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HOACHUTEJBHAA 3AIINCKA

OO0mas xapakTepucTUKa Kypca

Hacrosmass pabouass mnporpamMmMa Kypca BHEYPOUHOW JEATEIbHOCTU
«TpynHble BOIpOCHl MaTeMaTUKH. 7—9 Kiacchl» pa3paboTaHa B COOTBETCTBUM C
TpeOoBaHUSIMU (efepaTbHOr0 TOCYAapCTBEHHOTO O00pa30BaTEIbLHOTO CTaHIApTa
OCHOBHOTro oOmiero o6OpaszoBanusi (gaiee — PI'OC OOO) u HampaBieHa Ha
OpraHu3alyi0 00y4YeHUsI MaTEMaTHYECKOMY COJIEPKaHUI0, BBIXOSIIEMY 32 PAMKH
®denepanbHOil pabouedt mporpaMmbl MO ydyeOHOMY mpeamery «MaremaTthka
(6a30BBIN YPOBEHB) OCHOBHOTO 0011ero oopazoBanus (nanee — OPII), ¢ yuerom
WCIIOJI30BaHUs BUIOB JICSITEILHOCTH 00YUAIOIINXCS, OTIIUMYHBIX OT YPOUHBIX.

IIpu pazpabomxe Ilpocpammsl yuumuvleanuco ciedyroujue OOKYMeHmbl:

— nmucbMO MuHncTeperBa npocsenienus Poccniickon denepanuu OT S5 UIOIA
2022 1. Ne TB-1290/03 «O HampaBieHUU METOJUYECKUX PEKOMEHJIAIUNA» 10
OpraHu3allid BHEYPOUHOW JEATEIbHOCTH B paMKax pealu3alud OOHOBIICHHBIX
dbenepalbHBIX TOCYJIapCTBEHHBIX 00pa30BaTEIbHBIX CTAaHAAPTOB HAYaIbHOTO
OOIIIEro U OCHOBHOI'O 00IIIETO 00pa30BaHUs;

— pacnopsbkenue IlpaButenbctBa Poccuiickoit deneparuu oT 19 HOsSO0ps
2024 1. No 3333-p «O0 yTBEpKJACHUM KOMIUIEKCHOTO ILJIaHA MEPOIPHUATHI IO
MOBBIIIIEHUIO KAYECTBA MAaTEMaTUYECKOTO U €CTECTBEHHO-HAYyYHOTO 00pa30BaHUs
Ha niepuoa 10 2030 rogax.

AKTYyaJIbHOCTH Kypca

B ycnoBusx peanm3anvu TakOW CTPATETMUYECKOW 3a7ayM, KaK JIOCTHKEHUE
TEXHOJIOTUYECKOTO CYBEPEHHUTETA CTPAHBI, TIEpe/l MaTEMAaTUIECKUM 00pa30BaHUEM
B UWCJIC TJABHBIX IIOCTABJICHBI CJICAYIOIIME IEU: Pa3BUTUE TBOPUECKUX U
MCCJIEIOBATENBCKUX CIOCOOHOCTEN O0ydarouuxcsi, UX MOATOTOBKAa B MPOLECCE
oOy4eHuss MaTeMaTuke K BeIOOpY npodeccuii, CBI3aHHBIX C Pa3BUTHEM TOUHBIX U
€CTECTBEHHBIX HAYK M TEXHOJIOTMWA. Kak BaXKHBIM KOJWYECTBECHHBIN IMOKA3aTEIb
MOBBIIIEHUS UHTEPECAa K MATEMATUKE BBIACIISIETCS. POCT KOJMYECTBA BBITYCKHUKOB,
BBHIOMPAIONIMX HA TOCYJAAPCTBEHHOW WMTOTOBOM aTTECTAllMM dJK3aMEH TI0
MaTeMaTruKe Ha MPOGUILHOM YPOBHE.

OcBoenne mpemnaraemoit IIporpaMmbl  COCOOCTBYET TMOBBIIMICHUIO Y
oOydJarommxcsi YpoBHS MOTHBAIIMU K W3YYEHUIO MATEMAaTHKU, K MPOJOJIKEHUIO
n3yueHus mateMatuku B 10—11 kimaccax Ha yriyOJIeHHOM YPOBHE U OPUCHTUPYET
Ha BBIOOp €AMHOTO TOCYAapCTBEHHOrO JK3aMeHa M0 MaTeMaThKe MPOQPUILHOTO
ypoBHsi. Kpome Ttoro, ocBoenue mpemiaraemoro B Ilporpamme coaepxkanus
MO3BOJIIET PACHIMPUTh KPYr peIIaeMblX MaTEMAaTHYECKUX 3a7ad 3a CYeT
BKJTFOUCHUS MPOOJIEMHBIX, HECTAaHIAPTHBIX 3a/a4, 3a/1a4d MPUKIIATHOTO XapaKkTepa,



BBITIOJTHEHHSI HCCJIEIOBATENIbCKUX pPadOT, B TOM YHCIE C MEXIPEIMETHBIM
coJlep>KaHUEM, U3yUEHHUS TOTIOTHUTEIBHBIX BOMPOCOB KaK TEOPETUUYECKOTO, TaK U
MPaKTUYECKOTO XapaKTepa.

[IpenycmoTpennsie [IporpaMMoit BUJIbI AESITENBHOCTH — UHIUBUIyaIbHAS U
IpyIIIOBas MPOEKTHAs W MCCIEI0BATENbCKASl JIEATEIBHOCTh — CIOCOOCTBYIOT
Pa3BUTHIO TO3HABATENIbHBIX, PETYISATUBHBIX U KOMMYHUKATHUBHBIX YMEHUU
oOyuatomuxcsa. IlporpamMma COOTBETCTBYeT HJeE paACIIUPEHHS MPHUKIAIHOM
HAIpPaBJIEHHOCTH Kypca MaTeMaTHKW Ha YPOBHE OCHOBHOTO OOIIero o0pa3oBaHUsl.
Peanuzanus Kypca crmocoOCTBYET BBISIBICHHUIO TaJaHTJIMBBIX M OJAPEHHBIX
oOy4Jaronuxcs, MoAAePKKe X TATAHTOB U PA3BUTUIO CLIOCOOHOCTEH.

B OOJBIIMHCTBE TEM Kypca IpeaIoaaraeTcs BBIIIOJIHEHUE
UCCIIEI0BATENBCKUX padboT. YueOHOe UcCieIoBaHreE M0 MaTeMaThke B 7-9 kinaccax
IpeAnojaraeT nojydeHre cyObeKTUBHO HOBOTO JJisi O0y4arollerocs pe3yibrara u
HampaBieHO Ha (OPMHPOBAHUE UCCIEIOBATEIbCKUX YMEHHWI: BBIIEICHUE
npoOJeMbl, OpraHu3alys W aHalu3 JaHHBIX, BBIABUKEHUE TUIIOTE3bI, MPOBEPKA
TUIOTE3bl, (OPMYJIUPOBAHHWE BBIBOJAOB M TPEACTABICHUE pPE3yJIbTaTOB Ha
IrPaMOTHOM MaTeMaTHueckoM si3blke. [Iporpamma MoxeTr ObITh BocTpeOOBaHA
00y4arolMMUCs, KOTOPbIE UMEIOT UHTEPEC K U3yUYEHUIO MATEMAaTUKU, TOTOBATCS K
YYaCTHIO B OJIMMIMAJaX MIKOJbHUKOB M0 MATEMATHKE U YTITyOJIEHHOMY U3YYEHHIO
MaTeMaTUKHU Ha YPOBHE CpeTHEro o0IIero oopa3oBaHusl.

Heab 1 3a1aun Kypca

Peanuzanus BHEYpOUHOUN NEATETBHOCTH SIBISIETCS HEOTHEMJIIEMOW YaCThIO
oOpa3oBaTeNpHOrO Ipolecca, oOecnedrBass B TOM 4YHCIE BO3MOXKHOCTD
(dbopMupoBaHus 00pa30BaTEIbHBIX MPOrPaMM PA3IMYHOTO YPOBHSI CIIOKHOCTH U
HAIPaBJICHHOCTH C Y4Ye€TOM OO0pa30BaTeIbHBIX MOTPEOHOCTEW M CIIOCOOHOCTEN
oOyuaroluxcs, BKJII0Yask OJJapeHHbIX JETEH.

Lens IIporpammbl — oOecneyuTh HWHAUBHUIyaIbHbIE MOTPEOHOCTH
OoOy4JaromMxcs B U3YYEHUHM COAEpPKAHUS MATEMATUKH, BBIXOASIIETO 3a PaMKH
nporpamMmsbl 0a30BOTO YPOBHSL.

3amauu Kypca:

1. TloBblieHME YPOBHS MaTeMaTUYECKOM TIOATOTOBKH OOYyYarOLIUXCs,
pa3BUTHE YCTOMUMBOTO HHTEpeca K yueOHOMY mpeaMeTy «MaTtemaTukay.

2. Pa3BuTHE TBOpYECKHX CIOCOOHOCTEH, MPOCTPAHCTBEHHOI'O BOOOpaXKEHUS,
TEOPETUYECKOTO0 MBIIUICHUS U MAaTeMaTHUYeCKOM MHTYMIIMH, YMEHUN pacCyXIaTb
JIOTUYECKU U aHAJIM3UPOBATH CUTYALIHH.

3. VYrnyOnenue U 3akpervieHHMe 0a30BbIX 3HaHWH, (opMupoBaHHE
YCTOMYMBBIX HABBIKOB PEILICHHS] HECTAHJIAPTHBIX U OJUMIIUA/IHBIX 33]1a4, OCBOCHUE
HECTaHJAPTHBIX MOJX00B U OPUTHHAIBHBIX PELICHUN.



4. O3HakoMJIEHHME C JIONOJIHUTEIBHBIMM  pa3lejlaMd  MaTEMAaTHKH,
BBIXO/SIILIMMU 32 paMKH 0a30BOT0 Kypca.

5. BocnMtanue caMOCTOSITEIbHOCTH, HACTOMYMBOCTU M OPTaHU30BAaHHOCTU B
XOJI€ PEIICHHUS CIOKHBIX 3a/1a4.

6. Pa3BuTHEe HaBBIKOB KOMAaHJHON padOThI, APYKECKOIO COINEPHUYECTBA H
3I0pOBOM KOHKYPEHIIMHU CPEIA CBEPCTHUKOB.

7. lloaroroBka o0Oy4aloIIUXCAd K Y4YacTUIO B IIKOJbHBIX, PalOHHBIX,
TOPOJICKMX, pPETHOHAIbHBIX, BCEPOCCUICKHX OJIMMIOMAAAaX, KOHKypcax u
COPEBHOBAHMSIX 110 MaTEMaTHKE.

8. lloBbllleHHE ypOBHSA TIPAaMOTHOCTM B  OOJIACTH  MCIIOJIb30BAHMS
«MaTEeMaTUYECKUX [AKETOB», OO0ECIEUMBAIOLIMX aBTOMATH3aLUIO IPOLECCOB
MOUCKa, aHanu3a, OoOpaOOTKH, co3daHusd, mepenayu, dopmaiu3zanuu (B BUJE
CTaTUYECKUX M JHUHAMHYECKUX TpaUKOB, AUArpaMM W MPOYUX BU3YyaJU3ALMM
pE3yNbTATOB aHAIN3a U MATEMAaTUYECKUX 3aKOHOMEPHOCTEN) B Mpouecce yueOHon
NEeSATEIbHOCTH MPU U3YYEHUH MaTEMATHKHU.

9. Pa3BuTHE TBOPYECKHUX CIIOCOOHOCTEW, TEOPETHUECKOIO MBIIIJICHHUS Ha
OCHOBE  HCHOJb30BaHUS  LUQPPOBBIX  MHCTPYMEHTOB (B TOM  4HCIE
«MaTeMaTUYECKUX IMAKEeTOB») B 00JACTM MOJCIHUPOBAHMS, HMUTAUU U
UHTEpHpeTalui aOCTPAKTHBIX MAaTEMaTUYECKUX OOBEKTOB U 00pa3oB B BHUIE
pa3NUYHBIX BU3yaJdu3alMii (B TOM 4YHUCJIE€ MPOCTPAHCTBEHHBIX OOBEKTOB).
[Iporpamma pa3paboTaHa ¢ y4dyeToM pekoMeHauuii QeaepanbHoil padboueit
nporpaMmbl  BOCHHUTaHUSl. B 4YacTHOCTHM, OHA y4YWUTHIBa€T IICHXOJIOIO-
Nearornyeckue OCOOEHHOCTH COOTBETCTBYIOIIEH  BO3PAacCTHOW  KaTeropuu
oOydJarommxcs.

Takum obpazom, peanuzayua Ilpoepammer cooeticmeyem NOLYYEHUIO
CeOyIouUx pe3yibmamos:

— JTOCTUKEHUE oOy4Jaronmmucs IUTAHUPYEMBIX JMYHOCTHBIX,
METaNpeAMETHBIX W TMPEAMETHBIX pPE3yJbTaToB, B T. Y. COOTBETCTBYIOIIHUX
yrayOJeHHOMY YPOBHIO U3YYEHUSI MAaTEMATUKH;

— pa3BUTHE JIMYHOCTH OOydaromuxcs, (HOpMHUpPOBaAHUIO U YJIOBIETBOPEHUIO
UX COIMAJIbHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEH;

— camopeanu3anus OOyd4aromMxcsi dYepe3 ydacThe BO BHEYpPOUHOM
NESATEIbHOCTH.

Mecto Kypca B 00pa3oBaTe/ibHOM Ipolecce

Bo ®I'OC OOO pns o0si3aTe’abHOr0 OO0y4YeHUs YTBEPKIEHBI JIBA YPOBHS
OCBOEHHMSI pabOYMX MPOTrpaMM 0 MaTeMaThke: 0a30BbIM U yIriyOJICHHbIN, HAUMHAS
c 7 xmacca. CoxepkaHue MpOrpaMMbl MO MaTteMatuke (yriyOJeHHBI YPOBEHB)
HANpaBJIEHO Ha YAOBJETBOPEHHE TMOBBIIICHHBIX 3allPOCOB  OOYyYaromMxcs,



cTpeMsuuxcsa K Oosnee TiayOOKOMY OCBOCHHIO TMPEAMETHBIX PpPEe3yIbTaToB.
[Iporpamma Kypca BHEYpOYHOU JEATEIBHOCTH « TpyIHBIE BOIIPOCHI MAaTEMATUKID)
HalpaBJieHa Ha paclIMpeHNe 3HaHUI 00yJaroIuxcs 0 MaTeEMaTUKE JUIsl KIIacCOB C
00s13aTeIbHBIM 0a30BBIM YPOBHEM O0YUYEHHSI MAaTEMATHUKE.

Temarnueckoe  IUIAaHUPOBAHWE B  INPOrpaMMe  Kypca  BHEYPOUYHOU
neaTrenbHOCTH  «TpyaHble  BONPOCH  MAaTEMATHKW»  COCTABJIEHO Tak, 4YTO
pacrpeneneHue COAEpKaTelIbHbIX pAa3fciioB B  HEM CHHXPOHU3HPOBAHO C
oOs3aTeNPHONM ~ TIporpaMMoi  0a30BOro  ypoBHs. Peamusamust  comepskaHus
npearaeTcs B popmax, OTIMYHBIX OT ypouHbIX. ClieyeT OTMETUTD, YTO JaHHbBIN
KypC B OCHOBHOM IIKOJ€ BBICTPAaUBAaCTCAd HE TOJBKO Ha pPacIIMpPEHUU
MaTEMaTHUYECKOI0 COJEpKaHusl 0a30BOr0 YpOBHS, HO U Ha IMOBBILIEHUH YPOBHS
CJIO’)KHOCTH 3aa4, PEJIaracMbIX I PELICHUS.

Pabouast mporpamma Kypca BHEYpPOUHOU AESATENbHOCTU « TpyaHbIE BOIPOCHI
MaTeMaTUKW» IpEeJHa3HaYeHa U1 peanu3anuu B 7—9 Kiaccax M HalpaBJiCeHA Ha
JOCTH)KEHHE OOYYAIOIIMMUCS IUIAHUPYEMBIX pe3ynbTaroB. llocienoBaTenbHOCTD
U3Y4YEHHs] TEM Kypca COBHIAAACT [0 BPEMEHM C HM3YyYEHHMEM Kypca MaTEMaTHKU
(anreOpsl U TEOMETPUM) OCHOBHOW IIKOJIBI 0a30BOrO0 YPOBHS, BCE TEMBI IIO
BO3MO>KHOCTH CHHXPOHM3UPOBAHBI C 0a30BBIM KypCOM MAaTE€MaTHUKU IO KJIACCaM.
Tembl 1o anreOpe W TEOMETPUM YEPEAYIOTCS, YTO I03BOJIIET MAKCHMAJIbHO
NPUOJIM3UTH UX 10 BPEMEHU U3YUYEHHsI K OCBOCHHIO 0a30BOro Kypca.

[Tpu peanuzamuu [Iporpammel nepBast 3aja4a y4uTeNsl COCTOUT B TOM, YTOOBI
co3gaTb HEOOXOAMMBIE YCIOBUS JUIsl TPUOOPETEHUST UM Pa3BUTHS YMEHUH,
CBSA3aHHBIX C IIPOBEACHUEM UCCIIEAOBAaHUN HA MATEMAaTUYECKOM coaepKaHuu. s
perieHus 3Toi 3agaun B [Iporpamme 0603Hau€HO MeCTO U C(HOPMYITUPOBAHBI TEMBI
JUISL IPOBEJIEHUS UCCIIEA0BATEIBCKUX PadOT.

Bropas 3amaua yuurens mno peamusauuu IIporpammbl  cBs3aHa C
BO3MOYKHOCTBIO CO3[1aTh YCJIOBUA JJIsl 0OpaObOTKHU UM MpEACTaBICHUs HH(DOpMAUU
HAay4YHOIO cojaepkaHus (B TOM 4YHCIE€ C MCIHOJIb30BaHUEM IU(PPOBBIX
WHCTPYMEHTOB) NPHU OpraHu3ali HHIWBHAYAJIbHOM W TPYNIOBOM MPOEKTHOM
NEATEIIBHOCTH.

Jnsg  ycmemHou — peanu3alyHd  CIIEHAPUEB  IPOEKTOB  PEKOMEHIYETCS
UCIIOJIb30BaTh IE€PCOHAIBHBIE KOMITBIOTEPHl C YCTAHOBJIICHHBIMH O(DHCHBIMU
IporpaMmaMu M JOCTyNoM K ceTd HTepHET (Kak MUHUMYM OJUH KOMITBIOTED IS
KQKJI0M rpymbl).

@opMbI  JAeSTENBHOCTH OOYYaIOMIMXCS MPeIycCMaTpPUBAIOT aKTUBHOCTb H
CaMOCTOATENbHOCTh, COYETAIOT WHAUBUIAYAIbHYI0O M TpPYNIOBYIO paboTy,
OTJMYAIOTCA OT YPOUHBIX O0Jiee HIMPOKUM MCIOJIB30BaHUEM UCCIIEI0BATEIBCKOM U
IIPOEKTHOM  JEATEIBbHOCTH, PELIEHMEM  HECTAaHJApPTHBIX 3axad W Jp.



CTpyKTypHUpOBaHUE TEMATHYECKOrO IJIaHUPOBaHMS B [Iporpamme cOOTBETCTBYET
MOPSIIKY M3YyYEHHUsI pa3/iesioB U TeM aireOpbl U T€OMETPUU B OCHOBHOM IIKOJIE U
TEM CcaMbIM OO0ECHEYMBAET MPEEMCTBEHHOCTh YPOYHOM H  BHEYPOUYHOMU
NEeSATETbHOCTH.

Peanuzamus [IporpamMmbl mpeamonaraeT coueTaHUE Ppa3IUYHBIX  (GopM
IpyNIIOBOM pabOThl (IUCKYyCCHS; MAaTEMaTHYECKOE COPEBHOBAHME; IPAKTUKYM;
BBIOOp TEMbl TMPOEKTa, IUIAHHpPOBAaHUE paldOT, paclpenesieHue poJie,
B3aMMOOIICHKA TPU BBHIMIOJHEHUU TPYNINOBBIX MPOEKTOB M WCCIEAOBAaHUN) U
WHIUBUyaIbHON paboThl (BBIMOTHEHHE UHAUBUAYAJIBLHOTO UCCIEAOBAHMS, B TOM
YHUCJI€ C HCMOJb30BAHUEM LHM(PPOBBIX HHCTPYMEHTOB; TMPOBEJAECHUE YCTHOIO
000OCHOBaHUS TIPU PEIICHUH HECTAHJIAPTHBIX 3ajiay, 33]1a4y MOBBIIIEHHOTO YPOBHS
CIIOKHOCTH;, TIOCTPOEHHME MAaTEMaTUYECKUX MOJENIed, HUX HCCIEAOBAHMUE;
UHTEpHpETalrs  TOJYYECHHBIX  PE3yJbTaTOB NPH  PEIIEHWH  337a4  C
MEXKIPEIMETHBIM U TPAKTUYECKUM COJEpKaHUEM; TIOMCK, HWHTEpIpeTaIus,
npeoOpa3oBaHue u npUMEHEHUE MaTeMaTH4eCKOM uHpopmarmy;
CaMOCTOATENILHOE OTKPBITHE HOBOTO MaTemaTudeckoro ¢akrta). Mcmnonb3oBaHue
Takux (GopM pabOThl MOMOTaeT pa3BUBaTh y OOYYAIOMIMXCSA, C OJHOM CTOPOHBI,
HABBIKM BOCIPUATHS HOBOM MH(OpPMAIIMU MPU PA3TUIHBIX (popmax ee mojauu, a ¢
JPYTOil CTOPOHBI — AKTUBHOCTh, CAMOCTOSITENIbBHOCTD U CIIOCOOHOCThH K TBOPYECTBY.
OcBoenne IIporpamMMbl AOKHO JOMOJHSATH W Pa3BUBATh 3HAHUS M YMEHHS
oOydaromuxcss B 00JacTM MaTeMaTUKHU, OPUEHTHPOBATh WX Ha OOydYeHHE B
CpelHEeW IIKOJieé B Kjaccax, NpelycMaTpPHUBAIOIIMX OCBOCHHME MAaTEMaTUKH Ha
yrayOJeHHOM YpPOBHE, B YAaCTHOCTH TEXHOJIOTHUECKOTOo Mpoduis, a Takke
CIIOCOOCTBOBATH COIMATBHOMY (DOPMHUPOBAHUIO JIMYHOCTH O0YUYAIOIIIUXCS.

[Iporpamma Kypca paccuntana Ha 204 gaca B TeUeHUE TPeX JIeT OOyUYCHHUs B
7-9 xnaccax (68 4acoB B KaKJOM KJacce) MpU MPOBEACHUM 3aHITHI OJUH pa3 B
HEJeNI0 MO0 2 aKaJeMMYEeCKMX Yaca KakJI0€ WIM JiBa pa3a B Hedemo 1o 1
aKaJeMUYecKkoMy vacy Kaxaoe. LlenmecooOpa3HbIM SBISIETCS YEPEIOBAHHUE TEM
3aHATHI ¢ anreOpanyecKuM U FTeOMETPUUYECKUM COACPKAHUEM.

B 3aBUCHMMOCTM OT KOHKPETHBIX YCIOBUM peanusanuu [IporpamMmmel u
KOJIMYECTBA 00YyUalOIMUXCs AOMyCcKaeTcss (popMUpOBaHUE TPYIIT U3 00YUAIOIIUXCS
pa3HbBIX KJacCcoB B mOpeaenax oaHou mapamwienu. IIporpamma Moxker
peann30BBIBATLCS 00pA30BATENILHON OpraHU3AIMEe CaMOCTOSTEIBLHO JMOO Ha
OCHOBE B3aUMOJICMCTBUS C JPYTMMU OpraHU3aLUSIMH, OCYIIECTBISIOMIUMHU
00pa3oBaTEIbHYIO JIEITEIHHOCTD.

[To ycMOTpEeHHIO YUHUTENsI HEKOTOPHIC 3aHSATHUSI MOTYT OBITh MCKJIFOUEHBI WU
3aMeHeHbl. Pekomenayercs BKIOUUTh B [IporpamMy pernoHabHbIA KOMIIOHEHT:
SKCKYpPCUU Ha TMPEANpUsTUS, B PETHOHAIBHBIE MY3€H, BY3bl TEXHUYECKOU



HAIPaBJICHHOCTH IS TIOBBHINICHHUS HWHTEpeca OOyYaOIMMXCS K MPAKTHYECKOMY
U3Y4YCHUIO npodeccuit, CBSI3aHHBIX C MaTEMaTHUKOM.



COJIEP)KAHUE KYPCA BHEYPOUHOM JESTEJbHOCTH
«TPYJAHBIE BOITPOCBI MATEMATHUKN»

7 KIIACC

JieMeHThI ucTopur. O0mme NOHATHA reoMeTpun. OCHOBHBbIE (PUTYpPbI

Hctopusi BO3HUKHOBEHUS W pa3BuTus reomerpuu. [loHsATHS: akcmoma,
TEOpEMa, CBOMCTBO, MPU3HAK, JOKA3aTEIbCTBO, OnpenencHue. MHCTpyMEHThI s
W3MEPEHUN M TIOCTPOEHHM. B3aMMHOE pacloJIOKEHHE TOYEK Ha MPAMOM.
WN3mepeHne [MHBI  OTpE3Ka, PACCTOSHHE MEXAY TOuKaMu. B3auMHOe
pacnosio)keHue nOpsaMbIX. Jlomanas. Bupasl  siomaHbiX.  JlMHa  JIOMaHOM.
MmuoroyronsHuku. Ilepumerp MHOroyrosbHuka. lIoHATHE O BBIIYKIBIX U
HEBBIMYKJIBIX MHOTOYTOJIBHUKAX.

Yucaa u BpruuciaeHus. Jleaumocrs

[Ipuznaku nenumoctu: GOPMYIUPOBKA U JIOKA3aTENbCTBO. Pernenue 3amau
MOBBILIEHHOM  CJIOXXHOCTH Ha JEJIUMOCTb. PelleHue CrKETHBIX — 3aJad
apu(PMETUIECKUM METOOM.

Hccnedosamenvckas paboma: NeIUMOCTb U €€ CBOMCTBA.

AJuiredOpanyecKue BbIPpaKEeHUA

CreneHd, MHOrOWIEHbI, MpPeoOpa30BaHWE€ MHOTOWIECHOB, JEUCTBHUS C
MHOrowieHamMu. MHoroujieH ctanaaptHoro Buja. CreneHb MHorousieHa. KopHu
MHOroujieHa. HaxokneHue KopHEHM MHOrowieHa. J[oka3aTenbCTBO TOXKAECTB.
Pa3Hble MOAXO/bI K 10KA3aTEIBCTBY TOXKIECTB.

Hccnedosamenvckas paboma: Kak HalTH KOPEHb MHOTOUJIeHA?

Tpeyroasuuxku. [Ipu3zHaku paBeHCTBAa TPEYIr0JIbHUKOB

TpeyronbHuku. PaBHbIE TPEYroJbHUKA B T€OMETPUUECKUX KOHPUTYpAITUSIX.
[Ipu3Haku paBEHCTBA TPEYrOJbHUKOB. [IpH3HaKM paBeHCTBA MPSIMOYTOJBbHBIX
TPEyroJbHUKOB. [IepneHIuKynsip 1 HaKJIOHHAS.

YpaBHeHHS U CHCTEMBbI YPaBHECHUM

Jluneiinple ypaBHEHMST W UX cucTeMbl. OmnpeaeneHue YucIa KOpPHEH
JMHEMHOIO ypaBHEHUA. PellleHue JIHMHEWHBIX YpPaBHEHUH, COJEPKAIMX 3HAK
Moayns. PelieHue nMHENMHBIX ypaBHEHMM C mapaMmeTpamMu. Pemenne cucrem
JIMHEMHBIX YPABHEHUH Pa3HbIMU METOJAMHU.

HUccneoosamenvckas paboma: NVMHEHHBIE ypaBHEHUS, COAEpKallMe 3HAK
monyinsa. IloctpoeHus ¢ moMoIIbI0 TUPKYJIss W JuHedkn OOOCHOBaHUS
MIPOCTEUIINX IIOCTPOCHUM, JTaIlbl 3a1a4d Ha I[OCTPOCHUS, PELICHHUE 3a1ad Ha
IIOCTPOCHHUE UPKYJIEM U JIUHEUKOMU.

OceBasi cummeTpus



@urypsl ¢ oceBoM cuMMeTpuen. lIpumepsl cumMeTpun B OKpY’KaroLeM
MHUpE.

IIpoexm: cUMMETpUS B OKPYKAIOIIEM MUPE.

MHOroyroJibHUKHY H reOMeTpu4ecKre HEPABEHCTBA

CyMMa BHYTPEHHHX YIJIOB MHOTOYTOJIbHUKA Y BHEIIHHMX YIJIOB BBITYKJIOTO
MHOTOyToJbHUKA. COOTHOHIEHUSI MEXIYy CTOPOHAMHM W YIJIaMH TPEYrOJIbHHUKA.
HepaBenctBo TpeyronpHuka. HepaBencTtBo o jnuHe nomaHou. HepaseHcTBO
MEXKy NEPIEHAUKYIIAPOM U HAKJIIOHHOU. PaccTostHuEe OT TOUKM 10 IPSAMOM.

Hccnedosamenvckas paboma: reoMeTpUIECKUE HEPABSHCTRA.

DOyHKIMHA

[Touck oOmacT ompeAeNeHUss M MHOXKECTBAa 3HAUYECHUH  (PYHKIMH.
Hcnonb3oBaHue pas3auyHbIX CIOCOO00B 3amaHus (yHkuuu. Hcenonb3oBaHue
CBOMCTB (YyHKUMU i1 aHanu3a rpaduKoOB pEalbHBIX 3aBUCUMOCTEH (HYJIH
(yHKUIHH, TPOMEKYTKH 3HAKOMOCTOSHCTBA (DYHKLIUH, TPOMEKYTKHA BO3PACTAHUS U
yObIBaHMS (PYHKIIMHM, HAaNOOJIbIIEE U HAUMEHbIIEe 3HaueHus1 PyHkuun). ['paduxmu,
KyCOYHO-3a/laHHbIEe (DYHKIUU.

HUccneoosamenvckas paboma: cCpaBHEHUE CBOUCTB QYHKIIUU U UX TpadUKOB
B 3aBUCUMOCTH OT I1ApaMETPOB.

I'eomeTpH4eckue MecTa TOYEK

B3anmHOEe  pacnosiokeHHEe ~— OKpPY)KHOCTM M npsamou.  IIpumeps
r€OMETPUYECKUX MECT TOYEK Ha IUIOCKOCTH. METO reOMEeTpUYECKUX MECT TOUEK
IIPU PEIIEHUU TEOMETPUUECKUX 3a1ad.

8 KUIACC

Yucaa v BIYMCICHUSA

KBanparHeiii kopeHb. BpinmonHeHune omnepauuii ¢ HppalUuOHAIbHBIMU
YUCIIAMH.

AJsiredOpanvecKue BbIPpAKEHUA

JpoOHO-paimoHaIbHbIE BBIPAXKECHUS. Crenenu. Brimonnenue
TOXJIECTBEHHBIX MPE0OPA30BaHUIN PALIMOHATIBHBIX BHIPAKEHUM.

LlenTpajibHasi CHMMeETPUA

@opMyIMpOBKa ONPENEIICHUs W J0KA3aTEIbCTBO CBOMCTB ILIEHTPAJIbHO-
CUMMETpUYHBIX (uryp. Jlenenue oTpe3ka Ha paBHbIC YaCTU C MOMOUIbIO LIUPKYJIS
u nuHeriku. WccnegoBaTenbekas padoTa: CBOWCTBA HEHTPATbHO-CUMMETPUYHBIX
duryp.

Ilpoexm: neHTpanbHasi CHMMETPHUS B OKPYKAIOIIEM MHUPE.

YeTbIpéxyroJibHUKH

[lapamnmenorpamm, €ro mNpu3HAKW W CBOWCTBA. [IpAMOyroiabHUK, pPoMO,
KBaJpaT, UX MpHU3HaKu U cBoicTBa. Tpamenus. PaBHoOenpenHnas Tpameuus, eé



CBOMCTBA W Npu3HaKku. CpeaHss JTUHMS TPEYTOJIbHUKA U CPEIHSS JIMHUS TpaneLuu.
CBolicTBa ¥ NPU3HAKYU CIIELUATBHBIX BUJIOB YETHIPEXYTOJILHUKOB

Hccneoosamenvckas paboma: 3HaAKOMbIE U HE3HAKOMbBIE YETHIPEXYTOJIbHUKH.

YpaBHeHUs U HEPABEHCTBA

OmnpeneneHne paBHOCWIBHBIX ypaBHEHUU. [I[pumMeHeHne CBOMCTB ypaBHEHHMIA
C oJHOW mnepemeHHOM. OrmnpeneneHrue KOJIMYEeCTBA JEHCTBUTEIBHBIX KOpPHEH
KBAJIpaTHOTO  ypaBHeHMs. PemieHue  IpoOHO-pallMOHANBHBIX  YPAaBHEHHIH,
CBOJSIIMXCA K JIMHEWHBIM WJIM K KBAJPAaTHbIM YPaBHEHUSIM, HCIOJb30BaHHE
METOJla 3aMEHbl IEpPEeMEHHOH. PeleHHMe TEKCTOBBIX 3a4ad aiaredpanyeckum
criocoboM: mepexos OT CJIOBECHOH (OPMYIMPOBKM YCIOBHS 3aJauyd K
anreOpaudyeckodl  MOJENM  IYTEM  COCTaBJIEHHUS  YpaBHEHUS;,  pEIlECHUE
COCTABJIICHHOTO  ypaBHEHMs;  MHTeprpeTauuss  pe3yibrara. ['paduueckas
WHTEPHIPETALUs YPABHEHUN C ABYMSI IEPEMEHHBIMHU.

Pemenne cucteM ypaBHEHHH, B KOTOPBIX OJHO W3 YPaBHEHHUH HE SIBISACTCS
JuHEeHHbIM. ['paduueckas UHTepHpeTalus pelIeHUs YpaBHEHUS C JBYyMs
NIEPEMEHHBIMM W CUCTEM YpPaBHEHMM ¢ JByMs IEpEMEHHbIMH. Pemenue
HEJIMHEWHBIX HEPABEHCTB U UX CHUCTEM. PelleHne HepaBeHCTB, COAEpKALUX 3HAK
Monyiia. M3o0paxeHue penieHus HEpaBeHCTBA C OJHOM NMEPEMEHHONM M CHUCTEMBbI
HEPABEHCTB HA KOOPJAMHATHOM NPSMOM, 3aIIMCh PEUICHUS C MOMOIIBI CHMBOJIOB.
HepaBeHcTBO ¢ AByMsl mepeMEHHbIMU. ['paduyeckuil METOJl pPELIEHUsT CUCTEM
HEPABEHCTB C JBYMs IIEPEMEHHBIMU.

Hccneoosamenvckas paboma: paBHOCWIBHOCTD U CJIEJICTBHE.

Hccnedosamenvckas paboma: rpaduueckas HHTEpHpeTalus ypaBHEHHUH C
JBYMS IEPEMEHHBIMM.

Hccnedosamenvckas paboma: TpadUUeCKU METOJA PCEIICHHS CHUCTEM
HEPABEHCTB C ABYMS IEPEMEHHBIMH.

IIpeoOpa3oBanue moaoodust

[IpeoOpazoBanue nogodus u nogoOHeie purypbsl. COOTHOUIEHUS B MOJOOHBIX
¢burypax.

Hccneoosamenvckas paboma: uto Takoe ppaxran’?

Jloka3aTe/ibCTBA HEPABEHCTB

OneHka 3HauYeHUs BBIPAKEHUS C UCIIOJIb30BaHUEM HepaBeHCTB. [IpuMmeHeHue
CBOMCTB HEpPAaBEHCTB B XoJ¢ pemeHus 3anad. OnpeneneHue paBHOCUIBHBIX
HEpaBEeHCTB. J|0Ka3aTenbCTBO HEPABEHCTB. PelieHne TEKCTOBBIX 33124 C TOMOIIBIO
JIMHEWHBIX HEPABEHCTB C OAHOU MEPEMEHHOM.

HUccneoosamenvckas paboma. TMHENHOE HEPABEHCTBO C OJIHOM MEPEMEHHOM
C IapaMeTpoM.

IIpsiMoyroJibHbIE TPEYTOJbHUKH



Teopema [ludaropa n e€ npuMeHeHue NMpU PEIICHUU MPAKTUYECKUX 3ajad.
Jloka3aTenbCTBO COOTHOWIEHWA MEXAY NPOMOPUUOHAIBHBIMUA OTpE3KaMH B
IPSIMOYTOJIBHOM TPEYTrOJIbHUKE (BBICOTA, MPOBENEHHAS W3 BEPIIUHBI IPSIMOTO
yria; METpUYECKHUe COOTHOIIeHUus1). [IpuMeHeHne COOTHOIIEHW TpHU peuieHuu
T€OMETPUUECKUX  3aJady. |pUroHoMeTpuueckue (QYHKIUHM OCTPOTO  yria
IPSIMOYTOJIBHOT'O TPEYTrOJIbHUKA (CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC). 3HaYEHUs
TPUTOHOMETpUUYeCKUX (QyHKIMM s yriaoB 30°, 45°, 60°. Pemenue 3amau c
UCITOJIb30BAHUEM TPUTOHOMETPUYECKHUX (DYHKIIMIA.

Ilpaxmuxym: pemieHue NpakKTUKO-OPUEHTUPOBAHHBIX 3aa4.

Mamemamuueckoe copesHoganue: pelIEHNE 3a1a4 pa3HbIMU METOJAMH.

DOyHKUIMHA

[Touck obOnacTu ompeneneHuss U MHOXECTBa 3HaueHUH (QyHkuuu. ['paduk
dbynkiun K/X. @yakus Buaa (ax + b)/(cx + d).

Yuciia 1 BBIYMCICHUS: 1€JTUMOCTD

@opMyIMpOBKA ONPEACIECHUSA NEIMMOCTH HALENIO, YUCEJ, CPAaBHUMBIX IIO
JAHHOMY MOJyYJIt0. BrpimonHeHue peneHuss ¢ ocTarkoM. Jlokas3aTtenbcTBO U
IIPUMEHEHUE CBOMCTB CpPABHEHUM MO MOAYIr0. HaxokaeHue OCTaTKoOB CyMMBI U
IIPOU3BEAECHUSA 110 TaHHOMY MOJYJIIO.

HUccnedosamenvckas paboma: NeIuMOCTb.

9 KJIACC

YpaBHeHHS U HEPABEHCTBA

bukBagpaTHble ypaBHeHUs. MeTonbl pPaBHOCWIBHBIX MpPeoOpa3oBaHUM,
3aMeHbI TIEPEMEHHOM, TPaPUIECKOTO METO/1a MIPU PEUICHUU yYpaBHEHHM 3-U U 4-i
crerneHer. PemieHne HepaBeHCTB, coaepKamux 3HaK Moayns. HepaBeHCTBO ¢
IByMsl TnepeMeHHbIMH. lIpuMeHeHue rpaduueckoro Meroja pelIeHHs CHCTEM
HEPaBEHCTB C JABYMs NMepeMeHHbIMU. Perienue qpoOHO-palliOHAIbHBIX YpaBHEHUN
u HepaBeHCTB. [TocTpoenue rpadukoB ypaBHEHHI, B TOM YHCIIE C UCIIOJIb30BAaHUEM
uuppoBbIX pecypcoB. IlpuBoauTh TpaduuecKyro HMHTEPIPETALUIO pPELICHUS
yYpaBHEHUS C IByMs [IEPEMEHHBIMU U CUCTEM YPABHEHHM C ABYMsI MEPEMEHHBIMHU.
HccnenoBaHnne CHCTEM HEIMHEWHBIX YpaBHEHUW C TmapaMmeTpom. PemeHue
HEPABEHCTB C JBYMS IEPEMEHHBIMU U UX CUCTEM.

Hccnedosamenvckue pabomel: peuieHWe 3agad ¢ [apamMeTpamu —
are0pandecKuM METOJIOM; TpauuecKuM METOIOM.

Pemienue TpeyrosibHUKOB

TeopemMa CHHYCOB M TeopeMa KOCHMHYCOB, UX NPUMEHEHUE NpPHU pEUICHUU
TPEYTOJIbHUKOB u PAKTUYECKUX 3ajay. CooTtHoueHus MEXIY
TpUroHoMerpuueckuMu (QyHkuusmu. Ilpocteiimme Qopmynbl  MpPUBEACHUS,
BBIBOJMMBIE U3 TEOMETPUUECKUX cooOpakeHnil. HaxoxxieHne paguyca onMcaHHoON



OKPYKHOCTH. @®opmyna  I'epona. Q@opMmyna  IUIOMAAM  BBIIYKJIOTO
YeThIPEXYTOJIbHUKA.

Ilpakmuxym: pelieHue T'e€OMETPUUYECKUX U IMPAKTUKO-OPUEHTHUPOBAHHBIX
3aJ1a4 pa3HbIMH METO/IAMHU.

AJaredpanyeckne BbIpaKeHHUs

CreneHs ¢ palioHaIbHBIM TOKA3aTEIIEM.

Omnpenenenre KOpHA N-i CTENEHN U CTENEHH C PAIllHOHATBHBIM TTOKA3aTEIIEM.

[IpumeHeHue omepay W3BJICUEHUS KOPHS N-H CTENEeHH, UCTHOJIb3ys MpU
HEOOXOJMMOCTHU KaJbKyJIATOp. Bbruncienne 3HaueHus: CTENEHU C palOHaIbHBIM
noka3areneM. OleHKa 3HAYEHUH KOpHsA N-M CTEneHW, 3Hau€HUE CTENEHU C
palMOHAJIbHBIM [OKA3aTeleM LEIbIMU YHUCIaMU U JAECITUYHBIMU JIpOOSMHU.
CpaBHEeHHE W YHOPSAOYMBAHHE pPAIMOHATIBHBIX M HPPALMOHAIBHBIX YHCET,
3allMCAaHHBIX C TOMOIIBI0 KOpHA N- CTENEeHH, CTENEeHH C paloOHaJIbHBIM
nmokasareneM. BpIONHEHHE TOXACCTBEHHBIX MPEoOpa30oBaHU  BBIPAKECHUH,
COZEpIKaIINX KOPEHb N-i CTENICHH, CTENICHb C PAIIMOHATBHBIM TTOKA3aTEIIEM.

Iloxo0ue TpeyroibHNKOB

Teopembl 0 NPOU3BEACHUM OTPE3KOB XOpPJI, TEOPEMBI O IPOU3BEACHUU
OTPE3KOB CEKYINX, TEOpEMa O KBaJpaTe KacaTesbHOM, TeopeMbl UeBbl 1 MeHenasi.
HccnenoBanre, B TOM 4YHCIE€ C MNOMOUIBIO LHU(PPOBBIX PECYPCOB, H3Y4AEMBIX
KoHpurypanmidi. [I[puMeHeHre AaHHBIX TEOpPEM MpPU PEIICHHH TeOMETPUUYECKUX
3aa4. 3HAKOMCTBO C MOHSITHEM TOMOTETHH, C €r0 MPUMEHEHHEM, B TOM YHCTIE B
MPAKTHYECKUX CUTYaIHsX.

Uccneoosamenvckas paboma (¢ UCTOIB30BAHUEM MPOTPAMMHBIX CPEJICTB):
TOMOTETHS U €€ CBOMCTBA.

DOyHKUIMHA

[Tonsitne «dynkuus». IlpumeHeHne CBOWCTB (GYHKIMWA: HYIU (QYHKIUH,
NPOMEXYTKA 3HAKOMOCTOSHCTBA (PYHKIMM, TPOMEKYTKH BO3pACTaHHs U
yObIBaHMS (PYHKIMHU, YETHbIE U HEYETHbIC (DYHKIIMH, HAUOOJbIlIEe U HAUMEHbILIEEe
3HaueHud (yHKUMM TpU penieHUH 3aaad. lloctpoenune rpadukoB ¢GyHKIMA C
noMoIneio npeodpasoBanuit Buaa: f(X) —f(X) + a; f(x) — f(x + a); f(x) — kf(x),
fO) —=f( x ), F6) — [ 1(x) |.

Pacno3naBanue creneHHbIX (YHKIUMHA MU TOCTPOEHUE SCKHU30B TpauKOB
CTETIEHHbIX (YHKIMM C HaTypajdbHBIMU IOKa3aTeNsIMA pa3HOM YETHOCTH.
Hcnonp3oBaHne CBOWCTB TpadUKOB CTEMEHHBIX (YHKIUHA C HaTypaldbHBIMU
TMOKa3aTe sIMK TIPH pelleHnH 3aaad. [loctpoerue rpadgukos GyHKImA y= VX , y =
Ix, y=x|

Hccnedosamenvckas paboma: moBeneHue QYHKIMM U ee Tpaduka B
3aBHCHMOCTH OT MapameTpa.



Metoa KoopauHaT

[lapamnenbHOCTh M MEPHEHAMKYJISIPHOCTH TMPSIMBIX (Uepe3  yrioBo
K03 buLreHT).

HaxoxzaeHue mnepeceyeHuid OKPYKHOCTEM M MpSAMBIX B KOOpPAMHATAaX.
dopmyna pacCTOSTHUS OT TOYKH 10 NpsiMou. llnomanae napamnenorpamma B
KOOpJIMHATax, MOHATHE 00 OpPUEHTUPOBAHHOW Iutomiaau. IIpumeHenue merona
KOOPAMHAT B  MNPAKTUKO-OPUEHTHPOBAHHBIX  IEOMETPUYECKMX  3ajadax,
MCCIICIOBAHNE IPUIOKEHHS METOJIa KOOPAUHAT B BBIYMCIUTEIBHON MATEMATHKE U
nHpopMaTHKe.

Hccneoosamenvckas  paboma:  pellleHWE  MPAKTUKO-OPUEHTUPOBAHHOM
reOMETPUYECKOM 3a1a4d METOIOM KOOPAUHAT.

IIpaBuibHbIE MHOTOYTOJILHUKH. OKPY’KHOCTH 1 MHOTOYT'OJIbHUKH

[loHATHE TPAaBUIBHOIO MHOTOYTOJbHHUKA. DOpMyNbl [ BBIYUCICHHUS
AJIEMEHTOB MPaBUJIBHBIX MHOTOYTOJIBHHKOB (CTOpOHA, paJuyC BIMCAaHHON U
ONMHMCAHHOW OKpY>KHOCTEH). BbIBOA (OopMyn AJIMHBI OKPYXHOCTH M IUIOUIAJH
kpyra. J[inHa Oyru OKpYy>KHOCTH, paauaHHas Mepa yria. [lnomane kpyra u
IJIOIIAAb KPYTrOBOI'O CEKTOpa. BhIYnCiIeHUE NMEpUMETPOB U IUIOLIANEH CIIOKHBIX
¢Guryp, BKJIIOUAIOLIUX 3JIEMEHTHI KPyTa.

CamocmosimenvrHoe omkpbimue. KaK HAUTH MEPUMETP U IUIOMIAAb CIOKHOU
¢burypsi?

Ilpaxmuxym: penmieHne 3aaa4 NOBBIILICHHONW CIIOKHOCTH.

YucsioBbIe MOCIE10BATEILHOCTH U MPOrPeccum

Onpenenenue BUJIOB IIOCJIEA0BATEIIbHOCTEN: OrpaHUYCHHAs
MOCJIEA0BATENBHOCTD, MOHOTOHHO BO3pacTaroias (yOnIBaro1as)
nocieaoBaTeabHOCTh. [IpencTaBieHne OECKOHEUHBIX NEPUOAUYECKUX Jpobeil B
BUJIE OOBIKHOBEHHBIX. 3HAKOMCTBO c IIOHATHEM CXOJIUMOCTH
MOCJIEIOBATEIbHOCTH,  HAXOXJAEHHE  CYMMbl  OECKOHEYHO  yObIBarolen
reoOMETPUYECKOM nporpeccud. [Ipumenenne MeTo1a MaTeEMaTHIECKON UHIAYKIIHAH.

Hccneoosamenvckas paboma: TOBEACHUE TMOCIEIOBATEILHOCTEH — OT
TMIIOTE3BI IO 10KA3aTEeIbCTBA.

JIBHKEHMSI TIIIOCKOCTH

[lenTpanbHas cummerpusi. LlenTpanbHO-cuMMmeTpudHbie Gurypsl. [ToBopoT.
OceBasg cummetpusa. PUryppl, CUMMETPUYHBIE OTHOCHTEIBHO HEKOTOPOM OCH.
[TapannensHbiii nepeHoc. [loHsaTue ABUX)eHUsI U ero cBoicTBa. PaBeHCTBO duryp.
[IposiBieHHsI CHUMMETPUM B NPUPOJEC, KUBOMHUCH, CKYJBITYpE, apXUTEKType.
Komno3zunmu namwxenuit (mpocteiiimue npumepsl). llpuMeHeHne B pelIeHUH
r€OMETPUYECKUX 3a/1a4.



Hccnedosamenvckas paboma (¢ ucnonv3osanuem npocpammHuIX cCpeocms):
KOMITO3UIIMSI IBH>KEHUM.
INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHI

JIMUHOCTHBIE PE3YJIBTATDBI

1) nampuomuuecko2o 60cnumanusi:

- TpOsBICHUE WHTEpeca K TPONUIOMY | HACTOSIIEMY POCCUHCKOMN
MaTeMaTHKHU;

- IIEHHOCTHOE OTHOIICHHE K JOCTIKEHHUSIM POCCHHCKUX MAaTEMaTHKOB H
POCCHUICKONH MaTEeMaTHYeCKON IIKOJBI, K HCIIOJIb30BAHUIO 3THUX JIOCTHKCHUU B
JIPYTUX HayKax W MPHUKJIAJIHBIX cepax;

2) epasicoancko2o u 0yXo68HO-HPABCHBEEHHO20 8OCHUMAHUL:

TOTOBHOCTh K BBITIOJHCHHUIO OOS3aHHOCTEH TpaKIaHWHA M pEaTU3aliHl €ro
mpaB; TMpEACTaBICHUE O MaTEMaTUYECKUX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SBJICHUMU, MPOLEAYP TPakJIaHCKOTO 00IIecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTH K OOCYKJIEHHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C
MPaKTUYECKUM TMPUMEHEHHEM JIOCTHKCHUN HAyKd; OCO3HAHHUE BaXKHOCTHU
MOPAJTEHO-3THYECKUX MMPUHITUIIOB B JACATEIHLHOCTH YICHOTO;

3) mpyoosoco GocnumaHus: yCTAaHOBKA HAa aKTHMBHOE yJYacTHE B PEIICHUU
MPAKTUYECKUX 3a7ad MaTEMaTHYECKOW HaIpaBJICHHOCTH, OCO3HAHUE BaKHOCTH
MaTEMaTHYeCKOro 00pa30BaHUS Ha TMPOTSHKCHWHM BCEH JKU3HU IS YCIICITHOW
npoecCHOHANLHON  NIEATEIbHOCTH ¥ Pa3BUTHE HEOOXOJUMBIX  yYMEHUI;
OCO3HAHHBIA BHIOOP U MOCTPOCHUE UHIMBUIYAIbHOU TPACKTOPUH OOpa30BaHUS U
KU3HCHHBIX IUJIAHOB C YYE€TOM JIMYHBIX HWHTEPECOB U  OOIIECTBEHHBIX
noTpeOHOCTEH;

4) acmemuueckoeo ocnumaHus. ClIOCOOHOCTb K SMOITMOHATIBHOMY
U 3CTETHUYECKOMY BOCIPHUATHIO MaTeMAaTHUECKMX OOBEKTOB, 3ajad, PEIICHHIA,
pacCyXJIeHUI; yMEHUE BUJETh MAaTEMAaTHICCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) yemHocmu HayuHOo20 NO3HAHUA: OPUEHTAIUsl B JCSITEIBHOCTH Ha
COBPEMEHHYIO CUCTEMY HAyYHBIX MPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS YEJOBEKA, IPUPOABI U OOIIECTBA; MOHUMAHNE MATEMATHUYECKOW HAyKU
KaK c(epbl YEIOBEUCCKOW NIEATECTLHOCTH, 3TAIOB €€ Pa3BUTHS M 3HAYMMOCTH JIJIS
pPa3BUTHS IMBHWIN3AIMHM; OBJIAJCHHUE SI3bIKOM MAaTEMAaTHKH W MaTeMaTHYeCKOW
KyJIbTYpOH Kak CpEICTBOM IIO3HAHWS MHpa; OBJIAJICHUE  HaBbIKAMHU
UCCIIEIOBATENLCKOM IeATeIbHOCTH;

6) ¢usuueckoco eocnumaHus, QOPMUPOBAHUS KVIbMYPbL 300pP06bs U
OMOIIMOHAJILHOTO  OJIaromoy4yusi: TOTOBHOCTh TPUMEHSITh MaTeMaTHYECKUE
3HaHWS B MHTEpPEcax CBOETO 3[0pPOBBS, BEACHHS 3I0POBOrO 00pasza >KU3HU



(3mopoBoe muTaHMe, COATAHCHUPOBAHHBIA PEXKUM 3aHATUH U OTIBIXA, PEryJspHas
dbu3nyeckass aKTUBHOCTH), COPMHPOBAHHOCTh HaBbIKa pedIeKCHHU, MPU3HAHHE
CBOETO IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPYyroro 4eJoBeKa;

7)  9Kon02U4eCcKoeo  60CNUMAHUA: ~ OPHUEHTAllMsl HAa  IPUMEHEHUE
MaTeMaTHYECKUX 3HAHUM [Js pemieHus 3agad B 00JacTH  COXPaHHOCTH
OKpY’KaloIllled cpenpl; TUIAHUPOBAHME TOCTYNKOB M OLIEHKA HMX BO3MOXHBIX
NOCJIECTBUMA Il OKPY’KAIOIIEH Cpenbl; OCO3HAHWE INIOOAIBHOIO Xapakrepa
HKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIICHUS;

8) aoanmayuu K U3MEHAIOWUMCS YCI0BUAM COYUAILHOU U NPUPOOHOT CPedbl:

TOTOBHOCTh K JEHCTBUSM B YCIOBHUSX HEOIMPEAEIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JEATEIBHOCTh, B TOM YHUCIIE
YMEHHE YUUThCA y OPYTHX JIOJAEH, MpuoOpeTaTh B COBMECTHOU ACSITENbHOCTU
HOBBIC 3HAHWS, HAaBBIKM W KOMIIETEHIIMM W3 OMbITa JAPYTUX; HEOOXOAMMOCTH
(dopMHpoBaTh HOBBIE 3HAHUS, (HOPMYIUPOBATh WAEH, MOHSITHS, THIIOTE3bl 00
00BEKTaxX W SBICHUSIX, B TOM YHCIIE paHee HE M3BECTHBIX, OCO3HABAThH JC(PUIIUTHI
COOCTBEHHBIX 3HAHMW U KOMIIETEHTHOCTEH, IUJIaHUPOBaTb CBOE PAa3BUTHE;
CIIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCIHPUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOMIMI KOHTPMEp, KOPPEKTUPOBATh NPUHUMAEMbIe
pemieHuss W AeUcTBUs, (OPMYIHpPOBATH M OLEHUBATH PHUCKH M TOCIEICTBUA,
dhopMUPOBATH OIBIT;

9) 6ocnumaHus UHHOPMAYUOHHOTU KYTbMYPbL:

NpOSIBIICHUE WHTEpeca K HCIONb30BAHUIO HH(PPOBBIX TEXHOJIOTUN AJIA
ONTUMU3ALIMN TPOILIECCOB TOMCKA, aHajau3a, 00pabOTKH, CO3JaHUs, Meperadyu
MaTeMaTHYeCKOW MH(pOpMAIMu ¥ BU3YyalH3allMid MaTeMaTHYECKUX O00OOIIECHUH U
pe3yJabTaTOB aHaIU3a; TOTOBHOCTh K HCIIOJIb30BAHUIO LIU(PPOBBIX WHCTPYMEHTOB
JUI.  BBIMOJHEHUA Y4YeOHOM JEATeNIbHOCTM TpU M3YyYEHUH MaTEeMaTHKH;
CIIOCOOHOCTH MPUMEHSTHh ITU(PPOBbIE UHCTPYMEHTHI B YCIOBHUSIX PEaTU3allii Mep
0 TMPEAYNPEKICHUIO BO3MOXKHBIX HETaTHBHBIX TOCJIEACTBUNA aKTUBHOTO U
CHUCTEeMaTUYECKOTO MPUMEHEHHS IIUPPOBBIX TEXHOJIOTHI B yUSOHBIX IETSAX.

METANPEIMETHBIE PE3YJIbTATDI

1. ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE y4eOHbIe 1eiiCTBUA

1) Baszosvie nocuyeckue Oeticmeaus:

BBISIBJISITH M XapaKTEpPU30BaTh CYUIECTBEHHbIE MPU3HAKU MaTEMaTHYECKHX
OOBEKTOB, TIOHATWH, OTHOIICHWA MEXIy TMOHATHSAMH, (HOPMYIHPOBATH
OTIpe/IeTICHUS TIOHSATHI, yCTaHABIMBATh CYIIIECTBEHHBIN MPU3HAK KIACCU(PUKAIINH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHMSI, KpUTEPUU TTPOBOAMMOTO aHAIIN3A,

BOCIPUHUMATh,  (GOpPMYyIUpPOBaTb U  MPeoOpa3oBBIBATH  CYXKJEHUS:
yTBEpIUTENbHbIE U OTPUIIATENIbHbIC, €AMHUYHbIC, YACTHBIE U OOIIUE, YCIOBHBIE;



BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JienaTh BBIBOABI C KCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JIETYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHHUH, YMO3AKIIOUEHUH TI0 aHAIOTHH;

pa3dupaTh J0Ka3aTeabCTBA MATEMATUYECKUX YTBEPKACHUU (TMpSMbIE U OT
IPOTUBHOTO), TMPOBOJUTH CaMOCTOATEIBHO JI0KA3aTE€IhCTBA MaTEMaTHYECKHX
(GbakToB, BBICTpPAWBaTh ApTyMEHTAIIMIO, MPUBOJAWTH MPUMEPHI U KOHTPIPHUMEPHI,
NPUMEHSATh METOJ] MaTeMaTUYeCKOW WHIYKUHUHU, OOOCHOBBIBATH COOCTBEHHBIE
paccyXJ1eHus;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOAAIIMA C  y4eTOM
CaMOCTOSITENTFHO BBIJICIEHHBIX KPUTEPHUEB).

2) Bazosvie uccnedosamenbckue 0eticmeust:

UCTIONB30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUI WHCTPYMEHT TO3HAHUA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (hOopMUpOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIIMIO, MHEHUE;

IPOBOJAUTH IO CAMOCTOSITEIbHO COCTaBICHHOMY IIIaHY OKCIIEPUMEHT,
UCCIICIOBAaHNE TI0 YCTAaHOBIIEHHIO OCOOCHHOCTEH MaTeMaTU4YeCKOTO OOBEeKTa,
3aBUCUMOCTEN 00OBEKTOB MEXIY COOOM;

CaMOCTOSITeNILHO (HOpPMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
IPOBEJCHHOIO  HAONIOACHMS, HCCIEAOBAaHHUS, OKCIIEPUMEHTA,  OLICHHUBATH
JIOCTOBEPHOCTbH MOJIYUYEHHBIX PE3YJIbTaTOB, BBIBOJAOB U 000OLICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKXKe BBIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

3) Paboma c ungpopmayueti:

BBISIBIIATh HEJAOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMAINH, JaHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATh U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BEIOWpaTh (opMy mpenctaBieHuss UWHOOPMAIMUM W WLTIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, TuarpaMmmMaMu, HHOU rpaduKoi U UX KOMOMHAIIMSIMUY;

OIICHMBATh HAAC)KHOCTh MH(POpPMAIUU TI0 KPUTEPHUSIM, MPEITIOKESHHBIM HITH
c(hOopMyITMPOBAHHBIM CAMOCTOSITETIHHO.

2. KomMyHHKaTHBHbIC YHUBEPCAJIbHbIC y4eOHbIe 1eiiCTBUA:

BOCIIPUHUMATH U (OPMYJIUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU H
HeasiMU  OOIIEHHs], SCHO, TOYHO, T'PaMOTHO BBIPAXXaTh CBOI TOYKY 3pEHHUS B



YCTHBIX W MHUCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOAYy PELICHUs 3a/JauH,
KOMMEHTHPOBATh MOITYYEHHBIN pe3yibTarT;

B X0/€ 00CYXXJI€HUS 3a/aBaTh BOIPOCHI IO CYLIECTBY OOCYKJIa€MOM TEMBI,
npoOJieMbl, pelmaeMol 3aJaud, BbICKA3bIBaTh MJICH, HAICJICHHbIE Ha IIOMCK
pELICHUs], COIMOCTABIATh CBOM CYXKIEHUS C CYXICHUSAMH JPYIUX YYaCTHUKOB
nuanora, oOHapy»XUBaTh Pa3IMYUEe U CXOACTBO IMO3WIMH, B KOPPEKTHOH ¢opme
dbopMynTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,

MPEACTABIIATh PE3YJbTAaThl PEMICHHS 33]1a4M, SKCIIEPUMEHTA, HCCIEI0OBaHUS,
IPOEKTa, CaMOCTOSTENBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH;

IIOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIWBUAYaJIbHOU
paboThl MpHU pEIIEHUU YYEOHBIX MaTeMaTUYECKUX 3a/Jad, NPUHUMAThH LEJb
COBMECTHOM JeATEIbHOCTH, IUIAHMPOBATh OPraHU3aldi0 COBMECTHOM paloTHI,
pacnpenensaTh BUIbI padOT, JAOroBapHBaThCs, OOCYKJaTh MPOLECC U PE3yJIbTaT
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPYNNOBBIX GopMax padoThl (0OCYXaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMBl» U HHBIE); BBIIOJHATH CBOIO YacTh pabOTBl H
KOOPJIMHHPOBATh CBOM JCHCTBUS C JIPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KauecTBO pe3yJbTaTa M KAaueCTBO CBOEro BKJIaJa B OOIIMH pe3yibTaT 0
KpUTEpHUsIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUS.

3. PeryisiTuBHBIC YHHBepcaibHbIe y4eOHbIE 1eiCTBUA

1) Camoopeanuzayus:

BBISIBJISITH IPOOJIEMBI JJIsi PEIICHUS B JKM3HEHHBIX U yYEOHBIX CUTyalUsX,
OPUEHTUPOBATHCS B PA3IMYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIbHOE,
IPYIIIOBOE);

CaMOCTOSITEJIbHO COCTaBJATh IUIaH, aJTOPUTM pEUIeHUs 3ajaud (WIK €ero
4acTb), BBIOMpATh CMOCOO pEHIEHUS C YYE€TOM HMEIOIIUXCA pPeCcypcoB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBaTh M KOPPEKTHUPOBATH BAPUAHTHI
peluIeHuil ¢ y4eToM HOBOM MH(MOpMAaIUu.

2) Camoxormpoib:

BJIA/IETh CIIOCO0AMHU CaMOMPOBEPKH, CAMOKOHTPOJIS MpoLiecca U pe3ysbTara
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTb KOPPEKTHBbI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pPE3yJibTaTa JEATEIbHOCTH MOCTABICHHON LEIH U
YCIOBUSIM, OOBSACHATH MPUUYUHBI JOCTUKEHHS WK HETOCTHXKEHUS LIEeTH, HAaXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.



3) OMOYUOHAIbHBLIL UHMETIEKM.!

BBIPKATh OMOLIMHU MPU H3YYCHHUH MATEMAaTUYECKUX OOBEKTOB U (PaKTOB,
JaBaTh YMOIIMOHAIBHYIO OLIEHKY PELICHHUS 3aa4u.

HPEAMETHBIE PE3YJIbTATBI

7 KUIACC:

1) HMcnonb3oBarh MOHSATHUS MHOXKECTBA HATypajdbHBIX YHCEN, MHOXECTBa
LEJIBIX YKCEeI, MHOKECTBA PAlIMOHAIIBHBIX YUCEN IIPU PEIICHUH 3a]1a4, TPOBEACHUN
paccyxkaeHui U JokazaTeiabcTB.IloHMMATh U OOBSACHATH CMBICT MO3UIIMOHHOU
3alUCU HATYPAJIBHOTO YHUCIA.

2) BoinonHATh, coueTass yCTHbIE M MHMCbMEHHBIC MPUEMbl, apu(MEeTHUECKHUE
JIEUCTBUS C PallMOHAIBHBIMU YUCJIaMU, UCIIOIb30BaTh CBOMCTBA YHCEI U MPABUIIA
JNEWCTBUM, IPUEMBI PALIMOHAIBHBIX BBIYUCICHUN.

3) BoINOSHATE AEUCTBUSI CO CTETICHSIMU C HATYPaJbHBIMU MMOKA3aTEIISIMHU.

4) HaxoauTh 3HAUYE€HUS YHUCIIOBBIX BBIPAXKEHUM, COACPKAIIUX PAIIMOHAIBHBIC
Yucia W CTENEHW C HaTypaJlbHBIM IIOKa3aTelieM, NPUMEHATh Pa3HOOOpa3HbIe
CIIOCOOBI ¥ TPUEMbI BBIUKCIICHUS, COCTABIATh U OIEHUBATH YHCIIOBBIE BHIPAKECHHUS
IIPU PEIICHUU MPAKTUYECKUX 3a7a4 U 33/1a4 U3 JPYTUX YYEOHBIX MPEIMETOB.

5) Okxpyriarh 4uciia € 3aJaHHOM TOYHOCTBIO, a TaKXke IO CMBICIY
MPAaKTUYECKONM CUTyallud, BBINOJHAThE MPUKUJIKY U OIEHKY pe3ysibTaTa
BBIYMCJIEHUW, OLIEHKY 3HAYEHUW YHCIIOBBIX BBIPAXKEHHM, B TOM YHUCJIE IMpHU
pelIeHNU MPAKTUYECKUX 3a/ad.

6) Pemath TekcToOBbIE 3aauyd apuU(METHUYECKUM CIIOCOOOM, HCMOJIb30BATh
TaONHIIBI, CXEMBbI, YEepPTEXHU, APYrHe CpEACTBA TMPEACTABICHHUS JaHHBIX MpU
pelieHny 3aaad.

7) Joka3piBaTh ¥ MPUMEHSTH NMPU PEUICHUHU 3a7a4 NPU3HAKU JEIUMOCTH Ha 2,
4, 8,5,3,6,9, 10, 11, npuzHaku IeIUMOCTA CyMMbl M TMPOU3BEACHUS IIEJIBIX
yucen.

8) ITpuMeHsATh MPU3HAKK 1eTUMOCTH Ha 7 1 13.

9) PackiansiBaTh HA MHOKHUTENIM HaTypadbHbIC YUCIIA.

10) CpobOomgHO omepupoBaTh MOHATHUSMH: YETHOE YHCIIO, HCYETHOE YHCIIO,
B3aMMHO MPOCTHIE YHCIIA.

11) HaxoauTh HanOOIbIINI OO ACIUTENIh M HAUMEHBIIIEE 00IIee KPaTHOE
YyHUCell U UCTIOJIb30BaTh UX MPH PELICHUH 33]a4, IPUMEHATh AIrOpuT™M EBKinaa.

12) OmnepupoBaTh MOHATHEM OCTAaTKa MO MOIYJIO, NMPUMEHSTh CBOMCTBA
CpPaBHEHUU O MOIYJIO.

13) HWcnonws3oBaTh aireOpandeckyrd TEPMHHOJIOTMIO U  CHUMBOJIUKY,
MIPUMEHSTH €€ B MPOIIECCEe OCBOEHUS yueOHOTO MaTepHaia.



14) Hcnonb3oBaTh NOHSATHE TOXKIECTBA, BBINOJIHATh TOXIAECTBEHHBIE
IpeoOpa30BaHusl BhIPAXKEHUI, TOKa3bIBaTh TOXK/IECTBA.

15) BblnonHATe neWcTBUSA  (CIOKEHUE, BBIYMTAHUE, YMHOXKEHHUE) C
OJHOWIEHAMM W C MHOTOWIEHAMH, [PUMEHATh (POPMYJIBI COKPAIIECHHOIO
YMHOXKEHHS (KBaJpaT M KyO0 CyMMBbI, KBaJpaT M KyO pa3HOCTH, pa3HOCTb
KBaJIpaToOB, CyMMa M pa3HOCTb KyOOB), B TOM YHCJIE JUIsl YIPOILEHUS BBIYUCICHUIA.

16) CoctaBniATh W pemiaTh JMHEWHOE YpPABHEHUE WJIM CHCTEMY JIMHEHHBIX
YpPaBHEHUH TIO YCJOBHUIO 33/Ja4d, HWHTEPHPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJla4dl IOJIy4eHHbI pe3ynbrar. CTpouTh TpauKy JHHEWHBIX
bynkuuii. Ctpouts rpaduk GyHKIuU Y = [X|.

17) OnuceiBaTh C MOMOIIBIO (PYHKIMHA H3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, pPACCTOSHHE, II€HA, KOJHUYECTBO, CTOUMOCTb,
IIPOU3BOAUTENIBHOCTD, BpEMS, 00bEM PabOTHI.

18) HaxoauTe 3HaueHre GyHKIIMU 10 3HAYCHUIO €€ apryMEHTa.

19) Ilonumarp rpaduueckuii cmoco0 TPENCTAaBICHUA MW aHalu3a
uHbOpMallMy, W3BJIEKAaTh M MHTEPHOPETUPOBATH HHGOPMALMIO U3 TpapuKOB
peanbHBIX IPOLECCOB U 3aBUCUMOCTEM.

20) Hcnonw3oBaTh cBOWCTBA (PyHKUMH Ui aHaiau3a IpauKoOB pealibHbIX
3aBUCUMOCTEN (HyIH (DYHKIMHM, NPOMEXKYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
MPOMEKYTKHA BO3pacTaHusi U yObIBaHMS (DYHKIIMHM, HAWOOJIbLIEE MU HAaUMEHbIIEE
3HauYEHUA (PYHKIMN).

21) Ucnonb3oBaTh TpaduKu 1Jis UCCIEIOBAHUS MPOLIECCOB U 3aBUCUMOCTEH,
IPU PEIlIeHUH 3a]ad U3 JPYTUX YYEOHBIX IPEIMETOB U peabHOM KU3HHU.

22) Jlenatb NPUKHUIKY U OLIEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYMH IIPEAMETOB B
peasibHOM KU3HU, pa3MEePOB MPUPOIHBIX OOBEKTOB.

23) Bnagets nonsitueMm «reomerpuueckoe mecto Touek» (I'MT). Onpenensartsb
OMCCEKTpPUCY YIVIa W CEpeAUHHBbIA NEePHeHIUKYJIsAp K oTpe3ky kak ['MT.
[lons3oBatbcs moHsteM [I'MT 1npum  [10Ka3aTenbCTBE  IEOMETPUUECKHUX
YTBEPKJICHUW U TTPU PELICHUU 3a]1a4.

24) BnageTh TNOHSTUEM KacaTE€IbHOM K OKPYKHOCTH, TOJIb30BaTHCS
TEOPEMON O MNEPIEHIUKYISIPHOCTH KacaTeIbHOM W pajauyca, MPOBEIEHHOIO K
TOYKE KaCAHMSI.

25) Jloka3plBaTh pPABEHCTBO OTPE3KOB KacaTEIbHBIX K OKPYKHOCTH,
MPOBEICHHBIX U3 OAHOW TOYKH, U MPUMEHATH 3TO B PEUICHUU T'€OMETPUUYECKUX
3azay.

26) Jloka3pIBaTh M NPUMEHSITh MPOCTEHIINE TeOMETPUUECKUE HEPABEHCTBA,

MOHUMATh UX NMPAKTHYECKUI CMBICII.
8 KVIACC:



1) TloHnMaTrh ¥ WCHOJIB30BATh MPEACTABICHHUS O PACIIMPEHUU YHUCIOBBIX
MHOYECTB.

2) CBoOoagHO  omepupoBaTh  MOHATUSIMHU:  KBaJpaTHBIM  KOPEHBD,
apu(pMETUYECKUNA KBAJIPaTHBIM KOpPEHb, HPPAIIMOHAIIBHOE 4YHUCJIO, HaXOIUTh,
OLICHMBATh KBaJpaTHbIE KOPHH, HCIOJNB3YySd NMPU HEOOXOIUMOCTU KaJbKYJISITOD,
BBINIOJIHATh MPe0Opa30BaHMS BBIPAKEHUHM, COJEP)KAIIMX KBAJIpPaTHbIE KOPHH,
WCIIOJIb3Ysl CBOMCTBA KOPHEM.

3) Mcnonp30BaTh HaYaJIbHBIE MPECTABICHUS O MHOXKECTBE JIEHCTBUTENIbHBIX
YUCeJN JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIUUCIECHUMN, N300pakaTh JACUCTBUTEIbHbBIC
4yycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

4) Vicionp30BaTh 3alucy OOJIBIIMX U MAJIbIX YHCEJ C MOMOIIBIO IECATUYHBIX
npobeit m crenenerd yucia 10, 3anuchbIBaTh M OKPYIUIATh YHUCIOBBIE 3HAYEHUS
peanbHBIX BEJIUYHH C UCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUM.

5) CB0OOgHO omnepupoBaTh MOHSATHEM OCTaTKa IO MOAYJIO, MPUMEHSTH
CBOMCTBA CpaBHEHUH MO MOJYJIIO, HAXOJIUTh OCTATKA CyMMBI U MPOU3BEIEHUS 10
JAHHOMY MOZYJIIO.

6) Haxoautp fgomnycTuMble 3HAUEHUS MEPEMEHHBIX B APOOHO-PALIMOHAIBHBIX
BBIPAKEHUSAX.

7) IlpuMeHsITh OCHOBHOE CBOMCTBO pallMOHATIBHOUN IpOOH.

8) DBbimonusATh mnpuBeAcHUE anreOpanyeckux Jpodeil Kk  olimemy
3HAMEHATEII0, CI0)KEHHNE, YMHOKEHHE, JIICHHE allreOpandeckux Apooei.

9) BbIIOMHATH  TOXIECTBEHHbIE  MPeoOpa3OBaHMS  PAMOHAJIBHBIX
BBIPAKCHUM.

10) I[Ipumenarp mnpeoOpa3oBaHUsI BBIPAKEHUN [JI1 PEHICHUS Pa3TUYHBIX
3aJ1a4 U3 MaT€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEAIBHON IPAKTUKH.

11) IlpumeHATh NOHSATHE CTENEHU C LEIbIM I0KA3aTeJIeM, BBIOIHATh
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETbIM MOKa3aTeseM.

12) HaxoauTb JOMyCTUMBIE 3HAYE€HHS] T[EPEMEHHBIX B BBIPAKEHUSX,
coJiep Kalux apupMeTudecKrue KBaApaTHbIE KOPHH.

13) BoeimosnHATh MpeoOpa3oBaHusl UPPANMOHATBHBIX BBIPAKCHHUH, UCTIONB3YS
CBOWCTBA KOPHEU.

14) Pemath npoOHO-paliiOHaIbHBIC YPABHEHUS.

15) Pewmiats JMHEHbIE YpaBHEHUSI C MapaMETPaMH, HECIIOXKHBIE CUCTEMBbI
JIMHEMHBIX YPABHEHUH C ITapamMeTpaMH.

16) IIpoBOaUTE UCCIIEIOBaHUS YPABHEHUI U CUCTEM YpaBHEHUI, B TOM YHUCIIE
C MNpUMEHEHHEeM rpadUyecKux TMpeCcTaBIeHUN (yCTaHABIMBATh, HMEET JIH
YPaBHEHUE WM CHCTEMA YPAaBHEHHMM PEIICHHs, €CIIM HMEET, TO CKOJbKO, WU
npouee).



17) IlepexoauTh OT ClIOBECHOM (OPMYIHMPOBKH 3aJla4uH K €€ alreOpandeckoin
MOJIEI C TIOMOIIBIO COCTaBJICHHS YpPAaBHEHUS WJIM CHUCTEMbl YpaBHEHUH,
WHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]auM MOJTYyYEHHBIN pe3ysbTarT.

18) [IpumeHsATH CBOMCTBA YMCIIOBBIX HEPABEHCTB Il CPABHEHUS, OLICHKH,
pelIaTh JUHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBbI, /1aBaTh
rpauyuecKkyr0 WILTIOCTPAIlMI0 MHOXECTBA PEIICHUH HEPaBeHCTBA, CUCTEMBI
HepaBeHCTB. JloKa3bIBaTh HEPABEHCTBA.

19) IlonumaTh ¥ UCHONB30BaTh (YHKIMOHAJIbHBIE TIOHATUA U S3BIK
(TepMUHBI, CUMBOJIMYECKHE O003HAUEHHUS), ONPENEIATh 3HAU€HHE (PYHKIUHU IO
3HAYEHHUIO apTyMEHTa, ONPEeIeNsATh CBOMCTBA (DYHKIIMM MO ee rpaduky.

20) Ctpoutb rpaduku (yHKIUN, ONMUCHIBATH CBOMCTBA YMCIOBOM (DYHKIIMH
no ee rpapuky. Pacrno3HaBaTb OCHOBHBIE BHUJbl YETBIPEXYTOJbHUKOB, HX
AJIIEMEHTHI, MOJb30BATHCS UX CBOMCTBAMHU MPU PEIICHUH T'€OMETPUUYECKUX 3adau.
PaznuuaTe npHU3HAKU M CBOICTBA mapajuiesiorpaMma, poMOa M MpsSMOYTOJIbHUKA,
JIOKa3blBaTh MX MW YBEPEHHO NPHUMEHATh MPU PEUIEHUU TIEeOMETPUYECKHX
3asay.Pacro3HaBath IEHTPAIbLHO-CUMMETPUYHBIE (DUTYpBI UM HCIOJIb30BATh HX
CBOMCTBA IIPU PELICHUH 3a7a4.

21) Brnanetb NOHATUSAMU MOJ00MS TPEYTOJILHUKOB, KOdddUlMeHTa noiooms,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJAOOHBIX TPEYTOJIbHUKOB. MIMeTh npecraBiieHue o
npeoOpa3zoBaHuu MoAoOus U 0 MoaoOHBIX (urypax. Ilonb3oBaThCcsi MpU3HAKAMU
noj00Msl TPEYroJbHUKOB MPHU PEIICHUH T'€OMETPUYECKUX 3aaad. Jlokas3piBaTh U
MPUMEHSATH OTHOIIECHHS TPONOPLIMOHATIEHOCTH B MPSIMOYTOJIbHBIX TPEYTOJIbHUKAX.
JlokaspIBaTh U IpUMEHATh Teopemy Daneca. [I[puMeHaTs mogodre B MPaKTUYECKUX
3aj1ayax.

22) BpBOguTh M WCHOJB30BaTh MpocTediue (GopMynbl i TUIOMIAAH
TPEYroJIbHHUKA, TIapajljieiorpaMma, poMOa U Tparnenu. Beraucnsate (pa3auaHbpIMU
cnoco0aMu) IUIOMIAAb TPEYroJdbHUKA U IUIOIAAM MHOTOYTOJBHBIX (UTYD
(moJIB3ySICh, TA€ HEOOXOIUMO, KANBKYIATOpOM). [I[puMeHsATh MeTO TUIOIIAAeH IS
penieHus 3aay. 3HaTh OTHOIICHUE IUIOIAAe! MOA0OOHBIX (GUTYp U TPUMEHSTH IPU
pemiennu 3aaa4. [[puMeHsATh MOTy4YeHHbIE YMEHHS B MPAKTUYECKUX 3a/adaXx.

23) [IlpumeHsiTh TOJY4YECHHBbIE 3HAHWS Ha MPAKTUKE — CTPOUTH
MaTeMaTUYeCKHe MOJEIM JUIsl 3aJa4 peaJbHOM KU3HU U  NPOBOJUTH
COOTBETCTBYIOILIME BBIYMCICHUS C TMPUMEHEHHEM MOJ00US U TPUTOHOMETPUU
(TOJIB3YSICh, T/I€ HEOOXOAMMO, KAJTbKYJISITOPOM).

9 KJIACC

1) CBoOOgHO oOmepupoBaTh MOHATUSMU: KOPEHb N-l CTENEHH, CTENEeHb C
palMOHAIBHBIM TIOKA3aTelieM, HaXOAUThb KOPEHb N-H CTENEHW, CTENEHb C



paloHaIbHBIM TOKA3aTeNIeM, HCIIONb3Yys MPH HEOOXOAUMOCTH KaJbKyJATOD,
MPUMEHSTH CBOMCTBA KOPHS N-i CTETIEHU, CTENEHU C pallMOHATILHBIM ITOKa3aTeJIeM.

2) Ucnonp30BaTh MOHATHE MHOXKECTBA JEHCTBUTEIBHBIX YUCEN MPU PEIICHUH
3ajJlay, MPOBEJICHUU PACCYKACHUIN U JI0Ka3aTeJIbCTB.

3) CpaBHMBaTh U YyHOPAIOYMBATH JCHCTBUTEIBHBIE YHCIA, OKPYIJIATH
JEUCTBUTEIBHBIC YUCIA, BBINOIHATh MPUKUJIKY PE3ysibTaTa BBIUUCICHHM, OIICHKY
YUCIIOBBIX BBIPAKECHUIA.

4) CB0oOOJHO OIEpUpOBaTh MOHATHEM KBaJAPATHOIO TPEXUJIE€HA, HAXOAMTh
KOPHH KBaJIpaTHOTO TPEXUJICHA.

5) PacknaneiBaTh KBaJIpaTHBIN TPEXUJieH HA JUHEHHBIC MHOKUTEIIH.

6) PemaTe HecIOXKHbIE KBaJIpaTHbIC YPaBHEHUS C TAPAMETPOM.

7) PemiaTh HECI0KHBIE CUCTEMBI HEJIMHEHHBIX YPABHEHUH € TapaMETPOM.

8) Pemare ypaBHEHUS, HEpPaBEHCTBA M HMX CHUCTEMBI, B TOM YHCIE C
OTPaHUYCHUSIMU, HATIPUMED B LIEJIBIX YHCIIAX.

9) IIlpoBOaUTE HCCIENOBAaHUS YPABHEHUI U CUCTEM ypaBHEHUM, B TOM YHUCJE
C TMpUMEHEHHEM rpadUyYecKUX TMpe/cTaBIeHUN (yCTaHaBIMBAaTh, WMEET JIH
YpaBHEHHE WM CUCTEMA YpPAaBHEHUW PEIICHUS, €CIHM HMEET, TO CKOJIbKO, U
npouee).

10) Pemiath TEKCTOBBIC 3a1a41 AJIT€OPaudeCcKUM CIIOCOOOM.

11) Ucnonbs30BaTh ypaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI JUIsl COCTaBICHUS
MAaTEMATUYECKOW MOJENIM pPEAIbHONM CHUTyalldd WM MPUKIAJHOW 3a/auH,
MHTEPHPETUPOBATH NOJYYCHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

12) CBOOOIHO OIEpPUPOBATH MOHSATHUSMU: 3aBUCUMOCTH, (PYHKIHUS, Tpaduk
byHKIMKA, TpsMas TOPOMOPIMOHATLHOCTh, JIMHEWHas (QyHKIHsA, oOpaTHas
MPOTOPIIMOHAILHOCTh, Mapadosia, Tunepoosia, KyCOUHO-3a/1aHHast PyHKITHS.

13) HccnemoBath ¢yHKIMIO MO €€ rpaduKy, yCTaHABIMBAaThH CBOWCTBA
GyHKUuMiA: 00JacTh ONpENeNeHUs, MHOXKECTBO 3HAYEeHHM, HyIu (QYyHKIUWH,
MPOMEXKYTKA 3HAKOMOCTOSHCTBA, IPOMEXKYTKM BO3pacTaHUuss U  yOBbIBaHUS,
YETHOCTb U HEYETHOCTh, HAaUOOJIbIlIEE U HAUMEHbIIIEE 3HAYEHU S, ACUMITTOTHI.

14) Pacno3nHaBath KBagpaTuuHylo (QYHKIUIO 10 QopMye, TPUBOAHUTH
pUMEPHI KBAAPATUIHBIX (HYHKIMHA U3 peaTbHOM KU3HU, PU3UKH, TEOMETPHH.

15) Omnpenensates mnojoxkeHue Trpaduka KBagpaTUYHOW (PYHKIIMA B
3aBHCHMOCTH OT €€ KO3 (OHUITUCHTOB.

16) Crpouth rpaduk KBagpaTUYHOM (GYHKIIMU, OMHUCHIBATH CBOMCTBA
KBaJpaTUIHON (YyHKIIMH 10 €€ rpaduky.

17) Ucnionb30BaTh CBOMCTBA KBAAPATUYHOW (DYHKIIMH JJIsI PEIICHUS 3a/1a4.

18) Ha mpumepe kBampaTudHOW (GyHKIHMH CTPOUTH Tpaduk PyHKIUU Yy =
af(kx + b) + ¢ ¢ momomipro mpeodpazoBanmii rpaduka pynkuuu y=f(x).



19) UnnroctpupoBath ¢ MOMOUIbIO TpaduKa pealbHyI0 3aBUCUMOCTH HIIU
IIPOLIECC 10 UX XapPAKTEPUCTUKAM.

20) CpoOomHo  omepupoBaThb  MOHATHSAMH:  IIOCJIEJOBATEIBHOCTb,
apu(meTryecKkas U reoMeTpudecKasi IpOrPECCUH.

21) 3amaBaTh MOCHEAOBATEIBHOCTH Pa3HBIMU CIOCOOAMU: OINHUCATEIIBHBIM,
TaOJIIMYHBIM, C TIOMOIIBI0 (POPMYITBI N-TO YIEHA, PEKYPPEHTHBIM.

22) BBIMOTHATH BBIUUCICHUS C HWCIONB30BaHHEM (GOpMYaT N-TO dieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MIEPBHIX N UJICHOB.

23) MN3o00paxkaTh 4j€HBbl MOCIEI0BATEIBHOCTH TOYKAMHM HA KOOPIAMHATHOU
IJIOCKOCTH.

24) Pemiath 3aa4M, CBI3aHHbIE C YUCIIOBBIMU MIOCIEA0BATEIBHOCTIMH, B TOM
YHUCJIE 33/1a4U U3 PEAIbHOM >KM3HU (C MCIOJIb30BAHUEM KAJBKYJISATOPA, HU(POBBIX
TEXHOJIOTHUH).

25) Pacno3HaBaTh M NOPUBOAUTH NPHUMEPHl KOHEYHBIX M OECKOHEYHBIX
NOCJIEIOBATEIBHOCTEH,  OrPAHUYEHHBIX  MOCJIEI0BAaTEIbHOCTEH, MOHOTOHHO
BO3pacTaomuX (yObIBAIOLINX ) OCIEA0BATENBHOCTEH.

26) HNmerp npeacTaBi€HHE O CXOAUMOCTH IOCJEI0BATEIIbHOCTH, YMETb
HaXOJUTh CyMMY OECKOHEUHO yOBIBAIOIIEH T€OMETPUYECKON ITPOrPECCUU.

27) IlpuMeHsITh METOJT MATEMATUYECKOM UHIYKIIUU TIPU PEIICHUU 3a]1a4.

28) Jloka3pIBaTh TEOPEMY CUHYCOB M TEOPEMY KOCUHYCOB, IPUMEHATH UX IS
HAXOXKJEHUS PA3JIUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJbHUKOBY),
IpU PELICHUHM TEOMETPUYECKHX 3adad. [IpuMeHsATh MoNydeHHbIE 3HAHUS IPHU
PELICHNH PAKTUYECKUX 3a1a4.

29) IlpuMeHSATH TPUTOHOMETPHUIO B 3ajayax Ha HAXOXKICHHUE IUIOIIAJIH,
BBIBOJIUTh M BIAJETh TPUTOHOMETPUUYECKUMH (QopMyJaMu s  IUIOMIAJU
TpeyrojbHHUKa, MapajjierorpamMmma, pomOa, TpamneluH, BbIBOJUTh U NPUMEHSATbH
dbopmyny ['epona u popmymy 11 TUIOLIAAH BBITYKIIOTO YETHIPEXYTOJIbHUKA.

30) Wmerh mnpeacTaBieHHE O TOMOTETHUH, MPUMEHATH B MPAKTUYECKUX
CUTYaLHSIX.

31) Ucnonw3oBaTh Teopembl UeBbl 1 MeHenasi pu peleHny 3a1ay.

32) HMcnonp30BaTh TEOPEMBI O BIMCAaHHBIX yriax, yrjiaXx MeEXAy XopAamu
(CeKyIIMMHM) U yTJIe MEXAY KacaTeJIbHOM U XOPAOW ITPH PEIIEHUN T€OMETPUUYECKUX
3ama4. Jloka3plBaTh M NMPUMEHSATH TEOPEMBI O MPOU3BEACHUH OTPE3KOB XOPI, O
MPOU3BEJCHUU OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

33) Bnagers NmoHSATHEM KOOpPIMHAT Ha IMJIOCKOCTH, pabOTaTh C ypaBHEHUEM
npsMOl Ha TMJIOCKOCTH. Bianers NOHATUSMU YriaoBoro kod3pduiuueHta u
CBOOOJHOTO YJI€HA, MOHUMATh HUX TEOMETPUUYECKHH CMBICI U CBS3b YIJIOBOTO
K03 duimeHTa ¢ BO3pacTaHWEeM U YObIBAaHMEM JHMHEWMHON (QYHKIUH. YMETh



pemarb METOJOM KOOpPAMHAT 3aJadyd, CBA3aHHbIE C MApaLUIEIbHOCTBIO H
MEPIEHIUKYJIAPHOCTBIO MPSAMBIX, MEPECCUYCHUEM MPSMBIX, HAXOXKICHHEM TOUYEK
MIEPECEUECHUS.

34) BeiBOAWTH M BIAJE€Th YpaBHEHHUEM OKPYKHOCTU. MCronb3oBaTh METO
KOOpPAMHAT Ul HAXOXKICHHUs IEPECEUCHHUN OKPYKHOCTEM M MNpsMbIX. Braners
dbopMynaMu paccTOSTHUSL OT TOYKHM 10 MPSMOM, IUIOHIAAM MapajuieiorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpPHUEHTUPOBaHHOW Iomaau. llomp3oBaThCs
METOJOM  KOOpJIMHAT Ha IUIOCKOCTH, IPUMEHATh €ro IpU  PpPELICHUU
F€OMETPUYECKUX W TMPAKTUYECKUX 3anad. lIpuMeHATr MeToj KOoopAWHAT B
MIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKHUX 3a7a4ax.

35) Bnanerp moHsATHEM BEKTOpa. YMETh CKJIAJbIBaTh U BBIUUTATh BEKTOPHI,
YMHOaTh HAa YHUCJO, BIAJETh NpaBUIaMH TPEYTrOJbHUKA M IapajuiesorpaMmma.
Bnanetps NpakTUYECKMMHU WHTEPHPETALMSIMU BEKTOPOB. YBEPEHHO MOJIb30BAThCS
KOOpJIMHAaTaMHU BeKTOpa. Bianerp CcIoXeHHWEM ¢ BBIUUTAHUEM BEKTOPOB,
YMHOKEHHEM BEKTOpa Ha YMCIO B KoopauHaTtax. MiMeTs npencraBienue o 6asuce
(Ha mockocty). PackiageiBaTh BEKTOPHI 10 Oa3zucy. PackianpiBaTh BEKTOPBI CUJI C
NIOMOILBIO NPOELUUPOBAHUS U TPUTOHOMETPUUYECKHX COOTHOUIEHUH. lIpuMeHsaTh
NOJIyYEHHBIEC 3HAHUA B IPOCTEHIINX PUZNYECKUX 3a/1ayax.

36) Brnanetrb nmoHATHEM CKASIPHOTO MPOMU3BEICHUSI BEKTOPOB, IOHUMATh €T0
Ir€OMETPUYECKUA CMBICII W YBEPEHHO TMOJb30BaTbCsl €ro BBIPAXKEHUEM B
JIEKAPTOBBIX KOOpJAWHATaX. 3HATh JUCTPUOYTUBHOCTH CKAJISPHOrO MPOU3BEACHUS
U €ro CBs3b ¢ npoenrpoBanueM. [I[puMeHATh cKalasipHOE MPOU3BEIECHUE BEKTOPOB
JUISl HaxOKJEHUsS JUIMH M YIJOB. PemaTe reoMeTpuyeckue 3aJadd ¢ MOMOUIBIO
CKaJISIPHOrO Ipou3BeAeHus. Vcronb30BaTh CKaISIPHOE MTPOU3BEIECHUE BEKTOPOB B
anredpanueckux u (pU3nYecKux 3agavax.

37) Bnamerp NOHATHAMM  IPABUJIBHOTO  MHOIOYTOJIBHHMKA,  JUTUHBI
OKPYXHOCTH, JIJUHBI IYT'M OKPYXHOCTH M PaJUaHHON Mepbl yIia, BBIYHCIATH
miom@aae kpyra u ero yacred. [lomnumars cmbeicn uyucna 7w IlpumeHsarts
MOJIyYeHHbIE YMEHHUS MPU PEIIECHUU MPAKTUUECKUX 3a7ad. 3HATh HCTOPUYECKHUE
CBEACHUS 00 U3MEPEHUU JIUHBI OKPYKHOCTHU U IUIOIAIN KPYyTa.

38) Mmets mpencraBieHre O MpeoOpPa3OBaHUM TUIOCKOCTH, O JBUKCHHSX.
Haxoguth ocu, UEHTpbl CHUMMETPUU (GUTYp, LEHTPHl IOBOPOTA, HAXOIUTh
KOMITO3UIIMKA TPOCTEHIMX TpeoOpa3oBanuii. [I[puMeHATh NBWKEHUS TUIOCKOCTH
IPYU pEUICHUU T€OMETPUUECKUX 3aau.

39) IlpumeHsTh TMOJy4YEHHbIE 3HAHUS HA TMPAKTHUKE — CTPOUTH
MaTeMaTUYeCKHe MOJENM I 3aJad peajbHOM JKU3HU U  TIPOBOJUTH
COOTBETCTBYIOILME BBIUMCICHUSI C TPUMEHEHUEM MTOI00MSI U TPUTOHOMETPUUYECKUX
byHKIUi (mOJB3YysCh, rae HE00X0IUMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KUIIACC
JJIeKTPOHHbIE
Ne HaumenoBaHue pa3jiesioB U KouunvecTBO OcHoBHOe OcHOBHBIE BUIbI (undposbie)
n/n TeM IPOrpaMmbl 4acoB coJepxaHue AeATeIbHOCTH o0pa3oBaTe/bHbIE
pecypchl
Pemenue ypaBHenuii ¢
rapaMeTpoM CamocrosiTenbHOe
anredpanyeckum OTKpBITHE: pELICHNE
METOAO0M. YPaBHEHUH C IapaMETPOM.
I'paduueckuit meToq IIpakTHKyMBI IO PELIEHUIO
peuieHust ypaBHEHHI C 3a/1a4: OT MPOCTOTO K
rnapamMeTpom CIIO)HOMY — APOOHO-
I'paduueckas panMoHalIbHbIE YPABHEHUS
WHTEpIpeTaus Y HEPaBEHCTBA C
VYpaBHEeHUs 1 HEPaBEHCTBA C 3 peuIeHusl ypaBHEHUS C IIapaMeTPOM.
napaMeTpoM AByMs niepeMeHHbIMU M MccnenoBaTenbekue
CUCTEM YPaBHEHMH C paboThI: pelieHune 3a1ad ¢
JBYMsI IEPEMEHHBIMHU. napaMeTrpamu —
HccnenoBanue cucrem anreOpanvyeckuM METOI0M;
HEJIMHEUHBIX rpauuecKuM MeToJIoM (B
YPaBHEHHUH C TOM 4HCJIE C
napaMmeTpoM. Penienne =~ MCnosib30BaHHEM
HEPABEHCTB C ABYMs «MaTeMaTH4YeCKUX
MEPEMEHHBIMH U UX MIAKETOBY)
CUCTEM
PellieH e TpeyroTbHHKOB 3 DopMyibl IIpakTHKyMBI 11O PELIECHUIO

NpUBCACHUA. Pemenue

3aj1a4. MateMaTu4ecKoe




MPAKTUIECKHX 33124 C
UCIOJIb-30BaHUEM
TEOpPEMBbI KOCUHYCOB U
TEOpPEMBI CHHYCOB.
®opwmyina ['epona.
®opmyiia mwiIomagu
BBIITYKJIOTO
YEeTHIPEXyrOJIbHUKA.
COOTHOIICHUS MEXKTY
TPUTOHOMETPHYCCKUMHU
GyHKIUSMU.
[Ipocreiimme hopmybl
MIPUBEICHUS U3 T'€0-
METPUUYECKUX
COOOpaKCHHIA.
Pemenue 3amau ¢
HCIOJIb30BaHUEM
TEOpEM KOCHHYCOB H
CHUHYCOB, HAXOXKJICHHE
paanyca OrmMcaHHOM
OKPYXKHOCTH

COPCBHOBAHUC — PCHICHUC
FeOMeTpI/I‘ICCKI/IX/ IMPAaKTHUKO-
OpPHUCHTHUPOBAHHBIX 3aJa4
pa3sHbBIMU ME€TOJaMU

AnrebpanuecKue BhIpaXKEHUS

Crenens ¢
panroHaTEHBIM
MoKa3aTeseM.
Onpenenenne KopHs N-
il CTENIEHH U CTETIEHH C
panroHaIbHBIM
MIOKa3aTeJIeM.
[IpumeneHne
OTIepauy U3BJICUCHUS

[IpakTUKyM O peLIeHU0
3aJa4: OT IPOCTOrO K
CII0)KHOMY.
MaremaTtrudeckoe
COpPEBHOBaHUE




KOpHs N-1 CTEIEeHH,
HCIIOJIB3YS IIPH
HEOOXOIUMOCTH
KAJIbKYJIATOD.
Beruncnenue 3HaueHus
CTEIIEHU C PaLuo-
HaJIbHBIM IIOKA3aTEJIEM.
Onenka 3HaYeHUH
KOpHs N-1 CTEIIEeHH,
3HAYEHUE CTEIEHHU C
palMOHaIbHBIM ITOKA-
3aTeJIeM LIeJIbIMU
YHCIIaMU U
JECSITUYHBIMU
npoosimu. CpaBHEHUE U
yIopsiA0UMBaHUE
paiuo-HalbHbIX U
HppalMOHATIBHBIX
4lCell, 3aIIMCaHHbIX C
IIOMOILIBIO KOpHSA N-U
CTETIEHHU, CTETICHH C
panoOHaIbHBIM
ITOKa3aTeJeM.
Beimonnenune
TOKJIECTBEHHBIX
npeoOpazo-BaHUMA
BBIPaKCHU,
CoJIepKaluX KOPEHb
N-I CTENIEHHU, CTETIEHD C
panoOHaIbHBIM




IIOKa3aTcjIcM

OTpe3Ku B OKPYKHOCTH

Teopemsl 0
MIPOU3BEICHUN
OTPE3KOB XOpI,
TEOPEMBI O
MIPOU3BEICHUN
OTPE3KOB CEKYIIUX,
TeopeMa 0 KBajapare
KacaTeJbHOU, TEOPEMBbI
Yesbl 1 MeHemnasl.
HccnenoBanune, B TOM
YHCIIe ¢ TTOMOIIBI0
IU(GPOBBIX PECYPCOB,
M3y4aeMbIX KOHPUTY-
pauuii. [Tlpumenenue
JTAHHBIX TEOPEM IIpHU
peneHnn
F€OMETPUUYECKHUX
3a7a4. 3HaKOMCTBO C
MMOHSTHEM F'OMOTETHH,
C €ro MpUMEHEHHEM, B
TOM YHCIIC B
MPaAKTUYECKUX
CUTYaILUAX

CamocrosTenbHOe
OTKPBITHE (B TOM YHUCIIE C
HCIIOJIb30BaHUEM
«MaTeMaTH4YECKUX
nakeToBy»): Teopembl UeBbl
u Menenas. [Ipaktukym 1o
pELICHUIO 3a/1a4.
IIpakTukym no
IIOCTPOEHUIO
IUHAMHYECKUX MOJEIEH ¢
MIOMOILBIO TPOTrPAMMHBIX
CpENCTB.
HccnenoBatenbckas paboTta
C TIOMOIIIBIO MPOTPaMMHBIX
CPEJICTB: TOMOTETHS U €€
CBOMCTBA

DyHKIMHU

[Tonsatue «pyHKIHS.
[IpuMeHeHne CBOWCTB
GbyHKIM: HyH
(GyHKIUU, TIPOMEXKYTKHI
3HAKOIIOCTOSIHCTBA

UccnenoBarenbckas pabora
(B TOM 4ncIe ¢
UCTIOJIb30BaHUEM
«MaTeMaTHIECKUX
nakeToBy): [loBenenue




(GyHKINH, TIPOMEKYTKH
BO3pACTaHMs U
yObIBaHMS QYHKIIUH,
YeTHbIE U HEUETHBIE
(dhyHKIIMM, HAaKOOIBIIIEE
Y HauMeHbIlee
3Ha4eHUs1 QYHKIUU
IIPU PELICHNUH 33/1a4.
[MocTpoenne rpapukos
(GYHKIUH C TOMOIIBIO
npeoOpa3oBaHuil BUjA:
f(x) —f(x) + a; f(X) —
f(x +a); f(x) — kf(x),
) —f( x[), f6) — |
f(x) |. Pacio3naBanue
CTETIeHHBIX (PYHKIMIA 1
MOCTPOEHHE ICKU30B
rpauKOB CTETIEHHBIX
¢byHKLHH C
HaTypaJIbHBIMU
MoKa3aTeIsIMH pa3Hoi
YETHOCTH.
Hcnonb3oBanne
CBOMCTB rpadukoB
CTENEeHHBIX PYHKIUMN C
HaATYpaJTbHBIMH
MOKa3aTeJsIMH MIPH
peleHnH 3a/ay.
ITocTpoenue rpapukos

dymkimit y = Vx, y =

¢bynkuuu u ee rpaduka B
3aBUCUMOCTH OT
napamerpa. [IpakTukymbl
10 PEUICHHUIO 33/1au:
MOCTPOCHHE TPaPUKOB
dymkimit y=Vx ,y = Vx, y
= | X |; ¢ moMoI1IbIO
npeoOpa3oBaHuil U
pOBEpKa C
UCTIOJIb30BaHUEM
MPOTPAaMMHBIX CPEICTB




Ix, y=|x|

[TapannensHOCTD U
MEePHEHIUKYISIPHOCTh
psIMBIX (Yepe3

YTJIOBOM

KOA(PUIHIEHT).

Haxoxnenue CamocTosiTenpHoe

nepecevueHui OTKPBITHE: KaK PEIIUTh

OKPYKHOCTEHN 1 r€OMETPUYECKYIO 3a7a4dy C

MPSMBIX B MOMOIIBIO arapara

KOOpJUHAaTaXx. anreOps1?

dopMyia pacCcTOsTHUA HccnenoBatenbsckas padoTa

OT TOYKH 10 NPSMOM. (B TOM uncIie ¢

[Lnomans KCIIOJIb30BAHUEM

napasiejaorpamMmma B «MaTEeMaTHYECKUX
Bekropsl. Meton koopauHAT 4

KOOpJMHATAX, IOHATHE = ITAKETOB»): PEIICHUE

00 OpUEHTUPOBAHHOM MPaKTUKO-

TJIOILAIH. OPUEHTHUPOBAHHOMU

[Ipumenenne metona reOMETpPU 4eCKOM 3a7aun

KOOPJMHAT B METO/IOM KOOP/JIMHAT.

IIPAaKTUKO- Maremarnueckoe

OPUEHTUPOBAHHBIX COPEBHOBaHUE — PEIICHUE

TEOMETPUUECKHIX T€OMETPUYECKUX 3a/1a4

3aJla4ax, UCCIEA0BaHUE  PAa3HBIMU METOJAaMU
MIPUJIOKEHUS METO/1a

KOOpJUHAT B

BBIYHUCITUTEIBHON

MaTeMaTHKe U

nHpopMaTrke




[TpaBuiIbHBIE MHOTOYTOJIBHUKH.
OKpY>XKHOCTb U
MHOTOYTOJIbHUKH

YucnoBble N0CaE10BATENBHOCTH
U TIPOTPECCUU

[IpaBunbpHbIE
MHOTOYTOJIbHUKH,
BBIYHCIICHHE NX
9JIEMEHTOB
Brranciaenue
MIEPUMETPOB U
IUIOIAICH CIIOKHBIX
(buryp, BKIFOYAIOIINX
3JIEMEHTHI Kpyra

Onpenenenue BUI0B
MOCJIEIOBAaTCIILHOCTEH:
OrpaHUYCHHAs
IIOCJIEJOBATEIILHOCTb,
MOHO-TOHHO
BO3pacTarolas
(yObIBaromas)
IOCIIe10-BaTEIIbHOCTb.
IIpencrasnenue
OCCKOHEYHBIX
MEePUOINUECKIX
npo0eit B BUJIE
OOBIKHOBEHHBIX.
3HAKOMCTBO C
MMOHSATHEM CXOJIUMOCTH
IOCIICAOBATEIIHLHOCTH,
Hax0XJIEHUE CYMMBbI
OCCKOHEUHO
yOBIBaroIIei
r€OMETPUYECKOI
MIPOTPECCHUH.

CamocTosiTenpHOe
OTKpPBITHE: KaK HAUTH
MEpUMETP U IIOIIA/1b
CJIO)KHOH (UTypHI?
IIpakTHKyM IO PELIEHUIO
3a/1a4 MMOBBILLICHHOMN
CJI0’KHOCTH

HccnegoBaTenbckas
paborta: noseqeHue
IIOCJICIOBATEILHOCTEH — OT
TUIIOTE3bI JIO JIOKa-
3arenbeTBa. Juckyccus Ha
OCHOBE pEIICHUS 3a/1a4:
sBisgeTcs mu MMUAU
YHUBEpCAIbHBIM?
CaMocCTOSTEIIEHOE
oTkpbiTHe: MMU — MeTo
JIOKa3aTeJIbCTBA: CyMMa
YJICHOB ITOCJIEJI0-
BarenbHOCTH. [IpakTukym
10 PELIEHUIO 3aa4:
JIOKa3aTeJIbCTBO
HEPaBEHCTB U
JIOKa3aTeJIbCTBO JCIMMOCTH
MMUA




IIpumeHneHnne merona
MaTeMaTHYECKON
WHIYKITAN

I[BI/I)KCHI/ISI IINTIOCKOCTH

HentpanbHas
CUMMETpHUS.
enTpansHO-
CUMMETPUYHBIE
¢urypsl. [ToBopoT.
OceBast cummeTpusl.
Durypsl,
CUMMETpPUYHbIE
OTHOCHUTEIIBHO
HEKOTOPOU OCH.
[TapannenbHbIi
nepenoc. [lonsarue
JBUKEHUS U €TO
cBoricTBa. PaBeHCTBO
¢uryp. [Ipossrnenus
CUMMETPHUU B IPUPOJIE,
KUBOIIHCH,
CKYJIBIITYpE,
apXUTEKTYpeE.
Komnozuiuu
JBUKEHUN
(mpocreiimue
MIPUMEPBHI).
[IpumeHeHue B
pelieHnn
T€OMETPUUYECKHX 3a/1a4

HccnenoBarensckas pabora
(B TOM uncIHE C
UCTIOJIb30BaHUEM
IIPOrPaMMHBIX CPEJCTB):
KOMITO3UIIHS IBH)KEHUH.
CamocrosiTenbHOe
OTKpBITHE: GOPMYIHPOBKA
BBIBOJIOB O CBOMCTBaX
KOMIO3UIINHI JBUKCHUM.
[TpoexkT: mpeoOpazoBanws
(IBUKEHUS) B HICKYCCTBE




[ToBTOpEHmE, 0600IIECHNE,
CHUCTEMaTU3aIUs

10

OBIIEE KOJIMYECTBO YACOB
I1O ITPOI'PAMME

35

Pemenue 3amau,
WJUTIOCTPUPYIOLINX
CBSI3H MEXKIY
Pa3IUYHBIMU TEMaMU
kypca IloBTopenue,
000011IeHNE,
cUCTEMaTHU3aIus Kypca

[Tpoexkrt: «IIpeobpazoBanus
B UCKYCCTBE U
apxutekType» Mrorosas
KoH(pepeHus:
«Maremaruka — 310
KPacUBO»




HOYPOYHOE IINTAHUPOBAHHUE

9 KUIIACC
KonuyecTBo yacos
Nen/m  Tema ypoka Beero Konrpouabubie IIpakruueckne  JlaTel usyyenus
padoThI padoThI

1 Kopens n-i1 crenenu. CBoiicTBa KopHS N-it 1 03.09.2026
CTEIEeHU

5 CTC}"[GHL C palMOHAJIbHBIM TTOKa3aTelleM U €€ 1 10.09.2026
CBOMCTBA

3. DopMyIIbI IPUBEACHUS 1 17.09.2026

4. Pewienne tpeyronbHuKoB. TeopeMa KOCHHYCOB 1 24.09.2026
Pemenue npakTuyeckux 3agay ¢ 01.10.2026

5. UCIIOJIb30BAHUEM T€OPEMBI KOCUHYCOB U 1
TEOPEMBI CUHYCOB

6. ®opmyia ['epona. "<DopMyJ1a TJIOIIA N 1 08.10.2026
BBIITYKJIOTO YETBIPEX YT OJIbHUKA

7 ToxnecTBeHHbIe TPeoOpa30BaHUs BEIPAKEHUI], 1 15.10.2026
coJepKalMX KOPEeHb N-I CTEIICHU
ToxaecTBeHHbIE TpeoOpa30BaHUs BhIPAXKEHUH, 22.10.2026

8. COZIEpKAIINX CTENEHb C pallMOHAIbHBIM 1
[IOKa3aTesIeM

9. TeopeMc:t o Hp0H3BeJIeHi/H/I OTPE3KOB XOp/I, 1 05.11.2026
CEeKylIEeH U KacaTeabHON

10. IIpumenenue teopem Yesbl 1 MeHenas k 1 12.11.2026

PEIICHHUIO TCOMETPUYCCKUX 3aaaYd




[TonsTre o 6a3uce (Ha WIOCKOCTH). Pa3noxeHus

19.11.2026

11.
BEKTOPOB 110 0a3ucy
CkansipHO€E ITPOU3BEAECHNUE BEKTOPOB, 26.11.2026
12. T€OMETPUYECKHM CMBICII U BBIPAKEHUE B
JIEKapTOBBIX KOOpAMHATAX
13. HccnenoBanue kBagpaTUIHOW QyHKITUN 03.12.2026
14 Crenennble (PYHKIIMU C HATYypaTbHBIMU 10.12.2026
' NOKa3aTeJsIMH, UX TpapUKU U CBOMCTBA
15 [IpuMeneHne MeTo1a KOOPAUHAT B MPAKTUKO- 17.12.2026
' OPHUEHTHPOBAHHBLIX TEOMETPUYECKUX 3a4a4ax
16. Meroa maTreMaTH4E€CKON MHAYKIIMHU 24.12.2026
17 Pemenne 3a1a4 Ha CIOKHBIE IPOLIEHTHI 14.01.2027
' (uHaHCOBas MaTEMaTUKA)
18 CymMa 6eckOHEeuHO yObIBaroIei 21.01.2027
' T€OMETPUYECKON MTPOTrPECCUU
Brluncnenue nepuMeTpoB U III0IMmaen 28.01.2027
19. CIIOKHBIX (UTYp, BKIIOYAIOIINX AJIEMEHTHI
Kpyra
20. [lenTpanpHas cuMMeTpus 04.02.2027
21. ToBopoT 11.02.2027
22. OceBas cummerpus 18.02.2027
»3 Komnosumun neuxenuit (mpocreiiime 25.02.2027
' PUMEPHI)
Pemrenne 3ama4, MILUTFOCTPUPYIOIIMX CBSI3U MEXKIY 04.03.2027

24.




Ppa3JIMYHBIMU TEMaMU Kypca

Peuienue 3amad, WIUTIOCTPUPYIOIIMX CBA3U MEKTY 11.03.2027
25. pa3IMYHBIMU TEMaMH Kypca 1
Pemienue 3amad, WITIOCTPUPYIOIIUX CBSI3U MEKITY 18.03.2027
26. pa3Iu4YHBIMUA TEMaMH Kypca 1
Pewrenne 3ana4, MILUTIOCTPUPYIOIIMX CBSI3U MEKIY 25.03.2027
27. pasIuYHBIMHA TEMaMH Kypca 1
Pemenue 3ana4, WILTIOCTPUPYIOILIMUX CBA3U MEKIY 08.04.2027
28. pa3IMYHBIMU TEMAaMHU Kypca 1
Pemenue 3ana4, WILTFOCTPUPYIOIIUX CBA3U MEXKIY 15.04.2027
29. pa3IuYHBIMUA TEMaMH Kypca 1
Pewenne 3ama4, MILTIOCTPUPYIOIIMX CBSI3U MEKIY 22.04.2027
30. pa3IuYHBIMHA TEMaMH Kypca 1
Pewienne 3ana4, HIUTIOCTPUPYIOIIUX CBSA3H MEXKIY 29.04.2027
31. pa3IMYHBIMHA TEMaMHM Kypca 1
39 Pewrenne 3ana4, WILTIOCTPUPYIOIIUX CBA3H 1 06.05.2027
' MEXIY pa3sIMYHBIMU TEMaMHU Kypca
33 [TpoexT: «IIpeoGpa3oBaHus B HCKYCCTBE U 1 13.05.2027
' APXUTEKTYPEN
34 Urorosas koHbepeHmus: «MaremaTiuka — 3To 1 20.05.2027
' KPaCHBO»
OBIHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 67
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