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Kypca BHeypouHoii gesiTebHOCTH «TpyaHbIe BONPOCHI MATEMATHKHY
TSI OCHOBHOTO 00111ero 00pa3oBaHus
Cpoxk ocBoenusi: 5 et (5-9 knacc)



IHHOACHUTEJBHASA 3AIINCKA

O01mas xapakTepucTHKa Kypca

Hacrosimas pabouast mporpamma Kypca BHEYpOUHOH esTenbHOCTH « TpynHbIe
BOTIPOCHI MAaTEMAaTHUKH. 7—9 KJ1acChl» pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMU
denepanbHOTO TOCYIAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOTO
obmiero obpaszoBanusa (manee — ®I'OC OOO) u HampaBieHa Ha OpPTaHHU3AIUIO
o0y4YeHHUs MaTeMaTUIECKOMY COJACPKaHHIO, BEIXOsIIeMy 3a paMku deaepaibHOM
paboueil mporpamMMbl o yueOHOMY TpeaMeTy «MaTtemaTtukay (0a30BbIil YPOBEHB)
OCHOBHOTO 00111eT0 00pa3oBanus (manee — OPII), ¢ ygeTom UCmonb30BaHUs BUIOB
JESITEIIbHOCTH 00YYarOIIMXCsl, OTAMYHBIX OT YPOUHBIX.

IIpu paspabomke [Ipoepammsl yuumsi8anucs ciedyouue OOKYMeHmbl:

— nmucbMo MunucrepctBa npocseleHus Poccuiickon denepauuu oT S
utoiist 2022 1. Ne TB-1290/03 «O HampaBieHUH METOAMYECKUX PEKOMEHAAIUI» 110
OpraHU3alMi BHEYPOYHOU MESITEIIbHOCTH B paMKax pean3alii OOHOBIIEHHBIX
dbenepanbHbIX TOCYJAPCTBEHHBIX O0pa30BaTEeNbHBIX CTaHAAPTOB HAYaJIbLHOTO
00111eT0 ¥ OCHOBHOTO 00111eTO 00pa30BaHuUs;

— pacnopsbkenue [IpaButensctBa Poccutickoit denepannu ot 19 HosOps
2024 1. No 3333-p «O0 yTBepkJAEHUU KOMIUIEKCHOTO IUIaHA MEPONPUSITHI TI0
MOBBIIICHUIO KaueCTBa MAaTeMAaTUYECKOTO U €CTECTBEHHO-HAyYHOTO O0pa30BaHUA
Ha niepuoA a0 2030 roxay.

AKTYaJIbHOCTH Kypca

B ycnoBuax peanuzanyuu TakOM CTPATETMYECKOM 3a7a4yM, KaK JOCTHIKEHUE
TEXHOJOTMYECKOr0 CYBEPEHHUTETA CTPaHbl, Iepel MaTeMaTUYECKUM 00pa30BaHUEM
B UWCJIE TJIABHBIX TMOCTABJEHbI CIEAYIOIIME LENN: Pa3BUTHUE TBOPUYECKUX U
UCCJIEIOBATENLCKUX CIIOCOOHOCTEN O0Yy4aroluMXcsi, UX TMOJATOTOBKAa B MPOIECcCce
0o0y4eHus: MaTeMaTUKe K BBEIOOPY Mpodeccuid, CBI3aHHBIX C Pa3BUTHEM TOYHBIX U
€CTECTBCHHBIX HAyK M TeXHOJOTrWi. Kak Ba)KHBIM KOJIMYECTBEHHBIM IMOKA3aTEIb
MOBBIIEHUS UHTEPECA K MATEMATUKE BBIJIETSAETCS POCT KOJUYECTBA BBIITYCKHUKOB,
BBIOMPAIOIIMX HA TOCY/IapCTBEHHOM UTOTOBOM aTTeCTAlMM SK3aMEH M0 MATEMAaTHKE
Ha MPOPUIBHOM YPOBHE.

OcBoenue mnpemnaraemoit IIporpaMMbl  CcOCOOCTBYET TMOBBIIICHUIO Y
00ydJaronmxcsi YpoBHS MOTHBAIIMU K W3YYCHHIO MATEMATHKH, K TMPOJIOHKCHHUIO
n3yueHus mateMatuku B 10—11 kmaccax Ha yriyOJeHHOM YPOBHE U OPUCHTHPYET
Ha BBIOOp €JUMHOT0 TOCYJApPCTBEHHOTO 3K3aMEHAa MO0 MaTeMaThkKe MNpOo(UIBLHOTO
ypoBHsi. Kpome Toro, ocBoenue mnpenngaraemoro B IIporpamme conaepxaHus
MO3BOJISIET PACHIMPUTH KPYT PEIIAEMbIX MATEMAaTUUECKUX 3a/1a4 32 CUET BKIFOYEHUS
poOJIeMHBIX, HECTAaHAAPTHBIX 33/a4, 3a/1a4 MPUKJIAJTHOTO XapaKkTepa, BhIMOIHEHUS
UCCJIEIOBATENLCKUX PabOT, B TOM YHUCIE C MEXIPEAMETHBIM COJACPKAHUEM,



U3YYEHUS TONOJHUTEIBHBIX BONPOCOB KaK TEOPETUYECKOT0, TAK U TIPAKTUYECKOTO
XapakTepa.

ITpenycmorpenssie [IporpaMmoii BUIbI I€ATEIbHOCTH — MHAUBUAYAIbHAS U
TpyNmoBasl MPOEKTHAsT M HCCIIENOBATENIbCKAsl JEATENbHOCTh — CIHOCOOCTBYIOT
pPa3BUTHIO TIO3HABATENBHBIX, PETYIATUBHBIX M KOMMYHUKAaTUBHBIX YMEHUH
oOyuaromuxcs. [Iporpamma cOOTBETCTBYET UJEE€ paCIIMPEHUs] NPUKIATHON
HAIpPaBJIEHHOCTH Kypca MaTeMaTUKH HAa YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHuUS.
Peanmzamusi kypca CHOCOOCTBYET BBISBICHHUIO TAJAHTIMBBIX W OJAPEHHBIX
oOy4aromuxcs, MOAJEPKKE UX TAJIAHTOB U PA3BUTHIO CLIOCOOHOCTEH.

B GonpmmmHCTBE TEM Kypca IMpeoiaraeTcs BINMOIHEHHE UCCIEI0BATEIbCKUX
paboTr. YuebHOe ucciaenoBaHUE 0 MaTeMaTHKe B 7-9 Kkiaccax IpenroJiaraert
NOJTy4YEHUE CYOBEKTUBHO HOBOT'O JIJIsl O0Y4arOLIErocs pe3yiabTaTa U HalpaBieHO Ha
(dbopMHpOBaHKE UCCIIETOBATEILCKUX YMEHUMN: BbIICTICHUE TPOOIEMBI, OpraHU3aIUs
Y aHaJIW3 TaHHBIX, BBIJIBYKEHUE TUIIOTE3bI, TPOBEPKA TMIIOTE3bI, POPMYITUPOBAHNE
BBIBOJIOB U INPEACTABICHUE PE3yJIbTaTOB HA IPAMOTHOM MaTEMAaTUYECKOM SI3bIKE.
ITporpamMmMa mMoskeT ObITh BOCTpeOOBaHa 00YUaIOIMMHUCS, KOTOPbIE UMEIOT UHTEPEC
K M3yYEHUIO MAaTEMaTUKH, TOTOBATCSA K yYacCTHIO B OJUMIHNAAAX IIKOJIBHUKOB IO
MaTeMaTHKE U yTITyOJIEHHOMY U3YY€HUIO MaTeMaTHKU Ha YPOBHE CPEIHEr0 00IIero
00pa3oBaHUsI.

Heab 1 3a7a4m Kypca

Peanmm3zanyss BHEYPOUHOU JEATENIBHOCTH SBISETCS HEOTHEMIIEMOM YaCTbIO
o0Opa3oBaTeNbHOTO Ipolecca, obOecrneunBas B TOM YHUCIE€ BO3MOXHOCTb
(opMupOBaHUsA O0pPa30BATEIBHBIX MPOrPaMM pa3IU4YHOIO YPOBHS CIIOKHOCTH M
HAIpPaBJIEHHOCTH C Y4YeTOM 0Opa30oBaTeNbHBIX MOTPEOHOCTEH M CIOCOOHOCTEH
00y4aromuxcsi, BKJIIOUask OlapeHHbBIX JETEH.

Llens IIporpammbl — oOecneunTs HMHIWBUAyAJIbHBIE MOTPEOHOCTH
o0yyaromuxcsi B M3YYEHHUU COJAEP)KaHUS MATEeMaTHUKH, BBIXOJASIIETO 33 pPaMKU
IporpaMMbl 0a30BOTO YPOBHSI.

3agaum Kypca:

1. [loBbIlIeHHE YpPOBHSI MaTeMaTHYeCKOH MOATOTOBKH OOYyYaroIIuXcs,
pa3BUTHE YCTOMUMBOTO HHTEpEca K yueOHOMY mpeaMeTy «MaTemaTrukay.

2. PazButue  TBOpYECKHMX  CIIOCOOHOCTEW,  HPOCTPAHCTBEHHOTO
BOOOpPaKEHUS, TEOPETUIECKOTO MBIIIJICHUS U MAaTEMaTHUECKON MHTYUIIUH, YMEHHA
paccyXaaTh JOTHYECKH U aHAIU3UPOBATH CUTYAIIHH.

3. VYrnyOnenne u 3akperuieHne 0a30BbIX 3HaHUM, (OPMUPOBAHUE
YCTOMYMBBIX HABBIKOB PEIICHUSI HECTAHIAPTHBIX U OJIMMITUAIHBIX 3a7a4, OCBOCHHUE
HECTaHAAPTHBIX MOJX0A0B U OPUTHHAIBHBIX PEILICHHA.



4. O3HakOMJIGHHE C JIONOJIHUTEIbHBIMU pa3felaMd  MaTeMaTHKH,
BBIXO/ISIIIMMU 32 paMKH 0a30BOT0 Kypca.

3. Bocnuranue CaMOCTOSITEIILHOCTH, HAaCTOMYUBOCTH 51
OpraHn30BAHHOCTH B XO/JI€ PEUICHUS CIOKHBIX 3a7a4.

6. Pa3BuTHE HAaBBIKOB KOMaHIHOM paOOTHI, JPYHKECKOTO COMIEPHUYECTBA U
3I0pPOBOI KOHKYPEHIIMU CPEAN CBEPCTHUKOB.

7. [ToaroToBka 00y4arolMXCS K YYacTUIO B IIKOJIbHBIX, PAMOHHBIX,
TOPOJICKUX, PETUOHAIBHBIX, BCEPOCCHUCKHX OJUMIHANaX, KOHKypcax W
COPEBHOBAHUSX M0 MATEMATHUKE.

8. [ToBbIIeHNE YpPOBHSI TPAMOTHOCTH B OOJIACTH  HCIIOJIH30BaHUS
«MATEeMaTUYECKUX TIAKETOB», OOECIICUMBAIONINX AaBTOMATH3AlUI0 IPOIIECCOB
MOMCKa, aHaiau3a, 00pabOTKH, co3daHusd, mepenaud, dopmanuzanuu (B BHUIAC
CTaTUYECKUX U JUHAMUYECKUX TpaQUKOB, AUArpaMM M TIPOYUX BU3YyaIH3aLUN
PE3yNhTATOB aHAIN3a M MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH) B TIpoIiecce yueOHOM
NEeATETLHOCTH MPU U3YYCHUU MATEMATHKH.

9. Pa3ButHe TBOpUECKHX CIIOCOOHOCTEH, TEOPETUIECKOTO MBINIJICHUS HA
OCHOBE HCTIOJIb30BaHUS IUPPOBBIX UHCTPYMEHTOB (B TOM YHCIIE «MATEMaTHUYECKUX
MAKEeTOB») B 00JIACTU MOJEIMPOBAHUS, UMUTAIIMU U UHTEPIIPETallui a0CTPAKTHBIX
MaTEMaTUYECKUX OOBEKTOB M OOpPa30B B BUJIC PA3NMUYHBIX BU3Yyadu3aluil (B TOM
qHclie TPOCTPAHCTBEHHBIX 00BekTOB). IIlporpamma paspabotaHa c¢ y4deTom
pexkoMeHanui dhenepanbHoi paboyeil mporpaMMbl BocnuTaHusi. B yactHocTH, OHA
YUUTBIBAET  TICUXOJIOTO-TMIeIarOTHYeCKre  OCOOEHHOCTH  COOTBETCTBYIOIICH
BO3PACTHOM KaTErOpUU 00YyJarOITIXCSl.

Taxum obpazom, peanusayus [Ipoepammsi cooeticmayem noyueHuro
Ce0yIoUWUX pe3yibmamos:

— JOCTH)KEHUE OO0 yJarOIIIIMUCS MJIAHUPYEMBIX JMYHOCTHBIX,
METANpPEIMETHBIX M NPEAMETHBIX PE3yJbTaTOB, B T. Y. COOTBETCTBYIOIIUX
yrayOJeHHOMY YPOBHIO M3YUYEHUSI MATEMATUKU;

— pa3BUTHE JUYHOCTHU oOy4arommxcs, (bopMHpPOBAHHUIO u
YIOBJIETBOPEHUIO UX COLIUAIIBHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEN;

— caMmopeanu3anys OOYYAIOUIMXCSl Yepe3 YJacTHEe BO BHEYPOUYHOM
JesITeTbHOCTH.

MecTto kypca B 00pa3oBaTejbHOM Mpolecce

Bo ®I'OC OOO mns 06s3aTeNbHOTO OOy4YEHHUS! YTBEP)KIIECHBI J1Ba ypPOBHS
OCBOEHHSI pabOYMX MPOTpaMM 10 MaTeMaTHKe: 0a30BbIil U YIriTyOJIeHHbIH, HAUMHAS
¢ 7 xnacca. CoaepaHue MpOrpaMMbl M0 MaTeMaTHKe (YriayOJIeHHBIH ypOBEHbD)
HANpaBICHO HAa YIOBJICTBOPEHHE TIOBBIIMICHHBIX 3allPOCOB  OOYYarOIIUXCS,
cTpeMAIuxcs K 0oJiee TIIy00KOMY OCBOCHHUIO MPEAMETHBIX PE3YyIbTaTOB.



[Iporpamma Kypca BHEYPOUHOM NEATENBHOCTH « TpyaHBIE BOPOCHI MaTEMaTUKI
HaIlpaBJieHa Ha paclIMpeHue 3HaHUN 00y4aronIMXcs 0 MaTeMaTHKe sl KJIACCOB C
00s13aTeNbHBIM 0a30BBIM YPOBHEM 00yUEHHUS MaTEMaTHKE.

TemaTnyeckoe MmIaHupOBaHKUE B IPOrpamMMe Kypca BHEYPOUHOU AESITEIBHOCTH
«TpynHblE BOIPOCHI MaTeMaTHUKW» COCTaBICHO TaK, 4YTO pPACHpEleICHUE
COJEP)KATENbHBIX Pa3[eioB B HEM CHHXPOHH3UPOBAHO C 00s3aTENbHOMN
nporpamMmoii 6a3oBoro ypoBHs. Peanuzanus cogep:xanus npearaercs B popmax,
OTJINYHBIX OT YpouHbIX. Cleayer OTMETUTh, YTO JaHHBIM KypC B OCHOBHOM IIKOJIE
BBICTPAMBACTCS HE TOJIBKO HAa PACIIMPEHUH MAaTEMAaTHYECKOro COJEp KaHUs
0a30BOr0 YpOBHS, HO M Ha MOBBIIICHUH YPOBHS CJIOKHOCTH 3aay, IpeajaracMbIix
JUISL pELIEHUS.

PaGouas mporpamma Kypca BHEYPOUHOU AESATENbHOCTH « [pyIHBIE BOIPOCHI
MaTeMaTUKW» IMpeAHa3HaYeHa JJIsl peaju3aluu B /-9 Kilaccax M HamlpaBlIeHAa Ha
JOCTHXKEHHE OOydarolMMUCS IUIAHUPYEMBIX pe3ysbraToB. IlocienoBarenbHOCTh
U3Y4YEHHUS TEM Kypca COBIAAACT 0 BPEMEHM C M3YYEHUEM Kypca MaTeMaTHKH
(anreOpsl U TEOMETPUU) OCHOBHOM IIKOJBI 0a30BOrO YpOBHS, BCE TEMBI IO
BO3MO>KHOCTH CHHXPOHHM3UPOBaHbI ¢ 0a30BBIM KypCOM MAaTEMaTHKH IO KJIACCaM.
Tembl mo anreOpe M TeOMETPUM YEPEOYIOTCS, 4YTO ITO3BOJIIET MaKCHUMAaJIbHO
npUOIU3UTH UX IO BPEMEHH U3yUYEHUS K OCBOEHHUIO 0a30BOI0 Kypca.

[Tpu peanuzanuu [IporpaMmel nepBast 3a7a4a yauTessi COCTOUT B TOM, YTOOBI
CO3/aTh HEOOXOIUMBIE YCIOBHSI AJIsl IPUOOPETEHUS U Pa3BUTUSL YMEHUI, CBI3aHHBIX
C NPOBEJECHUEM HCCIECIOBAHMIM HAa MaTEeMaTU4YECKOM conepkaHuu. i pemeHus
Toi 3amaun B IIporpamme o6Go3HaueHO MecTO U C(HOPMYIUPOBAHBI TEMBI IS
IPOBEJCHUS HCCIEA0BATEIBCKUX PAbOT.

Bropas 3agmaya yuurens 1no peammsauuu IIporpammel  cBszaHa ¢
BO3MOXKHOCTBIO CO3/aTh YCJIOBUS JUIsl 00OpaOOTKHU U MpeAcTaBieHuss HH(pOpMaluu
HAY4YHOT'O COJIEpKaHus (B TOM YHUCIIE C UCTIOIb30BAaHUEM LIU(POBBIX HHCTPYMEHTOB)
IIPY OPTaHHU3aLMHA HHANBUIYAIbHON U TPYIIIOBOM MPOEKTHOU IEATEIBHOCTH.

JUist  ycnemHoW — peanM3anuy  CLEHAapHEB  IMPOEKTOB  PEKOMEHAYETCS
UCIIONIb30BaTh TEPCOHANBHBIE KOMIBIOTEPHl C YCTAHOBJICHHBIMH OQUCHBIMU
porpaMmaMu U JOCTYIIOM K ceTH MHTepHeT (Kak MUHUMYM OJMH KOMITBIOTED IS
Ka)XJIOW TPYIIIHI).

®opmbl  1€ATEIBHOCTH OOYYAIOMIMXCS TMPEAyCMaTPUBAIOT aKTHUBHOCTh W
CaMOCTOSITEJIBHOCTb, COYETAIOT HWHAMBUAYAJIbHYIO U TPYIIOBYIO pPaloTy,
OTJIMYAIOTCS OT YPOUHBIX 00Jiee HIMPOKUM HCIOJIb30BAHUEM HCCIIEI0BATENIBCKON U
IIPOEKTHOM  JEATENIbHOCTH, PEIICHWEM  HECTaHAAPTHBIX  3axad W Jp.
CTpyKTypupOBaHUE TEMAaTHUYECKOro IUIaHMpoBaHUs B lIporpamme cOOTBETCTBYET



HOPSIKY U3YYEHHUS pa3zesioB U TeM alnreOpbl U TeOMETPUU B OCHOBHOM IIIKOJIE U TEM
caMbIM 00ecreYnBaeT MPEeEeMCTBEHHOCTh YPOUHON M BHEYPOUHOU ACATEIbHOCTH.

Peanmzanus  [lporpammbsl mpenmonaraeT Cco4yeTaHHE pa3IUYHBIX  (HopMm
rpynmnoBoi paboThl (AMCKYCCHS; MAaTEMaTUYECKOE COPEBHOBAHME; MPAKTUKYM;
BBIOOD TEMBI MPOEKTA, TUIAHUPOBAHKE PadOT, pacHpeesieHre poJiei, B3aUMOOIICHKA
IpY BBIMOJIHEHUH TPYNIOBBIX MPOEKTOB M MCCIENOBAHUN) M WHAMBHIYaIbHON
pa®oThl  (BBIMOJHEHWE WHAMBHUIYAJbHOTO HCCIEAOBAaHUS, B TOM YHCIE C
UCIIOJIb30BaHUEM IU(PPOBBIX MHCTPYMEHTOB; MPOBEJICHHE YCTHOTO OOOCHOBaHUS
IpU pEHIeHUH HEeCTAaHAAPTHBIX 3aj]ad, 3a/lay MOBBIIICHHOTO YPOBHS CJIOXHOCTH;
NOCTPOCHHE MAaTeMaTHYeCKUX MoJeNel, MX HCCIeOBaHNe; HWHTEPIPETALns
NOJYYEHHBIX pEe3yJbTaTOB NPU PEUICHHH 33Ja4 C MEXKIPEIMETHBIM U
NPAKTHUECKUM COJACpKAHMEM; TIIOMCK, HWHTepIpeTanus, MpeoOdpa3oBaHue U
NPUMEHEHHE MaTeMaTUYeCKON MH(OPMALINK; CAMOCTOSTEIbHOE OTKPBITHE HOBOTO
MaTeMmatudeckoro ¢akra). HMcmonp3oBaHue Takux ¢(opM pabOThl TOMOTaeT
pa3BuBaTh y OOYyYaloOIIUXCA, C OJHOM CTOPOHBI, HABBIKM BOCHPUSATHS HOBOIA
uHbOpMallMU TPH pa3IUuHBIX (popmax ee mojaud, a C APYrod CTOPOHBI —
aKTUBHOCTb, CAMOCTOATEIBHOCTh M CIHOCOOHOCTH K TBOpUecTBY. (cCBOocHHE
[TporpamMmbl JOJKHO AOMOJHATH U Pa3BUBATh 3HAHUSA U YMEHUS O00ydaroIuxcs B
001acT MaTeMaTUKH, OPUEHTUPOBAThH UX HAa 00YYEHHUE B CPEIHEH IIKOJIE B KIaccax,
IpeIyCMAaTPUBAIOIIMX OCBOCHHE MAaTeMaTUKU Ha YrayOJeHHOM YypOBHE, B
YaCTHOCTU TEXHOJIOTMYECKOI0 MPO(UIIs, a TAKKE CIIOCOOCTBOBATH COLMAIBLHOMY
(opMHPOBAHUIO TUYHOCTH 0OYHAIOIIUXCS.

[Tporpamma Kypca paccuntana Ha 102 gaca B TedeHHe TpexX JieT 00ydeHus B 7—
9 xnaccax (34 yaca B KaX/10M KJ1acce) IPpU NPOBEACHUN 3aHATUHN OJIMH pa3 B HEJIENIO
no 1 akagemuueckoMy vacy. LlenecooOpa3HbIM sBIsETCS YepeJOBaHUE TEM 3aHATUN
¢ anreOpanveckrM U TeOMETPHUUECKUM COJIEPKAHUEM.

B 3aBucMMOCTH OT KOHKPETHBIX YCIOBUM peanuzanuu IIporpammsl un
KOJIMYECTBA O0YyYaroUIMXCcs JOMYCKaeTcs: (POPMUPOBAHUE TPYII U3 00YYArOIIHUXCS
pa3HBIX KJACCOB B Ipefenax oOAHouW mapawiend. lIIporpamma moxer
pealin30BbIBATHCS  00pa30BaTEeNbHON OpraHu3alyeldl CaMOCTOSITENbHO JHUOO Ha
OCHOBE B3aWMOJECHCTBUA C JPYTMMH OpPTaHU3ALMIMH, OCYIIECTBISIIOUIMMU
00pa30BaTeNIbHYIO 1EATEIbHOCTb.

ITo ycMOTpeHUIO yUuTeNss HEKOTOPBIE 3aHATHS MOTYT ObITh MCKIIFOUEHBI UJIU
3amMeHeHbl. PekoMeHayeTcs BKIOYUTh B IIporpaMMy pervoHanbHbI KOMIIOHEHT:
DKCKYpCUH Ha NpPEANpUATHS, B PETHOHAIBHBIE MY3€H, BY3bl TEXHUYECKOH
HAIpPAaBJICHHOCTU J/JIi TOBBIIICHUS HHTEpeca OOydYalolUMXCsl K MPAKTUYECKOMY
U3YYEHHUIO Npodeccuid, CBA3aHHBIX ¢ MAaTEMATUKOM.



COJIEP)KAHUE KYPCA BHEYPOUHOM JEATEJBHOCTH
«TPYJAHBIE BOITPOCBI MATEMATHUKN»

7 KITACC Jaementsl uctopuu. O01mme noHaATusi reomerpud. OCHOBHbIE

durypsi

HUctoprusi BO3HHMKHOBEHHsT W pa3BuTus reomerpuu. lloHsTus: axcuoma,
TEOpEMa, CBOMCTBO, IPU3HAK, JOKA3aTENIbCTBO, onpeaeneHue. MHCTpyMeHThl 1
M3MEPEHHUH U TTIOCTPOEHUM. B3anMHOE pacroiioxkeHrue Touek Ha npsiMout. Iamepenue
JUIMHBI OTPE3Ka, PACCTOSIHUE MEXAY TOYKaMH. B3anMHOE pacnonoKeHue npsiMbIX.
Jlomanasa. Bunel nomanbix. JlmmHa somanoi. MuoroyroneHuku. [lepumerp
MHOTrOyroyibHuKa. [IoHsITHE O BBIMYKJIBIX U HEBBIMYKJIBIX MHOTOYTOJIbHUKAX.

Yuciia u Bblyucjaenud. JleJumMocTb

[TpuzHaku nenumoctu: (HOpMyIMpPOBKAa M JOKa3aTesbCTBO. PerieHue 3amau
NOBBIIIEHHOM  CJIOKHOCTHM HAa  JE€IMMOCTh. PemieHue CrOKETHBIX — 3a1ad
apu(PMETUYECKUM METOJIOM.

Hccneoosamenvckas paboma: 1€NTMMOCTh U €€ CBOWCTRA.

AnreOpanveckue BbIPAKEHUS

CrerneHd, MHOTOWICHBI, NPEOOPA30BAaHUE MHOTOWICHOB, JCHCTBUSA C
MHOTOwIeHaMu. MHorowieH cra”aaptHoro Buaa. CreneHp MHorowieHa. KopHu
MHorowieHa. Haxoxnenune kopHern MHOTOWIeHa. /JJ0Ka3aTenbCTBO TOXKAECTB.
Pa3Hble mOAXOaBI K JOKA3aTENBCTBY TOXKAECTB.

Hccnedosamenvckas paboma: Kak HAUTH KOPEHb MHOTOUJIeHA?

Tpeyroabuuku. IIpusHaKu paBeHCTBA TPEYr0JbHUKOB

TpeyronbHuku. PaBHbIe TPEYroJIbHUKU B T€OMETPUUECKUX KOH(MUTypalusX.
[Ipu3Haku paBeHCTBAa TPEYroJbHUKOB. [IpH3HAaKM paBEHCTBA MNPSIMOYTOJIbHBIX
TPEyroJbHUKOB. [IepneHIuKynsp 1 HAKJIOHHAS.

YpaBHeHUs U CUCTEMbI YPABHEHU I

JIvHeliHbIe ypaBHEHUS U UX cCUCTEMBI. OnpeaeeHne Yucia KOpHEW JTMHEMHOTO
ypaBHEHUs. PelieHne TMHENHBIX YPABHEHUM, COAEPKAIMX 3HAK MOAYJIs. Perienue
JIMHEWHBIX YPABHEHHMM C mapamMerpaMu. PemieHue cucrem JIMHENHBIX YpaBHEHUU
pPa3HbIMHU METOJAMH.

Hccnedosamenvckas paboma: NVMHEHHbIE YpaBHEHHs, COJEpXKAIUE 3HAK
monyis. [loctpoenus ¢ moMoIbio HUPKYIS U AMHEHKH OO0CHOBAaHUS MPOCTEHIIINX
MIOCTPOCHUM, ATallbl 3aJaud Ha IOCTPOCHUS, PELICHHWE 3aJad Ha MOCTPOCHHUE
LUAPKYJIEM U JIUHEUKOM.

OceBasi cuMMeTpus

durypsl ¢ oceBor cuMmerpuen. [IpuMepbl CHMMETPUHN B OKPYKAKOIIEM MUPE.

Ilpoexm: CUMMETpHS B OKPYKAIOILIEM MHUDE.



MHOroyrojibHUKH ¥ reOMeTpuYeCKHe HePaBeHCTBA

CyMMa BHYTPEHHUX YIJIOB MHOTOYTOJIbHHKA M BHEIIHHUX YTJIOB BBIITYKJIOTO
MHOroyroysibHuka. COOTHOILIEHHUSI MEXAY CTOPOHAMU W YIJaMH TPEYTrOJbHHKA.
HepagenctBo TpeyrosnbHuka. HepaBeHcTBO 0 minHe tomaHou. HepaBeHCTBO Mex 1y
NEPIECHINKYJIIPOM U HaKJIOHHOW. PaccTosiHME OT TOUKM O NPSIMOM.

Hccneoosamenvckas paboma: TEOMETPUUECKUE HEPABEHCTBA.

DyHKIUU

[Touck obGnactu ompeneiaeHuss W MHOXKECTBA 3HAUYCHUU  (QYHKIUH.
Hcnonb3oBaHue pa3iuuHbIX ClIOcO00B 3a1anus GyHkuuu. Mcrnonb3oBaHue CBONCTB
byHKUMA Ay aHanu3a TpadUKOB peajbHBIX 3aBUCHUMOCTEW (HYJIM (QYHKIUH,
IPOMEXKYTKH 3HAKOTIOCTOSIHCTBA (DYHKIIMU, TPOMEKYTKHA BO3PACTAHUS U YOBIBaHUS
GyHKIIMM, HauOoJbIIee W HaUMEHbIIee 3HadeHus QyHkuuu). ['padukwy,
KyCOYHO3a/1aHHbIe (QYHKIIUU.

Hccnedosamenvckas paboma: cpaBHEHUE CBOUCTB (DYHKIIUU U UX Tpa(UKOB B
3aBUCUMOCTH OT [1apaMeTpPOB.

I'eomeTpuyeckue MecTa TOYEK

B3anmHo€ paconoxeHue OKpyKHOCTH U TpsAMOU. [ Ipumepsl reomeTpudecknx
MECT TOYEK Ha IJIOCKOCTH. METOJI reOMETPHUUYECKMX MECT TOYEK IMpU pPEelIeHUU
F€OMETPUYECKHX 3a]aY.

8 KJIACC Yuciia v BbIYMCJICHUS

KBaapatHsblil kopeHb. BeinosiHeHue onepanuii ¢ uppaliOHAIbHBIMU YUCIIAMHU.

AsredpanyecKue BbIPpaKeHUs

JpoGHo-panmoHanbHbie BblpakeHus. Ctenenu. BoinoiHeHne TOK1eCTBEHHbIX
npeoOpa3zoBaHUi palMOHAIBHBIX BBIPAKEHUH.
enTpanbHass cuMMeTpUs

dopMyIHpOBKa ONpeneICHUs " JI0Ka3aTeIbCTBO CBOMCTB
HEHTPaJIbHOCUMMETPUUHBIX (puryp. Jlenenue oTpe3ka Ha paBHbIC YACTH C TOMOLIBIO
mupKyas W JuHeWku. HMccnemoBarenbckass pa0oTa: CBOWCTBAa LEHTPAIbHO-
CUMMETPUYHBIX QUTYP.

Ilpoexm: neHTpanbHasi CHMMETPUS B OKPYKAIOIIEM MHUPE.

YeTbIpéxyroJbHUKH

[Tapannenorpamm, ero mnpusHaku U cBoicTBa. llpsmoyronbHuK, poMmo,
KBaJpaT, WX MPU3HAKH U cBoiicTBa. Tpameuus. PaBHoOenpennas tpamenwus, e
CBOMCTBa U IIpu3HaKku. CpenHsisl JINHAS TPEYTOJIBHUKA U CPEIHSIS JINHUS TPAIlCLUN.
CBoiicTBa U NMPU3HAKU CHIEUUATBHBIX BUJIOB YETHIPEXYTOJbHUKOB

Hccneoosamenvckas paboma: 3HAKOMbIE U HE3HAKOMBIE YETBIPEXYTOJIBHUKU.



YpaBHeHUs U HEPABEHCTBA

OnpeneneHue paBHOCUIBLHBIX YpaBHEHUH. [ [puMeHeHre CBOMCTB YpaBHEHUH C
OdHOM mepeMeHHo. OmnpeneneHue KOJUYECTBA JICHCTBUTEIBHBIX KOpPHEU
KBQJIpaTHOTO  ypaBHEHHs. PemieHne  ApoOHO-palMOHANBHBIX  YPaBHEHUH,
CBOJISIIIMXCS K IMHEMHBIM WJIM K KBAIPATHBIM YPAaBHEHUSIM, UCIOJIb30BAHUE METOIA
3aMeHbl TIepeMEeHHOM. PereHue TEeKCTOBBIX 3aJau aliredpanvyeckuM CrocoOoM:
nepexo OT CJIOBECHON (OpMYITUPOBKH YCIOBUS 33J]a4M K aJireOpanyeckon Moienu
IyTEM COCTaBJICHUS  YpPABHEHUSA;,; PELICHHE COCTaBJICHHOIO ypaBHECHUS,
WHTEpHIpeTanus pesynbrara. [ padudeckas WHTEpIpeTaIus ypaBHCHHN C JABYMS
MIEPEMEHHBIMHU.

Pemenne cucreM ypaBHEHHMHM, B KOTOPBIX OJHO W3 YPAaBHEHUU HE SABIISETCS
auHelHbIM. ['paduyeckas HHTepHpeTalusi pEHIeHUs YpPaBHEHHS C ABYMs
NEPEMEHHBIMM W CHUCTEM YpPaBHEHUW C JBYMs II€pEMEHHbIMH. PenieHue
HEJIMHEWHBIX HEPABEHCTB M MX CHCTEM. PellleHne HEpaBEHCTB, COAEPKAIIUX 3HAK
Moayis. M3o0paxkeHue permieHrss HepaBEHCTBA C OJHON MEPEMEHHOW M CHCTEMBI
HEPABEHCTB Ha KOOPAMHATHOM MPSAMOM, 3alHCh PEUIEHUS C MTOMOIIBIO CUMBOJIOB.
HepaBeHnctBo ¢ nByMs mnepeMeHHbIMHU. ['paduueckuil MeToNl pelieHus CUCTEM
HEPABEHCTB C JIByMSI IEPEMEHHBIMU.

Hccnedosamenvckas paboma: paBHOCHWIBHOCTb U CJIEJICTBUE.

Hccneoosamenvckasa paboma: rpaduueckas WHTEpIIpETalldsl YpaBHEHHUH ¢
JBYMS TIEPEMEHHBIMH.

Hccneoosamenvckas paboma: TrpadUUECKUd METOJ PEIICHHS CHCTEM
HEPABEHCTB C ABYMS TIEPEMEHHBIMH.

IIpeoOpa3zoBanue nmoaooust

[IpeobpazoBanue mogodust U moio0HbIe GUrypsl. COOTHOIIEHUS B MO0OHBIX
dburypax.

Hccneoosamenvckas paboma: uto Takoe ppaxran?

Jloka3aTebCTBA HEPABEHCTB

OreHKa 3HA4YEHHUs BBIPAXKEHHsI C UCTOJIb30BaHUEM HepaBeHCTB. [Ipumenenue
CBOMCTB HEpPAaBEHCTB B XOJe pelieHus 3anad. OmnpeneneHue paBHOCHIbHBIX
HepaBeHCTB. Jloka3aTenbCcTBO HEPABEHCTB. PelieHne TeKCTOBBIX 3a/1a4 ¢ MOMOIIIbIO
JIMHEWHBIX HEPABEHCTB C OJTHOU ITEPEMEHHOM.

Hccnedosamenvckas paboma. TMHEMHOE HEPABEHCTBO C OJJHOM IEPEMEHHOM ¢
apamMeTpOM.

[IpsiMoyroJibHbIE TPEYTOJIbHUKH

Teopema [ludaropa u e€ nmpuMeHeHHe MPH PEIICHUU MPAKTUYECKUX 3a]ad.
JlokazaTtenbCTBO COOTHOILIEHUH MEXIY MPONOPIUOHAIBHBIMU OTpE3KaMH B
MPSIMOYTOJIBHOM TPEYTOJbHUKE (BBICOTA, TPOBEAEHHAS U3 BEPILIMHBI PSIMOIO yTJa;



METpUYECKHe COOTHOIIeHUus). IIpuMeHeHHe COOTHOLIEHWH TpU  pPEUIeHUn
reOMETPUYECKUX  3ajad. T[puUroHomMeTrpuueckue (QyHKIUHM OCTPOro  yria
IPSIMOYTOJIBHOTO TPEYTOJbHUKA (CHHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC). 3HAUYEHUS
TpUroHOMeTpuueckux ¢yHkiui 1 yrioB 30°, 45°, 60°. Pemenue 3amau ¢
UCTIOJIb30BAHUEM TPUTOHOMETPUYECKUX (PYHKITHIA.

Ilpaxmuxym: permieHrne NpakTUKO-OPUEHTUPOBAHHBIX 3a/1a4.

Mamemamuueckoe copesrHoganue: pelieHNE 3a1a4 Pa3HbIMU METOAAMH.

DOyHKUIMHA

[Touck obmactu omnpeneneHUss U MHOXeCTBAa 3HaueHUM QyHkuuu. ['paduk
dbynaknun k/x. @yakmms Buaa (ax + b)/(cx + d).

Yuciia 1 BBIYMCTICHUS: 1eJTUMOCTh

DopMyJIMpOBKA OMNPENEICHUS IEIMMOCTH HAIEJ0, YMCEN, CPABHUMBIX I10
JAHHOMY MOJyJIIO. BBINONIHEHHE JeneHust ¢ OCTaTKoM. JloKa3aTenbCTBO U
IIPUMEHEHUE CBOWCTB CPaBHEHUM IO MOAyIr0. HaxokaeHHne OCTaTKOB CyMMBI U
IIPOU3BEACHUS 110 JAHHOMY MOJYJIIO.

Hccnedosamenvckas paboma: NeIuMOCTb.

9 KJIACC YpaBHeHMs U1 HEPABEHCTBA

bukBanpaTHble ypaBHEHMs. MeTonbl pPABHOCWIBHBIX IPE0Opa30BaHUM,
3aMEHbI NepeMEHHON, TpauIecKoro METo/Ia MpH PEIICHUH ypaBHEHUU 3-U u 4-i
creneHen. Pemenue HepaBeHCTB, coAepKalMX 3HaK MoAyJIs1. HepaBeHCTBO ¢ AByMs
nepeMeHHbIMU. [IpruMeHeHne rpaguueckoro MeTojia peleHusl CHCTEM HEPAaBEHCTB
C JOByMsl 1HepeMeHHbIMHU. Pemienue aApoOHO-pallMOHANBHBIX YpPAaBHEHUH U
HepaBeHCTB. [locTpoenne rpa@ukoB ypaBHEHUH, B TOM YHCIIE€ C UCIOJIB30BaHUEM
upoBbIX pecypcoB. [lpuBomuTe TpaduyecKyld HMHTEPHPETALUIO PEIICHUs
YPaBHEHUS C IBYMsI IIEPEMEHHBIMU U CUCTEM YPaBHEHHUM C JABYMsI IEPEMECHHBIMU.
HccnenoBaHue CHUCTEM HENMHEMHBIX ypaBHEHUMM C napameTpoM. Pemenue
HEPABEHCTB C JBYMs IEPEMEHHBIMU U UX CUCTEM.

Hccneoosamenvckue pabomwl: penieHue 3aad C  HapamMeTpamm  —
anreOpanvdeckuM METOA0M; TpahUIEeCKUM METOOM.

Pemenue TpeyrojibHMKOB

TeopemMa CHHYCOB M TeopeMa KOCHUHYCOB, UX NPUMEHEHUE NPHU PELICHUU
TPEYTOJIbHUKOB U IPAKTUYECKUX 3a/1ay. CootHOmIEHUSA MEXIY
TPUrOHOMETpUUeCKUMU  (pyHkumsamu. Ilpocreiimme Qopmysnasl NpUBEAECHHUS,
BBIBOJMMBIE M3 TEOMETPUUYECKHUX cooOpaxeHui. HaxoxaeHue paauyca onmcaHHoOR
OKPY’KHOCTH. @opmyna  I'epona. @opMmyna  MIOMAAM  BBIIYKIOTO
YEeTBIPEXYTOJIHUKA.

Ilpakmukym: penieHUe TEOMETPUYECKUX M MNPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4 pa3HbIMU METOJAMHU.



AnredOpanveckue BbIPaKeHUS
CrerneHb ¢ palMOHAIbHBIM TTOKA3aTEJIEM.

OnpeneneHne KOpHS n-i CTENEHU U CTENEHU C pallMOHAIbHBIM [TOKA3aTEIEM.

[IpuMeHeHue ornepanud W3BJICYEHUST KOPHS N-U CTENEHU, UCMOJb3Yys MpHU
HEOOXOMMOCTH KaJIbKYJIATOP. BhIuncienne 3Ha4eHUs CTETICHU C PAIlMOHAILHBIM
nokazareneM. OIlleHKa 3HAYeHUM KOpHS N-W CTENEeHH, 3HAYEHHE CTENEHU C
palMOHANBHBIM TOKAa3aTeJIeM LEIbIMH YHCIaMU M JACCATUYHBIMU JIPOOSIMH.
CpaBHeHHE W YHOPANIOYMBAHUE PALMOHAIBHBIX W HMPPALUOHAIBHBIX YHUCEI,
3aMUCAHHBIX C TOMONIBIO KOPHS N-Ml CTENEHH, CTENEHU C PalUOHAIbHBIM
nokasareyieM. BBINOJIHEHWE TOXKIECTBEHHBIX MPeo0pa3oBaHUN  BBIPAYKEHUH,
coJiep KalluX KOPeHb n-i CTENEHH, CTENEHb C pallMOHATBHBIM IMOKA3aTEIEM.

ITonoOue TpeyroiLHUKOB

Teopembl O TPOU3BEACHUU OTPE3KOB XOpJA, TEOPEMbI O MPOU3BEIACHUU
OTPE3KOB CEKYIIUX, TeOpeMa O KBaJpare KacaTeabHOM, Teopembl YeBbl 1 Menenas.
HccnenoBanre, B TOM 4YHUCJIE C MOMOIIbIO HU(PPOBBIX PECYPCOB, M3yHAEMbBIX
kKoH(purypanmii. [IpuMeHeHne MaHHBIX TEOpEM TPHU PEIICHUH TEOMETPUYCCKUX
3a/1a4. 3HAaKOMCTBO C MOHSATUEM FOMOTETHUHU, C €r0 MPUMEHEHUEM, B TOM YHUCIE B
MPAKTUYECKUX CUTYaIUSIX.

Hccnedosamenvckas paboma (¢ UCTIOIB30BAHUEM MPOTrPAMMHBIX CPEJICTB):
TOMOTETHS U €€ CBOWCTBA.

DOyHKIUU

[Tonarue «dyukuus». IlpumeneHue cBONCTB (yHKIUNA: HyIU (QYHKIUH,
MIPOMEKYTKU 3HAKOMIOCTOSTHCTBA (DYHKIIUU, TPOMEKYTKH BO3PACTAHUS M YOBIBAHUS
(GyHKIHUY, YETHBIE U HEYETHbIC (DYHKIIMHU, HAauOOJIbIIee U HAaUMEHbIIEE 3HAUCHHUS
bynkuuu npu pemeHuu 3aaad. [loctpoenue rpadukoB (YHKIMA C MOMOIIBIO
npeoOpazoBanuii Buaa: f(x) —f(x) + a; f(x) — f(x + a); f(x) — kf(x), f(x) —1(| x |),
) — | ) |.

Pacrio3naBanue cTeneHHBIX (YHKIHA M TOCTPOEHHUE SCKU30B TpaduKoB
CTENEHHBIX (YHKIMN C HATypaJbHBIMHA TIOKa3aTeJIIMH PA3HOW YETHOCTH.
Hcnonb3oBaHue CBOMCTB TpaUMKOB CTENEHHbIX (QYHKUUA C HaTypalbHBIMU
NMoKa3aTe sIMH IIPH pelreHny 3aaad. [Toctpoenne rpadukoB GyHKImA y= X , y = V
X, y=|x]|.

Hccneoosamenvckasa paboma: mnoBeneHue GyHKIMM U ee rpaduka B
3aBUCUMOCTH OT MapameTpa.

MeTtoa KoopauHaT

[TapannenbHOCT, M NEPHNEHAUKYISIPHOCTH MOPSIMBIX  (Uepe3  yrioBOM
kKod(pdunreHT).



HaxoxxneHnue mepeceyeHMii OKpPYXKHOCTEH U MpsMBIX B KOOpJMHATaX.
®opmyna paccTosiHUS OT TOYKM A0 mpsiMoi. Ilmomanp mapamienorpamMma B
KOOpAMHATAX, MOHATHE 00 OpHUEHTHpOBaHHOW mIomanu. [Ipumenenune mertona
KOOpAMHAT B  IPAKTHUKO-OPUEHTHUPOBAHHBIX  T'€OMETPUYECKUX  3ajayax,
UCCIIeIOBAaHKE MPHIIOKEHUS METOAAa KOOPAMHAT B BRIYMCIUTEILHON MaTeMaTUKe U
uHpOpMaTHKE.

Hccnedosamenvckas  paboma:  pelieHWE  MNPAKTUKO-OPUEHTHUPOBAHHOU
Te€OMETPUUYECKOM 3a/1a4i METOJOM KOOPHMHAT.

IIpaBWibHbIe MHOTOYTOJIbHUKH. OKPY’KHOCTH U MHOTOYTOJIbHUKHU

[lonsiTHE TPaBUIBLHOTO MHOTOYTOJIBHUKA. DOpMynBl I  BBIUUCICHUS
DJIEMEHTOB TMPABWJIBHBIX MHOTOYTOJIBHUKOB (CTOPOHA, paJMyC BIHMCAHHON U
OIMMCAaHHOU OKpYXHOCTEH). BeiBoa (hopMyI JUTMHBI OKPY>KHOCTH U TUIOIATH KpyTa.
JlniiHa JyTv OKpPY>KHOCTH, paauaHHas mepa yria. [lnomanp kpyra u miomanab
KPYTOBOTO CEKTOpa. BhIumcieHne mepuMeTpoB W IUIOMIAACH CIOXKHBIX (GUTYP,
BKJTFOUAIOIITUX JIEMEHTHI KpyTa.

Camocmosmenvnoe omkpvimue: Kak HalTU MEPUMETP U IUIOMIATb CIOXKHON
burypsi?

Ipaxmuxym: pelienue 3aa4 MOBBIIICHHON CIOXKHOCTH.

YucsioBble MOCTEA0BATEIHLHOCTH H MPOTPECCHU

Omnpenenenue BUJIOB MIOCIIEIOBATEIILHOCTEH: OTrpaHUYCHHAS
MOCJIeI0BaTEILHOCTh, MOHOTOHHO BO3pacTaromias  (yObIBaroias)
nocyeIoBaTeIbHOCTh. [IpecTaBieHne 6ECKOHEUHBIX MEPUOANUECKUX IPoOeii B
BUJIC OOBIKHOBEHHBIX. 3HAKOMCTBO C MOHITHEM CXOJTUMOCTH
MOCJIEIOBATEIFHOCTH, HAXOKIEHNE CYMMbI O€CKOHEYHO YOBIBAIOIICH
reoMeTpuuecKoil mporpeccuu. [IpuMeHeHrne MeTo1a MaTeMaTUIeCKOM UHIYKITHH.

Uccneoosamenvckas paboma: TOBENCHHE TOCIEAOBATEIIBHOCTEH — OT
TANOTE3BI O JOKA3aTEIbCTBRA.
JIBHKEHMS TVIOCKOCTH

LentpansHas cummetpus. LlentpanbHo-cumMmerpuunbie ¢urypsl. [1oBopoT.
OceBag cummetpus. PuUrypbl, CHMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOW OCH.
[TapannenbHbiii iepeHoc. [loHsTue ABUXKEHUS U ero cBoiicTBa. PaBeHCTBO ¢uryp.
[IposiBneHUsT CHUMMETpUM B IPUPOAE, >KUBOIMCH, CKYJIBOTYpE, apXUTEKTYpe.
KoMnozuumu paBwxkeHudl (mpocreimme npuMepsl). IIpuMeHeHne B peleHuu
reOMETPUYECKUX 3a7ad.

Hccneoosamenvckas paboma (¢ ucnonb308anuem npocpamMmHbix Cpeocms):
KOMITO3HIIHSI IBFDKCHHM.
IVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIbTATDBI



JIMYHOCTHBIE PE3YJIBTATBI
1) nampuomuueckoeo 80cnumanusi:

-MIPOSIBJIEHUE UHTEPECA K IPOLUUIOMY M HACTOAILEMY POCCUHUCKON
MaTeMaTUKH;

-[ICHHOCTHOE OTHOILLIEHUE K JOCTMIKEHHMSIM POCCUHCKUX MAaTEMaTUKOB U
POCCUNCKON MAaTeMaTUYECKOW IIKOJbI, K HCIOJb30BAHUIO JTHUX OCTHIKEHHUU B
JIpyTUX HayKax U MPUKIAJAHBIX chepax;

2) 2paHCOaAHCKO20 U 0YXOBHO-HPABCMEEHHO20 B0CHUMAHUSL!

TOTOBHOCTh K BBHITIOJIHEHUIO OOS3aHHOCTEH TPaKJIaHWHA M PEaM3aIlid €ro
IpaB; MPEACTaBICHUE O MATEMATHUYECKUX OCHOBAaX ()yHKIIMOHUPOBAHUS PA3TTMYHBIX
CTPYKTYp, SBIIGHUH, MPOLEAYp TPaKIAHCKOTO OOIIecTBa (HAIpUMep, BBIOOPHI,
OTIPOCHI), TOTOBHOCTh K OOCYXICHHIO JTHYECKUX TMPOOJIEM, CBS3aHHBIX C
MPAKTUYECKUM TIPUMEHEHHEM JOCTIDKCHHW HAayKH; OCO3HAHWE BAXKHOCTHU
MOPaTbHO-ITHUECKUX MPUHITUTIOB B IEATEIHHOCTH YICHOTO;

3) mpyo008020 80CNUMAHUsL. YCTAHOBKA HA aKTUBHOE YYaCTUE B PEILICHUU
MPAKTHYECKUX 3a/lad MaTEeMaTHYeCKOW HAIMpPaBJIICHHOCTH, OCO3HAHWUE BaKHOCTH
MaTeMaTHYeCKOTO O0pa3oBaHMs Ha MPOTSHKEHWH BCEH JKU3HU IS yCIICITHOW
npopecCHOHATLHON  NESITEIbHOCTH W Pa3BUTHE HEOOXOIMMBIX  YMEHUH;
OCO3HAHHBIA BHIOOP M TIOCTPOCHUE WHAMBUIYATLHONH TPACKTOpUH OOpa30BaHUS U
YKU3HEHHBIX IIJIAHOB C YUYE€TOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEH;

4) ICMemuyecKko20 B0CNUMAHUA: CIOCOOHOCTh K 3MOIMOHAJIBLHOMY U
ACTETUYECKOMY BOCHPUATHIO MAaTeMaTHYECKMX OOBEKTOB, 3ajad, pEeIIeHUH,
paccyXJeHU; yMEHUE BUIETh MATEMAaTUIECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) YEHHOCMU HAYYHO20 NO3HAHUS: OPUCHTAIMS B JEATEIBHOCTH Ha
COBPEMEHHYIO CHUCTEMY HAayYHBIX MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS YEJOBEKA, MPUPOABLI U OOIIECTBA; MOHUMAHUE MATEMATUYCCKON HAYKH
Kak cepbl YeJI0BEUECKOMN NEeATEIHHOCTH, ITAMOB €€ PAa3BUTHUS U 3HAYUMOCTHU IS
pPa3BUTHS LHUBWIW3ALMU; OBJIAJICHUE S3BIKOM MATEMAaTHKH M MaTeMaTHYECKOM
KyJIbTYpOM  Kak CpEICTBOM TIO3HAHWS MHpPA; OBJIAJICHUE  HaBBIKAMU
UCCIIEIOBATENLCKOMN 1€ATEIbHOCTH;

6) Quzuneckoeo eocnumanus, QOpMUpoBaHUs KyIbmypbl 300p06bs U
AYMOIIMOHAIBHOTO OJIaronoyyus: TOTOBHOCTh IPUMEHATh MaTEMaTHUECKUE 3HAHUS
B MHTEpEecax CBOEr0 3J0POBbs, BEACHMS 3J0POBOTO0 o0Opasza KHU3HU (30pPOBOE
NUTaHue, cOATAaHCUPOBAHHBIN PEKUM 3aHATHI M OTIBIXA, PETyJsipHas (Gu3ndeckas
aKTUBHOCTH), CPOPMHUPOBAHHOCTH HaBBIKA PEIICKCUH, TPU3HAHKUE CBOETO MpaBa Ha
OIIMOKY U TAKOTO K€ MpaBa APYroro 4yeaoBeKa;



7) 9KON02UYECKO20  GOCHNUMAHUsA:  OpPUEHTAllUd Ha  MPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUM Mg peleHuss 3ajad B 00JacTH COXPaHHOCTU
OKPYKAaIOIIEeH Cpenbl; TJIAaHUPOBAaHUE IIOCTYNKOB W OIEHKAa WX BO3MOKHBIX
NOCNEACTBUM JIJI1 OKpY)KAIoIIEeW Cpenabl; OCO3HAaHWE TJI00AJbHOTO XapakTepa
HKOJIOTHYECKUX MPOOJIEM U MyTeH X pelIeHHUs;

8) aoanmayuyu K USMEHAIOWUMCS YCI08UAM COYUAILHOU U NPUPOOHOU
cpeovl: TOTOBHOCTh K JCHCTBUSAM B YCJIOBHUSIX HEOMNPENEICHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHIECKYIO JEATeILHOCTh, B TOM YHUCIIE
YMEHUE YUYUTHCS Yy APYTUX JIOJEH, MPHOOpETaTh B COBMECTHOM NEATETHLHOCTH
HOBBbIC 3HAHMS, HABBIKK W KOMIIETECHIMM W3 OMNbITA JIPYrUX; HEOOXOAMMOCTbH
dbopMHpoBaTh HOBBIE 3HAHUS, (OPMYIUPOBATH HWJIEH, MOHATHUSA, TUNOTE3bl 00
00BEKTaxX U SBJIICHUSX, B TOM YHCIIC paHEe HE M3BECTHBIX, OCO3HABATH JCPHUITUTHI
COOCTBEHHBIX 3HAHWUW ¥ KOMIIETCHTHOCTEH, IUIAHUPOBaThH CBOE PA3BUTHUEC;
CIIOCOOHOCTh OCO3HABaTh CTPECCOBYID CUTYallMIO0, BOCIPUHHUMATH CTPECCOBYIO
CUTYAIMI0 KaK BbI30B, TPEOYIOIIMA KOHTPMEp, KOPPEKTUPOBATH MPUHUMAEMbIC
permeHuss U AeHCTBUA, (OpMyIHpOBaTH W OIEHWBATh PUCKU W TIOCJICICTBHS,
(bOopMHPOBATH OTIBIT;

9) 80CNUMAHUS UHDOPMAYUOHHOU KYTbMYPbL:

NPOSIBJICHHE MHTEpeca K HCIOJIb30BAHUIO IU(GPOBBIX TEXHOJOTUMA JIJIst
ONTHMHU3AIMKA TPOLECCOB TMOKMCKA, aHaiau3a, 0OpabOTKH, CO3JIaHusl, IMepeAayu
MaTeMaTH4eCKOd WHGOPMAIMN ¥ BU3yaIM3alliii MaTEMaTUYECKUX O0O0OIEeHNN U
pe3ynbTaTOB aHaIM3a; TOTOBHOCTh K HCIOJIb30BAHUIO IU(MPOBBIX WHCTPYMEHTOB
JUTSI BBITIOJIHEHUSI y4eOHOM AeSTENbHOCTU MPU U3YYEHUH MATEMATUKH; CIIOCOOHOCTh
OPUMEHATh TUGPOBBIE HWHCTPYMEHTHI B YCIOBUSX peaTu3aludl Mep IO
MPEAYNPEKACHUI0 BO3MOXKHBIX  HETAaTUBHBIX  TOCJICJACTBUNA  aKTUBHOTO U
CHUCTEMATUYECKOTO MPUMEHEHHUS U(PPOBBIX TEXHOJIOTUM B YUECOHBIX IIEIISIX.

METANPEJMETHBIE PE3YJIBTATBI

1. Ilo3HaBaTe/ibHbIE YHUBEpPCAJIbHbIE Yy4eOHbIe JeiicTBuS /)

baszosvie nocuueckue oevicmeus:

BBISIBIISIT M XapaKTEpPU30BaTh CYIIECTBEHHbIC MPU3HAKKM MaTeMaTHYECKHX
O00OBEKTOB, TIOHSATHUH, OTHOIICHHH MEXIy TMOHATUSIMH, (DOpMyIUpOBaATH
oTpe/ieTICHUs] TIOHITHM, YCTAaHABINBATh CYIIECTBEHHBIN MPU3HAK KIIACCU(DHUKAIUH,
OCHOBaHMS JyIsi OOOOIIEHUS U CpaBHEHUS, KPUTEPUU MPOBOJUMOIO aHAIM3a;
BOCIIPUHUMATh, (POPMYIHUPOBATh U MPEOOPA3OBBIBATH CYKACHUS: YTBEPAUTEIbHbIE
U OTpUllaTeIbHBIC, €IWHWYHBIC, YACTHBIE W OOINHE, YCIOBHBIC; BBISBISTH
MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpEUYUs B (aKTax,
JAHHBIX, HAOJMIOICHUAX M YTBEPKACHUSX, Mpe/iaraTtb KpUTEPUU MJisi BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUN;



JIeNIaTh BBIBOJIBI C MCIIOJIb30BAHNEM 3aKOHOB JIOTUKH, ETYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUCHUH, YMO3AaKIIOUYCHUH TI0 aHaJoTuH; pa30oupaTth
JI0Ka3aTeNbCTBA MAaTEeMATHUYECKUX YTBEPXKACHHUN (MPSMbIE W OT MPOTHUBHOTO),
OPOBOAUTH  CaMOCTOSITEIBHO  JOKa3aTelbCTBA  MaTeMaTHYeCKHX  (DaKTOB,
BBICTPAWBATh APTYMEHTAIINIO, PUBOUTEH MPUMEPHI U KOHTPIPUMEPHI, TPUMEHSITh
METOJI MAaTeMaTUYeCKOW WHAYKIIUHA, OOOCHOBBIBATH COOCTBEHHBIC PACCYKIICHUS;
BBIOHpaTh CIIOCOO pelieHus: yaeOHOM 3aaun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHusi, BbIOMpaTh HamboJee TMOAXOMSAIIUNA C YYEeTOM CaMOCTOSTEIbHO
BBIJICIICHHBIX KPUTEPUEB).

2) Bazoevie uccnedosamenvbckue Oeticmaus:

UCIIONIb30BaTh BOIPOCHI KaK HCCJIENOBATEIbCKUI WHCTPYMEHT IMO3HAHUS,
dopMynupoBaTh  BOMPOCHl,  (PUKCUPYIOLIUME  MPOTUBOpeuYne,  Mpoliemy,
CaMOCTOSITENIbHO YCTaHaBIMBaTh MCKOMOE M JlaHHO€, (HOpMUpOBATH TUIOTE3Y,
apTyMEHTHUPOBAaTh CBOKO IMO3WIIMIO, MHEHHE; MPOBOJUTH IO CaAMOCTOSITEIBHO
COCTaBIICHHOMY IUIaHY OKCIIEPUMEHT, WCCIEJOBAaHHE 1O YCTAaHOBICHUIO
0COOEHHOCTEHN MaTEMaTHIECKOTO 00BEKTa, 3aBUCUMOCTEH 0OBEKTOB MEX Ty COOOM;
CaMOCTOSITENIbHO (D OpPMYIUPOBaTh OOOOIIEHUS ¥ BBIBOJABI IO pe3yibTaTam
NPOBEJCHHOTO  HAOMIOJAEHUS, HWCCIENOBaHUS, OKCIIEPUMEHTa,  OIlEHWBATh
JIOCTOBEPHOCTh ~ TOJYYCHHBIX  PE3yJNbTAaTOB, BBIBOJOB M  OOOOIICHHIA;
POTHO3UPOBATh BO3MOXHOE Pa3BUTHUE MPOIIECCa, a TAKXKE BBIABUTATh
MPEJIOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

3) Paboma c unghopmayueri:

BBISIBJISITH HEJIOCTATOYHOCTh U M30BITOYHOCTh HHPOPMAITUH, TaHHBIX,
HEOOXOOUMBIX Ui~ peIIeHWs  3aJadd;  BBIOMpaTh,  aHAJM3UPOBATH,
CUCTEMAaTU3UPOBATh M HHTEPIPETUPOBATH
uHpOpMaIMIO Pa3IUYHBIX BUIOB W (OpM TpeACTaBICHUs; BHIOMpPATh (PopMy
MpeICcTaBICHUS] HHPOPMAIIMHA U WILUTFOCTPUPOBATH
pelraeMble 3a1a9i CXeMaMH, JruarpaMMaMe, HHOW rpauKoi 1 X KOMOMHALIUSMU;
OTICHUBATH HAJCKHOCTh MH(POPMAITUN TI0 KPUTEPUSIM, PEIOKECHHBIM HIIH
c(hOpMYyJIMPOBAHHBIM CAMOCTOSITEIHLHO.
2. KoOMMyHHKATHBHbIE YHUBEPCAJIbHbIEC Y4eOHbIE IeHCTBUSA:
BOCIIPUHUMATH U (DOPMYITHPOBATH CYXKJICHUS B COOTBETCTBUHU C yCIOBUSIMH U
HEeJISIMHA OOIIEHUS, ICHO, TOYHO, TPaMOTHO BBIPAXKAaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX
W TMCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS TIO XOAYy peIIeHUs 3a/Jadd,
KOMMEHTHPOBATH MOJIYYCHHBINA PE3YNIbTAT;
B XO7le 0OCYXJIE€HHUS 3a]laBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
mpoOJIeMbl, pelIaeMoN 3aJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
PEIICHUs, COMOCTABIATh CBOW CYXACHHS C CYXKICHUSMHU JAPYTUX YYaCTHHUKOB



Juasora, oOHapyKMBaTh pa3jiMyue U CXOJCTBO MO3MUIMHI, B KOPPEKTHON (opme
(opMyIMpOBaTh pa3HOIJIACHUs, CBOM BO3PAXKEHMsS; IPEACTABIATh PE3YJbTAThI
pelieHusl 3aJayd, OHKCIEPUMEHTa, HCCIEeIOBAaHUS, MPOEKTa, CaMOCTOATEIbHO
BbIOHpaTh (popMaT BHICTYIUIEHHS C YYETOM 3aJad MPe3eHTaluu U 0COOEHHOCTEH
ayJUTOpUM; TIOHMMaTh W  HCHOJNb30BaTh IPEUMYILIECTBA KOMAHJIHOM MU
UHAMBUAYAIbHONM paboThl TpU pEIIeHWH Yy4eOHBIX MaTeMaTHYeCKuX 3ajad,
OPUHUMATh [€b COBMECTHOW JEATENIbHOCTH, I[UJIAHUPOBATh OPTaHHU3AINIO
COBMECTHOM pabOThl, pacHpeiesarTh BUAbl pabOT, JAOrOBApUBATHCH, OOCYXKIATh
IPOLIECC U PE3YbTAT padbOThl, 00001IaTh MHEHUS HECKOJIBKUX JIFO/IEH; y4aCTBOBATh
B IPYIIOBBIX opMax paboTsl (00CyKaeHUS, 0OMEH MHEHH, «MO3TOBBIE IITYPMBD)
U MHbBIE); BBHIMOJHITH CBOIO YacTh pabOThl U KOOPJIMHUPOBATH CBOM JEUCTBUS C
JIPYTMMH 4JIEHAMU KOMaH/[Ibl, OLIEHUBATh KA4ECTBO pe3y/bTaTa U KaueCTBO CBOETO
BKJIaZla B OOIIMH pe3ynbTar MO KPUTEPHSIM, CPOPMYIUPOBAHHBIM yUaCTHUKAMHU
B3aUMO/JICHCTBUS.

3. PeryasiTuBHbIC YHUBEpPCcAJIbHbIE yUeOHbIe AeiicTBus /)
Camoopeanuzayus:

BBISIBJISITH IIPOOJIEMBI JJIl PELIEHMs] B JKU3HEHHBIX M yUEOHBIX CUTYalLUsX,
OPHUEHTHUPOBATHCS B PA3IMUHBIX MOJAXO0/AX MPUHATHS PEIICHUN (MHAUBUIYAIBHOE,
IPYIIIOBOE); CAMOCTOSITEIbHO COCTABJISATH IUIAH, AJITOPUTM PELUEHUS 3aAaud (Uiu
€ro 4acTb), BbIOMpaTh CIOCOO pElIeHHs C Y4YETOM HUMEIOUIUXCS PECypcoB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTbh U KOPPEKTUPOBATH BAPUAHTHI
pelieHui ¢ y4eToM HOBOW MH(pOpMaInu.

2) Camokormponn:

BJIAJIETh CIIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJIS TIPOIIecca U PE3yIbTaTa
pelIeHUs] MaTeMaTUYEeCKOW 3a7add, CaMOMOTHBAIMU W pe]ieKCuu; MpeaBuIeTh
TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh IIPH PEIICHWW 3a/Jauyd, BHOCHUTH
KOPPEKTUBHI B JIEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTEIHCTB, HANJICHHBIX
OmMOOK, BBISBICHHBIX TPYIAHOCTEH;, OIICHUBATh COOTBETCTBHE pe3yjbTaTa
JEATEILHOCTH IIOCTABJICHHOH IIEIH B YCIOBHUSAM, OOBSICHITH IPUYUHBI JIOCTHKCHUS
WM HEJAOCTIKCHUS IICJIM, HaXOAWTh OIMMOKY, JaBaTh OLECHKY MPHOOPETCHHOMY
OTIBITY.

3) OMoyUOHANIbHbIL UHMEIEKM.!

BBIPQKATh SMOIIUHU IIPH U3yYCHUH MaTeMAaTHIECKUX OOBbEKTOB M (PaKTOB,
JaBaTh SMOITMOHAIBHYIO OIIEHKY PEIICHHUS 3a1a4H.

IHPEJIMETHBIE PE3YJIBTATBI 7

KJIACC:

1) Vcrionb30BaTh MOHATHS MHOXKECTBA HATYPAJIbHBIX YHCEJI, MHOXKECTBA
IEJIBIX YHCEII, MHOYKECTBA PAIIMOHAIBHBIX YHCEI MPU PEIICHUH 33/1a4, IPOBEICHUN



paccyxaeHui U jaoka3arenbCTB.IIOHMMAaTe M OOBIACHATH CMBICI IMO3ULMOHHOM
3aIMCHU HATYPaJIBHOIO YUCIIA.

2) BelmonHATh,  codeTras  yCTHBIE M INHCbMEHHBIE  IIPUEMBI,
apumeTnyecKue NEUCTBUS C PallMOHAIBHBIMHU YUCJIAMHU, UCTIOJIb30BaTh CBOWCTBA
YUCell ¥ IPaBUJIa JEUCTBUM, IPUEMBI PALIMOHAIBHBIX BBIYMCICHUN.

3) BpInosHATE IEUCTBHSL CO CTENEHSAMHU C HATYPAJIbHBIMHU ITI0KA3aTEIISAMHU.

4) HaxonnTe  3HaYeHUsT  4YMCIOBBIX  BBIPDAKECHHMM,  COJIEpIKAIIMX
palMOHAJIBHBIE 4YHWCIa W CTEIEHM C HaTypalbHBIM II0Ka3aTelieM, NPUMEHATH
pa3HooOpa3Hble CIOCOObI W TPUEMBbI BBIYHMCICHHS, COCTABISATH M OICHUBAThH
YUCJIOBBIE BBIPAKEHUS NPHU PEIICHUHM NPAKTUYECKHUX 3a7ad W 3a7ad U3 APYyIrux
y4€OHBIX MPEIMETOB.

5) OxkpyrasaTe 4uciaa ¢ 3aJaHHOM TOYHOCTBIO, a TaKXKE II0 CMBICIY
IIPAKTUYECKOM CHUTyallMd, BBIIOJHATH MPUKUAKY MW OLEHKY pe3yJbTara
BBIYMCIICHU, OLICHKY 3HAYEHHI YUCIIOBBIX BBIPAXKEHUI, B TOM YHCJIE IPU PELLICHUN
IIPAKTUYECKUX 3a/1a4.

6) Pemate  TekcToBBIE < 3amaun  apUPMETHYECKUM  CIOCOOOM,
UCIOJIB30BaTh TaOJMUIbl, CXEMbI, YEPTEKU, APYTU€ CPEICTBA IPEICTABICHUS
JAHHBIX IIPU PELICHUY 3a/1a4.

7) Jloka3pIBaTh U MPUMEHSATH MIPU PELICHUU 3a/1a4 NPU3HAKU JEITUMOCTH
Ha2,4,8,5,3,6,9, 10, 11, npusHaku AEIMMOCTH CYMMbI U IPOU3BEACHHUS LIEJIBIX
YHUCEN.

8) [IpuMeHATh Npu3HAKK AeIMMOCTH Ha 7 1 13.

9) PacknanpiBaTh HA MHOKHUTENM HATYPAJIbHbBIC YUCIIA.

10)  CBobGomHO omepupoBaTh MOHATUSIMH: YETHOE YHCIIO, HEYETHOE YHCIIO,
B3aMMHO MPOCTHIC YUCIIA.

11) Haxomute Hambonbmmii oOmMN MENWTENh W HaWMEHbIee oOIee
KpaTHOE YHCeNl U MCIOJB30BaTh MX MPHU PELICHUHU 3a]ad, MPUMEHSITh alrOPUTM
EBxmuna.

12)  OnepupoBaTh HNOHATHEM OCTaTKa IO MOAYJIK, IPUMEHATH CBOMCTBA
CpaBHEHUH MO MOJYIIIO.

13)  Hcnonp3oBaTh anreOpandeckyl0 TEPMHHOJOTHIO U CHUMBOIIUKY,
IPUMEHSTH €€ B MPOLIECCEe OCBOEHUS yueOHOTO MaTepHaia.

14)  Hcnonb3oBaTh MNOHATHE TOXKIECTBA, BBIMOIHATh TOXIECTBEHHbBIC
npeoOpa30BaHus BbIPAXKEHUH, TOKa3bIBATh TOXKIACCTBA.

15)  BeimonHsATh JedcTBUS  (CJIIOKEHHME, BBIYMTAHHE, YMHOXEHHE) C
OJIHOWIEHAMHM M C MHOTOWIEHAMH, MPUMEHATH (OPMYJIBI COKPAIIEHHOTO
YMHOXEHHS (KBaapaT U KyO CyMMBI, KBaJIpaT U Ky0 pa3HOCTH, pa3HOCTh KBaJpPaTOB,
CyMMa U pa3HOCTh KyOOB), B TOM YMCJIE JJIS1 YIIPOLICHHS BHIYUCIICHUH.



16)  CocTaBisATh U peliaTh JIMHEHHOE YPABHEHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHHUH IO YCIOBUIO 33J]a4l, MHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3aJja4uM MOJy4YeHHBIN pe3ynbraT. CTpouth rpaduku TuHeHbIX GyHKIuNA. CTpOoUTh
rpaduk QyHkuMu y = [X|.

17)  OnwuceiBaTh € MOMOUIBI0 (PYHKIMI HM3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BPEMsI, PACCTOSHME, 1I€HA, KOJUYECTBO, CTOUMOCTD,
IIPOU3BOJUTENIBHOCTb, BpEMS, 00bEM PabOTHI.

18)  Haxonutb 3HaueHHE PyHKLIMHU 10 3HAUEHUIO €€ apTryMEHTA.

19)  Ilonumate rpaduueckuii cHnocod TPEACTaBICHUS W  aHajIu3a
uHpOpMallMy, U3BIEKaTh W HMHTEPIPETUPOBATh HH(OpMaLMIO U3 TpaduKOB
peaIbHBIX MTPOLIECCOB U 3aBUCUMOCTEH.

20)  Hcnonb3oBaTh CBOMCTBA (PYHKUMM IS aHAJIM3a rpapUKOB pPeaJIbHBIX
3aBUCUMOCTEN (HyIuW (QYHKIUHM, IPOMEKYTKH 3HAKOIOCTOSHCTBA (YyHKIUH,
IPOMEXYTKH BO3pacTaHusi M yObIBaHUS (DyHKUIMH, HauOOJbIIEe M HAaUMEHBIIIEE
3HAYCHUs] PYHKIIUN).

21) HWcnonws3zoBath Tpaduku sl HCCIEAOBAHUA  IPOLIECCOB U
3aBUCUMOCTEH, MPU PEIICHUU 3aJa4 U3 APYTrUX YYEOHBIX NMPEAMETOB U PEAIbHOM
AKU3HU.

22)  JlenaTb NPUKUAKY UM OLEHKY JIMHEWHBIX M YIJIOBBIX BEIMYMH
IPEIMETOB B pealbHOM )KU3HU, Pa3MEPOB IIPUPOJIHBIX OOBEKTOB.

23) Bmagerp mnoHsATHEM «reomMerpuyeckoe wmecto Touek» (I'MT).
Omnpenensarb OMCCEKTPUCY yIla U CEPEAMHHBIN NMEPHEHAUKYISIP K OTPE3KY Kak
I'MT. Ilonp3oBateca mnonstueM I'MT mpm nokaszarenbcTBE TIeOMETPUUYECKHUX
YTBEPKJICHUH U ITPU PEILIEHUH 3a]1a4.

24)  Biamerp NOHATHEM KAacaTeJIbHOM K OKPYKHOCTH, I10Jb30BaThCA
TEOPEMOM O NMEPIEHAUKYISIPHOCTH KacaTeIbHOM U paJinyca, IPOBEIEHHOIO K TOUKE
KacaHusl.

25)  Jloxa3blBaTh paBEHCTBO OTPE3KOB KacaTENIbHbIX K OKPYXHOCTH,
IPOBEJCHHBIX M3 OJHON TOYKH, U INPHUMEHSATHh 3TO B PELIEHUU T'€OMETPUUYECKUX
3ajad.

26)  Jloka3blBaTh U MPUMEHSATH IPOCTEHIIINE TEOMETPUUECKIE HEPABEHCTBRA,
NOHUMATh UX NMPAKTHYECKHUI CMBICIL.

8 KUIACC:

1) [ToHnmMaTh ¥ UCIIOJIB30BATh MPEACTABICHUS O PACHIMPEHUH YUCIOBBIX
MHOXECTB.

2) CBoOOmHO  omepupoBaTh  MOHSTHSAMHU:  KBaJpaTHBIH  KOPEHb,

apu(MeTnyecKuil KBaJApaTHBIM KOPEHb, HPPALMOHAIBHOE YHCIIO, HAXOAWTh,
OLICHMBATh KBaJpaTHbIE KOPHH, HMCHOJB3YysS MHpPH HEOOXOIWMOCTH KaJlbKYJATODP,



BBINIOJIHATH MPEe0Opa3oBaHUsl BBIPAKEHUN, COAEpXKAIIMX KBAJpaTHbIE KOPHH,
HCIIOJIb3YSl CBOMCTBA KOPHEM.

3) Hcnonp30BaTh  HayallbHbIE  MPEICTABICHUS O  MHOXKECTBE
JEUCTBUTEILHBIX YHCEIT JJIsl CPABHEHUS, OKPYTJIICHUS M BBIYUCICHUHN, N300pakaTh
JIEVCTBUTEBHBIC YMCIIA TOUKAMH HA KOOPJAUHATHOM MPSAMOM.

4) Ucnonp3oBath 3amucu OONBIIMX M MaJbIX YHUCET C TOMOIIBIO
JECATUYHBIX Apo0Oei u creneHei uncna 10, 3aMUCHIBATH U OKPYTJISTH YHCIIOBBIC
3HAYEHUS PEAJIbHBIX BEJIUYUH C UCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPECHUM.

5) CB0OOOIHO OIEepupoBaTh MOHATUEM OCTaTKa MO MOZYJIIO, TPUMEHSThH
CBOWCTBA CPaBHEHUI MO MOIYIIO, HAXOAUTh OCTATKU CYMMBbI U MPOU3BEICHUS IO
JAHHOMY MOAYJIIO.

6) Haxomute momycTumple 3HAaYeHUsS TEPEMEHHBIX B JIPOOHO-
pallMOHANBHBIX BBIPAKEHUSIX.

7) [IpuMeHATh OCHOBHOE CBOMCTBO palliOHATBHON JPOOH.

8) BremmonasaTe mnpuBenenne anreOpamdeckux apobed K olmiemy
3HaMEHATEeII0, CJI0KEHNE, YMHOKEHHE, IEIICHNUE alreOpandeckux Apooei.

9) BrimonHATE  TOXAECTBEHHBIE  MpeoOpa3OBaHUsI  PAIMOHAIBHBIX
BBIPAKECHUM.

10)  IlpumensaTs mpeoOpa30BaHUS BBIPAKECHUN ISl PELICHHUS PA3NAYHBIX
3a/1a4 U3 MaTeMAaTHKH, CMEXXHBIX IIPEIMETOB, U3 PEAIbHOU IPAKTHKHU.

11)  IIpuMeHATH NMOHATHE CTENEHH C LEIbIM IOKa3aTeJIEM, BBINOJHATH
IpeoOpa30BaHus BBIPAXKEHU, COEPHKALMX CTENEHH C LEIbIM TOKA3aTENIEM.

12)  Haxomuth JI0onmycTHMbIE 3HAUYEHHUS NEPEMEHHBIX B BBIPAKECHUSX,
coJiepKalX apupMeTHUECKHEe KBaIpaTHbIE KOPHHU.

13) BemonHsaTe  npeoOpa3oBaHHs ~ UPPAUMOHAIBHBIX  BBIPAXKEHU,
HCTIOJIb3YSl CBOMCTBA KOPHEM.

14)  Pemats 1poOHO-panMOHaIbHbBIE YPABHEHUS.

15)  Pematp nuHEHbIE ypaBHEHUS C TapaMETPaMU, HECTIOKHbBIE CUCTEMbI
JIMHEWHBIX YPaBHEHUH C ITAPAMETPAMM.

16)  IlpoBoauTh HcCClieOBaHUS YpPABHEHUW W CHUCTEM YpPaBHEHUMH, B TOM
YHUCJIe ¢ MPUMEHEHHEM TpapUYEeCKUX MPEeACTaBICHUN (yCTaHABIMBATh, UMEET JIH
ypaBHEHHE WJIM CUCTEMA YPAaBHEHUN PEIIECHUS, €CJTU UMEET, TO CKOJIBKO, U MpOoYee).

17)  IlepexomuTh OT CJIOBECHOW (QOPMYIHpPOBKH 3aga4dl K €€
anredpanyecko MOJENH C IMOMOIIBIO COCTABJICHUS YPaBHEHUS WU CHUCTEMbI
YPaBHEHM, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a]1a4U MOJTyYEHHBIN
pesyabTar. 18) [IpuMeHSTh CBOICTBA YMCIIOBBIX HEPABEHCTB JMJIsI CPaBHEHMUS,
OLICHKH, pellaTh JIMHEWHbIE HEPABEHCTBA C OJHOW NMEPEMEHHOW U HX CHUCTEMBI,



JaBaTh TpaUUECKyI0 WILTIOCTPAIMI0 MHOYKECTBA PEIICHUH HEPaBEHCTBA, CUCTEMBI
HepaBeHCTB. JlOKa3bIBaTh HEPABEHCTBA.

19) TloHuMaTe W UCHOIB30BaTh (DYHKIMOHAIBHBIE TOHITHS U SI3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYECHHMsI), OMPEACNIATh 3HaueHuEe (YHKIUU IO
3HAYEHUIO apTyMEHTa, ONPeesTh CBOMCTBA (DYHKIIUH MO €€ TpauKy.

20)  CrpouTts rpaduxu GpyHKINN, ONUCHIBATH CBOWCTBA YMCIOBOM (DYHKIIUU
o ee rpaduky. Pacio3HaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJbHUKOB, UX 3JICMEHTHI,
MIOJIb30BaThCS MX CBOWCTBAMH IMPH PEIICHWH TEOMETPUYECKUX 3anad. Pasmuyarth
NpU3HAKK ¥ CBOMCTBA MapajuielorpaMMa, pomoa u MpsMOYToJbHUKA, JOKAa3bIBATh
UX U YBEPEHHO MPUMEHATH MPU PEIICHUH TeoMeTpuueckux 3anad.PacmoznaBathb
HEHTPaJIbHO-CUMMETPUYHBIE (PUTYPBI U UCIIOJIB30BATh UX CBOICTBA MPHU PEIICHUU
3amad.

21) Bmamerp mOHATHSAMU TOAOOUS TPEYTOJBLHUKOB, KodhdumumeHTa
no00UsI, COOTBETCTBEHHBIX DJIEMEHTOB TIOJOOHBIX TPEYTOJIBHUKOB. KMeTh
MpeACTaBIeHHEe O TpeoOpa3oBaHUM TMOJ00MS W O TMOJOOHBIX (Qurypax.
[Tonp30BaThcs  MpU3HAKAMU  TMOAOOMS  TPEYrOJbHUKOB  MPU  PEUICHUU
TreOMETPUUYECKUX 3ajad. Jloka3bIBaTh u MPUMEHSTH OTHOIIEHUS
IIPOTMOPITMOHAIFHOCTA B TIPSMOYTOJBHBIX TpPEyroJibHUKax. JlokaspiBaTh W
npuMeHsaTh Teopemy Daneca. [IpumeHsTh Mogo0He B MPaKTUYECKUX 3a1adax.

22)  BwBOomuTh W HMCHOJIB30BaTh MpOCTEHIHe (HOPMYIBI s TUIOMIAIAH
TpeyrojbHHKa, apaaiesaorpaMma, poMoa U Tpaneuuu. BeraucisaTs (pa3audHbIMU
cnoco0aMy) IUIONMIAJb TPEYrojJbHUWKA W IUIOMIAJM MHOTOYTOJIBHBIX (Uryp
(MONB3ysACh, rAe HEOOX0AUMO, KAIbKYIATOpOM). [IpuMeHsaTs MeTo ] riomaaei as
pelieHus 3a1a4. 3HaTh OTHOIIEHHUE TUIOMIAeH TOJOOHBIX (GUTYP U IPUMEHATD MIPH
peiieHuu 3a7a4. [IpuMeHATh MoydeHHbIE YMEHHS B MPAKTUYECKUX 3a/1a4ax.

23)  llpuMeHATh TIONyYEHHBIC 3HAHHWS Ha TMPAKTUKE — CTPOUTH
MaTeMaTUYeCKHe MOJEIN JUIA  3a7ad  peajbHOW JKM3HU W  MPOBOJUTH
COOTBETCTBYIOIINE BBIYHMCICHUS C TMPUMEHEHHEM TOJ00MS W TPUTOHOMETPUU
(moJIB3ySCh, T/I€ HEOOXOAUMO, KAJIbKYJIATOPOM).

9 KJIACC

1) CB0OOIHO onepupoBaTh MOHATHSIMU: KOPEHb N-H CTEMEHH, CTENEHb C
paMOHAIBHBIM IOKAa3aTelIeM, HaxXOJIUTh KOPEHb N-i CTENEHU, CTENEHb C
palroHaIbHBIM TOKA3aTelIeM, HCIONb3YSd IMPU HEOOXOJUMOCTH KaJbKYJISATOD,
IPUMEHSATH CBOMCTBA KOPHS N-U CTENEHHU, CTENEHU C PALIMOHAJIBHBIM OKA3aTEJIEM.

2) Hcnonb30BaTh MOHSITHE MHOXKECTBA JEHCTBUTEIBHBIX YHCEN IIPH
pEILIEHNH 3a7a4, IPOBEICHUH PACCYKICHUN U JOKA3aTENbCTB.



3) CpaBHHBaTh M yHOpANOYMBATH JEHCTBUTEIIBHBIE 4YMCIIA, OKPYIJIATH
JECHUCTBUTEIILHBIE YMCIIA, BBIIIOIHATH IPUKHUIKY PE3yJbTaTa BBIYMCIICHUM, OLICHKY
YUCJIOBBIX BBIPAKECHUM.

4) CB00OOHO OTIepUPOBATh MOHATHEM KBAaIPATHOTO TPEXUJICHA, HAXOIUTh
KOPHHU KBaJpaTHOI'O TPEXWICHA.

5) PacknanpiBaTh KBaIpaTHBIN TPEXUYJIEH HA JJUHEWHBIE MHOKUTEIIH.

6) Pemrate Hec0KHBIE KBaIpaTHBIE YPABHEHUS C TAPaMETPOM.

7) Pemats HECIIOKHBIE CUCTEMBI HEJIMHEWHBIX YPABHEHUM C TAPAMETPOM.

8) Pemare ypaBHEHMS, HEpAaBEHCTBA M UX CHCTEMBI, B TOM 4YHUCIE C

OTpaHUYECHUSIMHU, HATPUMED B LIEJIBIX YUCIIAX.

9) [IpoBouTh HcClEOBaHUS YPABHEHUH W CHUCTEM YpaBHEHUMW, B TOM
4yclie C MPUMEHEHUEM Tpaduueckux NpeacTaBieHuid (YCTaHaBIUBaTh, UMEET JIU
ypaBHEHHUE WM CUCTEMAa YPaBHEHUHN PEILICHHUs], €CIH UMEET, TO CKOJIbKO, U TIPOUEe).

10)  PemaTh TEKCTOBBIE 33/1a4 AIreOpPanyeCcKUM CIIOCOOOM.

11)  Hcnonb3oBaTh YypaBHEHHs, HEpaBEHCTBA U WX CHUCTEMBI Jif
COCTaBJICHUSI MAaTEMaTHYECKON MOJIENU pEalbHOM CUTYyallMd WM MPUKIATHON
3aJ1a4¥, UHTEPIPETUPOBATH MOTYUCHHBIE PE3YIbTATHI B 3aJJaHHOM KOHTEKCTE.

12)  CBoOomHO omepupoBaTh MOHITUIMHU: 3aBUCUMOCTh, (DYHKITUS, Tpaduk
byHKIIUM, TMpsMas MPOMOPLUUOHANIBHOCT, JUHEHHas (QyHKIuUs, oOpaTHas
MIPOTIOPITMOHAIEHOCTE, Mapadosta, runepOoia, KyCOUHO-3a1aHHast (PyHKITHS.

13)  HccnepoBath (yHKIHMIO MO €€ rpauky, ycTaHaBIMBaTh CBOMCTBA
byHkuuid: 00IacTh OMNpeAeNieHHs, MHOXKECTBO 3HAYEHUH, HYyIW (QYHKLUH,
POMEKYTKH 3HAKOTIOCTOSTHCTBA, MPOMEXKYTKH BO3pACTAHUA U YObIBAHM S, YETHOCTD
¥ HEUETHOCTb, HauOOoJIbIlIee M HAUMEHbIIee 3HAUE€HNUsI, ACUMITOTHI.

14)  Pacno3HaBaTh KBaApaTUyHyr0 (YHKIHUIO 1O (opmyse, TPUBOIUTH
IpUMEPHI KBaAPATHUHBIX (YHKIUN U3 pealbHOU KU3HU, PU3UKU, TEOMETPHUH.

15)  Omnpegensatb mnoyokeHUe rpapuka KBaJpaTUYHOM (YHKIUH B
3aBHCHUMOCTH OT €€ KO3(()ULINEHTOB.

16)  Crpouth rpaduk KBaapaTUYHOW (YHKIMU, OMHUCHIBATH CBOMCTBA
KBaJIpaTUYHON (PyHKIIMHU 1O ee TpaduKy.

17)  Hcnonw3oBaTh CBOMCTBA KBAPATUUHON (DYHKIIMH JIJIsI PEIICHUS 3a]1a4.

18)  Ha mpumepe kBaapaTHUHON QYHKIHMH CTPOUTH Tpaduk PyHKIUU y =
af(kx + b) + ¢ ¢ momorbio peodpazoBanuii rpaduka pynkuun y=f(x).

19)  HNmmoctpupoBaTh ¢ MOMOINIBIO Ipaduka pealbHYI0 3aBUCUMOCTb WU
MPOLIECC M0 UX XapPAKTEPUCTUKAM.

20) CpobOomHo  omepupoBaTh  MOHATUSIMH:  [OCJEI0BATEIbLHOCTD,
apuMeTHyecKas u reoOMeTpudecKas Mporpeccuu.



21)  3apgaBaTh MOCJENOBATEILHOCTH PA3HBIMHU CIIOCOOAMU: OMUCATEIbHBIM,
TaOJIMYHBIM, C IOMOIIbIO (POPMYJIIBI N-TO YIIEHA, PEKYPPEHTHBIM.

22)  DBbINOAHATH BBIYKMCIECHUS C MCHOJIB30BaHHEM (GOPMYJ N-ro 4jieHa
apu(pMETUYECKON 1 reOMETPUUECKOM MPOrpeccuii, CyMMbl MEPBBIX N UJICHOB.

23)  Hzobpaxatp 4iieHbI IOCIIEA0BATEILHOCTH TOYKAMHU Ha KOOPIWHATHOM
TUIOCKOCTH.

24)  Pematp 3a7auu, CBSI3aHHBIE C YMCIOBBIMH I1OCIIEOBATEIBHOCTSAMH, B
TOM 4YHCIIE 33Jaud M3 PEAIbHON >KU3HU (C HUCIHOJIB30BAaHUEM KaJIbKYJSATOPA,
UG POBBIX TEXHOJIOTHIA).

25)  Pacno3HaBaThb W NPUBOAUTH MPUMEPHI KOHEYHBIX U OECKOHEUHBIX
NOCJIeIOBATEIbHOCTEH, OrpaHMUYEHHBIX  IOCJIENOBATEIBHOCTEH, MOHOTOHHO
BO3pacTaroux (yObIBAIOIIUX ) MOCIEI0BATEILHOCTEH.

26) Hmerp mpencraBiieHHE O CXOAMMOCTH IOCJIEIOBATEIBHOCTH, YMETh
HaXOJIUTh CyMMY O€CKOHEUHO yObIBaroIIel TeOMEeTPHUUYECKON POTPECCU.

27)  IIpumeHsATH METOJ MaTeMaTHYECKOW MHAYKLIMH NP PEIICHUH 3a]1a4.

28)  Jloxa3blBaTh TEOPEMY CMHYCOB U TEOPEMY KOCHMHYCOB, IPUMEHATH UX
IUIE  HAXOXKACHUS  pPasiIMYHBIX  OJEMEHTOB  TPEYrojbHHKA  («pelieHue
TPEYrOJILHUKOBY), IPU PEILICHUH T€OMETPUUECKUX 3a/1a4. [[puMeHsITh noryuyeHHbIe
3HaHUS MPU PEIICHNUU MPAKTHUECKUX 3a7ad.

29)  IIpuMeHSATH TPUTOHOMETPHIO B 3aJadyax Ha HAXOXJCHHUE IJIOIA]IH,
BBIBOJIUTh UM BIAJETh TPUTOHOMETPUYECKUMHU (OpMylaMu Ui  IJIOLIAAN
TpeyrojbHHKa, MapaiienorpamMmma, pomOa, Tpameluu, BBHIBOJUTh U MPUMEHSTH
dopmyny I'epona u popmyiy AJs TUIOMIAAN BEIITYKIOTO YETHIPEXYTOJIbHHKA.

30) HWMerp mpencraBieHHE O TOMOTETHHM, NMPUMEHATH B IMPAKTHYECKUX
CUTYyaIHSIX.

31)  Hcnons3oBath Teopembl UeBbl 1 MeHenas npu penieHuu 3aaad.

32)  Hcnonb3oBaTh TEOPEMbI O BIUCAHHBIX yIJlaX, yIiIax MEXIy XOpAamH
(CeKyIINMHM) U yTIIe MEXAY KacaTeJIbHOM U XOPAOW MPHU PEIIEHUH T€OMETPUYECKHUX
3ama4. Jloka3plBaTh M NMPUMEHSATH TEOPEMBI O MPOU3BEIAEHUU OTPE3KOB XOPHA, O
IIPOU3BEJICHUH OTPE3KOB CEKYLIUX, O KBAaJpaTe KacaTeIbHOM.

33)  BnageTs MOHATHEM KOOPAMHAT HA IJIOCKOCTH, pabOTaTh C ypaBHEHUEM
OpssMOM  Ha IJIOCKOCTH. BianeTs NOHATHSAMM  yrioBoro Kosg¢uuueHTa u
CBOOOJHOIO YJi€Ha, NOHMMAaTh MX TEOMETPUYECKHUI CMBICI M CBA3b YIJIOBOIO
K03 uImeHTa ¢ BO3pacTaHueM 1 yObIBaHUEM JTMHEHHON (QYyHKIIUN. Y METh periaTh
METOJOM  KOOpJIMHAT  3aJladd, CBSI3aHHbIE C  MapajUIeIbHOCTBIO U
NEPIEHANKYJIIPHOCTBIO TPSAMBIX, MEPECEUECHUEM IPSMBIX, HAXO0XKICHUEM TOUYEK
IIEPECEUCHHUS.



34)  BpIBOOUTH U BIAJETh YPAaBHEHUEM OKPYXHOCTHU. Mcnonabp30BaTh METOA
KOOpJMHAT JUISl HAaXOXKJEHHUs IIEPECEUCHUN OKPYKHOCTEH M IpsMbIX. Brnaners
dbopMynaMu paccTOSHUSL OT TOYKH 10 MPSAMOM, MIIOIIAAM MapajieJorpaMMa B
KOOpAMHATAX, UMETh MOHATHE 00 OpueHTHpoBaHHOW momanu. I[lonb3oBaTbes
METOOM KOOPAUHAT Ha INIOCKOCTH, IPUMEHSATH €0 IPU PEILIEHUN N€OMETPUIECKUX
" IIPAKTUYECKUX 3a1ad. IIpumensaTh METOL KOOpAUHAT B
IIPAKTUKOOPUEHTUPOBAHHBIX T€OMETPUUYECKHUX 3a/a4ax.

35)  BuageTs NOHATHEM BEKTOpA. Y METh CKJIAJIbIBATh U BBIYUTATH BEKTOPHI,
YMHOXaTh Ha YMCJIO, BJIAJETh NPABUJIAMU TPEYTrOJbHHMKA WM Mapajule]orpaMma.
Biagers nmpakTHYeCKMMM MHTEPIPETAUUSAMUA BEKTOPOB. YBEPEHHO I0JIb30BATHCS
KOOpJIMHAaTaMH BEKTOpa. DBiaxers CI0KEHMEM U BBIYMTAHMEM BEKTOPOB,
YMHOXXEHHEM BEKTOpa Ha YHMCIO B KoopAuHatax. MiMeTh mpencTtaBieHue o 6asuce
(Ha mockocty). PacknansiBaTh BEKTOPHI 10 0a3ucy. PackiagpiBaTh BEKTOPHI CUIT €
IIOMOIIBIO NPOEUUPOBAHUSA U TPUTOHOMETPUYECKUX COOTHOWIEHUH. IIpuMeHATH
MOJIyYEHHBIE 3HAHUA B IPOCTEHIINX (PU3NYECKUX 3a/1a4ax.

36) BnageTp MOHATHEM CKAJIPHOTO IPOU3BENEHUS BEKTOPOB, IOHUMATh
€ro0 TEOMETPUYECKUH CMBICI W YBEPEHHO IOJIb30BATHCS €r0 BBIPAXKECHHEM B
JIEKapTOBBIX KOOpAMHATAX. 3HATh AUCTPUOYTHUBHOCTD CKAJISIPHOTO IPOU3BEICHUS U
€ro CBs3b € IIpoenupoBaHueM. [IpUMEHATH CKaNsIpHOE MPOU3BEACHUE BEKTOPOB IS
HaxOXXIEHUs [UIMH W YrioB. PemaTre reoMeTpuyeckHe 3aadyd C IOMOLIBIO
CKAJLIPHOTO ITpou3BeaeHus. Vcnoap30BaTh CKaIsIpHOE MPOU3BENCHUE BEKTOPOB B
anreOpandeckux v (pu3nUecKux 3ajayax.

37) BuageTp TNOHATUSMU T[PABWIBHOIO  MHOIOYTOJbHUKA,  JUIMHBI
OKPY>KHOCTH, JUIMHBI JYI'M OKPYKHOCTM W PAaJWAHHOM MEpBI YIja, BBIYUCIATH
IUIOIIAAb Kpyra U ero yacrei. [loanmars cmbic yncia . [I[puMeHsaTs nosry4eHHbIe
YMEHHMsI MpU PELICHUU IPAKTHUUECKUX 3a7ad. 3HATb UCTOPUYECKUE CBEACHMS 00
WU3MEPEHUN JUTMHBI OKPYKHOCTH M IUIOLIAAN KPyTa.

38)  Hmerp mpenacraBieHue 0 NpeoOpa30BaHUM IJIOCKOCTHU, O ABM)KECHHUSX.
Haxomute ocu, UEHTpbl cUMMETpUH (QUryp, LEHTPHl MOBOPOTA, HAXOIUThH
KOMIO3UIMH MPOCTEUIINX MpeoOpa3oBaHuid. [IpUMeHATh NBUKEHHS MIOCKOCTH
IIPU PELIEHUU TEOMETPUYECKUX 3aad.

39) IlpuMeHATh MOJYYEHHbIE 3HAHUS HAa TPAKTUKE — CTPOUTH
MaTeMaTHYeCKUe MOJENTH M 3ajad pealibHOM JKM3HU W TPOBOAMTH
COOTBETCTBYIOIIME BHIYUCIICHUS C TPUMEHEHUEM MTOI00US U TPUTOHOMETPUUYECKHUX
byHKIUH (TI0JIB3YSCh, T HEOOXOIUMO, KATBKYJISITOPOM).



WU3MEPEHUN U
MMOCTPOCHUM.
B3aumMHoe
pacroyioxeHue
TOYEK Ha MPSMOM.
N3smepenue
JUTMHBI OTpe3Ka,
paccrosiHue
MEXIY TOUKAMHU.
Bzaumuoe

YTO TaKOE€, TEOPEMA,
CBOMCTBO, IPU3HAK,
JI0Ka3aTeJIbCTBO,
onpeacIcHue

TEMATHYECKOE INTAHUPOBAHHUE 7 KJIACC
DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM KoanuecTtBo OcHoBHOE OcHOBHbBIE BHJbI (undposbie)
n/n NPOrpamMMbl 4acoB coJepiKaHue AesITeJIbHOCTH o0pa3oBaTe/ibHbIE
pecypcsbl
Ucrtopus
BO3HUKHOBCHUS U
pa3BUTHA
TEOMETPHH.
TTonsTus:
aKcuoma,
Teo}z eMa, Cemunap: u3
CBOMCTBO, HCTOPHH
TpHsHaK, BO3HUKHOBEHUS U
JI0OKa3aTeNbCTBO, pazBUTHA
1 DnemenTsl HcTOprH. OOIIUE TOHATHS 5 OLPEACICHUC. r€OMETPHUH.
reomeTpun. OCHOBHBIE (PUTYPHI WHCTPYMEHTSBI ULt | MuHuuCcCIen0BaHKE:




pacmoiokKeHue
npsAMbIX. JIomanas.
Bunnl 1oMaHEBIX.
JnvHa nomaHoOM.
MHOTroyroiabHUKH.
[Tepumetp
MHOTOYTOJIbHHKA.
[lonsTHe o
BBIITYKJIBIX U
HEBBIMYKJIBIX
MHOTOYTOJIbHUKAX




Uucna u BerunciieHus. JlenmmmMocTb.
CroxeTHbIC 3a71a4

JemumocTs u eé
CBOICTRA.
[Ipusznaku
JIEITUMOCTH Ha 4,
6,8, 11.
[Ipusznaku
JIETUMOCTH Ha 7,
13
(YHUBEpCaIbHBIN
cnoco0). Pemrenne
3ama4
TOBBIILIEHHOM
CJIOKHOCTH.
Pemrenue 3agay Ha
JETAMOCTb.
Apudmernueckuit
METO/I peIIeHUs
CIO’KETHBIX 3aj1a4

HccnegoBaTenbcKas
pabora: 1eTuMOCTh
M €€ CBOMCTBA.
Huckyccus:
COOTHECEHHE TUIIa
3aJa41 ¥ MOJCIIH.
CpaBHeHne
aprupMETHIECKOTO
1 anre0panvecKkoro
METO/a pereHus
3aJ1a4; TOCTOMHCTBA
W HEJOCTATKH.
MaremaTudeckoe
COPEBHOBAHUE —
perieHue
CHOKCTHBIX 3a1a4
paBHBIMI/I METOAaMHU




Tpeyronpauku. [Ipu3Haku paBeHCTBA
TPEYroJIbHUKOB

TpeyroabHUKH.
PaBHbIe
TPEYTrOJIbHUKH B
F€OMETPUUYECKHUX
KOH(HUTYpaIUsIX.
[Ipusznaku
paBeHCTBa
TPEYTrOJIbHUKOB.
[Ipu3znaku
paBeHCTBa
MPSIMOYTOJIBHBIX
TPEYroJIbHUKOB.
[lepnenaukymnsap u
HaKJIOHHAs

[IpakTuKyM 1O peLIeHUIO
3aj1ad.

HccnenoBanue: paBHbIC
TPEYrOJIbHUKHU B
TEOMETPUUYECKUX
KOH(pUTYparumsx




AnrebpanuecKue BHIPAKCHUS

[IpencraBnenue
3aBUCHMOCTHU
MEXIY
BEJIMYMHAMH B
Buzie HOpMYIIBL.
Crenenu,
MHOT'OUYICHBI,
npeoOpa3oBaHue
MHOTI'OYJICHOB,
JIEHCTBUS C
MHOT'OYJICHAMH.
MHoroujieH
CTaHAApTHOTO
Buaa. CteneHp
MHOTI'OYIECHA.
Kopuu

[IpakTUKyM MO pELICHUIO
MPaKTUKOOPUEHTUPOBAHHBIX
3a/1a4 Ha HAXOXJICHUE
HEU3BECTHBIX BEJIHYUH C
npUMEHEHHEM (HOPMYIL.
HccnenoBarensckas padoTa:
KaK HalTH KOPEHb
MHOTO4WwIeHa?

MHOT'OYJICHA.
Haxoxnenue
KOpHEM
MHOT'OYJICHA.
JlokazaTenbCTBO
TOXJIeCTB. Pa3Hbie
MOIXOJbI K
JI0OKa3aTeNIbCTBY
TOXKJICCTB




TpeyronbHUKHN ¥ T€OMETPUUECKUE
HEPaBEHCTBA

CooTHOIIEHUS
MEXAYy CTOPOHAMHU
U yriamu
TPEYrOJIbHUKA.
HepasenctBo
TPEYrOJIbHUKA.
HepasenctBo o
JUINHE JIOMAHOM.
HepasencrBo
MEXIY
NepHeHANKYISIPOM
Y HAKJIOHHO.
Paccrosiaue ot
TOYKHU 10 NPSAMOU

UccnenoBarenbckas pabora
(B TOM umCIE C
HCIOJIb30BaHUEM
«MaTeMaTU4YeCKUX
MTaKeTOBY):
reoMeTpUUYecKre
HepaBeHcTBa. [IpakTrkym
0 PEIICHUIO
MPAKTUKOOPUEHTHPOBAHHBIX
3a/1ay.

MopenupoBanue ¢
MOMOIIIbIO TPOTPAMMHBIX
CpEICTB

YpaBHEHUS ¥ CUCTEMBbI YPaBHEHU I

PaBHOCHILHOCTE
ypaBHEHUU
JInnennbie

CamocrosiTenbHOe
OTKPBITHE: JINHEIHBIE




YpPaBHEHUS U UX
CHCTEMEI.
Onpenenenue
yucaa KOpHen
JIMHEHHOTO
YpaBHEHHUS.
Pemenne
JIMHEHHBIX
YpaBHEHUH,
COZIEPIKAILNX 3HAK
Moayis. Pemenne
JIMHEHHBIX
YPaBHEHHUH C
rapaMeTpamu.
Pemenue cucrem
JIMHEMHBIX
YpaBHEHUU
pa3HbBIMU
METOoJaMH

yYpaBHEHUS U
HEpaBEHCTBA C
rapamMeTpamMu 1 X
CHCTEMBI.
HccnegoBaTenbckas
pabota (B ToM
YHCIIC C
HCIIOIb30BAHUEM
«MaTEeMaTHYCCKUX
MaKETOBY):
JIMHEHHBIE
ypaBHEHUS,
coJiepKalIre 3HaK
MOYJISI.
[IpakTukym no
pEIIeHUIO 3a/1a4: OT
MPOCTOTO K
CIIO)KHOMY —
perieHue CUCTEM
JIMHEHHBIX
ypaBHEHUI
pa3HBIMU
METOHAaMH.
MarteMaTuueckoe
COpEBHOBaHUE —
perieHue
MaTeMaTU4YECKHUX
3aJ1a4 I10 TeMe




OceBas cuMMeETpUst

durypsl ¢ 0CEBOU Uccnenosarenbckas

MHuoroyroiasHUKU. OKpYKHOCTb

CUMMETpHEH. pabora (B TOM
[Tpumepst YHCIIe C UCTIOIb30BaHUEM
CHMMETPHH B «MaTeMaTHYECKIX
OKpyKaromem MIAKETOBY).

MuUpe [TocTpoenne moxeneii (B
TOM YHCJIE C
UCTIOJIb30BaHUEM
«MaTeMaTU4eCKuX
nakeToBy). [Ipoekr:
CUMMETpPHUS B OKPY’KaIOIIeM
MHUpe

Cymma

BHYTPCHHUX

yIJI0B

MHOTOYTOJIFHUKA

Y CyMMa BHEITHUX
YTJIOB BBITYKJIOTO
MHOT'OYTOJIbHHUKA.
KacarensHas n
ceKyIias K
OKPY>KHOCTH.
OKpY>KHOCTb,
BIMICAHHAS B yTOJI.

[IpakTUKyM MO pELICHUIO
MPAKTUKOOPHUEHTUPOBAHHBIX
3az1ad.

HccnenoBarenbckas padbora:
B3aMMHOE PaCII0JIOKEHNE
OKPYKHOCTH U MPSAMOI




OyHKIUU

ITouck obnactu
ompeeacHus u
MHOKECTBa
3HAYCHUH

byHKIIHIH.

HccnenoBatenbckas padbora
(c uconmp30BaHUEM
«MaTeMaTHYECKHUX
MaKETOB»): B TOM




Hcnonb3oBanue
Pa3TUYHBIX
CHOCO0OB 3aJaHHs
byHKINN.
Hcnonb3zoBanue
CBOWCTB (yHKLUH
JUTSL aHaJTn3a
rpaduKoB
peabHbBIX
3aBUCUMOCTEN
(aynmu hyHKIMH,
MPOMEXKYTKH
3HAKOIOCTOSIHCTBA
byHKIINH,
MPOMEXYTKH
BO3pacTaHus U
yOBIBaHUS
byHKIINH,
HauOobIIee U
HAaUMEHbIIIee
3HAUCHUS
GyHKIUN).
I'paduxw,
KYCOYHO3a/IaHHbIE
byHKIIUN

YHUCJIe CPAaBHEHUE CBOWCTB
¢GbyHKIMU U UX TpadUKOB B
3aBUCUMOCTH OT
apaMeTpoB




B3anmHuoe [IpakTukym:
pacrnosoKeHue IIPaKTUKOOPUEHTUPOBAHHbIE
10 I'eomeTprueckue MecTa TOUEK OKPYXKHOCTH H 3a71auy HA
IPSIMOMA.
[Tpumepsr B3aMHOE
TrE€OMETPHYECKUX pacrosoKeHue
MCCT TOYCK Ha OKPY>KHOCTH U
IIJIOCKOCTH. HpﬂMOﬁ.
Meton CamocTrosTenbHoe
reOMETPUUYECKUX OTKPBITHE: UTO
MCCT TOYCK IIPU takoe TMT?
€IIEHNUN
p IIpakTkym 1o
reOMETPUUYECKUX
PEILIEHNUIO 3a/1a4 Ha
3ajad
I'MT
OBIIEE KOJIMYECTBO YACOB 110 14
ITPOI'PAMME




8 KVIACC

DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM KoauvecTBo OcHoBHOe OcHOBHBIE BHIbI (uu¢posBbie)
n/n NPOrpamMMbl 4acoB coJepxaHue AeSITeJIbHOCTH o0pa3oBaTte/ibHbIE
pecypchl
KBanpaTHblii KOpEHb.
Brimonnenue
omnepauui ¢
HppaLMOHATILHBIMU
ppall IIpaxTkym 1o
yuciaaMu. TOYHOCTh
PELIEHUIO 3a/1a4: OT
NpUOIKEHUS
Uucna u BeIYUCiIeHus (KBaJipaTHbIE IIPOCTOrO K
HPPALIOHATIEHOTO
1 KOpHU, UPpaLlMOHAJIbHBIEC YUCIIA, 5 CJIIO)KHOMY.
) YyHUCIIa MPU PEIICHUN "
CTCIICHN JIEJOBATEIIbCKast
3aga4d. OKpyriieHue C6C CHOBATEIIRC
abora.
HMPPALMOHAIBHBIX % oTa
BaJIpaTHbIE KOPHHU.
YyHUCell, MPUKHUIKA AIpaTHBIC KOP
pe3ynbTaTa
BBIYMCIICHUI
JpoGHOpanroHaIbLHbBIE
BBIPAXKCHHUS.
Crenenu.
Beimonnenne [pakTukym o
SIICHUIO 3a/1a4: OT
2 AnreGpanyecKkue BHIPaKEHU 2 TOKICCTBCHHBIX P
npeoOpa3o—BaHHii HPOCTOTO K
paIMoHaIbHBIX CIIOXKHOMY

BBIPAKCHUI




YeTbIpexyrojJbHUKU

[Tapannenorpamm,
€ro MPU3HAKYU U
CBOMCTBA.
IIpssMOyTONBHUK,
pOMO, KBagparT, UxX
IIPU3HAKU U
cBoucTBa. Tpanenus.
PaBHoOenpenHas
Tpaneuus, eé
CBOMCTBA U IIPU3HAKU

IIpaxTkym 1o
pELIeHUIO 3a/1a4: OT
MPOCTOTO K
CIIO)KHOMY.
Uccnenosarensckas
paborta. 3HaKOMBIE
HE3HAKOMBbIE
YETBIPEXYTOJIbHUKU




VYpaBHEHUS 1 HEPABEHCTBA

KBanpatubie
ypaBHEHHUS.
Onpenenenue
PaBHOCUJIBHBIX
YPAaBHEHUM.
[IpumeneHnne cBOMCTB
YpaBHEHUM C OTHOMN
MEPEMEHHOM.
Onpenenenue
KOJIMYECTBA
JIEUCTBUTEIbHBIX
KOpHEHU KBaJApPaTHOIO
ypaBHeHus. Pemienue
IpOOHOPAIIMOHATBHBIX
YPaBHEHUH,
CBOJSIIIMXCS K
JINTHEUHBIM WJIH K
KBaJPaTHBIM
YpaBHEHUSM,

Uccnenosarennckas
pabora:
PaBHOCUJIIBHOCTH U
CIIEJICTBUE.
IIpakTkym 1o
PELICHUIO CIOKETHBIX
3agad. [IpakTukym mo
pEeIIeHuIOo 3a/1a4: OT
MPOCTOIO K CII0KHOMY
TPOOHOpAIIMOHATILHBIE
YpaBHEHHUS.
Uccnenosarennckas
pabora (B TOM UucIe ¢
HCIOJIb30BaHUEM
«MaTeMaTH4YeCKUX
MaKETOBY):




UCIOJIb30BaHUE METOJIA
3aMEHBI IEPEMEHHOM.
Pemenue TekcToBBIX
3aja4 anreOpandeckum
CIOCcOO0OM: TIEPEX0JT OT
CJIOBECHOU
(bopMyITHPOBKH
YCIIOBHSI 3a]1a4H1 K
anredpandecKoi
MOJIEH ITyTeM
COCTaBJICHUS
YpaBHEHUSI; pelIeHHE
COCTaBJICHHOT'O
ypaBHEHUS,
MHTEpIIpeTaIUs
pe3ynbrarta.
I'padpuaeckas
MHTEpIIpeTaIUs
YPAaBHEHUN C ABYMs
MIEPEMEHHBIMU

rpaduueckas
UHTEpIIpETALNS
YPaBHEHUU C IBYMsI
[IEPEMEHHBIMU.
MopenupoBanue
pa3IMYHbIX
CUTyalui




dopMynHpoBKa CamocrosiTebHOE
OIIpENICIICHUS U TOKa3a- OTKPBITHC: 9TO
[leHTpanbHO-CUMMETPUYHBIE TEJIbCTBO CBOMCTB Taxkoe
duryper. ITporopiuoHanbHble LeHTpalbHOCHMMeTpry-|  1PeoOpasoBanme
orpesku. [Togobue. [IpeobpazoBanue HBIX uTYp. CpesHss noxobus?
nonobus. [Tnomany. ITUHHS TPEYTOMBHHKA. UccnenoBarenbckas
pabora (B TOM
Cpennsist TuHus
qHucle C
Tpaneuuu. Teopema WCIIO0Ib30BAaHUEM
Qarneca. «MaTEMATUYECKHUX

[IponopuronanbHbIe
oTpe3ku. BBenenue
MOHSITHS
npeoOpa3oBaHUs
MOI00MSI U TTOT00HBIX
¢uryp. CooTHOIIEHUS
B MOJI00HBIX (puTrypax.
3ajauu Ha
HaXO0XJICHHE
TUIOIIA/IN C
HCIOJIb30BaHUEM
pa3OueHus Ha YacTu U
JOCTparBaHHUE.
MeTton miomanen.

MaKETOBY): YTO
Takoe (paxTan?
IIpakTkym 1o
pELIEHNIO 3a/1a4




Jloka3aresbcTBa HEPABEHCTB

O1ieHKa 3HaUYEHUS
Bblpa)KeHI/ISI C UCIIOJIb-

30BAHUCM HCPABCHCTB.

[IpumeneHnne cBOMCTB
HEpPABEHCTB B X0OJI€
pelIeHHs 3a/1a4.
Onpenenenue
PaBHOCUJIbHBIX
HEPaBEHCTB.
JlokazaTenbCcTBO
HEpaBEeHCTB. Pemenune
TEKCTOBBIX 3a/a4 C
MMOMOTIIBI0 TUHEHHBIX

[IpakTrueckas
pabora: mocTpoeHNe
MoJeen —
HEPaBEHCTBO KaK
MOJIEb PeaTbHOM
CUTYaIlHH.
CamocTosTeIIhbHOE
OTKPBITHUE: METOIBI
JI0Ka3aTeJIbCTBA
HEPaBEHCTB.
MartemMaTuueckoe
COpEBHOBaHUE —
perieHue 3aaa4

HEPABEHCTB C OJJHOM
MEPEMEHHOM.
Uccnenosanue
JIMHEHHOTO
HEpPaBEHCTBA C OJTHOU
MEPEMEHHOM C
rnapamMeTpom

Pa3HBIMH METOJIaMHU.
Uccnenosarennckas
pabora: TuHEeWHOe
HEPaBEHCTBO C
OJIHOM MEepEeMEHHOM
C IapaMeTpoM




[IpstMmoyTONbHBIE TPEYTOJIBHUKHI

Teopema ITudaropa u
€€ IPUMEHEHHUE.
JlokazaTenbCcTBO
COOTHOIIICHUH MEXKY
MPONOPIUOHATBHBIMU
OTpE3KaMH B
MPSAMOYTOJIBHOM
TPEYrOJIbHUKE.
IIpumeHeHue
COOTHOIIIEHUH TIPH
perieHnu
F€OMETPUUYECKHUX
3a/1a4.
Tpuronomerpuueckue

GyHKIIUYU B
IPSIMOYTOJIBHOM

TPEYrOJIbHUKE.

[IpakTukym no
pELIeHUIO
MIPaKTHUKO-
OPHUEHTUPOBAHHBIX
3a/1a4.
CamocrosiTenpHOE
OTKPBITHE: UYTO 5
3HAIO PO
IIPSIMOYTOJIbHBIN
TPEYrOJIbHUK?
Maremarnueckoe
COpPEBHOBAHME —
pelieHne 3a1a4
pa3HbIMH METOAAMHU

DyHKIUU

ITouck obmactu
OTpeieIICHUs U
MHOKECTBa 3HAUYCHUU
bynkuun. ['paduk
dbyakumnm k/x.

HccnegoBaTenbcKas
pabora (B TOM
YHCIIE C
HCIIOIL30BaHUEM
«MaTeMaTHYECKUX




Yucna v BEIYUCICHUS: JACIUMOCTD

OyHk1usg Buaa (ax + MaKETOBY):
b)/(cx + d) HccIe0BaHNe
byHKIHA.
CamocrosiTenbHOe
OTKpBITUE: (PYHKITUSA
BHa (ax
+b)/(cx +d)
Uccnenosarensckas
pabora: 1eTuMOCTb.
CamocrosiTenpHOe
®opMynupoBKa
OTKpBITHE:
OTIpeIeTICHUS
CpaBHEHHUE IO
JENIMMOCTH Halleo,
MOJIYIIIO.
9HCell, CPABHUMBIX 10 Tino6 .
JaHHOMY MOYJTIO. POOICMHBIN
Brimonnenue HPaKTHKYM:

JICJICHUS C OCTATKOM.
JlokazaTenbCTBO U
MPUMEHEHHUE CBOMCTB
CpaBHEHMH 110
MOJYJIIO.
Haxoxnenue
OCTaTKOB CyMMBbI U
MIPOU3-BEJICHUS 110
JaHHOMY MOJYJTIO

pelLIeHKE 3a1a4 Ha
MMOMCK OCTaTKOB
CYMMBI 1
HpOI/IBBGI[eHI/ISI 110
MOJYJIIO.
MaremaTtudeckoe
COPEBHOBAHUE —
pelLIeHne 3a/1a4 Ha
JIEITUMOCTD 1
CpaBHEHHE IO
MOTYJIIO




Bnucannsie u
10 Brnucannblie n onucaHHbIe 3 [EHTPATbHBIE YTITBL, [IpakTukym no
YETHIPEXyTOJIbHUKH Vb Mexy pEIIeHUIO 3a/1a4: OT
XOpJaMu U MPOCTOTO K
CEKYIITUMHU. CIIO)KHOMY
Bnucannsie u
OTMCaHHBIC
YETBIPEXYTOJLHUKH.
B3anmuoe
PacCIoJIOKEHUE ABYX
OKPY>KHOCTEH
Uccnenosarensckas
pabora:
Boinonnenne 5 YeThIpEXyroIbHUKH
1 [ToBTOpEeHmE, 0000IICHNE, ) HCCIIEIOBATEIIbCKOM U OKPYKHOCTH
cHUCTEMaTH3aITus paboTel. BemmonHenue Tpoexr:
1 3aliiita fipoekta YeThIpexyroJibHUKH
1 OKPY>KHOCTH
OBUIEE KOJIMYECTBO YACOB 110
IIPOTPAMME 34
9 KJIACC
DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U KoJymmuecTBo OcHoBHOE OcHOBHbIE BH/IbI (madpposbie)
n/n TeM NPOrpaMMbl 4acoB coaepraHue NesiTeJIbHOCTH o0pa3oBaTejibHbIE

pecypcbl




YpaBHEHHUs U HEPABEHCTBA C
rapaMeTpoM

Pemienue ypaBHeHuii ¢
apaMeTpoM
anreOpanvdecKum
METOJIOM.
I'paduueckuit meron
peluIeHusl ypaBHEHUH C
apaMeTpoM
I'padpuueckas
MHTEPIIpETALNS
pelIeHNs ypaBHEHUS C
JBYMSI IEPEMEHHBIMU U
CUCTEM ypaBHEHUH C
JBYMsI IIEPEMEHHBIMU.
HUccaenoBanue cucteM
HEJIMHEHHBIX
ypaBHEHUH C
napametrpoM. Pemenue
HEPaBEHCTB C JBYMs
MIEPEMEHHBIMU U UX
CUCTEM

CamocrosiTenpsHOE
OTKpBITHE: pEIIeHNE
YpaBHEHUU C MapaMETPOM.
[IpakTUKyMBI 1O PEIICHUIO
3a/1a4: OT MPOCTOTO K
CIIO)KHOMY —
IpOOHOpAIIMOHATBHBIE
YpaBHEHHUS U HEPABEHCTBA C
apaMeTpoM.
UccnenoBarenbckue
paboThI: pelnieHue 3a1a4 ¢
napameTrpamu —
anreOpandeckuM METOIO0M;
rpaduuecKuM METOIOM (B
TOM YHCJIE C
HCIIOJIb30BaHUEM
«MaTeMaTH4YeCKUX
MTaKETOBY)

Pemienue TpeyroabHUKOB

DopMmysl
npuseneHus. Pemenue
IIPaKTHUYECKUX 3a/1a4 C

IIpakTUKyMBI 1O PELLICHUIO
3aga4. MaTreMaTu4eckoe
COPEBHOBAHUE — PEILICHUE




UCIOJIb-30BaHUEM
TEOPEMbI KOCUHYCOB U
TEOPEMbI CUHYCOB.
®opwmyina ['epona.
dopmyiia miomaau
BBITYKJIOTO
YeThIPEXYTOJbHUKA.
COOTHOILIEHUS] MEXKTY
TPUTOHOMETPUYECKUMHU
GyHKIHSIMU.
[Ipocreitmme Gopmyibr
MIPUBEACHUS U3
reOMETPUYECKUX
COOOpaKeHMII.
Pemrenue 3agay ¢
HCIIOIb30BAaHUEM
TEOPEM KOCUHYCOB U
CHUHYCOB, HAXO0XKJICHHE
paauyca OIUCaHHOM
OKPY>KHOCTH

reOMEeTPUUYECKUX/TTPAKTUKOOPHUEHTUPOBAHHBIX
3a/1a4 pa3HbIMU METOJIaMU




Anrebpanueckue
BBIPAXECHUS

CreneHn ¢
pauroHAIBLHBIM
oKa3aTeJieM.

Onpenenenue KOpHs
ni CTENEHU U CTENEHU
C pallMOHAJIbHBIM
MTOKa3aTeNeM.
[Ipumenenue
Onepanuy U3BJICUCHUS
KOpHS N-U CTEIICHH,

[IpakTUKyM IO PEIICHUIO 3a1a4: OT IIPOCTOrO
K CIIOKHOMY. MaTtemaTudeckoe
COpPEBHOBAHME




WCIIONB3YS TIPU
HEOOXOAUMOCTHU
KaJIbKYJIATOP.
Brrancnenue 3HaueHUS
CTENECHHU C
panoHaIbHBIM
nokazareieM. Onenka
3HAYEHUM KOPHS n-il
CTEICHH, 3HAUYECHHUE
CTENECHHU C
paloOHaIbHBIM
IMOKAa3aTelIeM LICIbIMU
YHCIIaMU B
JICCATUYHBIMU
npobsimu. CpaBHEHHE U
YHOPSI0YMBAHUE
panuo-HaJIbHBIX U
HppaLMOHATIBHBIX
YHCEel, 3aIMCAHHEIX C
MMOMOULIBIO KOPHS -1
CTENECHH, CTEIEHH C
paInoHaIbHBIM
MOKAa3aTelIeM.
Brimonnenue
TOXKIECTBECHHBIX
npeoOpa3zo-BaHUMA
BBIPAXKEHHU,
coJiepKaIux KOpeHb n-
M CTEeTICHH, CTEIICHb C
panoHaIbHBIM
MOKa3aTeyieM




OTpe3ku B OKPYKHOCTH

Teopemsl 0
MIPOU3BE/ICHUN
OTPE3KOB XOP/I,
TEOPEMBI O
MPOU3BE/ICHUN
OTPE3KOB CEKYIIUX,
Teopema O KBaapare
KacaTeJIbHOM, TEOPEMBI
Yesrel 1 MeHenas.
HccnenoBanue, B TOM
YHUCIIe ¢ TIOMOIIBI0
U(PPOBBIX PECYPCOB,
M3y4aeMbIX
KOH(pHrypammii.
[IprMeHeHre TaHHBIX
TEOPEM MPU PELICHUHN
T€OMETPUUYECKUX
3a71a4. 3HaKOMCTBO C
MMOHSATHEM TOMOTETHH,
C €ro MPUMEHEHHEM, B
TOM YHCJIE B
MPAKTUYECKUX
CUTYaIUAX

CamocTosiTenbHOE
OTKpPBITHE (B TOM YHCIIE C
HCIOJIb30BaHUEM
«MaTeMaTH4YeCKUX
nmakeToB»): Teopembl UeBbl
u MeHenas. [Ipaktukym o
pEIICHHUIO 3a/1a4.
IIpakTkym 1o
MMOCTPOEHHUIO
TUHAMUYECKUX MOJEJIEH C
MTOMOIIIBIO TPOTPAMMHBIX
CPEICTB.
UccnenoBarenbckas pabora
C TIOMOIIIBIO MPOTPAMMHBIX
CPEICTB: TOMOTETHS U €€
CBOMCTBA




OyHKIUU

[ToHsATHE «DYHKIHSY.
[IprumeHeHue cBOMCTB
GyHKIHNA: HYITH
GYHKIUH, TPOMEKYTKH
3HAKOTIOCTOSTHCTBA
GYHKIUH, TPOMEKYTKH
BO3PACTaHUS U

UccnenoBarenbckas pabora
(B TOM UHCIE C
HCIOJIb30BaHUEM
«MaTeMaTUIEeCKUX
nakeToBy): [loBenenue
¢bynkuuu u ee rpaduka B
3aBHCHMOCTH OT




yObIBaHMS QYHKIIUH,
YEeTHBIC U HEUCTHBIC
byHKIIMH, HanOOIbIIIEE
U HauMEHbIlee
3Ha4YeHUs QYHKLIUU
IPY PELICHUH 33/1a4.
[Moctpoenwne rpaduxos
(GYHKLIUH C TOMOIIBIO
npeoOpa3oBaHuil BUA:
f(x) —f(x) + a; f(x) —
f(x + a); f(x) — kf(x),
f(x) —f(| x [), f(x) — |
f(x) |. Pacnmo3naBanue
CTETIEHHBIX (PYHKIMHA 1
MOCTPOCHHE ICKU30B
rpauKOB CTETICHHBIX
byHKIHi C
HATypaJIbHBIMHU
MOKa3aTeJIsIMU Pa3HoOU
YETHOCTH.
Hcnons3oBanue
CBOMCTB IpaKkoB
CTETIEHHBIX (PYHKIIHI ¢
HaTypaJIbHBIMH
MOKA3aTeISIMU TIPU
peIIeHUH 3a/1a4.
[TocTpoenue rpadgukos
¥y dyrkumit y = X,
y=x,y=|x|

napameTtpa. [IpakTuKymbl
0 PELICHHUIO 3a/1ay:
MIOCTPOCHHE

rpadukoB QyHKIHI
yV=Vx,y= Xy

=| X |; ¢ mOMOIIbIO
npeoOpazoBaHuil U
MpOBEpKa ¢
MCIOJIb30BaHUEM
MPOrPaMMHBIX CPEJCTB

v




Bexropsl. MeTon koopauHar

[TapannensHOCTD U
MEPIEHIUKYISIPHOCTD
HpSMBIX (Yepe3 yIriaoBon
koa(urmeHt).
Haxoxnenne nepeceueHuii
OKPYKHOCTEH U MIPSIMBIX B
koopauHarax. opmyna
paccTosiHUS OT TOYKH JI0
npsmoit. [lnomane
napajuieorpaMmma B
KOOpJUHATaX, TIOHATHE 00
OPUEHTUPOBAHHOMN
IJIOIA N,

IIpumeHeHne metTona
KOOPJMHAT B
MPaAKTUKOOPUEHTUPOBAHHBIX
r€OMETPUYECKUX 3a/1auax,
HCCIe0BaHUE TPUIIOKEHUS
MeToAa KOOpAUHAT B
BBIYMCIIUTEIBHON
MaTeMaTuKe 1
nHpopMaTuke

CamocrosiTenpHOE
OTKpPBITHE: KaK PEIINTh
TFEOMETPUUECKYIO 33/1a4y C
IIOMOIIBIO anmapara
anreopsi?
HccnenoBarenbckas pabora
(B TOM UmCIE C
HCIIOJIb30BaHUEM
«MaTeMaTUYEeCKUX
IIAKETOB»): PELIEHUE
IIPaKTUKOOPUEHTUPOBAHHOU
reOMETPU IECKOM 3a0a4u
METO/IOM KOOPJAMHAT.
MaremaTtnueckoe
COPEBHOBaHUE — PEIICHUE
reOMETPUUYECKHX 3a7a4
pa3HBIMH METOJaMU




[IpaBuibHBEIE [IpaBuibHbIE CamocTosiTeNTbHOE
MHOT'OYTOJIbHUKH. MHOT'OYTOJIbHUKH, OTKpPBITHE: KaK HAUTH
OKpy>XHOCTb U BBIYHCIIEHUE UX MEpUMETP U IUIONIAIb
MHOT'OYTOJIbHUKH AJIEMEHTOB CIIOKHOU (QUTYPBI?
Brruncienue [IpakTHKyM 1O peLIeHUO

NEePUMETPOB U
ILTIOIIAJEH CIIOXKHBIX
buryp, BKIIOYAIOIINX
AJIEMEHTBI Kpyra

3aJ1a4 ITOBBIIIIEHHON
CJIIOKHOCTH




YucioBele
OCJIEN0BATEILHOCTH U
MpOrpeccuu

OnpeneneHre BUI0B
IIOCJIENOBATEILHOCTEN:
OoTrpaHWYCHHAs
MOCJIEIOBATEILHOCTD,
MOHO-TOHHO
BO3pacTaromas
(yObIBato1as)
MOCJIEN0-BATEIHHOCTD.
[IpencraBnenue
OECKOHEUHBIX
NEePUOIUYECKHUX
npobeii B BUE
OOBIKHOBEHHBIX.
3HAKOMCTBO C
MMOHATHEM CXOJIUMOCTH
IIOCIIEIOBATEIIFHOCTH,
HAXO0XJIEHUE CYMMBI
OCCKOHEYHO
yObIBaromeit
reOMETPUYECKON
MIPOTPECCHH.
[Ipumenenue metona

Uccnenosarennckas
pabota: moBeeHUE
OCJIEN0BAaTEILHOCTEN — OT
TUIOTE3BI 10
nokazarenbeTBa. Juckyccus
Ha OCHOBE pEIIEHUS 3a1a4:
sBisiercs im MMU
YHUBEPCAITbHBIM?
CaMocTOSTEIIBHOS
oTkpbeiTHe: MMU — meTon
JTIOKa3aTeNIbCTBa: CyMMa
YJICHOB
IIOCIICJOBATEIILHOCTH.
[IpakTKyM MO pelIeHUO
3a7ay:

JI0KA3aTEILCTBO
HEPaBEHCTB U

JI0Ka3aTeIbCTBO AEIMMOCTH
MMH

MaTeMaTUYECKOU
WHIYKITUW




JIBH>KEeHUS TIOCKOCTH

LenTpanbHas
CUMMETpHUSL.
IlentpanbHO-
CUMMETPUYHBIE
¢buryps1. [ToBopor.
OceBasi CHMMETpPHSL.
Qurypsl,
CUMMETPUYHBIE
OTHOCHUTEIIBHO
HEKOTOPOM OCH.
[TapannenbHbIH
nepeHoc. [lonarue
JBIKEHUS U €TO
cBolicTBa. PaBeHCTBO
¢uryp. IIposBrnenus
CUMMETPHUU B MIPUPOJIE,
JKUBOITHCH,
CKYJBITYpE,
ApXUTEKTYpeE.
Kommosumnun
IBIDKCHUN
(mpocretimue
IPUMEPBI).
IIpumeHeHue B
peueHun
F€OMETPUUYECKUX 3a7a4

UccnenoBarenbckas pabora
(B TOM UmCIHIE C
HCIOJIb30BaHUEM
MPOrPaMMHBIX CPE/CTB):
KOMITO3UIHUS IBH>KEHUH.
CamocrosiTepHOe
OTKpBITHE: POPMYTUPOBKA
BBEIBOJOB O CBOMCTBAaxX
KOMITO3UIIMHN JBHKCHUH.
[TpoekT: mpeobpazoBaHus
(mBM>KEHUST) B UCKYCCTBE




Pemenne 3amay,
WJUTFOCTPHUPYIOLTUX

[Tpoexkr: «IIpeobpazoBanus

CBSI3U MEXKITY B HCKYCCTBE "
10 [ToBTOpenue, 0600IIEeHNE, 3 PasINYHBIMU TEMaMH apxutekType»  Mrtoromas
CUCTeMaTH3alHs kypca [ToBropenue, KOH(DepeHIHs:
060061IeHNE, «Maremartuka - 3TO
cucTemMaTu3anus Kypca KpacCuBo»
OBLIEE KOJIMYECTBO YACOB 14

11O ITPOT'PAMME




IHOYPOYHOE IVTAHUPOBAHUE 7 KJIACC

Ne ni/n

Tema ypoka

KoaunuyecTBO 4acoB

KonTpoJsbHbIe

Bcero
padoTsbI

IIpakTH4eckue
padoThI

JIEKTPOHHBIE
uudgposbie
o0pa3oBaTejibHbIE

pecypchl

Hctopust BOBHUKHOBEHUS U PA3BUTHS T€OMETPUU
[TonsTHA: akcuoma, TeopemMa, CBOMCTBO, IPU3HAK,
JI0KA3aTeIbCTBO, ONPEICIICHUE

NHCTpyMEHTHI 111 U3MEPEHUH U TOCTPOCHUM.
[IpakTkym B3amMHOE pacmoyioK€HHE TOYEK Ha
npsmoii. MIamepenue JinHbl 0Tpe3Ka, pacCTOSIHUE
MEXIy TOYKaMu

B3anMHoe pacnonoxxenue npsamsix JIomanas.
Bunpl nomansix. JlmmHa JoMaHOM

MHoroyronsHuku. [IepuMerp MHOTOYrobHUKA.
[ToHsATHE O BBITYKIIBIX U HEBBIITYKIIBIX
MHOI'OYT'OJIbHUKAX

[Ipocreitmme purypsl. MaTemaTudeckuii
MapagoH

IIpakTvKyM 1O PEIICHUIO 3a/1a4 U3 pealbHOU
MPAKTUKH Ha YacTH, IPOOH, IPOIICHTHI,
IIPUMEHEHHUE OTHOLIECHUN U MTPOIOPLUI IIPU
peuieHuu 3a1a4 PeanbHble 3aBUCUMOCTH.
[IpakTvKyM 1O PEIICHUIO 3a/1a4 Ha JABUKCHUE,
paboTy, MOKYIKH, HAJIOTH




[Ipusnaku genumoctu Ha 4, §, 6, 11 [Ipusznaku
JETMMOCTH CYMMBI M IPOU3BEACHUS LEbIX YHCEl
MIPU PEIICHUH 3a7a4

HanbGonpmmuii oOuii 1eIUTENb U HAUMEHBIIIEE
o01ee KpaTHOE IBYX YHcell. B3auMHO mpocThie
guciaa Anroput™m EBkinna. Jlenenue ¢ ocraTkoM

CpaBHEHUS TIETBIX YUCEIT TIO MOJTYITIO
HaTypaJbHOTO Yuciia MaremaTrudeckoe
COpPEBHOBAHME: 3a]]a4M HA JICTUMOCTh

10

Tpeyronbauku. PaBHbIE TPEYTOJBHUKH B
reoMeTpuyeckux KoHpurypanusx. Mccienoanue
[Ipu3Haku paBeHCTBA TPEYTOJbHUKOB. [IpakTukym
0 pEelICHUIO 3314

11

IIpu3Haku paBeHCTBA NPSMOYTOJIBHBIX
TPEyroJIbHUKOB. [lepneHuKysp U HaKJIOHHAs

12

[Ipu3Haky paBeHCTBA MPAMOYTOJIbHBIX
TPEYroJIbHUKOB. [IpakTHKyM 1O pelieHunto 3a1a4

13

Jlenenne MHOTOYICHOB

14

[IpeoOpa3oBaHue 1EIOTO BHIPAKEHHS B
MHOT'OYJICH KOpHI/I MHOT'OYJICHa

15

Ky6 cymMMBbI 1 Ky0 pa3HOCTH ABYX BbIpAXKEHUH

16

CyMmMa 1 pa3HOCTh KyOOB IBYX BBIPAyKEHHIMA
[TpousBeneHne pa3HOCTH U CYMMBI JIBYX
BBIpQ)XEHUI, CyMMa M pa3HOCTh KyOOB JIBYX
BBIPAKCHUI




17

ToxnectBo. ToxxaecTBeHHbIE IPeoOpa30BaHUS
anredbpanvecknx BoIpakeHU# Jloka3aTensCTBO
TOXKJIECTB

18

I'eomerpuueckue HepaBeHCTBA. MUHU-TIPOEKTBI.
[IpaxkTvKyM 1O pPEIICHUIO 3a1a4

19

IIpssMoyronbHBINA TpeyronbHuK. [IpakTrkym 1o
PELIEHHUIO 3a1a4

20

PaBHOCHUIIBHOCTH YypaBHEHUM YpaBHEHHE KaK
MaTeMaTHyeckas MOJIeb peaJbHOU CUTyalluu

21

JInHenHoe ypaBHEHHE, COJEepKaLIee 3HAK MOILYJIS
IIpaxTkyMm 1o pemeHuro 3aaad. JInnenHele
YpaBHEHUS

22

Cucrema 1ByX JTUHEHHBIX YPAaBHEHHUH C ABYMs
IIEPEMEHHBIMU KaK MOJIEIIb PEAIbHONW CUTyaluu
YpaBHEHHUS U CUCTEMBI YPABHEHUM.
MuHHIIPOEKTHI

23

®durypsl ¢ oceBoii cumMmeTtpueil. [Tpumeps! B
npupoze [Ipoekt «CuMMeTpusi B OKpyk)aroliem
MHUpe» — cOOp MaTepuaoB

24

KOMHBIOTepHOG MOACIINPOBAHUC: CUMMCTpPUA B
rpadudeckux penakropax [Ipoekt «Cummerpus B
okpyxarorieM mupe». OdopMiIeHHE U 3alUTa
MIPOCKTOB




25

Cymma BHYTPEHHHMX YIJIOB MHOTOYIOJBHUKA U
CyMMa BHEHIHMX yrioB CyMMa yrioB
MHOTOyrojpHuKa. I[IpakTukyMm 1o pemnienuro 3agau
BBIIYKJIOTO MHOT'OYTOJIbHHKA

26

B3anMHOe pacnonokeHue OKpYKHOCTH U IIPSIMOM.
KacarenbHas 1 cexymas K OKpy>KHOCTH.
[IpakTvKyM 1O pEIICHUIO 3a1a4

27

Uccnenosanue. OkpykHOCTh. OKPYKHOCTb,
BIUcaHHas B yroi [IpakTHUKyM 1o pereHuo
3aja4. BzaumHoe pacnonoxeHne oKpy>KHOCTU U
npsamoii. KacarenbHast 1 cekyias K OKpy>KHOCTH

28

[Tonstue pynkmuu. CriocoOs1 3aganust. O0acTh
onpenenaeHuss. MHOXKECTBO 3HAUCHUH () yHKITUH.
Haxoxxnenue o rpaduxy HMccienoBanue
GyHKIUI: HYJIH, 3HAKOTIOCTOSIHCTBO.
[IpoMexyTku Bo3pacTaHus U yObIBaHUSI.
Haubosnbiiee n HanMeHblee 3HaYeHUE (YHKIIUN

29

[TocTpoeHne rpadMKoB peabHbIX 3aBUCUMOCTEH
I'paduku KycouHO-3aaHHBIX (PYHKINH.

UccnenoBanue GhyHKIMA ¢ TapaMeTpoM
(JIuHeHbIC)

30

CpaBHeHue CBOMCTB (DYHKIMI B 3aBUCUMOCTH OT
rapamerpa

31

Oyuknun y = [X|, |ax+b|, ux rpaduku [locrpoeHne
CIIOXHBIX KyCOYHO-33aJJaHHBIX (pyHKINI




I'MT: oKpyKHOCTB, ITapaJUIECIIbHbIE IIPSIMBIE.

32
Pemenue 3agau Ha noctpoenune merogom 'MT

O060CHOBaHMS TPOCTEUIITUX TOCTPOCHHM, ITAITbI
33 3a/1a4u Ha noctpoenus [IpakTukym 1o pemenuto 1
3a/1a4 Ha IIOCTPOCHUE LUPKYJIEM U JTUHEUKOU

[IpakTUKyM IO pEeIIeHUIO 331a4 Ha TIOCTPOCHHE

34 LHUPKYJIEM U JIMHEHKOMN 1
OBUHIEE KOJIMYECTBO YACOB 11O ITPOT'PAMME 34 0 0
8 KIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne nuppoBbIe
w/n Tema ypoka Beero Kontposbubie | IIpakTH4yecKHe | oGpaszoBaTesibHbIe
padoThI padoThI pecypcbl
1 [Tapannenorpamm, ero NprU3HaKu U CBOKMCTBA 1

[TpsiMoyTronbHUK, pOMO, KBaZpaT, X MPU3HAKH U
2 coiicTBa Tpamnernus. PaBHoOeapeHHas Tpamemus, 1
€€ CBOMCTBA U IIPU3HAKU

JlenuMocCTh Hallello U ICJIEHUE C OCTaTKOM
CpaBHUMOCTH IO MOJTYJTIO

CgoiicTBa cpaBHUMOCTH MO MoAyJto [Ipumenenue
CBOIMCTBA CPAaBHEHUU 11O MOJYJIIO

[IpeoOpa3oBaHue BhIpaKEHUH, COIEPIKALTUX
5 KBajipaTHbie KOpHU CpaBHEHUE UPPAIIMOHATBHBIX 1
qHCel




OcBoOOXIeHNE OT UPPAITUOHATTLHOCTH B
3HameHaTtene [Ipeobpa3oBanue JBOMHBIX
paauKanoB

Crenenb ¢ OTpUIIATENBHBIM [TOKAa3aTENEM U
BBIUMCIIEHUS [[efiCTBUTENbHBIE YUCTIA B
MPAKTUYECKOU ESITEIBHOCTU YEI0BEKA

To4yHOCTH NPUONMIKEHHUS UPPALMOHATIBHOTO YHCIIA
IIpU perieHnn 3a1a4 OKpyrieHue

MPPALUOHAIIBHBIX YUCEN, TPUKHUIKA PE3YyIbTaTa
BBIYUCIIEHUHN

OneHka 3HaYeHHUI YUCIIOBBIX BhIpakeHU Yncna u
BbruncieHus. KBagpatuele kopau. CteneHs ¢
HesbIM nokaszatenem. MccnenoBatensckas paboTta

10

Cpennsist nunus TpeyroyibHuka CpenHsisi TUHUS
Tpaneuuu

11

TeopeMa 0 IPOMOPIHOHATIFHBIX OTPE3KaX

LleHTpasbHO-CUMMETPHYHBIC (PUTYPBI

12

Teopema daneca [Ipumenenune mogodus npu
pElIeHNY TPAKTHYECKUX 3a7a4

13

BBenenne nonsaTus npeodpazoBaHus Mo00Us U
noao0HbIX puryp [IpakTUKyM 1O perieHuto 3aaa4d
Ha noxoodue

14

MHuorostaxusie 1podu [IpeodpazoBanms
palMOHANBHBIX BBIPAKEHUH MTOBBIIICHHOU
CII0)KHOCTH




15

JpoGHo-parnnoHanbHbie BeIpakeHus1. O01acTh
JONYCTUMBIX 3HaUeHUN TOXKIECTBEHHBIE
peoOpa3oBaHUs PAIlMOHATBHBIX BBIPAKEHUN

16

KBanparusie ypaBHeHUS. JJUCKpUMUHAHT.
®opwmyiel kopHel Teopema Buera. Pemenue
YpaBHEHUI

17

3amaun Ha HaXOXKIEHHE IO C
HCIIOIb30BaHUEM pa3OMEHMs Ha YacTh U
noctpauBanue Pemienue
MMPaKTUKOOPUEHTHPOBAHHBIX 3aJ1a4 C
HCIIOIL30BaHIMEM METO/Ia IuIomanei

18

IIpuMeHeHHEe CBOMCTB YPaBHEHUU C OAHOU
nepeMeHHol Onpezenenue KoJInyecTBa
JNEHCTBUTEIILHBIX KOPHEH KBAJAPAaTHOIO YPaBHEHUS

19

JpoGHO-palnoHa bHbIe YPaBHEHUS: TIOHATHE,
omnpezeeHue, cBorcTra Pemenue
JIPOOHOPAIIMOHATILHBIX YPAaBHEHUN: METO/T
MIPOTIOPITUHT

20

Pemenue 1poOHO-paliMOHABHBIX YPABHEHHIA:
npuUBEeJeHHEe K OOleMy 3HaMEHAaTelNlo,
pa3IoKeHue Ha MHOXKUTEIN

21

Pemenne npoOHO-pallMOHANIBHBIX YPaBHEHUN:
3aMEHa MepPEeMEHHON




22

I'paduaeckas uHTEpIIpETALIMS YPABHEHHM C IBYMS
NEPpCMCHHBIMU Permrenune TeKCTOBBIX 3aJa4d C
MTOMOIIIBIO APOOHO- paIllMOHATBHBIX YPABHEHUIA

23

[Tpumenenue Teopemsl [Tugaropa npu perenuu
IIpaKTUYeCKUX 3a1a4 IIponopuuonanbusie
OTPE3KHU B IIPSIMOYTOJIBHOM TPEYTOJIbHUKE

24

Pemenue 3ana4 ¢ nCnoyib30BaHUEM
MIPONOPLUOHAIBHBIX OTPE3KOB B IIPSMOYT'OJIBHOM
TPEYrOJIbHUKE

25

Pemenue 3ana4 ¢ nCnoyib30BaHUEM
MIPONOPLUOHAIBHBIX OTPE3KOB B IIPSMOYT'OJIBHOM
TPEYrOJIbHUKE

26

CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC OCTPOr0
yria npsSMOYroJbHOTO TPEYTOJIbHUK

Tpuronomerpuyeckue ¢pyHkuuu yrios B 30°, 45°
u 60°

27

Pemenue 3a1aqy c MCIOJIb30BaHNEM
TPUTOHOMETPUYECKHUX (YHKITHI

28

PaBHOCHIIbHBIE HEPABEHCTBA U
HEpaBEHCTBACIEACTBUS J{0Ka3aTeNbCTBO
HEPaBEHCTB

29

Perrenue TeKCTOBBIX 3aga4 ¢ IOMOIIBIO
JIMHEWHBIX HEPABEHCTB C OJIHOW NMEPEMEHHON
UccnenoBanue TMHEMHOr0 HEPABEHCTBA C OJHOM
MEPEMEHHOM C TapaMeTpoM




Bnucannsie u nieHTpanbHbie yribl. [Ipaktukym mno

30 peueHuto 3aaa4d Ykl MeXAy XOpAaMu U 1
cekymumu. [IpakTukym o peueHuro 3aaaqy
Brnincannblie 1 OnMCaHHbBIE YETHIPEXYTOJIbHUKH.
31 [IpakTukym no pemenuto 3anady Kacanue 1
OKpyxHOCTEH. [[pakTHKyM MO pelIeHUIO 3a1a4
B3aunmHoe pacnionoxxeHue JByX OKpPYKHOCTEM.
[IpakTukym mo pemenuto 3ana4d Oomme
32 KacaTeJbHbIE K IBYM OKPYXHOCTAM. [IpakTukym 1
10 PELIEHUIO 3a7a4
Urenwue cBoicTB hyHKIMH 10 ee rpaduky DyHKIus
33 y=k/x 1
UccnenoBarenbckas padora «UeThIpexyrojlbHUKU
34 U OKPYKHOCTH» 1
OBUHIEE KOJIMYECTBO YACOB 110 ITIPOTPAMME 34 0 0
9 KUIIACC
KouunyecTBo 4acoB JIeKTPOHHbIE
Ne nu¢pposbIe
/i Tema ypoxka Beero Konrtpoabnsie | IIpakTnyeckue | oOpa3oBaTebHbIE
padoTsI padoTsbI pecypcebl

Kopensb n-ii crenenu. CBoiicTBa KOpHS n-i
creneHd CTeNeHb ¢ palliOHAIBHBIM [10Ka3aTeIeM
U €€ CBOMCTBA




OueHka 3HaYE€HU KOPHS N- CTENEHH, 3HAYEHUE
CTENEHH C PAIIMOHAJILHBIM TTOKA3aTeNIeM HEeTbIMHU
YUCJIAMH U IECATHYHBIMU Apo0siMmu CpaBHEHUE U
YIOPSIOYMBAHNE PAITAOHAIBHBIX 1
HUPPAMOHATIBHBIX YMCEJI, 3aIMCAaHHBIX C
MTOMOIIIbIO KOPHS N-i CTETICHH, CTETICHHU C
paI_[I/IOHaJIBHBIM II0Ka3aTciicM

DopMmyisl IpuBeeHUs Pellienne TpeyroJbHIUKOB.
TeopeMa KOCUHYCOB

Pemrenne npakTuueckux 3a1ad ¢ UCIOJIb30BAaHUEM
TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB

®opmyina ['epona opmyria IIOMaa BBITYKIOTO
YETBIPEXYTOJIBHUKA

ToxxnecTBeHHBIC TPE0OPA30BAHUS BHIPAKECHUM,
CoZIepIKaIlMX KOPEHb N-i CTEMEHU

ToxnecTBeHHbIE TPeoOpa30BaHUs BRIPAKEHUH,
COJIEpIKallMX CTENEHb C PallMOHATIbHBIM
oKa3aTeaeM

Kopens n-it crenenn. CTenens ¢ parmoHaJIbHbIM
nokazaresnem. [Ipoekr

Pemenue ypaBHeHHil ¢ mapaMeTpom
anredpandeckuM MetoaoM [ paduaeckuii Mmeron
pellIeHrs ypaBHEHUH C MapaMeTpoM




CucreMbl HETMHEMHBIX YPABHEHUN C MTApAMETPOM

10 [TocTpoenne rpadMKOB CIOKHBIX YpaBHEHUN
(OKpYKHOCTB, apabosa)

" MatemaTuueckoe COpeBHOBAHUE: YpPaBHEHUS U
HEpaBEeHCTBA

1 Teopema 0 mpou3BeIeHNH OTPE3KOB XOP,
CEKYILIEH B KacaTelIbHOMI

. Teopema Menenas (hopmMyIupoBKa,

3 JTIOKa3aTeNIbCTBO)

14 [Ipumenenune Teopem YeBsl 1 MeHenas k
pEIIeHNI0 TEOMETPUUECKHX 3a]a4
[IpumeneHnne BEeKTOPOB B (pu3MKe, IIEHTP Macc

15 [TonsiTue o 6a3uce (Ha mwockocTy). Paznoxxenus
BEKTOPOB T10 06a3ucy
CkansipHO€ TTPOU3BEICHNUE BEKTOPOB,

16 F€OMETPUYECKHUM CMBICI U BBIPAKEHUE B
JIEKapPTOBBIX KOOPJMHATAX

17 JMcTpuOyTUBHOCTD CKAJIIPHOTO MPOU3BEICHHS
CkanspHOe MpOoU3BeICHNE U MPOCIIUPOBAHUE

18 Pemenune reomeTpruueckux 3aaad ¢ HOMOIIbIO
CKaJISIPHOTO IPOU3BEICHUS
UccnenoBanue kBaapaTUIHON QyHKIIUN

19 [Toctpoenue napaboibl Mo TPEM TOUKaM U 1O

BEpILIKHE




20

[TpeobpazoBanus napa®ob! (CABUT,
cxxatue/pactsokenne)l [peodpasoBanus rpadgukos
(byHKIMU (COBUT, CXKAaTHE/pacTsIKEHUE)

21

HccnenoBanue GyHKIMA: HYIH QYHKIUH,
MIPOMEXYTKH 3HAKOMOCTOSIHCTBA (DYHKITUH,
MIPOMEKYTKH BO3pacTaHus U yObIBaHUS (PYHKIIUH,
4ETHBIC M HEUETHBIE (YHKIMH, HAMOOJIbINee U
HaMMEHbIIee 3HaYeHUs! PYHKLIUU

22

CrenenHple  (QYHKIMM  C  HaTypaJbHBIMU
MOKa3aTesIMH, UX TpauKH U CBOMCTBA
Hcnonb3oBaHue CBOMUCTB (DYHKIMHA U1 pereHus
3a1a4

23

HpI/IMeHeHI/Ie MCTOJa KOOpAUHAT B
MPAKTUKOOPUCHTUPOBAHHBIX TCOMCTPHUICCKUX
3agadax

24

[IpaBuiIbHBIE MHOTOYTOJIBHUKH, BBIYMCIIEHUE HX
AJIEMEHTOB J{JIMHa TyTH OKPY>KHOCTH

25

"MOHOTOHHBIE Y OTPaHUYEHHBIE
OCJIEN0BATEILHOCTH"

26

Mertox MaremMaTU4eCKON MHIYKLIUU

27

Pemenuie 3a1a4 Ha CJI0KHBIE TPOLIEHTHI
(puHaHCOBas MaTeMaTHKA)

28

CxonuMmocTs nocienosarenpHoctell Cymma
0eCKOHEYHO yOBIBAIOLIECH reOMETPUIECKOM
HPOrPEeCcCHH




Brrunciienne nepuMeTpoB M TUIOMIAIEH CIIOAKHBIX

29 ¢buryp, BKIIOYAIOIIUX 3JIEMEHTHI Kpyra 1
30 LenTpanpHas cummerpus IToBopor 1
Bas cumMeTpusi Kommnoszunuu aBukeHnit
31 Oceas ¢ e Kommno3s e .
(mpocreiilue npuMepsl)
5 Pemenue 3ana4, WUTIOCTPUPYIOLIUX CBSI3U MEXKIY .
3 pa3IMYHBIMU TEMaMU Kypca
Pemenue 3ana4, WUTIOCTPUPYIOLIUX CBSI3U MEXKIY .
33 pa3IMYHBIMM TEMaMU Kypca
34 [TpoekT: «IIpeobpa3zoBaHus B HICKYCCTBE U .

aApXUTEKTYpED.

OBILIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

34




AOKYMEHT NOANUCAH
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