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HOACHUTEJIBHAS 3AIINCKA

OO0was xapakrepucTHKa Kypca

Hacrosimas pabouas mporpamma Kypca BHEYPOUHOU JAesTeNbHOCTH «B mupe
MareMaTuku. 7-9 kiacce» pa3paboTaHa B COOTBETCTBUM 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;

— pacnopsikenue IIpaButenbctBa Poccuiickoit denepanmu ot 19 HOsIOps
2024 1. Ne 3333-p «O0 yTBEepKICHHUH KOMIUICKCHOTO IIJIJaHA MEPOIPHUSATHU 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,
BBIOMPAIOIIUX HA TOCYIAapCTBEHHOW WTOTOBOM aTTeCTalldd dJK3aMEH TI0
MaTeMaTuKe Ha MPOPUIHLHOM 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
MO3BOJIIET PACUIMPUTh KPYr pellaeMblX MaTeMaTUYeCKUX 3aJad 3a CYET
BKJIIOUEHHUS MPOOJIEMHBIX, HECTAHAAPTHBIX 3aj/1a4, 3aJlay MPUKIIAHOIO XapakrTepa,
BBITIOJIHEHUS HCCJIEIOBATEIbCKUX padOT, B TOM YHCJIE€ C MEXKIPEIMETHBIM



COAEPKAHUEM, U3YUCHUS JTOMOITHUTEIIBHBIX BOIPOCOB KAaK TEOPETUUYECKOTO, TAK U
MPAKTUYECKOTO XapakTepa.

[Ipenycmotpenusie [IporpamMmMoin BUABI IE€ATEIBHOCTH — UHAUBUAYAIBHAS U
rpynmnoBasi NPOEKTHAasT M MCCIEN0BATEeNbCKask JEATENIbHOCTh — CIHOCOOCTBYIOT
Pa3BUTHUIO TO3HABATEIbHBIX, PETYISATUBHBIX W KOMMYHUKATUBHBIX YMEHUM
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 OOJIBIITUHCTBE TEM Kypca MPEAIoIaraeTcs BBITIOJTHEHUE
UCCIIeI0BAaTENbCKUX pabOT. YueOHOoe uccieJoBaHue o MaTeMaTuke B 7—9 kiaccax
IpernoiaraeT nojiydyeHrue cyobeKTUBHO HOBOTO ISl 00yJaroulerocs pe3yabrata u
HarpaBieHO Ha (OPMUPOBAHHUE HCCIEAOBATEILCKUX YMEHUM: BBIICJIICHHUE
npoOJieMbl, OpraHU3alusl ¥ aHAJIW3 JAHHBIX, BBIJIBUKEHHUE THUIOTE3bl, MPOBEpKa
TUTIOTE3bl, (OPMYJIUPOBAHUE BBIBOJIOB W TIPEACTaBICHHWE pPE3ylIbTaTOB Ha
IPaMOTHOM MaTeMaTH4ecKkoM s3bike. [Iporpamma mosker OBITH BOCTpeOOBaHa
00y4JaromuMHCs, KOTOPbIE UMEIOT HHTEPEC K U3YUCHUIO MaTEeMaTHUKU, TOTOBATCS K
y4acTHIO B OJIMMIIHMA/IAX IKOJIBHUKOB [0 MaTeMAaTUKe U yriyOJIeHHOMY U3yUYEHHUIO
MaTEeMaTUKU Ha YPOBHE CpeHEro o01ero 00pa3oBaHus.

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,
TEOPETUYECKOI0 MBIIUICHUS U MATEMAaTHYECKOW WHTYWUIIMWA, YMEHHUHN PACCYXKIaTh
JIOTUYECKU U aHAJIM3UPOBATH CUTYaIIUU.

3. VraoyGnenme wu 3akperuieHHe 0a30BbIX 3HaHWM, (HOPMHUPOBAHUE
YCTOMYMBBIX HABBIKOB PEIICHUSI HECTAHAPTHBIX U OJJMMIINAHBIX 33/1a4, OCBOCHUE
HECTaHJAPTHBIX MOAX0I0B U OPUTMHAJIBHBIX PELICHUM.



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,
TOPOJACKUX, PETUOHAJBHBIX, BCEPOCCUMCKUX OJUMIHAAaX, KOHKypcax u
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  WCMOJb30BaHUA  HU(PPOBBIX  MHCTPYMEHTOB (B TOM  YHCIIC
«MaTeMaTHYECKUX IaKeTOB») B OOJACTH MOJECIMPOBAHUSA, WMHUTALUU H
UHTEpIpeTaluu a0CTPaKTHBIX MaTeMaTHYeCKUX OOBEKTOB U 00pa3oB B BUJE
pa3sMUYHBIX BU3yaJdu3aluid (B TOM YHCIE€ MPOCTPAHCTBEHHBIX OOBEKTOB).
[Iporpamma pa3paboraHa ¢ y4deToM pekoMmMeHaanui deaepanbHO padoueit
nporpaMMbl ~ BOCHUTaHMs. B yacTHOCTM, OHAa  y4YHUTBIBAET IICUXOJIOrO-
nearoruyeckiue  OCOOCHHOCTH  COOTBETCTBYIOIIEH  BO3PACTHOM  KaTeropuu
00yJaromuxcs.

Takum obpazom, peanuzayusa Ilpoepammul coodeticmgyem NoOIYYEHUIO
CeOVIOWUX Pe3VTbmamos:

— JNOCTHKEHUE 00yJarOIIUMUCS IJIAHUPYEMBIX JUYHOCTHBIX,
METaNpPEIMETHBIX U MPEIMETHBIX pE3yJbTaTOB, B T. Y. COOTBETCTBYIOLIUX
yrayOJIEHHOMY YPOBHIO U3YYCHHS MAaTEMaTUKH;

— pa3BUTHE JTUYHOCTU OOydUaromuxcs, GOpPMHUPOBAHUIO M YIOBICTBOPEHUIO
WX COIMATBHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEH;

— caMopeanu3anMs OOydarolMXCsd 4Yepe3 Y4YacTHE BO BHEYPOUYHOM
NEeATETbHOCTH.

MecTo Kypca B 00pa3oBaTeJIbHOM Npouecce

Bo ®I'OC OOO pans ob6si3aTebHOTO OOY4YEHHUs YTBEPKICHBI JIBa YPOBHS
OCBOEHUS pabOUYMX MporpaMM Mo MaTeMaTuke: 0a30BbIM U YIIIyOJICeHHBIN, HAYUHAS
¢ 7 kmacca. ConepaHue IporpaMMbl 1Mo MaTeMaTuke (yriyOJIeHHBIM ypOBEHB)
HalpaBJICHO Ha YAOBJIECTBOPEHUE TOBBIINICHHBIX 3alpoOCOB  OO0Yy4YarOUIUXCH,



cTpeMsIuxcsi K ©Oojee ri1yOOKOMY OCBOEHHIO MPEAMETHBIX pE3YyJbTaTOB.
[Iporpamma Kypca BHEYpOUHOU JeATEIbHOCTH « TpyaHBIE BOMPOCH MATEMATUKU
HaIlpaBJIeHa Ha pacIIMPEHUe 3HaHUW 00yYaloIUXCs 0 MaTEMATHKE JJIsl KJIACCOB C
00s3aTeNbHBIM 0a30BbIM YPOBHEM 00YUYEHUSI MaTEMaTHKE.

Temarnyeckoe  IUIAaHUPOBAHWE B IIpOrpaMMe  Kypca  BHEYPOYHOU
nesTenbHOCTH  «TpyaHble  BONPOCHI MAaT€MaTUKH»  COCTaBJIEHO TakK, YTO
pacrpeneneHue COAepKaTeNbHbIX pa3/leioOB B HEM CUHXPOHHU3UPOBAHO C
o0s3aTeNnbHONM  TporpaMmoil  6a3oBoro ypoBHA. Peanuzauus copepkaHus
npenjaraercs B popMax, OTIUYHBIX OT YpOuHbIX. CleayeT OTMETUTh, YTO JAHHBIH
KypC B OCHOBHOW IIIKOJIE BBICTPAWBAETCS HE TOJBKO HA PACHIMPEHHUU
MaTEMaTUYECKOro cojepkaHusi 0a30BOro YpOBHsI, HO M Ha MOBBIIIEHUU YPOBHS
CJI0’KHOCTH 3a/1a4, NMpejIaraéMbIxX sl pEIIEHUSI.

Pabouas nporpamMma Kypca BHEYPOUHOU AesTENbHOCTU « TpyJaHBIE BOIPOCHI
MaTeMaTHKW» MpeJAHa3HaueHa I pealn3alud B 7-9 Kjaccax M HampaBiieHa Ha
JOCTIKEHUE O00YydarolMMUCA TUTAaHUPYEMBbIX pe3yibTaToB. [locnenoBaTenbHOCTD
U3Y4YEHUs TEM Kypca COBIIQJaeT MO0 BPEMEHH C U3YYEHUEM Kypca MaTeMaTHUKH
(anreOpsl W TEOMETPUHM) OCHOBHOW IIKOJBI 0A30BOr0 YpPOBHS, BCE TEMBI IO
BO3MOXHOCTH CHHXPOHU3MPOBAHBI ¢ 0a30BBIM KYpCOM MAaT€MAaTHKH IO Kjaccam.
Tembl 1o anrebpe W TreoMeTpUHM YEpeayrOTCs, YTO MO3BOJIIET MAaKCHUMAJIbHO
npUOIU3UTh UX TI0O BPEMEHHU U3YUYeHHUsI K OCBOEHHI0 0a30BOT0 Kypca.

[Tpu peanuzamuu [Iporpammel nepBas 3aa4a y4YuTeNlsi COCTOUT B TOM, YTOOBI
co3faTh HEOOXOAMMBbIE YCIOBUS I TPUOOPETEHHs W PA3BUTUA yMEHUH,
CBS3aHHBIX C MPOBEJICHUEM HCCIIEIOBAHUI HA MaTEMaTUYECKOM cojiepxKaHuu. JJis
penieHus 3Toi 3anaun B [Iporpamme 0003Hau€HO MECTO U CPOPMYIUPOBAHBI TEMBI
JUTSI IPOBEJICHUS UCCIIEI0BATEIBCKUX Pa0OT.

Bropas 3amawa yuurens mo peamm3anuu  [Iporpammbl  cBsizaHa C
BO3MOXHOCTBIO CO371aTh YCIOBUS JUIsi 00pabOTKMU U MpeACTaBICHUS WHGOPMAIIH
HAy4yHOTO coJepkaHus (B TOM 4YHCJI€ C HCIOJb30BaHUEM LH(PPOBBIX
MHCTPYMEHTOB) MpU OpPraHU3allud HHAWBUAYAIbHON M TPYNIOBOM NPOECKTHOM
NEeATEIIbHOCTH.

Jnmg  ycmemHoW — peanu3aldd  CIIEHAPHEB IPOEKTOB  PEKOMEHIYETCA
UCIIOJIb30BaTh MEPCOHAIbHBIE KOMIIBIOTEPHl C YCTAaHOBJIECHHBIMU O(UCHBIMU
MporpaMMamu U JI0CTynoM K cetd MIHTepHeT (kak MUHUMYM OJIMH KOMIIBIOTEp ISt
KaXXJI0W TPYIIIbI).

@opMBI  IEATENBHOCTH OOYYarOIIUXCSA MNPEIyCMaTPUBAKOT AKTUBHOCTh U
CaMOCTOSITEJIbHOCTb, COYETAIOT HMHAMBUAYaJbHYIO M TPYHIOBYHO padoTy,
OTJIMYAIOTCS OT YPOUHBIX O0JI€€ MMPOKUM HUCIIOIB30BAHUEM HCCIIEN0BATEILCKON U
IIPOEKTHOW  JESTENIbHOCTH,  pEIIeHWEM  HECTaHJapTHBIX 3adad W Ap.



CtpykTypupOoBaHUE TEMaTUYECKOTO IulaHUpoBaHUs B [IporpaMme COOTBETCTBYET
MOPSIAKY U3YUECHHS PA3/ICNIOB U TEM aireOpbl U T€OMETPUM B OCHOBHOM IIKOJE U
TEeM CcaMbIM OO€CIeYMBAET TMPEEMCTBEHHOCTh YpPOYHOM W  BHEYPOUHOU
JNEATENBHOCTH.

Peanuzanua I[lporpamMmbl mipeimnosiaraeT CoOYETaHUE PaA3IUYHBIX (POpM
IPYINNOBON paboOThl (AMCKYCCHSI; MaTeMaTHYECKOE COPEBHOBAHUE, MPAKTUKYM;
BBIOOp TEeMbl TMPOEKTa, IUIAHUpOBaHUE pPabOT, paclpeAelieHue poJieH,
B3aMMOOIIEHKA TPHU BBHINIOJIHEHUW TPYIIOBBIX MPOEKTOB M HCCIEAOBaHUN) U
WHJIMBUTYaJIbHON paObOTHl (BBIMOJHEHUE WHWBHUAYAILHOTO MCCIIEAOBAHUS, B TOM
YUCJI€ C WCMOJb30BaHUEM MUGPOBBIX HWHCTPYMEHTOB; TMPOBEJICHUE YCTHOTO
000CHOBaHHMS TIPU PEIICHUH HECTAaHJAAPTHBIX 3a/a4, 3a]a4 MOBBIIIEHHOTO YPOBHS
CIOKHOCTH; TIOCTPOCHHME MAaTeMaTUYECKUX MOJENIEH, UX HCCIEI0BAHNUE;
UHTEpOpeTalds  MOJIYyYEeHHBIX  pe3yJbTaTOB MpU  pEHIeHWH  3aJad ¢
MEXIIPEAMETHBIM M TPAKTHUYECKUM COJICP’)KaHHMEM; TOUCK, WHTEpIpeTaus,
npeobpazoBaHue " MIPUMEHCHHE MaTeMaTH4EeCKOM uHdopMaIuy;
CaMOCTOSITEJIbHOE OTKPBITHE HOBOTO MaTemaTudeckoro (axra). Mcmonb3oBanue
Takux ¢GopM padbOTHl MOMOTraeT pa3BUBATh y OOYUYAIOIIUXCS, C OJTHOH CTOPOHBI,
HABBIKM BOCTIPUATHS HOBOW MH(MOpPMAIUU MPHU Pa3IMYHBIX popMax ee Mojiayu, a C
JIPYroi CTOPOHBI — AaKTUBHOCTh, CAMOCTOSITEIBHOCTh U CITOCOOHOCTH K TBOPUYECTRY.
OcBoenne IIporpamMMmbl AOMKHO [ONOJHATH W Pa3BUBAaThb 3HAHUS M YMEHUS
oOydarommxcs B 00JacTH MaTeMaTHKW, OPHUEHTUPOBaTh WX Ha oOOydeHue B
CpeldHEeN IIKOoJie B Kiaccax, MpeayCcMaTpPUBAIOIIMX OCBOEHUE MAaTEMAaTHKH Ha
yriayOJeHHOM YpPOBHE, B YAaCTHOCTH TEXHOJOTHYECKOTO Npoduis, a TaKxke
CrIocoOCTBOBATH COIUATILHOMY (DOPMUPOBAHUIO JTMIHOCTH 00 yJarONHXCS.

[Iporpamma Kypca paccuntana Ha 204 gaca B TeUeHHUE TpeX JIET OOyUCHUS B
/-9 knaccax (68 4acoB B KaXJIOM KJlacce) MpH MPOBEACHUM 3aHATUN OJUH pa3 B
HEJENI0 MO 2 aKaJeMUYECKUX Yaca KaxKJ0€ WM JBa pa3a B Heaemwo 1o 1
aKageMuyeckoMy dYacy kKaxkmoe. llemecooOpa3HbIM SIBISETCS UYepeIOBaHHE TEM
3aHIATHH ¢ anreOpandecKuM U TEOMETPUIECKUM COJICPKAHUEM.

B 3aBucHMMOCTM OT KOHKPETHBIX YyCJIOBUW peanm3anuu IIporpammsel u
KOJIMYECTBa 00y4aromuxcs JA0MycKaeTcs (popMupoBaHue TPy U3 00ydaronIuxcs
pa3sHbIX KJIACCOB B Mpeaenax oAHOM mnapamwienu. [Iporpamma MoOXeT
peann30BBIBATHCS 00pa30BaTENBHON OpraHu3anyeld CaMOCTOSTEeNBbHO JHOO Ha
OCHOBE B3aUMOJCHCTBHUS C JPYTUMU OpraHU3alMsIMHU, OCYIIECTBIISIIOUIUMHU
o0pa3oBaTeIbHYIO ACSTEIHHOCTb.

[lo ycMoTpeHHIO yuuTeliss HEKOTOPbIE 3aHSATHUS MOTYT ObITh MCKIIFOYEHBI WIIH
3aMeHeHbl. PekoMenayeTcs BKIOUUTh B [IporpamMy permoHaibHBIA KOMIIOHEHT:
ADKCKYpPCUM Ha TMPEANpUsTUS, B PETUOHAIbHbIE MY3€U, BY3bl TEXHHYECKOH



HaIpaBJICHHOCTU JUIsl TOBBIIMICHHS HMHTEpeca OOyYaromMXCAd K MPAKTUYECKOMY
U3YYEHUIO Mpodeccuil, CBI3aHHBIX C MATEMATHKOM.



COJIEP’KAHUE KYPCA BHEYPOUYHOI JIEATEJbHOCTHU
«TPYJHBIE BOITPOCbBI MATEMATHUKN»

7 KIIACC

JuieMeHThl HcTOpUH. O0mKe NOHATHA reoMeTpru. OCHOBHBIE (PUTYPbI

Uctopusi BO3HUKHOBEHUST M pa3BuTud reomerpuu. [loHATHA: akcuoma,
T€OpEMa, CBOMCTBO, MPHU3HAK, JI0KA3aTEIbCTBO, onpeaeneHue. MHCTpyMeHThl s
U3MEPEHUN U NOCTPOCHUH. B3auMHOE paclojioKEHHE TOYEK Ha MPSIMOM.
M3Mmepenne AiMHBI  OTPE3Ka, PACCTOSIHUE MEXAY Toukamu. BzaumHoe
pacnionokenne npsAMbIX. Jlomanas. Buasl  goManbix. JiMHAa  JTOMaHOM.
Mmuoroyronbauku. llepumeTp MHOroyrosibHuka. IloHsATHE O BBINYKIBIX U
HEBBIMYKJIBIX MHOTOYTOJIbHUKAX.

Yucuaa v BoIuncjaeHus. /J1eJuMocTb

[Ipusznaku aenumocTH: GOpMYIUPOBKA U JOKa3aTeNbCTBO. PemieHue 3amadu
MOBBIICHHON  CJIOXXHOCTM Ha  JEIUMOCTh. PelieHue  CIOKEeTHBIX — 3ajad
apupMETHIECKUM METOJIOM.

Hccneoosamenvckas paboma: NeIUMOCTb U €€ CBOMCTRBA.

AJsireOpanyeckue BbIPpasKeHUA

CrereHyd, MHOTOWIEHBI, TpPeoOpa3oBaHUE MHOTOWICHOB, JEUCTBUS C
MHOTrowileHaMHd. MHorowieH cranpaptHoro Buaa. CreneHb MHorousieHa. KopHu
MHoOrowieHa. HaxoxnaeHwe kopHeW MHoOroudieHa. JlokKa3aTeiabCTBO TOXKIECTB.
Pa3Hble mOAXOabI K 10KA3aTENBCTBY TOXKIECTB.

Hccneoosamenvcras paboma: Kak HAUTH KOPEHb MHOTOWICHA?

TpeyroabHuku. [Ipu3HaKu paBeHCTBA TPEYroJbHUKOB

Tpeyronsuuku. PaBHbIE TPEYTrONBHUKKA B TEOMETPUUYECKUX KOHPUTYpAIUIX.
IIpu3Haku paBeHCTBa TpPEYroJbHUKOB. [Ipu3Haku paBeHCTBA MPSIMOYTOJIbHBIX
TPEYTOJbHUKOB. [lepreHuKyIIsip 1 HaKJIOHHAas.

YpaBHeHUS U CHCTEMbI YPABHEHHH

JIunelinple ypaBHEeHHS W uX cucTeMbl. OmnpeleneHne 4Yuciaa KOpHEu
JIMHEMHOTO ypaBHEHUs. PellleHne JMHEWHBIX YPAaBHEHHM, COJCPKAIIUX 3HAK
Moayns. PemieHue nMHEWHBIX ypaBHEHHMH C napaMmeTpamu. Pemenue cucrem
JIMHEVHBIX YPAaBHCHUH PAa3HbIMU METOIAMHU.

Hccneoosamenvckas paboma: TVHEHHBIE YpPaBHEHMS, COJIEpXKallMe 3HAK
Monyia. IlocTpoeHuss ¢ momomblo TUPKYIs W JuHeku (OOOCHOBaHMS
MPOCTEUIINX IMOCTPOCHUM, 3TaIlbl 3aJa4d Ha IOCTPOCHUSA, PEIICHUE 3a/1a4 Ha
MMOCTPOEHUE LIUPKYJIEM U JIUHEUKOMU.

OceBasi cummeTpus



Qurypsl ¢ 0cCeBOW cuMmeTpuen. lIpuMepsl CUMMETpPUU B OKpYXKaroleM
MHpE.

IIpoexm.: cUMMETpUS B OKPYKAIOIIEM MHUpE.

MHOroyroJibHUKH ¥ reOMeTpUYeCKHue HEPABEHCTBA

CyMMa BHYTPEHHHMX YIJIOB MHOT'OYI'OJIbHUKA W BHEIIHUX YTJIOB BBITYKJIOTO
MHOTrOyroyibHuKa. COOTHOIIEHUS MEXKIYy CTOPOHAMH M YIJIAMH TPEYTrOJIbHHUKA.
HepasenctBo TtpeyrosnpHuka. HepaBeHCcTBO 0 JiuHe JjomaHou. HepaBeHCTBO
MEXAY NEPIEHAUKYIISIPOM U HaKJIOHHOM. PaccTossHME OT TOUKHU 10 NPAMOM.

Hccneoosamenvckas paboma: T€OMETPUIECKUE HEPABEHCTBA.

DyHKUUMA

[louck oOnactu omnpeAeneHUs U MHOXKECTBA 3HAYCHUM  (PYHKIMH.
Hcnonb3oBanue pa3iuyHbIX crnocoboB 3aaanus (ysHkuuu. Mcnonb3oBaHue
CBOMCTB (yHKUMH i1 aHaiau3a TpadUKOB pealbHbIX 3aBUCUMOCTEH (HYJIH
(GYHKIIMU, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA (DYHKITUH, IPOMEXYTKH BO3paCTaHUs U
yObIBaHUs (yHKIMH, HAUOOJbIEe U HauMeHblee 3HaueHus: Gpyukiun). ['paduxmy,
KyCOUYHO-33JJaHHbIE (PYHKITHH.

Hccneoosamenvcras paboma: cpaBHEHHE CBOMCTB (YHKIIMU U UX IPaPUKOB
B 3aBUCUMOCTH OT IIapaMETPOB.

I'eomeTpuyeckune MecTa TOYEK

B3aumHOoe  pacrmonoxeHune — OKpY)KHOCTH M npsMou.  [Ipumepsr
F€OMETPUUECKAX MECT TOYEK Ha IIOCKOCTU. METo reOMETPUYECKUX MECT TOUYEK
IIPY PELICHUHU T€OMETPUUYECKUX 3a1ay.

8 KUIACC

Yucia 1 BHIYUCICHUSA

KBagpaTHbelii KOpeHb. BbpinonHeHue omepanuidi ¢ UppanroOHAIbHBIMU
YUCIIAMHU.

Auredpanveckue BbIPaKeHHS

JIpoOHO-parmoHaIbHBIC BBIPAXKCHUS. Crenenu. Brimonxnenue
TOKJIECTBEHHBIX NMPE0OPa30BaHUI pallOHATIBHBIX BBIPAKEHU.

LenTpajibHasi CHMMeTpPU

@OopMyIMpPOBKA ONPENEICHUsT W JI0KA3aTEIbCTBO CBOMCTB LIEHTPAJIBHO-
CUMMETPHUYHBIX (puryp. JleseHne oTpe3ka Ha paBHbBIE YAaCTU C MOMOIIBIO [IUPKYJIS
n nuHeliku. MccnenoBarenbckas padoTa: CBOMCTBAa LEHTPaIbHO-CUMMETPUYHBIX
¢buryp.

IIpoexm. neHTpaJIbHASA CHMMETPHS B OKPYXKAIOIIEM MUDE.

YeTbIpéXyroabHUKU

[lapannenorpamMm, ero mnpu3Haku u cBoiicTBa. [IpsAMOyrojsbHUK, pPOMO,
KBaJpaT, UX MpU3HAKU U cBoicTBa. Tpameuus. PaBHoOenpeHHas Tpameuus, e



cBoMcTBa U nipu3Haku. CpeaHsis TUHUS TPEYTOJbHUKA U CPEIAHSS TUHUS TPaNeIuu.
CBoliCTBa ¥ MMPU3HAKH CTICITUATBHBIX BUIOB YETHIPEXYTOILHUKOB

Hccneoosamenvcras paboma.: 3HAKOMbIE U HE3HAKOMBIE YETHIPEXYTOJIbHUKH.

YpaBHeHUA ¥ HEPABEHCTBA

Ornpenenenue paBHOCUIIBHBIX ypaBHEHUU. [IpruMeHeHne CBOMCTB ypaBHEHUN
C OnHOM mnepeMeHHOWl. OrmnpeneneHue KOJIUYECTBA JIEUCTBUTENBHBIX KOpPHEH
KBaJpaTHOTO  ypaBHeHUsA. PeimieHne  IpoOHO-pallMOHANIBHBIX  yYpaBHEHUH,
CBOJISIIIMXCS K JIMHCWHBIM WM K KBaJAPAaTHBIM YPaBHEHUSM, HCIOJIb30BAHHE
METOJIa 3aMEHbl MepeMEHHOH. PerieHne TEKCTOBBIX 3ajlay airedpanyeckum
CIocoOOM: TMepexoJ; OT CJIOBeCHOW (OpPMYTHUPOBKMA YCIOBUS 3aJaud K
anreOpanyeckod  MOJENM  MYTeM  COCTaBJI€HUSI  YpaBHEHMS;  pEIleHHE
COCTaBJICHHOTO  ypaBHEHMs;  HMHTeprperanusi  pe3yiabrata. [ 'paduueckas
UHTEPIIPETAIUS YPABHCHUH C IBYMS IIEPEMCHHBIMU.

Pemienne cuctemM ypaBHEHUM, B KOTOPBIX OJIHO M3 YpaBHEHUM HE SIBIISICTCS
auHEHHBIM. ['paduyeckas HWHTEpHpeTanus pEUICHUS YpPaBHCHHS C  JIBYMS
NEPEeMCHHBIMM W CHUCTEM YypaBHEGHUH C JBYMsS IIEpEMCHHBIMHU. PericHue
HEJIMHEWHBIX HEPABEHCTB M UX CUCTEM. PellleHre HepaBeHCTB, COJAEpKAIIUX 3HAK
monyinsi. 3o00paxkeHne pelieHus HepaBeHCTBAa C OJIHOM TMEePEMEHHON W CHUCTEMBI
HEPABEHCTB HA KOOPAMHATHOW MPSMOM, 3aMHUCh PEUICHUSI C MOMOIIbIO CHMBOJIOB.
HepaBenctBo ¢ aBymsi mepeMeHHbIMHU. ['paduyeckuil MeTOJ peuieHUs: CUCTEM
HEPABEHCTB C JABYMS IEPEMEHHBIMHU.

Hccneoosamenvckas paboma: paBHOCUIBHOCTD U CIICJICTBHE.

Hccnedosamenvckas paboma: tpadudeckass WHTEPIIpPETAlUS ypaBHEHUH C
JIBYMsI TIEPEMEHHBIMHU.

Uccneoosamenvckas paboma: Tpapuiyeckuil METON peEIIeHUS CHCTEM
HEPABEHCTB C JABYMS IIEPEMEHHBIMHU.

IIpeoOpa3oBanue nogoous

[Ipeo6pazoBanue nogodus u mogo0HbIe hurypbl. COOTHOIIIEHUS B TIOJJOOHBIX
durypax.

Hccneoosamenvcras paboma. 4ro Takoe Gppaxran?

Jloka3aTe/ibCTBA HEPABEHCTB

OreHka 3HaYEHUST BRIPAKEHUS C UCIIOJIb30BaHWEM HepaBeHCTB. [IpuMeHneHue
CBOMCTB HEPaBEHCTB B XOJi¢ peuleHus 3aaad. OnpenesneHue paBHOCHIbHBIX
HepaBeHCTB. [loka3aTenbCTBO HEPABEHCTB. PellleHre TEKCTOBBIX 3a/1a4 C MOMOIIBIO
JIMHEMHBIX HEPABEHCTB C OJTHOM NEPEMEHHOM.

Hccneoosamenvcras paboma: TUHEHHOE HEPABEHCTBO C OJHOW NEPEMEHHOU
C apaMeTpoM.

IIpsiMoyroibHbIE TPEYT0JIbHUKH



Teopema Iludaropa u e€ mpuMEHEHHE MPU PEIICHUU MPAKTUYECKUX 3aj]1ad.
Jloka3aTenbCTBO COOTHOLICHUM MEXKAY MPONOPLUOHAIBHBIMU OTpE3KaMU B
MPSIMOYTOJILHOM TPEYTrOJbHUKE (BBICOTA, MPOBEAEHHAS W3 BEPIIUHBI MPSIMOTO
yria; METPUYECKUE COOTHOIIECHMs). [IpuMeHeHre COOTHOLIEHUN MpU PEIIeHUU
r€OMETPUYECKUX 3aJad. [puroHomerpuueckue (GyHKUUMHM OCTPOro  yria
MPSIMOYT'OJIBHOTO TPEYTOJIbHUKA (CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT€HC). 3HAUCHHUSI
TpuroHomeTpuyeckux ¢GyHkuuit nus yriaoB 30°, 45°, 60°. Pemenue 3amau c
HCIIOJIb30BaHUEM TPUTOHOMETPUUECKUX (DYHKITUH.

IIpakmuxym: penieHue NpakTUKO-OPUEHTUPOBAHHBIX 3a/a4.

Mamemamuueckoe copesroganue.; pellIeHUE 3a/1a4 Pa3HbIMH METOIAMM.

DyHKUUH

[Touck obnactu ompenesieHHs U MHOXKeCTBa 3HaueHU ¢GyHkiuu. ['paduk
byukiun K/X. dynkmus Buaa (ax + b)/(cx + d).

Yucia 1 BBIYUCJIEHUS: 1eJTUMOCTD

@opMyIUpPOBKA ONPEAEICHUS NEIUMOCTH HALENIO, YUCEJ, CPABHHMBIX IO
JAHHOMY MOAYJII0. BbllonHeHue neneHuss ¢ ocTtaTkoM. JloKa3aTeslbCcTBO U
NPUMEHEHHUE CBOMCTB CpaBHEHMI mo Mopayato. HaxokneHue OCTaTKOB CyMMBI U
IPOU3BENICHUS 110 JTAHHOMY MOJYJIIO.

Hccnedosamenvckas paboma: NenIMOCTb.

9 KIIACC

YpaBHeHUs U HEPABEHCTBA

bukBagpatHbie ypaBHeHHS. MeTOAbl PaBHOCWIIBHBIX MpeoOpa3oBaHUi,
3aMeHbI TIEPEMEHHOM, TPaUIECKOr0 METOAa MPH PEIICHUH YpaBHCHHUH 3-i U 4-i
creneHeil. PenieHue HEpaBEeHCTB, coAepKamux 3HaK Moxayiis. HepaBeHCTBO ¢
IByMsi TiepeMeHHbIMU. [IpumMeHeHue Tpaduueckoro MeToAa pEIIeHHUs] CUCTEM
HEPABEHCTB C JBYMs NIEpeMEHHBIMU. Perenune qpoOHO-palioHaIbHBIX YPaBHEHUN
u HepaBeHCTB. [locTpoenne rpadMkoB ypaBHEHUH, B TOM YKCIIE C UCTIOIb30BAHUEM
mudpoBeIX pecypcoB. [IpuBoauTh Tpaduueckyr0 HHTEPHIPETAUIO PEIICHUS
YPaBHEHUs C IByMs IIEPEMEHHBIMU U CUCTEM YPABHEHUU C ABYMS NIEPEMEHHBIMH.
HccnenoBanne CHCTEM HEIMHEWHBIX YpaBHEHHM ¢ TnlapaMmeTpoMm. PemeHue
HEPABEHCTB C JIBYMsI IEPEMEHHBIMH U UX CUCTEM.

Hccneoosamenvckue pabomel: pelleHWEe 3ajlad ¢ HapaMeTpamMud —
anredpandecKuM METOIOM; TpahUIECKUM METOJIOM.

Penrenue TpeyroibHUKOB

TeopemMa CHHYCOB M TEOpeMa KOCHHYCOB, MX IMPHUMEHEHHE IPU PEUICHUU
TPEYrOJIbHUKOB u MPAKTUYECKUX 3a7ad4. CooTtHolIeHus MEXIY
TpuroHoMeTpuueckumMu  GyHkuusmMu. Ilpocreiimue ¢Gopmynbl  MpUBEACHUS,
BBIBOJIUMBIE U3 TEOMETPUUECKUX cooOpakeHuil. Haxoxnenue paanyca onucaHHOU



OKPY>KHOCTH. Qopmyna  I'epona. Qopmysia  IWIOMAAW  BBIIYKJIOTO
YEeThIPEXYTOJIBHUKA.

Ilpakmukym: pelieHne TEeOMETPUYECKHMX U MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4y pa3HbIMH METOAaMHU.

AJire0panydecKue BbIpasKeHU s

CrerneHb ¢ palMOHAbHBIM NTOKa3aTEIEM.

Omnpenenenue KOpHs N-i CTENEHU U CTENEHU C PallMOHAIbHBIM MTOKA3aTENIEM.

[IpumeneHue omnepanuy H3BICUEHUS KOPHS N-U CTENEHU, UCIONb3Ys MpU
HEOOXOJIMMOCTH KalbKYJsATOp. Bbluncienne 3HauyeHusi CTENEHu ¢ paloHaIbHbIM
nokazareneM. OlEHKa 3HAYeHUH KOpHS N-il CTENeHH, 3HAYeHHE CTENEeHH C
palMOHAJIHBIM [OKa3aTelieM MEeJbIMU YHCIaMU M JIECATUYHBIMH JAPOOSIMHU.
CpaBHeHUE U YHOPSJOYMBAHUE PANMOHANIBHBIX W HMPPALMOHAIBHBIX YHUCEN,
3aMCAHHBIX C TOMOIIbI0 KOPHS N- CTENEHW, CTENEeHH C PalUuOHAIbHBIM
nokasarejieM. BbIloNHEHNE TOXIECTBEHHBIX MpPeoOpa3oBaHUN  BBIPAXKEHUH,
coJiepKallux KOpeHb N-i CTENEHH, CTETNEHb C PallMOHAIBHBIM MTOKA3aTENIEM.

IlonoOue TpeyroJbHUKOB

TeopeMbl O mNpoOM3BENEHUU OTPE3KOB XOpJ, TEOPEMbI O MPOU3BEICHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaApaTe KacarelbHOW, TeopeMbl UeBbl 1 MeHenas.
HccnenoBanue, B TOM YHCIE€ C TOMOUIBIO HHU(PPOBBIX PECYPCOB, H3ydaeMBbIX
KoHurypanuil. [IpuMeHeHHe MaHHBIX TEOPEM MPH PEIICHUH TEeOMETPHUECKHUX
3a71a4. 3HAKOMCTBO C MOHATHEM TOMOTETHH, C €r0 IPUMEHEHHEM, B TOM YHUCIE B
NPaKTUYECKUX CUTYAIUsX.

Hccneoosamenvcrkas paboma (C UCIONB30BAHUEM MPOTPAMMHBIX CPEICTB):
TOMOTETHS U €€ CBOMCTBA.

DOyHKUUMN

[Tonsitue «byukusa». IlpumeHenne CcBOWCTB (DyHKUMHA: HYIH (QYHKIHH,
MPOMEKYTKA  3HAKOIIOCTOSHCTBA  (YHKIIMM, TPOMEKYTKH BO3pACTaHUSI W
yObIBaHMs (YHKIIMHU, YETHbIE U HEYETHbIE (DYHKIIMU, HANOOJIbIIee U HAaUMEHBIIICE
3HaueHus (yHKIUH TpU pereHun 3amad. lloctpoenne rpadukoB GyHKIUN C
nomotpio peodpaszosanuii Buga: f(x) —f(x) + a; f(x) — f(x + a); f(x) — kf(x),
f(x) —=f( x|), 1) — [ 1(x) |

PacrioznaBanme cTeneHHBIX (YHKIHA W TOCTPOCHHE SCKH30B TpaduKOB
CTEMEHHbIX (YHKIMI C HaTypajJbHBIMU TIOKa3aTeJsIMU Pa3HOW YETHOCTH.
Hcnonp3oBanue CBOWCTB TpadUKOB CTEMEHHBIX (GYHKIUH C HATypaTbHBIMH
IOKA3aTe/sIMU TIPU pelieHun 3axad. [locTpoenne rpadgukoB GyHKIu y= VX , Y =
Ix y=]x]|.

Hccneoosamenvckas paboma: moBeneHue (QyHKUUM U ee rpaduka B
3aBUCHUMOCTHU OT MapaMeTpa.



Mertoa KoopaMHAT

[lapannenbHOCTh W NEPHEHAMKYJISAPHOCTh MPAMBIX (Yepe3  yrioBO
K03 pUIIEHT).

Haxoxxnenue nepeceyeHUld OKPY)KHOCTEH U IPAMBIX B KOOpAUHATAaX.
dopMyJia paccTosHUA OT TOYKM A0 npsaAmMou. I[lmomaxe napamienorpamma B
KOOpJMHATaX, MOHATUE 00 OpHUEeHTHpOBaHHOM miomanu. llpumenenue merona
KOOpAMHAT B  IPAKTUKO-OPUEHTHPOBAHHBIX  TIEOMETPUYECKHX  3aJayax,
HCCIIEIOBAHUE IIPUII0KEHUST METOIAa KOOPAMHAT B BEIYUCIIUTEIBHON MaTEMATUKE U
uH(pOpMAaTHUKE.

Hccneoosamenvcrkas  paboma:  peuieHUE  MPAKTUKO-OPUEHTUPOBAHHOU
reOMETPUUYECKOH 3aJja4i METOJIOM KOOPIUHAT.

IIpaBuiabHBIE MHOTOYTOJIbHUKH. OKPYKHOCTh U MHOTOYT'OJIbHUKH

[lonsiTHE TPaBUIBHOIO MHOTOYTOJbHUKA. DOpMynbl [ BBIUKACICHHUS
AJIEMEHTOB NPAaBUJIBHBIX MHOTOYTOJIBHUKOB (CTOPOHA, paguyC BIMCAaHHOW U
ONMMCAHHOW OKpYy>XKHOCTEH). BbIiBOA GopMyn MJIMHBI OKPYXHOCTH M IUIOUIAAH
Kpyra. [[nvHa ayru OKpy»KHOCTH, paauaHHas Mepa yria. [lmomans xpyra u
IUI0IIAaJAb KPYrOBOrO CEKTOpa. BeluMciieHMEe NMEPUMETPOB M ILIOLIAJEH CIIOKHBIX
(Guryp, BKIIOYAIOIINX JIEMEHTHI KpyTa.

Camocmoamenvroe omkpvimue: KaKk HAUTH NEPUMETP M IUIOIIAAb CIIOXKHOU
burypor?

IIpakmuxym: pelnieHue 3a1a4 IOBBIIIEHHON CII0KHOCTH.

YuciioBbIE IOCIEA0BATEIBHOCTH H MPOrPEeCCUH

Onpenenenue BUI0B MMOCJIeA0BAaTECILHOCTEH OrpaHUYECHHAs
MMOCJICIOBATEIBHOCTD, MOHOTOHHO BO3pacTaromas (yObIBaroIas)
IIOCJIEIOBATENIbHOCTD. [IpeacTaBieHne OCCKOHEYHBIX IMEPUOIUYECKUX ApoOei B
BHJIC OOBIKHOBEHHBIX. 3HaAKOMCTBO c MMOHSTHEM CXOIUMOCTH
MOCJIEJOBATEIbHOCTH, HaXxO0KJICHHUE CYMMBI OCCKOHEYHO yOBIBaromen

reoMeTpuueckon nporpeccuu. [[ppuMeHeHrne MeTo/1a MaTEMAaTUHYECKON HHIYKIUH.

Uccneoosamenvckas paboma: TOBEACHUE TIOCISIOBATEILHOCTEH — OT
TUIIOTE3BI 10 1I0KA3aTEIbCTBA.

JBHKEHHS JIOCKOCTH

LentpansHast cummetpus. LleHTpanbHO-cuMMeTpuaHble Gurypsl. [ToBopoT.
OceBast cummetpusi. OUrypsl, CUMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOH OCH.
[TapamrenpHblid eperoc. [loHATHE ABUKEHHS M €T0 CBOWCTBa. PaBeHCTBO (uryp.
[IposiBieHUsT CHUMMETPUM B NPUPOAE, KUBOMHUCH, CKYJIBITYpE, apXUTEKTYpE.
Komnosunuu paBwxenuit (mpocrteiiiine npumepsl). [lpuMeHeHue B pelieHUU
r€OMETPUUYECKUX 3aay.



Hccneoosamenvckas paboma (¢ ucnonvb3o8aHuem npocPAMMHBIX CPeOCm8):
KOMITO3UIINS JIBHKCHU.



IHIJTIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATHI

1) nampuomuueckozo socnumanus:

- [POSIBICHME HHTEpeca K IMPOLUIOMY M HACTOSLIEMY POCCUHCKON
MaTEeMaTHUKH;

- [IEHHOCTHOE OTHOUIEHWE K JIOCTMIKEHHSIM POCCUHCKHX MAaTEMAaTUKOB U
POCCUHCKOM MaTEMAaTHYECKOM IIKOJbI, K HCIOJB30BAHUID JTUX OCTUKEHHUU B
JApYTUX HayKax v MPUKIAIHbIX cepax;

2) 2pas#coancko20 u 0yX08HO-HPABCMBEHHO20 60CHUMAHUSL:

TOTOBHOCTh K BBITIOJIHEHHIO OOSI3aHHOCTEH Tpa)KIaHUHA U peaju3allid €ro
nopaB; TMpPEACTAaBICHHE O MaTEeMaTHYECKUX OCHOBaX (PYHKIMOHUPOBAHMS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOILEAYyp IpakJaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTh K 00CYXICHUIO 3TUUECKUX MPOoOJIeM, CBI3aHHBIX C
OPaKTUYECKUM TNPUMEHEHHUEM JOCTH)KEHUM HAyKH; OCO3HAHME BaXKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) mpyoogoeo eocnumanusi. YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUU
NPAKTUYECKUX 3aad MAaTEMAaTHYECKOW HAIpaBICHHOCTH; OCO3HAHHE BaXXHOCTH
MaTeMaTUYeCKOro 0o0pa30BaHUsA Ha MPOTSKEHUM BCEM JKU3HU Ul YCHEIIHOM
npoeCCUOHANBHONW  NEATEIbHOCTH U PA3BUTHE HEOOXOAUMBIX  YMEHMIA;
OCO3HAHHBINA BBHIOOP M MOCTPOEHUE MHIMBHIYyaJbHOM TpaeKTOpUU oOpa3oBaHUs U
KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HHTEPECOB U  OOIECTBEHHBIX
OTpeOHOCTEHH;

4) acmemuuecko2o ocnumanus: ClIOCOOHOCTb K SMOLIMOHAIBHOMY
U 3CTETUYECKOMY BOCIPHUSITHIO MaTeMaTHYECKHX OOBEKTOB, 3aJay, pEIICHHUH,
pacCyKIEHUI; yMEHUE BUIETh MAaTEMAaTHYECKNE 3aKOHOMEPHOCTH B UICKYCCTBE;

5) wyennocmu Hayunozo no3uanus: OPHUEHTALMS B JEATEIBHOCTH Ha
COBPEMEHHYIO CUCTEMY Hay4YHBIX MPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHUS YEJIOBEKa, MPUPOJABI U OOLIECTBa; MOHUMAHUE MAaTEeMaTHUYECKOW HayKu
KaK cQepbl 4eI0BEYECKON NEATEIbHOCTH, ITANOB €€ Pa3BUTHUS M 3HAUUMOCTH IS
pa3BUTHA LUBHIIN3ALMN; OBJIAJACHUE S3BIKOM MAaTEMATHMKM M MaTeMaTH4EeCKOU
KyJbTYpOH  Kak CpEICTBOM IIO3HAaHWA  MHUpPA; OBJIAJACHUE  HaBBIKAMU
HCCIIEI0OBATEILCKON NS TENBHOCTH;

6) usuueckoeo eocnumanus, Gopmuposanus Kyiemypel 300po6bsi U
SMOILIMOHAJIBHOIO  OJIaroNnoay4yusi: TOTOBHOCTb IPUMEHATh MAaTEMATHYECKHE
3HaHMSI B HHTEpPECax CBOEr0 3/I0pOBbsl, BEACHHUS 3/I0POBOr0 o00pa3a KU3HH
(3nopoBoe nuTaHue, cOaJaHCUPOBAHHBIA PEKUM 3aHATUNA M OTAbIXA, PETYISPHA



(u3nueckas aKTUBHOCTb), C(POPMHUPOBAHHOCTb HAaBbIKAa pe(IeKCHH, NMPU3HAHUE
CBOETO IpaBa Ha OLIMOKY M TaKOTO K€ MpaBa APYroro YeIOBeKa;

7)  9KOMO2UYeCK020  B0CHUMAHUA: ~ OPUEHTAlMs  Ha  NPUMEHEHHE
MaTEeMaTHYECKUX 3HAHUM I pemieHus 3agad B 00JacTH COXPaHHOCTH
OKpYXalolel cpefpl; IUIAHUPOBAHUE IIOCTYIIKOB M OIIGHKA WX BO3MOKHBIX
MOCJIEICTBUNA Il  OKPY’KaIoOIIEH Cpelbl; OCO3HAHUE TIJI00ANIbHOIO Xapakrepa
AKOJIOTHYECKHUX MPOOJIEM U MyTeH UX PEIICHHUS,

8) aoanmayuu K U3MEHAIOWUMCS YCLOBUAM COYUATLHOU U NPUPOOHOTU Cpedbl:

TOTOBHOCTh K JICHCTBHUSM B YCIOBHUSX HEOIPEACICHHOCTH, MOBBINICHUIO
YPOBHS CBOCH KOMIIETCHTHOCTH Yepe3 MPAKTUICCKYIO JICSITCIIBHOCTh, B TOM YHCIIC
YMCHHE YYUTBHCS y JPYrUX JIHOJIEeH, MpUOOpeTaTh B COBMECTHOW JEATEILHOCTH
HOBBIC 3HAHWS, HAaBBIKK W KOMIICTCHIIMM W3 ONBITA JAPYTHUX; HEOOXOJAMMOCTH
(dbopMHUpOBaTHL HOBBIC 3HAHHS, (OPMYIMPOBATH WJCH, TOHATHS, THUIIOTE3bI 00
00BEKTaxX W SBJICHUSAX, B TOM YHCJIE PAaHEEC HE M3BECTHBIX, OCO3HABAThH JCHHUIIUTHI
COOCTBCHHBIX 3HAHMH W KOMIICTCHTHOCTCH, IUTAHMPOBAaTH CBOC Pa3BHTHC,
CIIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CHUTYallUIO, BOCHPUHHMATh CTPECCOBYIO
CUTYallUI0 KaK BBI30B, TPEOYIONIUH KOHTPMEpP, KOPPEKTUPOBATh NMPHHHUMACMbIC
pelieHuss u JeHCTBUSA, (OpMYyIUpOBaTh U OIEHUBATh PUCKA U TOCJIEACTBUS,
(bopMUPOBATH OTIBIT;

9) 6ocnumanusi UHEGHOPMAYUOHHOU KYIbMYPbL:

NpOsIBIIEHWE WHTEpeca K HCIOJIb30BAHUIO IU(PPOBBIX TEXHOJIOTUN IS
ONTUMM3AIMU TIPOIECCOB TIOMUCKA, aHalu3a, 0O0pabOTKH, CO3MaHusA, Nepenaydu
MaTeMaTHYeCKON MHGOPMAIMK U BH3yaIM3aIlMil MaTEeMaTUYECKUX OO0OOIICHUN |
pPE3yNIbTATOB aHANM3a; TOTOBHOCTh K WCIOJIb30BAHUIO HHU(PPOBBIX HHCTPYMEHTOB
JUISL  BBITIOJIHEHUS y4eOHOW NEATeTbHOCTH TMPU H3YyYEHUH MaTEeMaTHUKH,
CIIOCOOHOCTh MPUMEHATh HMU(PPOBBIE HHCTPYMEHTHI B YCIOBHUSAX peaTH3alMUd MEP
M0 TPEAYNPEKICHUI0O BO3MOXKHBIX HETaTHBHBIX TIOCJIECACTBHA aKTUBHOTO W
CUCTEMATHYECKOTO MPUMEHEHHSI IIU(PPOBBIX TEXHOJIOTHI B yUCOHBIX IIENIAX.

METANPEIMETHBIE PE3YJIBTATHI

1. Ilo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE YUeOHbIe 1eiCTBUSA

1) bazosvle nocuyeckue oeucmaus:

BBISIBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKH MAaTEMaTUYECKHUX
OOBEKTOB, TOHSTHHA, OTHOIICHUH MEXIy TMOHATUAMH, (OPMYIHUPOBATH
OTIpEJICIICHMSI TIOHSATUH, YCTAHABIUBATH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIH,
OCHOBaHUS 1715l 0000IIEHHS ¥ CPABHEHUS, KPUTEPHUH MPOBOJIMMOTO aHAIIN3A;

BOCIIpUHUMATh,  (OPMYJIUPOBATH W  MPEOOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIHHBIC ¥ OTPUIIATEIIbHBIE, CIMHUYHBIE, YaCTHBIC W OOIIHE, YCIOBHEIE;



BBISIBJISITh MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (pakTax, JaHHBIX, HAONIONEHUSX M YTBEP)KICHUSX, MpeAsiaraTb KpPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUU;

JeNiaTh BBIBOJBI C WCIOJB30BAaHHMEM 3aKOHOB JIOTHKH, ACIYKTUBHBIX U
WHAYKTUBHBIX YMO3AaKIIOUeHUN, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

pa30upaTh J10Ka3aTelIbCcTBA MATEMAaTHUYECKUX YTBEPKACHUHU (IpsAMbIE U OT
MPOTUBHOIO), TPOBOAUTH CAMOCTOSITENIbHO JOKA3aTeIbCTBA MAaTEMaTHYECKUX
(akTOB, BBICTpaMBaTh ApryMEHTAIMIO, MPUBOAWTH MPHUMEPHI U KOHTPIPHUMEPHI,
NPUMEHSATh METOJl MAaTeMaTHYeCKOH WHIYKIIMH, OOOCHOBBIBATH COOCTBEHHEIC
paccyXIeHus;

BbIOMpaTh crnoco® pelmeHuss y4eOHOM 3anauu  (CpaBHUBATh HECKOJIBKO
BapMaHTOB  peuleHusi, BbIOMpaTh  Haumbojee  MOAXOIAIUMH C  YyYETOM
CaMOCTOSITEJILHO BBIJIEJICHHBIX KPUTEPUEB).

2) bazosvie uccneoosamenvckue oeticmaust.

UCIIOJIb30BaTh BOIPOCHI KaK HMCCIEJOBATEIbCKUNA HMHCTPYMEHT IO3HAHUS,
dopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodiIemy,
CaMOCTOSITEJIbHO YCTAaHABIMBATh MCKOMOE M JaHHOE, (OPMUPOBATH THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOAUTH IO CaMOCTOSATEIBHO COCTABIEHHOMY IUIaHy OSKCIEPUMEHT,
UCCJIEIOBAaHHWE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oOBeKTa,
3aBUCUMOCTEN 00BEKTOB MEXY COOOM;

CaMOCTOSATEILHO (POPMYIHPOBATH OOOOIIEHHS M BBIBOJBI IO pe3yJibTaTaM
NPOBEICHHOTO  HAOJIO/IEHUs, HUCCJEJOBAaHUS, OKCIIEPUMEHTA,  OLICHUBAThH
JI0OCTOBEPHOCTD MOTYUYEHHBIX PE3YIHTATOB, BHIBOJAOB M 0000IIECHNUI;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BBIJIBUTATH
MPEIIOIOKEHUS O €TO PAa3BUTHHU B HOBBIX yCIIOBHUSX.

3) Paboma c ungpopmayueti:

BBISIBJIATh HEIOCTATOYHOCTh W M30BITOYHOCTh HMH(OpPMAIMM, JaHHBIX,
HEOOXOAMMBIX JUUISl peLICHUs 3a1a4u;

BBIOMpATh, AHAIU3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETHUPOBATH
MH(GOPMAIUIO PA3IUYHBIX BUAOB U (OPM MPE/ICTABICHHUS;

BeIOMpaTh (GopMmy TmpeAcTaBieHHS WHGOPMAIMM ¥ HLIIOCTPUPOBATH
perraemMbie 3a/1a4M CXeMaMu, TuarpaMmMamMu, HHOU TpaduKoil 1 X KOMOWHAIIUSIMU;

OLIEHMBATh HA/ECKHOCTh MH(OPMALMU MO KPUTEPUSM, MPEATIOKEHHBIM WIH
c(OopMyITUPOBAHHBIM CAMOCTOSTENIBHO.

2. KoMMyHUKaTHUBHbIE YHHBEPCAJbHbIE YUeOHbIE AeiiCTBUSA:

BOCTIpUHUMATH U ()OPMYIMPOBATH CYKJIEHUS B COOTBETCTBHH C YCIOBHSIMH H
HensiMu  OOIIEHUS, SCHO, TOYHO, TPAaMOTHO BBIp@XXaTb CBOK TOYKY 3pEHHUS B



YCTHBIX M THCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOIy pEeUICHHs 3aauu,
KOMMEHTHPOBATh MOIYYCHHBIN Pe3yIbTar;

B XOJ€ OOCYXXIEHHUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXaeMOM TEMBI,
npoOJiemMbl, pelaeMol 3aJaud, BBICKA3bIBaTh UJEH, HALEJICHHbIE Ha IOHCK
peIlIeHus, COIMOCTABISATh CBOU CYXKICHHS C CYXICHUSMHU JAPYTUX YYaCTHUKOB
auanora, oOHapy»KMBaTh pa3linuue U CXOACTBO MO3UIMH, B KOPPEKTHOH (opme
(opMynHpoOBaTh pa3HOTIACHUS, CBOM BO3PAKEHUS;

NPECTaBIATh PE3yIbTaThl PEIICHUs 3aJlayM, SKCIIEPUMEHTA, UCCIIEA0BaHus,
OPOEKTa, CaMOCTOSATEIbHO BbIOMpPATh (hOpMaT BBICTYIJICHUS C YYETOM 3ajad
Npe3eHTAIMU 1 OCOOCHHOCTEN ayIUTOPHH;

NOHMMATh M HCIOJIb30BaTh MPEUMYINECTBA KOMAaHIHON W WHAMBHIYaTbHOM
paboThl TpW peHIeHHH Y4YeOHBIX MaTeMaTHYeCKUX 3ajad, MPUHUMATh Ielhb
COBMECTHOW JAESATENBbHOCTH, IUIAHUPOBATh OPraHU3alMi0 COBMECTHOH padoThI,
pacnpenensiTh BUAbl pabOT, JAOroBapuUBaThCs, OOCYKIATh MPOIECC M Pe3ybTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B I'PYMIOBBIX (PopMax paboTsl (00CYXJeHHs, 0OMEH MHEHU,
«MO3TOBbI€ IITYpPMb» W HWHBIE); BBIIOJHATH CBOIO 4YacTh paboOThHl W
KOOPJMHUPOBATh CBOU JEUCTBHUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayecTBO pe3yibTaTa W KayeCTBO CBOEro BKIJaJa B OOIIMIA pe3ylbTaTr IIo
KpUTEPUSIM, CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJIECHCTBUS.

3. PeryasiTuBHbIe YHUBepcaJbHble y4eOHbIe J1eiicTBUS

1) Camoopeanuzayus:

BBISBJISITH MPOOJIEMBI JUIsl PEIICHHS] B JKU3HEHHBIX W YYEOHBIX CUTYyaIHSX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MMOAX0AAX MPUHITHS PEIICHUN (MHANBUAYaIbHOE,
IPYIIOBOE);

CaMOCTOSATETIbHO COCTABJIAThH IJIAH, AJTOPUTM pEIIeHUs 3anadu (WU ero
94acTh), BBIOMpATh CIIOCOO PEIICHUS C Y4YE€TOM HMEIOIIUXCS pPEeCypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBaTh U KOPPEKTHUPOBATH BapHAHTHI
PENICHH ¢ y9eTOM HOBOM MH(OPMAIIUH.

2) CamokoHmponw:

BJaJIETh CIIOCO0AMU CaMOIIPOBEPKH, CAMOKOHTPOJIA IPOLEcca U Pe3ysbTara
peleHus: MaTeMaTUYeCKOM 3a/1a4i, CAMOMOTHBAIINU U pediekcuu;

OpeaBUACTh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH MPHU PELICHUH 3a/1a4H,
BHOCUTh KOPPEKTHUBBHI B JIEATEJIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJICHHBIX OMUOOK, BHISIBICHHBIX TPYIHOCTEH;

OLIGHWBATh COOTBETCTBUE pe3yjbTaTa JESATEIbHOCTH MOCTAaBICHHOW ENU U
YCIIOBUSM, OOBSCHSITh IPUYUHBI TOCTIKCHUS MU HEJOCTIDKCHUS 1€, HAXOIUTh
omKOKYy, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.



3) DmoyuonanvHwlll uHmMeIeKm.

BBIpQXXATh SMOLMHM TPU HM3YYCHUU MaTeMaTUYECKHUX OOBEKTOB M (DAKTOB,
JlaBaTh SMOILIMOHAJIBHYIO OLICHKY PEIIeHUS 3aauu.

NPEAMETHBIE PE3YJIBTATHI

7 KIIACC:

1) Hcnonb3oBaTh MOHSATHS MHOXXECTBA HATYpPaJIbHBIX YHCEN, MHOXXECTBa
LEJIBIX YHCEeJ, MHOKECTBA PAllUOHAJIbHBIX YUCEN MPU PEIICHUH 3a]1a4, TPOBEICHUU
paccyxaeHuit U gokaszaTeiabCTB.lloHMMaTh M OOBSICHATH CMBICT TMO3UITMOHHOM
3alUCH HATYPAIHHOTO YHCIIA.

2) BeinmonHATh, couyeTasi yCTHbIC W MUCbMEHHBIE MPUEMBI, apudMeTudecKue
JIEUCTBUS C PAIlMOHAIBHBIMHM YHMCIIaMH, UCIIOJIb30BaTh CBOMCTBA YMCEN U MpaBUia
JIEVUCTBUH, IPUEMBI PALITMOHATBHBIX BBIYMCIICHUM.

3) BoInonaHATh NEUCTBUS CO CTENECHIMU C HAaTypaJIbHBIMU TTOKa3aTEISIMU.

4) HaxoauTh 3HaYEHUS YMCIOBBIX BBIPAXKEHUM, COACPKAIINUX PAIIMOHATIBHBIC
yucia W CTENEHU C HaTypaJbHBIM TIOKa3aTeleM, MPUMEHSITh pPa3HOOOpa3HbIC
CrocOOBI ¥ TIPUEMBI BBIYUCIICHHUS, COCTABIISATh M OIICHUBAThH YUCJIOBBIC BBIPAKEHUS
IIPU PEIICHUH MPAKTUYECKUX 3a71a4 U 3aJ1a4 U3 IPYTUX YYCOHBIX IPEAMETOB.

5) OkxpyrasTh YWclia C 33aJaHHOM TOYHOCTBIO, a TAaKXKE II0 CMBICIY
NPaKTUYECKON CHUTyallM¥, BBINOJHATh NPUKUIAKY W OLEHKY pe3yibTaTa
BBIUKMCIICHUM, OLEHKY 3HAQYEHUN 4YHUCJIOBBIX BBIPDAKEHUH, B TOM YHCIE TIPH
pEUIEHNU MPAKTUYECKUX 3a/1a4.

6) Pemarh TekcToBble 3a7aud apuU(PMETUUYECKUM CIIOCOOOM, HCIOIH30BAThH
TAOJIUIIBI, CXEMBbI, YEPTEeXKH, NAPYTU€ CPEICTBA TPEJACTABICHUS [aHHBIX TIPH
peleHnuy 3aaad.

7) JJoka3bIBaTh U IPUMEHSTh IPU PEIICHUU 3a/1a4 MPU3HAKH JIETMMOCTHU Ha 2,
4, 8,5, 3, 6,9, 10, 11, npusHaku IETUMOCTA CYMMBI W TNPOU3BEIACHHUS IIEITBIX
quCen.

8) I[IpuMeHsTh TPU3HAKU JE€IUMOCTH Ha 7 u 13.

9) PacknaapiBaTh Ha MHOKUTENIU HATYpaIbHbIE YUCIIA.

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

11) HaxoauTs HanOONBIINI OOIIMIA TETUTENIF 1 HAUMEHBIIIEE 00Iee KPaTHOE
Yyuces U UCMOJIb30BaTh UX MPU PEUICHUH 3a/1a4, MPUMEHSTh anroput™ EBkiuaa.

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

13) HWcnonw3zoBaTh anreOpandyeckyrd TEPMHHOJOTHIO W  CHUMBOJIHKY,
MIPUMEHSITH €€ B MPOIECCe OCBOCHUS YUEOHOTO MaTepuara.



14) Hcnonb3oBaTh TOHSITHE TOXKIECTBA, BBINOJHATH TOX/IECTBEHHbBIE
npeoOpa3oBaHus BEIPAXKEHUM, TOKa3bIBATh TOXKIAECTBA.

15) Beimonusate naeMcTBUS (CIOXXKEHUE, BBIYUTAHUE, YMHOXEHHUE) C
OJIHOWIEHAMU H € MHOTOWIEHAMH, NPUMEHATh (OPMYJIbl COKPAIIEHHOTO
YMHOXEHHUs (KBaapaT W KyO CyMMbl, KBaapaT W KyO pPa3HOCTH, pPa3HOCTb
KBa/IpaToOB, CyYMMa U Pa3HOCTh KyOOB), B TOM YMCJI€ JUIsl YIPOLIEHUS BEIYUCICHUN.

16) CocraBiarh U pemiaTh JUHEHHOE YpaBHEHUE WM CHUCTEMY JIMHEWHBIX
YpPaBHEHH MO YCJIOBHMIO 3a/layd, HWHTEPNPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3aJlayd TMOJy4YeHHbIH pe3ynbrar. CTpouTh rpaduku JTUHEWHBIX
¢ynkuuit. Ctpouts rpapuk GyHkum y = [X|.

17) OnuceiBaTh ¢ NOMOIIBIO (YHKUIMUNA HM3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BpPEMsI, pPacCTOSIHUE, 1E€HA, KOJMUYECTBO, CTOHMMOCTD,
POU3BOJUTEIBHOCTD, BPEMsI, 00bEM paOOTBhI.

18) Haxonuth 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apTyMEHTA.

19) Ilonumate rpaduyeckuii crmoco® TPENCTaBICHUS M  aHalu3a
uHbOpMaIMK, H3BIEKaTh M HMHTEPIPETUPOBATH HHPOPMALNIO U3 TrpaduKOB
peaNbHBIX MPOIECCOB U 3aBUCUMOCTEH.

20) Hcnonb3oBaTh CBOMCTBAa (PYHKIMI Mg aHaiu3a TpadUKOB pPeabHBIX
3aBUCUMOCTe (HYynIH (YHKIHMH, NPOMEXKYTKA 3HAKOTOCTOSHCTBA (DYHKIIHNH,
IPOMEXYTKH BO3pacTaHusl U yObIBaHUs (YHKUMU, HAauOOJbIIee W HaUMEHBIIee
3Ha4YCeHUS (DYHKITUN).

21) Wcnonws3oBath rpaduku JUisl UCCIEIOBAHUS MPOIECCOB U 3aBUCUMOCTEH,
IIpU pelIeHUH 3a7a4 U3 APYTUX y4eOHBIX TPEAMETOB U PEAIbHOMN KU3HU.

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

23) Brnanets nonsitueM «reomerpuiyeckoe mecto touek» (I'MT). Onpenensite
OWCCEeKTpHCY YIJIa W CEepeAWHHBI NEPIeHIUKYIsIp K OTpe3ky kak [MT.
[Tonp3oBatbcs  monHATHEM ['MT 1npu  goOKa3arenbCcTBE  IE€OMETPUYECKHUX
YTBEPKIEHUW U MPU PEUICHUU 3a4ay.

24) Brnanerb NOHATUEM KacaTeIbHOM K OKPYKHOCTH, IOJb30BAaThCs
TEOPEMOM O MEPHEHIUKYISIPHOCTH KacaTeJbHOM M pajauyca, MPOBEJAEHHOIO K
TOUYKE KacaHUsl.

25) Jloxka3piBaTh pPAaBEHCTBO OTPE3KOB KacaTEebHBIX K OKPYXKHOCTH,
IIPOBEJICHHBIX M3 OJHOW TOYKH, W NPUMEHATH 3TO B PELIEHUU I'€OMETPUUYECKUX
3a/1ady.

26) Jloka3piBaTh U MPUMEHSTH MPOCTEHIIINE F€OMETPUUYECKHE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUN CMBICIL.

8 KUIACC:



1) IloHuMath W UCHOJIB30BaTh MPEACTABICHHUS O PACIIMPEHUH YHUCIOBBIX
MHOKECTB.

2) CBoOomHO  omepupoBaTh  MOHATHSMHU:  KBaJpaTHbIA  KOPEHb,
apu(pMEeTHUYEeCKU KBaJpaTHBIH KOPEHb, HPPAILMOHATIBHOE YHUCIO, HaXOAUTh,
OLICHMBATh KBAJPAaTHbIE KOPHHU, HCIOJb3Ys MPU HEOOXOAUMOCTU KaJIbKYJIATOD,
BBITIOJIHATh MPE0Opa3oBaHMsl BBIPAKEHUN, COJEpKaIIMX KBaJpaTHbIE KOPHH,
HCIIOJIb3YSl CBOMCTBA KOPHEM.

3) Ucnonp30BaTh Ha4aJbHbIE MPEACTABICHHS O MHOXKECTBE JE€HCTBUTEIBHBIX
qucell JUIsl CPAaBHEHUS, OKPYTJIEHUS! U BBIUMCICHUH, M300paxaTh 1eHCTBUTEIbHBIC
YKclia TOYKaMHU Ha KOOPAMHATHOU MPSIMOM.

4) Vicnionp30BaTh 3aucH OOMBIIMX U MAJIBIX YUCEJ C TOMOLIBIO I€CSITUYHBIX
npobeit m creneHed yucna 10, 3amuchbiBaTh W OKPYIJISATh YUCIIOBBIE 3HAUYECHUS
peaNbHbIX BEJIMUMH C UCIIOJIL30BAHUEM Pa3HbIX CUCTEM M3MEPEHHIA.

5) CBoOoaHO omepupoBaTh MOHIATHEM OCTaTKa MO MOMAYIIO, MPUMEHSTH
CBOICTBa CpaBHEHMUI MO MOAYJIO, HAXOJUTh OCTATKH CyMMbl U TIPOU3BEACHUS TIO
JaHHOMY MOJYJIIO.

6) HaxoauTe qomycTrMbIie 3HAYEHUS MEPEMEHHBIX B APOOHO-PAITMOHATBHBIX
BBIPAKECHUSX.

7) IIpuMeHsATh OCHOBHOE CBOWCTBO PAIlMOHAIBHON JIPOOH.

8) BrimonHAT, TNpuBeneHHE ~anredpanueckux Apodet Kk  olmemy
3HaMEHaTelto, CI0KEeHNEe, YMHOKEHHUE, JeIeHNEe anreOpandeckux Ipooe.

9) BbIMONHATE  TOXIECTBEHHBIE  MpeoOpa3oBaHUA  PaIlMOHATBHBIX
BBIPAKECHUM.

10) Ilpumensatp mnpeoOpa3oBaHUS BBIPAXKEHUM ISl PENICHUS Pa3IUYHBIX
3a/1a4 U3 MaT€MAaTUKH, CMEKHBIX IIPEIMETOB, U3 PEAIbHON MPAKTHUKHU.

11) IlpuMeHATH TMOHSATHE CTENEHUW C IEJbIM TOKAa3aTeJleM, BBIMOJHSIThH
mpeoOpa3oBaHus BEIPAXKEHU, COACPIKAIINX CTENIEHHU C TEIBIM MTOKa3aTeIeM.

12) Haxonutb JOONYyCTUMBIE 3HAYEHHS TIEPEMEHHBIX B BBIPAKEHHUSX,
cozepkaimux apumMeTHIecKrue KBapaTHbIE KOPHHU.

13) BeinonHATh peoOpa3zoBaHus UPPALMOHAIBHBIX BBIPAKEHHM, UCIIONb3YS
CBOWCTBA KOPHEMN.

14) Pemiath 1poOHO-palluOHATIbHBIE YPABHEHMUSI.

15) Pemaths nuHEWHbIE YpaBHEHHUS C MapaMeTpaMH, HECIIOXKHBIE CUCTEMBbI
JIMHEMHBIX YPABHEHUH C MMapamMeTpaMH.

16) I[IpoBoaUTH UCCNEIOBAHUS YPABHEHUN U CUCTEM YpaBHEHUM, B TOM YHUCIIE
C TpPUMEHEHHEM TpapUUYECKUX MpeJCTaBlIeHU (yCTaHaBIMBaTh, HMEET JH
yYpaBHEHHE WM CUCTEMa YypaBHEHUU pEIICHUs, €CIM HMEET, TO CKOJbKO, U
npodee).



17) IlepexoauTh OT CIOBECHON (POPMYIUPOBKH 3a7auM K €€ aireOpandeckon
MOJIEIM C TIOMONIBIO COCTABJICHUSI YPaBHEHHS WM CHCTEMbl YpPaBHEHUH,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ[a4M TOJIYYEHHBIN pe3yybTarT.

18) IlpumeHsITH CBOMCTBA YMCJIOBBIX HEPABEHCTB JUISl CPABHEHUs, OILICHKH,
peliaTh JIMHEWHbIE HEPABEHCTBA C OJHOM IMEPEMEHHOW M MX CHUCTEMBI, JaBaTh
rpauyecKyl0 WUIIOCTPAllUI0 MHOXKECTBa pEIICHUH HEPaBEHCTBA, CHUCTEMBI
HepaBeHCTB. Jloka3bIBaTh HEPABEHCTRA.

19) IloHumaTh ¥ HCNONAB30BaTh (PYHKIMOHAJIBHBIC TOHATHS U  S3BIK
(TepMHUHBI, CUMBOJMYECKHE O0O3HAUYEHHUS), OMPENENATh 3HaueHHE (YHKIIMU I10
3HAYCHUIO apryMeHTa, ONPEICNIATh CBOMCTBA (PYHKIIUU 110 €€ rpaduKy.

20) Crpoutsb rpaduxku (pyHKIUN, ONUCHIBATH CBOMCTBA YMCIOBOM (DYHKIIMH
no ee Trpaduky. Pacmo3HaBaTh OCHOBHBIE BHUJIBI YETBIPEXYTOJLHUKOB, UX
AJIEMEHTHI, MOJB30BaThCA UX CBOMCTBAMHU NPHU PEIICHUM T€OMETPUYECKUX 3ajad.
Paznuyars mpu3Haku ¥ CBOMCTBaA mMapasuiesiorpamMma, pomda U MpsSMOYTOJIbHHUKA,
JIOKa3bIBaTh WX W YBEPEHHO TMPUMEHSATH TIPU PEHICHUH TEOMETPUYECCKUX
3aja4d.Pacnio3HaBaTh LEHTPAIbHO-CUMMETPUYHBIE (UTYpPHl M HCIOJIb30BaTh HX
CBOMCTBA IPH PEILICHUH 3a]1a4.

21) BnageTs NOHATUSAMHU TTOA00US TPEYTOIBHUKOB, KO3 dHUITMEHTA TT01001,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYTOJbHUKOB. MIMETh mpeacTaBIeHUE O
npeoOpa3oBaHu MOA00US U 0 MOMO0OHBIX (urypax. Ilomp3oBaThesi MpU3HAKAMU
noJI00MsT TPEYrOJIbHUKOB TPU PEIICHUH TeoMeTpuuecKuX 3ajad. JlokasbiBaTh U
IPUMEHATH OTHOIIEHUS MPOMNOPIUOHATBHOCTH B MPSIMOYTOJIbHBIX TPEYTOJbHUKAX.
Jloka3biBaTh U IPUMEHSTH Teopemy Darneca. [IpuMeHATH M0100Me B TPAKTHIECKUX
3a/a4ax.

22) BbBOAMT, W HCIOJB30BaTh MpocTeHmme (HOPMYJIBI I IUIOMIAIN
TpEYroJibHUKa, MapajuiesiorpaMmma, pom0a u Tpanenuu. Berauciars (pa3iauyHbIMU
crocobamMu) IJIOMAh TPEYrOJbHUKA ¢ IUIOMAAM MHOTOYTONBHBIX (QUTYp
(MomB3ysCh, TAe HEOOXOIUMO, KaTbKYISITOPOM). [IpuMeHsITh METO TIoMmaaeH ISt
penieHus 3a1a4. 3HaTh OTHOLIEHUE TUIOMAeH MOJOOHBIX (GUTYP U PUMEHATH MPU
peuieHnu 3aaa4. [[puMeHsATh MOTy4YeHHbIE YMEHHUS B TPAKTHYECKUX 3a/1adax.

23) IlpuMeHAT, TONYYEHHbIE 3HAHUA HAa MPAKTUKE — CTPOUTH
MareMaTH4ecKhue MOJAENH JUIsl 3aJad pEaJbHOW JKU3HU UM MPOBOAUTH
COOTBETCTBYIOIIME BBIYMCICHUS C MPUMEHEHHEM TMO0J00UsS U TPUTOHOMETPUU
(mOJIB3YSACH, TA€ HEOOXOAMMO, KATBKYISITOPOM).

9 KIIACC

1) CBoboaHO omepupoBaTh MOHATHUSIMHU: KOPEHb N-M CTEMEeHU, CTENEHb C
palMOHAJIBHBIM [OKa3aTeleM, HaXOAUTh KOpeHb N-U CTENeHH, CTENeHb C



pallMOHATIBLHBIM TIOKAa3aTelIeM, HCIOJIb3Yysl MPU HEOOXOIUMOCTH KAaJbKYJIATOP,
MIPUMEHSITH CBOMCTBA KOPHS N-i1 CTENEHU, CTETICHHU C PAIlMOHAIBHBIM TTOKa3aTeJIeM.

2) Wcnonb30BaTh MOHSATUE MHOXKECTBA JEUCTBUTEIBHBIX YHCEI MPU PEIICHUN
3a/1a4, MPOBEJICHUN PACCYKICHUHN U JOKA3aTEILCTB.

3) CpaBHuUBaTh U YNOPSJOYMBATH JCHUCTBUTEIbHBIC YHCIA, OKPYIJISTH
JIEUCTBUTEIILHBIC YHCIIA, BBITIOJHIATh MPUKUKY pe3ysibTaTa BBIYUCICHUN, OLICHKY
YHUCJIOBBIX BBIPAKEHUM.

4) CBoOOAHO OMEpUPOBATH MOHSITHUEM KBaJIPATHOTO TPEXWICHA, HAXOIUTh
KOPHU KBaJpaTHOTO TPEeXUJIeHa.

5) PackiiaapiBaTh KBaApAaTHBIN TPEXWICH HA JIMHEHHBIE MHOKUTEH.

6) Pemiath HeclIOKHBIE KBAJpaTHBIC YPABHEHUS C MTAPAMETPOM.

7) Petiath HECJIOKHBIE CUCTEMbl HETMHEMHBIX YPaBHEHUN C MMapaMeTPOM.

8) Pemarh ypaBHEHHs, HEpPaBEHCTBA W HMX CHUCTEMBbI, B TOM YHCIIE C
OTpaHUYEHUSMU, HATIPUMEP B LIEIIbIX YHCIIAX.

9) IIpoBOAUTH MCCIIEAOBAHUSI YPABHEHUN U CUCTEM ypaBHEHUU, B TOM YHCIIC
C TpPUMEHECHHEM TpapUUYECKUX TMPEACTaBICHUN (yCTaHABIMBATh, HMMEET JIH
ypaBHEHHUE WM CHCTEMa YpPaBHCHUW pPEIICHHS, €CIIM UMEET, TO CKOJbKO, M
nmpouee).

10) Pemmath TeKCTOBBIE 3a/1aUu aNre0pandeckum CriocoOoM.

11) Ucnonp3oBaTh ypaBHEHHUS, HEPABEHCTBA M UX CUCTEMBI JIJIsi COCTABICHUS
MaTEMaTUYECKOM MOJIEJIM peajbHOM CUTyallud WM TPUKIAJHON 3a]ayd,
UHTEPIPETUPOBATH MOJTYyUYEHHBIE PE3yIbTaThl B 3aJJaHHOM KOHTEKCTE.

12) CBobGogHO omepupoBaTh MOHATHAMU: 3aBHCUMOCTh, (YHKIHS, Tpaduk
byHKIMM, TIpsAMas MPONOPIHMOHANBHOCTh, JHUHEHHas (YHKOMs, OOpaTHas
IIPOIIOPIIMOHATILHOCTD, Mapaboiia, rurep0osia, KycouyHo-3a1aHHas (PYHKITHS.

13) HccnenoBars ¢GyHKIMIO 1O ee rpaduKy, ycTaHaBIWBATh CBOWMCTBA
byHKIMA: 00MacTh OMpeneseHUs, MHOXECTBO 3HAYCHUW, HynmH (YHKIHH,
MPOMEKYTKHA 3HAKOIMOCTOSIHCTBA, MPOMEXKYTKA BO3pacTaHusi ©  yOBIBaHUA,
YETHOCTh U HEYETHOCTh, HANOOIIbIIIEEe U HAMMEHBIIICE 3HAYCHUS, ACUMIITOTHI.

14) Pacno3naBath KBaJpatuuHyio GyHKIHIO 10 (opmyne, TPUBOIUTH
MIPUMEPHI KBaIPATUIHBIX G YHKIIUN U3 peabHOU XKU3HU, GUZHKHU, TEOMETPHH.

15) Omnpenenste monoxeHue Trpaduka KBAApPATHUYHOM (PYHKIUUA B
3aBUCHMOCTH OT €€ KO3(PUIIHMECHTOB.

16) Crpoutpb rpaduk KBaApaTUYHOW (YHKIIMH, OIHCHIBATH CBOWCTBA
KBaIpaTUIHOU (PYHKITNH TIO ee TpaduKy.

17) Ucnionp30BaTh CBOMCTBA KBAAPATUUHON (PYHKIIMH JJI PELICHUS 3a]1a4.

18) Ha npumepe kBagpaTUYHON (PYyHKUUH CTPOUTH rpadux QyHkuuu y =
af(kx + b) + ¢ ¢ nomompro npeodpazopanumii rpaduka pyakuun y=F(X).



19) NnmoctpupoBaTh C NOMOUIBIO IpauKa peajbHyH 3aBUCUMOCTb HIIA
MPOLIECC M0 UX XapaKTePUCTHUKaM.

20) CpobomHOo  omepupoBaTh  MOHATHSMHU:  TOCIJIEIOBATEIbHOCTD,
apu@meTnyecKas 1 TeOMeTpruIecKasi Mporpeccumu.

21) 3amaBaTh MOCIEAOBATEIBHOCTH Pa3HBIMH CIIOCOOAMU: ONMUCATEIbHBIM,
TaOJIMYHBIM, C IOMOILBIO (POPMYIIBI N-TO YJIEHA, PEKYPPEHTHBIM.

22) BbINOAHATh BBIYUCICHUS C UCIONb30BaHUEM (OpMys N-TO dJieHa
apu(pMETHIECKON U FTE€OMETPUUYECKON IPOrPECCHI, CYMMBI MEPBBIX N YIEHOB.

23) UN300paxaTh 4jieHbl MOCJIEI0BATEIbHOCTH TOYKAMHU Ha KOOPJIMHATHOM
IUIOCKOCTH.

24) PemaTth 3a/1auu, CBA3aHHbIE C YUCIOBBIMU MOCJIEI0BATEIBHOCTSIMH, B TOM
quCclie 3a/1a4d U3 peajibHOM JKU3HU (C UCIOJIb30BAaHUEM KaJbKYJISATOpa, UG POBBIX
TEXHOJIOTHH).

25) Pacnio3HaBaTh W MPHUBOAUTH TNPUMEPhI KOHEUHBIX U OECKOHEYHBIX
MOCJIEIOBATENIbHOCTEH,  OTPAaHUYEHHBIX  IOCJIEOBATEIBHOCTEH, MOHOTOHHO
BO3pacTaronux (yObIBatOIIMX) MOCIEI0BATEIHHOCTEH.

26) HWmetrp mpencTaBieHHE O CXOJUMOCTH TIOCIEIOBATEIBHOCTH, YMETh
HaXOAUTh CyMMY OECKOHEYHO YOBIBAIOIIEH reOMETPUYECKOM MPOTrPECCU.

27) IIpuMeHATh METOJ MaTEMATHYECKON MHAYKLIUH MPU PEUICHUH 3a1a4.

28) [loka3pIBaTh TEOPEMY CUHYCOB U TEOPEMY KOCHHYCOB, IPUMEHATH UX JJIS
HAXOXJACHUS Pa3IMYHBIX AJIEMEHTOB TPEYTOJIbHUKA («pEelIeHNe TPEYyTrOIbHUKOBY),
OpU PELIEHUU TeOMETpUYECKUX 3anad. l[IpuMeHsTh NonydeHHbIE 3HAHHS MPU
pEUIEHNU MPAKTUYECKUX 3a/1a4.

29) IlpumeHATh, TPUTOHOMETPUIO B 3ajJadyaX Ha HAXOXJCHHUE IUIOIIAIH,
BBIBOJIUTh M BIAJETh TPUTOHOMETPHUUECKUMHU (opMylTaMud JUIsl  TUIOIIAAH
TPEYroJibHUKA, MapajiejorpaMma, pomoOa, Tpamneluu, BBIBOJUTH U MPUMEHSTH
dopmyny ['epoHa u popMyIy IS TIIOIMIAINA BBITYKJIOTO YETHIPEXYTOJIbHHUKA.

30) Nmeth mnpencTaBieHHE O TOMOTETUH, MNPHUMEHATH B MPAKTHUYECKUX
CUTyalusX.

31) Ucnionb3oBaTh TeopeMbl UeBbl 1 MeHemnas npu peuieHny 3aiad.

32) HMcnonb30BaTh TEOPEMBI O BIHMCAHHBIX YIJax, yrilax MEXIy XOpAamu
(CexyuMu) U yriie M1y KacaTeJIbHOU U XOpAOU NpH pelIEeHUH T€OMETPUUYECKUX
3amad. Jloka3blBaThb W MPUMEHATH TEOPEMBI O MPOU3BEIAECHUU OTPE3KOB XOpH, O
IIPOU3BEAECHUH OTPE3KOB CEKYIIMX, O KBAJpaTe KacaTeJbHOM.

33) BnageTh MOHSATHEM KOOPJIMHAT HA IUIOCKOCTH, pabOTaTh C ypaBHEHUEM
npsIMOM  Ha TIUIOCKOCTU. BnaneTh NOHATUAMHM YriaoBOro kKoddduuueHnta u
CBOOOJIHOTO 4YJI€HA, MOHUMAaTh WX T€OMETPUYECKUN CMBICI U CBSI3b YIJIOBOTO
Ko3(uureHTa ¢ BO3pacTaHUEM U YOBIBAHUEM JHMHEHHON (YHKIUU. YMETh



pemare METOIOM KOOPAMHAT 3aJaud, CBS3aHHBIE C IAPAJUIENBHOCTBIO H
MEPIEHAUKYIAPHOCTRIO MPAMBIX, MEPECEUCHUEM MPSAMBIX, HAXOXKJICHUEM TOUYEK
IIEPECEUCHUS.

34) BeiBoguTh W BIAJETh YpaBHEHHEM OKPYXKHOCTH. McCroiab3oBaTh METOJ
KOOpAMHAT I HAaxXOXICHUs IIEPECEYECHUM OKPYKHOCTEHM W HpsMbIX. Bragers
(dopMynamMu paccTOSHUS OT TOYKH [0 NPsAMOM, IUIOHIAAM MapajuiesiorpaMMa B
KOOpAWHATaX, UMETh MOHSITHE 00 OpHEHTUPOBaHHOU ruiomanu. Ilonb3oBaThCs
METOJIOM KOOpPAMHAT Ha IUIOCKOCTH, MPUMEHITh €ro TMpUh PpPEelUICHUU
F€OMETPUUECKUX M TPAKTUUECKUX 3anad. I[IpumeHsTh MeToJ KOOpAMHAT B
MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX 3a/1a4ax.

35) Bnagetrs MOHSATHEM BEKTOpAa. YMETh CKJIA/IbIBaTh U BBIYMTATH BEKTOPHI,
YMHOaTh Ha YHWCJO, BIaJAETh NpPAaBWJIAMH TPEYrOJIbHUKA M NapajuieJorpaMmma.
BiafgeTs npakTUYECKUMU HUHTEPIPETAUUSIMHU BEKTOPOB. YBEPEHHO MOJIb30BATHCS
KOOpAMHATaMU BeKTOpa. BnajgeTre ClHOXKEHHMEM U BBIYUTAHUEM BEKTOPOB,
YMHO>KEHHEM BEKTOpa Ha YUCIIO B KoopauHatax. IMeTh mpejactaBienue o Oasuce
(1a miockocTH). PackinaasiBaTh BEKTOPHI M0 06a3ucy. PackinaasiBaTh BEKTOPHI CUIT C
MOMOUIBIO MPOCHUPOBAHUS U TPUTOHOMETPUUYECKHUX COOTHOIICHUH. [IpumeHsTh
MOJIYYE€HHBIE 3HaHUS B IPOCTEHIINX (PU3NYECKUX 3a]adax.

36) BnageTe NOHATHEM CKaJISIPHOTO NMPOU3BEICHUS BEKTOPOB, IOHUMATh €TI0
FEOMETPUYECKUN CMBICI W YBEPEHHO IIOJIb30BAThCSl €r0 BBIPAXKEHUEM B
JIEKapTOBBIX KOOPAMHATAX. 3HATHh AUCTPUOYTHBHOCTHh CKAJISAPHOTO MPOU3BEICHUS
U €ro CBA3b C MpoeuupoBaHueM. [IpUMeEHATh CKalsipHOE MPOU3BEAECHUE BEKTOPOB
JUISl HAXOXKJAEHUS JUIMH W YIUIOB. Pemiath reomMeTpuyeckue 3aadd ¢ MOMOUIBIO
CKAJIIPHOTO IpousBeneHus. Vcrnoap30BaTh CKaJspHOE MPOU3BEAECHUE BEKTOPOB B
anreOpanyecKux U PU3HUECCKUX 3a/1auax.

37) Bnagerp NOHATHSMU  NPABUJIBHOIO  MHOTOYTOJbHUKA,  JJIUHBI
OKPYXHOCTH, JJIMHBI JIyI'M OKPYKHOCTHM WU PAAUAHHOW MEpBI yIJa, BBIYHUCISITH
wiomaabs kKpyra u ero 4acted. Ilonumare cmbicn yucna 7. [IpumeHsaTs
MOJIyYEHHbIE YMEHHS MPU PELICHUH MPAKTUYECKUX 3a7ad. 3HaTh UCTOPUUYECKHUE
CBeJIeHHs] 00 U3MEPEHUH JITTMHBI OKPY>KHOCTH U TUIOLIAU KpyTa.

38) Mmethr mpencrtaBieHUE O MpeoOpa3OBaHUU IIIIOCKOCTH, O JIBHDKCHHSIX.
HaxomuTe ocu, TEHTpHl cUMMETpU#M QUTYp, IEHTPHl TMOBOPOTA, HAXOIUTH
KOMIIO3UIIMHA MPOCTEUIINX MpeoOpa3zoBaHuil. [IpuMeHATs ABUMKEHUS TIOCKOCTH
[IPY PELICHUU T€OMETPUUYECKUX 3a]ay.

39) IlpuMmeHATh TOJyYEHHbIE 3HAHUS HAa TMPAKTUKE — CTPOUTH
MAaTEMAaTHYECKHUE MOJEIM I 3a4a4 pEallbHOM KW3HU W NIPOBOJUTH
COOTBETCTBYIOIINE BBIUUCICHUS C IPUMEHEHUEM MOJ00US U TPUTOHOMETPUUYECKUX
GyHKIMH (MTOJB3YSICh, T/Ie HEOOXOAUMO, KATbKYISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3ieioB U TeM KouunyecTBo OcHoBHOE OcHOBHBIE BHBI (ungpossbie)
g MPOrpamMmmbl 4acoB coaepxaHue NAeATeNbHOCTH o0pa3oBaTe/bHbIE
pecypchl
Hcropus
BO3HUKHOBEHUS U
pa3BUTHUSA
TE€OMETPHH.
ITonsiTus:
aKcuoma,
Teopema, CemuHap: u3
CBOWCTBO, HUCTOpUU
MIPU3HAK, BO3HUKHOBEHHUS U
JI0Ka3aTesbCTBO, pa3BUTHUSA
DnemeHTbl UcTOpHH. OOIIKE TOHITUS 10 OIpeiesICHuE. reomeTpud. MuHu-

reoMeTpun. OcHOBHbBIE (DUTYPBI

NHCTpyMeHTHI 11
M3MEpPEHUI U
MOCTPOCHUM.
Bzaumuoe
pacnoJiokKeHue
TOYEK Ha MPSIMOM.
H3mepenne
JUTMHBI OTpE3Ka,
paccTosiHue
MEXy TOUYKaMH.
Bzaumuoe

HCCIIeIOBaHUE: YTO
Takoe, Teopema,
CBOWCTBO, IPU3HAK,
JI0Ka3aTelIbCTRO,
ompeieNieHre




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

Yucna u BerauciaeHus. JIeIuMoCTb.
Cro)xeTHEBIE 3a0a9H

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

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




TpeyroybHUKY.
PaBHbIC
TPEYrOJbHUKHU B

reOMETPUYECKUX
IIpakTukym o
KOH(pUTypanusx.
pPELICHUIO 3a/a4.
[Ipu3naku
Hccnenosanme:
Tpeyroneauku. [Ipu3Haku paBeHCTBA 6 paBeHCTBa
paBHBIE
TPEYTrOJILHUKOB €yrOJIbHUKOB.
peyr Tpeyr TPEYTOJIbHUKH B
[Ipu3naku
reOMETPUYECKUX
paBEHCTBA
KOH(Urypanusx
MPSIMOYTOJTBHBIX
TPEYTrOJIbHUKOB.
[Tepnenukynsp u
HaKJIOHHAs
[IpencraBnenue
3aBHUCHMOCTH [IpakTuky™m no
MEXKITY pPELICHHIO
BEJIMYHMHAMH B MPaKTUKO-
BHJIC (HOPMYJIBI. OPUEHTHUPOBAHHBIX
Crenennu, 3a7a4 Ha
MHOTOYJICHEI, HaX0XJICHUE
npeoOpazoBaHue HEU3BECTHBIX
AnreOpandeckue BhIpaKeHUs 10
MHOT'OYJICHOB, BEJIMYMH C
JIeHCTBHA C MPUMEHEHUEM
MHOT'OYJICHAMH. bopmyi.
MHoro4neH HccnegoBaTenbckas
CTaHJIapTHOT'O paboTa: Kak HalTH
Buja. CTenecHb KOpPEHb
MHOTOYJICHA. MHOTOYJIeHA?

Kopan




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

MOJXOBI K
JI0Ka3aTeNIbCTBY
TOX/IECTB
Uccnenosarennckas
abota (B TOM
CoOTHOLIICHUS P (
YUCIIE C
MEXTy CTOPOHAMH
HCIIOJIb30BaHUEM
U yriiamMu
«MaTeMaTHYECKUX
€yroJIbHUKA.
TPeyT MaKETOBY):
HepasenctBo
reoMeTpUYECKUE
TPEYroJIbHUKA.
HEpaBEHCTBA.
TpeyroabHUKN U T€OMETPUUYECKHUE HepasenctBo o
. [IpakTukym no
HEpPaBEHCTBA JUIMHE JIOMaHOM.
pELICHUIO
HepasenctBo
MIPaKTUKO-
MEXITY
OPUEHTHUPOBAHHBIX
NEPHEHANKYIIPOM
. 3aza4.
Y HAaKJIOHHO.
MopenupoBaHnue ¢
Paccrosiaue ot
. MIOMOIIIBIO
TOYKHU J0 MPSMOM
MIPOrpaMMHBIX
CpE/CTB
PaBHOCHIIBHOCTD CamocrosTenbHOe
VYpaBHEHHUS U CUCTEMb] YPAaBHEHUI ypaBHEHUH OTKpPBITHE:
JIuneiinbie JIMHEWHBIE




YpaBHEHUS U UX
CHCTCMBI.
Ornpenenenue
yyucia KOpHEen
JIMHEHMHOTO
ypaBHEHUSI.
Pemenne
JIMHEWHBIX
YpaBHEHUH,
COJICpXKaIIUX 3HAK
MoyJisd. 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):
JIMHEHWHBIE
ypaBHEHUS,
cojieprKaniue 3HaK
MOTYJTSI.
[IpakTukym no
pEIIEeHHUIO0 3a/1a4: OT
MPOCTOTO K
CIIOKHOMY —
pelleHrne CUCTEM
JIMHEUHBIX
ypaBHEHUH
pa3HbIMU
METO/IaMHU.
Maremartuyeckoe
COpPEBHOBaHUE —
pelieHue
MaTeMaTHYECKHX
3a/1a4 1o TeMe

OceBas cummeTpus

durypsl ¢ 0ceBoi
CUMMETPHUEH.

HccnenoBaTenbckas
pabota (B TOM




[Ipumepsr qucie ¢
CUMMETpPUH B MCII0JIb30BAHNEM
OKpPYKaroIleM «MaTeMaTH4YECKUX
Mupe [IAKETOBY).
ITocTpoenue
MoJieNe (B ToM
YHCIie ¢
HCI0JIb30BAHUEM
«MaTeMaTH4YEeCKUX
naketoB»). [Ipoexr:
CUMMETpUS B
OKpY)KaroIlleM MUpe
CymmMma
BHYTPEHHUX [IpakTrkym no
yIJIOB PEILLIECHUIO
MHOTOYTOJIbHUKA IIPAKTHKO-
Y CyMMa BHEUIHUX | OPUEHTHPOBAHHBIX
MuoroyronbHUKU. OKPYKHOCTh YUIOB BRILIJIONO Janat.
MHOTOYTOJIbHUKA. Hccnenosatenbekast
KacarenbHas n paboTa: B3auMHOE
CeKyIas K pacroJoKeHue
OKPY>KHOCTH. OKPY>KHOCTH U
OKpyXHOCTb, pAMOit
BIIMCAHHAs B YroJl.
[Touck obnactu Hccnenosarenbekast
OTIpENEIICHUs U pabora (c
OyHKIMH MHO’K€ECTBA HCII0JIb30BAHNEM
3HAYEHUN «MaTeMaTU4YEeCKUX

(GyHKIUH.

HaKeTOB»)I B TOM




Hcnons3zoBanue
Pa3TUYHBIX
croco0oB 3a/1aHus
byHKIUH.
Hcnons3zoBanue
CBOMCTB (hyHKIIUI
JUTS aHAJTH3a
rpadukos
peaTBbHBIX
3aBHCUMOCTEN
(Hynmu QyHKUIMH,
TTPOMEKYTKH
3HAKOTIOCTOSTHCTBA
yHKIHH,
MPOMEXKYTKU
BO3pacTaHUs 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 MECTaA TOUYCK

B3anmuoe
pacroJoKeHue
OKPY>KHOCTH U
IPSIMOM.

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




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

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

OBIIEE KOJIMYECTBO YACOB I10
INPOI'PAMME
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8 KUIIACC

DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM KouunyecTBo OcHoBHOE OcHOBHBIE BHBI (undgposrbie)
n/n NPOrpamMMbl 4acoB coaepxaHue AeATeN1bHOCTH o0pa3oBaTe/bHbIE
pecypcsl
KBanparHslii KOpEHB.
Brinonnenue
orepanmii ¢
IIpakTukym 1o
UpPpalMOHATILHBIMU
PELIEHUIO 3a/1a4: OT
yuciaaMu. TOYHOCTH
IIPOCTOrO K
Uwucna u BeIUUCIIeHUs (KBapaTHbIE IpUOIMKEHUS
CJII0KHOMY.
KOpHH, UPPALUOHAJTIBHBIE YNCIIA, 10 VPPALMOHAIBHOTO y
Uccnenosarennckas
CTETIeHH ) 4yuCla NPy peIIeHUH
pabora.
3agad. OKpyrieHue
KBanpatHbie
UPPALMOHAIIBHBIX
KOPHU.
yucel, IPUKUAKa
pe3ynbTara
BBIYMCIICHUI
HpoOGHo-
panuoHalIbHbIE
BBIPAKEHUS.
[IpakTukym no
Crenenu.
CIICHUIO 3a/1a4: OT
Anrebpandeckue BhIPaKECHHUS 4 Brinonnenue P
MIPOCTOrO K
TOK/1€CTBEHHBIX
. CJI0KHOMY
npeobpa3o—BaHUN
paloHaIbHBIX
BBIPaKCHUIN
YeTplpexyroJIbHUKU 8 [Tapamienorpamm, IIpaxTuky™m 1o




€ro IpHU3HaKu U
CBOMCTBA.
[IpssMOyronbHUK,
pomO, KBazpar, ux
IPU3HAKU U

PEIICHUIO 3a/1a4: OT
MPOCTOTO K
CJIIOKHOMY.
HccnegoBaTenbcKas
pabota. 3HaKOMBbIE

cBoiicTBa. Tpamneuus. HE3HAKOMBIE
PaBHoGenpennas YETBIPEXYTOJIbHUKU
Tpanenwus, €
CBOWCTBA U MPHU3HAKU
KBanpatubie Uccnenosarennckas
ypaBHEHUSI. pabora:
Onpenenenue PaBHOCUJILHOCTD U
PaBHOCHIIBHBIX CJIC/ICTBHE.
YpaBHEHUM. [IpakTrkym no
[IprMeHeHne CBOMCTB | PpEIICHUIO
YpaBHEHUH C OJHOM CIOKETHBIX 3a7ad.
MIEPEMEHHOM. [IpakTuky™m no
Onpenenenue PELIEHUIO 3a/1a4: OT
KOJIMYECTBA IIPOCTOrO K
VYpaBHEHHUS 1 HEPABEHCTBA 12 JICACTBUTEIIbHBIX CJII0)KHOMY —
KOpHEH KBaJpaTHOTO IpoOHO-
ypaBHeHus1. Pemenue panuoHalIbHbIE
IpoOHO- YpaBHEHUSI.
panuoOHaIbHBIX UccnenoBarenbckas
ypaBHEHUH, pabora (B ToM
CBOJISILIIUXCS K qHCIIe ¢
JMHENWHBIM WJIH K HCIIOJIb30BAHUEM
KBaJPaTHBIM «MaTeMaTUYECKUX
YpaBHEHUSIM, MIAKETOBY):
UCII0JIb30BaHUE rpaduueckas




METO/1a 3aMEHBI
MIEPEMEHHOM.
Pemenue TekcToBBIX
3az1a4
anreOpanvecKkum
CIOoCOOOM: Iepexo1
OT CJIOBECHOH (opMmy-
JMPOBKH YCIIOBUS
3a/1auu K
anreOpanvecKkoit
MOJIETH ITyTEM
COCTaBIICHUS
YpaBHEHUS; PeIICHUE
COCTAaBJIEHHOTO
YpaBHEHUS;
MHTEPIIpEeTaLNs
pe3ynbrarta.
['padpuueckas
UHTEPIIpEeTaLNs
YpaBHEHUH C IBYMS
NEePEMEHHBIMU

MHTEpHpeTanus
YpPaBHEHUH C JBYMS
IIEPEMEHHBIMHU.
MoaenupoBanue
pa3INYHBIX
CUTYyaluin

LleHTpaJIbHO-CUMMETPUYHBIC (QUTYPHI.
[IponoprroHaIEHBIE OTPE3KH.
[Tono6wue. [IpeobpazoBanue noaoous.
[Lnomany.

DopmyIUpoBKa
onpenenaeHus u
JI0Ka3a-TeJIbCTBO
CBOWCTB LIEHTPAJIbHO-
CUMMETPHUY-HBIX
¢uryp. Cpennsis
JIMHUS TPEYroJIbHUKA.
Cpennsis nuHus
Tpaneuuu. Teopema

CaMOCTOSTENBHOE
OTKPBITHE: YTO
TaKoe
npeoOpazoBaHue
mojoous?
HccnenoBaTenbckas
pabota (B TOM
YHCIIE C
HCIO0JIb30BaHUEM




Qaneca.
[IponopuroHabHbIE
oTpe3ku. Beenenue
TOHSITHS
npeoOpazoBaHus
10100UsI 1 110 T00HBIX
¢uryp. CooTHOIIEHUS
B ITOJTOOHBIX
¢urypax. 3agaun Ha
HaXOX/JIEHUE
TIJTOTIA TN C
HCITOJIh30BaHUEM
pa3OueHus Ha YacTu U
JIOCTpanBaHUE.
MeTton miomanen.

«MaTeMaTU4YECKUX
MAaKETOBY): YTO
Takoe gpakran?
IIpakTukym 1o
pEIIEHNUIO 3a/1a4

HOK&S&TCJ’ILCTB& HCPABCHCTB

O1eHKa 3HAaUEHUS
BBIpAXKCHUS C
HCIIOJIb-30BaHUEM
HEPaBEHCTB.
[IprumeHeHue cBOMCTB
HEPaBEHCTB B XOJI€
pelICHUs 3a/1a4.
Onpenenenue
PaBHOCHJIbHBIX
HEPaBEHCTB.
Jloka3zaTenbCTBO
HepaBeHCTB. Pemienue
TEKCTOBBIX 3a7a4 C
MMOMOIILIO TUHEHHBIX
HEPaBEHCTB C OJJHOU

[TpakTnueckas
pabora:
MMOCTPOCHHUE
MOJENIEN —
HEPaBEHCTBO KaK
MO/IEJIb peaibHOM
CUTYaIUH.
CaMOCTOSTENIbHOE
OTKPBITHE: METOIbI
JIOKa3aTeIbCTBa
HEPaBEHCTB.
MaremaTtudeckoe
COPEBHOBAHUE —
penieHue 3aaau
pa3HbBIMU




[IEPEMEHHOM.
Hccnenosanue
JIMHEHOTO
HEPABEHCTBA C OJIHOU
IIEPEMEHHOM C
napaMmeTpom

METOJaMHu.
HccenenoBarenbekas
pabora: TuHerHHOe
HEPaBEHCTBO C
OJHOU ITEpEMEHHON
C IapaMeTpoM

[IpsiMmoyrosbHBIE TPEYTOIBHUKU

Teopema IIudaropa u
ee MpUMeHEHHE.
JlokazaTenbCTBO
COOTHOIIIEHUI MEXTY
MPOTIOPITMOHATTHHBIMU
OTpPE3KaMH B MPSIMO-
YTOJIBHOM
TPEYroJIbHUKE.
[Ipumenenue
COOTHOIIIEHU MPHU
pelieHnu
FEOMETPUYECKUX
3ajad.
TpuronomeTrpuyeckue
(GYHKIIUU B
IPSIMOYTOJIBHOM
TPEeYroJbHUKE.

IIpakTukym 1o
pEIICHUIO
MPaKTUKO-OPHUEH-
TUPOBAHHBIX 33/1a4.
CamocTosiTesbHOE
OTKPBITHE: YTO 5
3HAK0 Mpo
MPSAMOYTOJIbHBIHN
TPEYTrOJIbHUK?
MaremaTtuueckoe
COPEBHOBAHUE —
penieHue 3aaau
pa3HBIMH METOJaMU

DOyHKIMU

ITouck o6nactu
OTIpeICIICHUS 1
MHOECTBA 3HAUCHUI
bynkun. ['papuk
bynkiun K/X.
Oynkuus Buaa (ax +

HccnenoBaTennbekast
pabora (B ToM
qHCIE C
MCII0JIb30BaHNEM
«MaTeMaTUYEeCKHUX
MaKETOBY):




b)/(cx + d)

UCCIIEJOBaHUE
byHKIHIA.
CamocrosTenbHoe
OTKpBITHE:
¢yHkuus Buaa (ax
+ b)/(cx + d)

dopmynHupoBKa
onpeneneHus
JIEIIMMOCTH HAIIEJIO,
YHUCeN, CPABHUMBIX IO
JTAHHOMY MOJTYJIIO.
Brimonsenue
JICJIEHUS C OCTaTKOM.

Hccnenosarennckas
paboTa: 1eTuMOCTb.
CaMOCTOSTENIHLHOE
OTKpBITHE:
CpPaBHECHHE TT0
MOJIYITIO.
[Tpob6nemHusbIit
MPAKTUKYM:
perieHue 3a1a4 Ha

9 Yucina ¥ BBIYUCIICHUS: JEINMOCTb JlokazaTenbCcTBoO U IIOMCK OCTaTKOB
IIPUMECHEHHE CBOMCTB | CYMMBI U
CPaBHEHMH 110 IIPOU3BENECHUS 110
MOJYJIIO. MOZYJIIO.
Haxoxnenue MaremaTuueckoe
OCTAaTKOB CYMMBI U COPEBHOBAHUE —
IIPOU3-BEJICHUS 110 pellIeHne 3a1a4d Ha
JAHHOMY MOJTyJIIO JEJIMMOCTD U
CPaBHEHHUE 110
MOJYJIO
Brucanusie u IIpaxTuky™m 1o
10 BrnincanHbIe U OnMICaHHBIE LIEHTPAaJIbHBIC YIJIBI. PEILIEHNUIO 3a/1a4: OT
YETBIPEXYTOJIbHUKH Vel Mmexay IIPOCTOTO K
XOpAaMHU U CIIO)KHOMY




CEKYILLUMU.
Bnucannsie u
OIIMCAHHBIC
YETBIPEXYTOJIbHUKMU.
Bsaumnoe
PAaCIIOJIOKEHUE IBYX

OKpPY>KHOCTEU
Hccnenosarennckas
abora:
Brinonnenue P
. YeThIpexyroJIbHUKU
[ToBTOpEeHue, 0600IICHNE, HCCIIEN0BATEILCKON
11 3 U OKPY’KHOCTH
cUCTeMaTH3aIHs paboTel. BeimosHenue
IIpoexr:
U 3alUTa MIPOEKTa
YeTbIpexyroJIbHUKN
1 OKPY>KHOCTH
OBILIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB u KouunyecTBo OcHoBHOE OcHOBHBIE BUbI (undgposrbie)
n/n TeM NPOrpaMMbl 4acoB coJepxaHue AeATeTbHOCTH o0pa3oBaTe/bHbIE
pecypcsl
Pemenne ypaBuenuii ¢
rapameTpoM CamocTosiTenpHOE
anredpandeckum OTKpBITHE: pEelIeHNE
METOJOM. YPaBHEHUH C IapaMETPOM.
I'padmueckuit meton IIpakTHKyMBI ITO PELICHUIO
pelieHus ypaBHEHUH ¢ 3a/1a4: OT MPOCTOTO K
napameTpoM CJII0’)KHOMY — JIpOOHO-
['paduueckas pauMoOHAIbHbIE YPABHEHUS
WHTEpIpETALN Y HEPaBEHCTBA C
VYpaBHEHHUS 1 HEPABEHCTBA C 6 peuieHust ypaBHEHUS C apaMeTpPOM.
rapaMeTpom JIByMs ITlepeMeHHbIMU U | HccnenoBarenbckue
CHUCTEM ypaBHEHMH C paboThI: pelieHne 3a1a4 ¢
JBYMsI [IEPEMEHHBIMHU. napameTpamu —
HccnenoBanue cucrem anredpandeckiuM METOI0M;
HEJTMHEHHBIX rpau4ecKuM METOI0M (B
yYpaBHEHUH ¢ TOM YHCIJIE C
napameTpoM. Pemienne | HCnoab30BaHHEM
HEPaBEHCTB C JIByMs «MaTeMaTUYECKUX
MIEPEMEHHBIMU U UX MAKETOBY)
CUCTEM
Dopmyisl IIpakTUKyMBI 11O PELICHUIO
Pemenue TpeyroapHuKoB 6 npuseneHus. Pemenne | 3amad. Matemaruueckoe

IMMPAKTHUYICCKUX 3a/1a4 C

COPCBHOBAHUC — PCIICHUC




UCIIOJIb-30BaHUEM
TEOPEMBI KOCUHYCOB U
TEOPEMBI CUHYCOB.
®opmyna ['epona.
dopmyiia MWIOMAIN
BBIITYKJIOTO
YeThIPEXyroJIbHUKA.
CooTHoOIIEHUS MEX Y
TPUTOHOMETPHUYECKIMH
(GYHKLIMSIMH.
[Ipocreiimme GopmyIb
NIPUBEJICHUS U3 T€O-
METPUIECKUX
cooOpakeHUH.
Penrenue 3agad ¢
UCII0JIb30BaHUEM
TEOpPEM KOCHUHYCOB U
CHHYCOB, HaXOJECHUE
paauyca OIMCaHHOM
OKpPYXHOCTH

reOMETPUIECKUX/TIPAKTHKO-
OpMEHTHUPOBAHHBIX 3a71a4
pa3HBIMU METOJIaMHU

Anrebpandeckue BhIPaKCHHUS

10

Crenens ¢
paluoHaIbHBIM
MOKa3aTeJeM.
Onpenenenue KopH4 N-
1 CTENEH!U U CTEIEHU C
panroHaIbHBIM
IIOKa3aTeJIEM.
IIpumeHenue
OIlepalvy U3BJICUCHUS
KOpHsI N-i CTENEHU,

[IpakTUKyM 1O peHICHUIO
3a7a4: OT MPOCTOrO K
CJII0KHOMY.
Maremarudeckoe
COPEBHOBAHUE




UCIIOJB3Ysl pU
HEOO0XOIMMOCTHU
KaJIbKYJISITOP.
Brruncnenue 3aadeHus
CTEIEHH C paIuo-
HAJIbHBIM II0Ka3aTCJICM.
O1ieHKa 3HAYECHUH
KOpHs N-11 CTENeH!,
3HAYECHUE CTCIICHU C
panroHaIbHBIM TOKa-
3aTeJIeM IIeNIbIMU
YHCIaMH U
JIECATUIHBIMHA
npoosimu. CpaBHEHUE U
YIOPSI0YMBAHNE
panuo-HaIbHBIX U
HUPpAMOHATIBHBIX
YHCell, 3alIUCaHHBIX C
MOMOIIBIO KOPHS N-H
CTENEHH, CTENEHH C
parmoHaIbHBIM
MOKAa3aTeJIeEM.
Brimonnenue
TOXKIECTBEHHBIX
npeoOpa3o-BaHUMA
BBIPAKCHU,
coJiepKalIux KOpPEeHb
N-¥ CTEeTICHU, CTEIICHD C
panuoHaIbHBIM
IOKa3aTelieM




OTpe3ku B OKPYKHOCTH

Teopemsl 0
IIPOU3BENECHUN
OTPE3KOB XOp/,
TEOPEMBI O
IIPOU3BENECHUN
OTPE3KOB CEKYILHUX,
TEeopeMa O KBajpare
KacaTeJIbHOW, TEOPEMBI
Uess! 1 Menenas.
UccnenoBanue, B TOM
YHClie C IOMOIIIbIO
U(POBBIX PECYPCOB,
M3y4aeMbIX KOH(pUry-
pauwuii. [Ipumenenue
JAHHBIX TEOPEM ITPH
pelIeHuH
TEOMETPUYECKUX
3aga4. 3HaKOMCTBO C
HNOHATHEM FOMOTETHH,
C €r0 IIPUMEHEHUEM, B
TOM YHCIIE B
IIPAKTUYECKUX
CUTYyalUsAX

CamocTosiTenbHOe
OTKpBITHE (B TOM UYHUCIIE C
HCII0JIb30BAHUEM
«MaTeMaTU4YECKUX
naketoB»): Teopembl UeBbl
u Menenas. [Ipaktukym no
pEeIIeHNnIOo 3a/1ad.
IIpakTrky™m o
MOCTPOEHHUIO
NUHAMHYECKUX MOJIENEH ¢
MOMOIIBIO TPOTPAMMHBIX
CPEICTB.
WccnenoBarenbckas pabora
C MOMOIIBIO MPOIPAMMHBIX
CpEeICTB: TOMOTETHUS U €€
CBOMCTBa

OyHKIMU

[MonsTHE «DYHKIMS.
[Tpumenenme cBOMCTB
byHKIMI: HyIH
(GYHKIUH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA
(GYHKIUH, TPOMEKYTKH
BO3pACTaHMs U

HccnenoBatenbckas paboTa
(B TOM UHCIE C
UCIIOJIb30BaHUEM
«MaTeMaTUYECKUX
nakeToBy): [loBenenue
byHKIIMY U ee rpaduka B
3aBHCHMOCTH OT




yObIBaHUs (HyHKLINH,
YETHBIC U HEYCTHBIC
byHKIIMM, HanbobIIee
Y HaMEHbIIIee
3HaYeHUs QYHKIUU
IIPY PELICHNUN 3a/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 QYHKIUH 1
IOCTPOEHHE ICKH30B
rpauKOB CTETICHHBIX
byHKIUH ¢
HaTypaJbHbIMU
HoKa3aTess MU pa3Hoi
YETHOCTH.
Hcnonbs3oBanue
CBOMCTB rpa(ukoB
CTETEHHBIX (PYHKIMI ¢
HaTypaJbHbIMU
HoKa3aTessIMH IIpU
pelLIeHUH 3a/au.
[Toctpoenue rpapukos
dyHKIHT ¥ = VX, y =
Ix y=|x|

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

Bekropel. Meron koopauHaT

HapaJ'I.HCJ'IBHOCTL n

CaMOCTOSTEIIFHOE




NePHEHINKYISIPHOCTD
IpsSIMBIX (Yepes
YTJIOBOM

K03 dunmeHT).
Haxoxnenue
MepeCEeUCHUI
OKPY>KHOCTEH U
MPSIMBIX B
KOOP/JMHATAX.
dopmyiia pacCTOSIHUA
OT TOYKH JI0 MPSIMOU.
IInomans
napasuiesiorpaMma B
KOOPJUHATAX, TIOHITHE
00 OpUEHTUPOBAHHOU
TUJIOILA/IH.
[Ipumenenune metoaa
KOOPJMHAT B
MIPaKTUKO-
OPUEHTHPOBAHHBIX
F€OMETPUYECKUX
3a/1ayax, UcciIe0BaHue
MPUIOKEHU METOAA
KOOpP/MHAT B
BBIYUCIIMTEIIBHON
MaTeMaTUKe U

OTKPBITHE: KaK PELLINUTh
F€OMETPUUECKYIO 3a/1auy C
MIOMOLIBIO anmnapara
anreOpsI?
UccnenoBatennckas paborta
(B TOM 4MmCIE C
HCII0JIb30BAHUEM
«MaTeMaTU4YEeCKHX
MIAKETOB»): PellIeHUe
MPAKTHKO-
OPUEHTHUPOBAHHON
reoMeTpU 4ECKOM 3a7auu
METOJIOM KOOP/AHHAT.
Marematnueckoe
COpPEBHOBAHUE — PEILLICHUE
FEOMETPUYECKUX 33134
pa3HbIMU METOJAAMHU

uHpOpMaTUKe
[IpaBuIBHBIE MHOTOYT OJIBHUKH. [IpaBunbHBIE CamocrosTenbHoe
OKpy>XHOCTb U MHOTOYT'OJIbHUKH, OTKpBITHE: KaK HAUTH

MHOTOYTI'OJIbBHUKH

BBIYHCIICHHUEC UX

NEpuUMCETpP U IIoaab




3JIEMCHTOB
Brruncienue
MEPUMETPOB U
IUIOIIAICH CIIOXKHBIX
buryp, BKIFOYAIONTUX
AJIEMEHTHI Kpyra

CJI0KHOU (puryps1?
[IpakTHKyM 1O pereHuto
3a/1a4 IIOBBIICHHON
CJI0’KHOCTH

UucnoBsie MOCIEA0BATEIHLHOCTH
U IPOTPeCcCUu

Ornpenenenue BUIOB
MTOCJIEIOBATEIILHOCTEH
OTpaHUYECHHAs
MOCJIEJOBATEIILHOCTb,
MOHO-TOHHO
BO3pacTaromas
(yOBIBaromas)
MOCJIEA0-BaTEILHOCTD.
[IpencraBnenue
OECKOHEUHBIX
MEePUOIUIECKHUX
npoOeii B BUIE
OOBIKHOBEHHBIX.
3HaKOMCTBO C
MOHSTHEM CXOJIUMOCTH
MOCJIEAOBATENLHOCTH,
HAXO0XJ/IEHUE CYMMBI
OECKOHEYHO
yObIBaromiei
reOMETPUYECKON
MPOTPECCHUMU.
[Ipumenenne metoia
MaTeMaTHYECKOH
WHAYKIAN

HccnenoBarennckas
pabora: moBeeHNe
OCJIEN0BATEILHOCTEN — OT
THIOTE3RI 10 JTOKa-
3arenbcTBa. Juckyccus Ha
OCHOBE pPEIICHHUS 3a/1a4:
sBisiercsa tu MMU
YHUBEPCAIbHBIM?
CamocTosTEIRHOS
oTKkpbiTHEe: MMU — MeTo
JI0Ka3aTeNIbCTBA: CyMMa
YJIEHOB IOCJIENO-
BaTenbHOCTH. [IpakTuKym
10 PEIICHUIO 3a/a4:
JI0Ka3aTeIbCTBO
HEPaBEHCTB U
JI0Ka3aTelIbCTBO ICIMMOCTH
MMMU




LlenTpanbHas
CUMMETPHSL.
LenTpanbHo-
CUMMETPHYHBIE
¢urypsi. IloBoporT.
OceBast cumMMeTpusl.
@urypsl,
CUMMETPHYHBIE
OTHOCHUTEIILHO
HEKOTOPOU OCH.
[TapannenbHbIA
nepeHoc. [Toustue
JIBYDKCHUS B €T0

UccnenoBarennckas paborta
(B TOM 4yMmCIIE C
UCTIOJIb30BaHUEM
MPOrPaMMHBIX CPEJCTB):
KOMTIO3HIIUS IBHKEHUH.

9 JIBYOKEHUS TUIOCKOCTH . CaMOCTOSTEIBHOE
cBolicTBa. PaBeHCTBO o
OTKpBbITHE: GOPMYITHUPOBKA
¢buryp. [possraeHus P pu yp
BBIBOJIOB O CBOMCTBax
CUMMETpPUHU B IPUPO/IE, . .
KOMITO3UIUI IBHKEHUI.
YKUBOTIMCH,
[TpoekT: mpeobpazoBaHms
CKYJIBIITYpE,
(mBM>KEHUS) B UCKYCCTBE
aApXUTEKTYpe.
KoMmmosunuu
IBIDKECHUN
(mpocreiinue
IpUMEPHI).
IIpumenenue B
pelieHun
TEOMETPUYECKUX 33124
Pewenue 3anay, [TpoexT: «IIpeobpasoBanus
10 [ToBTOpenue, 06061IeHNE, WLTIOCTPUPYIOIIHUX B UCKYCCTBE U

cucreMaTulanus

CBA3U MCIKAY
pa3InYHbIMU TCMaMU

apxurektype» Mtorosas
KOH(epeHIIHS:




kypca llosropenue,
00006111eHME,
cucTreMarusanus Kypca

«MaremaTtuka — 9TO
KpacHBO»

OBLIEE KOJIMYECTBO YACOB
1O ITPOI'PAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne n/n Tema ypoxa Konrtpoabubie | IlpakTHueckue tHpopsie
Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 WcTopurs BOSHUKHOBEHUS U Pa3BUTHS 1
reOMEeTpUH
9 [TonsiTusa: akcuoma, TeopeMa, CBOMCTBO, 1
MIPU3HAK, 10Ka3aTeIbCTBO, ONIPEACIICHNE
3 NHCTpyMEHTHI 11 U3BMEPEHNUN U TOCTPOECHUN. 1
[IpaxkTukym
B3anmHoe pacnonokeHue TOYeK Ha MPSAMOI.
4 W3mepenue AyIMHBI OTpE3Ka, pacCTOSHUE 1
MEXKly TOUKAMH
B3anMHOe pacnosioxkeHue npsiMbIX
Jlomanas. Buael momanbix. [IjanHa toMaHOM
Muoroyronsauku. [Tepumerp
7 MHOIOYroJibHUKA. [[OHSATHE O BBITYKIIBIX U 1
HEBBIITYKJIBIX MHOTOYT OJIbHUKaX
MHuoroyroasauku. [lepumerp
8 MHOTOYTOoJibHUKA. [[OHSATHE O BBIYKIIBIX U 1
HEBBIITYKJIBIX MHOTOYT OJIbHUKaX
9 [Ipocteiimme ¢purypel. MaremaTHueckuii 1
MapadoH
10 [Ipocteiimme ¢urypel. MaremaTHuecKHii 1

MapadoH




[IpakTuKy™M MO peHIeHuIo 3a/1a4 U3 peabHOU
MIPAKTUKU HA YaCTH, IPOOH, IPOILICHTHI,

1 IIPUMEHEHHNE OTHOLIEHUH U MTPONIOPLUUI IIPU
pelieHuu 3a1a4y
Peanbuble 3aBucumocTu. [Ipaktukym no

12 pelIeHuIo 3a/1a4 Ha JBWKEHUE, paboTy,
MOKYITKH, HAJIOTH

13 [Ipusnaku nenumoctu Ha 4, §, 6, 11

14 [Ipu3Haku 1eMMMOCTH CYMMBI U TIPOU3BEICHHUS
LETTBIX YHCEJI PU PEIICHUH 3a/1a4
HanOGonpimmii oOIui AEIUTEDb U HAUMEHDIIIEE

15 oO1ree kpaTHOE ABYX 4rces. B3anMHO mpocTeie
qucia

16 Anroput™m EBxinna. Jlenenue ¢ octaTkom

17 CpaBHeHUS LENbIX YHCEeI 10 MOAYIIO
HaTypaJIbHOTO YHcia

18 MatemaTtuueckoe COpeBHOBaHHE: 3a/1a4K HA
JeIMMOCTh
Tpeyronbauku. PaBHbIE TPEYrOJbHUKY B

19 TEOMETPUUECKUX KOHPUTYpALIHSIX.
Hccnenosanne

20 [Ipu3naku paBeHCTBa TPEYTOJIHLHUKOB.
[IpakTuKyM MO pelieHuto 3aaa4

21 [Ipu3naku paBeHCTBa TPEYTOJIHLHUKOB.
[IpakTukym Mo peuieHuro 3aaa4y

99 [Ipu3Haku paBeHCTBA TPEYrOJIbHUKOB.
[IpakTukym no pemieHuro 3aaa4y

23 [Ipu3Haku paBeHCTBA MPAMOYTOJIbHBIX




TPEYroJIbHUKOB. IlepnenauKyisip 1 HaKJIOHHas

[Ipu3Haku paBeHCTBA NPAMOYTOJIbHBIX

24 TPEYroJIbHUKOB. [IpakTHKyM 1O PELICHHUIO 1
3ama4

25 JleneHre MHOTOYICHOB 1

26 Jlenenne MHOTOYJICHOB

97 [IpeobpazoBaHue 11€10TO BHIPKEHUS B 1
MHOTOYJICH

28 Kopau mHOrOo4s1€HA 1

29 Ky0 cymMBbI 1 Ky0 pa3HOCTH JABYX BBIpXKEHUH 1

30 CyMMa ¥ pa3HOCTh KyOOB JIBYX BBIPayKEHHIMA 1

31 CymMma 1 pa3HOCTh KyOOB JIBYX BbIpaK€HUI 1
IIpounsBeneHne pa3HOCTH U CyMMBI JIBYX

32 BBIpAXKEHUH, CyMMa M pa3HOCTh KYOOB JIByX 1
BBIPAKECHUU

33 ToxnectBo. ToxxaecTBeHHBIE TPeOOpa30BaAHUS 1
ayreOpandeckuX BhIpaKeHUI

34 Jloka3aTenbCTBO TOXKICCTB

35 I'eomerpuueckue HepaBeHCTBA. MUHHU-TTPOEKTHI

36 I'eomerpuueckue HepaBeHcTBa. [IpakTukym mno 1
pelleHHIo 3a/1a4

37 [IpsimoyromnbHbIi TpeyronbHukK. IIpakTukym no 1
peLeHHIo 3a/1a4

38 IIpssMOyromapHeIi TpeyroiabHuK. [IpakTukyMm 1o 1
peleHuIo 3a/1a4

39 PaBHOCHIIBHOCTD YpaBHEHMI

40 VYpaBHEeHUE Kak MaTeMaThuiecKasi MoJIeIb 1




peanbHOM CUTYyallUH

JIuneiitHOE ypaBHEHUE, COJEpKALIEE 3HAK

41
MOYJIs

42 [IpakTukym no pemenuro 3anad. JInuevinsie
ypaBHEHUS

43 Cucrema ByX JTMHEHHBIX YpaBHEHUM C IByMs
MIEpEMEHHBIMU KaK MOJIEIIb PEaJIbHON CUTYaI[uU

44 VYpaBHEHHUs U cUCTEMBI ypaBHEHUN. MUHU-
MIPOEKTHI

45 @urypsl ¢ oceBoi cumMmerpuen. [Ipumepst B
pHupoie

46 [TpoekT «CuMmeTpus B OKPYKAOIIEM MUPE» —
cbop marepuaoB

47 KoMnberoTepHOE MOETUPOBAaHUE: CUMMETPUS B
rpaguvecKux peaakTopax

48 [IpoekT «CuMMETpHUS B OKPYKAIOIIIEM MHUPE.
OdopmiieHue u 3amura NpoeKToB
CymMa BHYTPEHHHX YIJIOB MHOTOYI'OJIbHUKA U

49 CyMMa BHEITHHUX YTJIOB BBIITYKJIOTO
MHOTOYT'OJIbHUKA

50 CymMma yriioB MHOroyrosbHuka. [Ipaktukym no
PELIEHHUIO 3a/1a4
B3aumHoe pacnosoxeHue OKpyKHOCTH U

51 npsmoii. KacatenbHas u cexymas K
OKpYXHOCTH. [[pakTHKyM 1O pelIeHUIO 3a/1a4

59 Hccnenosanue. Okpy:kHOCTb. OKPY’KHOCTB,
BIIMCaHHAas B yroJl

53 [IpakTkym no pemenuto 3agad. OKpyKHOCTb,




BIIMCAHHAA B YIroJI

B3aumHoe pacnosoxeHue OKpyKHOCTH U

o4 npssMoi. KacarenpHas 1 cekymas K
OKPY>KHOCTHU
[onsitne Gpynkuu. CriocoOb! 3a1aHusl.

95 O6unactp onpenenenus. MHOKeCTBO 3HAUCHUM
¢bysakun. Haxoxnenue no rpaguky
Uccnenoanue GyHKIUN: HYH,

56 3HAKOMOCTOSIHCTBO. [IpoMexyTKH BO3pacTaHus
u yOsiBanus. Hanbospliee 1 HauMeHbllIee
3HaYeHUe PYHKINUU

57 [TocTpoenue rpadukoB peanbHbIX
3aBUCUMOCTEN
I'paduku KycouHO-3aqaHHBIX (YHKITUH.

58 UccnenoBanue GyHKIUN ¢ TapaMeTpoM
(TMHEHBIC)

59 CpaBHeHME CBOMCTB (DYHKITUN B 3aBHCUMOCTH
OT Mapamerpa

60 Marematnueckoe copeBHOBaHUE: (HYHKIIUH

61 Oyukiun Y = |X|, [ax+b|, ux rpaduku

62 [TocTpoeHue CIOXKHBIX KyCOUHO-3aJaHHBIX
byHKIMII

63 I'MT: okpyXHOCTb, IapalIEIbHbIE IIPSMBIE.
Pemenne 3amay Ha noctpoenne merogaom [ MT

64 MeTo1 reOMETpUYECKUX MECT TOUYEK IIPU
pelIeHUN TEOMETPUYECKUX 3aa4

65 O60cHOBaHUS MPOCTEUIITX TOCTPOCHUMN, ITATIBI

3a1a4¥ Ha MMOCTPOCHUA




66 [IpakTukym no peIUJJevao 3a/1a4 Ha IOCTPOCHHUE 1
LUAPKYJIEM U JIMHEUKON

67 [IpakTHKyM 1O penIeHuIo 3a/1a4 Ha IOCTPOCHUE 1
LAPKYJIEM U JIMHEUKON

68 [IpakTHkyM MO pemieHuIo 3a1a4 Ha IOCTPOEHUE 1
LHAPKYJIEM U JIMHEUKON

OBLIEE KOJIMYECTBO YACOB 110 TIPOT'PAMME 68




8 KUIIACC

KoanuectBo yacon DJIeKTPOHHBbIE
Ne ungposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 [Tapannenorpamm, ero Npyu3HaKu U CBOKMCTBA 1
9 [IpsiMmoyronapHUK, poMO, KBaApaT, UX MPU3HAKU U 1
CBOICTBa
3 [IpsimoyronapHUK, poMO, KBaApaT, UX MPU3HAKU U 1
CBOICTBa
4 Tpanemnus. PaBHOOenpeHHas Tpamnenus, e 1
CBOWCTBA U MPU3HAKU
5 JleauMOCTh HAIIEIo U ACIICHUE C OCTaTKOM 1
6 CpaBHUMOCTH 110 MOIYITIO 1
7 CBoiicTBa CPaBHUMOCTH TIO MOTYJTIO 1
8 [IpumeneHue cBoMCTBa CPaBHEHUH IO MOTYITIO 1
9 [IpeoOpa3oBanue BhIpaKEHUH, COoAEepPIKALIUX 1
KBaJIpaTHbIE KOPHU
10 CpaBHEHHME UPPATUOHATBHBIX YUCEI 1
1 OcB060XkIeHNE OT UPPAOHATILHOCTH B 1
3HaMEHaTee
12 [IpeoOpazoBaHue ABOMHBIX PaIMKAIIOB 1
13 Crenenb ¢ OTpULIATENbHBIM OKA3aTEIEM U 1
BBIYUCIICHUS
14 JlelicTBUTENIbHBIE YKCIIa B IPAKTUYECKOMN 1

ACATCIBbHOCTH 4YCJIIOBCKA




TouyHOCTH NPUONMKEHHUS UPPALTMOHATILHOTO YHCIIa

15 1
MIpU PEIICHUH 33134

16 OxpyrieHne uppanuoHaIbHBIX YHCET, TPUKHIKA 1
pe3yibTaTa BEIYUCICHUN

17 OneHka 3HaYeHHUI YMCIIOBBIX BhIPAKEHUM 1
UYucna u Beruucnenus. KpagpaTHele KOpHH.

18 CreneHs C 1eJbIM [TOKa3aTEeIeM. 1
UccnenoBarenbckas padbora

19 CpenHsis TUHUS TPEyroJibHUKA 1

20 CpemHsist THHUS Tparenun 1

21 Teopema 0 IpOTIOPIIMOHATBHBIX OTPE3KaX 1

22 LenTpanbHO-cUMMETpHYHBIE (PUTYPBI 1

23 Teopema daneca 1

24 [Ipumenenue noAoOUs PU peLICHUH 1
MPaKTUYECKUX 3a7a4

o5 Brenenue nonsTus npeoOpa3zoBaHusl MO00Us U 1
MoA0OHBIX pUryp

26 [IpakTuKyM MO penieHuIo 3a/1a4 Ha T01001e

27 MHorosTaxHsie 1poou

08 [IpeoOpa3zoBanust palMOHaIbHBIX BhIPAXKEHUN 1
MOBBIIIEHHOM CI0XHOCTH

29 Jpo6Ho-pannoHanbHble BeipakeHus. O6mactb 1
JOTYCTUMBIX 3HAUCHUN

30 ToxnecTBeHHbIE TPe0OpPa30BaHUs PATUOHATIBHBIX 1
BBIPAKECHUN

31 KBanpatnsle ypaBHeHUS. JJUCKpUMUHAHT. 1

DopMyIbl KOpHEN




32

Teopema Buera. Pemenue ypaBHeHui

33,[[3‘-11/1 Ha HaXOXXACHUC IJ1omaau C

33 WCIIOJIb30BaHNEM pa30HEHNUs Ha YacTH
JoCTpanuBaHUE

34 Pemenune npakTMKOOPUEHTHUPOBAHHBIX 33/1a4 C
HCII0JIb30BAHNEM METOJIa IIOIaIeH

35 [IpuMeHeHne CBOMCTB ypaBHEHUN C OJHOU
MepPEMEHHO N

36 Onpenenenre KOIMYECTBA AEHCTBUTEIbHBIX
KOpHEH KBaJpaTHOTO YpaBHEHUS

37 Jpo6HO-palioHalbHbIE YpAaBHEHUS: MTOHSTHE,
OIpeeeHne, CBOMCTBA

38 Pemenue npo6GHO-paliioHaIbHBIX YPABHEHU:
METO/]] MPOMOPIUH

39 Pemenne npoOHO-paiOHAIEHBIX YPaBHEHUH:
IIpUBEJICHHUE K OOIIEMy 3HaAMEHATEII0

40 Pemenune npo6GHO-pallMOHANIBHBIX YPABHEHUN:
pa3oXeHne Ha MHOXKHUTEIH

41 Pemenune npo6GHO-pallMOHANIBHBIX YPABHEHUN:
3aMEHa MePEeMEHHON

42 Pemienue npo6GHO-pallMOHAIBHBIX YPABHEHUA:
3aMeHa epeMEeHHON

43 I'paduueckas uHTEpIIpeTAlUs YPaBHEHUH C ABYMSI
NepeMEeHHbIMU

44 Perienne TeKCTOBBIX 337a4 C MOMOUIBIO IPOOHO-
palOHaIbHBIX YPaBHEHUN

45 ITpumenenue Teopemsl [Inudaropa npu permenun

MPaKTUYCCKUX 3adav




[IponopuroHanbHbIE OTPE3KU B IPIMOYTOJILHOM

46
TPEYroJbHUKE

47 [IponopumoHanbHbIE OTPE3KH B MPSIMOYTOJILHOM
TPEYroJbHUKE
Pemrenue 3aau ¢ ucnosib30BaHUEM

48 MIPOTIOPIMOHATBHBIX OTPE3KOB B MPSMOYTOJIbHOM
TPEYroabHUKE
Pemrenue 3agau ¢ ucnosib30BaHUEM

49 MIPOTIOPIMOHATBHBIX OTPE3KOB B MPSMOYTOJIbHOM
TPEYroJbHUKE

50 CuHyC, KOCHHYC, TAHT€HC U KOTAaHT€HC OCTPOTO
yTJia MPSIMOYTOJIBHOTO TPEYTrOJbHUKA

51 Tpuronomerpuueckue ¢pyHkuuu yrios B 30°, 45°
u 60°

59 Pemenue 3aa4 ¢ ucnosib30BaHUEM
TPUTOHOMETPHUUECKUX (PYHKUIUN

53 PaBHOCHIIbHBIE HEpAaBEHCTBA U HEPABEHCTBA-
CIIEICTBUS

54 JlokaszaTebCTBO HEPABEHCTB

55 Pemenue TeKCTOBBIX 3a71a4 ¢ TOMOUIBIO
JIMHEHHBIX HEPABEHCTB C OJIHOU MEpEeMEHHON

56 HccnenoBanue NMHEHHOTO HEPABEHCTBA C OJIHOM
MIEPEeMEHHOH C MmapaMeTpoM

57 Brmcannble u eHTpanbHbie yribl. [IpakTukym mo
pelIeHuto 3a1a4

58 Vsl Mexay Xxopaamu U cekymumu. [Ipaktukym
10 PEILICHUIO 3a7a4

59 VYTibel MeXIY XOpJIaMu U ceKymumu. [lpaktukym




110 PCIICHHUIO 3a1a4

BrniucanHbie 1 OMCaHHBIE YETBIPEXYTOJIbHUKM.

60 1
[IpakTukyMm no pemieHuro 3aaad

61 Kacanue okpyxnocreil. [IpakTukym 1o pemeHuto 1
3aza4

62 B3anmHoe pacnonoxeHue AByX OKpPYKHOCTEM. 1
[IpakTuky™m no pemeHuro 3aaay

63 OO01ue KacaTelbHbIE K IBYM OKPYKHOCTSIM. 1
[IpakTHky™m no pemeHuro 3aaay

64 UreHue CBOMCTB PYHKIINU IO ee rpaduky

65 Oynkms y=k/x 1

66 Uccnenosatenbckas padoTta «YeTbIpexyroabHUKN 1
U OKPY>KHOCTH

67 HccnenoBatenbckas padota «HeTbIpexyroabHUKH 1
U OKPYKHOCTH

68 3amuTa npoeKkToB «YeThIpeXyroJbHUKH 1 1
OKPYKHOCTH»

OBLIEE KOJIMYECTBO YACOB 110 IIPOT'PAMME 68




9 KUIIACC

KoandecTBO 9acoB DJIeKTPOHHBbIE
Nen/m | Tema ypoka Konrtpoabubie | IIpakTuueckue wipposrIe
Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypest
1 Kopens n-i1 crenenu. CBoiicTBa KOpHS N-i 1
CTEIICHU
9 Cremnens ¢ pallMOHAJIBHBIM TMOKa3aTeeM U eé 1
CBOMCTBA
OrnieHka 3HaYE€HU KOPHS N-1 CTENEHU, 3HAYCHHE
3 CTEIEHM C PallMOHAJIbHBIM MMOKA3aTeJIeM LEIbIMU 1
YUCJIaMH U IECATUYHBIMU JPOOSIMHU
CpaBHEHHE U YIIOPAIOYMBAHUE PALTMOHATIBHBIX
4 Y UPPALMOHAJIBHBIX YHCEl, 3aITUCAHHBIX C 1
TOMOIIbIO KOPHSI N-i CTETNIEHHU, CTETIEHU C
palMOHAIBHBIM MTOKa3aTeNIeM
®opmyJibl IPUBEACHUS 1
Pemenue tpeyronpaukoB. TeopeMa KOCUHYCOB
Pemenue npakTuyeckux 3ajaad ¢
7 WCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBI CUHYCOB
®opmyna ['epona
®opmyna ['epona
10 dopmyiia IIIOLAM BBIITYKIOTO 1
YETBIPEXYTOJIbHUKA
11 ToxxnecTBeHHbBIE TPeoOpa3zoBaHMs BBIPAKECHUH, 1

COZCPpKAIUX KOPCHb N-ii cTeneHu




ToxnecTBeHHbIE TPe0OPa30BaHUS BBIPAKCHHIA,

12 COoAEpKaIIUX KOPEHD N-I CTEIIEHU
ToxnecTBeHHble IpeoOpa30BaHUs BhIPAKEHUH,

13 COJIEpIKalUX CTENEHb C PallMOHAIbHBIM
[I0Ka3aTeaemM
ToxnecTBeHHble IpeoOpa30BaHUs BhIPAKEHUH,

14 COJIEpIKalluX CTENEHb C PallMOHATbHBIM
oKasaresjaemM

15 Kopens n-ii crenenu. CteneHsb ¢ paliMioOHaIbHBIM
nokazarenem. [Ipoekt

16 Kopens n-it crenenu. Ctenens ¢ paliMoOHaIbHBIM
nokazarenem. [Ipoekt

17 Pemenue ypaBHeHHi ¢ mapaMeTpoM
anreOpandeckKuM MeTOI0M

18 I'paduaeckuit MmeTos peleHns ypaBHEHUH C
rapaMeTpoM

19 CucTeMbl HEIMHEMHBIX YPaBHEHUH C
rnapaMeTpom

20 [TocTpoenue rpaduKkoB CIOKHBIX YPAaBHEHHIH
(OKpYyKXHOCTB, Tapabosia)

21 MaremMatrnueckoe COpeBHOBAHUE: YPABHEHUS U
HEpaBEHCTBA

99 MareMatuueckoe COpeBHOBAHUE: YPABHEHUS U
HEpaBEHCTBA

23 Teopema o Ipou3BeIeHNN OTPE3KOB XOPL,
CEKYILIEH U KacaTeJIbHON

24 Teopema Yessl (popmyarpoBka,

}:LOK&S&TCHLCTBO)




Teopema Menenas (popmynupoBka,

25
JI0Ka3aTeNbCTBO)

26 [Ipumenenue Teopem UeBbl 1 Menenas
PEIIeHUIO TeOMETPUIECKUX 3a1a4

7 IIpumenenue Teopem Uesbl 1 Menenas k
PEIIeHUIO TE€OMETPUIECKUX 3a1a4

28 [IpumeHeHue BEKTOPOB B PU3UKE, LIEHTP Macc

29 [Tonsartue o 6a3uce (Ha MWIOCKOCTH). Paznoskenus
BEKTOPOB 110 0azucy

30 [Tonsatue o 6a3uce (Ha MWIOCKOCTH). Paznmoskenus
BEKTOPOB 110 0azucy
CkasipHO€ MTPOU3BEICHNE BEKTOPOB,

31 Te€OMETPUIECKUI CMBICIT M BEIpaXKCHHE B
JIEKapTOBBIX KOOPANHATAX

32 JIucTpruOyTUBHOCTD CKAJIIPHOTO MTPOU3BEICHUS

33 CkaysipHO€ MPOU3BENICHNE U MTPOCIIUPOBAHNE

34 Pemienne reoMeTpuyeckux 3a1a4 ¢ IOMOILBIO
CKaJIIPHOTO IIPOU3BEICHUS

35 Pemienne reoMmeTpudeckux 3agad ¢ MOMOLIbIO
CKaJIIPHOTO IIPOM3BEICHUS

36 HccnenoBanue kBagpaTuIHON (yHKIIHH

37 IToctpoenue napabosabl o TPEM TOUKAM U 110
BEpILUHE

38 IIpeo6pazoBanus mapadoibl (CABHT,
C)KaThe/pacTsKEHUE)

39 IIpeobpazoBanus rpagukoB GyHKUIUU (CIBUT,

CXKaThe/pacTsKEHUE)




HccnenoBanue pyHkuuii: Hynu QyHKIUH,
MIPOMEKYTKH 3HAKOMIOCTOSIHCTBA (DYHKITUH,

40 MIPOMEXYTKH BO3PACTaHUS U YOBIBAaHUS
¢byHKIMyu, 4€THBIE U HEUYETHBIE (PYHKITHH,
HauOOJIbIIIee U HANMCHBIIIEE 3HAYCHUS (DYHKITUU

41 Crenennbie QYHKIIUU C HATYPATBHBIMU
MOKa3aTessiMu, UX TpaduKu U CBOMCTBA

42 Hcnonb3oBanue cBOMCTB PyHKUUHN 1JIs pelIeHus
3a/aq

43 [TpumeHeHre MeTo1a KOOPAWHAT B TIPAKTHKO-
OPHUEHTHUPOBAHHBIX TEOMETPUICCKIX 3aa9ax

44 [TpaBuTbHBIE MHOTOYTOJIBHUKH, BEIYHCICHUE UX
JJICMEHTOB

45 [IpaBunbHBIE MHOTOYTOJIBHUKH, BEIYUCIICHUE UX
3JIEMEHTOB

46 [IpaBunbHBIE MHOTOYTOJIBHUKH, BBIYMCIIEHUE HX
3JIEMEHTOB

47 JlnvHa TyTH OKPY)KHOCTH

48 "MOHOTOHHBIE U OTPaHUYCHHBIC
nocJjeaoBaTeabHoCTH"

49 MeTto1 MaTeMaTHYECKOM HHIYKIIHH

50 MeTto1 MaTeMaTHYECKOM HHIYKIIHH

51 MeTto1 MaTeMaTHYECKON HHIYKIIHH

59 Pemenue 3a1a4y Ha CIOXKHBIE TPOLIEHTHI
(duHaHCOBas MaTeMaTHKA)

53 Pemienue 3a1a4y Ha CIIOKHBIE TPOLIEHTHI
(duHaHCOBas MaTeMaTHKA)

54 CX0uMOCTh MOCIIeI0BATENIHOCTEN




CymMma 6eckOHEuHO yOBIBAIOIIEH

> reOMETPUYECKO Mporpeccun

56 CymMa 6eckOHEUHO YOBIBAOIIEH
TeOMETPUYECKOH MPOTpeccuun
Brrancrienue nepuMeTpoB | IIIOMAIeH

o7 CIIOKHBIX (PUTYp, BKIFOYAIOIIUX HJIEMEHTHI
Kpyra
Brranciienue nepuMeTpoB | IIIOMAeH

58 CIIOXHBIX (UTyp, BKIIOYAIOIINX 3JIEMEHTHI
Kpyra

59 LenTpanpHas cHMMETpHS

60 [ToBopoT

61 OceBast cuMMeTpHs

62 Komnosumuu asmxeHuit (mpocrenmime
MIPUMEPHI)

63 Pemenue 3a1a4, WITIOCTPUPYIOLIUX CBSA3U
MEX]ly Pa3IMYHbIMHU TEMaMHU Kypca

64 Pemenne 3a1a4, WITIOCTPUPYIOLIUX CBSA3U
MEX]ly Pa3IMYHbIMH TEMaMHU Kypca

65 Pemenne 3a1a4, WITIOCTPUPYIOLIUX CBSA3U
MEX]ly Pa3IMYHbIMU TEMaMHU Kypca

66 IIpoexr: «IIpeobpa3oBanus B HCKYCCTBE U
apXUTEKType»

67 IIpoexr: «IIpeobpa3oBanus B HCKYCCTBE U
apXUTEKType». 3amura

68 Hrorosas koHpepeHuus: «MaTtemaTHka — 3T0

KpaCuBO»




OBHIEE KOJIMYECTBO YACOB 110 IPOT'PAMME

68










