MynununanasHOe 010 KeTHOE 001eoopa3oBaTenbHOe yapexaeHue «Cpemnsis o0meodpazoBaTenbHast mkoa Nel9 ¢
yIITyOJICHHBIM H3yYE€HUEM OTACIbHBIX TPEIMETOBY

PACCMOTPEHO YTBEPXIEHO

MO yuwuTenel MaTeMaTHUKU [Tpukazom nupexropa MBOY
COMI Nel9 ot 01.09.2026r.

[Iporokoin Nel ot 30.08.2026
Ne296

PABOYAS TTPOI'PAMMA KYPCA BHEYPOUYHOMU JIEATEJIBHOCTU

Teppuropusi MbIILJICHUS

9 A KkJ1ace

YepHoropck
2026



MNOACHUTEJBHASA 3AIINCKA

OO0mas xapakTepuCTHKA Kypca

Hacrosias pabouast mporpamma Kypca BHEYPOUHOM J1eATeNbHOCTH « TeppuTopust MpliuieHus. 9 kiace» paspaboraHa B
COOTBETCTBUU C TpeOOBaHUAMHU (elepalbHOTO TOCYAApCTBEHHOrO 0O0pa30BaTEIbHOIO CTAaHJApTa OCHOBHOIO OOILEro
oOpazoBanus (gasiee — PI'OC OOO) u HanpaBiieHa Ha OpraHU3alUI0 00yUYEHHUsI MAaTEMATUYECKOMY COJIEPKaHUIO, BBIXOIAILIEMY
3a pamku DenepanbHoi paboyelt mporpaMmbl o yueOHOMY TipeameTy «MaTtematukay (0a30Bblid yPOBEHb) OCHOBHOT'O OOIIIETO
oOpazoanus (nanee — OPII), c yueTom HCOIB30BaHMS BUAOB JI€ATEIbHOCTH O0YyYaIOIIMXCA, OTIIMYHBIX OT YPOUHBIX.

[Ipu pazpabotke [IporpaMMbl yYUTHIBANIKUCh CAEAYIOMIME TIOKYMEHTHI:

— nucbMo MunuctepcerBa npocseenus Poccuiickoit @enepanuu ot S uroist 2022 r. Ne TB-1290/03 «O nanpaBieHun
METOJMYECKMX PEKOMEHJalUi» IO OpraHu3allid BHEYPOUYHOW [JEATEIbHOCTH B paMKax pealu3aluyd OOHOBIIEHHBIX
(denepalbHbIX TOCYJapCTBEHHBIX 00pa30BaTeIbHBIX CTAHIAPTOB HAYAJIBHOT'O O0ILIEr0 U OCHOBHOT'O O0IIero o0pa3oBaHus;

— pacnopspkenue I[IpaBurensctBa Poccuiickoit @eneparuu ot 19 HosiOpst 2024 1. Ne 3333-p «O06 yTBepKIaeHUU
KOMIUIEKCHOT'O TIJIaHa MEPOIIPUATHH 110 MOBBIIICHUIO Ka4eCTBa MaTEMaTHUYECKOTI0 U €CTECTBEHHO-HAYYHOI0 00pa30BaHus Ha

nepuoa 110 2030 rogay.



AKTYaJIbHOCTh Kypca

B ycnoBusix peanuzanuu Tako CTpaTernyecKod 3ajauM, KaK JIOCTHKEHHE TEXHOJIOTMYECKOTO CyBEpPEHUTETa CTpaHbI,
nepe; MareMaTHYeCKMM OOpa30BaHMEM B YHUCJE TJABHBIX IOCTABIICHBI CIEIYIOUIUE IIEJIH: pPa3BUTHUE TBOPUECKUX U
UCCIIEIOBATENLCKUX CIIOCOOHOCTEN 00YyYaronuxcs, UX MOAr0TOBKa B Mpoliecce o0yueHus MaTeMaTuke K BIOOpy mpodeccui,
CBSI3aHHBIX C PA3BUTHEM TOYHBIX U €CTECTBEHHBIX HAayK U TeXHOJIOTHI. Kak BaKHBIN KOJMYECTBEHHBIN MOKa3aTeIb MOBHIIICHUS
MHTEpeca K MaTeMaTHUKE BBIACISIETCS POCT KOJMYECTBA BBIMTYCKHUKOB, BBHIOMpPAIOIIUX HA TOCYJApPCTBEHHOM HWTOTOBOM
aTTECTallMM PK3aMEH M0 MaTeMaTHKe Ha NPOoQUILHOM YPOBHE.

OcBoenue npemyaraemoit [Iporpammel ciocoOCTBYET MOBBIICHUIO Y O0YYaIOMIUXCS YPOBHS MOTHBAIMU K U3YUCHHIO
MaTeMaTHKH, K MPOJOIKEHUIO n3ydeHus: MmateMatukl B 10—11 kimaccax Ha yriiyOJIeHHOM YpOBHE U OPUEHTHUPYET Ha BBHIOOD
€MHOr0 TOCYIapCTBEHHOI'O SK3aMEHa 0 MaTeMaThke Mpo@uibHOro ypoBHs. Kpome TOro, ocBoeHue mpeajgaraéMoro B
[Iporpamme cojepskaHus MO3BOJISIET PACHIMPUTH KPYT PEIIaeMbIX MAaTEeMaTUYECKUX 3aJ1ay 3a CUET BKJIFOUEHHUS MPOOJIEMHBIX,
HECTAHIAPTHBIX 3aJa4, 3aJady MPUKIATHOTO XapaKTepa, BBITIOJIHEHUS HCCIEI0BATEIbCKUX pPadOT, B TOM 4YHUCIE C
MEKIIPEIMETHBIM COAEPKAHUEM, U3YUEHUS JONOJHUTEIIbHBIX BOITPOCOB KAK TEOPETUUECKOT0, TAK U MTPAKTHUYECKOTO XapaKTepa.

[Ipenycmotpennsie [IporpamMmoil BUAbI €SI TENbHOCTH — MHAUMBHIyallbHAs U TPYIIIOBAs IPOEKTHAS U UCCIEA0BATEIbCKAS
JEATEILHOCTh — CIIOCOOCTBYIOT Pa3BUTHUIO TO3HABATENBHBIX, PETYJISTUBHBIX M KOMMYHUKATUBHBIX YMEHUH OOYyYaIOIIHUXCS.
[IporpamMma COOTBETCTBYET UJI€€ PACITUPEHUS TPUKIIATHON HAITPaBIECHHOCTH Kypca MaTEMaTUKH HAa YPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus. Peanuzaiusi Kypca CrocCOOCTBYET BBISIBICHHIO TAJAHTIMBBIX U OJ@PEHHBIX OOYYalOIIMUXCS, MOJIEPKKE HX

TaJaHTOB U PA3BUTHUIO CITIOCOOHOCTEH.



[Iporpamma MokeT ObITh BOCTpeOOBaHA 00YUYaIOIIUMHUCS, KOTOPhIE UMEIOT UHTEPEC K U3YUEHUIO MATEMATUKHU, TOTOBSITCS
K YYaCTHIO B OJIUMITMA/IaX IIKOJbHUKOB MO0 MaTEMATUKE U YIIIyOJICHHOMY U3yYEHHIO MAaTEMAaTUKKU Ha YPOBHE CPEAHETO OOIIETO
00pa3oBaHUs.

eab u 3a1a4n Kypca

Peanu3amus BHEYpOUHOU NEATEIHHOCTH SBISETCS HEOTHEMIIEMOU 4acThi0 00pa30BaTeNbHOTO Ipoliecca, obecreynBasi B
TOM YHCII€ BO3MOKHOCTh (popMHpoBaHHs 00pa30BaTeNbHBIX MPOTPAMM PA3IUIHOTO YPOBHSI CIOKHOCTH W HAMPABICHHOCTH C
y4eToM 00pa3oBaTesbHbIX MOTPEOHOCTEN M CIOCOOHOCTEN 00YyUalOIUXCsl, BKIIIOYAs OJapEHHbBIX JIETEH.

Hean [Iporpammel — o6ecniednTh UHANBUIYATbHBIE TOTPEOHOCTH O0YUYAIOIIUXCS B U3YUCHHUH COJIEP)KaHMSI MAaTEMATUKH,
BBIXO/ISIIIETO 32 PAMKH MPOTPaMMbI 0a30BOTO YPOBHSI.

3ama4m Kypca:

1. TloBbllieHUE ypPOBHS MaTeMaTHYECKOM MOJATOTOBKH OOYYAIOIINXCS, PA3BUTHE YCTOWYMBOTO HHTEpEca K y4eOHOMY
npeamery «MaremaTukay.

2. Pa3BuTme TBOPYECKHX CHOCOOHOCTEH, MPOCTPAHCTBEHHOTO BOOOPAKEHUS, TEOPETUYECKOTO MBIIUICHUS W
MaTEeMaTHYECKON WHTYHIINH, YMEHUN PacCyXAaTh JIOTHYCCKH U aHATM3UPOBATh CUTYAIIUH.

3. VYrmybnenue u 3akperyieHue 0a30BbIX 3HAHUH, (HOPMUPOBAHKE YCTONYMBBLIX HABBIKOB PEIICHUS HECTAHIAPTHBIX U
OJINMITHA/THBIX 33/1a4, OCBOCHHE HECTAHIAPTHBIX MOJIXO0/I0B U OPUTHHAIBHBIX PEIICHUN.

4. (O3HaKOMJICHHE C JOMOJHUTEIBHBIMH pa3ielaMi MaTeMaTHKH, BBIXOIAIIMME 32 paMKHi 0a30BOTO Kypca.

5. Bocnuranue CaMOCTOATCIIBbHOCTH, HACTOMYMBOCTHU U OpPraHU30BaHHOCTHU B XOJ€ PCIICHUS CIOXKXHBIX 3aa4.



6. Pa3BuTHEe HaBBIKOB KOMAaHIHOW pabOThI, JIPYKECKOro CONEpPHUYECTBA U 3J0POBOM KOHKYPEHIIMU Cpeau
CBEPCTHUKOB.

7. lloaroroBka 0OydYarouuxcsi K Y4aCTHIO B IIKOJBHBIX, PAlOHHBIX, TOPOJCKHUX, PETHMOHAIBHBIX, BCEPOCCUICKUX
OJIMMITHAJAX, KOHKYpCax U COPEBHOBAHUAX MO MAaTEMAaTHKE.

8. [IloBeIimieHHE ypOBHS TPAMOTHOCTH B OOJIACTH HCIIOJIH30BAHUS «MAaTEMAaTHYECKHX IMAKETOB», 00€CIICUNBAIOIINX
aBTOMAaTHU3alIMI0 MPOIIECCOB MOMCKA, aHan3a, 00pabOTKH, CO3/aHus, nepenadu, Gopmanuzanuu (B BUJIE CTATUUECKUX U
JTUHAMUYECKUX TpaUKOB, AMArpaMM U MPOUYUX BU3YyaIU3alMM pe3yIbTaTOB aHAIN3a U MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH )
B Tpoliecce yueOHOM ACATENBHOCTH TPU U3YUYEHUN MAaTEMAaTHUKH.

9. Pa3BuTHE TBOpPYECKHX CIIOCOOHOCTEH, TEOPETHYECKOTO MBIIUICHHSI Ha OCHOBE HCIIOJIB30BAaHUS ITU(POBBIX
WHCTPYMEHTOB (B TOM YHUCJIE «MaTeMAaTHYECKHUX IMaKETOB») B OOJACTU MOJICTMPOBAHUS, UMUTALMK U WHTEPIPETALUU
a0CTpaKTHBIX MaTeMaTUYECKUX OOBEKTOB M 00pa3oB B BHUE Pa3IMYHbIX BU3yaIH3aluil (B TOM YHCJIE MPOCTPAHCTBEHHBIX
00BEKTOB).

[Iporpamma pa3zpaboTaHa ¢ yueToM peKoMeHanui ¢eaepaibHoN padodeil mporpaMmbl BOCIIUTaHus1. B yacTHOCTH, OHA
YUUTHIBAET MICUXOJIOTO-TIEAArornueckiue 0COOEHHOCTH COOTBETCTBYIOIIECH BO3PACTHON KAaTETOPUH 00YyUYaOIIUXCS.

Takum obpaszom, peanuzaius [IporpamMMbl COIEMUCTBYET MOTYYEHUIO CISAYIOIINX Pe3yJIbTaTOB:

—  JIOCTIKEHHE 00YUYarOIIUMUCS TJIAHUPYEMBbIX JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX PE3yJbTaTOB, B T. 4.

COOTBETCTBYIOIIMX yIiIyOJI€HHOMY YPOBHIO U3YUYECHHS] MAaTEMATHKU;



—  pa3BUTHE JTUYHOCTU OOYJArOIIMXCs, JOPMUPOBAHUIO U YAOBIECTBOPECHUIO UX COIMAIBHO 3HAYNMBIX MHTEPECOB U
oTpeOHOCTEH;

— caMopeanu3anus 00y4arouuxcs 4epe3 y4acTHe BO BHEYPOUHOU €SI TEIbHOCTH.

MecTo Kypca B 00pa3oBaTeJibHOM Ipolecce

Bo ®I'OC OOO mist 00s13aTeNbHOTO 00yU€HUS YTBEPKACHBI JIBA YPOBHS OCBOEHHUS pabOUYUX MPOrpaMM IO MaTeMaTHKe:
0a30BbIii U yIIIyOJIeHHBIN, HaunHas ¢ 7 kiaacca. ColiepykaHue MporpaMMBbl 1o MaTeMaTuke (yriayOJeHHbIN YpOBEHb) HAIIPABJICHO
Ha YJIOBJICTBOPEHHE IOBBIIICHHBIX 3alpPOCOB OOYYAIOIIMXCSA, CTPEMSIIUXCS K 0oJjiee TIIyOOKOMY OCBOCHHUIO MPEIMETHBIX
pe3ynbTaToB. [Iporpamma Kypca BHEYPOUHOU JEATENBHOCTH « TeppUTOpUS MBILIJICHHS» HAIPABICHA HA PACIIMPEHUE 3HAHUUN
00ydaromuxcst Mo MaTeMaTHKe JUIsl KIIACCOB € 00s13aTeNIbHBIM 0a30BBIM YPOBHEM O0yUeHUs MaTEMaTHKE.

TemaTndeckoe TUTAaHUPOBAHWE B TIPOTPAMME Kypca BHEYPOUHOH MEATEILHOCTH « TeppuTOpHUS MBIIIUICHUS» COCTaBJICHO
TaK, 4TO pacIpeesIeHUe CoJIep KaTeNIbHBIX Pa3/IeioB B HEM CUHXPOHU3UPOBAHO € 0053aTEIHHON MPOrpaMMOii 6a30BOT0 YPOBHSI.
Peanuzanus conepskanus npeajaraercs B GpopMax, OTIUYHBIX OT ypouyHbIX. CleayeT OTMETHTh, YTO IaHHBIH KypC B OCHOBHOM
IIKOJIE BBICTPAWBAETCS HE TOJIBKO HAa PACIIMPEHUH MATEeMaTHYECKOro CojJepKaHUsi 0a30BOTO YPOBHS, HO W Ha MOBBIIICHUU
YPOBHSI CIIO)KHOCTH 3aJ1a4, Mpe/jIaraeMbIX JIJIs PEIICHHUS.

Pabouast mporpamma Kypca BHEYPOUHOU NEITEIBHOCTH « TeppHUTOpHS MBITIUICHHS» TIpEIHa3HA4YCHA IS peaiu3alu B 9
KJlaccax M HampaBlieHa Ha JOCTIKEHUE OOYJarolIMMHCS TUTAHUPYEMBIX pe3yibTaTtoB. l[lociaenoBaTenbHOCTh M3YYCHHS TEM

Kypca COBIIaJIaeT MO0 BPEMEHHU C U3yYeHHEM Kypca MaTeMaTHKH (anreOpbl U TEOMETPUHN) OCHOBHOM IITKOJIBI 0a30BOTO YPOBHS,



BCE TEMbI IO BO3MOXHOCTH CUHXPOHHU3UPOBaHbI C 0230BBIM KYpCOM MaTeMaTHKHU M0 KjaccaM. TeMbl Mo anredpe u reoOMeTpuun
YepeIyIOTCsl, YTO MO3BOISET MAKCUMAJIbHO PUOJIU3UTh UX TI0O BPEMEHH U3YUYEHHUs K OCBOEHHUIO 0a30BOI0 Kypca.

[Ipu peanuzanuu [Iporpammel mepBasi 3ajiadya y4MTeNss COCTOMT B TOM, YTOOBI CO3AaTh HEOOXOAMMbIE YCIOBUS MJIs
IPUOOPETEHUS U Pa3BUTUS YMEHUH, CBA3aHHBIX C IPOBEIECHUEM UCCIIEA0BAHUI HA MATEMATHYECKOM COAEPKaHUU.

Bropas 3amaya yuutens no peanmszanuu lIporpammbsl cBsi3aHa ¢ BO3MOXHOCTBIO CO3JaTh YCIOBUS sl 00pabOTKU U
npeacTaBieHUs MHGOPMalMd HAYYHOIO COJAEpKaHUs (B TOM YHCIE C MCHOJb30BaHHMEM LHM(PPOBBIX MHCTPYMEHTOB) IpHU
OpraHU3alUy UHAUBULYAIBHON U TPYIIIOBOM IIPOCKTHON AEATEIBHOCTH.

@opMbl  1EATENBHOCTH  OOYyYaloLUXCs MPEeAyCMaTpUBAlOT aKTUBHOCTb U CaMOCTOSITEJIBHOCTb, COYETAIOT
VMHIUBUIYAIBHYIO U TPYNIOBYIO pa0d0Ty, OTJIIMYAIOTCS OT YPOUHBIX 00Jiee MIUPOKUM MCIOJb30BAHUEM HCCIIEI0BATENbCKON U
IIPOEKTHOW JEATEIbHOCTH, PELIEHWEM HECTAaHAAPTHBIX 3adad U Jp. CTpyKTypupOBaHHWE TEMATHYECKOrO IUIAHUPOBAHUS B
[Iporpamme COOTBETCTBYET MOPSAIAKY M3YUECHHs pPa3leioB M T€M aiareOpbl U T€OMETPUU B OCHOBHOM IIKOJE U TEM CamMbIM
oOecrneynBaeT MPeeMCTBEHHOCTh YPOUHOU U BHEYPOUHOU EATEIbHOCTH.

Peanuzanus [IporpaMMel peanonaraeT coueTaHue pa3iuyHbIX (OpM rpynnoBoid padboThl (JUCKYCCHSI; MAaTEMATUYECKOE
COpPEBHOBAHME; IMPAKTUKyM; BBIOOp TeMbl NPOEKTa, IUIAHUPOBAHUE pabOT, pacHpelesieHHe poJield, B3aWMOOLIEHKa IpHU
BBINIOJIHEHUH TPYMNIOBBIX MPOEKTOB W HCCIENOBAHUWN) M HWHIUBUIYAIbHOW palbOThl (BBIMOJHEHUE WHIAWBUAYAIBHOTO
UCCJIEIOBAHUSI, B TOM YHUCJIE C UCTOJIb30BAHUEM IU(POBBIX HHCTPYMEHTOB; MPOBEACHUE YCTHOTO 0OOCHOBAHUS MPHU PEIICHUU
HECTAHJAPTHBIX 3a/]a4, 3aJ1a4 MOBBIIIEHHOTO YPOBHS CJIOKHOCTH; MOCTPOEHUE MATEMATUYECKUX MOJIETIEH, UX HCCIEN0BAHUE;

HHTCPIPCTAMA IMOJIYUCHHBIX PE3YJIbTATOB IIPU PCHICHHUUN 3aJd4 ¢ MCKIIPCAMETHBIM U IIPAKTUYICCKUM COACPIKAHUCM, ITOUCK,



UHTEpIpeTanus, npeodpa3oBaHWe M TMPUMEHEHHE MaTeMaTHYeCKOM HHQPOpMAIMM;, CAMOCTOSITEIbBHOE OTKPBITHE HOBOTO
MateMatuyeckoro ¢akrta). Mcnonb3zoBanue Takux Gopm paOOThl TOMOTAeT pa3BUBATH y OOYYAIOIIUXCS, C OAHOW CTOPOHHBI,
HABBIKM BOCIPUATHS HOBOM WHGMOpPMAIMU TpH pa3MyHBIX (opMmMax €€ Mojauy, a C JPYrod CTOPOHBI — AKTHUBHOCTH,
CaMOCTOSITENIbHOCTh U CIOCOOHOCTH K TBOpuecTBY. OcBoeHue [IporpaMMbl JOHKHO AOMOMHATH U Pa3BUBATh 3HAHUSI U YMEHUS
oOyyarouuxcsi B 00JaCTH MAaTEMATHKH, OPUEHTHPOBATh UX HA 00y4eHUE B CpEJHEH LIKOJE B KIaccax, IpeaycMaTpUBAIOIINX
OCBOCHME MAaTE€MaTUKH Ha YriayOJEHHOM YpOBHE, B YACTHOCTUM TEXHOJIOIMYECKOro MHpo(duis, a TakkKe CHOCOOCTBOBATH
COLIMATILHOMY (POPMUPOBAHUIO JTUYHOCTH 00YUAIOIIUXCSI.

[Iporpamma kypca paccuntana Ha 34 gaca. LlenecooOpa3HbIM sIBIsI€TCS YepeJOBaHUE TEM 3aHATHH C areOpanvyeckum M
IrE€OMETPUUYECKUM COACPIKAHUEM.

COJEPXXAHUME OBYUYEHUA
9 KIIACC

YpaBHeHUS U HEPABEHCTBA

bukBanpaTHbie ypaBHeHUss. MeTOIbl PaBHOCHIBHBIX MPEe0Opa30oBaHuil, 3aMEHbBI IEPEMEHHOM, IPAPUIECKOT0 METO/1a MPU
pelieHun ypaBHeHUM 3-i1 u 4-ii creneHeil. PenieHue HEpaBEeHCTB, COAEpKAIMX 3HAK Moayis. HepaBeHCTBO ¢ ABywms
nepeMeHHbIMU. [[pruMenenne rpadudecKoro MeToa perieHus: CHCTEM HEPaBEHCTB C JIByMs MepeMEHHbIMU. Perenue apooHo-
pallMOHAJIBHBIX YpaBHEHUU W HepaBeHCTB. [locTpoeHue rpadukoB ypaBHEHUN, B TOM UYHCJIE€ C UCIOJIb30BaHUEM IHU(PPOBHIX

pecypcoB. IIpuBoauTh rpaduyeckyro MHTEPIPETALMIO PEIICHUsS YPAaBHEHHS C JIByMs NEPEMEHHBIMH U CUCTEM YPABHEHHH C



ABYM:A TICPECMCHHBIMU. I/ICCJ'IC,HOBaHI/Ie CHUCTEM HEJIMHEHHBIX ypaBHeHI/Iﬁ C IapaMcTpoOM. Pemenue HCPABCHCTB C JABYM:A

MNCPCMCHHBIMHA U UX CHUCTCM.

Hccneoosamenvckue pabomul: pelieHue 3ajad ¢ mapaMeTpamMu — aareOpandeckuM METOJ0M; rpaduueCKUM METOIOM.

Pemenue TPEYIroJbHUKOB

Teopema CHHYCOB M Te€OpeMa KOCHMHYCOB, MX NPHUMEHEHHUE IMPU PELICHUH TPEYrOJIbHUKOB M MPAKTUYECKUX 3ajad.
CooTHOIIEHUSI MEXy TPUTOHOMETpUYEeCKUMHU (QyHKIusaMU. [Ipocreiimue QopmMynbl NpUBENEHUS, BBIBOJUMbBIE U3

reoMeTpudeckux cooOpaxkeHuil. HaxoxxneHue panmyca omucaHHOM Okpyx)HocTH. @opmyna ['epona. @opmyna miomagu

BBIITYKJIOI'O YETBIPEXYTOJIbHUKA.
IIpaxmuxym: pelieHne reOMETPUUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4 PAa3HBIMU METOIAMMU.

AJire0panvecKue BbIPaKEeHUs

CreneHb ¢ palMOHAIBHBIM TOKA3aTEIEM.

Ornpenenenre KOpHS N-i CTETIEHU U CTENEHU C PallMOHAJIbHBIM [T0Ka3aTeJIeM.

[Ipumenenue onepanyu U3BJICUECHUS KOPHS N-M CTETIEHU, UCTIONB3YsI TMPU HEOOXOJIMMOCTH KaJbKyJIsATOp. Beruncienue
3HAYEHUS CTETICHU C pAllMOHATBHBIM MoKa3aresieM. OlieHKa 3HaUeHU N KOPHS N-i CTENeHH, 3HaUeHUE CTENEHU C palliOHaIbHBIM
MoKa3aTesieM LEJIbIMUA YUCTIaMU U JIECITUIHBIMU Apo0siMu. CpaBHEHHE U YIIOPSAI0YMBAHUE PAIIMOHAIBHBIX U UPPAIlMOHATBHBIX
YHUCel, 3alMCaHHBIX C MOMOIIBIO KOPHS N-U CTENEHU, CTEMEHH C PAllMOHAIBHBIM MOKa3aTesieM. BhImojHeHne TOXKIECTBEHHBIX

npeoOpa30BaHU BRIPAKCHHH, COJIEPKAITUX KOPEHb N- CTENEHHU, CTEICHb C PAllMOHAIBHBIM TIOKa3aTeIIeM.



IToxoOue TpeyroIbHUKOB

Teopembl O MPOU3BEIACHUH OTPE3KOB XOPJH, TEOPEMbI O MPOU3BEACHHUU OTPE3KOB CEKYIIUMX, TEOpeMa O KBaJparte
KacatenbHOH, TeopeMbl UeBbl m Menenas. VccnemoBanue, B TOM YHCIIE C TOMOIIBIO IH(PPOBBIX PECYpCOB, M3ydaeMbIX
KoHurypanwii. [[prMeHeHne JaHHBIX TEOpEM NPU PEIICHUU TeOMETPUICCKUX 3a]1ad.
3HAKOMCTBO C IMOHATUEM F'OMOTETUH, C €r0 TPUMEHEHUEM, B TOM YUCJIE B MPAKTHUYECKUX CUTYAIUsX.

Hccnedosamenvckas paboma (€ UCTIOIL30BaHUEM MPOTPAMMHBIX CPEJICTB):

TOMOTETHUSA U €€ CBOUCTBA.
DOyHKUUHA

[Tonstue «pynkuus». [IpumeHeHne cBOWCTB (YHKIMI: HYIM (PYHKLIHMH, MPOMEXKYTKH 3HAKOIOCTOSHCTBA (DYHKIIHMH,
IPOMEKYTKHA BO3pacTaHUsi W yObIBaHUS (DYHKIIMHM, YETHbIE M HEYETHbIE (DYHKIIMH, HAUOOJbIIEEC W HAUMEHbILEE 3HAYCHUS
(GbyHKUMU 1pu penieHnu 3aaad. [locrpoenne rpadmkoB PyHKIUN ¢ TOMOLIBIO MPe0Opa30BAHUM BUAA:

f(x) =f(x) + a; f(x) = f(x + a); 1(x) = kf(x), f(x) =f(| x]), f(x) = | {(x) |.

Pacno3naBanue CTENEHHbIX (YHKIMHA U TMOCTPOCHHE 3CKU30B TpadUKOB CTENEHHBIX (DYHKIMI C HaTypalbHBIMU
NoKa3aTesI MU pa3Hoil yeTHOCTH. Mcronb30BaHre CBOMCTB Irpa)MKOB CTENEHHBIX QYHKIUN C HATYpalbHbIMU OKA3aTEISIMU PU
pemrenuu 3aaa4. [locrpoenne rpadukoB QyHKITHH Y= Vi, v="4x, y=|x]|.

Hccneoosamenvckas paboma: noBeieHre QyHKIUU U ee TpadKka B 3aBUCUMOCTHU OT IMapaMeTpa.

Metoa KoopauHAT

[TapanienbHOCTh U MEPIIEHIUKYISIPHOCTD MPSAMBIX (Yepe3 YriioBol KO3DPUIIUEHT).



HaxoxieHne mepecedyeHHii OKPY>KHOCTEH M NPSIMBIX B KoopauHaTax. dDopMmylia pacCTOSHHUS OT TOYKH /10 MPSIMOM.
[Tnomans mapamiensorpaMmma B KOOpAMHATaX, MOHATHE 00 OpPUEHTUPOBAHHOW Tuiomaau. [lpuMeHenne mMeTona KOOpAUHAT B
MPaKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKHUX 3a/1auax, UCCIIEI0BAHUE MPUIIOKEHUS METOJla KOOPJIMHAT B BBIUMCIUTEIHHON
MaTeMaTuKe ¥ HHPpOopMaTHKeE.

Hccneoosamenvckas paboma: pelieHne MPaAKTUKO-OPUEHTUPOBAHHON T€OMETPUYECKON 3aa4d METOAOM KOOPAHMHAT.

HpaBI/IJIbHLIe MHOI'OYIOJIbHUKHU. Opr)KHOCTI) U MHOT'OYI'OJIBHUKH

[loHATHE NPAaBUIBHOIO MHOIOYroJIbHUKA. POpPMyINBl JJIsI BBIUHCICHHS 3JIEMEHTOB NPABUIIBHBIX MHOTOYTOJBHHUKOB
(cTopoHa, paguyc BIUCAHHON U OTIMCAHHOW OKpY>KHOCTEW). BBIBO POpMYIT IITMHBI OKPY>KHOCTH U IUIOIIAAU Kpyra. [lnrHa nyru
OKPY>KHOCTH, paZiraHHas Mepa yria. [lnomans kpyra u miomanb KpyroBoro c€KTopa. BerauciieHue nepuMeTpoB U IUIOMaaeu
CIIOKHBIX (UTyp, BKIIOYAIOIINX 3JIEMEHTHI KpyTa.

CamocmosmenvrHoe omkpvimue: Kak HAUTU EPUMETP U TUIOIIA b CIOKHON GUTypbI?

lpaxmuxym: peuieHue 3a1a4 MOBBIIIEHHON CI0KHOCTH.

YucaoBble MOCJIeI0BATEILHOCTH U nmporpeccuu

Onpenenenrve BHUIOB TOCIEIOBATEIBHOCTEH: OTpaHUYEHHAs TIOCIIEOBATEIbHOCTh, MOHOTOHHO BO3pacTaromias
(yOmIBarommasi) mocieaoBarenbHOCTh. [IpencTaBneHue OECKOHEUHBIX NEPHOIUYECKUX JpoOeld B BUAEC OOBIKHOBEHHBIX.
3HAKOMCTBO C MOHATUEM CXOAUMOCTH TOCIIE0BATEIHPHOCTH, HAXOXK/ICHNE CYMMbI OECKOHEUHO yOBIBAIOIIECH T€OMETPUIECKOM
nporpeccun. [I[puMeHeHne MeTo1a MaTeMaTHICCKON MHTYKITHH.

Hccnedosamenvckas paboma: OBEICHUE TIOCIEIOBATEIILHOCTEN — OT TMIOTE3bI 0 TOKAa3aTeIbCTRA.



JIBHKEeHMS TUIOCKOCTH

LentpansHas cummetpusa. LlenTpansHo-cumMmerpuunbie  Qurypbel. I[loBopor. OceBas cummetpusi. DUrypsi,
CUMMETPUYHBIE OTHOCUTEIIBHO HEKOTOpoM ocu. IlapamnensHblii nepenoc. lloHsaTre nBu:KEHUS M €ro cBOWCTBA. PaBeHCTBO
¢uryp. IlposBneHuss cuMMeTpun B MPUPOJE, )KUBOIIUCH, CKYJIbNTYpe, apxuTekrype. KoMmmno3unuu aBuxeHU (mpocTeniue
npumepsl). [I[puMeHeHne B pelieHuu TeOMETPUIECKUX 3a1ad.

Hccneoosamenvckas paboma (C UCIOIB30BAHUEM IPOIPAMMHBIX CPEJICTB): KOMIIO3ULIUS JBUKECHUM.

ILJIAHUPYEMBIE PE3YJbTATHI OCBOEHUSA KYPCA BHEYPOUYHOM
AEATEJBHOCTH «Tepputopusi MbILLJICHUS»

Peanm3zanust mporpaMMbl Kypca BHEYPOUHOU JESITEIBHOCTH « TeppHTOpHs MBIIUICHHS» HaIlpaBlieHa Ha oOecredyeHue
JIOCTUKEHUS 00yJarOUUMHUCS JTMYHOCTHBIX, METAMPEIMETHBIX U MIPEAMETHBIX 00pa30BaTEeIbHBIX PE3YIbTATOB.

JMUYHOCTHBIE PE3YJBTATDI B yactu:

— NATPUOTHYECKOr0 BOCHMTAHMSA: MPOSBICHUE UHTEPECA K MPOLULJIOMY M HACTOSIIEMY POCCUHMCKOW MaTEMaTHKH;
[ICHHOCTHOE OTHOUICHWE K JIOCTHXKCHUSIM POCCUMCKUX MAaTeMaTHKOB M POCCUMCKOM MaTeMaTUYECKOW IIKOJIbI, K
WCIIOJIb30BAHUIO ATUX JIOCTHKEHUH B IPYTUX HAyKaxX WM MPUKIATHBIX chepax;

— TIPaX)JIaHCKOr0 M JYXOBHO-HPABCTBEHHOI0 BOCIUTAHMSI: TOTOBHOCTh K BBITIOJTHEHUIO OOSI3aHHOCTEH
rpaXJIaHMHA W peajM3allid €ro IpaB; NPEACTaBICHHWE O MaTeMaTHYECKMX OCHOBAaX (DYHKIIMOHUPOBAHMS Pa3IUYHBIX

CTPYKTYp, SIBJICHHUH, MPOIEAYp TPAXKITAHCKOTO OOIecTBa (HAampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTh K OOCYXKIEHHUIO



TUYECKUX MPOOJIEM, CBSI3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKEHUN HAyKH; OCO3HAHUE BAKHOCTH MOPAJIbHO-
TUYECKUX MPUHLHUIIOB B JEATEIBHOCTH YYEHOTIO;

— TPYAOBOI0 BOCIIMTAHMSA: YCTAHOBKA HAa aKTHBHOE y4aCTHE B PELICHUU NPAKTUYECKUX 3a7a4 MATEMaTUYECKON
HaIIPaBJIEHHOCTH; OCO3HAHHME BAXHOCTH MaTEMAaTHYECKOTO OOpa3OBaHMUS Ha MPOTSHKEHHHM BCEH KU3HM JUIA YCIEHIHOM
Ipo(eCCUOHATIBHOMN IESITEIbHOCTH U Pa3BUTHE HEOOXOIMMBIX YMEHUMN; OCO3HAHHBIA BHIOOP M MOCTPOEHUE UHANBUAYAIbHON
TPaeKTOpPHH 0OPa30BaHUS U )KU3HEHHBIX IJIAHOB C YYETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

—  3CTETHYECKOr0 BOCIUTAHUSA: CIIOCOOHOCTh K SMOLMOHAIIBHOMY U 3CTETUYECKOMY BOCIIPUSATHIO MATEMATUYECKUX
00BEKTOB, 3a/1a4, PEICHU, pacCyKI€HUI; YMEHUE BUAECTh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

— UEHHOCTH HAYYHOI0 IIO3HAHHUS: OpHUEHTAIUs B JEATEIIBHOCTH  HA COBPEMEHHYK) CHCTEMY HAYYHBIX
NPEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUS YeJIOBEKa, MPUPOBI M OOIIECTBA; MOHMMAHUE MATEMAaTHUYECKOU
HAyKHU Kak cepbl YEIOBEUECKOU eATETbHOCTH, STAIIOB €€ Pa3BUTUS U 3HAUMMOCTH JJIs Pa3BUTHS LIMBUIIN3ALIMN; OBJIAJCHUE
A3BIKOM MAaT€MAaTUKM W MaTeMaTU4eCKOM KyJIbTypOM Kak CpEeACTBOM IIO3HAHMS MUpPa; OBJIAJCHUE HAaBbIKAMHU
UCCIIEI0BATEIbCKON
NEATEIbHOCTH;

— (u3uYecKOro BOCNHMTAHUSA, (POPMHMPOBAHUS KYJIbTYPHI 310POBbSl M IMOLHMOHAJIBLHOIO O0JIATONOJIYYMS:
TOTOBHOCTh MPUMEHSATh MaTeMaTH4YEeCKHEe 3HaHWS B HHTEPECax CBOETO 3/I0pOBbs, BEACHHUS 3I0pPOBOr0 00pasza >KU3HU
(3mopoBoe mNuUTaHWE, COAJAaHCUPOBAHHBIA PEXUM 3aHIATHM W  OTAbIXa, peryjspHas (Qu3nyeckas aKTUBHOCTB),

c(hOpMUPOBAHHOCTH HABbIKA pe(hIEKCUU, TPU3HAHKUE CBOETO MpaBa Ha OLIMOKY M TaKOTO e MpaBa JIPyroro 4ejoBeKa;



—  JKOJIOrMYeCKOro BOCIUTAHUSA: OPUECHTALIMS HA NPUMEHEHHE MAaTEMaTUYECKUX 3HAHUM U1 PELICHUs 3a1ad B
00JIaCTH COXPaHHOCTH OKPY’KAIONIICH Cpefbl; IIAHWUPOBAHWE MOCTYIKOB M OIEHKA MX BO3MOXHBIX MOCIEICTBUNA IS
OKpY>KaloIllel cpeibl; 0CO3HAHUE TJI00ATIBHOTO XapaKTepa SKOJOTUYECKUX MPOOIeM U IMyTeH UX pelieHus;

— aJanTauuM K M3MEHSIOLIUMCH YCJOBHMSAM COUMAJIBLHOM M NPHPOJHOH CpeAbl: TOTOBHOCTh K JCHCTBUSAM B
YCIOBUSIX HEOIPEICIICHHOCTH, MOBBIIMIEHUIO YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO JESITEIbHOCTh, B TOM
YHUCJIe YMEHUE YUUTHCS Y APYTUX JIIOACH, MpUOOpETaTh B COBMECTHOM JIEITEIIbHOCTH HOBBIC 3HAHUSI, HABBIKU M KOMITETCHIINHT
U3 OIbITa IPYTUX; HEOOXOAUMOCTh POPMUPOBATH HOBBIE 3HAHUS, (DOPMYIUPOBATH UJIEH, TIOHSITHS, TUIIOTE3bI 00 0OBEKTAX U
SBJICHUSIX, B TOM YHCJIE paHEEe HE HU3BECTHBIX, OCO3HABATh NEPUIIMTHI COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH,
IUTAHUPOBATH CBOE PA3BUTHE; CIIOCOOHOCTH OCO3HABATh CTPECCOBYIO CUTYAIMI0, BOCIPUHUMAThH CTPECCOBYIO CUTYAIIMIO KaK
BBI30B, TPEOYIOIINIT KOHTPMED, KOPPEKTUPOBATh MPUHUMAEMbIC PEIICHUS U IEUCTBUS, POPMYTUPOBATH U OIIECHUBATH PUCKU
U TIOCJIEACTBUS, (POPMUPOBATH OIIBIT;

— BOCHMTAHUA WHGOPMANMOHHOM KYJbTYPBI: MIPOSIBICHUE MHTEpPECAa K MCIHOJIb30BAHUIO ITU(DPOBBIX TEXHOJIOTUM
JUTSl ONTUMU3AIMK TIPOIIECCOB TOHMCKA, aHaln3a, oOpabOTKH, CO3MaHus, MepeJayd MaTeMaThudecKod HHPOpMAIMH |
BU3yallM3alMil MaTeMaTUYeCKUX OOO0OIIeHW ¥ pe3yJabTaTOB aHajdn3a; TOTOBHOCTh K UCIOJIb30BAaHUIO HHU(PPOBHIX
WHCTPYMEHTOB JIJISI BBITIOJIHCHUS YY€OHOM NIEATEIbHOCTH MPU U3YYCHUH MAaTEMAaTUKH; CIIOCOOHOCTh MPUMEHSTH TU(PPOBLIE
MHCTPYMEHTHI B YCJIOBHSX peaM3allii MEp MO MPEAyNPEKICHUIO BO3MOMXHBIX HETATUBHBIX MOCIEACTBUN AKTUBHOIO U

CUCTCMATHYCCKOT'O IMPUMCHCHU L[I/I(l)pOBBIX TEXHOJIOTUH B y‘l€6HBIX IeIAX.



METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3naBaTebHbIC YHHBEPCAJIbHbIC YueOHbIe AeHCTBUSA bazosbie nocuueckue 0eucmsusi:

—  BBIABJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIE IPU3HAKA MATEMATUYECKUX OOBEKTOB, TOHITHI, OTHOILIEHUN MEXIY
HOHATUAMHU, (POPMYIUPOBATH ONPEIEIICHUS MTOHATHH, YCTaHABIUBATh CYIIECTBEHHBIN MIPU3HAK KJIACCU(PHUKAIIMU, OCHOBAHUS
JUTsl 000OILEHNUs U CPaBHEHUS, KpUTEPUH MPOBOAMMOTO aHAJIN3a;

— BOCIpUHUMATH, (OPMYIUPOBATh H peoOpa3oBbIBATH CYXKICHUS:

YTBEPAUTEIbHBIE U OTPHUIATENIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

—  BBIABJIITh MaTEMaTUYECKHAE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpPEUHs B (PaKTax, TaHHBIX, HAOIIOICHUSIX H
YTBEPKICHUSX, TIPEIIaraTh KPUTEPUN JJIS BBISBIICHUS 3aKOHOMEPHOCTEH M TIPOTUBOPEUHIA;

— JiefaTh BBIBOJABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTHMKU, JCAYKTHBHBIX W WHIYKTUBHBIX YMO3aKIIOUCHUMH,
YMO3AKJIFOUECHUH 110 aHAJIOTHH;

— pas30OupaTh JIOKa3aTeNbCTBA MATEMATHUYCCKUX YTBEPXKIACHUN (MpsSMBbIE W OT TPOTUBHOTO), TMPOBOJWTH
CaMOCTOSITENIEHO JIOKa3aTeIbCTBA MaTEMaTHYCCKUX (PaKTOB, BBICTpaWBaTh AapTyMEHTAIWIO, TMPUBOIUTH TPHUMEPHI H
KOHTPIPHUMEPHI, PUMEHSITh METOJ] MAaTEMaTHICCKON MHIYKIIMH, 0OOCHOBBIBATH COOCTBEHHBIC PACCYIKICHNS,

— BBIOMpATH COCOO perieHus yueOHol 3a/1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS, BHIOMpaTh Hanboiee
MOIXO/ISIIIIANA C YY€TOM CaMOCTOSITENIEHO BBIICIEHHBIX KPUTEPHUEB).

baszosvie uccieooseamenvckue oevucmeusi:



— HCIOJIb30BaTh BONPOCHl KAk MCCIENOBATENbCKUI WHCTPYMEHT IMO3HAHHS, (OPMYIHPOBATH BOIPOCH,
duKcupyromue mpoTUBopeune, NpodaeMy, CaMOCTOATENBHO YCTaHABINBATh UCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UIINIO, MHEHHUE;

— TMPOBOAMUTH IO CAMOCTOSITEILHO COCTAaBJIEHHOMY IUIaHY OKCIEPUMEHT, MCCIEeI0OBaHUE [0 YCTaHOBIJIEHUIO
0COOEHHOCTEN MaTeMaTH4YECKOro 00BbEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOM;

—  CaMOCTOSITENIbHO (POPMYIUPOBATh 000OIIEHHS U BBIBO/IBI IO PE3YJIbTaTaM IIPOBEIECHHOTO HaOJII0/IeHuS,

UCCIIEIOBaHMsI,  SKCIIEPUMEHTA,  OLIEHUBATh JOCTOBEPHOCTD MTOJIYUEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U O0OOIICHHUI;
— TIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIABUIATH MPEIIOIO0KEHUS O €r0 Pa3BUTUU B HOBBIX

YCIIOBUSIX.

Paboma c unghopmayueii:

—  BBISBJISATH HEJIOCTATOUYHOCTH U M30BITOYHOCTh HH(POPMAITUH, TaHHBIX, HEOOXOIUMBIX JIJIS PEIICHUS 3a1auu;

— BbIOMpaTh, AHAJU3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(DOPMALIMIO PA3IMYHBIX BUIOB H (HOpPM
IPEICTABIICHNUS,

— BbBIOMpaTh POpMy MpeACcTaBICHUs MHPOPMAIIUN U WLTIOCTPUPOBATH PEIlaeMbIe 3a1aul CXEMaMH, JruarpaMMaMu,
WHOM rpadMKoN U UX KOMOMHAIIMSIMU;

—  OIICHMBATh HAJICXKHOCTH MH()OPMALIUH 10 KPUTEPHUSIM, MPEII0KEHHBIM WIH CPOPMYITUPOBAHHBIM CAMOCTOSTEILHO.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE YUeOHbIe NeHCTBHA:



— BOCIPUHUMATHh U (HOPMYJIUPOBATH CYXKIEHHUS B COOTBETCTBUHU C YCIOBUSIMU U LENSMU OOIIEHUS, SICHO, TOYHO,
I'PaMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHUSI B YCTHBIX M MUCbMEHHBIX TEKCTaX, JAaBaTh MOSCHEHUS O X0y PEUICHUS 3a7auH,
KOMMEHTHUPOBATh MOJYYCHHBIN Pe3yJIbTaT;

— B Xole OOCyXIeHHus 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKTAaeMOW TeMbI, MPOOJIEMbI, pelIaeMol 3aaauH,
BBICKA3bIBaTh WJICH, HAIICJCHHBIC HA MOWCK PEIICHUS, COIOCTABISATh CBOM CYXKICHHUS C CYXKICHUSIMH JAPYTHX YYaCTHHUKOB
nuanora, OOHApY)XMBaTh Pa3IMdWe W CXOJCTBO IO3WIHK, B KOPPEKTHOW ¢opMe (HOpMyIUpOBaTh Pa3HOTIIACHS, CBOH
BO3PAKECHUS;

— MPEeACTaBIATH PE3YJIbTATHl PEIICHUS 33/1a4M, YKCIIEPUMEHTA, UCCIICI0BAHUS, IPOEKTA, CAMOCTOSITEIbHO BHIOUPAThH
dbopmMaT BBICTYIUICHUS C YYETOM 3aJ1ay IPE3CHTAIMU U OCOOCHHOCTEN ay/IuTOPUH;

— TIOHUMAaTh W WCIOJIb30BaTh TMPEUMYIIECTBA KOMAHIHOW W WHIWBHAYATbHOW PaOOTHI MPU PEIICHHH YYCOHBIX
MaTEeMaTUYECKUX 3aJlay, MPUHUMATh IIeJIb COBMECTHOH ACATEIBHOCTH, TJIAHUPOBATH OPTaHU3AIUI0 COBMECTHOH PabOTHI,
pacmpenenaTh BUIIBI paOOT, TOTOBAPUBATHCS, OOCYXKIaTh MPOIECC U Pe3yJbTaT paboThl, 0000IaTh MHEHUSI HECKOJIbKUX
JIIOJICH;

— y4YacTBOBaTh B TPYNIOBBIX (popmax paboThl (0OCyXkaeHHS, OOMEH MHEHUH, «MO3TOBBIC HITYPMB» U HHBIC);
BBITIOJTHATHh CBOIO YacTh paOOTHI M KOOPIWHUPOBATH CBOW JICHCTBHS C APYTUMHU 4YJICHAMH KOMAaHJIBI, OIICHUBATh KA4eCTBO
pesyibTaTa W KadecTBO CBOErO BKJIaJa B OOIIMHA pPE3yNbTaT IO KPUTEPHSAM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU

B3aUMOJIEUCTBUSL.



PeryasiTuBHbIE yHUBeEpPCAJIbHbIEe Y4eOHbIe AeilcTBUS Camoopeanuzayust.

— BBIBJISTH NPOOJEMBbI JJIs pPEUICHUS B XU3HEHHBIX W YYEOHBIX CUTYyalUsIX, OPUEHTUPOBATHCS B PA3ITHUHBIX
MOJIXO0/IaX MPUHATHS pelleHud (MHANBUIYabHOE, TPYIIIOBOE);

—  CaMOCTOSITEIBHO COCTAaBJISIThH IUIaH, aITOPUTM PEIICHUS 3aJa4y (WJIM €r0 4acTh), BEIOMpATh CHOCOO PEIICHUS C
Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHUM C

y4eTOM HOBOM MH(POpPMAIIUH.

Camoxonmpon:

— BIIQJIETh CIOCOOaMM CaMONPOBEPKU, CAMOKOHTPOJIS MPOIEcca U Pe3ysibTaTa PelIeHUs MaTeMaTH4YeCcKo 3a1auu,
CaMOMOTHBAIUU U pedIIeKCcHH;

—  TMPeABUACTH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPU PEIICHUH 3a/1a91, BHOCUTh KOPPEKTHBBI B IEATCILHOCTD
Ha OCHOBE HOBBIX OOCTOSITENIbCTB, HAWIEHHBIX OITMOOK, BBISBIICHHBIX TPYTHOCTEH;

— OIIGHWBATh COOTBETCTBHE pe3yjbTaTa JEATEIbHOCTH IMOCTABJICHHOW IETM U YCJIOBHUSM, OOBSICHATH MPUUYHHBI

JOCTHKEHUSI WM HEJOCTHXKEHUS 1IeTTH, HAXOAUTh OITHOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

IOMOYUOHANbHBLU UHMENTEKN.!
—  BBIpaXKaTh YMOIIMH MTPH U3YUECHUU MATEMATHUYECKIX OOBEKTOB U (DaKTOB, JaBATh SMOITMOHAIBHYIO OIICHKY PEIICHHUS
3a1a4H.

ITPEAMETHBIE PE3VYJIBTATBI



[IpenMeTHBIC pe3ybTaThl OCBOCHHS IIPOTPaMMBbI Y4EOHOTO Kypca K KOHITy o0yueHus B 9 kiacce:

CB000IHO OTIEpUPOBAThH MOHATUIMU: KOPEHb N-U CTEIICHH, CTENIEHb C PAllMOHAJIBHBIM ITOKa3aTesIeM, HaXOIUTh KOpEeHb N-
1 CTeneHu, CTENEeHb C pallMOHAIBHBIM MTOKa3aTesIeM, UCITOIb3Ys ITPH HEOOXOAMMOCTH KaJIbKYJISTOP, IPUMEHSITh CBOHCTBA KOPHSI
N-i CTENEHH, CTEIICHU C PAIMOHAIBHBIM IMOKA3aTEIIEM.

Hcnonbs30BaTh MOHATHE MHOXKECTBA JIEHUCTBUTEIBHBIX YHCEI MPU PENICHUM 3a7ad, NPOBEACHUHU PACCYXICHUN H
JI0Ka3aTeJIbCTB.

CpaBHMBATh W YIOPSAIOYMBATH JICMCTBUTEIbHBIC YMCIIA, OKPYIJISATH JICHCTBUTEIbHBIC YHMCJIA, BBIMNOJHATH MPUKUAKY
pe3yabTaTa BEIYMCIICHUM, OLIEHKY YHUCJIOBBIX BBIPAKECHUM.

CB000OIHO ONIEPUPOBATH MOHSATHEM KBAJIPAaTHOTO TPEXWICHA, HAXOUTh KOPHHU KBaIPAaTHOTO TPEXUJICHA.

PacknanpiBaTh KBaJpaTHBIM TPEXWICH HA JIMHEUHBIC MHOXHUTEH.

Pemate HECOKHBIE KBAIPATHBIE YPABHEHHUS C TAPAMETPOM.

Pemrars HECHOKHBIE CHCTEMBI HEIMHENHBIX YPABHEHUH C TApaMETPOM.

Pemars ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBIL, B TOM YHUCJIE C OTPAHUYCHUSIMU, HAIIPUMED B LIEJIBIX YHUCIIAX.
[IpoBoUTh UCCAEAOBAHMS YPABHEHUI U CUCTEM YPABHEHHI, B TOM YHCIIE€ C IPUMEHEHUEM rpa)uyecKux npeiCTaBIeHUN
(ycTaHaBIMBATh, UMEET JIM YPABHEHUE UM CUCTEMA YPABHEHUM pELIECHUs], €CJIM UMEET, TO CKOJIBKO, U TIPOYEe).

Pemrats TeKCTOBBIC 334K AIreOpandecKuM CIiocoOOM.
Hcronp30BaTh ypaBHEHHUS, HEPABEHCTBA M X CUCTEMBI JJII COCTABIICHUS MaTEMaTUYECKON MOJICTTH PealbHOW CHTYaIlun

N HpHKJ’I&JIHOfI 3aa4u, HHTCPIPCTHUPOBATE ITOJTYUCHHBIC PE3YJIbTAThI B 3aJdAHHOM KOHTCKCTC.



CBOOOHO OMEpUPOBATH IMOHATUSAMU: 3aBUCUMOCTb, (PyHKIMs, Trpaduk (QYHKIUH, OpsAMas HOPONOPLUOHAIBHOCTS,
JAuHeWHas QyHKUMs, oOpaTHas MPONOPLUUOHAIBHOCTD, Tapaboia, runep0oiia, KycouHO-3a1aHHas QyHKIUS.

HccnenoBaTh (QyHKIMIO 1O €€ rpaduKy, yCTaHaBIMBAThb CBOMCTBA (PYHKIMI: 00JACTh OIpPENEICHHs, MHOKECTBO
3HAYCHHUH, HyIH (PYHKIIMH, TPOMEKYTKH 3HAKOMIOCTOSHCTBA, MPOMEXKYTKH BO3pACTaHUs U yObIBaHHS, YETHOCTh U HEUYETHOCTD,
HanOOoJIbLIEE U HAMMEHBIIIEE 3HAYEHUS, ACUMITOTBHI.

Pacnio3HaBaTh KBaJpaTUUHYIO (YHKIHUIO 1O (popmyse, NPUBOAUTH HNPUMEPhl KBAAPATUYHBIX (QYHKUUN W3 peabHOU
XKU3HU, PU3NKU, TEOMETPUH.

Omnpenensth noyoxeHue rpaduka KBaApaTUIHON QYHKIIMHU B 3aBUCUMOCTH OT €€ KO3(pPUIIMEHTOB.

Crtpouts rpaduk KBagpaTUYHON (PYHKIIMH, OITMCHIBATh CBOMCTBA KBAIPATUYHON (PYHKIIUU 1O €€ rpaduky.

Hcnonb3oBaTh CBOMCTBA KBAAPATUIHOW (DYHKIIMU JIS PELICHUS 3a]1a4.

Ha npumepe kBaapatuaHoi GyHKIMH cTpouTh rpaduk Gyrkiwm y = af(kx + b) + ¢ ¢ momomkio npeodpazoBanwmii rpadurka
bynxiun y=f(X).

NnmrocTpupoBaTh € MOMOILBIO Fpaduka peatbHy0 3aBUCUMOCTb HWIIM MTPOLIECC IO UX XapaKTEPUCTHKAM.

CB00OHO ONEepUpPOBATH MOHITUSIMHU: MTOCIEOBATENLHOCTD, apu(PMETUUECKAsI U TEOMETPUYECKas! IPOTPECCHUH.

3aiaBaTh MOCIEAOBATEILHOCTH PAa3HBIMU CIIOCOOAMM: ONMUCATEIbHBIM, TAOJIUYHBIM, C TOMOUIBI0 (DOPMYIBI N-TO YJieHa,
PEKYPPEHTHBIM.

BbINONHATE BBIYKUCIEHUS C WCIOJb30BaHUEM (DopMyll N-TO wieHa apu(pMETUYECKOM M Te€OMETPUYECKON MpPOrpeccHid,

CYMMBI IICPBBIX N 49JI€HOB.



N300pakaTh 4IeHBI OCIEI0BATEILHOCTH TOYKAMH Ha KOOPIWHATHOM MJIOCKOCTH.

Pematp 3amaun, CBS3aHHBIC C YHCIOBBIMH ITOCJICIOBATEIBHOCTSIMH, B TOM YHCIIE 33/ladydl U3 PEaNbHON KHU3HU (C
UCTIOJIb30BaHUEM KaIBbKYJISATOPA, UPPOBLIX TEXHOJIOTHH).

Pacmo3HaBaTh W TPUBOAUTH TPUMEPHl KOHEYHBIX M OCECKOHEUHBIX IIOCJIENIOBATEIHLHOCTEH, OTpaHUYEHHBIX
MOCJeI0BaTEIbHOCTEN, MOHOTOHHO BO3pacTaromux (yObIBAOIIMX ) MOCIEI0BATEILHOCTEH.

NMeth mipeAcTaBi€HHE O CXOAMMOCTH IOCJIEIOBATEILHOCTH, YMETh HAXOJUTh CYMMY OECKOHEYHO YObIBaromien
re€OMETPUUYECKOI MPOTrPECCUH.

HpI/IMGH}ITB MCTOJ MaTEMaTU4YE€CKOM HHAYKOHUHW IIPpHU PCIHICHHUHA 3a1a4.

Jloka3pIBaTh TEOpPEMY CHHYCOB M TEOpPEMY KOCHHYCOB, IMPUMEHATh HMX JJISI HAXOXKICHUS PA3JUYHBIX DJIEMEHTOB
TPEYTOJbHUKA («PEIICHUE TPEYTrOJIbHUKOBY), MPU PEUICHUH NeOMETPUYECKUX 3a1ay. [[puMeHsTh MOIy4YeHHbIE 3HAHUS TPH
PELIECHUY NMPAKTUYECKUX 3a1a4.

[IprMeHSITh TPUTOHOMETPUIO B 3aJladaX HA HAXOXKJICHUE IUIONIAW, BBIBOAUTH W BIIAJIETh TPUTOHOMETPHUUYECKUMU
dbopmynamu s MIOMIAAA TPEYroJibHUKA, NapajieorpaMmma, pomoa, Tparneuu, BBIBOAUTh U TPUMEHATh popMyiny ['epona u
dbopmyy Uil TUIOIIAAH BBITYKIIOTO YETHIPEXYTOJbHUKA.

HNmets npeacraBieHne 0 TOMOTETUH, IPUMEHSTh B IPAKTUYECKUX CUTYALUSX.

Hcnons3oBath Teopembl UeBbl 1 MeHenas mpu peieHuu 3aiad.



Hcrnonb3oBaTh TEOPEMBI O BIUCAHHBIX yTrilaX, yriax MEXIy XopAaMu (CeKyIIMMU) U yTiie MEXIy KacaTeJIbHON U XOpaoi
IIPU PEIIEHUH TeOMETPUUYECKUX 3a/1a4. Jloka3bIBaTh U MPUMEHSITh TEOPEMBI O TIPOU3BEACHUHN OTPE3KOB XOPA, O MPOU3BEIICHUU
OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOM.

Brnanets moHsTHEM KOOpPAWHAT HA TUIOCKOCTH, padOTaTh ¢ ypaBHEHHEM MPSMON Ha IUIOCKOCTH. BiameTs MOHATHSMU
yriI0Boro koddduiuenTta u cBOOOJHOTO YjieHa, MOHUMATh UX T€OMETPUUECKUNA CMBICI U CBSI3b YIiIoBOro Kod(dduimeHra c
BO3pacTaHUEM U YObIBaHHEM JIMHEHHOW PyHKIIMU. YMETh peniaTh METOJ0M KOOPAUHAT 3a/1aui, CBSI3aHHbIE C MApaAJIJIETbHOCTHIO
Y NIEPIEHIUKYJIAPHOCTBIO IPSIMBIX, IEPECEUCHUEM TIPSAMBIX, HAXOKIECHUEM TOUEK MIEPECCUEHUSI.

BriBomuTh W BIIaJIETh YpaBHEHUEM OKPYKHOCTU. VICHOJIB30BaThb METOJA KOOPJWHAT Ui HAXOXKICHHUS TNEpPECECUEHU
OKPY>KHOCTEH U NpsiMbIX. Biianiets popmynaMu paccTOSIHUS OT TOYKU JI0 MPSIMOM, IUTIONIaAN HapajuieiorpaMMma B KOOpAMHaTAaX,
UMETh TMOHATHE 00 OpUEHTUpOBaHHOM MIomaau. [1oap30BaThCsI METOJOM KOOPJAWHAT Ha IJIOCKOCTHU, MPUMEHATH €ro MpHu
pELICHUH TEOMETPUYECKUX U TMPAKTUYECKUX 3adad. [IpuMeHsTh MeToA KOOpAMHAT B MPAKTUKO-OPUEHTHUPOBAHHBIX
T€OMETPUYECKUX 3aJavax.

Brnaners moHsiTMEM BEKTOpa. YMETh CKJIAAbIBaTh W BBIYMTATh BEKTOPHI, YMHOKAaTh HAa YHUCIIO, BIAJAETh MpaBUIIaAMU
TPEYTrOJbHUKA W TapajiesiorpamMma. BriaaeTs NpakTUYECKUMHU HMHTEPHPETAUSIMA BEKTOPOB. YBEPEHHO T0JIb30BaThCS
KOOpJAMHATaMU BeKTOpa. BianeTh clioKeHneM U BBIYUTAaHUEM BEKTOPOB, YMHOXKEHHEM BEKTOpPA HAa YHUCIIO B KOOPAMHATAX.

Nmets npencraBienue o 0aszuce (Ha miockocth). PackiaapiBath BEKTOphl 1O 0a3ucy. PackiiagpiBaTh BEKTOPHI CUJI C
MOMOIIBI0 MPOEHUPOBAHUS U TPUTOHOMETPUYECKUX COOTHOIICHUH. [IpUMEHSTh MOJydeHHBbIE 3HAHUS B MPOCTEHIINX

bu3nYecKux 3a1a4dax.



Bnagerp MOHATHEM CKaJspHOIO IPOU3BENEHUS BEKTOPOB, MOHUMATh €ro0 TI'€OMETPUYECKHA CMBICI U YBEPEHHO
II0JIb30BAThHCS €70 BHIPAKEHUEM B IEKaPTOBBIX KOOPAMHATAX. 3HATh JUCTPUOYTUBHOCTD CKAJIIPHOIO IPOU3BEICHUS U €0 CBS3b
¢ poeurpoBaHueM. [IpuMeHsATh cKaJIIpHOE NPOU3BEICHUE BEKTOPOB JUIsl HAXO0XK/IEHUS IJIUH U YIJI0B. PemaTs reoMeTpuieckue
3a7laud C MOMOIIBIO CKAJSPHOrO IMpou3BefeHUs. Vcrnonb30BaTh CKalsipHOE MPOU3BEJIEHHE BEKTOPOB B alreOpanydyeckux U
(bu3MUecKuX 3aa4dax.

BnageTs NOHATHSAMU NPABUIIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPYKHOCTH, JUTMHBI IYTH OKPYKHOCTH U PaJINAHHON MEPBI
yIia, BBIYMCIATH IUIOMAAL Kpyra u ero yacre. [lonumare cMmbici yucna w. [IpuMeHsITh NOodydeHHbIE YMEHMS NPU PEIICHUH
NPAKTUYECKUX 3a7a4. 3HaTh UCTOPUUECKUE CBEJCHUS 00 U3MEPEHUH JJIMHBI OKPYKHOCTHU U IUIOIIAIN KPyTa.

NmeTs npencTaBiieHne 0 TpeoOpa30BaHuM MIIOCKOCTH, O IBHKEeHUAX. HaxoauTh ocu, IEHTPbl CHMMETPUU (PUTYD, HEHTPBI
NOBOPOTAa, HAXOJWUTh KOMIIO3MIIMM MpOCTeHInUX npeodpasoBaHuil. [IpuMeHATh IBUXKEHHSA IUJIOCKOCTH TMPU PELICHUU
reOMETPUUYECKUX 3a/a4.

IIpuMeHATHh MOJyYEHHBIE 3HAHUS HAa MPAKTUKE — CTPOUTh MATEMATHYECKHE MOJENIW Ui 337ad PEAJbHOM >KM3HU H
IPOBOJAUTH COOTBETCTBYIOIIME BBIYMCICHHUS C MPUMEHEHHEM IMOJ00MSI U TPUTOHOMETPUYECKUX (PYHKUMH (IOJB3YSCh, TIe

HE0OXO0IMMO, KAJIbKYJISITOPOM).



9 KJIACC

HaumeHoBaHue pa3zgeiioB
H TeM Kypca BHEYPOYHOi

PermreHne npakTHUECKHX 3a7a4 ¢ UCIOIb30BaHUEM
TCOPEMBI KOCMHYCOB U TEOPEMBI CUHYCOB.
®opmyia I'epona. dopmya MIomaay BbITYKIOrO
YeThIPEXyTroabHUKa. COOTHOIICHUS MEXITY
TpuroHoMmerpuueckumMu pynkumsamu. Ipocreiimme
(hopMyJIBI TIPUBEZICHUS N3 TEOMETPHUECKUX
CO00paKeHMIA.

Pemrenue 3a1a4 ¢ HCIOJIB30BAHUEM TEOPEM KOCUHYCOB
U CHHYCOB, HaX0)KJIEHHE pajuyca
OIMCAHHOM OKPYKHOCTH

Ne KoauuecTBo ®dopma padoTHI/XapaKTEePUCTHKA JeATEILHOCTH
AEATEILHOCTH IIporpammHoe conep:xkaHue pmap p P
m/n JyacoB ol0yuamommuxcs
BHEHUSA U [IEHN BHEHUH ¢ IapaMETPOM ajIr' MYECKUM MOCTOSITEJIbH TKPBITHE: 311 (5051 BHEHUH
1 Vpasue 3 Pemrenne ypaBue C mapamMeTpoM ajredpandec CamocrosTe oe OTK €. pelIeHue aBHE
HCpaBCHCTBA C METOJIOM. IapaMeTpoM.
napameTpoM . .
I'paduueckuit METO | pelicHHs YPAaBHEHUH C IpakTUKYMBI 10 PELICHUIO 337a4: OT MPOCTOr0 K
napamMeTpoM CIIOKHOMY — JPOOHO-pAlMOHAIIbHBIC YPABHEHHUS
I'paduueckast HHTEpIpPETAINS PEIICHUS YPABHEHHUS C HEPABCHCTBA C MAPAMETPOM.
ABYM:L HepeMeHHI:’IIMH 1 CHCTCM ypAaBHCHNU C NBYM3 McceoBaTebekne paGoThl: pelieHue 3a1a4 ¢
HepeMeHHEIMH. CCJIC)IOBaII;II/Ie CHCTEM HEJIMHEHHBIX MAPAMETPAMI — ANTeBPAHUECKIM METOIOM;
YPaBHCHHM C TTapaMETPOM. I'CIICHAC HEPABCHCTB C rpad)uIecKuM METOIOM (B TOM YHCJIE C MCIOJIb30BAHUEM
ABYM: ICPEMCHHBIMHA M IX CHCTEM «MAaTEeMaTHYECKUX MAKETOBY)
2 Peuierue TpeyroabHUKOB 3 DOpMyITbI IPUBEIEHHS. IMpaKTHKYMBI 10 PEIICHUIO 3a/1a4.

MaremaTnueckoe COpEBHOBAHUE — PCIICHUE
FCOMGTpI/I‘IeCKI/IX/HpaKTI/IKO-OpI/IeHTI/IPOBaHHBIX

3aJa4 pa3HbIMU MCTOAaMU




Anrebpanyeckue
BBIPaYKCHUS

CreneHs ¢ palloHaIbHBIM NOKa3aTeneM. OnpeencHue
KOPHS N-I CTETNEHU U CTETNIEHN C PAMOHAIBHBIM
MOKAa3aTeNeM.

IIpuMmeHeHue onepanuu U3BICUYEHUS KOPHA N-U
CTEIICHH, UCTIONB3YS IPH HEOOXOAUMOCTH
KaJbKYJIATOP.

Brruncnenne 3Ha4EHHS CTETIEHH € PAllMOHAIBHBIM
MOKa3aTesIeM.

OrieHKa 3Ha4eHUH KOPHS N-I CTENeHH, 3HaUeHUe
CTEIEHU C PALIMOHAIBHBIM II0KA3aTENIEM LEJIBIMU
YHCJIAMH U JICCITHIHBIMU JIPOOSMH.

CpaBHEHUE U YIOPSAJOYMBAHUE PALMOHAIBHBIX U
HpPpaLlMOHAIIBHBIX YHCEN, 3aIUCAHHBIX C IIOMOILBIO
KOpHsI N-# CTENEeH!, CTENEHU C pallMOHATIbHBIM
MoKazaresieM. BBIIoIHEHHE TOXAECTBEHHBIX
nmpeoOpa30BaHuil BEIpAKCHUH, COMEpKAIUX KOPEHb N-i
CTEIEHHU, CTENIEHb C PallMOHAIBHBIM ITOKa3aTeIeM

IIpakTHKYM IO PEUICHUIO 33a4: OT IPOCTOT0 K
CJIO’KHOMY.

MaremaTu4yeckoe COpeBHOBaHUE

OTpe3ku B OKPYKHOCTH

TeopeMbl 0 TPOU3BEIACHUH OTPE3KOB XOPJI, TEOPEMBI O
MIPOU3BEICHUN OTPE3KOB CEKYIINX, TEOpEeMa O
KBaJipaTe KacaTreJabHOU, TeopeMbl UYeBbl 1 MeHenast.
HccnenoBanue, B TOM 4HCIE ¢ TOMOIIBIO ITM(POBBIX
pecypcoB, U3ydaeMbIX KOHPHUTYpaIH.

[IpumeHeHne JaHHBIX TEOPEM MPH PEIICHUN
TreOMEeTPUUYECKUX 3a/1a4.

3HAKOMCTBO C IOHSATHEM TOMOTETHH, C €TO
MNPUMEHCHUEM, B TOM YHCJIC B IPAKTUYCCKUX
CUTYyaluIX

CaMocTosiTeIbHOE OTKPBITHE (B TOM YHCIIE C
HCTIOJIB30BAaHHEM «MaTEeMAaTHYECKUX ITAKETOBY):
Teopembl YeBsl 1 MeHnenas.

IIpaKkTHUKYM 110 pENICHUIO 3a/1a4.

IIpaKTUKYM 0 TOCTPOEHUIO JUHAMUYECKUX MOJIENIEH C
MOMOIIBIO IPOTPaMMHBIX cpericTB. UccienoBaTesibcKast
padoTa ¢ TOMOIIBIO MPOTPAMMHBIX CPEICTB: TOMOTETHSI U
€€ CBOMCTBaA




OyHKUMU

[MonsTHe «HyHKIHD.
[Tpumenenne cBONCTB QYHKIWIA: HYIH (YHKIINY,

MPOMEXXYTKU 3HAKOTIOCTOSIHCTBA (DYHKIIHH,
MPOMEXYTKU BO3pacTaHus M yObIBaHUS (YHKIIHH,
YETHBIC U HeUCTHBIC (DYHKIINHU, HAaUOOJIbIIee 1
HauMeHbLIee 3HAYCHNUS (QYHKLUH IIPH PEICHUH 3a1a4.
[MocTpoenne rpaduKoB PyHKIHH C TTOMOIIBIO
npeoOpa3oBaHUil BUIA:

x) =00 + a5 1) = F0x + a); 1) = k), ) ~F( x ]},
f(x) = 109 |

Pacnio3HaBaHue creneHHbIX QYHKIUH U OCTPOCHHE
9CKHM30B IrpaKOB CTENEHHBIX (YHKIUH ¢
HaTypaJIbHBIMU [10KA3aTEe/IIMU Pa3HOM YETHOCTH.
Hcnonb3oBaHue CBOMCTB rpaMKOB CTEIEHHBIX
(yHKIMIH C HAaTypalbHBIMU TIOKa3aTeIAMH IPU
pelleHnHy 3aad.

IToctpoenue rpadukoB pyHKIHH Y = "-.-"'E,

HccnenoBarenbekas padora (B TOM 4HCie C
HCIIOJIb30BAaHHEM «MAaTEeMaTHYECKUX aKETOBY):
[loBenenue ¢pyHkyy 1 ee rpaguka B 3aBUCUMOCTH OT
napamerpa.

IIpaKkTHKYMBI [0 PEIICHUIO 3a]a4: TOCTPOCHHE
rpa¢ukoB QyHKIHA y= VX Y= VX VY=
| X |; ¢ momomplo IpeodpazoBaHuil U mpoBepKa ¢
HCIIOB30BaHHEM IIPOIPAMMHBIX CPEICTB

y = Vxy=x

BexTopel. MeTon koopAuHAT

[apannenbHOCTh U NEPIEHAUKYISIPHOCTD MPSIMBIX
(uepes yriosoii ko3 dunuent). Haxoxaenue
repeceyeHuil OKpY>KHOCTEH U MPSIMBIX B
koopauHatax. dopMyna paccTOsSHUS OT TOYKU 10
MpSIMOH.

[Tnomaap mapanienorpaMmma B KOOpAUHATAX, TOHIATHE
00 opueHTHpPOBaHHOM Momaan. [IpuMeHeHue Metoaa
KOOpPJUHAT B MIPAKTUKOOPUEHTHUPOBAHHBIX
TeOMETPUYECKHX 3aJ[auax, UCCIIeI0BAHUE PUITOKEHUS

METO/1a KOOPJIMHAT B BBIYHCIIUTEIbHONH MaTeMaTHKE U
nHdopmartuke

CaMocTosTeIbHOEe OTKPBITHE: KAK PEUINThH
TeOMETPUUECKYIO 3a]]auy C IIOMOIIBIO arnmapara anreopsl?

HccaenoBarenbekas pa6ora (B TOM YUCIE C
WCIIOJIb30BaHUEM «MAaTEMAaTHIECKUX MTAKETOBY): PEeIICHUE
MIPAKTUKO-OPUEHTUPOBAHHON T€OMETPUIECKON 3a/1auH
METOJIOM KoopaAuHaT. MaTteMaTHYecKoe COpeBHOBaHUE —
pemeHI/Ie FGOMCTpI/I‘-IeCKI/IX 3aaa4 paSHBIMI/I METOAaMU




7 [IpaBusbHEIC 3 [IpaBuiIbHBIE MHOTOYTOJIBHIKH, BEIYUCICHHE UX CamocTosiTeJIbHOE OTKPBITHE: KaK HAUTH EPUMETP H
MHOTOYTOJIbHHKH. 3IIEMEHTOB oAb CI0XKHOH Gurypel? IIpaKTHKYM 10 peIEHHI0
N 3a]1a4 MOBBIMIEHHON CJI0KHOCTH.
OKpyXHOCTh U BrrunciieHue nepuMeTpOB U IIOMIAEH CIOMKHBIX
MHOTOYTOJIbHHKH. (huryp, BKIIOYAIOIIUX HIEMEHTHI Kpyra
8 YucnoBsie 4 OmnpeneneHre BUIOB ITOCISI0BATEILHOCTEH: HccaenoBarenbekas padoTa: moBeieHNE
MOCJIEI0BATENEHOCTH U orpaHp4eHHasd MoCICI0BaTCALHOCTE, MOHOTOHHO MOCIIEIOBATENEHOCTEH — OT THIIOTE3BI 10 T0KA3aTEeIBCTBA.
MIPOrpecCuun Bo3pacTaroias (yOsIBaromiasi) mociaea0BaTeaIbHOCTb.
. | JIuckyccusi Ha OCHOBe pellleHust 3a1a4:
[IpencraBneHre OECKOHEUHBIX IEPUOAMUYECKUX IPOOEH
B BHE OOLIKHOBEHHBIX. 3HAKOMCTBO C ITIOHITHEM sBrseTcs i MMU yHuBepcanbHbiM?
CXOJIMMOCTH ITOCJICI0BATEIILHOCTH, HAaX0XKICHUC CamocTosiTesibHOE OTKpBhITHE: MMU — MeToz
CYMMBI JIOKa3aTeNnbCcTBa: CyMMa YJIEHOB MOCJIEJ0BATEILHOCTH.
0OeckOHEeUHO yOBIBAIOICH T€OMETPHUYECKON IIpakTUKYM IO pENICHHUIO 3a]1a4:
IIPOrPECCUH. HpI/IMCHeHI/Ie METoaa MaTreMaTu4eCcKoOn J0Ka3aTeJIbCTBO HEPABCHCTB U JOKA3aTCJILCTBO JCJIMMOCTHU
WHITYKIIH MMH
9 JIBHKEeHMSI TIIOCKOCTH 2 LentpansHas cummetpust. LleHTpanbHO- HccnenoBarennbckas padora (B TOM Yuciie C
CUMMCTPHUYHBIC (I)I/Il“prI. HOBOpOT. OceBas CUMMCTPHA. | UCIIOJIb30BAHUEM TIIPOrpaMMHBIX CpeILCTB)Z
Durypbl, CHMMETPHUUHBIE OTHOCUTEILHO HEKOTOPO KOMITO3UIIMS BHYKEHHIA.
ocu. .
CamMocTosiTe/IbHOE OTKPBITHE: (DOPMYIIUPOBKA BBIBOJIOB
ITapaienbHslil nepeHoc. 0 CBOWCTBax koMnosuuuil apmxeHui. Ilpoekr:
[ToHsATHE IBMKEHHS M €r0 CBOMCTBA. npeoOpa3oBaHus (IBMKEHHUSI) B HCKYCCTBE
PaBenctBo duryp.
[IposiBieHNs: CHMMETPHUH B IPUPOJIE, JKUBOIIUCH,
CKYJBITYpE, apXuTekType. KoMmosuimu ABrkeHui
(mpocreiine mpUMeEpHI).
[IpuMeHeHHE B pEIICHUH TEOMETPHUSCKUX 3a/1ad
10 [oBTOpenue, 0600IICHNE, 4 Pewrenue 3aaau, WIUTIOCTPUPYIOLIUX CBSI3U MEXKIY IpoekT: «[IpeoOpa3oBaHus B HICKYCCTBE U apXUTEKTYpE»
CHCTEeMaTH3aIUs pasnn4HbIMH TeMamu Kypea [loBropenne, 00001IEHNE, | Yroropas KoH(pepenuusi: «MaTeMaTHKa — 5T0 KPaCHBO»
CHUCTeMaTH3aIlHsl Kypca
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