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HOACHUTEJBHASA 3AIINCKA

O01mas xapakTepucTuKa Kypca

Hacrosimas paGodast mporpamMmma 3JeKTUBHOTO Kypca «TpyaHbie BOIPOCHI
MaTeMaTuku. 7-9 kiacce» pa3zpaboTaHa B COOTBETCTBUM C TPEOOBAHUSIMU
denepanbHOTO TOCYJApPCTBEHHOTO O0pa30BaTEIbHOIO CTaHIApPTa OCHOBHOTO
obmero obpazoBanus (nanee — ®I'OC OOQO) u HampaBieHa Ha OPraHU3AIMIO
00y4YeHUs MaTEMaTUIECKOMY COJIEP>KaHHUIO, BRIXOAIIEMY 3a paMku DenepanbHOi
paboueit mporpaMMbl o yueOHOMY TipenMeTy «MarteMmatnkay (6a30BbI ypPOBEHB)
OCHOBHOTO 0011ero oopaszoBanus (nanee — OPII), ¢ yueTroM rcoab30BaHMs BUIOB
NESATEIbHOCTH 00YYaIOIIUXCsl, OTIIMYHBIX OT YPOUHBIX.

LIpu pazpabomxe Ilpoepammsl yuumwléanuco credyroujue OOKyMeHmbl:

— nucbMO MuHncTeperBa npocsenienus Poccniickon @enepanuu OT S5 U0
2022 1. Ne TB-1290/03 «O HampaBi€HUUM METOJUYECKUX PEKOMEHJALUN» 10
OpraHu3allid BHEYPOYHOW JEATEIbHOCTH B paMKaxX peaju3alid OOHOBJIEHHBIX
(denepaibHbIX TOCYJIapCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB HAYaJIbHOTO
OOIIIEro ¥ OCHOBHOI'O 00IIIETO 00pa30BaHUs;

— pacnopspkenue IIpaButenbctBa Poccuiickoit ®@enepanmu ot 19 Hos0ps
2024 r. Ne 3333-p «OO0 yTBep>KIEHUU KOMIUIEKCHOTO IUTaHA MEPONPUSITHI IO
MOBBIIICHUIO Ka4eCTBAa MATEMAaTHYECKOTO U €CTECTBEHHO-HAYYHOTO O0pa3oBaHUs
Ha niepuoa 10 2030 rogax.

AKTYaJIbHOCTH Kypca

B ycnoBusix peanmmzanuu TakoW CTPATETHMYECKOW 3a7ayu, KaK TOCTHKEHUE
TEXHOJIOTUYECKOTO CYBEPEHHUTETA CTPAHBI, TIepe/l MaTEMAaTUHIECKUM 00pa30BaHEM
B UHCII€ TJIABHBIX I[IOCTABJICHBI CIICAYIOIIME LEIU: Pa3BUTUE TBOPUYECKUX U
UCCIIEIOBATENbCKUX CIOCOOHOCTEH 00ydaromuxcsi, UX MOJIrOTOBKAa B IpoLecce
oOydeHHsI MaTeMaTHKe K BBIOOpY mpodeccuii, CBSI3aHHBIX C Pa3BUTUEM TOYHBIX U
€CTECTBEHHBIX HAYK M TEXHOJIOTMWA. Kak BaXKHBIM KOJWYECTBECHHBIN IMOKA3aTEIb
MOBBIIIIEHUS UHTEPECAa K MATEeMATUKE BBIJICIISIETCSI POCT KOJUYECTBA BBIITYCKHUKOB,
BBIOMPAIOIIMX HAa TOCYJAAPCTBEHHOW MTOrOBOM aTTeCTallMM 3K3aMEH 110
MaTeMaTrKe Ha MPOoGUILHOM YPOBHE.

OcBoenue mpennaraemoil Ilporpammbl CHOCOOCTBYET TMOBBIIICHUIO Y
OOy4JaromMXcss YpOBHS MOTHBAllMU K W3YYCHHUIO MATEMaTHUKH, K MPOOJDKEHUIO
u3ydenus matematuk B 10—11 kimaccax Ha yriyOJeHHOM YPOBHE U OPHEHTHUPYET
Ha BBIOOp €AMHOrO TOCYAApPCTBEHHOTO HSK3aME€Ha M0 MaTeMaTHKe Mpo(UIbLHOTO
ypoBHs. Kpome Toro, ocBoenme mnpemiaraemoro B Ilporpamme copepskanus
MO3BOJISIET PAaCHIMPUTh KPYr peliaeMblX MaTeMaTHYeCKHX 3ajJad 3a Cuer
BKJTFOUECHUS MPOOJIEMHBIX, HECTAaHIAPTHHIX 3a7a4, 3a/1a4d MPUKIATHOTO XapaKkTepa,
BBITIOJIHEHUST HCCIIEOBATEIbCKUX paboT, B TOM YHCIE C MEXIPEIMETHBIM



COJIEp>)KaHUEM, U3YUCHHS TOTIOTHUTEIbHBIX BOIIPOCOB KaK TEOPETUUECKOIO, TaK U
MPaKTUYECKOTO XapaKTepa.

[Ipenycmotpennsie [IporpaMMoit BUJIbI AESITENBHOCTH — UHIUBUIyaJIbHAS U
rpynmnoBasi TPOEKTHass M HCCIENoBaTeNbCKasg JEATEIbHOCTh — CIOCOOCTBYIOT
Pa3BUTHIO TO3HABATEIBHBIX, PETYIATUBHBIX H KOMMYHUKATHBHBIX YMEHUU
oOyuatomuxcsa. I[lporpaMma COOTBETCTBYeT UJeE paCIIUPEHHS MPHUKIAIHOM
HAIpPaBJIEHHOCTH Kypca MaTeMaTHKX Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHUsI.
Peanuzamus kypca cnocoOCTBYeT BBISBICHHIO TaJaHTIMBBIX U OJApEHHBIX
0Oy4Jaronuxcs, MoAAePKKE X TATAHTOB U PA3BUTUIO CLIOCOOHOCTEH.

B OOJIBIIMHCTBE TeM Kypca npernoiaraeTcs BBITIOJIHEHUE
UCCIIeI0OBATENbCKUX paboT. YueOHOe uccieloBaHre Mo MaTeMaThke B 7-9 kiaccax
IpenoiaraeT mojdydeHne CyObeKTUBHO HOBOTO I OOYYaIOIErocsl pe3yibrata u
HampaBlieHO Ha (OpPMHpPOBAHHE WCCIECIOBATEIILCKUX YMEHUI: BBIJCICHUE
npo0JieMbl, OpraHM3alys U aHAIW3 JaHHBIX, BBIIBIKEHUE THIOTE3bI, MPOBEpKa
TUMOTE3bl, (OPMYJIMPOBAaHWE BBIBOJAOB M TPEJACTaBICHHUE pE3yJNbTaTOB Ha
rpaMOTHOM MaTeMaTudeckoM si3bike. [Iporpamma moxeT ObITH BOCTpeOOBaHa
O0Oy4arOIIMMUCS, KOTOPbIE UMEIOT UHTEPEC K U3YUCHUIO MaTEeMaTUKU, TOTOBSTCS K
YYaCTHUIO B OJMMIIUAJaX MIKOJFHUKOB M0 MATEMATHKE U YTITyOJIEHHOMY U3YYEHHIO
MaTeMaTUKHU Ha YPOBHE CpeIHEro o0IIero oopa3oBaHusl.

Heab u 3aqa4uu Kypca

Peanmzamust kypca sBIsIeTCS HEOTHEMIIEMOM YacThi0 00pa30BaTEIHLHOTO
mporiecca, oOecmedrMBas B TOM  4YHCIE€  BO3MOXHOCTH  (popmMHpOBaHUS
o0pa3oBaTeNbHBIX MPOTPAMM PA3IMYHOTO YPOBHS CIOKHOCTU W HANpPaBIEHHOCTH
C ydeToM o00Opa3oBaTeIbHBIX IOTPEOHOCTEH M CIIOCOOHOCTEH O0O0ydYaroIuxcs,
BKJIFOYAsi OJAPEHHBIX JETE.

[leas IIporpammbl — oOecneyuTh HWHIUBUIyAIbHBIE TMOTPEOHOCTH
oOyJarommxcs B M3YYCHUH COJEP)KaHWsS MAaTeMAaTHUKH, BBIXOJAIIETO 3a PaMKH
porpamMmbl 0a30BOTO YPOBHS.

3agaum Kypca:

1. TloBblllieHWE YpPOBHA MaTEeMaTHYECKOM TOJATOTOBKH OOyYaronmxcs,
pa3BUTHE YCTOMYMBOTO MHTEpPECa K ydeOHOMY mpenmMeTy «MaremaTukay.

2. Pa3BuTHE TBOpPYECKHX CIOCOOHOCTEH, MPOCTPAHCTBEHHOIO BOOOpaXKEHUS,
TEOPETUYECKOTO MBINIICHUS U MAaTeMaTHUYEeCKOW WHTYHIIMH, YMEHUN pacCyXIaTh
JIOTUYECKH U aHATM3UPOBATH CUTYAIUH.

3. VYrnyOnenue U 3akperuieHMe 0a3oBbIX 3HaHUM, (opmupoBaHue
YCTOWYMBBIX HABBIKOB PEIICHUS HECTAHIAPTHBIX M OJUMITHATHBIX 33]1a4, OCBOCHUE
HECTaHJAPTHHIX IMOIX0I0B U OPUTHHAIBHBIX PEIICHUH.



4. O3HakoMJIEHHME C JIONOJIHUTEIBHBIMM  pa3lejlaMd  MaTEMAaTHKH,
BBIXO/ISIIIUMU 332 paMKH 0a30BOT0 Kypca.

5. Bocriuranue caMOCTOSITENIbBHOCTH, HACTOMYMBOCTH M OPTaHU30BAHHOCTH B
XO/I€ PEIlIeHUs CIOKHBIX 3a/1a4.

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

7. lloaroroBka oOy4aroIIMUXCid K YYacTUIO B UIKOJBbHBIX, PallOHHBIX,
TOPOJICKMX, pPETrHOHAIbHBIX, BCEPOCCUUCKHX OJIMMIMAAAaX, KOHKypcax H
COpPEBHOBAHMSIX [0 MaTEeMaTHKE.

8. IloBbllieHWE ypOBHS T'PAaMOTHOCTH B  OOJIACTH  HUCIIOJIb30BAHUS
«MaTeMaTUYEeCKUX TaKeTOB», OOECIEeUMBAIOIINX aBTOMATU3AIMIO MPOIIECCOB
MOUCKa, aHanu3a, OoOpaOOTKH, co3daHus, neperaadyu, dopmanuzanuu (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 MBILIUICHUS Ha
OCHOBE  HCHOJb30BaHUS  LUQPPOBBIX  MHCTPYMEHTOB (B TOM  4HCIE
«MaTeMaTUYECKUX IMAKEeTOB») B 00JACTM MOJCIHUPOBAHMS, HMUTAUU U
UHTEpHpeTalui aOCTPAKTHBIX MAaTEMaTUYECKUX OOBEKTOB U 00pa3oB B BHUIE
pa3IMUHBIX BHU3yalIM3aluii (B TOM 4YHCIE MPOCTPAHCTBEHHBIX OOBEKTOB).
[Iporpamma pa3paboTaHa ¢ y4yeTOM peKoMeHnauuil QeaepanbHOil padbouei
nporpaMmbl  BOCHHUTaHUSl. B 4YacTHOCTHM, OHA y4YWUTHIBa€T IICHXOJIOIO-
Nearornyeckue OCOOEHHOCTH COOTBETCTBYIOIIEH  BO3PAacCTHOW  KaTeropuu
oOydJarommxcs.

Takum obpazom, peanuzayus Ilpoepammel coodelicmeyem NOLYYEHUIO
CeOYIoOuUX pe3yibmamos:

— JTOCTUKEHUE oOy4Jaronmmucs IUTAHUPYEMBIX JUYHOCTHBIX,
METaNpeAMETHBIX W TMPEAMETHBIX pPE3yJbTaToB, B T. Y. COOTBETCTBYIOIIHUX
yriayOJ€HHOMY YPOBHIO U3YYEHUSI MAaTEMAaTUKH;

— pa3BUTHE JIMYHOCTU OOydarolmuxcs, (popMHUpPOBAaHUIO U YJOBIETBOPEHUIO
UX COIMAJIbHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;

— camopeanu3aiys 00yJaroImuXCs.

MecTo Kypca B 00pa3oBaTeJIbHOM Ipouecce

Bo ®I'OC OOO pns o0si3aTe’abHOr0 OOy4YEHUs YTBEPKIEHBI JIBA YPOBHS
OCBOEHHMSI padOYMX MPOrpamMM [0 MaTeMaTuKe: 0a30BbIi U yriayOJeHHbIN, HaUnHas
c 7 xnacca. ConepkaHue NporpaMMmbl 1Mo Marematuke (yriayOJeHHBbIM YpOBEHB)
HAIpaBJIEHO Ha YJAOBJETBOPEHHE TMOBBIIIEHHBIX 3allPOCOB  OOyYarommxcs,
cTpeMsuuxcsa K Oosee TiyOOKOMY OCBOCHHMIO TMPEAMETHBIX PpEe3yibTaToB.



[Iporpamma kypca «TpyIHbIE BONPOCH MAaTEMATUKW HAIlpaBjeHa Ha PACIIMPEHUE
3HaHUU O00Y4YaroIIMXCS MO MaTeMaTHKE AJI1 KJIAcCOB C 00sI3aTENIbHBIM 0a30BBIM
YpOBHEM O0yUYEHUSI MaTEMATHKE.

TemaTndeckoe IUTaHUpOBaHUE B Iporpamme Kypca «TpyaHsie BOIpOCEHI
MaTE€MaTUKW» COCTABJIEHO TaK, YTO PACIpeNesIEHUE COAECPKATENbHBIX Pa3JeioB B
HEM CHHXPOHHM3HWPOBAHO C 00S3aTeNbHOM MporpaMMoil 0a30BOTO  ypPOBHS.
Peanuzamus copepxaHust mpeziaraercss B (opmax, OTIMYHBIX OT YPOUYHBIX.
Cnegyer OTMETUTB, YTO JAHHBIM KypC B OCHOBHOM WIKOJIE BBICTPAWBAETCS HE
TOJIBKO Ha PACIIMPEHUH MAaTEMaTHYECKOI0 CojiepKaHMsl 0a30BOT0 ypOBHS, HO U Ha
NOBBILICHUH YPOBHSI CIIOKHOCTH 3a/1a4, IPEJIaracMbIX I PEILICHHUS.

Pabouas mporpamma  kypca  «TpynHble  BOHOpOCBl ~ MaTEeMaTHKN»
IpeaHa3HayeHa g peanu3alud B 7-9 kiaccax M HampaBiieHa Ha JOCTUXKEHUE
OOy4YarOIIMMUCS IUIAHUPYEMBIX pe3ynbTaToB. [locnenoBaTeIbHOCTh U3YUEHUS TEM
Kypca COBIAJaeT IO BPEMEHU C HU3YYEHUEM Kypca MaTeMaTHUKd (anreOpsl u
T€OMETPUH) OCHOBHOM IIKOJBI 0a30BOr0 ypOBHSA, BCE TEMbI MO BO3MOXXHOCTHU
CUHXPOHU3HMPOBaHbl € 0a30BbIM KypCOM MaTe€MaTHKU IO Kiaccam. TeMbl MO0
anredpe ¥ reOMETpPUM YEPEaYIOTCs, YTO MO3BOJISIET MAKCUMAJIBHO MPUOJIM3UTD UX
10 BpEMEHU U3yUYEHUSI K OCBOEHHUIO 0a30BOro Kypca.

[Tpu peanuzanuu [Iporpammel nepBast 3aa4a y4uTeNsl COCTOUT B TOM, YTOOBI
co3gaTb HEOOXOAMMBIE YCIOBUA JUIsI TPUOOPETEHUS M PA3BUTHUS yMEHUH,
CBSI3aHHBIX C MPOBEJECHUEM HMCCIIEJOBAHUN Ha MAaTEMAaTUYECKOM cojaepxaHuu. [
penieHus 3Toi 3a1ayu B [Iporpamme 0003Ha4€HO MECTO U CPOPMYIIUPOBAHBI TEMBI
JUISL IPOBEJIEHUS UCCIIEA0BATEIBCKUX PadOT.

Bropas 3amaua yuurens mno peamusaunu lIporpammbr  cBs3aHa C
BO3MOYKHOCTBIO CO3/IaTh yCIOBHUA JIJIsi 0OpabOTKH U MpeCcTaBiIeHUsT HHOOpMAIUu
HAyyHOro coJepkaHus (B TOM 4YHCIE€ C HCIHOJIb30BAHHEM ITM(PPOBBIX
WHCTPYMEHTOB) TNpH OpraHu3ali HHIWBUAYAJIbHOM W TPYNIOBOM MPOEKTHOU
NEeSATEITbHOCTH.

Jns  ycnemHoOW peanu3aluu  CLIEHAPUEB IPOEKTOB  PEKOMEHAYETCS
UCIIOJIb30BaTh IE€PCOHAIbHBIE KOMIIBIOTEPHl C YCTAHOBJIICHHBIMH O(HCHBIMU
IporpaMmMaMu 1 JOCTynoM K cetu IHTepHeT (Kak MUHUMYM OJIMH KOMIIBIOTEP IS
KaXXJI0W TPYIIIbI).

®opmbl  1EATENBHOCTH OOYyUYaIOIUXCsl MPEeayCMaTpUBAalOT AKTUBHOCTh U
CaMOCTOATENbHOCTh, COYETAIOT WHAMBUAYAJIbHYIO M TpPYNIOBYIO paboTy,
OTIIMYAIOTCS OT YPOUHBIX O0Jiee IHUPOKUM HCIIOIb30BAHUEM UCCIEA0BATEIbCKON U
NPOEKTHOM  AESATENbHOCTH, pEIIeHWeM  HECTaHJapTHBIX 3aJad  Hu  Jp.
CTpyKTypHUpOBaHUE TEMATHYECKOrO IJIaHUPOBaHMS B [Iporpamme cOOTBETCTBYET
HOPSAIKY M3YyUEHUsl pa3fesioB U TeM aireOpbl U T€OMETPUU B OCHOBHOM IIKOJIE U



TEM caMbiM O00€ClEeYMBAET MPEEMCTBEHHOCTh YpPOUHOM H  BHEYPOUHOMU
NESATEIbHOCTH.

Peanuzamus IIporpaMMmbl mpeanosaraeT CcodeTaHUE pPasIUyHbBIX  (HopM
IpyNIoBoil paboThl (IUCKYCCHsI; MAaTEMAaTUYECKOE COPEBHOBAHUE; IMPAKTUKYM;
BBIOOp TEMbl MPOEKTa, IUIAHUpPOBaHUE paldOT, paclpenesieHue poJie,
B3aMMOOLICHKA MpPU BBIIIOJIHEHUH TPYIIOBBIX IPOEKTOB M HCCIEI0BAaHHI) U
WHIMBHUIYaIbHON paboThl (BBIMTOJHEHUE MHAWBUIYAbHOTO MCCIEIOBAHUS, B TOM
YHUCclie C HCIOJb30BaHUEM LHU(PPOBBIX HHCTPYMEHTOB; MPOBEICHHE YCTHOTO
00OCHOBaHUS MPU PELICHUH HECTAaHAAPTHBIX 3ajad, 33[a4 MOBBIIIEHHOIO YPOBHSI
CIIOKHOCTHM; IIOCTPOCHME MAaTEMaTUYECKUX MOJEJIEH, WX HCCICIOBaHUE;
UHTEpHIpETalys  IOJYYEHHBIX  PE3yJbTaTOB NPH  PEIIEHWH  337a4  C
MEXIPEIMETHBIM M TMPAKTHYECKUM COJAEpPNKAHUEM; IIOMCK, HHTEpIpeTalus,
npeoOpa3zoBaHue u npUMEHEHUE MaTeMaTU4YeCKON uH(popManuy;
CaMOCTOATENILHOE OTKPBITUE HOBOrO MaTeMatuyeckoro ¢akra). Mcnonb3zoBanue
Takux (opM pabOThl MOMOTraeT pa3BUBATh Y OOYUYAIOIIUXCS, C OJHOH CTOPOHBI,
HaBbIKM BOCHPUATHSA HOBOM MH(OPMALIMU MPU Pa3IMUHBIX opMax ee MoJauH, a C
JPYroi CTOPOHBI — aKTUBHOCTb, CAMOCTOSITEIBHOCTb U CITIOCOOHOCTH K TBOPYECTBY.
OcBoenue lIporpamMMsl JODKHO JAOINOJHATE M Pa3BUBAaTh 3HAHWS W yMEHUS
oOydaronmxcss B 00JacTM MaTeMaTUKHU, OPHUEHTHPOBATh MX Ha OOy4YeHHE B
CpeHEeW IIKOJieé B KjaccaxX, MNpeaycMaTpHUBAIOIIUX OCBOCHHE MAaTEMaTUKH Ha
yrayOJ€HHOM YPOBHE, B YACTHOCTH TEXHOJIOTMYECKOTO MpOQuis, a TakKe
CIIOCOOCTBOBAThH COLMATBHOMY (DOPMHUPOBAHUIO JIMYHOCTH O0YUYaIOIIUXCS.

[Iporpamma Kypca paccuntana Ha 204 yaca B Te€U€HHE TPEX JIET OOYYCHHS B
7-9 xnaccax (68 4acoB B KaKJOM KJacce) MpU MPOBEACHUU 3aHITHI OJIMH pa3 B
HEJENI0 1O 2 aKaJIeMMYECKMX Yaca KaKJI0€ WIM JBa pa3a B Heaemo no 1
aKaJieMruueckoMy dacy Kaxjaoe.llenecooOpa3sHbIM SIBISIETCS 4YepeqoBaHHE TEM
3aHATHI C anreOpandecKuM U FTEOMETPUUYECKUM COACPKAHUEM.

B 3aBHCMMOCTM OT KOHKPETHBIX YyCIOBUM peanuszauuu I[Iporpammer u
KOJIMYECTBa 00y4aroIuXcs AOMyCKaeTcsl (pOpMUPOBAHUE TPYIIIT U3 00YUAIOIIUXCS
pa3HBIX KJaccoB B Ipexenax ofgHoOW mapamtenu. IIporpamma Moxer
pealin30BbIBaThCSl  00pa30BaTENbHON OpraHU3alUeil CcaMOoCTOATENbHO MO0 Ha
OCHOBE B3aUMOJEHUCTBUS C JPYrMMU OpraHU3alUsMH, OCYIIECTBISIOLIUMHU
00pa30BaTeNbHYIO 1E€ATEIbHOCTb.

[To ycMOTpeHHIO YUUTENS] HEKOTOPBIE 3aHATHS MOTYT OBITh MCKJIIOUEHBI WM
3aMeHeHbl. PexoMeHayeTcs BKIIOYUTh B IIporpamMy pernoHanbHbI KOMIIOHEHT:
PKCKYpCUM Ha TNPENNpUsTUS, B PETHOHAJIbHBIE MY3€H, BY3bl TEXHUYECKOU
HAIpPaBJIEHHOCTU [JIsl TOBBIIICHUS HMHTEpeca OOYyYaroIIMUXCS K IMPAKTUYECKOMY
U3YYEHUIO TPOQECCuii, CBA3aHHBIX C MATEMaTHUKOM.



COAEPXKXAHUE JIEKTUBHOT'O KYPCA
«TPYJHBIE BOITPOCbBI MATEMATHUKN»

7 KIIACC

DJieMeHThI ucTopur. O01mKe NOHATHA reoMeTpur. OCHOBHBIE (PUTYPBHI

Hctopusi BO3HUKHOBEHUS W pa3BuTus reomerpuu. [loHsATHS: akcmoma,
TEOpEMa, CBOMCTBO, MPU3HAK, JOKA3aTEIbCTBO, OnpenencHue. MHCTpyMEHThI s
W3MEPEHUN W TIOCTPOEHHUM. B3anMHOE pacloJIOKEHUE TOYEK HA IPSIMOU.
N3mepeHne [MHBI  OTpE3Ka, PACCTOSHHE MEXAYy TO4dkKamMu. B3auMHoe
pacnosio)keHue nOpsaMbIX. Jlomanas. Bupasl  siomaHbiX.  JlMHa  JIOMaHOM.
MmuoroyronsHuku. Ilepumerp MHOroyrosbHuka. lIoHsATHE O BBIIYKIBIX U
HEBBIMYKJIBIX MHOTOYTOJIBHUKAX.

Yucaa u BpruuciaeHus. Jleaumocrs

[Tpuznaku nenumoctu: GOpMYIHPOBKA M JTIOKA3aTeNIbCTBO. Perienue 3amad
MOBBILIEHHOM  CJIOXXHOCTH Ha JEJIUMOCTb. PelleHue CrKETHBIX — 3aJad
apu(PMETUIECKUM METOOM.

Hccnedosamenvckas paboma: NeIUMOCTb U €€ CBOMCTBA.

AJuiredOpanyecKue BbIPpaKEeHUA

CrerneHd, MHOTOWIEHbI, MpeoOpa30BaHUE MHOTOWICHOB, JCUCTBUS C
MHOrO4YiIeHaMu. MHOTo4JieH CcTaHAapTHOro Buja. CreneHb MHorousieHa. KopHu
MHOroujieHa. HaxokneHue KOpHEM MHOrowieHa. J[oka3aTenbCTBO TOXKAECTB.
Pa3Hble MOAXO/bI K 10KA3aTEIBCTBY TOXKIECTB.

Hccnedosamenvckas paboma: Kak HaWTU 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

Jluneiinble ypaBHEHHMST M UX cHUcTeMbl. OmnpenelieHHe 4YHciia KOpPHEH
JMHEMHOIO0 ypaBHEHUA. PellleHue JMHEWHBIX YpPaBHEHUHM, COJEPKAIIMX 3HAK
Moayns. PelieHue nMHENMHBIX ypaBHEHMM C napaMmeTpamu. PemeHue cucrem
JIMHEMHBIX YPABHEHUH Pa3HbIMU METOJAMHU.

HUccneoosamenvckas paboma: NVMHEHHBIE YypaBHEHUS, COAEpKalUue 3HAK
monyinsa. IloctpoeHus ¢ momMoIlIbl0 TUPKYJAss W JuHedkun OOOCHOBaHUS
MIPOCTEUIINX IIOCTPOCHUM, JTaIlbl 3a1a4d Ha I[OCTPOCHUS, PELICHHUE 3a1ad Ha
IIOCTPOCHHUE UPKYJIEM U JIUHEUKOMU.

OceBasi cummeTpus



@urypsl ¢ oceBoM cuMmmeTpuer. lIpumepsl cuMMeTpuM B OKpyKarolleM
MUpE.

IIpoexm: cUMMETpHS B OKPYKAIOILIEM MUDE.

MHOroyrojibHUKH ¥ reOMeTpUIeCKHe HEPaBeHCTBA

CyMMa BHYTPEHHHX YIJIOB MHOTOYTOJIbHUKA Y BHEIIHHMX YIJIOB BBITYKJIOTO
MHOTOyToJbHUKA. COOTHOHIEHUSI MEXIYy CTOPOHAMHM W YIJIaMH TPEYrOJIbHHUKA.
HepaBenctBo TpeyrosmpHuka. HepaBeHcTBo o jmnmHe somaHou. HepaseHcTBO
MEXKy NEPIEHAUKYIIAPOM U HAKJIIOHHOU. PaccTostHuEe OT TOUKM 10 IPSAMOM.

Hccnedosamenvckas paboma: reoMeTpUIECKUE HEPABSHCTRA.

DOyHKIMHA

[louck oOnmacTu ompeAeleHUss W MHOXECTBAa 3HAYCHUH  (QYHKIUU.
Hcnonb3oBaHre pas3iuyHbIX CIOco00B 3amaHus (QyHkuuu. Hcmonb3oBaHue
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: cpaBHEHUE CBOUCTB QYHKIIUU U UX TPadUKOB
B 3aBUCUMOCTH OT I1ApaMETPOB.

I'eomeTpH4eckue MecTa TOYEK

B3anmHOE  pacnosiokeHHE ~ OKPY)KHOCTM M npsamou.  IIpumeps
F€OMETPUYECKUX MECT TOUEK Ha IJIOCKOCTU. MEeToJ T€OMETPHUUECKUX MECT TOYEK
IIPU PEIIEHUU TEOMETPUUECKUX 3a/1a4.

8 KUIACC

Yucaa v BIYMCICHUSA

KBanparHeiii kopeHb. BpinmonHeHune omnepauuii ¢ HppalUuOHAIbHBIMU
YUCIIAMH.

AJsiredOpanvecKue BbIPpAKEHUA

JpoOHO-paimoHaIbHbIE BBIPAXKECHUS. Crenenu. Brimonnenue
TOJIECTBEHHBIX IPEOOPA30BAHUIN PALIMOHATIBHBIX BBIPAKEHUH.

IlenTpajibHasi CHMMeETPUA

@opMyIMpOBKa ONPENEIICHUs W J0KAa3aTEIbCTBO CBOMCTB LIEHTPAJIbHO-
CUMMETpUYHBIX (uryp. Jlenenue oTpe3ka Ha paBHbIC YaCTU C MOMOUIbIO LIUPKYJIS
u nuHeriku. WccnegoBaTenbekas padoTa: CBOWCTBA HEHTPATbHO-CUMMETPUYHBIX
duryp.

Ilpoexm: neHTpanbHasi CHMMETPUS B OKPYKAIOIIEM MHUPE.

YeTbIpéxyroJibHUKH

[lapamnmenorpamm, €ro mNpu3HAKW W CBOWCTBA. [IpAMOyroiabHUK, pPoMO,
KBaJIpaT, UX TMPU3HAKU W CBOWCTBA. Tpanernus. PaBHOOenapeHHas Tpamerus, e



CBOMCTBA W Npu3HaKku. CpeaHsis JTMHMS TPEYTOJIbHUKA U CPEIHSS JTMHUS TPaleuu.
CBolicTBa U NIPU3HAKYU CIELUATIBHBIX BUJIOB YETHIPEXYTOJIbHUKOB

Hccneoosamenvckas paboma: 3HaAKOMbIE U HE3HAKOMbBIE YETHIPEXYTOJIbHUKH.

YpaBHeHUs U HEPABEHCTBA

OmnpeneneHne paBHOCWIBHBIX ypaBHEHUU. [I[pumMeHeHne CBOMCTB ypaBHEHHMIA
C oaHOW mnepemeHHOM. OrmpeneneHue KOJIMYECTBA JIEUCTBUTEIBHBIX KOpHEU
KBaJIpaTHOTO  ypaBHEHHA. PemieHue  IpoOHO-pallMOHANBHBIX  YpPaBHEHHUH,
CBOJSIIMXCA K JIMHEWHBIM WJIM K KBAJPAaTHbIM YPaBHEHUSIM, HCIOJb30BaHHE
METOJla 3aMEHbl IEpPEeMEHHOH. PeleHHMe TEKCTOBBIX 3a4ad aiaredpanyeckum
criocoboM: mepexo, OT CJIOBECHOHM (OPMYJIMPOBKM YCIOBUS 3aJadyd K
alreOpandyeckodl  MOJENM  IIyTeM  COCTaBJIEHMsSI  ypaBHEHHUS;  PELICHUE
COCTABJIICHHOTO  ypaBHEHMs;  MHTeprpeTauuss  pe3yibrara. ['paduueckas
WHTEPHIPETALUs YPABHEHUN C ABYMSI IEPEMEHHBIMHU.

Pemenne cucteM ypaBHEHHH, B KOTOPBIX OJHO W3 YPaBHEHHUH HE SIBISACTCS
JUHENHBIM. ['paduueckas HHTEpHpeTalusi pelIeHus YpaBHEHUS C JByMs
NIEPEMEHHBIMM W CUCTEM YpPaBHEHMM ¢ JByMs IEpEMEHHbIMH. Pemenue
HEJIMHEWHBIX HEPABEHCTB U UX CHUCTEM. PelleHne HepaBeHCTB, COAEpKALUX 3HAK
monyisa. M3o0paxeHue penieHus HEpaBeHCTBA C OJHOM NMEPEMEHHOM M CUCTEMBbI
HEPABEHCTB HA KOOPJMHATHOW IPSMOM, 3alIMCh PELICHHS C ITOMOIIBI0 CUMBOJIOB.
HepaBeHCcTBO ¢ AByMsl mepeMEHHbIMU. ['paduyeckuil METOJl pEIIEHUsT CUCTEM
HEPABEHCTB C JBYMs IIEPEMEHHBIMU.

Hccneoosamenvckas paboma: paBHOCWIBHOCTD U CJIEJICTBHE.

Hccnedosamenvckasa paboma: rpaduueckas HHTEpHpeTalus ypaBHEHUH C
JBYMS IEPEMEHHBIMM.

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

IIpeoOpa3oBanue moaoodust

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

Hccnedosamenvckas paboma: 4to Takoe ¢ppaxran’?

Jloka3aTe/ibCTBA HEPABEHCTB

OneHka 3HauYeHUs BBIPAKEHUS C UCIIOJIb30BaHUEM HepaBeHCTB. [IpuMmeHeHue
CBOMCTB HEpPAaBEHCTB B XoJ¢ pemeHus 3anad. OnpeneneHue paBHOCUIBHBIX
HEpaBEHCTB. J|0Ka3aTenbCTBO HEPABEHCTB. PelieHne TEKCTOBBIX 3a7a4 C TOMOIIIBIO
JIMHEWHBIX HEPABEHCTB C OAHOU MEPEMEHHOM.

HUccneoosamenvckas paboma. TMHENHOE HEPABEHCTBO C OJIHOM MEPEMEHHOM
C IapaMeTpoM.

IIpsiMoyroJibHbIE TPEYTOJIbHUKH



Teopema [ludaropa n e€ npuMeHeHue NMpU PEIICHUU MPAKTUYECKUX 3ajad.
Jloka3aTenbCTBO COOTHOWIEHWA MEXAY HPOMOPUMOHAIBHBIMA OTPE3KAMU B
IPSIMOYTOJIBHOM TPEYTrOJIbHUKE (BBICOTA, MPOBENEHHAS W3 BEPIIUHBI IPSIMOTO
yria; METpUYECKHUe COOTHOIIeHUus1). [IpuMeHeHne COOTHOIIEHW TpHU peuieHuu
T€OMETPUUECKUX  3aJady. |pUroHoMeTpuueckue (QYHKIUHM OCTPOTO  yria
IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA (CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC). 3HaYEHUs
TPUTOHOMETpUUYeCKUX (QyHKIMM s yriaoB 30°, 45°, 60°. Pemenue 3amau c
UCITOJIb30BAHUEM TPUTOHOMETPUYECKHUX (DYHKIIMIA.

Ilpaxmuxym: permieHne NpakKTUKO-OPUEHTUPOBAHHBIX 3a7a4.

Mamemamuueckoe copesHoganue: pelIEHNE 3a1a4 pa3HbIMU METOJAMH.

DOyHKIMHA

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

Yucsia ¥ BBIYMCJICHUSA: 1eJTUMOCTh

@opMyIMpOBKA ONPEACIECHUSA NEIMMOCTH HALENIO, YUCEJ, CPAaBHUMBIX IIO
JAHHOMY MOJyYJIt0. BrpimonHeHue peneHuss ¢ ocTarkoM. Jloka3aTenbcTBO H
IIPUMEHEHUE CBOMCTB CpPABHEHUM MO MOAYIr0. HaxokaeHue OCTaTKoOB CyMMBI U
IIPOU3BEAECHUSA 110 TaHHOMY MOJYJIIO.

HUccnedosamenvckas paboma: NeIuMOCTb.

9 KIIACC

YpaBHeHHS U HEPABEHCTBA

bukBagpaTHble ypaBHEHUs. MeTonbl pPAaBHOCWIBHBIX MpeoOpa3oBaHUiA,
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 MepeMeHHbIMU. Perienue ApoOHO-pallnOHAIbHBIX YpaBHEHUN
u HepaBeHCTB. [TocTpoenue rpadukoB ypaBHEHHI, B TOM YHCIIE C UCIIOJIb30BAaHUEM
uuppoBbIX pecypcoB. IlpuBoauTh TpaduuecKyro HMHTEPIPETALUIO pPELICHUS
YpaBHEHUS C IByMs NIEPEMEHHBIMU U CUCTEM YPAaBHEHHU C ABYMs MEPEMEHHBIMHU.
HccnenoBanne CHCTEM HEIMHEWHBIX YpaBHEHUW C TnlapaMmeTpom. Pemienue
HEPaBEHCTB C JBYMS IEPEMEHHBIMU U UX CUCTEM.

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

Pemienue TpeyrosibHUKOB

Teopema CHHYCOB M TeOpeMa KOCHUHYCOB, MX NPHUMEHEHHUE IPU PELICHUH
TPEYTOJIbHUKOB u PAKTUYECKUX 3a/1a4. CooTHomeHus MEKITY
TpUroHoMerpuueckuMu (QyHkuusmu. Ilpocteiimme Qopmynbl  MpPUBEACHUS,
BBIBOJIMIMbBIEC U3 TEOMETPUIECKUX cooOpakennit. Haxoxknenue paanyca onvcanHoOn



OKPYKHOCTH. @®opmyna  I'epona. Q®opmyna  IUIOIIAAM  BBIIYKJIOTO
YeThIPEXYTOJIbHUKA.

Ilpakmuxym: pelieHue T'e€OMETPUUYECKUX U TMPAKTUKO-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 [IOKA3aTelIeM LEJIbIMH YHUCIAaMU U JAECATHUYHBIMH JIpOOsSMHU.
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
KoHurypanmii. [I[puMeHeHNe AaHHBIX TEOpPEM MPU PEIICHUH TeOMETPUUYECKUX
3aa4. 3HAKOMCTBO C MOHSITHEM TOMOTETHH, C €0 MPUMEHEHHEM, B TOM YHCTE B
MPAKTHYECKUX CUTYaIHsX.

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

DOyHKUIMHA

[Tonsitue «dyukuus». IlpumeHeHue cBOWCTB GyHKIUNA: HYIW (QYHKIUH,
NPOMEXYTKA 3HAKOMOCTOSHCTBA (PYHKIMM, TPOMEKYTKH BO3pACTaHHs U
yObIBaHMS (PYHKIMHU, YETHbIE U HEYETHbIC (DYHKIIMH, HAUOOJbIlIEe U HAUMEHbILIEEe
3HaueHua (yHKUMM TpU pemieHud 3aaad. lloctpoenue rpadukoB (QyHKUUN C
noMoIneko npeodpasopanuii Buaa: f(xX) —f(X) + a; f(x) — f(x + a); f(x) — kf(x),
) —=f( x ), F() — [ 1(x) |.

Pacno3naBanue creneHHbIX (YHKIUMHA MU TOCTPOEHUE SCKHU30B TpauKOB
CTETIEHHbIX (YHKIMM C HaTypajdbHBIMU IOKa3aTeNsIMA pa3HOM YETHOCTH.
Hcnonp3oBaHne CBOWCTB TpadUKOB CTENEHHBIX (YHKIMHA C HaTypaIbHBIMU
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.



MeTtoa koopauHat

[lapannenbHOCTh M MEPHEHAMKYISIPHOCTH TOPSIMBIX  (depe3  yrioBoOi
K03 buLreHT).

Haxoxenue 1mepecedeHuid OKPYKHOCTEH H IPSMBIX B KOOpJAWHATax.
@opmyna paccTOAHUSA OT TOYKM IO MpsAMou. llnomans napamienorpamma B
KOOpJIMHATax, MOHATHE 00 OpPUEHTUPOBAHHOW Iutomiaau. IIpumeHenue merona
KOOPAMHAT B  MNPAKTUKO-OPUEHTHPOBAHHBIX  IEOMETPUYECKMX  3ajadax,
MCCIICOBAHNE IPUIOKEHHS METOJIa KOOPAMHAT B BBIYMCIUTEIBHON MATEMATUKE U
nHpopMaTHKe.

Hccneoosamenvckas  paboma:  pelieHUE  MNPAKTUKO-OPUEHTHUPOBAHHOM
r€OMETPUYECKON 3a1a4l METOAO0M KOOPAMHAT.

IIpaBuibHbIe MHOTOYT0JIbHUKUA. OKPYKHOCTH 1 MHOTOYT0JIbHUKH

[loHATHE TPAaBUIBHOIO MHOTOYTOJbHHUKA. DOpMyNbl [ BBIYUCICHHUS
AJIEMEHTOB MPaBUJIBHBIX MHOTOYT'OJIBHUKOB (CTOpOHA, pPaJWyC BIMCAaHHOM U
ONMHMCAHHOW OKpY>KHOCTEH). BbIBOA (OopMyn AJIMHBI OKPYXHOCTH M IUIOUIAJH
Kpyra. JliimHa nyru OKpy»KHOCTH, paauaHHas Mepa yria. llnomans kpyra u
IJIOIIAAb KPYTrOBOI'O CEKTOpa. BhIYnCiIeHUE NMEpUMETPOB U IUIOLIANEH CIIOKHBIX
¢Guryp, BKJIIOUAIOLIUX IEMEHTHI KpyTa.

CamocmosimenvrHoe omkpbimue. KaK HAUTH MEPUMETP U IUIOMIAAb CIOKHOU
burypsr?

Ilpaxmuxym: pemieHue 3aaa4 MOBBIILICHHON CII0KHOCTH.

YucsioBbIe MOCI€10BATEILHOCTH U MIPOrPecCum

Onpenenenue BUJIOB IIOCJIEA0BATEIIbHOCTEN: OrpaHUYCHHAs
MOCJIEA0BATENBHOCTD, MOHOTOHHO BO3pacTaromas (yOnIBaro1as)
nocieaoBaTeabHOCTh. [IpencTaBieHne OECKOHEUHBIX NEPUOAUYECKUX Jpobeil B
BUJIE OOBIKHOBEHHBIX. 3HAKOMCTBO c IIOHATHEM CXOJIUMOCTH
MOCJIEIOBATEIbHOCTH,  HAXOXJAEHHE  CYMMbl  OECKOHEYHO  yObIBarolen
reoMeTpUIECKoM nporpeccu. [[pumenenrne MeTo1a MaTeEMaTUYECKOW HHAYKIUH.

Hccneoosamenvckas paboma: TIOBEAEHUE TOCIEIOBATENBHOCTEH — OT
TMIIOTE3BI JI0 10KA3aTEIbCTBA.

JIBHKEHUSI TIIIOCKOCTH

[lenTpanbaas cummerpusi. LlenTpanpHO-cuMMmeTpudHbie Gurypsl. [ToBopoT.
OceBasg cummetpusd. PuUryppl, CUMMETPUYHBIE OTHOCHTEIIBHO HEKOTOPOMl OCH.
[TapannensHbiii nepeHoc. [loHsaTue ABUX)eHUsI U ero cBoicTBa. PaBeHCTBO duryp.
[IposiBieHHsI CHUMMETPUM B NPUPOJEC, KUBOMHUCH, CKYJBITYpE, apXUTEKType.
KoMno3unmu naBmwxeHuil (mpocteiiimue npumepsl). llpuMmeHenne B pelieHUH
r€OMETPUYECKUX 3a/1a4.



Hccnedosamenvckas paboma (¢ ucnoniv3osanuem npocpammHbuiX cCpeocms):
KOMITO3UIIMS IBH>KEHUM.



INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATHI

1) nampuomuuecxkoeo 6ocnumanus:

- MNpOsABJIEHUE HHTEpeca K NPOLUIOMY M HACTOSLIEMY POCCHMCKOU
MaTeMaTHKHU;

- ILIEHHOCTHOE OTHOIIEHHE K JIOCTHKEHHUSIM POCCUMCKUX MAaTeMAaTHKOB H
POCCHIICKON MaTeMaTU4YeCKOM UIKOJIbI, K HMCIOJb30BAHUIO ATUX JOCTHUKEHUN B
JIPYTUX HayKax U MPUKIAJHBIX cdepax;

2) epaxcoanckoeo u 0yX068HO-HPABCMBEHHO20 80CNUMAHUSL:

TOTOBHOCTb K BBIMIOJIHEHUIO OOS3aHHOCTEH TpakJaHWHA M pealn3allfil €ro
npaB;, TPEACTaBICHWE O MaTeMAaTUYECKUX OCHOBaX (DyHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBICHHUM, MPOIEAYp TPakITaHCKOTO OOIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTh K 00CYKJIEHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX C
OPAKTUUECKUM [PUMEHEHHEM JOCTHKEHMM HayKd; OCO3HAaHUE BaXXHOCTHU
MOpPaIbHO-3TUUECKUX MPUHIUIIOB B JIEATEIbHOCTH YUEHOI'O;

3) mpyoosoco 6ocnumaHusi; yCTAaHOBKA Ha aKTHMBHOE y4acTHE B pEIICHUU
NPAKTHUYECKUX 3a/lad MaTEeMaTHUeCKON HAIMpaBIIEHHOCTH; OCO3HAHUE BaXKHOCTHU
MaTEeMaTHYECKOTO OOpa3oBaHMs HAa MPOTSHKEHUU BCEH JKU3HHM IS YCIEITHON
NpOo(ECCUOHANIBHON ~ JI€ATEIbHOCTH M Pa3BUTHE HEOOXOJUMBIX  YMEHWI;
OCO3HAHHBINM BBIOOP M MOCTPOEHUE MHAWBHUIYATbHON TpaeKkTopuu oOpa3oBaHUs U
KU3HEHHBIX IIJJAHOB C YYETOM JIMYHBIX HHTEPECOB U  OOIIECTBEHHBIX
MOTPEOHOCTEH;

4) acmemuueckoeo ocnumanus. ClIOCOOHOCTb K SMOIIMOHATBHOMY
U OCTETHYECKOMY BOCTIPHUATHIO MATEeMAaTUYECKUX OOBEKTOB, 3a1ad, PELICHHH,
paccyXIeHUl; yMEHHE BUJIETh MAaTeMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) yemHocmu HayyHo20 NO3HAHUA: OpPUCHTAIUS B JCSITENbHOCTH Ha
COBPEMEHHYIO CHCTEMY Hay4YHBIX MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS YEJIOBEKA, MPUPOJABI U OOLIECTBa; MOHUMAaHHE MaTEeMaTHUYEeCKONM HAayKu
KaK cepbl YeI0BEYECKOMN NIeATENbHOCTH, 3TAllOB €€ Pa3BUTUS U 3HAYMMOCTH JIJIs
pa3BUTUSl LMBUIM3ALMHU; OBJIAJICHUE SI3bIKOM MAaT€MaTUKU U MaTeMaTH4eCKOH
KyJIbTypOH Kak CpEACTBOM  TMO3HAHUS  MHpa; OBJAJEHHUE  HABBIKAMHU
UCCIIeIOBATENLCKOM NeATEeIbHOCTH;

6) ¢uzuueckoeo eocnumarus, GopMUpoBanus KyIbmypsbl 300p06bs WU
OMOILIMOHAILHOTO ~ OJIaromoiydusi: TOTOBHOCTh NPHUMEHATH MaTeMaTHYECKHe
3HaHWS B MHTEpPecax CBOETO 3/0POBBS, BEACHMS 3A0pPOBOro o0Opa3a KU3HU
(310poBOE MUTaHUE, COATAHCUPOBAHHBIA PEXKHUM 3aHATUN U OTAbIXa, PETYJspHAs



¢uznyeckas aKTUBHOCTBH), COPMHUPOBAHHOCTH HaBbIKa pPEQIEKCHH, MPU3HAHUE
CBOETO IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPYyroro 4yeJoBeKa;

7)  9Kon02U4eCcKoeo  60CNUMAHUA: ~ OPHUEHTAllMsl HAa  IPUMEHEHUE
MaTeMaTUYeCKUX 3HAHWM i1 pemieHus 3ajad B 00JIaCTU  COXPaHHOCTH
OKpYXaIomel Cpepl, IUTAHUPOBAHWE TIOCTYNKOB M OIICHKA HMX BO3MOXKHBIX
MOCJICICTBUMA 1T  OKPY’)KAIOIICH Cpenbl; OCO3HAHWE TJIOO0ATBHOTO XapakTepa
HKOJIOTHYECKUX MPOOJIEM U ITyTeH MX PEIICHHUS,;

8) adanmayuu K U3MEHAIOWUMCS YCIIOBUAM COYUAILHOU U NPUPOOHOU CPEObL:

TOTOBHOCTh K JEHCTBUSM B YCIOBHUSX HEOIMPEAEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JeATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y JAPYTHX JIOJeH, MpUoOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIC 3HAHWS, HABBIKK W KOMICTCHIIMM W3 OIBITa APYTHX; HEOOXOIUMOCTh
(dbopMHpoBaTh HOBBIE 3HAHUS, (HOPMYIUPOBATh WAEH, MOHSITHS, THIIOTE3bl 00
00BEKTax W SBJICHUSAX, B TOM YHCJIC paHEe HE M3BECTHBIX, OCO3HABATH JACHHUITUTHI
COOCTBCHHBIX 3HAaHWUH W KOMIIETEHTHOCTEH, IUTAHMPOBATH CBOEC Pa3BUTHC,
CIIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CHUTYAIIMIO, BOCHPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TPEOYIOIIUNA KOHTpPMEpP, KOPPEKTUPOBATH MPUHUMAEMBbIC
pereHus U JehcTBUA, (POPMYJIHpPOBATH W OIEHUBATH PUCKU M TIOCIEICTBUSA,
(GhopMUPOBATH OIIBIT;

9) socnumanus UHGOPMAYUOHHOU KYTbMYPbL:

MPOSIBJICHHE WHTEpeca K HWCIOIb30BAHUIO ITU(GPOBBIX TEXHOJIOTHUH IS
ONTUMHU3AIMK TPOILIECCOB TOWCKA, aHaliu3a, 00pabOTKH, CO3daHus, Mepenayu
MaTeMaTHYeCKOW MH(pOpMAIMu ¥ BU3YyalU3alldid MaTeMaTHYSCKUX O0OOIIECHUA U
pE3yNIbTaTOB aHANIW3a; TOTOBHOCTh K HCIIOJNB30BAHUIO IU(GPOBBIX WHCTPYMEHTOB
JUISL  BBITIOJIHEHHUS Y4€OHOW NESITENbHOCTH TMPU  HM3YYCHHH MaTE€MAaTUKH;
CIIOCOOHOCTh MPUMEHSTH ITU(GPOBBIE MHCTPYMEHTHI B YCJIOBHIX peau3alliid Mep
M0 TPEIYNPEKICHAIO BO3MOXHBIX HETAaTUBHBIX IOCIACACTBUH aKTHBHOTO U
CHUCTEMATHICCKOTO PUMEHEHUS ITU(POBBIX TEXHOJIOTUH B yUSOHBIX IETIAX.

METANIPEJMETHBIE PE3YJIBTATDI

1. Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE Y4eOHbIE JelCTBUS

1) Baszosvie nocuueckue oeticmsusi:

BBISIBIIATh M XapaKTePU30BaTh CYIIECTBEHHBIC MPHU3HAKH MATEMaTHYECKUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpe/ICIICHNS TIOHATHH, YCTAaHABIMBAThL CYIICCTBEHHBIN MPU3HAK KIIACCHU(UKAIUH,
OCHOBaHWSI JiJ1s1 0000IICHHS ¥ CPAaBHECHHSI, KPUTEPUHU TIPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMymupoBaTh M  TPEOOpPa3OBBIBATh  CYKJICHHS:
YTBEPAUTEILHBIE U OTPUIATENbHBIC, EAMHUYHBIC, YACTHBIE U OOIIINE, YCIOBHBIC;



BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (akrax, JaHHBIX, HAOIIOJCHUIX U YTBEPKIACHUSX, Mpeajaratb KpUTEPUHU AJis
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JienaTh BBIBOABI C KCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JIETYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHH;

pa3dupaTh J0Ka3aTeabCTBA MATEMATUYECKUX YTBEPKACHUU (TMpSMbIE U OT
IPOTUBHOTO), TMPOBOJUTH CaMOCTOATEIBHO JI0KA3aTE€IhCTBA MaTEMaTHYECKHX
(GbakToB, BBICTpPAWBaTh ApTyMEHTAIIMIO, MPUBOJAWTH MPUMEPHI U KOHTPIPHUMEPHI,
OPUMEHSATh METOJ] MaTeMaTU4YeCKOM WHIYKIHUHU, OOOCHOBBIBATH COOCTBEHHbIE
paccyXJ1eHus;

BBIOMpaTh crnoco0 pemnieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOAAIIMA C  y4eTOM
CaMOCTOSITENTFHO BBIJICIEHHBIX KPUTEPHUEB).

2) Bazosvie uccnedosamenvckue Oeticmseusi.

UCIIONb30BaTh BOMPOCHI KakK HCCIEAOBATEIBCKUNA WHCTPYMEHT TO3HAHWS,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (hOopMUpOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIIMIO, MHEHUE;

IPOBOAUTH IO CAMOCTOSITENIFHO COCTABICHHOMY IIJIaHY OKCIIEPHUMEHT,
UCCJIEIOBAaHNE TI0 YCTAaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTUYeCKOTO OOBEKTa,
3aBUCUMOCTEN OOBEKTOB MEXIY COOOM;

CaMOCTOSITeNILHO (HOpPMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
OPOBEJCHHOIO  HAOMIOACHMS, HCCIEAOBAaHUSA, OKCIIEPUMEHTa, OLIEHUBATh
JIOCTOBEPHOCThH MOJIYUYEHHBIX PE3YJIbTaTOB, BBIBOJAOB U 0000IIEHUI;

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

3) Paboma c ungpopmayueti:

BBISIBIIATH HEJAOCTATOYHOCTh W M30BITOYHOCTH HMHGOPMANWH, JaHHBIX,
HEOOXOUMBIX JIJISl pEUIeHUs 3a1a4u;

BBIOWpATh, aHAJM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(MOPMAITUIO Pa3TUYHBIX BUIOB U (JOPM IIPEICTABIICHUS,

BEIOWpaTh (opMy mpenctaBieHuss UWHOOPMAIMUM W WLTIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, TuarpaMMaMu, HHOU rpauKoi U MX KOMOWHAIIUSIMU,

OIICHMBATh HAAC)KHOCTh MH(POPMAIIUU MO KPUTEPHIM, TPEII0KESHHBIM WU
c(hOopMyITMPOBAHHBIM CAMOCTOSITETIHHO.

2. KomMyHHKaTHBHbIC YHUBEPCAJIbHbIC y4eOHbIe 1eiiCTBUA:

BOCIIPUHUMATH U (OPMYJIUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU H
[easIMU  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIPaXAaTh CBOIO TOYKY 3pPEHUS B



YCTHBIX W MHUCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOAYy PELICHUs 3a/JauH,
KOMMEHTHPOBATh IIOJIyYECHHBIN PE3YyJIbTAT;

B X0/€ 00CYXXJI€HUS 3a/aBaTh BOIPOCHI IO CYLIECTBY OOCYKJIa€MOM TEMBI,
npo0JieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HALCJICHHbIE Ha IIOMCK
pELICHUs], COIMOCTAaBIATh CBOM CYXKIEHHUS C CYXKICHUAMH JPYTUX YYaCTHUKOB
nuanora, oOHapy»XUBaTh Pa3IMYUEe U CXOACTBO IMO3WIMH, B KOPPEKTHOH ¢opme
dbopMynTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,

NPEACTABIIATh PE3YJIbTAThl PELICHUS 3a/1ayd, SKCIIEPUMEHTA, UCCIEI0BaHuS,
IPOEKTa, CaMOCTOSATENBbHO BBIOMpPATh (QopMaT BBICTYIUIEHHS C Y4YeTOM 3ajad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH;

IIOHMMAaTh M HCIIOJIb30BaTh NIPEUMYIIECTBA KOMAHIHON M WHAMBUAYAJIbHOU
paboThl MpU pEIIEHUWH YYEOHBIX MaTEeMaTUYECKUX 3aJad, NPUHUMATh LEJb
COBMECTHOM JEeATENbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOM paloTHI,
pacnpenensaTh BUIbI padOT, JAOroBapHBaThCs, OOCYKJaTh MPOLECC U PE3yJIbTaT
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPYNNOBBIX GopMax padoThl (0OCYXaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE ILITYPMbD» M HHBIE); BBIIOJHATH CBOKO 4YacTb pabOTHl U
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. PeryasiTuBHBbIC YHHMBEpCaIbHbIE y4eOHbIE 1eCTBUA

1) Camoopeanuzayus:

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

CaMOCTOATENIBHO COCTABJIATH IUIAH, aJrOPUTM pELICHUS 3aJadd (MU €ro
4acTh), BBIOMpATh CMOCOO pEHIEHUS C YYEeTOM MMEIOIIMUXCS PECYpCoOB H
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBaTh M KOPPEKTHUPOBATH BAPUAHTHI
pELIeHH ¢ y4eTOM HOBOM MH(MOPMALIHH.

2) Camokonmponw:

BJIaJIETh CIIOCOOAMHU CaMOMPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3ynbrara
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBALIMU U Pe(IIEKCUH;

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

OLICHMBATh COOTBETCTBHE pe3yJbTaTa ACATEIbHOCTU MOCTABIECHHON IENU U
YCIOBUSIM, OOBSACHATh MPUUYUHBI JOCTUKEHUS WM HETOCTHXKEHUS LIeTH, HAaXOAUTh
OLIMOKY, AaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.



3) OMOYUOHAIbHBLIL UHMETIEKM.!

BBIPKATh 3MOLIMU MNPU H3YYCHHH MATEMAaTUYECKUX OOBEKTOB U (PaKTOB,
JaBaTh YMOIIMOHAIBHYIO OLIEHKY PELICHHUS 3aJa4u.

HPEAMETHBIE PE3YJIbTATBI

7 KUIACC:

1) Ucnonws3oBaTh MOHATHS MHOXECTBA HATYPAJIBbHBIX YHCEN, MHOKECTBA
LEJbIX YHCEII, MHOKECTBA PAllMOHATIBHBIX YHCEI [IPU PELIECHUH 33/1a4, IPOBEICHUN
paccyxJaeHuid U jaoka3arenabCTB.IloHMMaTh M OOBACHATH CMBICA MO3UIMOHHOU
3alUCU HATYPAJIBHOTO YHUCIA.

2) BbinonHATh, coueras yCTHbIE M MHUCbMEHHbBIE MPUEMbI, apu(MEeTHUECKHUE
JIEWCTBUS C PAllMOHAIBHBIMU YUCJIAaMU, UCIIOJIb30BaTh CBOMCTBA YHCEI U MPABUIIA
JNEWCTBUM, IPUEMBI PALIMOHAIBHBIX BBIYUCICHUN.

3) BBINONHATH IEUCTBUS CO CTENEHAMH C HATYPAJbHBIMU MTOKA3aTEISIMH.

4) HaxoauTh 3HAUYEHUS] YUCIIOBBIX BBIPAKECHUH, COAEpXKAIINX palliOHATbHbIE
yuciaa W CTENEHH C HATypalbHBIM I[I0Ka3aTeleM, NPUMEHSITh Pa3HOOOpa3HbIe
CIIOCOOBI ¥ TPUEMbI BBIUKCIICHUS, COCTABIATh U OIEHUBATH YHCIIOBBIE BHIPAKECHHUS
IIPU pEIICHUHU MPAKTUYECKUX 3a7a4 U 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

5) Okxpyridarh 4ucia € 3aJaHHOM TOYHOCTBIO, a TaKXke IO CMBICIY
IPaKTUYECKOM CHUTyalldd, BBINOJHATh TMPUKUAKY UM OLEHKY pe3yJbTaTa
BBIYMCJICHUW, OLICHKY 3HAYEHWW YHCIIOBBIX BBIPAXKEHHM, B TOM YHUCJIE IMpHU
pELICHUH MPAKTUYECKUX 3a/a4.

6) Pemath TekcToOBbIE 3aauyd apuU(PMETHUYECKUM CIOCOOOM, HCIOJIb30BATh
TaONHIIBI, CXEMBbI, YEepPTEXHU, APYrHe CpEACTBA TMPEACTABICHHUS JaHHBIX MpU
pELIeHUH 3a4ad.

7) Joka3piBaTh ¥ MPUMEHSTH NMPU PEUICHUHU 3a7a4 NPU3HAKU JEIUMOCTH Ha 2,
4, 8,5,3,6,9, 10, 11, npuzHaku IeIMMOCTH CYMMBbI U IPOU3BEICHUS IIEIbIX
quced.

8) ITpumeHsATh MPU3HAKK 1eTUMOCTH Ha 7 1 13.

9) PackiagpiBaTh HA MHOXKHUTENIM HATypadbHbIC YUCIIA.

10) CoOogHO omepupoBaTh MOHATHUSMH: YETHOE YHCIIO, HEYETHOE YHUCIIO,
B3aMMHO MPOCTBIE YUCIIA.

11) HaxoauTh HanOONBIINI OOIIMI TeIUTENIh U HAMMEHBIIIee 00IIee KpaTHOE
Yyucell U UCIIOJIb30BaTh UX MPH PELICHUH 337a4, IPUMEHSATh alropuTM EBKinaa.

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

13) HWcnonws3oBaTh aireOpandeckyrd TEPMHHOJIOTMIO U  CHUMBOJIUKY,
IPUMEHATH €€ B IPOIecce OCBOCHUS yueOHOro MaTepHara.



14) Vcmonb30BaTh TMOHSATHE TOXKIECTBA, BBHIMOJHATh TOXKICCTBCHHBIC
IpeoOpa30BaHus BhIPAXKEHUH, TOKa3bIBaTh TOXK/IECTBA.

15) BblnonHATe neWcTBUSA  (CIOKEHUE, BBIYMTAHUE, YMHOXKEHHUE) C
OJHOWIEHAMM W C MHOTOWIEHAMH, [PUMEHATh (POPMYJIbl COKPAILIEHHOTO
YMHOKEHHS (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 YCJIOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJla4d MOJIy4eHHbI pe3ynbrar. CTpouTh Tpadukyd JIHMHEWHBIX
bynkuuii. Ctpouts rpaduk GyHKIuU Y = [X|.

17) OnwuceiBaTh C MOMOIIBIO (PYHKIMHA H3BECTHBIE 3aBUCUMOCTH MEXKAY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHUE, LIE€HA, KOJUYECTBO, CTOMMOCTD,
IIPOU3BOAUTENIBHOCTD, BpEMS, 00bEM PabOTHI.

18) Haxoauth 3HAUCHHE (PYHKITUHN 110 3HAYCHHUIO €€ apTyMEHTA.

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

20) HUcnonw3oBaTh cBOWCTBa (PYHKUMH JUId aHaidu3a IpadUKoOB peanbHbBIX
3aBUCUMOCTEN (HyIH (DYHKIMHM, NPOMEXKYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
IIPOMEKYTKHA BO3pacTaHusi U yObIBaHMS (DYHKIIMHM, HAuOOJIbLIEE MU HAUMEHBIIEE
3HAYEHUA (PYHKIUN).

21) Ucnonw3oBaTh TpaduKu 7 UCCIAETOBAHUS MPOIECCOB U 3aBUCUMOCTE,
IIPU PEIIeHUH 3a]ad U3 IPYruX yYEOHBIX IPEAMETOB U peabHOM KU3HHU.

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

23) Bnagets nonstuem «reomerpudeckoe Mmecto Touek» (I'MT). Onpenenstsb
OMCCEKTpPUCY YIVIa W CEepeAUHHBbIM NEepHeHAMKYJIsap K oTpe3ky kak ['MT.
[lons3oBatbcs moHsteM [I'MT 1npum  [10Ka3aTenbCTBE  IEOMETPUUECKHUX
YTBEPKJICHUW U TTPU PELICHUU 3a]1a4.

24) BnageTp TNOHSTUEM KacaTe€JbHOW K OKPYKHOCTH, TOJIb30BaThCS
TEOPEMON O MEPIEHAUKYISIPHOCTH KacaTeJIbHOM M pajauyca, MPOBEAEHHOIO K
TOYKE KACAHMSI.

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

26) Jloka3pIBaTh U NPUMEHSATh MPOCTEHIINE Te€OMETPUUYECKUE HEPaBEHCTBA,

IIOHUMATHh UX HpaKTI/I‘-IeCKI/Iﬁ CMBICIJI.
8 KVIACC:



1) TloHnMaTrh ¥ WCHOJIB30BATh MPEACTABICHHUS O PACIIMPEHUU YHUCIOBBIX
MHOYECTB.

2) CBoOoagHO  omepupoBaTh  MOHATUSIMHU:  KBaJpaTHBIM  KOPEHBD,
apu(pMETUYECKUNA KBAJIPaTHBIM KOpPEHb, HPPAIIMOHAIIBHOE 4YHUCJIO, HaXOIUTh,
OLICHMBAaTh KBAJPATHBIE KOPHHU, UCIOJIb3Ys NPH HEOOXOAWMOCTH KaJIbKYJISTOP,
BBINIOJIHATh MPe0Opa30BaHMS BBIPAKEHUHM, COJEP)KAIIMX KBAJIpPaTHbIE KOPHH,
WCIIOJIb3Ysl CBOMCTBA KOPHEM.

3) Mcnonp30BaTh HaYaJIbHBIE MPECTABICHUS O MHOXKECTBE JIEHCTBUTENIbHBIX
YuCel JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYUCICHUH, U300paxaTh JIeHCTBUTEIIbHbIE
4yycia TOUKaMU Ha KOOPAWHATHOW MPSAMOM.

4) Mcnionb30BaTh 3alUCH OOJIBIIUX U MAJIBIX YUCEN C MTOMOIIBIO JECATUYHBIX
npobeit m crenenerd yucia 10, 3anuchbIBaTh M OKPYIUIATh YHUCIOBBIE 3HAYEHUS
peabHBIX BEJIUYHH C UCIIOJIH30BAHUEM Pa3HbIX CUCTEM U3MEPEHHMIA.

5) CB00OgHO omnepupoBaTh MOHATHEM OCTaTKa IO MOJIYJO, NPUMEHSTH
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 PAIIMOHAIBHOU JIPOOH.

8) DBblmonHsATh mNpuBeAcHUE anreOpanyeckux Jpodbel Kk  oOiiemy
3HAMEHATEII0, CII0)KEHHE, YMHOKEHHE, JIEIICHHE allreOpandecKux ApooOei.

9) BbIIOMHATH  TOXIECTBEHHbIE  MPeoOpa3OBaHMS  PAMOHAJIBHBIX
BBIPAKCHUM.

10) I[Ipumenars mnpeoOpa3zoBaHUsI BBIPAKEHUN ISl PEIICHUS PAa3THUYHBIX
3aJ1a4 U3 MaT€MAaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEAIBHON ITPAKTUKH.

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

12) Haxoautb JOMyCTUMBIE 3HAUYEHHSI TMEPEMEHHBIX B BBIPAKECHUSX,
coJiepKallux apuPpMeTHIeCKre KBaApaTHbIE KOPHH.

13) BoeimosnHATh MpeoOpa3oBaHusl UPPANMOHATIBHBIX BBIPAKEHUH, 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
npoyee).



17) IlepexoauTk OT coBECHOM (HOPMYTUPOBKHU 3a7a4M K €€ anreOpandeckoi
MOJIId C TIOMOILIBIO COCTaBJICHUS YPAaBHEHUS 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 NMEPEMEHHOM M UX CUCTEMBI, JaBaTh
rpauyuecKkyr0 WILTIOCTPAIlMI0 MHOXECTBA PEIICHUH HEPaBeHCTBA, CUCTEMBI
HepaBeHCTB. JloKa3bIBaTh HEPABEHCTBA.

19) IlonumaTh ¥ UCHONB30BaTh (YHKIMOHAJIbHBIE TIOHATUA U S3BIK
(TepMUHBI, CUMBOJIMUYECKHE OOO3HAUYEHUs), OMPENEIATh 3HAueHUWE (PYHKIUU IO
3HAYEHHUIO apTyMEHTa, ONPEeIeNsATh CBOMCTBA (DYHKIIMM MO ee rpaduky.

20) Ctpoutb rpaduxu (yHKIUN, ONMUCHIBATH CBOMCTBA YMCIOBOU (DYHKIIMH
no ee rpapuky. Pacrno3HaBaTb OCHOBHBIE BHUJbl YETBIPEXYTOJbHUKOB, HX
AJIIEMEHTHI, MOJb30BATHCS WX CBOWCTBAMU IPU PEIIEHUU I'€OMETPUYECKUX 3aJau.
PaznuuaTe npHU3HAKU M CBOICTBA mapajuiesiorpaMma, poMOa M MpsSMOYTOJIbHUKA,
JIOKa3bIBaTh WX M YBEPEHHO MPUMEHATh IMPU PEIICHUH TeOMETPUUYECKUX
3asay.Pacro3HaBath IEHTPAIbLHO-CUMMETPUYHBIE (DUTYpBI UM HCIOJIb30BATh HX
CBOMCTBA MPH PEILICHUH 3a7a4.

21) Bnanetrs NOHATUAMU 1O00US TPEYTOJIBHUKOB, KO3 puireHTa noaoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJAOOHBIX TPEYTOJIbHUKOB. MIMeTh npecraBiieHue o
npeoOpa3zoBaHuu MoAoOus U 0 NMoAoOHBIX (urypax. Ilonb3oBaThCsi MpU3HAKAMU
no00Msl TPEYroJbHUKOB MPU PEIICHUH TeOMEeTpUYecKux 3anad. JlokaspiBaTh U
MPUMEHSITh OTHOIIEHHUS MPOMOPIUOHATIBHOCTUA B MPSIMOYTOJIBHBIX TPEYrOJIbHUKAX.
JlokaspIBaTh U IpUMEHATh Teopemy Daneca. [I[puMeHaTs mogodre B MPaKTUYECKUX
3a/1ayvax.

22) BpBOguTh M WCHOJB30BaTh MpocTediue (GopMynbl i TUIOMIAAH
TPEYroJIbHHUKA, TapajljiesiorpaMma, poMOa U Tpamnenuu. Beraucnsate (pa3auaHbIMU
cnoco0aMu) IUIOMIAAb TPEYroJdbHUKA U IUIOIAAM MHOTOYTOJBHBIX (UTYD
(moJIB3ySICh, TA€ HEOOXOIUMO, KANBKYIATOpOM). [I[puMeHsATh MeTO TUIOIIAAeH IS
penieHus 3aa4. 3HaTh OTHOIIECHUE MJI0Iael MOA00HBIX (GUTYp U IPUMEHATH NPU
pemieHnu 3aaa4. [[puMeHsATh MOTy4YeHHbIE YMEHUS B MPAKTUYECKHX 3a7adax.

23) [IlpumeHsTh TOJIYYEHHBIE 3HAHWS Ha TNPAKTUKE — CTPOUTH
MaTeMaTUYeCKHe MOJEIM JUIsl 3aJa4 peaJbHOM KU3HU U  NPOBOJUTH
COOTBETCTBYIOLLIME BBIYMCICHUS C MPUMEHEHHEM MOJO00US W TPUTOHOMETPHUH
(moJIB3ysCh, T/I€ HEOOXOAMMO, KAJIbKYJIATOPOM).

9 KJIACC

1) CBoOOgHO oOmepupoBaTh MOHATUSMU: KOPEHb N-l CTENEHH, CTENEeHb C
pallMOHANIbHBIM [OKa3aTelieM, HAaXOAUTh KOpPEeHb N-i CTENEHU, CTENEHb C



paIMOHAIBHBIM MOKA3aTEeeM, WCIOJIb3YS TPU HEOOXOTUMOCTH KaIbKYJISTOD,
MPUMEHSTH CBOMCTBA KOPHS N-i CTENEHU, CTENEHU C pAllMOHATILHBIM ITOKAa3aTeJIEM.

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

3) CpaBHUMBaTh W YHOOPAJIOYUBATH JACHCTBUTENBHBIE YHCIA, OKPYIJISAThH
JEUCTBUTEIBHBIC YUCTIA, BBIMOIHATh MPUKUIKY PE3yIbTaTa BBIYUCICHUHN, OLEHKY
YUCIIOBBIX BBIPAKECHUIA.

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

5) PacknaneiBaTh KBaJIpaTHBIN TPEXUJieH HA JUHEHHBIC MHOKUTEIIH.

6) PemaTh HeCI0XKHbIE KBaJIpaTHbIE YPABHEHUS C TTAPAMETPOM.

7) PemiaTh HECI0KHBIE CUCTEMBI HEJIMHEHHBIX YPABHEHUH € TapaMETPOM.

8) Pemarh ypaBHEHMS, HEPAaBEHCTBA M HUX CHUCTEMbI, B TOM YHUCJIE C
OTPaHUYCHUSIMU, HATIPUMED B LIEJIBIX YHCIIAX.

9) IIpoBOaUTE HCCIIENOBAaHUS YPABHEHUI U CHCTEM YpaBHEHUH, B TOM YHUCJIE
C TmNpUMEHEHHEeM rpaduyecKuX TNpelcTaBieHuld (ycTaHaBIUBaTh, HUMEET JIU
YpaBHEHHE WM CUCTEMA YpPAaBHEHUW PEIICHUS, €CIHM HMEET, TO CKOJIbKO, U
npouee).

10) Pemiath TEKCTOBBIC 3a1a41 AJIT€OPaudeCcKUM CIIOCOOOM.

11) Ucnonbs3oBaTh ypaBHEHHSI, HEPABEHCTBA U UX CUCTEMBI JJISI COCTABJICHHUS
MAaTEMATUYECKOW MOJIEIA pPEATbHOM CHUTyalldd WM TPUKIAJIHOW 3a/1a4H,
MHTEPHPETUPOBATH NOJYYCHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

12) CBOOOIHO OIEpPUPOBATH MOHSATHUSMU: 3aBUCUMOCTH, (PYHKIHUS, Tpaduk
byHKIMKA, TpsMas MOPONMOPIMOHATIBHOCTh, JIMHEWHAass GYyHKIUS, OOpaTHas
MPOTNOPIIMOHAILHOCTE, apadosia, runepOosia, KyCOUHoO-3a1aHHast PyHKITHS.

13) HccnemoBath ¢yHKIMIO MO €€ rpaduKy, yCTaHABIMBAaThH CBOWCTBA
GyHKUuMiA: 00JacTh ONpENeNeHUs, MHOXKECTBO 3HAYEeHHM, HyIu (QYyHKIUWH,
MPOMEXKYTKA 3HAKOMOCTOSTHCTBA, MPOMEXKYTKH BO3pACTaHUs U yObIBaHUS,
YETHOCTh U HEYETHOCTh, HAUOOJIbIIIEE U HAUMEHBIIIEE 3HAYEHHU S, ACUMITTOTHI.

14) Pacno3naBath KBagpaTuuHyl0 (QYHKIUIO 10 QopMmyse, TPUBOAUTH
MpUMEPHI KBAAPATUUHBIX (HYHKIIMHA U3 peaTbHOM KU3HU, PU3UKH, TEOMETPHH.

15) Omnpenenstes mnojoXkeHue rpaduka KBaApaTUUHOM (PYHKIIMU B
3aBHCHMOCTH OT €€ KO3 (OHUITUSHTOB.

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

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

18) Ha mpumepe kBampaTudHOW (GyHKIHUH CTPOUTH Trpaduk (QyHKIUM Yy =
af(kx + b) + ¢ ¢ momorpo npeodbpaszoBanmii rpaduka Gpyukuuu y=F(x).



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

20) CpoOomHo  omepupoBaThb  MOHATHSAMH:  IIOCJIEJOBATEIBHOCTb,
apu(meTrnyeckas ¥ reoMeTpuiecKasi IpOrpeCcCHH.

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

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

23) MN3o0paxkaTh 4j€HBI IOCIENIOBATEIBHOCTH TOYKAMHM HAa KOOPAMHATHOW
IJIOCKOCTH.

24) Pemiath 33241, CBA3aHHBIE C YUCIIOBBIMU IIOCIEA0BATEIBHOCTIMH, B TOM
YHUCJIE 33/1a4U U3 PEAIbHOM >KM3HU (C MCIOJIb30BAHUEM KAJBKYJISATOPA, HU(POBBIX
TEXHOJIOTHUH).

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

26) HNmerp npeacTaBi€HHE O CXOAUMOCTH IOCJEI0BATEIIbHOCTH, YMETb
HaXOJUTh CyMMY OECKOHEUHO yOBbIBaIOIIEH reOMETPUUECKON IPOrPECCU.

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

28) Jloka3pIBaTh TEOPEMY CUHYCOB U TEOPEMY KOCUHYCOB, IPUMEHATH UX IS
HAXOXKJEHUS PA3IUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYrOJIbHUKOBY),
IpPU PELICHUHM TEeOMETPUYECKHX 3anad. [IpuMeHsATh MoNyyeHHblEe 3HaHUA MpU
PELICHNH PAKTUYECKUX 3a1a4.

29) IlpuMeHSATH TPUTOHOMETPHUIO B 3ajayax Ha HAXOXKICHHUE IUIOIIAJIH,
BBIBOJIUTh M BIAJETh TPUTOHOMETPUUYECKUMH (QopMyJaMu s  IUIOMIAJU
TpEeyrojbHHUKa, MapajjienorpamMmma, pomOa, TpamneluH, BbIBOJUTh U NPHUMEHSTH
dbopmyny ['epona u popmymy s TUIOLMIAAM BBITYKIIOTO YETHIPEXYTOJIbHUKA.

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

31) Ucnonb3oBaTh Teopembl UeBbl 1 MeHenast py peleHnH 3a1ay.

32) HWcnonws30BaTh TEOPEMBbI O BOHMCAHHBIX YIUIAX, yriaX MEXIy XOopAaMu
(CeKyIIMMM) U yTJIe MEXAY KacaTeJIbHOM U XOPAOW MTPU PEIIEHUN T€OMETPUUYECKUX
3ama4. Jloka3plBaTh M NMPUMEHSATH TEOPEMBI O MPOU3BEACHUH OTPE3KOB XOPI, O
MPOU3BEJCHUU OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

33) Bnaners moHSTHEM KOOpPIMHAT Ha IMJIOCKOCTH, pabOTaTh C YpaBHEHHEM
npsMOl Ha TMJIOCKOCTH. Bianers NOHATUSMU YriaoBOro Kod(pduiueHta u
CBOOOJHOTO YJI€HA, MOHUMATh HUX TEOMETPUUYECKHH CMBICI U CBS3b YIJIOBOTO
ko3 duimeHTa ¢ BO3pacTaHUEM U YObIBaHMEM JIMHEMHON (QYHKIUH. YMETh



pemarb METOJOM KOOpPAMHAT 3aJadyd, CBA3aHHbIE C MApPALIEIbHOCTBIO U
MEPIEHINKYJIAPHOCTBIO MPSAMBIX, MEPECEUYEHUEM MPSMBIX, HAXOXKICHHEM TOUYEK
MIEPECEUECHUS.

34) BeiBOAWTH M BIAJE€Th YpaBHEHHUEM OKPYKHOCTU. MCronb3oBaTh METO
KOOpPAMHAT Ul HAXOXKICHHUs IEPECEUCHHUN OKPYKHOCTEM M MNpsMbIX. Braners
dbopMynaMu paccTOSHUSL OT TOYKH JO MPSIMOM, TUIOIIA[M MapajjiesiorpamMmma 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 3a7adax.

35) Bnaners noHaTHeM BeKTOpa. YMETh CKJIaJbIBATh U BHIYUTATh BEKTOPHI,
YMHOaTh HAa YHUCJO, BIAJETh NpaBUIaMH TPEYTrOJbHUKA M IapajuiesorpaMmma.
Bnanetps NpakTUYECKMMHU WHTEPHPETALMSIMU BEKTOPOB. YBEPEHHO MOJIb30BAThCS
KOOpJIMHAaTaMHU BeKTOpa. Biagers ClI0XKeHHEM H BBIYMTAHUEM 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 (PU3NYECKUX 3a/1ayax.

36) Brnanetrb nmoHATHEM CKASIPHOTO MPOMU3BEICHUSI BEKTOPOB, IOHUMATh €T0
F€OMETPUYECKH CMBICI U YBEPEHHO IIOJIb30BaThCA €ro BBIPAKEHUEM B
JIEKAPTOBBIX KOOpJAWHATaX. 3HATh JUCTPUOYTUBHOCTH CKAJISPHOrO MPOU3BEIACHUS
U €ro CBs3b C MpoelnrpoBaHueM. [I[pUMEeHsTh CKaasipHOE MPOU3BEIEHUE BEKTOPOB
JUISl HaxOKJEHUsS JUIMH M YIJOB. PemaTe reoMeTpuyeckue 3aJadd ¢ MOMOUIBIO
CKaJISIPHOrO Ipou3BeAeHus. Vcronb30BaTh CKaISIPHOE MTPOU3BEIECHUE BEKTOPOB B
anredpanueckux u (pU3nYecKux 3agavax.

37) Bunagerb HOOHATUAMHM  NPABUIBHOIO  MHOTOYTOJIbHHMKA,  JJIMHBI
OKPYXHOCTH, JIJUHBI IYT'M OKPYXHOCTH M PaJUaHHON Mepbl yIia, BBIYHCIATH
miom@aae kpyra u ero yacred. [lomnumars cmbeicn uyucna 7w IlpumeHsarts
MOJIyYeHHbIE YMEHHUS NPHU PEIIEHUU MPAKTUYECKUX 33a7ad. 3HATh HCTOPUYECKHUE
CBEACHUS 00 U3MEPEHUH IITUHBI OKPYKHOCTH U IUIOIIAIAHN KpyTa.

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

39) IlpumeHsTh TMOJy4YEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTH
MaTeMaTUYeCKHe MOJENM I 3aJad peajbHOM JKU3HU U  TIPOBOJUTH
COOTBETCTBYIOILME BBIUMCICHUSI C TPUMEHEHUEM MTOI00MSI U TPUTOHOMETPUUYECKUX
byHKIMA (TTOJIB3YSICh, TJe HE00X0IUMO, KaTbKYJISTOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

9 KUIIACC
DJIEeKTPOHHbBIE
Ne HaumeHoBaHMe pa3ieiioB U KoimuecTBo OcHoBHOE OcHoBHbBIE BUIbI (uudpossbie)
n/n TeM IPOrpaMMbl 4acoB coJepikaHue NAeATe1bHOCTH o0pa3oBaTe/bHbIE
pecypcsl
Pemenne ypaBHeHu ¢
apaMmeTpoM CamocrosTenbHOe
anreOpanyeckum OTKPBITHE: PELICHNE
METOJZIOM. YPaBHEHHUH C IIapaMeTPOM.
I'padpuueckuit meToq ITpakTUKyMBI IO PELLIEHUIO
pelIeHns ypaBHEHUH C 3aJa4: OT IPOCTOrO K
apamMmeTpoM CJI0)KHOMY — JIpOOHO-
I'paduueckas palnMOHAIbHBIC YPAaBHEHUS
HMHTEpIpeTaus Y HEPABEHCTBA C
YpaBHEHHUsI 1 HEPABEHCTBA C 3 peuIeHusl ypaBHEHUS C IIapaMeTPOM.
rapameTpoM AByMs niepeMeHHbIMU U MccnenoBaTenbekue
CUCTEM YpaBHEHUH C paloThI: perieHue 3aa4 ¢
JIBYMS IIEPEMEHHBIMU. napaMeTpamu —
HccnenoBanue cucrem anreOpandeckuM METO0M;
HEJIMHEUHBIX rpauuecKuM MeToJIoM (B
YPaBHEHHUH C TOM 4UCIIE C
napaMeTpoM. Pemienne = mcnosb30BaHHEM
HEPABEHCTB C IBYMs «MATEMaTH4YECKUX
IIEPEMEHHBIMU U UX MIAKETOBY)
CUCTEM
Pemenne TpeyroibHUKOB 3 DopMmybl [IpakTHKyMBI IO PEIEHUIO




AnrebpanuecKue BhIpaXKEHUS

npuseneHus. Pemenne
MPAaKTUYECKUX 3a/1a4 C
HCIIO0JIb-30BaHUEM
TEOpEMbl KOCUHYCOB U
TEOPEMBbI CUHYCOB.
®opmyina ['epoHa.
®opmyiia mwiIomagu
BBIITYKJIOTO
YETBIPEXYTOJIbHUKA.
COOTHOIIECHUS MEXKTY
TPUTOHOMETPUUYECKUMU
GyHKIUSMU.
[Ipocreiimue hopmybl
MIPUBEJICHUS U3 I€0-
METPUYECKUX
COOOpaKCHHIA.
Pemenue 3amau ¢
WCIIOb30BAaHUEM
TEOPEM KOCHHYCOB U
CHUHYCOB, HAXO0XK/ICHHE
paauyca ONMCaHHOU
OKPY>KHOCTH

Crenens ¢
panroHaIbHBIM
MOKa3aTeseM.
Onpenenenne KopHs N-
il CTETIEHH U CTETIEeHH C
parnroHaTEHBIM
MIOKa3aTeJIeM.
[IpumeneHne

3aja4d. MaremaTndeckoe
COPEBHOBAHUE — PEIICHUE
Tr€OMETPUUYECKHUX/TIPAKTHKO-
OPHUEHTHPOBAHHBIX 337124
Pa3HBIMU METOAAMHU

[IpakTUKyM MO peLIEHUIO
3a7a4: OT IPOCTOrO K
CII0)KHOMY.
MaremaTtudeckoe
COpPEBHOBaHUE




olepaiuy U3BJIeUCHUs
KOpHS N-i CTeneHu,
HCIIONb3YS IPU
HEOOXOIUMOCTH
KaJIBKYJIATOP.
Brrunciienue 3HaueHus
CTEIIEHU C PaLuo-
HaJIbHBIM IIOKA3aTEJIEM.
OreHka 3HaYeHUH
KOpHs N-1 CTEIIEeHH,
3HAUYEHHE CTEIICHHU C
paluMoOHaIbHBIM ITOKA-
3aTesieM LEJIbIMU
YUCIaMHU U
NECATUYHBIMU
npoosimu. CpaBHEHUE U
YHOpSAA0YUBaHUE
panuo-HalbHbIX U
HppaLMOHAIbHBIX
4lCell, 3aIIMCaHHbIX C
IIOMOILIBIO KOpHSA N-U
CTETIEHHU, CTETIEHHU C
panoHaIbHBIM
ITOKa3aTeNeM.
Brinosninenue
TOKIECTBEHHBIX
npeoOpa3o-BaHUi
BBIPaKCHU,
CoJIepKaluX KOPEHb
N-I CTENEHHU, CTETEHD C




palrOHAIbHBIM
I10Ka3areyieMm

OTpe3Ku B OKPYKHOCTH

TeopeMmsl 0
IIPOU3BEACHUN
OTPE3KOB XOpI,
TEOPEMBI O
MIPOM3BEICHUH
OTPE3KOB CEKYITHX,
TeopeMa 0O KBaJpare
KacaTeJIbHOW, TEOPEMBbI
Yesrsl 1 MenHenasl.
HccnenoBanune, B TOM
YHCIIE C ITOMOIIBIO
IU(GPOBBIX PECYPCOB,
M3y4aeMbIX KOH(pUTY-
panuii. [Ipumenenue
JAaHHBIX TEOpeM MpH
pelieHun
TeOMETPUUYECKUX
3aJ1a4. 3HAKOMCTBO C
IIOHATHUEM I'OMOTCETHUH,
C €10 HpI/IMeHeHI/IGM, B
TOM YHCJIE B
MPaKTUYECKHUX
CUTYaIUAX

CamocrosiTenbHOe
OTKpBITHE (B TOM YHCIIE C
HCII0JIb30BaHUEM
«MaTeMaTH4YECKUX
nakeToBy): Teopembl UeBbl
u Menenas. IIpakTukym o
PELICHUIO 3a/1a4.
IIpakTukym no
IIOCTPOEHUIO
JUHAMHUYECKUX MOJEIJIEH ¢
MIOMOLIBIO ITPOTPAMMHBIX
CPEICTB.
HccnenoBatenbckas paboTa
C IOMOIIBIO IIPOrPAMMHBIX
CPEJICTB: TOMOTETHS U €€
CBOMCTBA

DyHKIMU

[Tonsatue «pyHKIHS.
[IpuMeHeHne CBOWCTB
GyHKIMI: HyH
(GyHKINH, TPOMEKYTKH

UccnenoBarenbckas padbora
(B TOM 4ncIe ¢
UCTIOJIb30BaHUEM
«MaTeMaTUIEeCKUX




3HAKOMOCTOSIHCTBA
(GyHKINHU, TPOMEXKYTKU
BO3pACTaHMs U
yObIBaHMS QYHKIIUH,
YeTHbIE U HEUETHBIE
¢byHkunu, HanboIbIICe
Y HaMeEHbIIee
3Ha4eHUs1 QYHKIUU
MIPU PEUICHNUN 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 ), f) — |
f(x) |. Pacio3naBanue
CTENEeHHbIX QYHKIUN U
MOCTPOEHHE ICKU30B
rpaMKOB CTENEHHBIX
¢byHKLHH C
HaTypaJIbHBIMU
MoKa3aTessIMH pa3Hoi
YETHOCTH.
Hcnonp3oBanne
CBOMCTB rpadukoB
CTENEeHHbIX PYHKIUHN C
HaTypaJIbHBIMU
MOKa3aTeJsIMH MIPH
peleHnH 3a/1ay.
ITocTpoenue rpapukos

nakeroB»): [loBenenne
dbyHKIMK U ee Tpaduka B
3aBHCHUMOCTH OT
napametpa. [IpakTukymsl
0 PEIICHHUIO 3a/1ay:
MOCTPOCHUE TpadUKOB
dymkimit y=Vx ,y = Vx, y
= | X |; ¢ moMoIIIbIO
npeoOpa3oBaHU U
MIPOBEPKA C
MCIIOJIb30BaHUEM
MPOrPaMMHBIX CPEICTB




dymkimit y = Vx, y =
Ix,y=1x]

Bekropel. Meroa koopauHaT

[TapannensHOCTD U
MEePHEHIUKYISIPHOCTD
NpsIMBIX (Yepe3
YTJIOBOM
kod(urmeHT).
Haxoxnenue
nepeceueHui
OKPYKHOCTEHN 1
MPSIMBIX B
KOOp/IMHATAX.
dopmyiia pacCTOSIHUSA
OT TOYKH 110 NPSMOH.
[lmomans
napajuieiorpaMma B
KOOpAMHATAaX, NOHITHE
00 OpHEHTUPOBAHHOM
TJIOILAIH.
[Ipumenenue metona
KOOPJMHAT B
MPaKTUKO-
OPUEHTHPOBAHHBIX
F€OMETPUUYECKHUX
3a/1auax, UCCIeJOBaHUE
MPUIIOKEHUS METOa
KOOP/IMHAT B
BBIYMCIIUTEIIBHOMN
MaTeMaTHuKe 1
nHpopmaTuke

CamocTosiTenpHOe
OTKPBITHE: KaK PELIUTh
TeOMETPUUYECKYIO 3a71auy C
MTOMOIIIBIO armapara
anreops1?
HccnenoBarenbckas padbora
(B TOM uncHE C
MCIIOJIb30BaHUEM
«MaTeMaTH4YeCKUX
MAKETOBY): PEIICHUE
MPAKTHKO-
OpUEHTUPOBAHHOM
reOMETPU IECKOM 3aJa4u
METOJIOM KOOpJINHAT.
MaremaTnueckoe
COpPEBHOBAHUE — PEIICHHE
TE€OMETPUUYECKUX 3a/1a4
pa3HBIMH METO/IaMU




[TpaBuiIbHBIE MHOTOYTOJIBHUKH.
OKpY>XKHOCTb U
MHOTOYTOJIbHUKH

YucnoBble NOCIE10BATENBHOCTH
U TIPOTPECCUU

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

Onpenenenue BUI0B
MOCJIEIOBAaTCIILHOCTEH:
OrpaHUYCHHAs
IIOCJIEJOBATEIILHOCTb,
MOHO-TOHHO
BO3pacTaroias
(yObIBaromas)
MOCIIeJ0-BaTEIbHOCTbD.
IIpencrasnenue
OCCKOHEYHBIX
MEePUOINUECKIX
npo0eit B BUJIE
OOBIKHOBEHHBIX.
3HAKOMCTBO C
MMOHSATHEM CXOJIUMOCTH
IOCIICAOBATEIIHLHOCTH,
Hax0XJIEHUE CYMMBbI
OCCKOHEUHO
yOBIBaroIIei
r€OMETPUYECKOM
MIPOTPECCHUH.

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

HccrnegoBaTenbekas
paborta: noseqeHue
IIOCJICIOBATEILHOCTEH — OT
TUIIOTE3bI JIO JIOKa-
3arenbeTBa. [Juckyccus Ha
OCHOBE pelIeHUs 3a/1ay:
sBisgercs 11 MMHAU
YHUBEpCAIbHBIM?
CaMocCTOSTEIIEHOE
oTkpbiTHe: MMU — MeToq
JIOKa3aTeJIbCTBA: CyMMa
YJICHOB ITOCJIEJI0-
BarenbHOCTH. [IpakTukym
0 PELIEHUIO 3aa4:
JIOKa3aTeJIbCTBO
HEPaBEHCTB U
JIOKa3aTeJIbCTBO JCIMMOCTH
MMUA




IIpumeHneHnne merona
MaTeMaTHYECKON
WHIYKITAN

I[BI/I)KCHI/ISI IIJIOCKOCTH

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

HccnenoBarenbckas padbora
(B TOM uncHE C
UCTIOJIb30BaHUEM
IIPOrPaMMHBIX CPEJCTB):
KOMITO3UIIHS IBH)KEHUH.
CamocrosTenbHoe
OTKpBITHE: GOPMYIHPOBKA
BBIBOJIOB O CBOMCTBaX
KOMIO3UIINHI JBUKCHUM.
[TpoexT: mpeoOpazoBanws
(IBUKEHUS) B HICKYCCTBE




[ToBTOpEeHmE, 0600IICHNE,
CcHUCTEMaTU3aIUs

10

OBIIEE KOJIMYECTBO YACOB
I1O ITPOI'PAMME

34

Pemenue 3amau,
WJUTIOCTPUPYIOLINX
CBSI3H MEXKIY
Pa3IUYHBIMU TEMaMU
kypca [loBTopenue,
000011IeHNE,
CUCTEMaTHU3aIMs Kypca

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




9 KJIACC

Ne
n/
n

Tema ypoka

Pemienue ypaBHeHHit
C mapaMeTpoM
anreOpanvdecKuM
METOJIOM

I'paduueckuit meron
pelIeHusl ypaBHEHUM
C mapaMeTpoM

KoauuecTBO 4acoB

Bcecer  KoHTpoabH

0 ble padoThbI

[MpakTnyeck
ue padboThbl

DJIEeKTPOHHbBIE
uugposbie
oOpa3oBaTe/ibH
ble pecypchl

CucreMsbl

HEJIMHEHHBIX
YpaBHEHUH ¢
rapaMeTpoM

Dopmysl
MIPUBEACHUSA
Pemenue
MPaKTUYECKUX 3a7a4
C HCIIOJIb30BaHUEM
TEOPEMBI KOCHHYCOB
Y TEOPEMBI CUHYCOB

®opmyna ['epona

Crerens ¢
parMOHATLHBIM
[I0Ka3aTeJIEM.

Ornpenenenne KopHs
N-i CTEIIeH:n U
CTEIEHHU C
palroHaIbHBIM
roxkas3arejieM

[IpumeHeHne
omepamuu
W3BJICUCHUS KOPHS N-
W CTENCHH,
UCIIONB3Ysl IpU
HEOOXOIMMOCTH
KaJIbKYJISATOP.

10

CpaBHeHHE U
YIOpSAAOYUBAHUE




11

12

13

palrOHAIBHBIX U
HPPALMOHATIBHBIX
YHCEJl, 3alTMCaHHBIX C
MIOMOUIBIO KOpHA N-H
CTEMEeHH, CTETICHH C
paloHaIbHBIM
MOKa3aTeJIeM.

ToxnecTBEeHHBIE
npeoOpa3oBaHus
BBIPAXKEHHUI,
CoJIepXkKalIuX KOpPEeHb
N-i cTeneHu
Teopema o
MIPOU3BEICHUU
OTPE3KOB XOp/I,
ceKyuien u
KacaTeJIbHOU
Teopema YeBbl

(popmynupoBka,
JI0Ka3aTebCTBO)

14

Teopema Menenas

(popmynupoBka,
JI0Ka3aTenbCTBO)

15

16

17

18

19

[TonsiTHe «QyHKITUSD.
IIpumenenne
CBOMCTB (DYHKITHIA.
ITocTtpoenue
rpaduKoB QyHKIHIL ¢
TTOMOIIIHIO
npeoOpa3oBaHUM.

Hcnonb3oBanue
CBOICTB rpaKkoB
CTETMEeHHBIX (PYHKIINH
MIpY PEUICHUH 3a7a4.

[TapannensHOCT U
NepPHEHIUKYISIPHOCTD
psIMBIX (Yepes
YIII0OBOM

KO3 (HULIUEHT).
Haxoxnenne
[epeceuyeHU i
OKPYXHOCTEHU U




20

21

22

23

24

25

26

27

28

NpsIMBIX B
KOOpJIMHATAX.
dopmyina
pacCTOAHUS OT TOUKHU
JIO TIPSIMOM.
IImomrane
napasuiesiorpaMmma B
KOOpJMHATAX,
MOHSATHE 00
OPHUEHTUPOBAHHOU
TUIOILA TN,
[Ipumenenue metona
KOOpJMHAT B
MPaKTUKO-
OPUEHTHPOBAHHBIX
FEOMETPUUECKHUX
3aJaJax.

[IpaBunbHEIE
MHOT'OYTOJIbHUKH,
BBIYMCIICHUE HX
JJIEMEHTOB.

[IpaBunbHBIE
MHOT'OYTOJIbHUKH,
BBIYHCJICHHE UX
MEPUMETPOB U
TIJIOIIAJICH.
Brrunciaenue
MEPUMETPOB U
TJIOIIAJICH CIOMKHBIX
¢buryp, BKIFOYAIOITIX
AJIEMEHTBI KpyTa.

MoHoToHHEIE N
OTpaHUYECHHBIE
OCJIEI0BATEIILHOCTH

IIpencrasienue
OCCKOHEYHBIX
MEePUOANUECKUX
npoOeli B BUJIE
OOBIKHOBEHHBIX.
Merton
MaTeMaTU4eCKOMn




UHIYKIUU

29

30

MeTton
MaTeMaTH4YeCKOM
WHIYKIIUU
entpanbHas
CHUMMETPHUSL.
IToBOpOT.

31

OceBas
cumMetpusa. Komnosu
U IBMKECHUH.

32

Pemenne 3amau,
WJUTIOCTPUPYIOLIHNX
CBs3H Memay
paSJII/IquIMI/I TeMaMHu

Kypca.

33

Pemenne 3amau,
WJUTIOCTPUPYIOIIHNX
CBs3H Memay
paSJII/IquIMI/I TeMaMHu

Kypca.

34

Pemenne 3amau,
WJUTIOCTPUPYIOIIHNX
CBs3H Memay
paSJII/IquIMI/I TeMaMHu

Kypca.

OBLIEE KOJIMYECTBO
YACOB 1O
INPOI'PAMME

34




