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HOACHUTEJBHASA 3AIINCKA

OO0mas xapakTepucTUKa Kypca

Hacrosias pabouast mporpamMmma kypca «TpyaHbie BOIpOCkl MaTEMATUKH. 8—
9 xmaccel» pa3paboTaHa B COOTBETCTBMM C TpeOOBaHUSMU (eaepabHOTO
TOCY/IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa OCHOBHOTO OOIIETr0 00pa30BaHus
(mamee — @I'OC OOO) wu HanpaBleHa HAa OpraHu3alUlo  OOy4YEHHS
MaTEeMaTHYECKOMY COJACPKaHUIO, BEIXOAIIEMy 3a paMku DenepanbHON paboueit
mporpaMmbel 1o yueOHOMY mpenmery «Matematuka» (0a30BBI  ypOBEHB)
OCHOBHOTO 00111eT0 00pazoBanus (nanee — OPII),

IIpu pazpabomxe Ilpoepammsl yuumwvléanuco credyroujue OOKyMeHmbl:

— pacnopspkenue IIpaButenbctBa Poccuiickoit @enepanmu ot 19 HOs0ps
2024 1. No 3333-p «O0 yTBEpKJACHUM KOMIUIEKCHOTO ILJIaHA MEPOIPHUATHI 1O
MOBBIIIIEHUIO KAYECTBA MAaTEMaTUUYECKOTO U €CTECTBEHHO-HAyYHOTO 00pa30BaHUs
Ha niepuoa 10 2030 rogax.

AKTYyaJIbHOCTH Kypca

B ycrnoBusix peanuzaluu TakOW CTPAaTErMYECKOW 3aJauM, KaK JIOCTUKECHHE
TEXHOJIOTUYECKOTO0 CYBEpPEHHUTETA CTPAHBI, TIepe/l MaTEMAaTHYECKUM 00pa30BaHUEM
B UHCII€ TJIABHBIX I[IOCTABJICHBI CIIEAYIOIIME LEIU: Pa3BUTUE TBOPUYECKUX U
UCCJIEIOBATENBCKUX CIIOCOOHOCTEN 00yYaromuxcsi, UX MOATOTOBKAa B MPOLECCE
oOydeHus MaTeMaTuke K BhIOOPY npodeccuii, CBA3aHHBIX C Pa3BUTHEM TOUHBIX U
€CTECTBEHHBIX HAYK M TEXHOJIOTMWA. Kak BaXKHBIM KOJWYECTBECHHBIN IMOKA3aTEIb
MOBBIIIIEHUS UHTEPECAa K MATEMATUKE BBIJICIISICTCS POCT KOJUYECTBA BHITYCKHUKOB,
BBHIOMPAIONIMX HAa TOCYJApCTBEHHOW MTOTOBOW AaTTECTAlMM JK3aMEH II0
MaTeMaTrKe Ha MPOoGUILHOM YPOBHE.

OcBoenue mpemnaraemoit IlporpamMmbl  crOCOOCTBYET TMOBBINICHHIO Y
OOy4YaromMXcs YpOBHS MOTHBAllMU K U3YYCHHUIO MATEMAaTHUKH, K MPOJOJHKEHUIO
n3yueHus: matematuku B 10—11 kiaccax Ha yriiyOJIeHHOM YPOBHE U OPUCHTUPYET
Ha BBIOOp €AMHOTO TOCYAapCTBEHHOIO SK3aMEHa MO0 MaTeMaThke Mpo(UILHOTO
ypoBHsi. Kpome Ttoro, ocBoenue mpemiaraemoro B Ilporpamme coaepxkaHus
MO3BOJIIET PACHIMPUTh KPYr pelIaeMbIX MAaTEMAaTHYECKUX 3a7ad 3a CYeT
BKJTFOUCHHS MPOOJIEMHBIX, HECTAHAPTHBIX 3a7a4, 3a/1ad MPUKIATHOTO XapaKTepa,
BBITIOJIHCHUST HCCIIEOBATEIIbCKUX paboT, B TOM HYHCIEC C MEKIPEIMETHBIM
COJIEp’)KaHHEM, U3YUEHUS JOMOJIHUTEIBHBIX BOIPOCOB KaK TEOPETUUYECKOTr0, TaAK U
MPaKTUYECKOTO XapakTepa.

[IporpamMma COOTBETCTBYET HJI€€ PACIIMPECHUS NMPUKIATHON HAMIPABICHHOCTH
Kypca MaTeMaTUKHU Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMsl.

Heab u 3anaum Kypca



lens IIporpammsl  — obecneunTs UHAMBUAyaAJIbHbIE MOTPEOHOCTH
oOyyarolmuxcs B HM3YYEHUM COJEp)KaHUS MAaTEMAaTHUKH, BBIXOISALIETO 3a PaMKH
IporpaMMel 0a30BOr0 YpOBHH.

3amayu Kypca:

1. TloBblieHWE YpPOBHA MaTEMaTHYECKON MOJATOTOBKM OOyYaroniuxcs,
pa3BUTHE YCTOMUMBOTO HHTEpEca K yueOHOMY mpeaMeTy «MaTemaTukay.

2. Pa3BuTHE TBOPYECKHX CIOCOOHOCTEH, MPOCTPAHCTBEHHOIO BOOOpaKEHHUS,
TEOPETHUYECKOTO0 MBIIUICHUS U MATEeMAaTHYE€CKOW MHTYMIIMH, YMEHUN pacCyXAaTh
JIOTUYECKH U aHAJM3UPOBATH CUTYAILIH.

3. VYrnyOnenue u 3akperuieHue 0a30BBIX 3HaHWM, (QOpMUpOBaHUE
YCTOWYMBBIX HABBIKOB PEILICHUs HECTAHIAPTHBIX M OJUMIIMAHBIX 33/1a4, OCBOCHHE
HECTaHJAPTHBIX MOJX00B U OPUTHHAIBHBIX PEIICHUH.

4. O3HakOMJEHHME C JIONOJHUTEIBHBIMA  pa3lellaMdM  MAaTEMaTHKH,
BBIXOJISIIIIMMU 32 paMKH 0a30BOT0 Kypca.

5. Bocimtanne caMOCTOATENBHOCTH, HACTOMYUBOCTH U OPraHU30BaHHOCTHU B
XO/I€ PEIICHUs CIOKHBIX 3a1a4.

7. llogroroBka OOydYaloIIMXCS K YYacCTHUIO B UIKOJIbHBIX, pPaillOHHBIX,
TOPOJICKUX, PETMOHAIBHBIX, BCEPOCCUMCKUX OJIMMIMANAX, KOHKypcax H
COpPEBHOBAHMSIX 110 MAaTEMAaTHUKE.

8. IloBbllieHWE YpPOBHS T'PAMOTHOCTH B OOJACTH  HCIOJIb30BaHUS
«MaTeMaTUYECKUX TMaKeTOB», OOECINEeYMBAIOMIMX aBTOMATH3ALUI0 MPOLECCOB
MoucCKa, aHanau3a, 0OpabOTKH, co3daHus, mepenadu, dopmaiu3anuu (B BUJE
CTaTUYECKUX M JIMHAMUYECKUX IrpaduKoOB, auarpaMM U MIpPOYMX BU3yalHU3alUil
pe3yJbTaTOB aHAJIM3a M MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH) B IpoLecce yueOHoM
NEATEIbHOCTH IPU U3YYEHUU MATEMATUKH.

9. Taxum obpazom, peanuzayus Ilpocpammsl codeticmeyem HNOTYYEHUIO
CeoYIouuUx pe3yibmamos:

— JTOCTUKEHUE oOy4Jaronmmucs IUTAHUPYEMBIX JMYHOCTHBIX,
METANpEeAMETHBIX W TPEAMETHBIX pe3yJbTaTOB, B T. Y. COOTBETCTBYIOIIUX
yIIyOJI€HHOMY YPOBHIO U3YYEHHS] MATEMaTUKH;

— pa3BUTHE JIMYHOCTU OOydarolmuxcs, (GOpMUPOBAHUIO U YIOBIETBOPEHUIO
UX COIMAJIbHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH.

TeMaTtnueckoe MIIaHUPOBAHKE B MPOrpamMMe Kypca IeATeNbHOCTH « pyaHbie
BOIIPOCHl MATEMATHKW» COCTABJIEHO TaK, YTO PACHPENECIEHUE COAECPIKATEIBHBIX
pa3ieoB B HEM CHUHXPOHU3UPOBAHO C 00s3aTENbHOW NpOorpaMMoi 0a30BOro
ypoBHs. Peanmsainus cojepkanus mnpesiaraercs B (popmax, OTIMYHBIX OT
ypouHblXx. Cienqyer OTMETHTb, YTO [JAaHHbIH KypC B OCHOBHOW IIKOJIE



BBICTPAMBACTCSI HE TOJIBKO HAa PACHIMPEHHH MaTeMaTHYECKOTO COJEpKaHUS
0a30BOr0 ypOBHS, HO U Ha MOBBIIICHUH YPOBHSI CIOKHOCTH 3a/1a4, MpeJjiaraéMbIix
JUTSL pEeLICHUSL.

PabGouass mporpamma  kypca «Tpyanble  BOIpOCHl  MaTEMaTHUKI)
npeaHa3HayeHa Ajs peanu3anuud B 8—9 kimaccax W HampaBlieHa Ha JOCTH)KCHUE
OOyYarOIIMMUCS TUIAHUPYEMBIX pe3yibTaToB. [locienoBaTebHOCTh U3YUEHUS TEM
Kypca COBMIAJaeT IO BPEMEHU C HM3YYCHHEM Kypca MaTeMaTHKu (anreOpsl u
F€OMETPUHU) OCHOBHOM WIKOJbI 0A30BOT0 YpPOBHS, BCE TEMBI O BO3MOXXHOCTHU
CUHXPOHU3UPOBAHBI C 0a30BBIM KypcOM MaTeMaTHKH IO Kiaccam. Tembl Io
anredpe U reOMETPUHU YEepPEIyIOTCS, YTO TIO3BOJISIET MAKCUMAIBLHO MPUOIU3UThH UX
10 BPEMEHH M3yUEHUs K OCBOCHHIO 0a30BOT0 Kypca.

DopMBI  AEATETHPHOCTH OOYYAIOIMIMXCS TPEIyCMaTPUBAIOT AaKTUBHOCTH M
CaMOCTOATEIbHOCTbD, IIIMPOKOE UCIOJIB30BAHUEM HCCIEA0BATEILCKOW U MPOEKTHON
JEATEIIbHOCTH, PEIICHUEM HECTAaHAPTHBIX 3a7a4 U JIp.

Peanuzanust [lporpamMmbl  mipejmnosiaraeT CoYe€TaHUE Pa3IMYHBIX  (PopM
rpynmnoBoil paboThl (AUCKYCCHUS; MAaTEMAaTHUYECKOE COPEBHOBAHUE; IMPAKTUKYM;
BHIOOp TEMbl TMPOEKTa, IUIAHUPOBaHUE paldOT, paclpenesieHue poJieH,
B3aMMOOILICHKA TPU BBITIOJIHEHUHM TPYIIOBBIX IPOEKTOB W HCCIEIOBAHUN) U
WHIUBUTYyaIbHON pabOThI (BBIMOJHEHUE WHINBUIYAIBHOTO HCCICIOBAHUSA, B TOM
YUCJi€ C WHCMOJb30BAaHUEM IU(PPOBBHIX HHCTPYMEHTOB;, NPOBEACHUE YCTHOTO
000OCHOBaHUS TIPH PEIICHUHA HECTAHIAPTHBIX 3314, 33]a4 MOBBIIMICHHOTO YPOBHS
CIIOHOCTH;, TIOCTPOEHHME MAaTEMaTUYECKUX MOJENIe, HUX HUCCIEIOBAHMUE;
WHTEpHpeTalusl  TOJYYCHHBIX  PE3yJbTaTOB  TPH  PEIIeHHH  33a7ad  C
MEXIPEIMETHBIM M TMPAKTHUYECKUM COJCpKAHUEM; TIOUCK, WHTEpIpeTaIus,
npeoOpa3oBaHue u PUMEHEHUE MaTeMaTU4eCKOU uHdopmaIuy;
CaMOCTOATEIILHOE OTKPBITHE HOBOTO MaTeMaTudeckoro ¢akrta). Mcmnomb3oBaHue
Takux (opM pabOThl MOMOTAET Pa3BUBATH Y OOYYAIOLIUXCS, C OJTHOW CTOPOHHBI,
HABBIKM BOCTIPHSTHS HOBOM MH(OpMAIUK MPU pa3IMIHBIX (OpMax ee MoJaadH, a C
JPYrod CTOPOHBI — aKTUBHOCTh, CAMOCTOSITEIIbHOCTh U CIIOCOOHOCThH K TBOPUYECTBY.

[Iporpamma Kypca paccuntana Ha 68 4acoB B T€UEHUE NIBYX JIET 00y4YeHUs B
8-9 xmaccax (34 ywaca B KaXJIOM KJacce) MpHU MPOBEJCHUU 3aHATUN OJIMH pa3 B
HEJEIIO.



COAEPXKAHUE KYPCA «TPYJAHBIE BOITPOCbBI MATEMATHUKN»

8 KVIACC

Yucia ¥ BbIYMCICHUS

KBagpaTHbeii KOpeHb. BpInmonHeHne omnepanuii ¢ UPPaLMOHAIBHBIMU
YUCIIAMH.

AnredOpandeckue BbIPAKEHUS

JpoGHo-palnmoHanbHbIe BBIPAKEHUS. Crenenu. BrinosHenue
TOXJIECTBEHHBIX TIPEOOPA30BAHUN PALIMOHATIBLHBIX BHIPAKECHUM.

[enTpajnbHass cMuMMeTPUs

@opMyIMpOBKA ONPENEIICHUS] W J0KA3aTEIbCTBO CBOMCTB IIEHTPAIbHO-
CUMMETPUYHBIX (puryp. JleneHne oTpe3ka Ha paBHbIE YACTH C MOMOUIBIO TUPKYJIA
u nuHerku. WccnengoBatenbekass padoTa: CBOWCTBA LEHTPATbHO-CUMMETPUYHBIX
uryp.

Ilpoexm: neHTpanbHas CUMMETPUS B OKPYKAIOLIEM MHUPE.

YeThIpEéXyroJibHUKH

[Tapannenorpamm, ero mnpu3Haku U cBoicTBa. [IpsAMOyrospHuK, pomo,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOenpeHHas Tpamenus, €€
CBOMCTBA U NIpu3HaKku. CpeaHss JIMHUS TPEYTOJIbHUKA U CPEAHSAS JIMHUS TPATIELUN.
CBOICTBA U NPU3HAKU CIIEHNUAIIBHBIX BUJIOB YETHIPEXYTOJIBHUKOB

Hccneoosamenvckas paboma: 3HAKOMbIE U HE3HAKOMBIE YETHIPEXYTOJIbHUKHU.

YpaBHeHMs U HEPABEHCTBA

OrnpeneneHue paBHOCUIIbHBIX yYpaBHEHUM. [[puMeHeHne CBONMCTB ypaBHEHUN
C onHOM mnepeMeHHOW. OmpeneneHUe KOJUYEeCTBA JICHCTBUTEIBHBIX KOpHEH
KBaJIpaTHOTO  ypaBHEHHUdA. Pemenue  IpoOHO-pallMOHAIBHBIX  YpPaBHEHHUH,
CBOMMIUMXCSA K JIMHEWHBIM WM K KBAAPATHBIM YPAaBHEHUSAM, HCIIOJIb30BAHUE
METO/a 3aMEHbl MEepEeMEHHOM. PemieHue TEKCTOBBIX 3aJad  aiareOpanvyecKkum
criocoOOM: mMepexoJ; OT CJIOBECHOM (OPMYJIMPOBKM YCJIOBUS 3aJadydl K
anreOpandyeckodl  MOJENM  IYyTEM  COCTaBJCHHMsS  ypaBHEHHUS;  PEILICHUE
COCTaBJICHHOIO  YpaBHEHHs;  WHTEpIpeTanus  pe3yiapTata. ['paduueckas
WHTEpIIpETalNs YPABHEHUN C IBYMs [IEPEMEHHBIMU.

Pemenue cucrteM ypaBHEHHN, B KOTOPBIX OJHO M3 YPaBHECHUHN HE SBIISIETCS
JuHeHHbIM. ['paduyeckas UHTepHpeTalusi pelIeHUus YpaBHEHUS C JABYyMS
NIEPEMEHHBIMM M CUCTEM YpaBHEHMH C JByMs II€pEMEHHBIMHU. Pemienue
HEJIMHEWHBIX HEPABEHCTB U MX CHUCTEM. PelleHHe HEPABEHCTB, COAEPkKAIIUX 3HAK
Moxayisi. M3o0paxeHue perieHusi HEpaBeHCTBA C OJHOW MEPEMEHHOM U CHCTEMBI
HEPABEHCTB HA KOOPIAMHATHOW IPSIMOM, 3alIMCh PELICHUs C ITOMOLIBIO CUMBOJIOB.



HepaBenctBo ¢ aByMs mnepeMeHHbIMU. ['paduueckuil MeToA pELIeHUs CHUCTEM
HEPaBEHCTB C ABYMS IEPEMEHHBIMH.

Hccnedosamenvckas paboma: paBHOCUIBHOCTD U CIICJICTBHE.

HUccnedosamenvckas paboma: Tpaduyeckas HHTEPHIpPETAUS YpPaBHEHUH ¢
JBYMS TIEPEMEHHBIMH.

Hccnedosamenvckas paboma: TpahUUECKUd METOA PELICHUS CHUCTEM
HEPABEHCTB C ABYMS TIEPEMEHHBIMH.

IIpeoOpa3zoBanue noaoous

[IpeoOpazoBanue nogodus u nogooHbIe Gurypbl. COOTHOIIEHUS B TOA0OHBIX
dburypax.

HUccneoosamenvckas paboma: 4to Takoe dhpaxran?

Jloka3aTe1bCTBA HEPABEHCTB

OrieHKa 3HaUEHUS BBIPAXKEHUS C UCTIOJIB30BaHUEM HepaBeHCTB. [IpuMenenune
CBOMCTB HEpPABEHCTB B XOJe pemeHus 3amad. OnpeneneHne paBHOCHIBHBIX
HepaBeHCTB. Jloka3aTenbCTBO HEPABEHCTB. PelieHre TeKCTOBBIX 3a/1a4 ¢ MTOMOIIBIO
JIMHEHHBIX HEPABEHCTB C OJIHON MTEPEMEHHOM.

Hccneoosamenvckas paboma: TUHEMHOE HEPABEHCTBO C OJHON MEPEMEHHOM
C TapaMeTpoOM.

IIpsiMmoyroJibHbIe TPEYTOJIbHUKH

Teopema [ludaropa n e€ nmpuMeHeHHEe MPU PEIICHUN MPAKTUYECKUX 3ajad.
Jloka3aTenbCTBO COOTHOIIEHUH MEXIy MPOMOPUUOHAIBHBIMU OTpe3KaMu B
MPSMOYTOJIbHOM TPEYTOJIbHUKE (BBICOTA, TPOBEAEHHAS W3 BEPIIMHBI IPSIMOTO
yria; METPUYECKHUE COOTHOIIeHus). [IpuMeHeHne COOTHOIICHWN TpHU peuieHUuu
reOMETPUYECKUX  3a7ad. |puroHoMeTpuueckue (GYHKIUA OCTPOro  yria
MPSIMOYTOJIBHOTO TPEYroJibHUKA (CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC). 3HAYEHUS
TpuroHomerpuueckux Qynkuit mas yriaoB 30°, 45°, 60°. Pemenne 3amau c
UCITOJIb30BAaHUEM TPUTOHOMETPUUECKHUX (DYHKITHH.

Ipaxmuxym: pelieHne IpakTUKO-OpUEHTUPOBAHHBIX 3aa4.

Mamemamuueckoe copesHosanue. pelieHUE 3a]1a4 pa3HbIMU METOAAMHU.

DyHKIUU

[Touck obGmacTu ompejeneHuss U MHOXKECTBA 3HadeHUN (QyHKIuU. ['paduk
¢dyukuun K/X. ®ynkuus Buaa (ax + b)/(cx + d).

Yuciia U BHIYMCIIEHUSI: 1€TUMOCTh

dopMyIHpOBKA OMpPENEICHHUS NETUMOCTH HAIeNo, YHCEN, CPABHUMBIX IIO
JaHHOMY MOJyJI0. BEITOTHEHWe [eneHus ¢ ocTaTkoM. Jloka3aTenbCTBO U
IIPUMEHEHUE CBOWCTB CPABHEHUM 110 MOIAYI0. HaxoxkaeHue ocTaTKOB CyMMBI U
IPOU3BENICHUS IO JAHHOMY MOZYJIIO.

HUccnedosamenvckas paboma: NeIuMOCTb.



9 KIIACC

YpaBHeHUs U HEPABEHCTBA

bukBanpaTHbie ypaBHEHUs. MeToabl pPaBHOCWIBHBIX MpeoOpa3oBaHUM,
3aMeHbl TIEPEMEHHOM, rpapuIecKoro MeTo/1a MPH pelIeHUH ypaBHEHUM 3-U u 4-i
crerneHer. PemieHne HepaBeHCTB, coaepKamux 3HaK Moayns. HepaBeHCTBO ¢
JIBYMsI TnepeMeHHbIMU. [IprmMeHeHue Trpaduyeckoro MeToJla PEIICHUS CUCTEM
HEPABEHCTB C ABYMs NIEpEeMEHHbIMU. Pellienne ApoOHO-palioHaIbHBIX YpaBHEHUN
u HepaBeHCTB. [locTpoenue rpadukoB ypaBHEHUH, B TOM YHCIIE C UCIIOJIb30BAHUEM
nudpoBeIX pecypcoB. IlpuBomuTh Trpaduueckyro HMHTEPIPETALUIO PEIICHUS
YPaBHEHHUS C IByMsI IEPEMEHHBIMHU U CUCTEM YPAaBHEHUU C IBYMsI IEPEMEHHBIMH.
HccnenoBanre CUCTEM HENWMHEHHBIX YpPaBHEHUW C MapaMmeTpoM. PemieHue
HEPABEHCTB C JBYMS MEPEMEHHBIMU U UX CUCTEM.

Hccneoosamenvckue pabomel: pelleHWE 3aJad C  [apaMeTpaMu  —
anredpanvyecKuM METOJIOM; TpapuuecKUM METOJIOM.

Pemmenne TpeyrojiLHUKOB

Teopema CHHYCOB U T€OpEMa KOCHUHYCOB, UX NPUMEHEHHE MPH PELICHUU
TPEYTOJIbHUKOB u MPaKTHYECKUX 3aaad. CooTHomeHus MEXKIY
TpuroHomerpuueckumu  Gyskuusmu.  [lpocreiiimme dopmysnsl  NpuUBENEHUS,
BBIBOJMMBIE U3 TEOMETPUUECKUX cooOpakeHnil. Haxoxknenune paguyca onMcaHHoON
OKPY’KHOCTH. @®opmyna  I'epona. @opmysia  [IOMAAM  BBIIYKJIOTO
YETBIPEXYTOJIbHUKA.

Ilpakxmuxym: pemieHue TEOMETPUYECKUX U NPAKTHUKO-OPUEHTHUPOBAHHBIX
3a/1a4 pa3HbIMU METOAaMHU.

AuredpanyecKue BbIPAKEHUSA

CreneHsp ¢ palMOHaIbHBIM TOKA3aTEIIEM.

Omnpenenenue KOpHA N-i CTENEHU U CTENEHU C PAllMOHAJIbHBIM [TOKA3aTEIEM.

[IpuMeHeHue omepanyyd HM3BJICUCHUS] KOPHSA N-U CTENEHHU, UCHOJB3YysS MpU
HEOOXOJAMMOCTH KaJIbKYJIATOpP. BhlunciaeHne 3HaueHus: CTENEHU ¢ PalMOHATIbHBIM
nokazareneM. OleHKa 3HAa4eHU KOpHS N-UW CTENEeHW, 3HAYEHHUE CTENEHU C
palMOHAIBHBIM  [TOKA3aTeIeM IICJIBIMA  YUCIaMH M JICCSITUYHBIMUA JTPOOSIMHU.
CpaBHeHHE H YNOPSAJOYMBAHHE PALMOHAIBHBIX M HMPPALMOHAIBHBIX YHUCET,
3alUCAHHBIX C TIOMOIIbID KOpPHA N-U CTENEeHH, CTENEHU C PpalUuOHAJIbHBIM
MoKaszaTelieM. BBIMOTHEHUE TOXIECTBEHHBIX MPEoOpa30BaHUl  BBIPAKEHUH,
COJZIEpIKaIlMX KOPEHB N-I CTENEHH, CTENIEHD C PALlMOHAJIBHBIM [TOKA3aTEIIEM.

IToxoOue TpeyroiLHUKOB

Teopembl O NPOU3BEIECHHH OTPE3KOB XOpA, TEOPEMBI O MNPOU3BEICHUU
OTPE3KOB CEKYLIUX, TEOpEMa O KBaJpaTe KacaTelibHOM, TeopeMbl UeBbl 1 MeHnenas.
HccnenoBanue, B TOM 4YHCIE€ C MOMOUIbIO HU(POBBIX PECYpPCOB, H3yYAEMBIX



KoHurypauuii. [IpumeHeHre AaHHBIX TEOPEM NPU PEHICHUH TeOMETPUUYECKUX
3a1a4. 3HAKOMCTBO C MOHSITHEM T'OMOTETUH, C €r0 MPUMEHEHUEM, B TOM YHCIE B
MPAKTUYECKUX CUTYaLUsIX.

Hccnedosamenvckas paboma (C UCIOIBL30BaHUEM MPOTPAMMHBIX CPEACTB):
TOMOTETHS U €€ CBOWCTBA.

DOyHKIUU

[Tonsitue «dynkuus». IlpuMenenue cBONCTB (GyHKIWN: HyId (QYHKIHH,
IPOMEXYTKA 3HAKOMOCTOSHCTBA (PYHKIMH, TPOMEKYTKH BO3pACTaHHsl U
yObIBaHMS (PYHKIIMHU, YETHbIC U HEUYEeTHbIC (DYHKIIMH, HAUOOJIbIlIee U HAUMEHbIIIEEe
3HaueHud (YHKUMM TpU perieHuH 3aaad. lloctpoenue rpagukoB GyHKIMA ¢
noMoIneko npeodpasoBanuit Bupa: f(xX) —f(X) + a; f(x) — f(x + a); f(x) — kf(x),
f(x) =1 x 1), T6) — [ £(x) |.

Pacnio3HaBanue CTENeHHbIX (YHKIMI KW TOCTPOEHHE SCKU30B TIpauKOB
CTENEHHBIX (YHKUMHA C HATypaJbHBIMA TOKa3aTeIMH pa3HOM YETHOCTH.
Hcnonb3oBaHue CBOMCTB TpaUKOB CTENEHHBIX (YHKIHUN C HaTypaJbHBIMU
MOKa3aTeIMU TIPH pelieHny 3a1ad. I[TocTpoenue rpadukoB yHKImit y= VX , y =
Ix, y=|x|

Uccneoosamenvckas paboma: moBeAeHue GyHKIUM W ee Tpaduka B
3aBUCHMOCTH OT ITapaMeTpa.

MeTtoa koopauMHaT

[lapamnenbHOCTh M MEPHEHAUKYJISIPHOCTh OPSIMBIX  (Yepe3  yrioBOi
K03 puLreHT).

Haxoxenue nepeceyeHnii OKPYKHOCTEM U TMPSIMbIX B KOOpJAWHATaXx.
dopmyna pacCTOSHUS OT TOYKH OO0 mNpssMou. llnomans napamienorpamma B
KOOpAMHATaxX, MOHITHE 00 OPHUEHTUPOBAHHOH Mouianu. IIpumeHeHue mertona
KOOpJIMHAT B  IPAKTUKO-OPUEHTHPOBAHHBIX  I'E€OMETPUYECKHMX  3aJadax,
MCCIIEOBAHNUE TPUIIOKEHHS METOJIa KOOPAMHAT B BBIYMCIUTEIBHON MAaTEMATHUKE U
uH(pOpMaTHKE.

Uccneoosamenvckass  paboma:  peumieHuE  MNPaKTUKO-OPUEHTUPOBAHHOM
reOMETPUYECKOM 3a1a4d METOIOM KOOPAUHAT.

IIpaBWiIbHBbIE MHOTOYTOJIbHUKH. OKPYKHOCTH U MHOTOYT OJIbHUKH

[loHaTHe TPaBUIBHOTO MHOTOYTOJbHHUKA. DOpMyINbl 751 BBIYUCICHUS
AJIEMEHTOB NPaBUWIBHBIX MHOIOYI'OJIBHUKOB (CTOpOHA, pPAaJWyC BIMCAaHHOW U
ONMHMCAHHOW OKpYy>XKHOCTeH). BbIBOA (GopMyNn MJIMHBI OKPYKHOCTH M IUIOLIAAM
Kpyra. JlnmMHa IOyru OKpY»KHOCTH, paauaHHas mepa yria. [lnomans kpyra u
IJIOIIA/Ib KPYTOBOTO CEKTOpa. BBIUMCIEHME MEPUMETPOB M IUIOMANAEH CIOXKHBIX
¢buryp, BKIIOUAIOLIUX 3IEMEHTHI KpyTa.



CamocmosamenvHoe omkpbimue. Kak HAUTU MEPUMETP U IJIOUIAb CIOKHOM
burypsi?

Ipaxmuxym: penieHne 3a1a4d MOBBIIICHHON CIIOKHOCTH.

YucioBble NMOCT€I0BATEILHOCTH H MPOTPecCUuu

Onpenenenue BUJIOB H0CJIeI0BATEIbHOCTEH: OrpaHUYCHHAs
MOCJIEIOBATENBHOCTb, MOHOTOHHO BO3pacTaromas (yOpIBaromas)
nocienoBareabHOCTh. [IpencTaBneHre GECKOHEUHBIX NEPUOIUYECKUX JIpoOeil B
BUJIE OOBIKHOBEHHBIX. 3HaKOMCTBO C MOHATHEM CXOJAMMOCTHU

MOCJIEIOBATEILHOCTH,  HAXOXKJACHHE  CYMMbl  OECKOHEYHO  YObIBaromein
reoMeTpuiecKkon nporpeccur. [[pumMeHeHrne MeTo1a MaTEMaTUYECKON HHAYKIUU.

Hccneoosamenvckas paboma: TIOBENEHUE TOCIEIOBATEIBHOCTEH — OT
TUITOTE3BI 10 10KA3aTeIbCTBA.

JIBHsKEeHMSI TIIOCKOCTH

[enTpanbHas cumMmerpusi. LlenTpanbHO-cuMMmeTpuuHble Qurypsl. [ToBoporT.
OceBas cummeTpus. OUryppl, CUMMETPUYHBIE OTHOCHUTEIBHO HEKOTOPOW OCH.
[TapannensHbIii eperoc. [loHsaTHe ABUXEHUS U ero cBoklcTBa. PaBeHCTBO duryp.
[IposiBieHHs] CHUMMETPUM B NPUPOJE, >KUBOMHUCH, CKYJBITYpPE, apXUTEKTYpE.
Kommnosunmu nmwxenuit (mpocteitiue mnpumepsl). [IpuMeHeHne B pelIeHUH
r€OMETPUYECKUX 3a7ad.

HUccnedosamenvckas paboma (¢ UCNONb308aHUEM NPOCPAMMHBIX CPEOCm8):
KOMITO3UIIMS IBUKECHUM.



INVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JINMYHOCTHBIE PE3YJIBTATHI

1) nampuomuuecxko2o 60cnumaHusL:

- NpOsABJIEHUE HHTEpeca K NPOLIIOMY M HACTOSLIEMY POCCHMCKOU
MaTeMaTHKHU;

- ILIEHHOCTHOE OTHOIIEHHE K JIOCTHKEHUSIM POCCUMCKUX MAaTeMAaTHKOB H
POCCHIICKON MaTeMaTU4YeCKOM IIKOJbl, K HMCIOJb30BAHUIO ATUX JIOCTHUKEHUN B
JIPYTUX HayKax U MPUKIAJHbIX cepax;

2) epaxcoanckoeo u 0yX06HO-HPABCMBEHHO20 80CNUMAHUSL:

TOTOBHOCTH K BBIMIOJIHEHUIO O0SI3aHHOCTEH TpakIaHWHA M peaTn3alil ero
npaB;, TPEJACTaBICHWE O MaTEeMAaTUYECKUX OCHOBaX (DyHKIMOHUPOBAHUS
pa3IMYHBIX CTPYKTYP, SBICHHUH, MPOIEAYp TPa)XITaHCKOTO OOIIecTBa (Hampumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTH K 00CYKJIEHUIO 3TUYECKUX NPOOJIEM, CBSI3aHHBIX C
OPAKTUUECKUM TPUMEHEHHEM JOCTHKEHMM HayKd; OCO3HAaHUE BaXXHOCTHU
MOPaIbHO-3THUECKUX MPUHIUIIOB B JIEATEIbHOCTH YUEHOI'O;

3) mpyoosoco 6ocnumaHusi; yCTAaHOBKA Ha aKTMBHOE y4YacTHE B pEIICHUU
NPAKTHUYECKUX 3a/lad MaTEeMaTHUeCKON HAIpaBIIEHHOCTH; OCO3HAHUE BaKHOCTHU
MaTEeMaTHYECKOTO OOpa30BaHMsl HAa MPOTSHKEHUU BCEH JKU3HHM IS YCIEITHON
npo(EeCCUOHANIBHON  JI€ATEIbHOCTH M Pa3BUTHE HEOOXOJUMBIX  yYMEHUI;
OCO3HAHHBINA BBIOOP M TOCTPOSHUE MHAWBUIYATLHOW TPACKTOPUU OOpa30BaHUS H
KU3HEHHBIX IIJJAHOB C YYETOM JIMYHBIX HHTEPECOB U  OOIIECTBEHHBIX
MOTPEOHOCTEH;

4) acmemuueckoeo ocnumanus. ClIoCOOHOCTb K SMOIIMOHATBHOMY
U OCTETHYECKOMY BOCTPHUATHIO MATEMAaTUYECKUX OOBEKTOB, 3ajad, PEUICHHH,
paccyXJIeHUI; yMEHHE BUJIETh MAaTEMaTHIECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) yenHocmu HayyHo20 NO3HAHUA: OPUCHTAIUS B JCSITENLHOCTH Ha
COBPEMEHHYIO CHCTEMY HayUYHBIX MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS YETIOBEKa, MPUPOABI U OOLIECTBa; MOHUMaHHE MaTEeMaTHUYEeCKONW HAayKd
KaK cepbl YeI0BEYECKOMN NIEeATEIbHOCTH, STAllOB €€ Pa3BUTUS U 3HAUMMOCTH JIJIs
pa3BUTUSl UMBUIIM3AIMU; OBJIAJCHUE S3bIKOM MaTeMaTUKHM U MaTeMaTH4YeCKOU
KyJIbTypOH Kak CpEACTBOM  TMO3HAHUS  MHpa; OBJAJEHUE  HABBIKAMHU
UCCIIeIOBATENLCKOMN IeATEeIbHOCTH;

6) ¢uzuueckoeo eocnumarus, GopmMuposanus Kyibmypsvl 300p06bs U
OMOILIMOHAILHOTO ~ OJIaromoiydusi: TOTOBHOCTh NPHUMEHATH MaTeMaTHUECKHE
3HaHWS B MHTEpPecax CBOETO 3/0POBBS, BEACHMS 3A0pPOBOro o0Opa3a KU3HU
(310poBOE MUTaHUE, COATAHCUPOBAHHBIA PEXHUM 3aHATUN U OTAbIXa, PETYyJspHas



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

7)  9KOon02U4eCcKoe0  60CNUMAHUA: ~ OPHUEHTAllMsl HAa  IPUMEHEHUE
MaTeMaTUYeCKUX 3HAHWM U1 pemieHus 3ajad B 00JIaCTU  COXPaHHOCTH
OKPYXAaIOMel Cpepl, IUTAHUPOBAHWE TIOCTYNKOB M OICHKA WX BO3MOXKHBIX
MOCJICICTBUMA JIJIT  OKPY’XKAIOIICH Cpenbl; OCO3HAHWE TJIOOATBHOTO XapakTepa
HKOJIOTHYECKUX MPOOJIEM U ITyTeH MX PEIICHHUS,;

8) adanmayuu K UsMEHAIOWUMCS YCIIOBUAM COYUATILHOU U NPUPOOHOU CPEOb:

TOTOBHOCTh K JEHCTBUSM B YCIOBHUSX HEOIPEAEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JeATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y JAPYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM JESATEIHHOCTU
HOBBIC 3HAHWS, HABBIKK W KOMICTCHIIMM W3 OIbITa APYTHX; HEOOXOIUMOCTh
(dbopmHpoBaTh HOBBIE 3HAHUS, (HOPMYIUPOBATh WAEH, MOHSITHS, THIIOTE3bl 00
00BEKTax W SBJICHUSAX, B TOM UYHCJIC paHEE HE M3BECTHBIX, 0CO3HABATH JC(PUITUTHI
COOCTBCHHBIX 3HAHWUH W KOMIIETEHTHOCTECH, IUTAHMPOBATH CBOEC pPa3BUTHC,
CIIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CHUTYAIIMIO, BOCIHPUHUMATh CTPECCOBYIO
CUTYyallMI0 KaK BbI30B, TPEOYIOUUNA KOHTpPMEpP, KOPPEKTUPOBATh MPUHUMAEMBbIC
peleHuss U JehcTBUA, (POPMYJIUpPOBATH W OLIEHHMBATh PUCKU U TIOCIENCTBUS,
(GhopMUPOBATH OIIBIT;

9) 6ocnumanus UHGOPMAYUOHHOU KYTbMYPbL:

MPOSIBJICHHE WHTEpeca K HWCIOJIb30BAHUIO ITU(GPOBBIX TEXHOJIOTHUH IS
ONTUMHU3AIMK TPOIIECCOB TOWCKA, aHaliu3a, 00pabOTKH, CO3JaHus, Mepeaadu
MaTeMaTHIeCKOW MH(pOpMaIuu M BU3YyaIW3aIlldid MaTeMaTHYECKUX O0OOIICHUA U
pE3yNbTaTOB aHANIW3a; TOTOBHOCTh K HCIIOJB30BAHUIO IU(GPOBBIX WHCTPYMEHTOB
JUISL  BBITIOJIHEHHUS Y4€OHOW NESITENIbHOCTH TPU  HM3YYCHHH MaTE€MAaTUKH;
CIIOCOOHOCTh MPUMEHSATH ITU(GPOBBIE HHCTPYMEHTHI B YCIIOBUSX pEaTU3AlMU MEp
0 TPEIYNPEKICHUIO BO3MOXHBIX HETATUBHBIX TIOCICICTBUNA AaKTUBHOTO U
CHUCTEMATHICCKOTO IPUMEHEHUS ITU(POBBIX TEXHOJIOTUH B yUCOHBIX IETIAX.

METANIPEAMETHBIE PE3YJIBTATbDI

1. Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE Y4eOHbIE JelicTBUS

1) Baszosvie nocuyeckue Oeticmeust:

BBISIBIIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKKM MaTEMaTHYECKHX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpE/ICIICHNS TIOHATHH, YCTAaHABIMBAThL CYIICCTBEHHBIN MPU3HAK KIIACCHU(UKAIUH,
OCHOBaHMSI JIJ1s1 0000IICHHS M CPAaBHEHHSI, KPUTEPUH TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh W NPeoOpa3oBBIBaTh  CYXKICHHS:
YTBEPAUTEILHBIE U OTPUIATENbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIC;



BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUHNI;

JienaTh BBIBOJABI C KCIOJB30BAaHUEM 3aKOHOB JIOTHUKH, JIETYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aKIIOUEHUH TI0 aHAJIOTHH;

pa3dupaTh JI0Ka3aTeabCTBA MATEMATUYECKUX YTBEPKACHUU (TMpSMbIE U OT
IPOTUBHOTO), TMPOBOJUTH CAMOCTOATEIBHO JIOKA3aTE€IbCTBA MaTEMaTHYECKHUX
(GbakToB, BBICTpaWBaTh apTyMEHTAIMIO, MPUBOJWTH MPUMEPHI U KOHTPIPHUMEPHI,
NPUMEHSATh METOJ] MaTeMaTU4YeCKOM WHIYKIHUHU, OOOCHOBBIBATH COOCTBEHHBIE
paccyXJ1eHus;

BBIOMpATh CMOco0 pelieHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEILIEHHUA, BbIOMpAaTh Haumboliee MOAXOASAIIMA €  y4ETOM
CaMOCTOSITENTFHO BBIZICIEHHBIX KPUTEPHUEB).

2) Bazosvie uccnedosamenvckue Oeticmseusi.

UCIIONb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUI WHCTPYMEHT TO3HAHUA,
dopMynupoBaTh ~ BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOATENILHO YCTaHaBIMBAaTh MCKOMOE W JaHHOE, (hOpMUpOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIIMIO, MHEHUE;

IPOBOAUTH IO CAMOCTOSITENIFHO COCTABJICHHOMY IIJIaHY OKCIIEPHUMEHT,
UCCIIEIOBAaHNE TI0 YCTAaHOBIIEHHIO OCOOCHHOCTEH MaTeMaTUYeCKOTO OOBEeKTa,
3aBUCUMOCTEN 00OBEKTOB MEXIY COOOM;

CaMOCTOSITeNIbHO (HOpPMYJIHpPOBaTh OOOOIIEHUSI M BBIBOABI MO pe3yjbTaTaMm
IPOBEJCHHOIO  HAONIOACHMS, HCCIEAOBAaHUSA, OKCIIEPUMEHTa, OLIEHUBATh
JIOCTOBEPHOCTbH MOJIYYEHHBIX PE3YJIbTaTOB, BIBOJAOB U 000OLICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKXKE BBIIBUTATH
MIPEATNOJI0KEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

3) Paboma c ungpopmayueti:

BBISIBIIATH HEJAOCTATOYHOCTh W HM30BITOYHOCTH HMHGOPMANWH, JaHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4u;

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

BBIOMpaTh (QopMy mpencTaBieHus HWHPOpPMAIMM W WUIIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, TuarpaMMaMu, HHOU rpauKoi U MX KOMOWHAIIUSMU,

OIICHMBATh HAJAC)KHOCTh MH(OpPMAIUU IO KPUTEPHUSIM, MPEIIOKESHHBIM HITH
c(hOopMyITMPOBAHHBIM CAMOCTOSITETHHO.

2. KomMyHHKaTHBHbBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBHSA:

BOCIIPUHUMATH U (OPMYJIUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU H
HenasiMU  OOIIEHHS], SCHO, TOYHO, TPAaMOTHO BBIP@XaTb CBOK TOYKY 3pEHHUS B



YCTHBIX W MHUCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOAYy PELIEHUs 3a/JayH,
KOMMEHTHPOBATh MOIYYEHHbIN pe3yibTarT;

B X0/ 00CYXXJIeHUS 3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYKJ1a€MOU TEMBI,
npoOJieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IIOMCK
pELICHUs], COIMOCTABIATh CBOM CYXKIEHHUS C CYXICHUAMH JPYIrUX YYaCTHUKOB
nuanora, oOHapy>XUBaTh Pa3IMUUE U CXOACTBO IMO3UIMH, B KOPPEKTHOH ¢opme
dbopMynTupoOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;

NPEACTABIIATh PE3YJIbTAThl PELICHUS 3a/1a4d, SKCIIEPUMEHTA, UCCIEI0BaHUS,
IPOEKTa, CaMOCTOSTENBHO BBIOMpATh (opMaT BBICTYIUIEHUS C YYETOM 3ajay
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUH;

IIOHUMATh M HCIIOJIB30BATh MPEUMYIIECTBA KOMAHAHOW U WHAUBUIYAJIBHON
paboThl MpU pEIIEHWH YYEOHBIX MaTEMaTUYECKUX 3aJad, NPUHUMATh LEJb
COBMECTHOM JeATEIbHOCTH, IUIAHMPOBATh OPraHU3alldi0 COBMECTHOM paloTHI,
pacnpenensaTh BUIbI padOT, JAOroBapHBaThCs, OOCYKJaTh MPOLECC U PE3yJbTaT
paboThl, 000011aTh MHEHUSI HECKOIBKUX JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykaeHHsl, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBl» U MHBIE); BBIIOJHATH CBOIO YacTh pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JIPYTMMHU YJE€HAMHU KOMAaH[bl, OLICHHBATh
KauecTBO pe3yJbTaTa M KaueCTBO CBOEr0 BKJIaJa B OOWIMN pe3ylbTar IIo
KpUTEpHUSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUS.

3. PeryisiTuBHBIC YHHMBEpCcaIbHbIC y4eOHbIE 1eCTBUA

1) Camoopeanuzayus:

BBISIBJISITH MPOOJIEMBI JJIsi PEIICHUS B JKM3HEHHBIX U yYEOHBIX CUTYalLUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAUBHIYAIBHOE,
IPYIIIOBOE);

CaMOCTOATEJIBHO COCTABJIATH IUIAH, aJrOPUTM pELIEHUS 3aJadd (MU €ro
4acTh), BBIOMpATh CMOCOO pEHIeHUS C YYEeTOM HMEIOIIUXCA pPEecypcoB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHUPOBaTh M KOPPEKTHUPOBATH BAPUAHTHI
pelIeHuil ¢ y4eToM HOBOM MH(pOpMaIUu.

2) CamokoHmponn:

BJIAJIETh CIIOCO0AMHU CaMOMPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ynbrara
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTb KOPPEKTHBbI B JI€ATEIbHOCTh Ha OCHOBE HOBBIX OOCTOATENLCTB,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yJbTaTa ACATEIbHOCTU MOCTABIECHHOW IENU U
YCIOBUSIM, OOBSACHATH PUUUHBI JOCTUKEHHS WK HETOCTHXKEHUS LI, HaXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.



3) OMOYUOHAIbHBIIL UHMETIEKN.!

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

MNPEAMETHBIE PE3YJIBTATDBI

8 KUIACC:

1) TloHnMaTh ¥ WCHOJIB30BATh MPEACTABICHHUS O PACIIMPEHUU YHUCIOBBIX
MHOKECTB.

2) CobogHo  omepupoBaThb  NOHATHUSAMHU:  KBaAPAaTHBIM  KOpPEHb,
apu(pMETUYECKUNA KBAJIPaTHBIM KOpPEHb, HPPAIMOHAIIBHOE 4YHUCJIO, HaXOIUTh,
OLICHMBATh KBAJpPATHbIE KOPHHU, UCIOJIb3Ys NPU HEOOXOAUMOCTH KaJIbKYIATOD,
BBITIOJIHATh MPe0oOpa3OBaHMs BBIPAXKEHUHM, COJEPXKAIIMX KBaJIpaTHBIE KOPHH,
WCIIOJIB3YSl CBOMCTBA KOPHEM.

3) Mcnonp30BaTh HaYaJIbHbIE MPEICTABIECHUS O MHOYKECTBE JICMCTBUTEIBHBIX
yucen JJIsl CPaBHEHMSI, OKPYTJIEHUS U BBIYUCIECHUIN, N300paaTh JAEHCTBUTEIbHbBIC
YHUCIla TOYKaMH Ha KOOPJAWHATHOU MPSAMOM.

4) Vicionp30BaTh 3alucy OOJIBIIMX U MAJIbIX YHCEIl C MOMOIIBIO IECATUUYHBIX
npobeit u creneHeil uucia 10, 3anuchIBaTh W OKPYIVIATH YHUCIIOBBIE 3HAYEHUS
peabHBIX BEJIUYMH C UCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUN.

5) CB00OgHO omnepupoBaTh MOHATHEM OCTaTKa MO MOAYJIO, MPUMEHATH
CBOMCTBa CpaBHEHUH MO MOJYJIIO, HAXOJIUTh OCTATKA CYyMMBI U MPOU3BEIEHUS 110
JTAHHOMY MOAYJIIO.

6) HaxonuTth nomycTUMble 3HaYEHUsI IEPEMEHHBIX B JPOOHO-pAllMOHATBHBIX
BBIPAKEHUSX.

7) [IpumMeHsITh OCHOBHOE CBOMCTBO PAIIMOHATIBLHOM IpOOH.

8) BeimonmHAT, TpuUBEeACHHE ~anreOpanveckux apobel K - obmiemy
3HaMEHAaTeII0, CJI0KEHNE, YMHOKEHHE, IEJIEHHE anredpandeckux ApoOeH.

9) BbIIOMHATE  TOXKIECTBEHHbIE  MPEOOpPa30BaHMS  PALMOHAIBHBIX
BBIPAKEHUM.

10) IIpumeHatrs npeoOpa3zoBaHUsl BBIPAKEHUN ISl PEIICHUS PAa3TUYHBIX
3aJ1a4 U3 MaT€MaTUKH, CMEKHBIX IPEIMETOB, U3 PEATBHON TPAKTUKH.

11) TlpumeHATh TOHSATHUE CTENEHU C LEIbIM [OKAa3aTelIeM, BBIOIHATh
npeoOpa3oBaHus BIPAXKEHUH, COEPIKAILMX CTEIIEHH C LIETIbIM MTOKa3aTeIeM.

12) Haxomuth [O0ONMyCTUMBIE 3HAYEHUS] TEPEMEHHBIX B BBIPAKECHHUSX,
coJiep Kalux apupMeTudecKrue KBaApaTHbIE KOPHH.

13) BoinosnHATh MpeoOpa3oBaHusl UPPALMOHATIBHBIX BBIPAXKEHUH, UCTIONb3YS
CBOWCTBA KOPHEH.

14) Pemath npoOHO-paiiOHANIEHBIE YPaBHEHUS.



15) Pemarh JMHElHbIE YpaBHEHHs C INapaMeTpamH, HECI0KHBIE CUCTEMBI
JIMHENHBIX YPaBHEHU C MapaMeTpamu.

16) IIpoBOUTE UCCIIEIOBaHUS YPAaBHEHUN U CUCTEM YpaBHEHUI, B TOM YHUCIIE
C MNpUMEHEHHEeM rpaduyecKUX TMpecTaBIeHUN (yCTaHaBIMBATh, HMEET JIH
YpaBHEHUE WM CHCTEMA YpPAaBHEHWI PEIICHMs, €CIH HMEET, TO CKOJbKO, U
npouee).

17) IlepexoauTs OT CIOBECHOUN (HOPMYITUPOBKH 3a7a4d K €€ alreOpandecKou
MOJEIM C TIOMOIIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMBbl YpaBHEHUH,
UHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ[a4M MMOJTYUYEHHBIN pe3yibTar.

18) [IpumeHsATH CBOMCTBA YMCIIOBBIX HEPABEHCTB Il CPABHEHHUS, OLICHKH,
pelath JIMHEWHbIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M WX CUCTEMBI, JaBaTh
rpaMUecKyr0 WJUTIOCTPALMI0 MHOXXECTBA PEIICHUH HEpPaBEHCTBA, CHCTEMBbI
HepaBeHCTB. JloKa3bIBaTh HEPABEHCTBA.

19) IlonumaTh W HCHOJB30BaTh (YHKUMOHAIbHBIE TMOHATUS U SA3BIK
(TEpMUHBI, CUMBOJIMYECKHE OO0O3HAYEHUS), OMNpPEACATh 3HAYEHUE (PYHKIHUH IO
3HAYEHUIO apTyMEHTa, ONPEIeIsATh CBOMCTBA (DYHKIIMM MO ee rpaduky.

20) Ctpoutb rpaduku (yHKIUN, ONMUCHIBATH CBOMCTBA YMCIOBOM (DYHKIIMH
no ee rpadpuky. Pacro3HaBaTh OCHOBHBIE BHJbI YETBIPEXYTOJBHUKOB, HX
AJIIEMEHTHI, MOJb30BATHCS WX CBOMCTBAMU IPU PELICHUU T'€OMETPUYECKUX 3a/ad.
PaznuuaTe npu3HAaKU M CBOICTBA mapajuiesiorpaMma, poMOa M MpsSMOYTOJIbHHKA,
JIOKa3bIBaTh WX M YBEPEHHO TMPUMEHATh TMPU PEIICHUH TeOMETPUUYECKUX
3aay.Pacro3HaBaTh LEHTPAIbHO-CUMMETPUYHbIE (DUTYpBl W HCIOJIB30BATH HX
CBOWCTBA MPU PEIICHUHU 3a/a4.

21) Bnanetp NOHATHSMU MOA00MS TPEYTOILHUKOB, KOdddUiMenTa noaooms,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYrOJIbHUKOB. VIMETh MpencTaBiIeHue o
npeoOpa3zoBaHuu MOA00MA U O MOAOOHBIX (urypax. [lonbp3oBaThcs MpU3HAKAMU
noso0usl TPEYroJbHUKOB MPU PEIICHUU TeOMEeTpUYecKux 3anad. Jlokas3blBaTh U
MPUMEHSITh OTHOIIEHHUS MTPOMOPIHUOHATIBHOCTUA B MPSIMOYTOJIBHBIX TPEYrOJIbHUKAX.
JlokasbIBaTh U IpUMEHATH Teopemy Daneca. [I[puMenaTs mogodue B MpakTUYECKUX
3a/1ayvax.

22) BwBoguTh W WCHOJB30BaTh MpocTediue (GopMynbl I TUIOMIAAH
TPEYTOJIbHHKA, TTapajijieiorpaMma, poMOa U Tparnenuu. Beraucnsats (pa3auaHbpIMA
croco0amMu) TUIOMaah TPEYrodbHUKA ¥ IUIOMAAM MHOTOYTOJBHBIX (UTYD
(moJIB3ysICh, TA€ HEOOXOIUMO, KANBKYIATOpOM). [IpuMeHsATh MeTO MIoIaaeh st
penieHus 3a1ay. 3HaTh OTHOIICHHE TUIOIAeH MOAOOHBIX (PUTYp U IPUMEHATDH NPHU
peuieHuu 3ana4. [I[puMeHATh MoTyYeHHbIE YMEHUS B MPAKTUUECKUX 3a/1a4ax.

23) [IlpumeHsiTb TMOJy4YEHHBbIE 3HAHWS Ha MPAKTUKE — CTPOUTH
MaTeMaTUYeCKHe MOJENM I 33Jad peajlbHOW JKU3HU U IPOBOJUTH



COOTBETCTBYIOIIME BBIYMCICHUS C MPUMEHEHHEM MOJO00US U TPUTOHOMETPHUH
(ToJIB3YSICh, T/Ie HEOOXOAMMO, KAJTbKYJISITOPOM).

9 KIIACC

1) CBoOOMHO oOmepupoBaTh MOHSATUSMU: KOPEHb N-Ml CTENEHH, CTENEeHb C
palMOHAIIBHBIM TIOKA3aTelieM, HaXOAuTh KOPEHb N- CTENEHW, CTENEHb C
palMOHAIIBHBIM II0KA3aTENIEM, MCIOJb3Yyd MNpPH HEOOXOJUMOCTH KaJIbKYJISATOP,
NPUMEHSATH CBOMCTBA KOPHS N-i CTENEHH, CTENEHU C PAllMOHATIBHBIM I10KA3aTEJIEM.

2) Vcnonp30BaTh MOHATHE MHOXKECTBA JEHCTBUTEIBHBIX YUCEN MPU PELICHUH
3aJlay, MPOBEJCHUU PACCYKACHUIN U JI0KA3aTeJIbCTB.

3) CpaBHUBaTh M YIOPSJIOYMBATH JICHCTBUTEIBHBIC 4YHCIA, OKPYIJIAThH
JEWCTBUTEIBHBIC YUCIIA, BBIMOJIHATh MPUKUIKY PE3YIbTaTa BBIYMCICHUH, OLEHKY
YHUCJIOBBIX BBIPAXKEHUM.

4) CB0oOOJHO OIEpuUpOBaTh MOHATHEM KBAJAPATHOIO TPEXUJI€HA, HAXOAUTh
KOPHH KBaJIpaTHOT'O TPEXUJICHA.

5) PacknansiBaTh KBaJIpaTHBIN TPEXUJICH HA JTUHEUHBIC MHOKUTEIIH.

6) Pemath HecnoXHbIE KBaJIpaTHBIE YPABHEHMSI C TAPAMETPOM.

7) Pemath HecnOXKHbBIE CUCTEMbI HETMHEHHBIX YPABHEHHUH C TApaMETPOM.

8) Pemate ypaBHEHUS, HEpPaBEHCTBA M HMX CHUCTEMbI, B TOM YHCIE C
OTrpaHUYECHUSIMU, HAIPUMEP B LEIBIX YHCIIAX.

9) IIpoBOaUTH HCCIIEOBAaHUSI YPABHEHUI U CUCTEM YpaBHEHUH, B TOM YHUCJIE
C MNpPUMEHEHHEM TrpadUUYecKux MNpeACcTaBIeHUN (yCTaHaBIMBATh, HMEET JIH
yYpaBHEHUE WM CHCTEMa YPAaBHEHHM pEIICHHs, €CIM HMMEET, TO CKOJbKO, W
npoyee).

10) Pemath TEKCTOBBIC 3a/1a4M aIreOpandecKuM CIIOCOOOM.

11) Mcnonb3oBaTh ypaBHEHHS, HEPABEHCTBA U UX CUCTEMBI JIJIsi COCTABJICHUS
MaTEMaTU4YECKOM MOJEIA PEATbHOM CUTYallM WJIH TPUKIAJHOMW 3aJayu,
MHTEPHPETUPOBATH NOJYYCHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

12) CBOOOIHO OMEpUpPOBATH MOHATUSMHU: 3aBUCUMOCTh, (PYHKIUs, Tpaduk
byHKUMH, TpsMas MOPONOPLHMOHAIBHOCTb, JIMHEWHass (QyHKUUA, OOpaTHas
MIPOTIOPIIMOHAILHOCTh, Mapadosia, Tunepoosia, KyCOUHO-3a1aHHast (PyHKITHS.

13) HccnemoBath ¢yHKIMIO MO €€ rpaduKy, yCTaHABIMBAaThH CBOWCTBA
byHKIMA: 00JIaCTh OMpENeNICHUs, MHOXXECTBO 3HAYCHHM, HYIW (QYHKIUH,
IPOMEXYTKH 3HAKOMOCTOSIHCTBA, IPOMEXKYTKH BO3pacTaHuss U  yObIBaHUS,
YETHOCTb U HEYETHOCTh, HAaUOOJIbIlIEE U HAUMEHbIIIEE 3HAYEHU S, ACUMITTOTHI.

14) Pacno3HaBaTh KBagpaTHUuHyl0 (QYHKIUIO 10 QopMylse, MPUBOAUTH
NpUMEPBI KBaAPATUUHBIX (YHKIMNA U3 peaTbHOM )KU3HU, QPU3UKH, TEOMETPHUH.

15) Omnpenenste mnojoxkeHue rpaduka KBaApaTUUHOM (PYHKIIMU B
3aBHCHUMOCTH OT €€ KO3(()ULIMEHTOB.



16) Ctpoutp rpaduk KBaApaTUYHON (PYHKLIMH, OIHUCHIBATH CBOMCTBA
KBaIPaTUYHON PYHKIIMU IO €€ rpaduKy.

17) Ucnonp30BaTh CBOMCTBA KBAAPATUIHON (PYHKIIMH JJIsI PEIICHUS 3a/1a4.

18) Ha mpumepe kBagpaTHdHON (PYHKIMH CTPOUTH rpaduk GyHKIUU Y =
af(kx + b) + ¢ ¢ momomipro mpeodpazoBanmii rpaduka pynknuu y=f(X).

19) UnaroctpupoBath ¢ MOMOIIbIO TpaduKa pealbHYyI0 3aBUCUMOCTH HIIU
IIPOLIECC M0 UX XapPAKTEPUCTHKAM.

20) CpoOomgHO  omepupoBaTh  MOHATUSIMHU:  MOCIIEOBATEIBHOCTD,
apu(MeTuyecKas u reOMeTpudecKas Mporpeccumu.

21) 3amaBaTh TMOCIENOBATEIBHOCTU PA3HBIMU CIIOCOOAMM: OIMMCATENbHBIM,
TaOJIMYHBIM, C TOMOIIBIO (POPMYJIIBI N-TO WIEHA, PEKYPPEHTHBIM.

22) BbINOMHATH BBIYUCICHUS C HCHOJIb30BaHUEM (opMyn N-ro usieHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

23) N3oOpaxkaTh 4jieHbl MOCIEIOBATEIBHOCTH TOYKAMHU Ha KOOPIAMHATHOM
IJIOCKOCTH.

24) PemaTh 3a/1auu, CBA3aHHBIE C YUCIOBBIMU MOCIIEI0BATEILHOCTSIMU, B TOM
YHCIIE 3a/1a4u U3 PEeaTbHOM JKU3HU (C UCIIOIB30BAHUEM KAJBKYJSATOPA, TU(POBBIX
TEXHOJIOTUH).

25) Pacno3HaBaTh M NPHUBOJIUTH MNPUMEPHl KOHEYHBIX M OECKOHEUHBIX
MOCJIEIOBATEIbHOCTEH,  OrPAHUYEHHBIX  MOCJIEI0BATEIbHOCTEH, MOHOTOHHO
Bo3pacTaroiux (yObIBaIOIIUX ) MOCIEI0BATEILHOCTEH.

26) Nmeth mpeacTaBieHHUE O CXOJIUMOCTH TOCIEI0BATEIILHOCTH, YMETh
HAXOJIUTh CyMMY O€CKOHEUHO YOBIBAIOIIEH T€OMETPUIECKOM MPOTPECCHUH.

27) llpuMeHsATh METOJI MATEMATUYECKOW UHAYKIUU TIPU PEIICHUU 33]1a4.

28) Joka3piBaTh TEOPEMY CUHYCOB M TEOPEMY KOCUHYCOB, TPUMEHSTh UX JJIS
HAXOXKJICHUSI PA3JIMYHBIX 2JIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOJILHUKOBY),
IpU PELIEHUH TEOMETPUYECKUX 3anady. lIpuMeHsTh mnoJiydeHHbIE 3HAHUS MpH
pEIICHUH MPAaKTUYECKUX 3a/au.

29) IlpuMeHsITh, TPUTOHOMETPHIO B 3ajJadyaX Ha HAXOXKJCHHUE ILIOIIAIH,
BBHIBOAUTh M BJIQJACTh TPUTOHOMETPUYECKUMU (QopMyslnamMu [Jis  TIJIOMIATH
TPEYTOJIbHHKA, MapajuieiorpaMMa, poMOa, Tparenuu, BHIBOAUTH U TMPUMEHSTH
dbopmyny ['epona u hopmymy 1S TUIOIIAH BBITYKIIOTO Y€THIPEXYTOJIbHUKA.

30) Nmetp mnpeacraBlieHUME O TOMOTETHHM, NPUMEHATh B MPAKTUYECKHUX
CUTYaIHSIX.

31) Ucnonb3oBath Teopembl UeBbl 1 MeHenast mpu pelieHuu 3a1ay.

32) HMcnonp30BaTh TEOPEMbl O BIMCAHHBIX yriaxX, yriaX MEXAYy XOpAaMH
(CeKylMMHM) U yriie MEXAY KacaTeIbHON U XOPJIOM MPU PEMIEHUU T€OMETPUUECKUX



3amad. Jloka3plBaTh U NMPUMEHATH TEOPEMBI O MPOU3BEICHUM OTPE3KOB XOPI, O
MPOU3BEJICHUHU OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.

33) Bnaners moHSTHEM KOOpPIMHAT Ha IJIOCKOCTH, pabOTaTh ¢ YpaBHEHHEM
npsMOMl Ha TJIOCKOCTH. Biamers NOHATUSMU yriaoBoro kod(pduimeHta u
CBOOO/IHOTO 4YJIEHA, MOHUMATh WX T'€OMETPUUYECKUN CMBICI U CBS3b YIJIOBOTO
koddduimeHTa ¢ BO3pacTaHMEeM W YyObIBaHHMEM JUHEHHOW (YHKIUU. YMETb
pemarb METOJOM KOOpPAMHAT 3aJadyd, CBA3aHHbIE C MApPALICIbHOCTBIO U
MEPIEHIUKYJISIPHOCTBIO MPSAMBIX, MEPECCUCHUEM MPSMBIX, HAXOXKJICHUEM TOUYEK
NepeceveHus.

34) BbIBOAWTH M BJAJE€Th YpaBHEHHUEM OKPYKHOCTU. McCronb3o0BaTh METOA
KOOpPAMHAT [IJIsi HAXOXKIEHHUSI MEPECEUCHU OKPYKHOCTEN W mpsMbIX. Brangers
dbopMmynamMu paccTOSHHS OT TOYKM JO MPSMOM, IUIOHIAJAM MapajuiesiorpaMMa B
KOOpAMHATaX, UMETh MOHATHE 00 OpUEHTHpPOBAaHHOW IUIomanu. Ilomap3oBaThes
METOJIOM  KOOpJAMHAT Ha IUJIOCKOCTH, MPUMEHSITh €ro TMpuU pelIeHUU
FEOMETPUYECKUX U TMPAKTUYECKUX 3anad. [IpuMeHsTh MeToJ KOoOpAWHAT B
MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX 3a7adax.

35) Brnanets noHaTHEM BEKTOpa. YMETh CKJIaJbIBATh U BHIYUTATh BEKTOPHI,
YMHOXaTh HAa YHCIO, BIAJETh IMpPaBUIaMU TPEYTOJbHHUKA W MapajijiesorpaMma.
Branerh npakTU4EeCKUMU HUHTEPIPETALUSIMU BEKTOPOB. YBEPEHHO MOJIb30BATHCS
KOOpAMHATaMu BeKkTopa. BrnaaeTh cloXeHWEeM ¢ BBIYMTAHUEM BEKTOPOB,
YMHOKEHHEM BEKTOpa Ha YMCIIO B KoopauHaTax. MiMeTs npencraBienue o 6asuce
(Ha miiockocTn). PacknaasiBaTh BEKTOPHI 10 Oa3ucy. PackinaasiBaTh BEKTOPHI CUJI C
MOMOIIBI0 MPOCLUPOBAHUS U TPUTOHOMETPUUYECKHX COOTHOIIEHUHU. [IpuMeHsTh
MOJIYYCHHBIC 3HAHUS B IPOCTEUIITUX (PUZNUECKUX 3a/1ayax.

36) Brnaners NOHATHEM CKAISIPHOTO MPOU3BEAECHUS BEKTOPOB, IOHUMATh €ro
F€OMETPUYECKUM CMBICII W YBEPEHHO IIOJIb30BAaThCA €ro BBIPAKEHHUEM B
JIEKapTOBBIX KOOpAMHATaX. 3HATh AUCTPUOYTUBHOCTH CKAJIIPHOI'O MPOU3BEACHUS
U €ro CBS3b C MpoelnupoBaHueM. [IpuMeHsITh CKaJsIpHOE MPOU3BEICHUE BEKTOPOB
JUIS. HAXOXKIEHUs JUIMH U yrioB. PemaTrh reoMerpuyeckue 3agadv ¢ MOMOIIbIO
CKJISIpHOTO Tipon3BeneHus. Mcnoib30BaTh CKaIPHOE MPOU3BEICHUE BEKTOPOB B
anredpandecknx U (PU3NIecKux 3agavax.

37) Bnagerb HOOHATUSAMHM  MOPABUIBHOIO  MHOTOYTOJbHUKA, JJIAHBI
OKPY)KHOCTH, JUIMHBI YT OKPY>KHOCTH W PaJUaHHOM MEpbl yIJia, BBIYUCISTH
wiomanas kKpyra u ero yvacred. [lonumars cmbicn uucna mw.  [IpumensTs
MOJIyYEeHHbIC YMEHUSI MPU PEIICHUU MPAKTUYECKUX 3a7ay. 3HATh HUCTOPUUECKHUE
CBEJICHHS 00 U3MEPEHUH JITTUHBI OKPY>KHOCTH M TUIOIIAIU KpyTa.

38) Mmets mpencraBieHre O MpeoOpPa3OBaHUM TUIOCKOCTH, O JBUKCHHSX.
Haxomute ocu, UEHTPHI CUMMETpUH (GUTYp, LEHTPHI TOBOPOTA, HAXOIUTH



KOMIO3UIMK MPOCTEUIINX MpeoOpa3oBanuil. [IpUMEeHATh OBUMKEHHS MIIOCKOCTH
IIPU PELIEHUU T€OMETPUYECKUX 3a1ad.

39) [IlpumeHsTb TOJyYEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTH
MaTeMaTU4eCKHe MOJENM JUId 3a4ad  peajbHOM JKU3HM U IIPOBOJUTH
COOTBETCTBYIOIIME BBIUMCICHHSI C TPUMEHEHHEM MO00MS U TPUTOHOMETPHUECKIX
byHKIHI (MTONIB3YACH, TNIe HEOOXOANMMO, KaTbKYyJISATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM KonuyectBo OcHoBHOE OcHoBHbBIE BUIbI (uudpossbie)
n/n NPOrpaMMblI 4acoB coiep;KaHue NAeATeJbHOCTH o0pa3oBaTe/bHbIE
pecypchl
KBaznparHb1il KOPEHB.
Beinosinenue
ornepanuii ¢
[IpakTukym no
UpPpPALMOHATIbHBIMU
PELIEHUIO 3a/1a4: OT
yuciaamu. TOYHOCTH
IIPOCTOrO K
Uucna 1 BeIYMCIIEHUS (KBaJpaTHbIE PpUOIKEHUS
CII0KHOMY.
KOPHM, UppallMOHAJIbHbIE YHCIIa, 5 UPPaLMOHATILHOTO Y
HccenenoBarenbekas
CTETIEHH) quciia Ipy PeLIeHUN
pabora.
3agau. OkpyrieHue
KBagpartusie
MPPALMOHATIbHBIX
KOPHH.
qucel, MPUKHUIKA
pe3yJiprara
BBIYMCIICHU I
HpoGHo-
paloHaIbHbIE
BBIPAKEHUS.
IIpaxTukym 1o
Crenenu.
pEILIEHNUIO 3a/1a4: OT
AnrebpanuecKue BhIpaXKEHUS 2 Beimmonnenue
IIPOCTOTO K
TOKJIECTBEHHBIX
. CIIOKHOMY
npeoOpa3zo—BaHUI
paroHaIbHBIX

BBIPKECHUI




YeTplpexyroibHUKA

YPaBHeHI/IH 1 HECPABCHCTBA

[Tapannenorpamm,
€ro MpU3HaAKU U
CBOICTBA.
IIpssMOYyTOJIBHUK,
poMO, KBagpaT, UxX
MPU3HAKHU U
cBoiicTBa. Tpanenus.
PaBHOOepeHHas
Tpaneuus, eé
CBOICTBA U NMPU3HAKHU
KBanpaTtHbie
YpaBHEHHUS.
Onpenenenue
PaBHOCHJIBHBIX
YpaBHEHUM.
IIpuMeHeHne CBOKCTB
YpaBHEHUH C OAHOM
IIEPEMEHHOM.
Ornpenenenue
KOJIMYECTBa
JEHCTBUTEIIbHBIX
KOpHEHN KBaJpaTHOIO
ypaBHeHus. Pemenue
JIpoOHO-
parMoHATBHBIX
YpaBHEHUH,
CBOISIINAXCS K
JIMHEWHBIM MJIH K
KBaJpaTHBIM
YpaBHEHUSM,

IIpakTuxym no
PELICHHIO 3a/1a4: OT
MPOCTOTO K
CIIO)KHOMY.
HccnenoBatenbekast
pabota. 3HaKOMBbIE
HE3HAaKOMbIe
YeThIPEXyTrOJbHUKH

HccnenoBatenbckast
pabora:
PaBHOCHUIIBHOCTD U
CJIEJICTBUE.
IIpakTukym no
PEIICHUIO
CIO)KETHBIX 3aj1ad.
[IpakTukym no
PEIICHUIO 3a/1a4: OT
MPOCTOTO K
CIIOKHOMY —
JIpoOHO-
parroHaIbHbIE
YpaBHCHHSI.
Uccnenosarennckas
pabora (B TOM
YHCIIe C
UCIOJIb30BaHNEM
«MaTeMaTUYEeCKUX
MaKETOBY):




HCIIOJIb30BaHUE
METO/]1a 3aMEHBI
IIEPEMEHHOM.
Pemienune TekCTOBBIX
3aj1a4
anredpandecKum
CrocoboM: mepexot
OT CJIOBECHOH (opmy-
JUPOBKH YCIOBUS
3a1a4u K
anredpandecKou
MOJIETH ITYTEM
COCTaBJICHUS
YpaBHEHUS;, pelIeHUE
COCTaBIIEHHOTO
YpaBHEHUS,
MHTEpIpeTaLus
pe3yJipTara.
I'papnueckas
WHTEpIpeTaIus
YPaBHEHUH C ABYMsI
MepeMEHHBIMHU

rpadudeckas
UHTEpIpeTaLus
YpPaBHEHUU C IBYMSI
MepEMEHHBIMHU.
MoaenupoBanue
pa3IMYHBIX
CUTYalHI

[{enTpanbHO-CUMMETPUYHBIE (PUTYPBHI.
[TponopuinoHanbHbIE OTPE3KH.
[Tono6ue. [IpeoOGpazoBanue mogoous.
[Lnomanu.

dopMynHpoBKa
OIpeeeHus U
JI0Ka3a-TeJIbCTBO
CBOWCTB LEHTPAIBHO-
CUMMETPUY-HBIX
¢uryp. Cpennsist
JIMHUS TPEYTOJIbHUKA.
Cpennsis nuHus

CamocTrosiTenbHOe
OTKPBITHE: YTO
TaKoe
npeoOpa3oBaHue
mogoous?
Uccnenosarensckas
pabota (B ToM
qHCIIe ¢




Tpanenuu. Teopema
Qavteca.
IIponopunonaibHbIe
oTpe3ku. Beenenne
TIOHSITHS
npeoOpa3oBaHus
moxo0us M HoX00OHBIX
¢uryp. CooTHOIIECHUS
B IIOJOOHBIX
¢burypax. 3agauu Ha
HaXO0XICHHE
TUTOMIAIN C
HCIIOJIb30BaHUEM
pa3OueHus Ha YacTu U
JIOCTpanuBaHUE.
Meto miomanen.

UCIIOJIb30BaHUEM
«MaTeMaTUYECKUX
[IAKETOB»): UTO
Takoe ¢pakTan’?
IIpakTukym no
pELICHMIO 3a/1a4

Jloka3arenbcTBa HEPABEHCTB

O1ieHKa 3HaYEHUS
BBIPKEHHUS C
HCIIOJTb-30BaHUEM
HEPaBEHCTB.
IIpuMeHeHne CBOWCTB
HEPaBEHCTB B X0/
penieHus 3aay.
Ornpenenenue
PaBHOCHIIBHBIX
HEPaBEHCTB.
JlokazaTenbCTBO
HepaBeHCTB. Peiienue
TEKCTOBBIX 3a/1a4 C
MOMOIIIbIO JTUHEHHBIX

[IpakTnueckas
pabora:
MOCTPOEHHUE
Mozesen —
HEPaBEHCTBO KaK
MOJEJIb peanbHOMI
CUTYalH.
CaMocCTOSTEIIEHOE
OTKPBITHE: METOIBI
JIOKa3aTeNIbCTBa
HEPaBEHCTB.
MatemMaTtuueckoe
COPEBHOBaHUE —
pelieHue 3aaau




HEPaBEHCTB C OJHOU
[IEPEMEHHOM.
Uccnenosanue
JINHEHOTO
HEPABEHCTBA C OJTHOU
MEPEMEHHOM C
rapameTpoM

pa3HBIMU
METO/IaMH.
HccnenoBaTenbcKas
pabota: nuHelHoe
HEPaBEHCTBO C
OJHOI EpEMEHHOM
C IapamMeTpoM

[IpssMOyTOIBHBIE TPEYTOIBHUKH

DyHKIMHU

Teopema [Tudaropa u
ee IPUMEHEHHE.
JlokazaTenbCTBO
COOTHOILIEHUI MeXIy
PONOPLMOHATIEHBIMU
OTpe3KaMu B MPSIMO-
YrOJIbHOM
TPEYTrOJIbHUKE.
IIpumeHenne
COOTHOLIEHUH IIPU
pelieHnn
reOMEeTPUYECKUX
3a1ad.
Tpuronomerpruueckue
GbyHKIIUHU B
IIPSIMOYTOJIBHOM
TPEYTroJbHUKE.

[Touck obGnactu
oTpeieNIeHus 1
MHOYECTBa 3HaYEHU I
¢bynkuunu. I'papuk
byukmm K/X.

IIpakTukym no
PELIECHUIO
IIPAKTUKO-OPHUEH-
TUPOBAHHBIX 33]a4.
CamocrosTenbHoe
OTKPBITHE: UTO 5
3HAIO MPO
MIPSAMOYTOJIBHBIN
TPEYroJabHUK?
Maremarnueckoe
COPEBHOBAHUE —
pelieHue 3anad
pa3HBIMU METOAAMU

HccnenoBaTenbcKas
pabota (B ToM
YHCIIE C
HCIOJIb30BaHUEM
«MaTeMaTHYECKUX




OyHkius Buaa (ax +
b)/(cx + d)

MTaKETOBY):
UCCIIC/IOBAaHHE
byHKINH.
CamocrosTenbHOe
OTKPBITHE:
dbyHKIMs BUAA (ax
+b)/(cx + d)
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Yucna v BEIYUCICHUS: JACIINMOCTD

BnucanHbie ¥ onmMcaHHbBIC
YCTBIPEXYTOJIbHUKHU

DopMyIIHpOBKA
onpeneaeHus
JIETMMOCTH HAIIeJIo,
YHCEeJl, CPABHUMBIX 110
JTAHHOMY MOJYJIIO.
Brinosinenue
JIEJICHUS C OCTaTKOM.
JlokazaTenbCTBO U
IIPUMEHEHHE CBOWCTB
CpPaBHEHUH IO
MOZYJIIO.
Haxoxnenune
OCTaTKOB CYMMBI U
MPOMU3-BEAECHUS 10
JTAaHHOMY MO/TYJTIO

Bruicannbie u
LEHTPAJIbHBIE YIJIBL.
Vsl Mexay

Uccnenosarensckas
paboTa: 1eITMMOCTb.
CamocrosiTenbHOe
OTKpBITHE:
CpaBHEHHUE IO
MOJTYIIIO.
[TpoGnemuBbIit
MPAKTUKYM:
pelieHue 3a1a4 Ha
MTOUCK OCTaTKOB
CYMMBI U
MIPOU3BEICHUS 110
MOAYJIIO.
MaremaTtuueckoe
COPEBHOBAHUE —
pelieHune 3a1a4 Ha
JIETTUMOCTh U
CpaBHEHHUE 110
MOYJTIO
IIpaxTukym 1o
PELIeHUIO 3a/1a4: OT
MPOCTOTO K




XOpJaMu 1 CJIO0)KHOMY
CEKYIIUMHU.
Bnucannbie u
ONUCaHHBIE
YETBIPEXYTOJILHUKHU.
B3anmHuoe
pPacIoIokKEHUE ABYX
OKPYXHOCTEH
HccenenoBarenbekas
abora:
Brinosinenue P
. YeTblpexyrojJbHUKU
[ToBTOpenue, 06001IEHNE, HCCJIE0BATENbCKON
11 1 U OKPY>KHOCTH
cucTeMaTu3alus paboTsl. BeinmonHenue
IIpoexr:
1 3aIllMTa [IPOEKTa
YeTblpexyrojbHUKU
U OKPYKHOCTH
OBILIEE KOJIMYECTBO YACOB 11O 34

ITPOI'PAMME




9 KUIIACC

DJIEeKTPOHHBIE
Ne HaumeHnoBaHue pa3iesioB u KonuuyectBo OcHoBHOE OcHoBHbBIE BUIbI (uudpossbie)
n/n TeM NPOrpaMmbl 4acoB cojepKaHue NeATeJbHOCTH o0pa3oBaTe/bHbIE
pecypcnbl
Pemenne ypaBHeHu# ¢
rapaMeTpoM CamocrosTenbHOe
anreOpanyeckum OTKPBITHE: PELICHHE
METOJIOM. YPaBHEHHUH C IIapaMeTPOM.
I'padpuueckuii meTon ITpakTUKyMBI IO PELLIEHUIO
pelIeHns ypaBHEHUH C 3aJa4: OT IPOCTOrO K
napaMmeTpom CJI0)KHOMY — IPOOHO-
I'paduueckas paloHaIbHbIE YpaBHEHUS
MHTEpIIpeTaLus Y HEPaBEHCTBA C
VYpaBHEHUS U HEPABEHCTBA C 3 pellIeHns ypaBHEHUs C [IapaMeTpoOM.
napaMmeTpoM IByMs iepeMeHHbIMU U MccrienoBarenbsckue
CHUCTEM YPaBHEHHH C paloThI: perieHue 3aa4 ¢
JBYMsI IEPEMEHHBIMHU. napaMeTpamu —
HccnenoBanue cucreM anreOpandeckuM METOI0M;
HEJMHEWHBIX rpauuecKuM MeToJIoM (B
YPaBHEHHUH C TOM YHUCIIE C
napameTrpom. Perienre = ucnosib30BaHHEM
HEPaBEHCTB C JBYMsI «MaTeMaTH4YeCKUX
MIEPEMEHHBIMH U UX MIAKETOBY)
CUCTEM
DopMmybl [IpakTHKyMBI IO PELIECHUIO
Pemienue TpeyroabHUKOB 3 npuBeaeHus. Pemenne 3aga4. MaTteMaTHueckoe

IMPAKTUYCCKUX 3aaa4 C

COPEBHOBAHUC — PCIICHUC




Anrebpanyeckue BbIpaKeHHs

HCIIO0JIb-30BaHUEM
TEOPEMbl KOCUHYCOB U
TEOPEMbI CHHYCOB.
®opmyna ['epoHa.
dopmyiia mIomajIn
BBIITYKJIOTO
YEThIPEXYTOJIbHUKA.
CoOTHOLIEHUS MEXKTY
TPUTOHOMETPUYECKUMHU
GyHKIUSMU.
[Ipocretitme Ghopmybl
MIPUBEICHUS U3 T€0-
METPUYECKUX
COOOpaKCHHIA.
Pemenue 3agau c
WCII0JIb30BAaHUEM
TEOpPEM KOCHHYCOB U
CHUHYCOB, HAXO0XK/ICHHE
paanyca ONuCaHHON
OKPY>KHOCTH

Crenens ¢
palroOHaIbHBIM
IOKa3aTesieM.
Onpenenenue KOpHs N-
W CTETIEHU U CTETEHU C
palnroHaIbHBIM
MTOKa3aTeJEeM.
IIpumeHeHue
Onepalny U3BJICUCHUS
KOpHS N-i CTENEHH,

FeOMCTpI/I‘ICCKI/IX/ IMPAaKTHUKO-
OpPUCHTHUPOBAHHBIX 3a/1a4
pa3HbBIMU METOJaMU

IIpakTHKyM 1O PEIICHUIO
3a/1a4: OT MPOCTOrO K
CJIIO)KHOMY.
Maremarnueckoe
COpEBHOBAaHHUE




HCMOJIb3YS TIPU
HEO0OXOJUMOCTH
KaJIBKYJIATOP.
Brrunciaenue 3HaueHUS
CTEIIEHU C PALKO-
HaJIbHBIM IIOKA3aTECICM.
O1neHKa 3HaYeHUN
KOpHS N-i CTeneHu,
3HAYCHUE CTCIICHU C
palroOHAIBHBIM MTOKA-
3aTesIeM IeJIbIMU
YUCIIaMH U
JIECATUYHBIMU
npo6simu. CpaBHEHUE U
yHOpsiI0YUBaHUE
paluro-HAIbHBIX U
HppaMOHATIbHBIX
YHCel, 3alMCaHHbIX C
ITOMOIIBIO KOPHS N-1
CTETICHH, CTCTICHHU C
palnoHaIbHBIM
MOKa3aTeJieM.
Brinmonnenue
TOXJECTBEHHBIX
npeodpa3o-BaHUi
BBIPAKCHU,
coJiepKaliux KOpeHb
N-ii CTEIIEHH, CTETICHD C
palnoHaIbHBIM
MoKa3areyiemM




OTpe3Ku B OKPYKHOCTH

Teopemsl 0
MIPOU3BEICHUN
OTPE3KOB XOpJ,
TEOPEMBI O
MIPOU3BEICHUU
OTPE3KOB CEKYLIUX,
TeopeMa O KBaJpare
KacaTeJIbHOW, TEOPEMBI
UYessl 1 Menenast.
UccnenoBanue, B ToM
YHCJIE C IOMOILBIO
U(POBBIX PECYPCOB,
M3y4aeMbIX KOHPUTY-
pauuii. [Ipumenenue
JAHHBIX TEOPEM IpU
peneHnn
F€OMETPUUYECKHUX
3a7a4. 3HaKOMCTBO C
TOHSATHEM T'OMOTETHH,
C €ro MpUMEHEHNEM, B
TOM YHCJIC B
MPaAKTUYECKUX
CUTYAaILUAX

CamocrosiTenbHoe
OTKPBITHE (B TOM YHUCIIE C
HCIIO0JIb30BaHUEM
«MaTeMaTHYECKUX
nakeToBy): Teopembl UeBbl
u Menenas. [Ipaktukym 1o
pEIIEHNUIO 3a/1ay.
IIpakTukym no
[IOCTPOEHHUIO
IUHAMHUYECKUX MOJEIEH ¢
MIOMOILBIO TPOTrPAMMHBIX
CpEACTB.
HccnenoBatenbckas pabora
C TIOMOIIIBIO MPOTPaMMHBIX
CPEJICTB: TOMOTETHUS U €€
CBOMCTBA

DyHKIMU

[Tonsatue «hyHKIMS.
[IpuMeHeHne CBOWCTB
GbyHKIM: HyH
(GyHKIIUU, TIPOMEKYTKHI
3HAKOIIOCTOSIHCTBA
(GYHKINH, TPOMEKYTKH
BO3pacTaHMsI U

UccnenoBarenbckas padbora
(B TOM 4HcIie ¢
UCTIOJIb30BaHUEM
«MaTeMaTHICCKUX
nakeToB»): [loBenenue
¢bynkuuu u ee rpaduka B
3aBUCUMOCTH OT




Bekropel. MeToa koopauHaT

yObIBaHMS QYHKIIUH,
YeTHBIC U HEUECTHBIC
¢byHkunu, HanbobIIee
Y HauMeHbIIee
3Ha4YeHUs1 QYHKIUU
IIPU PELICHNH 3ajay.
ITocTpoenue rpagukos
(GYHKIHI ¢ TOMOIIBIO
npeoOpa3oBaHuil BUjA:
f(x) —f(x) +a; f(X) —
f(x + a); f(x) — kf(x),
) —f( x[), f() — |
f(x) |. Pacio3naBanue
CTETIeHHBIX (PYHKIMIA 1
MIOCTPOEHHUE ICKU30B
rpaMKOB CTEIEHHbIX
¢byHKLIHH C
HaTypaJIbHBIMU
MOKa3aTeJsIMU Pa3HOM
YETHOCTH.
Hcnons3zoBanue
CBOMCTB rpaduKoB
CTENEHHBIX (PYHKIMI C
HaTypaJIbHBIMU
MOKa3aTeJsIMH MIPH
peleHnH 3a/1ay.
[Toctpoenue rpaduxos
dysKmmit y = Vx, y =
Ix,y=1x|

HapaJ'IJ'IeJ'IBHOCTL u

napamerpa. [IpakTukymsl
M0 PELICHHUIO 3a/au:
MOCTPOCHUE TPadUKOB
dymkimit y=Vx , y = Vx, y
= | X |; ¢ moMoIIIbIO
npeoOpa3oBaHMM U
IPOBEPKA C
UCTIOJIb30BaHUEM
MIPOTPAaMMHBIX CPEICTB

CaMocTOSTEIIbHOS




[IpaBunbHBIE MHOTOYTOJIBHHUKH.
OKpyXHOCTb U
MHOTOYTOJTbHUKH

MEePIEHIUKYISIPHOCTh
psIMBIX (Yepe3
YTJIOBOM
KOA(PUIHEHT).
Haxoxnenue
nepecevyeHui
OKPY>KHOCTEH U
MPSIMBIX B
KOOpJMHATAX.
dopMmya paccTOsTHUA
OT TOYKH 110 NPSAMOM.
[Tnomane
rapajuiesorpaMma B
KOOpAMHATAX, TTOHITHE
00 OpUEHTUPOBAHHOM
IJIOILAIH.
[Ipumenenne metona
KOOpAMHAT B
MPaKTUKO-
OPUEHTUPOBAHHBIX
TEOMETPUUECKHUX

3agadax, uCCJICAJ0OBAaHHUEC

MIPWJIOKEHUS METO1a
KOOpJUHAT B
BBIYHUCITUTEIBHON
MaTeMaTHKE U
nHpopmaTrke

[IpaBunbHbBIE
MHOI'OYTOJIbHUKY,
BBIYUCIICHUE UX

OTKpPBITHE: KaK PEIINTh
reOMETPUUYECKYIO 3aj]auy C
IIOMOMUIBIO anmapara
anreopsr?
HccnenoBatensckas padoTa
(B TOM UmCIE C
HCII0JIb30BaHUEM
«MaTeMaTH4YECKUX
MAKETOBY): PEIICHUE
MIPaKTUKO-
OPHUEHTUPOBAHHON
reOMETPU IECKOM 3a1a4u
METOJIOM KOOPJIMHAT.
MaremaTnueckoe
COPEBHOBAHUE — PEIICHUE
r€OMETPUYECKUX 3a/1a4

pa3HbIMU METOJaMU

CaMocTOsTEeIIbHOS
OTKPBITUC. KaK HalTH
NEpuMETp U IUIoaab




9JIEMEHTOB
Brrunciaenue
MIEPUMETPOB U
IUIOIAJICH CIIOKHBIX
(buryp, BKIFOYAIOIINX
3JIEMEHTBI Kpyra

CJIO)KHOH (UTypHI?
IIpakTHKyM 11O PEILIEHUIO
3a/1a4 NOBBIILICHHON
CJI0’KHOCTH

YucnoBble N0CIE10BATENBHOCTH
U TIPOTPECCUU

Ornpezenenre BUI0B
MOCJIEIOBAaTEILHOCTEH:
OrpaHUYCHHAs
IOCJIEJOBATEIILHOCTb,
MOHO-TOHHO
BO3pacTaroIas
(yObIBaromas)
MOCJIEN0-BATEILHOCTD.
[IpencraBnenue
OECKOHEUHBIX
MEePUOINUECKUX
npoOeit B BUJIE
OOBIKHOBEHHBIX.
3HaKOMCTBO C
MMOHSATHEM CXOJIUMOCTH
MOCIIEJOBATEIHLHOCTH,
HaXO0XJICHUE CyMMBbI
OECKOHEYHO
yOBIBaroIIei
r€OMETPUYECKOI
MIPOTPECCHUH.
[Ipumenenue merona
MaTeMaTU4eCKOM
WHIYKIIUH

HccnegoBaTenbckas
paborta: rnmoBeieHNe
IMOCJIEIOBATEILHOCTEHN — OT
TAIOTE36I 10 JOKa-
3arenbeTBa. Juckyccus Ha
OCHOBE pelIeHUs 3a/1ay:
sBisgercs im MMUAU
YHUBEpPCaIbHBIM?
CaMocCTOSTEIIEHOE
oTkpbiTHe: MMU — MeToq
JI0Ka3aTeNbCTBA: CyMMa
YJICHOB IIOCJIEI0-
BarenbHOCTH. [IpakTukym
0 PELIEHUIO 3aa4:
JI0Ka3aTeJILCTBO
HEPaBEHCTB U
JI0KAa3aTeJIbCTBO JETMMOCTH
MMUA
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JBH>KEHUS MIIOCKOCTH

[ToBTOpenue, 060061ICHNE,

cucTéMaTu3anusa

LenTpanbHas
CUMMETPHUSL.
LenTpanbHo-
CUMMETPUYHbBIE
¢urypsr. IToBopor.
OceBasi cHMMETpHS.
durypsl,
CUMMETpPUYHbBIE
OTHOCHUTEIIEHO
HEKOTOPOU OCH.
[TapannenbHbIi
nepenoc. [Toustue
JBUKEHUSI U €TO
cBoricTBa. PaBeHCTBO
¢buryp. [Ipossrnenus
CUMMETPHUU B IPUPO/IE,
YKUBOIIUCH,
CKYJBITYpE,
apXUTEKTYpeE.
Komnozuiuu
JIBUKCHU U
(mpocreiimue
MIPUMEPBHI).
IIpumeHeHue B
pereHnu
F€OMETPUUYECKHX 3a/1a4

Pemenne 3amayq,
WUTIOCTPUPYIOIINX
CBSI3U MEXIY
pa3IMYHBIMU TEMAMU

HccnenoBatenbckas pabora
(B TOM 4mCIE C
HCIIO0JIb30BaHUEM
IIPOrPaMMHBIX CPEJCTB):
KOMITO3UITHS JIBFOKSHUH.
CamocrosiTenbHOe
OTKpBITHE: GOPMYTUPOBKA
BBIBOJIOB O CBOMCTBax
KOMIIO3UIINNI IBUKECHUH.
[TpoekT: mpeoOpa3oBaHus
(1BUKEHUS) B HICKYCCTBE

[TpoexT: «IIpeobpazoBanus
B UCKYCCTBE U
apxutektype» Htorosas
KOH(epeHIHs:




OBIIEE KOJIMYECTBO YACOB
11O ITPOI'PAMME
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kypca IloBTopenue,
000011IEHNE,
cCUCTEMaTHU3aIus Kypca

«MaremaTHka — 3To
KpacHUBO»
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