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HOACHUTEJBHASA 3AIINCKA

OO0mas xapakTepucTUKa Kypca

Hacrosimass pabouass mnporpaMma Kypca BHEYPOUYHOM JI€ITEIIbHOCTH
«CekpeTbl MaTeEMaTUKW» 5, 8 Ki1acc pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMHU
denepanbHOTO TOCYJApPCTBEHHOTO O0pa30BaTEIbHOIO CTaHIApPTa OCHOBHOTO
obmero obpazoBanus (manee — ®I'OC OOQO) u HampaBieHa Ha OPTraHU3AIMIO
0o0y4YeHUs MaTEMaTUIECKOMY COJIEP>KaHHUIO, BRIXOAIIEMY 3a paMku DenepanbHOi
paboueii mporpaMMbl o yueOHOMY TipenMeTy «Martematnkay (6a30BbI yPOBEHB)
OCHOBHOTO 0011ero oopaszopanus (nanee — OPII), ¢ yueTroM rcnoab30BaHMs BUIOB
NESATETLHOCTH 00YYaIOIIUXCsl, OTIMYHBIX OT YPOUHBIX.

IIpu pazpabomxe Ilpoepammsl yuumwléanucs credyroujue OOKyMeHmbl:

— nucbMO MuHncTeperBa npocsenienus Poccniickon @enepanuu OT S5 U0
2022 1. Ne TB-1290/03 «O HampaBi€HUHM METOJUYECKUX PEKOMEHJALUW» 10
OpraHu3allid BHEYPOYHOW JE€ATEIbHOCTH B paMKaxX peajgu3aldd OOHOBJIEHHBIX
(denepaibHbIX TOCYJIapCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB HAYaJIbHOTO
OOIIIEro U OCHOBHOI'O 00IIIETO 00pa30BaHus;

— pacnopspkenue IIpaButenbctBa Poccuiickoit @enepammu ot 19 Hos0ps
2024 r. No 3333-p «OO0 yTBep>KIE€HHWU KOMIUJIEKCHOTO TIJIaHA MEPOIPHUSTUH IO
MOBBIIICHUIO Ka4eCTBAa MATEMAaTHUYECKOTO U €CTECTBEHHO-HAYYHOTO 00pa3oBaHUs
Ha niepuoa 10 2030 rogax.

AKTYyaJIbHOCTH Kypca

B ycnoBusx peanmzanu TakoW CTPATETMYECKOW 3aayd, KaK IOCTHKEHUE
TEXHOJIOTUYECKOTO CYBEPEHUTETA CTPAHBI, TIEpe/l MaTeMaTHYECKUM 00pa30BaHuEM
B UHCII€ TJIABHBIX IIOCTABJICHBI CIICAYIOIIME LEIU: Pa3BUTUE TBOPUYECKUX U
UCCIIEIOBATENbCKUX CIOCOOHOCTEH 00ydaromMxcsi, UX MOJIrOTOBKAa B IpoLecce
oOy4eHHsl MaTeMaTHKe K BHIOOpY mpodeccuii, CBSI3aHHBIX C Pa3BUTUEM TOYHBIX H
€CTECTBEHHBIX HayK M TexHoiorui. Kak BaHBI KOJIMYECTBEHHBIA MOKa3aTelb
MOBBIIICHUS UHTEpECa K MaTEMAaTUKE BBIIEISAETCA POCT KOJIMYECTBA BBIITYCKHUKOB,
BBIOMPAIOMIMX HA TOCYJAPCTBEHHOW MTOTOBOM aTTECTAllMM JK3aMEH 110
MaTeMaTrKe Ha MPOGUILHOM YPOBHE.

OcBoenue npemyiaraeMoro B IIporpamme conepxkaHus MO3BOJISIET PACIIUPUTH
Kpyr pelniaeMbIX MaTeMaTHYeCKHX 3a/lad 3a CUeT BKJIIOYCHHUS MPOOJIEMHBIX,
HECTAHJAPTHBIX  3a/ad, 3ajJa4 [OPUKIAJHOIO  XapakKTepa,  BBIOJIHEHUS
UCCJIEIOBATENCKUX PA0OT, B TOM YHCIE C MEXKIPEAMETHBIM COJEPKAHUEM,
W3YUYEHHUS JONOJHHUTEIBHBIX BOIPOCOB KAK TEOPETUUECKOTO, TAK U MPAKTUYECKOTO
Xapakrepa.

[Ipenycmotpennbie [IporpaMmont BUabl AEATENBHOCTA — WHIWBUIyaJbHAS U
TpynmnoBas MPOEKTHAas W HCCIEAOBATENIbCKasl JAEATEIbHOCTh — CIIOCOOCTBYIOT



Pa3BUTUIO TO3HABATENIbHBIX, PETYISTUBHBIX U KOMMYHUKATHUBHBIX YMEHUU
oOyuaronuxcs. [IporpamMmma COOTBETCTBYET WUJEE PACIIUPEHUS MNPUKIATHON
HaIpaBJICHHOCTHU Kypca MaTeMaTUKH Ha YPOBHE OCHOBHOTO O0IIEro 0O0pa3oBaHUs.
Peanuzanus Kypca crmocoOCTBYET BBISBICHUIO TaJaHTIMUBBIX U OJIapPEHHBIX
OOy4JaroIIMXCs, MOAMCPKKE X TATAHTOB U Pa3BUTUIO CTIOCOOHOCTEH.

[Iporpamma MOXeT OBITH BOCTpeOOBaHA OOYYAFOIIMMUCS, KOTOPHIE HMEIOT
MHTEPEC K U3YYEHUIO MATEMaTUKH, TOTOBATCS K YYacTHUIO B OJUMIIMAJAX
IIKOJLHUKOB MO0 MaTeMaTUKE U yriayOJICHHOMY U3YYEHUIO MAaTEMATUKU Ha YPOBHE
CpeaHero oo1ero oopa3oBaHusl.

eapb 4 3a1aun Kypca

Peanuzanust BHEYpOUHOUN [EATEIIBHOCTH SIBISETCS HEOTHEMIIEMOW YacThIO
oOpa3oBaTeIBLHOIO Mpoliecca, obOecreyruBasi B TOM YHUCJIE BO3MOXKHOCTh
dbopmupoBaHusi 00pa30BaTENbHBIX MPOTPAMM PA3JIMYHOIO YPOBHS CJIOKHOCTH U
HaIIPaBJIEHHOCTH C Y4Y€TOM OO0pa30oBaTEIbHBIX NOTPEOHOCTEH M CHOCOOHOCTEM
00yyJaromuxcsi, BKJIt0Uasi OJIapEHHbIX JCTEH.

[leas IIporpammbl — oOecleyuTh HWHIUBUIyAIbHBIE MOTPEOHOCTH
OOy4JaromMxcss B U3YYCHUHM COJACP)KAHUS MATEMATHUKH, BBIXOSIIETO 32 PaMKH
porpamMmbl 0230BOTO YPOBHSI.

3agaum Kypca:

1. TloBblieHWE YPOBHS MaTEMATHYECKOW MOJATOTOBKU OOyYaromuxcs,
pa3BUTHE YCTOMYMBOIO MHTEpECA K ydeOHOMY npeaMety «MaTemaTukay.

2. Pa3BuTHe TBOPYECKHUX CIOCOOHOCTEH, MPOCTPAHCTBEHHOTO BOOOpaKeHUS,
TEOPETUYECKOTO MBIIIJIEHUS U MAaTEMAaTHUYECKONW MHTYHIIMU, YMEHUN pacCyKIaTh
JIOTUYECKHU Y aHAJIU3UPOBATh CUTYALIUH.

3. VYrnyOnmenue U 3akpervieHHWe 0a30BbIX 3HaHUM, (QopmMupoBaHHe
YCTOMYMBBIX HABBIKOB PEILICHHS] HECTAHIAPTHBIX U OJUMITHA/IHBIX 33]1a4, OCBOCHUE
HECTAH/IAPTHBIX MOJIXOJ0B U OPUTHHAJIBHBIX PEIICHUH.

4. O3HakOMJICHME C JOTNOJHUTEIbHBIMU  pa3zieiaMd  MaTEMaTHKH,
BBIXOJISIIIIMMU 32 paMKH 0a30BOT0 Kypca.

5. Bocnimtanue caMOCTOATENBHOCTH, HACTOMYMBOCTH U OPTAHU30BAHHOCTH B
XOJI€ PEILICHHUSI CIIOKHBIX 3a]1a4.

6. Pa3BuTHEe HaBBIKOB KOMAaHJHON pabOThI, APYKECKOTO COMEPHUYECTBA H
3I0pPOBOIl KOHKYPEHIINU CPEIN CBEPCTHUKOB.

7. lloarotoBka oOy4arlmUXcsi K Y4YacTUIO B UIKOJbHBIX, PalOHHBIX,
PErMOHANIbHBIX, BCEPOCCUUCKUX OJIMMIMMNAAAX, KOHKypcax U COPEBHOBAHUSAX IIO
MaTeMaTHKe.

8. Pa3ButHe TBOpUYECKHX CMOCOOHOCTEW, TEOPETUYECKOTO MEBIIUICHUS Ha
OCHOBE HWCIOJb30BaHUS ITU(PPOBBIX WHCTPYMEHTOB B OOJACTH MOJICTUPOBAHMS,



UMUTAIMYA ¥ UHTEPIIPETAIINN a0CTPAKTHBIX MAaTEMaTUYECKUX OOBEKTOB U 00pa30B
B BUJIC PA3JIMYHbIX BU3yalIH3aldid (B TOM YHUCJE MPOCTPAHCTBEHHBIX OOBEKTOB).
[Iporpamma pa3paboTraHa ¢ y4yeToM peKoMeHIanuii QeaepanbHoOi pabouei
nporpaMmbl  BOCHHUTaHUsl. B 4YacTHOCTHM, oOHa  y4YWUTHIBa€T ICHXOJIOTO-
NEAarorTHYecKue OCOOCHHOCTH COOTBETCTBYIOIIEH  BO3pAaCTHOW  KaTeropuu
O0yJarOIITIXCSI.

Taxum obpazom, peanuzayus Ilpoepammul  cooeticmeyem NOLYYEHUIO
CeoyIouwuUx pe3yibmamos:

— JOCTUKEHUE oOy4Jaronmmucs IUTAHUPYEMBIX JMYHOCTHBIX,
METaNpeMETHBIX U TPEJAMETHBIX pPE3yJIbTaToB, B T. Y. COOTBETCTBYIOIIHUX
yrayOJIeHHOMY YPOBHIO U3YYEHUSI MAaTEMATUKH;

— pa3BUTHE JIMYHOCTU OOydaromuxcs, (GOpMHPOBAHUIO U YIOBICTBOPEHUIO
UX COLMAJIBHO 3HAYMMBIX HUHTEPECOB U MOTPEOHOCTEN;

— camopeanu3anus OOyYaromMXCcs dYepe3 ydacThe BO BHEYpPOUHOM
JESITEBHOCTH.

MecTto Kypca B 00pa3oBaTe/ibHOM Ipolecce

Bo ®I'OC OOO nnsa o6si3aTeabHOr0 OO0y4YEHHUsI YTBEPHKIACHBI JBa YPOBHS
OCBOCHHMsI pabOYMX MPOTpaMM IO MaTeMaTuKe: 0a30BbIi U yriayOJeHHBIN, HAUUHAS
¢ 7 kinacca. ConepxaHue TporpaMMbl MO MaTeMaTuke (yriiyOJeHHBIH YpOBEHB)
HANpaBlIEHO Ha YAOBJCTBOPEHHE TOBBIIICHHBIX 3allPOCOB  OOYyYaroMIMXcH,
cTpeMsnuxcs K Oosiee TIyOOKOMY OCBOCHHIO TMPEAMETHBIX pEe3yIbTaToB.
[IporpaMmMa Kypca BHEYpPOUHOW JesTENbHOCTH «CEeKpeThl MaTeMaTHKH»
HaIpaBJIeHa Ha pacIIUPEHUE 3HAHUN 00YYaIOUXCs IO MaTEeMaTHKE JIsl KJIACCOB C
00s13aTeIbHBIM 0a30BBIM YPOBHEM O0YUYEHUSI MaTEMaTHKeE.

Tematnyeckoe  TIUJITAaHUPOBAHME B IIpOrpaMme  Kypca  BHEYPOUYHOM
nestenbHOCTH «CeKpeThl MaTeMaTHKW» COCTaBJIEHO TaK, 4YTO pacIpeiesieHue
COJEP)KATENBHBIX pa3feioB B HEM CHHXPOHU3UPOBAHO C  00s3aTENBbHOM
nporpaMMoii 6a30Boro ypoBHs. Peanuzanus conepikanus npeaiaraercs B popmax,
OTJIMYHBIX OT ypOUHBIX. ClIeTyeT OTMETHTh, YTO TAHHBIH KYpC B OCHOBHOM IIIKOJIE
BBICTPAMBACTCSI HE TOJIbKO HAa PACHIMPEHHH MaTeMaTHYECKOTO COJIepKaHUS
0a30BOTO YPOBHS, HO U Ha MOBBIIICHUHN YPOBHSI CJIOKHOCTH 3a/1a4, MpeJjiaraéMbIx
JUTSL pETIIECHUS.

PaGouass mporpamma Kypca BHEypo4yHOU jesitenbHOCTH — «CeKpeTbl
MaTeMaTUKW» MpeHa3HauYeHa AJis peaju3aluud B 5 U 8 Kiacce W HampapiieHa Ha
JOCTHXKEHHE OOYYAIOMIMMUCS TUIAHUPYEMbIX pe3ynbTatoB. llocienoBaTenbHOCTh
U3Y4YeHUsI TeM Kypca COBMAJaeT MO BPEMEHU C M3YyYEHHUEM Kypca MaTeMaTHKH
(anreOpsl M TEOMETPUHM) OCHOBHOW IIKOJBI 0a30BOrO YPOBHS, BCE TEMBI IIO
BO3MOXKHOCTH CHHXPOHHM3UPOBAHBI C 0a30BBIM KypCOM MAaTE€MaTHKU MO KJIACCaM.



[Tpu peanuzauuu Ilporpammbl mepBas 3ajada YYUTENIs COCTOUT B TOM, YTOOBI
co3faTh HEOOXOAMMBIE YCIOBUA I TPUOOPETEHUS U PA3BUTHUS YMEHUH,
CBSI3aHHBIX C MPOBEJICHUEM HCCIIEIOBAHUN HA MaTeMaTHYECKOM cojepxaHuu. [
peteHus aToi 3aaauun B [IporpamMmme 0603Ha4€HO MECTO U CHOPMYIHUPOBAHBI TEMBI
JUISL TIPOBEJICHUS UCCIIEA0BATEIBCKUX PadOT.

Bropas 3amaua yuurens mno peammsaunu lIporpammber  cBs3aHa €
BO3MOXKHOCTBIO CO3/1aTh yCIOBUS Al 00pabOTKU M MpecTaBlieHus: HHPOpMaIuu
HAyYHOTO CcoJAepkaHus (B TOM 4YHCIE€ C HCIOJB30BaHUEM IH(PPOBBIX
WHCTPYMEHTOB) TIPU OpPTaHMU3AlMU HHAMBUAYAJbHOM M TPYNIOBON MPOEKTHOMU
NESTEIBHOCTH.

JUia  ycmemHoW —peaqu3aldyd  CLEHAapHEeB IPOEKTOB  PEKOMEHIyeTCs
UCIIONb30BaTh TEPCOHAIBHBIE KOMITBIOTEPHl C YCTAHOBJICHHBIMH O(HCHBIMU
nporpaMMaMd M JOocTynoM K ceTtd HuTepHer (OOMH KOMIIBIOTEp JJiA
00yJaromerocs).

®opmBl  IEATENBHOCTH OOYYAIOIIUXCSl TPEIyCMaTpPUBAIOT AKTUBHOCTh U
CaMOCTOSITENIbHOCTh, COYETAIOT UHAMBUAYAIbHYIO U MapHYIO0 paboTy, OTIIMYAIOTCS
OT YPOUHBIX 00J€e HIMPOKUM HCIOJIB30BAHUEM HCCIEAOBATEIBCKON U MPOEKTHOM
NESTEIbHOCTH, PELICHHUEM HEeCTaHAapTHbIX 3anad u jap. CTpyKTypupoBaHHE
TEMaTHUYECKOro TutaHupoBanusi B [IporpaMme COOTBETCTBYET MOPSIKY H3yUEHUs
pa3zenoB W TeM aireOpbl U TEOMETPUM B OCHOBHOM INKOJE M TEM CaMbIM
o0ecreynBaeT MPEeeMCTBEHHOCTh YPOUHOM U BHEYPOUHOU JI€ATEIbHOCTH.

Peanmzamust [IporpamMmbl mpenmoiiaraeT CcodeTaHUE pPA3NHUHBIX (Hopm
IpyNIoBoil paboThl (IUCKYCCHs; MAaTEeMAaTUYECKOE COPEBHOBAHUE; IMPAKTHUKYM;
BIOOp TEMbl NpPOEKTa, IJIAHUPOBAaHUE paboOT, pachnpeiesieHue poJieH,
B3aMMOOIICHKA TPU BBIIOJHEHUU TPYIIOBBIX MPOEKTOB M HUCCIEIOBaHUM) U
WHIMBHUIYaJIbHON paboThl (BBHIMOJHEHUE MHAWBUYATbHOTO MCCIEIOBaHUS, B TOM
YHUClie C HCIOJb30BaHUEM HU(POBBIX HMHCTPYMEHTOB; TPOBEACHHE YCTHOTO
00OCHOBaHUS MPH PEHICHUH HEeCTAaHAAPTHBIX 3ajad, 337a4 MOBBIIIEHHOTO YPOBHS
CIIO)KHOCTH; TIOCTPOEHHE MaTeMAaTUYeCKUX MOJeNield, HX HCCIIeIOBaHUE,
UHTEpIIpeTallisd  TOJYYEHHBIX  pe3ylbTaTOB  MpPU  PELIEHUH  3a7ad ¢
MEXMPEAMETHBIM U TPAKTHUYECKUM COJEp)KaHHWEM; I[OMCK, HHTEepHpeTanus,
npeoOpa3oBaHue u PUMEHEHUE MaTeMaTU4eCKOU uH(dopmaIuy;
CaMOCTOSITENIbHOE OTKpPBITHE HOBOTO MaTemaTuueckoro Qaxta). VMcmonbpzoBanue
TakuxX (QopM pabOThl MOMOTaeT pa3BUBaTh y OOYYAIOMIMXCS, C OJTHON CTOPOHBI,
HABBIKM BOCHPUITHS HOBOM MH(OpMAIIMU MPU pa3IUUHBIX GOpMax ee Mojayu, a C
JPYTOM CTOPOHBI — AKTUBHOCTH, CAMOCTOSITEIbHOCTh U CIIOCOOHOCTH K TBOPYECTBY.
OcBoenne IlporpamMmpl JOKHO JOMONHATH W pa3BUBaThb 3HAHUSA M yYMEHHS
oOyyarolmuxcs B 00JaCTM MAaTeMaTUKHU, OPUEHTHPOBATh HMX Ha OOy4YeHHE B



CpPENHEN IIKOJIE B Kjaccax, IPEeAyCMaTPUBAIOIIMX OCBOCHHE MAaTEMAaTUKH Ha
yrayOJEeHHOM YpPOBHE, B YACTHOCTH TEXHOJIOTMUECKOrOo Mpoduis, a Takke
CIIOCOOCTBOBATH COIMATBHOMY (hOPMHUPOBAHUIO JINYHOCTH O0YUYAOIIUXCS.

[IporpamMmma Kypca paccudtaHa Ha 17 4dacoB B 5 kiacce u 17 yacoB B 8
KJlacce, MpU MPOBEJEHUU 3aHATHA OJHMH pa3 B HENEN0 MO | akaJIeMHYeCKOMY
yacy. LlenecooOpa3HbIM SBISETCS YepeJOBAHUE TEM 3aHATHH € alredpanyeckuM u
T€OMETPUYECKUM COJIEP/KAHUEM.

B 3aBHCMMOCTHM OT KOHKPETHBIX YCJIOBUM peanm3auuu I[Iporpammel u
KOJIMYeCTBa 00y4aromuxcs AoMycKaeTcss (popMupoBaHUE TPYII U3 00YYaIOIIUXCS
pa3sHBIX KJIAaccoB B Ipeaenax oaHoM mapaienu. lIporpamMmma  moxer
pean30BbIBATECS  00pAa30BaTENbHON OpraHU3alUeil CcaMOCTOATENbHO MO0 Ha
OCHOBE B3aUMOJECHCTBUS C JAPYTMMH OpPTraHU3alMsIMH, OCYIIECTBIAIOMMMU
00pa3oBaTEIbHYIO JIESITEIHHOCTD.

[To ycMOTpeHHIO YUUTENS] HEKOTOPBIE 3aHITUS MOTYT OBITh MUCKJIIOUEHBI UM
3amMeHeHbl. PexkoMeHnnyercs BKIOYMTH B [IporpamMmmy pernoHanbHbII KOMIIOHEHT:
DKCKYpPCUM Ha MPENIPUATHs, B PETHOHAIBHBIE MY3€H, BY3bl TEXHUYECKOU
HAIpPaBJIEHHOCTU JJIsl TOBBIIIEHUS HHTEpeca OOYyYaroIIMXCS K IMPAKTUYECKOMY
H3YUYEHHIO TTPOECCHid, CBA3aHHBIX C MATEMATHUKOM.



COJIEP’KAHUE KYPCA BHEYPOYHOM JEATEJHbHOCTH
«CEKPETBI MATEMATHUKW»

5 KUIACC

JuieMeHThI HcTOpHU. O0KMe MOHATHA reoMmeTpun. OCHOBHBIE (PUTYPbI

Hctopusi BO3HUKHOBEHUS W pa3BuTus reomerpuu. [loHsATHS: akcuoma,
T€opemMa, CBOMCTBO, MPU3HAK, JT0KA3aTEIbCTBO, onpeneieHue. MHCTpyMeHThl i
U3MEPEHUN W TIOCTPOEHUU. B3auMMHOE pacmoyIoKEHHE TOYEK Ha IPSAMOM.
N3mMepenne JuHBI  OTPE3Ka, PACCTOSIHUE MEXAYy TOYKaMHu. BsauMHoe
pacnosio)keHue npsaMmbix. Jlomanasd. Buasl somaHbIX. JlnuMHa  JIOMaHOM.
MuoroyrosnbHuku. Ilepumerp wMHOroyronpHuka. IIOHSTHE O BBIOYKIBIX W
HEBBIITYKJIBIX MHOTOYTOJIbBHUKAX.

Yuciaa u BpruuciaeHus. Jleanumocrs

[Ipusnaku nenumoctu: GOpMYJIMPOBKA U JOKA3aTEIbCTBO. Penenue 3axad Ha
JNEeTUMOCTD. PellieHne Clo’)KeTHBIX 3a/1ad apu(PMETHIECKUM METOIOM.

Tpeyroabuuxku. [Ipu3zHaku paBeHCTBA TPEYIr0JIbHUKOB

TpeyronbHuku. PaBHbIE TPEYTrOABHUKA B T€OMETPUUECKUX KOH(PUTYpAIUSX.
[Ipu3Haku paBEeHCTBA TPEYrOJbHUKOB. lIpu3Haku paBeHCTBA NPSIMOYTOJIBHBIX
TPEYroJbHUKOB. [IeprieHIuKyIsp U HAKIIOHHASL.

YpaBHeHust

Pewenne ypaBHEHUN.

OceBasi cummeTpust

@urypel ¢ OCeBOM cUMMeETpHeH. lIpumepsl cUMMETpUH B OKpPYKarOLIEM
MHpE.

Ilpoexm.: cuMMETPUS B OKPYKAIOLIEM MUPE.

MHOroyroJibHMKHM U reOMeTpUYeCcKUe HePpaBeHCTBA

CyMMa BHYTPEHHUX YIJIOB MHOTOyrojibHUKa. (COOTHOIICHUS MEXIY
CTOPOHAMHU W YTJIaMH TPEYTOJIbHUKA. PacCTOsTHUE OT TOUKHU O IPSIMOM.

I'eomeTpuyeckue MecTa TO4YEK

B3anMHOe pacnoiokeHue OKpY>KHOCTH U TIPSMOI.

8 KUIACC

Yuciia ¥ BBIYUCICHUSA

KBagpaTHbiii KOpeHb. BpInonHeHne onepanuii ¢ UPpPalMOHAIBHBIMU
YUCIIaMU.

AnredOpanveckue BbIPaKeHUs

JpobHO-panioHanbHbIe BBIPAKCHUS. Crenenu. BrimosHenue
TOKJECTBEHHBIX MPEOOPA30BaHU PAIIIOHATBHBIX BHIPAKEHUH.

LenTpansHass cuMMeTpus



@opMyIMpOBKa ONPENEIIEHUS W J0KA3aTEIbCTBO CBOMCTB LIEHTPAJIbHO-
CUMMETpUYHBIX puryp. Jlenenure oTpe3ka Ha paBHbIC YaCTH C MOMOUIBIO IIUPKYJIS
u nuHeriku. WMccnengoBatenbekass paboTa: CBOWCTBA LEHTPATbHO-CUMMETPUYHBIX
uryp.

YeTbIpéxyroJbHUKH

[Tapannenorpamm, ero mpu3HakKu U cBoicTBa. [IpsMoOyrospHUK, pomo,
KBaJlpaT, WX TMpHU3HaKW M cBoicTBa. Tpamenus. PaBHoOenpenHass Tpameuus, €€
CBOICTBA U Npu3HaKku. CpeaHss JIUHUS TPEYTOJbHUKA U CPEIHSS JIMHUS TpaneLuu.
CBOIICTBA U MPU3HAKY CIIEHUAIBHBIX BUJIOB YETHIPEXYTOJIBHUKOB

YpaBHeHUS U HEPABEHCTBA

Omnpenenenue paBHOCWIBHBIX ypaBHEHUN. [[puMeHeHne CBOMCTB ypaBHEHMI
C OmHOM mnepeMeHHOM. OmnpeneneHue KOJIWYEeCTBA JICMCTBUTEIBHBIX KOPHEU
KBaJIpaTHOTO  ypaBHEHHUdA. Pemenue  JIpoOHO-pallMOHANIBHBIX  YpPaBHEHHUU,
CBOMMIIMXCSA K JIMHEWHBIM WM K KBAAPATHBIM YPAaBHEHUSAM, HCIIOJIb30BAHUE
METO/Ja 3aMEHbl NEepEeMEHHOM. PemieHue TEKCTOBBIX 3aJad aiareOpanvyecKkum
cnocoboM: mepexos, OT CJIOBECHOHM (OPMYJIMPOBKH YyCIOBUS 3aJauud K
anreOpandyeckoll  MOJENM  IyTeM  COCTaBJI€HMsSI  ypaBHEHHUS;  PEILLIEHUE
COCTaBJICHHOIO  YpaBHEHMs;  WHTEpIpeTanus  pe3yiapTata. [ 'paduueckas
WHTEPIIPETALNs YPABHEHUN C IBYMS IEPEMEHHBIMU.

Pemienne cucteM ypaBHEHHH, B KOTOPBIX OJHO W3 YPaBHEHHUH HE SIBISAETCS
JuHeHHbIM. ['paduyeckas HHTEpHpeTausi pelIeHUs YpaBHEHUS C JByMs
IIEPEMEHHBIMM M CUCTEM YPaBHEHMM C JBYyMS II€peMEHHbIMHU. Pemenue
HEJIMHEWHBIX HEPABEHCTB U UX CHUCTEM. PelleHne HepaBeHCTB, COAEpKALUX 3HAK
Monyiisa. M3o0pakeHne penieHuss HepaBeHCTBA ¢ OJTHOW NMEPEMEHHOM U CHCTEMBI
HEPABEHCTB HA KOOPIAMHATHOW IIPSIMOM, 3alIMCh PELICHUs C ITOMOLIBIO CUMBOJIOB.
HepaBeHnctBo ¢ aBymsi mepeMeHHbIMU. ['padudeckuil METON pEeIIeHUs CUCTEM
HEPABEHCTB C JBYMs IIEPEMEHHBIMU.

IIpeoOpa3zoBanue nmoaooust

[IpeoOpazoBanue nogodus u nogoOHsie Gurypbl. COOTHOUIEHUS B MOJOOHBIX
durypax.

Jloka3aTe/ibCTBA HEPABEHCTB

OneHka 3Ha4YeHUs BBIPAKEHUS C UCIIOJIb30BaHUEM HepaBeHCTB. [IpuMmeHeHue
CBOMCTB HEpPAaBEHCTB B XoJ¢ pemeHus 3anad. OnpeneneHue paBHOCUIBHBIX
HEpaBeHCTB. JloKka3aTenbCTBO HEPABEHCTB. PelieHne TEKCTOBBIX 3a7a4 C TOMOIIBIO
JIMHEWHBIX HEPABEHCTB C OJHOU NIEPEMEHHOM.

IIpsimoyrosibHble TPEYr0JbHUKH

Teopema [ludaropa n e€ nmpuMeHeHue NMPU PEIICHUU MPAKTUYECKUX 3ajad.
Jloka3aTenbCTBO COOTHOLIEHWH MEXAY NPOMOPUMOHAIBHBIMUA OTpPE3KaMU B



IPSIMOYTOJIBHOM TPEYTrOJbHUKE (BBICOTA, MPOBEIEHHAs W3 BEPIUUHBI IPSIMOIrO
yria; METpU4YecKkue cooTHouleHus ). [IpuMeHeHne COOTHOIIEHUH NpU PEIIeHUU
reOMETPUYECKUX 3ajad. TpuUroHoMerpuyeckue (QyHKIUM OCTPOro  yria
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA (CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC). 3HAUEHUS
TPUTOHOMETpUUeCKUX (QyHKImMM s yraoB 30°, 45°, 60°. Pemenue 3amau c
UCITOJIb30BAHUEM TPUTOHOMETPUYECKHUX (DYHKIIMIA.

IIpakmukym: penieHre NPaKTUKO-OPUEHTUPOBAHHBIX 3a/au.

Mamemamuueckoe copesHosanue: pelICHUE 3a1a4 pa3HbIMA METOAAMU.

DOyHKIMHA

[Touck obnacTu ompeneneHus U MHOXKECTBA 3HaueHUN (yHkuuu. I'padux
¢yukuun K/X. ®ynknus Buaa (ax + b)/(cx + d).

Yuciia 1 BBIYMCICHUS: 1€JTUMOCTD

®opMyJIMpOBKA OINpPEAEICHHs ACIUMOCTHA HAIEJO, YKCENl, CPAaBHUMBIX IIO
JAHHOMY MOJyJt0. BpimonHeHue peneHuss ¢ oOcTaTkoM. JlokaszarenbCcTBO U
IIPUMEHEHUE CBOMCTB CPABHEHHMM MO MOAYJO. HaxoKIeHue OCTaTKOB CyMMBI U
IIPOU3BEAECHUS 110 TAaHHOMY MOJYJIIO.



INVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATDBI

1) nampuomuuecko2o 0CHUMAHUAL:

- NpOsABJIEHUE HHTEpeca K NPOLIIOMY M HACTOSLIEMY POCCHMCKOU
MaTE€MaTUKHU;

- ILIEHHOCTHOE OTHOIICHHE K JOCTM)KCHHUSAM DPOCCHHCKHUX MAaT€MATHKOB U
POCCHUICKOM MAaTeMaTU4YeCKOM HIKOJBI, K MCIOJB30BAHUIO ITUX JIOCTHKCHUN B
IpYTUX HayKax U MPUKIAJAHbIX cepax;

2) 2pas#coancko2o u 0yX08HO-HPABCMEEHHO20 60CNUMAHUSL

TOTOBHOCTh K BBINOJHEHUIO OOSI3aHHOCTEN TpaKAaHWHA M peau3ali €ro
npaB; MpEACTaBICHUE O MATEMaTUYECKHX OCHOBaX  (DYHKIIMOHUPOBAHUSA
pPa3NUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP IPaKIAHCKOro o0IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTh K 00CYKJIEHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX C
IPaKTUYECKUM IPUMEHEHHEM JIOCTMOKEHUN HAyKW; OCO3HAHUE BAXKHOCTHU
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) mpyoosoco 6ocnumaHusi; yCTAaHOBKA Ha aKTMBHOE y4YacTHE B pEIICHUU
MPaKTUYECKUX 33/7a4 MaTeMaTHYEeCKON HaNpaBiIE€HHOCTH, OCO3HAHUE BaKHOCTHU
MaTEMaTUYeCKOro 00pa30BaHUsl HA MPOTSHKEHMHM BCEH JKU3HU [UJIS YCHEIIHON
npoEeCCUOHANIBHON  JI€ATEIbHOCTH M Pa3BUTHE HEOOXOJUMBIX  yYMEHUM;
OCO3HAHHBIA BBIOOP U MOCTPOCHUE WHIMBHUYAIbHOW TPAEKTOPUHM OOpa30BaHUS U
KU3HEHHBIX IIJJAHOB C YYETOM JIMYHBIX HHTEPECOB U  OOIIECTBEHHBIX
MOTPEOHOCTEH;

4) acmemuueckoeo ocnumanus. ClIoCOOHOCTb K SMOIIMOHATBHOMY
U 3CTETUYECKOMY BOCIPHUSATHIO MaTeMAaTHUYECKHX OOBEKTOB, 3aJady, pPEIICHUM,
paccyXJIeHU; yMEHUE BUJIETh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) wyennocmu HayuHo20 NO3HAHUA: OpPUEHTALMS B JEATEIBHOCTH Ha
COBPEMEHHYIO CUCTEMY HAyUYHBIX MPEJICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS YEJIOBEKA, MPUPOABI U OOILIECTBa; MOHUMAaHNE MaTEeMaTHUYEeCKONW HAayKd
KaK cepbl YeI0BEYECKOMN NIEeATEIbHOCTH, STAllOB €€ Pa3BUTUS U 3HAUMMOCTH JIJIs
pa3BUTHS LMBUIM3ALMH; OBJIAJCHHUE SI3bIKOM MaT€MaTHKH W MaTeMaTHYECKOU
KyJIbTYpOl ~ Kak CpeICTBOM  TIO3HAHUSA  MHUpA; OBJAJCHUE  HaBBIKAMU
UCCJIEI0BATENbCKON NeATEIbHOCTH;

6) d¢uzuueckoeo eocnumarnus, Gopmuposanus Kyibmypsvl 300p06bs WU
HMOLIMOHAIIBHOTO ~ OJaromnoiydusi: TOTOBHOCTb NPHUMEHATh MaTeMaTUYECKUe
3HaHWS B MHTEpPEcax CBOETO 3[0pPOBBS, BEACHHS 3I0POBOrO 00pasza >KU3HU
(310poBOE MUTaHUE, COANAHCUPOBAHHBIN PEKUM 3aHITUA M OTIbIXA, PETyJNsIpHas



¢duznyeckass akKTMBHOCTB), C(OPMUPOBAHHOCTH HaBbIKa pedieKcuu, MpU3HAHHUE
CBOETO IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPYroro 4yeJoBeKa;

7)  9KOon02U4eCcKoe0  60CNUMAHUA: ~ OPHUEHTAllMsl HAa  IPUMEHEHUE
MaTeMaTUYeCKUX 3HAHWM i1 penieHus 3ajad B 00JacTH  COXPaHHOCTHU
OKPYXAaIOMel Cpepl, IUTAHUPOBAHWE TIOCTYNKOB M OICHKA WX BO3MOXKHBIX
MOCJICICTBUMA JIJIT  OKPY’KAIOIICH Cpenbl; OCO3HAHWE TJIOOATBHOTO XapakTepa
HKOJIOTHYECKUX MPOOJIEM U ITyTeH MX PEIICHHUS,;

8) adanmayuu K UsMEHAIOWUMCS YCIIOBUAM COYUATILHOU U NPUPOOHOU CPEObL:

TOTOBHOCTh K JEHCTBUSM B YCIOBHUSX HEOIPEAEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JIeATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y JAPYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM JESATEIHHOCTU
HOBBIC 3HAHWS, HABBIKK W KOMIICTCHIIMM W3 OIBITA JPYTUX; HEOOXOIMMOCTH
(dbopmHpoBaTh HOBBIE 3HAHUS, (HOPMYIUPOBATh WAEH, MOHSITHS, THIIOTE3bl 00
00BEKTax W SBJICHUSAX, B TOM UYHCJIC paHEe HE M3BECTHBIX, OCO3HABATH JACHHUITUTHI
COOCTBCHHBIX 3HAHWUH W KOMIIETEHTHOCTECH, IUTAHMPOBATH CBOEC pPa3BUTHC,
CIIOCOOHOCTh OCO3HAaBaTh CTPECCOBYIO CHUTYAIIMIO, BOCHPUHUMATh CTPECCOBYIO
CUTYyallMI0 KaK BbI30B, TPEOYIOUUNA KOHTpPMEpP, KOPPEKTUPOBATh MPUHUMAEMBbIC
pemieHuss u AeHCTBUA, (OpMyIupoBaTh W OICHUBATH PUCKU M TOCIEACTBUS,
GhopMUPOBATH OIBIT;

9) 6ocnumanus UHGOPMAYUOHHOU KYTbMYPbL:

MPOSIBJICHHE WHTEpeca K HWCIOJb30BaHUIO ITU(POBBIX TEXHOJOTHH IS
ONTUMHU3AIMK TPOIIECCOB TOWCKA, aHaliu3a, 00pabOTKH, CO3JaHus, Mepeaadu
MaTeMaTHYeCKOW MH(pOpMAIMu M BU3YyalHU3alliid MaTeMaTHYECKUX O00OOIIECHUH U
pE3yNbTaTOB aHANIW3a; TOTOBHOCTh K HCIIOJB30BAHUIO IU(GPOBBIX WHCTPYMEHTOB
JUISL  BBITIOJIHEHHUS Y4eOHOW NESITENIbHOCTH TMPU M3YYCHHH MaTEeMAaTUKH;
CIIOCOOHOCTh MPUMEHSTH ITU(GPOBBIE NHCTPYMEHTHI B YCIIOBUSX pPEATU3AIMH MEp
0 TPEIYNPEKICHUIO BO3MOXHBIX HETAaTUBHBIX IOCIACACTBUH aKTHBHOTO U
CHUCTEMATHICCKOTO IPUMEHEHUS ITU(POBBIX TEXHOJIOTUH B yUEOHBIX IETIAX.

METANIPEIMETHBIE PE3YJIBTATbDI

1. Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE Y4eOHbIE JelicTBUS

1) Baszosvie nocuyeckue Oeticmeust:

BBISIBIIAITH M XapaKTePU30BaTh CYIIECTBEHHBIC MPHU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJIEICHHs] TIOHATUN, YCTaHABIUBATh CYLIECTBEHHbBIN MPU3HAK KIacCU(UKAIUY,
OCHOBaHMs 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMylnupoBaTh U NPeoOpa3oBBIBATh  CYXKICHHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;



BBISIBIIAITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U TTPOTUBOPEUHS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNI;

JienaTh BBIBOJABI C KCIOJB30BAaHUEM 3aKOHOB JIOTHUKH, JIETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIIOUCHH 110 aHAJIOTHH;

pa30upaTh JTOKa3aTEIhCTBA MATEMATHYCCKUX YTBEPXKACHHUHN (NIPSMBIE W OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIHHO JOKA3aTEeIbCTBA MATEMAaTHYECKHUX
(GbakToB, BBICTpaWBaTh apPTyMEHTAIIUIO, MPUBOJAWTH MPUMEPHI U KOHTPIPHUMEPHI,
OPUMEHSATh METOJ] MaTeMaTUYeCKOW MHIYKIHUH, OOOCHOBBIBaTH COOCTBEHHBIC
paccyXJIeHus;

BBIOMpATh CMOco0 pelieHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEILICHUSA, BbIOMpAaTh HauOoyiee MOAXOAAIIMK C  y4eTOM
CaMOCTOSATEIILHO BBIJICJICHHBIX KPUTECPHUEB).

2) Bazosvie uccnedosamenvckue Oeticmseusi.

WCITOJIB30BaTh BOIPOCHI KaK MCCJIEIOBATCILCKHN WHCTPYMEHT TIO3HAHUS,
dbopMyaMpoBaTh  BONPOCHl,  (PUKCUPYIOIIUE  MPOTUBOpEUUE,  MpoOiieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (hOopMUpOBATh THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UINIO, MHECHUE;

IPOBOAUTH IO CAMOCTOSITENILHO COCTABICHHOMY IIIaHY OKCIIEPUMEHT,
UCCIIEIOBAaHNE TI0 YCTAaHOBIIEHHIO OCOOCHHOCTEH MaTeMaTUYeCKOTO OOBEeKTa,
3aBUCUMOCTEN 00OBEKTOB MEXIY COOOM;

CaMOCTOSITeNIbHO (hOpMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBEICHHOTO  HAONIOJCHMS, HWCCIACAOBAHMS, OKCIEPUMEHTa, OIICHUBATh
JIOCTOBEPHOCTH TMOJYUYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U 000OIIECHHU;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKXKE BBIIBUTATH
MIPETOJIOKEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

3) Paboma c ungpopmayueti:

BBISIBIIATH HEJAOCTATOYHOCTh W HM30BITOYHOCTH HWHGOPMAIWMH, JaHHBIX,
HEOOXOMMBIX JIJIS PEIICHHMS 3a]1a4H,

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB U (JOPM IIPEICTABIICHUS,

BBIOMpaTh (QopMy mpenctaBiaeHuss UWHOOPMAIMKM W WILTIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, TuarpaMMaMu, HHOU rpauKoi U MX KOMOWHAIIUSMU,

OLICHMBATh HAAECKHOCTh MH(OpPMAIMU MO KPUTEPUSIM, MPEIIOKEHHBIM HIH
chOpMYIMPOBAHHBIM CAMOCTOSITENILHO.

2. KoOMMyHHKATHBHbI€ YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYKIACHHS B COOTBETCTBUHU C YCIOBUSIMU H
IEeIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PECHHUS B



YCTHBIX W MHUCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOAYy PELIEHUs 3a/JayH,
KOMMEHTHUPOBATh MOJYYCHHBIN Pe3yJIbTaT;

B XOJIe¢ OOCYXXJIEHMSI 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBbI,
npoOemMbl, pellaeMol 3a7add, BBICKA3bIBATh WJICH, HAIIEJICHHbIE Ha TIOHMCK
pELICHUs], COIMOCTABIATh CBOM CYXKIEHHUS C CYXICHUAMH JPYIrUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh PAa3jIMYMe M CXOICTBO TO3WIMNA, B KOPPEKTHOU (opme
dbopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;

NPEACTABIIATh PE3YJIbTAThl PELICHUS 3a/1a4d, SKCIIEPUMEHTA, UCCIEI0BaHUS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (OpMaAT BBICTYIUIGHHS C YYETOM 3a/iay
NPE3EHTALUN U OCOOEHHOCTEN ayIuTOPUH;

MOHUMATh M HCIOJIL30BaTh MPEUMYIECTBA KOMAHIHOW W WHAMBUIYaTbHON
paboThl MpU pEIIEHWH YYEOHBIX MaTEMaTUYECKUX 3aJad, NPUHUMATh LEJb
COBMECTHOM JeATEIbHOCTH, IUIAHMPOBATh OPraHU3alldi0 COBMECTHOM paloTHI,
pacnpenensaTh BUIbI padOT, JAOroBapHBaThCs, OOCYKJaTh MPOLECC U PE3yJbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykaeHHsl, OOMEH MHEHUH,
«MO3TOBbIE IITYpMbD» W UWHBIE); BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[bl, OLICHHBATh
KauecTBO pe3yJbTaTa M KaueCTBO CBOETr0 BKJIaJa B OOWIMN pe3yabTar Io
KpUTEpHUSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUS.

3. PeryisiTuBHBIC YHHMBEpCcaIbHbIC y4eOHbIE 1eCTBUA

1) Camoopeanuzayus:

BBISIBJIATH MPOOJIEMBI JIJIsl PEIICHHS B JKU3HEHHBIX M yYEOHBIX CHUTYaIlUsX,
OpPUEHTHUPOBATHCS B PA3TUYHBIX MOAXO0JaX MPUHITHS PEIICHUN (MHAUBUAYaAIbHOE,
IPYIIIOBOE);

CaMOCTOSITETIbHO COCTaBJISITh IUIAH, AJITOPUTM pEIIeHUs 3ajJayd (WIA €ro
4acTh), BBIOMpATh CIOCOO pEIICHUS C YYETOM HMEIOIIUXCS pPEeCcypcoB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBAaTh M KOPPEKTUPOBATH BAPUAHTHI
pelIeHuil ¢ y4eToM HOBOM MH(pOpMaIUu.

2) Camoxormpoib:

BJIAJIETh CIIOCO0AMHU CaMOMPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ynbrara
pEIIeHs] MaTEMaTUIECKOM 3a7ja4r, CAMOMOTHBAIIUU U PEIICKCUN;

NPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUTb KOPPEKTHUBbI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIbCTB,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yJbTaTa AESATEIbHOCTU MOCTABIECHHOW IeNu U
YCIIOBUSIM, OOBSCHSITh IPUYHHBI TOCTHKCHUS WU HEOCTYDKCHHS 11€7TH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.



3) OMOYUOHAbHBIIL UHMETIEKM.!

BBIPQKATh 3MOLIMHU MNPU H3YYCHHUH MATEMAaTUYECKUX OOBEKTOB U (PaKTOB,
JaBaTh SMOI[MOHAJIBHYIO OIIEHKY PEIlICHUs 3a1a4u.

MNPEAMETHBIE PE3YJIBTATDBI

5 KUIACC:

1) HMcnonb3oBarh MOHSATHS MHOKECTBA HATypajJbHBIX YHCEN, MHOXECTBa
LEJIBIX YKCEeI, MHOXKECTBA PAIIMOHAIBHBIX YUCET IIPU PEIICHUU 3a/1a4, IPOBEICHUN
PacCyKJICHUU U JI0KA3aTEIbCTB.

2) BbinonHATh, coueTass yCTHbIE M MHMCbMEHHbBIC MPUEMbI, apuMeTHUECKHUE
JIEUCTBUS C PallMOHAIBHBIMU YUCJIaMU, UCIIOJIb30BaTh CBOMCTBA YHCEI U MPABUIIA
JEVCTBUM, IPUEMBI PALIMOHATIBHBIX BHIUYHUCICHUN.

3) [IpuMeHsTh pa3HOOOpa3HbIe CIIOCOOBI M IIPUEMbI BBIYUCIICHHUS, COCTABIIATh
Y OLICHUBATh YKCJIOBbIC BBIPAKECHUS MPU PEIICHUU MPAKTUYECKUX 3a/ad U 3a/au
U3 IPYTUX YYEOHBIX MPEIMETOB.

4) OkxpyrisaTh 4YHClIa € 33JaHHOW TOYHOCTBIO, @ TakXKe [0 CMBICIY
MPAKTUYECKOM CUTyallud, BBINOJHATh NPUKUIKY W OLEHKY pe3yJbTara
BBIYUCJICHUW, OLICHKY 3HAYEHUW YHCIIOBBIX BBIPAXKEHHI, B TOM YHUCJIE IMpHU
pEUIEHNU NMPAKTUYECKHUX 3a]adu.

5) Pemath TekcToBbIE 3aaud apu(METHUYECKUM CIIOCOOOM, HCIOJIb30BATh
TaOJUIbI, CXEMBbI, YEpPTEXKHU, JPyTrue CpeACTBa NPEACTABICHUS IaHHBIX MpHU
pelieHnu 3aaad.

6) Jloka3pIBaTh ¥ IPUMEHSTH MTPHU PEIICHUH 3a]1a4 TPU3HAKH JETUMOCTH Ha 2,
4, 8,5,3,6,9, 10, 11, npuzHaku IeIMMOCTH CYMMBbI U IPOU3BEICHUS IIEIBIX
quces.

7) [lpumeHsTh MpU3HAKK 1eTUMOCTH Ha 7 1 13.

8) PackmanpiBaTh Ha MHOXKHUTENN HATypaJbHbIC YKCTIA.

9) CB0oO6OgHO oOmepupoBaTh MOHSATUSMU: YETHOE YHUCIIO, HEUETHOE YHCIIO,
B3aMMHO MPOCTHIC YHCIIA.

10) Haxonuth HauOOJIbIINKM OOLIWN eTUTEh U HaUMEHbIIIee 00111ee KpaTHOE
YHCell ¥ UCIIOIb30BaTh UX MPU PEUICHUHU 3a]a4.

11) Hcnonp30BaTh MaTeMaTHYECKYH) TEPMHUHOJOTHIO M  CUMBOJIHKY,
MIPUMEHSTH €€ B MIPOIIECCE OCBOEHUS yueOHOTO MaTepHaia.

12) Vcnonp30BaTh TOHSTHE TOXACCTBA, BBIMOJIHATH TOXICCTBECHHBIC
npeo0pa3oBaHus BbIPAXKEHUH, TOKA3bIBATh TOXKIECTBA.

13) BeimonHATs JeWCTBUS  (CIOKEHHE, BBIYMTAaHUE, YMHOXEHHUE) C
OJIHOWJICHAMHU U C MHOTOWJIEHaMH, B TOM YHCJI€ ISl YIPOILLIEHHUS BHIYUCICHHM.



14) [Joxa3blBaThb pABEHCTBO OTPE3KOB KACATEJIbHBIX K OKPYXHOCTH,
IPOBEJCHHBIX M3 OJHOM TOYKH, U MPUMEHATh ITO B PELICHUU I€OMETPUUECKUX
3ajad.

15) Jloka3biBaTh U MPUMEHATH MPOCTEUIINE I€OMETPUUYECKHE HEPABEHCTBA,
MOHUMATh UX MPAKTHYECKHUI CMBICIL.

8 KUIACC:

1) TloHnMaTh ¥ WCHOJIB30BATh MPEACTABICHHUS O PACIIMPEHUU YHUCIOBBIX
MHOYECTB.

2) CpobomgHo  omepupoBaThb  HOHATHUAMHU:  KBaJAPAaTHBI  KOpPEHb,
apu(MeTnyecKuil KBaJpaTHBIA KOpPEHb, HPPALMOHAIBHOE YHCIO, HAXOJUTH,
OLICHMBATh KBAJpPATHBIE KOPHHU, MCIOJIb3Ys NpPH HEOOXOJUMOCTH KaJbKYJSATOP,
BBINIOJIHATh MPe0Opa30BaHMS BBIPAXKEHUHM, COJEP)KAIIMX KBAJpaTHbIE KOPHH,
WCIIOJIb3YSl CBOMCTBA KOPHEW.

3) Mcnonp30BaTh HaYaJIbHBIE MPECTABICHUS O MHOXKECTBE JIEHCTBUTEIIbHBIX
YHCeN /ISl CPAaBHEHUS, OKPYIJIEHHUS U BBIYUCICHUHN, U300paKkaTh 1€HCTBUTEIbHbBIE
YKCJIa TOYKAMU Ha KOOPAUHATHOU MPSMOM.

4) Vicionb30BaTh 3alucy OOJIBIIMX U MAJIbIX YMCEI C MOMOIIBIO JIECATUUYHBIX
npobeit m crenenerd yucna 10, 3anuchbIBaTh M OKPYIJIATh YHUCIOBBIE 3HAYEHUS
peaNbHbIX BEJIUYHH C UCIIOJIB30BAHUEM PA3HbIX CUCTEM U3MEPEHHMIA.

5) CB0oOOgHO omnepupoBaTh MOHATHEM OCTaTKa MO MOIYJIO, NMPUMEHATH
CBOICTBA CpaBHEHUH MO MOJYJII0, HAXOJIUTh OCTATKA CYyMMBI U MPOU3BEICHUS 110
JAHHOMY MOZYJIIO.

6) Haxoauth fgomycTuMble 3HAUEHUS MEPEMEHHBIX B APOOHO-PALIMOHAIBHBIX
BBIPAKEHUSX.

7) [IpumeHsATh OCHOBHOE CBOMCTBO PAIIMOHATILHOM IpOOH.

8) DBoimonHsATe mnpuBeAeHUE —anreOpanyveckux podelt K - obiemy
3HAMEHATEII0, CI0’KEHHNE, YMHOKEHHE, JICICHHE allreOpandeckux Apooei.

9) BbIIOMHATH  TOXIECTBEHHbIE  MPeoOpa3oBaHMs  PaIlMOHAJIBHBIX
BBIPAKCHUMU.

10) IIpumenarp mnpeoOpa3oBaHUS BBIPAKEHUN ISl PEIICHHUS Pa3TUIHBIX
3aJ1a4 U3 MaT€MaTUKH, CMEKHBIX IPEIMETOB, U3 PEAIBHON TPAKTUKH.

11) TlpumeHATh TOHSATHE CTENEHU C LEIbIM [OKAa3aTelIeM, BBIOIHATh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTEIIEHH C LIETBIM MOKa3aTesIeM.

12) Haxoautb JOMyCTUMBbIE 3HAYEHHSI TEPEMEHHBIX B BBIPAKEHUSX,
coJiep Kalux apupMeTudecKrue KBaApaTHbIe KOPHHU.

13) Beimonusth npeoOpa3zoBaHus UPpaMOHATIBHBIX BBIPAKECHUN, UCIIONIB3YS
CBOMCTBA KOPHEMU.



14) Pemath npoOHO-paniiOHaIBLHBIC YPABHEHUS.

15) Pemarh nuHelHbIE ypaBHEHUS C TMapamMeTpamH, HECIOKHBIE CUCTEMbI
JIMHEWHBIX YPaBHEHUN C MapaMETPAMMU.

16) IIpoBOUTE HCCIEI0BAHMS YPABHEHUN U CUCTEM YpaBHEHUH, B TOM YHUCJIE
C TNpUMEHEHHEM TrpaduUYecKUX TPEACTaBIeHUN (yCTaHABIMBATh, WMEET JIH
YpaBHEHHE WM CUCTEMa YypaBHEHUU PEIICHUS, €CIM HMEET, TO CKOJIbKO, U
npouee).

17) IlepexoauTs OT cIOBECHOM (OPMYTUPOBKHU 3a7a4H K €€ aareOpandeckon
MOJEIN C IIOMONIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBII pe3yybTarT.

18) [IpumeHsATH CBOMCTBA YMCIIOBBIX HEPABEHCTB [IJIi CPAaBHEHUS, OLICHKH,
pellIaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM M MX CHUCTEMBI, JaBaTh
rpadUuecKyr0 WUTIOCTPAIIMI0O MHOXKECTBA pEUICHUM HEPaBEHCTBA, CHUCTEMBI
HepaBeHCTB. Jloka3bIBaTh HEPABEHCTBA.

19) IlonumaTe W HCHOJB30BaTh (PYHKUMOHAIbHBIE MOHATUS U SA3BIK
(TepMUHBI, CUMBOJIMYECKHE O003HAUEHUA), OMPENEATh 3HAUY€HUE (PYHKIUU IO
3HAYEHUIO apTyMEHTa, ONPENeNsATh CBOMCTBA (DYHKIINU 1O ee rpaduky.

20) Ctpoutb rpaduku (yHKIUN, OMKUCHIBATH CBOMCTBA YMCIOBOW (DYHKIIHH
no ee rpaduky. Pacno3HaBaTh OCHOBHBIC BHJbl YETHIPEXYTOJbHUKOB, HUX
AJIEMEHTHI, MOJIb30BAThCS UX CBOMCTBAMHU MPHU PEUICHUM T€OMETPUYECKHUX 3aj1ad.
PaznuyaTh mpu3Haku M CBOMCTBA MapajuiesiorpamMma, poM0a U MpsIMOYTOJIBHUKA,
JIOKa3bIBaTh WX U YBEPEHHO MPUMEHATH MPU PEIICHUU TeOMETPUUYECKUX 3ajad.
Pacrio3naBaTh HEeHTpaIbHO-CUMMETPUYHBIE (PUTYPBI U UCIOJIB30BaTh UX CBOMCTBA
IIpU PEIICHUU 33/1a4.

21) Bnanetb NOHATHSAMU MOA00US TPEYTOJIBHUKOB, KOd(hduIimeHTa moaoous,
COOTBETCTBEHHBIX JJIEMEHTOB MOJAOOHBIX TPEYTOJIbHUKOB. IMeTh TipencTaBiieHue o
npeoOpa3zoBaHuu MoAo0us U 0 NMoAoOHBIX (urypax. ITosnb3oBaThCcsi MpU3HAKAMU
noAoOusi TPEyroJbHUKOB MPHU PEIIEHUH T€OMETPUYECKUX 3anay. Jloka3piBaTh U
MPUMEHSITh OTHOIIEHHUS MTPOMOPIMOHATILHOCTU B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
JlokaspIBaTh U MpUMEHATH Teopemy Daneca. [I[puMeHaTh mogo0re B MPaKTUYECKUX
3a/1ayvax.

22) BwBoguTh M WCHOIB30BaTh MpocTedue (GopMynbl I TUIOMIAAH
TPEYroJIbHHKA, TTapajljieiorpaMma, poMOa U Tparnenuu. Beaucaars (pa3aundHbIMA
cnoco0aMu) IUJIOMIAJb TPEYroJdbHUKA M IUIOIIAAM MHOTOYTOJBHBIX (UTYD
(MonB3ysACh, i€ HEOOXOIMMO, KalbKyIATOpOM). [I[puMeHsITh MeTO MIoImaaeH s
penieHus 3aja4y. 3HaTh OTHOIICHUE TUIOMIA el MOAOOHBIX (PUTYyp U IPUMEHATDH NPU
pemienuu 3aaa4. [[puMeHsATh MOTy4YeHHbIE YMEHUS B MPAKTUYECKUX 3a7adax.



23) IlpuMmeHSATHP NOJYYEHHBIE 3HAHUA HA NPAKTUKE — CTPOUTH
MaTeMaTUYECKUEe MOJEIM JUIS  3aJad  pPEaJbHOM JKU3HU U NPOBOJUTH
COOTBETCTBYIOLLIME BBIYMCICHUS C MPUMEHEHHEM MOJO00US U TPUTOHOMETPHUU
(monb3ysch, rae HE00X0UMO, KaJIBKYJISITOPOM)



TEMATHYECKOE IINTAHUPOBAHHUE

5 KIIACC
DJIEeKTPOHHbIE
OcHoBHbBIE
No 1/ HanmeHnoBaHue pa3ae/ioB U TeM KoanuectBo  OcHOBHOe (uu¢posBbie)
°n/m BHU/IbI
NPOrpamMMbl 4acoB coJep:KaHue o0pa3oBaTejibHbIE
AeSTeIbHOCTH
pecypcsbl
Hcropus
BO3HUKHOBEHUS U
pa3BUTHUS TEOMETPUHU.
WHcTpyMEeHTHI AJist
U3MEpPEHUN 1
ITOCTPOEHHUH.
P Munu-
B3anmHuoe
UCCIIEIOBaHUE:
PacCIoJIOKEHUE TOUCK
. YTO TaKoe,
Ha npsmoil. Mzamepenue
OnemeHTsl ucTopun. O01IMEe TOHATUS Teopema,
1 3 JUTMHBI OTpe3Ka, .
reomeTpun. OCHOBHBIE PUTYPBI CBOMCTBO,
PacCTOSTHUE MEXKIY
MPU3HAK,
ToukaMu. BzaumHoe
JI0Ka3aTeNbCTBO,
pacroyioxKeHue
onpeaerneHue
npsiMbIx. Jlomanast.
Bunnl 1oMaHEBIX.
JnuHa moMaHou.
MHOrOyronbHUKH.
ITepumerp
MHOT'OYTOJIbHHUKA.
Hemumocts u e CpaBHeHmEe
Yucna u BeIuucieHus. JlemuMoCTb. .
2 2 cBoiictBa. [Ipu3naku apudmernyeckor
CroKeTHBIE 3a0a41
JIeIUMOCTH Ha 4, 6, 8, ou




11. Ilpusnaku
JenuMocTH Ha 7, 13
(YHUBEpCAIBHBIN
crioco0). Perenune

anredpandecKoro
METO/]Ia PEIICHHS
3ajay;
JIOCTOMHCTBA H

3a]1a4 [TOBBILLIEHHON HEJ0CTaTKU.

CJI0KHOCTH. Maremarnueckoe

Apudmernaeckuit COpPEBHOBAHUE —

METOJI PEeIIEHUS pelieHue

CIOXKETHBIX 3a7a4 CIOKETHBIX 3a/1a4

pa3HbIMU
METOJIaMHU

TpeyroabHUKH.

PaBHbIE TpEYroIbHUKH

B F€OMETPUYECKUX IIpakTukym no

KOH(HUTyparusx. pELIeHNUIO 3a/1a4.

IIpu3Haku paBeHCTBa HccnenoBanue:
Tpeyronsauku. IIpusHaku paBeHcTBa

TPEYrOJIbHUKOB. paBHBIE
TPEYroJIbHUKOB

[Tpu3Haku paBeHCTBa TPEYrOJIbHUKHU B

MPSIMOYTOJIBHBIX reOMETPUUYECKUX

TPEYrOJIbHUKOB. KOHpUrypanusx

Ilepnenaukynsap u

HaKJIOHHAs

IIpencraBnenue [IpakTukym no

3aBUCHUMOCTH MEXTY pEILIEeHUIO

BEJIMYMHAMU B BUJIE IIPAKTHKO-
AnrebpanyuecKue BHIPAKCHHS bopmybL. OpPUEHTUPOBAHHBI

Jloka3zaTenbcTBo X 33/1a4 Ha

TOXKJIeCTB. Pa3Hble HaXO0XJICHUE

MOJIXOJIBI K HEU3BECTHBIX




JI0Ka3aTeNNbCTBY BEJIMYHH C
TOXKJIECTB IIPUMEHEHUEM
dbopmyL.
Uccnenosarenne
CooTHoIIEHUS MEXY Kas pabora :
CTOPOHAMH U yIJIaMU rE€OMETPUUYECKUE
TPEYTrOJIbHUKA. HEPaBEHCTBA.
TpeyroibHHUKU U T€OMETPUUECKUE
HepasenctBo IIpaxkTukym o
HEpaBEHCTBa
TPEYroJbHUKA. pELIEHNUIO
PaccrosiHue oT Touku IIPAKTHKO-
JI0 IIPSIMOM OpPUEHTUPOBAaHHBI
X 3a/ad4.
[IpakTukym no

YpaBHEHHUS U CUCTEMBI YPAaBHEHUIN

OceBas cummeTpust

Pemenue ypaBHeHUN.

@urypsl ¢ 0CEBOI
CUMMETpHEN.
[Ipumepsl cummeTpun
B OKPY’KAIOIIEM MHUPE

PELIECHUIO 3a1a4:
OT MPOCTOTO K
CIIOXKHOMY —
pelienue
YPaBHEHUHU
MartemMaTtuueckoe
COPEBHOBAHUE —
pelieHne
MaTEeMaTHYCCKUX
3a1aq

Uccnenosarensc
Kas pabora.
[TocTpoenne
Mojiesneit (B Tom
qHcIe C
HCI0JIb30BaHUEM




«MaTeMaTHYECKH
X TIAKETOBY).

IIpoexr:
CUMMETpHUS B
OKpY’KaoIleM
MUpE
CymMa BHYTPEHHHX
YHIOB [IpakTukym no
MHOT'OYT'OJIbHUKA.
pELIEHNUIO
KacarenbHas u
8 MuoroyronsHukd. OKpY>KHOCTh 1 MPaKTUKO-
ceKylIas K
OpPUEHTUPOBAHHBI
OKPYKHOCTH.
X 3a/ad4.
OKpyXHOCTB,
BIIMCAHHAas B YIroJl.
OBLIEE KOJIMYECTBO YACOB 110 17

ITPOI'PAMME




8 KVIACC

Ne HaumeHoBaHue pa3/ie/ioB U TeM
n/n MPOrpamMmbl

Uucna 1 BeIYMCIIEHUS (KBaJpaTHbIE

1 KOPHH, UppallMOHAJIbHBIEC YUCIIA,
CTETICHH)
2 AnrebpanuecKue BhIpaXKEHUS

KoaunuyecTBo
YyacoB

OcHOBHOE
cojlep:KaHue

KBanpaTHblii KOpEHbD.

Breimonnenue
ornepanuii ¢
HMppalyoHaJIbHbIMU
yuciiaMu. TOYHOCTh
MPUOJIKEHUS
HMPPaLlOHAIBEHOTO
YyuCia Ipy PElIEHUN
3anay. OkpyriaeHue
MPPALMOHATIbHBIX
YHCell, IPUKHUIKA
pe3yJibrara
BBIUHCIICHUH

HpobHo-
parroHaIbHbIE
BBIPXKEHUSI.
Cremnenu.
Beimonnenue
TOXKIECTBEHHBIX
npeoOpa3zo—BaHUI
paroHaTbHBIX

OCHOBHBIE BHIBI
IeATEJIbHOCTH

[IpakTukym no
pEILIEHNUIO 3a/1a4: OT
IIPOCTOTO K
CII0)KHOMY.
NccnenoBarenbekas
pabora.
KBanpathsie
KOPHH.

IIpaxTkym 1o
PELICHUIO 3a/1a4: OT
IIPOCTOTO K
CIIO)KHOMY

DJIEeKTPOHHbIE
(mudpoBbie)
oOpa3oBaTeJibHbIE

pecypchl




YeTbIpexyroabHUKU

BBIPAXKECHUI

[Tapannenorpamm,
€ro MpU3HAKYU U
CBOMCTBA.
[IpsamMoyronbHUK,
pomO, KBaapar, ux
MIPU3HAKU U
cBorcTBa. Tpanenus.

[IpakTukym no
pEIIeHuIo 3a/1a4: OT
MIPOCTOTO K
CII0)KHOMY.
Uccnenosarensckas
pabota. 3HaKOMBIE

PaBnoGenpennas HE3HAKOMBIE
Tpaneuusi, eé YeThIPEXYTOJbHUKU
CBOWCTBA U MIPU3HAKU
KBagparusie NccnenoBarenbekas
YpaBHCHHSI. pabora:
Omnpenenenue PaBHOCUIIBHOCTD U
PaBHOCUIIBHBIX CJIEJICTBUE.
YPaBHEHUH. [TpakTuky™m 10
IIpuMeHeHre CBOMCTB ~ PEILLIECHUIO
YPaBHEHHH C OJJHOU CIOKETHBIX 3a/1a4.
[IEPEMEHHOM. IIpaxTukym 1o
Onpenenenue PELICHUIO 3a]1a4: OT
YpaBHEHHS 1 HEPABEHCTBA
KOJIMYECTBA IIPOCTOTO K
JeHCTBUTENbHBIX CII0)KHOMY —
KOpHEH KBaJPaTHOTO JIpoOHO-
ypaBHeHUs. Perenne | panuoHanbHbIE
IpoOHO- ypaBHEHHUS.
paloHaIbHBIX HccnenoBarenbsckas
YPaBHEHHUH, pabota (B TOM
CBOJSIILIUXCS K quCIIE C
JUHEHHBIM WIH K HCIIOJIb30BaHUEM




KBaJIpaTHBIM
YpaBHEHUSM,
MCII0JIb30BaHUE
METO/1a 3aMEHBI
[IEPEMEHHOM.
Peenne TekcToBBIX
3aj1au
anredpandecKum
CIocoOoM: mepexot
OT CJIOBECHOI (opmy-
JIUPOBKHU YCIIOBUS
3a/1a4u K
anredpandecKou
MOJICIIU ITyTEM
COCTaBIICHUS
YpaBHEHHUS;, pEIICHUE
COCTaBJIEHHOTO
ypaBHEHUS,
WHTEpIpeTaIus
pe3ynbrara.
I'papuueckas
WHTEpIpeTaIus
YpaBHEHUU C IBYMS
MEepEMEHHBIMU

«MaTEMaTHYECKUX
MMaKeTOBY):
rpaduueckas
UHTEpIpeTaius
YPaBHEHUU C JIBYMsI
MePEMEHHBIMU.
MoaenupoBanue
Pa3IMYHBIX
CUTYyaLNi

[{eHTpabHO-CUMMETPHYHBIE (DUTYPHI.
[TpornopuroHaIbHBIE OTPE3KH.
[Tomo6ue. [IpeobpazoBanue mopo0us.
[Lnomanu.

dopMyIHpOBKa
OIIPE/ICIICHUS 1
JI0Ka3a-TeIbCTBO
CBOMCTB IICHTPAIBbHO-
CHMMETPHY-HBIX
¢uryp. Cpennsist

CaMocTosTeIbHOE
OTKPBITHE: UTO
TaKoe
npeoOpa3oBaHue
mogoous?
HccnenoBarennckas




Jloka3arenbcTBa HEPABEHCTB

JIUHUS TPEYTOJIbHHKA.
Cpenusis TuHus
Tpaneuuu. Teopema
dareca.
IIponopunonaibHbIe
oTpe3ku. Brenenne
TTOHSTHS
npeoOpa3oBaHus
moxo0us M HoI00OHBIX
¢uryp. CooTHOIICHUS
B IT0JIO0HBIX
¢durypax. 3agaun Ha
HaXO0XKJICHUE
TJTOIIAAM C
HCIIOJIb30BAHHEM
pa3OMeHHs Ha YacTH U
JIOCTpavBaHUE.
Merton miomaaeu.
OrneHka 3HaYCHHS
BBIPAXKEHHUS C
HCIIOJIb-30BaHHEM
HEPaBEHCTB.
IIpuMeHeHne CBOWCTB
HEPaBEHCTB B XOJI€
perieHus 3auad.
Onpenenenne
PaBHOCHIIBHBIX
HEPaBEHCTB.
JlokazaTenbCTBO
HepaBeHCTB. Pelienue

pabora (B TOM
quCle C
HCIIOJIb30BaHUEM
«MaTeMaTUIeCKUX
MAKETOBY): YTO
Takoe (ppaxran?
[IpakTukym no
pEIIeHHIO 3a/1a4

[IpakTrueckas
pa0ora:
IIOCTPOEHUE
Mozesen —
HEPaBEHCTBO KaK
MOJIEb PEATbHON
CUTYyallH.
CaMocTosTeIbHOE
OTKPBITHE: METOIBI
JI0Ka3aTellbCTBa
HEPABEHCTB.
MaremaTtudeckoe




TEKCTOBBIX 3aJ1a4 C
MTOMOIIIBIO JIMHEHHBIX
HEPABEHCTB C OJHOM
[IEPEMEHHOM.
HccnegoBanue
JIMHEHHOTO
HEpPaBEHCTBA C OJIHOU
MEPEMEHHOM C
rapaMeTpoM

COPEBHOBAHHUE —
perieHue 3aaau
pa3HBIMU
METOHAMH.
HccnegoBaTenbcKas
pabora: TuHelHHOe
HEPaBEHCTBO C
OJIHOM MEepPEMEHHOM
C IapaMeTpoM

[IpsAsMOyTOIBHBIE TPEYTOIBHUKH

DyHKIMHU

Teopema [Iudaropa u
€c IPUMEHEHMUE.
Jloka3zaTenbcTBo
COOTHOILIEHUH MEXIY
IIPONOPLUOHAIBHBIMU
OTpe3KaMH B MPSIMO-
YT OJIbBHOM
TPEYTroJbHUKE.
IIpumeHeHne
COOTHOLIEHUH IIPU
peleHnn
reOMETPUUYECKUX
3a1ad.
Tpuronomerpuueckue
byHKIMH B
PSIMOYTOJIBHOM
TpPEeYroJbHUKE.

[Touck obGnactu
OINpeeNICHUs U
MHO€ECTBA 3HAYCHUU

[IpakTukym no
PELIECHUIO
IIPAKTUKO-OPHUEH-
THPOBAHHBIX 33]1a4.
CamocrosiTenbHOe
OTKPBITHE: UYTO 5
3HAIO MPO
MIPSAMOYTOJIBHBIN
TPEYrOJIbHUK?
Maremarnueckoe
COpPEBHOBAHHE —
peleHue 3aga4
pa3HbIMH METO/IaMHU

UccnenoBarenbpckas
pabota (B ToM
YHCIIE C




bynakuuu. ['paduk HCIIOJIb30BaHUEM

bynkmm K/X. «MaTeMaTUYECKUX

Oyukiusa Buaa (ax + MMaKeTOBY):

b)/(cx + d) HCCIICIOBAHKE
GbyHKIHH.
CaMocTosTeIbpHOe
OTKPBITHE:
dbyHkuus Buaa (ax
+ b)/(cx + d)
HccaenoBarenbckas
pabora: 1eIMMOCTb.

DopmyIHpoOBKa CamocrosTeapHoe

onpeneacHus OTKPBITHE:

JIETMMOCTH HalleJIo,
Yyucesl, CPaBHUMBIX 1O
JTAHHOMY MOJTYJIIO.
Bremoaaenmne
JICTICHHUS C OCTaTKOM.

CpaBHEHHE T10
MOJIYIIIO.
[TpoGemHbIi
[IPAKTUKYM:
pelieHue 3a1a4 Ha

9 Yucna v BBIYUCIEHUS: JEIUMOCTD Jloka3aTenbCcTBO U ITIOMCK OCTaTKOB
IIPUMEHEHHE CBOMCTB = CYMMBI U
CpaBHEHUH 110 [IPOU3BEIEHHUS 110
MOZYJIIO. MOZYIIIO.
Haxoxnenue Maremarnueckoe
OCTaTKOB CyMMBI U COPEBHOBAHUE —
IIPOU3-BEJECHUS 110 penieHue 3a1a4 Ha
JTAHHOMY MOJYJIIO JIETTUMOCTb U
CpaBHEHUE 110
MOZYJIIO
10 Bnucannele u onrcanHbIe Bnucanneie n [IpakTukym no




YETBIPEX YT OJIbHUKHU

[ToBTOpEHME, 0000IICHUE,
CHUCTEMAaTU3ALIUS

11

OBHIEE KOJIMYECTBO YACOB 110
ITPOI'PAMME

17

LEHTPAJIbHBIC YIJIbI.
Yrael mexny
XOpJaMu 1
CEKYIIUMHU.
Bnucannsie u
OIMMCaHHbBIE
YEThIPEXYTOJIbHUKH.
Bzanmuoe
pacIoIokKEHUE ABYX
OKpYKHOCTEH

Breimonnenue
HCCIIeIOBATEIbCKOM
paboThl. BeimonHeHue
Y 3al1UTa MPOEKTA

pEeIIeHuIo 3a/1a4: OT
MPOCTOTO K
CIIO’)KHOMY

HccnenoBarensckas
pabora:
YeTbIpexyrojJbHUKH
U OKPY>KHOCTH
IIpoekr:
YeTsIpexyrojJbHUKN
U OKPY>KHOCTH




ITOYPOYHOE IIVTAHUPOBAHUE

5 KJIACC
KosmuecTBo yacos DJIEeKTPOHHbIE
Ne n/n Tema ypoka Konrpoabnsie IIpakruyeckue tuppobLIe
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes:
Hcropus BOSHUKHOBEHUS U Pa3BUTHS
1 reomeTpud. [TonsTus: akcuoma, Teopema, 1
CBOMCTBO, IIPU3HAK, I0KA3aTENbCTBO,
olpezeiieHue
5 HNHCTpyMEHTBI 11 MU3BMEPEHUN U TOCTPOCHUM. 1
[IpakTukym
B3aumHoe pacronoxeHue ToueK Ha IPSIMOH.
3 N3mepenue nimHbI 0OTpe3Ka, pacCTOsTHUE 1
MEXIy TOYKaMu. B3anMHoOe pacnosoxenue
MPSIMBIX
4 Jlomanas. Buapl m1oMaHbIX. J[1MHA JOMaHOM 1
5 Mmuoroyronsauku. [lepumerp 1
MHOI'OYT'OJIbHHKA.
6 [Ipu3Haky AenMMOCTH CyMMBI M IIPOU3BEICHUS 1
LEJIBIX YMCEJI ITPU PELICHUH 3a/1a4
7 MareMaTnueckoe COpeBHOBaHUE: 3a/1a4 Ha 1
JEIUMOCTb
Tpeyroneauku. IIpu3Haku paBeHcTBa
8 TPEyroJIbHUKOB. [IpakTUKyM 110 pEIIEHHIO 1
3a1a4
9 YpaBHeHUS 1




10 [IpakTUKyM MO pelIeHuIo 3a/1a4. Y paBHECHUS 1

11 @urypsl ¢ oceBoil cummerpuen. Ilpumeps! B 1
pupoie

12 IIpoekt «CuMMeTpus B OKpYKaIOLIEM MUPE»

13 CymMa BHYTpPEHHHX YIJIOB MHOTOYTOJIbHUKA

14 OKpy>KHOCTb
B3aumnoe pacronoxeHne OKpyKHOCTU U

15 npsmoii. KacaTtenbHas u cexyias K 1
OKPYKHOCTH

16 [TpakTuKy™m 110 pCEHeHj/IIO 3aJa4d Ha MOCTPOCHHE 1
LHUPKYJEM U TUHEHKOM

17 [TpakTuKy™m 110 peIUHeHumo 3aJa4 Ha MOCTPOCHHE 1
UPKYJIEM U JTMHEUKOH

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 17




8 KVIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Ne uudposeie
" Tema ypoka Beero Kontpoabubie IlpakTuueckue 0GpazoBaTETbHbIC
padoThI padoThI pecypes:
1 IIpuMeHeHue cBOMCTBA CPaBHEHUM 110 MOYJIIO 1
5 [TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAILINX 1
KBaJIpaTHbIE KOPHU
3 CpaBHeHuE UppalMOHAIbHbBIX YUCEI
4 Teopema Paneca
5 KBanparssle ypaBHeHMs. [JUCKpUMUHAHT. 1
®opmybl KOpHEN
6 Teopema Buera. Pemenne ypaBHeHn 1
3aauy Ha HaXO0XJICHUE TUIOIIAIH C
7 WCIIOJIb30BaHWEM pa30MeHUs Ha YacCTH U 1
JIOCTparBaHHe
3 Pemienue 1po6GHO-pallOHAIBHBIX YPAaBHEHHIA: 1
3aMEHa IEPEMEHHON
9 [Ipumenenne teopemsl [ludaropa npu pemenun 1
MPAKTUYECKUX 3a7a4
10 CuHyC, KOCHHYC, TAHT€HC U KOTAHT€HC OCTPOr0 1
yria npsiMOyrojbHOTO TPEYroJbHUKA
11 Yrenue cBOMCTB QyHKINU 1O ee rpaduKy 1
12 BrnucanHble 1 onMcaHHbBIE YETHIPEXYTOIbHUKH. 1

[IpakTHKyM IO PELICHUIO 33]1a4




13 BriricanHbie ¥ OMUCaHHBIE YETHIPEXYTONbHUKH. 1
[IpakTuKyMm 1o pereHuro 3aaad

14 HccnenoBarenbekas padora «HeThIpexXyrobHUKN 1
U OKPYXKHOCTH

15 Pemefme TEKCTOBBIX 33]1a4 C Hf)MOIJ.[bIO ) 5
JUHEHWHBIX HEPABEHCTB C OJHOU NMepeMEeHHON

16 I/ICCJ'IC,I[OBaHUI/IC JIMHEMHOTO HEPABEHCTBA C OJTHOM 1
MEPEMEHHOI C mapaMeTpom

OBIIEE KOJIMYECTBO YACOB 110 ITIPOTPAMME 17




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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