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Pabouas nporpamMma Kypca BHEYpOUHOU 1eATebHOCTH « TpyIHbIe BOPOCHl MATEMATHUKHU.
7-9 xnaccel» (nanee - [I[porpaMMa) BKIIIOYAET MOSICHUTEIBHYIO 3alUCKY, COICPKAHUE
00y4eHMsl, INIAaHUPYEMbIE PE3YIIBTATHI OCBOCHHS IPOrPAMMBI, TEMATUYECKOE TUIAHUPOBAHUE.

HOACHUTEJBHASA 3AIINCKA
O01mas xapakTepucTHKA Kypca

Hacrosimast pabouast mporpaMmma Kypca BHEYPOUHOIl 1eATeNbHOCTH « TpyAHbIE BOIPOCHI
MaTeMaTuKH. 7-9 Kiiacchl» pa3paboTaHa B COOTBETCTBUU C TPeOOBaHUSIMU (eAepaibHOTO
rocyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIapTa OCHOBHOTO 001ero 00pa3oBaHus (Jajee -
®I'OC OOO) u HampaBiieHa Ha OpraHU3aIio0 00yUYeHUSI MAaTEMaTHYECKOMY COJIEPIKAHUIO,
BBIXO/IAAIIEMY 32 paMKu DeiepanbHOil paboueli MporpaMMBbl 10 y4eOHOMY MPEAMETY
«Marematukay (0a30BbIii ypOBEHb) OCHOBHOTO 00111eT0 0Opa3zoBanus (nanee - OPII), c
Y4ETOM UCITOJIH30BaHUS BUJIOB JIESITEIILHOCTH O0YYAIOIUXCS, OTIMYHBIX OT YPOUHBIX.

[Ipu pazpabdotke [IporpaMMbl YYUTHIBAIKUCH CIEAYIOMINE IOKYMEHTHI:

- nuceMo MunHuctepeTBa npocsenienns Poccuiickon @enepanuu oT S UIOJIA
2022 r. Ne TB-1290/03 «O HampaBieHUM METOJUYECKUX PEKOMEHAALIMI IO OpraHU3alun
BHEYPOUYHOU EATEIbHOCTH B paMKax peaju3aiui OOHOBIICHHBIX (eiepaabHbIX
rocyJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB HAYAIBLHOTO OOIIETO M OCHOBHOT'O OOIIIEr0
oOpa3oBaHus;

- pacniopspkenue [IpaBurensctBa Poccuiickoit deneparuu ot 19 Hosi6ps 2024
r. Ne 3333-p «O0 yTBepkJICHHH KOMILJIEKCHOTO TIJIJaHA MEPOIIPHUATHH 10 TTOBBIIIICHUIO
KauecTBa MaTeMaTUYECKOT0 U €CTECTBEHHO-HAYYHOTr0 00pa3oBaHus Ha nepuo a0 2030
rojia».

AKTYaJIbLHOCTH Kypca

B ycnoBusx peanuszanuuy TakoW CTpAaTETMYECKOM 3a/1auu, KaK JOCTUKEHUE
TEXHOJIOTHYECKOTO CYBEPEHUTETA CTPAHBI, MEPe]] MATEMAaTHIECKUM 00pa30BaHUEM B YHCIIC
IJIaBHBIX TTOCTABJICHBI CJIEIYIOLIUE LEIH: Pa3BUTUE TBOPUECKUX U UCCIEI0BATENBCKUX
CIOCOOHOCTEH 00yJaromuxcsi, X MOJArOTOBKA B MpoIecce 00yUeHHsI MaTeMaTHKE K BEIOOPY
npodeccuii, CBI3aHHBIX C PA3BUTHEM TOUHBIX U €CTECTBEHHBIX HAayK M TexHoJorui. Kak
BAKHBIM KOJIMUECTBEHHBIN MTOKA3aTelb MOBBIIIEHUS] HHTEpECca K MaTeMaTHKE BhIICIISICTCS
POCT KOJIMYECTBA BHIITYCKHUKOB, BRIOMPAIOIINX HA TOCYAAPCTBEHHOW UTOTOBOM aTTECTAIIUU

AK3aMEH N0 MaTeMaTHKe Ha TPO(PHUIBLHOM YpOBHE.



OcBoenue npeiaraemoit [lporpaMmbl ciocOOCTBYET MOBBIMICHUIO Y 00YUYaIOIINXCS
YPOBHSI MOTUBAIIMU K U3YUYCHUIO MAaTEMATUKHU, K TPOJAOJKEHUIO U3YUECHUST MaTeMAaTUKU B 10-
11 knaccax Ha yriyOJ€HHOM YPOBHE U OPHUEHTUPYET HA BHIOOP €UHOTO FOCY/IapCTBEHHOTO
AK3aMeHa Mo MaTeMaTuke MpoduILHOro ypoBHs. KpoMe Toro, ocBoeHue npeajiaraeMoro B
IIporpamme coaepkaHusi TO3BOJISIET PACIIUPUTH KPYT PEIIAEMbIX MAaTEMAaTHUYECKUX 3a/1a4 3a
CYET BKJIFOUEHUS MPOOJIEMHBIX, HECTAaHAAPTHBIX 3a/1a4, 3a/1a4 MPUKIIAIHOTO XapaKTepa,
BBITIOJTHEHHUS UCCIICIOBATEIILCKUX PA00T, B TOM YHCIIE C MEKIIPEIMETHBIM COJICPKAHUEM,
W3YUYCHUS JIOTIOJHUTEIIBHBIX BOITPOCOB KaK TEOPETUUYECKOTO, TAK U MPAKTUYECKOTO
xapakrepa.

[IpenycmoTpennsie [IporpamMmMoii BUIBI AEATEIBHOCTH - HIUBUAYAJIbHAS U TPYIIIOBAs
MIPOEKTHAs ¥ UCCIIEIOBATEIBCKASI IEATEIHOCTD - CIIOCOOCTBYIOT Pa3BUTHIO
MMO3HABATEIbHBIX, PETYJSITUBHBIX U KOMMYHUKAaTUBHBIX YMeHMI oOy4daromuxcs. [Iporpamma
COOTBETCTBYET HJIE€ PACIIMPEHNUS MMPUKIAJHON HAPABIEHHOCTH Kypca MaTeMaTUKH Ha
ypOBHE OCHOBHOTO 00111eT0 00pa3zoBanus. Peanuzaius Kypca cnocoOCTBYeT BBISIBIICHUIO
TAJIAHTJIMBBIX U OJIAPEHHBIX 00YUAIOIINXCS, TOIJIEPKKE UX TAJAHTOB U PA3BUTUIO
CIIOCOOHOCTEH.

B GonbimmHCTBE TeM Kypca IpeanosaraeTcs BHIIOJTHEHHE UCCIIC0BATEIBCKUX padoT.
VY4eOHOe ucciae0BaHNe 10 MaTEMaTUKE B 7-9 Kiaccax MpeAnosaraet noixy4eHue
cybvexmueHo HOBOTO JUIsl 00yUaroIIerocs: pe3yibTaTa U HalpaBieHo Ha (GOPMHUpPOBaHUE
MCCJIEIOBATENIbCKUX YMEHUM: BbIJICIICHUE TTPOOJIEMbI, OpraHu3aIlis U aHAJIU3 TaHHbIX,
BBIJIBIDKCHUE TUIOTE3bI, MPOBEPKA TUIIOTE3bI, ((OPMYJIMPOBAHUE BBHIBOJOB U MIPEACTABICHUE
pe3yJabTaTOB HA TPAMOTHOM MAaTEMAaTUYECKOM SI3bIKE.

[Iporpamma MoxeT ObITh BOCTpeOOBaHA OOYYAIOIIMMUCS, KOTOPbIE UMEIOT UHTEPEC K
M3YYEHHUIO MAaTEMaTUKH, TOTOBATCS K YYACTHIO B OJIUMITHAAaX IKOJIbHUKOB [0 MaTeMaTUKE
U yriyO0JeHHOMY M3YUYEHUI0 MAaTEeMAaTHKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHusI.
eab u 3a1a4n Kypca

Peanu3zanus BHEYypOUHOU JIEATEIBHOCTH SBJISETCA HEOTHEMIIEMON YaCThIO
o0pa3oBaTenpHOTO TIpoliecca, 00ecreunBast B TOM YUCIIE BO3MOKHOCTh (DOPMHUPOBAHUS
00pa3oBaTeIbHBIX MPOrPAMM Pa3IMYHOTO YPOBHS CJI0KHOCTH M HANIPABJICHHOCTH C YYETOM
o0pa3oBaTenbHBIX MOTPEOHOCTEN M CIIOCOOHOCTEN 00YyJaIONTUXCsl, BKIIIOYAst OJapECHHBIX

JIETEN.



Heaw [Iporpammel - 06ecIeYnTh HHAWBUYaTbHBIC TOTPEOHOCTH 00YUAIOIINXCS B
M3YyYEHUH COJIEP)KaHUsI MATEMATHKH, BRIXOISIIETO 32 PaMKH IPOTpaMMBbl 0a30BOTO YPOBHHI.
3apaum xypca:

1. [ToBwIIeHNE YPOBHA MaTEMaTHIECKON TIOJTOTOBKH O0yUYaIOIUXCS,
pa3BUTHE YCTOMYMBOrO HHTEpeca K yueOHOMY mpeaMeTy «MaTemaTukay.

2. Pa3BuTHe TBOpUECKUX CIIOCOOHOCTEN, MPOCTPAHCTBEHHOTO BOOOPpaKEHHU,
TEOPETUIECKOTO MBIIIJICHHUS] © MaTeMaTHIeCKONW UHTYUIINH, YMEHUHN pacCyKaaTh JIOTUICCKU
Y aHAJIM3UPOBATh CUTYAIIHH.

3. VYriy6nenue u 3aKperuieHre 0a30BbIX 3HaHUM, (HOPMUPOBAHUE YCTOMUMBBIX
HABBIKOB PEIICHUS HECTAaHAAPTHBIX U OJIMMITHAIHBIX 33/1a4, OCBOCHUE HECTAHIaPTHBIX
MOIXO/I0B U OPUTHHAIBHBIX PEIICHUM.

4. O3HaKOMIICHHE C JOTIOJTHUTEIBHBIMU pa3jielaMyd MaTEMaTUKH,
BBIXO/ISIIIIMMU 32 paMKH 0a30BOTO Kypca.

S. Bocrnuranve caMOCTOSITEIbBHOCTH, HACTOMYMBOCTH M OPTaHU30BAaHHOCTH B
XO/JI€ PEIICHUS CIOKHBIX 3a/ad.

6. Pa3BuTHe HaBBIKOB KOMaHIHOM pabOThI, APY>KECKOTO COTIEPHUYECTBA U
3JI0pOBOM KOHKYPEHIIMU CPEId CBEPCTHUKOB.

7. [ToaroToBka 00yJarONIUXCs K y4aCTHIO B IIKOJIBHBIX, PAHOHHBIX,
TOPOJICKUX, PETUOHAIBHBIX, BCEPOCCUUCKUX OMMITHAaX, KOHKYpCax ¥ COPEBHOBAHUSX 110
MaTeMaTHuKe.

8. [ToBsbIIeHNE YPOBHS TPaMOTHOCTH B 00JIACTH MCTIOIH30BAHUS
«MaTeMaTHUYECKUX IMAKETOBY, 00ECTICUNBAIOIINX aBTOMATU3AIUIO MTPOIIECCOB MOUCKA,
aHanu3a, o0paboTKH, CO3/IaHus, Tiepenayuu, GopManu3aiuu (B BUAE CTATUYECKUX U
IMHAMHYECKUX TPaUKOB, THarpaMM U MpoUel BU3yaIH3alliil pe3yIbTaTOB aHAu3a U
MaTEeMaTUYECKHX 3aKOHOMEPHOCTEH) B MPOIecce yUeOHOM IeATeTbHOCTH MPU N3YUCHUU
MaTEeMaTHKH.

9. Pa3zBuTHe TBOpUECKNX CIIOCOOHOCTEHN, TEOPETUIECKOTO MBIIIJICHUS Ha
OCHOBE HCIIOJIb30BaHUS IIU(PPOBHIX HHCTPYMEHTOB (B TOM YHUCJIE «MAaTEMaTUYECKHUX
MaKeTOBY») B 00JIaCTH MOJICTUPOBAHKS, HMUTAIIMN ¥ HHTEPIIPETAIINN a0CTPAKTHBIX

MaTeMaTU4eCKnX 00bEKTOB U 00Pa30B B BUE PA3IMUHBIX BU3yaIn3aIuil (B TOM YUCIIE



POCTPAHCTBEHHBIX OOBEKTOR).

[Iporpamma pazpaboTana ¢ yueToM peKoMeHaalui genepaibHoil pabouelt mporpaMmbl
BOCIHUTAaHUA. B 4aCTHOCTH, OHA YUUTHIBAET MICUXOJIOTO-TIEIarOTHUYECKHE OCOOCHHOCTH
COOTBETCTBYIOIIEH BO3PACTHON KaTeropuu 00y4aronimuxcs.

Takum 06pazom, peanm3aitus [IporpaMMbl COAEHCTBYET MOMYUYCHHIO CIICTYFOIITIX
pE3yNIbTaTOB:

- JTOCTHKEHHE 00YYaIOIMMUCS TTAHUPYEMbIX JINYHOCTHBIX, METAPEIMETHBIX
U TIPEIMETHBIX PE3YJIbTATOB, B T. 4. COOTBETCTBYIOIIUX YIIIyOJIEHHOMY YPOBHIO H3yUEHUS
MaTeMaTUKHU;

- pa3BUTHE JIMYHOCTU 00yUarOIUXCsl, GOPMUPOBAHHIO U YAOBIECTBOPEHUIO UX
COLIMAJIBHO 3HAYMMBIX HHTEPECOB U OTPEOHOCTEN;

- camopean3anus 00y4arouxcs 4Yepe3 yyacTHe BO BHEYPOUHOIl
JESITEIbHOCTH.

MecTto kypca B 00pa3oBaTejibHOM Ipolecce

Bo ®I'OC OO0 pm1s1 00s13aTeIbHOTO 00YUYEHUST YTBEPK/ICHBI JIBA YPOBHS OCBOCHUS
paboyux MporpaMm Mo MaTeMaTuke: 0a30BbIN U yri1yOJIeHHBIM, HaUuHAas ¢ 7 Kiacca.
ConeprxkaHue mporpamMMsbl o MaTeMaTtuke (yriayOJeHHbINH YPOBEHB) HAPaBJICHO Ha
YAOBJIETBOPEHHUE MOBBIIIIEHHBIX 3aMIPOCOB 00YYAIOIIMNXCSI, CTPEMSIIIIUXCS K 0oJiee TiyOokomMy
OCBOEGHUIO MIPEIMETHBIX pe3yibTaToB. [Iporpamma Kypca BHEYpOUHOU IEATEIHHOCTH
«TpynHbie BOPOCH MaTeMaTUKW» HAIpaBJIeHa Ha PACHTUPEHHUE 3HAHUN 00YyJarOIINXCS 110
MaTeMaTHKe JJIs1 KJIACCOB € 00s3aTeIbHBIM 0a30BBIM YPOBHEM O0YUYEHHSI MAaTEMAaTHKE.

Temaruueckoe miIaHUPOBAHUE B MPOTpaMMe Kypca BHEYPOUHOU AESITEIbHOCTU
«TpynHbie BOMPOCH MAaTEMaTHUKW» COCTABIICHO TaK, YTO PacHpeeIeHUE COEPKATeIbHBIX
pa3/esioB B HEM CHHXPOHU3UPOBAHO C 0053aTEHHON MPOTrpaMMoii 6a30BOT0 YPOBHHI.
Peanuzanms conepskanus npesiaraercsa B popmax, OTIHMYHBIX OT YpouHbIX. CremyeT
OTMETHUTh, YTO JAHHBIA KypC B OCHOBHOMH IIIKOJI€ BHICTPAUBAETCS HE TOJIBKO HA PACIIMPEHUN
MaTEeMaTHYECKOI0 CoJiepKaHusl 6a30BOro ypOBHS, HO U HA MOBBIILIEHUN YPOBHS CJIOKHOCTU
3a/1a4, mpe/IaraeéMbIX JIJIs PEIICHHS.

Pabouas mporpamma Kypca BHEYPOUHOU JesTENbHOCTH « TpyaHbBIE BOIIPOCHI

MAaTCMAaTUKN» IIpCAHa3Ha4YCHa OJIA pCaiu3alhi B 7-9 knaccax u HaIIpaBJICHA HA JOCTHKCHHC



oOy4JaronMMucs IaHupyeMbIX pe3ynbTaTtoB. [lociaenoBaTenbHOCTh U3YUEHHS TEM Kypca
COBIAJACT 10 BPEMEHU C U3YUCHHEM Kypca MaTeMaTUKH (aJIreOpbl U1 T€OMETPHUH ) OCHOBHOM
IIKOJIBI 0a30BOT0 YPOBHS, BCE TEMBI 10 BO3MOKHOCTH CHHXPOHU3UPOBAaHBI ¢ 0a30BbIM
KypCOM MaT€MaTHKH 10 Kj1accaMm. TeMbl 1o anredpe U TeOMETpUH YepeayroTCs, UTo
MO3BOJIAET MAKCUMAJIbHO MPHUOJIU3UTH UX IO BPEMEHHU HU3yUeHUSI K OCBOCHHUIO 0a30BOTO
Kypca.

[Ipu peanuzanuu [IporpaMmsl iepBasi 3aj1a4a y4UTENs] COCTOUT B TOM, YTOOBI CO3/1aTh
HEOOXOIUMbIE YCIOBHS JIsl MPUOOPETEHUS U Pa3BUTHUSI YMEHUH, CBSI3aHHBIX C IPOBEACHUEM
HCCIIEIOBAHUM HA MATEMATUYECKOM coAep:kaHuu. Jlyist pemenus 3toi 3agaun B [Iporpamme
0003HAaYEHO MECTO U C(POPMYIUPOBAHBI TEMBI JUIsI IPOBEICHUS UCCIIEOBATEIBCKUX PadoOT.

Bropas 3agaya yunrens no peanuszanuu [IporpaMmsl cBsiz3aHa ¢ BO3MOKHOCTBIO CO31aTh
yCIIOBUSA JIJIs1 00pabOTKH U MpeCTaBiIeHUs HH(GOPMAIIMN HAYYHOTO COJIEp>KaHus (B TOM
YHUCJIe C UCMOJIB30BaHUEM U(PPOBBIX HHCTPYMEHTOB) MPU OpTraHU3alUKU UHAUBUTYaTbHON 1
IPYNIIOBOU IMPOEKTHOMU JEATENBHOCTU. JIJIs yCHIEITHON pealln3ali CLUEHAPUEB POECKTOB
PEKOMEHTyeTCsl HCTIOIB30BATh MEPCOHATBHBIE KOMITBIOTEPHI C YCTAHOBIEHHBIMU O(DUCHBIMU
IporpaMMaMu U JOCTYIOM K ceTh HTepHeT (Kak MUHUMYM OJMH KOMITBIOTEP JJIsI KaXK10M
TPYIIIIbI).

DOpMBI IATEILHOCTH 00yUYarOIIMXCA MPEAYCMATPUBAIOT AKTUBHOCTD U
CaMOCTOSATENbHOCTh, COYETAIOT MHAUBUYAIbHYIO U TPYIIIOBYIO padOTy, OTIAMYAOTCS OT
YPOUHBIX 00Jiee IMHUPOKUM HUCIIOJIb30BAHUEM HCCIIEI0BATENIbCKON U MPOEKTHON
NEATEIbHOCTH, PENIEHNEM HECTAaHAAPTHBIX 3a1a4 U Ap. CTpyKTypUpOBaHUE TEMATHYECKOTO
r1aHupoBanus B [IporpaMme cOOTBETCTBYET MOPSAIKY U3YUSHUS PA3/CiiOB U TEM alre0psl U
reOMEeTPUU B OCHOBHOM IIIKOJIE U TEM CaMbIM 00€CIeUUBAET IPEEMCTBEHHOCTh YPOUHOU U
BHEYPOUYHOMU JIEATEIBHOCTH.

Peanuzanus [IporpamMmbl ipeanoaraeT CoueTanne pa3iIundHbIX (OpM IPYIIOBON PabOTHI
(muckyccusi; MaTeMaTUYECKOE COPEBHOBAHUE; MPAKTUKYM; BBIOOD TEMbI IIPOEKTA,
MJIAaHUPOBAHKE PA0OT, pacpe/ie]ICHUE POJIeH, B3aMMOOIICHKA TTPH BBITIOJTHEHUH TPYTIITOBBIX
MIPOEKTOB M UCCIICIOBAaHUH) ¥ MHIUBUIYATHbHOU PaOOTHI (BBIMOTHEHUE WHIUBHUIYaTILHOTO
UCCJIEIOBAHMSI, B TOM YHUCJIE C UCIIOJIb30BAaHUEM LU(PPOBBIX MHCTPYMEHTOB; POBEIACHUE

YCTHOT'O 000CHOBaHMS ITpH PCHICHUH HCCTAHAAPTHLIX 3a/1a4, 3a/{a4 ITOBBIILICHHOI'O YPOBHA



CJII0’KHOCTH; NOCTPOEHUE MATEMATUYECKUX MOJIENIEH, UX UCCIEAOBAHNUE; UHTEPIPETALUS
MOJIYYEHHBIX PE3yJIbTATOB IIPU PEIICHUH 3a]1a4 ¢ MEXKIIPEAMETHBIM U MPAKTUYECKUM
COJIep>KaHUEM; TTIOUCK, MHTEpHIpEeTaIusi, IpeoOpa3oBaHuEe U MPUMEHEHNE MaTEMATUUECKOM
uH(pOpMAIIH; CAMOCTOATENILHOE OTKPBITUE HOBOTO MaTeMaTHUeCKOro Gakrta).
Hcnonp3oBanne Takux (OpM pabOTHl TOMOTAET pa3BUBATh Y O0YJAIOIITUXCSI, C OJTHOU
CTOPOHBI, HABBIKHM BOCIIPUSATHS HOBOUM HH(POPMAIIMH TIPU PA3THYHBIX (PopMax ee mojaum, a ¢
JPYTOi CTOPOHBI - AKTUBHOCTH, CAMOCTOSITENIBHOCTD U CITIOCOOHOCTH K TBOPUECTBY.
OcBoenue [TporpaMmbl JOKHO JOMOJHSTH U pa3BUBATh 3HAHUSA U YMEHUS 00y4aromuxcsl B
00J1acTH MaTEeMaTUKHU, OPUEHTUPOBATh UX Ha 00yUYEHHE B CPEAHEH MIKOJIE B KIlaccax,
MpEeIyCMaTPUBAIOIINX OCBOCHHE MATEMATHKHU Ha YIITyOJI€HHOM YPOBHE, B YaCTHOCTH
TEXHOJIOTUYECKOTO POQuJIsi, a TAKXKE CIIOCOOCTBOBAThH COIIUATBLHOMY (DOPMUPOBAHUIO
JUYHOCTU 00YyYaroUuXCsl.

[Tporpamma kypca paccuntana Ha 102 gaca B TeueHue Tpex JieT o0ydeHus B 7-9 kiaccax
(34 "aco B KaXKI0M KJIacCe) MPH MPOBEACHUH 3aHATHH OJIMH pa3 B HEJEIO 1o 1
aKaJleMUYeCKHX Jyaca kaxjaoe. LlerecooOpa3HbIM SBISETCS YepeJOBaHUE TEM 3aHATHM C
anreOpanyecKuM U FreOMETPUUYECKUM COJICPIKaHHUEM.

B 3aBrcHUMOCTH OT KOHKPETHBIX YCIIOBUM peanu3anuu [IporpamMmmsl U Konu4ecTBa
oOyyaromuxcst 1onyckaeTcs GopMUpOBaHKE TPYII U3 00YUAIOIMIUXCS pa3HbIX KIacCOB B
npejaenax ogHoi napasienu. [Iporpamma MoeT peain30BbIBaThCS 00pa30BaTEIbLHOM
OpraHu3alMe CaMOCTOSTEIHHO JTUOO0 HA OCHOBE B3aUMOJICHCTBUS C JPYTUMHU
OpraHu3alMsIMH, OCYIIECTBISIONIMMHU 00pa30BaTEIbHYIO AESITEIbHOCTb.

[To ycMOTpeHUIO yuuTensi HEKOTOPbhIE 3aHSTHSI MOTYT ObITh UCKITIOYEHBI UM 3aMEHEHBI.
Pexomennyercs Bkinrountsh B [IporpaMmy pernoHanbHbIM KOMIIOHEHT: SKCKYPCHUM Ha
MPENPUATHS, B PETUOHATIBHBIE MY3€H, BY3bl TEXHUYECKOW HAITPABICHHOCTH JIJIA
MOBBIIICHUS] HHTEpeca 00yJaroNuXcsl K MPaKTUIECKOMY H3yUYCeHHIO TTPOodeccHii, CBsI3aHHbBIX

C MAaTEMATUKOM.



COILEPKXAHUE OBYYEHUA
7 KJIACC

Yucaa u BprunciaeHud. Jleaumocrs

[Ipuznaku genuMocTu: GOpMYIUPOBKA U 10KA3aTEIbCTBO. Pellenne 3a1a4 moBbIIIEHHON
CJIOKHOCTH Ha JIEIUMOCTb. PellieHne CIoyKeTHBIX 3a71a4 apu(METUUECKUM METOIOM.
Hccneoosamenvckas paboma : NeTMMOCTh U €€ CBOICTBA.
OceBast cummerpus
@urypsl ¢ 0ceBOM cuMMeTpuen. [Ipumepsl cHMMETpUN B OKPYXKaIOIIEM MUPE.
IIpoexm: cUMMETpHS B OKPYKAIOILIEM MHUPE.
Auredpanyeckue BbIpaKeHUsA

Crenenn, MHOTOUIEHBI, IPEO0OPa30BaHUE MHOTOWICHOB, AEHCTBUS C MHOTOUYJICHAMM.
MHorowieH crangaptHoro suaa. Crenens MHOrowieHa. Kopau maorounesa. Haxoxnenue
KOpHEN MHOrowieHa. J[oka3arenbCcTBO TOXKI€CTB. Pa3Hble MOAXOBI K 10KA3aTEIbCTBY
TOXJIECTB.
Hccneoosamenvckas paboma: Kak HAMTH KOPEHb MHOTOYJIEHA?
MHOroyroJibHUK4 M reoMeTpu4ecKue HepaBeHCTBA

CyMMa BHYTPEHHHUX YTJI0B MHOTOYTOJIbHUKA ¥ BHEIIHUX YTJIOB BBIITYKJIOTO
MHOTOYTOJIbHUKA. COOTHOILIEHUS MEKy CTOPOHAMHM U yTiaMu TpeyrojibHuka. HepaBeHCTBO
TpeyroyubHuKa. HepaBeHCTBO 0 JuyiHe ToMaHoi. HepaBeHCTBO Mex Ay MepneHANKYISpOM U
HAKJIOHHOM. PaccTosiHME OT TOYKH 10 NPSIMOM.
Hccneoosamenvckas paboma: TEOMETPUUECKUE HEPABEHCTBA.
DyHKUNHA

[Touck obnactu onpeeseHUs 1 MHOKECTBA 3HaUeHUH QyHKIuu. Mcnonb3oBanue
pa3IMYHBIX c0CO00B 3aanus GyHkuuu. Mcrnonap30BaHne CBOMCTB (PYHKIUH 1JI aHaIn3a
rpauKOB peaIbHBIX 3aBUCUMOCTEN (HYIU (QYHKIIMH, TPOMEKYTKH 3HAKOMOCTOSTHCTBA
GyHKIIUM, TPOMEXKYTKH BO3pacTaHUs U yObIBaHUS (DYHKIIUH, HAUOOJIbIIEEe U HAMEHbIIIEe
3HaueHus QyHkiun). ['paduku, kycouHozagaHHble QYHKIIMH.

Hccneoosamenvcrkas paboma: cpaBHEHUE CBOUCTB YHKIIUU U UX TPadUKOB B
3aBUCUMOCTH OT ITapaMeTPOB.
I'eomeTpnueckue MecTa TO4EK

B3auMHOe pacnosioxkeHue OKpy>KHOCTH U IpAMOM. [IpuMepsl reOMeTpUYECKUX MECT



TOYEK HA INIOCKOCTU. MeTo TeOMETPUYECKUX MECT TOUYEK IIPU PELIEHUU T€OMETPUIECKUX
3aaad4.
YpaBHeHUS U CUCTEMbI YPABHEHUH

JIuneitHple ypaBHEHUS U UX cucTeMbl. OnpeiesieHrne Yucia KOpHeH JTMHEMHOro
YPaBHEHUS.

Penrenune nmuHEWHBIX YpaBHEHHH, COJIEPKAIMX 3HAK MOAYJIsI. PelieHne TMHENHBIX
YpPaBHEHHM C mapaMmeTpaMu. Penienre cucTem JTMHEUMHBIX YPABHEHUN Pa3HbIMU METOIAMMU.
HUccneoosamenvckas paboma: TUHEWHbIE YpaBHEHUS, COJIEPXKAILIME 3HAK MOJTYJISL.
ITocTpoeHus ¢ MOMOUILIO HMPKYJIS U JIUHEHUKH

O00CHOBaHMS MPOCTEHIINX MTOCTPOEHUH, 3TAMbI 33]1a4U HA IOCTPOCHHUSI, pELIEHUE 3a7a4
Ha [IOCTPOCHUE LIUPKYJIEM U JTUHEUKOM.

8 KJIACC

YucJia ¥ BBIYMCICHUA

KBagpatHblil KOpeHb. BrinonHeHue onepanuii ¢ UppalroOHaIbHBIMU YHCIAMHU.
Auredpanyeckue BbIpaKeHUsA

JpoOHO-palimoHanbHble BhpakeHUs. CTeneHu. BpInoaHeHre ToX1eCTBEHHBIX
npeoOpa3oBaHUil PAIMOHAIBHBIX BBIPAKEHUH.
IenTpanbHasi CHMMeTPHUA

@opMyIMpPOBKa ONPEIEICHUS U 10KA3aTEIbCTBO CBOMCTB LICHTPAIIBHOCUMMETPUYHBIX
duryp.

JleneHne oTpe3Ka Ha paBHBIC YACTU C TOMOLIBIO IUPKYJISI U JTUHEUKH.
Hccneoosamenvckas paboma : CBOMCTBA LIECHTPATbHO-CUMMETPUYHBIX (PUTY.
IIpoexm: neHTpanbHasi CHMMETPUS B OKPYKAIOIIEM MHUPE.

YpaBHeHUS U HEPABEHCTBA

Ornpenenenue paBHOCUIIbHBIX ypaBHEHUN. [[puMeHeHe CBOWCTB ypaBHEHUN C  OJHOM
MIEPEMEHHOM. OnpeneneHue KOIUYECTBA JACHCTBUTENBHBIX KOpPHEU
KBaJIpaTHOTO ypaBHEHUs. Penienre 1poOHO-pallnOHANbHBIX YpaBHEHUH, CBOSIINXCS K

JIMHEWHBIM WJIN K KBaJpaTHbIM  ypaBHEHMUSIM, UCIIOIb30BAHUE MeToaa
3aMEHbI IepeMeHHOMN. PellleHrne TeKCTOBBIX 3a/1a4 alireOpandyeckuM CrocoOoM: epexo OT

CJIOBECHOM (DOPMYITMPOBKHU YCIIOBUS 33/1a4 K alreOpanyecKkoi MOJIeu MyTeM COCTaBICHUS



YpaBHEHHUS;, pEIICHHE COCTABICHHOTO YPaBHEHUS; MHTEPIIPETAIUs pe3yibTara.
['padmyeckas HHTEpIIpETALIMs YPABHEHUH C IBYMS IEPEMEHHBIMH.

Pemenue cucteM ypaBHEHH, B KOTOPBIX OJIHO U3 YPaBHEHUN HE SIBISETCS JTUHEHHBIM.
['padmyeckas HHTEpIpETALIMS PEIICHUS YPABHEHUS C IBYMS IEPEMEHHBIMU U CUCTEM
ypaBHEHUH C IByMs IepEMEHHBIMU. PerieHne HelIMHEWHbIX HEPABEHCTB U UX CUCTEM.
Pelienue HepaBeHCTB, coiepKaIINX 3HaK Moays. M300paxeHue pelieHrsi HepaBeHCTBa C
OJTHOU NEPEMEHHOM U CUCTEMBI HEPABEHCTB HA KOOPAMHATHOM IIPSAMOM, 3aIIUCh PELIEHUS C
MOMOIIBIO CUMBOJIOB. HepaBeHCTBO ¢ IByMsI iepeMeHHbIMU. [ 'paduueckuii MeTo ] petieHus
CHCTEM HEPaBEHCTB C ABYMsI IEPEMEHHBIMHU.

Hccneoosamenvckas paboma: paBHOCHIBHOCTD U CJIEJICTBHE.

Hccneoosamenvckas paboma : rpadhuyeckasi HHTEpIIpeTaIusi ypaBHEHUH ¢ TIByMs
MIEPEMEHHBIMH.

Hccneoosamenvckas paboma : rpaguuecKuii METOJl PEIICHUS CUCTEM

HEPABEHCTB C ABYMS IEPEMEHHBIMHU.

IIpeoOpa3zoBanue moaooust

[IpeoOpazoBanue noaoOus u nogooHsie purypsl. CooTHOIIEHUS B TOAO0HBIX (hUTypax.
Hccnedosamenvckas paboma : 4To Takoe dhpakran?

Jloka3aTe/ibCTBA HEPABEHCTB
OreHka 3HaYCHUS BBIPAXKEHHUS C UCIIOJIb30BAHNEM HEPABEHCTB.
IIprMeHeHne CBOMCTB HEPABEHCTB B XOJI€ PEILICHHUS 3a/1a4.
Omnpenenenre paBHOCUIbHBIX HEPABEHCTB.
JloKa3aTenbCTBO HEPABEHCTB.

Pemenne TeKCTOBBIX 3a/1a4 C MOMOIIBIO JIMHEWHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.

Hccnedosamenvckas paboma. TMHENHOE HEPABEHCTBO C OJHON EPEMEHHOM ¢
apaMeTpPOM.

Hccnedosamenvckas paboma. TMHEHHOE HEPABEHCTBO C OJHON MEPEMEHHOM ¢
apaMeTpPOM.

IIpsiMmoyroJibHbIE TPEYTOJbHUKHI
Jloka3zaTensCTBO COOTHOIICHUM MEXKTY MPOTIOPIIMOHATBHBIMUA OTPE3KAMHU B

MPSIMOYTOJIBHOM TPEyTOJbHUKE. [[puMEeHEHNE COOTHOLIEHH P PEILICHUH



reOMETPUYECKUX 3a/a4.
DyHKIUU

[Touck o0acTh onpeesieHus] © MHOYKeCTBa 3HaYeHu GyHkuu. ['paduk pyakimm K/X.
®dyukmus Buaa (ax + b)/(cx + d).
Yucaa v BBIYMCJICHHUS: 1€ TUMOCTh

@opMyIMpOBKa ONPEEICHUS IEIMMOCTH HALIENIO, YUCEN, CPABHUMBIX IO TAHHOMY
MOZYJIIO. BBIITOTHEHNE NENEHUs ¢ OCTaTKOM. J{0Ka3aTenbCcTBO U MPUMEHEHNE CBOVICTB
CpaBHEHMI N0 MOYJI0. HaxoxkeHne oCcTaTKOB CyMMBbI U IPOU3BEICHHUS IO TAHHOMY
MOZYJIIO.
Hccnedosamenvckas paboma: NeIUMOCTb.
9 KJIACC
YpaBHeHMs U HEPABEHCTBA

buxBanpaTHbie ypaBHeHUsI. MeTO/IbI paBHOCUIIBHBIX MTPEOOpPa30BaHUIA, 3aMEHbBI
MEPEMEHHOM, rpa)MIeCKOro METO/1a IPU PEIICHUN YpaBHEHUH 3-ii 1 4-ii CTENEHEN.
Pemenune HepaBeHCTB, COEpKAINX 3HAK MOAYJIA. HepaBeHCTBO ¢ IByMsI IEPEMEHHBIMH.
[Ipumenenune rpauyeckoro METO/1a PeIIeHUsI CUCTEM HEPABEHCTB C JBYMsI [IEPEMEHHBIMHU.
Pemenue nqpoOHO-panimoHaIbHBIX YpaBHEHUN U HepaBeHCTB. [locTpoenue rpadrkon
YpaBHEHHUH, B TOM YHCIIE C UCIIOJIb30BaHUEM LU(POBBIX pecypcoB. [IpuBoanuTh
rpaduyecKyro0 HHTEPIPETALMIO PEIICHUSI YPABHEHUS C IBYMSI IEPEMEHHBIMU U CUCTEM
YpaBHEHHU C ABYMsI IEPEMEHHBIMH. VccnenoBanue cuCcTeEM HEMMHEWHBIX YPABHEHUM C
napaMeTpoM. Pelienre HepaBeHCTB C IBYyMS IIEPEMEHHBIMU U UX CUCTEM.
Hccneoosamenvckue pabomol: peLIeHne 3a7a4 C mapameTpaMu -

anredpanvyeckuM MEeTOJI0M; rpapuuecKUM METOJIOM.
Pemienue TpeyrojibHUKOB

@opmyJibl IpUBEAEHUS. Penenne mpakTHUeCKrX 3a/1a4 ¢ UCIOJIb30BaHUEM TEOPEMBI
KOCHUHYCOB M T€OpeMbI CUHYCcOB. @opmyia 'epona. @opmyiia miomanm BeITYKIOTO
YETHIPEXYTOJIbHUKA.

CooTHolIEHUsI MeXIy TpUuroHomeTpuueckumu ¢pynkuusamu. [Ipocteitmre Gpopmyiibt
MPUBEICHUS U3 TEOMETPUUECKUX cooOpakeHUi. Perienre 3a1au ¢ UCIOIb30BaHUEM TEOPEM

KOCHUHYCOB M CUHYCOB, HAXOKJICHUE PalyCca ONMUCAHHOW OKPY>KHOCTH.



AJiredpanyecKkue BbIpasKeHUs!
CreneHb ¢ paMOHAIBHBIM [TOKA3aTEIEM.
OnpeneneHne KOpHA N -l CTENEHU U CTENEHHU C pallMOHAIBHBIM IT0KA3aTEIEM.

IIpumenenue onepanuy U3BICYEHUS KOPH N - CTENEHHU, UCIIONIB3YS IIPU
HEOOXOAMMOCTH KalIbKyJIATOp. BblunciaeHne 3HaueHus CTENEHU ¢ palliOHAIbHBIM
nokasaresieM. OLeHKa 3Ha4YeHUI KOPHsI N -i CTENIEHU, 3HAYCHHUE CTEIICHH C PAallMOHAIBHBIM
MTOKa3aTesIeM LEJIbIMU YACIaMU U AECATUYHBIMU Jpo0siMu. CpaBHEHHE U yHIOPAIOYHBAHUE
PalMOHAIBHBIX U HPPALMOHAIBHBIX YMCE, 3aIIMCAHHBIX C IOMOLIBIO KOPHS N - CTEIECHH,
CTENEHU C pallMOHAIBHBIM IOKa3aTeIeM. BhINOIHEHNE TOXKIECTBEHHBIX PE00pa3oBaHUI
BBIPAKEHNW, COAEPKAIIMNX KOPEHb N -U CTEIIEHH, CTENEHD C PAlMOHAIBHBIM ITIOKA3aTEIIEM.
Iloxo0ue TpeyroibHNKOB

Teopemsbl 0 MPOU3BEACHUN OTPE3KOB XOPA, TEOPEMBI O IPOU3BEICHUH OTPE3KOB
CEKYILUX, TeopeMa O KBaJpare KacaTeiabHoH, TeopeMsl UeBbl 1 MeHenas. Hccnenosanue, B
TOM YHCJIE C TOMOIIBIO HU(PPOBBIX PECYPCOB, U3ydaeMbIX KoH(purypauumii. [I[pumenenue
JAHHBIX TEOPEM IPU PEIICHUH T'€OMETPUYECKUX 3a7a4. 3HAKOMCTBO € IMOHATHEM TOMOTETHH,
C €ro PUMEHEHUEM, B TOM YHUCJIE B IPAKTUYECKUX CUTYALHSX.

Hccneoosamenvckas paboma (C UICHOIB30BAHUEM MPOTPAMMHBIX CPEJCTB): TOMOTETHUS U
ee CBOMCTBA.
DyHKUNHA

[lonsiTue «pynkuus». [lpumenenre cBOMCTB PyHKIMA: HYJIA (PYHKIIMH, TIPOMEXYTKH
3HAKOIOCTOSHCTBA (DYHKIUH, IPOMEKYTKH BO3pacTaHUs U yObIBaHUS (DYHKIIMU, YETHBIE U
HEYeTHbIC (PYHKIMHU, HAMOOIbIlIEe U HAUMEHbIIEE 3HAYCHUS (DYHKIIMHU NPU PEIICHUH 3aay.
[TocTpoenue rpadukoB GyHKLIHIA ¢ TOMOIIBIO MPeoOpa3oBaHUil BUA:

f(x) "AX) + a; AX) "Ax + a);f(x) * kfx),Ax) M x 1),Ax) A | AX) |.
Pacnio3naBanue cTeneHHBIX (YYHKIMA U TOCTPOSHUE ICKU30B TPA(UKOB CTETICHHBIX

(GyHKUMIA ¢ HATypaJIbHBIMU TIOKA3aTeNsIMU Pa3HOM 4eTHOCTU. Mcronb3oBaHue CBOMCTB
rpaUKOB CTENEHHBIX (PYHKIUN ¢ HATYPAJTbHBIMH [TOKA3aTEISIMU MPU PELICHUH 3a/1a4.
[TocTpoenue rpadukoB pyakumit y = x, y = Vx, y =1 xI.

Hccneoosamenvckas paboma: noBefeHre PyHKIMHU U ee Tpaduka

B 3aBUCHUMOCTH OT ITapaMcTpa.



MeTtoa KOOpAMHAT
[TapanmensHOCTh M IEPIICHAUKYIISIPHOCTD MPSAMBIX (depe3 YyrioBor KOdDPUIueHT).
Haxoxaenue nepeceueHuil OKpy»KHOCTEH U MPSMBIX B KoopAauHaTax. opmyra
PAcCTOSIHUS OT TOYKH 10 Tipsimoid. [lmommane mapamienorpamMmma B KOOPIMHATAX, TIOHATHE 00
OpUEHTUPOBaHHOM TUI0mau. [I[puMeHeHne MeTo1a KOOpAUHAT

IMPAKTUKO-OPUCHTHUPOBAHHBIX 'COMCTPHUYCCKUX 3a/[adaX, HCCJICA0OBAHHC
IMPUIIOKCHUA MCTOdA KOOPAWHAT B BBIYHCJIMTEILHOM MAaTEMATUKE U I/IH(l)OpMaTI/IKe.

Hccneoosamenvckasn paboma: peLIEHNE NMPAKTUKO-OPUEHTUPOBAHHOU

reOMETPUYECKOH 3a1a4l METOJOM KOOPAUHAT.
YucJioBbIC MOCIEI0BATEILHOCTH U MPOrPecCum

Ornpenenenne BUAOB MOCIEI0BATEIBHOCTEN: OTPAHUYEHHASI IIOCIIEI0BATEIBHOCTD,
MOHOTOHHO Bo3pacTaroias (yobIBaroIas) nociaenoBaTenbHoCcTh. [Ipeacrapnenue
OECKOHEYHBIX MEPUOANYECKUX IpOOel B BUI€ OOBIKHOBEHHBIX. 3HAKOMCTBO C IMTOHATUEM
CXOAMMOCTH MOCJIEI0BATEIbHOCTH, HAX0X/I€HNE CYyMMbI OECKOHEYHO yObIBaroLIe
reoOMETPUYECKON Iporpeccu. [Ipumenenne MeTona MaTeMaTHYeCKON UHAYKIIUH.
Hccneoosamenvckas paboma: IIOBEJICHHE MOCIIEI0OBATEIBHOCTEN -

OT THUIIOTE3BI 10 JOKA3aTEIbCTBA.
JIBUKeHUSs NIOCKOCTH

LentpanbHas cummerpus. LlenTpanbHo-cummeTrpuunbie Gurypsl. [loBopot. OceBas
cuMmmMmeTpusi. Urypsl, CAMMETPUYHBIE OTHOCUTEIIBHO HEKOTOPOU ocu. [lapannensHbii
nepeHoc. [lonsiTue aABMxKEHUS U ero cBoiicTBa. PaBenctBo ¢uryp. [IposiBinenus

CUMMETPHUM B IIPUPOJE,  KUBOIIMCH, CKYJIBITYPE, apXUTEKTypE.

Komnoznnnn NBWKEHUU (mpocteimue mnpumepsl). llpumeHenwe B penieHUU

r€OMETPUYECKHX 3a/1a4.

Hccneoosamenvckas paboma (C UCTIOIB30BaHUEM IPOrPAMMHBIX CPEJCTB): KOMITO3ULIUS

JIBUDKCHUM.



IJIAHUPYEMBIE PE3YJBTATHI OCBOEHUSA KYPCA BHEYPOUHOUI
JAEATEJIBHOCTHU «TPYJHBIE BOITPOCBI MATEMATHUKN»
Peanu3zanus nporpaMMbl Kypca BHEYPOUHOH AesTeNbHOCTU « TpyaHbIE BOIIPOCHI

MaTeMaTHUKW HalpaBjeHa Ha 00eCIeYeHUE JOCTUKEHUS 00YIaArOUUMUCS TUMYHOCTHBIX,
METanpeIMETHBIX U MTPEIMETHBIX 00pa30BaTEeNbHBIX PE3YIbTATOB.
JIMYHOCTHBIE PE3YJIBTATBI B yactu:

- NATPHOTHYECKOr0 BOCIIMTAHUSA: IIPOSBIICHUE UHTEPECA K IPOLUIOMY U
HACTOSIIIEMY POCCHUMCKOM MAaTEMATUKHU; IEHHOCTHOE OTHOLIECHUE K TOCTH)KCHUAM
POCCUICKUX MaTEMaTUKOB U POCCUMCKOM MaTEMaTHYECKON IIKOJIBI, K HCIIOJIb30BAHMIO 3THX
JOCTHKEHUM B IPYTUX HAyKaX U MPUKIAAHBIX cepax;

- rPa’KIAHCKOI0 U JYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA: TOTOBHOCTb K
BBITIOJTHEHUIO 00513aHHOCTEN IpaykAaHWHA U pean3aliy €ro Mpas; IPEICTaBICHUE O
MaTEeMaTHYECKUX OCHOBaX (DYHKLIMOHUPOBAHUS Pa3IMUHBIX CTPYKTYD, ABJICHUHN, IPOLIEYP
Ipa)<1aHCKOro 001IeCTBa (HallpUMep, BBIOOPBI, OIPOCHI), FOTOBHOCTH K 00CYKIEHHUIO
TUYECKUX NPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTH>KEHHUI HAYKH;
OCO3HAaHHE BAXKHOCTU MOPAIBHO-3THYECKUX IPUHIUIIOB B IEATEIBHOCTH YYEHOIO;

- TPYAOBOI'0 BOCIIUTAHMS: YCTAHOBKA HA AKTUBHOE YYaCTHE B PEIICHUU
MIPAKTUYECKUX 3a/1a4 MATEMATUYECKOW HAIIPABIEHHOCTH; OCO3HAHUE BaKHOCTHU
MaTeMaTH4eCKOro o0pa3oBaHMsl Ha MPOTSHKEHUH BCEH MKU3HU JJIsl yCIIEUTHON
PO ECCUOHATIBHOM AESITENIbHOCTU U Pa3BUTHUE HEOOXOAUMbBIX YMEHHUI; OCO3HAHHBIN BHIOOP
Y TIOCTPOEHHUE UHIMBUYaTbHOU TPACKTOPUHM 00pa30BaHus U )KU3HEHHBIX [IJIAHOB C YYETOM
JIMYHBIX UHTEPECOB U 0OILECTBEHHBIX MOTPEOHOCTEN;

- 3CTETHYECKOr0 BOCIIUTAHMSA: CIOCOOHOCTh K AMOIIMOHAIbBHOMY

U 3CTETUYECKOMY BOCIPHUSATHIO MaTEMaTHUECKUX OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHUH;
YMEHHE BUJETh MATEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

- LHEHHOCTH HAYYHOI0 MO3HAHMSA: OPHUEHTALMS B AEATEIbHOCTU

HA COBPEMEHHYIO CUCTEMY HayUHBIX MIPEJICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS YeOBEKa, IPUPOJIbI U 0011I€CTBa; MOHUMAHUE MaTEeMaTHUYECKON HaAyKH KakK cepbl
YEJI0BEYECKON AEATEIIBHOCTH, ITAIIOB €€ PA3BUTHS U 3HAYUMOCTH I Pa3BUTHUSA
LIABWIN3ALIMH; OBJIAJCHUE SA3bIKOM MAaTEMaTUKH U MATEMAaTUYECKON KyJIbTYpOH Kak

Cp€aACTBOM IIO3HAHWA MHUPA,; OBJIaAACHUC HABbIKAMU HCCHC}IOB&TGHBCKOﬁ ACATCIIBHOCTH,



- (pu3uYecKOro BOCIUTAHUS, POPMUPOBAHUSA KYJIbTYPbI 310POBbS H
IMOIUOHAIBHOTO 0J1AroNOJy4YHUsi: TOTOBHOCTh IPUMEHSITh MAaTEMAaTUICCKUEC 3HAHUS B
MHTEpEecax CBOETO 37I0POBbBs, BEICHHUS 3IOPOBOTO 00pasa )KU3HHU (340POBOE MUTAHNUE,
cOamaHCUPOBAaHHBINA PEKUM 3aHATUN U OTABIXA, PETyIsApHas PU3NIECKasi aKTUBHOCTH ),
c(hOpMHUPOBAHHOCTH HaBbIKA pedICKCUU, TPU3HAHUE CBOETO MpaBa Ha OMMOKY U TAKOTO ke
npaBa JPyroro 4eioBeKa;

- IKOJIOTUYECKOr0 BOCIIUTAHMS: OPHCHTAIMS Ha IpUMEHEHUE
MaTeMaTHUECKUX 3HAHUH JJIsl pEIICHUS 3a/1a4 B 00JIACTH COXPAaHHOCTH OKPY KAIOIICH CPEIbI;
MJIAHUPOBAHKE MOCTYIKOB U OIICHKA UX BO3MOKHBIX MOCEACTBUH I OKPY>KAIOIIEH Cpebl;
OCO3HaHME TI00aTHFHOTO XapaKTepa SKOJIOTHICCKUX MPOOJIeM U ITyTeH UX PEIICHHUS;

- aJanTanui K U3MEHSIOIMMCS YCJIOBHAM COIUAILHOI U MPUPOTHOM
cpeabl: TOTOBHOCTD K JICHCTBHSIM B YCIIOBHUSAX HEOMPEACICHHOCTH, TTOBBIIICHUIO YPOBHS
CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO AeATETLHOCTD, B TOM YHCIIC YMEHUE YIUTHCS
y IIPYTUX JIIO/IeH, IpuoOpeTaTh B COBMECTHOM JI€SITEIbHOCTH HOBbIC 3HAHUS, HABBIKU U
KOMITETCHIIMH U3 OITBITa IPYTUX; HEOOXO0AMMOCTh (POPMUPOBATH HOBBIC 3HAHMSI,
bopMyIUpPOBaTh UJIEU, TOHATHS, TUIIOTE3bl 00 00BEKTAaX U SBJICHUSAX, B TOM YHCJIE paHEe He
M3BECTHBIX, OCO3HABATH JACPUIIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUTAHUPOBATH
CBOE€ pa3BUTHE; CIOCOOHOCTh OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIPHUHUMATH
CTPECCOBYIO CUTYAIMIO KaK BBI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMbIC
pEIICHUS U ISUCTBUS, (OPMYITHPOBATH U OIICHUBATh PUCKU U TIOCIICICTBUS, (POPMUPOBATH
OTIBIT;

- BOCHUTAHUS NH(OPMALMOHHON KYJbTYPbI: TPOSIBIIEHUE HHTEpECA K
WCITOJTB30BAaHUIO MIU(PPOBBIX TEXHOJOTHIA TSI ONITUMH3AITUHN TIPOIIECCOB MTOMCKA, aHAN3a,
00paboTKH, CO3/1aHus, TIepeaadd MaTeMaTHIeCKOW HH(DOPMAITUU U BU3YyaTU3aIUiA
MaTeMaTHYeCKHX 0000IICHHUI U PE3yIbTaTOB aHAJIN3a; TOTOBHOCTH K MCIIOJb30BAHUIO
IM(QPOBBIX MHCTPYMEHTOB JIJIS1 BBITIOJHEHUS YyUeOHOM NEeITSIIbHOCTH P U3yYEeHUN
MaTeMaTHUKH; CIOCOOHOCTh MPUMEHSTh IIU(PPOBHIE HHCTPYMEHTHI B YCIOBUSAX PeaTU3aIiu
Mep TI0 MPEAYIPEKICHUIO BOZMOXHBIX HETATHBHBIX MOCIJICICTBHIA aKTUBHOTO U
CUCTEMATHUYECKOTO IPUMEHEHUS ITU(POBBIX TEXHOJIOTUN B yUEOHBIX LETISX.

METAINIPEAMETHBIE PE3YJIBTATBI



Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
ba3zosvie nocuueckue oevicmeus:

- BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIEC PU3HAKH MATEMATHUYECKUX
00BEKTOB, MOHATUH, OTHOIICHUI MEX1y TOHITUSAMU, GOPMYITHPOBATH ONIPEIEICHUS
MOHSTHI, yCTaHABINBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(UKaIu, OCHOBaHUS IJis
000011IeHHs U CPABHEHMUSI, KPUTEPUHU MTPOBOJIMMOI0 aHAIN3a;

- BOCIIPUHUMATh, POPMYIHPOBATH U MPEOOPA30BBIBATH CYKICHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, AMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

- BBISIBIISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3H U TPOTUBOPEUUS
B (pakTax, TaHHBIX, HAOIIOACHUSIX U YTBEPKICHUSX, IPEAaraTb KpUTEPUHU ISl BBISIBICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEUNI;

- JieaTh BBIBOJIbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, AETYKTUBHBIX U
MHJIYKTUBHBIX YMO3AKJIFOUEHUHM, YMO3aKJIFOUEHNH 110 aHAJIOTHH;

- pa3bupath JOKa3aTeIbCTBA MAaTEMATUUECKUX YTBEPKJICHUH (TIPSMBIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITENILHO J10Ka3aTEIbCTBA MATEMAaTUYECKUX (PAKTOB,
BBICTPanBaTh apTyYMEHTAIUIO, IPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI, TPUMEHSATH METO]I
MaTeMaTHYeCKON UHIYKIIUH, OOOCHOBBIBAaTh COOCTBEHHBIE PACCYKICHMS;

- BBIOMPATH CIIOCOO pelieHus yueOHOM 3a1auu (CpaBHUBATh HECKOJIBKO
BapUaHTOB PELLEHUs, BBIOUPATh Hauboee MOAXOALINMI ¢ yUeTOM CaMOCTOSATEIbHO
BBIJICJICHHBIX KPUTEPUEB).
basoevle uccneoosamenvckue deticmeusi:

- UCITOJIB30BATh BONPOCHI KaK UCCIIEA0BATEIbCKUI NHCTPYMEHT ITO3HAHU,
(bopMyIUpOBaTh BOMPOCHL, (PUKCUPYIOIINE POTUBOPEUHUE, MPOOIIEMY, CAMOCTOATEIHHO
yCTaHaBIIMBATh UCKOMOE U IaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO
MO3ULINI0, MHEHHE;

- MPOBOJUTH MO CAMOCTOSITEILHO COCTABJIEHHOMY IIJIaHY SKCIIEPUMEHT,
HCCJIEIOBaHKE 110 YCTAHOBJIEHUIO OCOOCHHOCTEM MaTeMaTH4eCKOro 00bEKTa, 3aBUCUMOCTEH
00BEKTOB MEXTy COOO0i;

- CaMOCTOSITeNIbHO (hOPMYJIUPOBATH OOOOIICHUS U BHIBOJIBI TIO pe3yJibTaTam

IIPOBCACHHOI'O Ha6J'HOI[eHI/I$I, HCCIICA0BAaHNA, OKCIICPUMCHTA, OICHHUBATL JOCTOBCPHOCTD



MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000OIIEHNUI;

- MPOTHO3UPOBATH BO3MOXHOE Pa3BUTHUE MPOIIECCa, a TAKXKE BBIIBUTATh
MPENOI0XKEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Paboma c unghopmayueii:

- BBISIBJISITH HEJJOCTATOUYHOCTh U M30BITOYHOCTh MH(POPMAIINH, JAHHBIX,
HEOOXOUMBIX JIJIsl PEIICHUS 3a]a4H;

- BBIOMPATh, aHATTU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATh
MH(GOPMALIMIO Pa3INYHbIX BUIOB U (HOPM MpEICTaBICHHUS;

- BBIOMpATH (POopMy mpeacTaBiaeHUss HHGOPMAIIMU U WILTIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, TuarpaMmmMaMu, HTHOU rpadukoi U uX KOMOUHAIIUSIMU;

- OLIEHWBATh HAICKHOCTH MH(OPMALIUU TIO KPUTEPUAM, TIPEITI0KECHHBIM WIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe NeiCTBUS:

- BOCIIPUHUMATH ¥ OPMYIHPOBATEH CYXKJACHHUS B COOTBETCTBUU C YCIOBUSIMH
U 1eJIIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MMOSICHEHUS 110 X0y pEIICHUs 3a/1a4l, KOMMEHTUPOBATh
ITOJTyYEHHBIA PE3yJIbTaT;

- B X0 00CYX/I€HU 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYX AaeMON TEMBI,
poOJIEMBI, pEIIaeMOi 3a/1a4u, BHICKA3bIBATh UJIEU, HAIIEJICHHBIC HA TTIOMCK PEIICHMUS,
COTIOCTABJIATH CBOM CY)KJICHUS C CYXACHUSIMH IPYTHX YYACTHUKOB JIHajora, OOHapy>KUBATh
pas3inyuue U CXOJICTBO MO3ULINMN, B KOPPEKTHOM (popme GpopMyIrpoBaTh pa3HOIIacusi, CBOU
BO3PaKEHUS;

- MPEJICTaBISITh PE3YNIbTAThI PEIICHUS 33/1a4M, YKCIIEPUMEHTA, UCCIEAOBAHNUSA,
MIPOEKTa, CAMOCTOSITENILHO BHIOMPATh (hOpMaT BBICTYIUICHUS C YUETOM 3a/]a4 [IPEe3EeHTAlluU U
0COOEHHOCTEN ayuTOpuu;

- MOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHIANBUIYATbHON
paboThI PU PENICHUH YICOHBIX MAaTEMAaTHYECKUX 3a7a4, TPUHUMATh 11eJIb COBMECTHOU
JESTeNbHOCTH, TUTAHUPOBATh OPTraHU3aIIUI0 COBMECTHON pabOThI, paCIpeIeIATh BUIBI
paboT, JOTOBApPHUBATKLCS, 00CYXK/IaTh MPOIIECC U PE3yIbTaT paboThl, 00001IaTh MHCHHUS

HECKOJILKHX JIIOJCH;



- y4acCTBOBATh B TPYIIOBBIX (hopMax padoThl (00CYKIeHUS, 0OMEH MHEHUH,
«MO3TOBBIE HITYPMBD» U UHBIE); BHIMOIHITH CBOIO YacTh pabOThI U KOOPAMHUPOBATH CBOU
JEUCTBUA C JPYTUMU YJIEHAMU KOMAaH/Ibl, OLIEHUBATh KAYECTBO pe3yiIbTaTa U KA4ECTBO
CBOET0 BKJIaJia B OOIIMIA PE3YNbTAT [0 KPUTEPUSIM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU
B3aNMOJICHCTBUS.

PeryisiTuBHbIE YHMBepPCcAJbHbIE YueOHbIe JeliCTBUSA
Camoopzanuzayusi:

- BBISIBJISATH MPOOJIEMBI JIJISl PEILICHUS B )KU3HEHHBIX U YUYEOHBIX CUTYyAIIUSX,
OPUEHTHPOBATHCS B PA3IMYHbBIX [TOAX0/1aX MPUHATHUS pelIeHUH (MHAUBHUIyaJIbHOE,
IPyIIIOBOE);

- CaMOCTOSITENILHO COCTABJIATH IIJIaH, aJITOPUTM PELICHUS 3a7auu (UM €ro
4acTh), BBIOUPATh CIOCOO PEHIEHUS C YYETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apTyMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM C YYETOM HOBOU
uHdopmaIuu.

Camoxonmpon:

- BJI/IETh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI IIpoLiecca U pe3yJibTaTa
pellIeHns: MaTeMaTHYeCKOH 3a7aun, CAMOMOTHUBALIMM U Pe(IIEKCUH;

- MPEIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTH IIPH PEIICHUHU 33]1a4H,
BHOCHUTb KOPPEKTHBBI B JAESITEIbHOCTh HA OCHOBE HOBBIX 0OCTOSITENIbCTB, HAllIEHHBIX
OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

- OLICHHMBATh COOTBETCTBUE PE3yibTaTa ACSITEIbHOCTH MTOCTABICHHON LIEH U
YCIIOBUSIM, OOBSICHATH IPUYMHBI TOCTHKEHUS WM HEJOCTUKEHUS LI€TTH, HAXO0IUTh OLIUOKY,
JaBaTh OLIEHKY MIPHUOOPETEHHOMY OIIBITY.

IOMOYUOHANbHBIU UHMENNEKN.!

- BBIpaXXaTh SMOIIMH MPU U3yYECHUN MATEMaTHIECKUX OOBEKTOB U (PaKTOB,
JaBaTh SMOIIMOHAJIbHYIO OIIEHKY PEIICHUS 3a/1aUu.

MNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC PE3yNbTATHl OCBOCHUS MPOrpPaMMbl y4eOHOTO Kypca K KOHILy OOy4eHuUs B /
KJlacce:

Hcnonbp30BaTh MOHSITHS MHOXKECTBA HATypaJbHBIX YHUCCJI, MHOKCCTBA HCJIbIX YHUCCII,



MHOECTBa PAIIMOHAJIBHBIX YUCEJ MPH PEIICHUH 3aJ1a4, IPOBEJACHUHU PACCyKICHUN U
JIOKa3aTeJIbCTB.
IToHumaTh U OOBSICHATH CMBICIT TTO3UITMOHHOM 3aIMCH HATYpaJIbHOTO YHCIIA.

BreinonuaTe, couerast yCTHBIE U TUChbMEHHBIE TIPUEMBI, apu(METHIYECKUE ICUCTBUS C
palMOHAIBHBIMU YMCIIAMH, UCTIOJIb30BAaTh CBOMCTBA YUCEN U IIpaBUiia JEHCTBUM, IPUEMBI
palMOHAJIbHBIX BHIYMCIICHUM.

BrINoMHATH NEUCTBUS CO CTENEHSIMU C HATYPaJIbHBIMU MMOKA3aTEIIIMHU.

HaxoauTh 3HaYeHUS YUCIOBBIX BRIPAKESHUM, COJEPKAIIMX pPAllMOHAJIBHBIC YHCTIa U
CTEIICHH C HaTypaJbHBIM ITOKa3aTelieM, MPUMEHSITh Pa3HOOOpa3HbIe CIIOCOOBI U MTPHUEMBI
BBIYMCIICHUSI, COCTABJISITh U OIIEHUBATh YMCJIOBBIC BBIPAKCHUS IIPHU PEIICHUN IPAKTUUECKUX
3a/1a4 U 3a7a4 U3 APYTrUX y4eOHBIX MPEIMETOB.

OKpyIJIsITh YKcIa ¢ 3aJJ]aHHOM TOYHOCTBIO, & TAKKE M0 CMBICITY TPAKTUUECKON CUTYyaIlWH,
BBITIOJTHATH MPUKUJKY U OIIEHKY pe3yJibTaTa BRIUUCICHU, OLICHKY 3HAUEHUIN YHCIOBBIX
BBIPAKCHUI, B TOM YHUCJIE TIPU PEILICHUH MTPAKTUUYECKUX 3a7a4.

Pemiats TeKCTOBBIC 3a4a4K apUPMETUUECKUM CIIOCOOOM, UCIIOJIH30BATh TAOJIUIIbI, CXEMBI,
YEPTEKHU, IPYTUe CPECTBA MPECTABICHUS JaHHBIX IIPU PEILICHUH 3a/1a4.

Jloka3pIBaTh U MPUMEHSTH MPU PEIICHUH 3a7a4 IPU3HAKKU JEIUMOCTH Ha 2, 4, 8, 5, 3, 6,
9,10, 11, npu3Haku IeIMMOCTH CYMMBI U ITPOU3BEACHUS LIEIIBIX YNCEIL.

PackiiaapiBaTh HA MHOKUTEIN HATypaJbHBIC YKCIIA.

CB00OTHO OTIEPUPOBATH MOHATHUSIMH: YETHOE YHCIIO, HEUYSTHOE YHCIIO, B3AUMHO MPOCTHIC
YHCaa.

HaxoauTte HanbGonbImii 00IMMiA 1eIMTelh 1 HAMMEHBIIee 00I1ee KpaTHOE YUCEN U
HCMOJIb30BaTh UX MPU PEIICHUH 3a7a4, TPUMEHSATh alropuT™ EBKiIua.

OrnepupoBaTh MOHITHEM OCTaTKa MO MOJYJIIO, TPUMEHSTH CBOMCTBA CPAaBHEHUM 110
MOJYJIIO.

Hcrnonp3oBath anreOpandecKyro TEPMHUHOIOTHIO U CUMBOJIUKY, IPUMEHSTh €€ B
MpOIECCe OCBOSHUS Y4eOHOTO MaTepualia.

Hcnonb30BaTh MOHATHE TOXK/ISCTBA, BBIIOJIHATH TOXKICCTBEHHBIC TPE0Opa30BaHM
BBIPOKEHUM, TOKa3bIBaTh TOXK/IECTBA.

BoInonHATh neiicTBUs (ClI0KEHUE, BBIYUTAHUE, YMHOKEHHUE) C OJHOUJIEHAMU U C



MHOTOWJIEHAMH, IPUMEHATH (POPMYJIbI COKPAILIEHHOTO YMHOKEHUs (KBaapaT U KyO CyMMBlI,
KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBaIPaTOB, CYMMa U Pa3HOCTh KyOOB), B TOM YHCIIC /IS
YIPOIICHUS BEIYUCICHUH.

CocTaBisATh U peliaTh JMHEHHOE YpaBHEHUE UJIM CUCTEMY JIMHEHHBIX YpaBHEHUH 1O
YCJIOBHIO 3a]Ia4¥, HHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H TIOJTyICHHBIN
pe3ynbTar.

Ctpoutsb rpaduku JuHerHbIX QyHKiui. CTpouts rpaduk QyHKIUU Y = |x|.

OnuceIBaTh ¢ TOMOITBIO (DYHKITHI N3BECTHBIC 3aBUCUIMOCTH MEXKTy BEJIMUNHAMH:
CKOPOCTb, BpEMs, PACCTOSIHHE, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, TPOU3BOJAUTEIILHOCTh, BpEMS,
00beM paboTHI.

Haxonuts 3Ha4ueHHE (PYHKITMHU TI0 3HAYCHHIO €€ apTyMeHTA.

[TonumaTts rpaduueckuit cocod npeacTaBIeHUs U aHaIu3a nH(opMaIuu, N3BJIeKaTh U
MHTEPHPETUPOBATH HH(GOPMAIINIO U3 TPAPUKOB PEATBHBIX MPOIECCOB U 3aBUCUMOCTEH.

Hcnonb3oBaTh cBOMCTBA (DYHKIMM 17151 aHANKM3a TpapKOB pEeAIbHBIX 3aBUCUMOCTEN
(Hynu GyHKIUU, TPOMEKYTKU 3HAKOTIOCTOSIHCTBA (PYHKITUH, IPOMEKYTKH BO3paCTaHUs U
yObIBaHUs PYHKIMHU, HAMOOJIbIIIEE U HAUMEHbIIIEe 3HAUCHUSI (PYHKITUN).

Hcrnonp3oBath rpaduky 1Tl HCCISIOBAHUS TIPOIIECCOB U 3aBUCUMOCTEH, TIPU PEIICHUN
3a/1a4y U3 JPYruxX y4eOHbIX MPEIMETOB U pPEaTbHOM KU3HHU.

Jlenath NPUKHUIKY U OIEHKY JIMHEWHBIX M YTJIOBBIX BEJIMYMH MIPEAMETOB B PEaIbHOMN
KU3HH, Pa3MEPOB IPUPOTHBIX OOBEKTOB.

Brnaners nonstueM «reomerpudeckoe Mecto Touek» (I'MT). Onpenensats OuccekTpucy
yIJia ¥ CEpeIMHHBIN NeprneHAuKyJsp K otpe3ky kak [’ MT. Ilons3oBaTbcs nonatuem ' MT
MIPH TI0KA3aTEIHCTBE TCOMETPUICCKUX YTBEPKACHUH ¥ IPU PEIICHUH 3aad.

Brangets noHsTHEM KacaTeIbHOM K OKPYKHOCTH, MOJIH30BAThCS TEOPEMOI O
MEePIEHANKYJIIPHOCTH KacaTeIbHON U pajryca, TPOBEACHHOTO K TOYKE KacaHUsI.
Jloka3pIBaTh PaBEHCTBO OTPE3KOB KAacaTEIbHBIX K OKPYKHOCTH, TTPOBEACHHBIX U3 OJTHON
TOYKH, ¥ IPUMEHSITH 3TO B PEIICHUHA T€OMETPUUECKHX 3a]1a4.

JloKka3pIBaTh U IPUMEHSTH MTPOCTECHIIINE TEOMETPUICCKHE HEPABEHCTBA, TIOHUMATh UX
IIPAKTUYECKUN CMBICIL.

[IpeameTHBIC PE3yNHTATHl OCBOCHHS MPOTPAMMbI y4eOHOTO Kypca K KOHITy 00y4ueHus B 8

KJ1acce:



IToHMMaTh 1 UCIIOJIB30BATH IIPEACTABIICHUS O PACIUIMPEHUU YUCIIOBBIX MHOYKECTB.

CB00OHO OMEpUpPOBATh MOHITUAMU: KBAJAPATHBIA KOPEHb, apu(pMeTUIeCKuit
KBaJIpaTHBIM KOPEHb, UPPALMOHAIIBHOE YHUCIIO, HAXOIUTh, OLICHUBATH KBaJApaTHbIC KOPHH,
UCIIOJIb3YSI PYU HEOOXOAUMOCTU KAJIbKYJIATOP, BHIIOIHATH MPE0Opa30BaHuUs BEIPAKECHUIH,
COZIEpKAIINX KBAJApaTHbIE KOPHU, UCIIOJIb3YSI CBOMCTBA KOPHEH.

Hcnonbp30BaTh HayaabHbIE MIPEICTABICHUS O MHOYKECTBE JIEMCTBUTEIBHBIX YUCEIT IS
CpaBHEHUSI, OKPYTJICHHS ¥ BBIYUCIICHUH, N300paXkaTh IEUCTBUTENbHBIC YK CIIa TOUKaMH Ha
KOOPAWUHATHOM MPSMOM.

Hcrnonb30Bath 3anmucy OOJBIIUX U MaJIbIX YHCEI C TOMOUIBIO JECATUYHBIX APOoOeit 1
crernenert uncna 10, 3anucbIBaTh U OKPYTJISATh YHCIOBBIE 3HAUEHUS PEATTbHBIX BEJIMYHH C
WCIIOJIb30BAaHUEM PA3HBIX CHCTEM U3MEPEHUM.

CB00OOHO OnepHpOBaTh MOHITUEM OCTATKA I10 MOJYJIIO, IPUMEHSATH CBOMCTBA
CPaBHEHMH IO MOJYJIIO, HAXOJAUTH OCTATKU CYMMBI U IPOU3BEACHHUS 10 TaHHOMY MOJYJIIO.

Haxoaute nomycTrmbie 3Ha4Y€HUs IEPEMEHHBIX B APOOHO-PAIMOHATBLHBIX BBIPAKECHUSIX.
[IprMeHsSI T OCHOBHOE CBOMCTBO pPallMOHAILHOM IPpOOH.

BrInonHATE NpUBeACHNE areOpandyecKkux Apoodeit K o0uieMy 3HaMEHAaTEN0, CII0KEHUE,
YMHOKEHUE, JIeJICHUE anredpandeckux apooeil.

BBINONHATE TOXKIECTBEHHBIE TPE0OPa30BaHUS PALIMOHAIBHBIX BBIPAXKEHHIM.

[IpumensTh peoOpa3oBaHusl BRIPAKEHUH I PEIICHUS] pa3IMYHbIX 33/1a4 U3
MAaTEMATUKH, CMEKHBIX [IPEJIMETOB, U3 PEATILHOU MPAKTUKH.

[IpuMeHATh MOHATUE CTENEHU C LIEJIBIM MOKa3aTesIeM, BBIOJIHATh PeoOpa30BaHUs
BBIPAKEHUHN, COJECPIKALINX CTENECHU C LEIIBIM [TOKA3aTEIIEM.

Haxonute nonyctuMbie 3HaUEHUS IEPEMEHHBIX B BBIPAXKECHUSX, COAEPKALIUX
apu(pMeTHYecKre KBaJpaTHbIE KOPHH.

BrinonHsITE peoOpa3oBaHus UPPAUOHATBHBIX BEIPAKEHUM, UCTIOJIB3YsI CBOMCTBA
KOpHEW.

Pemate ApoOHO-paliuoHaIbHBIE YPABHEHHUS.

PemaTp nuHEHBIE ypaBHEHUS C TapaMETPaMU, HECJIOKHBIE CUCTEMBI JIMHEWHBIX

YPaBHEHHUM C TapaMeTpPaMHu.

[IpoBoauTh McClIENOBaHUS YPABHEHUN U CUCTEM YPABHEHHH, B TOM YHUCIIE C



IPUMEHEHUEM TpapUUeCcKUX IpeICTaBIeHUN (YCTaHABIMBAaTh, UMEET JIM YPaBHEHUE WIH
CUCTEMa YpaBHEHUI pELIEHUs, €CIIM UMEET, TO CKOJIBKO, U ITpoYee).

[lepexonuTh OT CIOBECHON POPMYIMPOBKHU 3a/1a4M K €€ aIreOpanyeckoil Moaeu ¢
[IOMOIIIbIO COCTABJIECHUSI YPABHEHUS UM CUCTEMBl YPaBHEHUH, HMHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33Ja4H IMOJTYUYEHHBIN pe3yibTar.

[IpyMeHsTh CBOMCTBA YNCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLIEHKH, PELLIATh JINHEHHbIE
HEPABEHCTBA C OJIHOM MEPEMEHHON M UX CUCTEMBI, 1aBaTh IpaUIECKyI0 HILTIOCTPALIUIO
MHOKECTBA PEIICHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

[Tonnmath 1 UCHOIB30BaTh GYHKIMOHAIbHBIEC IOHATHS U SA3bIK (TEPMUHBI,
CUMBOJIMYECKUE 0003HAYEHUs ), ONIPEAEIISATh 3HAUCHUE (PYHKIIMU 110 3HAUEHHUIO apryMEHTAa,
ONpeaeNsaTh CBOMCTBA (DYHKIIHMH T10 €€ TpaduKy.

Crpouts rpaduku GyHKUINHN, ONUCHIBATh CBOMCTBA YUCIOBOM (DYHKIIMH 110 €€ rpaduKy.

Pacnio3HaBaTh OCHOBHbBIE BUJIbI UETHIPEXYTOJIbHUKOB, UX 3JIEMEHTHI, MTOJIb30BATHCA UX
CBOWCTBaMHU IIPU PELICHUU TEOMETPUUECKUX 3a1a4. PaznuyaTe Mpu3HaKy U CBOMCTBA
napajuiesiorpaMma, poMoa 1 npsiMoyrojbHHKa, 10Ka3bIBaTh UX U YBEPEHHO MIPUMEHSTh MIPH
pELIEHNH Fr€OMETPUUECKUX 3a/1ay.

Pacnio3naBaTh HEHTpATIbHO-CUMMETPUYHBIE (DUTYPBI U UCTIOTIB30BATh UX CBOMCTBA MPH
peLIeHUH 3aa4.

Bnagets noHATUSAMU TOA00MS TPEYTOJIBbHUKOB, KO3 pumenTa noaooms,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYTrOJIbHUKOB. MIMETh peicTaBiIeHHE O
npeoOpa3zoBaHuU 1MOA00US U 0 MOA00HBIX (purypax. [lonbp3oBaThCs MPU3HAKAMU TIOI00US
TPEYTOJIbHUKOB TP PEUIEHUU T€OMETPUUECKUX 3aAa4. Jloka3bIBaTh U MPUMEHSATh
OTHOILIEHHUSI TPONOPLUUOHATILHOCTH B IPSIMOYTOJIBHBIX TpeyrojbHuKax. [Ipumensts nogodue
B [IPAKTUYECKHX 3aJ1a4yax.

BbIBOIUTE M MCNIOJIB30BaTh MPOCTEHIIIME (POPMYIIBI ISl TUTOIAAA TPEYTOJIbHHKA,
napajuiesiorpaMma, poM6a 1 Tpaneuuu. BeraucasTs (pa3auuHbIME CIIOCO0aMU) IO
TPEyrojbHUKA U IJIOIIAN MHOTOYTOJIbHBIX (QUTYD (IIOJIB3YACH, IIe HEOOXOIUMO,
KaJIbKYJISITOPOM). 3HAaTh OTHOILIEHUE TJI0IAJIEH OT0OHBIX (PUTYP U IPUMEHSTH MPU
pemieHuu 3aaa4. [I[puMeHsTh Moy4eHHbIE YMEHUS B MPAKTHYECKUX 3a/1a4ax.

[IpuMeHSATh oNy4YeHHbIE 3HAaHUS HA IPAKTUKE - CTPOUTHh MaTEMAaTUYECKHE MOJEIH JUIs

3agad pCaJ'IBHOI\/’I JKU3HU U IPOBOAUTDb COOTBCTCTBYIOIIHNEC BBIYHMCICHHA C IPUMCHCHHUEM



010011 M TPUTOHOMETPUH (TIOJB3YSACH, I/I€ HEOOXOIUMO, KAIBKYJISITOPOM).

[IpenMeTHbIC pe3yabTaThl OCBOCHHUS MIPOrPaMMBbI Y4€OHOTO Kypca K KOHITy oOyueHus B 9
KJjacce:

CB0OOHO OMEpUPOBATH MOHATUSAMU: KOPEHB N -i CTENEHHU, CTENEHb C PAIlMOHATILHBIM
MOKa3aTesIeM, HaXOIUTh KOPEHb N -i CTENEHU, CTENEHb C PAllHOHATIBHBIM ITOKA3aTENEM,
UCIIOJIb3YsI PU HEOOXOAUMOCTH KaJIbKYJIATOP, IPUMEHATh CBOWCTBA KOPHA N -il CTENeHH,
CTEIECHH C PallMOHAJIBHBIM ITOKA3aTEJIEM.

Hcnonb30BaTh MOHATUE MHOKECTBA IEUCTBUTENIBHBIX YMCEN IIPU PEIICHUH 3aa4,
POBEAECHUHN PACCYKICHUN U JOKA3aTEIbCTB.

CpaBHHBATh M YIIOPSIIOYMBATH JEHCTBUTEIbHBIE YNCIIA, OKPYTIIATH JEHCTBUTEIbHBIC
YKCIIa, BHITOJHATH PUKUAKY pe3yIbTaTa BEIUUCIECHUMN, OLICHKY YMCIOBBIX BBIPAKEHUN.

CB00OOHO OnepUpOBaTh MOHITUEM KBaJIPATHOIO TPEXUJIEHA, HAXOIUTh KOPHU
KBaJPaTHOIO TPEXUJICHA.

PacknanpiBaTh KBaIpaTHBIN TPEXUYJIEH HA TUHEWHBIE MHOKUTEIIH.
PemaTe Hec0KHbIE KBaIpaTHbIE YPABHEHUS C IaPAMETPOM.
PemaTe HECI0KHBIE CUCTEMBI HEJTMHENHBIX YPaBHEHUH C IAPAMETPOM.

[IpuMeHsATh METO/BI PABHOCWIIBHBIX MPE0Opa30BaHmil, 3aMEHbI IEPEMEHHOM,
rpadguuecKkoro MeTojia Mpy pelieHUU YpaBHeHUM 3-11 U 4-1 cTeneHel.

Pemate ypaBHEHMS, HEPAaBEHCTBA U X CUCTEMBI, B TOM YUCJIE C OTPAaHUYEHUSIMH,
HaIpuMep B LIEJIBIX YUCTaX.

IIpoBoauTh McClIENOBaHUS YPABHEHUN U CUCTEM YPAaBHEHHH, B TOM UYHUCIIE C
IpUMEHEHHEM IpaduiyecKuX MpeicTaBIeHUH (ycTaHaBIUBaTh, UMEET JIM YpaBHEHUE WIH
CUCTEMa YpaBHEHUI pelIeHus1, ECIM UMEET, TO CKOJIBKO, U ITpoyee).

Pemath TekcTOBbIE 3a/1a4M anreOpanueckuM CIioCOOOM.

Hcrnonb30BaTh ypaBHEHUS, HEPABEHCTBA U MX CUCTEMBI IS COCTaBJICHUS
MaTeMaTUYECKON MOJIENIA PEaIbHOW CUTYAIlMU WIIA IPUKIAAHON 3a/1a4d, UHTEPIPETUPOBATh
MIOJIyYEHHBIE PE3YJIBTATHI B 3IaHHOM KOHTEKCTE.

CB00OOAHO OMEepUPOBATH MOHATUSAMU: 3aBUCUMOCTh, PYHKIUS, Tpaduk GyHKINUU, TpsIMas
MPONOPIIMOHAIBHOCTb, JIMHEWHAsI PYHKIUS, 0OpaTHasi MPOMOPLIMOHATBLHOCTS, MapadoJa,
runep0os1a, KyCOYHO-3a/1aHHast (PYHKITHUS.

Uccnenosarh GpyHKIMIO 110 €€ TpaduKy, yCTaHABIMBATH CBOMCTBA (DYHKIIUIA: 00IaCTh



onpeeeHus, MHOKECTBO 3HAUYEHUMN, HYNU (QYHKIHMH, TPOMEKYTKH 3HAKOMIOCTOSIHCTBA,
MIPOMEXYTKH BO3pACTaHUsI U yOBIBAaHUS, YETHOCTh U HEUETHOCTDb, HAaOOJIbIIIEE U
HAaUMEHbIIIeE 3HAYEHUSI, ACUMITTOTHI.

Pacnio3naBaTh kBajipaTHUHYI0 GYHKIUIO 110 (hopMyJie, TIPUBOIUTH IPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Onpenensars nonoxeHue rpaduka KBapaTUIHOW PYHKIIMU B 3aBUCUMOCTHU OT €€
KO3 (HUIINEHTOB.

Ctpouts rpaduk KBagpaTUIHON (QYHKIIMH, OITUCHIBATH CBOMCTBA KBaIpAaTUYHON
(GyHKITUH 110 ee TpaduKy.
Hcnonb3oBaTh CBOMCTBA KBAAPATUIHOW (DYHKIIMM JJIS pELICHUS 3a]1a4.

Ha npumepe kBagpaTuyHoOi GyHKIUU cTpouTh rpaduk dynkiuu y = af(kx + b) + cc
MIOMOIIBIO TIpeoOpa3zoBanuii rpaduka pyHkuu y=Ff(X).

NnmrocTpupoBath ¢ TOMOLIBIO rpaduKa peadbHyl0 3aBUCUMOCTb WITM IIPOLIECC M0 UX
XapaKTEPUCTHKAM.

CB00OOAHO ONEepUPOBATH NOHATUSAMU: OCIEI0BATEIBHOCTD, apu(METUYECKAS U
reOMETpUYECKast IPOTrPECCUM.
3aaBaTh NOCIEA0BATENBHOCTH PAa3HBIMU CIIOCOOAMMU: ONMCATENIbHBIM,

Ta0JIMYHBIM, C TOMOIIBIO (HOPMYJIIBI N-TO WIEHA, PEKYPPEHTHBIM.

BbINOMHATE BBIUMCIIEHUS ¢ UCTIOIB30BaHUEM (POPMYJI N -TO ujieHa apu(METUIECKON 1
r€OMETPUYECKON MMPOTPECCHUM, CYMMBI IIEPBBIX N YWIEHOB.

N306paxaTh 4ieHbl NOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPJUHATHOMN MIIOCKOCTH.

Pemate 3a1aun, CBA3aHHBIE C YMCIOBBIMU IOCIEAOBATEIBHOCTAMH, B TOM YHCIIE 3a/1a41
13 peAIbHOM JKU3HU (C UCTIOIB30BAaHUEM KAJIBKYIISTOPA, IU(PPOBBIX TEXHOJIOTHN).

Pacrio3naBaTh ¥ MPUBOAUTH MIPUMEPHI KOHEUHBIX U OECKOHEUHBIX MOCIIEI0BATEILHOCTEMH,
OTrpaHUYEeHHBIX MOCIEA0BATENIBHOCTEN, MOHOTOHHO BO3pacTatomuX (yObIBAIOIINX )
OCJIeJ0BAaTEILHOCTEN.

HMeThb npeAcTaBiIeHUE O CXOAUMOCTH MOCIEA0BATENIbHOCTH, YMETh HAXOAUTh CYMMY
0EeCKOHEYHO yOBbIBAIOIIEH Fr€OMETPUUECKON TPOTPECCHH.

[IpuMeHsATh METOA MaTEMaTUYECKOM MHIYKLIUU MIPU PEILICHUH 3a]1ay.

I[OKEBLIB&TB TCOPEMY CMHYCOB U TCOPEMY KOCHHYCOB, IIPUMCHSATH UX JIJISI HAXOKICHHA



Pa3IMYHBIX DJIIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJIbHUKOBY ), IPU PEILICHUN
reOMEeTPUYECKHX 3a1a4. [[puMeHATh MOMyYeHHbIEC 3HAaHUS [IPY PELIEHUN TPAKTUYECKUX
3ajad.

[IprMEHATh TPUTOHOMETPHIO B 33J]a4aX Ha HAXOXKIAEHUE IJIOMIA/IN, BBIBOJAUTH U BIAAETh
TPUTOHOMETPUUECKUMHU (HOPMYyIIaMHu JUIsl TJIOIIAAN TPEYTOJIbHUKA, MapasieIorpaMma,
pom0Oa, Tpamnelu, BBIBOJUTH U IpUMEHTh hopmyny ['epoHa u hopmymy Jis TUIomaau
BBIITYKJIOT'O YETBIPEXYTOJIbHUKA.

NmeTs npeacTaBieHne 0 TOMOTETUH, IPUMEHATH B IPAKTHYECKUX CUTyaLUsX.
Hcnonb3oBath Teopembl UeBbl 1 MeHenast Ipy pelieHny 3a1ay.

Hcrnonb30BaTh TEOPEMBI O BIMCAHHBIX yTilaX, yriaX MEeXy XOpJaaMu (CeKYIIUMU) U yTIie
MEXAY KacaTeIbHOW U XOPAOM IIPU PEIICHUU T€OMETPUUECKHX 3a1ad. Jloka3pIiBaTh 1
IIPUMEHATH TEOPEMBI O IIPOU3BEACHUN OTPE3KOB XOP, O IPOU3BEACHUN OTPE3KOB CEKYIIUX,
0 KBaJpaTe KacaTeJbHOM.

BnageTs noHsATHEM KOOPAMHAT Ha MIIOCKOCTH, padOTaTh C ypaBHEHUEM MPSAMOIl Ha
MI0CKOCTH. BiiaieTs moHATUSMU yTI0BOT0 KO3 (GUIIMEHTa U CBOOOTHOTO WIeHa, TOHUMATh
UX T€OMETPUYECKHUIA CMBICI U CBSI3b YIIIOBOIO KOA(P(GUIUEHTA ¢ BO3paCcTaHUEM U YObIBAHUEM
JUHENHON PYHKIMU. YMETh peliaTh METOI0M KOOPJIMHAT 33/1ayH, CBSI3aHHbBIE C
MAPAJUICITIBHOCTBIO U NEPIIEHANKYJIIPHOCTHIO IPSMBIX, IEPECEYEHUEM IIPSMBIX,
HaXO0XJICHUEM TOYEK IIEPECECUCHHUS.

BrIBOIWTH M BIAJETh YPABHEHUEM OKPYKHOCTH. MICOJIB30BaTh METOT KOOPAUHAT JUIst
HaXOKJICHUS TIEPECEUCHHI OKPY>KHOCTEH U PsMBIX. BrageTs hopMynamu paccTosHUS OT
TOYKH J0 MPSIMOM, IJIOIIAIN apajljieiorpaMMa B KOOpJMHATaX, UMETh MOHSATHE 00
OPHUEHTUPOBAHHOM TuI0mAan. [loap30BaThCA METOIOM KOOPAUHAT HA IJIOCKOCTH, TPUMEHSTh
€ro Ipu PEUICHUU T€OMETPUUYECKUX U MPAKTUUECKUX 3a1a4. [[puMeHsITh METO KOOPAUHAT B
MIPAKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUECKUX 3aa4ax.

Branets noHsTHEM BEKTOpA. YMEThH CKJIaABIBAaTh U BBIYUTATh BEKTOPBI, YMHOXKATh Ha
YUCJIO, BJIAJIETh ITPABUJIAMHU TPEYTOJIbHUKA U MapajuiesiorpaMmma. Biaaets npaktnaeckumu
MHTEPIPETALHSIMU BEKTOPOB. Y BEPEHHO IMOJIb30BATHCA KOOPAUHATAMH BEKTOpa. Biiamers
CJIO’KEHUEM U BBIYMUTAHUEM BEKTOPOB, YMHOKEHHUEM BEKTOPA HA YUCJIO B KOOPIUHATAX.

Nmets npeacTasieHue o 6aszuce (Ha TUIOCKOCTH). PackiiaapiBaTh BEKTOPHI IO Oa3uCYy.

PaCKJIaI[BIBaTB BCKTOPLI CHUJI C ITIOMOIIBIO ITPOCHUPOBAHNA U TPUTOHOMETPHUICCKHUX



cooTHOLIEHUH. [I[puMeHsATh OyYeHHbIE 3HAHUSI B IPOCTEUINNX (PU3NUECKUX 3a/1adax.

Biianets noHATHEM CKaISPHOTO IPOU3BEACHUS BEKTOPOB, IOHUMATh €TI0
TEOMETPUYECKHUM CMBICII U YBEPEHHO I10JIb30BATHCS €10 BBIPAXKECHUEM B JIEKAPTOBBIX
KOOpAMHATaX. 3HaTh TUCTPUOYTUBHOCTh CKAJISIPHOTO MPOU3BEACHMUSI U €r0 CBA3b C
npoenupoBaHueM. [IpuMeHsATh CKansIpHOE IPOU3BENECHUE BEKTOPOB IS HAXO0XKACHUS JUIMH U
yrioB. Pemars reoMeTpUuYecKue 3a1a4y € IOMOLIBIO CKAJIIPHOIO IPOU3BEACHUS.
Hcnonp30Bath CKaJIsipHOE NPOU3BEICHUE BEKTOPOB B alreOpanueckux U PU3nIeCcKuX
3a/ayax.

Biianers NOHATUAMY HNPABUIBHOIO MHOTOYTOJIbHUKA, JUIMHBI OKPYKHOCTH, JUIMHBI JyTH
OKPYKHOCTH U PaJlMaHHOW MEPBI yIJIa, BBIYUCIATH IUIONIA]Ab Kpyra U ero yacrer. Ilonumars
CMBICH 4ynciia I1. [[puMeHATh MoaydYeHHbIE YMEHHS IPU PEIICHUHN NPAKTUYECKUX 3a/1a4.
3HaTh UCTOPUYECKHE CBEJICHUS 00 N3MEPEHUH JUIMHBI OKPY>KHOCTHU U TUIOIIAIU KpyTa.

WmeTs npencTaBieHne o npeodpa3oBaHnuU INIOCKOCTH, O IBWKeHUsAX. HaxoauTs ocw,
LHEHTPbl CAMMETPUU (DUTYP, HEHTPHI TOBOPOTA, HAXOAUTH KOMIO3UIIMU IPOCTEUIINX
npeobpazoBaHuil. [IpuMeHsATh ABMKEHUS IIOCKOCTH MPU PELICHUH T€OMETPUUECKUX 3aau.

IIprMEHATH 1TOIyYEHHbIE 3HaHUS HA IPAKTUKE - CTPOUTHh MATEMATUYECKUE MOJEIIH [
3a/1a4 peaJbHOM KU3HU U IPOBOJIUTH COOTBETCTBYIOIIUE BBIUUCICHUS C TPUMEHEHUEM

MO00MSI U TPUTOHOMETPUUYECKUX (QYHKIMMA (TTOJIB3YSICh, IJIe HEOOX0AUMO, KabKYJISITOPOM).



TEMATHUYECKOE ITJNTAHUPOBAHUE

7 KIIACC
HaumenoBanue
pa3ienoB u TeM kKypca |Koaunuyecrso ®opma padoThl/XapaKTePUCTHKA /1eSITeIbHOCTH
Ne 1/ . IIporpamMmHoe coaep:kanue
BHEYPOYHOii 4yacoB o0yuarmuxcst
NesTeIbHOCTH
1 Uucna v Beruucnenus. 4 Penienue 3a1a4 MOBBIIEHHOM cl10)kHOCTH  [McciienoBaTebcKkas padoTa: IeIMMOCTh U €
JlenumocThb Perenue 3aga4 Ha IIMMOCTb. CBOICTRA.
Apudmernaeckuit METOJ pemenusa  |J/Iluckyccusi: COOTHECEHUE TUTIA 3a]]a4U U MOJICIH.
CIO’KETHBIX 3aJ]a4 CpaBHeHHE apu(hMETHIECKOT0 U aNredpandeckoro
METO/1a pelIeHus 3a/1a4; JOCTOMHCTBA U HEJJOCTATKHU.
MarteMaTH4YecKOe COPeBHOBAHHME -  DCILCHHE
CIOXKETHBIX 33/1a4 pa3HbIMU METOAAMHU
2 OceBas cummeTpus 3 @urypsl ¢ oceBoil cummerpuen. Ipumepst
CHMMETPHHU B OKPYKAIONIEM MHDE HccnenoBartenbckasas padora (B TOM  yHCle
C MCIIOJIb30BAaHUEM «MAaTEMATUYECKUX ITAKETOBY).
IlocTpoenue MozjeseH (B TOM quCIIe
C MCIIOJIb30BAaHUEM «MAaTEMATUYECKUX ITAKETOBY).
IIpoexkT: cuMMeTpHUs B OKpYXKalOIIeM MUpe
3 Anrebpanueckue 4 CteneHu, MHOTOYJIEHBI, TPeoOpa3oBaHme I[IpakTHKYM 110 pELICHUIO 3a1a4.
BBIPKECHUS MHOTOYJICHOB, JecTBUs ¢ MHOrouwaeHamu. |[McciaenoBaTenbekas padoTa: Kak HAMTH KOPEHb
MHuorousen crangapTHoro Bujaa. CteneHb  MHorouseHa?
MHOTOYJICHA.
Kopuu MHorowieHa. Haxoxxnenue kopHeit
MHOT'OYJICHA.
JloKa3aTenbCTBO TOXKAECTB.
PasHple MmOAXoAbl K JIOKA3aTeIbCTBY
TOXJIECTB




hAHoroyTOHBHHKHII

CymMmMa  BHYTPEHHHUX  YIJIOB ~ MHOTO

HcciaenoBateibckass padora (B TOM  4HCIE

rEOMETPUYECKHUE YrOJbHUKA M BHEIIHUX YIJIOB BBITYKJIOTO C MCII0JIb30BAaHUEM «MAaTEMATUYECKUX ITAKETOBY):
HCPaBCHCTBA MHOI'OYT'OJIbHHKA. rCOMCTPUUYCCKUC HEPABCHCTBA.
COOTHOIIICHHS MEXTy CTOpOHamMH U yriamMu |[IIpAKTHKYM 10  pEIICHHMIO  MPAKTHKO-OPUEH
TPEYrOJIbHUKA. TUPOBAHHBIX 3a/a4.
HepaBeHCTBO TpeyroyibHUKA. MopaeaupoBaHue ¢ IOMOLIBIO  IIPOrPAMMHBIX
HepaBeHCTBO 0 IIMHE JTOMAaHOM. CpPENCTB
HepaBeHCTBO MeX Iy NEPIEHIUKYIISPOM U
HaKJIOHHOM.
PaccTossHME OT TOUKH 10 IPSAMOMN
DyHKIHH [Touck obaactu onpeneneHus U MHOXecTBa |HMccenoBarteibekasi padoTa (C UCIOJIb30BaHUEM

3HaYeHUH PYHKLINU.

licnionb30BaHuE PA3IUYHBIX  CHOCOOOB
3agaHus QyHKIIHH.

Vcrionb3oBanue CBOMCTB  (pyHKUUH
T aHATTM3a TPaQUKOB PeabHBIX 3aBH-
cumocTel (HynH (pyHKINU, TPOMEXYTKU
3HAKOTIOCTOSTHCTBA (DYHKITHH, TIPOMEXYTKH
BO3pacTaHus U yObIBaHUS (PYHKIINH,
HauOoJIbIIIee M HAMMEHbIIIee 3HAYSHUS
GyHKIUN).

['paduku, KyCOUHO-3a/laHHbIE PYHKLIUU

«MaTeMaTHYeCKUX I[AKEeTOB»): B TOM  4HCIE
CpaBHEHHE CBOMCTB ()YHKIIMU U UX IPahUKOB B
3aBUCUMOCTH OT I1apaMeTPOB

['eomeTpuyeckre Mecra
TOUYCK

B3auMHOE pPAacroioKEHHE OKPYKHOCTH
Y IIPSIMOIA.

[IprMeppl reoOMETPUYECKHX MECT TOUEK
Ha IJIOCKOCTH.

MeToy TEOMETPUYECKHMX MECT TOYEK
[IpU PEIICHUN T€OMETPUYECKUX 3aa4

IIpakTHKYM: IPaKTUKO-OPHUEHTUPOBAHHBIE 33/1a4U Ha
B3aMMHOE PACIIOJIOKEHUE OKPY>KHOCTH U MTPSMOM.
CamocrosiTesibHOE OTKpbITHE: 4TO Takoe [ MT?
I[IpakTukym no pemenuto 3aaad Ha [MT




7 YpaBHeHus u cuctembl 4 JIuHeliHbIe ypaBHEHUS U UX CUCTEMBI. CamocTosiTesibHOE OTKpPbITHE! JIMHEWHbIE
YpaBHEHUI OrnpeznesieHne yuciaa KOpHeW JIMHEHHOTO YPaBHEHUS U HEPABEHCTBA C ITApaMeTpaMu U UX
YpaBHEHUS. CHUCTEMBI.
Pemenue JIMHEVHBIX ypaBHeHuH, |McciaenoBareibckass padora (B TOM  UHUCIHE
COZIEpKAIIMX 3HAK MOYJIS. Pemenue |c ucnonp3oBaHUEM «MAaTEMATHYECKHUX TTAKETOBY):
JIMHEHHBIX YPABHEHUH C IIapAMETPaAMH. JIMHEHHBIE YPAaBHEHHUSI, COACPKAIUE 3HAK MOLYJIS.
Pelenne cucteM JTMHEHHBIX YpaBHEHUI IIpakTHKYM 110 PELIECHHUIO 3a7a4: OT IIPOCTOrO K
pa3HbBIMU METOAAMHU CJI0’)KHOMY — PEILEHUE CUCTEM JIMHENHBIX YpaBHEHUN
Pa3HBIMU METOJAMHU.
MareMaTuyeckoe COpPpeBHOBAHHE -  DPEIICHHE
MaTeMaTUYECKUX 3a/1a4 [0 TEME
8 [locTpoenus 4 O060cHOBaHUS MPOCTEHUITNX TOCTPOCHU, Jluckyccusi: Kakue 3aJaud  MOXHO  PEIIUTH
C IMIOMOUIBIO UPKYJIS U STalbl 337a4X HA IOCTPOCHHUSI, PELICHUE C TOMOIIBIO IUPKYJs U tuHelku? Kak pemars 3agaqy
NTMHEKH 3a1a4 Ha  IOCTPOEHHE  LHUPKYJIEM [Ha mocTpoeHue? UTo Takoe uccieioBaHue Mpu
1 JINHEUKOU pEIIeHUH 33a]1a4i Ha IOCTPOECHUE?
IIpakTHKYM 110 pPELICHUIO 3a1a4.
MaremaTH4ecKoe COPeBHOBAHME - PEIICHUE 3a1a4
Ha IIOCTPOEHUE
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
8 KUIIACC
HaumenoBanue
pasaesioB u TeM kypca KosmmuectBo ®opma padoThl/XapaKTePUCTUKA /1eSITeIbHOCTH
Ne i/ . IIporpamMmHoe coaepkanue
BHEYPO4YHOM 4acoB o0yuaroumuxcst
NesTe1bHOCTH
1 Urciia v BBIYUCICHUS 2 KBaapartHbiii kopeHb. Beinonnenue onepatuii ¢ IlpakTukyM no penieHuo 3aj1a4y: oT MpocToro K
MPPALMOHATIHBIMU YU CIIAMU CII0KHOMY




AnreOpanyeckue
BBIPKCHUS

JIpo6HO-patioHalbHbIe BeIpaskeHus. CTeneHu.
BhInoTHEHNE TOXK/IECTBEHHBIX MpeoOpazoBaHuit
paIOHaIbHBIX BBIPAXKEHUN

[IpakTHKyM 10 PEIICHUIO 3a/1a4: OT IPOCTOrO K
CIIOKHOMY

LleHTpanbHast CUMMETPUS

dopMynupoBKa OIpelesieHUs. U JI0Ka3a -
TEJIbCTBO CBOMCTB LIEHTPAJIbHO-CUMMETPUYHBIX
buryp.

[lenenne  OTpe3ka Ha  paBHbIE  YacTH
C TIOMOILIBIO LIUPKYJIS U JTUHEUKHU

HccaenoBarenbcekas padora (B TOM YUCIE C
MCIIO0JIb30BAHUEM «MAaTEMAaTUUYECKUX MAKETOBY):
CBOICTBA LIEHTPATHHO-CUMMETPUYHBIX (QUTYP.
IIpoekT: 1EeHTpaIbHASI CAMMETPHS B OKPY
PKAIOIIeM MHUPE.

CamocrosiTe/ibHOE OTKPBITHE: KaK BBIIIOJIHUTh
neneHre  OTpe3ka  Ha  paBHBIE  4YacTH
C TIOMOIIBIO LIUPKYIIA U THHEHKU

'YpaBHEHUS U
HEPAaBEHCTBA

KBaapatHble ypaBHEHMUS.

OrnpenesieHre paBHOCUIIbHBIX YPaBHEHUH.
[IpruMeHeHre CBOMCTB YpaBHEHUM C OAHOU
[IEPEMEHHOM.

Ornpeznenenne KoJInYecTBa JeHCTBUTEIbHBIX
KOpHEH KBaJPaTHOTI'O YPaBHEHUSI.

Permenue npoOHO-paliioOHaIbHBIX YPaBHEHUH,
CBOJISIIIINXCS K IMHEHHBIM W K KBaJPATHBIM
YPAaBHEHUSIM, UCIIOIb30BAaHUE METOAA 3aMEHBI
[IEPEMEHHOM.

HccnenoBarenbckas padoTa: paBHOCUIBHOCTD U
CJIE/ICTBUE.

[IpakTHKyM 10 PEIICHUIO CIO’KETHBIX 3a7ay.
IIpakTHKyM 110 pEIIEHUIO 3a/1a4: OT IPOCTOTrO K
CJI0)KHOMY - ApOOHO-PallMOHAIbHbIE YPaBHEHHUS.
HccaenoBaresbekas padora (B TOM YUCTE C
MCIIO0JIb30BAaHUEM «MAaTEMaTHUYECKUX MAKETOBY):
rpaduueckas HHTEpPIIpeTalys ypaBHEHUH C IByMs
MePEMEHHBIMH.

MoaeapoBaHHe pa3JIMYHbIX CUTyalul

Perienrie TEKCTOBBIX 3ajjau aJIredpandeckum
CII0cOOOM: MIEPEX0/1 OT CIOBECHOH Qopmy-
JTMPOBKY YCIIOBHSI 3a/1a4H K anreOpandecKon
MO/JIEJIN TIyTeM COCTaBJICHUS YPaBHEHUS;
pelieHue COCTaBJIEHHOTO YpaBHEHHS;
MHTEpIpeTalus pe3ysbTaTa.

['paduueckas MHTEpIpeTalst ypaBHEHUH

C ABYMs IICPEMEHHBIMHA




[IpeoOpazoBanue
monoous

BBeenye noHsATHS Ipeodpa3oBaHus NOA00US 1
MoA00HBIX (UTyp.
CooTHoIIeHHs B TOJOOHBIX (pUrypax

CamocTosiTe]IbHOE OTKPBITHE. 4YTO  TaKOE
npeoOpa3oBanue mogoous’?

HccaenoBarenbcekas padora (B TOM YUCIE C
MCIIOJIb30BAHUEM «MAaTEMATHYECKHUX MAKETOBY): UTO
Takoe ppaxran?

[IpakTHKYM 110 PEIICHUIO 3aa4

YpaBHeHUA U
HEPABEHCTBA: CUCTEMBbI
YpaBHEHUI; HEPABEHCTBA

Pelenne cucrteM ypaBHEHUH, B KOTOPBIX OHO
13 YPABHEHUH HE SIBJIICTCS JIMHEUHBIM.
['padpuueckass  uWHTEpHpeTanyst  pelieHus
YPaBHEHUS C JBYMs IEPEMEHHBIMHU U CUCTEM
YPaBHEHHUH C IBYMS IIEPEMEHHBIMH.

PenieHre HeJTMHEMHBIX HEPABEHCTB U UX
cucteM. Pemenre HepaBeHCTB, coaepKaIUX
3HAK MOZYJISL.

300pakeHue peleHns HepaBeHCTBA C OJJHOM
[IEPEMEHHOM M CHCTEMBl  HEPABEHCTB
Ha KOOPJWHATHOM IIPSIMOM, 3aIIUCh PELICHHUS C
[TOMOIIBK0 CUMBOJIOB.

HepaBeHCTBO ¢ AByMS IEPEMEHHBIMM.
['paguueckuii  MeTOn  pEUIeHUs  CUCTEM
HEPABEHCTB C JBYMS [IEPEMEHHBIMU

[IpaKkTHKYM 10 PEIICHUIO 33/1a4.
CaMocTosiTeIbHOE OTKpPBITHE. Tpaduveckas
VHTEPIPETALUA PELICHUs YPAaBHEHUS C IBYMsI
[ICPCMCHHBIMU U CUCTEM ypaBHeHI/Iﬁ C ABYMs
[ICPCMCHHBIMU.

[IpaKkTHKYM 110 PEIICHUIO 33/1a4.
HccnenoBarennsckasi padoTa (B TOM 4HCIE C
HCII0JIb30BAHUEM «MAaTEMaTHYEeCKUX MaKETOBY):
rpadMUecKuil METOJT PEIIEHUsI CUCTEM HEPABEHCTB C
IByMsI IEpEMEHHBIMU




7 JlokazarenbcTBa 3 OlLieHKa 3HaY€HUs] BBIPAXKECHUS C UCTIOJb- I[IpakTnyeckasi padboTa: MoCTPOECHUE MOJICIICH -
HEPaBEHCTB 30BAHMEM HEPABEHCTB. HEPABEHCTBO KAK MOJIEJIb PEaIbHOM CUTYallUU.
[IprMeHEHHE CBOMCTB HEPABEHCTB B X0JI€ CamocTrosiTesibHOE OTKPbITHE: METOBI
pelieHus 3a1ay. 10Ka3aTeNbCTBA HEPABEHCTB.
Onpenienenre paBHOCHIIbHBIX HEPABEHCTB. MarteMaTH4YecKOe COPEBHOBAHME - peluienue
I[OKaSaTeJ'IBCTBO HCPaBCHCTB. 3a7a4 pa3sHbIMU METOJAMU.
Perrenne TEKCTOBBIX 33Ja4 C MOMOIIBIO HMccaenoBarebckas pabora: JIMHEHHOE
JTHHCHHBIX HEPABCHCTB C OJHOM IIEPEMCHHOM.  |HepaBEHCTBO C OHOH TIEPEMEHHOH ¢ MTapaMeTpoM
VccnenoBanue  JIMHEHHOTO — HEPABEHCTBA
C OJIHOM IIEPEMEHHOM C TapaMeTpOM
8 [IpsiMoyronbHbIE 3 Jloka3zaTenbCcTBO COOTHOUIEHUH  MEXIY [IPaKTHKYM 10 PEIICHUIO IPAKTHKO-OpHEH-
TPEYrOJIbHUKU [IPONOPLUMOHAIBHBIMUA OTPE3KAMH B IIPSIMO- THPOBAHHDIX 3a/124.
YT'OJIbHOM TPEYTOJIbHUKC. CaMocTosiTe1bHOE OTKPBITHE: YTO 5 3HAIO IIPO
[[pruMeHEeHre COOTHOMIEHUI PU PEILICHUHT NPSAMOYTOJIbHBIN TPEYTONLHHUK?
COMCTPUYICCKHUX 3a/1a4 MaTemMaTHYeCKOE COPEBHOBAHMNE - PEIICHNE
3a/1a4 pa3HbIMH METOIAMHU
9 DyHKIUH 2 [Touck o0nacTu onpeeneHust 1 MHOXKeCTBa HccnenoBarenbckas padora (B TOM 4uCIie €
3HaYeHUH QYHKLINU. MCIIO0JIb30BAHUEM «MAaTEMATUYECKHUX MTaKETOBY):
[papux  Qynxiuu k/X. ODyHkuus  BUIA |pccreoBaHue GyHKIMH.
(ax + b)/(cx + d) CaMocTosITeIbHOE OTKPBITHE: (YHKIIUS BHa (aX
+ b)/(cx + d)
10  Ywucna u Bbraucnenns: @4 ®opMynupoBKa  ompenenenus  genumoctu  |[Mccaenoparennckas paboTa: IeIHMOCTb.
JACIITUMOCTD HalICJIO, YMCEJl, CPAaBHUMBIX 110 JaHHOMY CamMmocTosTeILHOE OTKPLITHE: CpaBHCHUC
MOZYJIIO. 10 MOJYJIIO.
BbINIOSTHEHUE JIETIEHUSI C OCTAaTKOM. [Ipo0/ieMHBIN NPAKTHKYM: pELIEHUE 33/1a4 Ha
/loKka3aTenbCTBO M IPUMEHEHHE CBOMCTB MOMCK OCTaTKOB CYMMBI U IIPOU3BEACHHUSI 110
CpaBHEHUU 1O MOYJIIO. MOJYJIIO.
HaxoxaeHne ocTaTKoB CyMMBI M IIPOU3 - MaTtemaTH4ecKoe COPeBHOBaHHE - PEIICHNE
BEJICHUS 110 JAHHOMY MOJIYJIIO 3a/1a4 Ha AEIMMOCTb U CPABHEHHE 11O MOYJIIIO
OBIIEE KOJIMYECTBO 34
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HaunmenoBanue

pa3aesioB u TeM kypca |[KoumnuyecrBo ®dopMma padoThl/XapaKTePUCTHKA eI TEeJIbHOCTH
Ne /i . IIporpamMmmHoe coepskanmne
BHEYPOYHOM 4acoB o0yuaromuxcst
NesATebHOCTH
1 YpaBHEHUS U 6 buksaaparHele YpaBHEHHS. Metoner  |[CamocTosiTeILHOE OTKpbITHE! pelienue
HEpaBEHCTBA: ypaBHEHUSI, PaBHOCHJIbHBIX ~ IIpeoOpa3oBaHuii, 3aMeHbl |ypPaBHEHUH 3 -i U 4-1 CTEIIEHEH.
HEPaBEHCTBA U UX MepeMEHHOH, rpaduyeckoro Metoga |IIpakTHKYMBI 10 PELIECHUIO 3a4a4: OT IIPOCTOrO K

CHCTCMbI

[IpU pelleHnn ypaBHeHUH 3-11 u 4-i1 creneHeil.
PerieHue HepaBEHCTB, COEPKAILUX 3HAK
MOJTYJISL.

HepaBeHCTBO ¢ JByMs IEPEMEHHBIMH.
[IpumeHnenue rpapuIecKkoro MeToa
PELLIEHHs CUCTEM HEPaBEHCTB C ABYMs
MepPEMEHHBIMH.

Perienue 1poOHO-pallMOHATIBHBIX YPABHEHUN U

HEPaBEHCTB.
[locTpoeHne rpaukos YpaBHEHUH,
B TOM YHCJIE C UCIOIb30BaHUEM U (PPOBBIX
pecypcoB.

['paguueckas  MHTEpHpeTalus  peIIeHUs

ypaBHeHI/ISI C ABYMS HepeMeHHI)IMI/I U CUCTEM
YpaBHEHUH C ABYMs IEPEMEHHBIMH.
Uccinenosanue CHUCTEM HEJIMHENHEIX
YpaBHEHUH ¢ TapaMeTPOM.

PCHIGHI/IG HepaBeHCTB C JABYMsI HepeMeHHBIMI/I nu

X CUCTCM

CIIOKHOMY - APOOHO-PAIMOHATBHBIC YPABHEHUS U
HCPaBEHCTBA.

HccaenoBarebekue padoThl: pelicHUE 3a/1a4 ¢
napamMeTpamH - anreOpanvIecKuM METOIOM;

(B

C HUCIIOJIb30BAHUEM «MATEMATHYCCKHUX HaKeTOB»)

Fpa(I)I/I‘ICCKI/IM MCTOAOM TOM YHUCJIC




Pemenrie TpeyrojabHUKOB

@opMyIIbl IPUBEIACHUS.

Penienne npakTHYeCKUX 3a7a4 ¢ UCIOJb-
30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI
CHUHYCOB.

®opmyna ['epona. @opmyna 1IOMIAAH
BBIITYKJIOTO YETBIPEX YT OJIbHUKA.
COOTHOLIEHHS MEXYy TPUTOHOMETPUYECKUMU
(GyHKIUAMHU.

[Ipocreiimue GopmyIbl IpUBEIECHUS U3 T€0-
METPUUYECKUX COOOpaKEHUH.

Perenue 3a1a4 ¢ HCIOJIb30BAHUEM TEOPEM
KOCHUHYCOB U CHHYCOB, HaXOXKICHHE pasnyca
OIMCAHHON OKPYKHOCTH

[IpakTUKyMBI 0 PELICHUIO 3a]1ay.
MaTtemaTH4ecKoe COpeBHOBAHUE - PEIICHUE
reOMETPHUECKUX/TIPAKTHKO-OPUEHTUPOBAHHBIX
3a/1a4 pa3HbIMU METO/IaMHU

AJnreOpanyecKue
BBIPAKECHHS

CterneHb ¢ pallMOHAIIbHBIM [T0KA3aTEIEM.
OrnpeneneHne KOpHs N-il CTENEHU U CTENEHU C
palOHAIbHBIM IIOKA3aTEIIEM.

[ [ppuMeHeHne onepanuy U3BJIeYEHUs KOpHSA N-i
CTETIeHH, UCIIOJIb3YS MPU HEOOXOUMOCTH
KAJIbKYJIATOP.

BrruncieHne 3HaueHus CTENEHU ¢ Palno-
HaJbHBIM I10KA3aTeJIEM.

OrneHKa 3HaYeHU KOpHS N-I cTerneHw,
3HAYEHHUE CTEIIEHU C pallMOHAJIbHBIM I10KA -
3aTeJIeM LEIbIMU YUCIaMU U 1€CATUIHBIMU

TPOOSIMH.
CpaBHEHHUE W YMOPSIIOYHBAHKE parmo-
HATBHBIX ~ WUPPAIMOHATBLHBIX YHcell,

3aIIMCAHHBIX C MOMOIIBIO KOPHA N -i CTCIICHH,

CTCIICHU C pallMOHAJIbHBIM ITOKA3aTCJICM.

[IpakTHKYM IO PELIEHUIO 3a/]au: OT IPOCTOro K
CJI0)KHOMY.
MaTteMaTH4YeCKOe COPEBHOBaHUE




BeimonHeHne TOKAECTBEHHBIX MTpeoOpa3oBaHuit
BBIPAKECHUM, COAEPKALLUX KOPEHb N-I CTEIIECHU,

CTENEHb €  palMOHAJIbHBIM
[10Ka3aTeIeM

[Tonobue TpeyroabHIUKOB

TeopeMbl 0 MPOU3BEICHUN OTPEZKOB XOP/I,
TEOPEMBI O IPOU3BEICHUU OTPE3KOB CEKYIIUX,
TeopeMa O KBajJpaTe KacaTeIbHOW, TEOPEMBI
Yesnl 1 Menenas.

VccienoBanue, B TOM YHCIIC C IIOMOIIBIO
[[1(POBBIX PECYPCOB, U3Y4aeMbIX KOH(DUTY-
panuii.

[[pruMeHeHrEe TaHHBIX TEOPEM IIPU PELLIEHUU
FEOMETPUUYECKHUX 3a]1a4.

3HAKOMCTBO C ITOHSITUEM T'OMOTETHH, C €TO
[MPYMEHEHHUEM, B TOM YHUCJIE B TPAKTUYECKHUX
CUTYaLHSIX

CamMocTosiTeJibHOE OTKPbITHE (B TOM YHUCJTIE C
MCIIO0JIb30BAHUEM «MATEMAaTUUYECKUX MAKETOBY):
Teopemsl UeBsl 1 MeHenast.

IIpakTHKYM [0 pELICHUIO 3aa4.

I[IpakTHKYM 110 TOCTPOEHUIO JIMHAMHAYECKUX
MOJIEJICH C TTIOMOIIIbIO IPOTPAMMHBIX CPEJICTB.
HccaenoBarenbckas padoTa ¢ TOMOIIBIO
[IPOIPAMMHBIX CPEJICTB: FOMOTETHS U €€ CBOMCTBA

DyHKIMU

[ToHsiTHE «QYHKIUS.

[IpumeHeHne  CcBOHCTB  (QyHKIUMIl: Hymu
(byHKIINHY, TPOMEXKYTKH 3HAKOMTOCTOSTHCTBA
byHKIHN, IPOMEKYTKH BO3PACTaHHS
1 yObIBaHUS (DYHKIMH, YETHBIE M HEUETHBIE
¢byHkuny, Haubombllee W HauMEHbIee
3HAa4YCeHUs GYHKIUHU TIPU PEIICHUH 3a/1a4.
[TocTpoenue rpadukoB PyHKIUN C TOMOIIBIO
npeoOpa3oBaHuil BUJA:

f(xx) M(X) + a; fix) A fix + a); fix) » ¥ x), fix) (|
x 1), fix) ~ ['x) |.

PacriozHaBaHue CTETIEHHBIX byHKUIMH
U TIOCTPOEHHUE 3CKU30B TPapUKOB CTETIEHHBIX

HccaenoBaresibekas padora (B TOM YUCTE C
HNCITIOJIB30BAHUECM «MATEMATHNUYCCKUX HaKeTOB»):

¢byskmuu  uw ee  rpaduka
B 3aBHCHMOCTH OT IIapaMeTpa.

[loBenenue

IMpakTHKYMBI 10 PEIICHHIO 33/1a4: MOCTPOCHHUE
rpadukoB pyakuumit y=fix , y =fix.,y =|x|; c
OMOIIIBIO npeoOpa3oBaHuil W MPOBEpKa
C MCIIOJIb30BaHUEM MTPOTPAMMHBIX CPEJICTB




(byHKIMI ¢ HaTypaJbHBIMU MOKa3aTeNIMU
pa3HOil YETHOCTH.

lcnonb3oBanue CBOICTB rpadukoB
CTENEeHHbIX (QYHKIUI C  HaTypaJbHBIMHU
[MOKa3aTeJSIMU MPH PEIICHUH 33]1a4.
[Toctpoenue rpadukoB pyHkumii y = VX,
V=Vx, y=|x]|

MeTo1 KOOpAUHAT

[TapannenbHOCTh W NEPHEHAUKYISIPHOCTH
MPsIMBIX (Yepe3 yriaoBoi Ko OULIUEHT).
HaxoxneHue repeceueHud  OKpPYKHOCTEH
U IPSIMBIX B KoopauHaTax. @opmyia
PACCTOSIHUSL OT TOYKHU JI0 TPSMOM.

[[nomane napamienorpamMmma B KOOpAMHATAX,
MOHTHE 00 OPUEHTUPOBAHHOM IJIOLIA/IN.
[[puMeHeHne MeToa KOOPJAUHAT B TPAKTHUKO-
OPUEHTHUPOBAHHBIX T€OMETPUUECKHUX 3a/1a4ax,
MCCIIEI0BAHNE MPUIIOKEHUS MeTo/a
KOOPJMHAT B BBIYUCIUTEIBHOW MAaTEMATUKE U

nH(pOpMaTuKe

CamocTosiTeJIbHOE OTKPbITHE:  KaK PEIIUTh
reOMETPHUECKYIO 3a/1a4y C TOMOIIIBIO arapara
anreops1?

HccnenoBarenbckas padora (B TOM YUCIE C
MCIIO0JIb30BAHUEM «MATEMAaTUUYECKUX TTAKETOBY):

pelieHrne NPakTHKO-OPUEHTUPOBAHHOM reOMETpH -

JEeCKOI 3aJ1a9i METOI0M KOOpJAuHarT.
MarteMaTH4YeCcKOe COpPpE€BHOBAHHUE - PEIICHUEC
FCOMCTPHUYCCKUX 3adaY pa3HbIMU METOJaMU




7 YuciioBeie 4 OnpeiesieHIe BUIOB MOCIE0BATENBHOCTEH: HNccaenoBaTeanckas padora: MIOBEJICHHE
MOCIIE0BATEILHOCTH U OrpaHHYeHHas IOCIEOBATENbHOCTD, MOHO- MOCJIeI0BATEIBHOCTEH - OT TUIIOTE3bI 0 JA0Ka-
[porpeccuu TOHHO Bo3pacraromias (yObIBaromias) nociaego- (S4TCIbCTBA.

BaTeIbHOCTD. IIpecTaBicHe GeckoHeHplx ~ IMCKYCCHSI HAa  OCHOBE pelleHus  3ajad:
[1epHOMHUECKUX APpOOEii B BULE siBiisieTcst iu MMU yHuBepcalibHBIM?
OOBIKHOBEHHBIX. 3HAKOMCTBO ¢ monsTHem |CaMOCToOsITeIbHOE OTKPbITHE: MMU - MeTOR
CXOJIUMOCTH T0Ka3aTelnbCTBa: CyMMa  WIEHOB  IIOCJIENO

[10CJIEI0BATEILHOCTH, HAXOXKICHUE CYMMBI BaTCIIbHOCTH.
6ECKOHEUHO YObIBAIOIIEi! FeOMETPHIECKOI [IpakTUKYM 0 PEIICHHUIO 3a/1a4: I0Ka3aTeIbCTBO
[IPOrPECCHH. HEPABEHCTB M JI0KA3aTeNIbCTBO AenumMoct MMU
[[pumenenue  MeTola  MaTEeMaTUYECKOU
WHIYKIHH

8 JIBMKEHUS TIIIOCKOCTH (6 [lenTpansHas  cummerpus.  LlentpansHo  |[McciienoBaresibekas padora (B TOM YHCIIE €
cummeTpuuHble ¢purypsl. [loBopor. OceBas MCIO0JIb30BAHUEM ITPOIPAMMHBIX CPEJCTB):
CHUMMETPUS. durypsl, CUMMETPUYHBIC |KOMIIO3ULIMS IBUKCHUM.
OTHOCHUTEIBHO HEKOTOPOit ocu. [lapaniensublii [(CaMoCTOsATEIbHOE OTKPBITHE: (OPMYIHPOBKA
[epEeHOC. BEIBOJOB O CBOMCTBAaX KOMIIO3UIIUN JBUKEHUM.
[lonstTne nBwxkeHus u ero cBoicTBa. [[IpoekT: npeoOpa3oBaHUs (IBYOKEHUS)
PaBeHcTBO QUTYp. B HCKYCCTBE
[IposiBIeHUST  CUMMETpPHUM B TMPHUPOJE,
PKUBOITUCH, CKYJIBIITYpE, apXUTEKTYpE.
Komnozuiuun JIBOKEHU I (mpocTeiiue
[IPUMEpHI).
[[puMeHeHne B pelIeHuU T€OMETPUUYECKUX
3a1a4

OBIIEE KOJIMYECTBO 34
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