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INOSAICHUTEJ/IBHASA 3AIINCKA

OO01asa XxapaKTepUCTHKA Kypca

Hactosiijasi  pabouass TmiporpaMMa Kypca BHEYPOUHOW — JesiTe/IbHOCTU
«TpyaHble BOMPOCKl MaTeMaTHKH. 7—9 KjacChl» pa3paboTaHa B COOTBETCTBUU C
TpeboBaHUSMH eZiepabHOTO TOCYAAPCTBEHHOr0 00pa30BaTeNbHOr0 CTaHAapTa
OCHOBHOro o001riero oOpa3zoBanus (mamee — PI'OC OOO) u HampaB/ieHa Ha
OpraHu3anuio 00yJyeHHss MaTeMaTUUECKOMY COZIepKaHHI0, BLIXOASIIEMY 32 PAMKH
denepasbHOM paboueil TporpaMMbl IO yueOGHOMY TIpeaMeTy «MareMaTHKa»
(6a30BBIM ypOBEHBb) OCHOBHOTO 001ero obpa3oBanus (manee — ®PII), ¢ yuetom
WCTI0/Tb30BaHUS BUZIOB JeSITEIbHOCTH 00YUArOIIUXCSl, OTIMYHBIX OT YPOUHBIX.

Ipu pa3pabomke IIpoepammbl yuumbi8anuch caedyroujue OOKyMeHmMbl:

— nucbMO MuHuUCTepcTBa npocBellieHust Poccuiickor ®efiepaliuy oT 5 UKOJIS
2022 1. Ne TB-1290/03 «O HarmpaB/ieHMM MeTOJAUYEeCKHX peKOMeHJaldi» TI0
OpraHu3allid BHEYPOUHOM [IesTeTbHOCTM B paMKaX peanu3aljid O0OHOB/IEHHBIX
denepanbHBIX TOCYZAPCTBEHHBIX 00pa30BaTe/NbHBIX CTaHJAPTOB HAya/bHOTO
00I111eT0 ¥ OCHOBHOT'O 00111er0 00pa30BaHus;

— pacniopsbkeHue IIpaButenbctBa Poccuiickoii @epepatyu ot 19 Hosi6ps
2024 1. Ne 3333-p «O6 yTBep)KJe€HHH KOMILJIEKCHOTO TJlaHA MEPOIIPUATHM T10
TIOBBIIIIEHUIO KayeCcTBa MaTeMaTUUeCKOro M eCTeCTBeHHO-HayuyHOro oOpa3oBaHUs
Ha niepuoz 1o 2030 roga».

AKTYya/JIbHOCTb Kypca

B yc/noBusix peanu3anuM TakOM CTpaTerdyeckou 3a/aud, Kak [OCTHKeHHe
TeXHOJIOTUUeCKOT0 CyBepeHHTeTa CTpaHbl, repefi MaTeMaTUueCcKiM obpa3oBaHreM
B UMC/le T[JIaBHBIX IIOCTaB/IeHbl CJIeAyIolye Le/ld: pa3sBUTHe TBOPUYECKUX U
WCCIeJOBaTe/IbCKUX CIOoCOOHOCTel 00yJaromumxcsi, UX TIOJATOTOBKAa B TIpoliecce
oOyueHusi MaTeMaTHKe K BbIOOPY Tpodeccuii, CBSI3aHHBIX C pa3BUTUEM TOUHBIX U
€CTeCTBEHHbIX HayK M TexXHOJorvh. Kak Ba)KHbIM KOJIMYECTBEHHbIA TOKa3aTesb
TIOBbILLIEHUSI UHTepeca K MaTeMaTHKe BbIZe/IsIeTCsl POCT KOJIMYeCTBa BbIITyCKHUKOB,
BLIOMpAIOIMX Ha TOCYZApCTBEHHOM WMTOTOBOM aTTecTallid 3K3aMeH TI0
MaTeMaTHKe Ha NPO(PUIbHOM YPOBHE.

OcBoenue tipefnaraeMoii [Iporpammbl  CrOCOOCTBYeT TIOBBIIIEHUID Y
o0yuaroluXxcss ypOBHS MOTHBAL[MM K W3YYeHUIO MaTeMaTHKH, K TPOJO/DKeHUIO
n3yueHus MmaTemMaTuky B 10—11 Knaccax Ha yryiy0/ieHHOM YPOBHE W OPUEHTHPYeT
Ha BbIOOD €AMHOTO TOCYAAPCTBEHHOIO K3aMeHa I10 MaTeMaTHKe TMPO(UILHOTO
ypoBHd. Kpome Toro, ocBoeHue mnpezjaraemMoro B IIporpamme coneprkaHust
M03BOJIIeT pacCLUWpPUTh Kpyr pellaeMblX MaTeMaTMYeCKuUX 3ajad 3a CueT
BK/TFOUEHUS PO6/IeMHBIX, HeCTaHAAPTHBIX 3a/lay, 3a/layu MPUK/IAJHOTO XapaKTepa,
BbITIOJTHEHUS



WCCIeJoBaTeIbCKUX paboT, B TOM UHCIe C MeXKIIPeJMeTHbIM CO/lepP’KaHueM,
W3y4eHus IOTIOJTHUTE/IbHBIX BOITPOCOB KaK TEOPETUUeCKOTo, TaK U MPAaKTUUeCKOTOo
XapakTepa.

[TpemycmoTrpeHHbie TIporpaMMoi BUABI AeSTeTbHOCTA — WHAWBHUya/IbHAs U
TpymroBasi TIPOEKTHasi W WCCAe/loBaTeNbCKasi [IesTeTbHOCTh — CIIOCOOCTBYIOT
Pa3BUTHIO T103HABATe/bHBIX, PETryJATUBHBIX W KOMMYHUKATUBHBIX yMeHUM
oOyuarorfuxcs. IlporpaMmMa COOTBETCTBYeT Wjee pacCIIMpeHUsl TMPUK/IaJHON
HaTpaB/IeHHOCTH Kypca MaTeMaTHKH Ha YPOBHe OCHOBHOT'O 00II[ero oOpa3oBaHUsl.
Peanmu3anuisi Kypca CrHoCOOCTBYeT BBISBJEHUIO Ta/laHTIMBBIX W OAPEHHBIX
oOyuaroluxcs, ojJep>KKe WX TalaHTOB U Pa3BUTUIO CIIOCOOHOCTEH.

B OOJBILINHCTBE TeM Kypca TIpe/IroJiaraeTcst BBITIO/THEHUEe
HCCeIoBaTe/IbCKUX paboT. YueOHOe ucciefoBaHre TI0 MaTeMaTHKe B 7—9 Kyaccax
TIpe/iroJiaraeT moayyeHre CyObeKTHBHO HOBOTO Zijisi 00yUaroIerocsi pesyJibrarta u
HampaB/ieHO Ha (OpPMHpOBaHWE UCCAeI0BaTeIbCKUX YMEHUM: BblJe/ieHue
npo0JieMbl, OpraHu3alvisi ¥ aHaau3 [JaHHBIX, BHIIBW)KEHHE THUIIOTe3bl, IPOBepKa
TUNoTe3bl, (OpMY/IMPOBaHHE BBIBOZOB W TIpPeJCTaBleHWe pe3y/JbTaTOB Ha
IPaMOTHOM MaTeMaTHueCcKoM s3bike. [IporpaMma MoskeT ObITH BOCTpeOOBaHa
00yuaroIUMHCs, KOTOpble UIMEIOT UHTepeC K U3yUeHHI0 MaTeMaTHKH, TOTOBATCS K
yUaCTHIO B OJTMMITHA/IaX IIIKOJTBHUKOB 110 MaTeMaTHKe U yI/1yO/ieHHOMY HU3y4eHHIO
MaTeMaTHKH Ha YPOBHE CpeJHero oo1iero oopa3oBaHusl.

Iesb 1 3apaum Kypca

Peanmu3aiisi BHEYpDOUHOU [1esITe/TbHOCTH $IBJISIETCS HEOThEeMJIEMOUW YaCThbIO
oOpa3oBatenbHOrO TMpoijecca, obecrieyrBasi B TOM UHC/Ie  BO3MOXXHOCTh
dbopmMrpoBaHusi 0Opa3oBaTebHBIX MPOTPAMM PA3/IMYHOTO YPOBHS CJIOKHOCTH U
HaTpaB/IeHHOCTA C y4eToM oOpa3oBaTe/bHBIX MOTpeOHOCTel M criocoOHOCTel
00yuaroIuXcsl, BK/IIOUasi 0/lapeHHbIX JeTeM.

Lens TIlporpammbl — obecrieuuTh UWHAWBUYya/bHbIE TMOTPeOHOCTH
oOyuaroluxcss B U3yUeHUM COJlep)KaHHs MaTeMaTHKW, BBIXOJSIIEro 3a paMKH
TIporpaMMbl 0a30BOTO YPOBHSI.

3ajauu Kypca:

1. TloBbileHre ypOBHSI MaTeMaTUUeCKOW TIOATOTOBKH OOyYarol[uxcs,
pa3BUTHE YCTOWMUMBOTO UHTepeca K yuebHOMY TipeiMeTy «MaTeMaTrKa».

2. Pa3BuTHe TBOPUECKUX CMOCOOHOCTEM, MPOCTPAaHCTBEHHOT'O BOOOpaXkeHUs,
TEOPETHUUECKOTO MBIIIJIEHUSI U MaTeMaTHueCcKOW WHTYUWI[MH, YMEHUM pacCy’>KJaTh
JIOTUUeCKU 1 aHa/TM3UPOBAaTh CUTYaITUH.

3. ¥Yrnybnenue u  3akperuvieHWe — 0a30BBIX  3HaHWM, (opMHpOBaHUe
YCTOHUMBBIX HaBBIKOB PeIlIeHUs] HECTaHJaPTHBIX Y OJTUMITHA/IHBIX 3a/]ad, OCBOEHHe
HeCTaH/JapTHBIX MO/IX0/I0B U OPUTHMHA/bHBIX pellleHu .



4. O3Hakom/ieHWe C  [JIOTIOJIHUTEeNbHBIMA  pa3fieflaMd  MaTeMaTHKH,
BBIXO/ISAIIIMMH 3a paMKH 6a30BOro Kypca.

5. Bocriutanve caMOCTOATE/IbHOCTH, HACTOMYMBOCTU U OPraHM30BaHHOCTH B
XOJle pelleHNs CJIOKHBIX 3a/au.

6. Pa3BuTre HaBBIKOB KOMaHAHOM pabOThI, JPY>KeCKOTO COTePHUYEeCTBA U
3/J0POBOM KOHKYPEHLIMM CpeJjyi CBePCTHUKOB.

7. TlogroroBka oOydYarol[uXCsi K Y4YaCTHIO B IIKOJbHBIX, PalOHHBIX,
TOPOJICKMX, PperMOHa/bHbIX, BCEPOCCUWCKUX OJIMMIIMAJAX, KOHKypcax W
COPeBHOBAHMUSIX 110 MaTeMaTHKe.

8. TloBbillleHWe YPOBHS TPaMOTHOCTM B 00J1aCTH WCTIO/b30BAHUS
«MaTeMaTUUeCKUX TlaKeToB», 00ecreurBaroIMX aBTOMATU3alUi0 TIPOL[eCCOB
TOUWCKa, aHaiu3a, 00paboTKu, co3faHusi, mepejaud, dopManusaiuu (B BHUE
CTaTUYeCKUX W AUHAMUYeCKUX rpadukoB, AvarpaMM U TPOUMX BU3yasu3alui
pe3y/IbTaToOB aHa/IM3a U MaTeMaTHUYeCKHX 3aKOHOMEPHOCTeH) B Iporiecce yueOHOM
[lesITe/IbHOCTU NPY M3YYeHUU MaTeMaTUKU.

9. Pa3BuTHe TBOpUECKHWX CIOCOOHOCTeN, TeopeTUueCKOro MbIIeHHUs Ha
OCHOBE  WCMO/b30BaHUS  LM(QPOBBIX  HWHCTPYMEHTOB (B TOM  4uCjIe
«MaTeMaTUUeCKUX TlakeToB») B 007acT MOZe/NUWpOBaHUs, UWMHUTALUU U
VHTeprpeTalui abCTPaKTHBIX MaTeMaTHYeCKUX OOBEKTOB M 00pa30B B BH7E
Pa3UUHBIX BHU3ya/M3alid (B TOM 4KC/Ie TPOCTPAHCTBEHHBIX OOBEKTOB).
[Tporpamma paspaboTaHa C yueToM peKOMeHjalui deaepanbHOi pabouei
rporpaMmel ~ BOCnMTaHusl. B yacTHOCTHM, OHa  yuWdTBIBaeT  IICUXOJIOTO-
rejlaroruueckue  O0COOEHHOCTM  COOTBETCTBYIOIe BO3pPacTHOM  KaTeropuu
00yUaroIuXCsl.

Takum obpa3zom, peanuzayus IIpoepammbl codelicmgyem NOMyUYEHUIO
C/e0yowux pe3yabmamos:

- JOCTH)KEeHHe 00yuaroLuMUCs TJITaHUPYEeMBbIX JTMYHOCTHBIX,
MeTarpeIMeTHbIX M TIpeJMETHbIX pe3yJbTaTOB, B T. Y. COOTBETCTBYIOLIUX
yriy6ieHHOMY YPOBHIO U3yUeHHs MaTeMaTUKW;

— pa3BUTHe JIMYHOCTH OOyuaromxcsi, (OPMUPOBAHUIO U Y/IOBI€TBOPEHUIO
YX COLIMA/IbHO 3HAUMMbIX UHTEPeCOoB U MoTpebHOCTel;

— caMopeanu3anusi 00yd4awIUXCs 4Yepe3 ydyacThe BO BHEYPOUHOM
JesITeIbHOCTH.

MecTo Kypca B 06pa3oBaTe/IbHOM IPoIecce

Bo ®I'OC OOO pnsi ob6si3aTesibHOTO 00y4eHHs YTBEP)KAEHBbI ZiBa yYPOBHS
0CBOeHUst pabourx MporpaMM To MaTemaTtvKe: 0a30BbIi U yri1yb/eHHBIM, HaulHas
c 7 knacca. CozepkaHve MpOrpamMmbl M0 MaTemaTuke (yryyb/sieHHbIM ypOBEHb)
HampaB/ieHO Ha Y/IOBJeTBOPeHWe TIOBBIIIEHHbIX 3allpoCoB  00yYaroIUXcs,
cTpeMsIUXCs K 0Oosee rayOOKOMY OCBOEHHIO TIpeJMEeTHbIX pe3yJ/bTaToB.



[Tporpamma Kypca BHEYPOUHOM JesiTellbHOCTU « TpyHble BOMPOCHI MaTeMaTUKW»
HaripaB/ieHa Ha pacIivpeHue 3HaHWM 00yuaroIuxcs 10 MaTeMaTHKe il K1aCCOB C
o0si3aTebHBIM 0a30BBIM YPOBHEM 00yueHHs] MaTeMaTHKe.

TemaTtryeckoe MylaHUPOBaHKe B TIPOrpaMMe Kypca BHEYPOUHOH /1eATelbHOCTH
«TpynHble BOMpOCHI MaTeMaTWKW» COCTaB/IeHO TaK, UTO pacrpejerneHue
coJiep)KaTe/ibHbIX — pa3Zie/ioB B HEM CHUHXPDOHU3HMPOBAHO C  00si3aTelbHOMN
rporpaMMoii 6a30Boro ypoBHsi. Peanu3aiiusi cofiepkaHus TipejjiaraeTcs B hopMax,
OTJIMYHBIX OT ypOouHbIX. CjielyeT OTMETUTb, UTO [JaHHBIM KypC B OCHOBHOMU LIIKOJIe
BLICTDAUBAETCSI HE TOJIbKO Ha pacClIMpeHUM MaTeMaTUueCKOro Cojlep>KaHUs
6a30BOro ypoBHsI, HO U Ha TOBBIIIEHWN YPOBHS CJIOXKHOCTHU 3a/lay, Tpe/ijlaraeMbIxX
JJ1S1 peLleHusl.

Pabouas miporpaMma Kypca BHEYPOUHOM JieATebHOCTH «Tpy/IHbIe BOMPOCHI
MaTeMaTHKW» TIpefiHa3HaueHa [/isl peaau3alyyd B 7—9 Kjaccax M HampaB/eHa Ha
JOCTIKeHre O0yuarolMMUCs TIJIaHUpYeMbIX pe3y/bTaToB. [locsiefoBaTesbHOCTD
V3y4yeHUsi TeM Kypca COBMaJaeT MO BPeMEHHM C HM3yueHHWeM Kypca MaTeMaTUKH
(anre6pbl ¥ TeOMeTpPUM) OCHOBHOM IIIKOJIbI 0a30BOr0 YpOBHS, BCE TeMbI TIO
BO3MO>XHOCTH CHHXPOHU3UPOBAHbI C 0a30BBIM KypCOM MaTeMaTHKH I0 KjacCaM.
Tembl 1Mo anrebpe W TeOMETPUH uepeAyIOTCS, UTO TI03BOJIIeT MaKCHUMasIbHO
TIPUOM3UTE UX TI0 BpeMeHHW U3yueHHsI K 0CBOEHHI0 0a30BOro Kypca.

[Mpu peanu3atu [Iporpammbl TiepBasi 3a/jaua yuuTe/isi COCTOUT B TOM, UTOObI
co3/aTh HeoOXOAWMbIe YC/IOBUSI [Jjisi TIpUOOpeTeHWs W pa3BUTHSA YMEHUH,
CBSI3aHHBIX C MPOBeJeHeM UCC/IeJOBaHUM Ha MaTeMaTU4YeCKOM cofepyKaHuu. [lis
peliieHust 3Tol 3asaun B [Iporpamme 0603HaueHO MeCTO ¥ C(hOPMY/TMPOBAHBI TEMbI
[/1sI TIPOBe/IeHUs1 UCC/le[ioBaTeTbCKUX padoT.

Bropas 3ajaua yuurtenss 0o peanusauuud [IporpamMmbl  CcBsizaHa C
BO3MO>XHOCTBIO CO3/1aTh yCJ/IOBUS /i 00paboTKY U mpefcTaB/ieHus MHGoOpMaluu
HayyHOro cofepXkaHusi (B TOM UMC/Je C UCIOJIb30BaHUMEM IL[M(POBBIX
VHCTPYMEHTOB) TIpYM OpraHU3allid WUHAUBH/YyaJbHOM WM TPYIMIOBOM ITPOEKTHOM
JesiTeTbHOCTH.

[ns  ycrnelmHoW peanu3aldd  CLieHapUeB TPOEKTOB  pPeKOMEHJyeTCst
WCT0J/Ib30BaTh TepCOHa/bHble KOMIIbIOTEPhl C YCTaHOBJEHHBIMU O(PUCHBIMU
riporpaMmaMu U JIOCTYTIOM K ceTd VHTepHeT (KaKk MUHUMYM O/IH KOMITbIOTEp /151
Ka)K[|O! TPYMIIbI).

dopmbl  JIesTeTbHOCTH  00y4aroluXcsl TIpeJyCMaTPUBAIOT aKTUBHOCTb U
CaMOCTOSITEJILHOCTb, COYeTalOT WH/WBUAyaJbHYI0 W TPYNIOBYHO paboTy,
OT/IMYAIOTCS OT YPOUHBIX 0O0Jjiee IIMPOKUM UCII0/Ib30BaHUEM HCCIIeZ0BaTeTbCKON U
TIDOEKTHOM  /leATeIbHOCTH,  pellleHWeM HeCTaHJapTHbIX 3ajady W p.
CTpyKTypHpOBaHHe TeMaTU4YeCKOro rjiaHhpoBaHusl B [Iporpamme COOTBETCTByeT



TIOPSIIKY M3yueHHsl pa3fiesioB U TeM airebpbl U reOMeTpUM B OCHOBHOM IIKOJiEe U
TeEM caMbiM o0ecrieurBaeT IIPEEeMCTBEHHOCTh YPOUYHOW W BHEYPOUHOM
JlesATe/IbHOCTH.

Peanuzauusa Ilporpammbl mpefrosiaraeT coyeTaHWe pas3IUYHbIX (HopM
TPYNIOBOM paboThl (JUCKYyCCHs; MaTeMaTUueCKOe COPeBHOBaHUE; TPAKTHKYM;
BLIOOD TeMbl TIPO€KTa, TIUIAaHUpOBaHHWe paboT, pacripejiesieHre  poJiel,
B3aMMOOLIEHKa TPU BbBITIOJIHEHUU TPYINOBLIX TPOEKTOB W UCC/Iel0BaHUN) U
WHAVBU/IyaTbHON paboThl (BBITOIHEHNE WHAWBHUAYATLHOTO WCCIeOBAaHUS, B TOM
yucae C HCMIOJb30BaHWEM LU(MPOBBIX WHCTPYMEHTOB; MPOBEAEHNEe YCTHOTO
000CHOBaHUSsI TIPU pellleHN HeCTaHZAPTHBIX 3ajad, 3a/lau TMOBLIIIEHHOTO YPOBHS
C/IO’)KHOCTH; TIOCTPOEHWe MaTeMaTHYeCKUuX MoJesel, UX HWCC/ie/JOBaHUe;
VHTeprpeTaliss  TOJIydyeHHbIX  pe3y/bTaTOB TIPU  pellleHUd  3aJad  C
MeXXTIpe/IMETHBIM U TPaKTUUEeCKHUM COZiep)KaHueM; TIOMCK, WHTepIipeTalus,
nipeobpa3oBaHyie 17| TIpUMeHeHre MaTeMaTHU4YeCcKOn uH(popmMaLuy;
CaMOCTOSITeJIbHOE OTKPBITME HOBOIO MaTeMaThuyeckoro (akrta). Vcronb3oBaHue
Takux ¢opM paboThl TOMOraeT pa3BUBaTh Y OOYyYarOIIUXCS, C OJHOW CTOPOHBI,
HaBbIKU BOCTIPUSITUSI HOBOM MH(OPMAaLIMU TIPU Pa3/MUHbIX (hopMax ee Mofauu, a C
JIpYToi CTOPOHBI — aKTUBHOCTb, CAMOCTOSITE/IbHOCTh U CITOCOOHOCTD K TBOPYECTBRY.
OcBoenue IIporpamMmbl [O/DKHO [AOTOMHSTH U pa3BUBaTh 3HAHUSI M YMEHUs
oOyuaroluxcs B 06/1aCTM MaTeMaTHKWA, OpHEHTUPOBAaTh UX Ha 00yueHHe B cpe/iHei
IIKOJIe B Kjlaccax, MpeAyCcMaTpUBAaIOIIMX OCBOEHHe MaTeMaTHKU Ha yrybieHHOM
YPOBHE, B UYACTHOCTH TEXHOJIOTUUECKOTO TPOGU/IsS, a Takke CrIocobCTBOBaTh
colMa/ibHOMY (hOPMUPOBAHUIO JTMUYHOCTU 0OYUaroIUXCsl.

[Tporpamma Kypca paccuutaHa Ha 204 yaca B TeueHHe TpeX JieT o0ydyeHUs B
7-9 kaccax (68 yacoB B KakK[JoM KJjiacce) MpU MPOBeJeHUH 3aHSITUM OJIMH pa3 B
HeZlle/t0 10 2 akaJeMUueCKUX yYaca KaKJoe WM [Ba pas3a B HeJeno 1o 1
akaZieMMueckoMy dacy Kakjoe. Llesiecoobpa3HbIM sIB/IsIeTCS uepe/joBaHUE TeM
3aHATUH C anreOpanuecKuM U reOMeTpUUYeCcKUM COofiepyKaHUeM.

B 3aBUCMMOCTM OT KOHKDETHbIX YCJOBUM peanusaluu [IporpaMMmbl U
KOTMUeCTBa 00yUaroIuxcsi A0MmyckaeTcss GOpMUpOBaHKMe TPYIN U3 00yJarommuxcst
pasHbIX KJIAacCOB B TMpefenax OJHOW mnapaienu. IlporpaMmma MoXXeT
peayM30BbIBaThCSl  0Opa3oBaTe/lbHON OpraHu3alveld CaMOCTOSITeIbHO /MO0 Ha
OCHOBe B3aUMOJIEUCTBUSI C [JIPYTMMH OpraHu3aldsMH, OCYIl[eCTB/ISIOIMIUMU
oOpa3oBaTe/ibHYIO /1eATeTbHOCTb.

[To yCMOTpPeHHIO yUHTe sl HEKOTOPbIe 3aHATHSI MOTYT OBbITh MCK/TIOUeHBI WIN
3aMeHeHbl. PekoMeH/1yeTCsl BK/IIOUNTL B [IporpamMmy pervoHaibHbI KOMITOHEHT:
9KCKYPCHUW Ha TPeJIPUsTHS, B perdoHalbHble My3eH, BYy3bl TeXHUUECKOU
HaTpaB/IeHHOCTH /JIsi TIOBbILIEHHsI MHTepeca OOydYaroIUXCsl K TMpaKTUYeCKOMY
13yueHUIo TIpodheCcCrii, CBSI3aHHBIX C MaTeMaTHUKOM.



COJIEP)KAHHE KYPCA BHEYPOUHOM JEATE/ILHOCTU
«TPYJHBIE BOITPOCBI MATEMATUKW»

7 KIIACC

OeMeHThI HcTOpuH. O0INHe MOHATHA reoMeTpuH. OCHOBHBIE (DUTYPBI

Wctopusi BO3HUKHOBEHWS W pa3BUTHA reomMeTpuu. [loHATHSA: akchoMa,
Teopema, CBOMCTBO, MPHU3HAK, [0Ka3aTelbCTBO, OrnpejeneHve. VIHCTpyMeHThI [1si
VM3MEepeHUd W TOCTpOeHWW. B3aumHOe pacrosiokeHWe TOueK Ha IPSIMOM.
V3mepeHve [JIMHBI OTpe3Ka, PpacCTOsiHUe MeXJy TouykamMu. Bsaumnoe
pacriojio)keHue TIpsAMbIX. JlomaHas. Buasl n1omasbIX. [IlMHa  JTOMaHOM.
MHuoroyrosibHuKu. IlepumMerp MHoOroyrosibHuUka. IIOHATME O BBINYK/IBIX U
HEBBIMYKJIbIX MHOTOYTOJIbHUKAX.

Yuc/a 1 BblunucjieHus. /leimmMmocTb

[TpusHaku fenuMocTy: (OPMYJIMPOBKA M [0Ka3aTelbCTBO. PereHue 3amau
MOBBIIIEHHOM  CJIOKHOCTA Ha [AeJUMOCThb. PellleHMe  CHOKeTHBIX — 3ajay
apu(pMeTUUeCKUM METO/IOM.

Hccnedosamenbckasi paboma: neiiMOCTb U ee CBOMCTBA.

AnredpanuecKue BbIpa)keHUs

CrernieHy, MHOTOWIeHbl, Tipeobpa3oBaHHWe MHOTOWIEHOB, [€HCTBUS C
MHOrouseHamMu. MHorouseH craHzaptHoro Byza. CrerneHb MHorouieHa. KopHu
MHOrowieHa. HaxokzeHue KOpHeW MHOrouieHa. J[loKa3aTeJbCTBO TOXKJECTB.
PasHble moAXo/bl K J0Ka3aTelbCTBY TOXKIECTB.

Hccnedosamenbckas paboma: Kak HAaWTU KOpeHb MHOTOU/IeHa?

TpeyronbHuku. [Ipy3Haky paBeHCTBaA TPeyro/IbHUKOB

TpeyronbHUKu. PaBHbIE TPeyro/JbHUKKA B TeOMeTPUUeCKUX KOH(UTypaLUsiX.
[Ipy3HaKy¥ paBeHCTBAa TPeYroJbHUKOB. IIpu3HaKu paBeHCTBa IMPSAMOYTOJIbHBIX
TPeyroJibHUKOB. [leprieHuKy/Isip U HaK/IOHHas.

YpaBHeHus u cucTeMbl ypaBHeHUN

JluHeliHble ypaBHeHHWs W UX cuUcTeMbl. OrnpejeneHde uucla KOpHeH
JIMHEMHOr0 ypaBHeHWs. PellleHWe JIMHEMHBIX YpaBHEHWM, COJep)KalluX 3HaK
MoAyJid. PellleHne /MHEMHBIX ypaBHEHWU C TlapaMeTpaMu. PelieHue cucrem
JIMHEVHBIX YPaBHEHUH Pa3HbIMU METOJaMMU.

Hccnedosamenbckasi paboma: nvHelHble YpaBHEHUs, COjeprKalljie 3HaK
mMonyssi. TlocTpoeHuss C  TOMOIIBIO LMPKYy/ds U JuHeliku OO6GoCHOBaHUs
MPOCTENIINX TMOCTPOEHUM, STambl 3alaud Ha TOCTPOEHUs], pelleHHe 3a/Jau Ha
MOCTPOEHUE LIUPKYJIeEM U JTMHENKOM.

OceBas cumMmeTpus

@urypsl C 0CeBOM cuMMeTpuel. [Ipumepsl CUMMeTPHH B OKPY KaroIlleM MUpe.



Ilpoekm: cumMeTpUsi B OKPY’KarolLieM MUDe.

MHoOroyro/ibHUKU 4 reoMeTpruyecKyue HepaBeHCTBa

CyMMa BHYTPEHHHX YIJIOB MHOTOYTOJIbHUKA W BHEILIHUX YIJIOB BBIMYKJ/IOIO
MHOTOyrosbHUKa. COOTHOLIEHUSI MeXJy CTOPOHaMU M YIJIAMU TpPeyroJIbHHUKA.
HepaBeHcTBO TpeyrosibHMKa. HepaBeHCTBO 0 JiuHe JsioMaHoM. HepaBeHCTBO
MeXXAy MeprneHAUKYyIsIpOM U HaKJIOHHOW. PaccTosiHue OT TOUKM /10 TIPSIMOM.

Hccnedosamenbckas paboma: reoMeTpuueckre HepaBeHCTBa.

DyHKIUU

[Mouck obsacTy oripeJesieHUsi W MHOXKECTBA 3HaueHWM  (YHKLUM.
Mcnonb3oBaHue pa3MuHBIX CrMocoboB 3azaHust  (QyHKIuM. Vcriosnb3oBaHMe
CBOMCTB (YHKUMW [Ji1 aHanu3a rpapuKoB peanbHbIX 3aBUCUMOCTeH (HY/IU
(yHKLMH, TIPOMEXXYTKHU 3HAKOMOCTOSTHCTBA (DYHKLIUM, IPOMEXXYTKH BO3pacTaHUs U
yObiBaHus1 (PyHKLMH, HauboJIbIllee U HauMeHblllee 3HaueHUst GyHKLUK). ['padukuy,
KYyCOYHO-3a/]JaHHbIe (PyHKLMH.

Hccnedosamenbckas paboma: cpaBHeHHe CBOMCTB (DYHKI[MH U MX rpadHKOB
B 3aBUCUMOCTH OT NTapaMeTpOB.

I'eomeTpuueckue MecTa TOYEK

B3aumHOe  pacriosiokeHWe ~— OKPY)XKHOCTA M mnpsiMou.  [lpumepsl
reoMeTpUYeCcKUX MeCT TOUeK Ha IMJI0CKOCTU. MeToJ reoMeTpUueCcKux MeCT TOYeK
TIPYU pellieHur TeOMeTpUYeCcKrX 3azau.

8 KITACC

Uncia ¥ BBIYUC/IEHUA

KBazpatHbIii KOpeHb. BeilonHeHWe ornepaiyii ¢ uppalydoHaIbHbIMUA UMCIaMU.

AnrebpanuecKye BbIpaXkeHHUsI

IpobHo-paloHa/bHbIe BBIDa)KeHUS. CrerneHu. BrinosiHeHue
TO’K/IeCTBEHHbIX MPpeo0pa30BaHUii paljuOHaIbHbBIX BbIDA’KeHUH.

IlenTpanbHasg cuMMeTpUA

dopMy/MpOBKa OfpefiejieHdss U /10Ka3aTelbCTBO CBOWMCTB 1[@HTPAJ/IbHO-
CUMMeTpUYHbIX (puryp. [eneHre oTpe3Ka Ha paBHbIe YaCTU C MIOMOLLIBIO LIMPKY/Is
U nuHeliku. VccnenoBarenbckasi paboTra: CBOMCTBA IieHTPa/bHO-CUMMETPUUHBIX
uryp.

Ilpoekm: nieHTpasibHasi CAMMETPHS B OKPY>KaroIl|eM MUpe.

YeThIPEXYyro/1bHUKHU

[TapannesnorpaMM, ero TpPHU3HAaKW W CBOMCTBA. [IpsSMOYTrosibHUK, pOMO,
KBa/IpaT, WX TIpU3HaKWA W CBoicTBa. Tpamerus. PaBHOOenpeHHasi Tparelys, eé
CBOMCTBA Y Npu3Haku. CpefHss TMHUS TPeyroJIbHUKA M CPeJiHsIs JIMHUS TparieLyu.
CBoNCTBa U NMPU3HAKU CreLMalbHbIX BUJO0B YeThIPEXYTO/IbHUKOB

Hccnedosamenbckas paboma: 3HaKOMbIe U He3HAKOMbIe UeThIPEXYTOEHUKH.



YpaBHeHus 1 HepaBeHCTBaA

OmnpesiesieHrie PAaBHOCWIbHBIX ypaBHeHHM. [IpuMeHeHHe CBOMCTB ypaBHEHUM
C ofHOW mnepemeHHOW. Ormpefe/leHde KOJIMYECTBA [€MCTBUTENBHBIX KOPHeH
KBaIpaTHOTO  ypaBHeHus. PerieHue  JpoOHO-pallMOHANbHBIX  YpaBHEHHH,
CBOASIIMXCSA K JIMHEMHBbIM WM K KBaJpaTHbIM YpaBHEHUSM, HCII0/b30BaHUe
MeTo/la 3aMeHbl TlepeMeHHOU. PellleHMe TeKCTOBBIX 3ajau anrebpanyeckum
criocoboMm: Tmepexo; OT C/AOBeCHOW (OPMYJMPOBKM yCJIOBUSI 3aflaud K
anrebpanyeckold  MoJield  TIyTeM  COCTaB/eHWs  ypaBHEHWs;  pellleHue
COCTaB/IECHHOTO  ypaBHeHMs;  MHTeprpeTalus  pe3yabTata. [ 'paduueckas
VHTeprpeTalys ypaBHeHUN C ABYMsI TlepeMeHHbIMU.

PelieHve cucteM ypaBHeHUH, B KOTOPbIX OJHO W3 ypaBHEHUU He SIBJISETCS
nuHeMHbIM. ['paduueckasi HWHTepripeTaliUsi pellleHdss ypaBHEHUSI C [AByMs
rnepeMeHHbIMM U CUCTeM YpaBHeHUM C [ByMsi T[lepeMeHHbIMU. PellieHue
HeJ/IMHEeWHBIX HepaBeHCTB U UX CUCTeM. PellleHWe HEpaBeHCTB, COJlep Kall[uX 3HaK
Moaynsi. I3obpaxkeHne pellieHUs] HEpaBeHCTBA C O/IHOM TMepeMeHHOW M CUCTeMbl
HepaBeHCTB Ha KOOP/IMHAaTHOM TIPSIMOM, 3alMCh pellleHus] C TIOMOIIbI0 CUMBOJIOB.
HepaBeHCTBO € AByMsi nepeMeHHbIMU. ['paduueckuii MeToj pelleHusi CUCTEM
HEpaBEeHCTB C ABYMsI ITlePEMEHHBIMH.

Hccnedosamenbckas paboma: paBHOCUBHOCTD U CJIeZICTBHE.

Hccnedosamenbckas paboma: tpaduueckasi WHTepPIIpeTalvsl YpaBHEHHWM C
JBYMsI TlepeMeHHBbIMHU.

Hccnedosamenbckas paboma: rpaduUecKuil MeTO[ PpeIleHus CHCTeM
HEpaBEeHCTB C ABYyMsI TlepPEMEHHBIMH.

IIpeoOpa3oBaHue moj00ust

[Tpeob6pa3oBanue 1of06ust 1 moAoOHbIe GUrypsl. COOTHOIIEHUS B TI0/J0OHBIX
¢urypax.

Hccnedosamenbckas paboma: uro Takoe dbpaxTai?

Jloka3aTe/1bCTBa HEPABeHCTB

OLeHKa 3HaueHusl BbIpa)KeHHUsI C UCI0b30BaHWeM HepaBeHCTB. [IpriMeHeHue
CBOMCTB HepaBeHCTB B XoJe pelleHus 3ajad. OmnpejeneHre paBHOCUJ/IBHBIX
HepaBeHCTB. [loKa3aTe/bCTBO HepaBeHCTB. PellieHre TeKCTOBBIX 3a/jay C MOMOLIbIO
JTMHEVHBIX HEPABEHCTB C OJHOW NepeMeHHOU.

Hccnedosamenbckas paboma: nMuHeHOe HEPAaBEHCTBO C OJHOU TlepeMeHHOM
C mapaMeTpOM.

IIpsiMoyro/ibHbIe TPeyro/JIbHUKH

Teopema Iludaropa v eé mpuMeHeHUe MPU PellleHUH NPAKTAYeCKUX 3azad.
[oka3aTelbCTBO COOTHOLIEHWW MeXAYy MPOMOPLHUOHATLHBIMA OTpe3KaMu B
TIPSIMOYTOJILHOM TpeyrojibHUKe (BbICOTA, ITPOBE/IEHHAsT W3 BepIIMHBI TPSIMOTO
yTJIa;



MeTpuyeckue COOTHOIIeHus). [IprMeHeHMe COOTHOLLIEHWW TpU  pelleHuH
reoOMeTpuyeckMx 3ajad. 1puroHomeTpuueckue (QyHKLUHM OCTPOrO  yrjia
TMPSIMOYTOJILHOT'O TPEYro/IbHUKA (CMHYC, KOCUHYC, TAHT'€HC, KOTAHTeHC). 3HaueHUsI
TPUrOHOMeTpUueckux GyHkumM s yriaoB 30°, 45°, 60°. Peruenue 3ajjau c
WCI0J/Ib30BaHWEeM TPUTOHOMETPUUECKUX (DYHKLIUM.

Ilpakmukym: pelieHue TIpaKTUKO-OPYEeHTUPOBAHHBIX 3a/ia4.

Mamemamuueckoe copeeHogaHue: pellieHue 3a/iau pa3HbIMU MeTO/aMHU.

DOyHKIUU

[Touck obsacTu ompejiesieHWss U MHOXeCTBa 3HaueHuM (QyHKuuu. ['paduk
dbyukiuu k/x. dyHkiusa Buza (ax + b)/(cx + d).

Yuc/ia 1 BBIUMC/IEHUSA: {e/ITUMOCTh

@opMy/IMpOBKa OINpejesieHus [e/MMOCTH Hales0, 4uces, CpPaBHUMBIX I10
[JJAHHOMY MOZy/t0. BeirnosHeHWe peneHUss € OCTatkoMm. [lokas3aTeslbCTBO U
TIpUMEHEHNEe CBOMCTB CPaBHEHMM MO MOAy/ 0. HaxoK[eHue OCTaTKOB CyMMBbI U
TIPOU3Be/IeHUs T10 JJAHHOMY MOZYJIIO.

Hccnedosamenbckas paboma: nevMoCTb.

9 KJ/IACC

YpaBHeHus U HepaBeHCTBa

BukBajipaTHble ypaBHEHHS. MeTOAbl PaBHOCH/IBbHBIX IpeoOpa30BaHuUM,
3aMeHbl TlepeMeHHOM, rpauueckoro MeTo/ja Py pellleHuu ypaBHeHuW 3-il u 4-i
cTenieHel. PellleHWe HepaBeHCTB, COZep’)KalMX 3HaK MoZyJsa. HepaBeHCTBO ¢
JByMsl miepeMeHHbIMU. [IpriMeHeHWe rpa@uuecKoro MeToZia peIleHUs CHUCTeM
HEepaBeHCTB C /IByMsi TilepeMeHHbIMU. PellieHre pOOHO-paIiMOHa/ILHBIX YPaBHEHUH
Y HepaBeHCTB. [TocTpoeHue rpa)vikoB ypaBHeHHU, B TOM YKCJIe C MCTM0J/Ib30BaHUEM
M(dpoBbIX pecypcoB. IIpuBoAWTHL rpauuecKyr0 WHTEpHpeTalyi0 peLleHust
yPaBHEHMSI C JBYMSI ITlePEMEHHBIMU U CUCTEM YpaBHEHUU C ABYMsI MlepeMeHHbIMHU.
VccnenoBaHre CUCTEM He/IMHEMHBIX YpaBHeHUMM C TapaMmeTpoM. PereHue
HepaBeHCTB C BYMs IIepeMeHHbIMU U UX CUCTEM.

Hccnedosamenbckue pabombi: pellleHWe 3aZilau C  TlapaMeTpaMu  —
anrebpanyeckuM MeTOOM; TpaueckKuM MeTO/OM.

PeiieHue Tpeyro/ibHUKOB

Teopema CHMHYCOB U TeopeMa KOCUHYCOB, UX IpMMeHeHVe I[Py pelleHuu
TPeyro/IbHUKOB v NpaKTUYeCKUX 3a/adu. CooTHo111eHus MeXIy
TPUTOHOMETPUUYECKUMH  (QyHKUMAMH. [IpocTeiime QopmMynbl TpuBefeHUs,
BBIBO/IIMbIe U3 reOMeTpUUecKux coobpakeHuil. HaxoxaeHue pasryca OnMMCcaHHOM
OKPY>KHOCTH. ®opmyna  I['epoHna. ®opmysa  IUIOLAAUA  BBIINYKJIOrO
UeTbIPEXYTO/IbHUKA.



Ilpakmukym: pelleHVe TeOMeTPUUeCKHMX U IPaKTUKO-OPUEHTHPOBAaHHBIX
3a7jlau pa3HbIMUA MeTO/laMHU.

AnredpanuyecKne BbIpaKeHHUsT

CreneHb C paljuOHaIbHBIM MTOKa3aTeseM.

OmnpegeneHrie KOpHs N-i CTeNIeHU U CTeNeHU C PaLlOHa/IbHBIM [10Ka3aTeseM.

[IprMeHeHVe omepaLy W3B/eUeHUs] KOPHS N-U CTeleHH, UCIIONb3ys NpU
HeoOX0/IMMOCTH Ka/lbKy/SITOp. Belunc/ieHre 3HaueHus CTeleHu C paLyoHaIbHbIM
nokasareneM. OLleHKa 3HaueHUM KOPHA N-U CTereHW, 3HaueHWe CTeNeHu C

palLMOHa/ILHBIM  TI0Ka3aTesieM LiefIbIMM UYHAC/IaMU U [IeCITUUYHBIMA  IpOOSMHU.
CpaBHeHHe U YMOpPSOUMBaHWE pALMOHAJBHBIX W HpPpPaLMOHANbHBIX YHCeT,
3alMCAHHBIX C TIOMOILBIO KODHS N-Ml  CTeneHW, CTeleHW C paLyOHaIbHbIM
roKasaresieM. BbIMosiHeHWe TOXKIEeCTBEHHbIX Tpeo0pa30oBaHUil  BbIpaKeHHH,
coJieprKalliux KOpeHb N-i CTereHU, CTereHb C paljuOHa bHbIM MOKa3aTeseM.

ITogo0ue Tpeyro/IbHUKOB

Teopembl 0 TMpPOU3BEJEHUM OTPE3KOB XOp[l, TEOpPeMbl O TPOU3BEAEHUU
OTPe3KOB CeKYIINX, TeOpeMa O KBajjpaTe KacaTeJbHOM, TeopeMbl UeBbl 1 MeHenasl.
WccnenoBaHve, B TOM 4YKC/Ie C TIOMOIIbIO LM(PPOBLIX PeCypCoB, U3yuyaeMbIX
KoHburypaimii. [IpuMeHeHWe [aHHBIX TeOpeM TpU pelleHUU T'eOMeTPUUeCKUX
3aZja4. 3HAKOMCTBO C TIOHATHEM I'OMOTeTHH, C ero NpYMeHeHueM, B TOM YHUC/ie B
NIPaKTUUeCKUX CUTYaLUsIX.

Hccnedosamenbckasi paboma (C WCIOMb30BaHWEM TIPOTPAMMHBIX CPeJCTB):
TOMOTeTHsI U ee CBOWCTBA.

DyHKIUU

[Tonsitne «@pyHkuMs». IlpriMeHeHWe CBOWMCTB (QYHKUWW: HY/IA (YHKLHWH,
TIPOMEXXYTKU 3HAKOTOCTOSIHCTBA (DYHKLIMH, IPOMEXKYTKH BO3pacTaHus U YObIBaHUS
(GyYHKLMY, YeTHble U HeueTHble (QyHKIMM, Haubosiblllee U HauMeHblllee 3HaueHUs!
GyHKIMK Tipy pellleHUM 3afau. [locTpoeHue rpadukoB (YHKIMH C MOMOIIbIO
npeoOpa3oBanuii Buja: f(x) — f(x) + a; f(x) — f(x + a); f(x) - kf(x), f(x) - f(| x ),
fx) - ) ].

PacriosHaBaHue cTeneHHbIX (YHKLUHA W TMOCTPOEHME 3CKW30B TpaduKOB
CTereHHbIX (YHKIMM C HaTypadbHbIMHA TOKa3aTe/lssMd pa3HOM UeTHOCTH.
Vcrnonb30oBaHue CBOMCTB TrpaUKOB CTeNeHHbIX (QYHKLUMWA C HaTypaJbHbIMH
TOKa3aTe/IIMU TIPY PellieHuy 3aad. Iloctpoenue rpadukoB QYHKLMI y= VX , y =
V x, y=|x|.

Hccnedosamenbckas paboma: TioBefieHWe QYHKLIMU U ee rpaduka B
3aBUCHMMOCTH OT I1apameTpa.

Metop KoopguHaT



[TapannenbHOCTE M TEPHEHJVKYJSAPHOCTb TMPAMBIX  (4epe3  yIJIOBOU
KO3 (HULIMEHT).

HaxoxpgeHve mnepeceueHuM OKpPY)KHOCTeM M TPSAMBIX B KOOpJAWHATaXx.
dopMyna pacCTosiHAA OT TOYKWA [0 mpsMou. [lnowage mapanienorpamma B
KOOp/IMHAaTaX, TIOHsATHe 00 OpHWeHTUPOBAHHOW TuiolaAu. [IpuMeHeHHe MeToza
KOOpJMHAaT B  IPAaKTUKO-OPUEHTHPOBAHHBIX  TeOMeTPUYEeCKHUX  3ajayax,
VICC/IeIOBaHKe MPUJIO’KEHHS] METO/la KOOPAWHAT B BBIYMC/IUTE/TbHOM MaTeMaTHKe U
VMH(pOpMaTHKe.

Hccnedosamenbckass  paboma:  pellieHWe  TPaKTUKO-OPUEHTHPOBAHHOM
reoMeTpu4ecKou 3aiauv MeTo0M KOOpZMHaT.

IIpaBu/IbHBIE MHOT0YTr0/IbHUKHA. OKPY)KHOCTb 1 MHOTOYI0/IbHUKH

[ToHsiTve TIPaBU/IBHOIO MHOTOYTOJIbHUKA. DOpMyJ/bl [Ji1  BbIYMCIEHUS
5JIEMEHTOB TMPaBWIbHBIX MHOIOYTOJBHUKOB (CTOPOHA, pajuyC BIHWCAHHOW W
OMMCAHHOW OKpY>XHOCTel). BbIBOA (hopMysn [UIMHBI OKPY>KHOCTHM W TJIOLLAaU
Kpyra. [lnvHa [Oyrv OKpPY>KHOCTH, paJvdaHHasg Mepa yrja. Ilnomanes Kpyra u
T/I0LaZib KPYTOBOTO CeKTOopa. BeluvcieHne nmeprMeTpoB M TUIOLIAZEN C/IOXKHBIX
(buryp, BK/IIOUAOIIUX 3/IEMEHThI KpyTa.

CamocmosimesnbHOe OmKpbimue: KaK HauTH TepruMeTp U IUIOLIaAb CI0KHOU
¢burypsi?

Ilpakmukym: pellieHHe 3a/iau TTOBBILLIEHHOM CJIOXKHOCTH.

YmucnoBblie noc/1ej0BaTe/IbHOCTH U MPOrPecCHu

Ornpenenenuve BU/IOB T110C/Ie/J0BaTe/IbHOCTE!: OrpaHUYeHHast
1oc/eJ0BaTeTbHOCTD, MOHOTOHHO BO3pacTarolas (yObIBaromIast)
roc/e0BaTebHOCTb. [IpefcTaBiieHre GeCKOHEUHBIX TepUOJUYecKUx [Apobeil B
BU/JIE 0OBIKHOBEHHBIX. 3HaKOMCTBO C TIOHATHEM CXO4UMOCTH
TOC/e/OBaTe/IbHOCTA,  HaXOXKJeHWe  CyMMbl ~ OeckOHeYHO  yObiBarolreid
reoMeTpyuyecKour nporpeccu. [IppumeHeHre MeToia MaTeMaTUueCKOW UHAYKLWH.

Hccnedosamenbckas paboma: TmoOBeJeHWe T0C/TeOBaTe/IbHOCTE — OT
TUIIOTE3bI [I0 J0Ka3aTe/bCTBa.

JIBH)KeHU A TVIOCKOCTH

LlenTpanbHasi cumMmetpusi. LleHTpasbHO-cuMMeTpuuHble (urypbl. [ToBOpOT.
OceBasg cuvmMetpursi. PUTypbl, CUMMeTPHUYHbIe OTHOCHUTEIBHO HEKOTOPOW OCH.
[TapannensHbd niepeHoc. [ToHsATHE [ABMXKEHUS U ero CBOWCTBa. PaBeHCTBO (uryp.
[TposiBneHWss CMMMeETpPUM B TMpUPOJE, >XUBOMMCH, CKY/IbOTYpe, apXWUTeKType.
Komriosuiyy IBWKeHW (MpocTeuiurie npuMepsl). [IprMeHeHWe B pelleHUH
reoMeTpUYeCKHX 3a/ady.

Hccnedosamenbckas paboma (¢ ucnonb3o8aHuem Npo2pamMMHbIX Cpeocms):
KOMITO3ULIUS IBUKEHUM.



IVNTAHUPYEMBIE OBPA3OBATEJ/IBHbBIE PE3YJ/IbTATDI

JIMHHOCTHBIE PE3YJ/IbTATBI

1) nampuomuueckoe2o 8ocnumaHusi:

- TIpOsiBJIeHMEe WHTepeca K TIPOLLIOMYy W HAcCTOsIEMy POCCHUHCKOU
MaTeMaTHKY;

- LIEHHOCTHOe OTHOIlIeHWe K [JOCTW)KeHUSIM POCCHUUCKUX MaTeMaTHUKOB U
POCCUICKOM MaTeMaTU4eCKOM IIKOJIbI, K HCIO/JIb30BaHUI0 3TUX JOCTW)KEHUW B
JIPYTUX HayKax ¥ MPUK/IaAHbIX chepax;

2) 2paxco0aHcKo20 U OyX08HO-HPABCMBEHHO20 BOCNUMAHUSI:

TOTOBHOCTh K BBITIOJIHEHUIO 00s13aHHOCTeM TpakJaHWHAa U peanu3allid ero
TpaB; TMpeACTaBeHHWe O MaTeMaTUYeCKMX OCHOBax (DYHKIIMOHUPOBAHUS
pa3IMUHBIX CTPYKTYD, SIBJIEHUM, MpoLielyp TpaXkJaHCKOro obiilecTBa (Haripumep,
BLIOOPKI, OIPOCHI), TOTOBHOCTb K O0CY>K/[€HHIO STUUYECKHX ITPO0/IeM, CBSI3aHHBIX C
MpaKTUUeCKUM TIpUMeHeHWeM [OCTM)KeHWM HayKd,; OCO3HaHWe Ba)KHOCTH
MOpabHO-3TUUECKUX MPUHIUIIOB B [IesITeTbHOCTH YUeHOTo;

3) mpy0ogoz2o eocnumaHusl: yCTaHOBKa Ha aKTHMBHOE yuyacThe B pellleHud
MPAKTUUeCKUX 3a/lad MaTeMaTUUeCKOW HarpaB/eHHOCTH; OCO3HaHWe Ba)KHOCTH
MaTeMaTUueCKOro 00pa30oBaHUWs Ha TIPOTSHKEHWM BCeM JKWU3HU [Jisl YCTIeITHOU
npodeCcCHOHALHOW  IeITeTbHOCTA W Pa3BUTHE HEOOXOJUMBIX  YMEHHH;
OCO3HAHHBIA BBIOOP W TMOCTPOEHHE WHAWBU/YA/IbHOM TPaeKTOpHH 0Opa3oBaHUS U
JKU3HEHHbIX IUJIAaHOB C y4YeTOM JIMYHBIX MWHTEpPecoB U  OOIIeCTBEHHBIX
noTpeOHOCTeN;

4) acmemuuecko20 80CNUMAHUsA: CIOCOOHOCTH K SMOLIMOHA/IbHOMY
U 3CTeTUUeCKOMY BOCTIPUSITUI0 MaTeMaThyeCcKuX OOBEeKTOB, 3ajiau, pelleHuH,
paccykJeHul; ymeHue BU/IeTh MaTeMaTHUeCcKre 3aKOHOMEPHOCTH B UCKYCCTBE;

5) uyeHHocmu HAyyHO20 MNO3HAHUS: OPWEHTAlusi B [IeSTeJIbHOCTH Ha
COBpEMEHHYIO CUCTeMY HayUHBIX Ipe/iCTaB/ieHHi 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS uesloBeKa, TIPUPO/LI M 00IecTBa; TTOHUMaHWe MaTeMaTUYeCKOW HayKu
Kak cdephl uesoBeueckou JiesTe/lbHOCTH, 3TArioB ee Pa3BUTHS U 3HAUMMOCTU [i/Ist
pa3sBUTUS 1UBWIM3ALIMY; OBJaJileHre $3bIKOM MaTeMaTUKU M MaTeMaTHuyecKou
KyJIbTypOll  KaK CpeJCTBOM  TIO3HAHWs  MHpa; OBJlaZieHue  HaBbIKaMHU
HCCTIe/IoBaTe/IbCKOM JesiTeTbHOCTH;

6) @usuueckoeo e6ocnumadusi, (opmMupo8aHusi Kyabmypbl 300p0o6bs U
IMOLIMOHA/ILHOTO 6/1aromno/yuusi: TOTOBHOCTh IPUMEHSTh MaTeMaTUueCKre 3HaHHs
B MHTepecax CBOEro 3/I0pPOBbsl, Be/leHHs 370pOBOro obOpasa >Ku3HHU (370poBOe
nUTaHue, cOaaHCUPOBAHHBIN PE)KUM 3aHITUN U OT/bIXa, pery/sipHas ¢pusnyeckas
aKTUBHOCTb), C(hOPMHUPOBAHHOCTh HaBbIKa pedyieKCUd, TIpU3HAHWE CBOETO TpaBa
Ha OIMOKY ¥ TaKOTO ke TIpaBa Apyroro 4eyioBekKa;



7)  3KO0/02UYeCKO20  80CNUMAHUS:  OpUEeHTalusi Ha  [pUMeHeHHe
MaTeMaTUUeCKUX 3HaHWM [/ pelleHUs 3afau B 007acTM  COXPaHHOCTH
OKpy)Karollleld cpefbl; TJIAHUPOBaHWE TOCTYMKOB M OLIEHKA WX BO3MOJKHBIX
TIOC/IeICTBUMA  [I/IS1  OKPY>Kalolllell Cpefibl; OCO3HaHWe TJi00asmbHOTO XapakTepa
9K0JIOTUYECKUX TTPOO/IeM U TIyTeld UX pellieHus;

8) adanmayuu K u3MeHsIIoOWUMCS YCA08USIM COYUANbHOU U NPUPOOHOL cpedbl:

TOTOBHOCTh K [EWCTBUSIM B YCJOBUSIX HEOIpeZeIeHHOCTH, TOBBILLIEHHIO
YPOBHSI CBO€l KOMITIETEHTHOCTH Yepe3 MPaKTUUeCKYH0 /1eITe/IbHOCThb, B TOM UUCIIe
yMeHUe YUUThbCS y APYTUX JIFofiel, mpruobpeTaTh B COBMECTHOW JesTe/TbHOCTH
HOBbIe 3HAHHs, HaBBIKM M KOMIIETEHLMHM W3 OIMbITa APYTUX; HEOOXOAMMOCThb
dbopMrpoBaTh HOBBIe 3HaHWS, (POPMYIUPOBATH HAEU, TIOHSTUS, THUIOTe3bl 00
00BeKTax U SIBJIEHUSIX, B TOM UHCJIe paHee He U3BeCTHBIX, 0CO3HABATh [Ie(hUIUThI
COOCTBEHHBIX 3HAaHWW U KOMITETEHTHOCTel, TIUJIaHUPOBATb CBOe pPa3BUTHE;
CIOCOOHOCTh OCO3HABATH CTPECCOBYIO CUTYalUiO, BOCTIPUHUMATL CTPECCOBYHO
CUTYaI[MIO0 KaK BBI30B, TPeOYIOI[HUH KOHTPMep, KOPPEKTUPOBAaTh NTPUHUMAaeMbIe
pellieHUss U JielcTBUs, (OPMYJ/IMpPOBaTh M OlleHWBAaTh PHUCKU W TOC/e/ICTBUS,
(hopMHUpOBaTh OMbIT;

9) eocnumaHusi UH(pOPMAYUOHHOU KyAbMYypbl:

NposiB/ieHWe WHTepeca K WCMO/Ab30BaHUIO LMGPOBBIX TEXHOIOTUN IS
ONTUMM3ALIUM TIPOLIeCCOB TIOMCKa, aHamm3a, 00paboTKW, cCO37haHusl, Tepefauu
MaTeMaTUueCcKoi MH(OpPMallMd W BU3yaau3al[dii MaTeMaTHYecKuX 000O0IeHnd 1
pe3y/ibTaTOB aHa/ik3a; FOTOBHOCTb K MCIIO0J/Ib30BaHUIO 1U(POBBIX WHCTPYMEHTOB
JJIsT  BBIMIOJTHEHUs yueOHOW  [IesTeIbHOCTH TIPU  W3yUeHWH MaTeMaTHKU;
CMOCOOHOCTh TIPUMEHSTH 1TMGPOBble UHCTPYMEHTHI B YC/IOBUSX peau3aliid Mep
10 TIPeyTIPEXKI€HHUI0 BO3MOXXHBIX HETaTUBHBIX I10CTEeACTBUM aKTHBHOTO M
CUCTeMaTHYeCcKoro NMpuMeHeHUs! LIU(PPOBBIX TEXHOJIOTHHN B yueOHbIX LesX.

METAIIPEAMETHBIE PE3YJ/IbTATBI

1. ITo3HaBaTe/IbHbIE YHUBEPCA/IbHbIE YueOHbIe JeCTBHUSA

1) Ba3zoeble no2uyecKue delicmeusi:

BBLISIBJIITh U XapaKTepu30BaTh CYIlleCTBeHHble TMPU3HAKU MaTeMaTHUYeCKHUxX
O0BEKTOB, TIOHATHM, OTHOIIEHUM MeXAy TOHATUSMH, (HOPMYIMPOBATh
oripeJiesieHUs TIOHATUM, YCTaHAB/IUBaTh CYI[eCTBEHHbIN MpU3HaK KaccudUKaluy,
OCHOBaHUS /1J1s1 0000ITIeHNs ¥ CPAaBHEeHMsI, KpUTEPUH TTPOBOMMOI0 aHa/IN3a;

BOCTIpMHUMAaTh,  (OpMy/MpOBaTb W TpeoOpa3oBbIBaTh  CY>KJEHUS:
yTBepAuTe/IbHbIe U OTPHUIlaTe/IbHbIe, e AMHUYHbIE, YaCTHBIE U 00I11e, yC/IOBHbIE;

BBISIBJISITb MaTeMaTHUUYeCKre 3aKOHOMEPHOCTH, B3aUMOCBSI3U M TIPOTHMBOPEUUs
B (hakTax, MAHHBLIX, HAOJ/IIO/IEHUSIX U YTBEPXKIEHUSX, TIpe/iaratb KpUTepuu [jis
BbISIB/IEHUS] 3aKOHOMEPHOCTe U MPOTUBOPEeUNH;



JlelaTb BBIBOZIbI C WCIOJb30BaHWEM 3aKOHOB JIOTMKH, JeJyKTUBHBIX U
WH/IYKTUBHBIX YMO3aK/IFOUeHNH, YMO3aK/TFOUeHH 110 aHa/IOTHH;

pa3buparh [0Ka3aTe/JbCTBAa MaTeMaTUYeCKUX YTBep)KAeHui (TpsiMble U OT
TIPOTUBHOTO), TPOBOAUTH CaMOCTOSITe/TbHO [J0Ka3aTelbCTBa MaTeMaTUuecKuX
¢akTOB, BBICTPAWBaTh apryMeHTAl[|i0, MPUBOAUTH TIPUMEPHI W KOHTPIIPUMEpHI,
NIPUMEHSITh MEeTOJ| MaTeMaTH4eCKOM WHAYKLIUW, O00OCHOBBIBaThH COOCTBEHHbBIE
pacCy KJeHus;

BbIOMpaTh crocob pellieHusi yueOHOM 3ajauM  (CpaBHMBaTh HECKOJIBKO
BapUaHTOB  pellleHUs, BbiOMpaTh Haubosee  TOAXOJAUIMM €  y4eTOM
CaMOCTOSITEe/TLHO BblfIe/IeHHBIX KDUTEPHER).

2) Baszosble uccaedosamenbcKue oelicmeusi:

WCTIO/b30BaTh BOMPOCHI KakK HCC/Ie[0BaTe/IbCKU WHCTPYMEHT TI03HaHUS,
dopmynMpoBaTh  BOMpOCH,,  (UKCUpYHOIMe  TPOTUBOpeuHe,  TpobJemy,
CaMOCTOSITeJILHO yCTaHaB/IMBaTh MCKOMOe W JaHHOe, (hOPMHPOBAThb TUIIOTE3Y,
apryMeHTUPOBAaTh CBOIO MO3UIIUI0, MHEHUE;

MPOBOUTL TI0 CAMOCTOSITe/IbHO COCTaB/IEHHOMY TIJIaHy 3KCTepUMEHT,
WCC/ieJoBaHUe TI0 YCTaHOBJ/IEHWIO 0COOeHHOCTell MaTeMaTHyeckoro OOBeKTa,
3aBUCUMOCTeN 00BbEKTOB MeXXy cob0ii;

CamMoCTOSITe/TbHO (hOopMyMpoBaTh 000OIeHHsT ¥ BBIBOJbI T0 pe3y/bTaTaM
TIpOBeJiIeHHOTO  HaO/MIoZieHusl,  WCC/eloBaHUs, JKCIIePUMeHTa,  OL[eHWBATh
JIOCTOBEPHOCTH MOTyYeHHbBIX Pe3y/IbTaTOB, BHIBOJOB U 0000IIeHMIA;

MPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHe TIpoliecca, a TakKe BbIIBUraThb
TIPe/ITI0/I0’KEeHHS O er0 Pa3BUTHHU B HOBBIX YC/IOBUSIX.

3) Paboma c uHgopmayueli:

BBISIB/IATE  HEIOCTAaTOUHOCTh U W30BITOUHOCTH WHGOpPMALUM, [JAHHBIX,
HeoOXOIUMBIX [I7IsI pellieHUs 3a/jauy;

BbIOMpAaTh, aHa/JM3UPOBaTh, CUCTEMATU3UPOBaTb W WHTEPIIPETUPOBATh
WH(POPMALIMIO Pa3/IMUHbIX BUIOB U (OPM TIpe/ICTaB/IeHMSI;

BbIOMpaTh QopMmy TipeAcTaB/ieHUsT HHGOPMAlMM W WUIKOCTPUPOBAThH
pelllaeMble 33/lJauil CXeMaMH, JuarpaMmMaMU, MHOM rpaUuKou v UX KOMOMHALUSIMU;

OLIeHMBaTh HaJI@XKHOCTh MH(OPMALIUU TI0 KPUTEPUSIM, TIpe//IOXKeHHbIM TN
chopMy/IMPOBAaHHBIM CAMOCTOSITE/THHO.

2. KoMMyHHKaTHBHbIe YHHBepCa/IbHbIe yueOHbIe /[eHCTBHA:

BOCIIPUHUMATh ¥ (DOPMY/IMPOBATh CY>KJEHUsI B COOTBETCTBUM C YCIOBUSIMU U
1[eJIIMU  OOLI[eHMs], SICHO, TOUHO, TPAMOTHO BbIpa)KaTb CBOK) TOUKY 3p€HHS B
YCTHBIX W TIMCbMEHHBIX TeKCTaX, ZlaBaTh TOSCHEHHUsSI 0 XOAYy pelleHus 3ajauu,
KOMMEHTUPOBaTh MOyYeHHbIN pe3y/bTar;



B XoZie 00Cy>K/leHUsI 3a/laBaTh BOMPOCHI TI0 CYLECTBY 00CY>K/jaeMOil TeMbl,
npobsieMbl, pelllaeMoOl 3aZlaud, BbICKA3biBaTh WJleW, HalleJleHHble Ha TIOMCK
pellieHusi, COTOCTAaBJISATh CBOU CYXKIEHUS C CYXKJeHUSIMH [PYTHUX y4aCTHHUKOB
auasiora, 0OHapy)KWBaTh pa3/nure U CXOZACTBO TO3UWI[MH, B KOPPEKTHOM ¢opme
dhopMy/IMpoBaTh pa3HOTIACHsI, CBOM BO3paKeHMUS;

TIPe/ICTaB/ISTh Pe3y/AbTaThl PElIeHUs 3a/lauM, SKCIIepUMeHTa, MCC/Ie0BaHus,
TIpOeKTa, CaMOCTOSITe/JIbHO BbIOMpaTh (hOpMaT BBICTYIUIEHUSI C Yy4eTOM 3ajay
Tipe3eHTaLUK ¥ 0COOeHHOCTel ayAUTOpHUY;

TOHMMAaTh ¥ UCII0/Ib30BaTh TMPeUMYyIecTBa KOMaHAHOW M UHUBUAYaTbHON
paboThl MpH pellleHHHd Y4yeOHbIX MaTeMaTUYeCcKWX 3ajad, MpPUHUMAaTh Liefb
COBMECTHOM [IesiTe/IbHOCTH, TIaHUPOBAaTh OpPraHW3al[di0 COBMECTHOM paboThI,
pacripefiesiitTb BUABI paboT, JOTOBapUBaThCs, 0OCY>KJaTh IMpOLIECC M pe3y/bTar
paboThl, 06001TIaTh MHEHHST HECKOJILKUX JTFO/Iel;

yuaCTBOBaTh B TPYIMIOBBIX (hopMax paboThl (0OCyxAeHHs, 0OMeH MHEeHHH,
«MO3TOBble IITYPMbl» W WHbBIE); BBLIMIOJHATH CBOIO YaCThb pabOThI |
KOODZIMHUPOBaTh CBOM [JEUCTBUS C JPYIrUMH WiIeHaM{d KOMaH/bl, OI[€HHBAaTh
KauecTBO pe3y/bTaTa M KayecTBO CBOero BKjiaZia B OOIM pe3y/sbTaT Iio
KpUTepHsM, chOpMY/THPOBAHHBIM YUaCTHUKAMH B3aUMO/I€HCTBHSI.

3. Pery/isTHBHBIE yHUBEpPCa/IbHbIE yueOHbIe AeHCTBUS

1) CamoopzaHuzayusi:

BBISB/ISITH TIPOOJIEMBI [T PellleHUs] B >KU3HEHHbIX W YUeOHBbIX CUTyalusX,
OpPHEHTUPOBATHCS B Pa3/IMUHbBIX TI0[X0aX MPUHATHS pellleHni (MHANBUAYaIbHOe,
TPYIIIIOBOE);

CaMOCTOSITeJTbHO COCTaB/ISATh TIJIaH, aJTOPUTM pelleHus 3a7aud (UM ero
yacTh), BbIOMpAaTh CMOCOO pellleHUsT C Y4eTOM UMEIOIIUXCS PecypcoB |
COOCTBEHHBIX BO3MOJKHOCTelM, apryMeHTHMPOBaTh M KOPPEKTHMPOBaTb BapUaHTHI
pellieHni C y4eTOM HOBOM MH(MOPMaLIUU.

2) CamokoHmpob:

B/a/leTh criocobaMy CaMOTIPOBEPKH, CaMOKOHTPOJIS TIpoliecca U pe3ysbTara
pelleHrs] MaTeMaTHUeCKOM 3a/1auk, CaMOMOTHBALIUN U pedIeKCHH;

TIpeIBUJETh TPYAHOCTH, KOTOPble MOTYT BO3HUKHYTh TIPU PeIlleHrH 3a/jauy,
BHOCUTb KODPEKTHUBBI B [IesITeTbHOCTh HAa OCHOBE HOBBIX 0OCTOSITE/THCTB,
Hal/IeHHbIX OIMOOK, BBISIBJIEHHBIX TPYJHOCTEM;

OLIEHHMBAThb COOTBETCTBHE pe3y/bTaTa JAesTeJIbHOCTH TTOCTABJIEHHOM L€/ U
YCJIOBUSIM, OOBSICHSITH TIDUUMHBI IOCTU)KEHUSI UM HeJOCTY)KEeHHs 1ie/Ti, HaXOAUThb
OIIMOKY, aBaTh OLIEHKY MPHOOPeTeHHOMY OIIBITY.

3) OMOYUOHANbHBIU UHMeAAeKM:



BbIp@KaTh SMOLIMM TPU U3YUeHUM MaTeMaTUueCKux OOBbeKTOB U (haKTOB,
JlaBaTb SMOLIMOHA/ILHYIO OL[€HKY pelleHus 3a1aui.

INMPEIMETHBIE PE3YJ/IBTATHI

7 K/IIACC:

1) Wcnonb3oBaTh TOHATHUS MHOXKECTBA HATypa/ibHbIX YHCEeI, MHOXEeCTBa
LieJIbIX YKceJsl, MHOYKeCTBa PaljMOHa/IbHbIX UKCeJI [IPU PelleHrH 3a/jay, poBeieHur
paccykJeHu | Jo0Ka3aTelbCTB.IIoHMMaTh U OOBSICHATHL CMBIC/ TIO3WULMOHHOM
3aMMCH HaTypaIbHOr0 YMUC/Ia.

2) BpINOJHAT, coueTasi YCTHbIE U MTMCbMEHHbIE TPUEMBbI, apupMeTHUYecKre
JIeACTBUSA C PaLjMOHAIbHBIMU YMC/IaMH, UCTI0/Ib30BaTh CBOMCTBA YMCe/I U MpaBuia
JIeCTBUM, MIPUEMbI PallMOHAIbHBIX BbIUHC/IEHUH.

3) BeINOMHATE JeUCTBUSA CO CTENeHsIMU C HaTypalbHbIMU MTOKa3aTeIsIMHU.

4) HaxoauTh 3HaueHUs UMCJIOBBIX BbIPa)KEHUM, COZEPrKallX paljuOHaIbHbIE
yrc/la ¥ CTeNeHW C HaTypalbHBIM IIOKa3aTejieM, TPHUMEHSITb pa3HOO0Opa3Hbie
CrIocoObI U TIPUEeMbI BBIUKUC/IEHUS, COCTaB/ISATh U OlleHUBAaTh UMC/IOBbIE BhIpa)KeHUsI
TIPU pellieHrH TIPAaKTUUeCKUX 3a7lad U 3a/lau U3 APYTUX yueOHbIX MpeMeTOB.

5) OKpyrisaTh uYMuc/ia C 3a/laHHOM TOUYHOCTBbIO, a TakKXke I10 CMbIC/IY
MPaKTUUYeCKOM CUTyal|ud, BBIMOJIHATE TNPUKWAKY W OLEHKY pe3y/bTara
BbIUMC/IEHWH, OLIEHKY 3HAaueHWM UUC/IOBBIX BBID&KEHWW, B TOM UMUC/e TMpU
pelleHny TIPaKTUYeCKUX 3a/1au.

6) PelllaTh TeKCTOBbIe 3ajauud apr(MeTHUeCKHUM CIIOCOOOM, HCIIOTb30BaTh
TabJ/IUI[BI, CXEeMbl, UepTeXW, [ApPyrue CpeJCTBa IIpe/CTaB/eHUs [AaHHBIX TIIPH
pelLleHnu 3aau.

7) oka3biBaTh ¥ TIPUMEHSTh TIPU PeLleHUH 3a/1au TIPU3HaKU [1eJTMMOCTH Ha 2,
4, 8, 5, 3, 6, 9, 10, 11, npu3HaKu [e/JMMOCTA CyMMBbI U TIPOM3BeJEeHUs LeJIbIX
yucesl.

8) [IpuMeHsATh NMPU3HAaKK e/ IMMOCTH Ha 7 1 13.

9) PackiafibiBaTh HA MHOXKUTEJIM HaTypasibHbIe UMCIa.

10) CBobogHO omepupoBaTh TOHSTUSIMHU: UeTHOE UHC/I0, HeueTHOe YHCIIO,
B3aKMMHO IPOCThIE YUCIIA.

11) HaxoauTtb HanOO/IBIINNA OOIINI JeTMTe/lb U HauMeHbIllee 0011ee KpaTHOe
yuCesl ¥ UCTI0/Ib30BaTh UX MPU pellleHuH 3a/ay, IIPUMeHSTh aroputM EBkiuja.

12) OnepupoBaTh MOHSITHUEM OCTaTKa IO MOAYJ/IO, TPHUMEHSITh CBOWCTBa
CpaBHEHUM M0 MOJYJIIO.

13) HWcnonb3oBaTh anreOpavueckKyrd TEPMHHOJIOTHIO W CUMBOJIUKY,
TIPUMEHSITh ee B MPOoLiecce OCBOeHUsI yueOHOro MaTepuara.

14) Wcrnonb3oBaTb TIOHSITWE TOXKJECTBA, BBLITIOJIHATE TOXKJECTBEHHbIE
ripeoOpa30BaHusl BbIpaXKeHUH, /J0Ka3bIBaTh TOXKECTBA.



15) BreimonHATe fAeiicTBUS  (C/I0)KeHWe, BbIUMTAaHWE, YMHOXXeHHe) C
OJJHOWIeHaMU U C MHOroujleHamH, TNpPUMeHSTb (OPMYJ/bl COKpAIeHHOrO
yMHOXKeHUs] (KBagpaT W KyO CyMMmbl, KBagpaT U KybO pa3HOCTH, pa3HOCTh
KBa/IpaTOB, CyMMa 1 Pa3HOCTb KyOOB), B TOM UKCJIe [/is YIIPOII[eHUs BbIUMC/IEHUH.

16) CocTtaBnsTh W pellaTh JIMHEMHOe ypaBHeHWe WM CUCTeMY JIMHEeMHBIX
YPaBHEHWU TI0 YCJIOBUKO 3aJjlauM, MWHTEpPIIPeTUPOBaTb B COOTBETCTBUU C
KOHTEeKCTOM 3a/lauM TOJiyueHHbI pe3ysbTar. CTpouTh rpadvKu JIMHEeHWHBIX
bynkuumii. CtpouTh rpadvk GyHKUMU y = |X]|.

17) OnuchiBaTh C TMOMOIIBI (YHKIMM W3BECTHbIE 3aBUCUMOCTH MEXAY
BeJIMUMHAMU: CKOPOCTb, BpeMsl, pacCTOsiHWe, 1jeHa, KO/JIMYeCTBO, CTOMMOCTS,
TIPOU3BO/IUTE/ILHOCTD, BpeMsi, 00beM paboThl.

18) HaxoauTh 3HaueHMe (PYHKLMM M0 3HAUEHUIO ee apryMeHTa.

19) [lonumaTte  rpadmueckuii  criocob mMpeACTaBleHHsT U aHaIMU3a
vH(popMaluM, U3BAeKaTb W WHTEPNpPeTUpOBaTh HHMOpMAaLU0 U3 TrpadUuKoB
peasibHbIX MPOL|ECCOB U 3aBUCUMOCTEH.

20) Ucnonb3oBaTh CBOMCTBA (YHKLMM JJis1 aHa/lv3a T'Pa(UMKOB peasibHbIX
3aBUCUMOCTed (HynM (YHKIUH, TIPOMEXYTKHM 3HAKOIIOCTOSTHCTBA (DYHKILIUM,
TIPOMEeXXYTKU BO3pacTaHusi U yObiBaHUs (YHKI[MH, Haubosblllee W HavMeHbIiiee
3HaueHus1 QYHKLIUN).

21) Wcrnionb3oBaTh rpaduky AJjsi UCCIeI0BaHUS TIPOLIECCOB M 3aBUCMMOCTEH,
TIPY pellieHrH 3a7iau U3 APYTUX YueOHbIX TTPeIMeTOB U PeaslbHOM »KH3HHU.

22) [lenaTh MPUKUJKY U OLIEHKY JIMHEWHBIX U YTJIOBbIX BEJIMUUH NPEJMETOB B
peayibHOM YKHU3HH, pa3MepOB MPHUPOJHBIX 0OBHEKTOB.

23) Bnaset moHsiTHEM «TreoMeTpruueckoe mecTo Touek» (I'MT). Onpenensthb
OWCCeKTpUCY yrIja W CepeflMHHBIM TepreHAUKYJIssp K OoTpe3ky kKak ['MT.
[Tosb3oBatbcss  moHATHEM ['MT  1ipy  [JOKasaTe/bCTBE  eOMeTPUUYEeCKUX
YTBEpP>KJEHUH U TIPY PelleHnH 3a/1au.

24) BnajieTh MOHATHEM KacaTelbHOM K OKPY>KHOCTH, T10/Ib30BaThCsl TEOPEMOU
0 MepreHAUKY/ISIPHOCTH KacaTeJIbHOU U paJiiyca, TIPOBeJIeHHOTO K TOUKe KaCaHUSI.

25) [loka3bIBaTb paBEHCTBO OTPE3KOB KacaTe/JbHbIX K OKPY’KHOCTH,
MPOBEJ€HHBbIX M3 OJHOW TOYKH, W TIPUMEHSITb 3TO B PELIeHUH TeOMeTPUUeCKHX
3ajay.

26) Ioka3biBaTb ¥ TIPUMEHSITh TPOCTEMINEe TeOMeTpUUeCKre HepaBeHCTBa,
TOHMMATh UX MPAKTUYECKUN CMBICII.

8 KV/IACC:

1) IloHMMaTe ¥ MCMOJIB30BaTh TMPEACTAaBAE€HHS O PACIIUPEHUM YHCI0BBIX
MHO>KEeCTB.



2) CpobosHO  omepypoBaTh  TMOHATHSIMH:  KBaJpaTHBIM  KOpEHb,
apuU(pMeTUUYeCKrid KBaJlpaTHbI KOpEeHb, HPPALMOHAJBLHOE UHWC/I0, HaXOAUTh,
OllIeHHBaTh KBaZipaTHble KOPHH, WCIO/b3ys TPH HeOOXOJUMOCTU KasbKYJSTOP,
BBITIOJTHATE TMPeo0pa30BaHUs BBIPA)KEHUH, COZepXKall[iX KBaZipaTHbIe KOPHH,
VICTI0J/Ib3Yys1 CBOMCTBA KOPHEeU.

3) Ucnonb30BaTh HavasabHbIE TIPE/ICTABIEHNUS] O MHOXKECTBE JIeMCTBUTETbHBIX
yuces Ji/isl CpaBHEHUsI, OKPYTJIEHHsI M BbIUMC/IeHUH, W300paXkaTh [eHCTBUTe/IbHbIe
YyKrCJia TOYKaMU Ha KOOPAWMHATHOM TIPSIMOU.

4) Vcrionb30BaTh 3anucy 6OMBIINX U MaJIbIX UYKCeT C TIOMOILBIO 1eCATUYHBIX
npobeit u cremeHed uncia 10, 3amucbiBaTh WM OKPYTJ/ISATH UKC/AOBbIE 3HAUeHMUS
peanbHbIX BEJIMUYUH C UCTI0/Ib30BAHUEM PAa3HbIX CUCTEM U3MEepEeHHUN.

5) CBoOOfHO oOmepupoBaTh TOHATHEM OCTaTKa M0 MOJYJ/I0, TMPUMEHSTh
CBOMCTBa CpPaBHEHUM MO MOAYJ/IO, HAXOAUTb OCTaTKM CYMMBbI M MPOM3BEJIeHUS 10
JJAHHOMY MOZYJIIO.

6) HaxoauTb AomnycTUMble 3HaUeHUsl TepeMeHHbIX B JpOOHO-paliiOHa/IbHbIX
BbIDKEHUSIX.

7) TIpuMeHsITh OCHOBHOE CBOMCTBO PalfOHaIbHOM APOOH.

8) BoimoniHAT, ~ mpuBefeHMe — anrebpavueckux — Apobeir K oOijemy
3HaMeHarTeso, CI0KeHHe, YMHOXKeHHe, [lejieHue anrebpanueckux apobei.

9) BhINOMHATE TOXKAEeCTBeHHbIe TIPeo0pa30BaHKs Pal[UOHA/IBHBIX BbIPayKeHUM.

10) ITpumensiTe TIpeoOpa30BaHMsl BBIPDA)KEHUW [jisi peIlleHust pa3/TudHbIX
3a/ja4y U3 MaTeMaTUKU, CMeKHBIX [peZIMETOB, U3 peaJlbHOM NPaKTUKHU.

11) TIlprMeHATHL TIOHATHE CTEMEHW C LieJbIM I[I0Ka3aTeseM, BbIIOIHAT
npeoOpa3oBaHus BbIpaXKeHUM, CO/leprKalliuX CTereHU C 1ie/IbIM oKa3aTe/ieM.

12) Haxoguth [JOMYyCTMMBblEe 3HAY€HWs] TEPEMEHHBIX B BbIPAKEHUSIX,
coJlep>KalliX apu(pMeTHyecKre KBaJipaTHble KOPHHU.

13) BrimonHsATh 1Tpeobpa3oBaHys UppaI[MOHA/IBHBIX BhIPa)KeHHUM, UCIIO/b3Ys
CBOMCTBA KOPHEU.

14) PemiaTh ApoO6HO-pal[MOHa/IbHbIE YPaBHEHHSI.

15) PemaTe /nvHeliHble ypaBHeHMWsI C MapaMeTpaMH, HeC/IOXKHble CHCTeMBbI
JTMHENHBIX YPaBHEHUH C MapaMeTpamH.

16) [IpoBoauTh HUCCIeA0BaHUS YPaBHEHUN U CUCTEM YpaBHEHHUM, B TOM YHUCJIe
C mNpvMeHeHWeM rpaUyecKMx TMpeJCTaBleHUN (yCTaHaB/ivMBaTh, WMeeT JIU
ypaBHEHHE WM CHUCTeMa YpaBHEHUW peLleHHUs, eC/id UMEEeT, TO CKOJbKO, U
ripouee).

17) TlepexoauTh OT CIOBECHOM (JOPMYTMPOBKH 3a/lauM K ee anrebpanueckoi
MOJie/IM C TIOMOIIbI0 COCTaB/IeHUSI YpaBHEHUS] WM CHUCTeMbl YpaBHEHUH,
VIHTEPIIPeTUPOBAaTh B COOTBETCTBUU C KOHTEKCTOM 3a/jauM TTOJTyYeHHbIN pe3yJibTar.



18) ITIpuMeHSTH CBOWMCTBA UMC/IOBBIX HEPAaBEHCTB /IJii CPaBHEHWUS], OL|€HKH,
pellaTh JIMHEHHble HEpPaBeHCTBA C OAHOM TepeMeHHOU M UX CHUCTEMBbI, JaBaThb
rpauueckyr0 WJ/UIIOCTPALIMI0 MHOXKeCTBAa pelleHWl HepaBeHCTBa, CHUCTEeMbl
HepaBeHCTB. JloKa3bIBaTh HEPaBEHCTBA.

19) [loHuMaTh ¥ WUCIO/MB30BaTh (PYHKIMOHA/TbHbIE TIOHSITHSI M SI3BIK
(TepMHHBI, CMMBOJIMYeckre 0003HaueHus), orpeje/saTh 3HaueHWe (YHKLUU TIO
3HAuEeHUIO apryMeHTa, Omnpe/ie/siTb CBOMCTBA (DYHKLIUU 110 ee TpaduKy.

20) Ctpouth rpaduku (yHKIM, OMUCHIBaTh CBONMCTBA UMC/IOBOW (DYHKLIMM
no ee rpaduky. PacriosHaBaThb OCHOBHbIE BH[bl UeThIPEXYTOJIbHUKOB, WX
3/IEMEHTHI, MO/b30BaThC UX CBOMCTBAMM MPU pELIeHWHA TeOMEeTPUYeCcKUX 3ajau.
Pa3nmmuaTh TIpYM3HAKW U CBOWMCTBA MapasiiesiorpaMmma, pomba U TpsMOYTO/IbHUKA,
JIOKa3blBaTb WX W YBEPEHHO TMPUMEHSATb TIPU pELIeHUH TeOMeTPUYeCKUX
3a/1au.Pacno3HaBaTh 1IeHTPa/JbHO-CUMMETPUYHbIE (UTYpbl U HCIIOb30BaTh KX
CBOMCTBA TIPU peLIeHUH 3a/au.

21) BragieTb MOHATUSMU TI000KST TPEYTOMBHUKOB, KO3(duiireHTa mojobus,
COOTBETCTBEHHBIX 3/IEMEHTOB TOI00HBIX TPEYT0/IbHUKOB. VIMeTh Tipe/icTaB/ieHre O
rpeoOpa3oBaHu TOA00MS U 0 TOA00HBIX durypax. Ilosb30BaTbCsl MpU3HAKaMU
1o/jobvsi TpPeyro/JibHUKOB TIpY pellleHnHd reoMeTpuueckux 3afau. JlokasbiBaTh U
TIPUMEHSTh OTHOLIEHUS TTPOMOPLMOHATILHOCTH B MPSAMOYTOJIbHBIX TPEeYroJIbHUKAX.
Ioka3bIBaTh U TIpUMeHSTh TeopeMy Paneca. [IpyuMeHSTh 1101001e B TTPaKTHUYeCKUX
3a/javyax.

22) BbIBOgUTH W WUCMOJB30BaTh MpocTeliive (opMyJbl AJis TUIOLaAU
TpeyroJibHUKa, MapasiesiorpaMmma, poMOa U Tpareluu. BeraucasTs (pa3iuuHbIMA
crocobamMu) TIIOIIAb TPEYro/ibHUKA W TUIOMIAAW MHOTOYTOJBHBIX — (UTYP
(M0/Ib3YsICh, T/le He0OX0AUMO, KaJTbKy/IATOPOM). [IpUMeHsATh MeTOZ, TUIoLaze AJist
pellieHus 3a7jau. 3HaTh OTHOIIIEHHWE TIOMaZied MoJ00HBIX (UTYP Y IPUMEHSITh TIPU
perieHnu 3azau. [IprMeHsSITh TTO/TyueHHble YMeHUs B TIPaKTUUeCKHX 3a/lauax.

23) [IpumeHsATL  TIOJlyyeHHble  3HAHWS Ha  TPAKTUKE —  CTPOUTH
MaremMaTHyeCcKue MOZeNMu Ui 3a/ad  peajibHOW JKU3HAU U TIPOBOJUTH
COOTBETCTBYIOII[i@ BBIUMC/EHUSI C TIpUMeHeHWeM TMO[o0us U TPUTOHOMETPUU
(MTONB3YSICh, T/Ie HeOOXOANMO, KAJILKYISITOPOM).

9 KJ/IACC

1) CobomHo omepupoBaTh TOHATUSIMH: KOPeHb N-M CTeleHH, CTeleHb C
palMOHa/bHBIM TIOKa3aTe/eM, HaXOAWTb KOPeHb N-U CTeNeHW, CTeleHb C
palLlMOHANbHBIM TI0Ka3aTeseM, WCIO/b3ysi TIPU HeoOXOAWMOCTH KasbKYJISITOD,
TIPUMEHSITh CBOMCTBA KOPHS N-U CTETNeHH, CTeNeHU C paliMOHA/IbHBIM MOKa3aTesieM.

2) Ucnionb30BaTh MOHSATHE MHOXKECTBA J€MCTBUTEIbHBIX YMCE MPY PellleHUH
3a/1au, IPOBeJIeHNH PacCy KIeHUM U [J0Ka3aTebCTB.



3) CpaBHMBaTb M YNOPSIAOUMBaTh [JeUCTBUTE/bHbIE UHUC/IA, OKPYIJISATh
JIeMiCTBUTE/TbHbIE YUC/IA, BBITIOHATh TIPUKUAKY pe3y/bTaTa BbIUUC/IEHUH, OLEHKY
YMCJIOBBIX BbIpaXKEHUH.

4) CB00O0AHO OMepUpOBaThb TOHSATHEM KBAJ[PATHOTO TpexusieHa, HaXOJWUTb
KODHM KBa/IpaTHOTO Tpexu/ieHa.

5) PackniagpiBaTh KBa/IpaTHBIM TpeXU/ieH Ha JIMHEWHbIe MHOXKUTEH.

6) PeruaTh Hec0)KHbIe KBaJpaTHbIe ypaBHEHUSI C TapaMeTPOM.

7) PelliaTh HeC/I0’KHbIE CHCTeMbl HeJTMHEMHBIX ypaBHEeHUH C MTapaMeTPOM.

8) PeluaTh ypaBHeHUs, HepaBeHCTBA U WX CUCTEeMbl, B TOM YUC/Ie C
OrpaHUYEHUSIMH, HalIpUMep B L{e/IbIX YMC/Iax.

9) [IpoBOAUTHL MCCIEAOBaHUS YPABHEHUM U CUCTEM YDaBHEHUH, B TOM UUCJIE
C TpuMeHeHWeM TrpaduuyecKux Tipe/cTaBleHU (ycTaHaBAMBaTb, HMeeT JIU
ypaBHeHHe WM CUCTeMa YpaBHEHW pelleHUs, eC/lu HMeeT, TO CKOJbKO, U
ripouee).

10) PeliaTh TeKCTOBbIE 3a[jauM a/irebparuecKuM CIioco0oM.

11) Ucnonb30BaTh ypaBHEHUs], HEPaBEHCTBA U UX CUCTEMBI /1Jisi COCTaB/IeHHs
MaTeMaTUueCKOW MoOJie/id peanbHOM CUTyal[ud WM TPUKIaJAHON 3ajauy,
VHTEpIIPeTUPOBATh MOyYeHHbIe pe3y/bTaThl B 3a/laHHOM KOHTEKCTe.

12) CBoboaHO orepupoBaTh TMOHATUSIMH: 3aBUCUMOCTb, (QYHKLUS, Tpaduk
byHKI[MM, TIpsiMasi  TIPOTIOPLIMOHABHOCTb, JIMHelWHass (yHKuuWsA, obpaTHas
TIPOTIOPIIMOHATLHOCTD, TlapaboJia, rurep0osia, KyCOUHO-3aaHHask PYHKIIUS.

13) WUccnepoBaTh GyHKUMIO TI0 ee TpaduKy, yCTaHaB/IMBaTb CBOWMCTBa
¢byHkuuii: o6nacTe ompejeneHWs, MHOXECTBO 3HaueHUM, Hyad (QyHKIUH,
TIPOMEXXYTKM  3HAKOTIOCTOSTHCTBA, TIPOMEXXYTKM BO3pacTaHusi U  yObIBaHUS,
YeTHOCTh Y HEUeTHOCTh, HauOOo/Iblllee ¥ HaMeHbIIlee 3HaUeHus], aCUMIITOTHI.

14) Pacno3HaBaTh KBajipaTMUHYH (GYHKIUIO 10 ¢opMysie, MPUBOAUTH
NIpUMephl KBaIpaTUUHBIX (DYHKI[UI U3 peanbHON XXU3HU, (PU3UKH, TeOMEeTPUH.

15) Onpegenartb To0KeHUWe rpaduka KBaJpaTUYHOM (PYHKUUU B
3aBUCUMOCTHU OT ee KO3(PHULIMEeHTOB.

16) Crpouth TpaduK KBajpaTUUHON (YHKI[MH, OINMUCHIBaTb CBOMCTBA
KBaJpaTUYHOM (PYHKILIMM 110 ee rpaduKy.

17) Ncrnonb3oBaTh CBOMCTBA KBaZpaTUUHOW (PYHKLMY /I pelleHus 3a/au.

18) Ha npumepe kBajpaTUuHON (QyHKLIMK CTPOUTH rpaduk ¢pyHkmu y = af(kx
+ b) + ¢ c momoripio mpeobpa3oBanuil rpaduka hyHKIUN y=f(X).

19) UnnmroctpupoBaTh C MOMOIIBIO TpavKa peasbHYI 3aBUCUMOCTb WU
TIPOLIeCC 10 UX XapaKTePUCTUKAM.

20) CpobosHO  omepupoBaTb  TOHATHSIMHU: 1oc/iej0BaTe/IbHOCTb,
apu(dmMeTHuecKasi U reoMeTpruUecKasi pOrpecCUu.



21) 3ajmaBath MOC/Ae[0BATEe/ILHOCTH Pa3HBIMH CIOCO0aMU: OIMCaTeTbHBIM,
TaOJIMUHBIM, C TIOMOIIIbIO (hOPMYJIbI N-TO U/ieHa, PeKYPPEHTHBIM.

22) BbINOMHATE BBIUKCAEHUS C UCIOJ/Ib30BaHMEM (opMy/a N-ro ujieHa
apu(pMeTUUYeCKOM ¥ TeOMeTPUYeCKOM MPOrpecCruii, CYMMBI ITePBbIX N UJIEHOB.

23) M300paxkaTh u/ieHbI TTOC/Ie0BATeIbHOCTA TOUKaM{ Ha KOOPAWHATHOMN
TJIOCKOCTH.

24) Peliath 3a/jauu, CBSi3aHHbIEe C UXCJIOBBIMU MOC/I€/I0BATE/IbHOCTSIMU, B TOM
yuc/e 3aJauu U3 peasbHOM >KM3HU (C MCIOb30BaHUEM Ka/lbKy/siTOpa, LU(PPOBBIX
TeXHOJIOTUM).

25) Pacrio3HaBaTh ¥ TPUBOJUTL TPHUMEpPhl KOHEUHBIX U OeCKOHeuHBIX
1OC/e0BaTeIbHOCTEN,  OTPaHUUYEHHBIX  [10C/Ae[0BaTe/bHOCTEeH, MOHOTOHHO
BO3pacTariyx (yObIBaIOIMX) TOC/IeI0BaTeTbHOCTEM.

26) Vmeth mnpencraBieHHMe O CXOAWMOCTH I[0C/Ie[0BaTe/bHOCTH, yMeTb
HaXOZWUTb CyMMY OeCKOHeuHO yObIBarolljell reoMeTpHUUeCcKou ITpOrpecCuu.

27) IlpuMeHsITh METO/, MaTeMaTUUeCKOW MHAYKIMY TIPU pelleHrH 3a/au.

28) [loka3bIBaTh TeOpEMY CHHYCOB U TeOpeMY KOCUHYCOB, TIPUMEHSITh UX [IJIs
HaxO0KJEHUs1 PA3/IMUHbIX 3/IEMEHTOB TPEYro/ibHUKA («pelleHre TPeyroJbHUKOBY),
TpU pelleHWHd TreoMeTpUYecKux 3afay. [IpUMeHsTh MOydyeHHble 3HAaHUS ITIpU
pelleHny TIPaKTUYeCKHX 3a/1au.

29) IlpumeHATH> TPUTOHOMETPHUIO B 3aj@4aX Ha HaXOXKJAeHWe ILIOIaju,
BLIBOIUThL W B/a/leTb TPUTOHOMETpPUYeCKMMHU ((opmysiaMyd sl TUIOLAAU
Tpeyro/ibHUKa, TlapasijiesiorpaMma, pom0a, Tpariel[id, BBIBOAUTb W TIPUMEHSTh
dbopmyny I'epoHa u dhopmyy [/1s1 TUIOIIA/ANA BBITTYK/IOTO YeThIpeXyrobHUKA.

30) Nwmeth mipeAcTaB/ieHWe O TOMOTETHH, TPUMEHSITb B TIPAKTUUECKUX
CUTyaLUsX.

31) Ucnonb3oBaTh TeopeMbl UeBbl 1 MeHe1asi TIpY pellleHUM 3a/iau.

32) Wcnonb3oBaTh TeOpeMbl O BIMCAHHBIX YTJax, yriaax MeX[y XOpAamMHu
(CeKyLLMMU) U yI/ie MeX/ly KacaTeJIbHOM YW XOP/0U NPU PeIleHUU reOMeTprUUYeCKrUX
3amau. /loka3piBaTb M MNPUMEHSTb TeOpeMbl O TPOU3BENEHUN OTPe3KOB XOpZ, O
TIPOU3BEIeHUH OTPE3KOB CEKYILMX, O KBaJ[paTe KacaTebHOM.

33) BnageTs MoHSATHEM KOOpPAWHAT Ha TIJIOCKOCTH, paboTaTh C ypaBHEHHEM
NpsIMOM  Ha TIJIOCKOCTU. BiajileTb TOHATUSIMUA  YTJI0BOrO0 KO3(duilieHTa u
cBOOO/IHOTO ujleHa, TIOHUMaTh WX T'eOMeTPUUECKUM CMBICT U CBSI3b YIJIOBOTO
Ko3dduieHTa C Bo3pacTaHWeM U yObiBaHWEM JIMHeWHOW (GYHKIWHA. YMeTb
pellatb METOAOM KOODJMWHAT 3a/auM, CBsI3aHHble C T1apa//IeJIbHOCTBIO U
TepreHAVKYJ/ISIPHOCTBIO TIPAMBIX, TepeceueHreM TIpsIMbIX, HaXOXJEHUEeM TOYeK
riepeceyeHus.



34) BbIBOJUTb U B/aJileTh ypaBHeHUEM OKPY)KHOCTH. VI Cro/ib30BaTh MeTO[
KOODAUWHAT [/ HaXOK[EeHHs IlepeceueHrid OKPY)XHOCTeM W mpsMbIX. Biagetsb
dbopMyaMu pacCTOsiHUSI OT TOYKM [0 TpPsIMOM, TUIOLIAAM MapasiejiorpaMMa B
KOOpAWHATaX, WMeTh TOHATHe 00 OpHeHTUpOBaHHOW ruiomaAu. Ilo/ib30BaThCs
METOJOM KOODJAWHAT Ha IUIOCKOCTH, TIPUMEHSITb €ero TMpU  pelleHUuU
reOMeTpUueCKUX U TIpakKTAYeCKWX 3afady. [IpuMeHSTp MeTOJ KOOpAWHAT B
MPaKTUKO-OPUEHTHUPOBAHHBIX TeOMEeTPUUeCKHX 3ajauax.

35) Bnazsets noHATHEM BeKTOpa. YMeThb CK/IaJibIBaTh U BbIUWTATh BEKTOPHI,
YMHOXaThb Ha YMC/I0, B/aJeTh TpaBWIaMW TPEYroJbHUKA M Tapasiesiorpamma.
BiiajleTb npakTUYeCKUMU MHTepIIpeTalyssMyd BEKTOPOB. YBEPEHHO I10JIb30BaThbCsl
KOOpAWHaTaMU BeKTopa. BrazeTb C/0)KeHWeM W BBbIUMTAHUEM BEKTOPOB,
yYMHOKeHHeM BeKTOpa Ha UKC/I0 B KOOpJuHaTaX. VIMeTh TipeficTaB/ieHre 0 Oa3uce
(Ha rockocTH). PackiazibiBaTh BeKTOPHI 110 6a3ucy. PackiaibiBaTh BEKTOPHI CUJT C
TOMOIIIBI0 MPOELIUPOBAHUSI U TPUTOHOMETPUYECKUX COOTHOIIeHuH. [IprmMeHsTh
ToJiyyeHHbIe 3HaHUSI B TIPOCTEUIIMX (PU3NUeCKUX 3ajjauax.

36) BnageTh TOHSATHEM CKaJISIPHOTO TIPOU3Be/IeHUs BEKTOPOB, MIOHUMaTh €ro
reOMeTpUYeCKUd CMBICJI W yBEPEeHHO II0/1b30BaThCSl €ro BbIPA)KEHUEM B
J1eKapTOBbIX KOOpAMWHATax. 3HaTh AUCTPUOYTUBHOCTH CKa/ISIPHOTO TIPOM3Be/leHus
Y ero CBsA3b C MpoeLypoBaHreM. [IpuMeHATs CKalsgpHOe MpOu3BeJieHre BEKTOPOB
[/ HaXOXKJEHWs [JIMH U YTIJIOB. PemaTeb reoMeTrprueckue 3ajjauv C IOMOILBIO
CKa/IIpHOTO Tipou3BefieHus. VCno/ib30BaTh CKassipHOE MPOM3BeJeHre BEKTOPOB B
anrebpanyeckux U pr3nueckux 3aziauax.

37) BnagieTb MOHATHUSMU NPAaBUIBHOTO MHOTOYTO/IbHUKA, JJIMHBI OKPY>KHOCTH,
JUTUHBI TyTU OKPY>KHOCTH U paJlMaHHOW Mephl yTJia, BBIYUC/ISITh MUIOL[a[b Kpyra U
ero yacter. [loHumaTh cmbica uucna T. [IpyUMeHSITH TIONyueHHble YMeHUsl TIpU
pellleHMM TMpaKTUYeCKuX 3ajay. 3HaTb HMCTOpHUYecKue CBefleHHsi 00 M3MepeHUU
JJTMHBI OKPY>KHOCTH U TJIOLAM KpyTa.

38) lmethb mpejcTaBieHHe O Tpeobpa30BaHUM TIJIOCKOCTH, O JABWDKEHHSX.
HaxoguTb ocH, 1eHTpPbl CUMMETpUU (UTYyp, LE€HTPbl IIOBOPOTA, HAXO[AWUTb
KOMTIO3UIMM TPOCTEUINX TipeoOpa3oBaHuii. [IpUMeHSTh ABWKEHUs TIJIOCKOCTH
TP pellleHnur TeOMeTPUYeCKHX 3a/1au.

39) [IpyMeHsITb  TIOMyYeHHble  3HAaHWA HA MPAKTUKE —  CTPOMUTH
MaremMaTHUyecKue MOJeMu [Jjs 3aJad peajibHOW JKU3HAU U TIPOBOAUTH
COOTBETCTBYIOII[M€ BLIUKCIEHUSI C TIPUMEeHeHUeM TT0/I00Us U TPUTOHOMEeTPUUeCKUX
byHKIHH (TT0/1b3Y5Ch, T/le He0OXO0ANMO, KaTbKYJ/ISTOPOM).



TEMATHNYECKOE IVNTAHUPOBAHUE
7 KITIACC

J/IEKTPOHHBIEe
Ne HaumeHoBaHuUe pa3/ie/ioB U TeM KonmmnuectBo OcHoBHoOe OcHoBHBIE BU/IbI (mudpossbie)
n/n NPOrpaMMbI 4acoB cojep>kaHue JeATe/TbHOCTU oOpa3oBaTe/IbHbIE
pecypchbl
Nctopus
BO3HUKHOBEHUS U
pasBUTUSA
reoMeTpUH.
[TousaTHA:
aKCHUoMma,
TeopeMa, CemuHap: 13
CBOWCTBO, HCTOPUU
TIPU3HaK, BO3HUKHOBEHUS U
Jl0Ka3arenbCTBO, pasBUTHSA
1 OnemeHTbI ucTopur. OOIIMe TTOHATHUS 10 orpezieneHue. reoMeTpuu. MuHuU-

reomeTpun. OCHOBHbIE QUTYPHI

NHucTpymeHTs! /15
H3MepeHUN U
MOCTPOEHUH.
BsaumHoe
pacrioyioykeHue
TOUeK Ha MPSIMOM.
W3mepenue
JU/TUHBI OTpe3Ka,
paccTosiHue
MeKJy TOUKaMH.
BsaumMHoe

HCC/Ie/IOBAHKE: UTO
Takoe, TeoOpeMa,
CBOMCTBO, MpPU3HaK,
JI0Ka3aTe/bCTBO,
orpezie/ieHHe




pacrioyioyKeHue
NPSIMBIX.
JlomaHas. Bubl
JIOMaHbIX. [lMHa
JIOMaHOM.
MHOrOoyroJIbHUKH.
ITepumetp
MHOTI'OYT'0JIbHYKA.
ITousaTue o
BBINYK/IbIX U
HEBBIITYKJIbIX
MHOI'OYTOJIbHUKAX

Yucsia v BbIUUC/IeHU. [JeumMoCTb.
CroKeTHble 3a/jauu

JenmimocTs U eé
CBOUCTBA.
[IpusHaku
JleJIMMOCTHU Ha 4,
6, 8, 11.
IIpusHaku
JIeJTMMOCTH Ha 7,
13
(YHUBepCa/ibHbIM
croco0). Pemienue
3a/a4u
TOBBIIIIEHHOU
CJI0KHOCTH.
Perienue 3a7jau Ha
JlelTMMOCTb.
ApudmeTruecKuii
MeTOZ, peLieHust
CIO’KeTHBIX 3a/iau

WccnenoBaTe/bcKast
paboTa: e TMMOCTh
Y ee CBOMCTBaA.
Hduckyccus:
COOTHEeCeHHe THUIIa
3a/lauv ¥ MOJIeJIu.
CpaBHeHue
apu¢MeTHUeCcKoro
Y a/irebpanyveckoro
MeTOo/ia peleHust
3a/lau; JOCTOMHCTBA
Y HeJJOCTaTKHU.
Marematuueckoe
COpeBHOBaHUe —
pelleHue
CIOKeTHBIX 3a/iau
pasHbIMU MeTO/laMU




TpeyrobHUKY.
PaBHbIe
TPeyro/bHUKU B

reoMeTpPUUeCKUX
[IpakTHKyMm 1o
KOH(UTypaLusx.
pellleHHIo 3a/a4.
IIpusHaku
Uccnenosanue:
TpeyrosibHuKHU. [Ipr3HaKy paBeHCTBa 6 paBeHCTBa
aBHbIe
TPeyro/bHUKOB TPEyTOJIbHUKOB. P
TpPeyro/JIbHUKHU B
[IpusHaku
reoMeTpUYeCKUX
paBeHCTBa
KOH(Uryparusix
MIPSIMOYTOJIbHBIX
TPeyrOJIbHUKOB.
[lepnienuKynsp u
HaKJ/IOHHas
IIpencrasnenve
3aBUCUMOCTH [IpakTriKym no
MeXIy pelLLeHN0
BeJIMUYMHAMU B TMPaKTHUKO-
BUJie GOPMYJIBI. OpPUEHTUPOBaHHBIX
CrerneHu, 3aJla4 Ha
MHOTOYJIEeHBI, HaxoXJeHue
nipeobpa3oBaHue HEeU3BeCTHBIX
Asnrebpanueckrie BbIpaKeHUsT 10
MHOT'O4JIEHOB, BeJIMYUH C
JIeHCTBUS C TIpUMeHeHreM
MHOTIO4WIeHaMH. dopmy.
MHorounen NccnepoBarenbckas
CTaH/IapTHOTO paboTa: KaKk HalTH
Buza. CrereHb KOpeHb
MHOI'OY/IeHa. MHOrou/ieHa?

Kopnau




MHOIr'o4/1eHa.

Haxoxenuve
KOpHeu
MHOTOU/IeHa.
[ okaszaTenbCTBO
TOXK/leCTB. Pa3Hble
MOAXO0/IbI K
JlOKa3aTebCTBY
TOXK/]eCTB
NccnepoBaTenbckas
abora (B ToM
CooTHolLIeHUs P (
yucse ¢
Me CTOPOHaMU
KAy CTOP HCI0/Ib30BaHUEM
Y yrjamu
«MaTeMaTU4eCKUx
TpPeyroJbHUKA.
peyT TaKeTOB»):
HepaseHcTBO
reoMeTpuyYecKue
TpeyroJibHUKA.
HepaBeHCTBa.
TpeyrojibHUKH U reOMeTprUUecKre HepageHnctBo 0
. [IpakTrKym 110
HepaBeHCTBa JUTMHE TOMaHOM.
pelleHur0
HepaseHcTBO
MPaKTHUKO-
MeXIy
OpHUEHTUPOBAHHBIX
TepreHgVKY/ISpOM
. 3a/1aQu.
Y HaKJIOHHOM.
MopenupoBaHue C
Paccrosnue ot
5 TOMOIIIbIO
TOYKU 10 TIPSIMOU
MPOrpaMMHBIX
CpesCTB
PaBHOCHJIBHOCTB CamocTrosiTesibHOE
YpaBHeHUs1 U CUCTeMbI YpaBHEeHUM ypPaBHeHU OTKpBITHE:
JIuHeliHble JIMHeWHbIe




ypPaBHEHUs U UX
CUCTEMBI.
Ornipepenienue
yuc/ia KOpHer
JTMHEMHOT 0
ypaBHEeHUsI.
Penienue
JTUHENHBIX
yPaBHEHU,
CoJieprKalux 3HaK
MoayJid. PelieHue
JTUHEeNHBIX
ypaBHeHUH C
rapaMeTpamu.
Pewrenne crcrem
JTUHENHBIX
ypaBHeHUM
pa3sHbIMU
MeToJaMu

ypaBHeHUs U
HepaBeHCTBa C
rapaMeTpamu U Ux
CUCTEMBI.
NccnepoBaTenbckas
pabora (B ToM
yucse C
WCI0/Ib30BaHHEM
«MaTeMaTH4eCKUX
MaKeTOB»):
JIMHEVHbIe
ypaBHeHwUs,
coZiepskalye 3HaK
MOZYJISl.
[IpakTHKy™m 1o
pelleHuto 3a/jau: OT
MPOCTOTO K
CJIOXKHOMY —
pellleHre CUCTEeM
JIMHeWHbIX
ypaBHEHU
pa3HbIMU
MeTO/IaMHU.
Marematuueckoe
COpeBHOBaHUe —
pelleHue
MaTeMaTU4YeCKUx
3a/jay 1o TeMe

OceBas cummeTpust

DuUrypsl c oceBou
CUMMeTpUeH.

WccnenoBarenbckast
paboTa (B ToM




[Ipumepsl yucsie ¢

CUMMETPUU B VICII0J/Ib30BaHHEM

OKpY>KaroLiem «MaTeMaTU4eCKHUx

Mupe TIaKeTOB»).
ITocTpoenue
Mozienel (B TOM
yucse C
VICTIO/Tb30BaHKEM
«MaTeMaTU4eCcKUx
rakeToB»). [IpoekT:
CUMMeTpHUS B
OKpY’KarollleM Mype

Cymma

BHYTPEHHHUX [TpakTrKym no

YTJI0B peLLeHHI0

MHOT'OYT'0JIbHUKA MPaKTHUKO-

Y CyMMa BHELIHUX | OPUEeHTHPOBAHHBIX

MHoroyronbHUKU. OKpY>KHOCTb Y1708 BEITYKIIOTO SaAat.

MHOTOYTOJIbHUKA. WccnepoBarensckas

KacarenbHas u paboTa: B3auMHOe

ceKy1as K pacrioyioyKeHue

OKPY>KHOCTH. OKPY>XKHOCTH U

OKpY>XHOCTB, NIpSIMOU

BIMCaHHAs B yTroJl.

ITouck obnactu NccnepoBarenbckas

oTIpe/ieNIeHuUs U pabora (c

DYHKLUU MHOJKeCTBa VICTIO/Ib30BaHKEM
3HaYeHU! «MaTeMaTU4eCKHUxX

GbyHKIMU.

MaKeToB»): B TOM




Wcrnionbs3oBaHue
Pa3/TUUHBIX
Crioco00B 3a/jaHus
GbyHKLIMU.
Ncnons3oBanue
CBOWCTB (pyHKLIMI
JU1s1 aHa/M3a
rpauKoB
peanbHbIX
3aBUCUMOCTEMN
(Hym1 pyHKLUY,
TIPOMEXYTKH
3HAKOTIOCTOSIHCTBA
yHKIIY,
TIPOMEXYTKH
BO3paCTaHus U
yObIBaHUs
yHKIIY,
HauboJibIlIee U
HavMeHblllee
3HaueHUs
byHKUIMN).
I'padmkmy,
KYyCOUHO-
3a/laHHbIe

byHKUMN

YKC/Ie CpaBHeHHe
CBOMCTB (PyHKLIMU U
UX rpavkoB B
3aBUCUMOCTH OT
napaMeTpoB

10

['eomeTpuyeckue Mecra TOUYeK

BzanmHoe
pacrioyioKeHue
OKPY>KHOCTH U
TIPSIMOM.

IIpakTuUKyMm:
IIPAKTHUKO-
OpHEeHTUPOBaHHbIe
3a/lauu Ha




[Ipumepsl
reOMeTpHUYeCKUX
MeCT TOYeK Ha
IIJIOCKOCTH.
Merton
reoMeTpUYeCKUx
MeCT TOYeK IpU
pellieHAn
reoMeTpUYeCKUx

3azau

B3aUMHOe
pacriosoxxeHue
OKPY’KHOCTH U
NIPSIMOM.
CamocTosTensHoe
OTKpbITHE: UTO
Ttakoe ['MT?
IIpakTHKyMm 10
pellleHHIo 3a/ja4y Ha
I'MT

OBLIEE KO/IMYECTBO YACOB I10
ITPOI'PAMME

68




8 KVIIACC

JJIeKTPOHHbIe
Ne HaumMeHoBaHMe pa3/je/ioB U TeM KosinuecTBo OcHoBHoe OcHOBHBIE BHBI (iyudpoBbie)
n/n NMporpaMmsbl 4acoB cojiep)KaHue AeATe/IbHOCTH oOpa3oBaTe/bHBIE
pecypcsl

KBazipaTHbIli KOpEHb.
Beinonnenve
orepaLuii ¢

[IpakTHKy™m 1o
VppaLMiOHa/IbHBIMU

pelleHuIo 3a/jau; OT
yucaaMu. ToyHOCTB

MPOCTOr0 K

Yucsa v Bbrunc/ieHus (KBaJpaTHbie NIpUO/IVKeHHsT
CJI0KHOMY .
1 KOPHH, UppaLMOHa/bHbIe UKC/Ia, 10 VppaLMOHA/ILHOTO y
WccnepoBatenbckas
CTerneHu) yKCsIa Mpy peleHnH 5
abora.

3agau. OkpyrieHue P

KsagparHble
VppaLMOHA/IbHBIX

KODHU.
yuces, PUKUKa
pe3yJibTaTa
BBIYUC/IEHUM
Ipob6Ho-
paLoHabHbIe
BBID&)KEHUSI.

IIpakTHKyMm 110
Crenenu.

eIlIeHUIO 33/]au: OT
2 Anrebpanueckue BbIpayKeHUsI 4 BeinosiHeHue P A

MPOCTOro K

TO>K/|@CTBEHHBIX
. CJI0’KHOMY

ripeobpa3o—BaHuUi
paLMOHaIbHBIX

BbIpakKeHHH




[Tapannenorpamm,
€ro NpU3HaKu U

[IpakTrkym no

CBOMCTBa. pelleHuto 3a/jau: OT
[IpsAMOYTOJIbHUK, MPOCTOrO K
UeTHIpexyrOLHHK 3 pom0, KBajpaT, ux CJI0’)KHOMY.
TIPU3HAKU U HWccnenoBarenbckas
cBoicTBa. Tpamnenys. pabora. 3HaKOMbIe
PaBHOOe[peHHAst He3HaKOMble
TpareLys, eé YeTbIpexXyr0JIbHUKU
CBOWCTBA Y MPY3HAKU
KsagparHbie WccnenoBaTtenbckas
ypaBHeHusl. pabora:
Ornpesienienue PaBHOCHU/IBHOCTD U
PaBHOCHUJIBHBIX C/lefiCTBHE.
yPaBHEHUH. [TpakTHKy™m 1o
[IpuMeHeHre CBOMCTB | peLIeHHI0
yPaBHEHUM C OJJHOU CHO’KEeTHBIX 3aZau.
repeMeHHOM. [IpakTHKy™m 1o
Onpepenenve pelleHuto 3a/jau: OT
KO/IMYeCcTBa MPOCTOrO K
YpaBHeHUs1 U HepaBeHCTBa 12 .
JeVCTBUTE/IbHBIX CJI0XKHOMY —
KOpHeil KBa/IpaTHOTO JpobHO-
ypaBHeHUs1. PellleHre | paluOHa/bHbIE
ZpobHo- ypaBHeHMUs.
paLMOHa/IbHBIX HWccnenoBarenbckas
ypaBHEHHH, paboTa (B ToM
CBOJALLMXCS K quce ¢
JIMHEeVHBbIM W K VICTI0/Ib30BaHUEM
KBa/lpaTHbIM «MaTeMaTU4yeCcKux
yPaBHEHUsIM, TaKeTOB»):




WICTIO/Ib30BaHKUe
MeTo/la 3aMeHbI
repeMeHHOM.
Perienune TekCTOBBIX
3a7iau
arebpanuecKumM
criocobom: Tiepexo
OT CJIOBeCHOU hopMmy-
JIMPOBKU YCJIOBUSI
3aJjauu K
anrebpanueckoi
MO/Ie/Iv Ty TeM
COCTaBJIeHUSsT
ypaBHeHUsI; pellieHre
COCTaBJIEHHOTO
ypaBHeHus;
VHTepIpeTaLys
pesy/bTara.
I'paduueckas
VHTepIIpeTaLys
yPaBHEHUH C IByMsI
riepeMeHHbIMU

rpaduyeckas
VHTepIIpeTaLys
yPaBHEHUM C IBYMSI
repeMeHHbIMMU.
MopenpoBaHue
pas3/INYHbIX
CUTyauun

LIeHTpanbHO-CUMMETPUUHBIE
¢burypsl. ITporopiivioHaIbHbIE
otpe3ku. [Tomobue. ITpeobpa3zoBaHe
riozfiobust. ITnormaan.

®opMy/IMPOBKa
oripejieNieHus1 U
[l0Ka3a-TebCTBO
CBOMCTB LIEHTpa/bHO-
CUMMEeTPUU-HBIX
¢uryp. Cpeansis
JIMHUS TPEYTOJIbHYKA.
CpenHsisi TUHUSA

CamocrosiTesibHOe
OTKpBITHE: UTO
TaKoe
npeoOpa3oBaHue
nozo6ust?
WccnenoBarenbcKas
paboTa (B ToM
YKce ¢




Tpaneyuu. Teopema
darneca.
[TponopiioHabHbIe
oTpe3ku. BeneHuve
TIOHSITUS
ripeobpa3oBaHusi
no06ust ¥ ToJ0O6HBIX
¢uryp. CooTHOLIEHNS
B TTO/I0OHBIX
¢durypax. 3agauu Ha
HaXoyK/leHue
TIIOIAZM C
WCII0/Ib30BaHUEM
pa30ueHys Ha YaCTH U
JOCTpavBaHUe.

MerTop riionaziei.

VICTIO/Ib30BaHUEM
«MaTeMaTU4eCKux
MaKeToB»): UTO
Takoe (pakrasn?
IIpakTUKyMm 110
pelleHuto 3a/a4

[oka3aTesibCTBa HEPABEHCTB

O1ieHKa 3HaueHus
BbIDa)KeHUSI C
VICII0JIb-30BaHyeM
HepaBeHCTB.
[IpyMeHeH1e CBOMCTB
HepaBeHCTB B X07ie
pelleHus 3a7au.
OripenienieHue
PaBHOCUJTbHBIX
HEPaBeHCTB.
JlokaszaTenbCTBO
HepaBeHCTB. PereHuve
TeKCTOBBIX 3a/ja4 C
TOMOILIBIO JIMHEWHBIX

IIpakTueckas
pabora:
MOCTPOEHUe
Mojenei —
HEepPaBeHCTBO KakK
MO/ieJib peanbHOM
CUTYaLUH.
CamocrosiTeNibHOe
OTKDBITHE: METO/bI
JlOKa3arenbCTBa
HEpaBeHCTB.
Marematuueckoe
COpeBHOBaHUe —
peleHue 3aja4y




HEpaBeHCTB C OZJHOU
riepeMeHHOM.
Nccneposanue
JIMHEMHOT 0
HepaBeHCTBa C OJJHOU
repeMeHHOM C
rapamMeTpoMm

pa3HBIMU
MeTOo/laMH.
WccnenoBaTtenbckas
pabota: nuHeliHOe
HEepaBeHCTBO C
OJJHOU NepeMeHHON
C rapamMeTpom

[Tpsimoyro/bHbIE TPEYTObHUKU

Teopema IIugaropa u
ee rpyMeHeHue.
[okazarenbCcTBO
COOTHOLIEHUUN MeXIy
MPOMNOPLIMOHATEHBIMU
OTpe3KaMH B IPSIMO-
yTOJIbHOM
TPeyTroJIbHUKE.
IIpumenenune
COOTHOIIIEHUH MpHr
pelLleHnr
reoMeTpuUecKrux
3a71ay.
TpuroHomerpuyeckue
byHKIMY B
NIPSIMOYTOJIBHOM
TPeYTO/IbHUKE.

[IpakTrKym 1o
peLLeHNIO
MpaKTUKO-OpUeH-
THPOBAHHBIX 3a/lau.
CamocrosTenbHOe
OTKpBITHE: UTO
3Haro Ipo
TMPSIMOYTOJTbHBIN
TPEYrOJIbHUK?
Marematuueckoe
COpeBHOBaHUE —
pelleHue 3a7a4
pasHbIMU MeTO/IaMU

DyHKLIUU

ITouck obmactTu
orpeiesieHUs U
MHO>KeCTBa 3HaueHUH
dynkiuu. I'paduk
¢byHkupmu k/x.

WccnenoBaTtenbckas
pabora (B ToM
yucie ¢
WCII0/Ib30BaHeM
«MaTeMaTU4eCKux




dyHKIMs BUA (ax + MIAaKEeTOB»):

b)/(cx + d) WccejoBaHue
GbyHKLUMN.
CamocrosiTesibHOe
OTKpBITHE:
dbyHKkIms Bua (ax
+ b)/(cx + d)
WccnenoBarenbckast
paboTa: e TMMOCTb.

dopmynmMpoBKa CamocTosiTenbHOe

oripe/ie/ieHust OTKpBITHE:

JIleTMMOCTH Hallero, CpaBHeHMUe TI0

yKCeJl, C)aBHUMBIX T10 | MOZYJIIO.

JTAHHOMY MOJYJIIO. [TpobneMHbIH

BrirosiHeHye MPaKTHKYM:

AejieHrsda C OCTAaTKOM.

pelieHye 3aaa4 Ha

9 Uuicsia ¥ BEIYKC/IeHUS: JeJTUMOCTD [okasatenbCTBO U TTIOUCK OCTaTKOB
TpUMeHeHre CBOWCTB CYMMBI U
CpaBHEHUH 110 IpOM3Be/eHuUs 110
MOZY/JIFO. MOJYJIO.
Haxoxxzgenue Marematuueckoe
OCTaTKOB CyMMBI U COpeBHOBaHUe —
TIPOU3-BeJIeHUs T10 pellieHue 3aJjay Ha
JlaHHOMY MOJYJIIO [leTUMOCTh U
CpaBHeHuUe 10
MOZYJIrO
Briucannblie u
BrnicaHHble 1 OnvcaHHbIe [TpakTykym o
10 LIeHTpa/IbHbIe YIJIbI.

UeThIpeXYyTr0JIbHUKH

YTIbl MEXIY

pelIeHuro 3a4a4: OT




XopZamu 1 IPOCTOrO K
CeKYLL[MH. C/IOKHOMY
BnucanHbie u
OIMCaHHbIe
YEeTBIPEXYTO/IbHUKU.
B3aumnoe
pacrioyioyKeHue AByX
OKpY>KHOCTel
WccnenoBarebcKas
abora:
BeimonHenue P
. UeTbIpexyrobHUKA
[ToBTOpEHME, 00006IIIEHHE, HUCCe0BaTe/TIbCKOU
11 3 Y OKPY>XKHOCTHU
CHCTeMaTr3alvs paboThl. BeinmonmHeHue
ITpoexkT:
Y 3allliTa MpoeKTa
YeTbIpexyrobHUKA
1 OKPY>KHOCTH
OBIIEE KO/IMYECTBO YACOB I1IO 68
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9 K/IACC

JJ/IeKTPOHHbIE
Ne HanmMeHoBaHMe pa3/iesioB U KommuecTBO OcHoBHoe OcHOBHBIE BHBI (iyudpoBbie)
n/n TeM MPOrpamMMbl 4yacoB cojep>kaHue AesITeTbHOCTH oOpa3oBaTe/bHBIE
pecypchbl
PemeHnie ypaBHeHUH C
rapaMeTpom CamocrosTenbHOe
asiredpanuecKumM OTKpBITHE: pellieHre
METO/IOM. ypaBHEHHH C TapaMeTpOM.
['pacduueckuii meTo[ [TpaKTUKyMBI T10 pellieHHI0
pellieHus1 ypaBHEHUH C 3a/jau: OT MPOCTOTrOo K
rapaMeTpoM CJIO)KHOMY — IPOOHO-
I'paduueckas paLloHaIbHble YpaBHEHUsI
VHTepIripeTaLys Y HepaBeHCTBa C
1 YpaBHeHUs1 U HEpaBeHCTBA C 5 pelleHus] ypaBHeHUsI C rapaMeTpOM.
rapaMeTpom [IByMsi lepeMeHHbIMU U | VlccieoBaTenbCcKye
CUCTeM ypaBHeHUM C paboThI: pelieHKe 3a7au C
JIByMsI [IepeMeHHbIMH. rapaMeTpamu —
VccnepoBanue cuctem anrebpanueckM MeTO/IOM;
HeJIMHeNHbIX rpaduueckuM MeTos[oM (B
yPaBHeHUH C TOM UYHCJIe C
rnapameTpoM. PemieHne | ucnonb3oBaHuEM
HEepaBeHCTB C JBYMs «MaTeMaTU4yeCcKux
repeMeHHbIMU U UX TaKeTOB»)
cuUCTeM
DopMyib IIpakTUKyMBI TI0 pelleHuto
2 Perienvie TpeyrosibHUKOB 6 npuBefeHus. PelieHue 3a/1au. MaTemaTuyeckoe

MPaKTUUECKUX 3a4d4 C

COPE€BHOBaHHE — pellIeHre




VICTI0/Ib-30BaHUEM
TeopeMbl KOCHHYCOB U
TeOpeMbl CHHYCOB.
®opmyia 'epona.
®opmyiia mionasu
BBIITYKJ/IOTO
YyeTbIpexyro/IbHYKA.
CooTHoLLIeHUsT MeXAy
TPUTOHOMETPUYECKUMU
GYHKLIUSMU.
[Tpocreiiiiivie hopmyJibi
TIpUBe/IeHUs U3 reo-
MeTpUYeCKHUX
CooOpakKeHHH.
Peitienue 3agau
VICTI0/Ib30BaHVEM
TeopeM KOCUHYCOB U
CUHYCOB, HaXOXJjeHHe
pazryca OIMCcaHHOU
OKPY>KHOCTH

reoMeTpUUeCKUX/TIPaKTUKO-
OPUEeHTUPOBAHHBIX 3a7lau
pa3HbIMU MeTOZ,aMU

Anrebpanueckue BbIpayKeHUsI

10

CrerneHs
paliOHaIbHbIM
roKasaresieMm.
Ornpepiesienrie KOpHs n-
Y CTereHU U CTereH! C
paLioHaTIbHbIM
TroKasaresiem.
ITpumeneHnue
orepaluy U3BjleuyeHus
KODHS N-U CTeIeHy,

[IpakTUKyM T10 perleHuto
3a/lau: OT MPOCTOro K
CJI0KHOMY.
MaremaTtuueckoe
COpeBHOBaHUe




WCII0/1b3Y$1 TIPU
HE0OXOAMMOCTH
KaJIbKYJISITOP.
Brruuciienue 3HaueHUst
CTereHU C paLyo-
HaJIbHBIM TIOKa3aTeJieM.
O1ieHKa 3HauYeHUM
KODHSI N-1 CTerneHw,
3HaueHWe CTeTeHH C
palloHa bHbIM TOKa-
3aresieM Lie/bIMU
yKnc/iaMu U
JeCITUYHBIMHU
npobsimu. CpaBHEHUe U
yTIOpSIJOUHBaHHe
paLMo-Ha/lbHbIX U
VppaLOHa/IbHBIX
yKceJ1, 3alTMCaHHbIX C
TIOMOILIbIO KOPHS N-i
CTereHu, CTereH! C
paLoHaTbHBIM
roKasaTesieM.
BrirnosHenue
TOK/IeCTBEHHBIX
ripeobpa3o-BaHUi
BbIpa’KeHHH,
CO/leprKaliX KOpeHb
N-U cTerneHH, CTeIeHb C
paLOHaTbHBIM
rokasaTesiemMm




OTpe3Ku B OKPY>KHOCTH

Teopemsl 0
TIpOM3BeJleHNN
OTPE3KOB XOPJ,
TeopeMbl O
TIpOM3Be/leHNN
OTPE3KOB CeKYIIHUX,
TeopeMa O KBaJzipaTe
KacaTesbHOM, TeOpeMbl
Yessl U MeHeriast.
UccnepoBanue, B TOM
YKCJle C TOMOLLBIO
LM(POBBIX PECYPCOB,
M3y4yaeMbIX KOH(UTY-
pauuii. [IpumeHneHue
JJaHHBIX TeOpeM Ipu
pelLleHn:
reoMeTpUYeCKUx
3a7lay. 3HAKOMCTBO C
MIOHATUEM FOMOTEeTUH,
C ero rpuMeHeHueM, B
TOM UHCJIe B
NIPaKTUYeCKUX
CUTYyaLMsX

CamocrosTenbHOe
OTKPBITHE (B TOM YMCJIe C
VICTI0/Tb30BaHUEM
«MaTeMaTU4yeCcKux
rakeToB»): TeopeMbl UeBbl
1 Menenas. [IpakTuKyM 110
pellieHuto 3a/au.
[IpakTykym 1o
TOCTPOEHUIO
NWUHAMUYeCKUX MOJIesieu C
TOMOILbIO TIPOTPaMMHbBIX
CpeJiCTB.
UccnepoBaTenbckasi paboTa
C MIOMOLLBIO [TPOrPAMMHBIX
CpeJCTB: TOMOTETHS U ee
CBOWCTBa

DyHKLUA

[MTonsiTHE «PYHKIMS».
[IpumeHeHVe CBONCTB
byHKUMN: HYTHU
(GyHKL[MM, TPOMEXKYTKH
3HaKOIMOCTOSIHCTBA
(byHKL[MM, IPOMEXXYTKH
BO3pacTaHus U

WccnenoBaTenbckasi paboTa
(B TOM UmCHE C
WCTI0/Ib30BaHUEM
«MaTeMaTU4yeCcKux
rakeToB»): [ToBesjeHre
byHKIMM U ee TpadvKa B
3aBUCUMOCTH OT




yObIBaHUS (DYHKINH,
YeTHbIE U HEUeTHBIe
GbyHKUIMM, Haubosbliee
Y HaUMeHbIIIee
3HaueHUs PYHKLIUU
TIpY peLleHry 3a/ay.
[TocTpoeHue rpagukoB
(GYHKLMH C TOMOLLbIO
nipeobpa3oBaHuii BUja:
f(x) - f(x) +a; f(x) -
f(x + a); f(x) - kf(x),
fx) - (1 x|), f(x) - |
f(x) |. PacriosnaBanue
CTereHHbIX (PYHKIWH U
MOCTPOEHKE ICKU30B
rpadyKoB CTereHHbIX
byHKImi C
HaTypabHbIMU
TOKa3aTe/sIMU pa3HOU
YeTHOCTH.
Vcnosib30BaHue
CBOWCTB rpavkoB
CTereHHbIX QYHKIMH C
HaTypaJbHBIMU
roKasaTessiMU Tipu
pelleHnH 3a/iau.
[TocTpoeHue rpadguKoB
QyHKIMA y = VX, y =
Vxy=|x|

rapaMmetpa. [IpakTUKyMbI
T0 pellleHuIo 33/1ay:
rocTpoeHue rpakoB
GyHKIMI y= VX ,y = V x,
y

=| X |; c moMo11IbIO
nipeobpa3oBaHuii U
TIpOBepKa C
HCIT0/Ib30BaHUEeM
TIPOrPaMMHBIX CPeJCTB




BekTopsl. MeToj KoopAUHAaT

[TapannensHOCTb U
TeprieHAUKYISIPHOCTh
NpsIMbIX (yepe3
YTJI0BOU
K03(uLeHT).
HaxoxxneHnue
repeceueHui
OKPY’>KHOCTeM 1
MpSIMBIX B
KOOp/IMHaTaXx.
dopmyJia pacCTOSAHUSA
OT TOYKH /10 TIPSIMOM.
[Tnomjaze
rapa’siziejiorpaMma B
KOOpJUHAaTaX, MOHATHe
00 OpHEeHTUPOBAHHOU
TIOIA U,
[IpymeHneHve MeTOza
KOOpJMHAT B
NIPaKTHKO-
OpPHEHTHPOBaHHbIX
reoMeTpUYeCcKHUX
3a/jauax, UccjaeloBaHre
TIPUIOXKEHHWsI MeTo/ja
KOOp/JMHAT B

CamocrosiTesibHOe
OTKPBITHE: KaK PeIIUTh
reoMeTpUUeCKyHo 3aJjauy C
TIOMOILLIBIO anrapara
anredpbI?
WccnenoBatenbckast paboTa
(B TOM UnCse C
MCTI0/1b30BaHUEM
«MaTeMaTh4yeCKHx
MaKeTOB»): peLleHue
TMIPaKTHUKO-
OpPUEHTUPOBaHHOM
reoMeTpy—ueCcKou 3a7jauu
MeTOZIOM KOOp/MHaT.
Martematuueckoe
COpeBHOBaHME — pelleHue
reoMeTpUUYeCcKHX 3a/iau
pasHbIMUA MeTO/jlaMu

BBIUMC/IUTE/IbHON

MaTeMaTUKe U

rnH(popMaTrKe
IIpaBuibHbIE IIpaBuibHbIE CamocTrosTenpHOe
MHOIOYTOJIbHUKU. MHOT'OYTOJIbHUKY, OTKpBbITHE: KaK HalTU




OKpYy’XKHOCTb U

BbIUlMC/IEHHE X

nepy¥MeTp U I/IoIab

MHOTOYTOJIbHUKU 3JIEeMEHTOB CJI0)KHOUM (UTYPHBI?
Brruncnenuve [IpakTHKyMm Mo peleHuro
MepUMeTPOB U 3a/lau TOBBILLIEHHON
TJI0LaJieN CI0XKHBIX CJI0>KHOCTH
(buryp, BK/IOUarOIIUX
3/1eMeHTbI Kpyra
OrnipefenieHvie BUJ0B
roc/iefjoBaTe/TlbHOCTe:
OrpaHUyeHHast WccnenoBaTenbckas
T10CJ1e/J0BaTe/IbHOCTb, paboTa: noBegeHue
MOHO-TOHHO 1oc/ieloBaTe/TIbHOCTeN — OT
BO3pacTaroLias TUMOTe3bI [I0 I0Ka-
(yObIBaroIIiast) 3aTesibCTBa. [JucKyccus Ha
T0C/Ie[J0-BaTeTbHOCTb. OCHOBe pelLleHus 3a/au:
[IpencraBnenue asnsgercd i MMU
OeCKOHeUHBIX YHUBEpCaIbHbIM?
Uucnoselie
MepUONYeCKUX CamocTosTensHOe
0C/1el0BaTe/IbHOCTH U .
npobeti B BUE oTKpbITHE: MMU — meTop,
Tporpeccuu
0OBIKHOBEHHBIX. JlOKa3aTe/bCTBa: CyMMa

3HaKOMCTBO C
TIOHSITHEM CXOIUMOCTH
T0oC/eI0BaTe/IbHOCTH,
HaxoXK/leHre CyMMbI
OeCKOHEeUHO
yObiBato11ieit
reoMeTpruUecKou
TIPOTPECCUH.
[IpumeHeHre MeTO A

Y/IeHOB TI0C/Ie/|0-
BaTe/bHOCTH. [IpakTUKyM
TI0 pelleHu!O 3a/ay:
Jl0Ka3aTebCTBO
HEepaBeHCTB U
Jl0Ka3aTesbCTBO e/ IMMOCTH
MMU




MaTeMaTU4YeCKOH
UHAYKLUU

JBrKeHus MI0CKOCTU

LenTpanbHast
CUMMETPUSL.
LleHTpanbHO-
CUMMeTPUYHbIe
¢urypsl. IToBopoT.
OceBas cummeTpus.
®urypsl,
CUMMETpPUYHbIE
OTHOCHTEJIHO
HEKOTOPOU OCH.
[TapasnnenbHbI
nepeHoc. [Tousatue
JIBIDKEHUS U ero
cBolicTBa. PaBeHCTBO
¢uryp. [IposiBneHus
CUMMeTPHH B TIPUPO/E,
JKUBOITUCH,
CKYJIBIITYDE,
apXUTEeKTYype.
Komrosuiu
JIBIDKEHMI
(npocreiiiiiie
TIpUMepHI).
ITpumeHeHue B
pelLleHnn
reoMeTpUYeCKUX 3ajau

HWccnepoBaTenbckasi paboTa
(B TOM unCsE C
WCTI0/Ib30BaHKEM
MIPOrpaMMHBIX CPeJCTB):
KOMITO3ULUSI IBUKEHUM.
CamocTosTenbHOe
OTKpbITHE: (POpPMY/TUPOBKa
BBIBOZIOB O CBOMCTBAaxX
KOMITO3ULUM IBYXKEHUM.
[TpoekT: mpeobpa3oBaHUs
(ZBWKeHUs) B UCKYCCTBe




[ToBTOpEHME, 0O0OOIIIEHHE,

Peitienue 3agau,
WUTFOCTPUPYIOLLIUX
CBS3U MEXIY

ITpoekT: «ITpeobpa3zoBaHust
B UCKYCCTBe U
apxutektype» Vtorosas

10 6 pas/MYHbBIMU TeMaMU
cucTeMaTU3aLys KOH(epeHLUs:
Kypca [loBTopenue,
«Marematuka — 3T0
00600111eHYE,
KpaCuBO»
cucTeMaTtr3anus Kypca
OBHIIEE KO/IMYECTBO YACOB 68
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IIOYPOYHOE IVIAHNPOBAHUE

7 KIIACC
KonunuyecTBo yacoB O/1eKTPOHHBbIEe
Nemm | Tema ypoka Koutponbueie | ITpakTHueckue HuppoBLIe
Bcero oOpa3oBaTe/IbHbIE
padoThI padoThI pecypaoI
1 VicTopusi BOSHUKHOBEHUS U Pa3BUTHS 1
reoMeTpun
5 [ToHsATHSA: aKCHOMa, TeopeMa, CBOMCTBO, 1
TIpU3HAK, /10Ka3aTeabCTBO, ONpe/iesieHre
3 VHCTpyMeHTB! /11 U3MepeHUN U ITOCTPOEeHUH. 1
IIpakTHKyM
B3anMHoe pacriosio)keHre TOYeK Ha MpsIMOIA.
4 V3mepeHue [IMHBI OTPe3Ka, PACCTOSTHUE 1
MeX/y TOUKaMu
B3anmHoe pacriosioykeHue npsmbIX 1
JlomaHasi. Buapl nomaHsbIx. [JnvHa momMaHoM 1
MHoroyronsHUku. [lepumerp
7 MHOI0yrojibHuKa. [IoHATHe 0 BBIMYKIIbIX U 1
HEBBIMYKJIbIX MHOTOYTO/TbHUKaX
MHoroyroabHuKU. [lepumetp
8 MHOTrOYroJibHUKa. [IoHATHe 0 BBIMYKIbIX U 1
HEBBIMYKJIbIX MHOTOYTO/IbHUKaX
9 [Tpocrefitme ¢purypsl. MaremaTrueckuii 1
MapadoH
10 [Tpocreiiive purypsl. MaTeMaTHueCKUi 1

MapacdoH




[TpakTHKyM I10 pelleHuIo 3a/a4 U3 peaJbHON
MPaKTHKH Ha YaCTH, APOOU, TTPOLIEHTHI,

11 TIpUMEeHeHre OTHOLLeHWH Y TIPONOPLUH NPU
pelleHnH 3a1au
PeanbHbIe 3aBUCMMOCTU. [IpaKTUKYM 110

12 pelLleHnIo 3a/lau Ha JBIKeHue, pabory,
TIOKYIIKU, Ha/IOTH

13 [Tpu3sHaku genumocTy Ha 4, 8, 6, 11
IIpu3Haku fe1MMOCTH CyMMBI U

14 IIpou3BeieHUsA Lje/IbIX UKCesI IIPU pelleHun
3aza4
Haubosnbimii 061yt fenurens U

15 HavMeHblIlee 001jee KpaTHOE [IBYX UHCeIL.
B3auMHO nipocThle uncia

16 Asroput™m EBxinzia. JlesieHre ¢ oCcTaTKOM

17 CpaBHeHHUs LieJIbIX UrCesT 0 MOZYJIH0
HaTypaJ/IbHOT'O YMC/Ia

18 MaremMartrueckoe COpeBHOBaHUe: 3a/jau Ha
JelTMMOCTh
TpeyroysibHUKU. PaBHbIe TPeyro/JIbHUKU B

19 reoMeTpUUeCKUX KOHPUryparusx.
WccnenoBanue

0 [Ipu3HaKy paBeHCTBa TPEYrOJIbHUKOB.

2 [IpakTHKyM M0 pelleHnto 3a/a4y

1 IIpu3Haku paBeHCTBa TPeYyroJbHUKOB.
[IpakTHKyM 1O pelleHuro 3a7a4

2 IIpr3HaKku paBeHCTBa TPeyroJbHUKOB.

[IpakTHKyM 1O pelleHuro 3a7a4




[Tpr3HaKy paBeHCTBA MPSIMOYTOJIbHBIX

23 TpPeyrojbHUKOB. [leprieHANKYIp U 1
HaKJIOHHast
[Ipr3HaKy paBeHCTBa MPSIMOYTO/IbHBIX

24 TPeyroJibHUKOB. [IpakTUKyM 110 peleHuno 1
3a/a4

25 [eneHvie MHOrOU/IEHOB 1

26 [eneHrvie MHOrOU/IEHOB 1

57 [Tpeobpa3oBaHue 11e710T0 BbIPDaKEHUS B 1
MHOTO4/IeH

28 KopHu MHOrousneHa 1

29 Ky06 cyMMbI 1 KyO pa3HOCTU JIBYX BhIpa>KeHUH 1

30 CyMMa 1 pa3HOCTb KyOOB JIBYX BbIDaKeHH 1

31 CymMa U pa3HOCTb KyOOB [IBYX BbIpayKeHU 1
[Tpor3BesieHre pa3HOCTH U CYMMBI IBYX

32 BBIDA)KEHHH, CyMMa 1 pa3HOCTb KyOOB JIBYX 1
BbIpa)kKeHHH

13 ToxnectBo. ToXXAeCTBeHHbIe 1
rpeoOpa3oBaHus anredpanyecKuX BhIPayKEHUH

34 Jloka3aTe/ibCTBO TOXK/ECTB 1

35 I'eomeTpuueckue HepaBeHCTBA. MUHU- 1
TIPOEKTHI

36 ['eomeTprueckue HepaBeHCTBa. [IpakTUKyM 1
T0 peLIeHuI0 3a1au

37 [IpsiMoyTOnbHBIN TpeyroyibHUK. [IpakTUKymM 1

IO pelmeHuo 3a/ia4




[TpssmoyronbHbIM TpeyroyibHUK. [IpakTHKym

38 IO pelleHu!O 3a/a4

39 PaBHOCM/IBHOCTH YpaBHEHU

4 YpaBHeHHe Kak MaTeMaTryecKasi MoJienb

0 peaslbHOW CUTyaluu

41 JIuHeliHOe ypaBHeHUe, cofeprKalliee 3HaK
MOZYJ/Is1

42 [TpakTHKyM MO pelieHHIo 3azau. JInHelHble
ypaBHeHUs
CucreMa [IByX JIMHEWHBIX YPaBHEHUU C JBYMSI

43 repeMeHHBIMU KaK MO/le/b peajbHON
CUTyaLy

44 YpaBHeHUs 1 CUCTeMbl YpaBHeHU. MyHU-
TIPOEKTHI

4 durypsl ¢ oceBor cummeTprel. I1prmveps! B

> TIpUpoje

46 ITpoekT «CMMeTpUs B OKPY>KaroLLleM MUADEe»
— cbop MaTepranoB

47 KomrnproTepHoe MoZieiMpoBaHue: CUMMeTPUs
B rpaMuecKux pefakTopax

48 ITpoekT «CuMMeTpUst B OKpY KaroLieM MUpe».
OdopmieHHe U 3al{Ta IPOEKTOB
CymMa BHYTPEHHHUX YIJIOB MHOTOYTOJIbHUKA U

49 CyMMa BHEIIIHUX YTJIOB BBIITYK/IOIO
MHOIOYT'0JIbHUKA

=0 CyMma yrjioB MHOIOyroJjibHUKa. [IpakTukym

IO pelmeHunIo 3a4a4




B3aumHOe pacrnono)keHre OKPY>KHOCTH U

51 npssMor. KacaTenbHasi U cekyljasi K
OKPY’KHOCTH. [IpakTHKyM IO pelieHuto 3a4au
Nccnepoanue. OKpy>KHOCTb. OKpPY>XKHOCTb,

>2 BIMCaHHas B YroJ

53 IIpakTHKyM 10 pelieHuto 3asa4y. OKpPYy’>KHOCTB,
BIIMICAHHAas B YroJl
B3aumHoe pacriosnoxeHre OKpY>KHOCTH U

54 nipsiMoi. KacaTenibHasi U cekyljasi K
OKPY’>KHOCTH
[Mousitve GyHKIMU. CriocoObI 3aaHus.

55 Ob6sacTh oripefienieHus.. MHO>KeCTBO 3HaUeHHH
dbyukimu. HaxoxaeHue no rpaduky
VccnenoBanue QyHKLMN: HYJIH,
3HAKOMOCTOSIHCTBO. [IpomMexxyTku

o6 BO3pacTaHus U yobiBaHus. Haubosibiiee u
HavMeHblllee 3HaUeHue (PyHKLUU

57 [TocTtpoenue rpavKOB peanbHbIX
3aBUCHMMOCTeN
I'padpmiky KycouHO-3alaHHBIX (QYHKLIUM.

58 UccnenoBanuie GyHKIMM C TapaMeTpoOM
(/TuHeliHbBIE)

=9 CpaBHeHUe CBOMCTB (QyHKIMIA B 3aBUCUMOCTH
OT rapameTpa

60 MaremaThueckoe copeBHOBaHHe: (QyHKLIMU

61 ®yHKIMY y = [x|, |[ax+b|, ux rpaduku

2 [TocTpoeHure CM0KHBIX KyCOUHO-3aZ,aHHBIX

byHKUMN




I'MT: oKpy>XHOCTb, [apajuie/ibHble MpsMbIe.

63 Perienvie 3a1au Ha IOCTpOeHUE METOLOM 1
I'MT

64 Metog, reomeTpryecKux MeCT TOYeK Ipy 1
pellleHrY TeOMeTpUYeCcKUX 3a/ja4

65 O60CHOBaHMS TTPOCTEUIIINX TTOCTPOEHUH, 1
3Tamnsl 3a7jauy Ha MOCTPOeHUsT

66 IIpakTHUKyM M0 pelleHUto 3a,aatj Hau 1
IIOCTPOEHUE LIUPKYJ/IeM U IMHeUKOU

67 [TpakTHKyM M0 pelleHur0 3a,aatj Hav 1
MIOCTPOEHYe LIUPKYJ/IeM U JIMHEUKOU

68 [IpakTHKyM MO pelleHuro 3a,qatj Hau 1
MOCTPOEHHe LIUPKYJ/IEM U TMHEUKOU

OBIIEE KO/IMYECTBO YACOB I10 68
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8 KVIIACC

Ko/inuecTBo uacos J/IeKTPOHHbIEe
Ne nudpoBbIie
o Tema ypoka Beero Konrtponbsasbie | IIpakTuueckue o6pasoBaTebHbIe
padoThI padoThI pecypesI
1 [TapannenorpamMM, ero NpU3Haku U CBOMCTBA 1
5 [TpsiMmoyTonbHUK, pOMO, KBa/IpaT, X MPU3HAKK U 1
CBOWCTBA
3 [IpsiMOyronbHUK, POMO, KBaZipaT, UX TIPU3HAKU U 1
CBOUCTBa
4 Tpanerus. PaBHOOeipeHHast TpareLys, eé 1
CBOMCTBA U NIPU3HAKU
5 enmMOoCTh HaLlesio U [ieJieHUe C OCTaTKOM 1
6 CpaBHUMOCTB 110 MOZYJIFO 1
7 CBoiiCTBa CPaBHUMOCTH 110 MO/YJTHO 1
8 [IpuMeHeHre CBOMCTBA CPaBHEHUM 110 MOAYJIHO 1
9 [Tpeobpa3oBaHue BbIpayKeHUH, CO/leprKallix 1
KBa/lpaTHbIe KOPHU
10 CpaBHeHMe UppaLMOHa/IbHBIX YKCesl 1
1 OcBoboskeHre 0T UPPaLjIOHaIbHOCTH B 1
3HaMeHareJse
12 [Tpeobpa3oBaHue JBOMHBIX PaZiMKaIioB 1
13 CreneHb C OTpULIaTeIbHBIM II0Ka3aTes1eM U 1
BbIUMCJIEHUS
14 [eiicTBUTe/IbHBIE YMC/Ia B IPAKTUUECKON 1

AedaTe/IbHOCTH Ue/I0BeKa




TouHoCTh IPUO/TIKEeHNST UPPALMIOHAIBHOTO YHCIIa

15 1
TIpY pellleHny 3a7a4

16 Oxkpyr/ieHHe UppaLyoHa/IbHbIX Yrces], TPUKUAKa 1
pe3syJibTara BbIUMCIeHUI

17 OrieHKa 3HaYeHUH YMC/IOBBIX BbIDAKEHUU 1
Uucsna v BeiuKc/ieHus. KBagpaTHble KOpHU.

18 CreneHsb C Le/IbIM ITOKa3aTeseM. 1
WccnenoBatenbckast paborta

19 CpenHsist TMHUS TPEYTOJIbHUKA 1

20 CpeaHss MUHUA TpareLu 1

21 Teopema 0 TIPOTOPLIMOHABHBIX OTPe3Kax 1

22 LleHTpa/nbHO-CUMMeTPUYHbIE (PUTYDPbI 1

23 Teopema Paseca 1

24 [TpumeHeHMe 000U TTPU PeIIeHNN 1
NIPaKTUUeCKUX 3a7,au

75 BBeieHue noHsTHS 1peobpa3oBaHus IoJ00us U 1
1o/J00HBIX Uryp

26 [TpakTHKyM IO peleHuro 3a/1au Ha rmozobue 1

27 MHoro3TaXkHbie Apoou 1

)8 [Tpeobpa3oBaHust paLMOHATBEHBIX BBIPDAXKEHUH 1
TIOBBILLIEHHOW CJIOXKHOCTH

29 [IpobHo-palioHanbHbIe BbipaxkeHUs1. O01acTb 1
JOMYyCTUMBIX 3HaYeHU!

30 ToxxzecTBeHHbIe IpeoOpa3oBaHUs PAL{MOHATBHbBIX 1
BbIpa)kKeHUH

31 KsazpartHble ypaBHeHUs. JIMCKPUMUHAHT. 1

dopmyJibl KOpHe




32

Teopema Buera. Perienue ypaBHeHuM

3a,qaqn Ha HaxXO0XXJeHHe 1Iomaaun C

33 WICTI0/Tb30BaHNEeM pa30ueHust Ha YaCTH U

Jl0CTpavBaHue
4 PemeHne npakTMKOOPMEHTUPOBAHHBIX 3a/1a4 C

3 WCTI0/Ib30BaHMEM MeTO/a IIoLazei

35 [IpuMeHeHre CBOMCTB ypaBHEHUH C OJJHOU
repeMeHHOU
OrnipesiesieHre KOJTMYeCTBa AeNCTBUTETbHBIX

36 KOpHeH KBa/IpaTHOTO ypaBHEHUsI

37 IIpobHo-palioHaIbHbIe YpaBHEHMUSI: TIOHSTHE,
orpeiesieHue, CBOMCTBA

38 Perienue poOHO-paIIMOHATBHBIX YPaBHEHUIA:
MeTO/, [IPOTNOPLIUU

39 Permienue poOHO-paIIMOHATBHBIX YPaBHEHUIA:
TipvBe/ieHre K 00111eMy 3HaMeHaTeJto

40 Perienue po6GHO-palIMOHAIBHBIX YPaBHEHUIA:
pasfoykeHre Ha MHOKUTE/IN

41 Perienue poOHO-paIIMOHAIBHBIX YPaBHEHUA:
3aMeHa nepeMeHHOU

4 PernieHnie 1po6HO-palOHA/IBHBIX YpPaBHEeHUH:
3aMeHa nepeMeHHOU

4 I'paduueckasi UHTepIIpeTaLysi ypaBHEHUI C ABYMs

3 repeMeHHbIMU

PerieHre TeKCTOBBIX 3a7lau C MOMOILIBIO APOOHO-

44 paLMoHaIbHbIX YpaBHEHUH

45 [TpumeHeHue Teopembl [Tudaropa npu perieHUN

MNpakKTUYECKUX 3ada4




[TponopLiioHaIbHBIE OTPe3KU B MIPSIMOYTOJIbHOM

46
TpPeyrojibHUKe
[TponopiioHanbHbIe OTPE3KU B MPSIMOYTOJIbHOM

47 TPeyroJIbHUKe
Pelienue 3az1au ¢ uUCmoib30BaHueM

48 TMIPOINOPLIMOHA/IBHBIX OTPE3KOB B MPSIMOYTO/IbHOM
TpPeyrojibHUKe
Pelienue 3az1au ¢ UCmosib30BaHueM

49 IIPOIOPLIMOHA/IBHBIX OTPE3KOB B IIPAMOYTOJIBHOM
TPeyTroJIbHUKe

=0 CHHYC, KOCMHYC, TAHI€HC Y KOTaHI'€HC OCTPOro
yrJ/ia NpsIMOYTrO/IbHOI'O TPeyro/ibHUKa

51 Tpuronomerpuueckue ¢pyHKIUM yrioB B 30°, 45°
u 60°

- Peruenue 3azau ¢ ucnosib3oBaHueM
TPUTOHOMETPUUECKUX (PYHKIUN
PaBHOCH/IbHBIE HEpaBeHCTBA M HEpaBeHCTBa-

>3 C/1eCTBUS

54 LloKazaTe/nbCTBO HEPABEHCTB

e5 Pemienne TeKCTOBBIX 3a/ja4 C [IOMOILBIO
JIMHeWHBbIX HepaBeHCTB C OJJHOM repeMeHHOM

56 NccnepoBanue TMHEMHOr0 HepaBeHCTBA C OJJHOM
repeMeHHOM C NapamMeTpoM

7 BrivicaHHbIe U 1jeHTpanbHble yIibl. [IpakTHKyM 1o
> peLleHHIo 3a/1a4y
=g Yrbsl MeXAy XopAaMu U ceKyIumu. [IpakTukym

110 pelieHuIo 3a4a4




YTI/Ibl MeXAY XOpAaMu U ceKyIumu. IIpakTukym

59 1
IO pelleHu!O 3a/ay4

60 BrivicaHHbIe 1 OMMCaHHbIe YeTbIPEXYTOIbHUKU. 1
[IpakTHKyM M0 pelleHuto 3a/a4y

61 Kacanue okpy>xHocTei. [IpakTHKyM 1O pelleHuto 1
3aja4

& B3anMHoe pacriosioykeHue JBYX OKPY>KHOCTEH. 1
[IpakTHKyM M0 pelleHuto 3aa4y

63 OO61ye KacaTebHbIE K IBYM OKPY>KHOCTSIM. 1
IIpakTHKyM M0 pelleHuto 3aa4

64 UreHue CBOWCTB (DYHKLMU TI0 ee TpauKy 1

65 OyHkmd y=k/x 1

66 VccnemoBaTenbckasi paboTta «UeThIpeXyrobHUKA 1
Y OKPY>KHOCTH»

67 HWccnenoBatenbckast paboTa «UeTbIpexyrobHUKN 1
Y OKPY>KHOCTH»

68 3awuTa NpoeKkToB «YeTbIpexXyrosbHUKU U 1
OKPY’>KHOCTH»

OBHIEE KO/IMYECTBO YACOB I10 ITPOI'PAMME 68




9 K/IACC

KomuecTBo yacoB JJIeKTPOHHBIe
New/m | Tema ypoka KonrtponbsHasbie | IIpakTHueckue widposLIe
Bcero oOpa3oBare/bHbIE
PadoThI padoThI pecypes1
1 Kopenb n-ii crerenu. CBOMCTBa KOPHS N-i 1
CTereHn
5 CreneHb C palMOHaIbHBIM [TOKa3aTeseM U eé 1
CBOICTBa
OLieHKa 3HaueHUM KOPHS N-U CTeIeHH,
3 3HaueHWe CTereH! C PalMOHA/IbHbIM 1
TroKasaresieM Lie/IbIM{A YMC/IaMU U [1eCITUYHBIMU
IpoosiMu
CpaBHeHMe U yIOpsI0YMBaHKe pal[OHATbHBIX
Y VppaLMOHAJIbHBIX YMCesl, 3alIMCaHHbIX C
4 MOMOLLIBIO KOPHS N-U CTeNeHH, CTeNeH! C 1
paLMOHa/IBHBIM T0Ka3aTesieM
®opMyiIbl TIPUBE/IEHNS 1
Peluienune TpeyronsHUKOB. TeopeMa KOCUHYCOB 1
Perienvie mpakTUuyeCcKux 3azay C
7 WCTIO/Tb30BaHUEM TeOPEMbI KOCUHYCOB U 1
TeopeMbl CHUHYCOB
®opwmyina ['epoHa 1
®opmyJia ['epoHa 1
10 @®opMyra MJIOLIaIA BBITYKJ/IOTO 1

YeThIPEXYTOJIbHUKA




ToxxgecTBeHHbIe IPe0Opa30BaHMs BIpayKeHNH,

1 CoJieprKaluX KOpeHb N-i CTeneHu

1 ToyecTBeHHbIe TPeoOpa30BaHMs BHIPAYKEHHUH,
coiep>KaluxX KOpeHb N-i CTerneHu
ToxecTBeHHbIe Ipeobpa30BaHKsl BbIpayKeHUH,

13 COZlep’KalluX CTerneHb C palOHa/IbHbIM
roKasaTesiemMm
ToxxgecTBeHHbIe TIpeoOpa30BaHUsl BEIPayKeHUH,

14 COoJZiep>Kallux CTeIeHb C PaliOHa/IbHbIM
roKa3zaTesiemMm

15 Kopenb n-ii ctenieHu. CTerneHb € paliOHaIbHBIM
rokasaresnem. [Tpoekr

16 Kopens n-ii creneny. CrereHs ¢ paliOHaIbHBIM
rokasaresnem. [Ipoekt

17 PelnieHrie ypaBHeHH € TapaMeTpoOM
anrebpanyeckKuM MeTOZOM

1 ['paduueckuii MeTo[, pellieHusi ypaBHeHU C

8 rapamMeTpom

19 Cuctembl HeJTMHENHBIX YpaBHEHUN C
rapameTpom

20 [TocTpoeHue rpaUKOB CIIOKHBIX YPaBHEHUN
(OKpY>KHOCTB, rapabosa)

1 MaTtemaTrueckoe COpeBHOBaHWe: ypaBHEHUS U
HEepaBeHCTBa

7 MaTtemaTrueckoe COpeBHOBaHHe: ypaBHEHUS U
HepaBeHCTBa

7 TeopeMa 0 TIpou3Be/ieHUN OTPe3KOB XOp/,

CeKyLer U KacaTe/bHOU




Teopema YeBsl (hopMyIMpoOBKa,

24
[l0Ka3aTeJIbCTBO)

o5 Teopema MeHenas (popmyTupOBKa,
[l0Ka3aTe/IbCTBO)

) IIpumenenvie TeopeM YeBnl U MeHesast K

6 pelleH’I0 reOMeTPUUeCKUX 3azad

27 [Ipumenenue Teopem YeBsl 1 MeHenas K
pelleH’I0 reOMeTPUUeCKHX 3aziau

28 ITprMeHeHre BEKTOPOB B (h)M3MKe, LIeHTP Macc

29 [MTonsitHe o 6a3uce (Ha MIOCKOCTH). Pa3noxxeHus
BEKTOPOB 110 6asucy

30 [MousiTHe o 6asuce (Ha MI0CKOCTH). Pa3noxkeHus
BEKTOPOB 110 6a3ucy
CkasnsipHOe NIpoM3Be/ieHre BeKTOPOB,

31 reoMeTpUUeCKHUH CMBIC/ U BbIDA)KEHUE B
[leKapTOBBbIX KOOpJUHAaTaxX

32 JIucTpuOYTUBHOCTE CKa/IIPHOTO TTPOU3BEI€HUS

33 CkasisipHOe TIpoM3Be/ieHre U MpoeLpoBaHye

34 Pemenne reoMeTprueckux 3azau € [IOMOLLBIO
CKa/IIPHOT'O NIPOM3Be/|eHUs

35 PemeHne reoMmeTpuueckux 3aziau € IOMOILBIO
CKa/IIPHOTO NIPOM3Be/|eHUs

36 WccnenoBaHve KBapaTUUHOW (QyHKLIMK

3 [TocTpoeHue napabosbl 10 TPEM TOUYKAM U T10

7 BepLLIVHe
38 ITpeobpa3oBanus mapabosisl (CABUT,

CKaTue/pacTsbkeHue)




[Tpeobpa3oBanus rpadukoB HyHKLMH (COBUT,

3 OKaTue/pacTsbKeHUe)

WccnenoBanue GpyHKUWN: HY/1U GYHKIUY,
MPOME)KYTKU 3HAKOTIOCTOSIHCTBA (PYHKLIWH,

40 TIPOMEXKYTKH BO3PAaCTaHUs U YObIBaHUS
byHKIMY, YETHBIEe U HeuéTHbIe (HYHKIUH,
HauboJ/IbIlIee U HaUMeHblIlee 3HaueHUsT QYHKI[UH

41 CreneHHble QYHKLWUY C HAaTypaabHbIMU
roKasaressiMH, UX rpapuKy M CBOMCTBA

4 Vcrionb3oBaHWe CBOWCTB (PYHKILMH AJist
pelleHus 3a7ay4

43 [IpumeHeHre MeTOZIa KOOPAUHAT B MIPAKTHUKO-
OpHEHTUPOBaHHBIX TeOMeTPUYECKUX 3a/jauax

44 [IpaBU/IbHBIE MHOTOYT'OJIBHUKY, BEIYUC/IEHHE UX
3/IeMEHTOB

45 [IpaBU/IbHBIE MHOTOYTOJIbBHUKH, BEIYUC/IEHHE UX
3JIeMEHTOB

46 [TpaBU/IbHBIE MHOTOYTOJIbHUKH, BBIUKMCIEHUE UX
3JIEeMEHTOB

47 [lHa yTU OKPY>KHOCTH

48 "MOHOTOHHBIE U OTPaHUUYEHHbIE
roc/ieJoBaTeIbHOCTH"

49 MeTtoz MaTeMaTUueCKOW UHAYKLUU

50 MeTo/ MaTeMaTUueCKOW UHAYKI[UU

51 MeTtoz MaTeMaTUueCKOW UHAYKLUU

=) PemeHue 3a/1a4 Ha C/10>KHbIE TIPOLIEHTHI

(dpuHaHCOBast MaTeMaTHKa)




PerieHue 3a/ja4 Ha C/1I0>KHbIE TIPOLIEHTHI

>3 (bvHaHCOBast MaTeMaTHKa)

54 CXO0UMOCTh MOC/IeJ0BaTeTbHOCTEM

es CymMa GecKOHeuHO yObIBaroLIei
reoMeTpUYeCKOr NPOrpeccumn

56 CymMa GecKoHeuHO yObIBarolIei
reoMeTpUUecKor Nporpeccuu
Brruncienve nepuMeTpoB U Iiomiazen

57 CJIO)KHBIX (PUTYp, BKIFOUAIOIUX 3/IeMEHThI
Kpyra
BbluncieHre neprMeTpoB U IUIOLAen

58 CJIOXKHBIX (PUTYP, BK/TFOYAIOIIUX 3/1EMEHTbI
Kpyra

59 LleHTpasibHasi CUMMeTpHs

60 [ToBopoTt

61 OceBas cummeTpus

5 Komrmo3uimm ABvxeHui (MpocTeuiime

6 TIpUMeEpHI)

63 PerieHue 3a/ja4, UIFOCTPUPYIOLIUX CBSI3U
MeJKy pa3/IMuYHbIMU TeMaMH Kypca

64 Pemenue 3a/ja4, W/TFOCTPUPYIOLIUX CBS3U
MeKy pas3/IMYHbIMU TeMaMH Kypca

65 Pemenue 3a/ja4, U/UTFOCTPUPYIOLIUX CBS3U
MeJK/y pa3/IMYHbIMU TeMaMH Kypca

66 [TpoekT: «IIpeobpa3oBaHusi B UCKYCCTBE U
apXUTEKType»

67 [TpoekT: «IIpeobpa3oBaHus B UCKYCCTBE U

apXUTeKType». 3alluTa




68 WTtorosas KoH(pepeHLusi: «MaTeMaTHKa — 3TO

KpacHBO»

OBILIEE KO/IMYECTBO YACOB I10
ITPOI'PAMME

68
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