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Pabouast mporpamma Kypca BHEYPOYHOW JAESITENBHOCTU «TpyIHBIE BOIPOCHI
MaTeMatuku. /-9 kiacce (nanee — [IporpaMmma) BKITIOYAET MOSICHUTEIBHYIO 3aITUCKY,
colepkaHue OO0ydeHHs, IUIaHUPYEMbIE pe3yJbTaThl OCBOEHUS IPOrpPaMMBI,

TEMATUYCCKOC IIJIAaHUPOBAHUC.

MHNOACHUTEJIBHASA 3AIIMCKA

OO0mas xapakTepucTHKa Kypca

Hacrosmas pabouast mporpamMma Kypca BHEYPOUHOU AesiTenbHOCTH « [pyHbIe
BOIIPOCHI MaTEMaTUKH. 7—9 Kiacchl» pa3padoTaHa B COOTBETCTBUU C TPEOOBAHUSAMHU
dbenepaabHOro rocy1apCTBEHHOTO 00pa30BaTEIBLHOIO CTaHAapTa OCHOBHOTO OOIIETO
oOpazoBanus (manee — ®I'OC OOO) u HampaBiieHa HAa OPraHU3aLUI0 O0y4YEHUs
MaTEeMaTUYECKOMY COJCpPKAHUI0, BBIXOJsAIIEMY 3a pamMku DepepanbHoil pabodeit
porpamMmsl 1o yuyeOHoMy npeamery «MaTtemaTuka» (0a30Bblid ypOBEHb) OCHOBHOIO
oOmrero oopazoBanus (nanee — OPII), ¢ yueTom UCTIOIB30BaHUS BUAOB JEATEILHOCTH
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 HampaBieHUHM METOJAMYCCKUX PEKOMCHIAIINID
M0 OpraHU3allMM BHEYPOYHOU JAESITEIIBHOCTH B pPaMKax peau3alid OOHOBJICHHBIX
(denepalbHbIX TOCYAAPCTBEHHBIX 00PA30BATENbHBIX CTAHAAPTOB HAYAIBLHOTO OOIIEro
¥ OCHOBHOTI'O 00IIIEro 00pa3oBaHus;

— pacnopsbkerne [IpaButenscTBa Poccniickoit ®denepartuu ot 19 Hosiops 2024 T.
Neo 3333-p «O0 yTBEep)XJICHHH KOMIUIEKCHOTO IIJJaHA MEPOIPHUATHH IO MOBBIIISHUIO
KauecTBa MaTeMaTHYeCKOTO M €CTECTBEHHO-HAYYHOTO OOpa30BaHUS HA TEPUOJ

1o 2030 romay.

AKTYaJIbHOCTB Kypca

B ycinoBusix peanuzanuy TakoOM CTPAaTErMYECKOM 3a/1aud, Kak JOCTHKECHUE
TE€XHOJOTMYECKOI0 CYBEPEHHUTETa CTpPaHbl, Mepe]] MaTeMaTHYeCKMM 00pa3oBaHUEM
B 4YHMCJI€ TJABHBIX IIOCTaBJICHbI CIEAYIOLIME LEIU: Pa3BUTHE TBOPYECKUX
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¥ HUCCJIENOBATEIHLCKUX CIIOCOOHOCTEN OOydYarommxcsi, WX MOATOTOBKA B MPOIIECCE
oOydeHHs] MaTeMmaTHkKe 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.

OcBoenne  mpemiaraemoit  Ilporpammbl  coOcOOCTBYET — MOBBIIICHUIO
y 00y4aromuxcsi YpOBHS MOTHBAIMU K M3YYCHHIO MATEMAaTHUKU, K MPOJOJIKEHUIO
n3ydenuss mareMatuku B 10-11 kmaccax Ha yriryOJI€HHOM YpPOBHE W OPHCHTHPYET
Ha BBIOOpP E€JUMHOTO TOCYAApCTBEHHOIO 9K3aMEHAa MO MaTeMaThKe MPOQUIBHOTO
ypoBHs. Kpome Toro, ocBoenue npenaraemoro B [Iporpamme conepxanus mo3BOJISIET
pacliupuTh KpPyr peElIaeMbIX MAaTEMAaTHYECKUX 3aJad 32 CYeT BKIIOYEHUS
MpOoOJIEMHBIX, HECTAHAAPTHBIX 3aJlad, 3a/1a4 MPUKIAJHOTO XapaKTepa, BHIMOJIHEHUS
HCCIIEIOBATENbCKUX padOT, B TOM YHUCIIE C MEXIIPEAMETHBIM COJIEpKaHUEM, U3YUEHUS
JIOTIOJIHUTENBHBIX BOIPOCOB KaK TEOPETUUECKOr0, TAK U MIPAKTHUECKOTO XapaKTepa.

[Ipenycmotpennbie [IporpamMmoil BHUABI JESITEIBHOCTH — HWHAWBHUAYAIbHAS
W TPYIIOBas MPOEKTHAasT M MCCIEN0BATENIbCKAsl JEATeIbHOCTh — CIIOCOOCTBYIOT
Pa3BUTHIO TO3HABATEIbHBIX, PETYJISTUBHBIX W KOMMYHUKATUBHBIX YMEHHUM
oOyuatomuxcsi. IIporpamMma COOTBETCTBYET WUJEE paCIUIUPEHUS PUKIATHON
HAIPaBJICHHOCTH Kypca MaTeMaTHKA Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS.
Peanuzammst kypca crmocoOCTBYeT BBISBICHUIO TAJAHTIWMBBIX W OJAPCHHBIX
oOyyJarommxcsi, MOJJIEP,KKE UX TaJaHTOB U PA3BUTHUIO CITIOCOOHOCTEM.

B GonbmmHCTBE TEM Kypca IpeanoiaraeTcs BhIIIOJHEHUE UCCIIEeI0BAaTEIhCKIX
paboT. YueOHOE wuccieoBaHME [0 MaTeMmaTuke B 7-9 Kjaccax mpejanosaraert
MOJIyYCHHUE CYObeKmugHo HOBOTO JUIsl OOydYaromierocs pesyjbTaTa W HampaBIIEHO
Ha (OPMUPOBAHUE UCCIICOBATEIHCKUX YMEHUHN: BhIICTICHUE MPOOJIEMBI, OpTraHU3aIls
W aHaJIU3 JAHHBIX, BBIIBM)KCHUE TUIIOTE3bI, IPOBEPKA TUIOTE3bI, (OPMYIUPOBAHKE
BBIBOJIOB U MPECTABICHHUE PE3YyJIbTATOB HA TPAMOTHOM MAaTEMaTUYECKOM SI3bIKE.

[Iporpamma MoskeT OBITH BOCTpeOOBaHA OOYYAIOIMIMMHUCS, KOTOPHIE HUMEIOT

HHTCPCC K UIBYUCHHIO MATCMATUKHU, TOTOBATCS K Y4aCTHUIO B OJIUMITHMAJaX IMKOJbHUKOB



10 MaTeMAaTUKE U YTIIyOJIeHHOMY U3yUEHHUIO0 MaTEMaTUKU Ha YPOBHE CPEIHEr0 0011Iero

oOpa3oBaHUs.

Heap u 3aga4n Kypca

Peanuzanuss BHEYpOYHOUM JI€ATENBHOCTH SBJISIETCS HEOTHEMJIEMOM YacCThIO
oOpa3oBaTenpHOTO  TIpollecca, obOecrmednBas B TOM  YHCJIE€  BO3MOXXHOCTH
dbopMupoBaHus 00pa3OBaTEIbHBIX MPOTPAMM PA3NMUYHOTO YPOBHS CIIOKHOCTH
Y HANpaBJICHHOCTH C y4eTOM 0Opa3oBaTeNbHBIX MOTPEOHOCTEH M CIOCOOHOCTEM
00yJaromuxcs, BKIII0Yask OJIapCHHBIX JETEH.

Hear Ilporpammel — oOecneuuTh WHAUBUAYAIbHbIE  HOTPEOHOCTU
oOydaromuxcss B HM3yUYEHUU COJIEPKaHUS MaTEMaTHKH, BBIXOMAIIETO 33 paMKu
porpamMmsbl 0a30BOTO YPOBHSL.

3apaum xypca:

1. IToBbllIeHHE YPOBHS MaTEMaTUUYECKON MOJrOTOBKY O0YUaIOUIUXCsl, pa3BUTHE
YCTOWYHBOTO MHTEpECa K ydeOHOMY IIpeaMeTy «MaremaTnukay.

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

3. YriyOnenue u 3akperuieHne 0a30BbIX 3HaHUH, POPMUPOBAHUE YCTONYMBBIX
HABBIKOB PEIICHUS] HECTAHAAPTHBIX U OJMMITHATHBIX 33]1a4, OCBOEHUE HECTAaHIAPTHBIX
MOJIXOJIOB U OPUTHHAIILHBIX PEIICHHH.

4. O3HaKOMJICHHUE C IOTIOJHUTEIBLHBIMH pa3/ielaMyd MaTEMATUKH, BEIXOIAIITUMU
3a paMKu 0a30BOTr0 Kypca.

5. Bocriutanue caMoCTOATENBbHOCTH, HACTOMYMBOCTH M OPTraHW30BaHHOCTU
B XOJI€ PEIICHUS CIOXKHBIX 3a/1a4.

6. PazBuTe HABBIKOB KOMAaHJIHOW pabOThI, APYKECKOro COMNEPHUYECTBA
U 37I0pPOBOM KOHKYPEHLIUHU CPEIN CBEPCTHUKOB.

7. [TonroroBka 00y4JarOMUXCsl K y9aCTHIO B MIKOJIBHBIX, PAHOHHBIX, TOPOACKHUX,
pPErMOHANIBHBIX, BCEPOCCHUMCKUX OJUMIMNAAaX, KOHKypcax M COpPEBHOBaHUSX

I10 MaT€EMaTHKeE.



8. [loBplllIeHUE  YpPOBHSI  IPaMOTHOCTH B OOJACTHM  MCIIOJIb30BAaHUS
«MaTeMaTUYECKUX MAKETOBY», 00€CIIEUYMBAIOIINX ABTOMATH3ALMIO POLECCOB MMOUCKA,
aHann3a, o0pabOTKH, CO3AaHMd, mepedaud, (Gopmanu3anuu (B BUAE CTaTUYECKUX
U TUHAMUYECKHUX IPpa(UKOB, AMArpaMM U IIPoYeil BU3yaau3aluil pe3ysibTaTOB aHAJIN3a
U MaTEeMaTUYECKUX 3aKOHOMEpPHOCTEH) B IMpolecce Y4YeOHOW JeATEeIbHOCTH
IPU U3YyYEHUH MaTEMaTHKH.

9. Pa3BuTHE TBOPUECKHUX CIIOCOOHOCTEHN, TEOPETUUECKOTO MBIIIJICHUS HA OCHOBE
UCIIOJIb30BaHUs IU(PPOBBIX MHCTPYMEHTOB (B TOM YHCJIE «KMATEMAaTUYECKUX MTAKETOB))
B o0sacTd MOAENUPOBAHUSA, WMWUTAMU W HMHTEPOpPETAlUud  aOCTPaKTHBIX
MaTEMaTUYECKUX 0OBEKTOB U 00pa30B B BUJE PA3IMYHBIX BU3yAIH3alUi (B TOM YUCIE
IPOCTPAHCTBEHHBIX OOBEKTOB).

[Iporpamma pazpaboTaHa ¢ ydeToM pekoMeHaanui denepaibHol padoyeit
IporpaMMbl BOCIUTAaHUS. B 4acTHOCTH, OHA YUUTHIBAET IICUXOJIOTO-TIE1arOrMYeCcKHe
O0COOEHHOCTH COOTBETCTBYIOLIEH BO3PACTHOM KATETOPUH O0YUYarOIIUXCS.

Takum o0Opa3om, peamuzauusi I[Iporpammbl  COAEHCTBYET IOJIYYEHHUIO
CJIEIyIOIIUX PE3yJIbTaTOB:

— JIOCTHKEHUE 00yUYaroIUMHUCS IJIAHUPYEMbIX JTUYHOCTHBIX, METAIPEIMETHBIX
U TpPEeIMETHBIX Pe3yJbTaTOB, B T. Y. COOTBETCTBYIOLIUX YINIyOJEHHOMY YpPOBHIO
U3YyYCHUS MAaTEMaTHKHU;

— pa3BUTHE JIMYHOCTHU OOyYAOIIMXCA, OPMUPOBAHUIO U yIOBIETBOPEHUIO UX
COLIMAJIbHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;

— caMopeay3alysa 00y4aroMXcs Yepe3 y4acTUe BO BHEYPOUHOU AEATELHOCTH.

MecTo kypca B 00pa3oBaTejibHOM Npolecce

Bo ®I'OC OOO nnsa oOs3aTenbHOr0 OOY4YEHMsI YTBEPXKACHBI J1Ba YPOBHS
OCBOEHUSI pabOYMX MPOTpamMM IO MaTeMaTuke: 0a30BBIA M yTIyOJCHHBIN, HAaUMHAS
c 7 xnacca. ConepkaHue MpPOrpaMMbl MO MaTeMaTuke (yriayOJeHHBIN YpOBEHb)
HAIpaBJIEHO Ha Y/JOBJIETBOPEHHE TIOBBIIICHHBIX  3alpOCOB  OOyYaroOIIUXCS,

CTpeMsIIIMXCA K 0oJiee TIyOOKOMY OCBOCHHIO IIPEIMETHBIX pe3yibTaToB. [Iporpamma



Kypca BHEYPOYHOW JEATEIbHOCTH «TpyaHBIE BOIPOCHI MAaT€MAaTHKW» HaIlpaBlCHA
Ha pACIIMPEHUE 3HAHUIM 00YyUYarOIMUXCs [0 MATEMATUKE sl KJIACCOB C 0053aTEIbHBIM
0a30BbIM YPOBHEM OOYUYEHMSI MATEMATHUKE.

TemaTnueckoe UIAHUPOBAHUE B MPOrPaMMeE Kypca BHEYPOUHOU JIEATEINbHOCTH
«TpynHble BOIIpOCHI MaTe€MaTHKW» COCTaBJICHO TaK, 4YTO pacIpeaciieHue
COJIEPKATENbHBIX PA3/I€JIOB B HEM CHUHXPOHU3UPOBAHO € 0053aTeIbHON MpPOrpaMMoin
0a3oBoro ypoBHA. Peanuzanus copepxanusi mpejuiaractcss B (popmax, OTIUYHBIX
OT ypouHbIX. CllelyeT OTMETUTB, YTO JAHHBIN KypC B OCHOBHOM IIIKOJIE BBICTPAUBAETCS
HE TOJIbKO Ha pAacIIMPEHUHU MaTeMaTHYEeCKOro cojaepx aHusi 0a30BOro YpOBHS,
HO W Ha MOBBIIICHUH YPOBHS CJIOKHOCTH 33/1a4, IPEeAJaraéMbIX JJI PEIICHUS.

Pabouass mporpamma Kypca BHEYPOUHOM AesTeNbHOCTH «TpyIHBIE BOIPOCHI
MaTeMaTHKW» TMpelHa3HaueHa s peanu3amud B /—9 Kiaccax M HampaBlieHa
Ha JOCTHKEHHE OOYy4arolMMUCS IJIaHUPYEMbIX pe3yJsbTaToB. llociaenoBaTebHOCTD
U3Y4YEHUSI TEM Kypca COBIIAJaeT IO BPEMEHM C H3YyYEHHEM Kypca MaTE€MaTUKH
(areOpbl M TEOMETPUM) OCHOBHOM IIKOJIbI 0a30BOrO YpOBHS, BCE TEMBI
10 BO3MOXHOCTH CHHXPOHH3HPOBaHbI ¢ 0A30BBIM KypcOM MaTEMaTHKH MO KJaccaM.
Tembl 1Mo anreOpe W TEeOMETPUM YEPEAYIOTCS, UYTO MO3BOJISIET MaKCHUMAaJbHO
NPUOJIM3UTH UX MO BPEMEHHU U3yYE€HHsI K OCBOCHHIO 0a30BOr0 Kypca.

[Ipu peanuzauuu [Iporpammsl nepBast 3a1aya y4uTeNIsi COCTOUT B TOM, YTOOBI
co37aTh HEOOXOAUMBIE YCIIOBUA AJIA IPUOOPETEHUS U Pa3BUTUS YMEHUH, CBSI3aHHBIX
C IPOBEJICHUEM MCCIEA0BAHUN HA MATEMATUYECKOM COAEPKaHUU. JJIs peleHus 3Tou
3agaun B [IporpamMmme 0003Ha4eHO MECTO U CPOPMYJIUPOBAHBI TEMBI I IPOBEACHUS
UCCIIEIOBATEIBLCKUX padoT.

Bropas 3anaya yuurens no peanuzaiuu [IporpaMMbl cBs3aHa ¢ BO3SMOKHOCTBIO
co3faTh YyCJIOBHUS Uil OOpaOOTKM U TpelncTaBiieHus HWHGOPMAIMK HAy4YHOIO
coaepkaHusi (B TOM UHCJIE€ C HCHOJb30BAaHUEM LH(PPOBBIX HMHCTPYMEHTOB)
IIpY OpPraHu3alvyd HHAUBUAYAIBHOM M TPYIIIOBOM NPOEKTHOU JESITEIBHOCTH.
Jlnst ycnemHoW peanu3alyi CHEHApUEB MPOEKTOB PEKOMEHAYETCS HMCIOJIb30BaTh

NEPCOHANIbHBIE KOMIIBIOTEPhl C YCTAHOBJIEHHBIMH O(PUCHBIMH IPOrpaMMaMu



u jgoctynoM K cetd WHTepHeT (Kak MUHUMYM OJIMH KOMIBIOTEp I KaXKIOH
TPYIIIIbI).

@opMbI  IEATEILHOCTH  OOy4YalOMIMXCA  MPEAyCMaTPUBAIOT  AKTUBHOCTH
U CaMOCTOSITENIbHOCTh, COYETAIOT WHIUBUIYAIbHYI0 U TPYIIOBYIO padory,
OTJMYAIOTCA OT YPOYHBIX OoJiee IIUPOKUM HCIIONIb30BAHUEM HCCIEA0BATEIBCKOM
U TPOEKTHOM JIEATETBbHOCTH, pEUICHUEM HEeCTaHAApTHBIX 3a7ad u  Jp.
CTpyKTypUpOBaHUE TEMaTHYECKOTO TUIAHUpPOBaHUs B IIporpamme COOTBETCTBYET
MOPSIIKY WM3YyYCHUS PA3JCiOB M TEM aureOpbl U TeOMETPHH B OCHOBHOUM IIKOJIE
U TEM CcaMbIM OO€CIeuMBaeT MPEEMCTBEHHOCTh YPOUYHON UM BHEYPOUYHOMU
NeSITETHHOCTH.

Peanuzanus IlporpaMmbl  mpeanosiaraer CoYe€TaHHE pPa3IU4HBIX  (opM
TPYNIOBOUN pabOTHI (IUCKYCCHUSL, MATEMAaTUUYECKOE COPEBHOBAHUE; TPAKTUKYM; BHIOOD
TEMbl TPOEKTa, IUIAHHUpPOBaHHWE pPAOOT, paclpeielieHne poJied, B3aUMOOICHKA
IIPU BBITIOJIHEHUH TPYTITIOBBIX MPOEKTOB U UCCIIEAOBAHMIN ) U MHIUBU Ty AIbHOU paOOThI
(BBIMTIOJTHEHUE WHAWNBUAYATLHOTO HCCIICIOBAHUS, B TOM YHCIE C HMCIOJIb30BAHHEM
U(POBBIX HMHCTPYMEHTOB; MPOBEJIICHUE YCTHOTO OOOCHOBaHUS TMpPU PEIICHUU
HECTAaHJAPTHBIX 3a/Jad, 3a7a4 ITOBBIIICHHOTO YPOBHS CJOKHOCTH; TIOCTPOCHHE
MaTeMaTHYECKUX MOJIEICH, WX WCCIACAOBAHKWE, WHTEPHPETANHs IMOJTYYSHHBIX
PE3yIBTATOB IIPH PEIICHUH 33/1a4 C MEXITPEIMETHBIM U MPAKTUYECKUM COJICPIKAHUEM;
MOWCK, WHTEpHpeTanus, TMpeoOpa3oBaHre ¥ TNPUMEHCHHE MaTeMaTHYeCKOU
uH(pOpMAIIUU; CaMOCTOSTEIIbHOE OTKPBITUE HOBOTO MaTeMaTH4ecKoro ¢akra).
Hcnonb3oBanue Takux GopM pabOThl MOMOTAET Pa3BUBATh Y 00YUAIOIINUXCS, C OJHOU
CTOpPOHBI, HaBBIKM BOCIHPHATHS HOBOW WH(OpMAIMu TMpU pas3auvHbIX (opMmax ee
MOJIauu, a C JIPYroil CTOPOHBI — aKTUBHOCThH, CAMOCTOSITEIBHOCTh U CIIOCOOHOCTH
k TBopuecTBY. OcBoeHue I[IporpaMMbl NODKHO JOIOJHITH W Pa3BUBaTh 3HAHUS
U yMEHUS 00ydYaronmxcsi B 00JJaCTH MaTeMaTHKH, OPUEHTUPOBATh UX HA OOydeHHE
B CpelHEW IMmiKojie B KJaccax, NpeaycCMaTpPUBAIONINX OCBOCHHE MaTeMaTHUKU
Ha yriyOJeHHOM YpOBHE, B YaCTHOCTH TEXHOJIOTMYECKOTO MpOQHis, a TaKke

CIIOCOOCTBOBATH COIUATBHOMY (hOPMHUPOBAHUIO JIMYHOCTH O0YUYAIOIIIUXCS.



IIporpamma kypca paccuutana Ha 204 4daca B TedueHHE Tpex JieT OOydeHUs
B 7-9 xnaccax (68 WacoB B KaXIOM Kiacce) MpU MPOBEJICHUU 3aHATHH OJUH a3
B HEAENI0 TO 2 akaJeMHUYeCKHMX 4daca KaXJoe WIM JBa pa3a B HEILNIO
no 1 akamemudeckoMy dacy kaxzaoe. LlenecooOpa3HbIM SBISETCS YepeIOBaHHE TEM
3aHITHH C aNTeOpandecKuM U TEOMETPUIECKUM COACPIKAHUEM.

B 3aBucMMocTH OT KOHKDPETHBIX YyCIOBUH peanum3anuu [IporpaMmer
¥ KOJMYECTBa O0yYarOIMIMXCS JOMycKaeTcss (hOPMHUPOBAHUE TPYII U3 O0yJarOIIUXCS
pa3HBIX KJIACCOB B Mpeeniax 0JHoM nmapamiend. [I[porpamma MOXXeT peaau30BbIBATHCS
o0Opa3oBaTenbHON OpraHu3aueil caMoCTOATEIbHO JINO0 Ha OCHOBE B3aUMOJICHCTBUSA
C IPYTUMH OPTaHHU3AIUSIMH, OCYIIECTBISIOMUMH 00pa30BaTEIbHYIO NEATCILHOCTD.

[To ycMOTpeHHIO yYUTENs] HEKOTOpPbIE 3aHSATHS MOTYT OBITh HMCKIIOUYCHBI
WM 3aMEHEHbI. PekxoMeHayeTcst BKIItounTh B [IporpaMMy pernoHaIbHBIN KOMITOHEHT:
OKCKYpCMM Ha TMPEANPUATHS, B PETHOHAIbHBIE MY3€U, BY3bl TEXHUYECKOM
HAIpaBJICHHOCTU JJIS TMOBBIINICHUS HHTEpPeca OOYy4YaloIUXC K MPAKTUYECKOMY

U3YUYEHUIO IPO(ECCUil, CBA3aHHBIX C MATEMATUKOM.
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COJEPKAHUE OBYYEHMUAA

7 KJIACC

Yucaa v BbIuuciaeHus. JleJuMocTb

[Tpusnaku nenumocTr: (HOPMYJIMPOBKA W JIOKA3aTeNbCTBO. PemieHuwe 3amay
MOBBIIICHHONW  CJIOKHOCTM  HA  JCIMMOCTb.  PellleHMe  CIOKETHBIX  3ajJad
apu(PMETHUIECKUM METOJIOM.

Hccnedosamenvckas paboma. NeIMMOCTh U €€ CBOWCTBA.

OceBast cumMmeTpus
@urypsl ¢ oceBor cuMmmeTpuen. [ IpumMepsl ciMMeTpun B OKPYIKarOIIEM MHUPE.

lIpoexm: cuMMETpUA B OKPY>KaIOIIEM MHpE.

AJiredpanyecKue BbIPaKeHHUs

Crenenu, MHOTOWICHBI, TMpeoOpa30oBaHUE  MHOTOYICHOB,  JICHCTBHUS
C MHOrowieHaMu. MHorowieH crtaHgaptHoro Buaa. Crenenb MHOrouwieHa. KopHu
MHOTOWIeHa. Haxoxaenne kopHer MHOrowieHa. Jloka3aTenbCTBO TOXKI€CTB. Pa3Hbie
MOJXO0/bI K JOKA3aTEIILCTBY TOXK/IECTB.

Hccneoosamenvcrkas paboma: Kak HANTH KOPEHb MHOTOUJIEHA?

MHOroyrojibHUKHM U reoOMeTPpUYeCKue HEPABEHCTBA

CyMma BHYTPEHHUX YIJIOB MHOTOYTOJIbHMKA M BHEIIHUX YIJIOB BBIMYKJIOTO
MHOTroyrosibHuKka. COOTHOIIEHUS MEXKIYy CTOPOHAMH U YrjaMU TpPEYrojbHUKA.
HepasencTBo TpeyronbHuka. HepaBeHCTBO 0 anuHe ToMaHo. HepaBeHCTBO Mexmy
MEPIICHANKYJISIPOM M HAaKJIOHHOM. PaccTosiHre OT TOUKHM 10 TIPSMOI.

chzedoeameﬂbcxaﬂpa60ma.‘ ICOMCTPHUICCKHUC HCPABCHCTBA.

DyHKIUA

[Touck obOmacth ompeneraeHUss W  MHOXKECTBA 3HAYCHUH  (PyHKIUH.
Hcnonb3oBaHue pa3iMyHbIX COcOO0B 3agaHus GyHKUMU. Vcnonb30BaHUE CBOMCTB
byHKUMIA [ aHanu3a TpaUKOB pealbHBIX 3aBUCUMOCTEN (Hyiau (GYHKUHUH,

MPOMEKYTKHA 3HAKOTIOCTOSTHCTBA (DYHKIIUHU, MPOMEXKYTKH BO3pACTaHUS U YOBIBAaHUS
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¢byHkuy, HauboJbllee W HauMeHbllee 3HadeHus (yukuuun). ['paduku, xKycouHo-
3a7laHHbIe (QYHKIIHH.
Hccnedosamenvckasa paboma: cpaBHEHHE CBOWMCTB (YHKIIMU U UX TpadukoB

B 3aBUCHUMOCTHU OT IIapaMCTpPOB.

I'eomeTpuuyeckue MecTa TOYEK
B3anmHO€e pacrionoxeHue OKpyKHOCTH U IIpsAMOU. [Ipumepsl reomeTpudeckux
MECT TOYEK Ha IUIOCKOCTH. MeToJ TreoMeTpUYecKMX MECT TOYEK IPH PEUICHUU

TCOMCTPHUUCCKUX 3a/[a4.

YpaBHeHMs ¥ CHCTEMbl YPABHEHU I

JIuHeiHple ypaBHEHUS U UX cucTeMbl. OnpeiesieHne Ynucina KOpHEW JIMHEHHOTO
YPaBHEHUS.

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

Hccnedosamenvckas paboma: TAHEHHbBIE YPABHEHMS, COJEPKAILUE 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

KBanparnseiit kopeHb. BrinonHeHue onepanuil ¢ ppalMoHaIbHbIMU YHCIIAMM.

AJiredpanyecKue BbIPAKeHUS
JHpo6Ho-parmoHanbHbIe BhipakeHus. CTeneHu. BeimoaHeHne ToK1eCTBEHHbBIX

npeoOpa3oBaHUM pallMOHAJIBHBIX BBIPAKEHUH.

enTpanbHas cuMMeTpUs

@opMyJIMpOBKA OINpEETIEeHUss U JI0KA3aTelIbCTBO CBOMCTB  LEHTPAIBHO-
CUMMETPUYHBIX QUTYD.

Jlenenue oTpe3Ka Ha paBHbBIC YaCTH C IIOMOIIBIO [IUPKYJIS U JINHEUKU.
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Hccnedosamenvckas paboma: CBOUCTBA LICHTPATBHO-CUMMETPUYHBIX (DUTYD.

lIpoexm: neHTpanbHasi CAMMETPHS B OKPYKAIOIIEM MUPE.

YpaBHeHUs U HEPABEHCTBA

OmnpeneneHre paBHOCUJIBHBIX ypaBHEHUW. [IprMeHeHHE CBONCTB ypaBHEHUM
C oaHOW mepemeHHOH. OrnpeneneHue KoJWYeCTBa JACHCTBUTENBHBIX KOpPHEH
KBaJIpaTHOTO ypaBHEeHUs. Pemienne 1poOHO-pallMOHaIbHBIX YPABHEHUM, CBOISAIINXCS
K JIMHEMHBIM WM K KBaJpaTHbIM ypPAaBHEHWSM, MCIOJIb30BAaHUE METOJa
3aMEHbl MEpEMEHHOM. PelleHne TEeKCTOBBIX 3aJad anreOpandyeckKuM CIOCOOOM:
nepexo]l OT CJIOBECHOM (POPMYJIMPOBKHU YCIOBHS 3a7aud K aareOpanyeckoil Mojenu
IIyT€EM  COCTaBJICHUSA  yPAaBHEHMs;  PELICHUE  COCTABJICHHOIO  YPAaBHEHWS;
UHTEpHpeTanus pe3ysbrara. ['paduyeckas WHTEpHpeTanus ypaBHEHUH € ABYMs
[IEPEMEHHBIMHU.

Pemenne cucrem ypaBHEHMH, B KOTOPBIX OJHO W3 YPABHEHHW HE SIBIIACTCS
auHerHbIM.  ['paduueckas uHTepHperanus pelIEHUS YpaBHEHUS C  ABYMs
IIEPEMEHHBIMHU U CUCTEM YPAaBHEHUU C IBYMs IIEPEMEHHBIMU. Pernenne HenmMHENHbIX
HEPAaBEHCTB M MX CHUCTEM. PenieHue HEpaBEeHCTB, COJAEpPXKAIIUMX 3HAK MOJIYJIS.
N3o0pakeHne perieHnsl HepaBeHCTBA ¢ OJTHOM MEPEeMEHHOW M CHCTEMbl HEPABEHCTB
Ha KOOPJMHATHOM MPSIMOM, 3allMCh PELIECHHs C NMOMOIIbIO CHMMBOJIOB. HepaBeHCTBO
C ABYMsI IEpEMEHHBIMU. ['paduueckuii MeTo] pelIeHnsl CUCTEM HEPABEHCTB C IBYMsI
[IEPEMEHHBIMHU.

Hccneoosamenvckas paboma: paBHOCUIBHOCTD U CIIE/ICTBUE.

Hccneoosamenvckass paboma: rpaduyeckas HHTEpPHOpETALMs YpaBHEHUN
C ABYMs IIEPEMEHHBIMHU.

Hccnedosamenvckasa paboma: TpapuiyecKuil METOJ pEIICHUS CHUCTEM

HCPABCHCTB C ABYM: IICPCMCHHBIMU.

IIpeoOpa3oBanue noaodus

[IpeoOpazoBanue nogodust 1 nogooHbIe Gurypbl. COOTHOLIEHUSI B MOJOOHBIX

¢burypax.

Hccneoosamenvckasn paboma: 9to Takoe ppakran?
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Jloka3zaTebCTBa HEPABEHCTB

OrneHka 3Ha4eHUs BBIPAXKECHUS C UCTIOJIF30BAaHNEM HEPABEHCTB.

[IpumMeHeHne CBOICTB HEPABEHCTB B XO/€ PEIICHUS 3a/1a4.

Onpenenenre paBHOCUIBHBIX HEPABEHCTB.

JIoKa3aTenbCTBO HEPABEHCTB.

Pemenne TEKCTOBBIX 3a/lad C MOMOILBIO JIMHEHHBIX HEPABEHCTB C OJIHOM
IIEPEMEHHOM.

Hccneoosamenvckas paboma: NTUHENHOE HEPABEHCTBO C OJIHOM MEPEMEHHOMN
C MapaMeTpoM.

Hccneoosamenvckas paboma:. TUHEHNHOE HEPABEHCTBO C OJIHOM MEPEMEHHOMN

C IMapaMeTpoM.

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

TCOMCTPHUUCCKUX 3aay.

DYyHKUNH
[Touck obGmactu ompezeneHuss U MHOXeCTBa 3HaueHud (yHkiuu. ['padux

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

Yucaa v BBIYUCICHUS: 1eJTUMOCTD

@opMyIMpPOBKA ONPEACIEHUS] JCIMMOCTHA HAIENO0, YHUCEN, CPaBHUMBIX
[0 JaHHOMY MOAYJ0. BpinmonHenue neneHus ¢ OCTarkoM. Jlokas3aTenbCTBO
Y TPUMEHEHHUE CBOWCTB CpPaBHEHHUM IO MOAYNK. HaxoxaeHne OCTaTkOB CyMMBI
Y MPOU3BENICHUSA 110 TAHHOMY MOYJIIO.

Hccneoosamenvckas paboma: NeIMMOCTb.

9KJIACC

YpaBHeHUS ¥ HEPABEHCTBA
bukBanpaTHbie ypaBHEeHUs. MeTOIbl paBHOCHIIBHBIX MTPE0Opa30BaHU, 3aMEHBI
NepeMEHHOM, TPaPUIECKOTO METO/Ia TIPU PEIICHUN YpaBHEHUU 3- u 4-i cTeneHe.

14



Pemenne HepaBeHCTB, colep)KalMX 3HAaK MoAyis. HepaBeHCTBO ¢ AByMs
nepeMeHHbIMH. [IpuMeHenne rpaduIeckoro MeToja PEIICHHs] CUCTEM HEPaBEHCTB
C ABYMs IepeMeHHBIMU. PerieHne npoOHO-paliioHaIbHBIX YpaBHEHUH U HEPABEHCTB.
[Toctpoenue rpadukoB ypaBHEHHI, B TOM YHCJIE C HCIIOIH30BAaHUEM ITHM(PPOBBIX
pecypcoB. [IpuBoauTh Tpaduueckyro HHTEPIIPETAITUIO PEIICHUS] YPABHEHUS C IBYMSI
NIEPEeMEHHBIMH U CHCTEM YPaBHEHUU C ABYMs NIepeMeHHBIMH. VccienoBanre cucteM
HEJTMHEHHBIX ypaBHEHUH ¢ mapaMeTpoM. PerieHre HepaBeHCTB ¢ IBYMS TEPEMEHHBIMH
U UX CHCTEM.

HUccneoosamenvckue pabomwl:  pellleHWe 3alad € HapaMeTpamMu — —

anredpanvyecKuM METOJIOM; TpapuuecKUM METOJIOM.

Peuienue TpeyroJibHUKOB

@opMynbl NpuBelcHUs. PelleHne NpakTU4eCKUX 3a1ad C HCIOJIb30BAaHUEM
TEOPEMBI KOCUHYCOB U TeopeMbl CuHycoB. Popmyna ['epona. dopmyna romanu
BBIITYKJIOTO YEThIPEXYTOJIbHUKA.

CooTHOIIEHUS MEXAY TpUroHOMeTpuueckuMu (ynkuuamu. IIpocreitmme
dopMyJsibl TIpUBEACHUS M3 TEOMETpUYeCKuX coolOpaxkeHud. Pemenue 3anau
C HCIIOJIb30BaHUEM TEOPEM KOCHHYCOB M CHHYCOB, HAX0KJICHHUE paanyca OIMUCaHHOU

OKPY’KHOCTH.

AJiredpanyecKue BbIPaKeHHUs

CreneHsb ¢ pallMOHAIBHBIM ITOKA3aTEIEM.

Onpenenenue KOpHs N-il CTENEHHU U CTENEHH C PAlHOHAIBHBIM [TOKA3aTEIIEM.

[IpumeHeHue omnepauuu HU3BICUYEHUS KOpPHS N-W  CTENEHU, MCIOJb3Yys
MPU HEOOXOAMMOCTH KaJbKYJISITOP. BbruncieHue 3HaueHus CTeTeHU C palioOHaIbHbIM
nokazareneM. OlleHKa 3HA4YeHUHW KOpHSA N-il  CTENEeHW, 3HAYCHHE CTENEeHU
C paluOHAIBHBIM TIOKa3aTeieM MEIbIMH YHUCIAMH W JECATUYHBIMH JPOOSMHU.
CpaBHeHME H YHOPSAOYMBAHUE PAIMOHAIBHBIX W UPPAUUOHAIBHBIX YHUCED,
3aIMCaHHBIX C MOMOILBIO KOPHS N-U CTENEHU, CTENEHH C PALlMOHAJIbHBIM OKa3aTEIEM.
BrinonHeHne TOXIIECTBEHHBIX MPeoOpa3oBaHUN BBIPAKEHUH, COJEpPIKAIUX KOPEHb

n-u CTCIICHHU, CTCIICHb C PAllMOHAJIbHBIM ITOKAa3aTCJICM.
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IHoxo0me TpeyroJLHNKOB

TeopeMbl 0 MPOU3BENECHUH OTPE3KOB XOP, TEOPEMBI O IPOU3BEICHNN OTPE3KOB
CEeKyIUX, TeopemMa O KBaapaTre KacarenbHOW, TeopeMmbl UYeBsl m  Menenas.
HccnenoBaHre, B TOM 4YHUCIE C MOMOULIbIO LHU(PPOBBIX PECypCoOB, H3Y4aEMbIX
KoHurypauuii. [I[pumeHeHre TaHHbBIX TEOPEM IPU PEIIEHUN T€OMETPUUECKUX 3a]au.
3HaKOMCTBO C TMOHATHEM TIOMOTETHHM, C €ro HIPUMEHEHUEM, B TOM YHCIE
B [IPAKTUYECKUX CUTYyaIUX.

Hccneoosamenvckas paboma (¢ WUCNOIb30BAaHUEM IPOIPAMMHBIX CPEACTB):

TOMOTETHA U €€ CBOMCTBA.

DYyHKUMHU

[Tonsitue «dyskrus». [IpumeHeHue CBOUCTB (QYHKIUN: HYIU (PYHKIUH,
IIPOMEKYTKHA 3HAKOTIOCTOSIHCTBA (DYHKIIMH, MPOMEXYTKH BO3PACTaHUSI U yObIBAHUA
(GyHKIUM, YETHbIE U HEYeTHble (DYHKUMHU, HauOOJbIIEe M HAUMEHbLICE 3HAUCHUS
byHkuuu npu pemieHud 3aaad. lloctpoenuwe rpadukoB (yHKIMA € MOMOUIBIO
npeoOpa3oBaHuil BUJIA:

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
TOKA3aTe IsIMU TIPH peltenny 3anad. IToctpoenne rpaduxos dynkimii y=vx , y = 3v/x,
y=1[x].

Hccneoosamenvckasa paboma: moBenaeHue (yHKIMH U ee Trpaduka

B 3aBUCHMOCTH OT TlapaMeTpa.

MeTtoa KoOpaAuHAT

[TapamnenbHOCTh M NEPHEHAMKYJSAPHOCTH NOPSIMBIX  (Yepe3  YrioBou
K03 UIIEHT).

Haxoxnenue nepeceyeHnili OKpyKHOCTEN U NMPSIMBIX B KoopauHaTax. Gopmyna
paccTosiHus OT TOYKM A0 npsMou. Ilmomans mapamnenorpamMa B KOOpAWHATAX,

NOHATHE 00 OpUEeHTHpPOBaHHOW TUIomAAu. [IpuMeHeHne MeTtoga KOOpaWHAT

16



B NPaKTUKO-OPUEHTUPOBAHHBIX  TIE€OMETPUYECKUX  3ajayaxX,  HUCCJIEeI0BaHUE
MIPWIOKEHUS METO/Ia KOOPJAWHAT B BRIYUCIUTEIILHON MaTeMaTHKe U HHPOpPMaTHKE.
HUccneoosamenvckass  paboma:  pelieHHE  MPAKTUKO-OPUEHTUPOBAHHOU

FCOMCTpH‘IGCKOﬁ 3ala4 MCTOAOM KOOpIWHAT.

YucaoBbie moCjaea0BaTeJIbHOCTH U IIPOrpeccun

Onpez[eneHI/Ie BHUI0B HOCJ'IGI[OBaTeJIBHOCTef/’Ii OrpaHHM4CHHAs IMOCICA0BATCIIbHOCTD,
MOHOTOHHO BO3pacCTaroniasda (Y6BIBaIOHlaH) IIoCIaCaA0BAaTCIILHOCTD. HpeI[CTaBJICHI/Ie
OCCKOHEYHBIX MMCPHUOINICCKUX ,Hp06€ﬁ B BHIAC OOBIKHOBEHHBIX. 3HAaKOMCTBO
C IOHATHEM CXOAMMOCTH ITOCJICAOBATCIIBHOCTU, HAXOXICHHNC CYMMBLI OECKOHEYHO
Y6BIBaIOHIGﬁ FGOMeTpI/I‘-IGCKOﬁ IIpOrpccCuu. HpI/IMeHeHI/Ie MCTOda MaTE€MaTHYECCKOM
HHIYKIHHA.

Hccneoosamenvckas pa60ma: ITIOBCACHUC HOCHGHOB&TCHBHOCT@IX -

OT THITIOTC3bI 1O A0Ka3aTCJILCTBA.

JIBHKEHUA JIOCKOCTH

LentpanbHas cummerpus. LleHTpanbHO-cumMMeTpuuHble (QuUrypsl. [1oBopoT.
OceBasg cummerpusi. DUrypsl, CUMMETPUYHBIE OTHOCUTEJIBHO HEKOTOPOH OCH.
[TapannensHbiii iepeHoc. [loHaTre ABMXKEHUS W €ro cBoWcTBa. PaBeHCTBO Guryp.
[IposiBieHHsI CUMMETPUM B TNPUPOAE, KUBOIIUCH, CKYJIBNTYPE, AapPXUTEKTYypE.
Komnosuuun aBuxeHuil (mpocreiimne npumepsl). [IpumeHeHne B penieHuu
r€OMETPUYECKUX 3a/1a4.

Hccneoosamenvckasa paboma (C UCHOIB30BAHUEM IMPOrPAMMHBIX CPEACTB):

KOMIIO3UIINS NBUKEHUH.
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MJIAHUPYEMBIE PE3YJbTATHI 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 B uactu:

— MATPUOTHYECKOr0 BOCNHMTAHUA: TPOSBICHUE HHTEpeca K MPOILIOMY
Y HACTOSIIIEMY POCCHUMCKOM MAaTeMaTUKH; LIEHHOCTHOE OTHOIICHUE K JIOCTHUKEHUSIM
POCCUICKUX MATEMATUKOB U POCCUICKON MAaTEMATHUECKOH IIKOJIbI, K UCIIOJIb30BaHUIO
ATUX JOCTHKEHUH B IPYTUX HAayKaxX W MPUKIAIHBIX chepax;

— IPa’KIAHCKOT0 M JYXOBHO-HPABCTBEHHOI0 BOCIUTAHMS: TOTOBHOCTH
K BBITIOJIHEHUIO 00513aHHOCTEHN IrpaklaHWHA U peajn3allii €ro Mpas; MPeACTaBICHHE
O MaTeMaTUYeCKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYp, SIBICHHIA,
NpoIeAyp TpaxIaHCKOTO OOIIecTBa (HampuMep, BBIOOPHI, OMPOChI), TOTOBHOCTH
K OOCYXXJEHHUIO JTUYECKHUX MPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JOCTUKEHUM HAyKH; OCO3HAHME BAXXHOCTH MOPAIBHO-ITUUECKUX TMPUHIIUIIOB
B JICATEIILHOCTH YUYEHOI0;

— TPYAOBOI0 BOCNHMTAHUA: YCTAaHOBKAa HA AaKTHUBHOE YYacTHE B PEUICHUU
MPAaKTUYECKUX 3aJ1ad MAaTeMaTUYECKOW HaMpaBJIC€HHOCTH; OCO3HAHHUE BAXHOCTH
MaTeMaTU4YecKoro oOpa3oBaHMsI HAa TMPOTSHDKEHUM BCEM JKU3HHM IS YCIIEUTHOM
npo¢eCCUOHATIBHON JIEATEIbHOCTU U PA3BUTHE HEOOXOIUMbBIX YMEHUMN; OCO3HAHHBIN
BBHIOOP M TIOCTPOCHHE HWHIWBUAYAJIBHOW TPACKTOPUM OOpa30BaHUS M KU3HEHHBIX
TJIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEI;

— JCTETHYECKOT0  BOCIHUTAHMUSA: CIOCOOHOCTH K  AMOIMOHAIBHOMY
U OCTETUYECKOMY BOCHPHATHIO MaTeMaTHYEeCKUX OOBEKTOB, 3aaad, perieHui,
paccyXIeHui; yMEHUE BUIETh MAaTEMAaTUUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

— HEHHOCTH HAYYHOI0 TO3HAHWUA:  OpHUEHTAUUs B  JEATECIBHOCTH

Ha COBPEMEHHYIO CUCTEMY HAYUYHBIX MPECTaBICHN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
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pa3BUTHS YETIOBEKA, IPUPOJIbI U OOIIECTBA; IOHUMAHUE MaTEMaTUUYECKON HAyKH Kak
cepbl 4eTOBEUECKON IEATEIBHOCTH, 3TAIMIOB €€ Pa3BUTHUS U 3HAUUMOCTH JJIsl pa3BUTHUS
UBWIM3AIMH; OBJIAJICHUE S3bIKOM MATEMaTUKU M MaTEMaTHMYECKON KyJIbTypod Kak
CpPEICTBOM  IIO3HaHWs  MHpa; OBJAJCHUE  HABBIKAMHM  HCCIIEIOBATEIIbCKOM
JESITENIbHOCTH;

— (U3UYECKOr0 BOCHUTAHHUSA, (OPMHPOBAHMA KYJBTYPbl 310POBbS
U 3MOLMOHAJIBHOIO 0J1aromoJy4usi: TOTOBHOCTb NPHMEHSATh MAaT€MATHYECKHUE
3HaHUS B MHTEPECAX CBOETO 3J0POBbs, BEICHUS 3J0POBOro 00pas3a XKHU3HU (310pOBOE
NUTaHue, COATAHCUPOBAHHBIM PEXUM 3aHATUNA W OTIbIXa, peryisipHas (uznueckas
aKTUBHOCTH), C()OPMHUPOBAHHOCTh HaBbIKAa PEQIIEKCUU, MPU3HAHUE CBOETO IpaBa
Ha OIMOKY M TaKOro e MpaBa JPyroro 4eJoBeKa;

— 3KOJOTHYeCKOr0  BOCIHUTAHMA: OpUEHTalUuUsd  Ha  NPUMEHEHHE
MaTeMaTUYECKUX 3HaHUM JUIsl pelIeHus 3a7ad B 00J1aCTH COXPAHHOCTU OKpYyXKarouien
Cpelbl; IJAHUPOBAHUE IIOCTYNKOB M OIEHKA HMX BO3MOXHBIX IOCIEACTBUI
JUISL OKpY’KaIOIIEH Cpenbl; OCO3HAHHME IJIO0AJIBHOTO XapaKTepa HKOJIOTMYECKUX
npo0JieM U IMyTel UX peleHus;

— aJanTalui K W3MEHSIIIMMCH YCJIOBHSAM CONHUAJBHONH M NPUPOAHOM
cpeAbl: TOTOBHOCTh K JEHCTBHUSIM B YCIIOBHSIX HEONPEAEICHHOCTH, MOBBILIECHUIO
YPOBHSI CBOE€M KOMIETEHTHOCTH Y€pe3 MPaKTUYECKYIO NEATEIbHOCTh, B TOM YHUCJE
YMEHUE YUUThCS y APYTUX JIIOJEH, TPUOOPETATh B COBMECTHOM JI€ITEIbHOCTH HOBBIE
3HAHMA, HABBIKA U KOMIIETEHIUM W3 OIBITA APYIHX; HEOOXOAUMOCTh (POPMUPOBATH
HOBBIE€ 3HaHUS, POPMYIUPOBATH UJIEH, OHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSX,
B TOM YHCIJIE€ paHEe HE U3BECTHBIX, OCO3HaBaTh JCPUIUTHI COOCTBEHHBIX 3HAHUIA
U KOMIIETEHTHOCTEH, IUIAaHMpPOBaTh CBOE pAa3BUTHE; CIIOCOOHOCTh OCO3HABAThH
CTPECCOBYIO CHUTYyallUl0, BOCIPHUHHMATh CTPECCOBYIO CHUTYAllMIO KaK BBI3OB,
TpeOyIOIMii KOHTpPMEp, KOPPEKTUPOBATh MPUHUMAEMbIE pEIIeHUs U JeHCTBUS,
bopMyIUpOBaTh U OLIEHUBATH PUCKU U MOCIIECTBUS, POPMUPOBATH OTIBIT;

— BOCHUTAaHMA WHGOPMALMOHHON KYJIBbTYPBI: TNPOSBICHHE HWHTEpEca

K HCITIOJBb30BaHUIO L[I/I(l)pOBBIX TEXHOJIOTUH AJIs1 OIITUMU3allK IMPOUeCCOB ITOMUCKA,

19



aHanu3a, O0OpabOTKH, CO3/laHUs, Mepelayd MaTeMaThu4ecKol HHGPOpMALUU
¥ BU3YyaJIM3aIlii MaTeMaTHYECKUX O0OOIIECHNI U PE3yIhbTaTOB aHAIN3a; TOTOBHOCTH
K HCIOJb30BAHUIO HHU(PPOBBIX HHCTPYMEHTOB I  BBITIOJIHEHUS  Y4YEOHOU
NESATEIbHOCTH TMPU W3YYEHUHW MATEMAaTHKH; CIOCOOHOCTh MPUMEHSTh LU(pPOBbIC
MHCTPYMEHTBl B YCJOBUSX peaM3allud Mep MO0 MNPEAYNPEKICHUI0 BO3MOXKHBIX
HEraTUBHBIX MOCJEICTBUI aKTUBHOTO U CHCTEMATUYECKOTO MPUMEHEHUS HUPPOBHIX

TEXHOJIOTUIA B YUEOHBIX LIEIISX.

METAIIPE/IMETHBIE PE3YJIbTATBI

Ilo3HaBaTebHbIE YHUBEPCAJIbHbIE YUeOHbIe el cTBUSA

ba3zosvie nocuueckue oeticmeaus:

— BBIABIIATH M XapaKTEPH30BaTh CYIIECTBEHHBIC MPU3HAKH MATEMAaTHYECKUX
OOBEKTOB, MOHATHI, OTHOIIEHUA MEXAy MOHATUSAMHU, (OPMYJIUPOBATH ONPEAEIICHUS
MOHSTUW, YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KIacCCHU(PHUKAIMH, OCHOBAHHSI
111 000011IEHUS U CPAaBHEHUS, KPUTEPUU POBOJIMMOTO aHAJIN3a;

— BOCIpPUHUMATh, (OopMyiIHpoBaTh U  NpeoOpa3oBbIBATH  CYKICHUS:
YTBEPAUTENbHBIC U OTPUIATENIbHBIC, SAMHIUYHBIC, YACTHBIE U O0IINE, YCIOBHBIC;

— BBIABJIATH MaTeMaTHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTUBOPEUHS
B (akrax, JaHHBIX, HAOJIONEHUSAX U YTBEPKACHUAX, MpeAsiaraTb KpUTEPUU
JUISL BBISIBIICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEUHNI;

— JlefaThb BBIBOJABI C HCIIOJI30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX
¥ MHIYKTUBHBIX YMO3AKIIIOUEHUH, YMO3AKIIOUCHHH 110 aHAJIOTUH;

— pa30buparh JOKa3aTeNbCTBA MAaTEeMATHMYECKUX YTBEPXKACHUU  (TIpSMBIE
¥ OT IPOTHBHOTI'0), TPOBOJIUTH CaMOCTOSITENILHO JIOKA3aTeNIbCTBA MATEMaTHUECKUX (haKTOB,
BBICTpAanWBaTh apTyMEHTAIMIO, MPUBOANTH MPUMEPHI U KOHTPIPUMEPHI, TPUMEHSATH
METO]I MaTeMaTUYECKON UHIYKIIMH, 0OOCHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

— BbIOMpaTh cHoco0 pemieHus y4eOHOW 3amaud (CpaBHHBATh HECKOJBKO
BapHAHTOB PEIICHUS, BHIOMpATh HanOoJee MOAXOIAIINI C yUeTOM CaMOCTOSITEIIHHO

BBIJICJICHHBIX KPUTEPHUEB).
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baszosvie uccneoosamenvckue oeticmeaus:

— MCIOJIb30BaTh BOIPOCHI KaK HCCIIENOBATEIBCKUA WHCTPYMEHT ITO3HAHMUS,
(bopMyIUPOBATH BOITPOCHI, bukcupyronme IIPOTHUBOPCYHE, npooiaemy,
CaMOCTOSATENILHO YCTaHABIMBATh HCKOMOE M JIaHHOE, (OpPMHUPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHCHUE;

— TPOBOJUTH IO CaMOCTOSTEIBHO COCTaBICHHOMY IUIaHy OKCIIEPUMEHT,
UCCJICIOBAHME II0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEX Ty COOOM;

— CaMOCTOATENbHO (POpMYIUPOBATH OOOOIIEHUS U BBIBOJABI MO pe3yjibTaTaM
MIPOBEJICHHOTO  HAOJIOJICHHS,  KCCICNOBaHUS,  JOKCIEPUMEHTA,  OIICHUBATH
JIOCTOBEPHOCTH ITOJTYYEHHBIX PE3yJIhbTaTOB, BEIBOJOB U 0000IEHHIA;

— IIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IIPOIECCa, a TAaKXe BBIJIBHUIAThH

MMPCAIIOJOKECHHUA O €T0 PAa3BUTHU B HOBBIX YCJIIOBUSX.

Paboma c ungpopmayueii:

— BBIIBJISITH HEIOCTATOYHOCTh H  W30BITOYHOCTH HMHGOpPMAIIUH, JJTaHHBIX,
HEOOXOUMBIX JIJIsl PEIICHUS 3a]1a4H;

— 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 HWHPOPMAIMU IO KPHUTECPHUSAM, MPEATOKCHHBIM

WIH CPOPMYITMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHHKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe 1eCTBHA:

— BOCIPUHUMATh U (HOPMYIHPOBATH CYXkICHUS B COOTBETCTBUU C YCIOBUSIMHU
U 1eJIIMU OOLLEHUS, ICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX
U THCbMEHHBIX TEKCTaX, JaBaTh TMOACHEHHS [0 XOJAy peUIeHus 3a7auu,
KOMMEHTHPOBATh NOJy4YEHHBIN PE3YJIbTAT;

— B X0Je 00CYXJEHHUS 3a/aBaTh BOIIPOCHI MO CYIIECTBY 00CYXIae€MOW TEMBI,

HpO6HeMBI, pemaeMoﬁ 3a/1a41, BbICKA3bIBATh UJACH, HALICJICHHBIC HA ITIOUMCK PCIHICHMA,
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COIMOCTABJIATh CBOM CYXJACHHSA C CYXICHUSIMH JPYIHMX YYaCTHHKOB JMajora,
oOHapy>KUBaTh Pa3IU4Ke U CXOCTBO MO3UIMNA, B KOPPEKTHOU popme POpMyITHPOBATH
pasHoIIacHsi, CBOM BO3payKEHMUS;

— 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
pa®oOThl TpU pEUIeHHH Y4YeOHbIX MaTeMaTHYeCKUX 3a/]ay, MPUHUMATh IIelb
COBMECTHOHM JEATENbHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHON pabOTHI,
pacnpenensaTb Buabl pabOT, JOroBapuBaThCs, OOCYKIaThb HPOLECC U PE3yJbTaT
paboThl, 00001IaTH MHEHUSI HECKOJIBKUX JIFOACH;

— Yy4acTBOBaTh B I'pyHNOBBIX (popmax paboThl (0OCyXkaeHus, 0OOMEH MHEHHIA,
«MO3TOBBIE IITYPMBD» W MHBIE); BBIIIOJHATH CBOIO YacTh PaOOTHI M KOOPAUHUPOBATH
CBOM JICHCTBUSI C APYTMMH WICHAMH KOMAaH/bI, OLIEHWBATh KAaueCTBO pe3yibTara
¥ KauecTBO CBOETO BKJIaJa B OOIIMI pe3ybTaT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM

yY4aCTHUKaMHU B3aHMOHeﬁCTBHH.

PeryisiTuBHbIC YHMBeEpPCaJIbHbIe y4eOHbIe 1eiiCTBUS

Camoopzanuzayus:

— BBIABJIATH NPOOJIEMBI Ui PELIECHUS B KU3HEHHBIX M Y4EOHBIX CUTYyaIUsX,
OPUEHTUPOBATHCS B PA3NIMUHBIX MOJAXO0JAX MPHUHATHS pElIeHU (MHAMBUAYAJIbHOE,
IPYIIIOBOE);

— CaMOCTOATENbHO COCTAaBISATh IUJIaH, aJTOPUTM pELIEHUs 3aJayu (WU €ro
4acTh), BEIOUPATh CIIOCOO pEUICHUS ¢ YYETOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh U KOPPEKTHUPOBATh BapUAHTHI PEIICHUN C y4eTOM

HOBOW MH(pOpMaLIUU.

Camoxkoumponby:.
— BJAJETh CIIOCOOAMH CAaMOTIPOBEPKH, CAMOKOHTPOJIS TPOIecca U pe3yibTara

PCUHICHUA MaTeMaTHU4YECKOU 3agadyu, CaMOMOTHBaAIIUU U pe(l)J'ICKCI/II/I;
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— OpEABHUACTDE TPYAHOCTHU, KOTOPBIC MOI'YT BO3BHUKHYTL IIPpHU PCIICHUU 3ada4H,
BHOCUTBb KOPPCKTUBLI B ACATCIIBHOCTb HAa OCHOBC HOBBLIX O6CTO$ITCJ'IBCTB, HaﬁI[CHHBIX
OHII/I6OK, BBIABJICHHBIX TPYHHOCTGﬁ;

— OLOCHUBATBb COOTBCTCTBHUC pPC3yJibTaTa ACATCIbHOCTH IIOCTaBJICHHOM ocin
H yCJIOBUSM, OOBSICHATH IMPUYHUHBI DOCTUKCHUA WUJIM HCIOCTHIKCHUA LCIIN, HAXOAUTDH

OILIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IOMOYUOHANbHBLU UHMETITIEKI.
— BBIp@KATh AMOIMH TMPH HM3yYCHUH MATEMaTUYECKUX OOBEKTOB M (DaKTOB,

AaBaTb OMOIIMOHAJIbHYIO OICHKY PCIICHUS 3a1a1H.

IHPEIMETHBIE PE3YJIBTATDBI

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

Hcnonp30BaTh MOHATHS MHOKECTBA HATYPAJIbHBIX YMCEJ, MHOYKECTBA LEJBIX
4YuCcel, MHOXECTBA pPAUMOHAIBHBIX YHMCEI IIPU pELICHUH 3aJ1ad, IPOBEICHUU
pacCy)IAEHUN U JOKa3aTEIbCTB.

[Tonrmath U 0OBACHATH CMBICI O3UIIMOHHOM 3alMCH HATYPaJIbHOTO YKCIA.

BoinonHsATe, coyeTras yCTHbIE U NHCbMEHHbBIE NPUEMBI, apuPMETHUYECKHE
JEUCTBUS C PALMOHAIBHBIMU YHCJIAMM, MCIIOJIb30BATh CBOWCTBA YHCENI U IIPaBUIIA
JEWCTBUM, IPUEMBI PALIMOHAIBHBIX BBIYUCIECHUN.

BpInonHAT, IEUCTBUSA CO CTENEHAMHU C HATYPAJIBbHBIMU ITI0KA3aTEISIMU.

HaxoguTe 3HaueHMs YHCIOBBIX BBIPAKECHHUM, COACPKAIIMX PALUOHAIbHBIC
YHUCJa U CTENEHU C HaTypaJIbHBIM MOKa3aTeNeM, 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
CUTyallM{, BBINOJHATh IPUKUAKY M OLEHKY pPE3yjbTaTa BBIYMCICHUHN, OLEHKY
3HAQYEHUN YHUCJIOBBIX BBIPAXKECHUM, B TOM YHCIE NPU PEIICHUU MPAKTUYECKHUX

3ajad.

23



Pemate TekcTOBBIC 3a1auM apU(IMETHIECKAM CTIOCOOOM, MCTIOIE30BaTh TAOJHUIIbI,
CXEMBbI, YePTEXKH, IPyTrre CPeICcTBa MPECTABICHUS JaHHBIX MIPU PEUICHUU 3a]1a4.

Jloka3bIBaTh U MPUMEHSTH MPU PEIICHUN 33]1ay MPU3HAKU JEIUMOCTHU Ha 2, 4, 8,
5,3,6,9,10, 11, npuzHaku AETMMOCTA CYMMBI U IIPOU3BEICHUS LIEJIBIX YHCEIL.

PacknanpiBaTh Ha MHOKHUTENH HATypalbHbIE YUCIIA.

CB00OOHO ONIEpUPOBATH MOHATUSMU: YETHOE YHUCIIO, HEUETHOE YHUCII0, B3AUMHO
MPOCTHIC YUCIIA.

Haxonuth HanboabIwii 00Iui IEeIUTeNb 1 HANMEHBIIIEe 00111ee KPaTHOE YHUCeT
Y UCIIOJIB30BaTh UX MPU PEILICHUH 3aJ1a4, TPUMEHATHh AITOpUTM EBKinaa.

OneprpoBath MOHATHEM OCTATKa 10 MOJIYJI0, TPUMEHSTh CBOMCTBA CPaBHEHUI
10 MOJYJIFO.

Hcnonb3oBaTh anreOpandeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTh €€
B IIPOLIECCE OCBOEHUS yUeOHOTO MaTepHaia.

Hcnonp30oBaTh  MOHATHE  TOXKIECTBA,  BBIMOJHATH  TOXIECTBEHHBIC
npeoOpa3oBaHus BHIPAKEHUM, TOKA3bIBATh TOXKICCTBA.

Beinonuars aedcTBus (CI0KEHUE, BBIYUTAHUE, YMHOXKEHHE) C OJHOWICHAMHU
Y C MHOTOWICHAMHU, MPUMEHSTh (hOPMYJIbI COKPAIIEHHOTO YMHOXXEHUs (KBaApaT U Ky0
CYMMBI, KBaJpaT U Ky0 pa3HOCTH, Pa3HOCTh KBaJpaToB, CYMMa M Pa3HOCTh KyOOB),
B TOM YHCJIE JJIs1 YIIPOIIEHUS BBIUUCICHUM.

CocTaBnsiTh W pemiaTh JWHEWHOE YpaBHEHHWE WM CHUCTEMY JIMHEHHBIX
YPaBHEHMI O YCJIOBUIO 33Jla4d, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a41 MOJyYECHHBIN pe3yJIbTarT.

Crtpouts rpaduku nuHeldHbIX GyHKIMA. CTpouTh rpaduk QyHKIMu Y = |x|.

OmnuceiBaTh € TIOMOLIBI0  (PYHKIIUH HM3BECTHBIC 3aBUCUMOCTH  MEXIY
BEJIMYMHAMHU: CKOPOCTb, BpEMSs, pAaCCTOSIHHE, II€HA, KOJUYECTBO, CTOUMOCTb,
MIPOU3BOIUTEIILHOCTh, BpeMsi, 00beM paldOThI.

HaxoauTe 3HaueHNEe QyHKIMH MO 3HAYEHUIO €€ apTyMEHTA.

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

W 3aBUCUMOCTEH.
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Hcnonp3oBath cBoiicTBa (GYHKIUN [UIsi aHaiu3a TIpauUKOB peallbHbIX
3aBUCUMOCTEH (HyJaM (YHKUMH, TPOMEKYTKH 3HAKOMOCTOSHCTBA (YHKIIHH,
IPOMEXYTKH BO3pacTaHusl M yObIBaHHUA (PYHKUIMM, HAuUOOJbIIEE U HAHMMEHbIIIEEe
3HaYCHUs PYHKIIUN).

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

JlenaTe TPUKUAKY W OLUEHKY JIMHEMHBIX W YTIJOBBIX BEJIWYUH MPEIMETOB
B PeaNbHOM KU3HHU, pa3MEePOB MPUPOTHBIX OOHEKTOB.

Brnaners monsituem «reomerpudeckoe mecto Touek» (I'MT). Omnpenensith
OMCCEKTPUCY YTJjia U CEPEANHHBIN MepreHauKysip kK orpe3ky kak ['MT. [Tonb3oBaThcs
nonstueMm I MT nipm noka3aTenbCTBE reOMETPUYECKUX YTBEPKACHUM U IIPU PELICHUN
3a/1ay.

Bianers moHsATHEM KacaTeJbHOM K OKPYXKHOCTH, IIOJB30BATbCA TEOPEMOU
O IEPIECHIUKYJSIPHOCTH KacaTeIbHOM U paJuyca, IIPOBEAECHHOIO K TOYKE KacCaHHs.
Jloka3pIBaThb pPaBEHCTBO OTPE3KOB KaCaTEIbHBIX K OKPYKHOCTH, IIPOBEICHHBIX
13 OJTHOM TOYKH, U IPUMEHSTH 3TO B PEIICHUH F'€OMETPUUECKUX 3a/1a4.

Jloka3piBaTh M IIPUMEHSATH MPOCTEHIINE TIE€OMETPUYECKHUE HEPABEHCTBA,

ITIOHUMAaTh UX HpaKTI/I‘IeCKI/Iﬁ CMBICIJI.

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

I[loHuMare ¥ WUCIONB30BaTh NPEACTABICHUS O PACIIMPEHUU YHCIOBBIX
MHOKECTB.

CB0OOOMHO OmMepUpoBaTh MOHATHSMU: KBAJAPATHBIA KOPEHb, apuPMETHUECCKUI
KBaJIpaTHBIM KOPEHb, UPPALMOHAIBHOE YHMCIO, HAXOJUTh, OLECHUBATH KBAJpPATHbHIC
KOPHH, UCIOJIb3YsI TIPU HEOOXOAMMOCTU KaJIbKYJISTOP, BBIMIOJHATH IPEOOpa3oBaHuUs
BBIPAKECHUH, COJAEPIKAIINX KBAAPATHBIE KOPHH, UCITOJIB3YsI CBOMCTBA KOPHEU.

Hcnonb30BaTh HayalbHBIE MPEACTABICHUS O MHOXECTBE JCUCTBUTEIBHBIX
YuCeN JJIA CpaBHEHUS, OKPYTJEHUS W BBIUUCIECHUH, M300pakaTh JCHCTBUTEIHHBIC

Yycila TOYKaMU Ha KOOPAUHATHOUN IIPSMOMN.
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Hcnonp30BaTh 3amucu OONBIIMX M MAaJbIX YMCEN C TMOMOIIBIO JECATHYHBIX
npobeil u creneHed uucna 10, 3anuChIBaTh M OKPYIJISTH YUCIIOBBIE 3HAYECHMSI
pEanbHBIX 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.

HaxomuTte nomycTUMble 3HA4YEHHUs] IMEPEMEHHBIX B JIPOOHO-pAllMOHAIbHBIX
BBIPAKCHUSX.

[IprMeHATH OCHOBHOE CBOMCTBO paIlliOHAILHOM IPOOH.

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

BbINONHATE TOXKIECTBEHHBIE MPE0OPAa30BaHUs pAllMOHATBHBIX BEIPAKEHUH.

[TpumensTh IpeoOpa3oBaHusl BBIPAXKEHUN ISl PEILIEHUs] pa3IMYHbIX 3ajad
U3 MaTEMAaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAIIbHOU ITPAKTUKH.

[IppuMeHAT, TOHATHME CTENEHW C LEJbIM  IIOKa3aTelieM,  BBINOJIHATH
peoOpa3oBaHusl BIPAXKEHUI, COEPIKAIUX CTENEHH C LEIbIM ITOKa3aTEIIEM.

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

Bbmonusate  npeoOpa3oBaHUs  MPPALMOHAIBHBIX  BBIPAXKEHUHM, HCHOIb3YS
CBOMCTBA KOPHEMN.

Pemats 1poOHO-paniioHaIbHbIe YpaBHEHUS.

Pemlare nuHEVHBIE ypaBHEHHs C NapaMETpaMH, HECIOXKHBIE CHCTEMBI
JIMHEVHBIX YPABHEHUH C MMapamMeTpaMH.

IIpoBoauTe HCCIEnOBaHUSA YPAaBHEHMM U CUCTEM YPaBHEHUW, B TOM YMCIE
C MPUMEHEHHEM IrpapUuecKux MpeCcTaBiIeHul (yCTaHaBIMBAaTh, UMEET JIU YPaBHEHUE
WM CUCTEMa YPaBHEHHH PEIICHHUSI, €CITH UMEET, TO CKOJIBKO, M ITpouee).

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

HHTCPIIPETUPOBATL B COOTBETCTBUH C KOHTCKCTOM 3aJiavuu HOHy‘ICHHBIfI pe3yiabTar.
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[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JJII CPABHEHUS, OLIEHKH, peliaTh
JMHENHbIE HEPABEHCTBA C OJHOM MEPEMEHHON M MX CHUCTEMbI, 1aBaTh rpaduyecKyIo
WLTIOCTPAIIMIO MHOXKECTBA PEIICHUN HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

[loHumaTe ¥ HCMOIB30BATh (PYHKIMOHAIBHBIE TMOHATUS U SA3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAYEHMsI), OINPEACNATh 3HAuYeHHEe QYHKIUUA MO 3HAYCHUIO
apryMeHTa, OlpeAeiaTh CBOMCTBA (PYHKIUMU 1O €€ rpaduKy.

Crtpouts rpaduku (HyHKIHA, OMUCHIBATH CBOMCTBA YUCIOBOW (DYHKIIUMU TO €e
rpaduxy.

Pacrio3naBaTh OCHOBHBIE BHUABI  YETHIPEXYTOJBHUKOB, WX JJIEMEHTHI,
MOJIb30BAaThCS WX CBOMCTBAMH MPH PEUICHHH T€OMETpUYECKUX 3amad. Pazmuyath
MIPU3HAKU U CBOWCTBA MapaijiesiorpaMma, poMOa 1 MpsIMOYTOJIbHUKA, TOKa3bIBaTh UX
¥ YBEPEHHO MPUMEHSTDH MIPH PEIICHUN T€OMETPUUYECKUX 3a/1a4.

Pacrio3naBaTh 1LIEHTPaNbHO-CUMMETPHYHBIE (GUTYPHl W HCIONB30BATh HX
CBOICTBA MPH PEIICHUU 33]1a4.

Brnagers noHATHSAMH TOAOOMS TPEYTOJIBHUKOB, KO3 (ULIKMEHTa T0100Mus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX TpPEyroJbHUKOB. VMeTh mpezacraBiieHue
0 mpeoOpa3oBaHUM OO0 U 0 MOMO0OHBIX (urypax. Ilomp3oBaThCcsi MpU3HAKaAMU
nonoOus TPEYroJbHUKOB TIPU PEIICHUH TeOMEeTpuyecKux 3amad. Jlokas3wiBaTh
U IPUMEHATh OTHOLICHUS MPONOPLUOHAIIBHOCTH B MPSAMOYTOJIHBIX TPEYTOJIbHUKAX.
[TpumeHsTh MOI00ME B MPAKTUIECKUX 33auax.

BoiBomuth M ucnonb3oBaTh —HOpocTediue  GopMynibl IS IUIOIIAIM
TpPEYroJIbHUKA, TapajuiesiorpaMma, pomMOa W Tpaneuuud. BelaucisaTs (pa3iudyHbIMU
crioco6aMu) TUIOIIAb TPEYTOIbHHUKA U TUIOIA I MHOTOYTOIBHBIX QUTYD (TIOTIB3YSCH,
r7ie He00XO0UMO, KaJbKyJISTOPOM). 3HATh OTHOIICHHUE IUIOMIAIeH MOJOOHBIX (QUTYD
Y TIPUMEHSTH TIPH pelieHuH 3aaa4. [[puMeHsITh MoTydYeHHbIE YMEHUS B IPAKTHUECKUX
3ajadax.

[IpuMeHsTh MOJydYeHHBIE 3HAHHWS Ha MPAKTHKE — CTPOUTh MaTeMaTHYECKHE
MOJIETH JUIsSl 33]a4 peasibHOM U3HU U MPOBOAUTH COOTBETCTBYIOIIME BBIYUCICHHUS
C TMpUMEHEHHEeM TNoJM00HUs U TPUTOHOMETPUH (IOJB3YSCh, TI/A€ HEOOXOIUMO,

KaJIbKYJISITOPOM).
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[IpeameTHbIE pe3yabTaThl OCBOEHUS IMPOrpaMMbl YYEOHOro Kypca K KOHILY
oOyueHus B 9 KJacce:

CBoOOMHO omepupoBaTh TMOHATHUSMHU: KOpPEHb N-MI  CTENEeHH, CTEleHb
C palHOHAIBHBIM IIOKA3aTeJIeM, HAaXOJWThb KOPEHb N-i CTENEHW, CTENEHb
C palMOHAJIbHBIM I[OKA3aTEJeM, HCIHOJB3YysS IpU HEOOXOTUMOCTH KaJbKYyJATOD,
IIPUMEHSTH CBOMCTBA KOPHS N-M CTENEHU, CTENIEHU C PALIMOHAIBHBIM IIOKA3aTEIIEM.

Hcnonb30BaTh MOHATHE MHOYKECTBA JIEWCTBUTENIBHBIX YHCENI MPU PEIICHUU
3a/1a4, MPOBEACHNH PACCYKIACHUN U TOKA3aTEIbCTB.

CpaBHHMBaTh W  yHOPSAJOYMBATH JICHCTBUTENBbHBIE YHUCIA, OKPYIJIATH
NEUCTBUTENbHBIE YHCIIA, BBINOJHATh MNPUKUAKY pPE3yJibTaTa BBIYUCIECHHUH, OLIEHKY
YUCJIOBBIX BBIPAKEHUI.

CB0OOMHO omepUpoBaTh MOHITHEM KBaJPaTHOTO TPEXUJieHa, HAXOAUTh KOPHU
KBaJpaTHOTO TPEXUIICHA.

PackiianpiBaTh KBaIpaTHBIN TPEXUJICH HA TUHEUHBIE MHOKUTEIIH.

Pemrars HECHOKHBIE KBaIpAaTHBIE YPABHEHUS C IAPAMETPOM.

Pemrats HECIOKHBIE CHCTEMBI HEJIMHENHBIX YPABHEHUM C TAPaMETPOM.

[IpuMeHsATh METO/bl PAaBHOCUIIBHBIX MPEOOpa30BaHUM, 3aMEHbI IEPEMEHHOM,
rpaduyecKkoro MeTo 1a Mpy peuieHNH ypaBHEHUH 3-1 U 4-i1 cTeneHei.

Pemate ypaBHEHMs, HEpaBEeHCTBA M HMX CHUCTEMbl, B TOM YHCIE
C OrPAHUYEHUSIMH, HAIPUMEP B LENbIX YHACTAX.

[IpoBoauTe HCCHENOBaHUS YPAaBHEHHM W CUCTEM YPAaBHEHUW, B TOM YMCIE
C MPUMEHEHHEM TpadUUeCKUX NpeICTaBlIeHn (yCTaHABINBATh, UMEET JIM YPaBHEHUE
WIM CUCTeMa YPaBHEHUM PEIICHMs], €CIIM UMEET, TO CKOJIBKO, U MPOYEe).

Pemmath TeKCTOBBIE 33/1a4U aNTreOpanyecKuM CIIOCOOOM.

Hcnonb30BaTh ypaBHEHHUSI, HEPABEHCTBA U HMX CHCTEMBI ISl COCTAaBJIEHUS
MAaTEMATUYECKOM MOJEIM pPEANbHOM CHUTyallud WIM [OPUKIAJHOM  3aJauH,
MHTEPIIPETUPOBATH MOJTYyUYECHHBIE PE3YJIBTATHI B 3aJJaHHOM KOHTEKCTE.

CBOOOMHO oOMEpPUPOBATH TMOHATUSIMHU: 3aBUCUMOCTH, (YHKIHSA, Tpaduk
byHKUMHM, TOpsMas  OPONOPUUOHAIBHOCTh, JIMHEWHas  (yHKUMs, oOpaTHas

MPOTIOPIIMOHAIEHOCT, Mapadosia, Tuepoosia, KyCOUHO-3a/1aHHast (PyHKITHS.
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HccnenoBath QpyHKIMIO 10 €€ rpaduKy, yCTaHaBIMBAaTh CBONCTBA (DYHKIIMIA:
o0nacTb OmpeeNieHUs], MHOXECTBO 3HAYEHUH, HyIM (QYHKIHUH, TPOMEKYTKU
3HAKOIIOCTOSIHCTBA, IPOMEXKYTKH BO3pacTaHUS U yObIBaHUS, YETHOCTh U HEUETHOCTb,
HauOoJbllIee U HAUMEHBLIEE 3HAYE€HN s, aCUMITOTHI.

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

OmnpenensaTh MonoxeHue rpaduka KBagpaTUIHOW (YHKIUU B 3aBHCHUMOCTH
OT ee K03 PHUIINEHTOB.

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

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

Ha npumepe kBaapaTuyHOM (QyHKIMM CTpOUTH rpaduk  (QyHKIHA
y = af(kx + b) + ¢ ¢ momorpo nmpeodpazoanuii rpaduka Gyukiuu y=f(x).

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

CB0OOOIHO omepupoBaTh MOHATHIMU: MOCIEAOBATEIBHOCTD, aprU(pMeTUUYECKAS
U T€OMETPUYECKasi TPOTrPECCHH.

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

BbInONMHATE  BBIYMCIEHUS C  HCMOJNb30BaHMEM (GopMysl N-TO  4JeHa
apu(PpMETUIECKON 1 TeOMETPUUECKOM MPOTPECCUil, CyMMbI TIEPBBIX N YJICHOB.

N300paxarb 4jieHbl TOCJIEAOBATENBHOCTH TOYKAMU Ha KOOPAMHATHOU
IUIOCKOCTH.

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

Pacnio3HaBaTh M NOpPUBOJIUTH MPUMEPbl KOHEYHBIX M  OECKOHEYHbIX
NOCJIEIOBATEIBHOCTEH,  OTPAHUYEHHBIX  MOCIEAOBATEIBHOCTEH,  MOHOTOHHO

BO3pacTaroux (yObIBAIOIIUX ) MOCIEI0BATEILHOCTEH.
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Nmetp npeacraBieHne 0 CXOAMMOCTH MOCJIEA0BATEIIBHOCTHA, YMETh HAXOJIUTh
CyMMY OECKOHEYHO yOBIBAIOIIEH Tr€OMETPHUUECKOM MPOTrPECCUH.

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

Jloka3pIBaTh TEOpPEMY CHHYCOB M TEOPEMY KOCHHYCOB, HPUMEHSTH HX
JUIS1 HAXOXKACHUS PA3IUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIIEHUE TPEYTOJIbHUKOBY),
IIPY PEIIEHUH TEOMETPUUECKUX 3a/1a4. [ [pUMEHATH MOTyYeHHbIEC 3HAHUS ITPU PEILIEHUN
MPAKTUYECKUX 3a7a4.

[IprMeHATh TPUTOHOMETPHIO B 33/1a4aX HA HAXOXKICHUE IUJIOLIA/IA, BHIBOJAUTH
U BIIQJIETh TPUTOHOMETPUYECKUMHU (QopMyramMu JUisl TUIOMAAN TPEYroJibHUKA,
napasuiesiorpamMmma, pomOa, Tpameluu, BBIBOAUTHL M MPUMEHITH (Qopmyiy ['epona
1 (hopMyITy IS TUIOIIAIUA BBITYKJIOTO YE€THIPEXYTOJIbHUKA.

Nwmets npencraBiieHUE 0 TOMOTETUH, IIPUMEHSTD B IPAKTUYECKUX CUTYaALUSIX.

Hcnonb3oBath Teopemsl UeBbl 1 MeHenas 1pu pelieHuu 3aiad.

Hcnonws3oBaTh TEOpeMBbl O BIHMCAHHBIX VIJIAX, yIJIaX MEXAY XOpAaMH
(CeKylIMMM) U yriie MEXJy KacaTeIbHOM U XOPAOU MPU PEIICHUH T€OMETPUYECKUX
3aga4. Jloka3plBaTh W IIPUMEHATH TEOPEMBI O IMPOU3BEACHUU OTPE3KOB XOP/,
O MPOU3BEAECHNN OTPE3KOB CEKYIINX, O KBAIpaTe KaCaTeIbHOM.

Bragets nmoHsTHEM KOOpJMHAT HA TIIOCKOCTH, pabOTaTh C ypaBHEHUEM MPSMOM
Ha IJIOCKOCTH. BliayieTh MOHATHSAMH yIIIOBOrO KO3 duImeHTa 1 cBOOOIHOTO WICHA,
MOHMMATh HX TEOMETPUUECKUH CMBICI W CBA3b YIVIOBOrO Kod(duimeHTa
C BO3pacTaHWeM U YyObIBaHWEM JHHEHHOW (YHKIMH. YMETh pemarb MEeTOJ0M
KOOpJIMHAT 3aJlaud, CBSI3aHHBIC C TMAPAIJIEIBHOCTHIO W MEPHEHIUKYISIPHOCTHIO
MPSMBIX, IEPECEUEHUEM MPAMBIX, HAXO0KICHUEM TOUEK MEPECEUEHUS.

BeiBOguTh W BIAgeTh YpPaBHEHUEM OKPYKHOCTH. lcmosib3oBaTe MeETON
KOOpAMHAT Uil HAXOXKJICHUS IEPECEYCHUN OKPY)KHOCTEM U mpsAMbIX. Briagers
dbopMynaMu pacCTOSTHUST OT TOYKH [0 MPSMOM, ITUIOMIAAW TapajiesorpaMmma
B KOOpJIWHATaX, UMETh MOHATHE 00 OpueHTUpoBaHHOW momaau. [loap3oBaThCs
METOJIOM KOOPAMHAT Ha TJIOCKOCTH, IPUMEHSTh €r0 MPU PEIICHUU T€OMETPUYECKUX
Y IPaKTUYECKUX 3a1a4. [I[puMeHsATh METOI KOOPAMHAT B TPAKTUKO-OPUEHTUPOBAHHBIX

reOMCTPHUUICCKHUX 3a/javdax.
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Bragere moHsATHEM BEKTOpAa. YMETh CKJIAAbIBaTh M BBIYUTATH BEKTOPBI,
YMHOXKaThb Ha YHCJIO, BIAJETh IMPAaBWIAMH TPEYrOJbHHKA W Napajlienorpamma.
Branete mpakTHYECKMMHM HWHTEPIPETAUMSIMH BEKTOPOB. YBEPEHHO I0JIb30BaThCA
KOOpJIMHAaTaMHU BEKTOpa. BiageTs Cl10KeHNEM U BBIYUTAHHEM BEKTOPOB, YMHOKEHHEM
BEKTOpa Ha YMCIIO B KOOpAUHATAX.

WNwmets mnpexncraBineHue o 0Oa3uce (Ha IUIOCKOCTH). PackianbiBaTh BEKTOPHI
no ©Oasucy. PacknaaplBaTh BEKTOpbl CHJI € MOMOLIBIO  MIPOEHHUPOBAHUS
U TPUTOHOMETPUYECKHX COOTHOWIEHWH. IIpuMEHATP 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 CKAJISPHOIO IMPOU3BEIECHUS U €ro CBSA3b
c  npoeuupoBaHueM. [IpUMeHATP  CKaNIpHOE  INPOM3BENECHHE  BEKTOPOB
JUISL HaXOXJIEHUs UIMH W YIJIOB. PemaTe reoMeTrpudeckue 3afadyd ¢ MOMOUIBIO
CKaJIsIpHOro TmpousBefeHus. Mcnonap30BaTh CKalsipHOE MPOU3BEIAEHUE BEKTOPOB
B aireOpandyeckux U GU3NYECKuX 3a/1ayax.

Brnagere MOHATUSMHU NPAaBUIBHOIO MHOTOYTOJBHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI JYTY OKPY’KHOCTH M PaJJUaHHOMN MEPHI yria, BEIYUCIATH IUIOMAAb KPYra U €ro
yacteil. [lonumMaTte cmpict uncia nt. [I[puMeHsATh NoJly4eHHbIE YMEHUS NPU PELICHUN
PaKTUYECKUX 3alady. 3HaThb HUCTOPUYECKHE CBEACHUS 00 W3MEPEHUU JIJIUHBI
OKPYHOCTH M ILIOIIAN KpyTa.

Nwmetsb npenicTaBiieHne 0 MpeoOpa3oBaHUM MIIOCKOCTH, O ABMKEeHUAX. HaxoauTe
OCH, LIEHTPbl CUMMETpUM (UTYp, UEHTPHl IOBOPOTA, HAXOJIUTh KOMIO3UIUU
npoctedmux mnpeoOpazoBaHuil. [IpuMeHSATh ABMKEHUS MJIOCKOCTH MPU pPELICHUU
reOMETPUYECKUX 3a]aY.

[IpuMeHATh MONy4YEHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMaTUYECKHE
MOJIeNIA JJIA 3aJlay peajbHOM KW3HU U MPOBOJIUTH COOTBETCTBYIOIIME BBHIYMCICHHUS
C MPUMEHEHHEM TNOAO00US UM TPUTOHOMETpUUYECKHX GYHKUUNA (MOJB3YyACh, Tle

HEO0O0XO0IMMO, KAJIBKYJISITOPOM).
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TEMATHUYECKOE INTAHUPOBAHUE

7 KIACC
HaumeHoBaHue
Ne | pasmenos utem kypca | Koanuectso ®opma padoThl/XapaKTepUCTHKA
. IIporpammHoe copep:kanue
n/n BHEYPOYHOI 4acoB NesITeIbHOCTH 00Y4al0IIUXCS
AeSITeJIbHOCTH
1 | Yucna v BEIYUCIICHHUS. Pemenue 3amau noBbilieHHOW cinoxHocTH | MccienoBateabeckasi padora: JeIMMOCTh U €€
JlenmuMocTh Pemrenue 3amaq Ha AETUMOCTb. CBOMCTBA.
Apudpmernyeckuit METOJ pemieHus | Jluckyccusi: COOTHECEHHME THIIA 3aJa4d U MOJIEIU.
CIOKETHBIX 3aJ]1a4 CpaBHeHHEe apuUPMETHUYECKOr0 U alredpanyeckoro
METO/1a PeLleHUs 3a]]a4; JOCTOMHCTBA U HEJJOCTATKU.
MartemMaTHyeckoe COPeBHOBAHHE — PEILICHUE
CIOXKETHBIX 33J1a4 Pa3HbIMU METOAAMU
2 OceBas cuMMeTpUst ®durypsl ¢ oceBoii cummetpueil. [Ipumepsr | MceaenoBareabckass  padora (B TOM — YHCIe
CHMMETPHUH B OKPY>KaIOIIEeM MUpPE C UCIIOJIb30BAHUEM «MaTEMAaTHUYECKUX MTaKETOBY).
IMocTpoenue MojaeJeii (B TOM qucie
C UCIIOJIb30BAaHUEM «MAaTEMAaTUYECKUX MTAKETOBY).
IIpoekT: cuMMeTpHs B OKPY’KAIOIIEM MHPE
3 | AnreOpaunueckue 10 Crenenu, MHOrowieHsl, npeodpaszoBanue | [IpakTHKYM MO pelIeHuIo 3aay.
BbIpa)KeHUS MHOTO4WIEHOB, 1elcTBUS ¢ MHOrowieHaMmu. | MccenoBaTenbekasi 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  BHYTPEHHMX  yIJIOB  MHOIO-

YroJIbHHUKa M BHCUIHUX YIJIOB BBIITYKJIOT'O

HUccaenoBareabckasi padora (B TOM UHCIe
C HCHOJIb30BAaHUEM «MATEMaTHYECKHX IaKETOBY):

HEPAaBEHCTBA MHOT'OYT'OJIbHHKA. reOMETPUUECKUE HEPABEHCTBA.
CooTHomeHus: MeXQy cTopoHamH M yrinamu | IIpakTMKYyM 1O pemIeHuI0  NPaKTHKO-OpHEH-
TpEyroJbHUKA. TUPOBAHHBIX 3a]1a4.
HepaBeHcTBO TpeyroiabHHUKA. MopgenupoBaHue C TIOMOLIBK  MPOTPAMMHBIX
HepaBeHcTBO 0 JUIMHE JIOMAHOI. CpEnCTB
HepaBeHcTBO Mexay NEPHEHIUKYIISIPOM
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
Hcnonp3oBaHWe pas3IUYHBIX CHOCOOOB | CpaBHEHHE CBOWCTB (QYHKIHM U HUX TIpapUKOB
3a/1laHusl QYyHKLIMH. B 3aBUCHMOCTH OT IapaMETPOB
Hcnons3oBaHue CBOWCTB (byHKIHH
JUIsL aHajau3a TpadUKOB pealbHBIX 3aBH-
cuMocTel (Hynu (GYHKIHH, MPOMEXKYTKH
3HAKONOCTOSIHCTBA (DYHKIIMHU, TPOMEXKYTKHU
BO3pacTaHust ©  yObIBaHHMA  (YHKIUH,
HauOouiblllee M HAaUMEHbIIEe 3HAYCHUs
GyHKIMN).
I'paduku, KycodHO-3a/aHHbIE (YHKIMU
I'eomerpuueckue mecra 6 B3aumHoe pacnosnoxkeHue OkpykHocTH | IIpakTHKyM: NpaKkTHUKO-OPUEHTHUPOBAHHBIE 3aJadyu

TOYCK

U MPSIMOU.

[Ipumepsl TeOMEeTpUUECKUX MECT TOUYCK
Ha TJIOCKOCTH.

Meron TreoMeTpUYecKHMX MECT TO4YeK
[P PEIICHUH TeOMETPUUYECKUX 3a]1a4

Ha B3aMMHOE PAaCIOJI0KEHUE OKPYKHOCTH U NPAMOA.
CamocrosiTeqibHOE OTKpPbITHE: 4YTO Takoe [ MT?
IIpakTuky™m 10 pemennto 3agad Ha [MT

33



7 YpaBHEHUS U CUCTEMBI 12 Jluneiinpie ypaBHeHUs W uX cucTeMbl. | CaMOCTOSTEIBLHOE OTKpBbITHE: JINHEHbIE
ypaBHEHHI Onpenenenue yuciaa KOPHEH JMHEMHOrO | ypaBHEHUSI M HEPABEHCTBA C IapamMeTpaMH M X
ypaBHEHHS. CHUCTEMBI.
Pemrenne JIMHEHBIX ypaBHeHul, | UccsenoBareabckasi padora (B TOM  UHCIe
cojepXKallux 3HaK Monayyd. PelieHuwe | ¢ MCIOJIB30BaHUEM «MATEMaTHYECKHX IaKETOBY):
JIMHEWHBIX YPaBHEHUN C TapamMeTpaMu. JIMHENHbIE ypaBHEHMUs, COJEpKALIUE 3HAK MOIYJISL.
Pemienne cucrem nuHelWHbIX ypaBHeHMH | IIpakKTHKyM 10 pelIeHUIO 3aJay: OT IPOCTOro
pa3sHBIMU METOJAMU K CII0)XHOMY — PELIEHHE CHUCTEM JIMHEWHBIX
ypaBHEHU pa3sHbIMU METOIAMMU.
MaremaTtnuyeckoe COpPeBHOBAHHE —  DCIICHHE
MaTeMaTHYECKUX 3a/ay M0 TeMe
8 ITocTpoenus 8 O6ocHOBaHUsI NPOCTEHIINX IOCTPOCHMH, | JIMCKyCcCHsI: Kakue 3aJaud  MOXKHO  PEUIUTh
C IIOMOILBIO LIUPKYJIS JTalbl 3aJa4yd Ha IIOCTPOCHUS, PELICHUE | ¢ NOMOUIBIO LMPKYyNs U JHMHeHku? Kak pemars
Y JIMHEHUKHU 3a1a4 Ha MIOCTPOEHUE LUPKYJIEM | 3aauy Ha noctpoeHue? UYTo Takoe HCCiedOBaHHE
Y JTUHEUKOH MIpY PELIEHHUH 3a/1aul Ha TocTpoeHue?
IIpakTHKYM 0 pelIeHUIO 3ajad.
MartemMaTH4yeckoe COpeBHOBAHME — PEIICHUE 3a7a4
Ha MOCTPOEHUE
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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8 KJIACC

HaumenoBanmue
Ne | pasnmesnos uTeM kypca | KoaudectBo ®Dopma padoThl/XapaKTePUCTHKA
. IIporpammHoe copep:kaHue
n/n BHEYPOUYHOU 4acoB NeSITeJIbHOCTH 00y4aroInXCs
AeSITeJIbHOCTH
1 | Yucna v BBIYUCTCHUSA 4 KBagpatublii kopens. Beinonnenue onepauuii | IlpakTukyM 1o pemieHuro 3ajad: OT MPOCTOro
C UppalMOHAIBHBIMU YHCIaMU K CJI0)KHOMY
2 | AnreOpanueckue 4 HpobHo-panmonanbHbie BeipakeHus. Crenenu. | [IpakTUKyM 1Mo pemieHuro 3agad: OT MPOCTOro
BBIPAKEHUS BrimonHeHne TOXIECTBEHHBIX MPEoOpa3o- | K CIOKHOMY
BaHUU pallMOHAIBHBIX BBIPaKEHUU
3 | LenrpanbHas 8 dopmynupoBKa ompeneneHus W gokaza- | McesenoBareabeckasa padora (B TOM  4YHCie
CUMMETpUS TEJIbCTBO CBOWCTB IEHTPAJIbHO-CUMMETPHUY- | C UCTIOJIb30BAHUEM «MaTeMaTUYECKUX MaKETOBY):
HBIX (Uryp. CBOMCTBA IEHTPAITHHO-CUMMETPUYHBIX QUTYD.
Henenne orpeska Ha paBHble dacTu | [IpoeKT: 1EHTpanbHAasT 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 | YpaBHeHus 10 KBagparubie ypaBHEHUs. HUccaenopateabckasi padora: paBHOCHIBHOCTh
Y HEpaBEHCTBA Omnpenenenne paBHOCWIBHBIX YPAaBHEHUM. U CIICJICTBHE.
[IpumeHeHnne cBOWCTB ypaBHeHUN ¢ ogHON | IIpakTHKYM MO pELICHUIO CIOKETHBIX 3a7ay.
MePEMEHHOM. IIpakTHKYM 1O pELICHUIO 3aJay: OT MPOCTOrO
OnpeneneHne KoOJIUYECTBA JACHCTBUTEIBHBIX | K CIOKHOMY — IpOOHO-pallMOHANIbHBIE YPAaBHEHUSI.
KOpHEH KBaJpaTHOI'O YpaBHEHUS. HccaenoBarenbckass pad6ora (B TOM 4YuCHe
Pemenue npoOHO-palinoHaIbHbIX YPaBHEHUH, | C MCITOIB30BAaHUEM «MAaTEMAaTHYECKUX TTAKETOBY):
CBOJAIMXCS K JUHEHHBIM UM K KBAJIPAaTHBIM | Tpadudeckas HHTEpIpeTalus ypaBHEHUN C IBYMsI
YpPaBHEHUSAM, UCIIOJIb30BaHUE METO/IAa 3aMEHBI | IEPEMEHHBIMM.
IIEPEMEHHOM. MoaeanupoBaHye pa3IMYHBIX CHUTYalHAN
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Pemenne TeKCTOBBIX 3a7ad aireOpandecKuM
CIIOCOOOM: TIepexoj OT CJIOBECHOH (opMmy-
JUPOBKH YCJIOBHS 3a7auM K alnreOpanyeckou
MO TyTeM COCTAaBICHUS YypaBHEHUS;
peuieHue COCTaBJIEHHOTO YpaBHEHUS;
UHTEepIpeTanus pe3yibTaTa.

I'paduueckas wuHTEpHperanuss ypaBHEHUMN

C IByMs ICPEMCHHBIMU

[IpeoGpazoBanue Beenenne nonsTus npeoOpa3oBaHus mMo1o0us CamocTosiTe/IbHOE OTKPbITHE: UYTO TakKoe
noaoOus Y TO00HBIX QUryp. npeoOpa3zoBaHue Mo100us?
CooTHomieHus1 B MOAOOHBIX (hUTypax HccaenoBarenbckass padora (B TOM 4YuCIe
C MCIOJIb30BAaHUEM «MAaTEMaTHUYECKUX MAaKETOBY):
YTO Takoe paxran?
IIpakTHKYM [0 pelIeHUIO 3a7a4y
VYpaBHeHus Pemenue cucreM ypaBHeHUH, B KOTOpbIX 0HO | IIpakTUKYM MO pelIeHHIo 3aay.

1 HEpaBEHCTBA!
CUCTEMBI YPaBHECHUII;

HEpPaBEHCTBA

U3 YPAaBHEHUN HE SBIACTCSA JIMHEUHBIM.
I'paduueckass  uHTEpHperauuss  pelIeHUs
YPaBHEHUS C IBYMs NIEPEMEHHBIMHU U CUCTEM
YPaBHEHUN C IBYMs IEPEMEHHBIMH.

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

N3o00paxenue pemneHnst HepaBeHCTBA C OJTHON
IIEPEMEHHOW W CHUCTEMBl  HEPABEHCTB
HAa KOOPAWHATHOW NPSIMOM, 3aIUCh PEIICHUSA
C IIOMOIIBI0 CUMBOJIOB.

HepaBeHcTBO ¢ AByMsI IEPEMEHHBIMH.
I'paduuecknii MeTOn  pemICHUS  CUCTEM
HEPABEHCTB C JBYMs IIEPEMEHHBIMU

CamocTosiTeJIbHOE  OTKpBITHE. Tpaduveckas
WHTEpNpETalus PEIICHUS ypPaBHEHUS C IBYMs
MEPEMEHHBIMH M CHCTEM YpaBHEHUU C JBYMs
TepEMEHHBIMH.

IIpakTHKYM IO pEIICHUIO 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 BbIpakeHMs ¢ ucnoib- | IlpakTHmyeckasi padora: noCcTpoeHUE MoaEIeH —
HEPaBEHCTB 30BaHUEM HEPABEHCTB. HEpPaBEHCTBO KaK MOJIEJIb PEAIbHONW CUTYyalUH.
[Ipumenenune cBolicTB HepaBeHCTB B Xxone | CamocrosiTeibHOe OTKpBITHE! METO/IbI
pelLIeHus 3a1a4. JI0Ka3aTeJIbCTBA HEPABEHCTB.
OmnpeneneHne paBHOCUIBHBIX HEPABEHCTB. MaremaTH4ecKoe COPeBHOBAHHME — pEILECHHE
Jloka3zaTenbCcTBO HEPABEHCTB. 3a/1a4 pa3HbIMU METOJaMHU.
Pemienue TtekcToBRIX 3amau ¢ nomoiibio | McesenoBaresabckast padora: JUHENWHOe
JIMHEWHBIX HEPABEHCTB C OJTHOW MEPEMEHHOM. | HEPABEHCTBO C OJIHOM NEPEMEHHOM C MapaMeTpoM
HccnenoBaHue  JIUHEMHOTO  HEPABEHCTBA
C OJTHOM IEPEMEHHOH C ITIapaMeTPOM
8 | IIpsmoyronbHbIE 6 JlokazaTenbCcTBO cooTHomeHu  Mexay | [IpakTMkymM 10 pelmeHH0 IpPaKTHKO-OpUEH-
TPEyTrOJIbHUKHU MPOTOPIIMOHATBFHBIME OTPE3KaMU B TIPSIMO- | THPOBAHHBIX 3aJay.
YTOJIBHOM TPEYTrOJIbHUKE. CamocTosiTeJIbHOE OTKPBITHE: UTO s 3HAIO
[IlpyuMeHeHne COOTHOIICHUN TIPW PENICHUH | MPO NPSIMOYTOIbHBIN TPEYroJIbHUK?
reoOMeTpUYECKHUX 3a1a4 MartemMaTuyeckoe COpPeBHOBAaHME — pEIICHUE
3a/1a4 pa3HBIMHU METOIaMU
9 | Oyskuun 4 [Touck obnactu ompeneneHus U MHoxkecTBa | MccienoBareabckasas padora (B TOM 4YHCie
3HAYEHUH PyHKIUU. C HUCTIOJIb30BAHUEM «MATEMATHUYECKUX MAKETOBY):
I'padux  dyskiuun  Kk/X. DyHKIUS BUAA | KCCIIeIOBaHUE PYHKITUM.
(ax + b)/(cx + d) CamocTosiTeIbHOE OTKpPbITHE: (QYHKIUS BHIA
(ax + b)/(cx + d)
10 | Yucna 1 BBIYUCIICHHUS: 10 ®opmynupoBka omnpenesieHus  genumocty | McecesienoBaresbekas padora: qeIMMOCTb.
JEIUMOCTh HalleJI0, YHCEeJ, CPAaBHUMBIX IO JaHHOMY | CamMoCTOsITeJIbHOE  OTKPbITHE:  CpPaBHEHHE
MOJIYJIO. 10 MOJIYJIIO.
BrinonHeHue neneHus ¢ OCTaTKoM. IIpoOieMHBIIT NPaKTHKYM. peElIeHHE 3ajad
Jloka3zaTenbCTBO M IPUMEHEHHE CBOWMCTB | HA TOMCK OCTaTKOB CYMMbl U IPOU3BEACHUS
CpaBHEHHUH 10 MOJYIIIO. 10 MOJIYJIIO.
Haxoxxnenue ocCTaTkoB CyMMBI M Tpou3- | MaTeMaTHyeckoe COPeBHOBAHUE — pEIICHUE
BEJICHUSI 110 JAHHOMY MOJYJIIO 3a/1a4 Ha J€JIUMOCTbh U CPaBHEHUE 110 MOAYJIIO
OBHIEE KOJIMYECTBO 68

YACOB I10 ITPOT'PAMME
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9KJIACC

HCPAaBCHCTBA U UX

CHCTCMBI

HaumenoBanmue
Ne | pa3zpgesioB U TEeM Kypca ®opMma padoThbl/XapaKTepUCTHKA
. IIporpammHoe copep:kaHue
n/n BHEYPOYHOM eATeJIbHOCTH 00Y4aAI0IIUXCS
AeSITeJIbHOCTH
1 | YpaBHenus 12 buxBanpaTtHbie YpaBHEHUS. Meroasl | CamocTosiTe/IbHOE OTKPBITHE! peuieHue
U1 HEPABEHCTBA: PaBHOCHJIBHBIX ~ TIpeoOpa30BaHMii, 3aMEHBI | ypaBHeHUM 3-i u 4-i1 CTeNeHEN.
ypaBHEHUS, MIEPEMEHHOM, rpaduueckoro Merona | IlpakTukyMBI 110 peHIEHUIO 3aJa4d: OT IIPOCTOrO

MIPY pEIICHUN ypaBHEeHUH 3-i 1 4-i1 cTeneHe.

Pemenue HCPAaBCHCTB, COACPIKAIIUX 3HAK

MOJLyJIS.
HepaBeHCTBO ¢ IByMsI IEPEMEHHBIMU.
IIpumenenune rpauueckoro MeToJa
peicHuA CUCTEM  HCPABCHCTB C JABYyMd

NIEPEMEHHBIMHU.
Pemenne n1poOHO-pallMOHAIBHBIX YpPaBHEHUI
Y HEPABEHCTB.

rpaduKoB ypaBHEHHUIA,

B TOM 4YHCJICE C HMCIIOJb30BAHHCM I_II/I(prBLIX

ITocTpoenue

pecypcos.

I'paduueckass  uHTEepmpeTauus  pelIeHUs
YpaBHEHUS C IByMsl IEPEMEHHBIMU U CUCTEM
YpaBHEHUH C IByMs IEPEMEHHBIMU.
HccnenoBanue CUCTEM HEJTUHEHWHBIX
ypaBHEHUH C MapaMeTpoM.

Pemrenue HepaBeHCTB C AByMS NIEPEMEHHBIMU

U UX CUCTEM

K CIIO)KHOMY — JIpOOHO-pallMOHAJIbHBIE YPaBHEHHUS
Y HEPAaBEHCTBA.

HccaenoBatenbckne padoThbl: pelieHUe 3anay
C MapaMeTpaMM — ajreOpandeckuM MeETOJIOM;
(B TomM  uwmcie

rpaguueckuM  MeETOAOM

C HCIIOJIB30BAHUEM «MATEMATHUYCCKHUX HaKCTOB)))
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Pemenue
TPEYTOTHLHUKOB

@opmynbl IPHUBEACHHUS.

Pemienne mnpakTH4yeckux 3agad € HUCIHOJb-
30BaHUEM TEOPEMbl KOCHHYCOB U TEOPEMBbI
CHUHYCOB.

®opmyna IT'epona. dDopmyna MIOMIAAU
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.
COOTHOIIIGHUSI MEXITYy TPUTOHOMETPUUECKUMU
(GYHKITUSMH.

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

Peumienue 3amay Cc HCMIOJB30BAHUEM TEOPEM
KOCHHYCOB M CHHYCOB, HaXx0)XJICHHE pajauyca
ONMCAaHHOM OKPY’KHOCTH

IIpakTUKYMBI 10 PEIICHUIO 3a7ad.
MareMaTH4ecKOe COpPEeBHOBaAHHME — pEIICHUE
F€OMETPHUYECKUX/TTPAKTUKO-OPUEHTUPOBAHHBIX

3a1a4 pasHbIMHU ME€TOJaMU

Anrebpanyeckue
BBIPAKEHUS

CreneHb ¢ pallMOHAJIbHBIM [MOKA3aTENIEM.
Onpenenenne KOpHA N-i CTENEHU U CTENEHU
C pallMOHAJIBHBIM MTOKA3aTEeJIEM.

[Ipumenenune omnepanuu H3BJICYEHUS KOPHS
N-ii CTENEeHH, UCTIONIB3YSI IPU HEOOXOAMMOCTH
KaJIbKYJISITOP.

Brruucnenue 3HayeHHs] CTENEHU C pPaLMO-
HaJIBHBIM TTOKa3aTeleM.

Ouenka 3HayeHUl KOpHA N-il  creneHw,
3HAYCHUE CTEIMECHU C PalMOHAIBHBIM TOKa-
3aTeIeEM LEIbIMU YHUCIAMU U JE€CATUYHBIMHU
JIPOOSMH.

CpaBHeHME ©  YHOOPSAJOYMBAHUE  PalHO-
HAJIBHBIX W HPPAUOHAIBHBIX  YHCEII,
3alMCaHHBIX C MIOMOIIBIO KOPHS N-U CTENeHH,
CTEIIEHU C PAL[MOHAJIBHBIM [T0KA3aTEIIEM.

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 0 NpoOU3BEIEHUH OTPE3KOB XOP/I,
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 TEOPEM MPHU PEIICHUU
reOMETPUUYECKUX 3a]1ad.

3HAKOMCTBO C MOHSITHEM TOMOTETHH, C €ro
NPUMEHEHHUEM, B TOM UYHCJIE€ B MPAKTHUYECKHUX
CUTYaIUsX

CamocTosiTeJibHOE OTKpbITHE (B TOM YHCIE
C UCIIOJIb30BAaHUEM «MAaTEMaTUUYECKUX MAKETOBY):
Teopemsl UeBsl 1 MeHemast.

IIpakTHKYM 10 pelIeHUI0 3ajady.

I[IpakTUKYyM 1O TOCTPOSCHHUIO JUHAMHUYECKUX
MoOjiejIel ¢ TOMOIIBIO MPOTPAMMHBIX CPEJICTB.
HUccaenopateabckasi padora ¢ OMOIIBIO
MIPOTPAMMHBIX CPEJICTB: TOMOTETHS M €€ CBOMCTBA

DyHKIUU

10

[TonsiTHe «QYHKIHISDY.

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

MIPOMEXKYTKHU BO3pacTaHUs
¢byHKuuy, HauOonbllee U  HaWMEHbIIEe
3Ha4YeHMs GYyHKIHMH MPU PEIICHUH 3a]1a4.
ITocTpoenue rpadukoB GpyHKIUN ¢ TOMOLIBIO
npeoOpa3oBaHMil BUa:

f(x) =f(x) + a; f(x) = f(x + a); f(x) = kf(x),
fO) —=f( x 1), f(x) = [1(x) |

PacnosnaBanue CTETIICHHBIX byHKIIH

" IMOCTPOCHUC 3CKU30B Fpa(I)I/IKOB CTCIICHHBIX

HccnenoBarenbckasi padora (B TOM 4YHCTE
C HUCIIOIB30BAHUEM «MAaTEMATHUYECKUX MAKETOBY):
IToBenenue GbyHKIIIN u ee  rpaduxa
B 3aBUCHMOCTH OT ITapaMeTpa.

IIpakTHKYMBI 110 PENICHUIO 3a/1a4: MOCTPOEHUE
rpadukoB yskmmii y= VX ,y = 3Wx, y = | X |;
C TIOMOULIBI0 IpeoOpa3oBaHUM M  INpOBEpPKa
C UCTIOJIb30BAaHHEM TPOTPAMMHBIX CPEACTB
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GyHKIUIA ¢ HaTypalbHBIMU IOKa3aTeNIsIMU
pa3HON YETHOCTH.

Hcnons3oBaHue CBOWCTB rpa)MKOB
CTENMEHHBIX (QYHKIUHA € HaTypaJbHBIMHU
MIOKa3aTeJsIMU [IPU PELICHUN 3aaad.

[ToctpoeHne rTpadukoB GYHKIUNA Y = \/;,
y=3x,y=|x]|

MeTtona koopuHAT

[TapamienpHOCTs W NEPHEHAMKYJISIPHOCTH
HpsIMBIX (Yepe3 yriaoBoit KoahGUIMEHT).
HaxoxzaeHue mnepecedeHUil OKpyX HOCTEN
U 1OpsAMBIX B KoopauHarax. Dopmyna
paccTosIHUS OT TOYKH JI0 IPSIMO.

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

CamMocTosiTeIbHOEe OTKPBbITHE: KaK pEIINTh
reOMETPHUYECKYI0 3aJady C IOMOIIBIO armapara
anreOpsI?

HUccaenoBareabckasi padora (B TOM 4HUCIE
C MCTIOJIb30BAaHUEM «MAaTE€MAaTHUYECKUX MaKETOBY):
pellieHne TPaKTUKO-OPUEHTHPOBAHHONH TE€OMETpH-
YEeCKOH 3a/1aul METOJ0M KOOPJMHAT.
MaremaTH4YeCKOe COPEeBHOBAHHE — peElICHUE
TeOMETPUUYECKHUX 3324 pa3HBIMH METOAAMHU

YucnoBwle
HOCJIE€N0BATEIbHOCTH U
Mporpeccuu

Onpenenenue BUIOB IOCIENOBATEIBHOCTEM:
OTpaHUYeHHas MOCJIEI0BAaTEIbHOCTh, MOHO-
TOHHO Bo3pacTatoniasi (yObIBaroIas) Mocieao-
BaTeNbHOCTh. lIpencraBieHne OECKOHEUHBIX
MEPUOMYECKUX JPOoOeii B BUIE OOBIKHOBEHHBIX.
3HAKOMCTBO C  MOHSATHEM  CXOJUMOCTH
MOCJIE0BATEIbHOCTH, HAXO0XKJIEHUE CYyMMBbI
OECKOHEYHO YyObIBalOllell TreoMeTpUYEeCcKOn
IIPOrPECCHH.

[Ipumenenue MeToza MaTeMaTH4eCKOi
WHAYKITUU

HccaenoBareabckasi pabora: IIOBEJICHUE
MOCJIEI0BATEILHOCTE — OT THIIOTE3bl A0 JOKa-
3aTeIbCTRA.

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

IIpakTUKyM 10 peIeHto 3a/1a4: J0Ka3aTeIbCTBO
HEPABEHCTB U J0Ka3aTeIbCTBO Aenumoctd MMU
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8 JIBIDKEHHUS TUIOCKOCTH

10

Lenrpanpnas  cummerpua. LleHTpanpHO-
cummetpuynbie ¢urypsl. IloBopor. Oceas
CHUMMETpHS. durypsl, CUMMETPUYHBIE
OTHOCUTEIHHO HEKOTOPOU OCH.

[TapannenpHBIN TIEpEHOC.

ITousiTie JOBHKEHHMSI M €r0  CBOMCTBA.
PaBenctBo duryp.
[IposiBnenus CHUMMETPHUH B pUpoe,

JKMBOIIMCH, CKYJIBIITYPE, apXUTEKTYPE.

Komnozunun JBUKEHUM (mpocretimue
IPUMEpHI).
[IpumeHeHne B pelIeHUH TIeOMETPUUYECKHUX

3ajaq

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

CamocTosiTeJIbHOE OTKpPbITHE: (OPMYIUPOBKA
BBIBOJIOB O CBOMCTBAaX KOMITO3UIIUI IBUKEHUH.
IIpoekrT:

npeobpa3zoBaHus (aBMKEHMS)

B HCKYCCTBE

OBIIEE KOJIMYECTBO
YACOB I10 IPOI'PAMME
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