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Pabouast mporpamma Kypca BHEYPOUYHOW JAESITENIBHOCTU «TpyIHBIE BOIPOCHI
MaTeMatuku. /-9 kiacce (nanee — [I[porpaMmma) BKITIOYAET MOSICHUTEIBHYO 3aITUCKY,
colepkaHue OO0ydeHHs, IUIaHUPYEMbIE pe3yJbTaThl OCBOEHUS IPOrpPaMMBI,

TEMATUYCCKOC IIJIAaHUPOBAHUC.

MHNOACHUTEJIBHASA 3AIIMCKA

OO0mas xapakTepucTHKa Kypca

Hacrosimas pabouas nporpamma Kypca BHEYPOUHOU AesTenbHOCTU « TpynHbie
BOIPOCHl MaTeMaTHKHU. 7—9 Kiiaccel» pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUAMU
dbenepanbHOro rocy1apCTBEHHOTO 00pa30BaTENLHOIO CTaHAApTa OCHOBHOTO OOIIEro
oOpazoBanusa (naigee — ®I'OC OOO) u HampaBiieHa HAa OPraHU3aLUI0 O0y4YEHUs
MaTEeMaTUYECKOMY COJEpKaHHUIO, BbIXoAsleMy 3a pamku denepanbHoil paboueit
porpamMmsl 1o yueOHoMy npeamery «MaTtemaTuka» (0a30Bblid ypOBEHb) OCHOBHOTO
obmiero odopazoBanus (nanee — OPII), ¢ yueToM ucnosap30BaHus BUAOB JESATEIBHOCTH
00y4Jaronuxcs, OTIIMYHBIX OT YPOUHBIX.

[Tpu paszpabotke [IporpaMMbl yYUTHIBAIUCH CIEAYIOMINUE JOKYMEHTHI:

— nucbMO MunucreperBa npocsewenus: Poccuiickont denepanuu oT S5 U0
2022 1. Ne TB-1290/03 «O wHampaBieHUHM METOJAMYCCKUAX PEKOMCHIAIINID
M0 OpraHU3allMM BHEYPOYHOU JAESITEIIBHOCTH B pPaMKax peau3alid OOHOBJICHHBIX
(denepalbHbIX TOCYAAPCTBEHHBIX 00PA30BATENbHBIX CTAHAAPTOB HAYAIBLHOTO OOIIEro
¥ OCHOBHOTI'O 00IIIEro 00pa3oBaHus;

— pacnopsbkenue [IpaButenscTBa Poccuiickoit @eneparuu ot 19 Hosiops 2024 .
Ne 3333-p «O06 yTBepKI€HUH KOMIUIEKCHOTO IIaHA MEPONPHSITHI MO MOBBIMICHUIO
KayecTBa MaTeMaTUYeCKOTO M €CTECTBEHHO-HAyYyHOTO OO0pa30BaHMS Ha MEPUOA

1o 2030 romay.

AKTYaJIbHOCTB Kypca

B ycinoBusix peanuzanuy TakoOM CTPAaTErMYECKOM 3a/1aud, Kak JOCTHKECHUE
TEXHOJOTHYECKOT0 CYBEPEHHUTETa CTpPaHbl, Mepe]] MaTeMaTHYeCKHMM 00pa3oBaHUEM
B 4YMCJE TIJIaBHBIX [IOCTABJIECHBI CIEAYIOIIHAE LEJINW: Pa3sBUTHE TBOPYECKUX
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U HCCJIENOBATEIBCKUX CIIOCOOHOCTEH OOyYaronmmxcsi, WX IMOATOTOBKA B MPOIECCE
oOydeHHs] MaTreMmaTHkKe K BBIOOpY mpodeccuii, CBA3aHHBIX C Pa3BUTHEM TOYHBIX
M €CTECTBEHHBIX HAYK M TeXHOJOrnmi. Kak Ba)KHbI KOJMYECTBEHHBIM MOKA3ATEIb
MOBBIIIEHUS UHTEPECAa K MAaTeMaTUKE BBIIEIAECTCS POCT KOJUYECTBA BBITYCKHHUKOB,
BBIOMPAIONIMX HA TOCYJIAPCTBEHHONW MTOTOBOM aTTECTALMM 3K3aMEH MO MaTeMaTHKe
Ha MPOPUIBHOM YPOBHE.

OcBoenue  mpemiaraemoit  Ilporpammbl  cOCOOCTBYET — MOBBIIICHUIO
y 00y4aromuxcsi YpOBHS MOTHBAIMU K M3YYCHHIO MATEMAaTHUKU, K MPOJOJHKEHUIO
n3ydenuss mareMatuku B 10-11 kmaccax Ha yriryOJI€HHOM YpPOBHE W OPHCHTHPYET
Ha BBIOOpP E€IUMHOTO TOCYAApCTBEHHOIO 9K3aMEHAa MO MaTeMaThkKe MNPOQPUILHOTO
ypoBHs. Kpome Toro, ocBoeHue npeanaraemoro B [Iporpamme conepxanns mo3BOJISIET
pacliupuTh KpPyr peElIaeMbIX MAaTEMAaTHYECKUX 3aJad 32 CYeT BKIIOYEHUS
MpOoOJIEMHBIX, HECTAHAAPTHBIX 3aJlad, 3a/1a4 MPUKIAJHOTO XapaKTepa, BHIMOJIHEHUS
HCCIIEIOBATENbCKUX padOT, B TOM YKCIIE C MEXKIIPEAMETHBIM COJICpKaHUEM, U3YUEHUS
JIOTIOJIHUTENIBHBIX BOIPOCOB KaK TEOPETUUECKOr0, TAK U MIPAKTHUECKOTO XapaKTepa.

[Ipenycmotpennbie I[IporpamMmmoit BuUABI JESITEIBHOCTH — HWHAWBUAYAJIbHAS
W TPYIIOBas MPOEKTHAasT M MCCIEN0BATENIbCKAsl JEATeIbHOCTh — CIIOCOOCTBYIOT
Pa3BUTHIO TO3HABATEIbHBIX, PETYJSTUBHBIX W KOMMYHUKATHUBHBIX YMEHUU
oOyuatomuxcsi. IIporpamMma COOTBETCTBYET WUJEE paCIUIUPEHUS PUKIATHON
HAIPaBJICHHOCTH Kypca MaTeMaTHKA Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS.
Peanuzammst kypca crmocoOCTBYeT BBISBICHUIO TAJAHTIWMBBIX W OJAPCHHBIX
oOyyJarommxcs, MOJAEPKKE UX TaJaHTOB U PA3BUTHUIO CTIOCOOHOCTEM.

B GonbmmHCTBE TEM Kypca TPEAnoiaraeTcs BBITIOJHEHUE UCCIIeI0BATEILCKIX
paboTr. YueOHOe wuccieqoBaHME IO MareMmaTuke B 7-9 kiaccax Ipejnosiaraer
MOJIyYCHHUE CYObeKmugHo HOBOTO JUIisi OOydYaromierocs pesyjbTaTa W HampaBlIEHO
Ha OpMHUPOBAHUE UCCIIEOBATEIIHCKUX YMEHUHN: BhIICIICHUE MPOOJIEMbI, OpTraHU3aIs
W aHaJIU3 JAHHBIX, BBIIBM)KCHUE TUIIOTE3bI, IPOBEPKA TUIOTE3bI, (OPMYIUPOBAHKE
BBIBOJIOB U MPECTABICHHUE PE3YyJIbTATOB HA TPAMOTHOM MAaTEMaTUYECKOM SI3bIKE.

[Iporpamma MokeT OBITH BOCTpeOOBaHA OOYYAIOIIMMHUCS, KOTOPHIE HWMEIOT

HHTCPCC K UIBYUCHHIO MATCMATUKHU, TOTOBATCS K Y4aCTHUIO B OJIMMITHAJaX IMKOJbHUKOB



10 MATEMATUKE U YTy OJIEHHOMY N3YUYEHHUIO MaTEMAaTUKH Ha YPOBHE CPEAHETO OOILEro

oOpa3oBaHUs.

Heap u 3aga4n Kypca

Peanuzanusi BHEYpOUHOM [I€ATENBHOCTH SIBJISIETCS HEOTHEMIIEMOW 4YacCThIO
oOpa3oBaTenpHOTO  TIpollecca, obOecrmednBas B TOM  YHCJIE€  BO3MOXXHOCTH
dbopMupoBaHUs 00pa30BaTEIbHBIX MPOTPAMM PA3IUYHOTO YPOBHS CIIOKHOCTH
Y HaIlpaBJICHHOCTH C YYETOM O0pa30BaTEIbHBIX MOTPEOHOCTEH M CHOCOOHOCTEM
oOyuaromuxcs, BKIII0Yask OJJapCHHBIX JETEH.

Hear Ilporpammel — oOecneunTh HHAUBUAYaAlbHbIE  MHOTPEOHOCTU
oOydaromuxcss B HM3yUYEHUU COJIEPKaHUS MaTEMaTHKH, BBIXOMAIIETO 33 paMKu
porpamMmsbl 0a30BOTO YPOBHSL.

3apaum xypca:

1. IToBbllIeHHE YPOBHS MaTEMaTUUYECKON MOJrOTOBKU O0YYaIOUINXCSl, pa3BUTHE
YCTOWYHBOTO MHTEPECa K yueOHOMY IpeaMeTy «MareMaTukay.

2. Pa3BuTHE TBOPUYECKHX CHOCOOHOCTEH, MPOCTPAHCTBEHHOTO BOOOpaKEHUH,
TEOPETUYECKOI0 MBIIUICHUS U MaTeMaTUYeCKOW HHTYHUIMH, YMEHUH paccyXaaTb
JIOTUYECKH U aHATM3UPOBATH CUTYAIUH.

3. Yriy6nenue u 3akperuieHre 0a30BbIX 3HaAHUH, POPMUPOBAHUE YCTONYUBBIX
HABBIKOB PEIICHUS] HECTAHAAPTHBIX U OJMMITHATHBIX 33]1a4, OCBOSHUE HECTAaHIAPTHBIX
MOJIXOJIOB U OPUTHHAIILHBIX PEIICHHH.

4. O3HaKOMJICHHUE C IOTIOJIHUTEILHBIMU pa3/iellaMyd MaTEMAaTHUKH, BBIXOISIITUMHU
3a paMKu 0a30BOTro Kypca.

5. Bocriutanue caMoCTOATENHHOCTH, HACTOMYMBOCTH M OPraHW30BaHHOCTU
B XOJI€ PEIICHUS CIOXKHBIX 3a/1a4.

6. PazBuTe HABBIKOB KOMaHJIHOW pabOThI, APYKECKOrO0 COMEPHUYECTBA
U 37I0pPOBOM KOHKYPEHLIUHU CPEIN CBEPCTHUKOB.

7. [TonroroBka 00y4YarONMIMXCsI K YYaCTHIO B IIKOJIBHBIX, PAHOHHBIX, TOPOACKHUX,
pPETMOHANIBHBIX, BCEPOCCHMCKUX OJUMIHNAAaX, KOHKypcaXx M COpPEBHOBAHUSX

10O MaT€MaTHUuKeE.



8. [loBplllIeHWE  YpPOBHSI  IpaMOTHOCTH B OOJACTHM  MCIIOJIb30BaHUS
«MaTEMaTUYECKHUX MaKeTOB», 00ECICUNBAIOIINX aBTOMATHU3AIMIO TIPOIIECCOB TIOUCKA,
aHaln3a, oOpabdOTKM, cO3/aHus, nepenadyu, GopmManu3aluu (B BHJE CTATUYECKUX
U TUHAMHYECKHUX Ipa(UKOB, AMATPaMM U ITPOYEHl BU3yaau3aluil pe3yJibTaTOB aHAIN3a
U MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH) B Tporecce y4eOHOM esTeNbHOCTH
IPU U3YyYEHUH MaTEMaTHKH.

9. Pa3BuTHE TBOPUYECKHUX CIIOCOOHOCTEHN, TEOPETUUECKOTO MBIIIJICHUS HA OCHOBE
UCTIOJIb30BaHUs IU(PPOBBIX MHCTPYMEHTOB (B TOM YHCJIE «KMATEMAaTUIECKUX MTAKETOB))
B o0sacTd MOAENUPOBAHWSA, WMUTAMM W HMHTEPHpPETAluud  aOCTPaKTHBIX
MaTeMaTHYeCKUX 00BEKTOB 1 00Pa30B B BUE PA3IMUHBIX BU3yalu3alluii (B TOM YHCIe
IPOCTPAHCTBEHHBIX OOBEKTOB).

[Iporpamma pazpaborana ¢ ydeToM peKoMeHaalui denepaibHoil padoyeit
IporpaMMbl BOCIUTAaHUS. B 4acTHOCTH, OHA YUUTHIBAET IICUXOJIOTO-TIE1arOrMYeCcKHe
O0COOEHHOCTH COOTBETCTBYIOILIEH BO3PACTHOM KATETOPUH O0YUYarOIIHUXCS.

Takum o0Opa3om, peamuzauusi I[Iporpammbl  COAEHCTBYET MOJIYYEHHUIO
CJIEYIOIIUX PE3yIbTATOB:

— JIOCTIDKEHHE 00YyYaroIMMHUCS TUTAHUPYEMBIX JIMYHOCTHBIX, METAITPEIMETHBIX
U TpPEeIMETHBIX Pe3yJbTaTOB, B T. Y. COOTBETCTBYIOLIUX YINIyOJEHHOMY YpPOBHIO
U3YyYCHUS MAaTEMaTHKHU;

— Ppa3BUTHE JTUYHOCTH 00yJarOIMUXCsl, POPMUPOBAHUIO U YIOBICTBOPEHUIO MX
COLIMAJIbHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;

— camMopeas3alys 00yJaroMxcs Yepe3 y4acTUe BO BHEYPOUHOU AESTETLHOCTH.

MecTo kypca B 00pa3oBaTejibHOM Npolecce

Bo ®I'OC OOO nnsa oOs3aTenbHOr0 OOY4YEHMsI YTBEPXKACHBI J1Ba YPOBHS
OCBOEHUSI pabO4YMX MpOrpamMM MO MaTeMaTuke: 0a30BBIA M yTIyOJCHHBIN, HaYHMHAS
c 7 xnacca. ConepkaHue MPOrpaMMbl MO MaTeMaTuke (yriayOJeHHBI YypPOBEHB)
HAIpaBJIEHO Ha Y/JOBJIETBOPEHHE TIOBBIIICHHBIX  3alpOCOB  OOyYaroOIIUXCS,

CTpeMsIIIUXCS K 0oJiee MTyOOKOMY OCBOCHHIO IIPEIMETHBIX pe3yibTaToB. [Iporpamma



Kypca BHEYPOYHOW JEATEIbHOCTH «TpyaHBIE BOIPOCHI MAaT€MaTHKW) HaIlpaBICHA
Ha paCIIMPEHUE 3HAHUIN 00yUaroIUXCs [0 MaTEMATUKE JJIs1 KJIACCOB C 0053aTeIbHBIM
0a30BbIM YPOBHEM OOYUYEHMSI MATEMATHUKE.

TemaTnueckoe UIAHUPOBAHUE B POrPaMMe Kypca BHEYPOUHOU JIEATENbHOCTH
«TpynHble BOIPOCHI MaTE€MaTHKW» COCTaBJIIEHO TaK, 4YTO paclpeAciICHHE
COJIEPKATENbHBIX PA3/I€JIOB B HEM CHUHXPOHU3UPOBAHO € 0053aTeNbHON MpOrpaMmMon
0a3oBoro ypoBHA. Peanmuzanus copepxanusi mpejuiaractcss B (popmax, OTIUYHBIX
OT ypouHbIX. CllelyeT OTMETUTB, YTO JAHHBII KypC B OCHOBHOM IIKOJIE BBICTPAUBAETCS
HE TOJIbKO Ha pAacCIIMPEHUH MaTeMaTHYEeCKOro cojaepxaHusi 0a30BOro YpOBHS,
HO W Ha MOBBIIICHUH YPOBHS CJIOKHOCTH 33/1a4, IPEeAJaraéMbIX JJI PEIICHUS.

Pabouass mporpamma Kypca BHEYPOUHOM AesTeNbHOCTH «TpyIHBIE BOIPOCHI
MaTeMaTHKW» TMpelHa3HaueHa s peanu3anuu B 7/—9 Kiaccax HW HalpaBiieHa
Ha JIOCTHKEHHE OOYy4arolMMUCS IJIaHUPYEMbIX pe3yJbTaToB. IlociaenoBaTebHOCTD
U3Y4YEHUS TEM Kypca COBIAJaeT II0 BPEMEHUM C M3YyYEHHEM Kypca MaTeMaTHKU
(areOpbl W TeOMETPUM) OCHOBHOM IIKOJIBI 0a30BOr0 ypOBHSA, BCE TEMBbI
0 BO3MOXHOCTH CMHXPOHH3HPOBaHBI ¢ 0A30BBIM KypcOM MaTeMaTHKH MO KJaccam.
TemMbl mo anreOpe W TrEeOMETPUM YEPEAYIOTCS, UYTO TMO3BOJISIET MaKCHMAJIbHO
NPUOJIM3UTH UX M0 BPEMEHHU U3yUYEeHHsI K OCBOCHHIO 0a30BOT0 Kypca.

[Ipu peanuzauuu [Iporpammsl nepBast 3a1aya y4uTeNIsi COCTOUT B TOM, YTOOBI
co37aTh HEOOXOAUMBIE YCIIOBUA AJIA IPUOOPETEHUS U Pa3BUTUS YMEHUH, CBSI3aHHBIX
C IPOBEJICHUEM UCCIIEAOBAHUN HA MATEMATUYECKOM COAEpkKaHUU. IS peleHus 3Tou
3agaun B [IporpamMmme 00603HaueHO MECTO M CHOPMYIIMPOBAHBI TEMBI JIsI TPOBEACHUS
UCCIIEIOBATEILCKUX padoT.

Bropas 3anaya yuurens no peanuzamuu [IporpaMMbl cBs3aHa ¢ BO3MOKHOCTBIO
co3gaTh yCJIOBHS Uis OOpaOOTKM W MpeNCTaBleHUs WHGOPMALMK HAYy4YHOTO
coaepkaHusi (B TOM UHCJIE€ C HCHOJb30BAHUEM LH(PPOBBIX HMHCTPYMEHTOB)
IIpY OpPraHu3alvyd HHAUBUAYAIBHOM M TPYIIIOBOM NPOEKTHOU JESITEIBHOCTH.
Jlnst ycnemHoW peanu3alMi CLHEHApUEB MPOEKTOB PEKOMEHAYETCS HCIOJIb30BaTh

NEpCOHAJIBHBIC KOMIIBIOTCPbI C€ YCTAHOBJICHHBLIMU O(i)I/ICHBIMI/I mporpaMmmamMmmn



U jgoctynoM K cetd WHTepHeT (Kak MUHUMYM OJIMH KOMIBIOTEp I KaKIOH
TPYIIIIbI).

@opMbI  IEATEILHOCTH  OOY4YalOMIMXCA  MPEAyCMaTPUBAIOT  AKTUBHOCTH
U CaMOCTOSITENIbHOCTh, COYETAIOT WHIUBUIYAIbHYI0 U TPYIIOBYIO paboTy,
OTJMYAIOTCA OT YPOYHBIX OoJiee HIMPOKUM HCIOJIB30BAaHUEM HCCIIEI0BATEIbCKON
U TPOEKTHOM JIEATETBbHOCTH, pEUICHUEM HEeCTaHAApTHBIX 3a7ad u  Jp.
CTpyKTypUpOBaHUE TEMaTHYECKOTO TUIAHUpPOBaHUs B IIporpamme COOTBETCTBYET
TOPSIIKY HM3YyYCHHsI PA3JeioB M TEM alreOpbl W TeOMETPHH B OCHOBHOHM IITKOJIC
U TEM CcaMbIM OO€CIeuMBaeT MPEEMCTBEHHOCTh YPOUYHON UM BHEYPOUYHOMU
NeSITETHHOCTH.

Peanuzanus IlporpaMmbl  mpeanosiaraer CoYe€TaHHE pPa3IU4HBIX  (opM
rPYNIoOBOUN pabOThI (IUCKYCCHS; MATEMAaTUUECKOE COPEBHOBAHUE; TPAKTUKYM; BBIOOD
TEMbl TPOEKTa, IUIAHHUpPOBaHHWE PA0OT, paclpeiesieHne poJied, B3aUMOOICHKA
IIPU BBITIOJIHEHUH TPYTIIIOBBIX MPOEKTOB M UCCIIEAOBAHNI ) M MHIUBU Ty IbHOU paOOThI
(BBIMIOJTHEHUE WHAWNBUAYATLHOTO HMCCIIENIOBAHUS, B TOM YHCJE C HMCIOJIb30BAHHEM
U(POBBIX HMHCTPYMEHTOB; MPOBEJICHUE YCTHOTO OOOCHOBAaHUS TPU PEIICHUU
HECTAaHJAPTHBIX 3a/Jad, 3a7a4 ITOBBIIICHHOTO YPOBHS CJOKHOCTH; TIOCTPOCHHE
MaTeMaTUYeCKUX MOJIEICH, WX WCCICAOBAHWE, WHTEPHpPETANHs IMOJTYYSCHHBIX
PE3yIBTATOB MIPH PEIICHUH 3a/1a4 C MEXIPEIMETHBIM U MTPAKTUYECKUM COJIEPKAHUEM;
MOWCK, WHTEpHpeTanus, TMpeoOpa3oBaHre ¢ NPUMEHEHHE MaTeMaTHYSCKON
uH(pOpMAIIUU; CaMOCTOSTEIIbHOE OTKPBITUE HOBOTO MaTeMaTH4ecKoro ¢akra).
Hcnonp3oBanue Takux ¢GopM pabOThl TOMOTAET PAa3BUBATH Y 00YUYAIOIINUXCS, C OAHOU
CTOPOHBI, HaBBIKM BOCIPHATHS HOBOW HH(OpMaIMu TpU pas3auvHbIX (hopMmax ee
MOJIauu, a C JIPYroil CTOPOHBI — aKTUBHOCThH, CAMOCTOSITEIBHOCTh U CIIOCOOHOCTH
k TBopuecTBY. OcBoeHue I[IporpaMMbl JODKHO JOIOJHITH W Pa3BUBaTh 3HAHUS
U yMeHus oOydJaronmxcsi B 00JJaCTH MaTeMaTHKW, OPUEHTUPOBATh UX HAa OOydeHHE
B CpeAHell ImKoJie B KJaccax, NpeIyCMaTpPUBAIOIINX OCBOCHHE MaTeMaTHKU
Ha yriayOJeHHOM YpOBHE, B YaCTHOCTH TEXHOJIOTUYECKOTO MpOodHis, a Takke

CIIOCOOCTBOBATH COMUATBHOMY (HOPMHUPOBAHUIO JIMYHOCTH O0YUAFOIIIHXCS.



[Iporpamma kypca paccuntana Ha 204 yaca B TeYeHHE TpeX JIET OOYyUCHHS
B 7-9 xnaccax (68 WacoB B KaXIOM Kiacce) MpU MPOBEICHUHU 3aHATUH OJUH a3
B HEAENI0 1O 2 akaJeMHUYeCKMX 4daca KaXJoe WIM JBa pa3a B HEICNIO
no 1 akamemudeckoMy dacy kaxzaoe. LlenecooOpa3HbIM SBISETCS YepeIOBaHHE TEM
3aHITHH C aNTeOpandecKuM U TEOMETPUIECKUM COACPIKAHUEM.

B 3aBucMMOCTH OT KOHKpPETHBIX YyCIOBUH peamu3anuu [IporpaMmer
¥ KOJIMYECTBA O0yJarOIMIMXCS OMYyCKaeTcs: (GOPMHUPOBAHKE TPYIIT U3 O0YJArOITIXCS
pa3HBIX KJIACCOB B Mpeeiax 0JH0M mapamiend. [[porpamma MOXXeT peamTn30BbIBATHCS
00pa30BaTeNbHON OpraHU3aIMe CaMOCTOSATENIBHO JINOO HA OCHOBE B3aUMOJICHCTBUS
C IPYTUMH OPTaHU3AIUSIMH, OCYIIECTBISIONUMA 00pa30BaTEIIbHYIO EATCILHOCTD.

[To ycMOTpeHUWIO y4YHTENIs HEKOTOPHIE 3aHSATHS MOTYT OBITh HCKITFOYCHBI
WM 3aMEHEHBI. PeKoMeHTyeTcst BKITIOUNTD B [IporpaMMy pernoHaIbHbBIH KOMITOHCHT:
OKCKYpPCHH Ha TIPEANPUATHS, B pPETHOHAIBHBIC MY3€H, BY3bl TEXHUYCCKOU
HAIPaBIICHHOCTH ISl TIOBBIIICHUST HMHTEpeca OOyYaIIIUXCS K TPAKTHISCKOMY

U3YUYEHUIO IPOQECCuil, CBA3aHHBIX C MATEMATUKOM.
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COIJEPKXAHUE OBYYEHMUA

7 KJIACC

Yucuaa u BbiuucjaeHus. JleaumMoctb

[Ipusznaku nenuMocTd: (OPMYIMPOBKA W JIOKa3aTeNbCTBO. PemieHue 3amau
MOBBIINICHHOM  CJIO0KHOCTH  Ha  JIGIMMOCTh.  PellleHne  CIOKETHBIX  3aj]ad
apu(PMETHUIECKUM METOJIOM.

Hccneoosamenvckas paboma: NeNMMOCTb U €€ CBOMCTBA.

OceBast cumMmeTpus
@urypsl ¢ oceBor cuMmeTpuen. I pumMepsl ciMMETpU B OKPYKarOIIEM MUPE.

lIpoexm: cuUMMETpUS B OKPY>KaIOILIEM MHpE.

AJiredpanyecKue BbIPaKeHHUs

Crenenu, MHOTOWIEHBI, MpeoOpa3OoBaHUE  MHOTOYJICHOB,  JICHCTBHS
C MHoOrowjieHaMu. MHorowieH crtaHjgaptHoro Buja. CteneHb MHorouseHa. KopHu
MHOTOWIeHa. Haxoxnenne kopHer MHOrowieHa. Jloka3aTenbCTBO TOXAECTB. PasHbie
MOJXO0/bI K JOKA3aTEIILCTBY TOXK/IECTB.

Hccneoosamenvcrkas paboma: Kak HANTH KOPEHb MHOTOYJIEHA?

MHOroyrojibHUKHU U reoMeTprU4ecKue HePaAaBeHCTBA

CymMa BHYTPEHHHX YTIJIOB MHOTOYTOJbHHMKA W BHEHIHUX YTJIOB BBIMTYKIJIOTO
MHOTroyrosibHuKka. COOTHOIIEHUS MEXKIYy CTOPOHAMH U YrjaMU TpPEYrojbHUKA.
HepaBenctBo TpeyronbHuka. HepaBeHCTBO 0 inHE JIoMaHOW. HepaBeHCTBO MeEXy
MEPIIEHAUKYJISIPOM U HaKJIOHHOM. PaccTossHME OT TOUKH 10 PSMOM.

Hccneoosamenvckas paboma: TeOMETpUIECKUE HEPABEHCTBA.

DYyHKUMHU

[Touck oOnactu omnpeneraeHUss W MHOXKECTBA 3HAYEHUM  (PyHKIMU.
Hcnonp3oBanne pa3IuyHBIX COcO00B 3amanust GyHKIMU. Vcmoap30BaHne CBOMCTB
byHKUMIA [ aHanu3a TpaUKOB pealbHBIX 3aBUCUMOCTEN (Hyiau (GYHKUHUH,

IPOMEXYTKH 3HAKOMOCTOSHCTBA (DYHKIIMHU, TPOMEKYTKH BO3pACTaHUs U yOBIBaHHUS
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dbyHKIMHA, HAUOOJBIIIEE W HaWMEHbIIee 3HaueHus (yHkmumn). ['paduku, KycouHo-
3aaHHbIC (QYHKITUH.
Hccnedosamenvckas paboma: cpaBHEHUE CBOMCTB (YHKIIMU M UX TrpaduKoB

B 3aBUCHUMOCTHU OT IIapaMCTpPOB.

I'eomeTpuuyeckue MecTa TOYEK
B3anmHO€e pacronoxeHue OKpyKHOCTU U NpsAMOU. [IpumMepsl reomeTpuyeckux
MECT TOYEK Ha IUIOCKOCTH. MeToJ TreoMeTpUYecKMX MECT TOYEK IPH PEUICHUU

TCOMCTPHUUCCKUX 3aJ1a4.

YpaBHeHMs ¥ CHCTEMbl YPABHEHU I

JIuHeiHple ypaBHEHUA U UX cucTeMbl. OnpeesieHne yucia KOpHeH JINHEHHOTO
YPaBHEHUS.

Pemienne nuHENWHBIX ypaBHEHMH, COAEpXKAlIMX 3HAK Monyis. Pemenue
JMHEMHBIX YPaBHECHHUHN C mapaMerpamu. PelleHue CHUCTEM JIMHEWHBIX YPaBHEHUMU
Pa3sHBIMU METOAAMU.

Hccnedosamenvckas paboma: MTUHEHHbBIE YPABHEHUS], COJIEpKAILIUE 3HAK MOJTYJIS.

IHocTpoenus ¢ NOMOIIbIO HMPKYJISA U JIMHEHKH
OO0o0CHOBaHMSI TPOCTEHIIMX MOCTPOCHMM, 3Tambl 3aJadyd Ha MOCTPOCHUS,

pELICHUE 3a/1a4 Ha ITIOCTPOCHUE UPKYJIEM U JIMHEUKOMU.

8 KJIACC

Yuciaa 1 BLIYUCJICHUA

KBanparnseiil kopeHb. BrinonHeHue onepanuil ¢ ppalMoOHaIbHBIMU YHCIIAMM.

AJiredpanyecKue BbIPAKeHUS
JHpo6Ho-parmoHanbHbIe BeIpakeHus. CTeneHu. BeInoiHeHne TOX1eCTBEHHBIX

npeoOpa3oBaHUM pallMOHAJIBHBIX BBIPAKEHUH.

enTpanbHas cuMMeTpUs

Q@OopMyIMpOBKa ONPENEIEHUS MW JO0KAa3aTeIbCTBO CBOWCTB LEHTPAJIbHO-
CUMMETPUYHBIX QUTYD.

JleneHne oTpe3Ka Ha paBHBIC YACTH C MIOMOILBIO IUPKYJIS U IMHEUKHU.
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Hccnedosamenvckas paboma: CBOUCTBA IICHTPATBHO-CUMMETPHUYHBIX (DUTYD.

lIpoexm: neHTpanbHAsI CAMMETPHS B OKPYKAIOIIEM MUPE.

YpaBHeHUs U HEPABEHCTBA

OmnpeneneHrne paBHOCUJIBHBIX ypaBHEHUW. [IprMeHEeHHE CBONCTB ypaBHEHUM
C OoJHOW mnepemeHHOU. OrnpeneneHue KoJMYEeCTBA JEUCTBUTEIBHBIX KOpPHEH
KBaJIpaTHOTO ypaBHEeHUs. Pemienne 1poOHO-pallMOHAIBHBIX YPaBHEHUM, CBOAAIINXCS
K JIMHEMHBIM WM K KBaJpaTHbIM ypPAaBHEHWSM, MCIOJIb30BAaHUE METOJA
3aMEHbl MEepEeMEHHOM. PelleHne TEKCTOBBIX 3aJau anreOpanyecKuM CIOCOOOM:
IEPEexXo]l OT CIOBECHON (OPMYIHMPOBKHU YCIOBHS 3a7aud K aareOpanyeckoil Moaenu
IIyT€EM  COCTaBJICHUSA  yPAaBHEHMs;  PELICHUE  COCTABJICHHOIO  YPAaBHEHWS;
UMHTEpHpeTalus pe3ysbrara. ['paduyeckas WHTEpHpETalus ypaBHEHUH C ABYMs
[IEPEMEHHBIMHU.

Pemenne cucrem ypaBHEHUH, B KOTOPBIX OJHO W3 YPABHEHHUW HE SBIAETCSA
auHerHbIM.  ['paduueckas uHTepHperanus pelIEHUS YpaBHEHUS C  ABYMs
IIEPEMEHHBIMHM U CUCTEM YPABHEHUU C IBYMs IIEPEMEHHBIMU. Pernienne HeNMMHENHBIX
HEPAaBEHCTB M MX CHUCTEM. PelieHue HEpaBEeHCTB, COJEpXkKAIIUMX 3HAK MOJYJIS.
N3o0pakeHne pemieHuss HepaBeHCTBA ¢ OJIHOM MEPEeMEHHON U CHCTEMbl HEPaBEHCTB
Ha KOOPJAMHATHOM MPSIMOM, 3allMCh PELIECHHs ¢ NMOMONIbI0 CHUMBOJIOB. HepaBeHCTBO
C ABYMsI IEpEMEHHBIMU. ['paduueckuii MeTo| pelieHns CUCTEM HEPABEHCTB C AByMs
[IEPEMEHHBIMHU.

Hccneoosamenvckas paboma: paBHOCUIBHOCTD U CIIE/ICTBUE.

Hccneoosamenvckass paboma: rtpaduyeckas HWHTEpOpETAlMsl YpaBHEHUN
C ABYMs [IEPEMEHHBIMHU.

Hccnedosamenvckasa paboma: TpapuiyecKuii METOJ pEIICHUS CHUCTEM

HCPABCHCTB C ABYM: IICPCMCHHBIMU.

IIpeoOpa3oBanue noaodus

[IpeoOpazoBanue nogodust 1 nogooHbIe Gurypbl. COOTHOLIEHUSI B MOJOOHBIX

durypax.

Hccneoosamenvcrkas paboma: 4to Takoe dppaxrtan?
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Jloka3aTejibCTBa HEPABEHCTB

OneHka 3Ha4eHUs BBIPAXKEHUS C UCIIOJIb30BAaHNEM HEPABEHCTB.

[IpumeHeHre CBOMCTB HEPABEHCTB B XOJI€ PEIICHUS 3a/1a4.

Omnpenenenre paBHOCUIbHBIX HEPABEHCTB.

JIoKa3aTenbCTBO HEPABEHCTB.

Pelienne TEKCTOBBIX 3ajlady C MOMOIIBIO JIMHEHHBIX HEPABEHCTB C OIHOU
IIEPEMEHHOM.

HUccneoosamenvckas paboma: ITMHERHOE HEPABEHCTBO C OJHOW TMEepEeMEHHOU
C MapaMeTpoM.

Hccneoosamenvckas paboma: TMHEHHOE HEPABEHCTBO C OJIHOM MEPEMEHHOMN

C IMapaMeTpoM.

IIpsimoyroJibHble TPEYIrOJIbHUKH
JI0Ka3aTenbCTBO COOTHOLIEHUM MEXAY IPONOPLUOHAIBHBIMU OTPE3KAMHU
B TNPSIMOYTOJIBHOM TpEyroJibHUKE. lIpuMEHEeHHEe COOTHOLIEHWM IIpU PEIICHUH

reOMCTPHUYCCKUX 3aaa4.

DYyHKUNH
[Touck obGmactu ompezeneHuss ¥ MHOXeCTBa 3HaueHuUW (yHkiuu. ['padux

byukumn k/x. @ynknus suaa (ax + b)/(cx + d).

YucJia ¥ BbIYUCJIEHHUA: 1€JTUMOCTD

@OopMyJIMPOBKA OMNPEACICHUS JEJIMMOCTH  HAIEJI0, YHCEN, CPAaBHUMBIX
M0 JIaHHOMY MOJyJt0. BBINOMHEHUE [eJIeHus C OCTaTkoM. JlokazaTenbCTBO
Y IPUMEHEHHUE CBOWMCTB CpPaBHEHHUU MO MOAYN0. HaxoxkaeHune OCTaTkOB CyMMBI
Y MPOM3BEICHUSA 110 TAHHOMY MOJYJIIO.

Hccneoosamenvckas paboma: NeIUMOCTb.

9KJIACC

YpaBHeHUS ¥ HEPABEHCTBA
bukBaapaTHbie ypaBHEHHs. MeTO/Ibl PABHOCUIIBHBIX IPEOOpPa30BaHUM, 3aMEHBI
NEPEMEHHOM, rpadUuecKoro MeToAa MpH PEIIeHuH ypaBHEeHUH 3-il u 4-i cTeneHeil.
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Pemmenne HepaBeHCTB, CoOJEpKalMX 3HAK MoAyis. HepaBeHCTBO ¢ AByMs
nepeMeHHbIMH. [IpuMeHeHne rpaduIeckoro MeToja PEIICHHs] CUCTEM HEPaBEHCTB
C IBYMs IepeMeHHBIMU. Perierne npoOHO-paIiioHaIbHBIX YPaBHEHUI U HEPABEHCTB.
[Toctpoenue rpadukoB ypaBHEHHI, B TOM YHCJIE C HCIIOIH30BAaHUEM ITHM(PPOBBIX
pecypcoB. [IpuBoauTh TpaduuecKyr0 HHTEPIIPETAITUIO PEIICHUS YPABHEHUS C IBYMS
NIEPEeMEHHBIMH U CHCTEM YPaBHEHUU C ABYMs NIepeMeHHBIMH. VccienoBanre cucteM
HEJTMHEHHBIX YpaBHEHUH ¢ mapaMeTpoM. PerieHre HepaBeHCTB ¢ IBYMsI TEPEMEHHBIMHU
U UX CHCTEM.

Uccneoosamenvckue pabomwl:  pellleHWe 3alad ¢ HapaMeTpamMu  —

anredpanvyecKuM METOJIOM; TpapuuecKUM METOJIOM.

Peuienue TpeyroJibHUKOB

@opMynbl NpuBelcHUs. PelleHne NpakTU4eCKUX 3a1ad C HCIOJIb30BAaHUEM
TEOPEMBI KOCUHYCOB M TeopeMbl cuHycoB. Popmyna I'epona. dopmyna momanu
BBIITYKJIOTO YEThIPEXYTOJIbHUKA.

CooTHOIIEHUS MEXAY TpUroHOMeTpuueckuMu (yHkuuamu. IIpocreitmme
GopMyIsibl TIPUBEACHUS M3 TEOMETPUYECKUX cooOpakeHui. Pemenune 3anau
C HCIIOJIb30BaHUEM TEOPEM KOCHUHYCOB M CHHYCOB, HaXOKIEHUE paJuyca ONMMCAHHON

OKPY’KHOCTH.

AJiredpanyecKue BbIPaKeHHUs

CreneHsb ¢ pallMOHAIBHBIM ITOKA3aTEIEM.

OnpeneneHne KOpHs N-i CTENIEHU U CTETNIEHU C PAllMOHAJIBHBIM MTOKA3aTEJIeM.

[Ipumenenue omnepanv W3BJICYEHUS KOpPHSA N-  CTENEHU, HCHONb3Ys
MIpU HEOOXOAMMOCTH KaJIbKYJISITOP. BhruucieHne 3HaueHus CTETNeHU C pallioHaIbHBIM
nokazareneM. OlleHKa 3HA4YeHUHW KOpHA N-il  CTENEeHW, 3HAYECHHE CTENEeHU
C paluOHAIBHBIM TIOKa3aTeieM MEIbIMH YHUCIAMH W JECATUYHBIMH JPOOSMHU.
CpaBHeHHE U YIOPSJOYMBAHUE PALMOHAIBHBIX W HUPPAlMOHATIBHBIX YHCE,
3aMMCaHHBIX C MOMOIIBI0 KOPHA N-i1 CTENEHU, CTENIEHU C PALIMOHATILHBIM MTOKa3aTelIEM.
BrlnonHeHre TOXIAECTBEHHBIX MPeoOpa30BaHUI BBIPAKEHUN, COAEPIKAIIMX KOPEHb

n-u CTCIICHHU, CTCIICHb C pPAallMOHAJIbHBIM ITOKAa3aTCJICM.
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IHoxo0me TpeyroJbLHNKOB

Teopembl 0 IPOU3BEICHUU OTPE3KOB XOP/I, TEOPEMBI O IPOU3BEICHUH OTPE3KOB
CEeKyIUX, TeopemMa O KBaapaTre KacarenbHOW, TeopeMmbl UYeBsl m  Menenas.
HccnenoBanwe, B TOM 4YHCJIE€ C MOMOIIBIO MH(PPOBBIX PECypCOB, H3YIaeMbIX
KoHurypanwmii. [[puMeHeHre TaHHBIX TEOPEM TPU PEIICHUH T€OMETPUUYECKUX 3aad.
3HAKOMCTBO C TIOHSTHEM TOMOTETHH, C €ro TMPUMEHEHHEM, B TOM YHCIE
B IIPAKTHYECKUX CHTYaI[HIX.

Hccnedosamenvckas paboma (C WCIOIB30BAaHUEM IMPOTPAMMHBIX CPEACTB):

TOMOTETHA U €€ CBOMCTBA.

DYyHKUMHU

[Tonsitue «dyskrus». [IpumeHeHue CBOUCTB (QYHKIUN: HYIU (PYHKIUH,
MPOMEKYTKHA 3HAKOMOCTOSHCTBA (DYHKIIMH, MTPOMEKYTKH BO3pacTaHus U yObIBaHUS
(GyHKIMM, YETHbIE U HEYeTHble (DyHKUIMH, HauOoJiblllee W HAMMEHbIIEe 3HAUYEHUs
byHkuuu npu pemieHud 3aaad. lloctpoenuwe rpadukoB (yHKIMA € MOMOUIBIO
npeoOpa3oBaHuil BUJA:

f(x) =f(x) + a; f(x) = f(x + a); £(x) = kf(x), f(x) >f(| x ), £(x) = | f(x) |

Pacnio3naBanue cTeneHHbIX (QYHKUMA W TOCTPOEHHE 3SCKU30B TpadukoB
CTENEHHbIX (YHKIMI C HaTypaldbHBIMU IIOKa3aTeIsIMH pa3HOM YETHOCTH.
Hcnonb3oBaHne CBOUCTB TpadHUKOB CTENEHHBIX (QYHKUMNA C HaTypalbHbIMH
TOKAa3aTeNsIMU MIPU pelieHnH 3a1a4. IlocTpoenue rpadukos pyukmmii y=vVx ,y = 3Vx,
y=1[x].

HUccneoosamenvckas paboma: moBefeHue GyHKIMM U €€ Tpaduka

B 3aBUCHUMOCTH OT ITapamMcCTpa.

MeTtoa KoOpaAuHAT

[TapaniaenbHOCTh U NEPHEHIUKYJIAPHOCTH  MOPSIMBIX  (depe3  yIJIOBOM
K03 UIIEHT).

Haxoxnenue nepeceyeHnil OKpyKHOCTEUN U NMPAMBIX B KoopanHaTax. @opmyna
paccTosHUs OT TOYKH A0 mnpsmoil. [lnomanes mapamienorpamMma B KOOPAWHATAX,

NOHATHE 00 OpUEHTHpPOBaHHOW Momaau. IllpuMeHenue wmeToga KOOPAMHAT
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B IPaKTUKO-OPUEHTUPOBAHHBIX  TI'E€OMETPUYECKUX  3ajadyaxX,  HUCCIEeI0BaHUE
MIPWIOKEHUS METO/Ia KOOPJAWHAT B BRIYUCIUTEIILHON MaTeMaTUKe U MHPOpPMaTHKE.
HUccneoosamenvckass  paboma:  pelieHHE  MPAKTUKO-OPUEHTUPOBAHHOU

FCOMCTpH‘IGCKOﬁ 3ala4 MCTOAOM KOOpIWHAT.

YucaoBbie moCjaea0BaTeJIbHOCTH U IIPOrpeccun

Onpez[eneHI/Ie BHUI0B HOCJ'IGI[OBaTeJIBHOCTef/’Ii OrpaHHM4CHHAs IMOCICI0BATCIIbHOCTD,
MOHOTOHHO BO3pacCTaroniasda (Y6BIBaIOHlaH) IIoCIaCaA0BAaTCIILHOCTD. HpeI[CTaBJICHI/Ie
OCCKOHEYHBIX IMMCPHUOJNICCKUX ﬂp06€ﬁ B BHIAC OOBIKHOBEHHBIX. 3HAaKOMCTBO
C IOHATHEM CXOAMMOCTHU ITOCJICAOBATCIIBHOCTH, HAXOXKACHUC CYMMBbI OCCKOHEYHO
Y6BIBaIOIHeﬁ FGOMeTpI/I‘-IGCKOﬁ IIpOrpecCuu. HpI/IMCHeHHe MCTOda MaTE€MaTHYECCKOM
HHIYKIHHA.

Hccneoosamenvckas pa60ma: ITIOBCACHUC HOCHCHOBaTeHBHOCTeﬁ -

OT THITIOTC3bI 1O A0Ka3aTCJILCTBA.

JIBHKEHUA JIOCKOCTH

HentpansHas cummerpus. LleHTpanbHO-cuMMeTpuuHble (Qurypsl. [1oBOpoT.
OceBag cummerpusi. Durypsl, CUMMETPUUYHBIE OTHOCHUTEJIBHO HEKOTOPOM OCH.
[TapannensHbiii iepeHoc. [loHaTre ABMXKEHUS W €ro cBoWcTBa. PaBeHCTBO Guryp.
[IposiBIeHHsT CHMMETPUM B TNPHUPOAE, KUBOIHKCH, CKYJIBITYPE, apPXUTEKTYpE.
Komnosuuun aBuxeHuil (mpocreiimne npumepsl). [IpumeHeHne B penieHuu
r€OMETPUYECKUX 3a/1a4.

HUccneoosamenvckasa paboma (C UCHOIB30BAHUEM IMPOrPAMMHBIX CPEACTB):

KOMIIO3UIINS NBUKEHUH.
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MJIAHUPYEMBIE PE3YJbTATBHI OCBOEHUS KYPCA BHEYPOUHOM
NAEATEJBHOCTU «TPYJAHBIE BOITPOCBI MATEMATUKW»

Peanmm3anust mporpaMMsl Kypca BHEYPOUYHOM IEATENBHOCTH « TpyIHBIE BOIPOCHI
MaTeMaTUKW» HalpaBleHa Ha O0O0€CleYeHHe JOCTHKEHUS O0O0ydaromuMucs

JIMYHOCTHBIX, MCTAIIPCAMCTHLIX U ITPCAMCTHBIX 06p8,30BaT€JII>HBIX PE3YIILTATOB.

JIMYHOCTHBIE PE3YJIBTATDI Buactu:

— MATPUOTHYECKOr0 BOCIUTAHMS: TMPOSBICHUE HHTEpEca K MPOILIOMY
U HACTOSIIIEMY POCCHUHCKON MAaTEMAaTHKH; LIEHHOCTHOE OTHOUIEHUE K JTOCTHKEHUSIM
POCCUICKUX MATEMATUKOB U POCCUICKOM MAaTEMATHYECKOH LIKOJIbI, K UCIIOJIb30BaHUIO
ATUX JOCTHKEHUH B IPYTUX HAayKaxX W MPUKIAIHBIX chepax;

— IPa’KIAHCKOT0 M JAYXOBHO-HPABCTBEHHOI0 BOCHUTAHMSI: TOTOBHOCTH
K BBITIOJIHEHUIO 00513aHHOCTEN TpakJIaHUHA W peajM3allii €ro Mpas; MpeACTaBICHUE
O MaTeMaTUYeCKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IMUYHBIX CTPYKTYp, SIBIICHHI,
NpoIeAyp TpaxAaHCKOTO OOIIecTBa (HampuMmep, BBIOOPHI, OMPOChI), TOTOBHOCTH
K OOCYXJEHHUIO J3TUYECKHUX MPOOJEM, CBA3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM
JOCTUXKEHUM HAyKH; OCO3HAHME BAXXHOCTH MOPAIbHO-3TUUECKUX TMPUHIUIIOB
B JICATEIILHOCTH YUYEHOI0;

— TPYAOBOI0 BOCIHUTAHMA: YCTAaHOBKA HAa AKTUBHOE Y4YacTHE€ B PEUICHUU
MPAaKTUYECKUX 3aJ1ad MAaTeMaTUYECKOW HaMpaBJIC€HHOCTH; OCO3HAHHUE BAXHOCTH
MaTEeMaTU4YeCKoro 0Opa3oBaHMsI HAa TMPOTSHDKCHUH BCEW JKU3HHM IS YCIIEUTHOM
npodeCCUOHANILHON JEATEIbHOCTU U Pa3BUTHE HEOOXOIUMBIX YMEHUMN; OCO3HAHHBIN
BBHIOOp M TIOCTPOCHHUE HWHIMWBUAYAIBHOM TPACKTOPUH OOpa30BaHUSI U KU3HEHHBIX
TJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

— JCTETHYECKOT0  BOCHUTAHMSI:  CIOCOOHOCTH K  AMOIMOHAIBHOMY
U OCTETUYECKOMY BOCHPHATHIO MaTeMaTHYEeCKUX OOBEKTOB, 3aaad, perieHui,
paccyXXIeHui; yMEHUE BUJIETh MAaTEMAaTUUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

— HEHHOCTH HAYYHOI0 TIO3HAHMA:  OpHEHTAMs B  JEATEIbHOCTH

Ha COBPEMEHHYIO CUCTEMY HAYYHBIX MPECTABICHN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
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pa3BUTHA YEJIOBEKA, IPUPOJIBI U OOIIECTBA; TOHUMAHUE MAaTEMAaTUYECKOM HAYKH KaK
cepbl 4eTOBEUECKON IEATEIBHOCTH, 3TAMIOB €€ Pa3BUTHUS U 3HAUUMOCTH JJIsl pa3BUTHUS
LUBUIM3AIMH; OBJIAJICHUE S3bIKOM MATEMaTUKU M MaTEMaTHMYECKON KyJIbTypod Kak
CpPEICTBOM  IIO3HaHWs  MHpa; OBJAJCHUE  HABBIKAMHM  HCCIIEIOBATEIIbCKOM
JESITENIbHOCTH;

— (U3UYECKOr0 BOCHUTAHUS, (POPMUPOBAHUSL KYJBTYPbl 310POBbS
U 3MOLMOHAJIBHOIO 0J1arOmoJy4Hsi: TOTOBHOCTh HPUMEHSATH MAaTEMAaTHYECKHE
3HaHUS B MHTEPECAX CBOETO 3[0POBBS, BEAEHUS 310POBOro o0pas3a *HU3HU (310pOBOE
NUTaHHe, COATAaHCUPOBAHHBIM PEXUM 3aHATUNA U OTIbIXa, peryjsipHas (pusmueckas
aKTUBHOCTH), C()OPMHUPOBAHHOCTh HaBbIKAa pPEQIIEKCUHU, MPU3HAHUE CBOETO IpaBa
Ha OIMOKY M TaKOro e MpaBa JPyroro 4eJoBeKa;

— 3KOJOTHYeCKOr0  BOCIHHUTAHMSA: OpUMEHTalUusd  Ha  TNPUMEHEHHUE
MaTeMaTUYECKUX 3HaHUM JUIsl pelieHus 3a7ad B 00J1aCTH COXPAHHOCTU OKPYKaroLIEi
Cpelbl; IJAHUPOBAHUE IIOCTYNKOB M OIEHKA HMX BO3MOXHBIX IOCIEACTBUI
JUISL OKpY’KaIoIEH Cpenbl; OCO3HAHHWE TIJIOOAIBHOTO XapakTepa HKOJIOTHYECKUX
npo6JieM U IMyTel UX peleHus;

— aJanTalui K W3MEHSIIIMMCH YCJIOBHSAM CONHUAJBHONH M NPUPOAHOM
cpeAbl: TOTOBHOCTh K JIEWCTBHUSIM B YCJIOBHMSX HEONPEIEICHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOE€M KOMIETEHTHOCTH Y€pe3 MPaKTUYECKYIO NEATEIbHOCTh, B TOM YHUCJE
YMEHUE YUUThCS y APYTHX JIIOJIEH, IPUOOpPETaTh B COBMECTHOM JI€ATEIbHOCTH HOBBIE
3HAHMA, HABBIKA U KOMIIETEHIUM W3 OIBITA APYIHX; HEOOXOAUMOCTh (POPMUPOBATH
HOBBIE 3HAaHUS, POPMYIUPOBATH UIEH, IOHATHUSI, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSX,
B TOM YHCII€ paHEe HE H3BECTHBIX, OCO3HaBaTh JAC(PUIUTHI COOCTBEHHBIX 3HAHUI
U KOMIIETEHTHOCTEH, IUIAaHMpPOBaTh CBOE pAa3BUTHE; CIIOCOOHOCTh OCO3HABAThH
CTPECCOBYIO CHUTYallU}0, BOCIPHUHHUMATh CTPECCOBYIO CHUTYallMI0 KaK BBI3OB,
TpeOyIOIMii KOHTpPMEp, KOPPEKTUPOBATh MPUHUMAEMbIE pEIIeHUs U JeHCTBUS,
(bopMyIUpOBaTh U OLIEHUBATH PUCKU U MOCIENICTBUS, OPMUPOBATH OIIBIT;

— BOCHUTAHMA WH(POPMALMOHHOM KYJBTYPbI: TIPOSIBICHUE HWHTEpeca

K HCITIOJb30BaHUIO I_II/I(prBBIX TEXHOJOTUH AJIs1 OIITUMHU3allKi IIPOUECCOB ITOMUCKA,
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aHanu3a, O0OpabOTKH, CO3/laHUs, TMepeJayd MaTreMaThudeckol HHPOpMAaIUH
¥ BU3YyaJIM3aIli MaTeMaTHIECKUX O0OOIIEHUN U Pe3yJIbTaTOB aHadu3a; TOTOBHOCTH
K HCIOJb30BAHUIO HHU(PPOBBIX HHCTPYMEHTOB JJI1  BBIMIOJHEHHUS  y4eOHOMU
NESATEIbHOCTH TMPU W3YYEHUHW MATEMAaTHKH; CIOCOOHOCTh MPUMEHSTh LU(pPOBbIC
MHCTPYMEHTBl B YCJIOBHUAX pe€alr3alud MEP MO MNPEIYNPEKICHUIO BO3MOKHBIX
HETaTUBHBIX MOCJEICTBUM aKTUBHOTO U CUCTEMATUYECKOTO MPUMEHEHUsT NU(PPOBBHIX

TEXHOJIOTUIA B YUEOHBIX LIEIISX.

METAIIPE/IMETHBIE PE3YJIbTATBI

Ilo3HaBaTebHbIE YHUBEPCAJIbHbIE YUeOHbIe el cTBUSA

ba3zosvie nocuueckue oeticmeaus:

— BBIABIIATH M XapaKTEPH30BaTh CYIIECTBEHHBIC MPU3HAKH MATEMAaTHYECKUX
O00BEKTOB, MOHATHM, OTHOIIEHUNA MEXAY MOHATUSAMH, (POPMYJIUPOBATH ONpPEACICHUS
MOHSTUW, yCTaHABIMBATh CYIIECTBEHHBIM TMPU3HAK KIaCCHU(DPHUKAIMN, OCHOBAHHUS
JUTs1 0000IIIEeHUs U CpaBHEHU S, KpUTEPUH MPOBOJAMMOTO aHAIIN3a;

— BOCIpPUHUMATh, (opMyiaHpoBaTh M  NpPeoOpa3oBbIBATH  CYKICHUS:
YTBEPAUTENbHbBIE U OTPUIATENIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC,

— BBIABIIATH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTUBOPEUHUS
B (akTax, JaHHBIX, HAONIOJCHHMSIX W YTBEPXKICHUAX, Npenjaratb KpUTEpUU
JUISL BBISIBIICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEUHNI;

— JlefaThb BBIBOABI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, J€AYKTHBHBIX
¥ MHIYKTUBHBIX YMO3AKIIIOUEHUH, YMO3aKIIOUCHHH 110 aHAJIOTHH;

— pa30buparh JOKa3aTeIbCTBA MaTEeMAaTUYECKUX YTBEpXKIEHUH  (TIpsMble
¥ OT POTHBHOT0), IPOBOJIUTH CAMOCTOSITENILHO JIOKA3aTeIbCTBA MaTEMaTUUECKUX (haKToB,
BBICTpPAaWBaTh apTyYMEHTAIIUIO, TIPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, MPUMEHSTH
METO]I MaTeMaTUYECKON UHIYKIIMH, 0OOCHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

— BbIOMpaTh CMoOCOO pemieHus y4eOHOW 3amaud (CpaBHHMBATh HECKOJIBKO
BapHAHTOB PEIICHUS, BHIOMpATh HanOoJiee MOAXOIAIINA C YyYETOM CaMOCTOSTEIHHO

BBIJICIICHHBIX KPUTEPUEB).
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baszoevie uccnedosamenvckue oeticmsusi:

— HCIOJB30BaTh BOMPOCHI KaK HCCIEIOBATEIbCKUNA WHCTPYMEHT IO3HAHUS,
dbopMmyupoBaTh  BOMIPOCHI, bukcupyromme IPOTHUBOPEYHE, npo0iemy,
CaMOCTOSATENILHO YCTAaHABIMBATh HCKOMOE W JaHHOE, (OopMUpOBaTH THUIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3UIIUI0, MHEHHUE;

— TPOBOAUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUUIaHY SKCHEPUMEHT,
UCCJIEIOBAHUE TII0 YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTHYEeCKOTO OOBEeKTa,
3aBHCUMOCTEN 0OBEKTOB MEX1y COOOI;

— CaMOCTOATENIbHO (POpMYJIUPOBaTH OOOOIIEHUS U BBIBOJABI MO pe3yJibTaTam
MPOBEICHHOTO  HAOJIOJICHUs,  HMCCJIEIOBAHUSA,  DKCIEPUMEHTAa,  OIICHUBATH
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3YIbTaTOB, BHIBOJIOB U 0000IIEHNUI;

— IPOTHO3UPOBATh BO3MOKHOE PAa3BUTHE IIPOIECCA, a TAaKXKE BbBIIBUIATH

MMPCAIIOJOKECHHUA O €T0 PAa3BUTHU B HOBBIX YCJIIOBUSX.

Paboma c ungpopmayueii:

— BBIIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTh HMH(POpPMAIIUH, JTaHHBIX,
HEOOXOUMBIX JIJIS PEIICHUS 3a]a4H;

— BeIOMpaTh, AaHAIM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
UH(OPMAITUIO Pa3TUIHBIX BUIOB B (JOPM IIPEICTABIICHHUS,

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

— OIICHWBATh HAMIEKHOCTh HWHPOPMAIMK TI0 KPHUTEPHUSAM, MPEATIOKCHHBIM

WIH CPOPMYITMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe 1eiCTBHA:

— BOCIPUHUMATHh U (HOPMYIHPOBATH CYXkIECHUS B COOTBETCTBUHU C YCIOBUIMHU
U 1eJIIMU OOIIEHMS, ICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX
U THCbMEHHBIX TEKCTaX, JaBaTh TMOACHEHHS [0 XOJAy peUIeHus 3a7auu,
KOMMEHTHPOBATh MOJTYUYEHHBIN pe3yibTar;

— B X0Je 00CYXIEeHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY 00CYXIa€MOM TEMBI,

HpO6HeMBI, pemaeMoﬁ 3a/1a4M, BbICKA3bIBATb UJICU, HALICJIICHHLIC HA ITOUCK PCHICHUS,
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COIMOCTABJIATh CBOM CYXJACHHSA C CYXICHHSIMH JPYIHMX Y4YaCTHHKOB JMajora,
0OHapy>KUBaTh Pa3IMUMe U CXOCTBO MO3UIINIA, B KOPPEKTHOU (popMe GOpMyIHPOBATH
pas3HoIJIacHsi, CBOM BO3paKEHMUS;

— TMPEACTABIIATH PE3yIbTAThl PEIICHUS 3a/1a4H, YIKCIIEPUMEHTA, UCCIIeI0BaHUS,
NPOEKTa, CaMOCTOATENBHO BBIOMpaTh (OpMAT BBICTYIUIGHHS C YYE€TOM 3ajad
NPE3eHTALUU U 0COOCHHOCTEN ayIUTOPHUH;

— TMOHHMMATh ¥ HCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHONW M MHIUBUAYaATbHON
paboOThl MpU pELIEHUH Y4YEOHBIX MaTeMAaTUYECKUX 3a7ad, NPUHUMATh LEJb
COBMECTHOHM JEATENbHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHON pabOTHI,
pacnpeneniaTb Buabl paOOT, JOroBapUBaThCs, OOCYKIaThb HPOLECC U pe3ysbTar
paboThl, 00001IaTH MHEHUSI HECKOJIBKUX JIFOACH;

— Yy4acTBOBaTh B I'pyHNOBbIX (popmax paboThl (0OCyXkneHus, 0OMEH MHEHHIH,
«MO3TOBBIE IITYPMBD» W MHBIE); BBIIIOJHATH CBOIO YacTh PaOOTHI M KOOPAUHUPOBATH
CBOM JICHCTBUSI C APYTMMH WICHAMH KOMAaHbI, OLIEHWBAaTh KAaueCTBO pe3yibTara
¥ KauecTBO CBOETO BKJIaJa B OO pe3ysbTaT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM

yY4aCTHUKaMHU BSaHMOI[Cf/'ICTBHH.

PeryisiTuBHbIC YHMBeEpPCaJIbHbIe y4eOHbIe 1eiiCTBUS

Camoopzanuzayus:

— BBIABJIATH NPOOJIEMBI Ui PELIECHUS B KU3HEHHBIX M Y4EOHBIX CUTYyaIUsX,
OPUEHTUPOBATHCS B PA3NMYHBIX MOJAXO0JaX MPUHATUS pelIeHUuH (MHIUBUIYaJIbHOE,
IpYyIIIOBOE);

— CaMOCTOATENIbHO COCTAaBJSATh IUIAH, aJTOPUTM pelIeHUs 3a1adyu (UIu ero
4acTh), BEIOUPATh CIIOCOO pEUICHUS ¢ YYETOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBaTh U KOPPEKTUPOBATh BaPUAHThI PELIEHUI C yUETOM

HOBOW MH(pOpMaLIUU.

Camoxkoumponby:.
— BJIJETh CIOCO0AMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS IpoIlecca U pe3yJibTaTa

PCHICHUA MaTEMaTHYE€CKOM 3agadr, CaMOMOTHBaAIIU 1 pC(bJICKCI/II/I;
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— HIOPCABUACTD TPYIHOCTHU, KOTOPHIC MOI'YT BOSHUKHYTH IIPpU PCIICHHUHA 3a1d4HU,
BHOCUTBb KOPPCKTUBLI B ACATCIIBHOCTb HAa OCHOBC HOBBLIX O6CTO$ITCJ'IBCTB, HafII[eHHBIX
OHII/I6OK, BBIABJICHHBIX TPYHHOCTGﬁ;

— OLOCHUBATBb COOTBCTCTBHUC pC3yJibTaTa ACATCIbHOCTH IIOCTaBJICHHOM OCJIn
H yCJIOBUSM, OOBSICHATH IMPUYWHBI JOCTHXXCHHA WJIIN HECOAOCTUKCHUS LCIN, HAXOAUTD

OILIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IOMOYUOHANbHBLU UHMETITIEKI.
— BBIpaXkaThb AMOIIMU TNPU H3YYCHUU MATEMATHYECKUX OOBEKTOB M (PAKTOB,

AaBaTb OMOIIMOHAJIbHYIO OICHKY PCIICHUS 3a1a1H.

IHPEIMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3ysbTaThl OCBOEHMSI MPOTrpaMMbl yueOHOrO Kypca K KOHILY
oOyueHus B 7 KJacce:

Hcnonp30BaTh MOHATHS MHOXKECTBA HATYPAJIBHBIX YHCEN, MHOXKECTBA ILIENBIX
YuCeJl, MHOXECTBAa pPAlUMOHAJIBHBIX YHMCEI IIPU pPELIEHWH 3aJ1ad, IPOBEICHUU
pacCy)IAEHUN U JOKa3aTEIbCTB.

[Tonnmath U OOBACHATH CMBICI O3UIIMOHHOM 3aMCH HATYPaJIbHOTO YKCIa.

BoinonHsATe, coyeTras yCTHbIE U NHCbMEHHbBIE NPUEMBI, apuPMETHUYECKHE
JEUCTBUS C PALMOHAIBHBIMU YHCIIAMH, MCIIOJIB30BATh CBOWCTBA YHCEN U IIPaBUIIA
JEWCTBUM, IPUEMBI PALIMOHAIBHBIX BBIYUCIECHUN.

BrInonHATL NEUCTBUSA CO CTENEHAMHU C HATYPAJIbHBIMU ITIOKA3aTEISIMU.

HaxoguTe 3HaueHMs 4YHCIIOBBIX BBIPAKECHHUM, COACPKAIIMX PALUOHAIbHBIC
YKCJIa U CTENEHU C HATYpaJIbHBIM [MOKA3aTeNIeM, IPUMEHATh Pa3HOOOpa3HbIE CIIOCOOBI
U TPUEMBl BBIYUCIICHUS, COCTABJIATH M OLEHHUBATh YHCIOBBIC BBIPAKECHUS
IIPU pEeHICHUHU NPAKTUYECKUX 3aa4 U 3a/1a4 U3 JPYTUX YUeOHbIX MPEIMETOB.

OKpyTJIsTh YKcla C 33JaHHOW TOYHOCTBIO, a TAKXKE MO CMBICITY IPAKTUYECKOM
CUTyallMd, BBINOJHATh IPUKUAKY M OLEHKY pPE3yJbTaTa BBIYMCICHUH, OLEHKY
3HAYCHUN 4YHUCJIOBBIX BBIPAKECHHUWA, B TOM 4YHUCJIE MPU PELICHUM NPAKTUYECKUX

3ajga4.
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Pemate TekcToBBIC 3a1auM apU(HMETHIECCKAM CTIOCOOOM, MCTIONB30BaTh TAOJHUIIBI,
CXEMBbI, YEPTEXKH, IPyTrre CPeICcTBa MPECTABICHUS JaHHBIX TIPU PEIICHUH 3a/1a4.

JlokasbIBaTh U MPUMEHSITH MPU PEIICHUH 33]1a4 MPU3HAKYU JITMMOCTH Ha 2, 4, 8,
5,3,6,9,10, 11, npuzHaku AETMMOCTA CYMMBI U IIPOU3BEICHUS LIEJIBIX YHCEIL.

PacknanpiBaTh HAa MHOKHUTENH HAaTypalbHbIE YUCIIA.

CB00OOHO ONEPUPOBATH MOHSATUSMHU: YETHOE YHUCIIO, HEUETHOE YHUCII0, B3AUMHO
MPOCTHIC YUCIIA.

HaxoauTte Hanbob11iA 001N AETUTENIh U HAUMEHbBIIIEE 001ee KpaTHOE YUCET
Y UCIIOJIB30BaTh UX MPU PEILICHUH 3aJ1a4, TPUMEHATHh AITOpUTM EBKinaa.

OrneprpoBath MOHATHEM OCTATKa IO MOJIYJII0, TPUMEHSTh CBOMCTBA CPaBHEHUN
10 MOJYJIIO.

Hcnonb3oBaTh anredpandeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTh €€
B MIPOIECCE OCBOCHUS YUeOHOT0 MaTepHaia.

Hcnonp30oBaTh  MOHATHE  TOXKIECTBA,  BBIMOJHATH  TOXIECTBEHHBIC
npeo0pa3oBaHus BEIPAXKECHHH, TOKA3bIBATh TOKICCTBA.

Breinonuate aeiicTBUs (CIOKEHHUE, BBIUMTAHUE, YMHOXKEHUE) C OJHOWICHAMHU
Y C MHOTOWICHAMHU, MPUMEHSTH (DOPMYJIbI COKPAIIEHHOT'0 YMHOXKEHU (KBaJpaT U Ky0
CYMMBI, KBaJpaT U Ky0 pa3HOCTH, Pa3HOCTh KBaJpPaToOB, CYMMa M Pa3HOCTh KyOOB),
B TOM YHCJIE JJIs1 YIIPOIIEHUS BBIUUCICHUM.

CocraBisaTh W pewmaTh JIMHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHMI O YCJIOBUIO 3aJ]a4d, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a71a4¥ IOJy4YEHHBIN Pe3yJIbTaT.

Crtpouts rpaduku nuHedHbIX GyHKIMA. CTpouTh rpaduk QyHKImu Y = |x|.

OmnuceiBaTh € TIOMOIIBI0  (DYHKIIMIT W3BECTHBIE 3aBUCUMOCTH  MEXIY
BEJIMYMHAMHU: CKOPOCTh, BpEMSs, pPACCTOSIHUE, II€HA, KOJWYECTBO, CTOUMOCTb,
MIPOU3BOIUTEIILHOCTh, BpeMsi, 00beM paldOThI.

HaxoauTe 3HaueHNE QyHKIMH MO 3HAYEHUIO €€ apTyMEHTA.

[Tonumate rpaduueckuii crnoco0 NpencTaBlIeHUs W aHalvM3a WH(opmanuwy,
W3BJICKATh U WHTEPIPETUPOBATh MHGOPMAINIO W3 rpadUKOB peaJbHBIX MPOIIECCOB

U 3aBUCUMOCTEMN.
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Hcnons3oBaTth CcBOMCTBa (YHKUMA JUIsl aHaiW3a Tpa@uKOB pealbHBIX
3aBUCUMOCTEH (HyJaM (YHKUMH, TPOMEKYTKH 3HAKOMOCTOSHCTBA (YHKIIHH,
IPOMEXYTKH BO3pacTaHusi M yObIBaHMA (PyHKIMH, HAuMOOJbIIee U HAMMEHbIIIEEe
3HaYCHUs PYHKIIUN).

Ucnonb3oBath rpaduku Jjsi UCCIAEIOBAHUS TPOLIECCOB U 3aBUCHUMOCTEM,
IIPU pELIEHUU 334 U3 APYTUX yYeOHBIX TPEAMETOB U PEATbHOU KU3HH.

JlenaTe TPUKUAKY W OLUEHKY JIMHEHHBIX W YTIJOBBIX BEJIUYUH MPEIMETOB
B PEAIbHOM KU3HH, Pa3MEPOB IPUPOJAHBIX OOBEKTOB.

Bnaners monsituem «reomerpuueckoe Mecto touek» (I'MT). Omnpenensarsb
OMCCEKTPUCY YTiia U CEPEANHHBIN nepreHauKysip k orpe3ky kak ['MT. [Tonb3oBaThcs
nonsstueMm I MT nipu noka3aTenbCcTBE reOMETPUYECKUX YTBEPKACHUM U IIPU PELICHUN
3a/1ay.

Bianers noHsATHEM KacaTeJbHOM K OKPYXKHOCTH, IIOJB30BATbCA TEOPEMOU
O IEPIECHIUKYJSIPHOCTH KacaTeIbHOM U paJuyca, IIPOBEAECHHOIO K TOYKE KacCaHHs.
Jloka3piBaThb pPaBEHCTBO OTPE3KOB KAaCaTEIbHBIX K OKPYKHOCTH, IIPOBEICHHBIX
U3 OJTHOM TOYKH, U IPUMEHSTH 3TO B PEIICHUH F'€OMETPUYECKUX 3a1a4.

Jloka3piBaTh M IPUMEHSATH MPOCTEUIINE TE€OMETPUYECKUE HEPABEHCTBA,

ITIOHUMAaTh UX HpaKTI/I‘IeCKI/Iﬁ CMBICIJI.

[IpenMeTHble pe3ysbTaThl OCBOCHHUSI MPOTPAMMbl YU4€OHOTO Kypca K KOHILY
oOyueHnus B 8 kiacce:

[lonuMare ¥ WCHONB30BaTh NPEACTABICHUS O PACIIUPEHUU YHCIOBBIX
MHOKECTB.

CB0OOHO OTMEepUpOBATH MOHATHUSMU: KBAJAPATHBIA KOPEHb, apu(DMETHUCCKHI
KBaJIpaTHbIM KOPEHb, HUPPAMOHAIBHOE YMCJIO, HAXOAUTh, OLECHUBATH KBAJpaTHbHIC
KOPHH, UCIOJIb3YsI TIPU HEOOXOAMMOCTU KaJIbKYJISTOP, BBIMIOJHATH IPEOOpa3oBaHuUs
BBIPAKECHUH, COJAEPIKAIINX KBAAPATHBIE KOPHH, UCITOJIB3YsI CBOMCTBA KOPHEU.

Hcnonb30BaTh HayajdbHBIC MPEICTABICHUS O MHOXKECTBE JCHCTBUTEIIBHBIX
YUCeN JJIA CpaBHEHUS, OKPYTJCHUS M BBIUUCICHUH, W300pakaTh JCHCTBUTEIHHBIC

qucjia TOYKaMH Ha KOOpﬂHHaTHOﬁ HpHMOﬁ.
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Hcnonp30BaTh 3amucu OOJBIIMX M MAaJbIX YMCEN C TMOMOIIBIO JECATHYHBIX
npobeil u creneHed uucna 10, 3anmuchiBaTh M OKPYIJIATH YHCIIOBBIE 3HAUYEHUS
pEeanbHBIX BEJIUYUH C UCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPECHUM.

CB00OHO OTMEepUPOBAThH MOHATHEM OCTaTKa MO MOJIYJIIO, IPUMEHSTH CBOMCTBA
CPAaBHEHUM II0 MOJYJI, HAXOIWUTh OCTAaTKH CYMMBI U IIPOM3BENCHHS IO JTaHHOMY
MOZYJIIO.

HaxomuTe nomycTUMble 3HA4YEHHUs] INEPEMEHHBIX B JIPOOHO-paIlMOHATIbHBIX
BBIPAKCHUSX.

[IprMeHATH OCHOBHOE CBOMCTBO paIlliOHAILHOM IPOOH.

BoinonHaTe npuBeaeHue anreOpandyeckux ApoOedl K olleMy 3HaMEHaTelo,
CJI0’)KEHHE, YMHOXKEHHUE, JeJIeHUE anre0pandeckux apo0ei.

BbINONHATE TOXKIECTBEHHBIE TPE0OPAa30BaHUS pAlMOHATBHBIX BEIPAKEHU.

[TpumensTh IpeoOpazoBaHusl BBIPAXKEHUN ISl PEILIEHUs] pa3IUYHbIX 3ajad
U3 MaTEMAaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAIIbHOU ITPAKTUKH.

[IppuMeHAT TOHATHE CTENEHW C LEJbIM  IOKa3aTesieM,  BBINOJHATH
npeoOpa3oBaHus BIPAXKEHU, COIEPIKALUX CTENIEHH C LEIbIM OKa3aTEJIEM.

HaxoauTe nonyctumelie 3Ha4€HHS IEPEMEHHBIX B BBIPAKEHUAX, COACPIKALINX
apu(pMeTuYeCcKre KBaApaTHbIE KOPHH.

Boemonusate  npeoOpa3oBaHUs UpPPALMOHAIBHBIX  BBIPAXKEHUHM, HCHOIb3YS
CBOMCTBA KOPHEMN.

Pemats 1poOHO-paniioHaIbHbIe YpaBHEHHUS.

Pemlare nuHENHBIE ypaBHEHHsS C TlapaMeTpaMH, HECJIOKHBIE CHUCTEMBI
JIMHENHBIX YPABHEHUH C MMApaAMETPaMH.

IIpoBoauTe HCCIEqOBaHUSA YPAaBHEHMM U CUCTEM YyPaBHEHUW, B TOM YMCIIE
C MPUMEHEHHEM IpapHUuecKuX MpeACTaBIeHUH (yCTaHABIUBATh, UMEET JIU ypPaBHEHUE
WIM CUCTEMA YPaBHEHUI PEILICHMS, €CIIM UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauTh OT clOBECHON (GOPMYIMPOBKH 33Jauyd K €€ aiareOpandeckoit
MOJEIM C IIOMOLIBIO COCTABJICHUS YPAaBHEHHs WA CUCTEMBl ypaBHEHWH,

HHTCPIPECTUPOBATL B COOTBETCTBUH C KOHTCKCTOM 3aJlavuu HOqueHHBIﬁ PE3YJIbTAT.
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[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OIICHKH, PeIllaTh
JMHENHbIE HEPABEHCTBA C OJHOM MEPEMEHHON M MX CHUCTEMbI, 1aBaTh rpaduyecKyIo
WLTIOCTPAIIMIO MHOKECTBA PEIICHNN HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

[loHumaTe ¥ HCMOIB30BATh (PYHKIMOHAIBHBIE TMOHATUS U SA3BIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAYEHMsI), OMNPEACNITh 3HAuY€HHE (PYHKIUUA MO 3HAYCHUIO
apryMeHTa, OlpeAeiaTh CBOMCTBA (PYHKIUMU 1O €€ rpaduKy.

Crpouts rpaduku (GyHKIHMA, OMUCHIBATH CBOMCTBA YUCIOBOM (DYHKIIMU IO €€
rpaduky.

Pacrio3naBaTh OCHOBHBIE BHUABI  YETHIPEXYTOJBHUKOB, WX JJIEMEHTHI,
MOJIb30BAaThCSA HMX CBOMCTBAMH TPU PEIICHHH TEOMETPUYECKHX 3aaad. Pazmuvarth
MIPU3HAKU U CBOWCTBA MapaijiesiorpaMma, poMOa 1 MpsIMOYTOJIbHUKA, TOKa3bIBaTh UX
¥ YBEPEHHO MPUMEHSITH MPHU PEIICHUH T€OMETPHUUECKHX 3a7ad.

Pacrio3naBaTh 1LIEHTPaNbHO-CHUMMETPHUYHBIE (GUTYPHl U HCIONB30BATh MX
CBOICTBA MPH PEIICHUU 33]1a4.

Brnagers noHATHSAMH TOAOOUS TPEYTrOJIBHUKOB, KO3 (ULIKMEHTa T0100us,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX TpPEyroJbHUKOB. VMeTh mpezacraBiieHue
0 mpeoOpa3oBaHUM OO0 U 0 MOMO0OHBIX (urypax. Ilomp3oBaThCcsi MpU3HAKaAMU
nonoOus TPEYroJbHUKOB TIPU PEIICHUH TeoMEeTpuyecKkux 3amad. Jlokas3wiBaTh
U IPUMEHATh OTHOLICHUS MPONOPLUOHAIIBHOCTH B MPSAMOYTOJIHBIX TPEYTOJIbHUKAX.
[TpumeHsTh MOI00ME B MPAKTUIECKUX 33auax.

BoiBomuth M ucnonb3oBaTh —HOpocTediue  GopMynibl IS IUIOIIAIM
TPEYTOJIbHHUKA, TapajjiesiorpaMma, pomOa W Tparenud. BeraucisaTs (pa3iuuHbIMU
crioco6aMu) TUIOIIAh TPEYTONBHNUKA U TUIOIIAI MHOTOYTOJBHBIX QUTYD (TIOTB3YSICH,
r7Ie HeOOXO0UMO, KaTBKYJISITOPOM). 3HATH OTHOIICHUE TIOMIAeH MOJOOHBIX (QUTYp
Y TIPUMEHSTH TIPU perieHun 3aaa4. [[puMeHsITh MoTy4YeHHbIE YMEHUS B IPAKTHUECKUX
3aJa4ax.

[IpuMeHsTh TOJlydeHHBIE 3HAHHUS Ha TPAKTUKE — CTPOUTh MaTEeMaTHYECKHE
MOJIETH JUIsSl 33]a4 peasibHOM U3HU M MPOBOAUTH COOTBETCTBYIOIINE BBIYUCICHHUS
C TMpUMEHEHHEeM TNoM00HUs U TPUTOHOMETPUH (IMOJB3YSACh, TA€ HEO0OXOIUMO,

KAJIbKYJIITOPOM).
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[IpenMeTHble pe3ysIbTaThl OCBOCHHS MPOTPaMMbl YU4€OHOTO Kypca K KOHILY
oOyueHus B 9 KJacce:

CBoOOMHO omepupoBaTh TMOHATHUSIMU: KOpPEHb N-i  CTENeHH, CTEeNeHb
C pauMOHAIIBHBIM [IOKA3aTelIeM, HAaxOJUThb KOPEHb N-i CTENEHU, CTENEHb
C palMOHAJILHBIM TIOKA3aTeJeM, HCIOJB3Yys MPU HEOOXOAMMOCTH KaJIbKYJISATOD,
MIPUMEHATH CBOMCTBA KOPHS N-U CTENEHH, CTEIICHU C PAlMOHAIBHBIM ITOKA3aTEIEM.

Hcnonb30BaTh MOHATHE MHOXECTBA JICWMCTBUTEINBHBIX YHCEN MPU PELICHUH
3a7a4, IPOBEJICHUMN PACCYXKICHUHN U JOKA3aTEIbCTB.

CpaBHMBaTL H  yHOPSAJOYMBATH  JICUCTBUTEIBHBIE YHCIA, OKPYIJATH
JICVCTBUTEbHBIC YKCIA, BBINOJHATh NPUKUAKY pPE3yibTaTa BBIYMCICHUW, OLEHKY
YUCJIOBBIX BBIPAKEHUI.

CB0OOHO OmepUpOBaTH MOHITHEM KBAJIPaTHOTO TPEXUJIEHA, HAXOJIUTh KOPHU
KBaJIPaTHOTO TPEXWICHA.

PackiianpiBaTh KBaIpaTHBIN TPEXUJICH HA TUHEUHBIE MHOKUTEIIH.

PemaTe HeCnOKHBIE KBAIpATHBIE YPABHEHHUS C TAPAMETPOM.

Pemrars HECHOKHBIE CHCTEMBI HEIMHENHBIX YPABHEHUM C TAPaMETPOM.

[IpumeHsTh METOABI PAaBHOCUJIBHBIX MPeoOpa3oBaHUM, 3aMEHbI IEPEMEHHOM,
rpaduyecKoro MeTo/1a Mpy peuieHNH ypaBHeHUH 3-1 U 4-i1 CTeneHei.

Pemate ypaBHEHMS, HEpaBEHCTBA W HUX CHUCTEMbl, B TOM YHUCIIC
C OTPAHUYEHUSIMHU, HATPUMED B LEIBIX YUCIaX.

[IpoBoauTe HCCHENOBaHUS YPAaBHEHHM W CUCTEM YyPaBHEHUW, B TOM YHCIIE
C MPUMEHEHHEM TpadUuecKuX MPeICcTaBIeHNi (yCTaHABINBATh, UMEET JI YpaBHEHUE
WJIU CUCTEeMa YPaBHEHUH peIIeHusI, €CIIU UMEET, TO CKOJIbKO, U MpoYee).

Pemate TeKCTOBBIC 33/1a4UM aNTeOPaNnIECKUM CITIOCOOOM.

Hcnonbs30BaTh ypaBHEHMS, HEPABEHCTBA M UX CHUCTEMBbI JUISI COCTABJICHUSA
MAaTEMATUYECKOM MOJEIM pPEANbHOM CHUTyallud WIM [OPUKIAJHOM  3aJauH,
WHTEPIPETUPOBATH NOJTYUECHHBIE PE3YJIbTAThl B 3aJJaHHOM KOHTEKCTE.

CBOOOMHO oOMEpUpPOBATh TMOHATHSIMHU: 3aBUCUMOCTh, (yHKIHS, Tpaduk
byHKIMHM, TOpsMas  OPONOPUUMOHAIBHOCTb, JIMHEWHas  (QyHKIMS, oOparHas

MIPOTIOPIIMOHAIEHOCTh, Mapadosia, TUIepooIa, KyCOYHO-3a1aHHast (PyHKITHS.
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HccnenoBath PpyHKIMIO 10 €€ rpaduKy, yCTaHaBIMBAaTh CBONCTBA (DYHKIIMIA:
o0nacTb OMpeJeNieHUs], MHOXECTBO 3HAUEHUH, HyIM (DYHKIHUU, TPOMEXKYTKU
3HAKOIIOCTOSIHCTBA, IPOMEXKYTKH BO3PACTAaHUS U yObIBaHUS, YETHOCTh U HEUETHOCT,
HauOoJbllIee U HAUMEHBLIEE 3HAYE€HN s, aCUMITOTHI.

Pacnio3naBaTe kBaapaTHuHyl0 (PyHKIHIO MO (popmysie, MPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaibHON KU3HU, PU3UKU, TEOMETPUH.

OmnpenensaTh MonoxeHue rpaduka KBagpaTUYHOW (YHKIUU B 3aBHCHUMOCTH
OT €€ KO3(hPUIIMEHTOB.

Crpouts rpaduk KBaApaTUUHON (PyHKLINHU, OIIMCHIBATh CBOMCTBA KBAAPATUUHON
GbyHKIUU 110 ee Tpaduky.

Hcnonp30BaTh CBOWCTBA KBAAPATUYHOW (DYHKIIUH [l PEILICHUS 3a/1a4.

Ha npumepe xkBaapaTuyHOW (YHKIMH CTPOUTH Trpaduk  (QyHKUUU
y = af(kx + b) + ¢ ¢ momorpo mpeodpazoanuii rpaduka Gyukiuu y=f(x).

NnnrocTpupoBath ¢ MOMOUIBIO TpadrKa peaqbHy0 3aBUCUMOCTb WJIU MPOLECC
10 UX XapaKTEPUCTUKAM.

CB0OOAHO omepupoBaTh MOHATHIMU: MOCIEAOBATEIBHOCTh, apu(pMeTHIYecKas
U T€OMETPUYECKasi TPOTrPECCHH.

3amaBaTh IOCJEA0BAaTEIbHOCTH  Pa3HbIMM  CIIOCOOAMU:  OIMCATENbHBIM,
TaOJIMYHBIM, C TOMOIIbIO (POPMYJIBI N-TO WIEHA, PEKYPPEHTHBIM.

BbINONMHATE  BBIYMCIEHUS C  HCNOJNb30BaHMEM (GopMyl N-TO  4ieHa
apu(PpMETUIECKON 1 TeOMETPUUECKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300paxarb 4jieHbl TOCJIEAOBATEIbHOCTH TOYKAMU Ha KOOPAMHATHOU
IUIOCKOCTH.

Pemate 3a1a4u, CBI3aHHbBIE C YMCIIOBBIMU MTOCJIEI0BATEILHOCTSIMH, B TOM YHCIIE
3aJlayd U3 PpPEATbHOM JKU3HU (C HCIOJNIB30BAHUEM KAJBKYJATOPA, UU(POBBIX
TEXHOJIOTHH).

Pacnio3HaBaTh M NOpPUBOJUTH MPUMEPHl KOHEUHBIX M  OECKOHEYHBIX
NOCJIEIOBATEIBHOCTEH,  OTPAHUYEHHBIX  MOCIEAOBATEIBHOCTEH,  MOHOTOHHO

Bo3pacTaroux (yObIBAIOIIUX ) MOCIEI0BATEILHOCTEH.
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Nmets npeacraBieHne 0 CXOAMMOCTH MOCJIEA0BATEIIBHOCTHA, YMETh HaXOJIUTh
CyMMY OECKOHEYHO YOBIBAIOIICH reOMETPHUECKOM MPOTPeCcCuu.

[IpumeHITh METOT MATEMATUYECKOW MHAYKIIUY MPHU PEIICHUU 33]1a4.

Jloka3pIBaTh TEOpPEMY CHHYCOB M TEOPEMY KOCHHYCOB, HNPUMEHSTH HX
JUISl HAXOXKACHUS PA3IUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIIEHUE TPEYTOJIBHUKOBY),
IIPY PEIIEHUH TEOMETPUUECKUX 3a/1a4. [ [pUMEHATH MOTyYEeHHbIE 3HAHUS ITPU PEILIEHUN
MPAKTUYECKUX 3a7a4.

[IprMeHATs TPUTOHOMETPHUIO B 3a/1a4aX Ha HAXOXKJICHUE IUIOLIAAU, BHIBOJAUTH
U BIIQJIETh TPUTOHOMETPUYECKUMHU (QopMyramMu JUisl TUIOMAAN TPEYroJibHUKA,
napasuiesiorpamMmma, pom0a, Tpamneluu, BBIBOJAUTh W OpUMEHATH (opmyny ['epona
1 (hopMyITy IS TUIOIIAIUA BBITYKJIOTO YE€THIPEXYTOJIbHUKA.

Nwmets npencraBiieHUe 0 TOMOTETUH, IPUMEHSTH B IPAKTUYECKUX CUTYaALUSIX.

Hcnonb3oBath Teopemsl UeBrsl 1 MeHenas 1pu pelieHuu 3aaad.

Hcnonws3oBaTh TEOpeMBbl O BIHMCAHHBIX VIJIAX, yIJIaX MEXAY XOpAaMH
(CeKylUIMMH) U yTiie MEXJy KacaTeIbHOW U XOPAOU MPU PEIICHUH T€OMETPUUYECKUX
3aga4. Jloka3plBaThb W IIPUMEHATH TEOPEMBI O IMPOU3BEACHUU OTPE3KOB XOP/,
O MPOU3BEACHNN OTPE3KOB CEKYIINX, O KBAIPaTe KaCaTEIbHOM.

Bragets noHsITHEM KOOPAMHAT Ha IJIOCKOCTH, pab0TaTh C YPAaBHEHUEM MPSIMOMN
Ha IJIOCKOCTH. BliayieTh MOHATHSAMH yIIIOBOrO KO3 duImeHTa 1 cBOOOIHOTO WICHA,
MOHMMATh HX TEOMETPUUECKUUA CMBICI U CBSI3b YyIJIOBOrOo Kod(duimeHTa
C BO3pacTaHWeM U YyObIBaHWEM JHHEHHOW (YHKIMH. YMETh pemarb MEeTOJ0M
KOOpJIMHAT 3aJlaud, CBSI3aHHBIC C TMAPAJICTBHOCTHIO W MEPHEHIUKYISIPHOCTHIO
MPSAMBIX, IEPECEUECHUEM MPAMBIX, HAXO0KICHUEM TOUEK MEPECCUECHUS.

BeiBOguTh W BIAAeTh YpPAaBHEHHEM OKPYXKHOCTH. lcmosib3oBaTh MeETOX
KOOpAMHAT Uil HAXOXKJICHUS IEPECEYCHUN OKPY)KHOCTEM U mpsAMbIX. Briagers
dbopMynaMu pacCTOSTHUST OT TOYKH [0 MPSMOM, IUIOMAAW TapajuiesorpaMmma
B KOOpJIWHATaX, UMETh MOHATHE 00 OpueHTUpoBaHHOW momaau. [loap3oBaThCs
METOJIOM KOOPAMHAT HA MJIOCKOCTH, IPUMEHSTh €r0 MPU PEIICHUU T€OMETPUUECKHUX
Y IPaKTUYECKUX 3a1a4. [[puMeHsATh METO1 KOOPAMHAT B MTPAKTUKO-OPUEHTUPOBAHHBIX

reOMCTPHUUICCKHUX 3a/javdax.
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Brnagere moHATHEM BEKTOpa. YMETh CKJIAAbIBaTh M BBIYUTATH BEKTOPBI,
YMHOXaThb Ha YHCJIO, BIAJAETh MPAaBWIAMH TPEYTOJIBHMKA W IapajuieJorpamma.
Branete mpakTHYECKMMHM HWHTEPIPETAUMSIMH BEKTOPOB. YBEPEHHO I0JIb30BaThCA
KOOpJIMHAaTaMHU BEKTOpa. BiageTs c10KeHneM U BBIYUTAHHUEM BEKTOPOB, YMHOKEHHEM
BEKTOpa Ha YMCIIO B KOOpAUHATAX.

WNwmets mnpexncraBineHue o 0Oa3uce (Ha IUIOCKOCTH). PackianbiBaTh BEKTOPHI
no ©Oasucy. PacknaaplBaTh BEKTOpbl CHJI € TMOMOLIBIO  MIPOEHUPOBAHUS
U TPUTOHOMETPUYECKMX COOTHOWIEHWH. IIpUMEHATHP MONy4YEHHBIE  3HAHUSA
B IPOCTEHIINX PU3NUECKUX 3a]auax.

Brnagere MOHATHEM CKaIPHOTO MPOU3BEACHUS BEKTOPOB, MOHHUMATh €ro
TE€OMETPUYECKUN CMBICII M YBEPEHHO I0JIb30BATHCS €TI0 BBIPAKEHUEM B JIEKAPTOBBIX
KOOpJIMHATax. 3HaThb AUCTPUOYTHUBHOCTH CKAJIAPHOIO IMPOMU3BEIECHUS U €ro CBS3b
c  mnpoeuupoBaHueM. [IpUMeHATP  CKaNIpHOE  INPOM3BENECHHE  BEKTOPOB
JUISL HaXOXJIEHUs UIMH W YIJIOB. PemaTe reoMeTrpudeckue 3afadyd ¢ MOMOUIBIO
CKaJIsipHOro TpousBefeHus. Mcrnonap30BaTh CKalsipHOE MPOU3BEIECHUE BEKTOPOB
B ajreOpandyecKkux u PU3NYECKuX 3ajiayax.

Brnagete MOHATUSMU MPAaBUIBHOTO MHOTOYTOJBHUKA, JUIMHBI OKPY>KHOCTH,
JUIMHBI YT OKPY’KHOCTH M paJlMaHHON MEPBI yTIila, BEIYUCIATH IUIOMAAL KPYra U €ro
yacteil. [lonumMaTte cmpict uncia nt. [I[puMeHsATh NoJly4eHHbIE YMEHUS NPU PELICHUN
MPaKTUYECKUX 3aJad. 3HaTh HUCTOPUYECKHE CBEACHUS 00 W3MEpPEHUU [JIMHbI
OKPYHOCTH M ILIOIIAN KpyTa.

Nmetsb nipenicTaBiieHre 0 MpeoOpa3oBaHUM IJIOCKOCTH, O ABMKEHUAX. HaxonuTe
OCH, LIEHTPbl CUMMETpPUM (UTYp, UEHTPHl IMOBOPOTA, HAXOJIUTHh KOMIIO3UIUU
npoctedmux npeoOpazoBanuid. [IpuMeHSATh ABMKEHHUS MIOCKOCTH MPU PEIICHUU
reOMETPUYECKUX 3a]aY.

[IpuMeHATh MONyYEHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MATEMaTUYECKHE
MOJIeNIA JJIA 3aJlay peajbHOM KW3HU U MPOBOJIUTH COOTBETCTBYIOIIHME BBHIYMCICHHUS
C MPUMEHEHHEM TNOAO00US UM TPUTOHOMETpUUYECKHX GYHKUUNA (MOJB3YyACh, Tle

HE00XO0IMMO, KAJIbKYJISITOPOM).
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TEMATHUYECKOE INTAHUPOBAHUE

7 KIACC
HaumeHoBaHue
Ne | paspesioB u Tem kypca | Koaunuecrso ®opMma padoThl/XapaKTepUCTHKA
. IIporpammHoe copep:kanue
n/n BHEYPOYHOI 4acoB eI TeIbHOCTH 00Y4AIOIIUXCS
AeSITeJIbHOCTH
1 | Yucna v BEIYUCIICHHUS. Pemenue 3amau noBbilieHHOW cinoxHocTH | UccienoBateabeckasi padora: JeIUMOCTb U €€
JlenmuMocTh Pemrenue 3amaq Ha AETUMOCTb. CBOMCTBA.
Apudpmernyeckuit METOJ pemieHus | Jluckyccusi: COOTHECEHUE THIA 3aJa4d U MOJEIU.
CIOKETHBIX 3aJ]1a4 CpaBHeHHEe apuUPMETHUYECKOr0 U alredpanyeckoro
METO/1a pellleHUs 3aa4; JJOCTOMHCTBA U HEJOCTATKU.
MartemaTuyeckoe COPeBHOBAHHE — PEILECHHE
CIOXKETHBIX 33J1a4 Pa3HbIMU METOAAMU
2 OceBas cuMMeTpUst ®durypsl ¢ oceBoii cummetpueil. [Ipumepsr | MccaenoBareabckass  padora (B TOM — YHCIe
CUMMETPHUHU B OKPYXKAIOIIEM MHpE C UCIIOJIb30BAHUEM «MaTEMAaTHUYECKUX MTaKETOBY).
IMocTpoenue MozaeJeil (B TOM qucie
C UCIIOJIb30BAaHUEM «MAaTEMAaTUYECKUX MTAKETOBY).
IIpoeKT: cUMMETpHS B OKpY’KAIOIIEM MHpe
3 | AnreOpaunueckue 10 CreneHu, MHOrowieHsl, npeobpazoBanue | [IpakTHKYM 1O pelieHuro 3aay.
BbIpa)KeHUS MHOTO4WIEHOB, 1elcTBUS ¢ MHOrowIeHaMu. | McciieqoBaTenbekasi padoTa: Kak HaWTH KOpPEHb

MHorounen cranaaptHoro Buja. CreneHb
MHOIOYJICHA.

Kopuu MHOrounena. Haxoxaenue kopHei
MHOI'OUJIEHA.

JloKa3aTeNbCTBO TOXKIECTB.

Pasueie

IIoaxXoabI K J0Ka3aTCJIbCTBY

TOXACCTB

MHOrousjeHa?
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MHOTrOyTOJIBHUKH
Y T€OMETPUYECKHE

12

CymMMa  BHYTPEHHHMX  YIJIOB  MHOIO-

YroJIbHHUKa M BHCUIHUX YIJIOB BBIITYKJIOT'O

HUccaenoBareabckast padGora (B TOM UHCHE
C HCIOJIb30BAaHHEM «MaTeMAaTHUYECKUX ITaKETOBY):

HEPAaBEHCTBA MHOT'OYT'OJIbHHKA. reOMETPUUECKUE HEPABEHCTBA.
CooTHomieHus: MeXQy cTopoHamH M yrinamu | IIpakTMKYyM 10 pEHmIeHUI0  NPAaKTHKO-OpHEH-
TPEYroJIbHUKA. TUPOBAHHBIX 3a/ad.
HepaBeHcTBO TpeyronbHHUKA. MogpgeaupoBanue ¢ IOMOULIBIO  MPOTrPaMMHBIX
HepaBeHcTBO 0 JUTMHE JIOMAHOI. CpEnCTB
HepaBeHCTBO MeX]ly NEPHEHAUKYIISIPOM
1 HAKJIOHHOM.
PaccrosiHue OT TOUKU 10 NPSIMOit
DyHKIMHU 16 ITouck obnactu onpezneneHus U MHoxecTBa | MceesenoBareabckasi padora (¢ HCIONIb30BaHUEM
3HaYE€HUH QYHKIHH. «MaTEeMaTUYeCKUX IaKeTOB»): B TOM  4YHCIE
Hcnonbp30BaHWe  pas3IMYHBIX CHOCOOOB | CpaBHEHHE CBOWCTB (QYHKIHM U HUX TI'papUKOB
3a/1laHusl QYyHKLIMH. B 3aBUCHMOCTH OT IapaMETPOB
Hcnons3oBaHue CBOWCTB (byHKIHH
JUIsL aHajau3a TpadUKOB pealbHBIX 3aBH-
cuMocTel (Hynu (GYHKIHH, MPOMEXKYTKH
3HAKONOCTOSHCTBA (DYHKIIMHU, TPOMEXKYTKHU
BO3pacTaHust ©  yObIBaHHMA  (YHKIUH,
HauOoJiblllee M HaUMEHbIIEe 3HA4YCHUS
GyHKIMN).
I'paduku, KycodHO-3a/1aHHbIE (YHKIMU
I'eomerpuueckue mecra 6 B3aumHoe pacnosnoxkeHue OkpykHocTu | IIpakTHKyM: NpaKTHUKO-OpPUEHTUPOBAHHBIE 3aJadyu

TOYCK

U MPSIMOU.

[Ipumepsl TeOMEeTpUUECKUX MECT TOUYCK
Ha TJIOCKOCTH.

MeTon reoMeTpHYecKHX MeCT TOYeK
[P PEIICHUH TeOMETPUUYECKUX 3a]1a4

Ha B3aMMHOE PaCIOJI0KEHUE OKPYKHOCTH U NPAMO.
CamocrosiTeqibHOE OTKpPBITHE: 4YTO Takoe [ MT?
IIpakTuky™m 110 pemennto 3amgad Ha [MT
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7 YpaBHEHUS U CUCTEMBI 12 Jluneiinpie ypaBHeHUs W uX cucTeMbl. | CaMOCTOSTEIBLHOE OTKpBITHE: JINHEHbIE
YPaBHEHUI Omnpenenenne 4yuciia KOPHEHW JIMHEWHOIO | ypaBHEHUS W HEPABEHCTBA C IapaMeTpaMHM H HX
YPaBHEHHUS. CUCTEMBL.
Pemrenne JIMHEHBIX ypaBHeHul, | UccsienoBareabckasi padora (B TOM  UHCIE
colepKalluX 3HaK MoayJys. PemieHue | ¢ UCHOJIB30BAHUEM «MAaTEMAaTHUYECKUX IaKETOBY»):
JIMHEWHBIX YPABHEHUM C IIapaMeTpaMHu. JIMHEWHBIE YPaBHEHMs], COACPKAILNE 3HAK MOTYJIS.
Pemienne cucrem nuHeWHBIX ypaBHeHMH | IIpakKTHKYM 10 pEIIEHHIO 3aJad: OT IPOCTOrO
pa3sHBIMU METOJAMU K CII0)XHOMY — PELIEHHE CHUCTEM JIMHEWHBIX
YPaBHEHUN pa3HBIMU METOJAMU.
MaremaTtnuyeckoe COpPeBHOBAHHE —  DCIUCHHE
MaTeMaTUYECKUX 3a7ad MO TeMe
8 ITocTpoenus 8 O6ocHOBaHUsI NPOCTEHIINX IOCTPOCHMH, | JIMCKyCCHsI: Kakue 3aJaud  MOXKHO  pEUIUTh
C IOMOIIBIO LIUPKYJIS JTanbl 3a/Jladd Ha IIOCTPOCHUS, PELICHUE | ¢ NOMOUIBIO LMPKyns W JuHeHku? Kak pemars
Y JIMHEHUKHU 3a7a4 = Ha  IIOCTPOEHHE LUPKYJIEM | 3aauy Ha nocTpoeHue? Yro Takoe HuCCIeq0BaHUE
U JTMHENKON IIpU PELICHUH 3aJa4M Ha IOCTPOeHUE?
IIpakTHKyM 1O pelIeHHIO 3a/ad.
MaremMaTH4YecKoOe COPEBHOBAHHUE — PEILLICHUE 3a/1a4
Ha [IOCTPOEHHUE
OBIIEE KOJIMYECTBO 68

YACOB IIO ITPOTPAMME
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8 KJIACC

HaumenoBanmue
Ne | pasnmesnos uTeM kypca | KoaudectBo ®opma padoTbl/XapaKTePUCTHKA
. IIporpammHoe coaep:kaHue
n/m BHEYPOUYHOU 4aco0B JNeSITeIbHOCTH 00y4ar0INXCs
AeSITeJIbHOCTH
1 | Yucna v BBIYUCTCHUSA 4 Ksagpatublii kopens. Beinonnenue onepauuii | IlpakTukyM 1o pemieHuro 3ajad: OT MPOCTOro
C UppalMOHAIBHBIMU YHCIaMU K CJI0)KHOMY
2 | AnreOpanueckue 4 JpobHo-panmonanbHbie BeipakeHus. Crenenu. | [IpakTUKyM Mo pemieHuro 3afad: OT MPOCTOro
BBIPAKEHUS BrimonHeHne TOXIECTBEHHBIX MPEoOpa3o- | K CIOKHOMY
BaHUU pallMOHAIBHBIX BBIPaKEHUU
3 | LenrpanbHas 8 dopmynupoBKka ompeAereHUs U J0Ka3a- | MceqenoBareabckas padora (B TOM YHCIE
CUMMETpUS TEJIbCTBO CBOWCTB IEHTPAIbHO-CUMMETPHUY- | C UCTIOJIb30BAHUEM «MaTeMaTUYECKUX MaKETOBY):
HBIX (Uryp. CBOMCTBA IEHTPAITHHO-CUMMETPUYHBIX QUTYD.
Henenne orpeska Ha paBHble dacTu | [IpoeKT: 1EHTpanbHasT CHMMETpUS B OKpY-
C IOMOIIBIO HUPKYJIS U JIMHEHKHU YKAIOIIEM MUpE.
CamocTosiTeIbHOE OTKPBITHE. KaK BBIOJIHUTH
JIeJICHHE oTpe3Ka Ha paBHBIC 4acTH
C MIOMOUIBIO HUPKYJIS U JIMHEHKHU
4 YpaBHenus 10 Ksagparubie ypaBHeHus. HUccaenoatenbckasi padora: paBHOCHIHLHOCTH
Y HEpaBEHCTBA Omnpenenenne paBHOCWIBHBIX YPAaBHEHUM. U CIICJICTBHE.
[Ipumenenue cBoWcTB ypaBHeHUN ¢ ogHON | IIpakTHKYM MO pElIeHUIO CIOKETHBIX 3ajad.
MePEMEHHOM. IIpakTHKYM 1O pELICHUIO 3aJay: OT MPOCTOrO
OmnpeneneHne KoJIUYECTBA JACHCTBUTEIBHBIX | K CIOKHOMY — IpOOHO-pallMOHANIbHBIE YPABHEHUSI.
KOpHEH KBaJpaTHOI'O YpaBHEHUS. HccaenoBarenbckas pad6ora (B TOM 4YuCie
Pemenue npoOHO-palimoHaIbHBIX YPaBHEHUH, | C MCITOIB30BAaHUEM «MAaTEMAaTHYECKUX TTAKETOBY):
CBOJIAIIMXCS K JUHEHHBIM WJIM K KBaJIPAaTHBIM | Tpadudeckas HHTEpIpETalHs YPaBHECHUN C IBYMsI
YpPaBHEHUSAM, UCIIOJIb30BaHUE METO/IAa 3aMEHBI | IEPEMEHHBIMM.
IIEPEMEHHOM. MoaeanupoBaHye pa3IMYHBIX CHUTYalHAN
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Pemenne TEKCTOBBIX 3a7ad anreOpanyecKum
CIIOCOOOM: TIepexoj OT CJIOBeCHOU (opmy-
JUPOBKH YCJIOBHS 3a7auM K alnreOpanyeckou
MO TyTeM COCTAaBICHUS YypaBHEHUS;
peuieHue COCTaBJIEHHOTO YpaBHEHUS;
UHTEpIpeTalus pe3yibTarTa.

I'paduueckas wuHTEpHperanuss ypaBHEHUMN

C IByMs ICPEMCHHBIMU

[IpeoGpazoBanue Beenenne nonsTus npeoOpa3oBaHus mMo1o0us CamocTosiTeqIbHOE  OTKpPBITHE: UYTO TaKoe
noaoOus Y TO00HBIX QUryp. npeoOpa3zoBaHue Mo100us?
CooTHomieHus1 B MOAOOHBIX (hUTypax HccaenoBarenbckass padora (B TOM 4Yucie
C MCIOJIb30BAaHUEM «MAaTEMaTHUYECKUX MAKETOBY):
4TO Takoe paxran?
IIpakTHKYM 10 pelIeHUI0 3a7a4y
VYpaBHeHus Pemenue cucreM ypaBHeHHH, B KOTOpbIX 0JHO | IIpakTHKYM MO pelIeHuto 3a1ay.

1 HEpaBEHCTBA!
CUCTEMBI YPaBHECHUII;

HEpPaBEHCTBA

U3 YPAaBHEHUN HE SBIACTCSA JIMHEUHBIM.
I'paduueckass  uHTEpHperauuss  pelIeHUs
YPaBHEHUS C IABYMS IIEPEMEHHBIMU U CUCTEM
ypPaBHEHUN € IBYMs IEPEMEHHBIMH.

Pemlenue HeNMHEWHBIX HEPABEHCTB M UX
chcTeM. PemeHne HEpaBEeHCTB, COAECPIKAIIUX
3HAaK MOZIYJIS.

N3o00paxkeHue peneHnst HepaBeHCTBA C OJTHOM
NIEPEMEHHOW W CHCTEMBI  HEPABEHCTB
HAa KOOPAWHATHOM INPSIMOU, 3aIUCh PEIICHUSA
C IIOMOIIBI0 CUMBOJIOB.

HepaseHcTBO ¢ AByMs IEpEMEHHBIMH.
I'paduuecknii MeTOn  pemICHUS  CUCTEM
HEPABEHCTB C JBYMs IIEPEMEHHBIMU

CamocTosiTeJIbHOE  OTKpBITHE. Tpaduveckas
WHTEpNpETalus PEIICHUS yPaBHCHUS C JIBYMs
MEPEMEHHBIMH M CHCTEM YpaBHEHUU C JBYMs
TepEMEHHBIMH.

IIpakTHKYM 10 pEelICHUIO 3a/1a4.
HccaenoBarenbckasas paGora (B TOM 4Yucie
C HCTIOJIb30BAaHUEM «MATEMAaTHUECKHUX ITAKETOBY):
rpaduyuecKuii METOJ] peIIeHHUs CUCTEM HEPaBEHCTB

C IBYMA NICPEMCHHBIMU
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7 | Joka3arenbcTBa 6 Ouenka 3HaueHMs BbIpakeHHMs ¢ ucnoib- | IlpakTHMyeckasi padora: noCcTpoeHUE MoAEIeH —
HEPaBEHCTB 30BaHUEM HEPABEHCTB. HEpPaBEHCTBO KaK MOJIEJIb PEAIbHONW CUTYyalUH.
[Ipumenenue cBolicTB HepaBeHCTB B Xxone | CamocrosiTeqbHOe OTKpBITHE! METO/IbI
pelLIeHus 3a1a4. JI0Ka3aTeJIbCTBA HEPABEHCTB.
OmnpeneneHne paBHOCUIBHBIX HEPABEHCTB. MaremaTH4ecKoe COPeBHOBAHHME — DEILCHHE
Jloka3zaTenbCcTBO HEPABEHCTB. 3a/1a4 pa3HbIMU METOJaMHU.
Pemienue TtekcToBRIX 3amau ¢ nomoiibio | McesenoBaresabckast padora: JUHEWHOe
JIMHEWHBIX HEPABEHCTB C OJTHOW MEPEMEHHON. | HEPABEHCTBO C OJIHOM NEPEMEHHON C MapaMeTpoM
HccnenoBaHue  JIUHEMHOTO  HEPABEHCTBA
C OJTHOM IEPEMEHHOH C IapaMeTPOM
8 | IIpsmoyronbHbIE 6 JlokazaTenbCcTBO COOTHOIIEHUH Mexay | [IpaKTHKYM 10 pEIIeHUI0  IPaKTUKO-OPHEH-
TPEyTrOJIbHUKHU MPOTIOPIIMOHATBFHBIMH OTPE3KaMU B TPSIMO- | THPOBAHHBIX 3ajay.
YTOJIBHOM TPEYTrOJIbHUKE. CamocTosiTeJIbHOE OTKPBITHE: 4YTO s 3HAIO
[IpyuMeHeHne COOTHOIICHUNW TIPW PENICHUHU | MPO NPSIMOYTOIbHBIN TPEYroJIbHUK?
reoOMeTpUYECKHUX 3a1a4 MartemMaTHnyeckoe COpPeBHOBAHME — pEIICHUE
3a/1a4 pa3HBIMHU METOIaMU
9 | Oyskuun 4 [Touck obnactu ompeneneHus U MHoxkecTBa | MccienoBareabckasas padora (B TOM 4YuCie
3HAYEHUH PyHKIUU. C HUCTIOJIb30BAHUEM «MATEMATHUYECKUX MAKETOBY):
I'padux  dynkiuun  k/X. DyHKIUS BUAa | WCCIIeIOBaHUE PYHKITHAM.
(ax + b)/(cx + d) CamocTosiTeIbHOE OTKpPbITHE: (QYHKIUS BHIA
(ax + b)/(cx +d)
10 | Yucna 1 BBIYUCIICHHUS: 10 ®opmynupoBka omnpeneseHus aenuMmoctd | McesienoBareabckas padora: 1eIMMOCTb.
JEIUMOCTh HalleJI0, 4YHCEeJ, CPaBHUMBIX 10 JaHHOMY | CamMocTOsiTeJibHOe  OTKPbITHE:  CPAaBHEHHE
MOJIYJIO. 10 MOJIYJIIO.
BrinonHeHue neneHus ¢ OCTaTKoM. IIpoOieMHBIIT NPaKTHKYM: peEIIeHHE 3a7ad
Jloka3zaTenbCTBO M INPUMEHEHHE CBOWMCTB | HA IIOUCK OCTAaTKOB CYMMbI M IPOU3BEACHUS
CpaBHEHHUH 10 MOJYIIIO. 10 MOJIYJIIO.
Haxoxxnenue ocCTaTkoB CyMMBI M Tpou3- | MaTeMaTHieckoe COPeBHOBAHUE — pEIICHUE
BEJICHUSI 110 JAHHOMY MOJYJIIO 3a/1a4 Ha J€JTUMMOCTh ¥ CPaBHEHUE 110 MOAYJIIO
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOT'PAMME
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9KJIACC

HCPAaBCHCTBA U UX

CHCTCMBI

HaumenoBanmue
Ne | pa3zpgesioB u TeM Kypca ®opMma padoThbl/XapaKTepHUCTHKA
. IIporpammHoe coaep:kaHue
n/n BHEYPOYHOM JeITeJIbHOCTH 00Y4AI0IIUXCS
AeSITeJIbHOCTH
1 | YpaBHenus 12 buxBanpaTtHbie YpaBHEHHUS. Meroasl | CamocTosiTe/IbHOE OTKPBITHE! pelieHue
U1 HEPABEHCTBA: PaBHOCHJIBHBIX ~ TIpeoOpa30BaHMii, 3aMEHBI | ypaBHeHUM 3-i 1 4-i1 CTeNICHEH.
ypaBHEHUS, MIEPEMEHHOM, rpaduueckoro Merona | IlpakTukyMBbI 110 penIeHUIO 3aJad: OT IIPOCTOro

MIPY pEIICHUN ypaBHEeHUH 3-i 1 4-i1 cTerneHe.
Pemienne HepaBeHCTB, coJepKallUX 3HaK
MOZYJIS.

HepaseHncTBo ¢ 1ByMsI IEpEMEHHBIMH.
rpauueckoro

IIpumenenune MeToAa

pelIeHUsT CHUCTEM HEpPaBEHCTB C JBYMs
NIEPEMEHHBIMHU.

Pemenne n1poOHO-pallMOHAIBHBIX YpPaBHEHUI
Y HEPABEHCTB.

rpaduKoB ypaBHEHHUIA,

B TOM 4YHCJIE C HCIIOJb30BaAHHCM I_[I/I(l)pOBBIX

ITocTpoenue

pecypcos.

I'paduueckas WHTEpIpeTaIus peieHus
YpaBHEHUS C JBYMs MEPEMEHHBIMU U CUCTEM
YpaBHEHUU C ABYMSI IEPEMEHHBIMH.
Hccnenoanue CHUCTEM HEJTMHEHHBIX
YpaBHEHUH C TapaMeTPOM.

Pemenne HepaBeHCTB ¢ IByMs NIEPEMEHHBIMHA

U UX CUCTEM

K CIIO)KHOMY — JIPOOHO-paIlMOHAJIbHBIE YPaBHEHHUS
Y HEPAaBEHCTBA.

HccaenoBatenbckne padoThbl: pelieHue 3aaay
C MapaMeTpaMM — ajreOpandeckuM MeETOJIOM;
(B TomM  umcie

rpaguueckuM  MeETOAOM

C HCIIOJIB30BaAHUEM «MATEMATHUYCCKHUX HaKCTOB)))
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Pemenue
TPEYTOTHLHUKOB

@opmynbl IPHUBEACHHUS.

Pemienne mnpakTHdyeckux 3agad € HMCIOJb-
30BaHUEM TEOPEMbl KOCHHYCOB U TEOPEMBbI
CHUHYCOB.

®opmyna IT'epona. dDopmyna MIOMIAAU
BBIITYKJIOTO Y€THIPEXYTOJIbHUKA.
COOTHOIIIGHUSI MEXITYy TPUTOHOMETPUUECKUMU
(GYHKITUSMH.

[Ipocreitmme GopMynsl NpUBENCHHUS U3 T'eO-
METPUYECKUX COOOparkeHHH.

Peumienue 3amay ¢ MCMNOJB30BaHUEM TEOPEM
KOCHHYCOB M CHHYCOB, HaXx0)KJI€HUE pajauyca
ONMCAaHHOM OKPY>KHOCTH

IIpakTUKYMBI TI0 PEIICHUIO 3a7ad.
MareMaTH4ecKOe COpPEeBHOBaAHHME — pEIICHUE
F€OMETPHUYECKUX/TTPAKTUKO-OPUEHTUPOBAHHBIX

3a1a4 pasHbIMHU ME€TOJaMU

Anrebpanyeckue
BBIPAKEHUS

CreneHb ¢ pallMOHAJIBHBIM [TOKA3aTENIEM.
Onpenenenne KOpHA N-i CTENEHU U CTENEHU
C pallMOHAJIBHBIM MTOKA3aTEeJIEM.

[Ipumenenune omnepanuu H3BJICYEHUS KOPHS
N-ii CTENIEHH, UCTIONIB3YSI TPU HEOOXOAUMOCTH
KaJIbKYJISITOP.

Beruucnenue 3HavYeHHs] CTENEHUW C palMO-
HaJIBHBIM TTOKa3aTeleM.

Ouenka 3HayeHUM KOpHSI N-i  creneHu,
3HAYCHUE CTEIMEeHU C PaIMOHAIBHBIM MOKa-
3aTeIeEM LEIbIMU YHUCIAMU U JE€CATUYHBIMHU
JIPOOSMH.

CpaBHeHME ©  YHOOPSAJOYMBAHUE  PalHO-
HaJlbHBIX W HMpPpAlMOHAJIBHBIX  YHCEII,
3alIMCaHHBIX C IOMOULIBIO KOPHS N-U CTENEHH,
CTEIIEHU C PAL[MOHAJIBHBIM IT0KA3aTEIIEM.

IIpakTHKYM 1O pELICHUIO 3aJay: OT MPOCTOrO
K CIIOXKHOMY.
MartemaTHuyeckoe COpeBHOBaHHE
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BrinosniHeHUe TOXIECTBEHHBIX Mpeodpa3o-
BaHUU BBIPAKECHUN, COJEpPKAIUX KOPEHb N-U
CTENEHU, CTENEeHb C  PaluOHAIbHBIM
[IOKa3aTeseM

ITomoGue
TPEyroJbHUKOB

Teopembl O OPOM3BEIEHUH OTPE3KOB XOPI,
TEOpPEMBI O MPOU3BEJACHUH OTPE3KOB CEKYIIHUX,
TeopeMa O KBaJpaTe KacaTeJlbHOM, TeopeMbl
Yerl 1 MeHemnasl.

HccnenoBanme, B TOM YHCIIE C HOMOIIBIO
IU(PPOBBIX PECYypCOB, M3ydaeMbIX KOHQHTY-
parui.

[IpumeHeHne MaHHBIX TEOpPEM MPHU PEIICHUH
reOMETPUUYECKUX 3a]1ad.

3HAKOMCTBO C TMOHSITHEM TOMOTETHHU, C €ro
NPUMEHEHHUEM, B TOM YHCJI€ B MPAKTHUYECKHUX
CUTYaIUsX

CamocTosiTeJibHOE OTKpPbITHE (B TOM YHCIE
C UCTIOJb30BaHUEM «MATEMAaTHICCKHUX ITAKSTOBY):
Teopemsl UeBsl 1 MeHemast.

IIpakTHKYM 10 pelIeHUIO 3ajad.

I[IpakTUKYyM T1I0 TOCTPOCHHIO JUHAMHUYECKUX
MoJieIel ¢ TOMOIIbIO MPOTPAMMHBIX CPEJICTB.
Hccaenopateabckasi padora ¢ [OMOIIBIO
MIPOTPAMMHBIX CPEJICTB: TOMOTETHS M €€ CBOMCTBA

DyHKIUU

10

[TonsiTHe «QYHKIHISDY.

IIpumenenne CBOMCTB  (YyHKIMIl:  HyIu
GYHKIMH, TPOMEXYTKH 3HAKOIOCTOSHCTBA
byHKIINH,
u yObIBaHUS (DYHKIIMH, YETHBIE U HEUYETHBIC

MIPOMEXKYTKHU BO3pacTaHUs
¢byHKuuy, HauOonbllee U  HaWMEHbIIEe
3Ha4YeHMs GYyHKIHMH MPU PEIICHUH 3a]1a4.
ITocTpoenue rpapuxkoB GpyHKIUI ¢ TOMOULIBIO
npeoOpa3oBaHMil BUa:

f(x) =»f(x) + a; f(X) = f(x + a); f(X) = kf(X),
f(x) >f(| x [), £(x) = [ £(x) |.

PacnoznaBanue CTETMEHHBIX byHKIIHHA

" IMOCTPOCHUC 3CKU30B Fpa(bI/IKOB CTCIICHHBIX

HccnenoBarenbckasi padora (B TOM 4YuCTe
C HUCIIOJIb30BAHUEM «MAaTEMATHUYECKUX MAKETOBY):
IToBenenue ¢byHKIIMN u ee  rpaduka
B 3aBUCHMOCTH OT ITapaMeTpa.

IIpakTHKYMBI 10 PELICHUIO 3aJa4: MOCTPOCHUE
rpadukoB QyHKumii y= VX , Yy = 3Wx, ¥y = | X |;
C TIOMOULIpI0 IpeoOpa3oBaHUM M  INpOBEpPKa
C UCTIOJIb30BAaHHEM TPOTPAMMHBIX CPEACTB
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GyHKIUIA ¢ HaTypalbHBIMU IOKa3aTeNIsIMU
pa3HON YETHOCTH.

Hcnons3oBaHue CBOWCTB rpa)MKOB
CTENMEHHBIX (QYHKIUHA € HaTypaJbHBIMHU
MIOKa3aTeJsIMU NPU PELLICHUH 3a/1a4.

[ToctpoeHne rpadukoB GYHKIUNA Y = \/;,

y=3Vx,y=|x|

MeTtona koopuHAT

[TapamienpHOCTs W NEPHEHAMKYJISIPHOCTH
HpsIMBIX (Yepe3 yriaoBoit KoahGUIMEHT).
HaxoxzaeHue mnepecedeHUil OKpyX HOCTEN
U IOpsAMBIX B KoopauHarax. Dopmyna
paccTosIHUS OT TOYKH JI0 IPSIMO.

[Inomane napasmienorpaMma B KOOpJAUHATAX,
MOHATHE 00 OPUEHTUPOBAHHOM TUIOIIAAH.
IIpumeHeHne MeTo1a KOOPJAUHAT B IPAKTUKO-
OPUEHTHPOBAHHBIX T€OMETPUYECKUX 3a]adax,
uccie0BaHue MIPUIIOKEHHUS MeToaa
KOOPJMHAT B BBIYUCIUTEIBHONM MaTeMaTuKe
1 uHpOpMaTHKe

CaMocTosiTeIbHOEe OTKPBbITHE: KaK pEIINTh
FEOMETPHUYECKYIO 3a7ady C IMOMOINBIO ammapara
anreOpsI?

HUccaenoBareabckasi padora (B TOM YHCTe
C MCIIOJIb30BaHUEM «MAaTEMAaTHUYECKUX MaKETOBY):
pelleHne TPaKTUKO-OPUEHTHPOBAHHONH TE€OMETpH-
YEeCKOH 3a/1auul METOJ0M KOOPJUHAT.
MaremaTH4YeCKOe COpPEeBHOBAaHHE — peUICHUE
TeOMETPUUYECKHUX 3324 pa3HBIMH METOAAMHU

YucnoBwle
HOCJIE€N0BATEIbHOCTH U
Mporpeccuu

Onpenenenue BUIOB IOCIENOBATEIBHOCTEM:
OTpaHUYeHHas MOCJIEI0BAaTEIbHOCTh, MOHO-
TOHHO Bo3pacTatoniasi (yObIBaroIas) Mocieao-
BaTenbHOCTh. [lpencraBieHne OECKOHEUHBIX
MEPUOAMYECKUX IPOOEi B BUIE OOBIKHOBEHHBIX.
3HAKOMCTBO C  MOHSATHEM  CXOJUMOCTH
MOCJIE0BATEIbHOCTH, HAXO0XKJIEHUE CYyMMBbI
OECKOHEYHO YyObIBalOllell TreoMeTpUYEeCcKOn
IIPOrPECCHH.

[Ipumenenue MeToza MaTeMaTH4eCKOi
WHAYKITUU

HccaenoBareabckasi padora: MMOBECHUC
MOCJIE0BATEILHOCTE — OT THIIOTE3bl A0 JOKa-
3aTeIbCTRA.

Jluckyccusi Ha OCHOBE PpelleHMs 3a/Jay4:
sBasiercst i1 MMM yHuBepcanbHbIM?
CamocTosiTesibHOEe OTKpbITHE: MMU — MeTox
JIOKa3aTeNnbCTBA: CyMMa  4YJE€HOB  MOCHIENO-
BaTCIbHOCTH.

I[IpakTUKYM 10 pENIESHUIO 3a/1a4: JOKa3aTeIbCTBO
HEPABEHCTB U J0Ka3aTeIbCTBO Aenumoctd MMU
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8 JIBIDKEHHUS TUIOCKOCTH

10

Lenrpanpnas  cummerpua. LleHTpanpHO-
cummetpuynbie ¢urypsl. IloBopor. Oceas
CHUMMETpHS. durypsl, CHUMMETpPHUYHBIE
OTHOCUTEIHHO HEKOTOPOU OCH.
[TapannenpHBIN TIEpEHOC.

[lonsiTve JBUXKEHHMS W €ro  CBOMCTBA.
PaBenctBo duryp.

[IposiBneHuss  cUMMETpUM B TIPHUPOJE,
JKHUBOTIUCH, CKYJIBIITYPE, apXUTEKTYpE.
Komnozunun JBUKEHUM (mpocretimue
IPUMEpHI).

[IpumeHeHne B pelIeHUH TIeOMETPUUYECKHUX
3a1ay

HUccaenoBateabckasi padora (B TOM YHCIE
C HCIIOJIb30BAaHUEM IIPOTPaMMHBIX CpEICTB):
KOMIIO3MIUS IBU)KEHUM.

CamocTosiTeJIbHOE OTKpPbITHE: (OPMYIUPOBKA
BBIBOJIOB O CBOMCTBAaX KOMITO3UIIUI IBUKEHUH.
IIpoekr: npeodpa3zoBaHus (mBUXKEHUS)
B HCKYCCTBE

OBIIEE KOJIMYECTBO
YACOB I10 IPOI'PAMME
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