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HOACHUTEJIBHAS 3AIINCKA

OO0was xapakrepucTHKa Kypca

Hacrosimas paboyast mnporpaMMa Kypca BHEypOUHOU eSITeIbHOCTH « TpyaHbIe
BOIIPOCHI MaTeMaTUKH. 7—9 Kilacchl» pazpaboTaHa B COOTBETCTBUU C TPEOOBAHUSIMU
(denepanbHOr0 TOCYIAapCTBEHHOTO O00pa30BaTEIbHOTO CTaHAApTa OCHOBHOTO
obmero oOpaszopanusi (ganee — GI'OC OOO) u HampaBieHa Ha OpPraHU3AIUIO
0o0y4eHHUs MaTeMaTHYECKOMY COJEPKaHUI0, BRIXOJAIIEMY 3a pamku DeepanbHOM
paboueil mporpaMmsl 1Mo yueOHOMY npenmety «MaTtematukay (0a30BbIi YPOBEHB)
OCHOBHOTO 00111eT0 0Opa3zoBanus (nanee — OPII), ¢ ydeTom ucnonab30BaHusI BUAOB
NESATeTbHOCTU 00YUYarOIINXCsl, OTIUYHBIX OT YPOUHBIX.

IIpu pazpabomke [Ipocpammsl yuumul8anucy ciedyrouue OOKYMeHmuol:

— nucbMo MuHKcTepcTBa npocsenieHus Poccuiickont degepaunu OT S5 U0
2022 r. Ne TB-1290/03 «O nHampaBieHUH METOJUYECKUX PEKOMEHAAIUN» IO
OpraHu3aIlid BHEYPOUHOW JESITEIIPHOCTH B paMKax peaau3aliid OOHOBJIEHHBIX
denepanbHBIX TOCYAApPCTBEHHBIX 00pa30BaTEIbHBIX CTaHAAPTOB HAYaJbHOTO
00111eT0 ¥ OCHOBHOTO 00111eT0 00pa30BaHus;

— pacnopspkenune [IpaButenscTBa Poccuiickoit deaeparuu ot 19 Hos6ps 2024
r. Ne 3333-p «O06 yTBepXKI€HUM KOMIUIEKCHOTO IUIaHA MEPOIPHUATHH 10
MOBBIIIEHUIO KaueCTBa MAaTEMaTUYECKOTO M €CTECTBEHHO-HAYYHOTO OOpa30BaHUS
Ha nepuo 10 2030 rogax.

AKTYaJILHOCTH Kypca

B ycioBusx peanuzaliu TakoOW CTPATErMUYECKOW 3alaud, KaK JTOCTUKEHUE
TEXHOJOTUYECKOTO CYBEPEHUTETA CTPaHbI, TIEpe]l MAaTEMaTUUYECKUM 00pa30BaHUEM
B UHWCJ€ TJaBHBIX IIOCTaBJEHBI CIEAYIOIIWE LEJNH: PA3BUTHE TBOPUYECKUX H
UCCIIEIOBATEIbCKUX CIOCOOHOCTEM O0ydarommxcs, WX TOJATOTOBKAa B Ipoliecce
o0ydeHHUs MaTeMaTUKe K BBIOOPY MpodeccHii, CBA3aHHBIX C Pa3BUTHEM TOUYHBIX U
€CTECTBEHHBIX HAayK M TE€XHOJOrMd. Kak BaKHBI KOJWYECTBEHHBIN I10KA3aTElb
MOBBIIIEHUSI HHTEPECa K MAaTEMATHKE BBIJICNIAETCS POCT KOJIMYECTBA BBITYCKHUKOB,
BBIOMPAIOIINX HA TOCYJAPCTBEHHOM UTOTOBOM aTTECTAIMK SK3aMEH IO MaTeMaTHKe
Ha TPO(QHILHOM ypOBHE.

OcBoenne mnpemiaraemoil I[IporpaMMbl CHOCOOCTBYET MOBBIIICHUIO Y
oOydJarommXxcs ypOBHS MOTHBAIMKM K U3YYCHUIO MATEMATHUKH, K TPOIOJDKEHUIO
n3yueHust matematuku B 10—11 kiaccax Ha yriyOJIeHHOM YPOBHE U OPUEHTHUPYET
Ha BBIOOp €IMHOTO TOCYAAPCTBEHHOTO JK3aMEHa M0 MAaTeMaTHKe MPOGUIHLHOTO
ypoBHsi. Kpome TOro, ocsoenue mpemnaraemoro B Ilporpamme conepxkanus
MO3BOJISIET PACHIUPUTH KPYT pelllaeMbIX MAaTEMAaTUUECKUX 3a/1a4 32 CUET BKIIFOUCHHS
poOJIEeMHBIX, HECTAHIAPTHBIX 3aja4, 3a7a4 MPUKIAJHOTO XapaKTepa, BBIMOTHEHUS
HCCIIEIOBATEILCKUX pabOT, B TOM YHCIE C MEXKIPEIMETHBIM COJIEPKAHUEM,



M3y4YE€HUS JOTOJIHUTEIBHBIX BOIIPOCOB KaK TEOPETUUECKOT0, TAK U MPAKTUUYECKOTO
Xapakrepa.

[Ipenycmotpenusie [IporpamMmMoin BUABI IE€ATEIBHOCTH — UHAUBUAYAIBHAS U
rpynmnoBasi NPOEKTHAasT M MCCIEN0BATEeNbCKask JEATENIbHOCTh — CIHOCOOCTBYIOT
Pa3BUTHIO TO3HABATENIbHBIX, PETYISTUBHBIX W KOMMYHHUKATHBHBIX YMEHUMN
oOyuvaromuxcsa. IIporpamMma COOTBETCTBYET W€ PACHIMPECHUS TPUKIATHON
HaIPaBJICHHOCTU Kypca MaTeMaTUKH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHusl.
Peanuzanus kypca crnocoOCTBYET BBISIBICHHIO TaJIAHTIUBBIX U  OJIAPEHHBIX
oOy4aromuxcs, MOAAECPKKE UX TATAHTOB U PA3BUTHIO CIIOCOOHOCTEH.

B GosibiMHCTBE TEM Kypca MpeAnoiaraeTcs BHITOTHEHNE UCCIEA0BATEIBCKUX
pabor. YueOHOe ucCcieloBaHUME MO MareMaThke B 7—9 Kiaccax Mpeanojaraer
noJiydeHne CyObeKTUBHO HOBOT'O JJIsl 00y4YaroIIerocs pe3yjabTaTa U HampaBlIeHO Ha
dbopmMupoBaHue UCCIETOBATEILCKUX YMEHUH: BbIJIelICHUE TTPOOJIeMbl, OpraHU3aIlus
W aHAJIU3 JIaHHBIX, BBIJBM)KEHHUE TUIIOTE3bI, POBEPKA TUITOTE3bI, (OPMYITUPOBAHUE
BBIBOJIOB U TPEJICTABICHUE PE3YJbTAaTOB HA TPAMOTHOM MAaTEMaTUUYECKOM SI3BIKE.
[Iporpamma mMoskeT ObITh BOCTpeOOBaHa 00 YJAIOIIUMHUCS, KOTOPhIE UMEIOT UHTEPEC
K M3YYCHUIO MAaTeMaTHKH, TOTOBATCS K YYaCTHIO B OJMMIIMAJAX IIKOJHHUKOB IO
MaTEMaTUKE U YIIIYOJICHHOMY U3yUYE€HUIO MATEMATUKH Ha YPOBHE CPETHETO OOIIETo
o0Opa3oBaHUsI.

eas 1 3a1aun Kypca

Peanuzanusa BHEYpOUHOUM JEATEIBHOCTH SBISIETCS HEOTHEMIIEMON YaCThIO
oOpa3oBaTelpbHOTO Tpoliecca, obecreynBass B TOM YHUCJIE€ BO3MOXKHOCTD
dbopMupoBaHus 00pa30BaATENbHBIX MPOrPAMM PA3TUYHOTO YPOBHS CIOKHOCTH U
HAIPaBJIEHHOCTH C YY€TOM OO0pa3oBaTeIbHBIX IMOTPEOHOCTEH W CIOCOOHOCTEH
oOy4aromuxcs, BKIIOYasi OJJapEeHHBIX JICTEH.

Lens IIporpammer  — oOecneyuTh UWHAUBUAYaIbHBIE MOTPEOHOCTH
oOydJarommxcs B HM3YYCHHH COJCPKAHUS MATEMATHUKH, BBIXOSIIETO 32 PaMKH
MporpaMmMbl 0230BOT0 YPOBHS.

3apaum Kypca:

1. TloBbllieHWE YypPOBHA MaTeMaTHYECKOW TIOJTOTOBKH OOYYarOIINXCS,
pa3BHUTHE YCTOMYMBOTO MHTEpPECA K yIeOHOMY mpeameTy «MaremaTukay.

2. Pa3BuTue TBOPYECKUX CHOCOOHOCTEW, MPOCTPAHCTBEHHOTO BOOOPaKEHUS,
TEOPETUYECKOIO0 MBIIUICHUS U MaTEMaTUYECKOW MHTYULIMHM, YMEHHUU paccyXaaTh
JIOTUYECKHU U aHAJM3UPOBATh CUTYyAIUU.

3. YrnyOnenue u 3aKperuieHre 0a30BbIX 3HAHWM, (DOPMUPOBAHNUE YCTONIMBBIX
HaBBIKOB pEIICHUS HECTAaHAAPTHBIX M  OJUMIMAJAHBIX 3a7a4, OCBOCHHUE
HECTaH/IAPTHBIX MOJIX0I0B U OPUTMHATIbHBIX PEIICHH.



4. O3HakOMJIEHHE C JONOJHUTEIbHBIMU  pa3lelaMd  MaTEMAaTHKH,
BBIXOJISIIIIMMU 332 paMKU 0a30BOT0 Kypca.

5. Bocriuranue camMOCTOSATEIBHOCTH, HACTOMYMBOCTA U OPraHU30BAaHHOCTHU B
XOJI€ PEILEeHHUs CIOKHBIX 3a/a4.

6. Pa3BuTHEe HaBBIKOB KOMAaHJIHOW pabOThl, APYKECKOTO CONEpPHUYECTBA U
310pOBOM KOHKYPEHIIMU CPEId CBEPCTHUKOB.

7. lloarotoBka oOy4yalIIUXCS K YYacTUIO B IIKOJIbHBIX, PallOHHBIX,
TFOPOJICKMX, PETHOHAJIbHBIX, BCEPOCCUMCKUX OJIMMIIMANAX, KOHKypcax H
COpPEBHOBAHUAX MO MaTeMaTHKE.

8. IloBpllleHWE YpOBHS TPAaMOTHOCTM B  OOJACTH  HUCIOJIb30BAHUS
«MaTEeMAaTHYECKUX MaKeTOB», OOECMEeUYMBAIOLIMX aBTOMATU3alMI0 IPOLIECCOB
NoMCKa, aHalu3a, 00pabOTKH, co3daHus, nepedaud, Gopmanuzanuu (B BHIE
CTaTUYECKUX M JUHAMHUYECKUX T'padUKOB, IUAarpaMM M TPOUYUX BHU3yaIU3aIU
PE3yNIbTaTOB aHAIM3a U MAaTEMAaTHYECKUX 3aKOHOMEPHOCTE) B mpoliecce yueOHoi
NEATeTbHOCTH TIPY M3yUYeHUH MaTEMaTHUKH.

9. Pa3BuTHe TBOpUYECKUX CIIOCOOHOCTEH, TEOPETUYECKOrO MBIIUICHUS Ha
OCHOBE UCITOJIb30BaHUs IU(POBBIX HHCTPYMEHTOB (B TOM YHUCJIE «MAaTEMAaTUYECKUX
aKeTOB») B 00J1aCTH MOJIEIMPOBAHMS, UMUTAIIMU U UHTEPIIPETAlIU a0CTPaKTHBIX
MaTEMaTHYECKUX OOBEKTOB M 00pa30oB B BUAE Pa3IUYHBIX BU3yau3aluil (B TOM
quclie MPOCTPAaHCTBEHHBIX 00BekToB). [Iporpamma paspaboraHa c y4yeTom
pexomeHnaanuit ¢peaepaibHoi pabodeit mporpaMMbl Bociutanus. B yactHocTH, OHA
YUUTHIBAET  TICHUXOJIOTO-TIEJJaTOTHYECKUE  OCOOCHHOCTH  COOTBETCTBYIOIICH
BO3PACTHOM KaTeropuu 00y4aromuxcsl.

Takum obpazom, peanuzayusa Ilpoepammul cooeticmeyem noOIYYEHUIO
CeOVIOWUX Pe3VTIbmamos:

— JOCTHKEHUE 00y4YarOIUMHCS IJIaHUPYEMBIX JUYHOCTHBIX,
METaNpEIMETHBIX U MPEIMETHBIX pE3yJNbTaTOB, B T. Y. COOTBETCTBYIOLIUX
yryOJIeHHOMY YPOBHIO U3YUYCHHS MAaTEMaTUKU;

— pa3BUTHE JTUYHOCTH 00YyUaIONUXCsl, POPMUPOBAHUIO U YOBIETBOPEHUIO UX
COLIMAJIbHO 3HAYMMbIX HHTEPECOB U MOTPEOHOCTEH;

— caMmopealu3anus OOydYaroIMXCSl 4Yepe3 ydacTUe BO BHEYPOUHOMU
NEeSATENbHOCTH.

MecTo Kypca B 00pa3oBaTeJIbHOM Ipouecce

Bo ®I'OC OOO pans o6s3aTebHOTO OOY4YEHUs yYTBEPKICHBI JIBa YPOBHS
OCBOEHUS pabOYMX MporpaMM Mo MaTeMaTtuke: 0a30BbIi U YIIIyOJIeHHBIN, HAUYMHAs
¢ 7 kmacca. ConepkaHue MporpaMMbl MO MaTeMaTuke (yriyOJICHHBIM ypOBEHD)
HalpaBJicHO Ha YAOBIETBOPEHUE TOBBIINIEHHBIX 3alpOCOB OO0ydYarouIuxcs,
CTpeMsIuuxcsi K Oojee ri1yOOKOMY OCBOEHHIO MPEAMETHBIX pE3YJbTaTOB.



[Iporpamma Kypca BHEYPOUHOU JeATENLHOCTH « TpyaHBIE BOIIPOCHI MAaTEMATUKN
HaIlpaBJIeHa Ha PACIIMPEHUE 3HAHUIA 00YyYaIOIUXCs [0 MaTEMATUKE JIJIs1 KJIACCOB C
00s3aTeNIbHBIM 0a30BbIM YPOBHEM OOYUEHHSI MAaTEMATHUKE.

TeMaTndeckoe MIaHMPOBAHKE B TPOTPAMME Kypca BHEYPOUHOU AEATEIbHOCTH
«TpynHble BONPOCHI MAaT€MaTUKW» COCTaBICHO TakK, YTO pPaclpelielICHUE
COJIEpKaTeNbHBIX pa3lieIoOB B HEM CHUHXPOHU3UPOBAHO C 00s3aTEIbHOM
nporpamMmoii 0a3oBoro ypoBHs. Peanuzauus coaepkanus npenjaraerca B Gpopmax,
OTJIMYHBIX OT ypouHbIX. ClieIyeT OTMETHUTh, UTO TAHHBIA KypC B OCHOBHOM IIKOJIE
BBICTPAUBAETCS HE TOJBKO HA PACHIMPEHUM MATEMATHYECKOrO COJEpKaHUs
0a30BOT0 ypOBHS, HO U Ha MOBBIIIEHUH YPOBHS CJIOXKHOCTH 3ajlay, MpejlaraeMbIX
TSl PELLICHMUSL.

PabGouas mporpamma Kypca BHEYPOUHOM JAesTenbHOCTH « TpymaHbIe BOMPOCHI
MaTEeMAaTHKW» MpeAHa3HAuYeHa I peal3alud B 7-9 Kjaccax M HampaBlieHa Ha
JIOCTH)KEHUE O0YYaroNMMUCS TUIAaHUPYEMBIX pe3yibraTtoB. [lociegoBaTebHOCTD
U3YUECHHUSI TEM Kypca COBIIQJIA€T MO BPEMEHHU C M3YUYEHHEM Kypca MaTeMaTUKHU
(ayireOppl ¥ TEOMETPUH) OCHOBHOM IWIKOJBI 0a30BOr0 YpPOBHS, BCE TEMbI IIO
BO3MOKHOCTU CHHXPOHU3UPOBAHBI C 0A30BBIM KypCOM MaTEMAaTHKH IO KJaccam.
Tembl mo anredpe M TEOMETPUH YEPEIYIOTCS, UYTO IO3BOJSIET MAaKCHUMAaJbHO
npuOJIU3UTH UX TI0O BPEMEHU U3yUYeHHUs K OCBOEHHIO 0a30BOI0 Kypca.

[Tpu peanuzanuu [Iporpammel neppas 3aja4a yUYuTeNsi COCTOUT B TOM, YTOOBI
co3faTh HEOOXOAMMBbIE YCIOBUS I TPUOOPETEHHs W PA3BUTUA yMEHH,
CBA3aHHBIX C IIPOBEJACHUEM UCCIEA0OBAaHUN HA MATEMAaTUYECKOM coliepKaHuu. J1is
penieHus 3Toi 3anaun B [Iporpamme 0003HaueHO MECTO U CHOPMYITUPOBAHBI TEMBI
JUTSI IPOBEJICHUS UCCIIEI0OBATEIBCKUX PalOT.

Bropas 3amawa yuurens mo peamm3anuu  [Iporpammbl  cBsizaHa  C
BO3MOKHOCTBIO CO3/1aTh YCJIOBHUS sl 00paOOTKH M MPEICTABICHUS WHPOpMAITUU
HAyYHOTO COJIEP>KaHUsA (B TOM YHCIIE C UCIIOJIb30BAaHUEM IU(PPOBBIX HHCTPYMEHTOR)
[IpY OpraHU3alu UHAMBUAYAIbHOW U TPYIIIIOBON IPOEKTHOM AEATEIBHOCTH.

Jnmg  ycmemHoW — peanu3aldd  CIIEHAPHEB IPOEKTOB  PEKOMEHIYETCA
WCIIOJIb30BaTh TEPCOHANBHBIE KOMIBIOTEPHl C YCTAHOBJICHHBIMH O(PUCHBIMHU
MporpaMMamMu U JI0CTynoM K ceth MIHTepHeT (kak MUHUMYM OJIMH KOMITBIOTEP AJISI
Ka)XJI0W TPYIIIbI).

@opMbl AEATETBHOCTH OOYYAIOLIUXCS MNPEeAyCMaTpUBAIOT AaKTUBHOCTh U
CaMOCTOSATEIILHOCTh, COYETAIOT HMHAMBUAYaTbHYI0O ¥ TPYNIOBYIO pabory,
OTJIMYAIOTCSl OT YPOUHBIX 00J€€ MIMPOKUM HCIOJIb30BAHUEM UCCIIEA0BATEIBCKON U
MPOCKTHOM  AESATEIBbHOCTH, PpEIICHHWEM  HECTaHJApTHBIX 3aJady W Jp.
CtpykTypupOoBaHUE TEMaTUYECKOTO IulaHUpoBaHUsi B [IporpamMme cOOTBETCTBYET



MOPSIAKY U3YUYECHUS Pa3IeiIoB U TEM aireOpbl U TEOMETPUU B OCHOBHOM IIKOJIE U TEM
CaMbIM 00ECIEeYnBAET MPEEMCTBEHHOCTh YPOUHOM U BHEYPOUHOU NESATEIHLHOCTH.

Peanuzanua I[lporpamMmbl mpeamnosiaraeT COYETaHUE PA3IMYHBIX (POpM
IPYIINOBON pabOThl (AMCKYCCHS; MaTeMaTHYECKOE COPEBHOBAHUE; MPAKTUKYM;
BBIOOp TEMBI ITPOEKTA, TUIAHUPOBaHUE padOT, paclpeeseHrue pojei, B3aUMOOIIEHKa
MIPU BBITIOJTHEHUW TPYNIOBBIX MPOEKTOB W HCCIEIOBAHUM) U WHIWBUIYaTbHOU
paboThl (BBIMOJHEHUE WHAUBUAYAIBHOTO MCCJIEAOBaHUSA, B TOM YHCIE C
HCIIOJIb30BaHUEM HHU(PPOBBIX MHCTPYMEHTOB; MPOBEIECHUE YCTHOTO OOOCHOBaHMS
IIpU PELICHUM HECTaHJAPTHBIX 3aJ]ay, 3a7a4 IMOBBIIIEHHOTO YPOBHS CIIOKHOCTH;
MOCTPOEHUE MATEMaTUYECKUX MOJICNICH, WX HWCCIEI0BAHUE; WHTEPIIpETAIUs
MOJIYYCHHBIX PE3YyJbTaTOB MpPU PEUICHHWM 3aJad C MEXKIOPEAMETHBIM U
NPaKTUYECKUM COJIepKAaHUEM; TIOMCK, WHTEpOpeTamus, Mpeoopa3oBaHue U
MIPUMEHEHHE MaTeMaTUYeCKOW MH(POPMAIUHU; CAMOCTOSITEIbHOE OTKPBHITHE HOBOTO
Marematudeckoro ¢akra). Hcmonb3oBanue Takux QopMm paboThl TOMOraer
pa3BUBaTh y OOYYarOIIUXCS, C OJHOW CTOPOHBI, HAaBBIKK BOCHPHUSATHS HOBOU
uHQopMalMK TpU pPa3IUdHBIX ¢dopMax ee TMojadyv, a C JPYyroidl CTOPOHBI —
aKTUBHOCTH, CaMOCTOSITEIBHOCTh M CIIOCOOHOCTh K TBOpuecTBY. (CBOCHHE
[IporpamMmsbl TOJKHO JOTIONHATH M pa3BUBATh 3HAHUSA U YMEHHUs 00y4arouiuxcs B
00J1aCTH MaTeMaTUKH, OPUEHTUPOBATH UX HAa 00YUYEHHE B CPEHEN IIKOJIE B KJIaccax,
npelycMaTpUBAIOIIMX OCBOCHHE MAaTeMaTHKW Ha YIriyOJIEHHOM YpOBHE, B
YaCTHOCTU TEXHOJIOTHYECKOTO MpoQuiis, a TaKKe CIIOCOOCTBOBATH COIHMAIIBHOMY
(hOpMUPOBAHUIO TUYHOCTH 00YHAIOITUXCS.

[Iporpamma kypca paccuntana Ha 27 4aoB B TCUCHHE TPEX JIET OOy4YCHUS B 7—
9 xnaccax (9 gacoB B kaxjaoM kiacce). LlemecooOpa3HbIM sABISIETCS YyepeoBaHUE
TEM 3aHSITHH ¢ anreOpandecKuM U TEOMETPUIECKUM COJIepKAHUEM.

B 3aBHCMMOCTM OT KOHKPETHBIX YCIOBUM peanuzauuu I[Iporpammber u
KOJIMYECTBa 00y4alomuXxcs JAOMycKaeTcs (popMupoBaHue TPy U3 00ydaronIuxcs
pa3sHbIX KIJIACCOB B IpeAenax oOAHOM mapawienu. I[Iporpamma Moxer
peann30BBIBAaTHCS 00pa30BAaTENBHON OpraHu3anyeld CaMOCTOSTENbHO JHOO0 Ha
OCHOBE B3aUMOJICUCTBHUS C JPYITMMHM OpPraHu3alUsMH, OCYIIECTBIISIOIIUMU
o0pa3oBaTeIbHYIO ACSTEIHHOCTb.

[To ycMOTpeHHIO YUUTENSI HEKOTOPBIC 3aHATHS MOTYT OBITh MCKITIOYCHBI WIIH
3aMeHeHbl. PekoMenayeTcsa BKIOUUTh B IIporpammy pernoHaibHBI KOMIIOHEHT:
DKCKYPCHHM HA TMPEANpPUSATHsS, B PETHOHAIBHBIE MY3€H, BY3bl TEXHUYECKOU
HaIpaBJICHHOCTH [ TOBBIINIEHUSI HMHTEpeca OOydaromMXcs K MPAKTHUYECKOMY
M3y4eHHUIO TTpodeccuid, CBA3aHHBIX C MATEMATHKOM.



COJAEPKAHUE KYPCA
7 KIIACC

JuieMeHThl HcTOpuU. O0mue NOHATHA reoMeTpru. OCHOBHBIE (PUIYPbI

Uctopusi BO3HUKHOBEHUST M pa3BuTusa reomerpuu. l[lonsTus: akcuoma,
TEOpeMa, CBOWMCTBO, MPU3HAK, JOKA3aTEIbCTBO, onpeacneHue. MHCTpyMEeHThI IS
U3MEpEHUN U NOCTPOCHUH. B3auMHOE paclojioKEHHE TOYEK Ha MPSIMOM.
N3mepenne IMHBI OTpE3Ka, pPACCTOSSHHE MEXIy TOYKaMH. B3anmHoe
pacnionokenre npsAMmbiX. JlomaHas. Buael smoMmasbiX. J[nMHA  JIOMaHOW.
Muoroyrosbauku. llepumeTp MHOroyrosibHuka. IloHsATHE O BBINYKIBIX U
HEBBIMYKJIBIX MHOTOYTOJIbHUKAX.

Yucuaa v BoIuncjaeHus. /J1eJuMocTb

[Ipu3Haku genumocTu: (GOpMYIMpPOBKA W JI0OKa3aTeslbCcTBO. PemieHue 3amady
NOBBIIIEHHON  CIIOHOCTM HAa JECIMMOCTb. PelleHue CIOKETHBIX  3aaad
apuhMETHIECKUM METOJIOM.

Hccneoosamenvckas paboma: NeIMMOCTb U €€ CBOMCTRBA.

AJire0panvecKne BbIPasKeHH s

CrereHd, MHOTOYIEHBI, TpeoOpa3oBaHUE€ MHOTOWICHOB, JIEUCTBUS C
MHOTrowieHaMHd. MHorowieH cranpaptHoro Buaa. CreneHb MHorouieHa. KopHu
MHOrowieHa. HaxoxneHue kopHel MHorowieHa. Jloka3aTeiabCTBO TOXKIECTB.
Pa3Hble moaX0abI K 10KA3aTENBCTBY TOXKIIECTB.

Hccnedosamenvckasn paboma: Kak HaWTH KOPEHb MHOTOUJICHA?

TpeyroabHuku. [Ipu3HaKu paBeHCTBA TPEYrOJbHUKOB

Tpeyronsnuku. PaBHbIE TPEYrONBHUKHA B T€OMETPUUYECKUX KOHPUTYpAIUIX.
IIpu3Haku paBeHCTBa TpPEYroJbHUKOB. [Ipu3Haku paBeHCTBA MPSIMOYTOJIbHBIX
TPEYTrOJbHUKOB. [lepreHauKyIsip 1 HaKJIOHHAs.

YpaBHeHUs U CHCTEMbI YPABHCHU U

JIunelinbple ypaBHEHUS U UX cUcTeMbl. OTpeiesieHre Ynciia KOpHE JIMHEHHOTO
ypaBHEHUs. PellieHne MTMHENHBIX YPaBHEHNM, COAEPKAIINUX 3HAK MOAYJIA. Pemenue
JIMHEMHBIX YpaBHEHUHN C mapameTrpaMmu. PelieHune cucteMm JIMHEWHBIX YpaBHEHUU
pPa3HbIMU METOJAMH.

Hccneoosamenvcrkas paboma: NWHEHHBIE YpPAaBHEHHsI, COJEpIKAIINE 3HAK
MonyJiis. [locTpoeHus: ¢ MOMOIIBIO HUPKYJS U TUHEHKH OOOCHOBaHUS MPOCTEHIITUX
IIOCTPOEHUM, JTalbl 3aJadyd Ha IOCTPOCHMS, PEIICHUE 3aJad Ha IOCTPOCHUE
LHUPKYJIEM U JTUHEUKOM.

OceBasi cummeTpus

@urypsl ¢ 0ceBoil cuMmmeTpuei. [Ipumepsl CMMMETpUN B OKPYKAIOIIEM MUPE.

IIpoexm: cUMMETpPHS B OKPYKAIOIIEM MUPE.

MHOroyroJibHUKHM U reOMeTpHYecKue HePaBeHCTBA



CyMMa BHYTPEHHHUX YTJIOB MHOTOYTOJIbHUKA M BHEIIHUX YIJIOB BBIITYKJIOTO
MHOroyrojibHuka. COOTHOIIEHHS MEXKIYy CTOPOHAMHM M YIJIaMHU TPEYTrOJIbHUKA.
Hepagenctso tpeyronpurka. HepaBeHCTBO 0 miMHe 10MaHoM. HepaBeHCTBO MEX Y
MEPIEHAUKYJISIPOM U HAKJIOHHOW. PacCcToOssHME OT TOUKH 0 IPSAMOIA.

Hccnedosamenvckas paboma: T€OMETPUUECKUE HEPABEHCTBA.

DyHKUUHA

Ilouck oOnacth ompeAeseHUss W MHOXKECTBa 3HAYCHUU (PYHKIUU.
Hcnonw3oBanue pa3anyHbiX crioco0oB 3aanust GyHKIuU. Mcnonb3oBaHue CBOMCTB
byHKIMI s aHanmu3a TpadUKOB peajbHbIX 3aBUCUMOCTEW (Hynmu (QyHKIUH,
IPOMEXKYTKHU 3HAKOTIOCTOSTHCTBA (DYHKIIUH, IIPOMEKYTKHA BO3PACTAHUS U YOBIBAHUS
dbyHKIIMY, HanOoJIbllIee U HaUMEHbIee 3HaueHUsT PyHkiuu). ['paduku, KycoyHo-
3a/1aHHBIC (PYHKIIUH.

Hccneoosamenvckas paboma: cpaBHEHUE CBOUCTB (YHKIIMU U UX IPaUKOB B
3aBUCUMOCTHU OT MapaMeTpPOB.

I'eomeTpuyeckue MecTa TOUEK

B3anmHoe pacnionoxxeHue okpy>XKHOCTHU U npsAMoil. [I[pumepsl reoMmeTpuuecKrux
MECT TOYEK Ha IUIOCKOCTH. MeToj] r€OMETPUYECKMX MECT TOUEK MpPH PEelICHUU
r€OMETPUYECKHUX 33/1a4.

8 KIIACC

Yucia 1 BHIYMCICHUSA

KBanpaTHsiil KOpeHb. BrinosiHeHNE onepalnii ¢ UppaMOHAIbHBIMU YHCIIAMM.

AsireOpanyeckue BbIpasKeHUs

Hpo6Ho-parmonanbHblie Beipakenust. Ctenenu. BrimoaHeHne ToK1eCTBEHHBIX
npeoOpa3oBaHui parMoOHAIbHBIX BRIPAKCHUH.

LenTpanbHass cCMMMeETPUS

@opMyIUpPOBKA ONPENEICHUS] W JI0KA3aTEIbCTBO CBOMCTB ILIEHTPAIbHO-
CUMMETpHUYHBIX (uryp. JleneHne oTpe3ka Ha paBHbIC YaCTH C TTOMOIIBIO IUPKYJIS U
muHeliku. MccnenoBarenbckas paboTa: CBOWMCTBA IEHTPAIBHO-CHMMETPUYHBIX
buryp.

Ilpoexm: eHTpaIbHAsl CHMMETPHS B OKPYKAOLIEM MUPE.

YeTbIpEXyroabHUKU

[lapannenorpamMm, ero mnpusHaku H cBoiicTBa. [IpsAMOyrojsbHUK, pOMO,
KBaJIpaT, UX MPHU3HAKU W CBOWCTBa. Tpamernus. PaBHOOenpeHHas Tpamemus, e
cBOMcCTBa U npu3Haku. CpeaHsis TUHUS TPEYTOJbHUKA U CPEAHSS TUHUS TPareiuu.
CBoiicTBa U NMPU3HAKH CHEIUATBHBIX BUOB YETHIPEXYTOJIbHUKOB

Hccnedosamenvckas paboma: 3HAKOMbIE U HE3HAKOMbIE YEThIPEXYTOJIbHUKH.

YpaBHeHUS U HEPABEHCTBA



Onpenenenue paBHOCUIBHBIX ypaBHEHUU. [IpuMeHeHe CBOMCTB ypaBHEHUHN
C OnHOM mnepeMeHHOU. OrmpeneneHue KOJIUYECTBA JIEMCTBUTENBHBIX KOpPHEH
KBQJIpaTHOTO  ypaBHEHHUsA. PemieHwe  apoOHO-pallMOHAIBHBIX  YpPaBHEHUH,
CBOJISIIIIMXCS K IMHEWHBIM WJTH K KBaJIPaTHBIM YPAaBHEHHSIM, HCIIOIH30BAaHNUE METOIa
3aMEHbl TIEpEeMEHHOW. PelmeHne TEKCTOBBIX 3a7ad anreOpandecKkuM CIIOCOOOM:
MePexo]] OT CIIOBECHON (POPMYTUPOBKH YCIOBHUS 3aaUH K alreOpandecKoil Moaenn
MyTeM  COCTABJICHUS  YPaBHEHUS, PEIICHWE COCTABICHHOTO  YpPaBHCHUS,
WHTEpIpeTanus pe3yibrara. |'paduueckas WHTEpHpeTanus YpaBHCHHH C JABYMS
IEPEMCHHBIMH.

Pemenue cucteMm ypaBHEHUH, B KOTOPBIX OJHO W3 YPaBHCHHUH HE SBISCTCS
TuHeHHBIM. ['paduyeckas WHTEpHpeTanus pEUICHUS YpPaBHCHHS C  JBYMS
NEPEeMCHHBIMH W CHUCTEM YypaBHEGHUW C JABYMs II€pEMCHHBIMHU. PerieHue
HEJIMHCWHBIX HEPABCHCTB U UX CHCTEM. PellleHne HepaBEHCTB, COACpPIKAIIUX 3HAK
monyisi. 300pakeHne pelieHuss HepaBeHCTBA C OJIHOM MEPEMEHHON M CHCTEMBI
HEPABCHCTB Ha KOOPJMHATHOW MPSAMOM, 3alMCh PEIICHUS C IMOMOIIBIO CHMBOJIOB.
HepaBeHCTBO ¢ JOByMs NEepeMEHHBIMU. ['padudeckuii MeTOa PEIICHHS CHCTEM
HEPABCHCTB C JIBYMS IEPEMCHHBIMHU.

Hccnedosamenvckas paboma: paBHOCUIBHOCTD U CIICJICTBHE.

Hccneoosamenvckan paboma: tpadudeckas WHTEpIIpPETAlUs ypaBHEHUH C
JBYMsI TIEPEMEHHBIMHU.

Hccneoosamenvckas paboma: TpapuUecKuii METON pEIICHUS CHUCTEM
HEPABEHCTB C JABYMS I€PEMEHHBIMHU.

IIpeoOpa3oBanue nogoous

[IpeoGpazoBanue nmogodus u nmogoOHbie purypsl. COOTHOIICHHS B MOJO00OHBIX
durypax.

Hccnedosamenvckas paboma: 910 Takoe Gppakran?

Jloka3aTe/ibCTBA HEPABEHCTB

OreHka 3HaYeHUsT BBIPAKEHUS C UCIIOJIb30BaHWEM HepaBeHCTB. [IpuMmenenue
CBOMCTB HEpaBEHCTB B Xoje pemieHus 3anad. OmnpenerceHUe pPaBHOCHIBHBIX
HepaBeHCTB. [|oka3aTensCTBO HEPABEHCTB. PelieHne TeKCTOBBIX 33124 € MTOMOIIIBIO
JIMHEVHBIX HEPABEHCTB C OJTHOW NEPEMEHHOM.

Hccneoosamenvckasn paboma: nmuHeiHOE HEPABEHCTBO C OHON MEPEMEHHOM C
napameTpoM.

IIpsiMoyroibHbIE TPEYT0JIbHUKH

Teopema Iludaropa u €€ nmpuMeHEeHHE MPHU PENICHUN MPAKTUYECKUX 3a7ad.
Jloka3aTeabCTBO COOTHOIICHWA MEXIy MPOMOPIHUOHATEHEIMU OTpPE3KaMu B
MPSIMOYTOJIEHOM TPEYTOJIbHUKE (BBICOTA, MPOBEAEHHAS U3 BEPIIUHBI TIPSIMOTO yTJIa;
METPUYECKHE COOTHOIICHMs). [IpUMEHEHHWe COOTHONIEHWH TIPU PEHICHUH



F€OMETPUYECKUX  3a7ady. |pUrOHOMETpHYECKHE (QYHKIUU OCTPOro  yria
MPSIMOYT'OJIBHOTO TPEYTOJIbHUKA (CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHT€HC). 3HAUCHHUSI
TpuroHoMmeTpuyeckux GyHkuuii ans yrimoB 30°, 45°, 60°. Pemenue 3amau c
HCIIOJIb30BaHUEM TPUTOHOMETPUUECKUX (DYHKITUH.

IIpakmuxym: pemieHue NpakTUKO-OPUEHTUPOBAHHBIX 3a/a4.

Mamemamuueckoe copesnoganue.; pelIeHUE 3a1a4 Pa3HbIMU METOIAMM.

DyHKUUH

[louck obOnacTu ompeneneHuss U MHOXKecTBa 3HadeHUH QyHkuuu. [padux
byukiuu K/X. dynkmnus Buaa (ax + b)/(cx + d).

Yucia ¥ BBIYUCICHUSA: ACJIUMOCTD

@opMyIUpPOBKA ONPEACICHUS NEJIMMOCTH HALEJIO0, YUCEJ, CPAaBHUMBIX IO
JAHHOMY MOAYJI0. BblnonHeHue neneHuss ¢ ocTtaTkoM. JlOoKa3aTelnbCcTBO M
IPUMEHEHHE CBOMCTB CPAaBHEHUHU MO MoAyr0. HaxoIeHue ocTaTKOB CyMMBbI U
IIPOU3BENICHUS 110 JTAHHOMY MOJYJIIO.

Hccnedosamenvckas paboma: NenuMOCTb.

9 KITIACC

YpaBHeHUsS ¥ HEPABEHCTBA

bukBagpatHbie ypaBHeHHs. MeTOAbl PaBHOCUIIBHBIX MpeoOpa3oBaHuUi,
3aMeHbI MePEMEHHOM, rpapuIecKoro MeTo1a MPHU PeIIeHUH ypaBHeHUM 3-i u 4-ii
cTerneHei. PellieHre HepaBeHCTB, coJiepKaIINX 3HaK Moayis. HepaBeHCTBO ¢ IByMs
nepeMeHHbIMU. [IprMenenne rpaduueckoro MeTo1a peleHus CUCTEM HEPAaBEHCTB
C JByMs TepeMeHHBIMH. PerieHue ApoOHO-pallMOHANBHBIX YpPaBHEHHH U
HepaBeHCTB. [locTpoenune rpadukoB ypaBHEHHI, B TOM YHUCIE C UCMOJIb30BAHHEM
mupoBbIX pecypcoB. [IpuBoauTh TpaduuecKyr0o HHTEPHPETALHUIO PEIICHUS
YpaBHEHUS C JBYMsI IEPEMEHHBIMU U CUCTEM YPABHEHHU C JBYMS IEPEMEHHBIMU.
HUccnenoBanne cucreM HEIMHEWHBIX YpaBHEHUNM C mapameTrpoM. Pemienue
HEPABEHCTB C JBYMsI IEPEMEHHBIMU U UX CUCTEM.

Hccneoosamenvckue pabomsi: pelieHWE 3ajad C MapaMeTpaMu  —
anredpandecKuM METOI0OM; TpaUIECKUM METOIOM.

Penienue TpeyroibHUKOB

TeopeMa CHHYCOB M TeOpeMa KOCHHYCOB, WX IMPHUMEHEHHUE IPU PEUICHUU
TPEYTOJIbHUKOB u MMPAKTUYECKUX 3a7ad4. CooTHomieHus MEXITY
TpUroHOMeTpudeckuMu  QyHKIuamu. [Ipocteitmme Qopmynsl npuBeacHMUS,
BBIBOJIMMBIE U3 TEOMETPHIECKUX cOoOpakeHnid. Haxoxkaenue paanyca onmmucaHHOM
OKPY>KHOCTH. dopmyna I'epona. dopmyia IJIOIIAIU BBIIYKJIOT'O
YETBIPEXYTOJIbHUKA.

Ilpakmukym: pEWIEHHWE TEOMETPUUYECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4 pa3HbIMU METOIAMMU.



AJireOpauyveckne BbIpazKeHU sl

CreneHb ¢ pallMOHAIIBHBIM MTOKA3aTEJIEM.

Onpenenenue KOpHs N-il CTENIEHU U CTENIEHH C PAIlMOHAIIBHBIM MTOKA3aTEIIEM.

[Ipumenenue omepalnuy H3BICUEHUS KOPHS N-U CTENEHU, UCIOIb3Ys MpU
HEOOXOJUMOCTU KaJIbKYJSATOP. BhIUMCICHNE 3HAUEHUS CTETICHU C PallMOHATbHBIM
nokazareneM. OlEHKa 3HA4YeHUW KOpPHA N-Ml CTENEHHU, 3HAYEHUE CTENEHU C
pallMOHAJIBLHBIM TOKa3aTeJIeM I1EIbIMU YHUCIaMU M JCCATUYHBIMU JIPOOSIMHU.
CpaBHeHHE U YHOPSIOYMBAHUE PAIMOHATIBHBIX M HUPPALUMOHAIBHBIX YHCET,
3alUCAaHHBIX C TIOMOINBIO KOpPHA N- CTEMEeHH, CTENEeHU C PalMOHAIbHBIM
nokaszaTtejieM. BBIMOMHEHNE TOXIASCTBEHHBIX MPeoOpa3oBaHU  BBIPAKCHHUI,
coAepKalx KOPEeHb N-i CTENEHU, CTENEHb C PAIMOHAIBHBIM MTOKA3aTeIeM.

IlonoOue TpeyroJibHMKOB

TeopeMbl O NPOU3BEACHUM OTPE3KOB XOpJl, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaApaTe KacaresbHOW, TeopeMbl UeBbl 1 MeHenas.
UccnenoBanne, B TOM YHCIE C TMOMOIIBIO ITU(PPOBBIX PECYpPCOB, H3ydaeMbIX
koH(purypanuii. [IpumMeHeHHe MaHHBIX TEOPEM NPH PEIICHUU TEOMETPUYECKHUX
3a/1a4. 3HAKOMCTBO C MOHATHEM TOMOTETHH, C €r0 MPUMEHEHHEM, B TOM YHUCJIE B
NPaKTUYECKUX CUTYAIUsX.

Hccneoosamenvcrkas paboma (C UCIONB30BAHUEM IMPOTPAMMHBIX CPEICTB):
TOMOTETHS U €€ CBOWCTBA.

DOyHKUUA

[Tonsitue «dyukusa». [lpumeHenue cBOWCTB (YHKIWN: HYMH (QYHKIHH,
IPOMEXYTKH 3HAKOTIOCTOSTHCTBA (DYHKIIMH, TPOMEXKYTKHA BO3pACTAHUS U YOBIBAHUS
(GyHKIIMU, YETHBIE U HEYETHBIC (PYHKIMU, HAaUOOJNbIIIee U HAMMEHBIIIEE 3HAUCHUS
dbyaknuu npu pemenun 3anad. [loctpoenue rpadukoB (PYHKIHA C MTOMOIIBIO
npeodpazoBanuii Buaa: f(x) —f(X) + a; f(x) — f(x + a); f(x) — kf(x), f(x) —f(| x ),
f(x) = [1(x) |

PacrioznaBanme cTeneHHbIX (YHKIMA W TOCTPOCHHE SCKH30B TpaduKOB
CTENICHHBIX (YHKIIMA C HATypaJbHBIMH TIOKA3aTeNsIMA Pa3HOW YETHOCTH.
Hcnonb3oBanue CBOMCTB TpadUKOB CTEMEHHBIX (YHKIUNA C HATypaTbHBIMH
TOKa3aTesIMH TIPU pelieHun 3axad. [locTpoenue rpadgukoB GyHKIHM y= VX , Y =
Ix y=|x]|.

HUccneoosamenvcrkas paboma: mosenenne GyHKIMA W ee rpaduka B
3aBUCHUMOCTHU OT MapaMeTpa.

MeToa KOOpAMHAT

[lapamnenbHOCT, M NEPHEHIUKYJISAPHOCTh MPAMBIX (Yepe3  YyIJIOBOM
Ko3(ppunueHr).



Haxoxxnenue mnepeceyeHUll OKPY)KHOCTEH U IPAMBIX B KOOpAUHATAX.
dopmyna paccTOSIHAS OT TOYKMA A0 MNpsiMou. [lnomaas napamienorpamMmma B
KOOpAWHATaX, MOHATHE 00 OpUEeHTUpPOBaHHOW mmiomanau. [Ipumenenue Merojna
KOOPAMHAT B  MPAKTUKO-OPHUEHTUPOBAHHBIX  TE€OMETPUYECKUX  3ajayax,
WCCIIEIOBAHUE TTPUIIOKEHUSI METO/Ia KOOPJAUHAT B BEIYUCIUTEIIBHON MaTEMATUKE U
uH(pOpMaTHKeE.

Hccneoosamenvckas  paboma:  peunieHue  MNPaAKTHKO-OPUEHTUPOBAHHOU
F€OMETPUUECKOM 3a]a4i METOJIOM KOOpPAUHAT.

IIpaBwibHbIE MHOTOYT0JILHUKH. OKPYKHOCTH U MHOTOYT OJIbHUKH

[TonsTHEe NPaBUIBHOTO MHOTIOYrojibHHKa. DOpMynbl sl BBIYUCICHUA
AJIEMEHTOB TPABUJILHBIX MHOTOYTOJIBHUKOB (CTOPOHA, paguyC BIUCAHHOW U
OMHMCAHHOM OKPY>KHOCTEH). BoIBOJ (hOpMYIT ITMHBI OKPYKHOCTH | IUIOIIAIU KpyTa.
JlnuHa Iyru OKpY>KHOCTH, pajuaHHas Mepa yria. [lnomanbs kpyra v Imiomajib
KPYTrOBOI'O CEKTOpa. BrluucieHue mepuMeTpoB U IUIOMIAJEH CIOXKHBIX (uryp,
BKJTIOUAIOIIMX AJIEMEHTHI KpyTa.

Camocmosmenvrhoe omkpvimue. KaKk HAUTH TEPUMETP U IUIOLIA]Ib CI0XKHOMN
burypsi?

IIpakmuxym: penieHue 3a1a4 MOBbIIIEHHON CII0)KHOCTH.

Yuci0BbIE MOCTEA0BATEIbHOCTH M MPOrPecCuu

Onpenenenue BHJIOB MOCJIEA0BaTEIbHOCTEM: OrpaHUYCHHAS
NIOCJIEI0BATENILHOCTb, MOHOTOHHO BO3pacTaromias (yObIBarorasi)
nocieoBaTesbHOCTh. [IpeicTaBiienrie OECKOHEUHBIX TMEPUOAMYECKUX JIpolei B
BUJIE OOBIKHOBEHHBIX. 3HAKOMCTBO C MOHSITUEM CXOJUMOCTH MOCIIEI0BATEILHOCTH,
HaXO0XJICHHE CYMMBI OECKOHEYHO YOBIBAIOIIEH TIeOMETPUUYECKOW MPOTPECcCHH.
[IpumeHeHne MeToga MaTeMaTUYECKON MHIYKITUH.

Hccneoosamenvcrkas paboma: TOBEACHUE TOCIEIOBATEIILHOCTEH — OT
TUIIOTE3BI 10 1I0KA3aTEIbCTBA.

JABHKEHHS JIOCKOCTH

LentpansHas cummetpus. LleHTpanbHO-cuMmMeTpuaHble Gurypsl. [ToBopoT.
OceBas cummetpusi. OUryppl, CUMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOH OCH.
[TapamnenpHblii mepenoc. [lonaTre nBMKeHUS U ero cBoicTBa. PaBeHcTBO huryp.
[IposiBneHns cHUMMETpUM B TMPUPOAE, KUBOIHUCH, CKYJIBITYPE, aApPXUTEKTypE.
Komnosunuu paBuxenuit (mpocreiiiine npumepsl). [lpuMeHeHue B pelieHUH
r€OMETPUUYECKUX 3aa4.

Hccnedosamenvckas paboma (¢ uCnoib308aHuemM HPOSPAMMHBIX CPEOCMSB):
KOMITO3MIIUS IBUKECHUM.



IHIJTIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATBI

1) nampuomuyecko2o eocnumanusi:

- [POSIBICHME HHTEpPEcCa K IMPOLIIOMY U HACTOSALIEMY POCCUHUCKOU
MaTeMaTHKH;

- LEHHOCTHOE OTHOIIEHHWE K JOCTH)KEHHUSIM POCCUHUCKHX MaTEMaTHUKOB U
POCCHICKOM MaTeMaTHYEeCKOM IIKOJIbI, K MCIOIb30BAHUIO 3TUX JOCTHIKEHUU B
JApYTUX HayKax v MPUKIAIHbIX cepax;

2) epaxcoancko2o u 0yX08HO-HPABCMBEHHO20 BOCNUMAHUSL:

TOTOBHOCTh K BBITIOJIHEHHIO OOSI3aHHOCTEH Tpa)KIaHUHA U peaju3allid €ro
IpaB; MPEACTaBICHUE 0 MATEMATUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3THUUHBIX
CTPYKTYp, SIBJICHUH, MPOLEAYp TIpakJaHCKOro oOliecTBa (Hampumep, BBIOOPHI,
ONpOCHI), TOTOBHOCTb K OOCYXICHUIO OTHYECKUX MpOOJieM, CBA3AaHHBIX C
NPAKTUYECKUM TMPUMEHEHUEM JIOCTM)KEHMM HayKW; OCO3HaHHE Ba)KHOCTH
MOPaJIbHO-3TUYECKUX PUHIIUIIOB B ICSITEIbBHOCTH YYEHOT0;

3) mpyoogoeo eocnumanusi. YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUU
NPAKTUYECKUX 3a/lad MaTeMaTUYeCKOW HaNpaBIIEHHOCTH; OCO3HAHHME Ba)KHOCTHU
MaTEeMaTU4YEeCKOro oOpa3oBaHMsI HAa MPOTSHKEHWH BCEM JKU3HU Uil YCIIEUTHOM
npodeccuoHaIbHOM  NEATeTbHOCTH U pa3BUTHE HEOOXOJAMMBIX  YMEHHI;
OCO3HAHHBIN BBHIOOP M MOCTPOCHHE WHIWBHUAYATbHOW TPAEKTOPUH O0Opa30BaHUS U
’KU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HTHTEPECOB U 0OIIECTBEHHBIX MOTPEOHOCTEH;

4) sacmemuueckoeo 6ocnumanus; CIOCOOHOCTh K IMOIIMOHATEHOMY
U OCTETUYECKOMY BOCIPHUATHIO MAaTEMaTHYECKUX OOBEKTOB, 3a/ad, pEIICHUH,
pacCcyXKJIeHUM; yMEHUE BUIACTh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) wyewnocmu Hayunoco nO3HAHUA: OPHUEHTALMS B JIEATEILHOCTH Ha
COBPEMEHHYIO CUCTEMY Hay4YHBIX MPEICTABIECHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS YEJIOBEKa, MPUPOJABI U OOLIECTBa; MOHUMAHUE MAaTEeMaTHUYECKON HayKu
KaK cQepbl 4eI0BEYECKON NEeATEIbHOCTH, ITANOB €€ Pa3BUTHUS M 3HAUUMOCTH IS
pa3BUTHs UMBUIM3ALMM; OBJIAJICHHUE SI3bIKOM MaT€MaTHKHM W MaTeMaTU4eCKON
KyJIbTypOM  Kak CpEICTBOM IIO3HaHUS  MHUpPA; OBJAJACHUE  HAaBBIKAMU
HCCJIEI0BATEIBCKON AEATENBHOCTH;

6) ¢uszuueckoeo eocnumanus, Gopmuposanus Kyibmypvl 300p0o6bs W
SMOIIMOHAJILHOTO 0JIaroNoay4Yusi: FOTOBHOCTh NPUMEHATh MaTEMAaTUUECKUE 3HAHUS
B MHTEpECax CBOEro 3J0pOBbs, BEIAEHUS 3J0pOBOr0 00pa3a XU3HHU (340pOBOE
NUTaHUe, cOATAaHCUPOBAHHBIN PEXKUM 3aHATHH M OTIbIXA, pEryJisipHas Qpuanyeckas
aKTUBHOCTb), CPOPMHUPOBAHHOCTh HaBbIKA pe(dIeKCUH, MPU3HAHKUE CBOETO MpaBa Ha
OLIMOKY M TAKOT'O )K€ MpaBa IPyroro 4eji0oBeKa;



7)  9KOMO2UYeCcKo20  B0CHUMAHUA: ~ OPUEHTAlMs  Ha  NPUMEHEHHE
MaTeMaTU4YeCKUX 3HAHUM U9 pelIeHWsT 3a7Jad B 00JacTH COXPaHHOCTH
OKpYXKarolel cpenbl; IUIAHUPOBAaHUE TMOCTYNMKOB M OIEHKAa HMX BO3MOXKHBIX
MOCJIEICTBUN Il  OKPY’KaIOIIEH Cpellbl; OCO3HAaHUE TIJI00ANIbHOIO Xapakrepa
AKOJIOTUUYECKUX MPOOJIEM U MyTeH UX PEIICHUS;

8) aoanmayuu K U3MEeHAIOWUMCSL YCLOBUAM COYUATILHOU U NPUPOOHOLU CPEOb:

TOTOBHOCTh K JICMCTBUSM B YCJIOBHUSX HEONPEIEIECHHOCTH, MOBBIIICHUIO
YPOBHSI CBOE€H KOMIIETEHTHOCTU YePe3 MPAKTUUECKYIO JCSATEILHOCTh, B TOM YHCIIE
YMEHUE YYUTHCA Y JPYTUX JIOJeH, MPUOOpeTaTh B COBMECTHOM JESATEIHLHOCTH
HOBBIC 3HAHUWS, HABBIKM W KOMIIETEHIIUM U3 OMbITa JAPYTUX; HEOOXOIUMOCTH
dbopmMupoBaTh HOBBIC 3HaHUS, (POPMYIUPOBATH HJEH, TOHATUS, THUIOTE3bI 00
00BEKTax U SBJICHUSIX, B TOM YHCJIE paHEee HE U3BECTHBIX, OCO3HABATH JCHUIIUTHI
COOCTBEHHBIX 3HAHWW W KOMIIETCHTHOCTEH, IUIAHUPOBATh CBOE pa3BUTHUE;
CIIOCOOHOCTh OCO3HaBaTh CTPECCOBYIO CHUTYallMI0, BOCIPUHHUMATH CTPECCOBYIO
CUTYyaIlMI0 KaK BBI3OB, TPEOYIOIMI KOHTPMEpP, KOPPEKTHPOBATh MPUHHUMACMBIC
pelieHus M JeucTBHs, (POPMYNIHpPOBATH W OLIGHWBATh PHUCKA M TIOCIIEACTBUSA,
dbopMupOBaTh OTBIT;

9) 6ocnumanusi UHGOPMAYUOHHOU KYIbMYPbL:

NpOsIBIIEHWE HHTEpeca K HCIOIb30BAHUIO IUGPOBBIX TEXHOJIOTUN IS
ONTUMM3AIMU TIPOIECCOB TIOMUCKA, aHalu3a, 0O0pabdOTKH, CO3[aHusA, Neperaydu
MaTeMaTU4YeCKOW MH(OpMAIMK M BU3yaIH3alUil MaTeMaTHYeCKUX 00O0OIIeHUN U
pPE3yJIbTATOB aHANIM3a; TOTOBHOCTh K HCIOJIb30BAHUIO HHU(PPOBBIX HHCTPYMEHTOB
JUTSI BBITIOJTHEHUS Y4eOHOM IeATeTbHOCTH IIPH U3YUCHUH MAaTEMATUKH; CTIOCOOHOCTh
OPUMEHSATh LU(PPOBbIE HWHCTPYMEHTHl B YCIOBUAX pealu3alid Mep TI0
NPEIyNpPeKICHUI0O BO3MOXKHBIX HETATUBHBIX  TOCIEICTBUNA aKTUBHOTO H
CUCTEMATHYECKOTO MPUMEHEHHSI IIU(PPOBBIX TEXHOIOTHI B yUSOHBIX IENISIX.

METAIIPEAMETHBIE PE3YJIBTATHBI

1. Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUS

1) bazosvle nocuyeckue oeucmaus:

BBISIBIIATH U XAPAaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKA MaTeMaTHYECKHUX
OOBEKTOB, TOHSTHHA, OTHOIICHUH MEXIy MOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHMSI TIOHSATUH, YCTAHABIIMBATH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAINH,
OCHOBaHUS JIJ1s1 000OIIEHUS M CPABHEHUS, KPUTEPUH MPOBOJMMOI0 aHAJIN3A;

BOCIIPUHUMATh,  (QOpMyJaupoBaTh W  NpeoOpa3oBBIBATh  CYXKACHUSA:
YTBEPAUTEIbHBIE U OTPULIATENIbHbIC, €IMHUYHBIC, YACTHBIE U OOIIIHE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (¢akTax, JaHHBIX, HAOIIOJCHUSAX U YTBEPKICHUSX, MpeajiaraTb KPUTEPUU s
BBIBJICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEYNN;



JeNaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aK/IIOUECHUN, YMO3AKIIFOYEHHUN 110 aHAJIOTUU;

pa30upaTh J10Ka3aTelIbCTBA MAaTEMAaTHUYECKUX YTBEPKACHUHU (IpsIMble U OT
MPOTUBHOIO), TPOBOAUTH CAMOCTOSITENILHO JOKA3aTeIbCTBA MAaTEMaTHYECKUX
(dakTOB, BBICTpaWBaTh APryMEHTAIlMIO, TPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI,
MPUMEHSATh METOJ MaTeMaTUYeCKOM WHIYKIWH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXaeHus;

BbIOMpaTh crnoco® pemeHus ydyeOHOM 3amauu  (CpaBHUBATh HECKOJIBKO
BapUaHTOB pPEIICHUs], BHIOMpaTh HauOoJIee MOAXOASIINMA C YUETOM CaMOCTOATEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

2) Basosvie ucciedosamenvckue 0eticmeusi:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEJOBATEIbCKUNA HMHCTPYMEHT IMO3HAHUA,
dopMynupoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpodIemy,
CaMOCTOSITEJIbHO YCTAaHABIMBATh MCKOMOE M JaHHOE, (POpMHUpOBATH THIIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

IPOBOAUTH IO CaMOCTOSATEIBHO COCTABIEHHOMY IUIAHY OKCIEPUMEHT,
UCCJIEIOBAaHHWE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MAaTeMaTH4ecKoro oOBeKTa,
3aBUCUMOCTEN 00BEKTOB MEXY COOOM;

CaMOCTOATEIHLHO (POPMYIHPOBATH OOOOIIEHUS U BBIBOJBI MO pPe3yjbTaTaMm
POBEJICHHOTO  HAOJIOJIEHUs,  HUCCJEJOBAaHUS, OKCIIEPUMEHTa,  OLICHUBAThH
JIOCTOBEPHOCTD MOTYUYEHHBIX PE3YJIHTATOB, BHIBOJAOB M 0000IIECHUH;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUTATH
NPENOIOKEHUS O €70 Pa3BUTUU B HOBBIX yCIOBHSIX.

3) Paboma c ungpopmayueti:

BBISIBJISITh HEJIOCTATOYHOCTh M W30BITOYHOCTH HMH(OpPMAIIMU, JTAHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAIM3UPOBATh, CHCTEMATU3UPOBATH H HMHTEPIPETHPOBATH
nHOOPMAITUIO PA3IMYHBIX BUAOB U (POPM IIPEICTaBICHNUS;

BbIOMpaTh (opmy TmpeAcTaBieHUS UWHOOpPMAIMM W WUIIOCTPUPOBATH
perraemMbie 3a/1auu CXeMaMu, TuarpaMmMamMu, HHOU TpaduKoil 1 nX KOMOMHAIUSIMU;

OIICHMBATh HAJCKHOCTh MH(MOPMAIUU MO KPUTEPHUAM, MPEIOKEHHBIM HIIN
c(hOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

2. KoMMyHMKaTHBHbIE YHHBEPCAJIbHbIE YUeOHbIE AeiiCTBHS:

BOCIIPUHUMATH U (POPMYIUPOBATH CYKJICHUSI B COOTBETCTBUM C YCIOBUAMU U
LEISIMH OOIIEHUs, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX
M THCHbMEHHBIX TEKCTax, JaBaTh TMOSICHEHUS MO XOJy pEUIeHus 3aj]auyu,
KOMMEHTUPOBATH MOJTYyUYECHHBIA PE3yJbTaT;



B XOJ€ OOCYXJEHHUs 3a/JaBaTh BOINPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJeMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJEH, HALEJICHHBIE HA IOUCK
pELICHMs], COIMOCTABIATh CBOM CYXACHHUS C CYXKICHUSMU JPYIHMX YYaCTHHKOB
auanora, oOHapy»KMBaTh pa3linuuMe U CXOACTBO MO3UIMH, B KOPPEKTHOH (opme
(GopMynHpoBaTh pa3HOTIACHUs, CBOM BO3PAKEHUS;

IPEJICTABIATh PE3yabTaThl PEIICHUs 3aJlayM, SKCIIEPUMEHTA, UCCIEA0BAHMS,
MIPOEKTa, CaMOCTOATEIBHO BBIOMPATH (OpMAT BBICTYIJIEHHUS C YYETOM 3ajad
MPE3EHTALMU U OCOOEHHOCTEN ayAuTOpUH;

NOHUMATh U HCIOJB30BaTh MPEUMYIECTBA KOMAaHIHOW U MHAMBUAYATbHOU
paboThl MpU pelIeHWH Y4YeOHBIX MaTeMaTHYEeCKUX 3a/Jady, NPUHUMATH LEJb
COBMECTHOW JAESATENbHOCTH, IUIAHUPOBATh OPraHMU3alMI0 COBMECTHON paboThl,
pacnpenensaTh BUAbl pabOT, JAOroBapuUBaThCs, OOCYKIATh MPOLECC M pe3yJbTaT
paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B I'PYMIOBBIX (GopMax paboTsl (00CYyXJeHHs, 0OMEH MHEHUI,
«MO3TOBBIE IITYPMBI» U UHBIE); BBIMOJIHATH CBOIO YaCTh PaOOTHI U KOOPJIAUHUPOBATH
CBOM JICHCTBHUA C IPYTUMU UYJICHAMU KOMAaH/bl, OLIEHUBATh KAYE€CTBO pe3yjbTaTa U
KayeCTBO CBOETO BKJIa/a B OOIIMIA pe3ysIbTaT MO KpUTEPUSIM, CPOPMYITHPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHUS.

3. PeryasiTuBHble YHUBepcaJbHbIe y4eOHbIe JeiicTBUS

1) Camoopeanuzayus:

BBISIBJISATH MPOOJIEMBI JUIsl PEIICHHS] B JKU3HEHHBIX U YYEOHBIX CUTYaIIUSX,
OpPUEHTUPOBATHCS B PA3IUUHBIX MOAXOAAX MPUHATUS PEIICHUH (MHAUBUAYaAIbHOE,
rPYIIOBOE);

CaMOCTOSITETILHO COCTABJIAThH IJIAH, AJTOPUTM pEIIeHHs 3anadu (WId €ero
4acTh), BBIOMPATh CMOCOO pEHICHUS C YYETOM MMEIOUIUXCS PECYpCOB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BaPUAHTHI
PENICHH ¢ y9eTOM HOBOM MH(OPMAITUH.

2) CamokoHmponw:

BJIJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLecca U pe3ysibTraTa
peleHus: MaTeMaTUYeCKOM 3a/1aui, CaMOMOTHBALIUU U pedIeKcuu;

IPEIBUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTbH IPU PEIICHUM 3a7auH,
BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIBCTB,
HalJIEHHBIX OIINOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBHE pE3yJbTaTa ACSATEIBHOCTU IOCTaBICHHOW LIEIU U
YCIIOBUSAM, OOBACHSITh NPUYMHBI JOCTHIKEHHS NI HEJOCTHXKEHUS L€, HAXOIUTh
OmKOKY, 1aBaTh OLIEHKY MIPUOOPETEHHOMY OIIBITY.

3) ODMoyuoHanbHbLL UHMELIeK.



BBIpQXXATh SMOLMHM TPU HM3YUYCHUU MaTeMaTUYECKHUX OOBEKTOB M (DAKTOB,
JaBaTh SMOLIMOHAIBHYIO OLIEHKY PEIICHUS 3a/1a4H.

HNPEAMETHBIE PE3YJBTATHBI

7 KJIIACC:

1) Hcnonb3oBaTh MOHSATHUS MHOXXECTBA HATYpPaJIbHBIX YHCEN, MHOXXECTBA
LEJIBIX YHCEeJ, MHOKECTBA PAllUOHAIIbHBIX YUCEN MPU PEIICHUH 3a]1a4, TPOBEICHUU
paccyxaeHuit u Joka3aTeiabCTB.lloHMMATh U OOBACHATH CMBICT TO3UIIMOHHOU
3allMCH HATYPaJIbHOIO YKCIa.

2) BeinmonHATh, coyeTasi yCTHBIE U MUCbMEHHBIE MPHUEMBI, apudmeTudeckue
JIEUCTBUS C PAIlMOHAIBHBIMHM YHMCIIaMH, UCIIOJIb30BaTh CBOMCTBA YHCEN U MpaBUia
JIEVUCTBUM, IPUEMBI PALITMOHATbHBIX BBIYMCIICHUM.

3) BoInoaHATH 1EUCTBUS CO CTENICHSIMU C HATYPAJIbHBIMU TTOKA3aTEISIMU.

4) HaxoauTh 3HaY€HUS YMCIOBBIX BBIPAXKEHUM, COAEPKAIINX PAIMOHATBHBIC
yucjaa W CTENEHU C HaTypaJdbHBIM TIOKa3aTeleM, MPUMEHSITh pPa3HOOOpa3HbIC
CroCOOBI ¥ TIPUEMBI BBIYUCIICHHUS, COCTABIISATh M OIICHUBAThH YUCJIOBBIC BBIPAKEHUS
IIPU PEIICHUH MPAKTUYECKUX 3a7a4 U 3aJ1a4d U3 IPYTUX YYEOHBIX IPEAMETOB.

5) Okpyrasth yucia C 3aJaHHOM TOYHOCTBIO, a TaKX€ IO CMBICIY
NPaKTUYECKON CHUTyallM¥, BBINOJHATh NPUKUIAKY W OLEHKY pe3yibTaTa
BBIYHCIICHUH, OLICHKY 3HaUYE€HUI YMCIIOBBIX BBIPAKEHUI, B TOM YHCIIE IIPU PELIEHUU
NPaKTUYECKUX 3a]a4.

6) Pemarb TekcToBble 3afaud apu(PMETUUYECKUM CIIOCOOOM, HCIOIB30BAThH
TaOJIUIIBI, CXEMbl, YEPTEeXKH, JAPYTUe CPEICTBAa TNPEJCTABICHUS IaHHBIX TIPH
peleHny 3aaad.

7) JJoka3bIBaTh U IPUMEHSTh IPU PEIICHUH 3a/1a4 MPU3HAKH JIETMMOCTHU Ha 2,
4,8,5,3,6,9,10, 11, npuzHaku 1eJIMMOCTA CYMMBI U TIPOU3BEACHUS LIEIBIX YUCEI.

8) IIpumeHsTh MpU3HAKU JETUMOCTH Ha 7 1 13.

9) PacknaapiBaTh Ha MHOKUTENIM HATYpaIbHbIE YUCIIA.

10) CBoGogHO omepupoBaTh MOHATUSMH: YETHOE YHCIIO, HEYETHOE HHCIIO,
B3aMMHO MPOCTHIEC YUCIA.

11) HaxoauTs HanOombIIMi OOIINIA 1ETUTENIh K HAMMEHBIIIEe 00Iee KpaTHOe
Yyucel ¥ UCIOJIb30BaTh UX MPU PEIICHUU 3a/1a4, NPUMEHSATh anroput™ EBkiuza.

12) OnepupoBaTh MOHATHEM OCTaTKa MO MOAYJIO, MPUMEHSITH CBOWCTBA
CpPaBHEHUU MO MOAYJIIO.

13) HWcnonb3oBaTh anreOpanyeckyrd TEPMHHOJOTHIO W  CHUMBOJIUKY,
MIPUMEHSITH €€ B MPOIECCE OCBOCHUS YUEOHOTO MaTepuara.

14) Hcnonb3oBaTh MOHSITHE TOXKAECTBA, BBIMNOJIHITh TOXIECTBEHHbIC
npeoOpa3oBaHus BBIPAKEHUM, 10Ka3bIBATh TOXK/ECTBA.



15) Beimonusate naeWcTBUA (CIOXKEHUE, BBIYUTAHUE, YMHOXEHHUE) C
OJIHOWIEHAMH H € MHOTOWIEHAMH, TNPUMEHITh (POPMYNBl COKPAILIEHHOrO
YMHOK€HHUS (KBaapaT U KyO CyMMBI, KBaJpatT U Ky0O pa3HOCTH, pa3HOCTh KBaJPATOB,
CyMMa M pa3HOCTb KyOOB), B TOM YHCJI€ JJIsl YIIPOILLEHHUSI BBIYUCICHUM.

16) CocrtaBiarh U pemiaTh JUHEHHOE YpaBHEHUE WM CHUCTEMY JIMHEWHBIX
YPaBHEHMI 110 YCIOBUIO 33/1a4d, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/layy MOTy4YeHHBIH pe3ynbraT. CTpouTh rpaduku TuHEeHHBIX QyHKIUNA. CTpOUTH
rpadux pyHKIMU Y = [X].

17) OnuceiBaTh ¢ NOMOIIBIO (YHKUUNA HM3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BpPEMsl, pPacCTOSIHUE, LE€HA, KOJUYECTBO, CTOMMOCT,
POU3BOJUTEIBLHOCTD, BpEMsI, 00bEM paOOTBhI.

18) HaxoauTs 3HaueHue GyHKIIMU MO 3HAUYCHUIO €€ apryMEHTa.

19) Tlonumats rpaduueckuii cnocod npeacTaBIeHus U aHaau3a nHhopMaIu,
U3BJIEKATh U UHTEPIPETUPOBATHh MHPOPMAIIUIO U3 TPA(QUKOB PEAIbHBIX MTPOLIECCOB
Y 3aBUCUMOCTEH.

20) Ucnonb3oBaTh cBOWCTBA (YHKIMH JUIsl aHaIW3a TpaUKOB pealbHBIX
3aBUCUMOCTEH (HYyIM (DYHKIIMH, TPOMEXYTKH 3HAKOMOCTOSHCTBA (PYHKIUH,
IPOMEXYTKH BO3pacTaHusl U yObIBaHUS (YHKUIMU, HauOOJbIIee W HaUMEHBIIee
3Ha4YCHUS (DYHKITUN).

21) Ucnonw3oBath rpaduKku A1 UCCIAEAOBAHMS MPOIIECCOB U 3aBUCUMOCTEH,
IpU peIeHUH 3a7]a4 U3 APYTUX y4eOHBIX TPEIMETOB U PEaTbHOU KUZHH.

22) lenaTh NPUKUIIKY U OLICHKY JIMHEWHBIX U YIJIOBBIX BEJIMYUH MPEIMETOB B
peanbHON KU3HU, PA3MEPOB IPUPOIHBIX OOBEKTOB.

23) Bianetrs nonsitueM «reomerpuyeckoe Mmecto Touek» (I'MT). Onpenensite
OMCCEeKTpUCY yIia W CEpPeIWHHBIM TEPHEHAUKYIIp K oTpe3ky kak ['MT.
[Tomp3oBatbcas  monssTieM [MT 1pu  A0KAa3aTeNbCTBE  I€OMETPUYECKUX
YTBEPKJICHUN U IIPU PELICHUU 3a/]a4.

24) Bnageth NOHATHEM KacaTeIbHON K OKPY>KHOCTH, OJIb30BAThCSI TEOPEMOM
0 MEePNEHAUKYISIPHOCTH KacaTeabHOU U pajuyca, IPOBEICHHOIO K TOUKE KaCaHHUS.

25) Jloka3plBaTh paBEHCTBO OTPE3KOB KacaTElbHBIX K OKPYKHOCTH,
IIPOBEJICHHBIX M3 OJHOW TOYKH, W NPUMEHATH 3TO B PELIEHUU I'E€OMETPUUYECKUX
3a/1ady.

26) Jloka3biBaTh W MPUMEHSTH IMPOCTEHIINE T€OMETPUUECKUE HEPABEHCTBA,
MIOHUMATh UX MPAKTUYECKUNA CMBICII.

8 KUIACC:

1) IloHuMaTh M MCHOJB30BaTh MPEACTABJICHHUS O PACIIMPEHUH YHCIOBBIX
MHOKECTB.



2) CBoOomHO  omepupoBaTh  MOHATHSAMHU:  KBaJpaTHbIA  KOPEHb,
apu(pMETUYECKUN KBaJpaTHBIA KOPEHb, HPPALMOHAJIBHOE YHUCIO, HaXOAUTh,
OLICHMBAaTh KBAaJPAaTHbIE KOPHHU, HCIOJB3Ys MPU HEOOXOAMMOCTU KaJIbKYJSATOP,
BBINIOJIHATD MPeoOpa30BaHMs BBIPAXKEHUN, COAEpKAIIMX KBaJpaTHbIE KOPHHU,
HCIIOJIb3YSl CBOMCTBA KOPHEM.

3) Ucnonp30BaTh Ha4aJbHbIE MPEACTABICHUS O MHOXKECTBE JE€HCTBUTEIBHBIX
qucell JUIsl CPAaBHEHHUSI, OKPYTJIEHUS U BBIYMCIEHUH, n300paxarb eHCTBUTEIbHBIC
4yCila TOYKAMU Ha KOOPAUHATHOU MPSIMOU.

4) Vicnionb30BaTh 3aUCH OOJBIIMX U MAJIbIX YUCEN C MTOMOIIBIO IECITUUHBIX
npobeit m creneHed yucna 10, 3amuchbiBaTh W OKPYIJISATh YHUCIIOBbIE 3HAUYECHUS
peaNbHbIX BEJIMUMH C UCIIOJIb30BAHUEM PAa3HBbIX CUCTEM M3MEPEHU.

5) CBoOoaHO omnepupoBaTh MHOHATHEM OCTaTKa MO MOMYIIO, MPUMEHSTH
CBOICTBa CpaBHEHUHN MO MOAYJO, HAXOJUTh OCTATKU CYMMbI U MPOU3BEIAEHUS 1O
JAHHOMY MOJYJIIO.

6) HaxoauTh 10mMycTUMBIE 3HAUEHUS IEPEMEHHBIX B IPOOHO-PAIIMOHATBHBIX
BBIPOKCHUSX.

7) IlppuMeHsITH OCHOBHOE CBOMCTBO pallMOHAILHON JPOOH.

8) BoimonHaTh mpuBeAeHNE anredpandeckux apoodeit k o01eMy 3HaMeHaTelto,
CIIOKEHUE, YMHOKEHUE, JIeJIEHUE anre0pandeckux Jpooei.

9) BBIONMHATH TOKIECTBEHHBIE MPE0OPA30BAHMS PAIMOHAIBHBIX BHIPAKEHUIA.

10) TlpumenaTs npeoOpa3oBaHUs BHIPAKEHUH [IJIs1 peISHUs pa3IMUHbIX 33724
U3 MaTEMAaTUKH, CMEXKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

11) IlpuMeHATH MOHSATHE CTENEHU C IEIbIM TOKAa3aTeJeM, BBIMOJHSIThH
npeoOpa3zoBaHuUs BEIPAKEHUN, COACPKAIINX CTENIEHU C IEJIBIM MTOKa3aTeIeM.

12) Haxoauth [AOMYCTUMBIC 3HAYEHHUS TIEPEMEHHBIX B BBIPAXKCHUSX,
coziepKaiux apumMeTHIecKue KBaipaTHbIE KOPHHU.

13) BeinonHATh peoOpa3zoBaHusl UPPALMOHATIBHBIX BBIPAKEHHM, UCIIONb3Ys
CBOWCTBA KOPHEMN.

14) Pemats 1poOHO-pallMOHATIbHBIE YPABHEHMUS.

15) Pemath nuHEWHBbIE YpaBHEHHUSI C IMapaMeTpaMH, HECIIOXKHBIE CUCTEMBbI
JIMHEVHBIX YPABHEHUH C IMapamMeTpaMH.

16) I[IpoBoANTH HUCCNENOBAHUS YPABHEHUN U CUCTEM YpaBHEHUM, B TOM YHCIIE
C TpUMEHEHHEeM rpaduyYecKux TMpeACTaBiIeHUi (yCTaHaBIMBaTh, HWMEET JIH
YpaBHEHHUE MJIM CUCTEMA YPAaBHEHUI PEIIECHHUS, €CIIU UMEET, TO CKOJIBKO, U IPOYEe).

17) IlepexoauTs OT CIOBECHOU (HOPMYTUPOBKH 3aJa4H K €€ anreOpandecKou
MOJIENIM C IIOMOIIBIO COCTaBJEHUS YPABHEHUS WM CHUCTEMBl YpaBHEHUH,
MHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33aJa4M IOJYYEHHBIN pe3ysbTar.



18) IIpumeHsATH CBOMCTBA YHMCIIOBBIX HEPABEHCTB JUIsl CPAaBHEHUS, OLEHKH,
pelaTh JIMHEWHbIE HEPAaBEHCTBA C OJHOW NEPEMEHHOM M MX CUCTEMBI, 1aBaTh
rpauuecKy0 WUIIOCTPALUI0 MHOKECTBA PEIIEHUN HEpPaBEHCTBA, CHUCTEMBI
HepaBeHCTB. Jloka3bIBaTh HEPABEHCTBA.

19) IloHuMaTh U UCIOIB30BATH (DYHKIIMOHAJILHBIE MOHATHUS U A3BIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAUCHMS), OMPEACNsITh 3HaueHWe (YHKIUU IO 3HAYEHUIO
aprymeHTa, OrpeaeaTh CBOMCTBA (PYHKIMU MO ee rpadukKy.

20) Ctpouts rpaduku QyHKIUH, ONUCHIBATH CBOMCTBA YUCIOBOW () yHKIIUH O
ee rpaduky. Pacrio3HaBaTh OCHOBHBIE BHJbl YETHIPEXYTOJIbHUKOB, UX 3JIEMEHTHI,
MOJIb30BAaThCSl MX CBOMCTBAMHU IMpPH PEUIEHUU T€OMETPUUECKHX 3anad. Paznuyarhb
NpU3HAKU U CBOMCTBA MapajjiesiorpaMma, pomoa U npsiMOYroJibHUKA, JI0Ka3bIBATh
UX U YBEPEHHO NMPUMEHATH MPU PEIICHUH reoMeTpuuYecKuX 3anad.Pacrno3naBarhb
LEHTPATbHO-CUMMETPUUYHBIE (PUTYPHI U UCIOJIb30BaTh UX CBOICTBA MPH PEIICHUU
3a/1ad.

21) Brnaners NOHATUSIMH OO0 TPEYTOIBHUKOB, KO3 dUllMeHTa o100,
COOTBETCTBEHHBIX 3JIEMEHTOB MOI00HBIX TPEYTOJbHUKOB. MIMETh npeacTaBieHue o
npeoOpa3zoBaHuM MOA00US U 0 MONO0OHBIX (urypax. Ilomp3oBaTbhesi mMpU3HAKAMU
noJI00MsT TPEYTOJIbHUKOB TMPU PEIIEHUH TeoMEeTpUuuYecKuX 3anad. JlokaspiBaTh U
IPUMEHATH OTHOIIEHUS MPOMOPIIMOHATBHOCTU B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
JlokazbiBaTh U mpuMeHATh Teopemy Daneca. [IpumeHsTh MOT00ME B TPAKTUYECKUX
3a/ja4ax.

22) BbIBOAMTH W HCMONB30BAaTh MpocTedine (OpMysbl A IUIOIIAN
TpEYroJibHUKA, MapajuiesiorpaMmma, pom0a u Tpanenuu. Berauciars (pa3nudHbIMU
crnocobamMu) IUIOMAh TPEYroJbHUKA U IUJIOMAMM MHOTOYTOIBHBIX (QUTYp
(MomB3ysCh, TAe HEOOXOUMO, KaTbKyISITOPpOM). [IpuMeHsITh METO MIoImaneH st
pelieHus 3a1a4. 3HaTh OTHOLIEHUE TUIOMAeH MOA00HBIX (GUTYP U IPUMEHSTH MPU
pemieHny 3aaa4. [I[puMeHsATs N0JIy4eHHbIE YMEHUS B IPAKTUYECKUX 3a/1a4yax.

23) IlpuMeHsATh NOJIyYEHHBIE 3HAHUSI HAa IPAKTUKE — CTPOUTh MAaTEMATHUECKHE
MOJIEJIN JUIS 3a/1a4 peabHON KU3HU U MMPOBOJUTH COOTBETCTBYIOIIUE BBIYMCICHHUS
C TpPUMEHEHHEM TMOA00uS U TPUTOHOMETPUHU (MOIB3YSICh, A€ HEOOXOAUMO,
KaJIbKYJATOPOM).

9 KUIIACC

1) CBoGonHO omepupoBaTh MOHATUSMHU: KOPEHb N-H CTENEHH, CTENEHb C
palMOHAIBHBIM IIOKAa3aTejleM, HaxXOAUTh KOpPEHb N-H CTENEHH, CTENEHb C
palMoOHANbHBIM TOKAa3aTeJIeM, HCIONb3ysd MPU HEOOXOAMMOCTH KaJbKYJIsATOP,
IIPUMEHSTH CBOMCTBA KOPHS N-i CTENEHHU, CTENIEHU C PallMOHATIbHBIM ITOKA3aTEJIEM.

2) Wcnonib30BaTh NOHSTHE MHOKECTBA JEUCTBUTEIBHBIX YUCEII MPU PELICHUH
3a/1a4, IPOBEJCHUH PACCYKACHUMN U I0Ka3aTEJIbCTB.



3) CpaBHHBaTh W yHOPSAIOYMBATH JCHUCTBUTCIBHBIC YHCIIA, OKPYTIATH
JEHCTBUTEIBHBIC YHCIIA, BBITIOIHATHh MPUKUIKY PE3yJIbTaTa BBIUMCICHUH, OIICHKY
YHCIIOBBIX BBIPQKCHUH.

4) CBoOOAHO ONEepUpOBaTh MOHITUEM KBAJPATHOTO TPEXWICHA, HAXOJUTh
KOPHU KBaJpaTHOTO TPEeXUJIeHa.

5) PacknagpiBaTh KBaIpaTHBIA TPEXUWIEH HA JIMHEWHbBIE MHOKUTEIH.

6) Pemiath HecllOKHbBIE KBaJpaTHBIC YPABHEHUS C MAPAMETPOM.

7) Pemiath HECIOKHBIE CUCTEMbI HEIMHEWMHBIX YPAaBHEHUM C TapaMeTpoM.

8) Pemarh ypaBHEHHs, HEpPaBEHCTBA W HMX CHUCTEMbI, B TOM YHCIIE C
OTpaHUYCHHUSIMH, HAIPUMEP B IEJIBIX YHUCIIAX.

9) [IpoBOANTH UCCIIEAOBAHUS YPABHEHUH U CUCTEM YPABHEHUH, B TOM YHCIIE C
npuMeHeHneM rpaduuecKux mpecTaBieHui (yCTaHaBIUBaTh, UMEET JIM YPAaBHEHUE
WJIM CUCTEMAa YPaBHEHUM PEILICHHUs], €CITH UMEET, TO CKOJIBKO, U TIpouee).

10) PemaTh TEKCTOBBIC 3a/1auu aIreOpandecKuM CIiocoOoM.

11) Mcnonb3oBaTh ypaBHEHUs, HEPABEHCTBA M UX CUCTEMBI JIJIi COCTABJICHUS
MaTeMaTHYEeCKOM MOJENN pPEJbHOW CUTyallud WKW TIPUKIAJHOW 3ajadH,
WHTEPIPETUPOBATH MOTYyUYECHHBIC PE3YyIbTATHI B 3aJJaHHOM KOHTEKCTE.

12) CBobGogHO omepupoBaTh MOHATHSAMU: 3aBUCUMOCTh, (YHKIHS, Tpaduk
GbyHKIIMK, TpsiMas MPONOPUMOHAIBHOCTh, JUHEWHas (QyHKIus, oOpaTHas
IPOMOPLHUOHATIBLHOCTB, Mapaboia, Tunepoosna, KycCouHo-3aqanHas yHKIHs.

13) UccnenoBars ¢yHKIMi0 1m0 ee rpaduky, yCTaHaBIMBAaTh CBOWCTBA
byHKIMA: 00nacTh oOMNpeneseHus, MHOXECTBO 3HAYeHUM, HynIH (QYHKIHH,
IPOMEKYTKHU 3HAKOTIOCTOSIHCTBA, TPOMEKYTKU BO3pACTaHUS U yObIBaHUS, YETHOCTh
¥ HEYETHOCTh, HAaMOOJIbIIIEe U HAUMEHbIIIEE 3HAUCHHS], ACUMIITOTHI.

14) Pacno3naBaTh KBaApaTH4YHYH (QYHKIUIO 10 (QopMyse, TPUBOAUTH
IpUMEPHI KBaJIpaTUYHBIX (PYHKIIUN U3 peabHON KU3HH, PUZUKH, TEOMETPUH.

15) Omnpenensats mnonoxeHue rpaduka KBaApPaTUYHOM (YHKIHH B
3aBUCHMOCTH OT €€ KO3(PUIIHMECHTOB.

16) Crpoutb rpaduk KBaApaTUYHOW (YHKIMH, OIUCHIBATH CBOMCTBA
KBaIpaTUIHOU (PYHKITNH TIO ee TpaduKy.

17) Ucnionb30BaTh CBOMCTBA KBAIPATUIHOW (DYHKIIMH JIJISl PEIICHUS 3a1a4.

18) Ha mpumepe kBagpatnaHON GyHKITHH CTPOUTH rpaduk Gynkmmn Y = af(kx
+ b) + ¢ ¢ momomrsio peodpazoBanuii rpaduka pyakuu y=Ff(x).

19) MnmoctpupoBaTh C MOMOIIBI0 Tpaduka peasbHYI0 3aBHCHMOCTH WIIH
MPOIIECC MO X XapaKTePUCTUKAM.

20) CBobomgHOo  omepupoBaTh  TMOHATHUSAMHU:  IIOCIEIOBATEIHLHOCTD,
apudMeTHIecKas U reOMeTpUYEeCcKasi IPOrPECCUHU.



21) 3anmaBaTh MOCIEAOBATEIBHOCTH Pa3HBIMH CIIOCOOAMU: OMUCATEIbHBIM,
TaOJIMYHBIM, C TOMOIIbIO (POPMYJIIBI N-TO WIEHA, PEKYPPEHTHBIM.

22) BbINOAHATH BBIYUCICHUS C UCIOAb30BaHMEM (OpMys N-TO dieHa
apu(pMETHIYECKON U FT€OMETPUUYECKON IPOrPECCH, CYMMBI MEPBBIX N YIEHOB.

23) UN300paxaTh 4jieHbl MOCIEI0BATEIbHOCTH TOYKAMU HA KOOPIUHATHOM
MJI0CKOCTH.

24) Pemathb 3a7a4i, CBSI3aHHbBIE C YHCIOBBIMU MOCIIEIOBATEILHOCTAMHU, B TOM
YHClie 33/1a4d U3 PeajibHOM JKU3HU (C UCIOJIb30BAaHUEM KaJbKYISATOpA, U(PPOBBIX
TEXHOJIOTHH).

25) Pacnio3HaBaTh W MPUBOJAUTH TMPUMEPHl KOHEYHBIX U OECKOHEYHBIX
NOCJIEIOBATENIbHOCTEH,  OTPaHUMYEHHBIX  MOCIEI0BATEIBHOCTEH, MOHOTOHHO
BO3pacTarouux (yObIBatOIIMX) MOCIEI0BATEIbHOCTEH.

26) HWmetrp mnpencTaBieHHE O CXOJUMOCTH TIOCIEIOBATENbHOCTH, YMETh
HaXOAUTh CyMMY OCCKOHEYHO YOBIBAIOIIEH reOMETPUUECKON MPOTrPECCHH.

27) llpuMeHsATh METOJT MaTeMaTHIECKON MHIYKIINH TIPH PEIICHUH 3a]1a4.

28) Jloka3bIBaTh TEOPEMY CHUHYCOB M TEOPEMY KOCUHYCOB, IPUMEHSATb UX IS
HAXOXJACHUS Pa3IMYHBIX AJIEMEHTOB TPEYTOJIbHUKA («pEelIeHUE TPEYyTrOIbHUKOBY),
OpU PENIEHUU TeOMETPUYECKUX 3anad. lIpuMeHATh NOJIyYeHHBIE 3HAHUSA NpH
pEUIEHNHY MPAKTHYECKUX 3a/1a4.

29) llpumeHATh TPUTOHOMETPHUIO B 3a/Jadyax Ha HAXO0XKIACHUE IUIOLIAJH,
BBIBOJIUTb M BIAJIETh TPUTOHOMETPUUECKUMHU (dopMylIaMu JUIsl  TUIOIIAAH
TPEeYrojibHUKa, MapajiejorpaMma, pomoOa, Tpamneluu, BBIBOJUTH U TNPUMEHATH
dopmyny ['epoHa u popMyiy IJis IIIOMIAIN BBITYKJIOTO YETHIPEXYTOJIbHHUKA.

30) Mmetp mnpeacTraBiIe€HHE O TOMOTETHH, MPUMEHSTh B MPAKTUUYECKUX
CUTyalusX.

31) Ucnonb3oBaTh Teopembl UeBbl 1 MeHenas pu pelieHuu 3a1ay.

32) HMcnonb30BaTh TEOPEMBI O BIHMCAHHBIX yIJax, yrilax MEXIy XOpAamu
(CexymuMu) U yriie Mex1y KacaTeJIbHOU U XOpAOU NpH pEelIEHUH T€OMETPUUYECKUX
3amad. Jloka3blBaTh U NMPUMEHATH TEOPEMBI O MPOU3BEICHUH OTPE3KOB XOpI, O
IIPOU3BEAECHUH OTPE3KOB CEKYIIMX, O KBAJPATE KacaTeJIbHOM.

33) BrnageTs moHATHEM KOOPAWHAT HA TUIOCKOCTH, paboTaTh C ypaBHEHUEM
NpsIMOM  Ha TIUIOCKOCTU. BrnaneTb NOHATUAMHM YIIOBOro KoddduuueHnta u
CBOOOJHOTO YJI€Ha, MOHUMATh MX TEOMETPUYECKHUU CMBICI M CBSI3b YTJIOBOTO
Kod¢ unrerTa ¢ Bo3pacTaHUEM U YOBIBAHHEM JIMHEWHON (QYHKITUU. Y METh peniaTh
METOJOM  KOOpAMHAT  3ajlauyd, CBSI3aHHbIE C  NApaUIeIbHOCTBIO U
MEPHEHIUKYIIPHOCTbIO MPSAMBIX, MEPECEUCHUEM MPSIMbIX, HAXOXIEHHUEM TOUYEK
MIEPECEUCHHS.



34) BoIBoguTh W BIAJETh YpPaBHEHHEM OKPYXKHOCTH. Mcroiab3oBaTh METON
KOOpAMHAT [JI1 HAaxXOXACHUs IIEPECEYECHUM OKPYKHOCTEHM W HpsaMbIX. Bragers
dbopMmynaMu pacCTOSIHUSL OT TOYKU JI0 MPSMOM, IUIOMIAAM TapaiesorpaMma B
KOOpAWHATaX, UMETh MOHSATHE 00 OpueHTUpOoBaHHOU ruiomanu. [lomxs3oBaThCs
METOJIOM KOOPJUHAT HA INIOCKOCTH, TPUMEHSTH €r0 MPU PEIIEHUN T€OMETPUUECKUX
W TOpakTUYeCKUX 3afay. [IpumMeHsTh MeTol KOOpAMHAT B  IPAKTHKO-
OPUEHTHUPOBAHHBIX TEOMETPUUECKUX 3a]a4ax.

35) Bnanets moHATHEM BEKTOpa. YMETh CKJIaAbIBaTh M BBIYUTATh BEKTOPHI,
YMHOAaTh Ha YMCJIO, BIAJETh MpaBWJIAMU TPEYrOJIbHUKA U TapajuiesorpaMmma.
BiafgeTs npakTUYECKUMU HUHTEPIPETAUUSIMHU BEKTOPOB. YBEPEHHO MOJIb30BATHCS
KOOpAMHATaMU BekTOopa. BnageTe ClOXKEHMEM W BBIYMTAHHUEM BEKTOPOB,
YMHOKEHUEM BEKTOpa Ha YMCIIO B KoopauHaTtax. IMeTh mpeacTaBieHue o 6asuce
(Ha rockocTH). PackimaapiBaTh BEKTOPHI 10 0a3ucy. PackiaabiBaTh BEKTOPBI CHII C
MOMOUIBIO MPOCHMPOBAHUS U TPUTOHOMETPUUYECKHUX COOTHOIIECHUH. [IpumeHsTh
MOJIYYEHHBIE 3HAHUS B MPOCTEHIITUX (PU3UUECKUX 3aadax.

36) BiageTs NOHATHEM CKaJSPHOTO MPOU3BEICHUS BEKTOPOB, IOHUMATh €TO
r€OMETPUUECKUM CMBICII U YBEPEHHO MOJIb30BATHCS €0 BEIPAXKEHUEM B JIEKAPTOBBIX
KOOpJUHATaX. 3HaTh AUCTPUOYTHUBHOCTH CKAIPHOTO MPOU3BEICHUS U €T0 CBSI3b C
npoenrpoBaHueM. IIpuMeHATh CKalsipHOE MNPOU3BEACHUE BEKTOPOB  JJIA
HaxXOXJEHHUS [UIMH W YIVIOB. Pemath reoMmeTpuueckue 3aJayd ¢ I[MOMOULIBIO
CKAJIIPHOTO Ipou3BeneHus. Vcrnoap30BaTh CKaJspHOE MPOU3BEACHUE BEKTOPOB B
anredpanyeckux U GU3NIECKUX 3a7adax.

37) Bianetb NOHATHUAMU MPABUIIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPYKHOCTH,
JUTMHBI JyTH OKPY>KHOCTH U PaJMaHHON MEPHI yria, BRIUUCIATH IUIOMIaAb Kpyra u
ero vacreu. [lonnmars cmbici yucina m. [IpuMEHATh MOJTy4YEHHBIE YMEHUSA TMPHU
pEIICHUH MPAKTHYECKUX 3aJad. 3HaTh HCTOPUYECKHE CBEACHHUS 00 H3MEPEHHH
JUIMHBI OKPYKHOCTH U IUIOIIAAU Kpyra.

38) Mmethr mpencrtaBieHUE O MpeoOpa3OBaHUU IIIIOCKOCTH, O JIBHDKCHHSIX.
HaxomuTe ocu, UEHTpsl cUMMETpuu GUTYp, UEHTPHl IMOBOPOTA, HAXOIUTH
KOMITO3UIIUKA TPOCTEHINX mpeoOpa3zoBanuii. [IpuMeHSATh NBUMKEHUS IIIOCKOCTH
IIPY PELICHUU F€OMETPUUECKHX 3a/1a4.

39) IlpuMeHsTh NOJyYEHHbIE 3HAHUS HA IPAKTUKE — CTPOUTh MAaTEMATHYECKHE
MOJIENIN JJIS 337124 PEATbHOM KU3HU U NMPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS
C TMPUMEHEHHEM TMOJ00HUS U TPUTOHOMETPUYECKUX (YHKIMM (TOIB3YSCh, TI€
HE0OXO0IUMO, KaITbKYJISITOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM KouunyecTBo OcHoBHOE OcHOBHBIE BHBI (ungposrbie)
n/n MPOrpamMmmbl 4yacoB coaepxaHue NAeATeNbHOCTH o0pa3oBaTe/bHbIE
pecypcsl
Hcropus
BO3HUKHOBEHUS U
pa3BUTHUSA
T€OMETPHH.
ITonsiTus:
aKcuoma,
Teopema, CemuHap: u3
CBOWCTBO, HUCTOpUA
MIPU3HAK, BO3HUKHOBEHHUS U
JI0Ka3aTeNIbCTBO, pa3BUTHUSA
1 DOnemeHTbl UcTOpHH. OOIIKE TOHITUS 1 OIpeieNICHuE. reomeTpuu. MuHu-

reoMmeTpur. OCHOBHBIE (DUTYPBI

NHCcTpyMeHTHI 11
M3MEpPEHUIN 1
MOCTPOCHU.
Bzaumuoe
pacrnoJioKeHue
TOYEK Ha IMPSMOM.
H3mepenne
JUTMHBI OTpE3Ka,
paccTosiHue
MEXy TOUKaMH.
Bzaumuoe

HCCIIeIOBaHUE: UYTO
TaKoe, Teopema,
CBOMCTBO, IIPU3HAK,
JI0Ka3aTelIbCTRO,
ompeiesieHre




pacIosioKeHue
MPSMBIX.
Jlomanas. Buusl
JoMaHbIX. JlyinHa
JIOMaHOM.
MHOroyroJbHUKH.
[Iepumerp
MHOTOYTOJIbHHKA.
ITonsitue o
BBIMYKJIBIX U
HEBBIMYKJIBIX
MHOTOYTOJIbHUKAX

Uucna u BeauciaeHus. JIeIuMoCTb.
Cro)xeTHEBIE 3a0a4H

0,5

JemumocTts u eé
CBOIICTBA.
[Ipu3zHaku
JIEITMMOCTH Ha 4,
6, 8, 11.
[Ipu3znaku
JIEITMMOCTH Ha 7,
13
(yHUBEpCATLHBIN
crioco0). Pemenune
3a1a4
TOBBILICHHOMN
CJIO’)KHOCTH.
Pemenue 3amau Ha
JEITUMOCTb.
Apupmernueckuii
METOJ pelIeHUs
CIOKETHBIX 3aJ1a4

Uccnenosarennckas
paboTa: 1eIuMOCTh
U €€ CBOMCTBA.
Huckyccus:
COOTHECEHHE TUIla
3a[a4i U MOJICIH.
CpaBHeHMe
apu(hMeTUIECKOTO
U anreOpanvecKkoro
METO/1a PEeUICHUS
3aJa4; TOCTOMHCTBA
U HEIOCTaTKHU.
Maremartuyeckoe
COpPEBHOBaHUE —
pelieHue
CIOXKETHBIX 3a/1a4
pa3HbIMHU METOJAAMHU




TpeyroybHUKY.
PaBHbIC
TPEYrOJbHUKHU B

reOMETPUYECKUX
IIpakTukym 1o
KOH(pUTypanusx.
pELICHUIO 3a/1a4.
[Ipu3naku
Hccnenosanme:
Tpeyrosnbauku. [Ipu3Haku paBeHCcTBa paBeHCTBa
0,5 paBHbBIE
TPEYrOJIbHUKOB €yTrOJIbHUKOB.
peyr PEYE TPEYrOJIbHUKH B
[Ipu3naku
reOMETPUYECKUX
paBeHCTBA
KOH(Urypanusx
IPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB.
[Tepnenukynsp u
HAaKJIOHHAs
[IpencraBnenue
3aBUCUMOCTH [IpakTukym no
MEXIY pELICHUIO
BEJIMYMHAMU B MIPaKTUKO-
BUJE POPMYIIBL. OPUEHTHUPOBAHHBIX
Crenennu, 3a7a4 Ha
MHOTOUJIEHBI, Hax0XJICHUE
npeoOpazoBaHue HEN3BECTHBIX
AnreOpandecKkue BhIpaKEHUS 15 peobp
MHOT'OUJIEHOB, BEJINYMH C
JEUCTBUS C MIPUMEHEHUEM
MHOTOUYJIEHAMH. bopmyi.
MHorounen Uccnenosarensckas
CTaHJApTHOTO paboTa: Kak HalTH
Buja. CTeneHb KOpEHb
MHOTOYJICHA. MHOTrO4JIeHa?

Kopan




MHOI'OYJICHA.
Haxoxnaenue
KOpHEH
MHOT'OYJICHA.
JlokazareynbCTBO
TOXJeCTB. Pa3HbIe

IIOJIXOBI K
JI0Ka3aTeNIbCTBY
TOXKIECTB
Hccnenosarennckas
aboTa (B TOM
CooTHOIIEeHNS p (
YHCIIE C
MEXTy CTOPOHAMH
HCITIOJIb30BaHUEM
U yriiamMu
«MaTEMaTHYECKUX
eyroJabHHKa.
TPeyT MTaKETOBY):
HepasenctBo
reOMETpUYECKHUE
TPEYroJIbHUKA.
HEpPaBEHCTBA.
TpeyroabHUKN U T€OMETPUUYECKUE HepasenctBo o
0,5 . [TpakTuky™m 1mo
HEpaBEHCTBA JUTHHE JIOMaHOIA.
pEUICHHIO
HepasenctBo
MPaKTUKO-
MEXTY
OPHUEHTHPOBAHHBIX
MEePICHIUKYIISIPOM
. 3aJad.
Y HAaKJIOHHOM.
Mo aenupoBaHue ¢
Paccrosanue ot
. IIOMOIIIBIO
TOYKH J0 NPAMOM
MPOTPAMMHBIX
CpEACTB
PaBHOCHIIBHOCTE CamocTosaTenbpHOe
VYpaBHEHHUS U CUCTEMb] YPAaBHEHUI 1 ypaBHEHUH OTKpPBITHE:
JIunelnble JINHEHHBIC




YpaBHEHUS U UX
CHCTCMBI.
Ornpenenenue
yyucia KOpHen
JIMHEHMHOTO
ypaBHEHUSI.
Pemenne
JIMHEWHBIX
YpaBHEHUH,
COJIepXKaIIUX 3HAK
MoyJis. Pemenne
JIMHEHHBIX
YpaBHEHUH ¢
napameTpamu.
Pemenne cucrem
JIMHEHHBIX
ypaBHEHUH
pa3HbIMHU
METOJaMH

ypaBHEHUS U
HEpaBEHCTBA C
napameTpamu U ux
CHUCTEMBI.
Uccnenosarensckas
pabora (B ToM
YUCJIE C
HCIIOJIb30BaHUEM
«MaTeMaTHYECKUX
MaKETOBY):
JTIMHEWHBIE
ypaBHEHUS,
cojieprKaniue 3HaK
MOTYJTSI.
[IpakTuky™m no
pEIIeHHIOo 3a/1a4: OT
MPOCTOTO K
CIIOKHOMY —
pelleHrne CUCTEM
JIMHEUHBIX
ypaBHEHUH
pa3HbIMU
METO/IaMHU.
Maremartuyeckoe
COpPEBHOBaHUE —
pelieHue
MaTeMaTHUYECKHX
3a/1a4 1o TeMe

OceBas cummeTpus

0,5

durypsl ¢ 0ceBoi
CUMMETPHUEH.

HccnenoBaTenbckas
pabota (B ToM




[Ipumepsr qucie ¢
CUMMETpPUH B HCII0JIb30BAHUEM
OKpPYKaroIleM «MaTeMaTH4YECKUX
Mupe [IAKETOBY).
ITocTpoenue
MoJeNe (B ToM
YHCIie ¢
HCI0JIb30BAHUEM
«MaTeMaTH4YEeCKUX
naketoB»). [Ipoexr:
CUMMETpUS B
OKpY)KaroIlleM MUpe
CymmMma
BHYTPEHHUX [IpakTukym o
yTJIOB PEILLIECHUIO
MHOTOYTOJIbHUKA IIPAKTHKO-
Y CyMMa BHEIIHMX | OPHUEHTHPOBAHHBIX
MuoroyronbHUKU. OKPYKHOCTh YUIOB BRILIJIONO Jatat.
MHOTOYTOJIbHUKA. Hccnenosatenbekast
KacarenbHas n paboTa: B3auMHOE
CeKyIas K pacnoJIoKeHue
OKPY>KHOCTH. OKPY>KHOCTH U
OKpyXHOCTb, NpAMOit
BIIMCAHHAas B YroJl.
[Touck obnactu Hccnenosatenbekast
OTIpENENICHUs U pabora (c
OyHKIMH MHO’K€ECTBA HCII0JIb30BAHNEM
3HAYEHUN «MaTeMaTU4YECKUX

(GyHKIUH.

HaKeTOB»)I B TOM




Hcnons3zoBanue
Pa3TUYHBIX
Croco0oB 3a/1aHus
byHKIUH.
Hcnons3zoBanue
CBOMCTB (hyHKIIMI
JUTS aHAJTH3a
rpadukos
peaTBbHBIX
3aBHCUMOCTEN
(Hynmu QyHKUIMH,
TTPOMEKYTKH
3HAKOTIOCTOSTHCTBA
yHKIHH,
MPOMEXKYTKU
BO3pacTaHUsl U
yOBIBaHHS
$yHkumy,
HauOoJIbIIee U
HauMEHbIIIee
3HAYEHUS
byHKIINN).
I'paduku,
KYCOYHO-
3a/laHHbIe

byHKIMH

YHCJIE CPAaBHEHUE
CBOMCTB (DyHKIIUU H
uX rpauKoOB B
3aBHCUMOCTH OT
apameTpoB

10

FGOMeTpI/ILIeCKI/Ie MECTa TOUYCK

0,5

B3anmuoe
pacroJoKeHue
OKPY>KHOCTH U
IPSIMOM.

IIpakTuky™m:
IIPaKTUKO-
OPUECHTUPOBAHHBIE
3a/1a4y Ha




[Ipumepsr
FeOMETPUUECKUX
MECT TOYEK Ha
IIJIOCKOCTH.
Meron
reOMETPHYECKHUX
MECT TOYEK MpPH
peueHun
reOMETPUYECKUX
3a1a4

B3aMMHOC
pacroJioKeHue
OKPY>KHOCTH U
IIPSAMOM.
CaMOCTOSTEIILHOE
OTKPBITHE: UTO
takoe I'MT?
IIpakTukym o
pEIICHUIO 3a/1a4 Ha
I'MT

OBIIEE KOJIMYECTBO YACOB I10
INPOI'PAMME




8 KUIIACC

BBIPaKCHUIN

DJIEeKTPOHHbIE
No 11/ HaumeHoBaHue pa3ie/ioB U TeM KouunyecTBo OcHoBHOE OcHOBHBIE BHABI (ungpossbie)
°n/m
NPorpamMmbl 4yacos coJepiKaHue NAeATeJbHOCTH o0pa3oBaTe/bHbIE
pecypcsl
KBanparHslii KOpEHB.
Brinonnenue
orepanmii ¢
IIpakTukym o
HUPpALMOHATIEHBIMHU
pEIIeHHIOo 3a/1a4: OT
yuciaaMu. TOYHOCTH
MIPOCTOTO K
Uucna u BerauciaeHus (KBapaTHbIC MPUOITVIKEHUS
CIIOKHOMY.
1 KOpHH, UPPALUOHAJIBHBIE YNCIIA, 1 VPPALMOHAIBHOTO y
Uccnenosarennckas
CTETIeHH ) 4yuCla NPy pelIeHN
pabora.
3agad. OKpyriieHue
KBanpaTtHbie
UPPALMOHATIBHBIX
KOpHU.
4yucel, IPUKUAKa
pe3ynbTara
BBIYUCIICHUI
HpoOGHo-
panuoHalIbHbIE
BBIPAKEHUS.
[IpakTukym no
Crenenu.
CIICHUIO 3a/1a4: OT
2 AnreOpandeckre BbIpaKEHUS 1 Breimonmnenue P
MIPOCTOrO K
TOK/1€CTBEHHBIX
. CJI0KHOMY
npeobpa3o—BaHUN
panoOHaNIbHBIX




YeTplpexyroJIbHUKN

[Tapamnenorpamm,
€ro IpHU3HaKu U
CBOMCTBA.
[IpssMOyronbpHUK,
pomO, KBazpar, ux
PU3HAKU U
cBoiicTBa. Tpanenus.

IIpakTuky™m 1o
PEIICHUIO 3a/1a4: OT
MPOCTOTO K
CJIIOKHOMY.
Uccnenosarensbckas
pabota. 3HaKOMBbIE

PaBHOOGenpenHast HE3HAaKOMbIe
Tparneuus, eé YETBIPEXYrOJIbHUKU
CBOICTBA U MPHU3HAKU
KBanpatubie Uccnenosarennckas
ypaBHEHWUSI. pabora:
Onpenenenue PaBHOCUJIBHOCTD U
PaBHOCHIIBHBIX CJIC/ICTBHE.
YpaBHEHUH. [IpakTukym no
[IprMeHeHne CBOMCTB | PELICHUIO
YpaBHEHUH C OJHOMN CIOKETHBIX 3a7ad.
MIEpPEMEHHOM. [IpakTuky™m no
Onpenenenue PELIEHUIO 3a/1a4: OT
KOJIMYECTBA IIPOCTOrO K
VYpaBHEHHUS 1 HEPABEHCTBA .
JICACTBUTEIIbHBIX CJI0)KHOMY —
KOpHEH KBaJpaTHOTO JIpoOHO-
ypaBHeHus1. PellieHne | panuoHanbHbIE
IpoOHO- YpaBHEHUSI.
panuoHaNIbHBIX UccnenoBarenbckas
YPaBHEHUH, pabota (B TOM
CBOJISILIIUXCS K qHCIIe ¢
JUHENWHBIM WJIH K HCIOJIb30BAHUEM
KBaJIPaTHBIM «MaTeMaTUYECKUX
YpaBHEHUSIM, MAKETOBY):




UCII0JIb30BaHUE
METO/1a 3aMEHBI
MIEPEMEHHOM.
Pemenue TekcToBBIX
3az1a4
anreOpanvaecKum
CIOoCOOOM: epexoT
OT CJIOBECHOH (opMmy-
JUPOBKH YCIOBUS
3a/1auu K
anreOpanvecKoit
MOJIETH ITyTEM
COCTaBIICHUS
YpaBHEHUS; PEIICHUE
COCTAaBJIEHHOTO
YpaBHEHUS;
MHTEPIIpEeTaLNs
pe3ynbrarta.
I'padprueckas
MHTEPIIpEeTaLNs
YpaBHEHUH C IByMS
NEePEMEHHBIMU

rpapudeckas
MHTEPIIPETALINS
YpPaBHEHUH C JIBYMS
[IEPEMEHHBIMH.
MoaenupoBanue
pa3IMyYHbIX
CUTYyaluin

I{eHTpabHO-CUMMETPUYHBIE
¢urypsl. [TponopiroHaabHbIC
otpesku. [Togo6ue. [IpeoOpazoBanue
noao6wus. [Tnomay.

DopmyIUpoBKa
oTpeeNneHus u
JI0Ka3a-TeJIbCTBO
CBOICTB IIEHTpaJIbHO-
CUMMETPUY-HBIX
¢uryp. Cpennsis
JUHUS TPEYroJbHUKA.
Cpenusis nuHus

CaMoCTOsTEIIbHOE
OTKPBITHE: YTO
TaKoe
npeoOpa3oBaHue
noaoous?
HccnegoBaTenbckas
pabota (B TOM
YHCIIC C




Tpaneuuu. Teopema
Qaneca.
[IponopuroHanbHbIE
oTpe3ku. Beenenne
MOHSATHUS
npeoOpazoBaHus
Io100us M MO0 OHBIX
¢uryp. CooTHOIIEHUS
B ITOJTIOOHBIX
¢urypax. 3agaun Ha
HaXOXJICHUE
TIJTOTIA TN C
HCITOJIh30BaHUEM
pa3OueHus Ha 9acTu U
JIOCTpavBaHUE.
MeTton miomaneu.

HCII0JIb30BAHNEM
«MaTeMaTU4YEeCKUX
[IAKETOB»): YTO
Takoe ppakran?
IIpakTukym 1o
pEIIEHNUIO 3a/1a4

HOK&S&TCJ’ILCTB& HCPABCHCTB

O1eHKa 3HAaUEHUS
BBIPKCHUS C
HCIIOJIb-30BaHUEM
HEPaBEHCTB.
[IprumeHeHue cBOMCTB
HEPaBEHCTB B XOJI&
pelIcHUs 3a/1a4.
Onpenenenue
PaBHOCHJIbHBIX
HEPaBEHCTB.
Jloka3zaTenbCTBO
HepaBeHCTB. Pemienue
TEKCTOBBIX 3a7a4 C
IMOMOIILIO TUHEHHBIX

[IpakTnueckas
pabora:
MOCTPOEHUE
MOJEIEN —
HEPABEHCTBO KakK
MO/IeJIb pealbHOM
CUTYaLUH.
CamocTosATenbpHOE
OTKPBITHE: METOJIbI
JIOKa3aTelIbCTBA
HEPaBEHCTB.
Marematuueckoe
COPEBHOBAHUE —
penieHue 3aaaq




HEPABEHCTB C OJIHOM
[IEPEMEHHOM.
Hccnenoanue
JIMHEWHOTO
HEPABEHCTBA C OJIHOU
IIEPEMEHHOM C
apaMmeTpom

pa3HBIMU
METO/IaMHU.
HccenenoBarenbekas
pabora: muHenHOe
HEPaBEHCTBO C
OJHOU ITEpEMEHHOM
C mapaMeTpoM

[IpsiMmoyrosbHBIE TPEYTOIBHUKU

Teopema IIudaropa u
ee MMPUMEHEHHUE.
JlokazarenbCTBO
COOTHOUIEHUH MEXIY
MIPOTIOPITMOHATTHHBIMU
OTpPE3KaMH B MPSIMO-
YTrOJIbHOM
TPEeYroJbHUKE.
[Ipumenenue
COOTHOIIIEHU MPHU
pelieHnn
FEOMETPUYECKUX
3ajau.
Tpuronomerpuyeckue
byHKIMH B
IPSIMOYTOJIBHOM
TPEeYTroJbHUKE.

IIpakTrkym 1o
pEIICHUIO
MPaKTUKO-OPHUEH-
TUPOBAHHBIX 3a/1a4.
CamocTosiTesbHOE
OTKpPBITHE: UTO 5
3HAK0 Mpo
MPSAMOYTOJIbHBII
TPEYTroJIbHUK?
MaremaTtuueckoe
COPEBHOBAHUE —
penieHue 3aaau
pa3HBIMH METOaMU

OyHKIMHU

[Touck obnactu
oTIpeieNIeHus 1
MHOYECTBA 3HAaUEHU I
bynkun. ['papux
dynkiun K/X.

HccnenoBarenbekas
pabota (B TOM
YUCIIE C
UCIOJIb30BaHUEM
«MaTeMaTUYEeCKUX




@yHkuus Byuaa (ax +
b)/(cx + d)

MaKETOBY):
ucciae10BaHue
(GyHKIMH.
CamocrosTensHOe
OTKPBITHE:
¢byHkuMs Buaa (ax
+ b)/(cx + d)

dopmynHupoBKa
OTpeaeIeHUs
JIEITUMOCTH HaIlEeJIo,
YHUCeN, CPABHUMBIX TIO
JTAHHOMY MOJIYJIIO.
Brimonnenne
JICJICHHS C OCTaTKOM.

Hccnenosarennckas
paboTa: 1eTuMOCTb.
CaMOCTOSTENIHLHOE
OTKpBITHE:
CpPaBHEHHE TT0
MOYITIO.
[Tpo6nemHusbrIit
MPaKTUKYM:
perieHue 3a1a4 Ha

9 Yucna v BEIYKUCIEHUS: OEJIMMOCTD 0,5 Jloka3aTenbpCcTBO U IIOWCK OCTAaTKOB
MIPUMEHEHUE CBOWCTB CYMMBI U
CpaBHEHHUH IO MIPOM3BEICHUS 10
MOTYITIO. MOTYJTIO.
Haxoxnenue MaremaTuueckoe
OCTAaTKOB CYMMBI U COPEBHOBAHUE —
MIPOU3-BEJACHUS T10 pelIeHue 3a1a4 Ha
JTAHHOMY MOJTYJTIO JIeJINMOCTD U
CpaBHEHHUE T10
MOTYJTIO
Bnucannbie u
BrrcanHble U OITMCaHHBIE [TpakTuKy™m 1o
10 0,5 LEHTPaJIbHBIC YTJIbI.

YCTBIPCXYT'OJIbHUKHN

Yrael Mexay

pCHICHUIO 3a4a4: OT




XOpJamu U
CEKYLIUMU.
Bnucannsie u
OIIMCaHHbIE
YETBIPEXYTOJIbHUKMU.
Bsaumnoe
PacIOIOKEHNE IBYX
OKpYKHOCTEN

IPOCTOTO K
CJI0)KHOMY

OBLIEE KOJIMYECTBO YACOB 110
INPOI'PAMME




9 KUIIACC

IMMPAKTUYICCKUX 3a/1a4 C

COPCBHOBAHUC — PCIICHUC

DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB u KouunyecTBo OcHoBHOE OcHOBHBIE BUBI (ungpossbie)
n/n TeM NPOrpaMMbl 4acoB coaepxaHue NAeATeTbHOCTH o0pa3oBaTe/bHbIE
pecypcsl
Pemenne ypaBHeHu ¢
rapameTpoM CamocTosiTenbHOe
anredpandeckum OTKpBITHE: pElIeHNE
METOJOM. YPaBHEHUH C TapaMETPOM.
I'padmueckuit meton IIpakTHKyMBI ITO PELICHUIO
pelieHus ypaBHEHUH ¢ 3a/1a4: OT MPOCTOTO K
napameTpoM CJIIO’)KHOMY — JIpOOHO-
['paduueckast pauMoOHAIbHbIE YPABHEHUS
WHTEpIpETALNS Y HEPaBEHCTBA C
1 VYpaBHEHHUS 1 HEPABEHCTBA C 0.5 peuieHust ypaBHEHHUS C apaMeTpOM.
rapaMeTpom ' JIByMs IlepeMeHHbIMU U | HccnenoBarenbckue
CHUCTEM ypaBHEHHH C paboThl: pelieHne 3a1a4 ¢
JBYMsI [IEPEMEHHBIMHU. napameTpamu —
HccnenoBanue cucrtemM anredpandeckiuM METOI0M;
HEJTMHEHHBIX rpadu4ecKuM METOI0M (B
YpaBHEHUH ¢ TOM YHCIJIE C
napameTpoM. Perienne | McCnoab30BaHHEM
HEPaBEHCTB C JIByMs «MaTeMaTUYECKUX
MIEPEMEHHBIMU U UX MAKETOBY)
CUCTEM
Dopmyisl IIpakTUKyMBI 11O PELIEHUIO
2 Pemenue TpeyroapHuKoB 0,5 npuseneHus. Pemenne | 3amad. Matemaruueckoe




UCIIOJIb-30BaHUEM
TEOPEMBI KOCUHYCOB U
TEOPEMBI CUHYCOB.
®opmyna ['epona.
dopmyiia MWIOMAIN
BBIITYKJIOTO
YeThIPEXyroJIbHUKA.
CooTHoILIEHUS MEX Y
TPUTOHOMETPHUYECKIMH
(GYHKIMSIMH.
[Ipocreiimme Gopmyib
NPUBEJICHUS U3 T€O-
METPUIECKUX
cooOpakeHUH.
Penrenue 3agad ¢
UCII0JIb30BaHUEM
TEOpPEM KOCHUHYCOB U
CHHYCOB, HaXOJECHUE
pajauyca OluCaHHOM
OKpPYXHOCTH

reOMETPUIECKUX/TIPAKTHKO-
OpPUEHTHPOBAHHBIX 3a71a4
pa3HBIMU METO/IaMHU

Anrebpandeckue BhIPaKCHHUS

Crenens ¢
panuuoHaIbHBIM
MOKa3aTeJeM.
Onpenenenue KopH4 N-
1 CTENEHU U CTEIEHU C
panuoHaIbHBIM
IIOKa3aTeJIEM.
IIpumeHenue
OIepalyy U3BJICUCHUS
KOpHs N-i CTENEHU,

[IpakTuKyM 1O peHICHUIO
3a7a4: OT MPOCTOrO K
CJII0KHOMY.
Maremarudeckoe
COpPEBHOBAHUE




UCIIOJB3Ysl MpU
HEOO0XOIMMOCTHU
KaJIbKYJISITOP.
Brruncnenue 3aadeHus
CTEINEHH C paIuo-
HAJIbHBIM II0Ka3aTCJICM.
O1eHKa 3HAUYCHUH
KOpHs N-11 CTENeH!,
3HAYECHUE CTCIICHU C
paloHaIbHBIM TOKa-
3aTeJIeM IIeNIbIMU
YHCIaMH 1
JIECATUYIHBIMHA
npoosimu. CpaBHEHUE U
YIOPSI0YMBAHNE
panuo-HaIbHBIX U
HUPPAMOHATILHBIX
YHCel, 3alIUCaHHBIX C
MOMOIIBIO KOpHS N-H
CTENEHH, CTENEHH C
parmoHaIbHBIM
MOKAa3aTeJIeEM.
Brimonnenue
TOXKIECTBEHHBIX
npeoOpa3o-BaHUM
BBIPKCHU,
coJiepKalIux KOpPEeHb
N-i CTETICHU, CTEIICHD C
panuoHaIbHBIM
IOKa3areliemM




Teopemsl 0
IIPOU3BEACHUU
OTPE3KOB XOP/,
TEOPEMBI O
IIPOU3BEACHUU
OTPE3KOB CEKYIIUX,
TeopemMa O KBaJapare
KacaTeJIbHOW, TEOPEMBI
Uess! 1 Menenas.
UccnenoBanue, B TOM
YHUCJIE C IOMOIIBIO

CamocrosTenbHoe
OTKpBITHE (B TOM UYHUCIIE C
HCII0JIb30BAHUEM
«MaTeMaTU4YECKUX
naketoB»): Teopembl UeBbl
u Menenas. [Ipaktukym no
pELIeHHIO 3a/1a4.

[TpakTuky™m no
OTpe3ku B OKPYKHOCTH 0,5 U(POBBIX PECYPCOB, P ™
MOCTPOEHHUIO
M3y4aeMbIX KOH(pUry- .
. JTMHAMHYECKUX MOJIENeH ¢
paunii. [Ipumenenne
IIOMOUIBIO IPOIPAMMHBIX
JAHHBIX TEOPEM ITPH
CPEJICTB.
pelIeHuH
UccnenoBatenbckas padbora
TEOMETPUYECKUX
C TIOMOWIBIO IMPOTrPaMMHBIX
3aga4. 3HaKOMCTBO C
CPEICTB: TOMOTETHS U €€
HOHATHEM FOMOTETHH, .
CBOMCTBa
C €r0 IIPUMEHEHUEM, B
TOM YHCIIE B
IIPAKTUYECKUX
CUTYyalUsAX
[HonsTue «pyHKUUDN. HccnenoBatenbsckas paboTta
[Ipumenenue cBONCTB (B TOM umcCIe ¢
byHKIMI: HyIH HCII0JIb30BAHUEM
OyHKIMH 1 (GYHKIIUY, TPOMEXYTKH | «MaTeMaTHYECKHX

3HAKONIOCTOSIHCTBA
(GYHKIUH, TPOMEKYTKH
BO3pacTaHUs U

nakeToBy): [loBenenue
byHKIIMY U ee rpaduka B
3aBHCHMOCTH OT




yObIBaHUs (yHKLINH,
YETHBIC U HEYCTHBIC
byHKIIMN, HanbobIIee
Y HaMEHbIIIee
3HaYeHUsT QYHKIUU
IIPY PELICHNUN 33/1a4.
[Toctpoenue rpadukos
(GYHKIMH ¢ TOMOIIBIO
npeoOpa3oBaHuii BUJA:
f(x) —f(x) + a; f(xX) —
f(x + a); f(x) — kf(x),
() —f( x[), 1) — |
f(x) |. Pacno3naBanue
CTENEeHHbIX PYHKIUN 1
HOCTPOEHHUE ICKH30B
rpauKOB CTETICHHBIX
byHKIUH ¢
HaTypaJbHbIMU
HoKa3aTess MU pa3Hoi
YETHOCTH.
Hcnonws3oBanue
CBOMCTB rpa(ukoB
CTENEHHBIX (PYHKIMI ¢
HaTypaJlbHbIMU
HoKa3aTessIMU IIpU
pelLIeHUH 3a/au.
[Toctpoenue rpapukos
dyrxumit y = Vx, y =
Ix y=|x|

napamerpa. [IpakTukymsl
10 PELICHHIO 3a/1au:
NOCTpOeHHE TPaduKOB
dyHKImit y=\x , y = Vx, y
= | X |; ¢ momMonIpo
npeoOpa3oBaHuil U
pOBEpKa C
UCTIOJIb30BaHUEM
NIPOTPaMMHBIX CPEJICTB




[TapamnensHOCTH U
NEPIEHIUKYJIAPHOCTD
IpsIMBIX (Yepes
YTJIOBOM

K03 dunmeHT).
Haxoxnenue
MepeCceUCHH
OKPY>KHOCTEH U
MPSIMBIX B
KOOP/IMHATAX.
dopmyiia pacCTOSIHUA
OT TOYKH JIO MPSIMOU.

CamocrosTensHoe
OTKPBITUEC: KaK PpCIIUTH
TEeOMETPUIECKYIO 3a/1a9y ¢
MTOMOIIIBIO amnmapara
anreOpsI?
UccnenoBatenbckas paborta
(B TOM 4MmCIE C

IInomans HCIOJIL30BAaHUEM
Bexropst. MeTo KoopHar 0.5 napajuiejorpaMmma B «MaTeMaTH4eCKUX
KOOPJMHATAX, TIOHATHE | IIaKETOBY): pEIICHUE
00 OpUEHTUPOBAHHOU MPaKTHUKO-
IUIOLIAIH. OPUEHTUPOBAHHOMN
[Ipumenenue metoaa reoMeTpU 4ECKOM 3a7auu
KOOPJIMHAT B METOJIOM KOOPJHMHAT.
MPaKTHUKO- MareMaTuyeckoe
OPHUECHTHPOBAHHBIX COPEBHOBAHUE — PEIICHUE
FeOMETPHYECKUX FeOMETPHYCCKHX 3a/1a4
3a/1a4ax, UCCICIOBAHUE | Pa3HBIMHU METOJIaMHU
MIPUIIOKEHUS METOAa
KOOP/IMHAT B
BBIYMCIUTENHHOM
MaTeMaTHKE U
uH(pOpMaTHKe
[IpaBunbHbBIE 1 [IpaBunbHBIE CaMOCTOSITEIIFHOE
MHOTOYTOJIbHUKHU. MHOTOYTOJIbHUKH, OTKPBITHE: KaK HAUTH




OKpyXHOCTb U

BBIYMCIICHUC UX

MEepUMETP U IIONIA/Ib

MHOTOYTOJIbHUKHU 3JIEMCHTOB CIIOXKHOU (pUryphI?
Brruncnenue [IpakTuKyM MO pEIIEHUIO
MEPUMETPOB U 3aJ1a4 IMOBEIIICHHOM
IIOIIAACH CII0KHBIX CIIOKHOCTH
buryp, BKIFOYAIONTUX
AJIEMEHTHI Kpyra
Ornpenenenue BUI0B
MTOCJIEIOBATEIILHOCTEH
OTpaHUYECHHAs UccnenoBarenbckas
MOCJIEAOBATENIHLHOCTD, paborTa: moBeeHNe
MOHO-TOHHO MOCJIEA0BATENHLHOCTEN — OT
BO3pacTaromas THIOTE3RI 10 JTOKa-
(yOBIBaromas) 3arenbcTBa. Jluckyccus Ha
MOCJIEA0-BaTENLHOCTbD. OCHOBE pPEIICHHUS 3a/1a4:
[IpencraBnenue sBisieTcs 1u MMU
YyenoBLIe OCCKOHEUHBIX YHUBEPCATHHBIM?
MEPUOIUUECKHUX CaMOCTOSTENIbHOE
MOCIEA0BATENLHOCTH U .
npoOeii B BUIE oTKpbiTHEe: MMU — MeTo
MPOTPECCUU
OOBIKHOBEHHBIX. JI0Ka3aTeNIbCTBA: CyMMa

3HAKOMCTBO C
MOHITHEM CXOJUMOCTH
MOCIIEJIOBATEILHOCTH,
HAXO0XJ/IEHUE CYMMBI
OCCKOHEYHO
yOBIBaromIei
reOMETPUYECKOHN
MPOTPECCHUMU.
[Ipumenenne metona

YJICHOB I10CJIEA0-
BaTCJIbHOCTH. HpaKTI/IKYM
10 pCHICHUIO 3aaa4:
J0Ka3aTcCJIbCTBO
HCPABCHCTB U
JA0Ka3aTCJIbCTBO ACIINMOCTHU
MM




MaTEMaTHYECKOU
WHYKIIUU

JIBMKEHUS MIIOCKOCTH

0,5

LlenTpanbHas
CUMMETpPHSL.
LenTpanbHo-
CUMMETpPUYHBIC
¢urypsl. [ToBopor.
OceBasi cuMMeTpHsL.
@urypsl,
CUMMETpPUYHBIC
OTHOCHTEIILHO
HEKOTOPOU OCH.
[TapannenbHbIA
nepeHoc. [Toustue
JIBUKEHUS U €T0
cBoiicTBa. PaBeHCTBO
¢buryp. [IpossraeHus
CUMMETpPUHU B IPUPO/IE,
YKUBOTIMCH,
CKYJBIITYpE,
apXUTEKTYpe.
Kommnosummnun
IBIDKEHUN
(mpocretimue
IpUMEPHI).
[IpumeHenue B
pelieHnn
FEOMETPHUUECKHX 3a/1a4

UccnenoBatenbckas paborta
(B TOM 4mCIE C
HCII0JIb30BaHNEM
MPOrPaMMHBIX CPEJCTB):
KOMITO3UIUS IBH>KEHUH.
CamocrosTenpHOE
OTKpBITHE: (OPMYIUPOBKA
BBEIBOJIOB O CBOMCTBAaxX
KOMITO3UIINN TBIKCHUH.
[Tpoekt: npeoOpa3oBaHus
(mBM>KEHUS) B UCKYCCTBE




[ToBTOpEHue, 06001ICHNE,

Pemenne 3amay,
WJUTIOCTPUP YIOLLUX
CBsI3U Me)KIly

[Ipoexr: «IIpeoOpazoBanus
B HUCKYCCTBE U
apxutekrype» Mrorosas

10 1,5 pa3IMYHBIMU TEMaMH
CUCTeMaTH3aLus KOH(EpEHIIHS:
kypca IloBropenue,
«MaremaTuka — 310
00o01ienue,
KPacuBO»
cUCTeMaTH3alus Kypca
OBIIEE KOJIMYECTBO YACOB 9

1O ITPOI'PAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne i/t

Tema ypoka

KoaunyecTBo yacoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

MHuoroyronsnauku. [lepumerp
MHOT'OYTOJIbHHKA. [[OHSTHE O BBITYKIIBIX U
HEBBIITYKJIBIX MHOTOYT OJIbHUKAX.
TpeyrosbHUKU. PaBHBIE TPEYTOJIBHUKH B
reOMETPUYECKUX KOHPUTypaIUsIX.

[IpakTuKy™M MO pereHuto 3a/1a4 U3 peaTbHOU
MIPaKTUKU HA YacTH, IPOOH, IPOLIEHTHI,
MPUMEHEHHUE OTHOLLIEHUN W TTPOTIOPLHIA PHU
peuieHuu 3aaad. PeagbHble 3aBUCUMOCTH.
[IpakTuKyM Mo peleHuto 3aa4u Ha JABIKEHUE,
paboTy, MOKYIKH, HAJIOTU

[Ipusnaku nenumoctu Ha 4, 8, 6, 11. [Ipusznaku
JEITMMOCTH CYMMBI ¥l TIPOU3BEACHUS TIEITBIX
YyuCeN MpHU pereHnu 3a1ad. [Ipusnaku
paBeHCTBa TpeyroJbHUKOB. [IpakTukym mno
penieHuto 3aaa4. JleneHrue MHOTOYICHOB.
KopHu MHOTOUIEHA

FeOMeTpI/I‘IeCKI/Ie HCPaABCHCTBA. HpaKTI/IKYM 8 (0)
PCHICHUIO 3a1a4

ypaBHeHI/Ie KaK MaTéMaTn4dcCKas MOICIIb
peanLHoﬁ CUTyallun




Cucrema ByX JJMHEHHBIX YPAaBHEHUM C IBYyMs
IIEPEMEHHBIMU KaK MOJIEIIb PEAIbHON
CUTYyaLlNU

[IpakTuxym mo pereHuto 3aaad. OKpy>KHOCTb,
BIIMCaHHAas B yroJi. BzaumHoe pacnosioxxeHue
OKPYKHOCTH U npsamoii. KacarenbHas u
CeKyIlas K OKpYKHOCTH

Uccnenoanue GyHKIUN: HYH,
3HAKOMOCTOSIHCTBO. [IpoMexyTKH Bo3pacTaHus
u yOriBanus. Hanbospliee 1 HauMeHbllee
3HaueHue ¢pynkuuu. [loctpoenue rpaduxos
peanbHBIX 3aBucuMocTel Iloctpoenune
rpauKoOB peabHbIX 3aBUCUMOCTEI.

89

I'paduku KycouHO-3aqaHHBIX (YHKITUH.
UccnenoBanue GyHKIUN ¢ TapaMeTpoM
(muueitHbIe). [TocTpoeHne CI0KHBIX KyCOYHO-
3a/IaHHBIX (PYHKITUN

[IpakTuKyMm 1O pelieHuto 3aaa4

OBLIEE KOJIMYECTBO YACOB 110
ITPOI'PAMME




8 KUIIACC

Ne
n/n

Tema ypoka

KoandecTBO 9acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoTbI

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

UYetsipexyronbauku. CpoiictBa. [Ipu3Haku.
Brniucannbie 1 ONMMCaHHBIE YETHIPEXYTOJIBHUKH.

[IpeoOpa3oBanue BbIpaKEHUH, CoAEpKAIINX
KBa/IpaTHbIE KOPHU

CreneHs ¢ OTPULATCIIBPHBIM ITOKA3aTCJIEM U
BBIYHCIICHUA

Cpennsist TMHUSA TPEYrOJIbHUKA, TPATIECIIUH.
Teopema o mponoOpIUOHATIBHBIX OTPE3KAX.
Teopema ®aneca. Beenenune nousatus
npeoOpazoBaHus MO00Ms ¥ IOJOOHBIX PUTYD.
[IpakTuKy™m 1O pelieHuto 3a1a4 Ha nogooue.
Pemenue 3a1a4 ¢ UCmosib30BaHUEM
MIPOMOPLIUOHAIBHBIX OTPE3KOB B MPSMOYTOJILHOM
TPEeYroJbHUKE

[IpeoOpazoBaHus pallMOHAIBLHBIX BBIPAKEHUI
MOBBIIIEHHON CI0XKHOCTU. OOIaCTh TOMYCTUMBIX
3HAYCHUH.

Omnpenenenre KOIMYECTBA ACHCTBUTEIBHBIX
KOpHEW KBaJpaTHOTO ypaBHeHUs. Pemenue
IpOOHO-PallMOHANBHBIX ypaBHEHUH. Pemienue
TEKCTOBBIX 3a]71a4 C IOMOIIBIO IPOOHO-
paIoHaIbHBIX YpaBHEHUN




Pemenue 3a1a4 ¢ UCIOJIB30BAHUEM
TPUTOHOMETPUYECKHUX (PYHKITHIA

Bnucanubie v IEHTpaIbHBIE YIIIBI. YTIIBI MEXITY
Xopaamu U cekymumu. O0mme KacaTeabHbIe K
JIBYM OKPYXHOCTSIM. [IpakTUKyM 1O pelieHunto
3aza4

9 UreHnue cBOICTB pyHKIMHU 1O €€ rpaduKy

OBHIEE KOJIMYECTBO YACOB 110 TIPOT'PAMME




9 KUIIACC

Ne i/t

Tema ypoka

KoandecTBO 9acoB

Bcero

KonTtpoubHbie
padoThbI

IIpakTHYeckue
padoTbI

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Kopens n-i1 crenenu. CBoiicTBa KOpHS N-i
crenieHu. CTENeHb ¢ pallMOHAIbHBIM
IIOKa3aTeseM U €€ CBOMCTBa

®opmyisl IpuBeeHus. Pemenne
TpeyroJbHUKOB. TeopeMa kocuHycoB. Teopema
CUHYCOB. PellieHne npakTHuecKux 3a1a4y

ToxnecTBeHHbIE TpeoOpa3zoBaHMs BhIPAKEHUH,
coJiepKalluX CTENEHb C PAllMOHAIIBHBIM
IoKa3aTesieM

®opmyna ['epona. @opmyna maomagm
BBIMTYKJIOTO YeThIPEXYyroiabHuKa. [IpaBuibHbIe
MHOTOYT'OJIbHUKH, BEIUHMCICHUE UX FJIEMEHTOB

Teopema o mpousBeiIeHUU OTPEIKOB XOP/,
CEKYIIEH U KacaTeJIbHOM

HccnenoBanue KBaipaTHIHOM (DYHKIIHU.
[Toctpoenue napaboJbl IO TPEM TOUKAM U 110
BepinHe. [IpeoOpa3zoBanust mapaboJIbl (CIBHT,
CKaTUe/pacTsHKCHUE)

HccnenoBanue GpyHkuuii: Hynu QyHKIUH,
MIPOMEXKYTKH 3HAKOMOCTOSIHCTBA (DYHKIIUH,
MIPOMEXXYTKH BO3pACTaHUS U yObIBAHUS




¢byHKuMyU, YE€THBIE U HEUYETHBIE (PYHKITHH,
HanOoJIbIIee U HAaUMEHbIIIEe 3HaYCHUS (DYHKIUU

Brrancrienue nepuMeTpoB | IIIOMAIeH
CJIOKHBIX q)Hpr, BKJIIOYAIOIIHNX 3JICMCHTHI
Kpyra. Beraucienue nepuMeTpoB | IIomazien
CJIOKHBIX q)Hpr, BKIIIOYUAKOIINX 3JIEMCHTBI
kpyra. [Ipeobpa3zoBanus nogoous

Nrorosas koHpepenuus: «MaremaTHka — 3TO

KPacHBO»

OBIIEE KOJIMYECTBO YACOB I10
INPOI'PAMME
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