MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
MunucrepcTBo o0pazoBanusi PocToBckoii odJiactu
Pajionnbliii oTaes o0pazoBanusa Aamunucrpauuu Ilposerapckoro paiiona

MBOY TI'anuykoBckass OO IIponerapcekoro paitona PoctoBekoii od1acTu

PACCMOTPEHA COI''TACOBAHA VTBEPXJIEHA
pykoBoautens [IIMO 3aMECTUTEND TUPEKTOPA  JTUPEKTOP LIKOJIbI
€CTECTBEHHO- no YBP

MAaTCMaTH4YCCKOI'O LIMKJIa Tomtyruaa HM

npuka3 Ne 45 ot «28»
aBrycra 2026r.

[Honkxosnukosa C.B.
Cacsxo H.H. TpoTokon mencosera Ne 1 ot
«26» aBrycra 2026T.

poTokos Ne 1 o1 «25»
aBrycra 2026r.

PABOYAS ITIPOTPAMMA KYPCA BHEYPOUYHOM JEATEJBHOCTH
(ID 10340930)

«pr,HHbIe BOINIPOCHI MATEMATUKH

JUIs 00yJaromuxcs 7-8 Ki1accoB

x.I'anuykoB 2026 r



HOACHUTEJIBHAS 3AIINCKA

OO0was xapakrepucTHKa Kypca

Hacrosmass pabouass mnporpamMmMa Kypca BHEYPOUHOM JAESTEILHOCTU
«Tpyansie Bompochl MaTeMaTUKH. 7—8 Kiacchl» pa3paboTaHa B COOTBETCTBHUH C
TpeboBaHUsIMH (heIepabHOTO TOCYJAPCTBEHHOTO 00pa30BaTENbHOIO CTaHJapTa
ocHOBHOTO oOmiero obpazoBanusa (maee — GI'OC OOO) u HampaBiieHa Ha
OpraHu3aIri0 00yUYEeHHs] MAaTEMAaTUUYECKOMY COJICP>KaHMIO, BBIXOSIIEMY 332 PAMKU
@denepanbHOil pabouell mporpaMmbl Mo y4yeOHOMY mpeamery «Marematukay
(6a30BBIll YpOBEHB) OCHOBHOTO 00I1ero oopasoBanus (nanee — OPII), ¢ yuerom
UCITIOJIb30BaHUS BUJIOB JICSITEIIBHOCTH O0YyYaIOINUXCS, OTIIMYHBIX OT YPOUHBIX.

IIpu pazpabomke [Ipocpammsl yuumul8aiucy ciedyrouue OOKYMeHmuol:

— nucbMo MuHKcTepcTBa npocselieHus Poccuiickont denepaunu OT S5 U0
2022 r. Ne TB-1290/03 «O nHampaBiIeHUU METOAUYECKUX PEKOMEHJAIMI 0
OpraHu3aIlid BHEYPOUHOW JESITEIPHOCTH B paMKax peaau3allid OOHOBJIECHHBIX
dbenepanbHBIX TOCYAApPCTBEHHBIX 00pa3oBaTEIbHBIX CTaHJAPTOB HAYaJbHOTO
00111eT0 ¥ OCHOBHOTO 00111eT0 00pa30oBaHus;

— pacniopsikenue IIpaButenbctBa Poccuiickoit denepammu ot 19 HOsIOps
2024 1. No 3333-p «O0 yTBEepKIEHUH KOMIUICKCHOTO IIJIJaHA MEPONPHUSATHU I10
MOBBIIIEHUIO KaUYeCTBA MAaTEMaTUYECKOTO M €CTECTBEHHO-HAYYHOTO OOpa30BaHUs
Ha nepuon 10 2030 rogax.

AKTYaJILHOCTH Kypca

B ycioBusx peanuzalvu TakOW CTPATErMYECKOW 3alaud, KaK JTOCTUKEHUE
TEXHOJIOTHYECKOTO CYBEPEHUTETA CTPaHbl, MIEpe]l MAaTEeMaTHUYECKUM 00pa30BaHHEM
B UHWCJ€ TJaBHBIX IIOCTaBJIEHbI CIEAYIOIIME LEJNH: PA3BUTHE TBOPUYECKUX H
UCCJIEIOBATEIBCKUX CIOCOOHOCTEN OOydYarommxcs, UX MOATOTOBKA B IpOIEcCe
o0y4eHHUs MaTeMaTHUKe K BBIOOPY Mpodecchii, CBA3aHHBIX C PA3BUTHEM TOYHBIX H
€CTECTBEHHBIX HAayK M TE€XHOJOrMd. Kak BaXKHBI KOJWYECTBEHHBIN I10KA3aTElb
MOBBIIIEHUSI HHTEPECa K MaTEMATHKE BBIJICIAETCS POCT KOJIMYECTBA BHIITYCKHUKOB,
BHIOMPAIOIMINX HA TOCYIAapCTBEHHOW WTOTOBOM aTTeCTalldd dJK3aMEH TI0
MaTeMaTuKe Ha MPOPUIHLHOM YPOBHE.

OcBoenue mnpennaraemoii I[IporpaMMbl  CIOCOOCTBYET TOBBIIIEHUIO Y
oOydJarommuXxcs ypOBHS MOTHBAIMM K W3YYCHUIO MATEMATHUKH, K TPOIOJDKEHUIO
nzydeHus matematuku B 10—11 kimaccax Ha yriyGiIeHHOM ypOBHE W OPUEHTHUPYET
Ha BBIOOp €IMHOTO TOCYAAPCTBEHHOTO JK3aMEHa M0 MAaTeMaTHKEe MPOPUIHLHOTO
ypoBHsi. Kpome Ttoro, ocBoenuwe mnpemiaraemoro B Ilporpamme copep:kaHus
MO3BOJIIET PACUIMPUTh KPYr pellaeMblX MaTeMaTUYeCKUX 3ajad 3a CYET
BKJIIOUEHHUS MPOOJIEMHBIX, HECTAaHAAPTHBIX 3a/1a4, 3a/lay MPUKIIAJHOIO Xapakrepa,
BBITIOJIHEHUS HCCJIEIOBATEIbCKUX padOT, B TOM YHCJIE C MEXKIPEIMETHBIM



COAEPKAHUEM, U3YUCHUS JOMOIHUTEIIBHBIX BOIIPOCOB KaK TEOPETUUYECKOTO, TAK U
MPAKTUYECKOTO XapakTepa.

[Ipenycmotpenusie [IporpamMmMoin BUABI IE€ATEIBHOCTH — UHAUBUAYAIBHAS U
rpynmnoBasi NPOEKTHAasT M MCCIEN0BATENbCKask JEATENIbHOCTh — CIHOCOOCTBYIOT
Pa3BUTHIO TO3HABATENbHBIX, PETYJSTUBHBIX W KOMMYHUKATHUBHBIX YMEHHUM
oOyuvaromuxcsa. IIporpamma COOTBETCTBYET WHJE€E€ PACIIMPECHUS TPUKIATHON
HaIpaBJIEHHOCTU Kypca MaTeMaTUKU Ha YPOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUsI.
Peanuzanus kypca crnocoOCTBYET BBISIBICHHIO TaJIAHTIUBBIX U OJIAPEHHBIX
oOy4aromuxcs, MOoAIePKKE UX TaJaHTOB U Pa3BUTHUIO CIIOCOOHOCTEH.

B OOJILIITUHCTBE TEM Kypca IpEIoIaraeTcs BBITIOJIHEHUE
UCCIIeI0BAaTENbCKUX pabOT. YueOHOe uccieJoBaHue o MaTeMaThke B 7—8 Kiiaccax
IperoaraeT nojiyyeHrue cyobeKTUBHO HOBOTO JUIsl 00yJarouierocs pesyabrata u
HampaBjieHO Ha (HOPMUPOBAHUE HCCIIEAOBATEIILCKUX YMEHUN: BBIJICJICHHUE
npoOJieMbl, OpraHU3aIusl W aHAJIW3 JAHHBIX, BBIJIBHKEHHE THUIOTE3bI, MPOBEpKa
TUIIOTE3bl, (OPMYIUPOBAHHWE BBIBOJOB U TPEACTaBICHHWE PE3ylIbTaTOB Ha
IPaMOTHOM MaTeMaTH4eckoM s3bike. [Iporpamma mosker ObITH BOCTpeOOBaHa
00y4JaroMUMHCs, KOTOPhIE UMEIOT UHTEPEC K U3YYCHUIO MAaTeMAaTHKU, TOTOBATCS K
yYaCTHIO B OJIMMIIHMA/IAX IKOJIBHUKOB [0 MaTeMAaTUKe U yriyOJIeHHOMY U3yUYEHHUIO
MaTEeMaTUKU Ha YPOBHE CpeaHEro o01ero 00pa3oBaHus.

eas 1 3a1aun Kypca

Peanu3anusa BHEYpOUHOUM JEATEIIBHOCTH SIBISETCS HEOTHEMIIEMOM YaCThIO
oOpa3zoBaTelpHOrO Tpoliecca, obecreynBass B TOM YHCJIE€ BO3MOXKHOCTD
dbopMupoBaHusi 00pa30BaTENBHBIX MPOrPAMM PA3TUYHOTO YPOBHS CIOKHOCTH U
HAIIPaBJIEHHOCTH C YYE€TOM OOpa3oBaTEIbHBIX IMOTPEOHOCTEH W CIOCOOHOCTEM
oOy4Jaromuxcs, BKIIOYasi OJJapeHHBIX JCTEH.

Hens IIporpammbel  — oOecneyuTh UWHAUBUAYaIbHbIE MOTPEOHOCTH
oOydJarommuXxcs B HM3YYCHHH COJCPKAHUS MATEMATHUKH, BBIXOSIIETO 32 PaMKH
MporpaMmMbl 0230BOT0 YPOBHS.

3apaum Kypca:

1. TloBbllieHWE YpPOBHA MaTeMaTHYECKOW TIOJTOTOBKH OOYYarOIINXCS,
pa3BHUTHE YCTOMYMBOTO MHTEpECa K yaeOHOMY mpeameTy «MaTeMaTukay.

2. Pa3BuTue TBOPYECKUX CHOCOOHOCTEW, MPOCTPAHCTBEHHOTO BOOOPaKEHUS,
TEOPETUYECKOI0 MBILUICHUS U MATEMAaTHYECKOW WHTYUIIMW, YMEHUN PACCYyX IaTh
JIOTUYECKU U AaHAJIM3UPOBATH CUTYaIIUU.

3. VraoyGnenme wu 3akperuieHHe 0a30BbIX 3HaHWM, (HOPMHUPOBAHUE
YCTOMYMBBIX HABBIKOB PEIICHUS HECTAHAAPTHBIX U OJMMITMAHBIX 33/1a4, OCBOCHUE
HECTaHJAPTHBIX MOAX0/I0B U OPUTMHAJIBHBIX PELICHUMN.



4. O3HakomJI€HHE C JOMNOJHUTEIBHBIMU  pa3ieiaMd  MaTEMaTHKH,
BBIXOJISIIIIMMU 332 paMKH 0a30BOT0 Kypca.

5. Bocriuranue camMOCTOATENIBHOCTH, HACTOMYMBOCTA U OPraHU30BAHHOCTH B
X0/ PEIIEHUs CIIOKHBIX 3a7a4.

6. Pa3BuTHe HaBBIKOB KOMaHJIHOW pPabOTHI, APYKECKOI'O0 COMEPHUYECTBA U
3I0pPOBOM KOHKYPEHIIMHU CPEIN CBEPCTHUKOB.

7. lloaroroBka oOy4alIIUXCS K YYacTUIO B IIKOJIBHBIX, PallOHHBIX,
TOPOJACKHUX, PETUOHAJBHBIX, BCEPOCCUMCKUX OJUMIMHAAaX, KOHKypcax U
COPEBHOBAHUSIX 10 MAaTEMaTHKE.

8. TloBblllieHHE ypPOBHS T'PaMOTHOCTH B  OOJACTH  HMCIOJIb30BAHUS
«MaTeMAaTHYECKHX IaKETOB», OO0ECMNeUYMBAIOUIMX aBTOMATHU3AIMI0 IPOIECCOB
NoMCKa, aHalu3a, 00pabOTKH, co3laHus, nepedaud, Gopmanuzanuu (B BHIE
CTaTUYECKUX M JUHAMHYECKUX TpaUKOB, JUarpaMM U MPOYUX BU3YyaTIHU3AIlUN
PE3yJIbTATOB aHAIKM3a U MAaTEMAaTHYECKUX 3aKOHOMEPHOCTE) B mpoliecce yueOHOi
NESATeTLHOCTH TIPU U3YyYE€HUU MaTEMAaTHUKH.

9. Pa3zBuTue TBOpPYECKHX CMOCOOHOCTEH, TEOPETUYECKOTO MBIILUICHHUS Ha
OCHOBE  WCMOJb30BaHUA  IU(PPOBBIX  MHCTPYMEHTOB (B TOM  4YHUCJE
«MaTeMaTHYeCKHX IaKeTOB») B 0O0OJACTH MOJECIMPOBAHUSA, WMHTALUU H
UHTEpIIpeTaluu a0CTPaKTHBIX MaTeMaTHYeCKUX OOBEKTOB W 00pa30oB B BHIIE
pa3sNUYHBIX BU3yaJdu3aluid (B TOM YHCJIE€ MPOCTPAHCTBEHHBIX OOBEKTOB).
[Iporpamma pa3paborana ¢ y4deToM pekomMeHjanuii QeaepanbHol pabdoueit
oporpaMMbl ~ BOCHUTaHHs. B 4acTHOCTHM, OHa  yYWUTHIBAET IICHXOJOTO-
neAaroruyeckiue  OCOOCHHOCTH  COOTBETCTBYIOIIEH  BO3PACTHOM  KaTeropuu
00yJaromuxcs.

Takum obpazom, peanuzayus Ilpoepammul coodeticmeyem NoOIYYEHUIO
CeOVIOWUX Pe3VTbmamos:

— JTOCTHKEHUE 00y4arouuMHCs IJIaHUPYEMBIX JUYHOCTHBIX,
METaNpeIMETHBIX U MPEIMETHBIX pE3yJbTaTOB, B T. Y. COOTBETCTBYIOLIUX
YIIIyOJICHHOMY YPOBHIO U3YU€HUSI MAaTEMATUKU;

— pa3BUTHE JTUYHOCTU OOydUarommuxcs, GOPMHUPOBAHUIO M YIOBICTBOPEHUIO
UX COLIMAIBHO 3HAYMMBbIX UHTEPECOB U MOTPEOHOCTE;

— camopeanu3anus OOy4YalolUXCA Yepe3 ydyacThe BO BHEYPOUHOM
NEeATETbHOCTH.

MecTo Kypca B 00pa3oBaTeJIbHOM Npouecce

Bo ®I'OC OOO pans o6si3aTenbHOTO OOY4YEHHUS yTBEPHKICHBI JBa YPOBHS
OCBOEHUS pabOYMX MporpaMM Mo MaTeMaTuke: 0a30BbIM U YIIIyOJIeHHBIN, HAYMHAS
¢ 7 kmacca. ConuepaHue IporpaMMbl 1Mo mMaTeMaTuke (yriyOJIeHHBIM ypOBEHD)
HalpaBJICHO Ha YAOBIETBOPEHUE TOBBIINIEHHBIX 3alpOCOB OO0ydYarouIuxcs,



CTpeMsIuuxcsi K ©Oojee Ti1yOOKOMY OCBOEHHIO TPEAMETHBIX pe3yJbTaTOB.
[Iporpamma Kypca BHEYpOUHOU J€ATEIbHOCTH « TpyaHBIE BONPOCHl MATEMATUKMU
HaIlpaBJIeHa Ha pacIIMPEHUE 3HAaHUW 00yYaloIUXCs 0 MaTEMATHKE JJIs1 KJIACCOB C
00s3aTeNIbHBIM 0a30BbIM YPOBHEM O0YUEHHSI MaTEMATHUKE.

Temarnyeckoe  IUIaHMPOBAHHWE B IIpOorpaMme  Kypca  BHEYPOYHOU
nesTenbHOCTH  «TpyaHble  BONPOCHI MAaT€MaTUKH»  COCTaBJIEHO TakK, YTO
pacrpeneneHue COoAepKaTeNbHbIX pa3/leioOB B HEM CUHXPOHHU3UPOBAHO C
o0s3aTeNnbHONM  TporpaMmoil  6a3oBoro ypoBHA. Peanuzaums copepkaHus
npenjaraercst B popMax, OTIUYHBIX OT YpouHbIX. CieyeT OTMETUTh, YTO JIaHHbIN
KypC B OCHOBHOM IIIKOJIE BBICTPAWBAETCS HE TOJBKO HA PACIIMPEHHUU
MaTEMaTUYECKOr0 Co/iepk aHusi 0a30BOr0 YpPOBHs, HO M Ha MOBBILIEHUU YPOBHS
CJI0’KHOCTH 3a/1a4, NMpeJIaraéMbIX ISl PEIIEHUS.

PaGouas nporpamMma Kypca BHEYpPOUHOU AesTeNbHOCTU « TpyJaHbIE BOIMPOCHI
MaTEeMAaTHKW» MpeJAHa3HAaueHa I pealn3alud B 7—8 Kjaccax M HamlpaBiieHa Ha
JOCTIKEHUE 00ydarolMMUCA TUTAaHUPYEMBbIX pe3yibTaToB. [locnenoBaTenbHOCTD
U3Y4YEHUs TEM Kypca COBIIAJaeT MO0 BPEMEHHU C U3YYEHUEM Kypca MaTeMaTHUKH
(anreOpbl W TEOMETPUM) OCHOBHOM MIKOJIBI 0a30BOr0 YpOBHS, BCE TEMBI IO
BO3MOKHOCTH CHHXPOHU3MPOBAHBI ¢ 0a30BBIM KYpCOM MAaT€MATHKH IO Kjaccam.
Tembl mo anredpe W TreoMeTpUM YEpPeayrOTCs, YTO MO3BOJIIET MAaKCHUMAaIbHO
NpUOJIU3UTH UX TI0O BPEMEHU U3yUYeHHUs K OCBOEHHIO 0a30BOT0 Kypca.

[Tpu peanuzanuu [Iporpammsbl nepBas 3aja4a y4YUTENsl COCTOUT B TOM, YTOOBI
co3faTh HEOOXOAMMBbIE YCIOBUS I TPUOOPETEHHs W PA3BUTHUA yMEHU,
CBS3aHHBIX C MPOBEJICHUEM HCCIIEIOBAaHUI HA MaTEMaTHYECKOM cojiepxkaHuu. JJis
penieHus 3Toi 3anaun B [Iporpamme 0003Haue€HO MECTO U CHOPMYITUPOBAHBI TEMBI
JUTSI IPOBEJICHUS UCCIIEI0BATENBLCKUX PAdOT.

Bropas 3amawa yuurens 1o peamm3anuu  [Iporpammbl  cBsizaHa C
BO3MOXHOCTBIO CO3/7]aTh YCIOBUS JUIsi 00pabOTKMU U MpeCTaBICHUS WHGOPMAIIH
HAy4yHOTO coJlepkaHuss (B TOM 4YHCJI€ C HCIOJB30BaHUEM LH(PPOBBIX
MHCTPYMEHTOB) MpHU OpraHu3allid WHIUBUAYAIbHOW M TPYNIOBOM MPOEKTHOU
NEATEIIbHOCTH.

Jnma  ycmemHoW — peanu3aldd  CIIEHAPHEB IPOEKTOB  PEKOMEHIYETCA
UCIIOJIb30BaTh MEPCOHAIbHBIE KOMIIBIOTEPHl C YCTAaHOBJIECHHBIMU O(UCHBIMU
MporpaMMamu U JI0CTynoM K cetr MlHTepHeT (kak MUHUMYM OJIMH KOMITBIOTEP AJISI
KaXXJI0W TPYIIIbI).

@opMBI  JEATENBHOCTH OOYYarOIIUXCA MPEIyCMaTPUBAKOT AKTUBHOCTh U
CaMOCTOSITEJIbHOCTb, ~COYETAIOT HMHAMBUAYAJbHYIO M TPYNIOBYHO padoTy,
OTJIMYAIOTCS OT YPOUHBIX O0JI€e MMPOKUM HUCIIOIB30BAHUEM HCCIIEN0BATEILCKON U
IIPOEKTHOW  JESTENIBHOCTH, pEUIeHWEM  HECTaHJAapTHBIX 3aJad M Jp.



CtpykTypupoBaHUE TEMAaTHUYECKOTO IUlaHUpoBaHUs B [IporpamMme COOTBETCTBYET
MOPSIAKY U3YUCHHS PA3/ICNIOB U TEM aireOpbl U T€OMETPUU B OCHOBHOM HIKOJE U
TeM CcaMbIM OO€CNEeYMBAET MPEEMCTBEHHOCTh YpPOYHOM W  BHEYPOUHOMU
NeSATeTLHOCTH.

Peanuzanusa [lporpamMmbl mpeamnosiaraeT CoOYE€TaHUE PA3IUYHBIX  (HOpM
IPYIINOBONM paboOThl (AMCKYCCHS; MaTeMaTHYECKOE COPEBHOBAHUE; MPAKTUKYM;
BBIOOp TEeMbl TMPOEKTa, IUIAHHpOBaHUE pPAa0OT, paclpeAelieHue poJieH,
B3aMMOOIIEHKA TPU BBHINIOJIHEHUW TPYIIOBBIX MPOEKTOB M HCCIEAOBaHUN) U
WHJMBUTYaJIbHON pa0OTHl (BBIMOJHEHUE WHIWBUIYATLHOTO UCCIEAOBAHUSA, B TOM
YuCj€ C WCMOJb30BaHUEM MUQPPOBBIX HHCTPYMEHTOB; TPOBEJICHUE YCTHOTO
000CHOBaHMS TIPU PEIICHWH HECTAaHIAPTHBIX 3a/a4, 3aJa4 MOBBIIIIEHHOTO YPOBHS
CIIOXHOCTH; TIOCTPOEHHE MaTEeMaTUYeCKUX MOJeNIed, HX HCCIEI0BAHMUE;
UHTEpOpeTalMs  TOJYyYEeHHBIX  pe3yJbTaTOB  NpPU  pelIeHHH  3a7a4 ¢
MEXIIPEAMETHBIM M TPAKTHUYECKUM COJICP)KaHHMEM; TIOUCK, WHTEpIIpeTalus,
npeoOpa3zoBaHue u MIPUMEHCHHE MaTeMaTH4EeCKOMN uHdopMaIm;
CaMOCTOSITEJIbHOE OTKPBITHE HOBOTO MaTemaTudeckoro (axra). Mcmonb3oBanue
TakuxXx ¢GopM pabOTHl MOMOTraeT pa3BUBATh y OOYy4YaIOUIUXCS, C OJHOW CTOPOHHBI,
HaBBIKM BOCTIPUATHSI HOBOW MH(MOpPMAIUU MPU Pa3IMYHBIX opMax ee Mojiayu, a C
JIPYroi CTOPOHBI — AaKTUBHOCTh, CAMOCTOSITEIBHOCTh U CITOCOOHOCTH K TBOPUYECTRY.
OcBoenue IlporpamMmbl AOMKHO MAOMONHSATH M pa3BUBaTh 3HAHUA W YMEHHS
oOydarommxcs B 00JacTM MaTeMaTHUKW, OPHUEHTUPOBaTH WX Ha OOydeHue B
CpelHel IKoJie B KJaccax, MNpeaycMaTpUBAIONIMX OCBOCHHE MaTeMaTHUKU Ha
yriayOJeHHOM YpOBHE, B YAaCTHOCTH TEXHOJOTHYECKOTO Npoduis, a TaKxke
CrIocOOCTBOBAThH COIUATILHOMY (DOPMUPOBAHHIO JTUIHOCTH 00 yJAIOITHXCH.

[Iporpamma kypca paccuutana Ha 68 yaca B TeueHUE TpeX JEeT O0ydeHus B 7—
8 kimaccax (34 4acoB B KaXJOM KJlacce) MPU MPOBEICHUU 3aHIATHH OJWH pa3 B
Henemo.  llemecooOpa3HbIM — SIBIAETCA ~ 4YEpPEAOBAaHME TEM  3aHATUH  C
anredpandecKuM U TeOMETPHUECKUM COJIEPIKAHUEM.

B 3aBucHMMOCTM OT KOHKPETHBIX YyCIOBHUM peanusanuu [Iporpammsel u
KOJIMYECTBa 00y4alomuXcs JAO0MycKaeTcs (popMupoBaHue TPy U3 00ydaronIuxcs
pa3HBIX KJIAacCOB B TMpenenax oAHoW mnapawienu. [Iporpamma Moxer
peann30BBIBAaTHCS 00pa30BaTENBHON OpraHu3anueld CaMOCTOSTENbHO JHOO Ha
OCHOBE B3aUMOJCHCTBHUS C JPYTUMU OpraHU3alUsIMHU, OCYIIECTBISIOMIUMU
o0pa3oBaTeIbHYIO ACSTEIHHOCTb.

[To ycMOTpeHHIO YUUTENSI HEKOTOPBIC 3aHATHS MOTYT OBITh MCKITIOYCHBI WIIH
3ameHeHbl. PexoMeHnyercs BKIOUUTh B [Iporpammy permoHaibHbIM KOMIIOHEHT:
DKCKYpPCUM Ha TMPEANpUsTUS, B pPETrUOHANbHbIE MY3€U, BY3bl TEXHHUYECKOU



HaIpaBJICHHOCTU JUIsl TOBBIIICHHUS HMHTEpeca OOyYaroIMXCAd K MPAKTUYECKOMY
U3YYEHUIO Mpodeccuil, CBI3aHHBIX C MATEMATHKOM.



COJIEP KAHUE KYPCA BHEYPOYHOM JEATEJBHOCTH
«TPYJHBIE BOITPOCbI MATEMATHUKN»

7 KITIACC

JuieMeHThl HcTOpUU. O0mKe NOHATHA reoMeTpru. OCHOBHBIE PUTYpPBI

HUctopusi BO3HUKHOBEHUST W pa3BuTua reomerpuu. [loHATHA: akcuoma,
TEOpEMa, CBOMCTBO, MPHU3HAK, JI0KA3aTENbCTBO, onpeaenaeHue. NHCTpyMEHThl s
U3MEpEHUN U NOCTPOCHUN. B3auMHOE paclojioKEHHE TOYEK Ha MPSIMOM.
N3Mepenne AiMHBI  OTPE3Ka, PACCTOSIHUE MEXAY TOYKaMH. BsauMmHoe
pacnionokenre npsAMbIX. Jlomanas. Buasl gomanbix. JiMHa  JTOMaHOM.
MuoroyrosnbHuku. llepumerp MHOroyrosbHuka. IloHATHE O BBINYKIBIX U
HEBBIMYKJIBIX MHOTOYTOJIbHUKAX.

Yucuaa v BoruncjaeHus. /J1eJumMocTb

[Tpusznaku genumocTH: GOpMYIUPOBKA U JOKa3aTeNbCTBO. PemieHue 3amau
MOBBIICHHON  CJIOXXHOCTM Ha  JCIUMOCTh. PelieHue CIOKEeTHBIX — 3ajau
apuhMETHIECKUM METOJIOM.

Hccneoosamenvckas paboma: NeIMMOCThb U €€ CBOMCTRBA.

AsreOpanyeckue BbIpasKeHUs

CrereHd, MHOTOYIEHBI, TpPeoOpa30BaHUE MHOTOWICHOB, JEUCTBUS C
MHOrowieHaMu. MHorowieH cranpaptHoro Bujaa. Crenenb MHorouieHa. KopHu
MHoOrowieHa. HaxoxneHue kopHeW MHorouwieHa. Jloka3aTeabCTBO TOXKIECTB.
Pa3Hble moaX0abI K 10KA3aTENBCTBY TOXKIECTB.

Hccneoosamenvcras paboma: xak HAUTH KOPEHb MHOTOWJIEHA?

TpeyroabHuku. [Ipu3HaKu paBeHCTBA TPEYroJbHUKOB

TpeyronpHuku. PaBHbIE TPEYTrONBHUKNA B TEOMETPUUYECKUX KOHPUTYpAIUSIX.
IIpu3Haky paBeHCTBAa TpPEYroJbHUKOB. [Ipu3Haku paBeHCTBA MPSIMOYTOJIbHBIX
TPEYTrOJbHUKOB. [lepreHauKyIIsip 1 HAaKJIOHHAs.

YpaBHeHUs U CHCTEMbI YPABHEHHH

JIunelinple ypaBHeHHS W uX cucTeMbl. OmnpeleneHne 4Yuciaa KOpHEu
JIMHEMHOTO ypaBHEHUs. PellleHne JMHEWHBIX YPaBHEHHM, COJEpXKAIIUX 3HAK
Moayns. PemieHue nMHEWHBIX ypaBHEHHMH C napaMmeTpamu. PemienHue cucrem
JIMHEMHBIX YPAaBHCHUHN Pa3HbIMU METOJIAMU.

Hccneoosamenvckas paboma: JVHEHHBIE YpPaBHEHMS, COJIEpXKallMe 3HAK
monmyns. IlocTtpoeHus ¢ mOMOMIBIO THPKYIss W JuHeWkn OOOCHOBaHUS
MPOCTEUIINX IMOCTPOCHUM, 3Tallbl 3a/Ja4d Ha IOCTPOCHUSA, PEIICHUE 3a/1a4 Ha
MMOCTPOEHUE LIUPKYJIEM U JIUHEUKOMU.

OceBasi cummeTpus



Qurypsl ¢ 0ceBOW cuMmerpuen. lIpuMepsl CUMMETPUM B OKpYXKarolleM
MHpE.

IIpoexm.: cUMMETpUS B OKPYKAIOIIEM MHUpE.

MHOroyroJibHUKH ¥ reOMeTpUYeCKHue HEPABEHCTBA

CyMMa BHYTPEHHMX YIJIOB MHOT'OYI'OJIbHUKA W BHEIIHUX YTJIOB BBIITYKJIOTO
MHOroyrojibHuka. COOTHOIIEHUS MEXKJIy CTOPOHAMHU W YIJaMH TPEYroJbHUKA.
HepasenctBo tpeyronpHuka. HepaBeHcTBO 0 J[iuHe JjomaHod. HepaBeHCTBO
MEXAY NEPIEHINKYJISIPOM U HAKIOHHOW. PaccTosHMe OT TOUKH 10 IPSAMOM.

Hccnedosamenvckas paboma: T€OMETPUIECKUE HEPABEHCTBA.

DyHKUUMA

[louck oOnactu omnpeAeneHUs U MHOXKECTBA 3HAYCHUM  (PYHKIIMH.
Hcnonb3oBanue pa3nuyHbIX crnocoboB 3amanus (yskuuu. Mcnonb3oBaHue
CBOMCTB (yHKUMH i1 aHaiau3a TpadUKOB pealbHbIX 3aBUCUMOCTEH (HYJIH
byHKIMM, TPOMEXKYTKH 3HAKOMIOCTOSHCTBA (DYHKIIMH, TTPOMEXKYTKH BO3PACTAHUS U
yObIBaHus (YyHKLIMH, HAUOOJbIIee U HauMeHblee 3HaueHus: pynkiun). ['paduxmy,
KyCOUYHO-33JJaHHbIE (PYHKITUH.

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

I'eomeTpu4yeckue MecTa TO4YEK

B3aumHOe  pacmonoxeHune — OKpY)KHOCTH U npsMou.  [Ipumepsr
F€OMETPUUECKAX MECT TOYEK Ha IIOCKOCTU. MeTo reOMETPUYECKUX MECT TOUYEK
IIPY PELICHUHU T€OMETPUUYECKUX 3a1ay.

8 KIIACC

Yucia 1 BIYUCICHUA

KBagpaTHbelii KoOpeHb. BbpinonHeHue omepanuidi ¢ UppanrOHAIbHBIMU
YUCIIAMHU.

AJireOpanyecKne BbIpasKeHU s

JpoOHO-parmoHaIbHBIC BBIPAXKCHUS. Crenenu. Brinonnenue
TO/IECTBEHHBIX IPEOOPa30BaHUN PAllMOHATIBHBIX BBIPAKECHHIA.

LenTpajibHasi CHMMeETpPU

@opmMynMpOBKa OIPEACICHUS M J0KA3aTeIbCTBO CBOMCTB LIEHTPAJIbHO-
CUMMETpPUYHBIX Puryp. JleseHue orpe3ka Ha paBHbIE YACTU C MTOMOIIBIO IUPKYJIIS
n nuHeiiku. MccienoBarenbckas padoTa: CBOMCTBAa LEHTPAIbHO-CUMMETPUYHBIX
buryp.

Ilpoexm: IeHTpaIbHAsI CAMMETPHS B OKPYKAOLIEM MUPE.

YeTbIpéXyroabHUKU

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



cBOMCTBa W npu3HaKku. CpeaHss TUHUS TPEYTOJIbHUKA W CPEIHSS JIMHUS TPATICIUH.
CBoOliCTBa ¥ MMPU3HAKH CTICITUATBHBIX BUIOB YETHIPEXYTOIHLHUKOB

Hccneoosamenvckasn paboma: 3HAKOMbIE M HE3HAKOMBIE YETHIPEXYTOJIBHUKH.

YpaBHeHUsA ¥ HEPABEHCTBA

Ornpenenenue paBHOCUIIBHBIX ypaBHEHUH. [IpruMeHeHrne CBOWCTB ypaBHEHUM
C OnHOM mnepeMeHHOUl. OrmnpeneneHue KOJIUYECTBA JIEMCTBUTENBHBIX KOpPHEH
KBQIpaTHOTO  ypaBHEHHUsA. PemieHwe  apoOHO-pallMOHAIBHBIX  YpPaBHEHUH,
CBOJISIIIUXCS K JIMHCWHBIM WJIM K KBAJAPATHBIM YPaBHEHUSM, HCIOJIb30BAHHE
MeTOoZla 3aMEHBbl TepeMEHHOW. PerieHne TEKCTOBBIX 3a7ad anreOpanvdecKum
crocoboM: Tepexoa OT CJIOBEeCHOW (OpPMYNIHpOBKM YCIOBHS 3aJaddl K
anreOpanveckodl  MOJENM  TYTEM  COCTABJICHUS  ypaBHEHUS;  pEIICHHE
COCTaBJICHHOTO  YpaBHEHHs,  HWHTepIpeTanus  pe3yiapTata. | padudeckas
UHTEPIIPETAINS YPABHCHUH C IBYMs ITIEpPEMCHHBIMH.

Pemenue cucteM ypaBHEHUH, B KOTOPBIX OJHO W3 YPaBHCHHUH HE SBIISCTCS
nuHeHHBIM. ['padudeckas WHTEpHpeTanus pEUICHUS YpPaBHCHHS C  JBYMS
NEPEeMCHHBIMA W CHUCTEM YypaBHEGHUW C JBYMs IIEpEMCHHBIMHU. PericHue
HEJIMHEHHBIX HEPABEHCTB W UX CHUCTEM. PelieHne HepaBEeHCTB, COJEPKAIINX 3HAK
monyins. M3o0paxkeHne pelieHus HepaBeHCTBAa C OJIHOM TMEePEMEHHON U CHUCTEMBI
HEPABEHCTB HAa KOOPJAMHATHOMW MPSIMOM, 3aMHUCh PEUICHUSI C MOMOIIbIO CHMBOJIOB.
HepaBenctBo ¢ aBymsi mepeMeHHbIMHU. ['paduueckuil METOJ peuieHUs CUCTEM
HEPABEHCTB C JABYMS IEPEMEHHBIMHU.

Hccneoosamenvckas paboma: paBHOCUIBHOCTD U CIICJICTBHE.

Uccnedosamenvckas paboma: rpadudeckas HWHTEPIIpPETAllUsS ypaBHEHUU C
JIBYMSI TIEPEMECHHBIMHU.

Uccneoosamenvckas paboma: TpapuiyecKuii METON pEIIeHUS CHCTEM
HEPABEHCTB C JABYMS IEPEMEHHBIMHU.

IIpeoOpa3oBanue nog0ous

[IpeoGpazoBanue nogodus u mogo0Hbie Gurypbl. COOTHOIIEHUS B TIOJJOOHBIX
durypax.

Hccneoosamenvcras paboma. 4ro Takoe Gppaxran?

Jloka3aTe/ibCTBA HEPABEHCTB

Orenka 3HaYeHUST BRIPAKEHUS C UCIIOJIb30BaHWEM HepaBeHCTB. [IpuMeHneHue
CBOMCTB HEpaBEHCTB B XoJe pemeHus 3amad. OmnpenencHue paBHOCUIBHBIX
HepaBeHCTB. [loka3aTensCTBO HEPABEHCTB. Perenne TeKCTOBBIX 331249 C MOMOIIIBIO
JIMHEMHBIX HEPABEHCTB C OJTHOM NEPEMEHHOM.

Hccneoosamenvckasn paboma: TMHEWHOE HEPABEHCTBO C OJTHOM MEPEMEHHOM
C TTapaMeTPOM.

IIpsiMoyroibHbIE TPEYT0JIbHUKH



Teopema Iludaropa u €€ mpuMeHEHUE NMPU PEUICHUU MPAKTHUYECKHUX 3a]ad.
JIoKa3aTenbCTBO COOTHOLIEHUM MEXKAY MNPONOPLUOHAIBHBIMU OTpPE3KaMU B
MPSIMOYT'OJIbHOM TpPEYTrOJbHUKE (BBICOTA, MPOBEAEHHAS W3 BEPLIMHBI MPSIMOrO
yria; METPUYECKUE COOTHOIIECHMs). [IpuMeHeHre COOTHOLIEHUH MpU PEIIeHUU
reOMETPUYECKUX 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
UCIOJIb30BAaHUEM TPUTOHOMETPUUYECKUX (YHKLIUH.

IIpakmuxym: pemieHue NpakTUKO-OPUEHTUPOBAHHBIX 3aa4.

Mamemamuueckoe copeenosanue: pelICHUE 3aa4 pa3HbIMUA METONAMM.

DyHKUUHA

[louck obGnacTu ompeaeneHuss U MHOXKeCTBa 3HadeHUN QyHkuuu. ['padux
¢ynkuuun k/x. @ynkuus suna (ax + b)/(cx + d).

Ymucia ¥ BBIYUCICHUSA: ACJIUMOCTD

@opMyIUpPOBKA ONPEACICHUS NEIUMOCTH HALEJO, YUCEJ, CPAaBHUMBIX IO
JAHHOMY MOAYJI0. BbllonHeHue neneHuss ¢ ocTtatkoM. JloKa3aTelbCcTBO U
NPUMEHEHHE CBOMICTB CpaBHEHUM MO Moxayir. HaxoxaeHne oCTaTKOB CyMMBI U
IIPOU3BENCHMS 10 JAHHOMY MOZYJIIO.

Hccnedosamenvckas paboma: NeuMOCTb.



IHIJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATHI

1) nampuomuueckozo socnumanus:

- IIPOsBIICHHME HHTEpeca K MPOLIIOMY U HACTOSALIEMY POCCUHUCKOU
MaTEeMaTHUKH;

- LICHHOCTHOE€ OTHOLIEHHWE K JOCTH)KCHHUSM POCCUHMCKUX MATEMATUKOB U
POCCUHCKOM MaTeMAaTH4YEeCKOM IIKOJbI, K HMCIIOJIb30BAHUI0 3TUX JTOCTUKEHHHU B
JIpYTUX HayKax M MPUKIAIHbIX cepax;

2) 2pas#coancko20 u 0yX06HO-HPABCMBEHHO20 60CHUMAHUSL:

TOTOBHOCTh K BBITIOJIHEHHIO OOSI3aHHOCTEH Tpa)KIaHUHA M peaju3allid €ro
npaB; TMpPEACTABICHHE O MaTEMaTHYECKUX OCHOBaX  (YHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTh K 00CYXIAEHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX C
OPaKTUYECKUM TNPUMEHEHUEM JOCTH)KEHUM HAyKH; OCO3HAHUE BaXXKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B JIEITENBHOCTH YUYEHOI'O;

3) mpyoogoeo eocnumanusi; YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUU
IPAKTUYECKUX 3aad MAaTEMAaTHYECKOW HAIpaBICHHOCTH; OCO3HAHHUE BaXXHOCTH
MaTeMaTUYeCKOro 00pa30BaHUsA Ha MPOTSKEHUM BCEM JKU3HU Ul YCHEIIHOM
NpoeCCUOHANIBHON  JI€ATENbHOCTH U Pa3BUTHE HEOOXOJUMBIX  YMEHHII;
OCO3HAHHBINA BBHIOOP M MOCTPOEHUE MHIMBUIYyaTbHOM TPaeKTOpUU 0Opa3oBaHUs U
KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HHTEPECOB U  OOILECTBEHHBIX
OTpeOHOCTEHH;

4) acmemuueckoeo ocnumanus; ClIoCOOHOCTb K SMOILIMOHAIIBHOMY
U 3CTETUYECKOMY BOCIPHUATHIO MAaTEMaTHYECKUX OOBEKTOB, 3aJad, pPELICHHH,
pacCyKIEHUI; yMEHUE BUIETh MAaTEMAaTHYECKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) wyennocmu Hayunozo nozuanus: OPUEHTALMS B JEATEIBHOCTH Ha
COBPEMEHHYIO CUCTEMY Hay4YHBIX MPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS YEJIOBEKa, NMPUPOABI M OOIIECTBa; MOHUMAaHHE MaTeMaTHUYECKON HayKu
KaK c(eppl YEJIOBEUECKON EATEIbHOCTH, 3TANlOB €€ PA3BUTUSA U 3HAYMMOCTH JUIS
pa3BUTHA LUBHIIN3ALMN; OBJIAJACHUE SA3BIKOM MATEMATHKM M MaTeMaTU4EeCKOU
KyJbTYpOM  Kak CpEICTBOM IIO3HAaHHWS  MHUpPA; OBJIAJACHUE  HaBBIKAMU
HCCIIEI0BATEIILCKOU NEATENBHOCTH;

6) usuueckoeo eocnumanus, Gopmuposanus Kyiemypel 300po6bsi U
SMOILIMOHAJIBHOTO  OJIaroNnoay4yusi: TOTOBHOCTh IPUMEHATh MAaTEMATHYECKHE
3HaHMSI B HHTEpPECax CBOET0 3/I0pPOBbsl, BEAECHHUS 3/I0POBOr0 o0pa3a KU3HH
(3nopoBoe nuTaHue, cOaJaHCUPOBAHHBIA PEKUM 3aHATUN U OTAbIXA, PETYJSIpHAs



(u3nueckass aKTMBHOCTb), C(POPMUPOBAHHOCTb HABBIKA pPE(IIEKCUU, MPU3HAHUE
CBOETO IpaBa Ha OLIMOKY M TaKOTO K€ MpaBa APYyroro YeIOBeKa;

7)  9KOMO2UYECK020  B0CHUMAHUA: ~ OPUEHTAlMs  Ha  NPUMEHEHHE
MaTEeMaTHYECKUX 3HAHWA JUIsi pEelIeHHs 3aJad B O0JacTH COXPaHHOCTH
OKpYXalomel cpeipl; IUIAHUPOBAaHWE ITIOCTYIIKOB M OIIGHKA WX BO3MOXKHBIX
MOCJIEICTBUN Il OKPY’KaIoOIIEH Cpellbl; OCO3HAHUE TIJI00ANIbHOIO Xapakrepa
AKOJIOTHYECKHUX MPOOJIEM U MTyTeH UX PEIICHHUS,

8) aoanmayuu Kk U3MEHAIOWUMCSL YCLOBUAM COYUATILHOU U NPUPOOHOL CPEOb.:

TOTOBHOCTh K JICHCTBHUSM B YCIOBHUSX HEOIPEACICHHOCTH, MOBBIIICHUIO
YPOBHS CBOCH KOMIIETCHTHOCTH Yepe3 MPAKTUICCKYIO JICSITCIIBHOCTh, B TOM YHUCIIC
YMCHHE YYUTHCSA y JPYrUX JIIOJICH, MpUOOpeTaTh B COBMECTHOW JEATEIHLHOCTH
HOBBIC 3HAHWS, HAaBBIKM W KOMIICTCHIIMM W3 OIBITA JPYTUX; HEOOXOJIMMOCTH
dbopMHUpOBaTHL HOBBIC 3HAHHS, (OPMYIMPOBATH HJCH, TOHSTHS, THUIIOTE3bI 00
00BEKTaxX W SBIICHUSAX, B TOM YHCJIC PAHEE HE M3BECTHBIX, OCO3HABAThH JACHHUIIUTHI
COOCTBCHHBIX 3HAHMH W KOMIICTCHTHOCTCH, IUTAHMPOBAaTH CBOC Pa3BHTHC,
CIIOCOOHOCTh OCO3HaBaTh CTPECCOBYIO CHUTYallMI0, BOCIPUHUMATH CTPECCOBYIO
CUTYallUI0 KaK BBI30B, TPEOYIONIUH KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMBIC
pelieHuss u JeHCTBUS, (OpMYyIUpOBaTh U OIEHUBATh PUCKA U TOCJIEACTBUS,
(bopMHUPOBATH OTIBIT;

9) socnumanusi UHGHOPMAYUOHHOU KYIbMYPbL:

NpOsIBIICHWE HWHTEpeca K MHCIOIb30BAHUIO IUGPOBBIX TEXHOJIOTUN IS
ONTUMM3AIMU TIPOILECCOB TIOMUCKA, aHalu3a, 00pabOTKH, CO3/JaHMs, Mepeaadu
MaTeMaTHYeCKON MH(GOPMAIlMM U BH3yaIM3allMil MaTEMaTUYECKUX OO0OOIICHUN |
pE3yNIbTATOB aHANIM3a; TOTOBHOCTh K HCIOJIb30BAHUIO HHU(PPOBBIX HHCTPYMEHTOB
JUISL  BBITIOJIHEHUS y4eOHOW NEATENTbHOCTH TMPU H3YyYEHWH MaTEeMaTHKH,
CIIOCOOHOCTh MPUMEHSTh MU(PPOBBIE MHCTPYMEHTHI B YCIOBUSX peaU3allud Mep
M0 TPEAYNPEKICHUI0O BO3MOXKHBIX HETaTHBHBIX TIOCJIECACTBHM aKTUBHOTO W
CUCTEMATHYECKOTO MPUMEHEHHSI IIU(PPOBBIX TEXHOIOTHI B yUCOHBIX IEIISIX.

METANPEIMETHBIE PE3YJIBTATHI

1. Ilo3HaBaTe/IbHBbIE YHHBEpPCAJbHbIE YUeOHbIe 1eiCTBUSA

1) Bazosvle nocuyeckue oeucmaus.

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKH MAaTEMaTUYECKHUX
OOBEKTOB, TOHSTHHA, OTHONICHUH MEXIy MOHATUAMH, (OPMYIHUPOBATH
OTIpEJICIICHMSI TIOHSATUH, YCTAHABIIMBATH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIH,
OCHOBaHHUS 171 000OIICHHS 1 CPAaBHEHHMSI, KPUTEPUHU TIPOBOAMMOTO aHAJIN3a;

BOCIIpUHHMATh,  (OPMYJIUPOBATh W  MPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIHHBIC ¥ OTPUIIATEIIbHBIE, CIMHUYHBIE, YaCTHBIC W OOIIHE, YCIOBHEIE,



BBISIBJISITh MAaTEMaTUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONEHUSX M YTBEP)KICHUSX, MpeasiaraTb KPUTEPUHU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUU;

JeNaTh BBIBOJBI C WCIOJB30BAaHMEM 3aKOHOB JIOTHKH, ACTYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUEHHI, YMO3aKIIOUECHUHN 110 aHAJIOTHH;

pa30upaTh J10Ka3aTelIbcTBA MAaTEeMAaTHYECKUX YTBEPKACHUU (IpsMbIE U OT
MPOTUBHOIO), TPOBOAUTH CAMOCTOSITENILHO JOKA3aTeIbCTBA MAaTEMaTUYECKUX
(akTOB, BBICTpaMBaTh ApryMEHTAIMIO, MPUBOAWTH MPUMEPHI U KOHTPIPHUMEPHI,
NPUMEHSATh METOJl MaTeMaTHYeCKOH WHAYKIHHA, OOOCHOBBIBATH COOCTBEHHBIC
paccyXaeHus;

BbIOMpaTh crnoco0 pelmeHuss ydyeOHOM 3anauu  (CpaBHUBATh HECKOJIBKO
BapMaHTOB  peuleHusi, BbIOMpaTh  HaumboJee  NOAXOIAIUMH C  YyYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPUEB).

2) bazosvie uccnedosamenvckue oelicmeust.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUNA HMHCTPYMEHT IMO3HAHUA,
dopMynupoBaTh  BONPOCHI,  (UKCUpyOIHMEe  NpPOTUBOpeuHe,  Mpodiemy,
CaMOCTOSITEJIbHO YCTAaHABIMBATh MCKOMOE M JaHHOE, (POPMUPOBATH THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOAUTH IO CaMOCTOSATEIBHO COCTABIEHHOMY IUIAHY SKCIEPUMEHT,
UCCJIEIOBAaHHWE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTHuecKoro oOBeKTa,
3aBHUCUMOCTEN 0OBEKTOB MEXITY COOOM;

CaMOCTOSATEILHO (POPMYIHPOBATH OOOOIIEHHS M BBIBOJBI IO pe3yJibTaTaM
NPOBEIEHHOTO  HAOJO/IEHUS,  HUCCJIEJOBAaHUS, OKCIIEPUMEHTa,  OLICHUBAThH
JIOCTOBEPHOCTD MOTYUYEHHBIX PE3YJIHTATOB, BHIBOJAOB M 00O00IIECHUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpoliecca, a TakXKe BbBIIBUTATH
MPEIIOJIOKEHHUS O €T0 Pa3BUTHU B HOBBIX yCIIOBHUSX.

3) Paboma c ungpopmayueti:

BBISIBJIATh HEIOCTATOYHOCTh W M30BITOYHOCTh HMH(OpPMAIMM, JaHHBIX,
HEOOXOANMBIX JUJISl peLICHUs 3a/1a4U;

BBIOMpATh, aAHAJIU3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH
MHGOPMAIUIO PA3IINYHBIX BUAOB U (OPM IPEICTABICHUS;

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

OLIEHMBATh HAJECKHOCTh MH(OPMALMU MO KPUTEPUSM, MPEATIOKEHHBIM WIH
c(OopMyITUPOBAHHBIM CAMOCTOSTEIBHO.

2. KoMMyHHMKaTHMBHbIE YHHBEPCAJIbHbIE YUeOHbIe AeiiCTBUSA:

BOCTIPUHUMATH U (POPMYINPOBATH CYXK/IEHUS B COOTBETCTBUH C YCIOBHUSIMH H
HeNsIMH  OOILIEHUs, SCHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOUYKY 3PCHHS B



YCTHBIX M THCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOIy pEUICHHs 3aauu,
KOMMEHTHPOBATh MOIYUYCHHBIN Pe3yIbTarT;

B XOJ€ OOCYXXIEHHUs 3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYKJ1aeMON TEMBI,
npoOieMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJEH, HALIEJICHHbIE HA IOUCK
pEIIeHus, COIMOCTABISATh CBOU CYXKICHHS C CYXICHUSIMHU JPYTUX YYACTHUKOB
auanora, oOHapyKMBaTh pa3iMude U CXOJCTBO MO3UIUN, B KOPPEKTHOM (opme
(GopMynHpOBaTh pa3HOTIACHUS, CBOM BO3PAKEHUS;

IPEJICTABIATh PE3yabTaThl PEIICHUs 3aJlayM, SKCIIEPUMEHTA, UCCIEA0BAHMS,
POEKTa, CaMOCTOSATEIbHO BbIOMPATh (OpMaT BBICTYIJICHUS C YYETOM 3ajad
pe3eHTAMU U 0COOEHHOCTEN ayUTOPHUH;

NOHMMATh M HCIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON W WHAMBHIYaTbHOM
paboThl TpW peHIeHHH Y4YeOHBIX MaTeMaTHYeCKUX 3aJad, MPUHUMATh IeThb
COBMECTHOW JAESATENbHOCTH, IUIAHUPOBATh OPraHM3alMI0 COBMECTHOM paboThI,
pacnpenensTe BUAbl pabOT, JOroBapuUBaThCs, OOCYKIaTh MPOLIECC U PE3yJIbTat
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B I'PYMIOBBIX (PopMax paboTsl (00CYXIeHHsS, OOMEH MHEHU,
«MO3TOBbl€ IITYpPMb» W HWHBIE); BBINOJHATH CBOIO 4YacTh paboOThl W
KOOPJMHUPOBATh CBOU JEUCTBUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayecTBO pe3yibTaTa W KayeCTBO CBOEro0 BKJIaJa B OOMIMI pe3ynbTaT Io
KpUTEpUSIM, CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

3. PeryasiTuBHbIe YHUBepCcaJbHble y4eOHbIe JeiicTBUS

1) Camoopeanuzayus:

BBISBJISTH MPOOJIEMBI JUIsl PEIICHHS] B JKU3HEHHBIX W YYEOHBIX CUTYaIIHSX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MOAXOAAX MPUHITHS PEIICHUN (MHANBUAYaIbHOE,
rPYIIOBOE);

CaMOCTOSATEILHO COCTABJIATH IJIAH, AJTOPUTM pEIIeHHs 3anadu (WU €ero
94acTh), BBIOHMpaATh CIOCOO PEHICHUS ¢ YYETOM HMCIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh M KOPPEKTHPOBATH BapHAHTHI
PENICHH ¢ y9eTOM HOBOM MH(OpPMAITUH.

2) CamokoHmponw:

BJaJ€Th CIOCO0AMU CaMOIIPOBEPKH, CAMOKOHTPOJIA IPOLEcca U Pe3ysbTara
peleHus: MaTeMaTUYeCKOM 3a/1aui, CaMOMOTHBALIUU U pedIIeKcuu;

OpeaBUACTh TPYIHOCTH, KOTOPBbIE MOTYT BOSHHUKHYTH MPH PEUICHUH 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEJIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBHCTB,
HaWJICHHBIX OMUOOK, BHISIBJICHHBIX TPYIHOCTEH;

OLIGHWBATh COOTBETCTBUE pE3yibTaTa ACSATEIbHOCTH MOCTABICHHOW LIETH H
YCIIOBUSM, OOBSCHSITh TPUYUHBI TOCTIKCHUS MU HEJOCTIDKCHUS 1€, HAXOIUTh
olKOKY, 1aBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.



3) DmoyuonanvHwlll UHMeNIeKm.

BBIpQXXATh SMOLMM TPU HM3YUYCHUU MaTEeMaTUYECKHUX OOBEKTOB M (DAKTOB,
JlaBaTh SMOILIMOHAJIBHYIO OLICHKY PEIICHUs 3adauH.

NPEAMETHBIE PE3YJIBTATHI

7 KIIACC:

1) Hcnonb3oBaTh MOHSATHUS MHOXXECTBA HATYpPaJIbHBIX YMCEJI, MHOMXECTBA
LETIBIX YHCEeJ, MHOKECTBA PAllMOHAIIbHBIX YUCEN MPH PEIICHUH 3a]1a4, IPOBEICHUU
paccyxaeHuit u goka3aTeiabCTB.lloHMMATh U OOBACHATH CMBICT TO3UIIMOHHOU
3alUCH HATYPAIHHOTO YHCIIA.

2) BeinmonHATh, coyeTasi YCTHBIE W MUCbMEHHBIE MPUEMBI, apudMeTudecKue
JIEUCTBUS C PAIlMOHATBHBIMHU YKMCIIAMH, UCIIOJIb30BaTh CBOMCTBA YHCEN U TIpaBuia
JIEVUCTBUH, IPUEMBI PALTMOHATbHBIX BBIYMCIEHUM.

3) BoInoaHATh 1EUCTBUS CO CTENICHSIMU C HATYPAIbHBIMU TTOKA3aTEIISIMU.

4) HaxoauTh 3HaYEHUS YHCIOBBIX BBIPAXKEHUM, COJACPKAIIUX PAIIMOHAJIBHBIC
yuciaa W CTENEHU C HaTypaJbHBIM TMOKa3aTejieM, NPUMEHATh pPa3HOOOpa3HbIe
CriocoOBI ¥ TTPUEMBI BBIYUCIICHHUS, COCTABJISATh M OIICHUBAThH YUCJIOBBIC BHIPAKEHUS
IIPY PEIICHUH MPAKTUYECKUX 3a7a4 U 3aJ1a4d U3 IPYTUX YYEOHBIX TPEAMETOB.

5) OkxpyrasTh YMclia C 33aJaHHOM TOYHOCTBIO, a TAaKXKE II0 CMBICIY
NPaKTUYECKON CHUTyallMW, BBINOJHATh NPUKUIKY M  OLEHKY pe3yibTaTa
BBIUKCIICHUM, OLEHKY 3HAUYEHUN 4YHUCJIOBBIX BBIPAKEHUM, B TOM YHCIE IIPH
pEUIEHNY MPAKTUYECKUX 3a/1a4.

6) Pemarh TekcToBble 3a7aud apuPMETUUYECKUM CIIOCOOOM, HCIOIB30BAThH
TAOJIUIIBI, CXEMBbI, YEPTEeXKH, APYTUE CPEICTBA TNPEICTABICHUS MaHHBIX MpHU
peuieHny 3aaad.

7) JJoka3bIBaTh U IPUMEHSTh IPU PEIICHUH 3a/1a4 MPU3HAKU JIEIMMOCTHU Ha 2,
4, 8,5, 3, 6,9, 10, 11, npuzHaku JEITUMOCTH CYMMBbI U TPOU3BEIACHUS IIEJIBIX
quCen.

8) I[IpuMeHsTh TpU3HAKU JEIUMOCTH Ha 7 u 13.

9) PacknanpiBaTh Ha MHOKUTEIIA HATYpaIbHbIE YUCIIA.

10) CBoGogHO omepupoBaTh MOHATHUSMH: YETHOE YHCIIO, HEYETHOE HHCIIO,
B3aMMHO MPOCTHIEC YUCIIA.

11) Haxonute HanOOIbIINH OOIITUI eTUTEIh U HAMMEHbIIIee 00111ee KpaTHOe
Yyuces ¥ UCMOJIb30BaTh UX MPU PEUICHUH 3a/1a4, MPUMEHSTh anroput™ EBkiuaa.

12) OnepupoBaTh MOHATHEM OCTaTKa MO MOJIYJIO, MPUMEHSTH CBOMCTBa
CpPaBHEHUU MO MOAYJIIO.

13) HWcnonb3zoBaTh anreOpanyeckyrd TEPMHHOJOTHIO W  CHUMBOJIUKY,
MIPUMEHSITh €€ B MPOIECCe OCBOCHUS YUEOHOTO MaTepuara.



14) Hcnonb3oBaTh TOHSITHE TOXKIECTBA, BBINOJHATH TOXIECTBEHHbIE
npeoOpa3oBaHus BEIPAXKEHHM, TOKa3bIBATh TOXKIECTBA.

15) Beimonusath naeMcTBUA (CIOXXEHUE, BbBIYUTAHUE, YMHOXEHHUE) C
OIHOWIEHAaMU H C MHOTOWIEHAMH, TNPUMEHITh (QOPMYJbl COKPAIEHHOIO
YMHOXEHHUs (KBaapaT W KyO CyMMbl, KBaapaT W KyO pPa3HOCTH, pPa3HOCTb
KBa/IpaTOB, CyMMa M Pa3HOCTh KyOOB), B TOM YHUCJIE JIJISl YIIPOILIEHUS BHIYUCICHUI.

16) CocrtaBiarh U pemiaTh JUHEHHOE YpaBHEHUE WM CHUCTEMY JIMHEWHBIX
YPAaBHEHH MO YCJIOBHMIO 3a/layd, HWHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3aJladyd TMOJy4eHHbIH pe3ynbrar. CTpouTh rpaduku JUHEWHBIX
¢ynkuuit. Ctpouts rpaguk GyHkuum y = [X|.

17) OnuceiBaTh ¢ NOMOIIBIO (YHKUUNA HM3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BpPEMsI, pPacCTOSIHUE, LI€HA, KOJUYECTBO, CTOMMOCT,
POU3BOJIUTEIBLHOCTD, BPEMsI, 00bEM pabOThI.

18) Haxonuth 3HaueHne GyHKIUH 10 3HAYEHUIO €€ apryMEHTAa.

19) Ilonumate rpaduueckuii crmnocod TpEACTaBICHUS W  aHAM3a
uHbOpMAIIMK, U3BIEKaTh M HMHTEPIPETUPOBATH HHPOPMALNIO U3 TrpaduKOB
peaNbHBIX MPOIECCOB U 3aBUCUMOCTEH.

20) Hcnonb3oBaTh CBOMCTBAa (PYHKIMI Mg aHaiu3a TPadUKOB pPeabHBIX
3aBUcUMoOCTe (Hynd (QYHKIHH, MPOMEXKYTKA 3HAKOTIOCTOSHCTBA (PYHKIUH,
IPOMEXYTKH BO3pacTaHus U yObIBaHUs (YHKUIMU, HauOOJbIIee W HaUMEHBIIee
3Ha4YeHUS (DYHKITUN).

21) Wcnonws3oBath rpaduKku AJis UCCIAEAOBAHMS MPOIIECCOB U 3aBUCUMOCTEH,
IpU pelIeHUH 3a7a4 U3 APYTUX y4eOHBIX TPEIMETOB U PEAIbHOM KU3HU.

22) lenaTh OPUKUJIKY U OLICHKY JUHEHWHBIX U YIIOBBIX BEJIMYHH MPEIMETOB B
peanbHON KU3HU, PA3MEPOB IPUPOJTHBIX OOBEKTOB.

23) Binanets nonsitueM «reomerpudyeckoe mecto Touek» (I'MT). Onpenensite
OWCCEeKTpPHUCY YIJIa W CEepeAUHHBIN NEPIeHIUKYIsIp K OTpe3ky kak ['MT.
[Tonp3oBatecss moHATHEM ['MT 1npum  AgOKa3aTrenbCTBE  IE€OMETPUYECKUX
YTBEPKIEHUW U MPU PEUICHUU 3a]ay.

24) Brnanerb MNOHATUEM KacaTeIbHOM K OKPYKHOCTH, TIOJb30BaThCS
TEOPEMON O MEPHEHIUKYJSIPHOCTH KacaTeIbHOM M pajuyca, IMPOBEIEHHOIO K
TOUYKE KacaHUsl.

25) Jloxka3piBaTh pPABEHCTBO OTPE3KOB KAacaTEIbHBIX K OKPYKHOCTH,
IIPOBEJICHHBIX M3 OJHOW TOYKH, W NMPUMEHATH 3TO B PELIEHUU I'€OMETPUUYECKUX
3a/1ad4.

26) Jloka3bpiBaTh U MPUMEHSTH MPOCTEHIINE FEOMETPUUYECKUE HEPaBEHCTBA,
MMOHUMATh UX MPAKTUYECKUN CMBICIL.

8 KUIACC:



1) IloHnMath W WCHOJIB30BaTh MPEACTABICHHUS O PACIIMPEHUH YHUCIOBBIX
MHOKECTB.

2) CBoOomHO  omepupoBaTh  MOHATHSMHU:  KBaJpaTHbIA  KOPEHb,
apu(pMEeTUYEeCKU KBaJpaTHBIA KOPEHb, HPPAILMOHATIBLHOE YHUCIO, HaXOAUTh,
OLICHMBATh KBAJpPAaTHbIE KOPHHU, HCIOJb3Ys MPU HEOOXOAUMOCTU KaIbKYJIATOD,
BBITIOJIHATh MPE0Opa3oBaHMsl BBIPAKEHUN, COJEpKAIIUX KBaJpaTHbIE KOPHH,
HCIIOJIb3YSl CBOMCTBA KOPHEM.

3) Ucnonbs30BaTh Ha4aJbHbIE MPEACTABICHHS O MHOXKECTBE JE€HCTBUTEIBHBIX
qucell JUIsl CPAaBHEHUSI, OKPYTJICHUS U BBIYMCIEHUH, n300paxarb eHCTBUTEIbHBIC
Yuclia TOYKaMHU Ha KOOPAMHATHOU MPSIMOM.

4) Vicnonp30BaTh 3aMucH OONBIIMX U MAJIBIX YUCEN C TOMOIIBIO JECATUUHBIX
npobeit m creneHed yucna 10, 3amuchbiBaTh W OKPYIJISATh YHUCIIOBBIE 3HAUYECHMUS
peaNbHbIX BEJIMUMH C UCMIOJIb30BAHUEM PAa3HBbIX CUCTEM M3MEPEHU.

5) CBoOoaHO omepupoBaTh MOHIATHEM OCTaTKa MO MOMAYIIO, MPUMEHSTH
CBOICTBa CpaBHEHUI MO MOAYJO, HAXOJUTh OCTAaTKH CYMMbI U MPOU3BEICHUS 10
JaHHOMY MOJYJIIO.

6) HaxoauTe gomycTrMbIie 3HAYEHUS MEPEMEHHBIX B APOOHO-PAITMOHATBHBIX
BBIPAKCHUSX.

7) IIpuMeHsITH OCHOBHOE CBOMCTBO pallMOHAILHON JPOOH.

8) BrmmonHAT, TNpuBeneHHE ~anredpanueckux JApodeit Kk  olmemy
3HaMEHATelt0, CJI0KEeHNEe, YMHOKEHHUE, JEICHUE alre0pandeckux Apooeil.

9) BbIMONHATE  TOXKIECTBEHHBIE  MpeoOpa3oBaHUA  PaIlMOHAIBHBIX
BBIPAKECHUM.

10) Ilpumensarp mnpeoOpa3oBaHUS BBIPAKEHUM ISl PEIICHUS Pa3TUIHBIX
3a/1a4 U3 MaT€MaTUKH, CMEKHBIX IIPEIMETOB, U3 PEaIbHON MPAKTHUKHU.

11) IlpuMeHATH TMOHSTHE CTENEHU C MEIbIM TOKA3aTeJIeM, BBITOJHATH
peoOpa3oBaHus BBIPAKEHHI, COJIEPKALIUX CTEIIEHHU C LIEJIBIM MTOKA3aTEIIEM.

12) Haxonuth JOONYCTUMBIE 3HAYEHHS MEPEMEHHBIX B BBIPAKEHUSIX,
cozepkamux apuPmMeTHIecKrue KBapaTHbIE KOPHHU.

13) BeinonHATh peoOpa3zoBaHus UPPALMOHAIBHBIX BBIPAKEHHM, UCIIONb3YS
CBOWCTBA KOPHEMN.

14) Pemath 1poOHO-palliOHATIbHBIE YPABHEHMUSI.

15) Pemats nuHEHbIE YpaBHEHHUS C MapaMeTpaMH, HECIIOXKHBIE CUCTEMBbI
JIMHEMHBIX YPABHEHUH C IMapamMeTpaMH.

16) I[IpoBoaUTH UCCNEOBAHUS YPABHEHUN U CUCTEM YPaBHEHUM, B TOM YHUCIIE
C TpUMEHEHHEM TIpapuyecKuX TMpeJcTaBieHud (ycTaHaBIuMBaTh, HUMEET JIU
yYpaBHEHHE WJIM CHUCTEMa ypaBHEHUU pEIICHUs, €CIH HMEET, TO CKOJbKO, U
npodee).



17) IlepexoauThb OT CIOBECHON (POPMYIUPOBKH 3a/a4M K €€ aire0pandecKkon
MOJIEIM C TIOMONIBIO COCTABJICHUSI YPaBHEHHS WU CHCTEMbl YpPaBHEHUH,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4il MOJIYYEHHBIN Pe3yybTarT.

18) IlpumeHsATH CBOMCTBA YUCIOBBIX HEPABEHCTB JJIsi CPaBHEHUS, OIICHKH,
peliaTh JMHEWHbIE HEPABEHCTBA C OJHOM INEPEMEHHOW M MX CHUCTEMBI, JaBaTh
rpaMyYecKyl0 WUIIOCTPAllMI0 MHOXKECTBa pEIICHUH HEpPaBEeHCTBA, CHUCTEMBbI
HepaBeHCTB. Jloka3bIBaTh HEPABEHCTRA.

19) IloHumaTh W HCNONB30BaTh (PYHKIMOHAJIBHBIE TMOHATHS U  S3BIK
(TepMHUHBI, CUMBOJIMYECKHE O0O3HAYEHUS), ONpENENsATh 3HaueHHWe (QYHKIMHU IO
3HAYCHUIO apryMeHTa, OMPEICNIATh CBOMCTBA (PYHKIIUU 110 €€ rpaduKy.

20) Crpoutb rpaduku (yHKIUN, ONUCHIBATH CBOMCTBA YMCIOBOM (DYHKIIMH
no ee rpaduky. Pacmo3HaBaTh OCHOBHBIE BHUJIBI YETBIPEXYTOJLHUKOB, UX
AJIEMEHTHI, MOJB30BaThCI UX CBOWCTBAMHU NPH PEUICHUM T€OMETPUYECKUX 3ajad.
Paznuuare mpu3Haku ¥ CBOMCTBA mMapasuiesiorpamMma, pomOa U MpsIMOYTOJIbHHKA,
JIOKa3bIBaTh WX W YBEPEHHO TMPUMEHSATH TIPU PEHICHUH TEOMETPUUYECCKUX
3aja4d.Pacnio3HaBaTh LEHTPATbHO-CUMMETPUYHBIE (UTYpPHl M HCIOJIb30BaTh HX
CBOMCTBA MPH PEIICHUH 3a]1a4.

21) BrageTs NOHATUSAMHU TTOA00US TPEYTOIBHUKOB, KO3 dHUITMEHTA TT01001,
COOTBETCTBEHHBIX 2JIEMEHTOB MOJI00HBIX TPEYToJbHUKOB. MIMeTh npeicTaBienne o
npeoOpa3zoBaHuU MOA00US U 0 MOMO0OHBIX (urypax. Ilomp3oBaThest mpU3HAKAMU
noJI00MsT TPEYTOJIbHUKOB TMPU PEIIEHUH TeoMEeTpUuuYecKuX 3anad. Jlokas3biBaTh U
OPUMEHATH OTHOIIEHUS MPOMOPIMOHATBHOCTU B MPSIMOYTOJIBHBIX TPEYTrOJbHUKAX.
Jloka3sIBaTh U IPUMEHSTH Teopemy Darneca. [IpuMeHATh M0100Me B TPAKTHIECKUX
3a/a4ax.

22) BbBOAMT, W WCIOJB30BaTh MpocTeHmme (HOPMYINIBI I ITUIOMIAIN
TpEYroJibHUKa, MapajuiesorpaMmma, pom0Oa u Tpanenuu. Berauciars (pa3naudHbIMU
cnoco0amMu) IUIOMAAh TPEYrOJbHUKA W IUIOMIATM MHOTOYTOJIBHBIX (QUTYD
(MomB3ysACh, TAE HEOOXOIUMO, KaTbKYISITOPOM). [I[puMeHsITh METO MIomaaeH JIst
penieHus 3aa4. 3HaTh OTHOILIEHUE TUIOMAeH MOJO0HBIX (GPUTYP U IPUMEHSTH MIPU
peuieHnu 3aaad. [[puMeHsATh MOTy4YeHHbIE YMEHHUS B TPAKTHYECKUX 3a/1adax.

23) IlpuMeHAT, TONYYEHHbIE 3HAHUS HA NPAKTUKE — CTPOUTH
MareMaTH4ecKhue MOJAENH JUisl 3aJad peallbHOW JKU3HU UM MPOBOAUTH
COOTBETCTBYIOIIUE BBIYUCIEHUS C NPUMEHEHHEM MOJ00UsS M TPUTOHOMETPUH
(mOJIB3YSCH, TA€ HEOOXOAMMO, KATBKYISITOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3ie/ioB U TeM KouunyecTBo OcHoBHOE OcHOBHBIE BHBI (undgposbie)
g MPOrpamMmbl 4acoB coaepxaHue NAeATe1bHOCTH o0pa3oBaTe/bHbIE
pecypchl
Hcropus
BO3HUKHOBEHUS U
pa3BUTHUSA
T€OMETPHH.
[TonsiTus:
aKcuoma,
Teopema, CemuHap: u3
CBOWCTBO, HUCTOpUU
MIPU3HAK, BO3HUKHOBEHHUS U
JI0Ka3aTeNIbCTBO, pa3BUTHUSA
DOnemeHTbl UcTOpHuH. OOIIKE TOHITUS 5 OIpeieNICHuE. reomeTpud. MuHu-

reoMmeTpun. OCHOBHBIE (DUTYDPBI

NHCcTpyMeHTHI 11
M3MEpPEHUI 1
MOCTPOCHU.
Bzaumuoe
pacrnoJioKeHue
TOYEK Ha IMPSIMOM.
H3mepenne
JUTMHBI OTpE3Ka,
paccTosiHue
MEXy TOUYKaMH.
Bzaumuoe

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




pacIosioKeHue
MPSMBIX.
Jlomanas. Buuel
JoMaHbIX. JlyinHa
JIOMaHOM.
MHOroyroJbHUKH.
[Iepumerp
MHOTOYTOJIbHHKA.
[Tonsitue o
BBIMMYKJIBIX U
HEBBIMYKJIBIX
MHOTOYTOJIbHUKAX

Yucna u BerauciaeHus. JIeIuMoCTb.
Cro)xeTHEBIE 3a0a4H

JenmumocTts u eé
CBOIICTBA.
[Ipu3zHaku
JIETMMOCTH Ha 4,
6,8, 11.
[Ipu3znaku
JIEITMMOCTH Ha 7,
13
(yHUBEpCATLHBIN
cnioco0). Pemenue
3a1a4
TTOBBILICHHOMN
CJIO’)KHOCTH.
Pemenue 3amay Ha
JIEITUMOCTb.
Apupmernueckuii
METOJ pEelICHUs
CIOKETHBIX 3aJ]1a4

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




TpeyroybHUKY.
PaBHbIC
TPEYrOJIbHUKHU B

reOMETPHYECKHUX
IIpakTukym o
KOH(pUTypanusx.
pELICHUIO 3a/1a4.
[Ipu3naku
Hccnenosanme:
Tpeyrosnbauku. [Ipu3Haku paBeHCcTBa paBeHCTBa
paBHBIE
TPEYrOJIbHUKOB €yTrOJIbHUKOB.
peyr PEYE TPEYrOJIbHUKH B
[Ipu3naku
reOMETPUYECKHUX
paBeHCTBA
KOH(uUrypanusx
IPSAMOYTOJIBHBIX
TPEYrOJIbHUKOB.
[lepnenaukyisp u
HAaKJIOHHAs
[IpencraBnenue
3aBHCHUMOCTH [TpakTky™m 1o
MEXIY PEILLIECHUIO
BEJIMYMHAMH B IIPAKTUKO-
Buzie GOpMyIIbl. OPHUEHTUPOBAHHBIX
Crenenu, 3a7a4 Ha
MHOTOYJICHBI, HaXO0XICHHE
npeoOpa3oBaHue HEU3BECTHBIX
AnreOpanyeckue BbIpaXKeHUs
MHOTOYJICHOB, BEJIMYHH C
JEUCTBUS C IIPUMEHEHUEM
MHOTOYJIEHAMH. bopmyit.
MHorounen HccenenoBarenbekas
CTaHIAPTHOTO paboTa: Kak HalTH
Buja. CTeneHb KOpEHb
MHOTOYJICHA. MHOTO4JIeHa?

Kopan




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

MOJXOBI K
JI0Ka3aTeNIbCTBY
TOX/IECTB
Hccnenosarennckas
abota (B TOM
CoOoTHOIIICHUS P (
YUCJIE C
MEXIy CTOPOHAMH
HCIIOJIh30BaHUEM
U yriiamMu
«MaTeMaTHYECKUX
€yroJbHUKA.
TPeyT MaKETOBY):
HepasenctBo
reoMeTpUYECKUE
TPEYroJIbHUKA.
HEpaBEHCTBA.
TpeyroabHUKN U T€OMETPUUYECKUE HepasenctBo o
. [IpakTukym no
HEpPaBEHCTBA JUIMHE JIOMaHOM.
pELIEHUIO
HepapenctBo
MIPaKTUKO-
MEXITY
OPUEHTHPOBAHHBIX
NEPHEHANKYIIPOM
. 3azad.
Y HAaKJIOHHO.
MopenupoBaHnue ¢
Paccrositaue ot
. MIOMOIIIBIO
TOYKHU JI0 NPSMOM
MIPOrpaMMHBIX
CpE/CTB
PaBHOCHIIBHOCTD CamocrosTenbHOE
VYpaBHEHHUS U CUCTEMbl YPAaBHEHUI ypaBHEHUM OTKpPBITHE:
JIuneiinbie JIMHEWHBIE




YpaBHEHUS U UX
CHCTCMBI.
Ornpenenenue
yyucia KOpHen
JIMHEHHOTO
ypaBHEHUSI.
Pemenne
JIMHEWHBIX
YpaBHEHUH,
COJICpXKAIIUX 3HAK
MoyJis. Pemenne
JIMHEHHBIX
YpaBHEHUH ¢
napameTpamH.
Pemenne cucrem
JIMHEMHBIX
ypaBHEHUH
pa3HbIMU
METOJaMH

ypaBHEHUS U
HEpaBEHCTBA C
napameTpamu U ux
CHUCTEMBI.
Uccnenosarensckas
pabota (B ToMm
YUCJIE C
HCIIO0JIb30BaHUEM
«MaTeMaTHYEeCKUX
MaKETOBY):
JIMHEHHBIC
ypaBHEHUS,
coJiepIKaIiue 3HaK
MOTYJTSI.
[IpakTuky™m no
pEIIeHHIO0 3a/1a4: OT
MPOCTOTO K
CIIOKHOMY —
pelleHrne CUCTEM
JIMHEUHBIX
ypaBHEHUH
pa3HbIMU
METO/IaMHU.
Maremartuyeckoe
COpPEBHOBaHUE —
pelieHue
MaTeMaTHUYECKHX
3a/1a4 1o TeMe

OceBas cummeTpus

durypsl ¢ 0ceBot
CUMMETPHUEH.

HccnenoBartenbckas
pabota (B TOM




[Ipumepsr qucie ¢
CUMMETpPUH B HCII0JIb30BAHNEM
OKpPYKaroIleM «MaTeMaTH4YEeCKUX
Mupe [IAKETOBY).
ITocTpoenue
MoJIeNe (B ToM
YHCIie ¢
HCI0JIb30BAHNEM
«MaTeMaTH4YeCKHX
naketoB»). [Ipoexr:
CUMMETpUS B
OKpY)KaroIllleM MUpe
CymmMma
BHYTPEHHUX [IpakTukym no
yIJIOB PEILLIECHUIO
MHOTOYTOJIbHUKA IIPAKTUKO-
Y CyMMa BHEUIHUX | OPUEHTHUPOBAHHBIX
MuoroyronbHUKU. OKPYKHOCTh YIIOB BRILIIJIONO Jadat
MHOTOYTOJIbHUKA. Hccnenosatenbekas
KacarenbHas n paboTa: B3auMHOE
CeKyIas K pacnoJIoKeHue
OKPY>KHOCTH. OKPY>KHOCTH U
OKpYyXHOCTb, NpAMOit
BIIMCAHHAas B YroJl.
[Touck obnactu Hccnenosatenbekast
OTIpENENICHUs U pabora (c
OyHKIMH MHO>K€ECTBA HCII0JIb30BAHNEM
3HAYEHUN «MaTeMaTU4YEeCKUX

(byHKIUH.

HaKeTOB»)I B TOM




Hcnons3zoBanue
Pa3TUYIHBIX
croco0oB 3a/1aHus
byHKIUH.
Hcnons3zoBanue
CBOMCTB (yHKIIUI
JUTS aHAJTH3a
rpadukos
peaTBHBIX
3aBHCUMOCTEN
(Hynmu QyHKUINH,
TTPOMEKYTKH
3HAKOTIOCTOSTHCTBA
yHKIHH,
MPOMEXKYTKU
BO3pacTaHUsI U
yOBIBaHHS
$yHxummy,
HauOoJIbIIee U
HauMEHbIIIee
3HAYEHUS
byHKIINN).
I'paduku,
KYCOYHO-
3a/laHHbIe

byHKIMH

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

10

FGOMeTpI/ILIeCKI/Ie MECTA TOUYCK

B3anmuoe
pacroJjoKeHue
OKPY>KHOCTH U
IPSIMOM.

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




[Ipumepsr
reOMETPUUECKUX
MECT TOYEK Ha
IIJIOCKOCTH.
Meron
FeOMETPUYECKHUX
MECT TOYEK MpPH
peumeHun
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
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8 KUIIACC

DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM KouunyecTBo OcHoBHOE OcHOBHBIE BHBI (ungposbie)
n/n MPOrpamMmbl 4acoB co/ep:KaHue AeSITeJIbHOCTH o0pa3oBaTe/ibHbIE
pecypcbl
KBanparHslii KOpeHb.
Brinonnenue
orepanmii ¢
IIpakTukym o
UPPALMOHATIEHBIMU
pELIEeHHIO 3a7a4: OT
yuciaaMu. TOYHOCTH
MPOCTOTO K
Uucna v BeIauciaeHus (KBaipaTHbIC MPUOITVIKEHUS
CIIOKHOMY.
KOpPHH, UPpALIMOHAIBHBIE YHUCIIA, 5 HppalMOHAIBHOTO Y
Uccnenosarennckas
CTETICHH ) 4yuCla NPy peIIeHUN
pabora.
3agad. OKpyriieHue
KBanpatHbie
VPPALMOHAIIBHBIX
KOPHU.
yucel, IPUKUAKa
pe3ynbTara
BBIYMCIICHUI
HpoOGHo-
pauuoHalIbHbIE
BBIPAKEHUSI.
[IpakTukym no
CreneHu.
CIICHUIO 3a/1a4: OT
AnrebpandecKkue BhIPAKECHH 2 Brinonnenue P
MIPOCTOrO K
TOK/1€CTBEHHBIX
. CJI0KHOMY
npeobpa3o—BaHUN
panroHaNIbHBIX
BBIPAKCHUIN
YeTbIpexyroJibHUKU 4 [Tapannenorpamm, [IpakTuky™m no




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

PEIICHUIO 3a/1a4: OT
MPOCTOTO K
CJIOKHOMY.
HccnenoBaTenbcKas
pabota. 3HaKOMBbIE

cBoiicTBa. Tpamneuus. HE3HAKOMBIE
PaBHoOenpennas YETBIPEXYTOJIbHUKU
Tpanenwus, eé
CBOWCTBA U MPHU3HAKU
KBanpatubie Hccnenosarennckas
ypaBHEHUS. pabora:
Onpenenenue PaBHOCUJIBHOCTD U
PaBHOCHITBHBIX CJIC/ICTBHE.
YpaBHEHUM. [IpakTukym no
[IprMeHeHne CBOMCTB | PpEIICHUIO
YpaBHEHUH C OJHOMN CIOKETHBIX 3a7ad.
MIEPEMEHHOM. [IpakTukym no
Onpenenenue PELIEHUIO 3a/1a4: OT
KOJIMYECTBA IIPOCTOrO K
VYpaBHEHHUS 1 HEPABEHCTBA JICACTBUTEIIbHBIX CJII0)KHOMY —
KOpHEH KBaJpaTHOTO IpoOHO-
ypaBHeHus1. Pemenue panuuoHalbHbIE
IpoOHO- YpaBHEHHUS.
panuoHaNIbHBIX UccnenoBarenbekas
ypaBHEHUH, pabora (B ToM
CBOJISILIIUXCS K qHCIIe ¢
JMHENWHBIM WJIH K HCIOJIb30BAHUEM
KBaJPaTHBIM «MaTeMaTUYECKUX
YpaBHEHUSIM, MAKETOBY):
UCIOJIb30BaHUE rpaduueckas




METO/1a 3aMEHBI
MIEPEMEHHOM.
Pemenune TekcToBBIX
3az1a4
anreOpanvaecKkum
CIoCcOOOM: Iepexo
OT CJIOBECHOH (opMmy-
JMPOBKH YCIIOBUS
3a/1a4u K
anreOpanvecKkoit
MOJIETH ITyTEM
COCTaBIICHUS
YpaBHEHUS; PeIICHUE
COCTAaBJIEHHOTO
YpaBHEHUS;
UHTEPIIpeTaLNs
pe3ynbrarta.
['padpuueckas
UHTEPIIpEeTaLNs
YpaBHEHUH C IBYMS
NePEMEHHBIMU

MHTEpHpeTanus
YpPaBHEHUH C JBYMS
IIEPEMEHHBIMHU.
MoaenupoBanue
Pa3IMYHBIX
CUTYyaluin

LleHTpaJIbHO-CUMMETPHYHBIC (HUTYPHI.
[IponoprroHaEHBIE OTPE3KH.
[Tomo6wue. [IpeobpazoBanue noaoous.
[Lnomany.

DopmyIUpoBKa
onpeneseHus u
JI0Ka3a-TeJIbCTBO
CBOMCTB LIEHTPAJIbHO-
CUMMETPHUY-HBIX
¢uryp. Cpenssis
JIMHUS TPEYroJIbHUKA.
Cpennsis nuHus
Tpaneuuu. Teopema

CaMOCTOSTENBHOE
OTKPBITHE: YTO
TaKoe
npeoOpazoBaHue
moxoous?
HccnenoBarenbckas
pabota (B ToM
YHCIIEe C
HCIOJIb30BaHUEM




Qaneca.
[IponopuroHabHbIE
oTpe3ku. Beenenue
TOHSITHS
npeoOpazoBaHus
10100UsI ¥ T10T00HBIX
¢uryp. CooTHOIIEHUS
B ITOJTOOHBIX
¢urypax. 3agaun Ha
HaXOX/JICHUE
TIJTOIIA TN C
MCITOJIh30BaHUEM
pa3OueHus Ha 9acTu U
JIOCTpanBaHUE.
MeTton miomanen.

«MaTeMaTU4YEeCKUX
MAKETOBY): YTO
Takoe gpakran?
IIpakTukym o
pEIIEHNIO0 3a/1a4

HOK&S&TCJ’ILCTB& HCPABCHCTB

O1eHKa 3HAaUEHUS
BBIPaXCHUS C
HCIIOJIb-30BaHUEM
HEPaBEHCTB.
[IprumeHneHnue cBOMCTB
HEPaBEHCTB B XOJI€
pelIcHus 3a/1a4.
Onpenenenue
PaBHOCHJILHBIX
HEPaBEHCTB.
Jloka3zaTenbCTBO
HepaBeHCTB. Pemienue
TEKCTOBBIX 3aJa4 C
MMOMOIILIO TUHEHHBIX
HEPaBEHCTB C OJJHOU

[IpakTnueckas
pabora:
MMOCTPOCHHUE
MOJENIEN —
HEPaBEHCTBO KaK
MO/IEJIb PeaibHOM
CUTYaIUH.
CaMOCTOSTENIBHOE
OTKPBITHE: METOIbI
JIOKa3aTeIbCTBa
HEPaBEHCTB.
MaremaTtudeckoe
COPEBHOBAHUE —
penieHue 3aaau
pa3HbBIMU




[IEPEMEHHOM.
Hccnenosanue
JIMHEWHOTO
HEpPABEHCTBA C OJIHOU
IIEPEMEHHOM C
apaMmeTpom

METOJaMHU.
HccenenoBarenbekas
pabora: TuHeHHOe
HEPaBEHCTBO C
OJHOU ITEpEMEHHON
C IapaMeTpoM

[IpsiMmoyrosbHBIE TPEYTOIBHUKU

Teopema IIudaropa n
ee MpUMeHEHHE.
JlokazarenbCTBO
COOTHOIIIEHUN MEXTY
MIPOTIOPITUOHATHHBIMU
OTpE3KaMH B MPSIMO-
YTOJIBHOM
TPEYroJIbHUKE.
[Ipumenenue
COOTHOIIEHU MPHU
pelieHnu
FEOMETPUYECKUX
3ajad.
Tpuronomerpuueckue
(GYHKIIUU B
IPSIMOYTOJIBHOM
TPEeYroJbHUKE.

IIpakTrkym o
PEIICHUIO
MPaKTUKO-OPHUEH-
TUPOBAHHBIX 33/1a4.
CamocTosiTeNIbHOE
OTKPBITHE: YTO 5
3HAK0 Mpo
MPSAMOYTOJIbHBIHN
TPEYTrOJIbHUK?
MaremaTtuueckoe
COPEBHOBAHUE —
penieHue 3aaaq
pa3HBIMH METOaMU

OyHKIMU

ITouck o6nactu
OTIpeICIICHUS U
MHOECTBA 3HAUCHUU
bynkun. ['papuk
bynkuun k/x.
Oynkuus Buaa (ax +

HccnenoBaTenbekast
pabora (B ToM
qHCIe C
HCIOJIb30BaHNEM
«MaTeMaTUYEeCKHX
MaKeTOBY):




b)/(cx + d)

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

dopmynHupoBKa
onpeneneHus
JIEITMMOCTH HAIIEJIO,
YUCeNl, CPABHUMBIX IO
JAHHOMY MOJTYJIIO.
Brimonnenue
JICJIEHUS C OCTaTKOM.

Hccnenosarennckas
paboTa: 1eTuMOCTb.
CaMOCTOSTENIHLHOE
OTKpBITHE:
CpPaBHEHHE TT0
MOYITIO.
[Tpo6nemHubrit
MPAKTUKYM:
perieHue 3a1a4 Ha

9 Ymcia ¥ BRIYMCICHUS: AEIUMOCTh JlokazaTenbCTBO B IIOMCK OCTaTKOB
MPUMEHEHHUE CBOMCTB CYMMBI U
CpaBHEHUH IO MPOU3BEIICHUS TI0
MOTYJIIO. MOTYJTIO.
Haxoxnenue MaremaTuueckoe
OCTaTKOB CYMMBbI U COpPEBHOBaHUE —
MPOU3-BEACHUS 110 pelIeHue 3a/1a4y Ha
JTAHHOMY MO/JTYJIIO JIETUMOCTD U
CpaBHEHUE 110
MOTYJIIO
Brucanusie u IIpaxTuky™m 1o
10 BrnmcanHbie 1 onucaHHEIE LEHTPAJIbHBIE YTJIbI. pELIEHUIO 3a/1a4: OT
YEThIPEXYTOJIbHUKU Vsl Mexay MPOCTOrO K
XOpJamu u CJI0KHOMY




CEKYILLUMU.
Bnucannsie u
OIIMCAHHBIC
YETBIPEXYTOJIBHUKMU.
Bsaumnoe
PAacCIIOJIOKEHUE IBYX

OKpPY>KHOCTEU
Hccnenosarennckas
abora:
Brinonnenue P
. YeTslpexyroJIbHUKN
[ToBTOpeHnue, 06o0IICHNE, HCCIIEN0BATEILCKOM
11 2 U OKPYKHOCTH
cUCTeMaTH3aIus paboTsl. BeimosnHenue
IIpoexr:
U 3al1Ta MIPOEKTa
YeThlpexyroJIbHUKN
1 OKPY>KHOCTH
OBIHIEE KOJIMYECTBO YACOB I10 34

ITPOI'PAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne m/m Tema ypoxa Kontpoasubie | IlpakTuueckue wHppoEbie
Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI pecypest
1 Hcropust BOSHUKHOBEHUS U PA3BUTHSI T€OMETPUH 1
) HNHCTpyMEHTHI 11 N3BMEPEHNUN U TOCTPOCHUN. |
[IpaxkTukym
B3anMHOe€ pacnosiokeHue ToYeK Ha MPsIMOM.
3 W3mepenue AimHbBI 0OTpe3Ka, pacCTOSHAE MEXITY 1
TOYKAMHU
Muoroyronsauku. [lepumerp MHOTOYTOJIbHUKA
4 [ToHsITHE O BBIMYKJIBIX U HEBBITYKIIBIX 1
MHOT'OYTOJIbHUKaX
5 [IpocTteitmme Gurypsl. MaTematnyeckuii Mmapadon 1
[IpakTuKyM MO penIeHUIo 3a/1a4 U3 pealbHOU
6 MIPAKTUKU HA YacCTH, IPOOH, IPOLIEHTHI, TPUMEHEHUE 1
OTHOLLUEHUW U MPONIOPUMHI NPU PELICHUH 3a1a4
[Ipuznaku nenumoctu Ha 4, 8, 6, 11. Ilpusnaku
7 JEIUMOCTH CYMMBbI M TPOU3BEACHUS LENbIX YACEI IIPU 1
peuieHun 3a1a4y
8 Anroput™m EBkiuna. Jlenenue ¢ octaTkom 1
9 MaremaTnueckoe COpeBHOBaHHE: 3a/1a4 Ha |
JEIMMOCTh
10 TpeyronbHuKU. PaBHbBIE TPEYTOJBHUKH B |
reoMeTpu4ecKkux KoHpurypauusx. Mcciaenopanue




[Ipu3Haku paBeHCTBA NPAMOYTOJIbHBIX

1 TPEYroJabHUKOB. [leprieHaAuKyYIsip 1 HaKJIOHHAs
2 [Ipu3Haky paBeHCTBA MPSMOYTOJbHBIX TPEYTOJIbHUKOB.
[IpakTukyMm no pemeHuro 3aaay

13 Jlenenre MHOTOYICHOB

14 Ky6 cymmBbI 1 KyO pa3HOCTH JIBYX BbIpaX€HUI

15 CymMma 1 pa3HOCTb KyOOB JIBYX BbIpaKE€HUI

16 [IpousBeaeHne pa3HOCTH U CYMMBI JIBYX BbIPaKE€HHI,
CyMMa U pa3HOCTh KyOOB JIBYX BBIpaKEHUU
ToxnectBo. ToxaecTBeHHbIE TPpeoOpa3oBaHUs

17 anredpanvecKkux BbIpakeHui. JlokazareiabcTBO
TOJIECTB

13 [IpssMmoyronpHsIi TpeyroasHukK. [IpakTrkym mno
PELICHHUIO 3a1a4

19 [IpsimoyronabHbIN TpeyroabHUK. [IpakTUKyM 1O
PEILICHHUIO 3a1a4

20 [IpakTuky™m mo peuieHuto 3aaad. JInHeitHbIe
ypaBHEHUS

o1 CucreMa JIByX JUHEUHBIX YPABHEHUH C JIBYMS
IIEPEMEHHBIMU KaK MOJIEIIb PEAIbHON CUTYyal[u1

22 VYpaBHEHUS U CUCTEMbI YpaBHEHH. MUHU-TIPOEKTHI

3 [IpoekT «CummeTpus B OKpYKaoILeM MUPe» — cO0p
MaTepHajIoB

24 IIpoext «CuMMeETpHs B OKPYXKAIOILIEM MUPE».
Odopmiienue u 3amuTa NpoeKToB
B3aumHoe pacnosoxeHne OKpyKHOCTH U IIPSIMOM.

25 KacarenbHas u cekymas K OKpyKHOCTH. [IpakTukym

10 PCIICHHUIO 3a1a4




[IpakTuxym mo pemeHuto 3aaad. OKpy>KHOCTb,

26 1
BIIMCAHHAas B yroJ

7 B3aumHoe pacnosoxeHne OKpyKHOCTU U IPSIMOM. |
KacarenbHast u cekyas K OKpy>KHOCTH
[onsitne Gpynknun. CriocooOs! 3ananust. O6macTb

28 ompenenenusi. MHOXKECTBO 3HaUYeHUH (QyHKINU. 1
Haxoxnaenue o rpaguxy
UccnenoBanue GyHKIUNA: HYIIH, 3HAKOTIOCTOSHCTBO.

29 [IpomexyTku Bo3pacTaHus v yobiBaHus. Haubombiee 1
Y HauMeHblIllee 3HaYeHHe PYHKIUN

30 [TocTpoenue rpadukoB peanbHbIX 3aBUCUMOCTEN 1

31 I'paduku KycouHO-3aJaHHBIX DYHKIUH. 1
UccnenoBanue GpyHKIUN ¢ mapaMeTpoM (JIMHEHHbIE)

0 [IpakTukym o pCEIIeHuI/IIO 3aJ]a4 Ha OCTPOCHUE |
LUPKYJIEM U JIUHEUKOHN

13 [IpakTukym o peEHevao 3aJa4d Ha IOCTPOEHHE |
LUPKYJIEM U JIUHEUKOHN

34 [IpakTukym 1o pernevao 3aj]ay Ha OCTPOCHUE |
LUPKYJIEM U JIUHEUKOH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




8 KUIIACC

KoauvecTBo yacos DJIeKTPOHHBbIE
Ne ungposbie
w/n Tema ypoka Beero Konrtpoabubie | IlpakTuueckue 06pazoBaATENBHbIC
padoThI padoTsbI pecypest

1 [Tapannenorpamm, ero Npyu3Haku U CBOKMCTBA 1
) Hpﬂj\/[OYFOJ'II)HI/IK, pomO, KBajpar, uX MpU3HAKU U |

CBOMCTBa
3 Hpﬂj\/IOYFOJ'II)HI/IK, poMO, KBajpat, X MPU3HAKU U 1

CBOMCTBa
4 Tpanenus. PaBHOOeApeHHas Tpamnenus, e 1

CBOMCTBA U MPU3HAKU
5 Tpanenus. PaBHOOeApeHHas Tpamnenus, e |

CBOICTBa U NMPU3HAKHU
6 JlelicTBUTENbHBIC YKCIIa B IPAKTUYECKOM |

JESATEIbHOCTH YEJIOBEKA

Yucna u Beruucienus. KsagpaTHeie KOpHU.
7 CreneHb ¢ LEJILIM II0Ka3aTeIEM. 1
Uccnenosatenbckas pabora

Cpennsisi TMHUSA TPEYroJIbHUKA 1
9 CpenHsisi TMHUS Tpanenuu 1
10 [Ipumenenue noA0OUs MPU PELICHUH |

MPaKTUYECKUX 3a/1a4
11 [IpakTuKyM Mo peleHuro 3a1a4d Ha moJo0ue 1
12 Pemenue npoGHO-paliioHaIbHBIX YPABHEHUM: 1

MIpUBEACHUE K 001IeMy 3HAMEHATEII0
13 Pemienue 1poOGHO-paIIMOHAIBHBIX YPABHEHUIA: 1




PA3JI0KCHUC HA MHOXKHUTCIIN

Pemenne npoOHO-paIIOHAIEHBIX YPABHEHHIA:

14 3aME€Ha IePEMEHHOU

15 Pemenne npoOHO-paiMOHANBHBIX YPABHEHHIA:
3aME€Ha IePEMEHHOU

16 I'padmueckas uHTEpHIpeTaLlis YpaBHEHUH C IBYMS
MepEeMEHHBIMU

17 Pemenne TeKCTOBBIX 3a71a4 ¢ TOMOLIbIO IPOOHO-
palMOHAIBHBIX YPABHEHHI

13 [Ipumenenue Teopemsl [Iudaropa npu pemeHun
MPaKTUYECKUX 33734

19 [IponopuroHanbHbIE OTPE3KU B IPSIMOYTOJIBHOM
TPEYroJbHUKE
Pemrenue 3aga4 ¢ ucnoyib30BaHUEM

20 MPOMOPIMOHATIEHBIX OTPE3KOB B MPSAMOYTOJILHOM
TPEYroJbHUKE

o1 PaBHOCHIIBHBIE HEpAaBEHCTBA U HEPABEHCTBA-
CJIeJICTBHS

22 Jloka3aTesnbCTBO HEPABEHCTB

3 CuHyC, KOCHHYC, TAHT€HC U KOTAaHI'€HC OCTPOro
yriia npsiMOYyroJIbHOTO TPEYroJbHUKA

24 Tpuronomerpuueckue ¢pynkuuu yrios B 30°, 45°
u 60°

)5 Peurenue 3aau ¢ ucnoyib30BaHUEM
TPUTOHOMETPUYECKUX (PYHKIIHI

26 Pemenue 3a1au ¢ UCIOJIB30BAHUEM
TPUTOHOMETPUUYECKUX (PYHKIIHIT

27 Pemenne TeKCTOBBIX 3a7a4 ¢ TOMOLIBIO




JIMHEWHBIX HEPABEHCTB C OJJHOM IIEPEMEHHON

HccnenoBanue TMHEMHOTO HEPABEHCTBA C OJTHON

28 . 1
IIEPEMEHHOM € IapaMETPOM

79 Bnucanneie u neHTpanpHble yrisl. [Ipaktukym no |
peuIeHuto 3a1a4

30 Yrusl Mexy Xopaamu U cekymumu. [Ipaktukym |
10 PELICHUIO 3a7a4

31 BrnincanHble 1 ONMCaHHBIE YEThIPEXYTONbHUKH. |
[IpakTukym no pemeHuro 3aaay

1 BrnncanHble 1 onMCaHHbIE YEThIPEXYTONIbHUKH. 1
[IpakTukyMm no penieHuro 3aaa4y

1 Uccnenosatenbekas padota «YeTbIpexyroJbHUKN :
1 OKPY’KHOCTH»

34 3ammTa NpoeKkToB «YeThIpeXyroJbHUKH 1 |
OKPYKHOCTH»

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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