIeHHS, OOMEH MHEHHIA,
«MO3TOBBIC IITYPMbI» U UHBIC); BBHINOJHATH CBOIO YacTh PabOThl U KOOPAUHUPOBATH
CBOM JICUCTBUSA C JAPYTMMHM WICHAMH KOMAaHIbI, OIICHMBATh KAaueCTBO pE3yibTaTa
¥ KQ4eCTBO CBOETO BKJIAJa B OOMINI pe3ybTaT IO KPUTEPUSIM, CHOPMYITUPOBAHHBIM

YdaCTHHKaMH BBaHMO,Z[efICTBHﬂ.

PerynsiTuBHBIC YHMBepCadbHbIEe y4eOHbIE ACHCTBUS

Camoopzanuzayus:

— BBISABJIATH NPOOJIEMBI JUIsI PEIIEHUs] B >)KM3HEHHBIX U YYEOHBIX CUTYalLUsX,
OPUEHTUPOBATHCS B PA3IMYHBIX MOAXO0JaX MPUHSTHUS PEIIeHUN (MHIUBHUAYaIbHOE,
IpyIIIOBOE);

— CaMOCTOSITEJIbHO COCTaBIIATH IJIaH, AJITOPUTM PEIICHMs 3a7auyd (UM €ro
4acTh), BEIOUPATh CIIOCOO pEUICHUsI C YYETOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YUYETOM

HOBOU MH(pOpMaLUU.

Camoxkoumponb.
— BJAJETh CIOCOOAMU CaMONPOBEPKU, CAMOKOHTPOJIS IIpoLiecca U pe3yJibTara

PCHICHUA MaTEMaTH4YE€CKOM 3agadr, CaMOMOTHBaAIIU 1 pC(bJICKCI/II/I;
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— IPEABUIETh TPYIHOCTH, KOTOPbIE MOT'YT BOZHUKHYTh IIPU PELICHUN 3a1a4u,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEILCTB, HallIEHHBIX
OLIUOOK, BBISIBJICHHBIX TPYIHOCTEH;

— OLICHUBATb COOTBETCTBUE pPE3yJIbTaTa IEATEIBHOCTU IOCTABICHHON LU
U YCIIOBUSIM, OOBSICHATH MPUUMHBI JOCTUKEHUS UM HEJOCTUKEHUS L€, HAaXOAUTh

OLIUOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

IOMOYUOHANbHBIU UHMENTEKN.!
— BbIpaXaTh AMOIMU TPU U3YYEHUH MATEMaTUYECKUX OOBEKTOB U (PaKTOB,

AaBaTb OMOIMOHAJIBHYIO OLICHKY PCIICHUA 3aa4u.

IHPEIMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pe3yJbTaThl OCBOCHHS IMPOTPAMMbl YU4EOHOTO Kypca K KOHILY
oOyueHus B 7 KJacce:

Hcnonb30BaTh MOHATHS MHOXECTBA HATYPAIBHBIX YHCEN, MHOXKECTBA LEIIBIX
YUCEJI, MHOXKECTBA PAUMOHAIBHBIX YHUCEJI NPU pELUICHUWU 3a4a4, IPOBEICHUU
pPacCyKJI€HUM U JI0Ka3aTEIbCTB.

[ToHuMaTh ¥ OOBSACHITH CMBICI TO3UIIMOHHOM 3alTMCH HATYPaJIbHOTO YHCIIA.

BoImonHATh, couyeTass yCTHbIE U TMHCHbMEHHBIE TPUEMBI, apuPMETHYECKUE
JICUCTBHS C PAlMOHAIBHBIMU YHMCJIAMH, MCMOJIb30BaTh CBOWMCTBA YMCEN M IpaBUia
JIEVCTBHM, IPUEMBI PALIMOHATIBHBIX BBIUYUCICHUMU.

BpInonHATE JEUCTBUS CO CTENEHSIMU C HATYPaJIbHBIMU NTOKA3ATEISIMH.

Haxonuth 3HA4Y€HUS YHCIOBBIX BBIPAKEHUN, COJCPKAIIMX pPalMOHAIbHBIC
YHUCJIa U CTETICHU C HATypaJIbHBIM MOKa3aTeIeM, MPUMEHITh Pa3HOOOpa3HbIE CIIOCOObI
M TpPUEMbl BBIYHCIICHUS, COCTABISATbH W OLECHHUBATH YHCIIOBBIE BBIPAKECHUSA
MIPU PEIICHUHU MPAKTUUECKUX 3aJ1ad U 3a/1a4 U3 APYTUX YUYEOHBIX MPEIMETOB.

OKpyIJISITh YKCIa ¢ 33IaHHON TOYHOCTBIO, & TAKXKE M0 CMBICITY ITPaAKTHUYECKOM
CUTyallMd, BBINOJHATh MNPUKUAKY U OLEHKY pe3yJibTara BbIYMCIEHUW, OLIEHKY
3HAQYEHUN YHUCIOBBIX BBIPAKEHUH, B TOM YHMCJIE IPU PELICHUU MPAKTUYECKUX

3aga4.
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Pemats TekcTOBBIC 33129 apUPMETHIECKIM CIIOCOOOM, MCTIOIb30BaTh TaOJHIIHI,
CXEMBI, UePTEkKH, APYrUue CPeACTBA MPECTABICHUS JaHHBIX MPU PEIICHUN 3aa4.

Jloka3pIBaTh U MPUMEHSTH IIPU PEIICHUH 3a/1a4 IPU3HAKY JICIMMOCTH Ha 2, 4, 8,
5,3,6,9,10, 11, npuzHaku AETMMOCTH CYMMBI U IPOW3BEICHUS LIEJIbIX YUCE.

[TpumeHsaTh pU3HAKK AeTUMOCTH Ha 7 1 13.

PacknanpiBaTh Ha MHOKUTEIN HATYpabHbIC YHCIIA.

CB00OIHO ONIEPUPOBATH MOHATUSIMU: YETHOE YUCII0, HEUETHOE YHCIIO, B3AUMHO
MIPOCTHIE YHUCTIA.

HaxoauTe HanbobInii 00N TeIUTENIb 1 HAMMEHBIIIee 0011ee KpaTHOE YUCeT
Y MCIIOJIb30BaTh UX MPH PEIICHUH 3aJa4, IPUMEHATh alropuT™M EBKIMa.

OmniepupoBath MOHATHEM OCTaTKa 110 MOAYJII0, IPUMEHSATh CBOMCTBA CpaBHEHUN
110 MOJTYJIIO.

Hcnonb30BaTh anreOpandyecKkyto TEPMHUHOJIOTHIO U CUMBOJIMKY, TPUMEHSTh €€
B IIPOIECCE OCBOCHMS yUeOHOT0 MaTepHaa.

Hcnonp3oBaTh MIOHATHE  TOXIECTBA, BBIIIOJIHATHL  TOXKICCTBECHHBIC
npeoOpa3oBaHusl BEIPAXKECHUH, JOKA3hIBaTh TOXKIECTBA.

BreimonHaTe necTBUs (CIIOKEHHE, BBIUMTAHHE, YMHOXKCHHUE) C OJIHOYICHAMU
¥ C MHOTOWICHAMH, IPUMEHATH (DOPMYIIbI COKpPAIIEHHOTO YMHOXEHHUS (KBapaT v Ky0
CYMMBI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTb KBaJApPaTOB, CyMMa U Pa3HOCTh KyOOB),
B TOM YHCJI€ JJIS YIIPOIIICHUS BBIUUCIICHHM.

CoctaBnaTe W peniaTh JHUHEHHOE YpaBHEHUE WJIM CHUCTEMY JIMHEHHBIX
YpaBHEHUH 10 YCJIOBHIO 3aJlaud, UHTEPIPETUPOBATH B COOTBETCTBUMU C KOHTEKCTOM
3aJ1au¥ TIOJyYCHHBIN PE3yJIbTaT.

Ctpouts rpaduku nuHeHHBIX GyHKIMA. CTpouTh rpaduk GyHKINM Y = |x|.

OnuceiBaTh € TOMOIIBI0 (PYHKIIUHA U3BECTHBIC 3aBUCUMOCTH MEXKIY
BEJIMYMHAMHU: CKOPOCTb, BpEMs, pACCTOSHHUE, II€Ha, KOJIMYECTBO, CTOMUMOCTD,
MIPOU3BOIUTEIIBHOCTD, BpeMsi, 00beM pabOTHI.

Haxoauts 3Hauenne GpyHKINUN O 3HAYEHHIO €€ apryMEHTA.
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[Tonumate Tpaduyeckuii crnocod MpencTaBiICHHUS W aHajdu3a HH(pOpMaINH,
U3BJICKaTh W UHTEPHPETUPOBATH MH(MOPMAIUIO U3 TPa(QUKOB pEasbHBIX MPOIECCOB
Y 3ABUCHMOCTEM.

Hcnonp3oBaTh cBoiicTBa (YHKIUN 17 aHanu3a TrpaduKoB peaTbHBIX
3aBUCHUMOCTeH (Hynu (YHKIUH, TPOMEKYTKH 3HAKOIMOCTOSHCTBA (YHKIUH,
MPOMEXKYTKA BO3pacTaHusl W yObIBaHMS (YHKIMU, HauOOJIbllIee U HAUMEHbIIIEe
3Ha4YeHUsS (PYHKIUN).

Wcnonp3oBath Trpauku Uisl HUCCIEIOBAHUS MPOLECCOB U 3aBHUCHUMOCTEH,
IIPU PEUICHUU 3a]1a4 U3 APYTUX yueOHBIX MPEAMETOB U PEaTbHOM KU3HH.

Jlemate TPUKUIOKY M OLIEHKY JIMHEWHBIX W VYIJIOBBIX BEJIIMYMH I[PEIMETOB
B PEAIbHOM KU3HH, Pa3MEPOB NPUPOJAHBIX OOBEKTOB.

Bnanerr monsituem «reomerpuueckoe Mecto Touek» (I'MT). Omnpenensith
OHMCCEeKTPUCY YIJIa U CepeAUHHBIN eprneHauKysp K oTpe3ky kak [ MT. ITons3oBatbes
nonstuem I MT npu 1okazarenbCcTBe TEOMETPUUECKUX YTBEPKIACHUN U NIPU PELIEHUN
3a1ay.

Branerp mOHATHMEM KacaTelbHOW K OKPYXKHOCTH, IOJb30BaTbCA TEOPEMOU
O TEPIEHIUKYJSIPHOCTH KacaTeJIbHOW U pajuyca, MPOBEICHHOIO K TOYKE KAaCAHMS.
Jloka3pIiBaThb PAaBEHCTBO OTPE3KOB KaCaTENbHBIX K OKPYXHOCTH, NPOBEIAECHHBIX
U3 OJTHOM TOYKH, U IPUMEHSATH 3TO B PELICHUU F'€OMETPUUYECKUX 3a1a4.

JlokaspiBaTh W IPUMEHATH MPOCTEUIIME TI'€OMETPUYECKHE HEPABEHCTBA,

ITIOHUMAaTh UXx HpaKTI/I‘IeCKI/Iﬁ CMBICIJI.

[TpenMeTHBIE pe3yJbTaThl OCBOCHHS IMPOTPAMMBI YYEOHOTO Kypca K KOHILY
oOydeHus B 8 Kiacce:

[ToHnMaTh W WCHOJB30BaTh MPEACTABICHUS O PACIIMPCHHH YHCIOBBIX
MHOYKECTB.

CB00OOMHO OMNEpPUPOBATh MOHIATUAMHU: KBAAPATHBIA KOPECHb, apu(METHUCCKUI
KBaJIpaTHBI KOpPEHb, MPPANMOHAIBHOE YHWCIIO, HAXOJIUTh, OICHUBATH KBAJpPaTHBIC
KOPHH, UCIIOJIb3YSl MPH HEOOXOTUMOCTH KaJbKYJISITOP, BBIMOJIHATE MPEOOpa3OBaHHS

BBIPKEHUI, COIEPKAIINX KBAJPATHbIE KOPHH, UCIIOIb3Ys CBOMCTBA KOPHEH.
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Hcnonp30BaTh HadaJbHBIE IIPEACTABICHHUS O MHOYKECTBE JIEUCTBUTEIBHBIX
qucesl Ui CPAaBHEHUs, OKPYIVIEHHS M BBIYMCIICHUH, M300pa)kaTh JEHCTBUTEIbHBIC
YUCIla TOYKaMH Ha KOOPJAWHATHOU MPSAMOM.

Hcnonb30BaTh 3amucl OOJBIIMX M MajbIX YHCE C MOMOUIBIO JAECATUYHBIX
npobeit u creneHeil yucna 10, 3anuchiBaTh W OKPYIVIATH YHCIIOBBIE 3HAYEHHUS
peanbHBIX BEJIMYMH C UCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUM.

CB0OOOIHO ONEpUPOBATH MOHATUEM OCTaTKA MO MOAYJIO, IPUMEHSITh CBOMCTBA
CPaBHEHHMM 110 MOJYJIIO, HAXOAUTh OCTATKH CYMMBI M IIPOM3BENCHUS IO JTAHHOMY
MOZYJIIO.

Haxonute JomycTHMbIE 3HAY€HUs MEPEMEHHBIX B JIPOOHO-PalMOHAIBHBIX
BBIPAKECHUSX.

[IprMeHATH OCHOBHOE CBOMCTBO pallMOHAIBHOM JIPOOH.

BeimonHATe npuBeneHue anredpanyeckux Apodel K oOlieMy 3HaMeHaTello,
CIIO’KCHHE, YMHOXKCHHE, JICJICHHE aJIreOpandecKuX IpoOei.

BBINONHATE TOXK1€CTBEHHBIE MPE0OPAa30BaHUS PALlMOHAIBHBIX BHIPAXKEHU.

[TpumeHnsaTh npeoOpa3zoBaHusl BBIPAKEHUN NIl pELIECHUS] Pa3IMYHbIX 3373y
U3 MAaTEMaTHKHU, CMEXHBIX IIPEIIMETOB, U3 PEATbHON MTPAKTHKHU.

[IpuMeHATh TOHATHE CTENEHHM C LEIbIM  MOKA3aTeleM,  BBIIOIHATh
npeoOpa3oBaHus BIPAXKEHUH, COIEPIKAIUX CTENEHH C LEIbIM NOKa3aTEeJIEM.

HaxoauTe JOmyCcTUMBIE 3HaYEHUS IEPEMEHHBIX B BBIPAXKECHMSX, COLEPHKALIMX
apu(pMeTHYecKre KBaJApaTHbIE KOPHH.

BoeimonusaTe npeoOpa3zoBaHUs HUpPPAIMOHATIBHBIX  BBIPAKEHUW, HCIIONb3YS
CBOWCTBA KOPHEU.

Pewate 1poOHO-paliMoHaIbHbIE yPaBHEHUSI.

Pemlare nuHEVHBIE ypaBHEHHS C IapaMETPAMM, HECIIOKHBIE CHUCTEMBI
JIMHEMHBIX YPABHEHUH C IapaMeTpaMH.

[IpoBOAMTE HCCIIENOBAHUSA YPAaBHEHUM M CHCTEM YPAaBHEHHMM, B TOM YHCIIE
C IPUMEHEHUEM IrpapUuecKuX MpeICTaBICHUN (yCTaHaBIUBaTh, UMEET JIM YPaBHEHUE

WIM CHCTEMA YPaBHEHUI PEILICHMS], €CIIM UMEET, TO CKOJIBKO, U MPOYEE).
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[lepexoauTh OT cllOBeCHOM (OPMYITUPOBKM 3a/aud K ee alredpanyeckon
MOJENN C TIOMOILIBK) COCTAaBJIEHUS YPABHEHHUS WJIM CHCTEMBbl YpPaBHEHUH,
WHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M IMOJTYyYEHHBII pe3ysbTarT.

[IprMEHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJISI CPABHEHUS, OLICHKH, PEIIATh
JIMHENHBIE HEPABEHCTBA C OJJHOM MEPEeMEHHON U MX CHCTEMBbI, JaBaTh IpaduuecKyro
WJUTIOCTPALIMIO MHOYKECTBA PELIEHUI HEPABEHCTBA, CHCTEMbI HEPAaBEHCTB. J[0Ka3pIBaTh
HEPaBEHCTBA.

[loHuMaTh W KMCHOJIB30BaTh (PYHKIIMOHAIBHBIC TOHSATUS M SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAUEHUs), ONPENENATh 3HAUCHHE (PYHKIMM IO 3HAYEHUIO
apryMEeHTa, OIIpPeeIsTh CBOMCTBA QYHKIUH 110 €€ TPAPUKY.

Crpouts rpaduku (GyHKIHM, OMUCHIBATH CBOMCTBA YHUCIOBOM (PYHKIIUU IO €€
rpaduky.

Pacrio3HaBaTh  OCHOBHBIE BHJIbI  YETBIPEXYTOJBHUKOB, WX  3JEMEHTHI,
II0JIb30BAThCS MX CBOMCTBAMM IIpU PELIEHUH TIE€OMETPUYECKHMX 3adad. Pasznuuars
MPU3HAKU U CBOWCTBA MapajijiesiorpaMMma, poMOa U MpsIMOYroJIbHUKA, TOKa3bIBATh UX
Y YBEPEHHO MTPUMEHSTH MIPU PELIEHUU T€OMETPUUECKUX 3a/1a4.

Pacno3HaBaTh LIEHTpalbHO-CUMMETPUYHBIE (UTYpbl U MCIOJb30BaTh HX
CBOWCTBA MPU PEIICHUHU 3a/1a4.

Brnanets noHATHSAMH TNOAOOMS TPEYrOJbHUKOB, Kod(p(dHIMEeHTa noa00us,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJAOOHBIX TPEYroJIbHUKOB. MIMETh mpencraBieHue o
npeoOpa3zoBaHund Tom00Ms W 0 mMoAo0HBIX (urypax. Ilomb3oBaThcsi mpu3HAKaMU
noJ00Msl TPEYroJIbHUKOB MPH PEIIEHWH TeOMEeTpUYecKuX 3anad. [lokas3plBaTh u
MPUMEHSTh OTHOILIEHHUSI MPOMOPIIMOHATBHOCTH B MPSIMOYTOJbHBIX TPEYTOJbHUKAX.
JlokaspiBath U mipuMeHsATh Teopemy Darneca. [IpuMeHsITh TOT00ME B MPAKTUIECKUX
3aJa4ax.

BeiBoguTh ¥ HWCHONB30BAaTh MpocTeWue (QOpMyNbl IS IIIOIIATU
TPEYroJIbHHUKA, NapajuiesiorpaMma, poMOa M Tparneuud. BeraucisaTs (pa3inyHbIMU
croco0amu) IoNIa/ib TPEYTOJIbHUKA U TUIOIIAM MHOTOYTOJIBHBIX (pUryp (M0JIb3YSICh,

rje HeoOXOaUMO, KalabKyJIsaTOpoMm). IIpuMeHsIThr MeTon Tuiomaned s perieHUs
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3a/a4. 3HaTh OTHOIICHHUE TUIOMIAACH MOMOOHBIX (GUTYp U TPUMEHSTH MIPHU PEIICHUN
3aga4. [[puMeHATh MOJIy4eHHbIE YMEHUS B IPAKTUYECKUX 3a1a4ax.

[IpUMEHATh TOTYyYEHHBIC 3HAHUS HA NPAKTUKE — CTPOUTHh MATEMATHYECKHUE
MOJICJIN JJISl 3a7]a4 PEATIbHOM KU3HU U ITPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHUSA C
NPUMECHEHUEM TOJI00MS ¢ TPUTOHOMETpHM  (IOJB3YACh, TJA€ HEOO0XOJIUMO,
KAJIbKYJISITOPOM).

[IpenMeTHbIE pe3yJabTaThl OCBOCHHS MPOTrpaMMbl YYEOHOTO Kypca K KOHILY
oOyueHus B 9 KJacce:

CBOOOIHO OIEpUPOBATh TMOHATHUSAMU: KOPEHb N-Ml CTENEHU, CTENeHb C
pallMOHAIBHBIM  [IOKAa3aTeJeM, HAaXOJIWTh KOPEHb N-  CTENEHH, CTEINEHb C
pallMOHANBHBIM TIOKA3aTeNieM, MWCHIOJb3ysl TNpU HEOOXOAMMOCTH KaJbKYJSTOP,
MIPUMEHATH CBOMCTBA KOPHS N-U CTENEHH, CTENICHU C PAlMOHAIBHBIM ITOKA3aTEIIEM.

Hcnonb30BaTh MOHATHE MHOXECTBA JIEUCTBUTEIBHBIX YKMCEJ IPU PELICHUU
3a7a4, IPOBEICHUN PACCYXKICHUHN U JI0KA3aTEIbCTB.

CpaBHUMBaTHh U  yHOPSJAOYMBATHL  JCHCTBUTENbHBIE YHUCIA, OKPYIJISATH
JICCTBUTEJILHBIC YHWCJIA, BBIMOJHATH MPUKUIKY PE3YJbTaTa BBIYMCICHUN, OLECHKY
YHCJIOBBIX BBIPAXKEHUU.

CB00OJIHO OMEPUPOBATH MOHSATHEM KBAJPATHOTO TPEXUICHA, HAXOJIUTh KOPHU
KBaJIPaTHOI'O TPEXWICHA.

PackiiaapiBaTh KBaIpaTHBIN TPEXUICH HA IMHENHBIE MHOKHUTEH.

PemaTe HeCnOXKHBIE KBAaIpAaTHBIE YPABHEHHUS C TAPAMETPOM.

PemaTe HeCI0KHBIE CHCTEMBI HEJIMHENHBIX YPABHEHUH C TTAPAMETPOM.

Pemiate ypaBHEHMs, HEpPABEHCTBA M MX CHCTEMBI, B TOM YHUCIE C
OTPAHUYEHUSIMU, HATTPUMEDP B LEIBIX YUCIIAX.

IIpoBoauTh ucCcClIeNOBaHUsl YPAaBHEHUN U CUCTEM YPAaBHEHMU, B TOM YHUCIIE C
MIPpUMEHEHUEM rpadUuecKux MpeCcTaBlIeHU (yCTaHABIUBATh, UMEET JIU YpPaBHECHHE
WJIU CUCTEMa YPABHEHUH pEIIeHUsI, €CIIU UMEET, TO CKOJIbKO, U MPOYEE).

Pemarte TekCTOBBIC 3a/1aUn aJII‘€6paI/I‘{CCKI/IM CIT0co0OM.
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Hcnonb30BaTh ypaBHEHUS, HEPABEHCTBA W HX CHUCTEMBI JJISl COCTAaBJICHHS
MaTEMaTUYECKONM MOJENM pealbHOM CHUTyallud WM [PUKIAJHOM  3a1aud,
WHTEPHPETUPOBATH NOJYYECHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

CBOOOHO OMEepUpOBATh TMOHSATHUSIMHU: 3aBHUCHUMOCTH, (YHKIHS, Tpadux
byHKIIMM, TpsMas MPONOPIHOHATBHOCTh, JIMHEWHas  (QyHKuUMs, oOpaTHas
IPONOPLUUOHAIIBHOCTD, TapaboJia, runep0osia, KyCoUHO-3aJaHHast PYHKIIMSL.

HccnenoBath pyHKIHIO 1O €€ TpaduKy, yCTaHABIUBATh CBOMCTBA (DYHKIIMIA:
0o0JacTh ONpENENeHUsl, MHOXKECTBO 3HA4YEeHHWH, HyIM (YHKIHH, [POMEXYTKH
3HAKOIIOCTOSIHCTBA, IPOMEXKYTKH BO3PACTAaHUS U YObIBaHUS, YETHOCTh U HEYETHOCTD,
HanOOoJIbLIEE U HAMMEHBIIEE 3HAYEHUS, aCUMITOTBHI.

Pacnio3naBaTh KBajgpaTHuuHyr0 (QyHKUIUIO 1O (OopMyse, TPUBOAUTH TPHUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON KU3HU, PUUKU, TEOMETPUU.

Omnpenensars MonoxeHue rpaduka KBaJpaTUUYHOM (QYHKIMHM B 3aBUCUMOCTHU
OT €€ KO3(hPUIIMEHTOB.

Crtpoutsb rpaduk KBapaTUIHON (HYHKIIMH, OTIMCHIBATH CBOMCTBA KBAIPATUYHON
dbyHKIMU 10 ee Tpaduky.

Hcnonb3oBaTh CBOMCTBA KBAIpAaTUYHON (DYHKIIMH JIJIsl pEILICHUS 3a1ad.

Ha npumepe kBagpatuanoii ¢pyHkimu ctpouts rpaduk dyunkum y = af(kx + b)
+ C ¢ moMoIipko npeodpasopanwmii rpaduka Gyrakuun y=Ff(X).

NnmocTpupoBaTh € MOMOIIBIO Ipaduka peanbHyI0 3aBUCUMOCTb HJIHA IIPOLIECC
M0 UX XapaKTEPUCTUKAM.

CB0OOIHO ONEpUPOBATH NOHATUSAMU: MOCIEAOBATEILHOCTD, apupMeTHIecKas u
reOMETPUYECKast IPOTrPECCUMU.

3amaBath  MOCIEAOBATEIBHOCTH  Pa3HbIMM  CIIOCOOAMHU:  ONUCATEIbHbIM,
TaOJIMYHBIM, C TOMOIIbIO (POPMYJIIBI N-TO YJIEHA, PEKYPPEHTHBIM.

BbINOAHATE  BBIUMCICHHS €  HCIOJIB30BaHMEM ¢GopMyd N-ro  4ieHa
apu(pMeTHYeCKON U TeOMETPUUECKON MPOrpeCCUid, CyMMBI IIEPBBIX N UJIEHOB.

N300paxaTh 4i€Hbl MOCIEAOBATEIBHOCTH TOYKAMHU HA KOOPJAMHATHOM

IIJIOCKOCTH.
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Pemate 3a1a4n, CBI3aHHBIE C YMCIOBBIMU ITOCIIEI0BATEILHOCTIMY, B TOM YHCIIE
3aJaud U3 PpEAJbHOW JKU3HU (C MCIOJIB30BAHUEM KAJBKYJIATOPa, LU(PPOBBIX
TEXHOJIOTHH).

Pacno3sHaBaTh W HPUBOJUTH MPUMEPHl KOHEUHBIX U  OECKOHEYHBIX
IIOCJIEIOBATEIIBHOCTEH,  OTPAHUYEHHBIX  IIOCJIEOBAaTEIBHOCTEW,  MOHOTOHHO
BO3pacTaroux (yObIBAIOIIUX ) MOCIEI0BATEIbHOCTEH.

MMeTp npencTaBiaeHUue O CXOAUMOCTH MOCIEA0BATEIBHOCTH, YMETh HAXOAUTh
CyMMY OECKOHEYHO yOBIBAIOUIEH r€OMETPHUECKOM MPOTrPECCUH.

[IpuMeHsATh METO/1 MaTEMAaTUYECKON MHAYKIIMH [IPU PELICHUH 33/1a4.

Jloka3blBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHMHYCOB, NMPUMEHATh HX IS
HAXOXKJEHUSl Pa3JIMYHBIX 3JIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYTOJIbHUKOBY),
IIPU PELLICHUH T€OMETPUUECKUX 3a/1a4. [[pUMEHATh MOyYEHHbIE 3HAHUS [TPU PELLICHUH
MPaKTUYECKUX 3a]1a4.

[IpuMeHsATh TPUTOHOMETPHIO B 3a/1a4axX Ha HAXOKIECHHE IUIOIIA/IA, BIBOAUTH U
BJIAJETh TPUTOHOMETPUUECKMMHU (QopMmylaMu Ui IUIOWAAM  TPEYroOJIbHHKA,
napajuiesiorpaMma, pomoOa, Tpareluuu, BBIBOJAUTh U MPUMEHTh (opmyny ['epoHa u
bopMyITy JUIsl TTOIAIHN BBITYKJIOTO YETHIPEXYTOJIbHUKA.

WNmeThb npeacTaBieHUe O TOMOTETUU, TPUMEHSTh B TPAKTUYECKUX CUTYAIUSX.

Hcnonp3oBatk Teopembl UeBbl 1 MeHenast npy pelieHny 3a1ay.

Hcrnonb30BaTh TEOPEMBI O BIHMCAHHBIX YIVIAX, YIIAaX MEXIYy XOpAamMu
(CeKylmMMH) U yIjie MEXAY KacaTeJIbHOW U XOPJIOM MpPH PEIICHUHd TeOMETPUUECKHUX
3amay. Jloka3plBaTh W MPUMEHSTh TEOPEMbl O TPOU3BEACHUH OTPE3KOB XOpI,
O MPOU3BEJICHNN OTPE3KOB CEKYIIUX, O KBaIpaTe KacaTeJIbHOM.

Brnaznets noHsiTHEM KOOPAUHAT Ha TUIOCKOCTH, paboTaTh C ypaBHEHUEM MPSAMOIL
Ha TUIOCKOCTU. BrageTs NOHATUSIMH YIJIOBOTO KOd(@uimeHTa 1 cBOOOAHOrO 4jeHa,
NOHUMAaTh HX TEOMETPUYECKHI CMBICI U CBS3b YIJIOBOro  Kod(dduiueHTta
C BO3pacTaHMEM U YObIBaHHWEM JIMHEHHOW (QYHKIUH. YMETh pellaTh METOAOM
KOOpJMHAT 3aJa4M, CBS3aHHBIE C IAPAJUICIBHOCTBIO M IEPHEHIUKYISIPHOCTBIO

MNpAMBIX, ICPCCCUCHUCM IIPSAMBIX, HAXOXKICHUCM TOYCK IICPCCCUCHM.

30



BeiBoguTh ¥ BIAAeTh YpaBHEHHWEM OKPYXXHOCTH. Mcmomp3oBaTh METON
KOOpAMHAT JUISI HAaXOXJACHHUS IEepPeceueHUil OKPYKHOCTeH W TpsMbIX. Braaersb
dbopMmynamMu paccTOSHUS OT TOYKH JO MPSIMOW, IUIOMIAAW TapajjieiorpaMMma B
KOOpJMHATAX, WUMETh IMOHITHE 00 OpPHUEeHTHUPOBAaHHOW TuTOmIamu. Ilomb30BaThes
METOJIOM KOOPJMHAT Ha TUIOCKOCTH, IPUMEHSATH €0 MPU PEIICHUH T€OMETPUICCKIX U
MpaKkTUYeCKuX 3anad. [[puMeHATs MEeTO KOOPAWHAT B MPAKTHKO-OPUEHTUPOBAHHBIX
TE€OMETPUUYECKUX 3a/1a4ax.

Brnanets moHsSITHEM BEKTOpa. YMETh CKJIaAblBaTh M BBIYUTATh BEKTOPHI,
YMHOXKaTh Ha YHCIO, BIAJETh MpPaBHJIAMH TPEYroJIbHUKA W Mapajuiejorpamma.
BrnaneTs mpakTHYECKMMHM WHTEPIPETAIMSIMH BEKTOPOB. YBEPEHHO II0JIh30BATHCS
KOOpJIMHATaMU BEeKTOpa. BiaseTs c10keHrneM 1 BHIYUTAaHUEM BEKTOPOB, YMHOKEHHEM
BEKTOpa Ha YHCIIO B KOOpJWHATAX.

Nmets mpencraBienue o 0Oasuce (Ha IUIOCKOCTH). PackianbiBaTh BEKTOPHI
no Oasmcy. PacknagsiBaTh BEKTOpPHI CHJI C  IIOMOINBIO  MPOCITUPOBAHUS
U TPUTOHOMETPUYECKHX COOTHOmIeHUW. [IpuMEHATh TIOMyYEeHHBIE 3HAHUS
B MTPOCTEUIINX (PU3MUECKHX 3a/1auax.

Brnanets TOHSATHEM CKaTSIpHOTO TPOU3BEIACHUS BEKTOPOB, IMOHUMATh €ro
T€OMETPUYECKUN CMBICI U YBEPEHHO TMOJIb30BATHCS €r0 BBIPAKEHUEM B JEKAPTOBBIX
KOOpJIWHATax. 3HaTh AUCTPUOYTHBHOCTH CKAISPHOTO IPOM3BEICHUS U €r0 CBS3b
c  mpoeuupoBaHueM. [IpumeHsATH  CKaJIIpHOE  TPOU3BEACHHUE  BEKTOPOB
JUTS HaXOXKJICHWS JUIMH W YIJIoB. PemaTe TeoMeTpudeckre 3aJadd ¢ ITOMOIIBIO
CKaJIIPHOTO TpoM3Be/eHUsA. VIcmomb30BaTh CKaISIpHOE MPOM3BEICHUE BEKTOPOB
B ajreOpandeckux v PU3NUeCKuX 3ajavyax.

Brnanets MOHATHUSMU NPaBUILHOTO MHOTOYTOJBHUKA, JJIMHBI OKPY>XKHOCTH,
JUTMHBI YTH OKPYKHOCTH M paUaHHON MEPHI YIJIa, BEIYUCIIATH TUIOIIAAb KPyra U €ro
gacter. [lonumMare cMbIc yncia ©t. [[puMeHSTh MOTydeHHBIC YMEHUS TIPH PEIICHUH
MPAKTUYECKUX 3aJad. 3HATh HCTOPUYECKHE CBEIEHUS 00 WU3MEPECHUH JITUHBI
OKpPY>KHOCTH H TIJIOIAH KpyTa.

HmeTh mpenicTaBieHre o mpeoOdpa3oBaHUM IJIOCKOCTH, O ABMKEHUAX. HaxomuTh

OCH, IIEHTPhl CHUMMETpUU (UTYp, LEHTPHl TOBOPOTA, HAXOIUTH KOMIIO3HUIIUU
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npocTelmux mnpeodpa3oBaHuid. [IpuMeHSATh OBUMKEHHS IJIOCKOCTH TMPHU PEIICHUU
reOMETPUYECKUX 3a]a4.

[IpyMeHATh NMONMY4YEHHBIE 3HAHWA HA NPAKTUKE — CTPOUTh MATEMATHYECKHE
MOJENIN JJIA 3a/1ad PeajbHOM JKU3HU U NPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS
C NpPUMEHEHHEM MOJA00US M TPUTOHOMETpUYECKUX (QYHKIUN (IOJB3YSCh, TIJiE

HEOO0XOMMO, KaJbKyJIATOPOM).
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TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
HaumeHoBaHnue
Ne pa3aesioB U TeM KonuyecrBo ®opma pabdoTbl/XapaKTepUCTHKA
. IIporpammHoe conep:xaHue
n/n KYypca BHEYPOYHOI 4yacoB AeSITeJIbHOCTH 00y4aroIuxcst
AeSTeJIbHOCTH
1 | DneMeHTBI UCTOPHH. 10 Hcropust BOSHUKHOBEHHUSI U Pa3BUTHUS CeMuHap: 13 UCTOPUU BOBHUKHOBEHUS U Pa3BUTHUS

OO61ue noHsTUs TE€OMETPHH. FE€OMETPHH.

reomeTpun. OCHOBHBIE [lonsTHs: akcuoma, Teopema, CBOMCTBO, MuHu-uccIef0BaHUE: YTO TAKOE, TEOpEMa,

buryps. IIPU3HAK, JOKA3aTeIbCTBO, ONPEAEICHUE. | CBOWCTBO, IPU3HAK, I0KA3aTEIbCTBO, ONIPECIICHHE.
HNHCTpYyMEHTHI 1)1 U3BMEPEHUH U
ITOCTPOECHUM.
B3aumHoe pacronoxeHue Touek Ha
npsiMoii. 3mepenue JUIMHbI OTpe3Ka,
paccTositHuEe MEXAy TOUKaMHU.
B3anMHoOe pacnionoxeHue npsiMbIx.
Jlomanas. Buasl nomaHbIX. JanHa
JIOMAHOM.
Muoroyronsauku. [Tepumetp
MHOTOYTOJbHUKA. [TOHSATHE O BBITYKIIBIX
Y HEBBITYKJIBIX MHOTOYTOJIEHUKAX

2 | Uncna v BEIYHCTICHUS. 8 JenmumocTs u €€ cBoiicTa. [Ipu3naku HccaenoBaresibekas padora: 1eIMMOCTh U €€

JlemmMOCTb.
CroxeTHBIE 3aJa4H

JenuMmoctn Ha 4, 6, 8, 11.

[Tpuznaku nenumoctu Ha 7, 13
(YHMBepcaJIbHBIN cI0C00).

Pemienue 3a71a4 mNOBBIICHHON CIIOKHOCTH.
Pemenue 3aga4 Ha JEIUMOCTb.

CBOMCTBA.

JAuMcKyceusi: COOTHECEHUE THUIIA 3a1a4d U MOJIEIH.
CpaBHeHHE apu(METHIECKOTO U aNredpanvaeckoro
MeToaa peH_ICHI/Iﬂ 3ada4, 10CTOMHCTBA U

HCOOCTaTKU.
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HaumenoBanue

Ne pa3esioB U TeM KonnyectBo ®opMma padoThI/XapaKTePUCTHKA
. IIporpammHoe conep:xanmne
n/n KYpca BHEYPO4HOii 4acoB AeATeJbHOCTH 00y4aloIuXCs
AeATeTbHOCTH
Apudmernueckuit METOJI peleHus MartemaTH4eckoe cOpeBHOBaHHUE — PELICHNE
CIOXKETHBIX 3aJa4 CIOXKETHBIX 3a/1a4 pa3HbIMU METOJIaMH
3 TpeyronbHuku. PaBHble TPEyTroNbHUKY B
Tre€OMETPUUECKUX KOH(PUTYpAIHIX.
TpeyronpHuku. IIpakTuKyM™ 110 pelIeHuIo 3a1ay.
[Ipu3Haku paBeHCTBa TPEYrOJbHUKOB. i
ITpusnaku paBeHCTBA 6 HccnenoBanue: paBHbIE TPEYTOJIBHUKY B
[Ipu3Haku paBeHCTBA NPSIMOYTOJIbHBIX
TPEYTOJbHUKOB re€OMETPHUECKUX KOHPHUTYpAIHIX
TPEeYrolbHUKOB. [lepnenaukymsap u
HaKJIOHHasI
4 | AnreOpandeckue 10 [IpencraBieHne 3aBUCUMOCTH MEKIY IIpakTuKyM 110 pEIIEHUIO TPAKTUKO-
BBIPa)KEHUS BEIMYMHAMU B BU/I€ HOPMYIIbI. OpPUEHTUPOBAHHBIX 3aJ[a4 HAa HAXO0XKJIEHUE
CreneHn, MHOTOYICHBI, IPE0Opa3oBaHKe | HEU3BECTHBIX BEJIMUYUH C IPUMEHEHHEM (OPMYIL.
MHOT'OYJIEHOB, JIEMCTBHUSI C HccnenoBarenbckas padora: Kak HallTH KOPEHb
MHOTOWIEHAMH. MHOTro4IeHa?
MHorouneH ctannapTHoro Buaa. CTeneHp
MHOTOYJIEHA.
Kopun mHorounena. Haxoxnenue kopHei
MHOTOYJIEHA.
Jloka3aTenbCcTBO TOXKIECTB.
Pa3Hble MoaX 01kl K TOKA3aTENIbCTBY
TOKIECTB
5 | TpeyronpHuKH, 4 CooTHoIIEHNSI MEXly CTOPOHAMU U HccaenoBarenbekas padora (B TOM 4ucie

U ITCOMETPUUCCKUEC
HEepaBeHCTBA

yriamu TpeyrojibHuka. HepaBeHcTBO
TpeyroibHuKa. HepaBeHCTBO 0 uinHe
soMaHoi. HepaBeHCTBO Mex Ty
MIEPIEHIUKYIISIPOM U HAKJIOHHOM.

C UCITOJIb30BAHNEM «MATEeMATHYECKUX MTAKETOBY):
reOMETPHYCCKHE HEPABCHCTBA.

IIpakTHKYM 110 pENICHUIO TPAKTUKO-OPHUEH-
TUPOBAHHBIX 33/1a4. MoaeTupoBaHUe C TTIOMOIIBIO

34



HaumenoBanue

Ne pa3esioB U TeM KonnyectBo ®opMma padoThI/XapaKTePUCTHKA
. IIporpammHoe conep:xanmne
n/n KYpca BHEYPO4HOii 4acoB AeSITeJIbHOCTH 00y4aroMXCcs
AeSTeJIbHOCTH
PaccrosiHHe OT TOUKH 10 IPSAMOU [IPOrPaMMHBIX CPEACTB
6 | YpaBHEHHS U CUCTEMBI 6 PaBHOCHUIIBHOCTH YpaBHEHU CamMocTosiTeJibHOE OTKPBITHE: TMHECIHBIE
YpaBHEHHI JIuneliHble ypaBHEHUS U UX CUCTEMBI. YpaBHEHUS U HEPABEHCTBA C MapaMeTpamMu U UX
Onpenenenue yncina KOpHeH JTMHEHHOTO cuctemsl. McesienoBarenbckas padora (B ToM
YpaBHEHMSL. YHCJIe C UCIIOJIb30BAaHUEM «MAaTEMaTUYECKUX
Pemenue nuHeHBIX ypaBHEHUH, MAKETOBY): JIMHEHHBIC YPaBHEHUS, COACPIKAIINE
coJepKalMx 3HaK MoayJs. Pemenue 3HaK Moayis. IIpakTHKYM 10 penieHuIo 3a1a4: oT
JIMHEWHBIX YPAaBHEHUN C TapaMEeTPaMH. MIPOCTOIO K CII0KHOMY — PELICHUE CUCTEM
Pemienue cuctem TMHEHHBIX YpaBHEHUI JIMHEUHBIX YPABHEHUN Pa3HbIMU METO/IAMH.
Pa3HBIMH METOAAMHU MaremMaTrnyeckoe COpeBHOBAHHME — PEIICHUE
MaTeMaTHYeCKUX 3ajad 1o TeMe
7 | OceBast cUMMeTpUS 4 @Urypsl ¢ 0CEBON CUMMETPUEH. HccaenoBarenbekas padora (B TOM 4ucie
[Iprmepbl CHUMMETPUU B OKPY’KaIOILLEM C UCIIOJIB30BAHMEM «MATEMAaTUYECKUX MTAKETOBY).
Mupe ITocTpoenue moaeeii (B ToM uucie
C UCIIOJIb30BAaHUEM «MATEMaTUYECKUX MTAKETOBY).
IIpoexT: cuMMeTpus B OKPYKaOILEM MHUpE
8 | MHOTOYTOJIbHHKH. 6 CyMMa BHYTpPEHHUX YIJIOB IIpakTHKYM 1O pEIEHUIO IPAKTUKO-
OKpYKHOCTb. MHOT'OYI'OJIbHUKA U CYyMMa BHEIIHHUX OpUEHTUPOBAHHBIX 3a7ay.
YIJI0B BBITYKJIOTO MHOTOYTOJIbHUKA. HccnenoBarenbckas padora: B3aUMHOE
KacarenbHast u cekymiast K OKpy>KHOCTH. PacroI0KEHUE OKPYKHOCTH U ITPSIMOM.
OKpy>XHOCTb, BIINCAHHAS B YT OJ.
9 | OyHkIHH 8 [Touck obmactu onpeneneHus u HccaenoBaresibekasi padoTa (C UCIOIIb30BaHUEM

MHOECTBA 3HAYCHUH (PYHKITUH.
Hcnonb30BaHne pa3aruHbIX CITOCOOOB
3ananus pyHkuuu. Vcnonbp3zoBanue

«MAaTEMaAaTUYICCKUX HaKeTOB)))I B TOM HHUCIJIC
CpaBHEHHE CBOMCTB QYHKIIUU U UX TpadUKOB
B 3aBUCHMOCTH OT ITapaMeTpPOB
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n/n

HaunmeHoBaHue
pa3aesioB U TeM
KYpca BHEYPOYHOI
JeATeJIbHOCTH

KoauuecTBO
4acoB

HpOFpﬁMMHOG CoaecpkaHue

®opMma padoThI/XapaKTePUCTHKA
AeSITeJIbHOCTH 00y4aroluxcst

CBOWCTB (PYHKLUH 17151 aHAIN3a TpapUKOB
peaNbHBIX 3aBUCUMOCTEH (Hynu QyHKINH,

MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA
(GyHKIIUH, TPOMEKYTKH BO3pACTaHUS U
yObIBaHUS GYHKIIMH, HAaUOOJIbIIIEE U
HaWMEHbIIIEE 3HAUCHUS QYHKIIUN).
I'padukm, KycouHO-3ajaHHBIC (YHKITHN

10

I'eomerpuueckue
MecCTa TOUEK

B3anMHOe pacnosioxeHue OKpyKHOCTH
W OPSIMOU.

IIpumepbl TeOMETPUYIECKUX MECT TOUEK
Ha TUIOCKOCTH.

MeTto reoMeTpUYECKIX MECT TOUEK
TP PEILIEHNUN T€OMETPUUYECKUX 3a1a4

IIpakTuKyM: IPaKTUKO-OPUEHTHPOBAHHBIE 3a]1a41

Ha B3aMHOC PACIIOJIOKCHUEC OKPYKHOCTH U

IIPSIMOM.

CamocrosiTesibHOE OTKpbITHE: YyTO Takoe [ MT?

IIpakTuKyMm 110 pemienuto 3aaad Ha IMT

OBILIEE KOJIMYECTBO
YACOB 1O TIPOI'PAMME

68
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8 KJIACC

1 HEpaBEHCTBA

Onpenenenne paBHOCUIbHBIX YPABHEHUN.
[IpuMeHeHne CBOWCTB ypaBHEHUN C OJTHOU
nepeMeHHou. OnpeneneHrne KoJIM4ecTBa
JIEACTBUTENBHBIX KOPHEN KBaJPAaTHOTO
ypaBHeHus1. Pemienne ApoOHO-pariuOHaTBEHBIX
yYpaBHEHUH, CBOASIIMXCA K JIMHEUHBIM UJTU K
KBaJPAaTHBIM YPABHEHUSIM, UCIIOIb30BAHUE
METO/1a 3aMEHbI IEPEMEHHOM.

HaumeHnoBanue
Ne | paznesioB u TeM kypca | KoimvecTtBo ®opMma padoThI/XapaKTePUCTHKA
. IIporpamMmmHoe coep:xaHue
n/n BHEYPOYHOM 4acoB AeITeJIbHOCTH 00y4aroIuxcst
NAeATEeJIbHOCTH
1 | Yucna v BIYUCICHUS 10 KBanpatuslii kopeHb. Beimonnenue onepanuid | [IpakTuKyM 110 pelIeHuto 3a1a4: OT MPOCTOro
(xBagpaTHbIC KOPHH, C UppalMOHAIbHBIMU YKcIaMU. TOYHOCTh K CIIO)KHOMY.
MppalMOHAIIbHBIE npubIMXKeHNs uppauroHaibHoro uucia npu | MccaenoBareanckas padora. KBagpatHsie
4HClia, CTETICHN) peuienuu 3a1a4. OKpyrieHue KOPHH.
HMPPALMOHATIBHBIX YKCEN, IPUKUIKA
pe3yJibTaTa BEIYMCIICHUN.
2 | AnreOpamdeckue 4 JIpoOHO-palinoHabHbIE BHIPAKEHUS. IIpakTuKyM 10 penIeHuIo 3a/1a4: OT IPOCTOro
BBIPAYKEHUS Crenenu. BrinogHeHue TOKIECTBEHHBIX K CJIO)KHOMY
peoOpa3oBaHU pAIIMOHATBHBIX BEIPAKEHUM
3 | UeTbIpexyronbHUKH 8 [Tapannenorpamm, ero npu3Haku u cBoicTBa. | IIpakTHKyYM MO pelIeHUIO 3aa4: OT IPOCTOTO
[IpsimoyronpHUK, poMO, KBaIpaT, UX MPU3HAKU | K CIOKHOMY.
U CBOMCTBA. HccnenoBarenbckas padbora. 3HaKOMbIE
Tpaneuus. PaBHoOeapenHas Tpanemnus, eé HE3HAKOMBIE YEThIPEX YT OJIbHUKH
CBOMCTBA U IPU3HAKU
4 | YpaBHeHUs 12 KBagparHsle ypaBHEHUS. HccnenoBarenbckas padboTa: paBHOCHIBHOCTh

U CIIC/ICTBUE.

IIpakTHKyM 110 PEIIEHUIO CIOKETHBIX 3a7ad.
IIpakTHKyM™ 10 penIeHuIo 3a/1a4: OT IPOCTOrO

K CJIIO)KHOMY — ApOOHO-PAIllMOHAIbHbIE
YpaBHEHMUSL.

HccaenoBarenbekas padora (B TOM 4ucie

C MCII0JIb30BaHUEM «MAaTEMATUYECKUX ITAKETOBY):
rpaduyecKkasi HHTepIpeTalys ypaBHEHUH ¢ IByMs
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HaunmenoBanue

Ne | paznesioB u TeM kypca | KoiamvecTtBo ®opMma padoThI/XapaKTePUCTHKA
. IIporpammHuoe conep:xanmne
n/n BHEYPOYHOM 4acoB AeSITeJIbHOCTH 00y4aroIMXCcs
NAeATEeJIbHOCTH
Perrenune TeKCTOBBIX 3a71a4 aNreOpanyeckuM | IIEPEMEHHBIMHU.
CIocoOOM: IIEpexo/]l OT CIOBECHOM Gopmy- MopenupoBaHue pa3IMYHbIX CUTyalUN
JTUPOBKH YCIOBUS 33/1a4M K alredpandyeckoi
MOJEJIN ITyTEM COCTABJICHUS! YPABHEHMS;
pelIeHre COCTaBIEHHOIO YPaBHEHNUS;
UHTEpIIpeTalysl pe3ysibTaTa.
I'paduueckas naTepnpeTanys ypaBHSHHN
C IByMsI IEPEMEHHBIMU
5 | LentpanbHo- 6 DopMyIUPOBKA ONPEIEIICHUS U J0Ka3a- CamocTosiTe/IbHOE OTKPBITHE: UTO TAKOE
CUMMETpPUYHbBIE TEJNBCTBO CBOMCTB LIEHTPAIbHO-CUMMETPUY- npeoOpa3oBaHue nmogoous’?
¢buryps. HBIX (UTyp. HccnenoBarenbekas padora (B TOM yucie
IIponopuuoHanbHbIE Cpenusig nuHus TpeyrojabHuKa. CpeaHss C UCTIOJIB30BAHUEM «MATEMATUUYECKUX MTAKETOBY):
orpesku. [Tonobue. JIMHUS TPaNeLyH. 41O Takoe (ppakran?
[IpeoGpazoBanue Teopema @aneca. [IponopuuoHaabHbIE IIpakTUKyM 0 pEUIEHUIO 3a/1a4
noo0usi. oTpe3ku. Beenenue nouarus npeoOpa3zoBaHus
[Tmomaau. oA00uUs U MOAOOHBIX (PUTyp.
CooTHomieHus B MO00HBIX (puUrypax.
3aaun Ha HAXOXKJEHUE TUIOLIAAH C
UCIOJIb30BAHNEM Pa30MEHHsI Ha YaCTH U
JocTpauBaHue. Meron miomauen.
6 | Joxa3arenbcTBa 4 OneHnka 3HaYeHMs! BBIPa)KEHUS C UCTIOJb- IIpakTyeckas padora: IOCTPOEHUE MOJENIEH —
HEPaBEHCTB 30BaHNEM HepaBeHCTB. [ [puMeHeHne CBOICTB | HEPABEHCTBO KaK MOJIENb PEAIbHON CUTYallUH.

HEPaBEHCTB B XOJI€ pEIICHUS 3a/1a4.
Omnpezenenne paBHOCUIIbHBIX HEPABEHCTB.
Jloka3aTenbCTBO HEPABEHCTB.

Pemennie TekCTOBBIX 3a7au C MOMOUIbIO

CamocrosiTe/ibHOE OTKPBITHE. METO/IbI
JIOKa3aTelIbCcTBa HEPABEHCTB.
MarteMaTH4ecKoe COpeBHOBaHME — PEIICHUE
3a/1a4 pa3HbIMH METOIAMH.
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HaunmenoBanue

Ne | paznesioB u TeM kypca | KoiamvecTtBo ®opMma padoThI/XapaKTePUCTHKA
. IIporpammHuoe conep:xanmne
n/n BHEYPOYHOM 4acoB AeATeJbHOCTH 00y4aroIuXCs
JAeATeTbHOCTH
JIMHENHBIX HEPABEHCTB ¢ 0JIHOM niepeMeHHoi. | MccaenoBaTenbekasi padora: TMHEHOE
HccenenoBanue TMHENHOTO HEPABEHCTBA HEPaBEHCTBO C OJIHOM IIEPEMEHHOM € TapaMeTpoOM
C OJTHOU MEPEMEHHOU C TTaApaMETPOM
7 | llpsmoyronbHble 8 Teopema [Iudaropa u ee mpuMeHeHHE. IIpakTHKYM 110 pEeLIEHUIO IPAKTUKO-OPHUEH-
TPEYTOJIbHUKU Jloka3aTesbCTBO COOTHOUIEHUN MEXAY THPOBAHHBIX 3a/1a4.
MPONOPLUUOHAIBHBIMUA OTPE3KAMU B MPSMO- CamocTosiTe/IbHOE OTKPBITHE: YTO 5 3HAO IO
YTOJIbBHOM TPEYroJIbHUKE. IIPSIMOYTOJIBHBIN TPEYTOJIbHUK?
[IpuMeHeHne COOTHOIIEHUM TPU PEILIEHUH MartemaTH4ecKoe COpPeBHOBAHME — PELLICHHE
FEOMETPUUECKUX 3a7ad. 3aJ1a4 pa3HbIMU METOJAAMHU
Tpuronomerpuyeckue GpyHKINUU B
MPSIMOYTOJIbHOM TPEYTOJIbHUKE.
8 | Oynkuun 2 [Touck obacT onpesesieHns 1 MHOYKECTBA HccnenoBarenbekas padora (B TOM yucie
3HaYEHUN QYHKIHHU. C UCIOJIb30BAHUEM «MATEMAaTUYECKUX MTAKETOBY):
I'paduk Gpynkimm k/iX. DyHkuuns Buaa uccienoBanue QyHKINH.
(ax + b)/(cx + d) CaMocTosITeIbHOE OTKPbITHE: (YHKIIHS BUIA
(ax + b)/(cx + d)
9 | Yucna ¥ BBIYUCIEHUS: 4 DopMyIMPOBKA ONPEIEIICHUS JEITNMOCTH HccnenoBarenbckas padoTa: JeIUMOCTb.
JeTUMOCTh HaleJI0, YHCel, CPABHUMBIX 110 JAHHOMY CamocTosiTe/IbHOE OTKPbITHE: CPDABHEHHE
MOJYJII0. BBITIOJTHEHME AETIEHUS C OCTATKOM. 1o Moayto. IIpodaeMHBIH NPAKTHKYM
Jloka3aTesnbCcTBO M IPUMEHEHHUE CBOMCTB pellIeHne 3a/1a4 Ha IIOUCK OCTaTKOB CYMMBI U
CpPaBHEHUH MO MOAYIIO. MIPOM3BEICHUS 0 MOAYNI0. MaTeMaTHnuyeckoe
HaxoxzaeHne ocTaTKoB CyMMBI U ITPOU3- COPEeBHOBAaHMe — PEILICHUE 33/1a4 Ha IETUMOCTb U
BEJIEHUS 110 JAHHOMY MOJIYIIIO CPaBHEHHE 10 MOAYJIIO
10. | Briucanssle u 7 BrnivcaHHbIE ¥ IEHTPAIbHBIE YTIIBI. IIpakTHKyM™ 10 penIeHHIo 3a/1a4: OT IPOCTOrO

OIMCaHHBbIE
YETBIPEX YT OJIBHUKHU

VYTIbl MEXTy XOpJaMU U CEKYLTUMU.
Bnucanubie 1 onucaHHbIE
YETBIPEX YT OJIBHUKH.

B3anmHoe pacnosioxeHne IByX OKPYKHOCTEU

K CII0)KHOMY
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HaunmeHnoBanue
Ne | paznesioB u TeM kypca | KoiamvecTtBo ®opMma padoThI/XapaKTePUCTHKA
N IIporpammHoe coep:xaHue
n/m BHEYPOYHOM 4acoB JesITeJIbHOCTH 00y4aroIuXCs
IeSITeJIbHOCTH
11 | IloBTOpEHue, 3 BrinonHenue nccneaoBaTebCKOi padoTHI. HccaenoBarenbckas padora:
0000111eHMHE, Brinonnenue u 3ammra npoekta UeThIpeXyroJbHUKU U OKPY>KHOCTH
CHCTEMaTH3aIUs IIpoexT: YeThIpeXyroabHUKU U OKPYKHOCTU
OBHIEE KOJIMYECTBO 68
YACOB 110 ITPOI'PAMME
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9KJIACC

HaumenoBanue
Ne | pa3nesioB u Tem kypca | KosuvecTBo ®opMma padoThI/XapaKTePUCTHKA
. IIporpammHoe coep:xaHue
n/n BHEYPOYHOM 4acoB AeSITeJIbHOCTH 00y4aroIMXCcs
NeATeJIbHOCTH
1 | YpaBHeHus 6 Pewienue ypaBHeHuii ¢ napameTpom CamocTosiTe/ibHOE OTKPBITHE PEILICHHE

Y HEpPABEHCTBA C anre0panvdeckKuM METOIO0M. YpaBHEHUH C TapaMETPOM.

rnapaMmeTpom I'padmueckuit MeTo pelicHus ypaBHEHUH ¢ I[IpakTHKYMBI 110 PEIICHUIO 3aa4: OT IPOCTOTO
rnapameTpom K CJIO)KHOMY — IpOOHO-paIlOHAaIbHbIE YPABHEHHUS
I'padmueckas mHTEpIIPETAIIUS PEIICHUS 1 HEPaBEHCTBA C MapaMEeTPOM.
ypaBHEHUS C AByMs NIepeMeHHbIMH U cucTeM | MceiienoBaresbckue padoThl: peLieHue 3a1a4
YpaBHEHUH C ABYMsI IEPEMEHHBIMU. C mapaMeTpaMu — anreOpandeckuM MeTOJI0M;
Hccnenosanue cucteM HEJIMHEUHEIX rpagu4IecKuM METOI0M (B TOM YHCIIE
ypaBHEHUH ¢ mapameTpoM. Penienue C HCMOJIb30BAaHUEM «MATEMATHUYECKUX ITAKETOB)
HEPABEHCTB C JIByMs IEPEMEHHBIMU U UX
CUCTEM

2 | Pemenne 6 DopMyIIBI IPUBEICHUS. IIpakTHKYMBI 10 pELICHUIO 3a/1a4.

TPEYrOJHLHUKOB Pemenue npakTuueckux 3aad ¢ UCHOJIb- MarteMaTH4eckoe COPEBHOBAHME — PELICHUE
30BaHUEM T€OPEMBI KOCUHYCOB U TE€OPEMBI TreOMETPUUYECKUX/TTPAKTUKO-OPUEHTHPOBAHHBIX
CHHYCOB. 3a/1a4 pa3HbIMH METOJIaMU
®opwmyia ['epona. Dopmyra miomagu
BBIITYKJIOTO YETHIPEXYTOJbHUKA.
COOTHOILIEHUS MEXKTY
TPUTOHOMETPUUECKUMHU (YHKITUSIMHU.
[Ipocreiimme popMyIbl TPUBEACHUS U3 T€0-
METPUUYECKUX COOOpaKeHUH.
Pemrenue 3aay ¢ UCTIOIB30BAaHUEM TEOPEM
KOCHHYCOB M CHHYCOB, HaXOKJ€HUE paauyca
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HaumenoBanue
pa3/iesioB U TeM Kypca
BHEYPOYHOH
JAeATEIbHOCTH

KoanuectBo
4acoB

HpOFpﬁMMHOG CoacpkaHue

®opMma padoThI/XapaKTePUCTHKA
AeSITeJIbHOCTH 00y4aroluxcst

OIHMCAaHHOMN OKPYKHOCTH

Anrebpanueckue
BBIPaXXCHUA

10

CreneHsp ¢ palMOHaJIbHBIM NIOKA3aTENEM.
Onpenenenne KOpHs N-I CTENIEHU U CTENIEHU
C PallMOHAJILHBIM [10Ka3aTEJIEM.
[IpumeHneHue onepanuu U3BJICYEHHUS KOPHS
N-i cTeneHu, UCIOJb3Ysl IPU HEOOXOJMMOCTH
KaJIbKYJISATOP.

Boruncnenue 3Hau€HUs CTENEHU € paluo-
HAaJIbHBIM I10Ka3aTeJIEM.

OreHka 3Ha4eHU KOpHS N-U CTENEeHH,
3HAYECHUE CTEIICHU C palliOHAIBHBIM I10Ka-
3aTeJIEM LEJIBIMU YUCIIAMU U AECATUYHBIMU
JPOOSIMH.

CpaBHeHHE U yIOPs10UMBaHKUE PaIHO-
HaJIbHBIX U UPPALMOHAIIBHBIX YHCE,
3aIIMCaHHBIX C TIOMOIIBIO KOPHS N-1 CTENEHH,
CTENEHU C PALIMOHAIBHBIM IIOKA3aTEJIEM.
BrinonHeHue ToeCTBEHHBIX MTpeodpa3o-
BAHW BBIPAXKCHU, COAECPKALIUX KOPEHB N-1
CTEIIEHH, CTENEHb C PALIMOHATIBHBIM
[I0Ka3aTeIeM

IIpakTHKyM 10 penIeHHIo 3a/1a4: OT IPOCTOrO
K CJIOKHOMY.
MartemaTu4eckoe cOpeBHOBaHHE

OTpe3ku B OKpYKHOCTH

TeopeMsbl 0 MPOU3BEIEHUH OTPE3KOB XOP/I,
TEOPEMBI O POU3BEACHUHN OTPE3KOB
CEeKYILUX, TeOpeMa O KBaJpaTe KacaTelbHO,
TeopeMbl UeBbl 1 MeHenas.

I/ICCHGHOBaHI/Ie, B TOM YHCJIC C IIOMOIIIBIO

CaMocCTOfITeIbHOE OTKPBITHE (B TOM YHCIIC

C UCIOJIb30BAHUEM «MATEeMAaTUYECKUX MTAKETOBY):
Teopembl UeBsl 1 MeHenas.

I[IpakTUKyM 10 PELIEHUIO 3a7a4.

IIpakTHUKYM 10 TOCTPOCHUIO TUHAMUYECKUX
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HanmenoBanue

Ne | pa3pesnioB u Tem kypca | KosnunvecTBo ®opMma padoThI/XapaKTePUCTHKA
. IIporpammHoe coep:xaHue
n/m BHEYPOYHOM 4acoB JesITeJIbHOCTH 00y4aroINXCs
AeITeJIbHOCTH
U(POBBIX PECYPCOB, U3YIAEMBIX KOHPUTY- MOJIeJIel ¢ TOMOIIBIO MPOTPAMMHBIX CPE/ICTB.
pauui. HccaenoBaresnbckasi padoTa ¢ IOMOIIBIO
[IpuMeHeHne JTaHHBIX TEOPEM TP PEIICHUN MIPOTPaMMHBIX CPEJICTB: TOMOTETHSI U €€ CBOMCTBA
T€OMETPUUYECKHX 3a/1a4.
3HaKOMCTBO C HOHITHEM I'OMOTETHH, C €ETO
MIPUMEHECHHUEM, B TOM YHCIIC B IPAKTUICCKUX
CUTYaIUsX
5 OyHKIUU 7 [TonsTue «pyHKIUNY. HccaenoBaresbckas padora (B TOM 4uciie

[IpumeHeHue CBOMCTB PYHKIMIA: HYJIN
(GyHKIIUH, TPOMEXYTKH 3HAKOIOCTOSIHCTBA
(GyHKINHU, TPOMEXYTKH BO3pacTaHUS

1 yObIBaHMS (YHKIIMHU, YETHBIE U HEUETHbIE
¢GbyHKIIMHM, HauOoJIbIIIEe U HAUMEHbIIIEE
3HaueHUs QYHKIMH MIPU PEIICHUH 3a/1ad.
ITocTpoenue rpadukoB GyHKIUI C TOMOILBIO
npeoOpa3oBaHuil BUA:

f(x) =f(x) + a; f(x) = f(x + a); f(x) = kf(x),
fx) =F( x 1), 1) = [1(x) |.

PacnioznaBanue cTeneHHbIX PyHKIUH

U [TOCTPOEHHE ICKU30B IPa(pUKOB CTENEHHBIX
(GyHKIMH C HATYpaJIbHBIMU MTOKA3aTENAMHU
pa3HOM YETHOCTH.

Hcnonb3oBanue cBOKCTB rpauKkoB
CTETIEHHBIX (PYHKUUH C HATYpAIbHBIMU
IIOKa3aTeJsIMU NIPU PELICHUH 3a]1a4.

[Moctpoenue rpadukos GyHKIMIA Y = VX,

C UCITIOJIB30BaAHHUEM «MATEMATHYCCKHUX H&KGTOB»)I

[ToBenenue GpyHKIMU U ee rpaduka
B 3aBUCUMOCTH OT IlapaMeTpa.

HpaKTI/IKyMbI I10 PCUICHUIO 3a/1a4: TIOCTPOCHUC

rpadukoB GyHKIHH y= VX, Y =3VX, ¥y =| X |;
C TIOMOIIIBIO TPe0Opa30BaHuii 1 IPOBEPKa
C UCITOJIb30BAHUEM MTPOTPAMMHBIX CPEJICTB
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HanmenoBanue

Ne | pa3pesnioB u Tem kypca | KosnunvecTBo ®opMma padoThI/XapaKTePUCTHKA
. IIporpammHoe coep:xaHue
n/n BHEYPOYHOM 4acoB AeSITeJIbHOCTH 00y4aroIMXCs
NeATeJIbHOCTH
y=3Vx,y=|x|
6 | Bexropsl. Meron 9 [TapanienbHOCTh U IEPIICHIUKYISPHOCTD CamocTosiTe/ibHOE OTKPBITHE: KAK PEIIUTD
KOOpAMHAT MPSAMBIX (4epe3 yrioBol Ko OUIIUEHT). FEOMETPUYECKYIO 3aJ1a4y C OMOILBIO arrnapara
Haxoxnenue nepeceyeHnii OKpy>KHOCTEN anreopuI?
U NpsAMBIX B KoopAauHaTax. Popmyna HUccnenoBarenbckas padora (B TOM yucie
pacCTOSTHUS OT TOYKH JIO TPSIMOM. C HCIIOJBb30BAaHUEM «MATEMAaTUYECKUX MAKETOBY):
[Inomane napamienorpaMma B KOOpAUHATaX, | pelIeHUEe NPAKTUKO-OPUEHTUPOBAHHOW I€OMETPH-
MOHATHE 00 OPUEHTUPOBAHHOM ITOMIAIH. YeCcKOU 3aJ1a4l METO/I0M KOOP/AMHAT.
[IpuMeHeHne MeTo/1a KOOPIMHAT B MPAKTUKO- | MaTeMaTH4ecKoe COpeBHOBAHME — PEIIICHUE
OPUEHTUPOBAHHBIX TEOMETPUYECKUX 3a/layaX, | FEOMETPUYECKHUX 3a7a4 pa3HbIMU METOAaMHU
HCCIeA0BaHUE MPUITOKEHUS METO/1a
KOOPJAMHAT B BBIUNCIUTEIBHON MaTeMaTHKe
1 UHPOpMAaTUKE
7 | [IpaBusbHBIE 6 [IpaBunbHBIE MHOTOYTOJIBHUKH, BbhIunciieHne | CamMocTosiTe/IbHOEe OTKPbITHE: KaK HANTH
MHOT'OYTOJIbHUKH. UX 3JIEMEHTOB MIEPUMETP U IUIOMIA/Ib CIIOKHON (PUTYpBI?
OxpyKHOCTb U Brluucnenue nepuMeTpoB U Iomaaen IIpakTHKYM 10 PEIICHUIO 3a/1a4 MOBBILIEHHOMN
MHOI'OYTOJIbHUKH. CJIOKHBIX (1)I/Il"yp, BKJIIOYAIOIIUX 3JIEMCHTHI CJIOXKHOCTH.
Kpyra
8 | Uucnosie 9 Omnpenenenue BUIOB nocieaosarensHocteil: | McciienoBareabckas padoTa: MoBeIeHNUE

IIOCIC0OBATCIBbHOCTH U

IIPOrPECCUU

OrpaHHYEHHAas MOCIeI0BaTeIbHOCTh, MOHO-
TOHHO BO3pacTarorias (yOsIBaromas)
mocyenoBarenbHOCTh. [IpencraBienne
0OECKOHEUHBIX MEPUOTNIECKHUX Ipobeii B BUIE
OOBIKHOBEHHBIX.

3HAKOMCTBO C IOHSITHEM CXOAUMOCTHU
OCICA0BATCIIbHOCTHU, HAXOXKICHUC CYMMbI

MMOCJIEIOBATEILHOCTEM — OT TMIIOTE3BI JI0 JOKa-
3aTeIIbCTBA.

JMcKyccusi Ha OCHOBE pelleHus 3a/1a4:
asisiercst in MMMU ynuBepcanbHbIM?
CamocrositeabHoe oTkpbiTHE: MMU — MeTont
JI0Ka3aTeJIbCTBA: CyMMa WICHOB MOCIEA0-
BaTCIILHOCTH.
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HanmenoBanue

Ne | pa3pesnioB u Tem kypca | KosnunvecTBo ®opMma padoThI/XapaKTePUCTHKA
. IIporpammHoe conep:xanmne
n/n BHEYPOYHOM 4acoB AeATeJbHOCTH 00y4aroIuXCs
NAesAITeIbHOCTH

0eCKOHEUHO yObIBaIOLIEH reOMETPUYECKON IIpakTHKyM 110 pELIEHUIO 3a1a4:
nporpeccuu. Ilpumenenne merona JI0Ka3aTeNIbCTBO HEPABEHCTB U JOKA3aTeIbCTBO
MaTeMaTUYECKON MHIYKIIUU nenumoctnt MMU

9 JIBM>KEHUS TJIOCKOCTH 4 Hentpansuas cummerpus. LlentpansHo- HccaenoBarennckas padora (B TOM 4KCIie
cummMeTrpuunbie purypsl. [ToBopot. OceBas C UCNOJIb30BaHUEM NPOTPAMMHBIX CPEZCTB):
cummeTrpus. PUrypbl, CHMMETPUUYHBIE KOMITO3ULUS IBUJKEHUM.
OTHOCHUTEJIEHO HEKOTOPOM OCH. CaMocTosiTe1bHOE OTKPbITHE: (HOPMYITUPOBKA
[TapamiensHbII IEpEHOC. BBIBOJIOB O CBOMCTBaX KOMIIO3ULIUI IBUIKEHUM.
[TonsiTHe NBM>KEHUS U €T0 CBOKCTBA. IIpoekT: npeoOpazoBaHus (ABUKEHUS)
PaBenctBo ¢uryp. B UCKYCCTBE
[IposiBIIEeHUSsI CUMMETpPUN B IPUPOIE,
KHUBOIMCH, CKYJIBITYPE, APXUTEKTYpE.
Komnozunuu asmxennii (mpocreifimme
MIPUMEPBHI).
[IpuMeHeHNE B pEeLIEHUH T€OMETPUUECKUX
3a1a4

10 | IloBTOpeHwme, 6 Pemrenne 3ama4, MILTIOCTPUPYIOIIMX CBSI3U IIpoexT: «IIpeobpazoBanus B UCKYCCTBE U

o0o0mieHue, MEX1y pa3InYHbIMU TEMaMH Kypca apXUTEKType»
cucTeMaTu3anus [ToBTOpEeHue, 06001IeHNE, CUCTEMATU3AIIHS Hrorosas xongepenuus: «MareMaTuka — 310
Kypca KpacuBO»
OBLIEE KOJIMYECTBO 68

YACOB 10 TIPOI'PAMME
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