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HOACHUTEJBHASA 3AIINCKA

OO0mas xapakTepucTHKa Kypca

Hacrosimas paboyas mnporpaMma Kypca BHEYPOUHOH —J€ATEIbHOCTH
«TpynHble BOmpockl MaTeMaTUKH. 7—9 Kiacchb» pa3paboTaHa B COOTBETCTBHM C
TpeOOBaHUAMU (DellepalbHOrO TOCYIapCTBEHHOIO 00pa30BaTEIbHOIO CTaHAAapTa
OCHOBHOTO o0mero obpazoanus (gaiee — PI'OC OOO) u HampaBieHa Ha
OpraHU3aIrIi0 00yUYEeHHUSI MAaTEMAaTUUECKOMY COJIEPKaHUI0, BHIXOJIAIIEMY 32 PaMKH
@denepanbHOil pabouelt mporpamMmbl MO y4yeOHOMY mpeaMmery «MaremaTthkay
(6a30BBIN YpOBEHB) OCHOBHOTr'O 00IIero oopazoBanus (nanee — OPII), ¢ yuetom
UCIIOJIb30BaHUS BUJIOB JACSITEIILHOCTH 00YYarOIIUXCsl, OTJIMYHBIX OT YPOUHBIX.

IIpu pazpabomxke [Ipocpammsl yuumuvleéaiucy ciedyroujue OOKYMeHmol.

— nmucbMO MuHucTepeTBa npocseuieHuss Pocculickon @enepauuu ot S UroIIs
2022 r. Ne TB-1290/03 «O nHampaBiaeHHH METOAWYCCKHX PEKOMCHJIAIHI) I10
OpraHu3allid BHEYPOYHOW JEATEIHLHOCTH B paMKax pean3aluyd OOHOBIIEHHBIX
(dbeneparbHBIX TOCYIapCTBEHHBIX O0pPa30BaTENBHBIX CTAHAAPTOB HAYAIHLHOTO
0oOLIEro 1 OCHOBHOI'O 00ILIEr0 00pa30BaHus;

— pacnopsbkenue IlpaBurensctBa Poccuiickoit denepannu ot 19 HOs0ps
2024 1. Ne 3333-p «O06 yTBEpKJICHHH KOMILJIEKCHOTO IUIaHA MEPOMNPUATUH IO
MOBBIIIIEHUIO KAYECTBA MAaTEMaTUYECKOT0 M €CTECTBEHHO-HAYYHOTO OOpa3oBaHUs
Ha niepuon 110 2030 rogax.

AKTYaJIbHOCTH Kypca

B ycnoBusix peanuzaluu Takoil CTPATErMYECKOW 3a/aud, KaK JOCTHKEHUE
TEXHOJIOTUYECKOTO CYBEPEHUTETA CTPAHBI, TIEpe]l MaTeMaTHYECKUM 00pa3oBaHUEM
B UHCJIC TJABHBIX I[IOCTABIICHBI CIICYIOIMIUE IEIN: Pa3BUTUE TBOPYECKUX U
MCCJIEIOBATEILCKUX CIIOCOOHOCTEN OOyYaronmmxcsi, WX MOATOTOBKA B MpPOIIecCe
oOy4eHHsl MaTeMaTUKe K BBIOOpPY mpodeccuii, CBI3aHHBIX C PAa3BUTHEM TOYHBIX U
€CTECTBCHHBIX HAYK M TEXHOJIOTMU. Kak Ba)XKHBI KOJWYECTBEHHBIN IMOKA3aTEIb
MOBBIIIIEHUS UHTEPECAa K MATEMATUKE BBIICNSAECTCS POCT KOJIMYECTBA BBITYCKHUKOB,
BHIOMpAIOIINX HA TOCYJAapCTBEHHOM WTOTOBOM AaTTECTallMM dSK3aME€H IO
MareMaTuke Ha Ipo(PUILHOM YpOBHE.

OcBoenne mpearaemoit IIporpaMmbl  COCOOCTBYET TMOBBIIMICHUIO Y
0o0y4Jaromuxcsi YpoBHS MOTHBAIIMU K U3YYEHUIO MATEMAaTHKH, K TMPOJIOHKEHHUIO
nzydyeHus: marematuku B 10—11 kiaccax Ha yriyOJeHHOM YPOBHE U OPUEHTUPYET
Ha BBIOOp €IMHOIO TOCYIAapCTBEHHOTO JK3aMEHa MO MaTeMaTuKe MPOQUIbHOIO
ypoBHsi. Kpome Ttoro, ocBoenue mpemiaraemoro B IIporpamme conepkaHus
MO3BOJIIET PACIIUPUTh KPYr pEIIaeMbIX MaTEMAaTHYECKUX 3aJad 3a CYeT
BKJTFOUEHMS MPOOJIEMHBIX, HECTAHJAPTHBIX 3aja4, 3a/a4d MPUKIATHOTO XapaKTepa,
BBITIOJIHCHUST HCCIIEJOBATEIbCKUX pabdoT, B TOM HYHCIE C MEXIPEIMETHBIM



COJIEpKaHHEM, U3YUEHUsI JOTOJHUTEIbHBIX BOIIPOCOB KAK TEOPETHUYECKOTO, TaK U
MPAKTUYECKOTO Xapakrepa.

IIpenycmotpennbie [IporpamMmon BUAbI AEATEIBHOCTA — UHAWBUAYAIbHAS U
rpynmnoBasi IPOEKTHAass M HCCIEAOBaTeNIbCKas AESTENbHOCTh — CIIOCOOCTBYIOT
Pa3BUTHIO TO3HABATENIbHBIX, PETYISATUBHBIX U KOMMYHUKATHUBHBIX YMEHUU
oOyuaromuxcsa. [Iporpamma COOTBETCTBYET WUJAEE€ PpACUIMPEHHS TPUKIATHOM
HaIpaBJIeHHOCTHU Kypca MaTeMaTUKH Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHusl.
Peanmuzanust kypca CHocoOCTBYET BBISIBICHHIO TAJaHTIMBBIX U OJAPEHHBIX
oOy4Jaronmxcs, MoAAepKKe X TAIAHTOB U PA3BUTHIO CIIOCOOHOCTEH.

B OOJIBIIMHCTBE TeM Kypca npearnoiaraeTcs BBITIOJIHEHUE
UCCIIeIOBATEIBCKUX PaboT. YueOHOoe HcclieJoBaHuE IO MaTeMaThKe B 79 kiaccax
MpearnosaraeT nojydeHue cyObeKTUBHO HOBOTO JIJIsl 00YUaloIIerocs pe3yibrara u
HampaBieHo Ha (GOPMHUPOBAHUE MCCIIENOBATEIbCKUX YMEHHM: BBIJCICHHE
npoOJieMbl, OpraHU3alusl U aHAJIW3 JAHHBIX, BBIABUKEHHUE THUIIOTE3bl, MPOBEpPKa
TUMOTE3bl, (OPMYIHPOBAHUE BBHIBOJOB U TMPEACTABICHUE pPE3yIbTaTOB Ha
rpaMOTHOM MareMaTudeckoM s3bike. [lporpamma Moxer ObITH BOCTpeOOBaHa
00y4aroIMUMUCS, KOTOPbIE UMEIOT UHTEPEC K U3YUCHUIO MaTeMaTUKH, TOTOBSITCS K
Y4acTHUIO B OJIMMIIMA/IaX MIKOJbHUKOB [0 MAaTEMATUKE U YIIIyOJICHHOMY U3YUYEHUIO
MaTeMaTUKHU Ha YPOBHE CpeIHero o0Iero oopa3zoBaHusl.

Heas 1 3a1a4n Kypca

Peanuzanusi BHEYypOUHOUN JEATEIBHOCTH SIBISETCS HEOTHEMJIEMOM YacThIO
oOpa3oBarejIpbHOrO Ipoliecca, oOecreurBasi B TOM  YHUCJIE BO3MOXHOCTD
dbopmupoBaHus 00pa3oBaTEIbHBIX MPOTPAMM PA3IMYHOTO YPOBHS CIIOKHOCTH H
HaIpaBJICHHOCTH C Yy4YeTOM OO0pa30BaTelIbHBIX MOTPEOHOCTEW M CIOCOOHOCTEMN
00y4JaroIuxcs, BKII0Yasi OJIAPEHHBIX JCTEH.

Lens IIporpammbel  — obecnednTh WHAWBUAYAIbHBIE TOTPEOHOCTH
OoOyJaromuxcss B W3YYCHHUHM COJACPKAHUS MATEMATUKH, BBIXOMISIIETO 32 PaMKH
porpamMmsl 0230BOrO YPOBHSL.

3agaum Kypca:

1. TloBbllieHHWE YpOBHA MATEMAaTHUYECKON TMOJTOTOBKHM OOyYarolIuXcs,
pa3BUTHE YCTOMYMBOrO UHTEpEca K ydeOHOMY IpenMeTy «MaremaTukay.

2. Pa3BuTHE TBOPYECKUX CIOCOOHOCTEH, MPOCTPAHCTBEHHOTO BOOOPaKEHMS,
TEOPETUYECKOr0 MBIIICHUS U MAaTeMAaTH4YeCKOW MHTYMIIMH, YMEHUN paccyXIaTh
JIOTUYECKU U aHAJM3UPOBATH CUTYAIIUH.

3. VYranyOnenue © 3akperuieHHe 0a30BbIX 3HAaHHM, (HOpPMHUpPOBaHUE
YCTOMYMBBIX HABBIKOB PEILICHUS] HECTAHJAPTHBIX U OJMMIIUAIHBIX 33]1a4, OCBOCHUE
HECTAH/IAPTHBIX OJAXOJ0B U OPUTUHAIIbHBIX PEIICHUI.



4. O3HakOMJICHME C  JONOJHUTEIbHBIMH  pPa3felaMd  MaTE€MaTHKH,
BBIXO/SIIMMU 32 paMKH 0a30BOr0 Kypca.

5. Bocniutanue caMOCTOATEIbHOCTH, HACTOMYMBOCTH U OPraHU30BAHHOCTU B
XO/JI€ PEILICHUS CIOKHBIX 3a]ad.

6. Pa3BuTHEe HaBBIKOB KOMaHJHON padOThI, JPYXKECKOr0 COMEPHUYECTBA U
3I0pOBOM KOHKYPEHIIMU CPEId CBEPCTHUKOB.

7. lloaroroBka o0Oy4alIIUXCAd K YYacTUIO B IIKOJbHBIX, PAMOHHBIX,
TOPOJICKMX, PETrHOHAIbHBIX, BCEPOCCUMCKUX OJUMIIMAJAX, KOHKypcax W
COPEBHOBAHHUSX 110 MATEMATHKE.

8. IloBelieHHE yPOBHS TPAaMOTHOCTM B OOJACTH  HUCIOJIb30BaHUS
«MaTEeMaTHYECKUX [AKETOBY», O0O0ECIEeUMBAIOLIMX aBTOMATH3aLUI0 IPOLIECCOB
MOKMCKa, aHanmu3a, o0pabOTKU, co3daHus, mepenadyu, (opmanusanuu (B BUIE
CTAaTUYECKUX M JWHAMUYECKHX TIpaHKOB, IuarpaMM M HPOYHMX BU3yalIH3alHil
pe3yJIbTaTOB aHAJIM3a U MAaTeMaTHYECKUX 3aKOHOMEPHOCTE) B Ipoliecce yueOHOM
JESATENBHOCTU MTPU U3yYEHUH MATEMATHKH.

9. Pa3ButHe TBOpPUECKUX CIOCOOHOCTEW, TEOPETUYECKOIO MBIIUICHHUS Ha
OCHOBE  MHCHOJB30BAHHUS  LU(PPOBBIX  HMHCTPYMEHTOB (B TOM  YHUCJE
«MaTeMaTHYeCKUX TMaKeToB») B OOJAaCTH MOJAEIHUPOBAHUS, HWMUTAUUUA H
MHTEpHpeTaluu aOCTPAaKTHBIX MaTEMaTUYECKUX OOBEKTOB M 00pa3oB B BUJE
pa3sNUYHBIX BU3yaldu3alMid (B TOM 4HCIE€ MPOCTPAHCTBEHHBIX OOBEKTOB).
[Iporpamma paszpaboTraHa ¢ yuyeToM pekoMmeHaanui denepanpHol paboueit
oporpaMMbl ~ BOCHUTaHMs. B 4acTHOCTM, OHAa  Y4YHUTBIBAET IICUXOJIOTO-
[Ee1aroru4eckue OCOOEHHOCTH  COOTBETCTBYIOLIEH BO3pPAcTHOM  KaTeropuu
oOyyJarommxcs.

Taxkum obpazom, peanuzayus Ilpoepammel cooeticmgyem NOIYUEHUIO
CLeOYIOWUX Pe3yIbmamos.

— TOCTHKEHUE 00y4aroIUMUCS IUIaHUPYEMBIX JUYHOCTHBIX,
METAlpPEAMETHBIX W MPEIAMETHBIX pe3yJbTaTOB, B T. Y. COOTBETCTBYIOLIUX
yIIyOJIEHHOMY YPOBHIO M3YUYEHUS] MAaTEMATUKH;

— pa3BUTHE JIMYHOCTH OOYyYaIOIUXCHA, (POPMUPOBAHUIO U YAOBIETBOPEHUIO
MX COLMAJIBHO 3HAYMMBIX HUHTEPECOB U MOTPEOHOCTEN;

— caMopeaiu3alusi 00ydyaroluxcsi 4Yepe3 YyuyacTUE€ BO BHEYPOUHOM
NEATEIbHOCTH.

MecTo Kypca B 00pa3oBaTeIbHOM Npolecce

Bo ®I'OC OOO pns o0s3aTeibHOTO OOY4YEHUsSI YTBEPKIEHBI JBA ypPOBHS
OCBOCHHMsI pabOYMX MPOTrpamMM IO MaTeMaThKe: 0a30BbIM U yriIyOJIeHHBIN, HAYNHAS
c 7 xnacca. CoaepkaHue MpoOTrpaMMbl MO MaTeMaTuke (YrIyOJICHHBIH YPOBEHB)
HAIpaBJIEHO Ha Y/AOBJICTBOPEHHE TMOBBIIICHHBIX 3alPOCOB  OOYyYarOIIMXCH,



cTpeMsuxca K Oosiee TIyOOKOMY OCBOGHHMIO IMPEIMETHBIX pe3yJbTaToB.
[IporpamMmma Kypca BHEYPOUHOM JEITENBRHOCTH « Tpy/IHBIE BOIPOCHI MATEMATUKH
HaIlpaBJI€Ha Ha paclIMPEeHUE 3HAaHUK 00YYarOIUXCs IO MaTEMAaTHKE JUIsl KJIACCOB C
00s3aTeIbHBIM 0a30BBIM YPOBHEM O0YUYEHUSI MaTEMATHUKE.

TemaTnueckoe  IJIAaHMPOBAHWE B MpPOrpaMMe  Kypca  BHEYPOUHOH
neaTrenbHOCTH  «TpyaHble  BONPOCHI  MAaTEMATHUKW» COCTaBIEHO TakK, YTO
pacrpeneneHue COAEpKaTeNbHbIX pa3leioOB B  HEM CHUHXPOHHM3UPOBAHO C
oOs3aTeNIbHOM  mporpaMmoil  6azoBoro ypoBHs. Peanuzaums  conepkaHus
npeuiaraetTcst B GopMax, OTIMYHBIX OT YpouHbIX. ClenyeT OTMETUTh, YTO JaHHBIH
KypC B OCHOBHOM WIKOJIE BBICTPAaWBACTCS HE TOJIBKO HA PpPacClIMPEHUU
MaTEMAaTUYECKOr0 COJEpKaHUsl 0a30BOr0 YpOBHS, HO M Ha IMOBBIIIECHUH YPOBHS
CJIO’)KHOCTH 3aJa4, PEJIaracMbIX Ul pELICHUs.

PaGouas mporpamMma Kypca BHEYPOUHOU AESITENbHOCTH «TpyHBIE BOMPOCHI
MaTeMaTUKW» MpeJIHa3HaueHa Ul peajlu3alud B 7-9 Kiaccax M HalpaBiieHa Ha
JIOCTHKEHHE OOYYaroIIMMHUCS TUIAHUPYEMBIX pe3ysbTaToB. llocienoBaTenbHOCTS
M3YUYEHHs] TEM Kypca COBIAAAET IO BPEMEHHM C M3YYEHHEM Kypca MAaTeMaTHUKH
(anreOpbl M reOMETPHUM) OCHOBHOM IIKOJBI 0a30BOr0 YpOBHSA, BCE TEMBI 11O
BO3MOKHOCTH CHHXPOHU3UPOBAHBI C 0a30BBIM KypCOM MAaT€MaTHKH MO KjaccaM.
Tembl mo anrebpe W TreoOMETpPUM YEpPEayIOTCS, UYTO IMO3BOJSET MaKCUMAJIbHO
npuOIU3UTH UX IO BPEMEHH U3yUY€HHUs K OCBOEHHUIO 0a30BOr0 Kypca.

ITpu peanusanuu [Iporpammsl nepBas 3ajaua y4uTesasi COCTOUT B TOM, YTOObI
CO3/1aTh HEOOXOJMMBIE YCIOBHUS JUId TPUOOpPETEeHMs] U pa3BUTUS YyMEHUM,
CBS3aHHBIX C IIPOBEJICHUEM UCCIIENOBAHUN HA MaTEMaTUYECKOM COlepKaHuu. [l
penieHus 3Toi 3agauu B [IporpamMmme 0603Ha4eHO MeCTO U CHOPMYIINPOBAHBI TEMbI
111 TPOBEJCHUS UCCIIE0BATENbCKUX PaboT.

Bropas 3amaua yuurena mno peamusauumu [IporpamMmel  cBs3aHa ¢
BO3MOXKHOCTBIO CO3/1aTh yCIIOBUS AJisi 00pabOTKM M MpecTaBlieHus: HHGOpMauu
HAay4YHOrO cojaepkaHus (B TOM 4YHCIE€ C MCIOJb30BaHUEM LHUPPOBBIX
MHCTPYMEHTOB) TPH OpPraHU3al¥ HMHJIMBHAYalbHOW W TPYNIOBOW IMPOEKTHOM
NEATEIBHOCTH.

JInd  ycmemHoW pealM3aliMyd  CLEHAapUeB I[POEKTOB  PEKOMEHAYETCS
UCII0JIb30BaTh IEPCOHAIbHBIE KOMIBIOTEPHl C YCTAHOBJICHHBIMH O(PUCHBIMU
nporpaMmMaMu M IOCTYIIOM K ceTH MIHTepHeT (Kak MUHUMYM OJIMH KOMIIBIOTED IS
Ka)KJIOH TPYIIIIHI).

@opMBbl  J1EATEIBHOCTH OOyYaroluXcsl MNPeJyCMaTpUBAalOT AKTUBHOCTb U
CaMOCTOSITENIBHOCTh, COYETAIOT HWHIUBUAYAIbHYIO M TPYIIOBYIO paboTy,
OTIMYAIOTCA OT YPOUHBIX O0Jiee HIMPOKUM MCIOJIB30BaHUEM UCCIIEIOBATEIBCKOM U
IIPOCKTHOW  ACATEIBbHOCTH, PEIICHUWEM  HECTAaHJAPTHBIX 3aJad W Jp.



CTpyKTypupOBaHHE TEMATHYECKOTO IIaHMpoBaHus B [Iporpamme cOOTBETCTBYET
MOPSIIKY M3YUYCHUS Pa3/IesiOB U TeM alreOpbl U TEOMETPUU B OCHOBHOM IIKOJIC H
TEM caMbiM O0OECleYHBAeT MPEEMCTBEHHOCTh YPOUYHOH H  BHEYPOUHOU
NS TEIbHOCTH.

Peanuzaumst IIporpammel mpenmnonaraeT CoYeTaHHE pPa3iIudHbIX (HOpM
rpynmnoBoil paboThl (JUCKYCCHUSl; MATEMAaTHYE€CKOE€ COPEBHOBAHUE; IMPAKTHKYM;
BHIOOp TEeMbl IMPOEKTa, IUIAaHUpOBaHUE paldOT, paclpeiesieHue poJieH,
B3aMMOOIIEHKA TpPU BBINOJHEHUHU TPYIIOBLIX IPOEKTOB M HCCIEJOBAaHUN) H
UHAUBUIYATbHON paOOThl (BBITOJIHEHUE WHAUBUAYAJIbHOTO UCCIEIOBAHUSA, B TOM
YHUClie C WCIOJb30BaHUEM LU(PPOBBIX HMHCTPYMEHTOB; MPOBEJIEHHWE YCTHOTO
000CHOBaHUS TIPU PEIICHUU HECTAHJIAPTHBIX 3aJ1ay, 3a]a4 MOBBIIIEHHOTO YPOBHS
CIIOKHOCTH; IIOCTPOEHHE MAaTEMaTH4YECKUX MOJEJIEeH, HX HCCIEAOBAHMUE;
MHTEpIpeTalnsl  IMOJYyYEHHBIX  pe3yJbTaTOB  MNpPU  pEUIeHHH  3aJad ¢
MEXKIIPEIMETHBIM U MPAKTUYECKUM COACPKAHUEM; TOUCK, HHTEPIpETaLUS,
npeoOpa3oBaHue u MIPUMEHEHUE MaTeMaTU4eCKOn uHdopmauy;
CaMOCTOATEJILHOE OTKPBITHE HOBOIO MaTeMaTudeckoro ¢akra). Mcnomb3oBanue
Takux (opM pabOThl MOMOraeT pa3BUBATh Y OOY4YAIOUIUXCS, C OJJHOM CTOPOHBI,
HaBBIKM BOCIPUATUS HOBOM MHGOPMAIIMU TIPU Pa3IUUHBIX (popMax ee mojauu, a C
JIPYroi CTOPOHBI — AaKTUBHOCTb, CAMOCTOSITEIBHOCTh U CTIOCOOHOCTH K TBOPUYECTBY.
OcBoenue IlporpamMmbl AOHKHO MAOMONHATH M pa3BUBaTh 3HAHUA W YMEHHS
oOydaromuxcss B OOJacTM MaTeMaTUKHU, OPUEHTHPOBATH KX Ha OOyYeHHE B
CpeAHEN IIKOoJe B KiaccaX, NPEeAyCMaTPUBAIOIIMX OCBOEHHME MAaTEMAaTHKU Ha
yIiyOJIGHHOM YPOBHE, B YACTHOCTH TEXHOJIOTHYECKOro mnpoduis, a Takke
CIIOCOOCTBOBATH COIMATBHOMY (hOPMHUPOBAHUIO IMYHOCTH 00YUaAIOIIHUXCSI.

[Iporpamma kypca paccuntana Ha 102 gaca B TeueHUE Tpex JIeT O0y4eHUs B
7-9 xnaccax (34 ydaca B KaJOM KJacce) MpU MPOBEIACHUU 3aHSATUN OJUH pa3 B
Henmeno mo 1 akajgeMuueckomy dacy kaxgoe. llemecooOpasHbIM — sBisieTCs
Yepe0BaHUE TEM 3aHATHI C anreOpandeckuM U FeOMETPUUYECKUM COACPKAHUEM.

B 3aBHCMMOCTM OT KOHKPETHBIX YCJIOBUM peanusauun IIporpamMmmel un
KOJIMYeCTBa 00YyYaroluXcsl J0MycKaercs (hOpMUPOBAHKE TPYIIT U3 00ydarouIuXxcs
pasHbIX KJIAcCOB B Ipeaenax oAHOM mnapawuienu. IIporpamma Moxer
peanu30BBIBaThCS 00pa30BATENBHON OpraHu3alyeld CaMOCTOSITENbHO MO0 Ha
OCHOBE B3aUMOJECHCTBUS C JAPYTUMU OPraHU3alMsIMU, OCYIIECTBISIOIMINMHI
0o0pa3oBaTeIbHYIO ACSITEIBHOCTb.

[To yCMOTpEeHHIO YUUTENSI HEKOTOPBIE 3aHATHS MOTYT OBITh HCKJIFOYECHBI WIIH
3aMeHeHbl. Pekomenayercs BKIOUUTh B [IporpamMmy pernoHaibHbIA KOMIIOHEHT:
AKCKYpPCUU Ha TMPEAUpUsiTUS, B PETUOHAJIbHBIE MY3€d, BY3bl TEXHHUYECKOM



HaIIPaBJICHHOCTH ]I IIOBBIINICHUS HHTEpeca OOYyYaroIIUXCS K IMPAKTHYECKOMY
M3YYEHUIO TPOQECCUl, CBI3aHHBIX C MATEMATHKOM.



COJIEP)KAHUE KYPCA BHEYPOUHOM NESTEJIBHOCTH
«TPYJAHBIE BOITPOCbBI MATEMATHUKHN»

7 KIIACC

JuieMeHThI HCcTOPpUH. O0Me MOHATHA reoMeTpru. OCHOBHBIE (PUTYPbI

HUctopusi BO3HUKHOBEHUs W pa3BuTus reoMmerpuu. IloHsaTua: akcuoma,
TeOpeMa, CBOMCTBO, NPU3HAK, JOKA3aTEIbCTBO, OnpeaencHue. MHCTpymMeHTsl s
W3MEPEHUN M TOCTPOEHUW. B3anMHOE pPAaClOIOKEHUE TOYEK HaA MPSIMOM.
WN3mepenne uMHBI  OTpE3Ka, PACCTOSHHE MEXKAYy TO4YKamMu. BsaumHOe
pacnosioxkeHue npsmbeix. Jlomanas. Buager  momanbsix.  JiMHA  JIOMaHOM.
Mmuoroyronbauku. Ilepumerp wmHoroyronpHuka. IIoHSTHE O BBIIYKIBIX U
HEBBIMYKJIBIX MHOTOYTOJIbHUKAX.

Yucaa v BbiyucjaeHus. JleJumocTb

[IpuzHaku nenumoctu: GOpMYIMpPOBKA W JIOKa3aTesbCTBO. Perienue 3anady
NOBBIIMIEHHON  CIIOKHOCTM Ha JIEIUMOCThb. PellleHue CHOKETHBIX  3ajad
apu(PMETUIECKUM METOIOM.

Hccneoosamenvckas paboma: nenuMoCTb U €€ CBOWCTBA.

AJire0panyvecKue BbIPaKeHUsI

CrerneHyd, MHOrOWIEHbI, MpeoOpa30BaHHE MHOIOWICHOB, JCUCTBUS C
MHOroujieHaMu. MHorouseH cranaaptHoro Bujaa. CreneHb mMHorowieHa. KopHu
MHoOrowieHa. Haxoxaenue kopHell MHorowieHa. JlOoKa3aTenbCTBO TOXAECTB.
Pa3HpIe TOAXOABI K JOKA3ATENBCTBY TOXKIECTB.

Hccneoosamenvckas paboma: Kak HAUTH KOPEHb MHOTOWIEHA?

TpeyroasHuxku. IIpu3zHaku paBeHCcTBAa TPEYIr0JIbHUKOB

TpeyronbHuku. PaBHbIE TPEYTOJLHUKH B F€OMETPUUYECKUX KOH(PUTYpaIusX.
IIpu3Haku paBeHCTBA TPEYroJbHUKOB. I[Ipu3Haku paBeHCTBAa MNPAMOYTOJIBHBIX
TPEyTOJIbHUKOB. [IeprieHIUKyYIIsIp U HAKJIOHHAS.

YpaBHeHus U CUCTEMbI YPABHEHUH

JIunelinple ypaBHEHHST W HX cucTeMmbl. OmnpelneneHue 4Yucia KOpHEu
JIMHEMHOIO0 ypaBHEHUA. PellleHue JIMHEWHBIX YpPAaBHEHUM, COJEPKAIIMX 3HAK
Moayns. PelleHue nMHEWHBIX ypaBHEHHMU C mapamerpamu. PemieHue cucrem
JIMHEMHBIX YPABHEHUHN PAa3HbBIMHA METOJAAMH.

Hccneoosamenvckaa paboma: TUHEHHBbIE YpaBHEHHsI, COJAEpKaIlMe 3HAK
moayns. IlocTpoeHus ¢ mNOMOIIBIO IUPKYJIs U JuHedkn OOOCHOBaHUS
IIPOCTENIINX IOCTPOEHUM, 3Tambl 33/a4yd Ha IOCTPOCHHMs, PEUIEHME 3aJad Ha
IIOCTPOCHUE LUPKYJIEM U JTUHEUKOU.

OceBasi cummerpus



Qurypsl ¢ oceBoW cuMmeTpuen. lIpumepsl cUMMETpUM B OKpYXKarOLIEM
MHpE.

Ilpoexm: cuMMETpHS B OKPYKAIOIIEM MUDE.

MHOroyrojibHUKH ¥ reOMeTpUYeCKHue HepaBeHCTBA

CyMMa BHYTPEHHHMX YIJIOB MHOT'OYT'OJIbHUKA W BHEIIHHUX YTJIOB BBIIYKJIOTO
MHOTrOyroyibHuKa. COOTHOWIEHHsSI MEXKIYy CTOPOHAMHM W YTJIAMH TPEyTOJbHHKA.
HepasenctBo tpeyronpHuka. HepaBeHcTBo o juimHe JsiomaHou. HepaBeHCTBO
MEXIy NEPHEHANKYISIPOM U HAKIIOHHOM. PaccTosHME OT TOUKH 10 IPSMON.

Hccneoosamenvckas paboma: TEOMETPUIECKHIE HEPABEHCTBA.

DOyHKUNHA

[Touck oOmacTu oOmpeAesNeHUs W MHOXECTBAa 3HA4YCHMH  (DyHKIHUH.
Hcnonp3oBaHue pa3inuyHbBIX CcIoco0oB 3afanus ¢yHkuuu. cnonbszoBanue
CBOMCTB (YyHKIMUA i aHanmu3a TrpaduKOB pEATbHBIX 3aBUCUMOCTEH (HYyJIH
(GYHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA (DYHKIIMU, TPOMEKYTKH BO3PACTAHUS U
yObIBaHUS (PYHKIMU, HAUOOJbIIIEE U HAaUMEHbIIIee 3HaueHus GyHKIuu). ['padpuky,
KYCOYHO-33JIJaHHbIE (DYHKIIUU.

Hccneoosamenvckas paboma: CpaBHEHUE CBOMCTB (YHKUIMHU U UX IPaPUKOB
B 3aBUCHMOCTH OT ITAPAMETPOB.

I'eomeTpHYecKkue mecTa TO4EK

B3auMHOe  pacnonoxeHue — OKpPY)KHOCTM M npsMou.  Ilpumepsr
F€OMETPUYECKUX MECT TOYEK Ha IUIOCKOCTH. METOJ reOMEeTpUYECKUX MECT TOUEK
IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.

8 KUIACC

Yucaa v BIYMCICHUA

KBanparueiii kopeHb. BpinmonHeHne omnepauuii ¢ UpPpPalUOHAIBHBIMU
YUCIIaMU.

AuredOpanvecKkue BhIPpaKeHUA

HpoOHO-panmoHalIbHbIE BBIPAKEHUS. Crenenu. Beinonxenue
TOX/IECTBEHHBIX IPEOOPA30BAHUIN PALIMOHATIBHBIX BBIPAXKEHHM.

IlenTpajibHast CHMMeTpPUA

@opMyIMpOBKa ONPENEICHUS] W J0KA3aTEIbCTBO CBOMCTB IIEHTPAIbHO-
CUMMETpUYHBIX Quryp. Jlenenne oTpe3ka Ha paBHbIE YACTH C TOMOUIBIO LUPKYJIS
u nuHedku. MccnenoBarenbckas paboTa: CBOMCTBA IEHTPATbHO-CUMMETPUYHBIX
uryp.

IIpoexm. IeHTpaJbHAsi CHMMETPHS B OKPYXKAIOIIIEM MUPE.

YeThIpEéXyroJbHUKU

[Tapamnmenorpamm, ero MNpU3HAKKM M CBoWcTBa. [IpsMOyrompHHK, pomO,
KBaJIpaT, UX TMPU3HAKU W CBOWCTBa. Tpamernus. PaBHOOenpeHHas Tpamerus, e



CBOMCTBA U Npu3HaKu. CpeaHsisi TUHUS TPEYTOJIbHUKA U CPEIHSIS JTUHUS TPaIelu.
CBoiicTBa U NMPU3HAKU CHIEIUATIbHBIX BUJIOB YETHIPEXYTOJIbHUKOB

Hccneoosamenvckas paboma: 3HaKOMbIE U HE3HAKOMBIE YETHIPEXYTOJIbHUKH.

YpaBHeHUA U HEPABEHCTBA

Onpenenenne paBHOCUIbHBIX ypaBHEHUU. [[puMeHeHe CBOMCTB ypaBHEHUHN
C OnHOM mnepeMeHHOM. OmpeneneHrue KOIUYECTBA JICMCTBUTEIBHBIX KOpPHEH
KBaJpaTHOTO  ypaBHeHHUsA. PelmieHne  JpoOHO-pallMOHAIBHBIX  YpPaBHEHUH,
CBOJSIIIIUXCSL K JIMHEWHBIM WM K KBaJPAaTHBIM ypPaBHEHUSIM, HCIOJIb30BAaHUE
METO/Ia 3aMEHbl IepeMeHHOH. PelieHne TEKCTOBBIX 3a1ady alreOpanyecKum
CIOCOOOM: TMepexoJl OT CJIOBECHOW (OpPMYIHUPOBKM yCIOBHUS 3aJaud K
anreOpanyeckol  MOJEIM  IMyTEM  COCTaBIICHUS  YpPaBHEHHUSA,  pEIICHHE
COCTABJIICHHOTO  ypaBHEHHS;  HMHTepIpeTanuss  pe3yibrara. [ 'paduueckas
MHTEpIIpETalnsl YpaBHEHUN C IBYMSI IEPEMEHHBIMU.

Pemenne cucrteM ypaBHEHHI, B KOTOPBIX OJHO M3 YPABHEHUW HE SIBISACTCS
nuHelHBIM. ['paduyeckas WHTEpHpeTanus pEIICHUS YpaBHEHUS C JIByMS
MEPEMEHHbIMM M CHUCTEM YpaBHEHHIl C JByMsI IepEeMEHHBIMHU. PerieHue
HEJIMHEWHBIX HEPABEHCTB U UX CUCTEM. PellieHrne HepaBeHCTB, COJEPKAIIUX 3HAK
MoxyJisa. M3oOpakeHue perieHrss HepaBeHCTBA C OJIHOM MEPEMEHHOUW U CUCTEMBI
HEPABEHCTB HA KOOPJAMHATHOM MPSMOM, 3alUCh PEIICHUs C TTOMOIILIO CUMBOJIOB.
HepaBeHcTBO ¢ nByMsi mepeMeHHbIMU. ['paduueckuil METOj| pelieHUus CUCTEM
HEPABEHCTB C ABYMs [IEPEMEHHBIMHU.

Hccneoosamenvckas paboma: paBHOCUIBLHOCTD U CIIEJICTBHE.

HUccneoosamenvcrkas paboma: rpadudeckas HHTEpPIPETAIUs YpPaBHEHUH C
IBYMs [IEPEMEHHBIMU.

Hccneoosamenvckas paboma: TpapUUIECKH METOA PEIICHHUS CHUCTEM
HEPABEHCTB C JIBYMsI IEPEMEHHBIMHU.

IIpeoOpa3zoBanue noaoous

[IpeoOpazoBanue nogodus u nogo0Hsie (purypbl. COOTHOIIEHUS B MOJOOHBIX
¢durypax.

Hccneoosamenvckasn paboma: 4to Takoe ¢ppakran?

Jloka3aTe/ibCTBa HEPABEHCTB

OrieHKa 3HaYCHUsI BBIPAXKEHUSI C UCIIOJIb30BaHUEM HepaBeHCTB. [IpumeHeHue
CBOMCTB HEPAaBEHCTB B XoOJ¢ peueHus 3anad. OnpenesieHHe pPaBHOCUIIBHBIX
HEpaBeHCTB. Jl0Ka3aTeNbCTBO HEPABEHCTB. PellleHre TEKCTOBBIX 3a/1a4 C MOMOIIBIO
JIMHEMHBIX HEPABEHCTB C OJJHOM NIEPEMEHHOM.

Hccneoosamenvckas paboma.: nTuHEeHHOE HEPABEHCTBO C OJIHON MEPEMEHHOU
C mapaMeTpoM.

IIpsimoyrosbHbIe TPEYTro0JbHUKH



Teopema Iludaropa u €€ mpuMeHeHHE MPHU PEIICHUN MPAKTUYECKUX 3a7ad.
Jloka3aTenbCTBO COOTHOLIEHWM MEXAY IPONOPUMOHAIBHBIMU OTPE3KaMHU B
MPSIMOYTOJILHOM TPEYTOJIbHUKE (BBICOTA, MPOBEAEHHAS W3 BEPIIUHBI MPSIMOTO
yIjla; METPUYECKHE COOTHOILIEHUs). [IpumMeHeHne COOTHOUIEHUH NpH pELICHUN
r€OMETPUYECKUX  3aJay. |[pUrOHOMETpUYECKHME (YHKUHMHM OCTPOro  yria
MPSAMOYTOJIBHOTO TPEYTOJIbHUKA (CHUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC). 3HAUCHHUSI
TpuroHomeTpuueckux Qynkuuii ansa yraoB 30°, 45°, 60°. Pemenue 3amau ¢
UCII0JIb30BAaHUEM TPUTOHOMETPUYECKUX (QYHKIUM.

IIpakmuxym: penmieHue MpakTUKO-OPUEHTUPOBAHHBIX 3a7a4.

Mamemamuueckoe copesHosanue: peUIEHUE 3a/1a4 Pa3HBIMU METOAAMU.

DOyHKUNHA

[Touck obGnacTu ompejeleHuss U MHOXKECTBa 3HaueHUN QyHKiuU. ['paduk
dbyukuu k/x. @yskus Buaa (ax + b)/(cx + d).

Yucaa v BBIYMCJICHUSA: 1eTUMOCTD

@opMyJIMpOBKA ONPEACIICHUS IEIMMOCTH HALEI0, YMCEN, CPABHUMBIX II0
JAHHOMY MOJYJII0. BpIonHeHne peneHuss ¢ ocTratkoMm. JlOKa3aTrenbCTBO U
IIPUMEHEHUE CBOMCTB CPAaBHEHHU IO MOAYJIIO. HaxokIeHHne OCTaTkoB CyMMBI U
MIPOU3BEACHUS 110 JAHHOMY MOJYJIIO.

Hccneoosamenvckas paboma: NeIuMOCTb.

9 KIIACC

YpaBHeHUs U HEPABEHCTBA

bukBanpatHbsle ypaBHEHUs. MeTonbl pPaBHOCHIBHBIX MpeoOpa3oBaHUi,
3aMeHbl IEPEMEHHOM, rPaPUIeCcKOro METo/Ia IPH pelIeHUH yYpaBHEeHU 3-i1 u 4-it
crerneHer. PemeHne HepaBeHCTB, coAepXkalux 3HaK Moayns. HepaBeHCTBO ¢
IByMsl TiepeMeHHbIMU. [IpuMeHeHne TrpaduyecKkoro MeETo/la PEeUIeHUs CHCTEM
HEPaBEHCTB C ABYMS MEpEMEHHBIMU. Perenne qpoOHo-parimoOHAIbHBIX YPaBHEHHM
u HepaBeHCTB. [locTpoenue rpadukoB ypaBHEHUH, B TOM YHCIE C UCIIOIB30BAHUEM
uu(ppoBeIX pecypcoB. IIpuBoauTH TpadHUUEcKyr0 HHTEPIPETALUIO PEIICHHS
YPaBHEHHUSI C IByMs IEPEMEHHBIMU U CUCTEM YPABHEHUU C JBYMS IEPEMEHHBIMH.
HccnenoBanne CcHUCTEM HEIUMHEWHBIX YpaBHEHUM C mnapaMeTpoMm. Perienue
HEPABEHCTB C JBYMs IEPEMEHHBIMU U UX CUCTEM.

Uccneoosamenvckue pabomsei: pellleHHE 3aJady C [apaMeTpamMu —
anredpanyeckuM METOJIOM; TpapuecKuM METOJIOM.

Pemenune TpeyrojibHMKOB

TeopemMa CHHYCOB M TeOpeMa KOCHHYCOB, MX INPHUMEHEHHUE IPU PELICHUU
TPEYTrOJIbHUKOB 151 IIPAKTUYECKUX 3a7a4. CootHOmIEHUS MEXIY
TpUroHomeTpuueckumMu  GyHkuusamu. [Ipocteitmme ¢GopMynsl  TpUBEACHUS,
BBIBOJMIMBIC M3 TEOMETPUIECKUX CooOpakeHnidi. HaxoxkieHue paamyca onMcaHnHON



OKPY>KHOCTH. ®opmyna  ['epona. dopmyna IUIOLAIU BBIIYKJIOTO
YEeTBIPEXYTOJIbHUKA.

Ilpakmukym: pEIIEHHE TE€OMETPUYECKUX M MPaKTUKO-OPHEHTHPOBAHHBIX
3a/1a4y pa3HbIMH METOJAMHU.

AuredpanvecKkue BbIPpaKeHUA

CrerneHb ¢ palMOHAIBLHBIM MTOKA3aTeIEM.

Onpenenenne KOpHS N-i CTENEHU U CTENEHU C PallUOHAIBHBIM MOKA3aTENIEM.

[IpumeneHnue omnepanuu HM3BICYEHUS KOPHS N-M CTENEHH, MCIOJb3ys IMpHU
HEOOXOAMMOCTH KalbKyJsATOp. BeluncieHne 3HaueHUs! CTENEHN C pallOHAIbHBIM
nokasareneM. OLEHKa 3HAYEHUH KOPHS N-M CTENEHM, 3HAYEHHE CTENECHU C
palloHalIbHBIM IIOKa3aTeJIeM LENbIMH YHUCIAaMU M JECATUYHBIMH JIPOOSMHU.
CpaBHEHHE M YHOPSAIOYMBAHUE PALMOHAIBHBIX W HPPALMOHAIBHBIX YHUCEN,
3aMCAHHBIX C IIOMOIUBKD KOPHS N- CTENEHH, CTENEHH C PalMOHAIBHBIM
MoKaszaTtesieM. BbIMoTHEHUE TOXIECTBEHHBIX MPeoOpa30BaHMl BBIPAKEHUH,
coJiepKallluX KOPEHb N-i CTENEHU, CTENEHb C PAllMOHAIBHBIM ITOKA3aTEIEM.

IToxo6ue TpeyroiLHUKOB

TeopeMbl O MNPOU3BENEHUU OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYILMUX, TEOPEMA O KBAAPATE KacaTeabHOM, Teopembl UeBbl 1 Menenas.
HccnenoBanre, B TOM 4HCIE C MOMOIIbIO LU(PPOBBIX PECYpCcOB, H3y4aeMbIX
KoHurypauuid. IIpuMeHeHre AaHHBIX TEOPEM MPH PEIICHUU TeOMETPUYECKUX
3a/1a4. 3HAKOMCTBO C IOHATHEM T'OMOTETHH, C €70 IPUMEHEHUEM, B TOM YHCIIE B
IPAKTUYECKUX CUTYALHSIX.

Hccneoosamenvckaa paboma (C UCHOIB30BAaHUEM MPOTPAMMHBIX CPEJICTB):
TOMOTETHS U €€ CBOWCTBA.

DOyHKUNHA

[Tonsitue «¢pynkuus». Ilpumenenue cBoicTB GyHKIMI: Hymu (QyHKUIUH,
OPOMEXYTKH  3HAKOMOCTOSHCTBA (DYHKLMH, TPOMEKYTKH BO3pacCTaHHUS U
yObIBaHMS (PYHKIMHU, YETHBIE U HEUYETHbIE (DYHKIIMH, HAUOOJIbIlIEE U HAUMEHbIIEEe
3HaueHusd (yHKUMHM TpU pemieHun 3anad. Iloctpoenue rpadukoB (QyHKUUN C
noMoIeio npeodpaszoanuii Buaa: f(x) —f(x) + a; f(x) — f(x + a); f(x) — kf(x),
fx) —f(| x |), f(x) — | fx) |.

Pacnio3naBanue creneHHbIX (YHKIMH W TOCTPOEHHE SCKHU30B TIpaduKOB
CTENEHHbIX (YHKIUM C HaTypaJlbHBIMU II0Ka3aTeIsIMH pa3HONM YETHOCTH.
Hcnonp3oBaHue CBOWCTB TIpaUKOB CTENEHHbIX (YHKIUH C HaTypaJbHBIMU
MOKa3aTe/IMH TIPH pelreHny 3a1ad. I[Toctpoenue rpadukos GyHKIW y= VX , y =
Vx,y=|x|.

Uccneoosamenvckaa paboma: moBeaeHue (QyHKUMM U ee rpaduka B
3aBUCUMOCTH OT IIapaMeTpa.



MeToa KOOpAMHAT

[TapannenbHOCT, W MEPHEHIUKYJSIPHOCTh MOPSIMBIX  (Yepe3  yIJIOBOM
KOA(PPUITUEHT).

Haxoxnenue mnepecedyeHUM OKPYKHOCTEM M IPsAMBIX B KOOpAMHATaX.
dopmyna pacCTOSTHUSI OT TOYKH 10 nOpsiMou. llnomans napamienorpamma B
KOOpJIMHATaxX, MOHATHE OO0 OpPUEHTUPOBAHHOW Iutomaau. I[Ipumenenue merona
KOOpAMHAT B  IPAKTUKO-OPUEHTUPOBAHHBIX  T'€OMETPUYECKMX  3a/ayax,
UCCJIEA0BAHNE PUIOKEHNS METOAa KOOPAUHAT B BEIYMCIUTEIBHON MaTeMaTUKE U
uH(pOpMaTHUKeE.

Uccneoosamenvckas  paboma:  peuieHUE  MNPaKTUKO-OPUEHTUPOBAHHOM
reOMETPUUECKON 3a/1a4d METOJOM KOOpAMUHAT.

IIpaBuibHbIE MHOTOYT0JIbHUKH. OKPYKHOCTH U MHOTOYI'0JIbHUKH

[ToHsiTHE NPaBWIBHOTO MHOIOYrOJIbHHKA. @OpMynbl ISl BBIYKCICHUS
AJIEMEHTOB MPaBWJIbHBIX MHOTOYTOJBHUKOB (CTOPOHA, pajuyC BIMCAHHOW U
OMHUCAaHHOW OKpY>KHOCTEW). BbiBoa (opMyn IIMHBI OKPY>XKHOCTH M IUIOIIAIH
Kkpyra. JlimHa nyru OKpYy»KHOCTH, paaunaHHas Mepa yria. [lmomanas xpyra u
IJIOIIAIb KPYTOBOIO CEKTOpa. BBIUMCIEHME MEPUMETPOB M IUIOIIAJEH CIIO0KHBIX
(buryp, BKIIIOYAIOIIHUX JIEMEHTBI KpyTa.

CamocmosimenvHoe omkpvimue: KaK HAUTH NMEPUMETP U IUIOLIAJb CIIOAKHON
¢burypsi?

IIpakmuxym: pelieHue 3a/1a4 MOBBIIIEHHON CJI0KHOCTH.

Yucsi0BbIe MOCIEI0BATEILHOCTH U IPOTPecCHm

Onpenenenue BUJIOB [10CJIEI0BATEIILHOCTEM: OTpaHUYEHHAs
MIOCJIEIOBATEIBHOCTD, MOHOTOHHO BO3pacTarouas (yOnIBaroras)
nocieaoBaTenbHOCTh. [IpencraBienne OECKOHEUHBIX MEPUOAUYECKUX Jpodeil B
BHJIE OOBIKHOBEHHBIX. 3HAKOMCTBO c HOHATHEM CXOJIMMOCTH
MOCNIEOBATEIbHOCTH,  HAXOXKJIEHHE  CYMMbl  OECKOHEYHO  yObIBaromiei
reoMeTpUUECKOr nporpeccuu. [IpuMenenrne MeTo1a MaTeMaTHYECKON MHTYKIWH.

HUccneoosamenvckass paboma: TOBEAEHUE TOCIEAOBATEIBHOCTEH — OT
TUIIOTE3BI 0 TI0KA3aTEIbCTBA.

JIBHKEeHHM S TUIOCKOCTH

LentpanbHas cummerpusi. LlenTpanbHo-cumMerpuunble Gurypsl. [ToBopoT.
OceBast cummeTpusi. OUTYypbl, CHMMETPUYHBIE OTHOCHUTEIIBHO HEKOTOPOM OCH.
[TapannenpHbiii neperoc. [loHsaTHe ABUXEHUS U ero cBOWCTBa. PaBeHCTBO (uryp.
IIposiBneHHst cUMMETpUM B MPUPOJE, JKUBOIIKMCH, CKYJBITYpE, apXHUTEKTYpE.
Komno3uuun paBwkenuit (mpocreiimrie mnpuMmepsl). lIlpuMeHeHne B pelieHUU
Ir€OMETPUYECKUX 3a/1a4.



Hccnedosamenvckas paboma (¢ ucnonb308anuem NpoCPAMMHbLIX CPeOCm8):
KOMIIO3UIINS NBUKEHUH.



INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIbTATDBI

1) nampuomuuecxko2o eocnumanusi:

- TpOSBIICHME HHTEpeca K IMPOLUIOMY U HACTOALIEMY POCCUKUCKOU
MaTeMaTHKH;

- LIEHHOCTHOE OTHOIIEHHE K JOCTHXKEHUSIM POCCUUCKUX MaTEMaTHKOB U
POCCUHCKOW MAaTEMaTUYE€CKOM IIKOJbI, K HMCIOJb30BAHUIO ATUX JOCTHXCHUW B
IpyTUX HayKax M MPUKIATHBIX cepax;

2) epadxcoancko2o u 0yXx08HO-HpABCMBEHHO20 80CNUMAHUSL:

TOTOBHOCTh K BBIMOJHEHHIO OOSI3aHHOCTEH TpakJIaHWHA W pealu3aliu ero
MpaB; TMpPEACTaBICHHE O MATEeMaTHYECKHMX OCHOBaxX (PYHKIIMOHUPOBAHUS
Pa3IMUHBIX CTPYKTYp, SIBICHUM, MPOIEAYp TpaKJaHCKOro oOlecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTh K 0OCYKJIEHUIO STUUECKUX MPOOJIEM, CBI3aHHBIX C
OPaKTUYECKUM TNPUMEHEHHEM JOCTH)KEHUM HAyKH; OCO3HAaHUE Ba)XHOCTH
MOPAJIBHO-3TUYECKUX PHUHIUIIOB B IEATEIIBHOCTH YUYEHOTO;

3) mpyoosoco eocnumanus: YCTAaHOBKA HA aKTUBHOE Y4YacCTHE B PEIICHUH
MPAKTUYECKUX 3a]a4 MaTEeMaTUYECKOW HAmpaBIE€HHOCTH; OCO3HAHUE BaKHOCTHU
MaTeMaTU4ecKoro oOpa3oBaHWsS Ha MPOTSHKEHWU BCEH JKU3HU [JIs YCIEIIHOU
npoecCHOHaNbHON  NEeATeTPHOCTH W Pa3BUTHE HEOOXOAMMBIX  YMCHHIA;
OCO3HAHHBIN BBIOOP U MOCTPOCHUE MHIUBUAYAIBHOU TPACKTOPUM 00pa3oBaHUS U
’KU3HEHHBIX IUIAHOB C YYE€TOM JIMYHBIX HHTEPECOB U  OOIIECTBEHHBIX
MOTPEOHOCTEH;

4) acmemuueckoeo 60cnumanus: CIOCOOHOCTb K IMOLIMOHATIBHOMY
U DICTETUYECKOMY BOCIIPUATHIO MaTEMAaTHYECKHUX OOBEKTOB, 3ajay, pEIICHUM,
paccy X AeHUN; YMEHHE BUJIETh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) wyennocmu HayuHo20 NO3HAHUA: OpPUEHTALMS B JEATEIBHOCTH Ha
COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEJICTABIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pPa3BUTHS Ye€JIOBEKa, MPUPOJBI M OO0IIECTBa; MOHUMAaHUE MAaTEMaTUYECKOW HAyKu
Kak c(epbl YeIOBEUECKON NEeATeTbHOCTH, ITAllOB €€ Pa3BUTHUSI M 3HAYMMOCTH JIJIS
pa3BUTHA LUBWIW3ALMK;, OBJIAJCHUE SI3bIKOM MAaTEMAaTHKA M MaTeMaTU4eCKON
KyJbTypOll  Kak CpEICTBOM TMO3HAaHWUS  MHUpPA; OBJIAJCHUE  HaBBIKAMU
UCCIIEIOBATENbCKOM AESTEIbHOCTH;

6) @usuueckoco eocnumanus, GOPMUPOBAHUST KYIbMYPbl 300pP08bsi U
AMOIMOHAJLHOIO  OJAromnojy4dusi: TOTOBHOCTh NPUMEHATh MaTEMaTHYECKUe
3HaHUS B HHTEpPEcaxX CBOEro 37I0POBBS, BEACHUS 370pOBOro 00pasza >KU3HU
(310poBO€ TIHUTaHKE, COATAaHCUPOBAHHBIA PEXKHUM 3aHATUM W OTHbIXa, PEryJispHasi



¢u3nyeckass aKTUBHOCTH), COPMHPOBAHHOCTh HaBbIKa pedIeKCHUU, MPU3HAHHE
CBOETO IpaBa Ha OMTMOKY M TAKOTO K€ MpaBa JPYroro 4ejoBeKa;

7)  2KolIO2UYeCKO20  60CHNUMAHUA: ~ OPUEHTAIMsl HAa  MPUMEHEHUE
MaTEeMaTHYECKUX 3HAHUM [Js pemieHus 3aaad B 00JacTH  COXPaHHOCTH
OKpYy>XKaloIlel cpenapl; IUIAHUPOBAaHHE TOCTYNKOB M OIIGHKA HMX BO3MOXHBIX
MOCTIEACTBUIA ISl OKpY’)KAloIIeld Cpenbl; OCO3HaHWE TI00aIhbHOrO XapakTepa
AKOJIOTHYECKUX MPOOJIEM U ITyTeH MX PEIICHHUS,

8) aoanmayuu K U3MEHAIOWUMCS YCLOBUAM COYUAILHOU U NPUPOOHOTU CPeobl:

TOTOBHOCTh K JEHCTBUAM B YCIOBHUSX HEONPEAEIECHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JAESITeIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y JAPYTUX JIOJCH, MpuoOpeTaTh B COBMECTHOM MAESITEIbHOCTH
HOBBIC 3HAHUS, HABBIKKM W KOMIIETCHIIMM U3 OIbITa APYTHX; HEOOXOIUMOCTh
dbopMupoBaTh HOBBIE 3HAHUS, (HOPMYIUPOBATH WUICH, TOHSITHS, THUIIOTE3Bl 00
00BEKTax W SBJICHUSAX, B TOM YHCJIC paHEE HE M3BECTHBIX, OCO3HABATH JACPUITUTHI
COOCTBEHHBIX 3HAaHWW M KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE pPAa3BUTHE;
CIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CHUTYAaIMIO, BOCHPUHUMATH CTPECCOBYIO
CUTYyallMI0 KaK BBI30B, TPEOYIOMUN KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMBIC
pereHus W ACUCTBUSA, (OPMYyIHUpPOBaTh W OIICHUBATH PUCKH W TIOCICACTBHS,
(hopMUPOBATH OIBIT;

9) socnumanusi UHHOPMAYUOHHOU KYIbMYPbL:

NpOSIBIICHUE HWHTEpEca K HCIOJIb30BAHUIO LHU(PPOBBIX TEXHOJOTHH s
ONTUMM3AIMK TIPOIECCOB TOUCKA, aHaiu3a, oO0pabOTKH, CO3JaHusl, Mepeaadyu
MaTEeMaTUYECKON MH(POpMallUd U BU3yATH3AlMA MaTEeMaTHYECKUX OOOOIICHUN U
pEe3yIbTaTOB aHANIM3a; TOTOBHOCTh K HWCIIOJIb30BAHUIO IU(PPOBHIX MHCTPYMEHTOB
JUISE  BBITIOJIHEHHUSI y4€OHOW NEATETbHOCTH TPU HM3YYCHUH MaTEMaTHKH;
CIIOCOOHOCTh MPUMEHSTH MUGPOBBIC HHCTPYMEHTHI B YCIOBHUSAX pEATH3alid MEP
M0 TPEIYNPEKICHUIO BO3MOXKHBIX HETAaTHUBHBIX TIOCICACTBUI aKTHUBHOTO U
CHUCTEMATUIECKOTO IPUMEHEHUS ITU(MPOBBIX TEXHOJIOTHH B yUEOHBIX IETIAX.

METANIPEJMETHBIE PE3YJIBTATbDI

1. Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHBIC Y4eOHbIE JeHCTBUS

1) bazoevie nocuueckue oeticmsusi.

BBISBJISITh M XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKA MaTeMaTHYCCKUX
OOBEKTOB, TIOHSATHM, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYITUPOBATH
OTIpEJICIICHHs] TIOHATUM, YCTaHABIUBAThH CYIIECTBEHHBIN NMPU3HAK KiIacCUpUKAIIIH,
OCHOBAaHMSI /7151 0000IIEHHS M CPABHEHHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (popmMynupoBaTh U  NIPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIATENIbHBIC, € AMHUYHBIE, YaCTHHIE U OOIIIHE, YCIOBHbIE;



BBISIBIISITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKIACHHSX, MpEJIaraTh KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUHNIA;

JeaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTHKH, ACTyKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOYCHHUH, YMO3aKIIIOUEHUH 0 aHAJIOTHH;

pa3dupaTh J0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHWNA (TIPSIMBIE U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOATENHHO JIOKa3aTeIbCTBA MAaTEMaTHYECKHIX
(akTOB, BBICTpPAWBaTh ApPryMEHTAIIMIO, MPUBOAWTH MPUMEPhI U KOHTPIPHMEDHI,
OPUMEHSATh METOJ MaTEeMaTUYeCKONM WHIYKIUH, OOOCHOBBIBATH COOCTBEHHBIC
pacCyKJIeHUS;

BbIOMpaTh crnocod pemieHuss y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pEIEHUsA, BbIOMpaTh Hauboliee TMOAXOASIIUA C  y4eTOM
CaMOCTOSITENIEHO BBIJCIEHHBIX KPUTEPHUEB).

2) Bazosbie uccnedosamenvckue 0eucmeus:

MCIIONIb30BaTh BOMPOCHI KaK MCCIENOBATEIbCKUM HHCTPYMEHT IO3HAHUS,
(GopMyaupOBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpPEUYUE,  MpodIeMy,
CaMOCTOSITENIFHO YCTaHABIMBAaTh MCKOMOE W JaHHO€, (OPMHUPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3HIINIO, MHEHUE;

OPOBOANTH IO CAMOCTOSITEIFHO COCTABJICHHOMY IIJIaHY OKCIIEPHUMEHT,
MCCIIEJIOBAHNE 10 YCTAaHOBIEHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro OOBEKTa,
3aBUCUMOCTEN 0O0BEKTOB MEXAY COOOM;

CaMOCTOATENIHLHO (POPMYIHPOBATH OOOOIIEHHS M BBIBOJBI MO pPE3yJibTaTaM
NPOBEJICHHOTO  HAOJIOJIGHUS, UCCJIEIOBAaHUS, DKCIIEPUMEHTA,  OIEHUBATH
JOCTOBEPHOCTb MOJIYYEHHBIX PE3YyJIbTaTOB, BHIBOJIOB U 00OOIICHUI;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOIEcca, a TaKKe BbIIBUTaTh
MPEJINOJIOKEHUS O €r0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

3) Paboma c ungpopmayueti:

BBISIBJISITH  HEJIOCTATOYHOCTh M M30BITOUYHOCTH HMH(POpMAIUH, JaHHBIX,
HEOOXOUMBIX JIJISl peLICHHUs 33/1a4H;

BBIOMpaTh, aHAIM3UPOBATh, CHUCTEMATHU3UPOBATh W HMHTEPIPETUPOBATH
UHGOPMAIIUIO PA3TMYHBIX BUAOB U (OPM MIPEICTABICHHUS;

BBIOMpaTh (opMy TpeAcTaBieHUs WHPOPMAIMU H  WIUIIOCTPUPOBATH
pelraemMbie 3a/1a4yu CXeMaMu, IuarpaMmmMaMu, THOM rpaukoi U uX KOMOUHALIMSIMU;

OLICHMBATh HAJECKHOCTh MH(OpPMAIMU MO KPUTEPUSIM, MPEI0KEHHBIM WIH
c(hOpMYITUPOBAHHBIM CAMOCTOSITENILHO.

2. KoMmMmyHuKaTHBHbIE YHHBeEpPCAJbHbIE Y4eOHbIe NeiCTBUS:

BOCIIPUHUMATH U (POPMYIUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMH  OOLIEHMsI, SICHO, TOYHO, TPAaMOTHO BBIp@XXaTh CBOIO TOYKY 3pEHHUS B



YCTHBIX U NMHUCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOJYy PELICHUs 3a/layH,
KOMMEHTHPOBATh NOJIyYEHHBIN PE3YJIbTAT;

B X0/¢ 0OCYXJE€HHUS 3a/JaBaTh BOMPOCHI MO CYHIECTBY OOCYKIAEMOW TEMBI,
npoOJeMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJEH, HALIEJIEHHbIE HA IOUCK
pELICHUs], COIMOCTAaBIATh CBOM CYXIEHHUS C CYXICHUSMU JPYIMX YYACTHHKOB
auanora, oOHapy>KMBaTh Pa3MuME U CXOACTBO MO3MIMH, B KOPPEKTHOH (opme
(bOopMyIUpPOBATH PA3HOIIIACHS, CBOU BO3PAXKEHUS;

NPEJICTABIATh PE3yJIbTaThl PEIICHUs 3aJlauM, IKCIIEPUMEHTA, UCCIEAOBaHMUS,
POEKTa, CaMOCTOATENIHHO BBIOMPATh (hOpMAT BBICTYIUIEHUS C YYETOM 3ajad
NPE3EHTAIMU U OCOOCHHOCTEN ayAUTOPHUH;

IOHMMAaTh M HCIIOJIb30BaTh IIPEUMYILECTBA KOMAHJIHOM W WHJMBHyaJIbHOU
paboThl MpU peHIeHUH YYEOHbIX MaTeMaTHYeCKUX 3aJady, NPUHUMATh LEJb
COBMECTHOM JesTeNbHOCTH, IUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOM paboThI,
pacnpenensiTh BUAbl padoT, OroBapUBaThCs, OOCYKIaTh MPOLIECC M PE3yJbTaT
paboThI, 00001IaTh MHEHUST HECKOJIBKUX JIFOCH;

y4acTBOBaTh B IPYNNOBBIX (opMax paboThl (00CykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» W UWHBIE); BBIIOJHATH CBOIK 4YacThb pabOThHl H
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTMMHU YJE€HAMU KOMAaH[bl, OLIEHUBAThH
KauecTBO pe3yJbTaTa M KauyecTBO CBOErO0 BKJIaAa B OOHIMI pe3ynbTaT 1o
KpUTEPUSIM, CPOPMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

3. PeryasiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE 1eiicCTBUS

1) Camoopzanuzayus:

BBISIBJIATH MPOOJIEMBI JUIsl PELIEHUS B JKU3HEHHBIX M Y4YEOHBIX CUTYyalMsX,
OpPUEHTUPOBATHCS B PA3IUYHBIX [TOAXOAAX MPUHATHS PEIICHUN (MHANBUAYAJIBHOE,
IPYIIIOBOE);

CaMOCTOATEJIBHO COCTABJIATh IUIAH, AJITOPUTM pEIIeHHs 3anadd (WiId €ro
4acTh), BBIOMpaATh CIOCOO PEIICHUST C YYETOM HMEIOUIUXCS pPEeCypcoB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHUPOBAaThb M KOPPEKTHUPOBATH BapPUAHTHI
pELIeHH C y4eTOM HOBOM MH(MOPMALIHH.

2) Camokormponn:

BJIAJETh CIIOCOOaMH CaMONPOBEPKU, CAMOKOHTPOJISI TIpoliecca U pe3ysbTara
pelIeHs] MaTeMaTUYEeCKOM 3a7aui, CAMOMOTHBAILIUU U PEQIICKCUY;

NpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJlayH,
BHOCUTh KOPPEKTHBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBbCTB,
HaWJCHHBIX OIIMOOK, BRISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YyJIbTAaTa JAEATEIBHOCTH MOCTABJICHHON LENH U
YCIIOBUSIM, OOBSACHATH MPUYUHBI JOCTHKEHUS WIIM HEJOCTHKEHUS LEIH, HAXOIUTh
OIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.



3) OMoyUOHAIbHBIU UHMETIEKN.

BBIPXKATh DMOIUH TPU H3YYCHUH MATEMATHYECKUX OOBEKTOB U (DaKTOB,
JaBaTh SMOILIMOHAIBHYIO OIIEHKY PEIICHUS 3aJauH.

HNPEIMETHBIE PE3YJIBTATHBI

7 KIIACC:

1) Wcnonb3oBaTh MOHSATHUS MHOXKECTBA HATYpajbHBIX YKCEJ, MHOXECTBA
LIEJIBIX YHCEeJ, MHOKECTBA PAlIMOHAJIBHBIX YUCEN MPU PEIICHUH 3aj1a4, IPOBEJICHUU
paccyxaeHuid U JokazaTeabcTB.IloHMMATh W OOBSACHITH CMBICT MO3WIIMOHHON
3alUCU HATyPAJIbHOTO YHCIIA.

2) BbInonHATh, coueTasi yCTHbIE U MUCbMEHHbBIE NMPUEMBI, apu(MeTUYECKUE
JNEUCTBUS C pAllMOHAIBHBIMHU YKCIIAMH, UCIIOJIb30BAaTh CBOMCTBA YMCE U IpaBUja
JNEVCTBUH, IPUEMBI PAllHOHATIBHBIX BBIYUCIICHUM.

3) BoINOJMHATH ACUCTBUS CO CTENEHSIMU C HATYPaJIbHBIMU MMOKA3aTEIAMMU.

4) HaxoauTh 3HaYEHUS YMCIOBBIX BBIPAXKEHUM, COACPIKAIINX PALIMOHAIbHBIC
yyciaa U CTENEHM C HaTypalbHBIM IOKa3aTeleM, MPUMEHSTh Pa3HOOOpa3HbIE
CrocoObl ¥ TPUEMBI BHIYUCIIEHHUS, COCTABISTh U OIEHUBATh YUCIIOBBIE BHIPAKEHUS
MIPU PEIICHUU MPAKTUUECKUX 3aJ1ay U 3a/1a4 U3 APYrUuX YUYEOHBIX MPEIMETOB.

5) Okxpyrasarh uWcia C 3aJaHHOM TOYHOCTBIO, a TaKXKe IO CMBICIY
MPAKTUYECKONW CHUTyallud, BBINOJHIATh TNPUKUJKY W OIEHKY pe3ysbTaTa
BBIYMCJICHUHM, OIIGHKY 3HAQYEHUN 4YHCIOBBIX BBIPpAXEHUU, B TOM 4YHCIE MPH
pELIEHNN MPAKTUYECKUX 3a/1a4.

6) Pemarh TekcTOBbIE 3a7auu apu(METHUUECKUM CIIOCOOOM, HMCMOJIb30BATh
TaOJNHIIBI, CXEMBbI, YEpPTEXKH, IPYrHe CpPEACTBa MPEACTABICHUS HaHHBIX IPU
pelieHny 3aaad.

7) Joka3pIBaTh U MPUMEHSTH MIPU PEIICHUU 3a/1a4 NMPU3HAKU JIEIUMOCTH Ha 2,
4, 8,5, 3,6,9, 10, 11, npuzHaku ACIUMOCTH CyMMbI U HPOU3BEICHUS LEIBIX
qucen.

8) IIlpuMeHATh IpU3HAKH I€TUMOCTH Ha 7 1 13.

9) PacknanpiBaTh HA MHOXKHUTENM HAaTypajibHbIC YUCIIA.

10) CBoOOgHO omepupoBaTh MOHATUSMH: YETHOE YUCIO, HEYETHOE YHUCIIO,
B3aMMHO MPOCTHIE YHCIIA.

11) HaxoauTh HauOobIIMi 00N 1eTUTENb U HAMMEHbIIIee 00I1ee KpaTHOe
YuCel U UCIIOJIb30BATh UX MPU PEUICHUH 3a]a4, IPUMEHSATh aaroputM EBkina.

12) OmnepupoBaTh HOHATHEM OCTaTKa IO MOJYJIO, NMPUMEHATH CBOWCTBA
CPaBHEHUU O MOAYJIIO.

13) MHcnonws3oBaTth anreOpanueckyrd TEPMHUHOJIOTHIO U  CUMBOJHKY,
MIPUMEHSITh €€ B MPOLECCE OCBOCHUS yUeOHOTr0 MaTepuania.



14) Hcnosnb3oBaTh MOHATHE TOXKIECTBA, BBINOJIHATh TOXIECTBEHHBIE
npeoOpa3oBaHus BIPAXKEHH, TOKa3bIBaTh TOXK/IECTBA.

15) BobimonuaTre nAeWCTBUA  (CIOXKEHUE, BBIYUTAHHE, YMHOXEHHE) C
OJHOWIEHAMH W € MHOTOWICHAMH, TMPUMEHATh (POPMYJbl COKPAIIEHHOIO
YMHOXKEHHSI (KBajpaT M KyO0 CyMMbI, KBajJpaT M KyO pa3HOCTH, pPa3HOCTh
KBa/IpaToOB, CyMMa M pa3HOCTb KyOOB), B TOM YHCJIE JUIsl YIIPOILIEHUS BBIYUCICHUIA.

16) CocraBiarh U peuiaTh JUHEHHOE YpaBHEHUE WJIM CHUCTEMY JIMHEWHBIX
YpaBHEHUIl 1O YCJIOBHIO 3aJladyd, HMHTEPIPETUPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3aJaud IOJy4YeHHBIH pe3yapTaT. CTpouTh TIpauKu JTUHEHHBIX
¢bynkuuii. CtpouTts rpaduk GyHKIUU y = [X|.

17) OnuceiBaTh C MOMOIIBIO (PYHKIMHA H3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHHE, LIE€HA, KOJUYECTBO, CTOMMOCT,
MIPOU3BOAUTEILHOCTD, BPeMsi, 00BbEM pabOTHI.

18) HaxoauTh 3HaueHne (HyHKIIMH 110 3HAYEHUIO €€ apTyMEHTA.

19) Ilonumare rpaduueckuii crmocod NPEICTaBICHUS U aHaIU3a
uH(pOpManMyU, U3BJIEKaTb M HWHTEPIPETUPOBaTh HHGPOpPMALMIO U3 TIpaduKOB
peaNbHBIX MPOLECCOB U 3aBUCUMOCTE.

20) Hcnonb3oBaTh CBOMCTBA (PYHKIMU g aHalu3a TpadUKOB peabHbIX
3aBUCUMOCTEN (HynH (DYHKIMH, NPOMEXYTKH 3HAKOMOCTOSHCTBA (PYHKIUH,
IPOMEXKYTKM BO3pacTaHusi U yObIBaHUs (GyHKUIMM, HauOOJbIIee W HAMMEHbIIEe
3Ha4YeHUS (PYHKIIUN).

21) Ucnonb3oBath rpaduku AJi UCCIEIOBAHNS MPOLECCOB U 3aBUCUMOCTEH,
IpY PELICHUH 3a7a4 U3 APYTUX YUEOHBIX IPEIMETOB U PEaJIbHOM JKU3HU.

22) Jlenath NPUKHUJKY U OLIEHKY JIMHEWHBIX U YIVIOBBIX BEJIMUMH IIPEJAMETOB B
peasibHOM KU3HU, Pa3MEPOB IPUPOIHBIX OOBEKTOB.

23) Brnaaets nonsituem «reomerpuueckoe mecto Touek» (I'MT). Onpenensartsb
OMCCEeKTpUCY YyIJIa U CEPEAMHHBIM TepHeHANKYIsIp K oTpe3ky kak ['MT.
Ilonp3oBatbcs  moHsTeM [I'MT npu  nokasaTenbCTBE  IE€OMETPUYECKHUX
YTBEPKJICHUW U MTPU PELICHUU 3a]1a4.

24) Bnaaerb MNOHATHEM KacaTeIbHOM K OKPYKHOCTH, IOJb30BaThCS
TEOpPEMOW O MEepPHEeHIUKYISIPHOCTA KacaTellbHOM W pajauyca, MPOBEAEHHOTO K
TOYKE KaCaHMUSI.

25) J[loka3plBaThb pABEHCTBO OTPE3KOB KacaTeIbHBIX K OKPYKHOCTH,
IPOBEJICHHBIX U3 OJAHOW TOYKH, U IPUMEHATH 3TO B PEIICHUM I'€OMETPUYECKUX
3a/1a4.

26) [oka3piBaTh U MPUMEHSATH MPOCTEHIINE T€OMETPUUYECKUE HEPABEHCTBA,

MTOHUMAaTh UX NMPAKTHYECKUI CMBICII.
8 KJIACC:



1) IlonumMath ¥ HKCNONB30BaTh MPEJCTABICHUS O PACIIMPEHUHM YHCIOBBIX
MHO>KECTB.

2) CBoOomgHO  omepupoBaTh  MOHATHSMHU:  KBaJpaTHBIA  KOPEH,
apu(pMETUYECKUN KBAJIpaTHbI KOPEHb, HPPALMOHAIBHOE YHUCIO, HaXOAUTh,
OLICHMBATh KBAJpPATHbIE KOPHHU, UCIOJB3Ys MPU HEOOXOAMMOCTU KaJIbKYJSTOD,
BBINIOJIHATHh TMPeoOpa3oBaHMsl BBIPAXKEHUM, COJEPKAIIMX KBaJpaTHbIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEM.

3) Mcnonp30BaTh HaYaJIbHbBIE MPEACTABICHHUS O MHOKECTBE JIEHCTBUTEIbHBIX
qucell JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYMCICHUH, U300paxaTh J1eHCTBUTEIbHbIE
4yycia TOYKaMy Ha KOOPJAUHATHOW MPSMOM.

4) Vicnonp30BaTh 3amucu OOIBIIMX U MAJIBIX YUCEI C TIOMOIIBIO IECATUYHBIX
apobeir n creneHe uucna 10, 3anuchiBaTh M OKPYTJSATh YHUCIOBBIE 3HAYCHMS
pEaNbHBIX BEJIUYHH C UCIIOJIB30BAHUEM PA3HBIX CUCTEM U3MEPEHHIA.

5) CBobOomHO oOmEepupoBaTh MOHITHEM OCTAaTKa IO MOIYJI0, MPUMEHSTH
CBOICTBA CPaBHEHUH MO MOJYJIFO, HAXOJUTh OCTaTKU CyMMBbI U ITPOU3BEIACHUS 11O
JaHHOMY MOJYJIIO.

6) HaxonuTe qomycTUMble 3HAaYEHUS] IEPEMEHHBIX B JAPOOHO-PALIMOHATIBHBIX
BBIpAKEHUSX.

7) [lpuMeHsTh OCHOBHOE CBOMCTBO paIlMOHAIBLHOUN APOOH.

8) BrimonHAT, mnpuBeneHHE —anredOpanueckux Apoded Kk oOuemy
3HAMEHATEIl0, CI0KEHHE, YMHOXKEHHE, JIETICHHE allreOpandecKux Apooei.

9) BbINONHATE  TOXKIECTBEHHbIE  MpeoOpa3oBaHMsl  paIlMOHAJIBHBIX
BBIPAKCHU M.

10) IIpumensars mnpeoOpa3oBaHUSI BBIPAKEHUN YISl PEIICHUS PA3TMYHBIX
3a/1a4 U3 MAaTEMATUKU, CMEKHBIX TPEAMETOB, U3 PEAIbHOW MPAKTUKH.

11) TlpumeHsATh NOHSATHE CTENEHHU C LEJIbIM [OKA3aTelIeM, BBIOIHATh
npeoOpa3oBaHus BBIPAXKEHU, COAEPKAIUX CTETIEHH C LEJIbIM IT0KA3aTEIEM.

12) Haxoautb JOMyCTUMBIE 3HAUYEHHSI MEPEMEHHBIX B BBIPAKEHUSX,
coJiep Kallux apu(pMETHYeCKre KBaJApaTHbIE KOPHHU.

13) BoinonHaTh MpeoOpa3zoBaHusi UPPALMOHATBHBIX BBIPAKEHUH, UCTIOIb3YS
CBOMCTBA KOPHEM.

14) Pemath 1poOHO-pallMOHAIbHbIE YPaBHEHUS.

15) Pemath nuHelHbIE ypaBHEHHS C MapamMeTpaMH, HECJIOKHBIE CHCTEMbI
JIMHEWHBIX YPABHEHUM C MApaMeETPAMMU.

16) IIpoBOUTH UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPABHEHHI, B TOM YHCIIC
C TMpUMEHEHHEM TrpadUUYecKUX TMpeCTaBIeHUN (yCTaHABIMBATh, HWMEET JIH
YPAaBHEHUE WM CHCTEMA YPAaBHEHHMU pELICHHs, €CIIM HMEET, TO CKOJbKO, WU
npoyee).



17) IlepexoauTs OT cIOBECHOU (HOPMYIUPOBKHU 3a7a4M K €€ alreOpandecKoi
MOJIEIM C TIOMONIBIO COCTABJICHUSI YPaBHEHUS WJIM CUCTEMbl YPaBHEHUH,
MHTEPHPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJa4M IOJTYyYEHHBII pe3yJIbTar.

18) IIpumeHsATh CBOMCTBA YHMCIIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLEHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJIHOM MEPEMEHHOM W HMX CHUCTEMBbI, /1aBaTh
rpauyuecKy0 WUTIOCTPALMI0O MHOXKECTBA PpEUICHUH HEPaBEHCTBA, CHUCTEMBI
HepaBeHCTB. JloKa3bIBaTh HEPABEHCTBA.

19) IloHumaTh W WCHIOJAB30BaTh (PYHKIMOHAJIBHBIE TIOHATHS U  S3BIK
(TepMUHBI, CUMBOJIMYECKHE O003HAUYEHUs), OMPENEIATh 3HAUYeHHWE (PYHKIUU IO
3HAYEHHUIO ApPTYMEHTa, ONPEIesATh CBOMCTBA (DYHKIIMH 1O ee TpaduKy.

20) Ctpoutb rpaduku (yHKIMN, ONMUCHIBATH CBOMCTBA YMCIOBOM (DYHKIIMH
mo ee rpaduky. Pacmo3HaBaTb OCHOBHBIE BHJBl YETHIPEXYTOJbHUKOB, UX
AJIEMEHTHI, MOJb30BAaThCS UX CBOMCTBAMHU IPHU PELICHUH F€OMETPUYECKHX 3a/1au.
Paznmnuate mpu3HaKM W CBOMCTBA mapajuiesiorpaMMa, poMOa W MPsSMOYTOJIBHHKA,
JIOKa3bIBaTh MX W YBEPEHHO TMPUMEHSTH NPU PEUICHUH T'€OMETPUYECKUX
3anay.Pacnio3HaBaTh IEHTPATBHO-CUMMETPUYHBIE (UTYpBl W HCIONb30BaTh HX
CBOICTBA IIPU pEUICHUU 3a]1a4.

21) Bnaners NOHATHAMU MOAOOUS TPEYTOJIBHUKOB, KO3 (dULIMEeHTa 0100,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJAOOHBIX TPEYTOJIbHUKOB. MIMEeTh npeicTaBienue o
npeoOpa3oBaHuu MOA00US U 0 MOJO0OHBIX ¢urypax. Iloap30BaTbesi MpU3HAKAMU
noI00MsI TPEYTOJIbHUKOB TMPU PEUICHUU TeOMETpUuYecKuX 3anad. Jloka3bIBaTh U
IPUMEHATh OTHOIIEHUS MPONOPIUOHATBHOCTH B MPSAMOYTOJIBHBIX TPEYTOJbHHUKAX.
JlokazbiBaTh U puUMeHsTh TeopeMy Daineca. [IpumeHsaTs mogodue B MpakTUYECKUX
3a/1a4ax.

22) BwBOOUT, W MCHONIB30BaTh MpocTediue (GopMynbl Uil TUIOIIAAH
TPEYTOJIbHHKA, TTapaJljIeiorpaMma, poMOa U Tparnenuu. Beraucisats (pa3audaHbpIMA
cnocobaMu) IUIOUIaAb TPEYroJbHUKA M IUIOMIAAM MHOTOYTOJBHBIX (UTYD
(moJB3ysCh, TA€ HEOOXOUMO, KAIBKYIATOpOM). [IpruMeHsATh MeTO T TUTOIaAeH Jist
penieHus 3aa4. 3HaTh OTHOLIEHHUE TIOAAeH MOJOOHBIX (PUTYP U IPUMEHSTh IPH
pemieHuu 3aaa4. [I[puMeHsATh MoydeHHble YMEHUS B IPAKTUYECKHX 3a/1ayax.

23) [IlpumeHsT, TOJy4YECHHBICE 3HAHUS Ha TPAKTUKE — CTPOUTH
MaTeMaTUYeCKMe MOJENM Ui 3aJad  peaJibHOM KU3HM U MPOBOAMTH
COOTBETCTBYIOIIME BBIUUCICHUS C MPUMEHEHUEM MOJ00US U TPUTOHOMETPHUH
(ToNB3ySCh, T/Ie HEOOXOAUMO, KAJTbKYJISITOPOM).

9 KIIACC

1) CBoGonmHO omnepupoBaTh MOHATUSMU: KOPEHb N-W CTENEHH, CTENEHb C
pallMOHAIbHBIM [OKa3aTelieM, HaXOAUTh KOPEHb Nn-i CTENEeHH, CTENEHb C



paloHaIbHBIM TOKA3aTeJIeM, HCIONb3ys IMPH HEOOXOAMMOCTH KaJbKyJATOP,
IIPUMEHSATH CBOMCTBA KOPHS N-i CTENEHH, CTENEHU C PALIMOHAJIBHBIM OKA3aTEeJIEM.

2) cnonp30BaTh MOHATHE MHOXKECTBA JEHCTBUTEIBHBIX YUCEI IPU PEILIEHUH
3a/1a4, MPOBEJCHUU PACCYKACHUI U I0Ka3aTeNIbCTB.

3) CpaBHMBaTh U YyHOPAJIOYMBATH JCHCTBUTEIbHBIE 4YHUCIA, OKPYIJIATH
JEHCTBUTENbHBIE YHCIIA, BBINOJHATh NPUKUAKY PE3yJibTaTa BBIYUCICHUH, OLICHKY
YHCJIOBBIX BBIPAKEHUH.

4) CBOOOIHO ONMEpPUPOBATH IMOHATUEM KBAJPATHOTO TpEXusieHa, HAXOAMTh
KOPHU KBaJpaTHOTO TPEXUJICHA.

5) PacknaapiBaTh KBaIpaTHBIN TPeXUsIeH HA JUHEHHBIC MHOKUTEIIH.

6) Pemath HecnoXKHbIE KBaPATHBIE YPABHEHUS C TAPAMETPOM.

7) PemaTh HECIOXKHBIE CHCTEMbI HEJTMHEHHBIX YPaBHEHHH C ITApaMeTPOM.

8) Pemars ypaBHEHMs, HEpPABEHCTBA W HX CHUCTEMBI, B TOM YHCIE C
OrpaHUYCHUSIMH, HAIIPUMED B LENBIX YUCIAX.

9) IIpoBOaUTH HCCIIENOBAaHUSl YPABHEHUI U CUCTEM YpAaBHEHUH, B TOM YHUCIIE
C MNPUMEHEHHEM TIpapUUYeCKUX MNpPeACTaBICHUN (yCTaHAaBIMBATH, HMEET JIH
YpPaBHEHUE WJIM CHUCTEMA YPAaBHEHHMM pEIICHUs, €CIIM HMMEET, TO CKOJbKO, W
npouee).

10) Pemath TeKCTOBBIE 3a1a4u aNreOpandeckuM CrocoOoM.

11) Ucnonbs3oBaTh ypaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI JJII COCTABIICHUS
MAaT€MAaTUYECKOM MOJEIN PEaIbHONM CUTyauud WIA TPUKIAJHOW 3aJayu,
MHTEPIPETUPOBATH MOJTYUYECHHBIE PE3YJIbTATHI B 3aJJaHHOM KOHTEKCTE.

12) CB0o6OIHO OmepupoBaTh MOHSATUSMU: 3aBUCUMOCTH, (DYHKIIHS, rpaduk
byHKIMMU, TpsMas TPOMOPIHUOHATIBHOCTh, JIMHEWHAss QyHKUIUS, oOpaTHas
MIPOTOPIIMOHATILHOCTH, MMapadoiia, Tunepoosia, KyCOUHO-3aanHast QyHKIIHSL.

13) HccnemoBatry ¢yHKIMIO 1O €€ rpaduKy, yCTaHaBIMBAaTh CBOWCTBA
byHKIuMil: o0nacTb OMpeneieHHus, MHOXECTBO 3HAueHUH, HyIu (yHKIUH,
IIPOMEKYTKA 3HAKOIOCTOSIHCTBA, IPOMEKYTKH BO3pacTaHusi M  yObIBaHUS,
YETHOCTh U HEYETHOCTh, HaNOOJIbIIIEE U HAUMEHbIIIEE 3HAYEHUs, ACUMIITOTHI.

14) Pacno3HaBarth KBagpaTHuHyl (QyHKIHIO 10 (opmylie, TPUBOIUTH
MpUMEPHI KBaAPATUUHBIX (YHKLIMN U3 peabHOM KU3HU, PUZUKHU, TEOMETPUH.

15) Onpenensats mnonoxeHue rpaduka KBaJApaTUYHOM (QYyHKIMH B
3aBUCUMOCTH OT €€ KO3 (UIIUECHTOB.

16) Crpoutrb rpaduk KBagpaTU4HON (YHKIMH, OMKHCHIBATH CBOWCTBA
KBaJIpaTUYHOU (PYHKIIMH 1O ee TpaduKy.

17) Ucnonb30BaTh CBOMCTBA KBaAPATUIHONU (DYHKITUH IJIs1 PEIICHUS 3a1ad.

18) Ha mpumepe kBampaTH4HOW (GYHKIUUA CTPOUTH Tpapuk GyHKIUH Yy =
af(kx + b) + ¢ ¢ momornisio npeobpazoBanmii rpaduka GyHkIMN y=f(X).



19) WUnmoctpupoBaTh ¢ MOMOIIBI0 TpaduKa pearbHyl 3aBUCUMOCThH WIIH
IIPOLIECC 10 UX XapPAKTEPUCTUKAM.

20) CpobOogHO  omepwpoBaTh  MOHATUSIMHU:  TOCIJIEIOBATEIBHOCTD,
apu(pMeTHUecKas U reOMeTpuYecKas Mporpeccumu.

21) 3anaBaTh MOCHEAOBATEIBHOCTH Pa3HBIMU CIIOCOOAMU: OINUCATEIIHHBIM,
TaOJIMYHBIM, C TOMOIIbIO (POPMYJIBI N-TO WICHA, PEKYPPEHTHBIM.

22) BbINOMHATG BBIYUCICHUS C UCIOJb30BaHUEM (OPMYJ N-TO YieHa
apu(PMETUUECKON 1 T€OMETPUUECKON MPOTrPecCcii, CyMMbI IIEPBBIX N YJIEHOB.

23) MN3o00paxkaTh 4j€HBl MOCIEI0BATEIIBHOCTH TOYKAMHM HA KOOPAWHATHOM
IUIOCKOCTH.

24) Pemath 3aa4ui, CBA3aHHbIE C YUCIOBBIMU IOCIIEI0BATEIBHOCTSIMH, B TOM
quclie 3a/1a4d U3 PeaIbHOM KU3HU (C UCHOJIB30BAaHUEM KaJIbKYJISATOpa, HU(POBHIX
TEXHOJIOTHH).

25) Pacno3HaBaTh W MPHUBOJUTH MPHUMEpPHl KOHEUYHBIX U OECKOHEUHBIX
MOCJIEIOBATENBHOCTEH,  OIPAHUYEHHBIX  IOCJIEIOBATEIbHOCTEH, MOHOTOHHO
BO3pacTaroux (YObIBaIOIIUX ) MOCIEI0BATEILHOCTEH.

26) HMmerp mnpencraBieHHWE O CXOJAUMOCTH IIOCJIEIOBATEIBHOCTU, YMETh
HaXOJIUTh CyMMY O€CKOHEYHO YOBIBAIOLIEH T€OMETPUUECKOIN MPOrpECCU.

27) IIpuMeHsATh METO/I MATEMATUYECKOW MHIYKIMHU MIPU PELICHUN 3a]1a4.

28) Jloka3bIBaTh TEOPEMY CHHYCOB U TEOPEMY KOCUHYCOB, IPUMEHATh UX IS
HaXO0XKJICHUS Pa3IMYHbIX JIEMEHTOB TPEYrOJIbHUKA («PEIIEHNUE TPEYTOJIbHUKOBY),
OPU PELICHUM TEOMETPUYECKUX 3a1ad. [IpuMeHATh NOJydeHHBIE 3HAHWUS IIPH
pELICHUH MPAKTUYECKUX 3a/1a4.

29) IlpuMeHATh TPUTOHOMETPUIO B 3ajayax Ha HAXOXKJICHHWE IUIOIIAJIH,
BBIBOJIUTh M BIIAJETh TPUTOHOMETPUYECKMMH (opMmyramMu JUIsl  IUIOLIAIH
TpeyrojbHHUKa, MapajienorpamMmma, poMm0a, Tpamneuud, BBIBOAUTh W MPUMEHSTh
dbopmyny ['epona u popmymy /Ui IIOHIAAN BBITYKIIOTO YETHIPEXYTOJIbHHUKA.

30) HMmerp mnpeacTaBi€HHE O TOMOTETUH, NPUMEHATH B MPAKTHYECKUX
CUTYaLMSIX.

31) Ucnonb3oBath TeopeMbl UeBbl 1 MeHenast pu peleHuu 3a1ad.

32) Hcnonp30BaTh TEOPEMbl O BIMCAHHBIX YIiaX, YIiaX MEXAy XOpJaMu
(CexymmMHM) U yrie Mexay KacaTeJlbHON U XOPI0H pH pelIeHUU TeOMETPUIECKUX
3ama4. Jloka3plBaTh M IPUMEHATH TEOPEMBI O NMPOU3BENCHHUHM OTPE3KOB XOpI, O
IPOU3BEACHUHN OTPE3KOB CEKYIIMX, O KBAAPATE KacaTeIbHOM.

33) Bnanerp moHATHEM KOOpJAMHAT Ha IUIOCKOCTH, padOTaTh C ypaBHEHHEM
OpsiMOM  Ha IUIOCKOCTH. Bragers MNOHATHSMHM yIJOBOrO KO3(QQUIMEHTa U
CBOOOJHOTO 4JI€HA, MOHUMAaTh WX T'€OMETPUUYECKUN CMBICI U CBSI3b YIJIOBOTO
KodpdumeHTa ¢ BO3pacTaHWEeM U YOBIBAHMEM JHMHEWHON (YHKIHMH. YMETb



pemarb METOJOM KOOpPAMHAT 3aJayd, CBA3aHHbIE C MApPAJLIEIbHOCTBIO U
NEPHEHANKYJIIPHOCTBIO TPSMBIX, IEPECEYEHUEM MPSIMBIX, HAXOXKJIECHUEM TOYEK
IIEPECEUCHHUSI.

34) BeiBOAMTHh M BIAJETh YpaBHEHUEM OKPY>KHOCTH. Vcmosib30BaTh METO.
KOOpPAMHAT Il HAXOXIEHUs NEPECEYEHUM OKPYKHOCTEW M NpsAMbIX. Brnaners
dbopMmynamMu paccTOSHHUS OT TOYKM JO MPSAMOM, IUIOMIAAM MapajuieorpamMma B
KOOpJIMHATaX, UMETh MNOHATHE 00 OpHEHTHPOBAaHHOM Momaau. Iloap3oBaTbes
METOJIOM  KOOpJMHAT HAa IUJIOCKOCTH, MPUMEHATh €ro NpH  pEIICHUH
FEOMETPUYECKUX U TMPAKTUYECKHX 3afad. [IpumeHATr MeToA KOOpIHWHAT B
NPaKTUKO-OPUEHTHPOBAHHBIX FTEOMETPUUYECKHX 3a7a4aXx.

35) Brnagers moHaTHeM BeKTOpa. YMETh CKJIAJIbIBATh M BBHIYMTATH BEKTOPHI,
YMHOXKaTh HAa YHUCJO, BIAJETh NPABWIAMHM TPEYTOJbHUKA W Iapajuiejorpamma.
Branets NpakTUYECKUMU WHTEPHPETALHUSIMH BEKTOPOB. YBEPEHHO MOJIb30BATHCS
KOOpJIMHAaTaMH BeKTOopa. BiiageTes Cl0XKeHWEM M BBIYUTAHUEM BEKTOPOB,
YMHOXKEHHEM BEKTOpa Ha YMCJIO B KoopauHaTax. MImeTs mpencraBieHue o 6asuce
(ma miockoctn). PackinaapiBaTh BEKTOPHI 10 0a3ucy. PackiaapiBaTh BEKTOPHI CUII C
MOMOILBIO MPOEUUPOBAHUS U TPUTOHOMETPUUYECKUX COOTHOIICHHH. IIpuMeHsTH
MOJIyYeHHbIE 3HAHUS B IPOCTEHIINX (PU3NYECKUX 3aadax.

36) Bnanerp moHsATHEM CKaJsPHOTO MPOU3BENIEHUS BEKTOPOB, IOHUMATh €r0
r€OMETPUYECKUNA CMBICII U YBEPEHHO TMOJb30BATHhCS €r0 BBIPAXKEHHEM B
JIEKapTOBBIX KOOpAMHATaX. 3HATh AUCTPUOYTHUBHOCTH CKAISIPHOTO MPOU3BEACHHUS
U €ro CBS3b C IMpoenupoBaHueM. [I[pUMeHATh CKaJsipHOE MPOU3BEACHUE BEKTOPOB
JUISL HAXOXICHUS JUIMH W yIVIOB. Pelate reoMeTpuYecKue 3aladd ¢ MOMOLIBIO
CKaJIIpHOrO Ipou3BeAeHUs. VCIonb30BaTh CKAISIPHOE ITPOU3BEICHUE BEKTOPOB B
anreOpanyecKux M PU3HIECCKUX 3a/1adax.

37) Bnagerb NOHATUSMHM  [PAaBUJIBHOTO  MHOIOYTOJIBHHMKA,  JIJIUHBI
OKPYKHOCTH, JJWHBI JYI'M OKPYXXHOCTH M pPaJdaHHON Mephl yIJa, BBIYUCIATH
mwion@aae Kpyra u ero uacted. [lomumars cmbicn uucna 7. [IpumMeHsTh
MOJIyYEHHbIE YMEHHUS NPU PELICHUU MPAKTUYECKHX 3aJady. 3HATh HCTOPHYECKHE
CBeJIeHUs1 00 U3MEPEHUH ITTUHBI OKPY>KHOCTHU Y TUIOLIAAHN KpyTa.

38) Nmethr mpenactaBieHue O MpeoOpa3oBaHUU IJIOCKOCTU, O JABUKEHUSIX.
Haxonute ocu, UEHTphl CUMMETpUHM (UTYp, LEHTPhl MOBOPOTA, HAXOAMTH
KOMITO3ULIMKA TMPOCTEUIIUX TpeoOpa3zoBaHuil. [IpuMeHSATh NBUKEHUS IJIOCKOCTH
IIPYU PELICHUU T€OMETPUUECKUX 3a]1a4.

39) IlpuMmeHATh TOJy4YEHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTH
MaTeMaTU4eCKUe MOJENM I 3aJad  pEeaJIbHOW JKWU3HM W NPOBOAMTH
COOTBETCTBYIOIIME BHIYMCIICHHSI C IPUMEHEHHEM MOJ00HS U TPUTOHOMETPUYECKUX
byHKIUH (TTOJIB3YSICh, TI€ HEOOXO0IUMO, KATBKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
DJIEKTP
OHHBIE
(undpo
HaumMeHnoBaHue Bble)
KoanuecTtBO OcHOBHBIE BHUABI
Neni/m | pa3nesnoB u TeM OcHoBHOe cogepkaHue o0pa3zoB
4acoB AesiTeJIbHOCTH
NPOrpamMMblI aTejibH
ble
pecypce
bl
Hcroprst BOSBHUKHOBEHUS U PA3BUTHS
reomeTpuu. [loHATHS: akcuoMa, Teopema,
CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO,
DIIEMEHTBI onpenenenue. THCTpyMeHThI it CemuHap: U3 UCTOpUHU
uctopun. O61mue M3MEPEHUN 1 mocTpoeHuil. Bzanmuoe BO3HMKHOBEHUS U Pa3BUTHS
| MTOHATHS ) pacIoI0oKeHUE TOYEK Ha MPSIMOM. reoMeTpuu. MuHm-
T€OMETPHUH. W3mepenne IuHbI OTpe3Ka, pacCTOSTHUE HCCJIEI0BAHKE: UTO TaKoOe,
OcHOBHbIE MEXIy TOuKaMu. B3auMHoe pacnosnoxxeHue | Teopema, CBOWCTBO, IPU3HAK,
burypst npsmbix. Jlomanas. Buael nomansix. J[inHa | 10Ka3aTenbCTBO, ONPEEICHUE
nomaHoil. MHoroyroisHukHu. [lepumerp
MHOTOyrojbHUKa. [IoHATHE O BBIMYKIBIX U
HEBBIITYKJIBIX MHOTOYTOJIbHUKAX
2 Yucna n 2 HenumocTs 1 e€ cBolcTBa. [Ipu3Haku WccnenoBarenbckas padora:
BBIUMCIICHHS. JenumocTy Ha 4, 6, 8, 11. [Ipusznaku JIETMMOCTB U €€ CBOICTBA.
JenuMocTb. JnenuMocTH Ha 7, 13 (YHUBEpCallbHBIN Juckyccus: CoOoTHECEHUE
CroxeTHble cnoco0). Perienre 3aqa4 moBbIIEHHON THUIIA 33/1a4U U MOJICIIU.
3a/1a4n cnoxHocTu. Pemenue 3a1a4 Ha nenumocts. | CpaBHeHUE apu(MeTHIECKOro




ApudmeTrnueckuii METOT peIICHUS
CIOXKETHBIX 3a/1a4

U anredpandeckoro MeTo1a
pemieHus 3a1ay; J0CTOMHCTBA
1 HEJOCTATKHU.
MartemaTnueckoe
COPEBHOBAHUE — PEIICHHE
CIO’KETHBIX 3a/1a4 Pa3HbIMU
METOJIaMH

Tpeyronbauky. PaBHble TPEyroibHUKY B

[TpakTHKyM 1O peuIeHuIo

TpeyronbHUKH. reOMEeTPUYECKUX KOHPUTYpaLUsIX.
3amad. MccnenoBanue: paBHbIe
[Tpuznaku [Tpu3Haku paBeHCTBA TPEYTOJIHHUKOB.
TPEYTrOJIbHUKHU B
paBeHCTBa [Tpu3Haku paBeHCTBA MPSMOYTOIbHBIX
reOMEeTPUUYECKUX
TPEYTrOJIbHUKOB TpeyroibHUKOB. [lepnenaukynsp u
KOH(UTYpaIusx
HaAKJIOHHAs
[IpencraBieHue 3aBUCUMOCTH MEKTY
[IpakTUKyM IO PELICHHUIO
BeIMUrHaMU B Buze Gopmynsl. CreneHw,
MPAKTHUKO-OPUEHTUPOBAHHBIX
MHOTOWICHBI, Tpeo0pa3oBaHue
. 3a/1ay Ha HAXOXJCHUE
MHOTOYJICHOB, JEMCTBUS C MHOTOUJICHAMH.
Anrebpanyeckue HEU3BECTHBIX BEJIMYUH C
MHuorounen cranaapTHoro Bujaa. CTeneHb
BBIPAXKCHHUSI npUMeHeHueM (GopMyIl.

MHOI'O4JICHaA. KOpHI/I MHOT'OYJICHA.
Haxoxnenue KOpHeﬁ MHOI'O4JICHA.
I[OKaBaTeJ'IBCTBO TOXXOeCTB. Pa3Hbie
noAXOAbl K TOKA3aTCIILCTBY TOXICCTB

HccnenoBatensckas paboTa:
KaK HalTH KOpEHb
MHOTOWJIeHa?

TpeyroabHUKY U
reoMeTpHUYECKUe
HEPaBEHCTBA

CooTHOIIEHUS MEXIYy CTOPOHAMH U YTIIaMU
TpeyronbHuKa. HepaBeHcTBO
TpeyrojibHuka. HepaBeHCTBO O JiiMHE
nomaHoi. HepaBeHCTBO Mex Ly
MEPIICHIUKYJISIPOM U HAKJIOHHOM.
PaccrostHue ot Touku 10 npsMon

UccnenoBatenbckas pabota (B
TOM YHCJIE C UCIIOJIb30BaHHEM
«MaTEeMaTUYECKHUX TTaKETOBY):
reOMEeTPHUYECKHUE HEPABCHCTBA.
[IpakTUKyM IO PEIICHHUIO
MPAKTHKO-OPUEHTUPOBAHHBIX
3a1a4. MojieupoBaHue ¢




MOMOIIIBIO TIPOTPAMMHBIX
CPEICTB

YpaBHeHUs u
CHUCTEMBI
YpaBHEHUH

PaBHOCHIIBHOCTD YpaBHEHUI JIMHEITHBIE
ypaBHEHUs U UX cuctemsl. Ornpeaenenue
YKCJIa KOpHEN JTMHEHHOTO YPaBHEHHUS.
Penienue nMHENHHBIX ypaBHEHUM,
coepKaIMX 3HaK MmoayJis. Pemenue
JIMHENHBIX YPaBHEHUN ¢ TapaMeTPaMH.
Pemenue cucteM JTUHEHHBIX ypaBHEHUIN
pa3HBIMU METOAAMH

CamocTosITeTbHOE OTKPBITHE:
JVHEHHBbIE YPABHEHUS U
HEPaBEHCTBA C apaMeTpaMHu U
UX CHUCTEMBI.
Hccnenosarensckas padoTa (B
TOM YHCJIE C UCITIOJIb30BaHUEM
«MaTEeMaTUYECKUX MTAKETOBY):
JVHEHHbIE YpaBHEHUS,
coJiepaKallye 3HaK MOJTyJIs.
[IpakTuKyMm 1o pemeHuo
3aJa4: OT IPOCTOro K
CJIO)KHOMY — pEIICHHE
CHCTEM JIMHENHBIX YPaBHEHUN
Pa3HBIMH METO/IaMHU.
Maremarnueckoe
COpPEBHOBAHUE — PEILLIECHUE
MaTEMaTUYECKUX 3a/a4 110
TeEMe

OceBas
CUMMETpPUSL

@urypsl ¢ oceBol cummerpueil. [Ipumepst
CUMMETPHUU B OKPYIKAIOIIEM MUPE

HccnenoBatensckas paboTa (B
TOM YHCJIE C UCTIOJIb30BaHUEM
«MaTEMaTUYECKUX MTAKETOBY).
[TocTpoenue mozeneii (B Tom
YHCJIE C UCII0JIb30BAaHUEM
«MaTEeMaTUYECKUX ITaKETOBY).
[Ipoekt: cummeTpus B
OKpYy’KaroIleM MUpe

MHuor OYT'OJIbHUKU

CyMMa BHYTPEHHUX YTJIOB

[TpakTuKyM O pereHHIo




MIPaKTUKO-OPUEHTHUPOBAHHBIX
MHOT'OYTOJIbHUKA U CyMMa BHEIIIHUX YTJIOB
3agad. McciaenoBaTenbckas
BBIIYKJIOTO MHOTOYyTONbHUKA. KacarenbHas
. OKpYKHOCTh paboTa: B3auMHOE
U ceKyllas K OKpy>XHOCTU. OKpyKHOCTb,
PacIoJIOKEHUE OKPYKHOCTH U
BIIMCAHHAS B YTOJIL. .
npsMoit
[Touck obnactu onpeaencHUs: © MHOKECTBA
3HaueHui PyHkuu. Mcnonb3oBanue
pa3IMYHBIX CIOCOO0B 3aaHUs (PYHKITHH. Hccnenosarensckas padoTta (¢
Hcnonb3oBaHue cBOWCTB (PYHKITUH AJIs HCIIOJIb30BaHUEM
aHanu3a rpaUKoB peabHbBIX «MaTeMaTUYECKHX MAKETOBY):
9 DOyHKIU 4 3aBUCUMOCTEH (Hy 1M QyHKIINH, B TOM YHCJIE CPAaBHEHUE
IPOMEXYTKH 3HAKOIOCTOSHCTBA (DYHKIHH, CBOMCTB (PyHKIIUU U UX
MIPOMEXKYTKH BO3pACTaHUS U yObIBaHUS rpaduKoOB B 3aBUCUMOCTH OT
GyHKIMH, HauOOoJIbIlIee U HANMEHbIIIEe apaMeTpoB
3HayeHus pyHkiun). ['paduku, KycouHO-
3a7laHHble (QYHKIMU
[IpakTUKyM: IpaKTHKO-
B3anMHoOe pacnonoxeHne OKpyKHOCTH U OPUEHTHUPOBAHHBIE 3aJ]a4H HA
npsimoi. IIpumMepsl reomeTpuyeckux Mect B3aMMHOE PaCIOJIOKEHUE
I'eomerpuueckue .
10 3 TOYEK Ha TJIOCKOCTU. MeTon OKPYKHOCTH U TIPSMOM.
MeCTa TOYEK
reOMETPUYECKUX MECT TOUEK ITpH pemeHnn | CaMOCTOATENbHOE OTKPBITHE:
r€OMETPUYECKHUX 3a1a4 yto Takoe ['MT? IIpakTukym
o pemeHuto 3aga4d Ha [MT
OBHIEE KOJIMYECTBO
YACOB IO 34

ITPOI'PAMME




8 KUIACC

IIEKTP
OHHBIE
(mudpo
HaumenoBanue Bble)
Ne KoanuectBO OcHOBHBIE BUIEI
pa3aesioB U TeM OcHoBHOe coaep:kaHue o0pa3oB
n/n 4acoB AeATe1bHOCTH
NMPOrpamMMmsblI aTeJIbH
ble
pecypc
bl
Uucna n KBagpatHbiil kKOpeHb. BeinonHenne
. [IpakTHKyM MO pEeHIeHUIO
BBIYHCIICHUS orepanuil ¢ UppalMoOHAIbHBIMU YUCIIaMHU.
3aJ1a4: OT MPOCTOrO K
(xBagpaTHbIE 5 TouyHOCTH PUOIMKEHUST UPPALUOHATILHOTO
CII0)KHOMY.
KOpHH, qucia npu peweHnu 3aaad. OkpyriieHue Y
UccnenoBatenbckas padora.
UppalUOHAIbHBIC MPPALMOHATIBHBIX YUCEI, IPUKHJIKA
. KBanpaTHbie KOpHH.
YHClia, CTETIEHN) pe3ynibTaTa BIYUCIECHUN
JpoOHo-palinoHaIbHbIE BBIPAKEHUSI.
[IpakTUKyM 1O pEeLICHUIO
AnreOpandeckue Crenenu. BrinosiHeHNE TOXKIECTBEHHBIX
2 4 . 3a7a4: OT MPOCTOTO K
BBIPAYKEHUS peoOpa3o—"BaHUN pallMOHAIbHBIX
. CII0)KHOMY
BBIPAKECHHI
[IpakTHKyM O peLIeHUIO
[Tapannenorpamm, ero Mpu3HaKku 1
. 3aJ1a4: OT IPOCTOrO K
cBoiictBa. [IpsmoyronpHHK, poM0, KBaapar,
YeThIpexyroybHUK . CII0’KHOMY.
3 4 UX MPU3HAKH U CBOKCTBA. Tpanenus.
u . . UccnenoBatenbckas padora.
PaBHOOepeHHas Tpaneuus, e€ CBOMCTBa U
3HaKOMbIE HE3HAKOMBIE
MPU3HAKU
YETHIPEXYTOJIbHUKHU
4 YpaBHeHuUA U 7 KBanparnsle ypaBHeHus. OnpenencHue HccnenoBatenbckas paboTa:
HEpaBeHCTBa paBHOCUJIBHBIX ypaBHeHUH. [Ipumenenne PaBHOCUJILHOCTD U CJIEJICTBUE.




CBOWCTB ypaBHEHHI C OJTHOM MEPEMEHHOM.
OnpeneneHre KOIU4ecTBa
NENCTBUTENHHBIX KOPHEH KBaIPaTHOTO
ypaBHeHus. Pemenue apobHo-
paIoOHANTbHBIX YPABHEHUN, CBOISAILINXCS K
JTUHEWHBIM WIH K KBaJAPaTHBIM
YpaBHEHUSM, UCTIOIB30BaHUE METOA
3aMEeHbI IepeMeHHOMN. Pelienne TeKCTOBBIX
3aj1a4 anreOpandeckuM CrocoOOM: MEPexo
OT CJIOBECHOH (pOpMY-THUPOBKH yCIOBUS
3a7lauy K anreOpandeckoil Moienu myTeM
COCTaBIICHUS YpaBHEHUS; PELICHHE
COCTaBIICHHOT'O YPAaBHEHUST; HHTEPIIPETAIIHS
pesynbrata. ['paduueckas uHTeprpeTanus
YPaBHEHHH C JIBYMS NTEPEMECHHBIMHU

[IpakTHKyM 1O peLICHHIO
CIOJKETHBIX 3a1a4. [IpakTukym
II0 PELICHHUIO 3a/1a4: OT
IIPOCTOTO K CIOKHOMY —
IpoOHO-paLMOHATbHbIE
YPAaBHECHHS.
HccnenoBatenbckas paboTa (B
TOM YHCJIE C UCIIOIB30BAHUEM
«MaTEMaTHYECKUX MAKETOBY):
rpaduyueckas HHTepIpeTaus
YPaBHEHUH C IBYMsI
IIEPEMEHHBIMH.
MopenupoBanue pa3iIM4HbIX
CUTyaluil

IentpanbHo-
CUMMETPUYHbIE
¢burypsl.
[IponopumonaisH
bI€ OTPE3KHU.

dopMynHpoOBKa ONPEACIICHHS U 1I0Ka3a-
TEJIBCTBO CBOMCTB LIEHTPAIIbHO-CUMMETPUY-
HBIX puryp. CpenHss IUHUS TPEYTrOJIbHUKA.
Cpennsist tunus Tpaneuuu. Teopema
@aneca. [IponoprroHanbHbIE OTPE3KH.
BBenenue nousTHs npeodbpa3zoBaHus

CaMocCTOSITeIbHOE OTKPBITHE:
9TO TaKOE MPeoOpa3oBaHKE
nono6us? MccnenoBarenbckas
pabota (B TOM 4ucIie ¢
HUCITIOJIB30BAHHUEM

[Tonobue. o 00Ms ¥ TOJOOHBIX UTyp. «MaTEeMaTHYECKUX MAKETOB):
[IpeobOpaszoBanue CooTHoIIEHUS B MMOJAO0OHBIX (pUTypax. 9TO Takoe (ppakran’?
nooous. 3aauu Ha HaXO0XK/IEHUE TUIOIIATH C [IpakTHKyM 1O peLeHuo
[Tnomaay. UCTIOJIb30BaHUEM Pa30ueHHs Ha YacTH U 3ama4

JlocTpauBaHue. MeToj miomae.
JlokazaTtenbcTBa OreHKa 3HaYCHUST BBIPAKEHUSI C UCTIONb- [IpakTuyeckas padora:
HEPaBEHCTB 30BaHMEM HepaBeHCTB. [IpumeHenue MOCTPOSHHE MOJIENIEH —

CBOICTB HCPAaBCHCTB B X04€ PCHICHUA

HCPAaBCHCTBO KaK MOJCJIb




3aaa4d. OnpenesieHne paBHOCHIbHBIX
HepaBeHCTB. /[oka3aTenbCTBO HEPABEHCTB.
Pemrenne TeKCTOBBIX 3a1a4 C TOMOIILIO
JIMHEVHBIX HEPABEHCTB C OJTHOU
nepeMeHHoi. MccnenoBanue JIMHEHHOTO
HEpaBEHCTBA C OAHOU MEPEMEHHOM C
rapamMeTpoM

peaTbHOM CHTYaITUH.
CamMocTosTENhHOE OTKPBITHE:
METObI JOKA3aTeIbCTBA
HepaBeHCTB. MareMaTuueckoe
COPEBHOBAaHHE — PEILICHUE
3a/1a4 pa3HbIMU METO/IaMH.
HccnenoBatensckas pabora:
JTUHENHOE HEPABEHCTBO C
OJIHOM MEPEMEHHOU C
rnapameTpom

Teopema [Tudaropa u ee npuMeHeHHE.
Jloka3aTenbCTBO COOTHOIICHUI MEXIY
MPOMOPLUUOHATEHBIMUA OTPE3KaMH B IPSIMO-

[IpakTHKyM 1O peueHnIo
MIPAKTHUKO-OPHEH-TUPOBAHHBIX
3agau. CamocToATeIbHOE
OTKPBITHE: YTO SI 3HAIO MPO

[IpsimoyronbHbIe yroJIbHOM TpeyrojbHuke. [Ipumenenune .
- MPSIMOYTOJIbHBIT
TPEYTrOJIbHUKU COOTHOIIEHUH MPU PEIICHUH
TPEYTrOJIbHUK?
reoOMEeTPHUYECKUX 3aj1au.
Maremaruueckoe
Tpuronomerpudeckue GyHKINH B
COpPEBHOBAHHE — PEIICHHUE
PSMOYTOJIBHOM TPEYTOJIbHUKE.
3ajJ]a4 pa3HbIMU METO/IaMHU
HccnenoBatenbckas pabora (B
TOM YHCJIE C UCTIOJIb30BaHHEM
[Touck obnactu onpeneneHsl © MHOXKECTBA | «MaTeMaTHYECKHX MaKETOBY):
OyHKIMH 3HaueHuil pynkuun. ['papux pynkumu k/x. | uccrnempoBanue QyHKIHIA.
Oynkuus Buaa (ax + b)/(cx + d) CamocTosTeNNbHOE OTKPBITHE:
¢bynkuus Buaa (ax + b)/(cx +
d)
Yucna u DopMyIHpPOBKA OMPEICIICHUS JEIUMOCTH HccnenoBatensckas pabora:
BBIUUCIICHHS: HAIIeJIO0, YHCell, CPAaBHUMBIX IO JaHHOMY IenmuMocTb. CaMOCTOSITEbHOE
JEIUMOCTD MoyI0. BelnonHeHne nenenus ¢ OTKpBITHE: CPAaBHEHHE 110




ocTaTkoM. J{okazaTeiabCTBO U MPUMEHEHHUE
CBOWCTB CpaBHEHUH 10 MOYJIIO.
Haxosx1eHne oCTaTKOB CyMMBI U IPOU3-
BEJICHUS 110 JAHHOMY MOJYJIIO

MoxyJto. [TpobieMHbIi
MPAKTUKYM: peLIEeHUE 3a/1a4
Ha MTOMCK OCTaTKOB CyMMBI U
MIPOU3BEJICHUS 110 MOYJIIO.
Marematnueckoe
COPEBHOBAHHE — PEIICHHE
3a/7a4 Ha JeIIMMOCTb U
CpaBHEHHUE 0 MOJYJIIO

Brucaunsie u

Brniucannbie v LICHTpAJIbHBIE YTIIbI. Y TJIbI
MEXIy XOpJaMu U ceKylIumu. Briricannbie

[IpakTUKyM 1O pelieHuro

OTHMCaHHBIC .
10 2 U OINKMCAHHBIC YETHIPEXYTOIbHUKH. 3aJa4: OT MPOCTOTO K
YeThIPEXYTOJIbHUK
Bsaumnoe pacnonoxenue aByx CIIOKHOMY
u .
OKpYXHOCTEH
Uccnenosatensckas paboTa:
[ToBTOpEHwue, . UeTbIpexXyrolbHUKA U
BrimonHenue uccienoBaTelIbcKoi padoThI.
11 00o6mIeHMe, 1 okpy>kHOCTH [IpoekT:
BrinosHeHue u 3ammra npoeKTa
CUCTEMAaTHU3aLIHS YeTbIpexyrolbHUKA U
OKPYKHOCTH
OBHIEE KOJIMYECTBO
YACOB IO 34

IHPOT'PAMME




9 KJIACC

TEOpPEMbI KOCHHYCOB U T€OPEMbI CHHYCOB.
®opwmyna ['epona. @opmyiia miomaan
BBIITYKJIOTO YEThIPEXYTOJIbHUKA.

COPCBHOBAHUC — PCUICHUC
FeOMeTpI/I‘ICCKI/IX/ IMPaKTHUKO-
OpPHUCHTHPOBAHHBIX 3a1a4

IIEKTP
OHHBIE
(mngpo
HaumeHnoBanue Bble)
Ne KoanuecTBO OcHoBHBIE BUILI
pa3aeyioB U TeM OcHoBHOe coaep:kaHue o0pa3oB
n/n 4acoB AeATEeJIbHOCTH
NPorpamMmslI aTeJIbH
ble
pecypc
bl
CamoCTOSITENbHOE OTKPBITHE:
. pelIeHre YpaBHEHHM C
Pemenue ypaBHeHU ¢ mapaMeTpom
. napameTpoM. [IpakTukymsl o
anredpandeckum metonoM. I'paduueckuit
. PEIIEHUIO 33]1a4: OT MPOCTOT0
METO/I pelIeHUs] ypaBHEHHH C mapaMeTpoM
K CJIO)KHOMY — JPOOHO-
['padmyeckas uHTEpIpETALIUS PEILICHUS
YpaBHeHus u palrMoHaIbHBIC YPABHEHUS U
ypaBHEHUS C ABYMS IEPEMEHHBIMH H
HEPaBEHCTBA C 3 . HEPaBEHCTBA C MAPaMETPOM.
CHUCTEM ypaBHEHUH C ABYMs
rnapameTpoM HccnenoBarensckue pabOThI:
nepeMeHHbIMU. VccnenoBanue cucrem
. . pelieHue 3a1a4 ¢ napaMmeTrpamu
HEJIMHEHHBIX YPABHEHUH C TapaMETPOM.
— ayireOpanvyeckuM METO/I0M;
Pemenne HepaBeHCTB ¢ AByMs
rpaduuecKuM METOIOM (B TOM
MEPEMEHHBIMHU U UX CUCTEM
YHCJIE C UCTIOIb30BAHUEM
«MaTEeMaTUYECKUX TTAaKETOBY)
2 Pemenne 3 ®opMyTel TIpUBEICHUS. Perrenne [IpakTUKyMBI TIO PENIEHUTO
TPEYTOJIbHUKOB MIPaKTUYECKUX 3a/1a4 C UCIOJIb-30BAHUEM 3ama4y. MaTemaTudeckoe




CoOTHOIIEHUS] MEXKAY
TPUTOHOMETPUYECKUMHU (QYHKIUAMHU.
[Tpocreiimume popMybl IPUBEAECHUS U3
reo-MeTpUYEeCKUX cooOpaxkeHuil. Pemenue
3aJa4 C UCIIOJIb30BAaHUEM TEOPEM
KOCHHYCOB M CHHYCOB, HaX0XKJICHHE
paanyca OIMCaHHON OKPYKHOCTH

pa3sHbBIMU ME€TOJaMU

Anrebpanueckue
BBIPAKCHUS

CreneHb ¢ pallMOHAIBHBIM ITOKA3aTEIEM.
Onpenenenre KOPHS N-i CTENEHU U
CTEINEHU C PALIMOHAIIBHBIM MTOKA3aTeNIEM.
[IpumeHeHue onepanyy U3BICYEHUS KOPHS
n-# CTENEHU, UCIIOJIB3YS IIPU
HEOOXOIMMOCTH KaJbKyJIATOP.
Brruncnenue 3HaueHus CTENEHU € palyo-
HaJbHBIM NoKa3areneM. OLeHKa 3HaUeHU I
KODPHSI N-1 CTEeNEeHH, 3HaUE€HUE CTENEHU C
palMOHAIBHBIM [TOKA-3aTeJIEM LIETBIMU
YHUCIAMU U JIECSITUIHBIME IPOOSIMHU.
CpaBHEHME U yHOPSA0YMBAHHUE PALIO-
HaJIbHBIX U UPPALMOHAIBHBIX YUCEIL,
3aMMCaHHBIX C [IOMOILBIO KOPHS N-i
CTENEHHU, CTENEHU C PallMOHAIbHBIM
1okasareisieM. Boinonnenue
TOKJIECTBEHHBIX peo0pa30-BaHUM
BBIPAKECHUM, COAECPIKALUX KOPEHb N-1
CTENEHHU, CTENEeHb C PallMOHAIBHBIM
IIOKa3aTesieM

IIpakTUKyM IO pPELICHUIO
3aJa4: OT IPOCTOTO K
CI0XkHOMY. MaTeMarnueckoe
COpPEBHOBAHHE

OTtpesku B
OKPYKHOCTH

Teopembl 0 IPOU3BEAECHNUN OTPE3KOB XOPJ,
TEOPEMBI O IIPOU3BEICHIH OTPE3KOB

CaMocTosTeNnbHOE OTKPBITHE (B
TOM YHCJI€ C HCIIOIb30BAaHUEM




CEKYIIMX, TEOpEMa O KBaJpaTe
KacaTeJIbHOM, TeopeMbl UeBbl U MeHenasi.
HccnenoBanue, B TOM YHCIIE C ITOMOIILIO
UG POBBIX PECYPCOB, U3YIaEMbIX
KoH(pury-panmii. [[ppumMeHeHne TaHHbBIX
TEOPEM IIPU PELIEHUH T€OMETPUUECKUX
3aJ1a4. 3HAKOMCTBO C IOHSITHEM
TOMOTETHH, C Er0 IPUMEHEHUEM, B TOM
YUCJIE B PAKTUYECKUX CUTyalUsAX

«MaTeMaTUYECKUX MAKETOBY):
Teopembr UeBbl 1 MeHenas.
[TpakTHKyM MO peLIeHUI0
3agad. [IpakTukym mno
MOCTPOEHUIO TUHAMHYECKHUX
MojieJIel ¢ TOMOIIbIO
MPOTPaMMHBIX CPECTB.
HccnenoBatenbckas paboTa ¢
IIOMOIIIBIO IIPOIPAaMMHBIX
CpE/ICTB: TOMOTETHS U €€
CBOICTBa

DOyHKIMU

[Tousitne «pyukuus». [Ipumenenue
CBOMCTB (DYHKIMI: HYJIH DYHKITUH,
POMEXKYTKH 3HAKOMIOCTOSHCTBA (DYHKITHH,
POMEKYTKH BO3pACTaHUs U YObIBaHUS
(byHKLNU, YETHBIE U HEYETHbIE (DYHKIHH,
HauOoJIbIlIee M HAUMEHbIIIee 3HAUCHUS
(GYHKINU TIPU pEIICHUH 3a/1a4.
[Toctpoenue rpagukoB GyHKIHHA ¢
MIOMOIIIBIO TIpeoOpa3oBanmii Buaa: f(x)
—f(x) + a; f(x) — f(x + a); f(x) — kf(x),
£0x) —f(| x |}, ) — | fx) |
Pacrnio3HaBaHme CTENEHHBIX PYHKUIUH 1
MIOCTPOEHUE ICKU30B I'paUKOB CTEIIEHHBIX
(GYHKIMI ¢ HaTypalbHBIMU MOKa3aTeNIMU
pasHoil yeTHocTH. Vcrions3oBanue
CBOWCTB TpaMIKOB CTETIEHHBIX (DYHKITHIA €
HaTYypaJIbHBIMU I0KA3aTesIMU IIPH
pemenuu 3anad. Iloctpoenue rpadukoB

HccnenoBatenbckas paboTa (B
TOM YHCIIE C UCIIOJIb30BAaHHEM
«MaTEeMaTUYECKHUX MaKETOBY):
[ToBenenue pyHKIUM U €€
rpaduka B 3aBUCUMOCTH OT
napamerpa. [IpakTukymsbl o
PELICHUIO 3aa4: IIOCTPOCHUE
rpaduKoB dyHKIHHA y= VX , y =
Vx, y =| X |; ¢ mOMOIIIBIO
npeoOpa3oBaHuil U MPOBEpPKa C
UCTIOJIb30BaHUEM
IPOTPaAMMHBIX CPE/ICTB




(byHKuHﬁyZ\/x,yZ%/x,yZ\X\

Bekropel. Meton

[TapamiensHOCTh U IEPIICHINKYIIPHOCTh
psAMBIX (depe3 yriioBor KodhuiueHT).
HaxoxneHnue nepeceueHui OKpy K HOCTEN
U IpAMBIX B KoopauHatax. dopmyna
pPacCcTOSTHUS OT TOYKH JIO TIPSIMOH.
[Tnomane mapamienorpaMma B
KOOpJIMHATAaX, TIOHATHE 00

CamoCTOSITENbHOE OTKPBITHE:
KaK PEIINTh TEOMETPHUECKYIO
3aja4y C MOMOIIBIO armapara
anre6ps1? UccnenoBarenbekas
pabota (B TOM 4ucCe C
UCTIOJTb30BAaHUEM
«MaTeMaTUYECKUX MAKETOBY):
pelieHne IpaKkTUKO-

KOOpauHAT . .
OpUEHTHPOBaHHOU Tiomaau. [lpumMenenne | OpUEHTHPOBAHHOU
METO/1a KOOPAWHAT B TPAKTHKO- T€OMETPU UECKOM 3a7a9u
OPUEHTUPOBAHHBIX T€OMETPUUYECKHUX METOI0M KOOPJMHAT.
3a/1auax, UCCIEOBAHUE TTPHIIOKEHUS MareMaTH4yeckoe
METO/1a KOOPAUHAT B BEIYUCIUTEIBHOMN COPEBHOBAHUE — PEIICHUE
MaTeMaThKe U nH(HOpMaTHKe TeOMETPUYECKUX 3a/1a4
pa3HBIMI/I MeToAaMu
CaMOCTOSTENBHOE OTKPBITHE:
[IpaBunbHBIC [IpaBUIBHBIC MHOTOYTOJIBHUKH, KaK HAalTH TIEPUMETP U
MHOT'OYTOJIbHUKH. BBIYMCIIEHHE UX 3JIEMEHTOB BEIUnciIeHuE TUIOMIA/Ib CIOXKHOU (hUrypni?
OKpy>XHOCTb U MEPUMETPOB M IUIOIIAIeH CIOKHBIX puryp, | IIpakTukym mo peneHuro
MHOT'OYTOJIbHUKH BKJIFOYAIOIIUX 3JIEMEHTHI Kpyra 3aJ1a4 MOBLIIIICHHON
CJIOKHOCTH
YucnoBble Onpenenenre BUI0B UccnenoBatenbckas padbora:
MOCJIEIOBATEILHOCTH MOCIIEA0BATEIHHOCTE: OrpaHUYCHHAS MOBEICHHUE

U IPOTPECCUU

HIOCJICI0BATEIBHOCTD, MOHO-TOHHO
BO3pacTarolas (yobIBaro1as) mocieao-
BaTenbHOCT. [IpeacraBnenne
OECKOHEUHBIX MEPUOINYECKUX Ipo0Oeii B
BUJie OOBIKHOBEHHBIX. 3HAKOMCTBO C

IIOCJIEI0BATENBHOCTEN — OT
TUIIOTE3BI 10 10KA-3aTEIIbCTBA.
Jluckyccust Ha OCHOBE
pelIeHus 3a1ay: ABISAETCA JIU
MMMU yHuBepcaibHbIM?




IIOHATHUEM CXOAUMOCTHU
MOCJICIOBATEIBHOCTH, HAXOXKICHUE CYyMMBI
OECKOHEYHO yOBIBAIOIICH reOMETPHUECKOM
nporpeccuu. [IpuMeHeHre MeToaa
MaTeMaTHYECKOW WHIYKIHH

CamocTosITeIbHOE OTKPBITHE:
MMMU — meTon
JI0Ka3aTesIbcTBa: Cymma
YJICHOB IIOCJIE0-BATEIIFHOCTH.
[IpakTuKyM 1O peLIeHUIO
3aJ1a4: JJOKa3aTeIbCTBO
HEPABEHCTB U J10Ka3aTeJIbCTBO
nennMocty MMU

entpanbHas cummetpusi. LlenTpanbHo-
cummeTpuuHbie ¢purypsl. [loBopot. OceBas
cuMMeTpusi. Urypel, CHMMETPUYHBIE
OTHOCUTEIBHO HEKOTOPOM OCH.
[TapannensHbiii iepenoc. [loustue

HccnenoBatenbckas pabota (B
TOM YHCJIE C UCIIOJIb30BAaHHEM
MIPOTPAaMMHBIX CPEACTB):
KOMITO3HIIUS IBH)KEHHH.

JIBrKeHUs . CaMocCTOSTEIFHOE OTKPBITHE:
9 2 JIBIDKEHUS M €ro CBOMCTBa. PaBeHCTBO
IJIOCKOCTH (bopMyIHpOBKa BEIBOJIOB O
¢uryp. [IposBIeHNs: CHMMETpPUH B . .
CBOMCTBaX KOMITO3HIIUH
NpUpPOE, )KUBOIHCH, CKYJIBITYype .
PHpOe, > Gy ype, . nBroKeHui. [TpoekT:
apxurextype. Kommnosunum 1BuxeHui
. npeoOpazoBaHus (IBIKEHUS) B
(mpocreiimue npumepsl). [Ipumenenue B
HCKYCCTBE
pELICHUH T€OMETPHUECKUX 3aj1au
0 Pemenne 3ana4, mumoctpupytomux cBsizu | [IpoexT: «IIpeoOpa3oBanus B
OBTOPEHHUE,
MEX]Yy Pa3TUYHBIMU TEMaMH Kypca HCKYCCTBE M apXUTEKTYpe»
10 000011IeHHE, 4 yp yp Y P yp
[ToBTOpenue, 06061IeHNE, HtoroBas xoH(pepeHIus:
CHCTeMaTH3aIus
cucTeMaTH3alus Kypca «MateMaTHKa — 3TO KPaCHBO»
OBIIEE KOJIMYECTBO
YACOB 11O 34
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IHoypounoe nianupoBanue 9 KJIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
Nen/m | Tema ypoka Konrtpoabnbie | IlpakTtuuyeckue tuppossIe
Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypesI
| Kopensb n-if crenenu. CBoiicTBa KOpHS n-i |
CTENEeHU
) CreneHsb ¢ paliMoHaJIbHBIM [TOKA3aTENEM U €€ 1
CBOMCTBA
OrnieHKa 3HaYEHU KOPHS N-i CTENEHH,
3 3HAYEHHE CTENIEHU C PallMOHAIbHBIM 1
ITOKa3aTeJIeM LEIbIMU YUCIaMH U IECATUYHBIMU
IpoOsIMH
4 dopmyJibl TPUBEICHUS 1
Pemenne tpeyronsankoB. Teopema KOCHHYCOB 1
6 @opMyia IUIOIIAIN BBIITYKIIOTO 1
YeThIPEXYTOJIbHUKA
7 ToxnecTBeHHbIe TPe0OPa30BaHUs BBIPAKEHUH, |
COJIepaKaIIMX KOPEHb N-U CTENIEHU
g Pemenue ypaBHeHuii ¢ napaMmeTpom |
anreOpan4eckuM MEeTo10M
9 ['paduueckuit MmeTos perieHus ypaBHEHUH ¢ |
I1apaMeTpoM
10 [Toctpoenue rpaduKOB CIOKHBIX YpaBHEHUI |
(OKpyX)HOCTB, MMapaboia)
11 TeopeMa 0 npousBeACHUN OTPE3KOB XOPI, 1




CEKYIIIeW M KacaTebHOM

CkansipHOe IpOU3BE/IEHUE BEKTOPOB,

12 Tr€OMETPUYECKHNA CMBICI U BBIPAKEHUE B
JIeKapTOBBIX KOOPIUHATAX

13 CkasnsipHO€ IPOU3BE/IEHUE U TPOELIUPOBAHNE

14 Pemenne reoMmerpuueckrx 3aaad ¢ IOMOILBIO
CKaJISIPHOTO IPOU3BEICHUS

15 HccnenoBanue kBagpaTUIHON (PYHKITUH

16 [Toctpoenue napaboJibl 0 TPEM TOUKAM U IO
BEpLINHE

17 [IpeoOpazoBanms mapadosbl (CABUT,
cKaTue/pacTsoKeHue)

18 ITpeoOpa3zoBanus rpadukoB GyHKIUHU (CABUT,
cKaThe/pacTsoKeHue)

19 Crenennble GYHKINU C HATYpaJTbHBIMU
NoKa3aTessiMH, UX TpauKU U CBOMCTBA

20 Hcnonws3oBannue cBOWCTB PYHKITUHN 1JIs
peleHus 3a1a4

21 IIpaBuIbHBIE MHOTOYTOJIBHUKH, BBIYUCIIEHUE UX
3JIEMEHTOB

22 JlnvHa 1yru OKpy»KHOCTH

73 "MOHOTOHHBIE 1 OTPAaHUYEHHBIE
[10CJIEI0BATEIBHOCTH "

24 Permienue 3a1a4 Ha CIIOYKHBIE POLIEHTHI
(buHaHCOBass MaTeMaTHKA)

’5 Pemenue 3amau Ha CIIOKHBIE TPOIIEHTHI

(bmHaHCOBas MaTeMaTHKA)




CyMMa OeCcKOHEYHO yOBIBarOIIEH

26 TrE€OMETPHYECKON MPOTrPECCUH 1
Brruncnenue nepumMeTpoB M III01aaen

27 CJIOXKHBIX (PUTYP, BKITIOYAIOIINX DJIEMEHTHI 1
Kpyra
Brruncnenue nepumMeTpoB M III0MAAeH

28 CJIOKHBIX (PUTYp, BKIIOYAIOIIMX AJIEMEHThI 1
Kpyra

29 IlenTpanbHas cuMMeTpus 1

30 [ToBopoT 1

31 OceBas cummeTpust 1

1 Kommnosummu apmxenuit (mpocteitime 1
IPUMEpHI)

1 Pemenne 3aay, WILTIOCTPUPYIOIIMX CBSI3U 1
MEX/y pa3InYHbIMU TEMAMHU Kypca

34 Pemenue 3ana4, MWIUTFOCTPUPYIOIIUX CBSA3U |

MEXIy pa3IMYHbIMU TEMAMH Kypca

OBIIEE KOJIMYECTBO YACOB I1O
ITPOI'PAMME

34

KOCTp IOKO MoanucaHo

undpposon

B Ce p re M noanuncblo:

Koctptokos Ceprei
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