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IosicHuTeaLHAA 3aNIUCKA.

Pabouast mporpamma Kypca BHeypo4HOW pestenbHOCTH «IIpakTuKkym 10
MaTeMaTHuKe» pa3paboTaHa B COOTBETCTBHM C TpeOoBaHMSIMH (eaepabHOTO
roCyapCTBEHHOT0 00pa30BaTeIbHOTO CTaHJapTa OCHOBHOTO 00IIero oOpa3oBaHUs
(manee — ®I'OC OOO) u HampaBieHa HA OPraHru3alUlo 00y4YEeHNUs MAaTEMAaTUHYECKOMY
COJIep KaHMI0, BBIXOAIIEMY 3a paMku Pabodeil mporpaMMel 1o yueOHOMY MPEAMETY
«Marematuka» (0a30BbIli YpOBEHB) OCHOBHOTO 00IIEro oOpa3oBaHUsS, C YYETOM
WCITOJIb30BAHUS BUIOB JICATEILHOCTH O0yUYaIOIINXCS, OTIIMYHBIX OT YPOUHBIX.

[Tpu paszpabotke [IporpaMmpl YIUTBIBAIUCH CICAYIOMINE JOKYMEHTBI:

— nmucbMO MuHHcTepeTBa npocsemenus Poccuiickont denepannn OT S5 UIOIA
2022 r. Ne TB-1290/03 «O HampaBiIeHUH METOAUYCCKMX PEKOMEHIAIUI» IO
OpraHW3allid BHEYPOYHOW JEATEILHOCTH B paMKax pealu3allid OOHOBIICHHBIX
dbenepanbHBIX TOCYIAPCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB HAYAJIHLHOTO OOIIETO
¥ OCHOBHOTO 00111er0 00pa3oBaHus;

— pacnopsbkerne IIpaBurenscTBa Poccniickoit denepartuu ot 19 Hosiops 2024 T.
Neo 3333-p «O0 yTBEepXJICHHH KOMIUIEKCHOTO IIJIJaHA MEPOIPHUATHH IO MOBBIIISHUIO
KayecTBa MAaTeMaTUYECKOTO M €CTECTBEHHO-HAyYHOTO O0pa30BaHHMS Ha MEPUOA
10 2030 roga».

Pabouas mporpamma Kypca BHEYpOUHO JIEATETHPHOCTH COCTaBICHA HA OCHOBE
aBTOPCKOM mporpaMMsbl « TpyIHBIE BOIPOCH MaTeMaTHKU. 7—9 Kiacchl» (pabodast
nporpaMmma Kypca BHeypouHoi nestenbHoctr / B.U. CHerypoBa. — Mockga : ®I'BHY
«MHCTUTYT comepxanusi U MeTo0B 00yuenus uM. B.C. Jlennesay, 2025).

[Iporpamma pazpaborana ¢ yuetom paboueii nporpammsl Bociutanust YOV «/lobpas
mkoja Ha Coap0er.

AKTYaJIbLHOCTH Kypca
B ycnoBusix peanmuszanuy TakOW CTpPAaTErMUYECKOM 3aJayd, KakK JOCTHKEHUE
TEXHOJIOTHYECKOTO CYBEPEHUTETA CTPaHBI, MEpPEe] MAaTeMAaTHUYECKHUM O0pa3oBaHUEM

B UYHMCIIC TJIABHBIX IIOCTABJICHBI CJIICAYIOINHWC OCJIIM: PAa3BUTUC TBOPUYCCKUX



U HCCJIENOBATEIHLCKUX CIIOCOOHOCTEH OOYJaromMXcsi, WX IMOATOTOBKA B MPOIIECCE
oOydeHHs] MaTreMmaTHKe K BBIOOpY mpodeccuii, CBA3aHHBIX C Pa3BUTHEM TOYHBIX
M €CTECTBEHHBIX HAYK M TEXHOJIOTMWA. Kak BaXHBI KOJWYECTBEHHBIN MOKA3aTEIb
MOBBIIIEHUS UHTEPECAa K MAaTeMaTUKE BBIIEIAECTCS POCT KOJUYECTBA BBITYCKHHUKOB,
BBIOMPAIONIMX HA TOCYIApPCTBEHHONW MTOTOBOM aTTECTALIMM 3K3aMEH MO MaTeMaTHKe
Ha MPOPUILHOM YPOBHE.

OcBoenne  mpemiaraemoit  Ilporpammbl  cOcOOCTBYET — MOBBIIICHUIO
y 00ydYaromuxcsi YpOBHS MOTHBAIMM K W3YYCHUIO MAaTEMAaTHUKH, K IMPOJOIKEHHUIO
n3ydeHus: mareMatuk B 10—11 kmaccax Ha yriiyOJICHHOM YpPOBHE W OPHCHTHPYET
Ha BBIOOpP €JUMHOTO TOCYAApCTBEHHOIO 3K3aMEHa MO MaTeMaTHKe MpOQUIHLHOrO
ypoBHsi. Kpome Toro, ocBoenue npeasiaraeMoro B [IporpamMmme coaepxkaHust mo3BOJISET
paclIupuTh KpPyr peEIIaeMbIX MAaTEMAaTHYECKUX 3aJad 32 CYeT BKIIOYEHUS
MpoOJIEMHBIX, HECTAHAAPTHBIX 3aJ1ad, 3a/1a4 MPUKIAJHOTO XapaKTepa, BHIMOJIHEHUS
HCCIIEIOBATENIbCKUX Pa0OT, B TOM YHUCIIE C MEXIIPEAMETHBIM COJICpKaHUEM, U3YUCHUS
JIOTIOJIHUTENIBHBIX BOIPOCOB KaK TEOPETUYECKOT0, TaK U MPAKTUUECKOTO XapaKTepa.

[Ipenycmotpennbie I[IporpamMmmoil BUABI JESITEIBHOCTH — HWHAWBUAYAJIbHAS
U TPYNIOBas MPOEKTHAsE M HCCIENOBATENIbCKAsl JEATeIbHOCTh — CIIOCOOCTBYIOT
Pa3BUTUIO TO3HABATEIbHBIX, PETYISITUBHBIX W KOMMYHUKATUBHBIX YMEHUU
oOyuaromuxcs. IIporpaMma COOTBETCTBYET WUJe€ paCIIUPEHUs] TPHUKIATHON
HAIPaBJICHHOCTH Kypca MaTeMaTHKA HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS.
Peanuzammst kypca cmocoOCTBYeT BBISBICHUIO TAJAHTIUBBIX W OJAPCHHBIX
oOyyJarommxcsi, MoJAEPKKe UX TaJaHTOB U PA3BUTHUIO CTIOCOOHOCTEM.

B GonbmmHCTBE TEM Kypca IMPEArnoaraeTcsi BHITOJTHEHUE NCCIEI0BATEIbCKIX
paboT. VYyebHOe wuccieOoBaHME MO MaTeMaTMke B 9 Kiaccax mpeanosaraer
MOJIYYCHUE CYObeKmugHo HOBOTO JUIsl OOydYaromierocs pes3yjibTaTa W HAmpaBlIEHO
Ha (OPMUPOBAHUE UCCIICOBATEIIHLCKUX YMEHUH: BhIICIICHUE MPOOJIEMbI, OpTraHU3aIs
W aHaJIu3 JAHHBIX, BBIJB)KCHUE TUIIOTE3bI, MIPOBEPKA TUIIOTE3bI, (OPMYJIUPOBAHHE
BBIBOJIOB U MPEJCTABICHUE PE3YJIbTATOB HA TPAMOTHOM MAaTEMaTUYECKOM SI3bIKE.

[Iporpamma MoskeT ObITH BOCTpeOOBaHa OOYYAIOIIMMHUCS, KOTOPHIE HMEIOT

HHTCPCC K UIBYUCHHNIO MATCMATUKHU, 'OTOBATCS K y4aCTHUIO B OJIUMITHAaJaX IMKOJbHUKOB



I10 MaTCMAaTHUKEC U YFJIY6J'ICHHOMy N3YUYCHUIO MAaTCMATHKH HAa YPOBHC CPCOAHCTO O6IH€I‘O

oOpa3oBaHuUs.

eab v 3aqa4m Kypca

Peanuzanuss BHEYpOUHOW JESATEIBHOCTH SABJSETCS HEOTHEMIIEMOM YaCThIO
oOpa3oBaTenpbHOTO  Ipoliecca, obOecrnedynBasi B TOM  YHUCJIE  BO3MOXHOCTD
dbopmupoBaHus 00pa30BaTEIbHBIX MPOTPAMM PA3IUYHOTO YPOBHS  CIOXKHOCTH
Y HAMpaBJICHHOCTU C Y4E€TOM OOpa30BaTENIbHBIX MOTPEOHOCTEM M CHOCOOHOCTEM
0Oy4Jaronuxcsi, BKIOYasi 0JIapEHHBIX JACTEH.

Hear IIporpammbl  —  o0ecrieyuTh  MHAUBHIAYaAJIbHbIE  MOTPEOHOCTH
OoOy4JaronmMxcss B H3YYCHUU COJACP)KAHUS MATEMaTHKH, BBIXOJSIIETO 3a pPaMKU
porpamMmbl 0230BOTO YPOBHSI.

3ama4m kypca:

1. IToBpIllIeHKHE YPOBHS MaTeMaTHYECKON MOATOTOBKH O0YyYaIOIIUXCS, PA3BUTHE
YCTOMYMBOIO UHTEpECa K yueOHOMY npeameTry «MaTeMaTukay.

2. PazBuTHe TBOPYECKUX CIIOCOOHOCTEH, MPOCTPAHCTBEHHOTO BOOOpaX)KEHUS,
TEOPETUYECKOTO MBIIUICHUS UM MaTEeMaTUYeCKOM HHTYUIIMM, YMEHUM paccyXIaTh
JIOTUYECKHU Y aHAJIU3UPOBATh CUTYALIUH.

3. YriyOnenue u 3akperuieHne 6a30BbIX 3HAHUN, (POPMUPOBAHUE YCTOMUUBBIX
HAaBBIKOB PEILICHUS HECTAaHAAPTHBIX M OJIMMIIUAHBIX 33/1a4, OCBOCHUE HECTAaHAAPTHBIX
MOAXOJI0B U OPUTHHAIBHBIX PEIICHUMN.

4. O3HaKOMJICHHE C JOTOJHUTEIbHBIMU pa3/ielaMu MaTEMAaTUKU, BBIXOISIIIIUMU
3a paMK# 0a30BOTO Kypca.

5. Bocriutanue caMOCTOSATENIBHOCTH, HACTOMYMBOCTH U OPraHU30BAaHHOCTH
B XOJI€ PEILICHHUS CIIOXKHBIX 3a]1a4.

6. PazBuTre HABBHIKOB KOMaHIHOW pabOThI, IPYXKECKOTO COMEPHUYECTBA
U 3JI0POBOM KOHKYPEHIIUU CPEJI CBEPCTHUKOB.

7. [TogroroBka 00y4aronIuXcst K y4aCTHIO B IIKOJIBHBIX, PAHOHHBIX, TOPOJCKHX,
PErMOHANIbHBIX, BCEPOCCUHCKUX OJIMMIIMAJAX, KOHKYypCaX M COPEBHOBAHUSX

10 MaTCMaTHKeE.



8. IloBblllieHUE  ypOBHS  TpaMOTHOCTH B OOJACTH  HCIIOJIb30BAHUS
«MaTeMaTHYeCKUX MaKeTOBY», 00€CIeUNBAIOIINX aBTOMATU3AIUIO MPOIECCOB MOUCKA,
aHanm3a, oOpabOTKM, co3maHus, Tepedadd, GopMmanu3anuu (B BUAC CTAaTHYCCKUX
U TWHAMHWYECKHX TpadUKOB, AUATPaMM U ITPoUeH BU3YaIU3alllid pe3yIbTaTOB aHAIIN3a
U MaTEeMaTUYECKUX 3aKOHOMEpPHOCTEHW) B TMpollecce Y4eOHOM JeATeTbHOCTH
MIPU U3YYEHUHN MaTEMATHKHU.

9. Pa3BuTHE TBOPUYECKUX CITIOCOOHOCTEHN, TEOPETUYECKOTO MBIIIICHHS HA OCHOBE
HCITIOJIb30BAHUS LIU(PPOBBIX UHCTPYMEHTOB (B TOM YHUCJIE «MAaTEMAaTHYECKUX MTAKETOB))
B 00JaCTH  MOJCIMPOBAHUS, UMHUTAIMM U  HHTEpPOpETalud  a0CTPaKTHBIX
MaTEeMaTUYECKUX 0OBEKTOB U 00pa30B B BUJIE PA3IMYHBIX BU3YyAIH3AIM (B TOM YHUCIIE
IPOCTPAHCTBEHHBIX OOBEKTOB).

[Iporpamma pa3paboTtaHa ¢ y4eToM peKoMeHaaIuil QenepaibHOl padoueit
MpOrpaMMbl BOCHUTaHMS. B 4aCTHOCTH, OHA YYHUTHIBAET MCUXOJIOTO-TI€IarOTHYECKUE
O0COOEHHOCTH COOTBETCTBYIOIIEH BO3PACTHON KaTErOpHH 00Yy4arOIIUXCsl.

Takum o0Opazom, peamuzanusi [IporpamMmbl  COAEHCTBYET IMOTYYEHUIO
CJIIEAYIOIIMNX PE3YyJIbTATOB:

— JIOCTHXKEHHUE 00yUYaIOIUMHUCS IIAHUPYEMBIX TUYHOCTHBIX, METAIIPEIMETHBIX
U TMPEIMETHBIX pe3yJbTaTOB, B T. Y. COOTBETCTBYIOLIUX YIIyOJEHHOMY YpPOBHIO
W3Y4YEHHS] MAaTEMATUKU;

— pa3BUTHE JUYHOCTHU OOYUYAOMIHNXCS, (OPMUPOBAHUIO U yIOBIECTBOPEHUIO UX
COLIMAJIBHO 3HAYMMBIX UHTEPECOB U MOTPEOHOCTEN;

— caMopeas3alys 00yJarorxcs Yepe3 y4acThe BO BHEYPOUHON JESTETLHOCTH.

Mecto kypca B 06pa3oBaTe/ibHOM Ipolecce

Bo ®I'OC OOO nnsi o0sA3aTeNbHOrO OOYYEHUs YTBEpKIAEHBI JBa YPOBHS
OCBOEHHUSI paboyMX MpPOTrpamMM IO MaTeMaTukKe: 0a30BbIM M yriayOJICHHbIN, HauMHAs
c 7 xmacca. ConmepkaHue MPOTPaMMBI MO MaTeMaTuke (yriayOJeHHBIN YPOBEHB)
HalpaBJICHO HA  YJOBJIETBOPEHHE IOBBILIEHHBIX  3alpocOB  O0ydarolUXcs,

CTpeMsLIuXcs K 6oJiee riry0OKOMY OCBOCHHIO MPEAMETHBIX pe3ybTaToB. [Iporpamma



Kypca BHEYpOUYHOU JesATeIbHOCTH «TpyJaHBIE BOMPOCHl MAaTeMaTHUKW» HaIlpaBlieHa
Ha pacIIMpPEHUE 3HAHUM 00YyUaIOIIUXCs 110 MAaTEMATUKE VISl KJIACCOB C 0053aTeNIbHBIM
0a30BbIM YPOBHEM OOYUCHHSI MAaTEMaTHKE.

TemaTuueckoe TIaHUPOBAHKE B MPOrPaMMe Kypca BHEYPOUHOU JIEATEIbHOCTH
«[IpakTukyM 1O  MaTeMaTHhKe»  COCTaBIEHO TaK, YTO  paclpeeieHne
COJIEP>KaTENbHBIX PA3/IETIOB B HEM CHHXPOHU3UPOBAHO C 005S3aTeIbHON MPOrpaMMon
0a3oBoro ypoBHs. Peanuzanus conepkaHusi mpeasaraetcss B (Gopmax, OTIMYHBIX
0T ypouHbIX. ClieTyeT OTMETHTb, YTO TaHHBIN KypC B OCHOBHOM IIIKOJI€ BRICTPAHBACTCS
HE TOJBKO HA PACHIMPEHWHM MaTEMaTHYECKOro cojAep:kaHus 0a30BOro ypOBHS,
HO Y Ha MOBBIIIEHUN YPOBHSI CJIOKHOCTH 3a/1a4, IPEAJIaraeMbIX Ui PEIICHUS.

Pabouast mporpamma Kypca BHEypo4dHOW pesitenbHOCcTH «lIpakTukym mo
MaTeMaTHKe» IpelHa3HayeHa Ui peanu3aluu B 9 Kjacce W HampaBieHa Ha
JOCTHKEHHE OO0YyJaloNIMMUCS ITUTAHUPYEMBIX pe3ynbTaroB. llocnmemoBaTenbHOCTh
U3YYCHHUS TEM Kypca COBMAgaeT MO BPEMEHHM C HM3yYEHHEM Kypca MaTeMaTHUKH
(anreOpbl M TEOMETPUH) OCHOBHOW INKOJIBI 0a30BOTO  YpOBHS, BCE TEMBbI
0 BO3MOKHOCTH CHHXPOHH3HMPOBAHBI ¢ 0a30BBIM KypcOM MaTeMaTHUKH. TeMbl 1o
anredpe ¥ reOMETPUH YepeayIoTCs, YTO MO3BOJIIET MAKCUMAJIbHO MPUOIU3UTh UX 1O
BPEMEHH U3YYEHHs K OCBOEHUIO 0a30BOI0 Kypca.

[Tpu peammzanmu [Iporpammel niepBast 3aa4a YYUTENsI COCTOUT B TOM, YTOOBI
CO3/1aTh HEOOXOAUMBIE YCIIOBUS JUUIsl IPUOOPETEHUSI U PA3BUTHUSI YMEHHM, CBA3aHHBIX
C MPOBEICHNEM HCCIICIOBAaHUI Ha MATEMaTHIECKOM Co/iep KaHuu. JlJis pemeHus 3Toi
3agaun B [IporpamMmme 0603Ha4eHO MECTO M CPOPMYITUPOBAHBI TEMBI IS IPOBEICHUS
HCCIIeIOBATEILCKUX PadoT.

Bropas 3anaya yuurens no peanuzanuu [IporpaMmmsl cBsi3aHa ¢ BO3MOXKHOCTBIO
co3faTh yCIOBHUS Uit OOpaOOTKM U TpENCTaBiieHUs WH(GOPMAIMK HAYIHOTO
coaepkaHusi (B TOM UHCIE€ C HCIOJIb30BaHUEM IM(PPOBBIX HMHCTPYMEHTOB)
IIPU  OpraHu3aluy WHAUBHUIYAJIbHOM W TPYIIIOBOW IPOEKTHOW JAEATEIBHOCTH.
Jlns ycnemHoW peanu3aluy ClUEHApUEB MPOEKTOB PEKOMEHAYETCS HCIO0JIb30BaTh

NEPCOHAIBHBIE KOMITBIOTEPhl C YCTAHOBJICHHBIMH O(UCHBIMH MpPOTrpaMMaMu



u jgoctynoM Kk cetd WHTepHeT (Kak MUHUMYM OJIMH KOMIBIOTEp I KaKIOH
TPYIIIIBI).

@opMbl  JIEITENBHOCTH  OOYyYaIOIMUXCS  MOPEIyCMAaTPUBAIOT  AKTUBHOCTh
U CaMOCTOSITEIbHOCTh, COYETAIOT HWHIUBUAYAJIbHYI0 U TPYIIOBYIO padoTy,
OTJIMYAIOTCA OT YPOUHBIX 0oJiee HMIMPOKUM HCIOJIb30BAaHUEM HCCIE0BATENbCKOM
U TNPOEKTHOM  JAESATEIbHOCTH, pEUIEHWEeM HEeCTaHJapTHhIX 3aJad U JIp.
CTpykTypupOoBaHUE TEeMaTHYECKOro IUlaHupoBaHusi B Ilporpamme cooTBETCTByET
MOPSIJIKY MU3YyYEHHUS PA3CiOB M TEM aureOpbl MU TeOMETPUM B OCHOBHOM IIKOJIE
U TEeM caMbIM OO0ECIEeUUBAET TMPEEMCTBEHHOCTh YPOYHOM U  BHEYPOUYHOI
NEATEIbHOCTH.

Peanuzamus IlporpamMmbl  mpeanosaraer CodYe€TaHWE pa3luyHbBIX  (HopM
IpyNIoBoi paboThl (IUCKYCCHS; MAaTEMAaTUYECKOE COPEBHOBAHKE; IPAKTUKYM; BHIOOD
TEMbl MPOEKTa, IUIAHHUPOBaHHWE PA0OT, paclpeielieHne poJed, B3auMOOIEHKa
MIPU BBIMOJHEHUH IPYNIOBBIX MPOESKTOB U UCCIICIOBAHN ) U MHAUBUIYaTbHON paOOTHI
(BBIMOJTHEHUE MHAWBUAYATHLHOTO HMCCIIENOBAHUSA, B TOM YHUCIE C HMCIOJIb30BAHHEM
IU(PPOBBIX HMHCTPYMEHTOB; MPOBEICHUE YCTHOTO OOOCHOBaHMSI TIPU PELICHUU
HECTAHJAPTHBIX 3aJay, 3aJlad MOBBIIIEHHOTO YPOBHS CJIOKHOCTH;, IOCTPOEHUE
MaTeMaTUYECKUX MOJENEH, WX UCCIEAOBAHME, WHTEPIPETAlNs MOJyYEHHBIX
PE3YJAbTATOB IPH PEIICHUH 3a7a4 C MEXITPEAMETHBIM U MMPAKTUYECKUM COJICPKAHUEM;
MOWCK, WHTEpHpeTanus, TMpeoOpa3oBaHUE U MNPUMEHEHUE MaTeMaTUYeCKOu
nH(popMaIK; CaMOCTOATEIBHOE OTKPHITHE HOBOTO MaTEMaTHYECKOro (Qakrta).
Hcnonb3oBanue Takux Gopm paboThl TOMOTAET pa3BUBaTh y 00yYaIOMIUXCS, C OJHOM
CTOPOHBI, HAaBBIKM BOCHPHATHS HOBOM WH(OpMAIMU TpU pa3audHbIX (opmax ee
nojayu, a C JPyrod CTOPOHBI — AKTUBHOCTb, CAMOCTOSITEIbBHOCTh U CIIOCOOHOCTH
K TBopuecTBY. OcBoenue IIporpamMMbl HOJMAKHO JOMOJHSATH W pPa3BUBATh 3HAHUS
U YMEHHUsI 0OydJarommxcsi B 00JIaCTH MaTeMaTUKH, OPUEHTUPOBATh UX HA OOy4YeHHE
B CpeAHell IIKoJie B KJaccax, NpeaycMaTpPUBAIOIIMX OCBOCHHE MaTeMaTHUKU
Ha YIUIYOJICHHOM YpOBHE, B YAaCTHOCTH TEXHOJOTHYECKOTO Tpodmiis, a Takxke

CIT0coOCTBOBATH COMMAJIBHOMY q)OpMI/IpOBaHI/II-O JINYHOCTH 06yanOHIHXC$I.



[Iporpamma kypca paccuuTana Ha 34 wyaca B TEUEHHE OJHOIO Toja
oOyuenuss B 9 Kjacce mpH NPOBEICHUU 3aHATUM OAMH pa3 B Hememo 1o 1
akageMuyeckoMy 4acy. LlenecooOpasHbIM SIBISIETCS YEpEIOBAHUE TEM 3aHATHH C
anreOpanyecKuM U Te€OMETPUUYECKUM COJICPKAHUEM.

[To ycMoTpeHHIO y4uTeNnsi HEKOTOpPhIE 3aHSATHS MOTYT OBITh HMCKIIOUCHBI

nJIHU 3aMCHCHBI.
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Conep:kanue nporpamMmsi.

YpaBHeHMs M HEPABEHCTBA

bukBanpaTHble ypaBHEHH. MeTObI paBHOCHIIBHBIX TPEOOPa30BaHUM, 3aMEHBI
NEPEMEHHOM, rpa@uuecKkoro MeTojia Ipy pPEeIIeHUH ypaBHeHUN 3-il U 4-i cTeneHen.
Pemenne HepaBeHCTB, colepkalux 3HaK Moxayis. HepaBeHCTBO ¢ aByms
nepeMeHHbIMU. [IprMeHeHne rpaguueckoro MeToja peleHusl CUCTEM HEPABEHCTB C
JIBYMsI TIepeMEeHHbIMU. PeleHue apoOHO-pallMOHANBHBIX YPAaBHEHUH M HEPAaBEHCTB.
[TocTtpoenue rpadukoB ypaBHEHUN, B TOM 4YHUCJIE C MCIOJb30BaHUEM IU(PPOBBHIX
pecypcoB. [IpuBoauTh rpaguueckyro MHTEPIPETALMIO PELIECHUS] YPaBHEHUSI C ABYMS
IIEPEMEHHBIMU U CUCTEM YPaBHEHMU C ABYMs IlepeMeHHbIMU. MccnenoBaHue cucreM
HEJIMHENHBIX YPABHEHUH C ITapaMeTpoM. PellieHrne HepaBeHCTB C IBYMsl IEPEMEHHBIMU

H UX CUCTCM.

Hccneoosamenvckue  pabomwei:  pellleHWE 3ajad € [apamMerpamMu  —

areOpanyeckuM MEeTOZ0M; rpapuuecKuM METOIOM.
Peimienue TpeyroibHMKOB

@opMmynel NpuBeacHUs. PerieHne NpakTUYeCKUX 3a7ad C HCIOJIb30BAHHEM
TEOpEMBbl KOCHUHYCOB MU Teopembl cuHycoB. Popmyna ['epona. @opmyna mioniaau

BBIITYKJIOT'O YCTBIPCXYT'OJIbHUKA.

CooTHOIIIEHUST MEXIy TpUroOHOMETpuuecKuMu (QyHKIuaMu. I[lpocreiimme
dbopMynbl TpUBEACHUS U3 TEOMETPUUECKHX CcooOpakeHuid. Pemenuwe 3amay c
WCIIOJIb30BAHUEM TEOPEM KOCHHYCOB M CHUHYCOB, HAXOXJCHHE paguyca OINHCAHHON

OKPY>KHOCTH.
AJiredpanyecKkue BbIpasKeHUs

CreneHn ¢ paliOHaJIbHBIM IIOKAa3aTCJICM.

Onpenenenrie KOpHs N-il CTENEHU U CTENIEHU C PAMOHAIIbHBIM [TOKA3aTEIIEM.

HpI/IMCHCHI/IC oricpaly M3BJICUCHHA KOPHSA n-u CTCIICHU, HCIIOJIB3YA IIpU

HCO6XOI[I/IMOCTI/I KaJIbKYJISATOD. Brruucnenue 3HaueHUS CTEICHU C palnoOHaJIbHbIM
11



nokazareneM. OneHka 3HaYeHW KOpHA N-  CTENEeHH, 3HAYEHHE CTENEHH C
palMoOHaIbHBIM [TOKA3aTENEeM LETbIMA YUCIIAMU U AECITUYHBIMH Opo0siMu. CpaBHEHHE
U YHOPAJOYMBAHME PALMOHAIBHBIX M HWPPALMOHAIBHBIX YHCEJ, 3allUCAaHHBIX C
IIOMOIIBIO KOPHS N-11 CTENIEHH, CTEIIEHU ¢ PAllMOHAJIBHBIM IOKa3aTesieM. BolronHenne
TOKJIECTBEHHBIX NPEOOpPa30BaHUI BBIPAKEHUI, COAEpKAIIMX KOPEHb N-U CTENEHH,

CTCIICHDb C PAlIMOHAJIbHBIM ITOKA3aTCIICM. HO)IOGI/IC TPEYIroJIbHUKOB

Teopemsbl 0 pou3BeIEeHUHN OTPE3KOB XOP/I, TEOPEMBI O MPOU3BEICHIUH OTPE3KOB
CEeKYILMX, TEOpeMa O KBaJpare KacareiabHOU. VccienoBanue, B TOM YUCIE C IIOMOIIBIO
U(POBBIX PECYpPCOB, U3ydaeMbIx KOHuUrypamuid. [I[pumMeHeHre qaHHBIX TEOpEM MpHU
pEIIEHUN FeOMETPUUYECKUX 3aJady. 3HAKOMCTBO C TMOHSTHEM TOMOTETUH, C €ro

INPUMCHCHUEM, B TOM YHCJIC B IIPAKTUYCCKHUX CUTYyallHAX.

Hccneoosamenvckas paboma (C HCIOIL30BAHHEM IPOTPAMMHBIX CPEICTB):

TOMOTETHUS U €€ CBOICTBA.
DYyHKIUHA

[Tonsitne «pynkuusi». [Ipumenenne CcBOUCTB (yHKUMNA: HyIH (YHKIUH,
IPOMEKYTKH 3HAKOIOCTOSIHCTBA (DYHKLMHU, MPOMEXKYTKH BO3pAcTaHUSI U YObIBaHUS
GyHKIIMY, YeTHbIE W HEYETHbIE (YHKIMW, HAUOOJbIIee M HaWMEHBIIEee 3HAYCHUS
byHKIMU Tpu pemieHu 3anad. l[loctpoenue rpapukoB (QyHKUMNA € TMOMOIIBIO

npeoOpa3oBaHuii BUA:
f(x) =f(x) + a; f(x) — (X + a); f(X) — kf(x), f(x) —=f(| x [), f(x) — | f(X) |.

Pacno3naBanne CTEMeHHBIX (YHKIMHA W TOCTPOCHHUE OCKU30B TpadUKOB
CTETIEHHBIX (QYHKIMKA C HATypaJbHBIMH TOKa3aTeNsIMH  pPa3HOM  YETHOCTH.
Hcnons3oBaHne CBOMCTB TpadUKOB CTENEHHBIX (YHKIUNA C HATypaJIbHBIMU

I it y=Vx , y = *\x
MOKa3aTeJsIMKU TIpU perieHnn 3aaad. [loctpoenne rpadukoB GyHkmumii y= Vx , Y = *VXx,
y=[x].

HUccneoosamenvckas paboma: TmoBeaeHne (QyHKuuu u ee rpaduka B
3aBHCUMOCTH OT IapaMeTpa.

MeTtoa koopauHaT
12



[lapayienbHOCTh M NEPHEHAUKYJSIPHOCTh  MPSAMBIX  (Yepe3  yIJIOBOM

KO3 PUIIMEHT).

Haxoxnenne nepecedeHu OKpY>KHOCTEN U MPSMBIX B KoopAuHaTax. Popmyna
paccTostHUA OT TOYKHA 10 npsmou. [lmomane mapamuenorpaMMma B KOOpPAMHATAX,
HNOHATUE 00 OpUEHTHPOBaHHOW IUOmWAAH. I[IpuMeHeHHe Merona KOOpIMHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX N€OMETPUUYECKHUX 3a7adax, UCCICIOBAHUE MPUIIOKEHUS

MCTOAa KOOPAHWHAT B BBIYHCIUTEIBHOM MaTeMaTHKE U I/IH(l)OpMaTI/IKC.

HUccneoosamenvckas ~ paboma:  pelieHHE  MPAKTUKO-OPUEHTUPOBAHHOMN

FGOMGTpH‘—IGCKOﬁ 3aaa41u MCTOAOM KOOPpAMHAT.

YucioBbIe MOCI€10BATEIbHOCTH M IPOIPEeCcCUH

Onpenenenue BUJIOB MOCJIEI0BATEIbHOCTEM: OrpaHUYEHHAs
MOCJIE0BATEIBHOCTD, MOHOTOHHO BO3pacTaroIIas (yObIBaromas)
MOCTIeIOBAaTeIbHOCTh. [IpencraBnenne OSCKOHEYHBIX TMEPUOIUYECKUX Apolded B
BUJE€ OOBIKHOBEHHBIX. 3HAKOMCTBO C MOHSTHEM CXOJUMOCTH MOCJIEIOBATEIbHOCTH,
HaxOXJIEHHEe CYMMBI OCCKOHEUHO YOBIBAIOIIEH TI'€OMETPHUUCCKOM IPOTPECCHH.

[IprMmeHeHre MeTo1a MaTEMAaTUYECKON MHIAYKIIWH.

Hccneoosamenvckas pa60ma.' IIOBCACHHC HOCJ'ICI[OBaTeJ'IBHOCTef/i — 0T

THUIOTE3BI O JOKa3aTeJIbCTBA.
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JIBHKEeHUA MIIOCKOCTH

LentpaneHas cumMmerpus. LleHTpanbHO-cuMMmeTpuuHble (urypsl. [1oBOpoOT.
OceBas cummerpusi. Durypsl, CHMMETPUYHBIC OTHOCHTEIBHO HEKOTOPOW OCH.
[TapannensHbiii epeHoc. [loHsTHE ABMKEHHUS U €ro CBOMCTBA. PaBeHCTBO uryp.
[IposiBieHNs CHUMMETPUHM B TNPHUPOJAE, JKUBOIIHMCH, CKYJIBITYpE, apXUTEKTYypE.
Kommnosunmn nBwxkeHnid (mpocteiimme mnpumepsl). llpuMeneHune B perieHun

IrCOMCTPUYICCKHUX 3a1a4.

HUccneoosamenvckass paboma (C WCIOIB30BAHUEM TPOTPAMMHBIX CPEICTB):

KOMIIO3HNIIMA HBH)KGHHﬁ.

Ilnanupyembie pe3yJibTATHI OCBOCHHS Kypca.

Peanuzanus mporpamMmbl Kypca BHEYpOUYHOM aesTenbHOCTH «[IpakTukym 1o
MaTeMaTUKe)» HalpaBjieHa Ha oOO0ecleyeHue JOCTHKEHUs O00ydarouuMucs

JIMYHOCTHBIX, MCTAIIPCAMCTHLBIX U ITPCAMCTHBIX 06p&30BaTeJ'H)HI>IX PE3YJILTATOB.

JIMUHOCTHBIE PE3YJIBTATDI Buactu:

— MAaTPUOTHYECKOr0 BOCNHMTAHUA: TMPOSABICHUE HUHTEpEca K MPOLLIOMY
Y HACTOSIIEMY POCCUMCKOM MaTeMaTUKH; LIEHHOCTHOE OTHOIIEHUE K JIOCTUKEHUSIM
POCCHICKMX MATEMATUKOB U POCCUMCKON MAaTEMaTUYE€CKOW IIKOJIbI, K HCIIOJIb30BAHUIO
ATUX JOCTWKEHUH B IPYTUX HAyKax W MPUKIAIHBIX chepax;

— IPA’!kIAHCKOI0 M JAYXOBHO-HPABCTBEHHOI'0 BOCHMTAHMS: TOTOBHOCTH
K BBITIOJHEHUIO 00s3aHHOCTEN TpaKJJaHUHA U PeaM3alliy ero MpaB; NMPeCTaBICHUE
O MaTeMaTUYeCKHX OCHOBAaX (YHKIIMOHUPOBAHHS PA3IMYHBIX CTPYKTYp, SBICHH,
NpoIeAyp TpaxIaHCKOTrO OOIIecTBa (HampuMmep, BBIOOPHI, OIMPOChI), TOTOBHOCTH
K OOCYXXJEHUIO J3TUYECKHX MPOOJEM, CBA3aHHBIX C MPAKTUYECKUM MPHUMECHEHHEM
JOCTUKEHUM HAYKH; OCO3HAHME BAXHOCTH MOPAIbHO-3TUUECKUX MPUHIUIIOB
B JICATEIIbHOCTH YYEHOT0;

— TPYAOBOI0 BOCINHMTAHHUA: YCTAHOBKA HA AKTUBHOE YYacTHE B PEIICHUU

MMPAaKTHYCCKUX 3aJad MaTEMaTHYE€CKOM HarpaBJICHHOCTH,; OCO3HAHHUC BaXHOCTHU
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MaTEeMaTHYECKOro O0pa30BaHMsA Ha MPOTSHKEHUH BCEH JKU3HH JUIA yCIIEUTHOU
po(hecCHOHANBFHON AESTEIbHOCTH U Pa3BUTHE HEOOXOTUMBIX YMEHUI; OCO3HAHHBIM
BbIOOpD M IOCTPOCHHE WHIUBUIYaJIbHOW TPAEKTOPUU OOPA30BaHMS M KU3HEHHBIX
IUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

— 3CTeTHMYeCKOr0  BOCIHMTAHMA: CIOCOOHOCTH K  3MOLMOHAIBHOMY
U DCTETUYECKOMY BOCIPHITHIO MaTeMaTHUYECKUX OOBEKTOB, 3ajad, pEIICHUH,
pacCyXIACHUN; YMEHHE BUJETh MATEMAaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

— HEHHOCTH HAYYHOI'0 TMO3HAHWUA:  OpUEHTAUUs B  JEATEIBHOCTH

Ha COBPEMEHHYIO CUCTEMY HaYUYHBIX MPEICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX

pa3BUTHS YEJIOBEKA, MPUPOJIBI U OOLIECTBA; MOHUMAHUE MAaTEMAaTUUYECKON HAYKU Kak
cepbl UETOBEYECKOM AEATENBHOCTH, 3TANIOB €€ Pa3BUTHS U 3HAYMMOCTH ISl PA3BUTHS
LIMBUJIM3ALMK; OBJAJCHHUE S3bIKOM MAaTEMaTUKH U MaTeMaTHYECKOW KyJIbTYpOMl Kak
CPEICTBOM  IIO3HAHWsS  MHpA; OBJAJACHHE  HABBIKAMU  HMCCIEIOBATEIBCKOU
NeSITENIbHOCTH;

— (M3MYEeCKOro BOCNHUTAHUS, (POPMHPOBAHUS KYJBTYPbl 310POBbA
U 3MOLMOHAJIBHOIO 0JIArONOJYy4YHsi: TOTOBHOCTh NPHUMEHSATh MAaTEMAaTHYECKHUE
3HaHUS B UHTEPECAX CBOETO 30POBBS, BEACHUS 3I0POBOro o0pas3a *HU3HHU (310pOBOE
NUTaHue, cOAIAaHCUPOBAHHBIM PEXUM 3aHITUH U OTIbIXa, peryjspHas (pusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTh HaBbIKA pPEQIIEKCUHU, MPU3HAHUE CBOETO IpaBa
Ha OUIMOKY M TaKOTro e MpaBa JPyroro 4eJoBeKa;

— J3KOJOTHYeCKOr0  BOCIHUTAHMA: OpUEHTalUd  Ha  MPUMEHEHHE
MaTeMaTHUYECKUX 3HaHUM JUIsl pelIeHus 3a7a4 B 00J1aCTH COXPAHHOCTU OKPY KaroLIei
Cpellbl; IUJIAHUPOBAHUE TMIOCTYNKOB M OIEHKA MX BO3MOXHBIX IOCIEACTBUI
JUI. OKpY’Karolllel Cpenbl; OCO3HAHMWE TIJIO0AJIBHOTO XapakTepa HKOJIOTHYECKUX

npo0JieM U MyTel UX peleHus;
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— aJanTalui K U3MEHSIOIUMCS YCJOBHUAM COLUMAJIBLHOM M NPHUPOAHOU
cpeabl: TOTOBHOCTh K JCWCTBHUSIM B YCJIOBHSIX HEONPEACICHHOCTH, MOBBIIICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH Y€pe3 MPAKTHUUYECKYIO NESITEIbHOCTh, B TOM YHUCIE
YMEHUE YUYUTHCS y APYTUX JIHOJIEH, TPHOOpPETaTh B COBMECTHOU CSITEIHPHOCTH HOBBIE
3HAHMS, HABBIKM M KOMIIETCHIIMM U3 OIbITA IPYTUX; HEOOXOAUMOCTh (hOPMHUPOBATH
HOBBIC 3HaHUS, (OPMYITHPOBATH UJICH, IIOHATHSI, TUTIOTE3bI 00 OOBEKTAX U SBJICHUSX,
B TOM YHCJIC paHee HE M3BECTHBIX, OCO3HABATh JCPHUIIUTHI COOCTBEHHBIX 3HAHHIM
U KOMIIETEHTHOCTEH, IUUIaHUPOBATh CBOE pa3BUTHE; CIOCOOHOCTh OCO3HABATH
CTPECCOBYKD CHUTYyallMl0, BOCIPHHHMATh CTPECCOBYKD CHUTYallHI0 KakK BBI3OB,
TpeOyIOIUNA KOHTPMEP, KOPPEKTHPOBATH IMPUHUMAEMbIE DEIICHUS W JICUCTBUS,
bopMyIMpOBaTh U OIIEHUBATH PUCKU U MTOCIENICTBUSI, OPMUPOBATH OIIBIT;

— BOCHMTAHMA WH(POPMALMOHHON KYJbTYpPbI: I[POSBJICHUE HHTEpeEca

K HCITIOJBb30BaHUIO I_[I/ICI)pOBBIX TEXHOJIOT UM AJI1 OIITUMU3alvK IpouecCCOB ITOUCKA,

aHanu3za, o00paOOTKH, CcO3JaHusl, TMepeaaud MaTeMaThUueckod uHdopMaluu u
BHU3yalIM3allMii MaTeMaTHYeCKHX OOOOIIEHWH M PE3yNbTaTOB aHAIM3a; TOTOBHOCTh K
HCIIOJB30BaHUIO ITU(POBBIX MHCTPYMEHTOB ISl BBIMOJHEHHUS YU4€OHOW NESITEIIbHOCTH
P W3YyYCHHH MaTEMAaTHKH, CIOCOOHOCTh MPHUMEHATH ITM(POBHIE WHCTPYMEHTHI B
YCIOBHUSIX peaiM3allid  Mep 10 MPEayNPeKACHUI0 BO3MOXHBIX  HETaTHBHBIX
MOCJICACTBUM aKTHBHOTO M CHCTEMAaTHYECKOTO NMPUMEHCHHS U(PPOBBIX TEXHOJOTHH B

YYEOHBIX LIEIISX.

16



METAIIPEJIMETHBIE PE3YJIbTATDBI

Ilo3naBaTeibHbIE YHHBEpPCAJIbHbIE yUeOHbIe 1eiicTBUS

Bbasosvie nocuueckue oeticmaus:

— BBISBIISITh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKKM MaTEMaTHUECKHX
00BEKTOB, TTOHATUH, OTHOIIICHUI MEXIYy MOHATHAMHU, (OPMYITUPOBATH OMPEACICHUS
MOHSTHUN, YCTaHABIWBATh CYIIECTBEHHBIM MPU3HAK KIacCH(PHUKAIMN, OCHOBAHWSI
JUTs1 0000IIEHUS ¥ CPaBHEHUS, KpUTEPHUH TIPOBOAMMOTO aHAIIN3A;

— BOCHOPUHHMMATh, (OPMYJIUPOBATH W  NPEoOpPa3OBbIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIIHNE, YCIOBHbIE;

— BBISBJISITH MATEMATHICCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H H IPOTHBOPEUHS
B (akTax, JaHHBIX, HAONIOJCHUSIX U YTBEPXKICHUAX, Npeajaratb KpUTEpUU
JUTSL BBISIBJICHUS] 3aKOHOMEPHOCTEH U MTPOTUBOPEUHIA;

— JenaTh BBIBOJALI C WCIIOJB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX
Y UHAYKTUBHBIX YMO3aKIIOUCHUM, YMO3aKIIOUEHUH TI0 aHAJIOTHH;

— pa3duWpaTh JI0Ka3aTEIbCTBA MATEMATHYCCKUX YTBEPXKICHUU  (TIPSMBIC
Y OT MPOTHUBHOTO), TIPOBOJIUTH CAMOCTOSTENHLHO JIOKA3aTeNThCTBA MATEMAaTHICSCKUX (haKTOB,
BBICTpPAWBaTh apryMEHTAIIUI0, TIPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, MTPUMEHSThH
METO/I MaTEeMAaTHYEeCKOW WHIYKIINHA, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

— BbIOMpaTh CHoOcOO pemieHus y4eOHOW 3amaud (CpaBHHBATh HECKOJBKO
BapUAHTOB PEIICHUS, BEIOMPATh HAMOOJIee MOAXOASAIINA C YIETOM CaMOCTOSTEIBLHO

BBIJICJICHHBIX KPUTEPHUEB).
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baszoevie uccneoosamenvckue oeticmsusi:

— UCIOJB30BaTh BOMPOCHI KaK HCCIEIOBATEIbCKUNA WHCTPYMEHT IO3HAHUS,
dbopMmyapoBaTh  BOMIPOCHI, bukcupytonme IPOTHUBOPEYHE, npo0iemy,
CaMOCTOSATENILHO YCTAaHABIMBATh HCKOMOE M JlaHHOE, (OPMHUPOBATH THIIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3UIIUI0, MHECHHUE;

— TPOBOAUTH IO CAMOCTOSITEIbHO COCTaBJICHHOMY IUIAHY OJKCIIEPUMEHT,
UCCJIEIOBAHUE TII0 YCTAHOBJEHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa,
3aBHCUMOCTEN 0OBEKTOB MEX1y COOOI;

— CaMOCTOATENbHO (HOPMYIUPOBATH O0OOIIEHHS] M BBIBOJBI MO pe3yJbTaTaM
MPOBEJCHHOTO  HAOJIOJIEHMS,  KCCJIENOBaHUs,  JKCIEPUMEHTA,  OILICHUBATH
JIOCTOBEPHOCTH MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUIA;

— TMPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IMIPOIECCa, a TaKXKE BbBIJBUIAThH

IMPCAIIOJJIOKCHHUA O €TI0 PA3BUTHHU B HOBBIX YCJIOBHAX.

Paboma c ungpopmayueii:

— BBISIBJISITH HEJIOCTATOYHOCTh M W30BITOYHOCTHh HMHGOpPMAIMHU, JTaHHBIX,
HEOOXOMMBIX IS PEIICHUS 3a1a49H;

— BeIOWMpaTh, AaHAIM3UPOBATh, CHUCTEMATH3UPOBATH W HWHTEPIPETHPOBATH
uH(MOPMAITUIO Pa3TUYHBIX BUIOB U (JOPM IIPEICTABIICHUS,

— BeIOUpaTh (opMy TpeAcTaBieHUS WHGOpPMAIMU U  WUTIOCTPUPOBATH
perraeMbIe 3a/1a4u CXeMaMHu, TuarpaMMaMu, HHOU TpauKoi U MX KOMOWHAIIUSMH,

— OIICHMBATh HAJIGKHOCTh HMHPOPMAIIUK IO KPHUTECPHUSAM, MPEATIOKESHHBIM

WM COPMYIMPOBAHHBIM CAMOCTOSTEIBHO.

KomMMyHuKaTHBHBIC YHUBEpPCAIbHbIE YUeOHbIE NCHCTBHSA:

— BOCIPUHUMATh U (HOPMYIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSMU
U 1eJIIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX
U IHCbMEHHBIX TEKCTaxX, JaBaTb IMOACHEHWS II0 XOAYy peleHus 3a7aud,
KOMMEHTHPOBATH IOJTYy4YECHHBIN PE3yJIbTaT;

— B XOJ€ 00CYXAEHHMsI 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAEMOU TEMBI,

HpO6JICMI>I, pemaeMoﬁ 3aJlavuu, BbICKA3bIBaTb UJACHU, HALICJIICHHLIC HA ITIOUMCK PCIHICHUS,
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COTIOCTABJISATh CBOM CYXJICHHUS C CYXICHUSIMH JPYTrMX YYaCTHHUKOB JHUajora,
OoOHapyXUBaTh Pa3InuMe U CXOACTBO MO3UIUH, B KOPPEKTHOU hopme popMyTupoBaTh
pa3HOrIacus, CBOM BO3PAKEHUS,

— TIPENCTaBIATH PE3yJbTAThl PEIICHUS 3a/a9d, SKCIIEPUMEHTA, UCCIICIOBAHNUS,
MIPOCKTa, CAMOCTOSATEIHLHO BBIOMpATh (opMaAT BBICTYIUICHHUS C YYETOM 3a1ad
MpE3eHTAIMH U OCOOCHHOCTEH ayIUTOPHUH;

— TIOHMMAaTh ¥ WCIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW W WHIUBHUIYATHHOM
paboOTBI TIpH pEIICHHH Y4YEOHBIX MATeMATHYECKUX 3a1ad, TNPUHUMATh IeIhb
COBMECTHOM JICSITEIHHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHON pPaboTHI,
pacnpenensaTh BUABI pabOT, JOTOBapHBATBCS, OOCYXKIATh MPOIECC W Pe3yabTaT
paboThl, 0000111aTh MHEHUS HECKOIBKHX JIFOJICH;

— Yy4acTBOBaTh B IPyNIOBBIX (hopmax paboThl (0OCykAeHUSA, OOMEH MHEHUH,
«MO3TOBBIC IITYPMbI» U UHBIC); BBIMOJIHATH CBOI YacTh PaOOTHl U KOOPAUHHUPOBATH
CBOM JICUCTBUSA C APYTUMH YJ€HaMH KOMAaHJbl, OIICHMBATh KauyeCTBO pe3yJibTaTa
¥ Ka4eCTBO CBOETO BKJIAJa B OOIINI pe3yJbTaT IO KPUTEPUSIM, CHOPMYITUPOBAHHBIM

YdaCTHHKaMH BBaHMO,Z[efICTBHﬂ.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUYeOHbIE JeiiCTBUS

Camoopaeanuzayus:

— BBIABJIATH NPOOJIEMBI JJIS PEIICHHS B JKU3HEHHBIX M YUCOHBIX CHTYAITUsAX,
OPUEHTHUPOBATHCS B PA3MYHBIX TOJXO0MAX TMPUHATUSA pelieHud (MHIUBUIYaABHOE,
TPYIIIOBOE);

— CaMOCTOATENILHO COCTAaBJISATh IUIAH, aJTOPUTM peHIeHUs 3amadyul (WiIu ero
4acTh), BEIOUPATH CIIOCOO PEIICHUS C YIETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C YIETOM

HOBOW MH(pOpPMAIIUH.

CamoxoHmpons:
— BJIQJIETh CIIOCO0AMU CaMOIIPOBEPKH, CAMOKOHTPOJIS TpoIiecca U pe3ysibTara

peHICHUA MaTeMaTHUUYEeCKOM 3aga4dyr, CaMOMOTHBAIlH U pe(l)J'ICKCI/II/I;

19



— IPEeABUIETHh TPYIHOCTH, KOTOPbIE MOTYT BOZHUKHYTh IIPU PELICHUN 3a1a4u,
BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, HAallICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

— OLICHMBAaThb COOTBETCTBUE pE3yJIbTaTa IEATEIBHOCTH IIOCTABICHHOW LEIN
U YCIIOBUSIM, OOBSICHATH MIPUUMHBI JOCTHKEHHS MM HEAOCTHXKEHUS L€, HAXOIUTh

OLIUOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

IMOYUOHANbHBIU UHMETTIeKM.!

— BBIPAXAaTb OMOLIUHU IIPHU HU3YUYCHHH MATCMATHYCCKUX 00BEKTOB M (1)aKTOB,

AaBaTb OMOIMOHAJIBHYIO OLICHKY PCIICHUA 3a1a4u.
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IIpeamMeTHbIe pe3yabTaThI.

[IpeameTHbIe pe3ynbTaThl OCBOEHHUS MPOTrpaMMbl Y4e€OHOTO Kypca K KOHILY
oOyueHus B 9 KJacce:

CBoOOMHO omepupoBaTh TMOHATHUSMU: KOpPEHb N-Ml  CTENEeHH, CTENeHb
C panHOHAIBHBIM IIOKA3aTEJIEM, HAXOIWTb KOPEHb N-ii CTENEHH, CTENEHb
C palMOHAJIBHBIM MOKa3aTeJIeM, HCIHOJb3ysd IMPU HEOOXOAMMOCTH KaJbKYJATOD,
IIPUMEHSITh CBOMCTBA KOPHS N-M CTENEHU, CTENIEHU C PALIMOHAIBHBIM ITOKA3aTEIIEM.

Hcnonp30BaTh MOHITUE MHOYKECTBA JIEUCTBUTEIBHBIX YHUCENI MPU PEUICHUU
3a7a4, IPOBEACHUM PACCYKIACHUMN U JOKA3aTEJIbCTB.

CpaBHHMBaTh H  yHOPSJOYMBATH  JICMCTBUTEIIBHBIE  YHCHIA, OKPYIJIATH
JICVCTBUTEbHBIC YKCJIA, BBINOJHATh NPUKUAKY pPE3yJbTaTa BBIYHCICHUW, OLECHKY
YUCJIOBBIX BBIPAYKECHUI.

CB0OOMHO omepUpoBaTh MOHITHEM KBAJPaTHOTO TPEXUJieHa, HAXOAUTh KOPHU
KBaJpaTHOTO TPEXUJICHA.

PackiiaapiBaTh KBaIpaTHBIN TPEXUYJICH HA TUHEUHBIE MHOKHUTEIIH.

Pemrats Hecn0KHbBIE KBAJIpaTHBIE YPABHEHUS C MTAPAMETPOM.

PemaTtpe HeCOKHBIE CUCTEMBI HEJIMHEMHBIX YPABHEHUH C MAPAMETPOM.

[IpumeHsTh METOABI PAaBHOCUJIBHBIX MPeoOpa3oBaHul, 3aMEHbI IEPEMEHHOM,
rpaduyecKkoro MeTo/1a Mpy peuieHNH ypaBHEHHUM 3-1 U 4-i1 cTeneHei.

Pemate ypaBHEHMS, HEpaBEHCTBA W HX CHUCTEMbl, B TOM YHUCIIEC
C OTPAaHUYCHUSIMU, HAITPUMED B IIEJIBIX YHCIIAX.

[IpoBoauTh HCCHENOBaHUS YPAaBHEHHM W CUCTEM YPAaBHEHUW, B TOM YMCIE
C MPUMEHEHHEM TpadUyecKUX MpeICTaBlIeHu (yCTaHABIMBATh, UMEET JIM YPaBHEHUE
WM CUCTeMa YpaBHEHUM PEIICHMUs], €CJIM UMEET, TO CKOJIBKO, U MpoYee).

Pemats TeKCTOBBIE 3aa4H aIreOPaNYeCKUM CIIOCOOOM.

Hcnonp30BaTh ypaBHEHMS, HEPABEHCTBA W HMX CHCTEMBI I COCTABJIECHUS
MaTeMaTHYECKOW MOJEIM pPEaJIbHOM CUTyallud WM [OPUKIAJHOM  3a/1ayu,
MHTEPIPETUPOBATH MOJTYUYECHHBIE PE3YJIbTAThI B 3aJJAHHOM KOHTEKCTE.

CBOOOMHO oOmepUpoBaTh MOHATHSAMHU: 3aBUCUMOCTh, (YHKIMS, Tpaduk

byHKIIMM, TOpsAMas MOPONOPLHOHATBHOCTh, JIMHEWHas  (QyHKuus, oOpaTHas
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MPOTNOPIIMOHAILHOCTG, Mapadoia, runepooia, KyCOuHO-3a1aHHast PyHKIHUS.

HccnenoBath QyHKIMIO 1O €€ rpaduKy, yCTaHABIMBATh CBOMCTBA (DYHKITHIL:
o0nacTb OMpeJeNieHUs], MHOXECTBO 3HAUYCHUH, HynmH (QYHKIHUH, TPOMEXKYTKU
3HAKOIIOCTOSIHCTBA, IPOMEXKYTKH BO3paCTaHUsS U yObIBaHUS, YETHOCTh U HEUETHOCTb,
HauOoJIbIlIee U HAMMEHBIIEE 3HAYCHU S, aCUMITOTHI.

Pacnio3naBaTe kBajpaTHUHyrO0 (QYHKLIHIO TO (QOopMyJe, TPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUU.

Onpenenars MOJOXKEHUE Ipaduka KBaApaTHYHON (YHKUMH B 3aBHCHMOCTHU
OT €€ KO3 PHUITMEHTOB.

Ctpouts rpaduk KBaJpaTUYHON (PYHKIIMU, OTUCHIBATh CBOMCTBA KBaAPATUYHOM
dbyHKIUU 110 ee Tpaduky.

Hcnonb30BaTh CBOKCTBA KBaIpaTUUHON (DYHKITUU JJIS PEIICHUS 3a]1a4.

Ha npumepe kBaapaTuyHOW (YHKUMH CTpOUTH rpaduk  (QyHKUUHU
y = af(kx + b) + ¢ ¢ momorpo mpeodpazoanuii rpaduka Gyukiuu y=f(x).

WnmocTpupoBaTh ¢ MOMOUIBIO rpaduKa peadbHyl 3aBUCUMOCTh WM MPOIIECC
10 X XapaKTEPUCTHUKaM.

CB0OOAHO omnepupoBaTh MOHIATHIMU: MOCIEAOBATEIBHOCTh, apu(PpMeTHUYeCcKas
Y TEOMETPUYECKAsI TPOTrPECCHH.

3amaBaTh IOCJEA0BAaTEIbHOCTH  Pa3HbIMM  CIIOCOOAMU:  OINHUCATENbHBIM,
TaOJMYHBIM, C TOMOIIbIO (POPMYJIIBI N-TO WIEHA, PEKYPPEHTHBIM.

BbInonHAT  BBIYMCIEHUS C  HCMOJNb30BaHMEM GopMyl N-TO  4jeHa
apru(pMETUYECKON U reOMETPUUECKON MPOrpecCuii, CyMMbI IEPBBIX N UJIECHOB.

N300pakaTh 4JieHbl TOCIENOBATENbHOCTH TOYKAMU HA KOOPAMHATHOM
IUIOCKOCTH.

Pemate 3a1auu, CBI3aHHbBIE C YMCIOBBIMU MTOCJIEI0BATEILHOCTSIMH, B TOM YHCIIE
3aJaud U3 peaJbHOW JKM3HM (C HCIOJIb30BAHMEM KaJbKyJATOPa, IHPPOBBIX
TEXHOJIOTHH).

PacriozHaBaTh W IPUBOOUTH HPUMEPHl KOHEUHBIX U  OECKOHEUHBIX
NOCJIEIOBATEIBHOCTEH,  OTPAHUYEHHBIX  MOCIEAOBATEIBHOCTEH,  MOHOTOHHO

BO3pacTaroux (yObIBAIOIIUX ) MOCIEI0BATEILHOCTEH.
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NmeTh mpenacraBiieHHE O CXOAUMOCTH MOCIIEIOBATEIBHOCTH, YMETh HAXOAUTh
CYMMY OECKOHEYHO YOBIBAIOIIEH reOMETPUUECKOM MPOTPECCUH.

[IprMeHsATh METOJ MAaTEMAaTUUECKON HHAYKIMY IIPU PEILICHUH 3a/1a4.

Jloka3plBaThb TEOPEMY CHHYCOB M TEOPEMY KOCHUHYCOB, NPHUMEHATH UX
JUIS1 HAXOXKACHUS PA3IUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJIBHUKOBY),
IIPY PEIIEHUH TEOMETPUUECKUX 3a/1a4. [ [pUMEHATH MOTyYeHHbIEC 3HAHWS ITPU PEILIEHUN
MPAKTUYECKUX 33/1a4.

[IprMeHATh TPUTOHOMETPHUIO B 3a/1a4aX Ha HAXOXKJICHUE IUIOLIAAU, BHIBOJAUTH
U BJIaJCTh TPUTOHOMETPUYECKUMHU (QopMynaMH Uil IUIOMIAAM TPEYTOJbHUKA,
napajuiesiorpamMmma, poMOa, Tpameluu, BBIBOAUTHL M MPUMEHITH (Qopmyny ['epona
1 (hopMyITy JUIs TIJIOIIAIA BBIMTYKJIOTO YEThIPEXYTOIbHUKA.

Nmets npencraBiieHUE 0 TOMOTETUH, IIPUMEHSTD B IPAKTUYECKUX CUTYaALIUSIX.

Hcnons3oBath Teopembl UeBrsl 1 MeHenas 1pu pelieHuu 3aiay.

Hcnonwp30BaTh TEOpEeMBl O BIMCAaHHBIX VIVIAX, YIVIAX MEXAY XOpAaMH
(CeKylMMH) U yTIiie MEX]y KacaTeIbHOW U XOPAOU MPU PEIICHUH T€OMETPUYECKUX
3aga4. Jloka3plBaTh W TPUMEHATH TEOPEMBI O TMPOU3BEACHUU OTPE3KOB XOP/I,
O IPOU3BEIAECHUH OTPE3KOB CEKYIIUX, O KBaJApaTe KacaTeIbHOM.

Biianets moHsiTHEM KOOPAMHAT HA TJIOCKOCTH, pad0OTaTh C ypaBHEHUEM MPSIMOI
Ha IJIOCKOCTH. BitayieTh MOHATHSAMH yTIIOBOrO KO3 uImeHTa u cBOOOIHOTO WICHA,
MOHUMAaTh HX TEOMETPUUYECKHM CMBICI H CBA3b YIrJoBoro Koadduimenta
C BO3pacTaHMeM U YyObIBaHWEM JMHEHHOW (yHKIMU. YMeTh pemarb MeTOA0M
KOOpJIMHAT 3aJlaud, CBS3aHHBIC C MAPAJUICIBHOCTBIO W MNEPHEHIUKYISIPHOCTHIO
MPSAMBIX, IEPECEUECHUEM MPAMBIX, HAXO0KICHUEM TOUEK MEPECCUCHUS.

BeiBoguTh W BIAAETh YpPAaBHEHHEM OKPYXKHOCTH. VICMOJIb30BaTh METON
KOOpJIMHAT Il HAXOXKJCHUS INEPECEUCHUM OKPYKHOCTEM M NpsAMbIX. Branersb
dbopmMyllaMu pacCTOSHUS OT TOYKM JI0 MPSIMOM, IUJIOMIAJU Tapajuiesiorpamma
B KOOpJIWHATaX, UMETh TOHATHE 00 OpueHTUpOBaHHOW momanu. [loap3oBaThCs
METOJIOM KOOPAMHAT HA MJIOCKOCTH, IPUMEHSTh €r0 MPU PEIICHUU T€OMETPUYECKUX
Y PAKTUYECKUX 3a/1a4. [[puMeHaTh METO] KOOPAMHAT B IPAKTUKO-OPUEHTUPOBAHHBIX

TCOMCTPHUUYCCKUX 3aJ[avdax.
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Brnanerr mnonsiTHEM BeKTOpa. YMETh CKJIAJIbIBaTh W BBIUUTATH BEKTOPBI,
YMHOXaTh Ha YHUCJIO, BIAJETh MPAaBWIAMHU TPEYrOJIbHUKA W Iapajuiesiorpamma.
Brnagetp npakTUYECKMMHM HWHTEPHPETALMSIMHU BEKTOPOB. YBEPEHHO IMOJb30BATHCA
KOOpJIMHATAMH BEKTOpA. BiiaieTh CII0KEHUEM U BBIYUTAHUEM BEKTOPOB, YMHOKEHUEM
BEKTOpA Ha YKCJIO B KOOPAUHATAX.

Nmetp mpencraBienne o Oasuce (Ha IIOCKOCTH). PackiagsiBaTh BEKTOPHI
no Oasucy. PackianpiBaTh BEKTOPbl CHJI € TIOMOIIBIO  MPOCIUPOBAHUSA
U TPUTOHOMETPUYECKUX COOTHOUIEHUW. [IpUMEHATh TOJNyYEHHBIE 3HAHUS
B MIPOCTEUIINX (PU3MUECKHX 3a/1ayax.

Brnaners mNOHATHEM CKalIpHOTO MPOW3BEICHUS BEKTOPOB, MOHHMAaTh €ro
F€OMETPUYECKUI CMBICII U YBEPEHHO MOJIb30BATHCS €r0 BBIPAXKEHUEM B JEKAPTOBBIX
KOOpAMHATax. 3HaTh AUCTPUOYTHBHOCThH CKAaJSPHOTO MPOU3BEICHUS U €T0 CBS3b
C  npoeuupoBaHueM.  lIpuMeHATHP  CKaNsIpHOE  MPOU3BEACHUE  BEKTOPOB
Il HAXOXJCHWS JUIMH W yIJIOB. Pemats reomerpuyeckue 3aayd € IMOMOILBIO
CKaJISIPHOTO TMpou3BencHud. Mcnonp30BaTh CKalIpHOE MPOU3BEACHUE BEKTOPOB
B ajreOpandyecKkux v PU3NYeCKuX 3ajiayax.

Brnaners MOHATHUSMU TPAaBWIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPYKHOCTH,
JUTUHBI 1YTH OKPY>KHOCTH U paJIMAHHON MEPBI YIJIa, BBIUUCIIATH TUIOIAb KPyra U €ro
yactel. [TonuMarth cmbici yucia . [[puMeHsITh NoJIy4YeHHbIE YMEHUS MIPU PEIICHUN
MPaKTUYECKUX 3a7ad. 3HaTh MCTOPUYECKHE CBEACHUS 00 W3MEPEHUH JJTUHBI
OKPY>KHOCTH U IUIOLIAJU KpyTa.

NmeTs npencTaBienne o mpeodpa3oBaHUM MIIOCKOCTH, O ABMKEHUIX. HaxomuTh
OCH, IIEHTPhl CUMMETpPUH (UTYp, IEHTPHI TOBOPOTA, HAXOAWTH KOMITO3UIIUU
npocTermux mnpeoOpazoBanuii. [IpuMeEHSATh ABMKEHHUS TUIOCKOCTH TPU PEIICHUU
r€OMETPUYECKUX 3a/1a4.

[IpyMeHsTh TOTyYEeHHBIC 3HAHWUS HAa MPAKTUKE — CTPOUTh MaTEMaTUUECKHUE
MOJIEM [JI 3a/a4 PeajbHOM >KU3HU U MPOBOAUTH COOTBETCTBYIOIIUE BHIYMCICHUS
C TMPUMEHEHHEM TOJO0US W TPUTOHOMETPpHUYECKNX (GYHKIUNA (TOJIB3YsACh, Tl

HE0OXO0IMMO, KaJIbKYJISITOPOM.
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9KJIACC

HCPAaBCHCTBA U UX

CHUCTCMBI

HaumenoBanue KosmmyecrBo
Ne | pasziesioB M TeM Kypca uacos ®opma padoThI/XapaKTePHCTHKA
. IIporpammHoe coaep:kaHue
n/m BHEYPOYHOU JNeSITeJIbHOCTH 00y4ar0INXCs
AesITeJIbHOCTH
1 | YpaBHeHus 8 bukBanpaTtHbie ypaBHEHUS. Meroasl | CamocTosiTe/IbHOE OTKpBITHE: peuieHue
Y1 HEPABEHCTBA: PaBHOCWJIBHBIX ~ TIIpeoOpa30BaHMii, 3aMEHBbI | ypaBHeHUH 3-i u 4-i1 cTeneHe.
ypaBHEHUS], MIEPEMEHHOM, rpaduyeckoro Merona | IlpakTHKyMBI 110 peHIEHUIO 3aJad: OT IPOCTOrO

MIPY pEIICHUN YpaBHECHUH 3-i 1 4-i1 cTeneHei.

PerieHne HepaBeHCTB, COJEpXKAaIIUX 3HAK
MO Ty JIS.

HepaBeHCTBO ¢ 1ByMs IEPEMEHHBIMU.
rpaguueckoro

IIpumenenue METOoAa

pelIeHUsT CHUCTEeM HEpPaBEHCTB C JBYMs
NIepEeMEHHBIMU.

Pemenne npoOHO-paliMOHAIBHBIX YpaBHEHUI
Y HEPABEHCTB.

rpauKoB ypaBHEHHUI],

B TOM 4YHCJIC C HMCIOJb30BaAHHCM I_II/I(prBbIX

ITocTpoenue

pecypcos.

I'paduueckass  uHTEpmpeTauus  pelIeHUs
YpaBHEHUS C IByMsl IEPEMEHHBIMU U CUCTEM
YpaBHEHUH C IByMsI IEPEMEHHBIMU.
HccnenoBanue CUCTEM HEJTMHEUHBIX
ypaBHEHUH C MapaMeTpoM.

Pemrenue HepaBeHCTB C ABYMS IEPEMEHHBIMU

U UX CUCTEM

K CJIOXHOMY — JpOOHO-PAallMOHANBHBIE YPaBHEHUS
Y HEPaBEHCTBA.

HccaenoBarenbckne padoThl: pelleHue 3aaay
C mapaMeTpaMM — aiareOpandeckuM MeETOJIOM;
(B TomM  uwmcie

rpaguueckuM  METOI0M

C HCIIOJIB30BAHUEM «MATEMATHUYCCKHUX HaKeTOB»)
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Pemenue
TPEYrOJIHLHUKOB

@opMyIbl NPUBEICHHUS.

Pemienue mnpakTHdyecKux 3ajady C HUCIMOJb-
30BaHUEM TEOPEMbl KOCHHYCOB U TEOPEMBI
CHHYCOB.

®opmyna IT'epona. dDopmyna IUIOMAAU
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.
COOTHOIICHUSI MEXITYy TPUTOHOMETPHUYECKUMU
(GYHKITUSMH.

Pemienne 3amay ¢ MCHNOJB30BAaHUEM TEOPEM
KOCHUHYCOB U CHHYCOB, HaX0)JI€HUE pajuyca
ONMCAaHHOM OKPYKHOCTH

IIpakTHKYMBI IO PEHNICHHIO 3a7ad.
MaTtemaTHyecKkoe COpPeBHOBAHHUE — pEIICHUE
reOMETPUYECKUX/TTPAKTUKO-OPUEHTUPOBAHHBIX

3a1a4 pa3sHbIMHU ME€TOJJaMU

Anrebpanyeckue
BBIpAKEHUS

CreneHs ¢ pallMOHAJIBHBIM [TOKa3aTeIeM.
Onpenenenue KOpHs N-H CTENIEHU U CTENEHU
C pallMOHAJIbHBIM MOKAa3aTEeNIEM.

[TpuMeHeHHE omepaluy HW3BJICUCHHUS KOPHS
N-it CTeneHu, NCIOb3ys PU HEOOXOTUMOCTH
KaJIBKYJISITOP.

Brluncienue 3HAYE€HMsI CTENEHU C paruo-
HaJIbHBIM MTOKA3aTeJIeM.

Ounenka 3HaYeHH KOpHSA N-I  CTENeHH,
3HAYEHHE CTENEeHH C pPalMOHAIBHBIM IIOKa-
3aTejleM LEJIbIMA YUCIaMU U JeCATUYHBIMU
IpoOsiMu.

CpaBHeHHE ¥  YNOPSJOYMBAHUE  PAIHO-
HaJIbHBIX M  UPpPALlMOHAJIBHBIX  YMCEl,
3alMCaHHBIX C MOMOLIBIO KOPHS N-ii cTeneHy,
CTEIEHHU C PALlMOHAJIbHBIM [I0Ka3aTEeJIEM.

IIpakTHKYM 10 pelIeHUIO 3aJad: OT MPOCTOrO
K CI0KHOMY.
MartemaTH4yecKoe COPeBHOBAaHHE
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BrlmmonnHeHHe  TOKJIECTBEHHBIX Ipeobpaso-
BaHUI BBIPAXKEHUM, COAEpKAIIUX KOpEeHb N-i1
CTENIEHH, CTENeHb C  palMOHaJIbHBIM
[IOKa3aTeyeM

ITomoGue
TPEYTrOJIbHUKOB

TeopeMbl O MPOU3BENECHUU OTPE3KOB XOPI,
TEOpEMBI O MPOU3BEACHUU OTPE3KOB CEKYIIUX,
TeopeMa O KBaJIpaTe KacaTeJbHOM.
HccnenoBanue, B TOM YHUCIE C IOMOILIBIO
UU(PPOBBIX PECYpPCOB, MU3yUaeMBIX KOH()UTY-
parui.

[IpuMeHeHne AaHHBIX TEOPEM IPU PELICHUU
reOMETPUYECKHUX 3a/1a4.

3HAKOMCTBO C TOHSTHEM TOMOTETHH, C €ro
MPUMEHEHHUEM, B TOM UYMCII€ B MPAKTUYECKHUX
CUTYyalUsX

IIpakTHKYM 1O PENIEHUIO 3a/ad.

IIpakTHKYM T1I0 TOCTPOCHUIO JIMHAMUYECKHUX
MoOJesIel ¢ TOMOIIBIO TPOTPAMMHBIX CPEICTB.
HUccaenopateabckasi padora ¢ OMOIIBIO
MPOrPaMMHBIX CPEJICTB: TOMOTETHS U €€ CBOMCTBA

DyHKIUU

[TonsiTHe «QYHKIHSD».

IIpumeHnenne CBOWCTB  (yHKIMIl:  HyIH
GyHKIMHM, TPOMEXYTKH 3HAKOIOCTOSHCTBA
byHKINH, MIPOMEXKYTKH BO3pACTaHUS
u yObiBaHuS (pyHKIMM, YETHBIE U HEUYETHBIE
GbyHKUMM, HauOosblllee M  HaUMEHbIIEE
3Ha4YeHUs QYHKLMM [IPU PEIICHUU 3a]a4.
ITocTpoenue rpapukoB PyHKIUN C TOMOIIBIO
npeobpa3zoBaHuii BUA:

f(x) =f(x) + a; f(x) = f(x + a); f(X) = kf(x),
f(x) =f( x 1), () = [ () |.

PacniosHaBanue CTCIICHHBIX GbyHKIIH
" IMOCTPOCHUEC DCKU30B Fpa(bI/IKOB CTCIICHHBIX

HUccaenoBatenbckasi padora (B TOM YHCie
C HCIIOJIb30BAHUEM «MATEMATHUYECKUX ITAKETOBY):
[ToBenenue GbyHKIIIH u ee  rpaduka
B 3aBUCHMOCTH OT IapaMeTpa.

IIpakTHKYMBI 110 PEUICHUIO 3a/1a4: MOCTPOEHUE
rpadukoB GyHKumin Y= VX ,y = 3V/x, y = | X |;
C TOMOUIpI0 TpeoOpa3oBaHMl M TPOBEpKa
C UCIIOJI30BAaHHEM IIPOIPAMMHBIX CPEACTB
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GyHKIHMI ¢ HaTypaJbHBIMH [OKa3aTEIsIMU
pa3HOW YETHOCTH.

Ucnonp3oBanue CBOICTB rpauKoB
CTENMEHHBIX (PYHKIMH C HAaTypalbHBIMHU
MOKa3aTeJIsIMU MPU PEILICHUH 3a/1a4.

[Toctpoenne rpadukoB GyHKIUNA Yy = \/;
y=3x,y=|x]|

MeTtoa koopaiuHAT

[lTapannenpHOCTh W NEPHEHAMKYISAPHOCTD
HpsIMBIX (4epe3 yrioBoi ko3 uIueHT).
Haxoxzaenue mnepecedeHUil OKpyX HOCTEN
U TOpsAMBIX B KoopauHarax. Popmyna
paccTOsHUS OT TOUYKHU J10 IPSMOH.

IInomane nmapajurerorpaMMa B KOOpJIHMHATax,
MOHATHE 00 OPUEHTUPOBAHHOM TUIOIIAIH.
[IpumeHeHne MeTo1a KOOpAUHAT B MPAKTUKO-
OpPUEHTUPOBAHHBIX T'€OMETPUUECKUX 3ajadax,
uccieoBaHue MIPUITOKEHUS MeToJ1a
KOOPJMHAT B BBIUUCIUTEIBHONH MaTeMaTuKe

1 nH(popMaTuke

CaMocTofiTeIbHOE OTKPbITHE: KaK pELIUTh
reOMETPUUECKYI0 3a7lady C IOMOINbIO ammnapara
anreOpsI?

HccnenoBatennckasi padora (B TOM dUHCIE
C HUCIIOJB30BAaHUEM «MATEeMAaTHYECKUX MaKETOBY):
peleHre MpPaKTUKO-OPUEHTUPOBAHHON TI'eOMETpH-
YECKOM 3a/1a4d METOJJOM KOOPIUHAT.
MarteMaTu4eckoe COpPeBHOBAaHME — pEIICHHE
TEOMETPHUECKHUX 3a7a4 Pa3HBIMH METOIaAMH

YucnoBrle
MOCJIE€N0BATENbHOCTH U
MPOTpeccuu

OrnpeneneHre BHIOB TOCIEI0BATEIbHOCTEH:
OTrpaHMYEHHAsl MOCIIEJOBATEIbHOCTh, MOHO-
TOHHO BoO3pacTaromiasi (yObIBaroImias) IMocieo-
BaTeNbHOCTh. [IpejicTraBiecHrue OCCKOHEYHBIX
NEePUOUUECKUX APOOEi B BU/Ie OOBIKHOBEHHBIX.
3HAKOMCTBO C  TMOHSTHEM  CXOJIUMOCTH
MOCJICIOBATEIIBHOCTH, HAXOXICHUE CYMMBbI
OECKOHEYHO YOBIBAIOIIEH TIeOMEeTPUYECKOM
MIPOTPECCHH.

[Ipumenenune METOa MaTeMaTH4YECKON
WHIYKITUH

HccnegoBarenbcKas pa6ora: MHOBEICHUE
IMOCJIEJOBATEIILHOCTEH — OT THIIOTE3BI IO JOKa-
3aTeIbCTBA.

Jluckyccusi Ha OCHOBE PpelleHMs 3a/Jay4:
asisiercs 11 MMMU yHuBepcanbHbIM?
CamocTonaTebHoe OoTKpbiTHEe: MMU — MeTon
JI0Ka3aTejbCTBa: CyMMa  YJIGHOB  TIOCIIENO-
BaTEIbHOCTH.

IIpakTUKYM [0 PENIECHUIO 3a/1a4: JOKa3aTEIbCTBO
HEPABEHCTB U N0KAa3aTeNIbCTBO AeanmMoctu MMU

30



8 JBM>KEHUs TIOCKOCTH 2 Hentpansuas  cummerpusi. llenTpanbHo- | MceienoBareabckas padora (B TOM dHCIe
cummerpuuHble ¢urypsl. [ToBopor. OceBasi | C  HCIOIB30BAHHEM IPOTPAMMHBIX CPEICTB):
CUMMETpPHS. durypsl, CUMMETPHUYHbBIE | KOMIIO3UIINS JBVXCHUM.
OTHOCHUTEIIBHO HEKOTOPO OCH. CaMocTosiTeIbHOE OTKPbITHE: (OPMYIUPOBKA
[TapannenpHBIN TIEpEHOC. BBIBOJIOB O CBOMCTBAaX KOMIIO3ULIUI JBUKEHUH.
Ilomstne pgBwxkeHua u  ero  csoucrsa. | IIpoekr: npeobpa3zoBaHus (aBYKEHMS)
PaBeHncTBO duryp. B HCKYCCTBE
[IposiBneHust  cUMMETpUHM B  IIPUPOJE,
JKMBOIUCH, CKYJBITYPE, apXUTEKTYPE.
Komnozunun JBUKEHUM (mpocretimue
HIPUMEpHI).
[IpumMeHeHHe B pelIeHUH TIeOMETPUUYECKHUX
3a1ay

OBIIEE KOJIMYECTBO 34

YACOB I10 IPOI'PAMME
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