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MNOACHUTEJBHASA 3AIINCKA

OO01as xapakTepuCcTHKA Kypca

Hacrosimas pabouyas mnporpaMma Kypca BHEYPOUHOM JI€ATEIbHOCTH
«TpynHble BOIpoOChl MaTeMaTUKU. 7—9 Kiacch» pa3paboTaHa B COOTBETCTBUM C
TpeboBaHUsIMU (DellepalbHOTO TOCYAAPCTBEHHOIO 00pa30BaTENIbHOIO CTaHAapTa
OCHOBHOTro o0miero o6OpaszoBanusi (gaiee — P®I'OC OOO) u HampaBieHa Ha
OpraHu3alyi0 00y4YeHUsI MaTEMaTHYECKOMY COJIEPKAHUIO0, BBIXOMSIIEMY 32 PAMKH
®denepanbHOil pabouyell mporpamMmbl MO y4eOHOMY npenmery «MaremaThkay
(6a30BBIN ypOBEHBb) OCHOBHOTO 00miero obpazoBanus (maiee — DPII), ¢ ydgerom
UCIIOJIb30BaHUS BUAOB JEATEIBHOCTH 00YJAIOIINUXCS, OTIIMYHBIX OT YPOUHBIX.

IIpu pazpabomxe IIpocpammsl yuumuleanuco ciedyroujue OOKYMeHmbl:

— nmucbMO MuHucTepeTBa npocseuienus Poccurickon @enepanuu OT S5 U0
2022 1. Ne TB-1290/03 «O HampaBieHUU METOJUYECKUX PEKOMEHJAIUNA» T10
OpraHu3allid BHEYPOUYHOW JEATETLHOCTH B paMKaX peaju3alud OOHOBJICHHBIX
(denepaibHbIX TOCYJIapCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB HAYaJIbHOTO
OOLIEro ¥ OCHOBHOI'O 00IIETO 00pa30BaHUs;

— pacnopsbkenue IlpaBurenbctBa Poccuiickoit @epeparuu ot 19 HOs0ps
2024 1. No 3333-p «O0 yTBEpKJACHUU KOMIUIEKCHOTO ILJIaHA MEPOIPHUATHI 1O
MOBBINICHUIO KA4eCTBA MATEMAaTHUYE€CKOTO U €CTECTBEHHO-HAYYHOTO O0pa3oBaHUs
Ha niepuoA 10 2030 roga».

AKTYyaJIbHOCTBH Kypca

B ycnoBusx peanmzanu TakoW CTPATETMYECKOW 3a7ayd, KaK TOCTHKEHUE
TEXHOJIOTHYECKOTO0 CYBEPEHHUTETA CTPAHBI, IEpe] MaTEMAaTUYECKUM 00pa30BaHUEM
B YHUCJE TJABHBIX IOCTABJICHbl CJEAYIOIIME LIEIU: Pa3BUTHE TBOPYECKUX U
MCCJIEIOBATENBCKUX CIOCOOHOCTEN O0ydarouuxcsi, UX MOATOTOBKAa B MPOLECCE
oOy4eHHsI MaTeMaTHKe K BBIOOpY mpodeccuii, CBSI3aHHBIX C Pa3BUTUEM TOYHBIX H
€CTECTBEHHBIX HAYK M TEXHOJIOrMW. Kak BaXKHbIM KOJMYECTBEHHBIN I10Ka3aTEllb
MOBBIIIEHUS UHTEPECA K MATEMATUKE BBIACIISIETCS POCT KOJIMYECTBA BBITYCKHUKOB,
BBIOMPAIOMIMX HAa TOCYJAPCTBEHHOM MTOTOBOM aTTECTAllMM JK3aMEeH 110
MaTeMaTuKe Ha MPOQUILHOM YPOBHE.

OcBoenne mpemnaraemoit IIporpaMmbl  COCOOCTBYET TMOBBIIMICHUIO Y
OoOy4Jaromuxcsl YpoBHS MOTHBAIlUM K W3YYEHHIO MaTeMaTUKH, K MPOJOJDKCHUIO
u3zydeHnus matematuk B 10—11 kimaccax Ha yriyOJeHHOM YPOBHE U OPHUEHTHUPYET
Ha BBIOOp €IMHOTO TOCYAAPCTBEHHOTO JK3aMeHa M0 MaTeMaThKe MPOUIHLHOTO
ypoBHsi. Kpome Toro, ocBoenue mnpemnaraeMoro B IIporpamme copepskaHus
MO3BOJIIET PACIIMPUTh KPYr pEIIaeMbIX MAaTEMAaTHYECKUX 3aJay 3a CueT
BKJIFOUEHUS MPOOJIEMHBIX, HECTAHJAPTHBIX 3a/a4, 3a/1a4 MPUKIATHOTO XapaKTepa,



BBITIOJTHEHHSI HCCJIEIOBATENIbCKUX pPabOT, B TOM YHCIE C MEXIPEIMETHBIM
CoJlep>KaHUEM, U3yUEHHUS TOTIOJHUTEIBHBIX BOMPOCOB KaK TEOPETUUYECKOT0, TaK U
MPAKTUYECKOTO XapaKTepa.

[IpenycmoTpennsie [IporpaMMoit BUJIbI AESITENBHOCTH — UHIUBUIyaIbHAS U
IpyIIIOBas MPOEKTHAs W MCCIEI0BATENbCKAs JEATEIbHOCTh — CIOCOOCTBYIOT
Pa3BUTHIO [O3HABATEIbHBIX, PErYJIATUBHBIX W KOMMYHUKATHBHBIX YMEHUU
oOyuatomuxcsa. I[lporpaMma COOTBETCTBYeT wHJee pacCHIMpPEHUs MNPUKIATHON
HAIpPaBJIEHHOCTH Kypca MaTeMaTHKW Ha YPOBHE OCHOBHOTO OOIIero o0pa3oBaHUsl.
Peanuzanus Kypca crmocoOCTBYET BBISIBICHUIO TaJaHTIMUBBIX U OJIapPEHHBIX
oOy4Jaronuxcs, MoAAePKKe X TATAHTOB U PA3BUTUIO CLIOCOOHOCTEH.

B OOJIBIIMHCTBE TeM Kypca pearnoaraeTcs BBITIOJIHEHUE
UCCIIEI0BATENBCKUX padboT. YueOHOe UcCieIoBaHreE M0 MaTeMaThke B 7-9 kinaccax
IpEANosaraeT nojy4eHne CyObeKTHBHO HOBOTO JIJIsl 00YYarolerocsi pe3ynbrara u
HampaBieHO Ha (OPMHPOBAHUE UCCIEIOBATEIbCKUX YMEHHWI: BBIIEICHUE
npoOJeMbl, OpraHu3alys U aHaju3 JaHHBIX, BBIABU)KEHUE TUIIOTE3bI, MPOBEPKA
TUIOTE3bl, (OPMYJIUPOBAHHWE BBIBOJAOB M TPEACTABICHUE pPE3yJIbTaTOB Ha
IrPaMOTHOM MaTeMaTHueckoM si3bike. [Iporpamma moxer ObIThb BocTpeOOBaHa
00y4arolMMUCs, KOTOPbIE UMEIOT UHTEPEC K U3yUYEHUIO MATEMAaTUKU, TOTOBATCS K
YYaCTHIO B OJIMMIIMAJAX MIKOJbHUKOB IO MAaTEMATHKE U YIIIyOJIEHHOMY U3YYEHUIO
MaTeMaTUKH Ha YPOBHE CpeIHEro o0IIero oopa3oBaHusl.

Heab u 3aga4yu Kypca

Peanuzanus BHEYpOUHOUN NEATETBHOCTH SIBISIETCS HEOTHEMJIIEMOW YaCThIO
oOpa3oBaTeNpHOrO Ipolecca, oOecnedrBass B TOM 4YHCIE BO3MOXKHOCTD
dbopMupoBaHUsa 00pa30BaTEIbHBIX MPOTPaAaMM PA3IMYHOTO YPOBHSI CIIOKHOCTH U
HAIPaBJICHHOCTU C Y4Y€TOM O0pa30oBaTEIbHBIX MOTPEOHOCTEH W CIOCOOHOCTEMH
oOyuaroluxcs, BKJII0Yask OJJapeHHbIX JETEH.

Lens IIporpammbl — oOecneyuTh HWHAUBHUIyaIbHbIE MOTPEOHOCTH
oOy4JaromMxcss B U3YYEHUHM COAEpPKAaHUSI MAaTEMAaTHUKH, BBIXOJISIIETO 3a pPaMKH
porpamMmsbl 0a30BOTO YPOBHS.

3amauu Kypca:

1. IloBbllieHME YPOBHS MaTeMaTUYECKOM MOATOTOBKM OOyYarouIuxcs,
pa3BUTHE YCTOMUMBOTO HHTEpeca K yueOHOMY mpeaMeTy «MaTtemaTukay.

2. Pa3BuTHE TBOpPYECKHX CIIOCOOHOCTEH, MPOCTPAHCTBEHHOTO BOOOpaXKeHUs,
TEOPETUYECKOTO0 MBIIUICHUS U MAaTeMaTHUYeCKOM MHTYMIIMH, YMEHUN pacCyXIaTb
JIOTUYECKU U aHAJIM3UPOBATH CUTYALIHH.

3. VYrnyOnenue U 3akperuieHHMe 0a30BbIX 3HaHWM, (opMUpoBaHME
YCTOMYMBBIX HABBIKOB PEILICHUs] HECTAHIAPTHBIX U OJIMMITUAIHBIX 3a/1a4, OCBOCHHE
HECTaHJAPTHBIX MMOAX0J0B U OPUTHHAIBHBIX PELIEHUM.



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

5. Bocriutanue caMOCTOSITEIbBHOCTH, HACTOWYUBOCTH M OPTaHU30BAaHHOCTH B
XO/I€ PEIlIeHUs CIOKHBIX 3a/1a4.

6. Pa3BuTHEe HaBBIKOB KOMaHJIHON padOThbI, JPYXKECKOIO COIEPHUYECTBA U
3I0pOBOM KOHKYPEHIIMHU CPEIA CBEPCTHUKOB.

7. lloaroroBka oOy4aroIIMUXCid K YYacTUIO B UIKOJBbHBIX, PallOHHBIX,
TOPOJICKMX, pPETHOHAIbHBIX, BCEPOCCUICKHX OJIMMIOMAAAaX, KOHKypcax u
COpPEBHOBAHMSIX [0 MaTEeMaTHKE.

8. IloBblieHHE YpPOBHS T'PAMOTHOCTH B O0JIACTH  MCIOJIb30BAHUS
«MaTeMaTUYEeCKUX TaKeTOB», OOECIEeUMBAIOIINX aBTOMATU3AIMIO MPOIIECCOB
MOuCKa, aHanau3a, 0O0pabOTKH, co3daHus, mepenadu, dopmaiu3anuu (B BUJE
CTaTUYECKUX M JHUHAMHYECKUX TpaUKOB, AUArpaMM W MPOYUX BU3YyaJU3ALMM
pE3yNbTATOB aHAIM3a U MATEMAaTUYECKUX 3aKOHOMEPHOCTEN) B Mpouecce yueOHOou
NEeSATEIbHOCTH MPU U3YYEHUH MaTEMATHKHU.

9. Pa3BuTHE TBOpPYECKHUX CIIOCOOHOCTEW, TEOPETHUUECKOrO MBILIUICHHUS Ha
OCHOBE  HCHOJb30BaHUS  LUQPPOBBIX  MHCTPYMEHTOB (B TOM  4HCIE
«MaTeMaTUYeCKUX TMaKeTOB») B 00JIACTU MOJECIMPOBAHUSA, WMHUTAIUU U
UHTEpHpeTalui aOCTPAKTHBIX MAaTEMaTUYECKUX OOBEKTOB U 00pa3oB B BHUIE
pa3IMUHBIX BHU3yalIM3aluii (B TOM 4YHCIE MPOCTPAHCTBEHHBIX OOBEKTOB).
[Iporpamma pa3paboTraHa ¢ y4yeToM pekoMeHauuii QeaepanbHoil paboueit
nporpaMmbl  BOCHHUTaHMSl. B 4YacTHOCTM, OHa y4YWUTHIBa€T IICHXOJOTO-
Nearornyeckue OCOOEHHOCTH COOTBETCTBYIOIIEH  BO3PAacCTHOW  KaTeropuu
oOydJarommxcs.

Takum obpazom, peanuzayus Ilpoepammel coodelicmeyem NOLYYEHUIO
CeOyIouUx pe3yibmamos:

— JTOCTUKEHUE oOy4Jaronmmucs IUTAHUPYEMBIX JIUYHOCTHBIX,
METANpEeAMETHBIX W TMPEAMETHBIX pPE3yJbTaToB, B T. Y. COOTBETCTBYIOIIMX
yriayOJ€HHOMY YPOBHIO U3YYEHUSI MAaTEMAaTUKH;

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

— camopeanu3anus OOyd4aromMxcsi dYepe3 ydacThe BO BHEYpPOUHOM
NESATEIbHOCTH.

Mecto kKypca B 00pa3oBaTe/ibHOM Ipolecce

Bo ®I'OC OOO pns o0si3aTe’abHOr0 OO0y4YeHUs YTBEPKIEHBI JIBA YPOBHS
OCBOEHHMSI padOYMX MPOrpamMM [0 MaTeMaTuKe: 0a30BbIil U yriayOJeHHbIN, HaUnHAs
c 7 xmacca. CoxepkaHue MpOrpaMMbl MO MaTteMatuke (yriyOJeHHBI YPOBEHB)
HAIpaBJIEHO Ha YAOBJIETBOPEHHE IMOBBIIIEHHBIX 3alpOCOB  O0yYarOUIUXCA,



cTpeMsuuxcsa K Oosnee TiayOOKOMY OCBOCHHIO TMPEAMETHBIX PpPEe3yIbTaToB.
[Iporpamma Kypca BHEYpOYHOU JAEATEIBHOCTH « IpyIHBIE BOIPOCHI MAaTEMaTUKM»
HalpaBJieHa Ha paclIMpeHNe 3HaHUI 00yJaroIuxcs 0 MaTeEMaTUKE JUIsl KIIacCOB C
00s13aTeIbHBIM 0a30BBIM YPOBHEM O0yUEHUSI MAaTEMATHKE.

Temarnueckoe  IUIAaHUPOBAHWE B  INPOrpaMMe  Kypca  BHEYPOUYHOU
neaTrenbHOCTH  «TpyaHble  BONPOCHI  MAaTEMAaTHKW»  COCTABICHO TakK, 4TO
pacrpeneneHue COAEpKaTelIbHbIX pAa3fciioB B  HEM CHHXPOHU3HPOBAHO C
o0si3aTenbHONM  TporpamMMmoil  0a3oBoro ypoBHS. Peamuzanus —conepkaHust
npearaeTcs B popmax, OTIMYHBIX OT ypouHbIX. ClieyeT OTMETUTD, YTO JaHHbBIN
KypC B OCHOBHOM INKOJI€ BBICTPAMBAECTCA HE TOJBKO HA PACIIUPEHUU
MaTEMaTHUYECKOI0 COJepKaHusl 0a30BOr0 YpOBHS, HO U Ha IMOBBILIEHUU YPOBHS
CJIO’KHOCTH 3aa4, PEJIaraéMbIX I PEIICHHUS.

Pabouast mporpamma Kypca BHEYpPOUHOU AESATENbHOCTU « TpyaHbIE BOIPOCHI
MaTeMaTUKW» IpEeJHa3HaYeHa U1 peanu3anuu B 7—9 Kiaccax M HalpaBJieHa Ha
JOCTH)KEHHE OOYYAIOIIMMUCS IUIAHUPYEMBIX pe3ynbTaroB. llocienoBaTenbHOCTD
U3Y4YEHHs TEM Kypca COBIAAACT II0 BPEMEHM C HU3YyUYEHHEM Kypca MaTEMaTUKU
(anreOpsl U TEOMETPUM) OCHOBHOW IIKOJIBI 0a30BOrO0 YPOBHS, BCE TEMBI IIO
BO3MO>KHOCTH CHHXPOHM3UPOBAHBI C 0a30BBIM KypCOM MAaTE€MaTHKU IO KJIACCAM.
Tembl 1o anreOpe W TEOMETPUM YEPEAYIOTCS, YTO I03BOJIIET MAKCHMAJIbHO
NPUOJIM3UTH UX IO BPEMEHHU U3YYEHHS K OCBOCHHUIO 0a30BOT0 Kypca.

[Tpu peanuzanuu [Tporpammel nepBast 3aja4a y4uTesl COCTOUT B TOM, YTOOBI
co3gaTb HEOOXOAUMBIE YCIOBUA Ui TPUOOPETEHUS M PA3BUTHUS yYMEHUH,
CBSA3aHHBIX C IIPOBEACHUEM UCCIIEAOBAaHUN HA MATEMAaTUYECKOM coaepKaHuu. s
perieHus 3Toi 3agaun B [Iporpamme 0603Hau€HO MECTO U C(HPOPMYITHPOBAHBI TEMBI
JUISL IPOBEJIEHUS UCCIIEA0BATEIBCKUX PadOT.

Bropas 3amaya yuurens mno peamusauuu lIporpammblr  cBs3aHa C
BO3MOYKHOCTBIO CO3[1aTh YCJIOBUA JJIsl 0OpaObOTKHU UM MpEACTaBICHUs HH(DOpMAUU
HAy4yHOrO cojaepxaHusi (B TOM 4YHMCIE€ C MCHOJb30BaHUEM IHUDPOBBIX
WHCTPYMEHTOB) TIpHU OpraHu3ali HHIWBHUAYAJIbHOM W TPYNIOBOM MPOEKTHOU
NEATEIIBHOCTH.

Jis  ycriemHoW — peanu3aldd  CIIEHAPUEB  IIPOCKTOB  PEKOMEHIYETCS
UCIIOJIb30BaTh IE€PCOHAIBHBIE KOMITBIOTEPHl C YCTAHOBJIICHHBIMH O(DHCHBIMU
porpaMmaMu U JOCTynoM K cetu IHTepHeT (Kak MUHUMYM OJIMH KOMIBIOTEpP IS
KQKJI0M rpymbl).

@opMbI  JAeSTENBHOCTH OOYYaIOMIMXCS MPeIycCMaTpPUBAIOT aKTUBHOCTb H
CaMOCTOATENbHOCTh, COYETAIOT WHAMBUAYAJIbHYIO M TPYNIOBYIO paboTy,
OTJMYAIOTCA OT YPOUHBIX O0Jiee HIMPOKUM MCIOJIB30BaHUEM UCCIIEI0BATEIBCKOM U
IIPOCKTHOM  JEATEIBbHOCTH, PEIICHUWEM  HECTAaHJApPTHBIX 3aJad W Jp.



CTpyKTypHUpOBaHUE TEMATHYECKOrO IJIaHUPOBaHMS B [Iporpamme cOOTBETCTBYET
MOPSIIKY M3YyUEHHUSI pa3/ielioB U TeM aireOpbl U F€OMETPUU B OCHOBHOM IIKOJE U
TEM CcaMbIM OO0ECHEYMBAET MPEEMCTBEHHOCTh YPOYHOM H  BHEYPOUYHOMU
NESATETbHOCTH.

Peanuzamus [IporpamMmbl mpeamonaraeT coueTaHUE Ppa3IUYHBIX  (GopM
IpYyNIIOBOMl pabOThl (IUCKYCCHUS; MAaTEMaTHYECKOE COPEBHOBAHHUE; IMPAKTHKYM;
BBIOOp TEMbl TMPOEKTa, IUIAHHpPOBAaHUE paldOT, paclpenesieHue poJie,
B3aMMOOIICHKA TPHU BBHIMOJHEHUU TPYIINOBBIX MPOEKTOB M MCCIEAOBAHUM) U
WHIUBUyaIbHON paboThl (BBIMOTHEHHE UHAUBUAYAJIBLHOTO UCCIEAOBAHMS, B TOM
YHUCJI€ C WCIOJb30BAHUEM LHUQPPOBBIX HHCTPYMEHTOB; IPOBEACHHE YCTHOTO
000CHOBaHUS NP PEIICHUH HECTAHJIAPTHBIX 3ajlay, 33]1a4 MOBBIIIEHHOTO YPOBHS
CIIOKHOCTH; TIOCTPOEHHME MATEMaTUYECKUX MOJENe, HX HCCIEIOBaHUE;
UHTEpHpETalrs  TOJYYECHHBIX  PE3yJbTaTOB NPH  PEIIEHWH  337a4  C
MEXKIPEIMETHBIM U TPAKTUYECKUM COJAEpKaHUEM; TIOMCK, WHTEpHpeTaus,
npeoOpa3oBaHue u npUMEHEHUE MaTeMaTH4eCKOM uHpopmarmy;
CaMOCTOATENILHOE OTKPBITHE HOBOTO MaTeMatuyeckoro ¢akrta). Mcnonb3zoBanue
Takux (GopM pabOThl MOMOTaeT pa3BUBaTh y OOYYAIOMIMXCSA, C OJHOM CTOPOHBI,
HABBIKM BOCIPUITHS HOBOM MH(OpMAIIMU MPU pa3IUUHbIX HOopMax ee MmojIauu, a C
JPYTOil CTOPOHBI — AKTUBHOCTh, CAMOCTOSITENIbBHOCTD U CIIOCOOHOCThH K TBOPYECTBY.
OcBoenne IIporpaMMbl AOKHO JONOJHATH W pa3BUBaTh 3HAHUS W YMEHUS
oOydaronuxcss B 00JacTM MaTeMaTUKHU, OPHUEHTHPOBATh MX Ha OOy4YeHHE B
CpelHEel IIKOoJieé B KjaccaxX, MNpeaycMaTpHUBAIOLIUX OCBOCHHE MAaTEMaTUKH Ha
yrayOJeHHOM YpPOBHE, B YAaCTHOCTH TEXHOJIOTHUECKOTOo Mpoduis, a Takke
CIIOCOOCTBOBATH COIMATBHOMY (hOPMHUPOBAHUIO JIMYHOCTH O0YUYAIOIIIHUXCA.

[Iporpamma Kypca paccuntana Ha 204 gaca B TeUeHUE TPeX JIeT OOyUYCHHUs B
7-9 xnaccax (68 4acoB B KaKJOM KJacce) MpU MPOBEIACHUU 3aHITHI OJIMH pa3 B
HEJeNI0 MO0 2 aKaJeMMYEeCKMX Yaca KakJI0€ WIM JiBa pa3a B Hedemo 1o 1
aKaJeMUYecKoMy vacy Kaxknoe. LlemecooOpa3HbIM SBISIETCS YEPENOBAHHUE TEM
3aHATHH C anreOpandecKuM U FTEOMETPUUYECKUM COACPKAHUEM.

B 3aBuCHMMOCTM OT KOHKPETHBIX YCIOBUM peanuszanuu [IporpamMmmel u
KOJIMYECTBa 00y4aromuxcs A0MycKaeTcss (popMUpoBaHUE TPYIIN U3 00YUAIOIIUXCS
pa3HbBIX KJIacCoB B mOpeaenax ofHoMl mapawienu. IIporpamma Moxker
peann30BBIBATLCS 00pA30BATENILHON OpraHU3AIMEe CaMOCTOSTEIBLHO JMOO Ha
OCHOBE B3aUMOJICMCTBUS C JPYrUMU OpraHU3alUsIMH, OCYIIECTBISIOIIUMHU
00pa3oBaTEIbHYIO JIEITEIHHOCTD.

[To ycMOTpeHHIO yUHUTENsI HEKOTOPhIE 3aHATHSI MOTYT OBITh MCKJTIOUEHBI WJIN
3aMeHeHbl. Pekomenayercs BKIOUUTh B [IporpamMy pernoHabHbIA KOMIIOHEHT:
DKCKYpPCUU Ha MPEANpUSATHS, B PETHOHAIBHBIE MY3€H, BY3bl TEXHUYECKOU



HAIPaBJICHHOCTH IS TIOBBHINICHHUS HWHTEpeca OOyYaOIMMXCS K MPAKTHYECKOMY
U3YYEHUIO TPOQECCuil, CBA3aHHBIX C MATEMaTUKOM.



COJIEP)KAHUE KYPCA BHEYPOUHOM JESTEJbHOCTH
«TPYJHBIE BOITPOCbBI MATEMATHUKN»

7 KIIACC

DJieMeHThI ucTopur. O01mKe NOHATHA reoMeTpur. OCHOBHBIE (PUTYPBHI

Hctopusi BO3HUKHOBEHUS W pa3BuTus reomerpuu. [loHsATHS: akcmoma,
TEOpeMa, CBOMCTBO, MPU3HAK, JOKA3aTEIbCTBO, onpenesieHne. NHCTpyMEHTBI 1Jis
W3MEPEHUN M TIOCTPOEHHM. B3aMMHOE pacloJIOKEHHE TOYEK Ha MPAMOM.
N3mepeHne [MHBI  OTpE3Ka, PACCTOSHHE MEXAYy TO4dkKamMu. B3auMHoe
pacnosio)keHue nOpsaMbIX. Jlomanas. Bupasl  siomaHbiX.  JlMHa  JIOMaHOM.
MmuoroyronsHuku. Ilepumerp wmHOroyrosbHuka. lIoHATHE O BBIIYKIBIX H
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

CreneHd, MHOrOWIEHbI, MpPeoOpa30BaHWE€ MHOTOWIECHOB, JEUCTBHUS C
MHOrO4YiIeHaMu. MHOTo4JieH CcTaHAapTHOro Buja. CreneHb MHorousieHa. KopHu
MHOroujieHa. HaxokneHue KOpHEM MHOrowieHa. J[oka3aTenbCTBO TOXKAECTB.
Pa3Hble MOAXObI K 10KA3aTEIBbCTBY 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. [lepneHIuKynsip 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. PemeHuwe cucrem
JIMHEMHBIX YPABHEHUH Pa3HbIMU METOJAMHU.

HUccneoosamenvckas paboma: NVMHEHHBIE ypaBHEHUS, COAEpKallMe 3HAK
monyinsa. IloctpoeHus ¢ momMoIlIbl0 TUPKYJAss W JuHedkun OOOCHOBaHUS
MIPOCTEUIINX IIOCTPOCHUM, JTaIlbl 3a1a4d Ha I[OCTPOCHUS, PELICHHUE 3a1ad Ha
ITOCTPOCHHUE UPKYJIEM U JTUHEUKOU.

OceBasi cummeTpus



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

IIpoexm: cUMMETpHS B OKPYKAIOILIEM MUDE.

MHOroyrojibHUKH ¥ reOMeTpUIeCKHe HEPaBeHCTBA

CyMMa BHYTPEHHHX YIJIOB MHOTOYTOJIbHUKA Y BHEIIHHMX YIJIOB BBITYKJIOTO
MHOTOyTobHUKA. COOTHOLIEHUS MEXAY CTOPOHAMHM W YIiaMu TPEyroJbHUKA.
HepaBenctBo TpeyronpHuka. HepaBenctBo o mnuHe nomaHou. HepaseHcTBO
MEXKy NEPIEHAUKYIIAPOM U HAKJIIOHHOU. PaccTostHuEe OT TOUKM 10 IPSAMOM.

Hccnedosamenvckas paboma: reoMeTpUIECKUE HEPABSHCTRA.

DOyHKIMHA

[louck oOnacTu omnpeAeneHuss ©U MHOXKECTBA 3HAYCHUH  (PYHKIUU.
Hcnonb3oBaHre pas3iuyHbIX CIOCO00B 3anmaHus (yHkuuu. Hcenonb3oBaHue
CBOMCTB (YyHKUMU i1 aHanu3a rpaduKoOB pEalbHBIX 3aBUCUMOCTEH (HYJIH
(yHKUIHH, TPOMEKYTKH 3HAKOMOCTOSHCTBA (DYHKLIUH, TPOMEKYTKHA BO3PACTAHUS U
yObIBaHMS (DYHKIIMHM, HanOoOJIbIIeEe 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 IIJIOCKOCTH. MeEeTOJ TEOMETPUUECKUX MECT TOYEK
IIPU PEIIEHUU TEOMETPUUECKUX 3a/1a4.

8 KUIACC

Yucaa v BIYMCICHUSA

KBanparHeiii kopeHb. BpinmonHeHune omnepauuii ¢ HppalUuOHAIbHBIMU
YUCIIAMH.

AJsiredOpanvecKue BbIPpAKEHUA

JpoOHO-paimoHaIbHbIE BBIPAXKECHUS. Crenenu. Brinonnenue
TOXJIECTBEHHBIX MPE0OPA30BAHUIN PALIMOHATIBHBIX BEIPAKEHUM.

IlenTpajibHasi CHMMeETPUA

@opMyIMpOBKa ONPENEIICHUs W J0KAa3aTEIbCTBO CBOMCTB LIEHTPAJIbHO-
CUMMETpUYHBIX (uryp. Jlenenue oTpe3ka Ha paBHbIC YaCTU C MOMOUIbIO LIUPKYJIS
u nuHeriku. WccnenoBaTenbckas paboTa: CBOWMCTBA IEHTPATbHO-CUMMETPUYHBIX
duryp.

Ilpoexm: neHTpanbHasi CHMMETPHUS B OKPYKAIOIIEM MHUPE.

YeTbIpéxyroJibHUKH

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



CBOMCTBA U Npu3HaKku. CpeaHss JIUHUS TPEYTOJbHUKA U CPEIHSS JIMHUS TpaNeLuu.
CBolicTBa U NIPU3HAKYU CIELUATIBHBIX BUJIOB YETHIPEXYTOJIbHUKOB

Hccneoosamenvckas paboma: 3HaAKOMbIE U HE3HAKOMbBIE YETHIPEXYTOJIbHUKH.

YpaBHeHUs U HEPABEHCTBA

OnpeneneHue paBHOCWIBHBIX ypaBHEHUH. [I[puMeHeHne CBOMCTB ypaBHEHUI
C oJHOW mnepemeHHOM. OrmnpeneneHrue KOJIMYEeCTBA JEHCTBUTEIBHBIX KOpPHEH
KBaJIpaTHOTO  ypaBHEHHA. PemieHue  IpoOHO-pallMOHANBHBIX  YpPaBHEHHUH,
CBOJSIIMXCA K JIMHEWHBIM WJIM K KBAJPAaTHbIM YPaBHEHUSIM, HCIOJb30BaHHE
METOJla 3aMEHbl IEpEeMEHHOH. PeleHnMe TEKCTOBBIX 3ajad anreOpanyecKuMm
criocoboM: mepexos OT CJIOBECHOH (OPMYIMPOBKM YCIOBHS 3aJauyd K
alreOpandyeckodl  MOJENM  IIyTeM  COCTaBJIEHMsSI  ypaBHEHHUS;  PELICHUE
COCTABJIICHHOTO  ypaBHEHMs;  MHTeprpeTauuss  pe3yibrara. ['paduueckas
WHTEPHIPETALUs YPABHEHUN C ABYMSI IEPEMEHHBIMHU.

Pemenne cucrteM ypaBHEHHH, B KOTOPBIX OJHO W3 YPaBHEHHUH HE SIBISACTCS
JUHENHBIM. ['paduueckas HHTEpHpeTaluss pelIeHus YpaBHEHUS C JBYyMs
NIEPEMEHHBIMM W CUCTEM YpPaBHEHMM ¢ JByMs IEpEMEHHbIMH. Pemenue
HEJIMHEWHBIX HEPABEHCTB U UX CHUCTEM. PelleHne HepaBeHCTB, COAEpKALUX 3HAK
Monyisa. M3o0paxeHue penieHus HEpaBeHCTBAa C OJHOM NMEPEMEHHONM 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.

Hccnedosamenvckas paboma: rpaduueckas HHTEpHpeTalus ypaBHEHHUH C
JBYMS IEPEMEHHBIMM.

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

IIpeoOpa3oBanue moaoodust

[IpeoOpazoBanue nogodus u nogo0HbIe Gurypsl. COOTHOILIEHUS B TOJIOOHBIX
¢durypax.

Hccnedosamenvckas paboma: uto Takoe ¢ppaxran’?

Jloka3aTe/ibCTBA HEPABEHCTB

OneHka 3HauYeHUs BBIPAKEHUS C UCIIOJIb30BaHUEM HepaBeHCTB. [IpuMmeHeHue
CBOMCTB HEpPAaBEHCTB B XoJ¢ pemeHus 3anad. OnpeneneHue paBHOCUIBHBIX
HEpaBEHCTB. J|0Ka3aTenbCTBO HEPABEHCTB. Pemenne TeKCTOBBIX 3aa4 C TOMOIIBIO
JIMHEWHBIX HEPABEHCTB C OAHOU MEPEMEHHOM.

HUccneoosamenvckas paboma. TMHENHOE HEPABEHCTBO C OJIHOM MEPEMEHHOM
C IapaMeTpoM.

IIpsiMoyroJibHbIE TPEYTOJIbHUKH



Teopema [ludaropa u e€ nmpuMeHeHUe NMpPU PEIICHUU MPAKTUYECKUX 3a/ad.
Jloka3aTenbCTBO COOTHOWIEHUHA MEXAY NPOMOPUUOHAIBHBIMUA OTpE3KaMH B
IPSIMOYTOJIBHOM TPEYTrOJIbHUKE (BBICOTA, MPOBENEHHAS W3 BEPIIUHBI IPSIMOTO
yria; METpUYECKHUe COOTHOIIeHUus1). [IpuMeHeHne COOTHOIIEHW TpHU peuieHuu
F€OMETPUYECKHX  3aj1ady. [puroHoMerpudeckue (yHKIHH OCTPOro  yria
IPSIMOYTOJIBHOT'O TPEYTroJIbHUKA (CHHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC). 3HAUEHUS
TPUTOHOMETpUUYeCKUX (QyHKIMM s yriaoB 30°, 45°, 60°. Pemenue 3amau c
UCITOJIb30BAHUEM TPUTOHOMETPUYECKHUX (DYHKIIMIA.

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

Mamemamuueckoe copesHoganue: pelIEHNE 3aa4 pa3HbIMU METOJAMH.

DOyHKIMHA

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

Yucsia ¥ BBIYMCJICHUSA: 1eJTUMOCTh

@opMyIMpOBKA ONPEACIECHUS NEIMMOCTH HALENIO, YUCEJ, CPABHUMBIX IIO
JAHHOMY MOJYJIt0. BpinonHeHue peneHuss ¢ ocTatkoM. Jlokas3aTenbcTBO H
IIPUMEHEHUE CBOMCTB CpPABHEHUM MO MOAYIr0. HaxokaeHue OCTaTKoOB CyMMBI U
IIPOU3BEAECHUSA 110 TaHHOMY MOJYJIIO.

HUccnedosamenvckas paboma: NeIuMOCTb.

9 KIIACC

YpaBHeHHS U HEPABEHCTBA

bukBagpaTHele ypaBHEHUs. MeTonbl pPaBHOCWIBHBIX MpeoOpa3oBaHUil,
3aMeHbI TIEPEMEHHOM, TPaPUIECKOTO METO/1a MIPU PEUICHUU yYpaBHEHHM 3-U U 4-i
crerneHer. PemieHne HepaBeHCTB, coaepKamux 3HaK Moayns. HepaBeHCTBO ¢
IByMsl TnepeMeHHbIMH. llpuMeHeHue rpaduueckoro Meroja pelIeHHs CHCTEM
HEPaBEHCTB C JBYMs NepeMeHHbIMU. Perienue ApoOHO-pallnOHAIbHBIX YpaBHEHUN
u HepaBeHCTB. [TocTpoenue rpadukoB ypaBHEHHI, B TOM YHCIIE C UCIIOJIb30BAaHUEM
uuppoBbIX pecypcoB. IlpuBoauTh TpaduuecKyro HMHTEPIPETALUIO pPELICHUS
YpaBHEHUS C IByMs MEPEMEHHBIMU M CUCTEM YpaBHEHUU C JBYMSI IEPEMEHHBIMH.
HccnenoBaHnne CHCTEM HEIWMHEWHBIX YpaBHEHUM C TnlapaMmeTpom. Pemenue
HEPaBEHCTB C JBYMS IEPEMEHHBIMU U UX CUCTEM.

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

Pemienue TpeyrosibHUKOB

Teopema CHHYCOB M TeOpeMa KOCHMHYCOB, MX NPHUMEHEHHUE INPU PELICHUU
TPEYTOJIbHUKOB u PAKTUYECKUX 3ajay. CooTHomeHus MEKITY
TpUroHoMerpuueckuMu (QyHkuusmu. Ilpocteiimme Qopmynbl  MpPUBEACHUS,
BBIBOJIMIMbBIEC U3 TEOMETPUIECKUX cooOpakennit. Haxoxknenue paanyca onvcanHoOn



OKPYKHOCTH. @®opmyna  I'epona. Q@opmyna  IUIOIAAM  BBIIYKJIOTO
YeThIPEXYTOJbHUKA.

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 PaIlliOHAIBHBIM TTOKA3aTENIEM.

[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
palMOHAIbHBIM [IOKA3aTelIeM LEJIbIMH YHUCIAMH U JECATUYHBIMH JIPOOSMHU.
CpaBHEeHHE W YHOPSAOYMBAHHE pPAIMOHATIBHBIX M HPPALMOHAIBHBIX YHCET,
3allMCAaHHBIX C TOMOIIBI0 KOpHA N- CTENEeHH, CTENEeHH C paloOHaJIbHBIM
nmokasareneM. BpIONHEHHE TOXACCTBEHHBIX MPEoOpa30oBaHU  BBIPAKECHUH,
COZEp KaIINX KOPEeHb N-i CTENIEHH, CTENIEHb C PAIlHOHATIHHBIM MTOKA3aTEIIEM.

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[ppuMeHeHre MaHHBIX TEOpPEeM MPHU PEIICHUH TE€OMETPHUYECKHUX
3aa4. 3HAKOMCTBO C MOHSITHEM TOMOTETHH, C €0 MPUMEHEHHEM, B TOM YHCTE B
MPAKTHYECKUX CUTYaIHsX.

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

DOyHKUNHA

[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. lloctpoenue rpadgukoB ¢GyHKIUI ¢
noMoIneo npeodpasoBanuii 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 CTEMEHHBIX (YHKIWHA C HaTypadbHBIMHU
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 NEPHEHAUKYJISIPHOCTH MPSIMBIX  (Yepe3  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  NPAKTUKO-OPUEHTHPOBAHHBIX  IEOMETPUYECKMX  3ajadax,
MCCIICOBAHNE IPUIOKEHHS METOJIa KOOPAMHAT B BBIYMCIUTEIBHON MATEMATUKE U
nHpopMaTHKe.

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

IIpaBuibHbIE MHOTOYT0JIbHUKH. 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. Ilnomans 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 MOCIEI0BATEILHOCTH U MPOrPeccum

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

[lenTpanpHas cummerpusi. LlenTpanbHO-cuMMmeTpudHbie Gurypsl. [ToBopoT.
OceBasg cummetpusd. PuUryppl, CUMMETPUYHBIE OTHOCHTEIIBHO HEKOTOPOMl OCH.
[TapannensHbiii nepeHoc. [loHsaTue ABUX)eHUsI U ero cBoicTBa. PaBeHCTBO duryp.
[IposiBieHHsI CHUMMETPUM B NPUPOJE, KUBOMHUCH, CKYJBITYpPE, apXUTEKTypE.
Komno3zunmu namwxenuit (mpocteiiimue npumepsl). llpuMeHeHne B pelIeHUH
r€OMETPUYECKUX 3a/1a4.



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



INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATHI

1) nampuomuuecko2o 60cnumaHnusi:

- 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 cepax;

2) epaxcOanHcko2o u OyX06HO-HPABCMEEHHO20 BOCHUMAHUSL:

TOTOBHOCTb K BBIMIOJIHEHUIO OOS3aHHOCTEH TpakJaHWHA M pealn3allfil €ro
npaB;, TPEACTaBICHWE O MaTeMAaTUYECKUX OCHOBaX (DyHKIMOHUPOBAHUS
pa3IMYHBIX CTPYKTYD, SBICHHUH, MPOIEAYp TPa)XITaHCKOTO OOIIeCcTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTh K 00CYKJIEHUIO 3TUYECKUX MPOOJIEM, CBI3aHHBIX 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 MaTEeMaTHUYeCKOH HAIMpaBIIEHHOCTH, OCO3HAHUE BaXKHOCTU
MaTEeMaTHYECKOTO OOpa3oBaHMs HAa MPOTSHKEHUU BCEH JKU3HHM IS YCIEITHON
NpOo(ECCUOHANIBHON ~ JI€ATEIbHOCTH M Pa3BUTHE HEOOXOJUMBIX  YMEHWI;
OCO3HAHHBIN BHIOOP M TIOCTPOSHUE MHAWBUIYATbHOW TPACKTOPUU OOpa30BAHUS H
KU3HEHHBIX IIJJAHOB C YYETOM JIMYHBIX HHTEPECOB U  OOIIECTBEHHBIX
MOTPEOHOCTEH;

4) acmemuueckoeo ocnumanus. ClIOCOOHOCTb K SMOIIMOHATBHOMY
U OCTETHYECKOMY BOCTIPHUATHIO MATEeMAaTUYECKUX OOBEKTOB, 3a1ad, PELICHHH,
paccyXIeHU; yMEHHE BUJIETh MAaTeMAaTHYECKUE 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 YeI0BEUECKOMN J1eATEIbHOCTH, 3TAllOB €€ Pa3BUTHUSA U 3HAYMMOCTHU JJIs
pa3BUTUSl LMBUIM3ALMHU; OBJIAJICHUE SI3bIKOM MAaT€MaTUKU U MaTeMaTH4eCKOH
KyJIbTypOH Kak CpEACTBOM  TMO3HAHUS  MHpa; OBJAJEHHUE  HABBIKAMHU
UCCIIeIOBATENLCKOM NeATEeIbHOCTH;

6) ¢uzuueckoeo eocnumarus, GopMUpoBanus KyIbmypsbl 300p06bs WU
OMOILIMOHAIIBHOTO ~ OJaromojy4usi: TOTOBHOCTh MPHUMEHSTh MaTeMaTHUECKHe
3HaHWS B MHTEpPecax CBOETO 3/0POBBS, BEACHMS 3A0pPOBOro o0Opa3a KU3HU
(310poBOE MUTaHUE, COATAHCUPOBAHHBIA PEXKHUM 3aHATUN U OTAbIXa, PETYJspHAs



¢usnyeckass akKTUBHOCTBH), C(OPMHUPOBAHHOCTH HAaBBIKA peQIIEKCHM, 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
MOCJICICTBUNA JIJIT  OKPY)KAIOIICH Cpenbl; OCO3HAHWE TJIOOAJIBHOTO 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 4Yepe3 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 SBJICHUAX, B TOM YMCJIE paHEE HE M3BECTHBIX, OCO3HABATH JACHUITATHI
COOCTBCHHBIX 3HAaHWUH W KOMIIETEHTHOCTEH, IUTAHMPOBATH CBOEC Pa3BUTHC,
CIIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CHUTYAIIMIO, BOCHPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TPEOYIOIIUNA KOHTPMEpP, 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 TIPOIIECCOB TOWMCKA, aHalinu3a, 00pabOTKH, CO3[aHusd, Mepeaadu
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 YCIOBUAX peaU3alliu 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 nocuyeckue Oeticmeausi:

BBISIBIIATh M XapaKTePU30BaTh CYIIECTBEHHBIC MPHU3HAKH MATEMATUYECKUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpe/ICIICHNS TIOHATHH, YCTAaHABIMBAThL CYIICCTBEHHBIN MPU3HAK KIIACCHU(UKAIUH,
OCHOBaHMSI JIJ1s1 0000IIICHHS M CPAaBHEHHSI, KPUTEPUH TTPOBOIMMOTO aHAJIN3a;

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



BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIONCHUIX U YTBEPXKIACHUSX, Mpeajaratb KpUTepUH IJis
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 JIOKA3aTE€IbCTBA MaTEMaTHYECKHUX
(GbakToB, BBICTpPAWBaTh ApTyMEHTAIIMIO, MPUBOJAWTH MPUMEPHI U KOHTPIPHUMEPHI,
NPUMEHSATh METOJ] MaTeMaTU4YeCKOM WHIYKIHUHU, OOOCHOBBIBATH COOCTBEHHBIE
paccyXJ1eHus;

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

2) Bazosvie uccnedosamenvckue Oeticmseusi.

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

IPOBOAUTH IO CAMOCTOSITENIFHO COCTABICHHOMY IIJIaHY OKCIIEPHUMEHT,
UCCIIEIOBAaHNE TI0 YCTAaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTUYeCKOTO OOBEeKTa,
3aBUCUMOCTEN 00BEKTOB MEXKIY COOOM;

CaMOCTOSITeNILHO (HOpPMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
OPOBEJCHHOIO  HAOMIOACHMS, HCCIEAOBAaHUSA, OKCIIEPUMEHTa, OLIEHUBATh
JIOCTOBEPHOCTbH MOJIYUYEHHBIX PE3YJIbTaTOB, BBIBOJAOB U 000OLICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKXKe BBIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

3) Paboma c ungpopmayueti:

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

BBIOWpATh, aHAJM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uHOOPMAITUIO PA3TUYHBIX BUIOB U (OPM MPEACTABICHHUS;

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

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

2. KomMyHHKaTHBHbIC YHUBEPCAJIbHbIC YUYeOHbIE 1eiiCTBUA:

BOCIIPUHUMATH U (OPMYJIUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU H
HEeIsIMU  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PECHHS B



YCTHBIX W MHUCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOAYy PELICHUs 3a/JauH,
KOMMEHTHPOBATh IIOJIy4CHHBIA PE3YJIBTAT;

B X0/€ 00CYXXJI€HUS 3a/aBaTh BOIPOCHI IO CYLIECTBY OOCYKJIa€MOM TEMBI,
npo0JieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HALCJICHHbIE Ha IIOMCK
pELICHUs], COIMOCTABIATh CBOM CYXKIEHUS C CYXICHUSAMH JPYIUX YYaCTHUKOB
nuanora, oOHapy»XUBaTh Pa3IMYUE U CXOJCTBO IMO3UILIMN, B KOPPEKTHOH (opme
dbopMynTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,

NPEACTABIIATh PE3YJIbTAThl PELICHUS 3a/1ayd, SKCIIEPUMEHTA, UCCIEI0BaHuS,
IPOEKTa, CaMOCTOSTENBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH;

IIOHUMAaTh M HCIIOJIb30BaTh MPEUMYINECTBA KOMAHIHON M WHAMBUAYAJIbHOU
paboThl MpU pEIIEHUWH YYEOHBIX MaTEeMaTUYECKUX 3aJad, NPUHUMATh LEJb
COBMECTHOM JeATEIbHOCTH, IUIAHMPOBATh OPraHU3aldi0 COBMECTHOM paloTHI,
pacnpenensaTh BUIbl padOT, JOroBapHBaThCs, OOCYKIaTh MPOLECC U PE3YNbTAT
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPYNNOBBIX GopMax padoThl (0OCYXaeHHsl, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» W HHBIE); BBIIOJHATH CBOIO YacTh pabOThl H
KOOPJIMHHPOBATh CBOM JCHCTBUS C JIPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KauecTBO pe3yJbTaTa M KauyeCTBO CBOEro BKJaJa B OOWIMH pe3yabTaT IO
KpUTEpHUSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUS.

3. PeryasiTuBHBbIC YHHMBEpCaIbHbIE y4eOHbIE 1eCTBUA

1) Camoopeanuzayus:

BBISIBJISITH IPOOJIEMBI JJIsi PEIICHUS B JKM3HEHHBIX U yYEOHBIX CUTyalUsX,
OPUEHTHPOBATHCS B PA3JIMYHBIX MMOAXOAAX NPHUHATHS pEUIeHUN (MHAUBUIYAIBHOE,
IPYIIIOBOE);

CaMOCTOATENIBHO COCTABJIATH IUIAH, aJrOPUTM pELICHUS 3aJadd (MU €ro
4acTb), BBIOMpATh CMOCOO pEHIEHUS C YYE€TOM HMEIOIIUXCA pPeCcypcoB U
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 pediekcuu;

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

OLICHMBATh COOTBETCTBHE pe3yJbTaTa ACATEIbHOCTU MOCTABIECHHON IENU U
YCIOBUSIM, OOBSACHATH MPUUYUHBI JOCTUKEHHS WK HETOCTHXKEHUS LIEeTH, HAaXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.



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 YHCEJI, MHOKECTBA PAllMOHATIBHBIX YHCEJ MIPU PELICHUH 33/1a4, IPOBEICHUN
paccyxJaeHuid U jaoka3arenabCTB.IloHMMaTh M OOBACHATH CMBICA MO3UIMOHHOU
3alUCU HATYPAJIBHOTO YHUCIA.

2) BoinonHATh, coueTass yCTHbIE M MHMCbMEHHBIC MPUEMbl, apu(MEeTHUECKHUE
JEUCTBUS C PAlMOHAIBHBIMU YHUCJIAMU, UCIIOIb30BaTh CBOMCTBA YHCEI U MPABUIIA
JNEWCTBUM, IPUEMBI PALIMOHAIBHBIX BBIYUCICHUN.

3) BBINONHATH IEUCTBUS CO CTENEHAMH C HATYPAJbHBIMU MTOKA3aTEISIMH.

4) HaxoauTh 3HAUYE€HUS YHUCIIOBBIX BBIPAXKEHUM, COACPKAIIUX PAIIMOHAIBHBIC
Yyucia W CTENEHH C HATypajbHBIM I[IOKa3aTelieM, NPUMEHSATh Pa3HOOOpa3HbIe
CHO0COOBI U IPUEMBI BBIYUCIICHHS], COCTABIISTh M OLICHUBATH YUCIIOBBIE BBIPAKECHHUS
IIPU PEIICHUH MPAaKTUYECKUX 33/1a4 ¥ 337a4 U3 APYTruX y4eOHbIX IPEIMETOB.

5) Oxpyrisath uucna ¢ 3aJaHHOM TOYHOCTBIO, a TaKXKe [0 CMBICIY
IPAaKTUYECKONM CHUTyallud, BBINOJHATh MPUKUAKY UM OLEHKY pe3yJbTara
BBIYMCJICHUW, OLICHKY 3HAYEHWW YHCIIOBBIX BBIPAXKEHHM, B TOM YHUCJIE IMpHU
pELICHUH MPAKTUYECKUX 3a/a4.

6) Pemath TekcToOBbIE 3aauyd apuU(METHUYECKUM CIIOCOOOM, HCMOJIb30BATh
TaOJIMIbI, CXEMBbl, YEPTEXKH, JAPYTrue CpelICTBa TMPEACTABICHUS HaHHBIX INpU
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) CBoOoaHO omepupoBaTh MOHATHUSMHU: YETHOE YMCIIO, HEUETHOE YHUCIIO,
B3aMMHO MPOCTBIE YUCIIA.

11) HaxoauTh HanOONBIINI OOIIMI TeIUTENIh U HAMMEHBIIIee 00IIee KpaTHOE
YyHUCell U UCTIOJIb30BaTh UX MPH PELICHUH 33]a4, IPUMEHATh AIrOpuT™M EBKinaa.

12) OmnepupoBaTh NOHATHEM OCTAaTKa MO MOAYJIO, MPUMEHSTh CBOMCTBA
CpPaBHEHUU O MOIYJIO.

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



14) Hcnonb3oBaTh NOHSATHE TOXKIECTBA, BBINOJIHATh TOXIAECTBEHHBIE
IpeoOpa30BaHus BBIPAXKEHU, TOKa3bIBaTh TOXKIECTBA.

15) BblnonHATe neWcTBUSA  (CIOKEHUE, BBIYMTAHUE, YMHOXKEHHUE) C
OJHOWIEHAMM W C MHOTOWIEHAMH, [PUMEHATh (POPMYJIbl COKPAILIEHHOTO
YMHOXKEHHS (KBaJpaT M KyO0 CyMMBbI, KBaJpaT M KyO pa3HOCTH, pa3HOCTb
KBaJIpaToOB, CyMMa M Pa3HOCTh KyOOB), B TOM YHCJIE JUISl YIIPOILIEHUS BBIYUCICHUIA.

16) CoctaBniATh W pemiaTh JMHEWHOE YpPABHEHUE WJIM CHCTEMY JIMHEHHBIX
YpPaBHEHUH TIO YCJIOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJla4dl IOJIy4eHHbI pe3ynbrar. CTpouTh TpauKy JHHEWHBIX
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) HaxoauTe 3HaueHre GyHKIIMU 10 3HAYCHUIO €€ apryMEHTa.

19) Ilonumare rpaduueckuii cmocod TPEACTABICHHS W  aHaIHM3a
uHbOpMallMy, W3BJIEKAaTh M MHTEPHOPETUPOBATH HHGOPMALMIO U3 TpapuKOB
peanbHBIX IPOLECCOB U 3aBUCUMOCTEM.

20) Hcnonw3oBaTh CBOWCTBA (PyHKUMH Ui aHaiu3a IpaduKOB peasIbHBIX
3aBUCUMOCTEN (HyIH (DYHKIMHM, NPOMEXKYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
IIPOMEKYTKHA BO3pacTaHusi U yObIBaHMS (DYHKIIMHM, HAuOOJIbLIEE MU HAUMEHBIIEE
3HAYEHUA (PYHKIUN).

21) Ucnonw3oBaTh TpaduKu 7 UCCIAETOBAHUS MPOIECCOB U 3aBUCUMOCTE,
IPU PEIlIeHUH 3a]ad U3 JPYTUX YYEOHBIX IPEIMETOB U peabHOM KU3HHU.

22) Jlenatb NPUKHUJIKY U OLIEHKY JIMHEWHBIX U YIJIOBBIX BEJIUYHH IIPEIMETOB B
peasibHOM KU3HU, pa3MEePOB MPUPOIHBIX OOBEKTOB.

23) Bnagets nonstuem «reomerpudeckoe Mmecto Touek» (I'MT). Onpenenstsb
OMCCEKTpPUCY YIVIa W CEpeAUHHBbIA NEePHeHIUKYJIsAp K oTpe3ky kak ['MT.
[lonp30Batbcs  moHsTMeM [I'MT 1npum  [10Ka3aTenbCTBE  IEOMETPUUYECKHUX
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 OJHOW TOYKU, U MPUMEHATHh 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  MOHSTHSAMHU:  KBaJpaTHBIM  KOPEHB,
apu(pMETUYECKUNA KBAJIPaTHBIM KOpPEHb, HPPAIIMOHAIIBHOE 4YHUCJIO, HaXOIUTh,
OLICHMBATh KBAJpPATHBIE KOPHHU, MCIOJIb3Ys NPH HEOOXOIUMOCTU KaJIbKYJATOD,
BBINIOJIHATh MPe0Opa30BaHMS BBIPAKEHUHM, COJEP)KAIIMX KBAJIpPaTHbIE KOPHH,
UCIIOJIb3Ysl CBOMCTBA KOPHEW.

3) Mcnonp30BaTh HaYaJIbHBIE MPECTABICHUS O MHOXKECTBE JIEHCTBUTENIbHBIX
YuCel JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYUCICHUH, U300paxaTh JIeHCTBUTEIIbHbIE
4yycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

4) Mcnionb30BaTh 3alKUCH OOJBIIUX M MAJIbIX YUCEN C MTOMOIIBIO JECATUYHBIX
npobeit m crenenerd yucia 10, 3anuchbIBaTh M OKPYIUIATh YHUCIOBBIE 3HAYEHUS
peabHBIX BEJIUYHH C UCIIOJIH30BAHUEM Pa3HbIX CUCTEM U3MEPEHHMIA.

5) CB0OOgHO omnepupoBaTh MOHSATHEM OCTaTKa IO MOAYJIO, MPUMEHSTH
CBOICTBA CpaBHEHUH MO MOJYJIIO, HAXOJIUTh OCTATKA CYyMMBI U ITPOU3BEICHHUS 110
JAHHOMY MOZYJIIO.

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

7) IlpuMeHsITh OCHOBHOE CBOMCTBO PAIIMOHAIBHOU JIPOOH.

8) DBbimonHsATh mnpuBeAcHUE anreOpanyeckux Jpodeil K - olimemy
3HAMEHATEIII0, CI0)KEHHE, YMHOKEHHE, JIETICHUE allreOpandecKkux Apooeil.

9) BbIIOMHATH  TOXIECTBEHHbIE  MPeoOpa3OBaHMS  PAMOHAJIBHBIX
BBIPAKCHUM.

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

11) IlpumeHATh NOHSATHE CTENEHU C LEIbIM IOKA3aTelIeM, BBIINOJIHATH
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETbIM MOKa3aTeseM.

12) Haxoautb JOMyCTUMBIE 3HAUYEHHSI TMEPEMEHHBIX B BBIPAKECHUSX,
coJiepKalux apu(pMeTHYecKrue 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 MpeacTaBieHuil (ycTaHaBIMBaTh, HMMEET JIU
YPaBHEHUE WM CHCTEMA YPAaBHEHHMM PEIICHHs, €CIIM HMEET, TO CKOJbKO, WU
npoyee).



17) IlepexoauTs OT CIOBECHOUN (HOPMYITUPOBKHU 3a7a4d K €€ anreOpandecKon
MOJIId C TIOMOILIBIO COCTaBJICHUS YPAaBHEHUS WJIM CHUCTEMbl YpaBHEHUH,
WHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M MOJYyYEHHBIN pe3ybTaT.

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 O003HAUEHHUA), OMPENEATh 3HAUYeHUE (PYHKIUU IO
3HAYEHHUIO apTyMEHTa, ONPEeIeNsATh CBOMCTBA (DYHKIIMM MO ee rpaduky.

20) Ctpoutb rpaduxu (yHKIUNA, OMUCHIBATh CBOMCTBA YHMCIOBON (PYHKIIUU
no ee rpapuky. Pacrno3HaBaTb OCHOBHBIE BHUJbl YETBIPEXYTOJbHUKOB, HX
AJIIEMEHTBI, MOJb30BATHCS WX CBOWCTBAMU IPU PELIEHUU T'€OMETPUYECKUX 3a/ad.
PaznuuaTe npHU3HAKU M CBOICTBA mapajuiesiorpaMma, poMOa M MpsSMOYTOJIbHUKA,
JIOKa3bIBaTh WX M YBEPEHHO MNPUMEHATh IMPU PEIICHUH TeOMETPUUYECKUX
3asay.Pacro3HaBath IEHTPAIbLHO-CUMMETPUYHBIE (DUTYpBI UM HCIOJIb30BATh HX
CBOMCTBA MPH PEILICHUH 3a7a4.

21) Brnanetb NOHATUSAMU MOJ00MS TPEYTOJILHUKOB, KOdddUlMeHTa noiooms,
COOTBETCTBEHHBIX 3JIEMEHTOB MOAOOHBIX TPEYTOJIbHUKOB. FIMETh MpeicTaBIeHHE O
npeoOpa3zoBaHuu MoAoOus U 0 NMoAoOHBIX (urypax. Ilonb3oBaThCsi MpU3HAKAMU
no00Msl TPEYroJbHUKOB MPHU PEIICHUH TeOMETpUYecKuX 3anad. Jlokas3blBaTh U
MPUMEHSITh OTHOIIEHHUS MPOMOPIUOHATIBHOCTUA B MPSIMOYTOJIBHBIX TPEYrOJIbHUKAX.
JlokasbIBaTh U IpUMEHATH Teopemy Daneca. [I[puMensTh mogo0ue B MPaKTHUECKUX
3a/1ayvax.

22) BpBOguTh M WCHOJB30BaTh MpocTediue (GopMynbl i TUIOMIAAH
TPEYroJIbHHUKA, TapajijiesiorpaMma, poMOa U Tpanenu. Beraucnsate (pa3aunaHbIMU
cnoco0aMu) IUIOMIAAb TPEYroJdbHUKA U IUIOIAAM MHOTOYTOJBHBIX (UTYD
(moJIB3ysCh, A€ HEOOXOIUMO, KaNbKYIATOpOM). [IpuMeHsATh MeTOA TUIoIIAAeH s
penieHus 3aa4. 3HaTh OTHOIIECHUE MJI0Iael MOA00HBIX (GUTYp U IPUMEHATH NPU
pemieHnu 3aaa4. [[pUMeHSATh MOTy4YeHHbIE YMEHHS B IPAKTUUECKHUX 3a7a4ax.

23) [IlpumeHsTh TOJY4YEHHBbIE 3HAHWS Ha TNPAKTUKE — CTPOUTH
MaTeMaTUYeCKHe MOJEIM JUIsl 3aJa4 peaJbHOM KU3HU U  NPOBOJUTH
COOTBETCTBYIOLLIME BBIYMCICHUS C MPUMEHEHHEM MOJO00US W TPUTOHOMETPHUH
(TOJIB3YSICh, T/I€ HEOOXOAMMO, KAJTbKYJISITOPOM).

9 KJIACC

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



paIMOHAIBHBIM MOKA3aTEeeM, WCIOJIb3YS TPU HEOOXOTUMOCTH KaIbKYJISTOD,
MPUMEHSTH CBOMCTBA KOPHS N-i CTETIEHU, CTENEHHU C pallMOHATILHBIM ITOKa3aTeJIeM.

2) Vcnonp30BaTh MOHATHE MHOXKECTBA JIEHCTBUTEILHBIX YMCEN MIPU PEIICHUN
3ajJlay, MPOBEJICHUU PACCYKACHUIN U JI0Ka3aTeJIbCTB.

3) CpaBHUMBaTh W YHOOPAJIOYUBATH JACHCTBUTENBHBIE YHCIA, OKPYIJISAThH
JEUCTBUTEIBHBIC YUCIA, BBINOIHATh MPUKUJIKY PE3ysibTaTa BBIUUCICHHM, OIICHKY
YUCIIOBBIX BBIPAKECHUIA.

4) CB0oOOOHO OIEpUpOBaTh MOHATHEM KBaApaTHOTO TPEXUJIEHA, HAaXOJUTh
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 4YHUCJIE C
OTPaHUYCHUSIMU, HATIPUMED B LIEJIBIX YHCIIAX.

9) IIpoBOaUTE HCCIIENOBAaHUS YPABHEHUI U CHCTEM YpaBHEHUH, B TOM YHUCJIE
C TMpUMEHEHHEM rpadUyYecKUX TMpe/cTaBIeHUN (yCTaHaBIMBAaTh, WMEET JIH
YpaBHEHHE WM CUCTEMA YpPABHEHUU PEIICHUS, €CIH HMEET, TO CKOJbKO, H
npouee).

10) Pemiath TEKCTOBBIC 3a1a41 AJIT€OPaudeCcKUM CIIOCOOOM.

11) Ucnonbs3oBaTh ypaBHEHHSI, HEPABEHCTBA U UX CUCTEMBI JJISI COCTABJICHHUS
MAaTEMATUYECKOW MOJEIN pPEATbHOM CHUTyalldd WM TPUKIAJHOW 3a/1auH,
MHTEPHPETUPOBATH NOJYUYECHHBIE PE3YJIBTATHI B 33JJTAHHOM KOHTEKCTE.

12) CBOOOIHO OIEpPUPOBATH MOHSATHUSMU: 3aBUCUMOCTH, (PYHKIHUS, Tpaduk
byHKIMKA, TpsMas MOPONMOPIMOHATIBHOCTh, JIMHEWHAass GYyHKIUS, OOpaTHas
MPOTOPIIMOHAILHOCTh, Mapadosia, Tunepoosia, KyCOUHO-3a/1aHHast PyHKITHS.

13) HccnemoBath ¢yHKIMIO TO €€ rpaduKy, yCTaHaBIMBAaTh CBOMCTBA
GyHKUuMiA: 00JacTh ONpENeNeHUs, MHOXKECTBO 3HAYEeHHM, HyIu (QYyHKIUWH,
MPOMEXKYTKA 3HAKOMOCTOSTHCTBA, MPOMEXKYTKH BO3pACTaHUs U yObIBaHUS,
YETHOCTh U HEYETHOCTh, HAUOOJIbIlIEE U HAUMEHbIIIEE 3HAYEHHU S, ACUMITTOTHI.

14) Pacno3naBath KBajgpaTuuHylo (GYHKIUIO 10 QopMmyie, NPUBOAUTH
MpUMEPHI KBAAPATUUHBIX (HYHKIIMHA U3 peaTbHOM KU3HU, PU3UKH, TEOMETPHH.

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

16) Crpouth rpaduk KBagpaTUYHOM (GYHKIIMU, OMHUCHIBATH CBOMCTBA
KBaJpaTUIHON (PYyHKIIMH 10 €€ rpaduKy.

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

18) Ha mpumepe kBampaTudHOW (GyHKIHUH CTPOUTH Trpaduk (QyHKIUM Yy =
af(kx + b) + ¢ ¢ momorpro npeodpaszoBanuii rpaduka Gpynkuuu y=f(x).



19) UnnroctpupoBath ¢ MOMONIbIO TpaduKa pealbHyI0 3aBUCUMOCTb WU
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) MN3o00paxkaTh 4j€HBbl MOCIEI0BATEIBHOCTH TOYKAMHM HA KOOPIAMHATHOU
IJIOCKOCTH.

24) Pematp 3a1a4M, CBSI3aHHBIE C YUCIIOBBIMU MIOCIEA0BATEIBHOCTSAMHU, B TOM
YHUCJIE 33/1a4U U3 PEAIbHOM >KM3HU (C MCIOJIb30BAHUEM KAJBKYJISATOPA, HU(POBBIX
TEXHOJIOTHUH).

25) Pacno3HaBaTh M NPHUBOJUTH NPUMEPHl KOHEYHBIX M OECKOHEUHBIX
NOCJIEIOBATEIBHOCTEH,  OrPAHUYEHHBIX  MOCJIEI0BAaTEIbHOCTEH, MOHOTOHHO
BO3pacTaromuX (yObIBAIOLINX ) OCIEA0BATEIBHOCTEH.

26) HNmerp npeacTaBi€HHE O CXOAUMOCTH IOCJEI0BATEIIbHOCTH, YMETb
HaXOAUTh CyMMY OECKOHEUHO YOBIBAIOIEH T€OMETPUYECKON ITPOrPECCUH.

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

28) Jloka3bIBaTh TEOPEMY CHUHYCOB U TEOPEMY KOCHHYCOB, TPUMEHSTh UX IS
HAXOXKJEHUS PA3IUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYrOJIbHUKOBY),
IpU PEIIEHUU TEOMETPUYECKUX 3anad. lIpuMeHsATh mnoJiydeHHbIE 3HAHUS MpPU
PELICHNH PAKTUYECKUX 3a1a4.

29) IlpuMeHSATH TPUTOHOMETPHUIO B 3ajayax Ha HAXOXKICHHUE IUIOIIAJIH,
BBIBOJIUTh M BIAJETh TPUTOHOMETPUUYECKUMHU (GopMylaMu i  IUIOUIAAU
TpEeyrojbHHUKa, MapajjienorpamMmma, pomOa, TpamneluH, BbIBOJUTh U NPHUMEHSTH
dbopmyny ['epona u popmymy 11 TUIOLIAAH BBITYKIIOTO YETHIPEXYTOJIbHUKA.

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

31) HUcnonb3oBath Teopembl UeBbl 1 MeHemnast ipu peliieHuu 3a1ad.

32) HWcnonws30BaTh TEOPEMBbI O BOHMCAHHBIX YIUIAX, yriaX MEXIy XOopAaMu
(CeKyIIMMHM) U yTJIe MEXAY KacaTeJIbHOM U XOPAOW ITPH PEIIEHUN T€OMETPUUYECKUX
3ama4. Jloka3plBaThb M NMPUMEHATH TEOPEMBI O NPOU3BEACHUU OTPE3KOB XOpA, O
MPOU3BEJCHUU OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

33) Bnaners moHSTHEM KOOpPIMHAT Ha IMJIOCKOCTH, pabOTaTh C YpaBHEHHEM
npsMOl Ha TMJIOCKOCTH. Bianers NOHATUSMU YriaoBoro kod3pduiuueHta u
CBOOOJHOTO YJI€HA, MOHUMAaTh WX TE€OMETPUUECKU CMBICI U CBS3b YIJIOBOTO
ko3 duimeHTa ¢ BO3pacTaHUEM U YObIBaHMEM JIMHEMHON (QYHKIUH. YMETh



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

34) BeiBOoAWTH M BAE€Th YpaBHEHHEM OKpYKHOCTU. MCMoOiab30BaTh METO
KOOpPAMHAT Ul HAXOXKICHHUs IEPECEUCHHUN OKPYKHOCTEM M MNpsMbIX. Braners
dbopMynaMu paccTOSHUS OT TOYKH JO MPSMOM, TUIOHIA[M MapajuieiorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpPHUEHTUPOBaHHOW Iomaau. llomp3oBaThCs
METOJOM KOOPJIMHAT Ha IUIOCKOCTH, MPHUMEHATh €ro IpU pPELICHUU
F€OMETPUYECKUX W TMPAKTUYECKUX 3anad. lIpuMeHATr MeToj KOoopAWHAT B
MIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKHUX 3a7adax.

35) Bnaners noHaTHeM BeKTOpa. YMETh CKJIaJbIBATh U BHIYUTATh BEKTOPHI,
YMHOXaTh HAa YHWCJO, BJIAJETh NpaBUIaMHU TPEYroJbHUKA U MHapajijiesorpaMma.
Bnanetps NpakTUYECKMMHU WHTEPHPETALMSIMU BEKTOPOB. YBEPEHHO MOJIb30BAThCS
KOOpJIMHAaTaMHU BEKTOpa. BiiageTe CJI0KEHHEM M BBIYUTAHUEM BEKTOPOB,
YMHOKEHHEM BEKTOpa Ha YMCIO B KoopauHaTtax. MiMeTs npencraBienue o 6asuce
(Ha mockocty). PackiagsiBaTh BEKTOPHI 10 Oaszucy. PacknanpiBaTh BEKTOPBI CUJI C
NIOMOILBIO NPOELUUPOBAHUS U TPUTOHOMETPUUYECKHX COOTHOUIEHUH. lIpuMeHsaTh
MOJIyYEHHBIEC 3HAHUA B IPOCTEHIINX (PUZNYECKUX 3a/1adax.

36) Brnanetrb nmoHATHEM CKASIPHOTO MPOMU3BEICHUSI BEKTOPOB, IOHUMATh €T0
TEOMETPUYECKHI CMBICI W YBEPEHHO IIOJIb30BAaThCA €ro BBIPAKEHUEM B
JIEKAPTOBBIX KOOpJAWHATaX. 3HATh JUCTPUOYTUBHOCTH CKAJISPHOrO MPOU3BEIACHUS
U €ro CBs3b ¢ NpoeurpoBaHueM. [I[puMeHATh cKalsipHOE MPOU3BEAECHUE BEKTOPOB
JUISl HaxOKJEHUsS JUIMH M YIJOB. PemaTe reoMeTpuyeckue 3aJadd ¢ MOMOUIBIO
CKaJISIpHOrO npou3BeneHus. Vcronb30BaTh CKaISIPHOE MPOU3BEIECHNUE BEKTOPOB B
anredpanueckux u (pU3nYecKux 3agavax.

37) Buagerb HOOHATUSAMH  NOPABUIBHOIO  MHOTOYTOJbHUKA, JJIUHBI
OKPYXHOCTH, JIJUHBI IYT'M OKPYXHOCTH M PaJUaHHON Mepbl yIia, BBIYHCIATH
miom@aae kpyra u ero yacred. [lonumares cmbicn yucna 7. lIpumeHsaTs
MOJIyYeHHbIE YMEHHUS NPHU PEIIEHUU MPAKTUYECKUX 33a7ad. 3HATh HCTOPUYECKHUE
CBEACHUS 00 U3MEPEHUU JJIUHBI OKPYKHOCTH U IUIOIIAIAN KPyTa.

38) Mmets mpencraBieHre O MpeoOpPa3OBaHUM TUIOCKOCTH, O JBUKCHHSX.
Haxoguth ocu, UEHTpbl CUMMETpuu (GUTYp, LEHTPbl MOBOPOTA, HAXOAWUTH
KOMITO3UIIMKA TPOCTEHIMX TpeoOpa3oBanuii. [I[puMeHATh NBWKEHUS TUIOCKOCTH
IPU pEUICHUU T€OMETPUUECKUX 3aau.

39) IlpumeHsTh TMOJy4YEHHbIE 3HAHUS HA TMPAKTHUKE — CTPOUTH
MaTeMaTUYeCKHe MOJENM I 3aJad peajbHOM JKU3HU U  TIPOBOJUTH
COOTBETCTBYIOIME BbIUHUCICHUSI C IPUMEHEHUEM MOI00MSI U TPUTOHOMETPUUYECKUX
byHKIMA (TTOJIB3YSICh, TJe HE00X0IUMO, KaTbKYJISTOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
JJIeKTPOHHBbIE
No 1/ HaumeHoBaHue pa3iesioB M TeM KosunuyecTBo OcHoBHOe OcHOBHBIE BUIbI (undposbie)
gt NPOrpamMMbl 4acoB coJep:KaHue AeATeIbHOCTH o0pa3oBaTe/bHbIE
pecypcsl
Ucrtopus
BO3HUKHOBEHUS U
pa3BUTHS
rE€OMETPUH.
[TonsTus:
aKcuoMma,
Teopema, Cemunap: u3
CBONCTBO, HUCTOPUH
MIPU3HAK, BO3HUKHOBEHHUS U
JI0Ka3aTeNbCTBO, pa3BUTHSA
OnemeHThl ucTopun. O01IME TOHATUS 10 OIpeIeTICHNUE. reomeTpun. MuHn-

reoMeTpun. OCHOBHbBIE PUTYPBI

NHcTpymeHTsI 1u1s
W3MEPEHUN 1
ITOCTPOEHHUH.
B3aumHuoe
pacroJioKeHue
TOYEK Ha IIPSIMOM.
N3mepenune
JUTMHBI OTpE3Ka,
paccTostHue
MEXIy TOYKaMH.
B3anmHuoe

HUCCICIOBAHUEC: UTO

Takoe, TeopeMa,

CBOWCTBO, PU3HAK,

J0Ka3aTCIbCTBO,
OMpCACIICHUC




pacroJioxKeHue
MPSMBIX.
Jlomanas. Buael
JIOMaHbIX. JluHa
JIOMaHOM.
MHOrOoyronbHuKH.
Ilepumerp
MHOT'OYTOJIbHHUKA.
IlousTue o
BBITTYKJIBIX U
HEBBIITYKJIbIX
MHOI'OYTOJIbHUKaX

Yucna u BeIunciieHus. JleTuMoCTb.
CroKeTHBIE 3aa4n

JenumocTs u e
CBOICTRA.
[Ipuznaku
JIEITMMOCTH Ha 4,
6, 8, 11.
IIpusnaku
JEIMMOCTH Ha 7,
13
(yHUBEpCaTbHBIN
croco0). Permenne
3aja4
MOBBIIIEHHOM
CJI0KHOCTH.
Pemienue 3aga4d Ha
JIeTTUMOCTb.
Apudmernueckuii
METO/I peIICHUS
CIOKCTHBIX 3aj1a4

Uccnenoparenbckas
pabora: 1eITuMMOCTh
Y €€ CBOMCTBA.
Huckyccus:
COOTHECEHHE TUTIA
3a[1a4M U MOJICIH.
CpaBHeHuHe
apudmernyeckoro
U anreOpanvdeckoro
METO/Ia PeIICHHS
3aJ1a4; TOCTOMHCTBA
U HEIOCTATKH.
MaremaTtnueckoe
COpPEBHOBAHUE —
perieHne
CIOXKETHBIX 33124
pa3HBIMH METOIaMHU




TpeyronsHuku. IIpusHaku paBeHcTBa
TPEYrOJIbBHUKOB

Anrebpanyeckue BbIpaXXEHUS

10

TpeyroybHUKA.
PaBHbIe
TPEYTrOJIbHUKH B
r€OMETPUYECKUX
KOH(pHUTypaIusX.
IIpusnaku
paBeHCTBa
TPEYTrOJIbHUKOB.
IIpu3naku
paBeHCTBa
MPSAMOYTOJIBHBIX
TPEYrOJIbHUKOB.
[lepnenaukynsp u
HAaKJIOHHAas
[IpencraBnenue
3aBUCUMOCTH
MEXIY
BEJIMYMHAMU B
Buzie GopMyIIbl.
Crernenu,
MHOTOYJICHBI,
npeoOpa3oBaHue
MHOT'OYJICHOB,
JIEUCTBUA C
MHOT'O4JICHaMH.
MHorouieH
CTaHJapTHOTO
Buga. Crenenn
MHOTOYJICHA.
Kopnau

[IpakTukym no
PEIICHUIO 3a/1a4.
HccnegoBanue:
paBHBIC
TPEYTOJbHUKHU B
TCOMETPHUYCCKUX
KOH(UTYpanusx

[IpakTukym no
PELICHUIO
MPAKTHKO-
OpPUEHTUPOBAHHBIX
3a/1a4y Ha
HaXO0XJICHUE
HEU3BECTHBIX
BEJIUYUH C
MIPUMEHEHUEM
bopmys.
Uccnenosarensckas
paboTta: Kak HalTh
KOpEHb
MHOTOYJICHA?




TpeyrosbHUKN ¥ TEOMETPUUECKHE
HEPaBEHCTBA

MHOTOYJICHA.
Haxoxnenue
KOpHEM
MHOTOYJICHA.
JlokazaTenbpCTBO
TOXJieCTB. Pa3Hblie
MOIXOJIBI K
JIOKa3aTeJIbCTBY
TOXJIECTB

CooTtHonieHus
MEXy CTOPOHAMHU
U yriamMu
TPEYTrOJbHUKA.
HepagsenctBo
TPEYTOJIbHUKA.
HepaseHctBo o
JJINHE JIOMaHOM.
HepasenctBo
MEXIY
MEePIEHANKYIISIPOM
M HAKJIOHHOM.
PaccrosiHue ot

UccnenoBarenbekas
pabora (B ToM
qucle C
HCIOJIb30BaHNUEM
«MaTeMaTH4YeCKUX
MTaKETOBY):
r€OMETPUYECKUE
HEPABEHCTBA.
IIpaxTukym 1o
PEILIEHUIO
MPaKTUKO-
OpPUEHTUPOBAHHBIX
3az1ay.
MonaenupoBaHue ¢

. IIOMOIIBIO
TOYKHU JI0 PAMOM
MPOrpaMMHBIX
CpEICTB
PaBHOCUIBEHOCTE CaMocTOoSTEIEHOE
VYpaBHEHHsI U CHCTEMBI YPaBHEHUIN YpaBHEHUH OTKpBITHE:
JInneHbIe JIMHEMHbBIE




YpaBHEHUS U UX
CHCTEMEL.
Onpenenenue
Yyucia KOpHeu
JIMHEHHOTO
ypaBHEHHUS.
Pemienue
JIMHEHHBIX
YPaBHEHUH,
COZIepXKaIINX 3HAK
Monayiis. Pemenue
JIMHEHHBIX
YpaBHEHUH ¢
napaMeTpamu.
Pemenune cucrem
JIMHEHHBIX
YpaBHEHUU
pa3HBIMU
METOAaMH

ypaBHEHUS U
HEPaBEHCTBA C
rapamMeTpamMu 1 uxX
CHUCTEMBI.
WccnenoBarenbekas
pabota (B ToM
YUCJIE C
HCIIOJIb30BAaHUEM
«MaTeMaTH4YEeCKUX
MIaKETOBY):
JIMHEHBIE
YpaBHEHUS,
co/iepxKaIire 3HaK
MOJYJIS.
IIpakTukym no
pPELICHUIO 3a1a4: OT
MPOCTOTO K
CIIO)KHOMY —
pELIEHHE CUCTEM
JIMHEWHBIX
YPaBHEHUHU
pa3HbBIMU
METOJIaMH.
MaremaTnueckoe
COpPEBHOBaHUE —
pelieHune
MaTeMaTUYeCKUX
3a/1a4 1o TeMe

OceBas cummeTpus

@urypsl ¢ 0CEBOMI
CUMMETpHEN.

Uccnenosarennckas
pabora (B TOM




IIpumepsl qucie ¢

CUMMETpUU B HCIIOJIb30BaHHEM

OKpYXKaroIiem «MaTeMaTH4YeCKUX

MHUpe MTaKETOBY).
[Toctpoenue
Mozele (B Tom
quCIe C
HCII0JIb30BaHNUEM
«MaTeMaTH4YeCKUX
nakeroB»). IIpoexr:
CUMMETpUS B
OKpYXAaroIIeM MUPE

Cymma

BHYTPEHHUX [TpakTuKy™m 110

yIJIOB PEIICHHUIO

MHOTOYT'OJIbHUKA MPAKTHKO-

U CyMMa BHEIIHUX  OPHEHTUPOBAHHBIX

MHuoroyroiasHukd. OKpyKHOCTb YHIOB BUIIYICIOTO JAat
MHOT'OYTI'OJIbHUKA. HccnenoBarenbekast

KacarenpHas u

paboTa: B3auMHOE

ceKylIas K pacnosoxeHue
OKPY>KHOCTH. OKPY>KHOCTH U
OKpYyXHOCTb, MpAMO
BIIMCAHHAs B yTOJI.
ITonck obOnactu Uccnenosarennckas
ompenieNIeHus 1 pabora (c

OyHKINH MHOKECTBA HCII0JIb30BAHUEM
3HAYCHUU «MaTeMaTHYEeCKUX

byHKIMN.

HaKeTOB»)I B TOM




Hcnons3oBanue
Pa3IUYHBIX
CIIOCOOOB 3aTaHUS
byHKIHH.
Hcnons3oBanue
CBOWCTB (yHKUUH
JUISL aHAJIM3a
rpauKoB
peaTbHBIX
3aBUCHMOCTEH
(mynmu pyHKUIMH,
MIPOMEXYTKH

3HAKOIIOCTOAHCTBA

(ynkuun,
MIPOMEXKYTKH
BO3pacTaHUS U
yOBIBaHUS
dyHKIM,
HauOobIIee U
HauMEHbIIIee
3HAYEHUS
byHKINN).
I'paduku,
KYCOYHO-
3aJJaHHBIC

byHKIMHA

qHCIIe CPaBHEHUE
CBOMCTB (DYHKITUU U
uX TpaduKoB B
3aBUCUMOCTH OT
napamMeTpoB
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I'eomeTpuyeckue mecra TOUEK

BzaumHoe
pacmoaoKeHne
OKPYKHOCTH U
MIPSAMOM.

IIpaxTukym:
IIPaKTHUKO-
OPHUEHTUPOBAHHBIE
3aJa4M Ha




IIpumepsl
TrE€OMETPUYECKUX
MECT TOYEK Ha
IJIOCKOCTH.
Meton
r€OMETPUYECKHUX
MECT TOYEK pHU
peLIeHun
Ir€OMETPUYECKHUX
3a1a4

B3aMMHOC
pacrosoxeHue
OKPYKHOCTH U
MPSMOM.
CamMocTosTelIbHOe
OTKPBITHE: YTO
takoe TMT?
IIpakTukym no
PEIICHUIO 3a/1a4 Ha
I'MT

OBLIEE KOJIMYECTBO YACOB 110
ITPOI'PAMME
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8 KVIACC

JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM KouunvecTBO OcHoBHOe OcHOBHBIE BUIbI (undposbie)
n/n NPOrpamMMbl 4acos coJep:KaHue AeATeTbHOCTH o0pa3oBaTe/ibHbIE
pecypchl
KBanpaTHbIii KOpEHbD.
Beinonuenue
onepaunuii ¢
IIpakTukym no
WUPpALMOHATEHBIMU
PELICHUIO 3a/1a4: OT
yuciaaMu. TOYHOCTh
MPOCTOTO K
Uucna u BeIYUCIeHUs (KBaJIpaTHBIC MPUOJIKEHUS
CIIO)KHOMY.
KOPHH, UppallMOHAIbHBIE YUCIIA, 10 MPPALMOHAIIBHOTO Y
UccnenoBarenbekas
CTETICHH) YKCIIA IPU PELLIEHUH
pabora.
3anay. OkpyrieHue
KBanpaTtneie
MPPALMOHATIbHBIX
KOpHHU.
quCcell, TPUKHUJIKA
pe3ynbTaTa
BBIUMCIICHUM
HpobHo-
paluoHalbHbIE
BBIPKCHHS.
IIpakTukym no
Crenenu.
PELICHUIO 3a/1a4: OT
Anrebpanyeckue BhIpaXeHUs 4 Brimosninenue
MPOCTOTO K
TOXIECTBEHHBIX
. CIIO’)KHOMY
npeoOpa3o—BaHUI
palMoOHAIbHBIX
BBIPAKECHUI
YeThlpexyroJIbHUKH 8 [Tapannenorpamm, [TpakTukym no




YpaBHEHHS 1 HEPABEHCTBA

12

€ro MpU3HaAKU U
CBOMCTBA.
[IpsamoyroyibHUK,
pomO, KBaapar, ux
MPU3HAKU U
cBoucTBa. Tpanenus.
PaBHOOEIpeHHAS
Tparneuus, eé
CBOMCTBA U IIPU3HAKU
KBanpatubie
ypaBHEHHUS.
Ornpenenenue
PaBHOCHIIBHBIX
YpaBHEHUM.

[IpumeHeHue CBOMCTB

YpaBHEHUH C OJTHOM
[IEPEMEHHOM.
Onpenenenue
KOJIMYeCTBa
IENCTBUTEIBHBIX
KOpHEHN KBaJPaTHOIO
ypaBHeHus. Pemenue
JIpoOHO-
panroHaIbHBIX
YpaBHEHUH,
CBOJSIINXCS K
JIMHEWHBIM UJTA K
KBaJPaTHBIM
YpaBHEHUSM,
HCIIOJIb30BAHUE

PELICHHIO 3a/1a4: OT
POCTOTO K
CIIO)KHOMY.
HccnenoBaTenbckas
pabota. 3HaKOMBbIE
HE3HAKOMBIE
YeTHIPEXyrOJbHUKH

HccnenoBatenbckast
pabora:
PaBHOCUJILHOCTH U
CJIEJICTBUE.
IIpakTukym no
PEIICHHUIO
CIOXKETHBIX 3a7au.
IIpaxTukym 1o
PEILIEHNUIO 3a/1a4: OT
IIPOCTOTO K
CJIO)KHOMY —
JpoOHO-
paroHaIbHbIE
ypaBHEHUS.
Uccnenosarensckas
pabota (B ToM
quCIe C
HCIOJIb30BaHUEM
«MaTeMaTHYECKUX
MaKETOBY):
rpaduyeckas




METO/a 3aMEHbI
MIEPEMEHHOM.
Pemenne TekcTOBBIX
3a1au
anreOpanvdecKum
CIoco0oM: epexos
OT CIIOBECHOH (popmy-
JTUPOBKH YCIIOBUS
3aJ1a4d K
anreOpanvdecKom
MOJIEJIH ITyTEM
COCTaBIICHUS
YpaBHEHHUS; peIlICHUE
COCTaBIIEHHOTO
YpaBHCHUS,
WHTEPIIPETAINS
pe3yInbrara.
I'papnueckas
HMHTEPIIpETaLNs
YpaBHEHUH C IBYMS
MePEeMEHHBIMU

WHTEpIpeTaius
YpaBHEHUU C IBYMsI
MEPEMEHHBIMU.
MoaenupoBanue
Pa3IMYHBIX
CUTYyalHi

[{eHTpaJIbHO-CUMMETPHYHBIC (PUTYPHI.
[Tponop1rioHaIbHBIE OTPE3KH.
[Tomo6wue. [IpeobpazoBanue moo0us.
[Lnomanu.

dopMyIIHpOBKa
OTIpeNieNIeHus 1
JI0Ka3a-TeJIbCTBO
CBOWCTB IIEHTPaJIbHO-
CUMMETpPHUY-HBIX
¢uryp. Cpenssist
JIMHUS TPEYTOJIbHHKA.
Cpenusst TUHUS
Tpanenuu. Teopema

CaMocCTOSTEIIEHOE
OTKPBITHE: UTO
TaKoe
npeoOpa3oBaHue
moao0ous?
HccnenoBaTensckas
pabora (B TOM
qucie ¢
HCIIOJIb30BaHUEM




Jloka3aTesnbcTBa HEPABEHCTB

®dareca.
[TponoprimoHaibHBIC
oTpe3ku. Brenenne
MOHATHS
npeoOpa3oBaHus
o00Ms U ITOJOOHBIX
¢uryp. CooTHOIICHUS
B ITOJTO0OHBIX
¢urypax. 3agauu Ha
HaXO0XKJICHUE
ILIOIIAIH C
HCIOJIb30BaHUEM
pa3OMeHHs Ha YacTH U
JIOCTpanBaHUE.
Merto momanci.
O1enka 3HaYCHUSA
BBIPAKEHHUS C
HCIOJIb-30BaHUEM
HEPaBEHCTB.
IIpuMeHeHne CBOWCTB
HEPaBEHCTB B XOJI€
penieHus 3a1ay.
Ornpenenenue
PaBHOCHJIBHBIX
HEPaBEHCTB.
JlokazaTenbCTBO
HepaBeHCTB. Pelienue
TEKCTOBEIX 3a7a4 C
TTOMOIIIBIO JTMHEHHBIX
HEPABEHCTB C OJHOMN

«MaTeMaTHIeCKUX
MTaKETOBY»): UTO
Takoe (ppaxran?
[IpakTukym no
pEIIeHUIO0 3a/1a4

[IpakTnueckas
pa0ora:
IIOCTPOEHUE
MoOJenen —
HEPABEHCTBO KaK
MOJIEb PEATbHON
CUTYallHH.
CamocrosiTenbHOe
OTKPBITHE: METOIbI
JI0Ka3aTeNIbCTBA
HEPABEHCTB.
MaremaTtnueckoe
COpPEBHOBaHUE —
peleHne 3aaa4y
pa3HbIMU




HpHMOYFOJ'IBHBIe TPECYTrOJIbHUKU

IIEPEMEHHOM.
Uccnenosanue
JIMHEMHOTO
HEpaBEHCTBA C OJHOM
MEPEMEHHOM C
napameTpoM

Teopema [Tudaropa u
€€ NPUMEHEHUE.
Jloka3aTenbcTBo
COOTHOUIEHUH MEXIY
IIPONOPLUOHAIHBIMU
OTpe3KaMH B IPSMO-
YTOJIbHOM
TPEYTOJIbHUKE.
[Ipumenenune
COOTHOUIEHUH IIpU
peLIeHun
reOMETPUUYECKUX
3az1ay.
Tpuronomerpuueckue
GbyHKIMH B
IPSIMOYTOJIBHOM
TPEYTOJIbHUKE.

METO/IaMH.
HccnenoBarenbckas
pabora: TuHelHHOe
HEPaBEHCTBO C
OJHOI EpEMEHHOM
C mapameTpoM

[IpakTukym no
PELIECHUIO
[IPAKTUKO-OPUEH-
THPOBAHHBIX 3a/1a4.
CamocrosiTenbHOe
OTKPBITHE: UTO S
3HAIO MPO
MPSIMOYTOJIbHBIN
TPEYrOJIbHUK?
MaremMarnueckoe
COpPEBHOBAHUE —
pelieHue 3aaa4
pa3HbIMHM METO/IaMU

DyHKIMHU

[Touck obmactu
ompeneNeHus 1
MHOKECTBa 3HAYCHHU I
¢bynkun. ['padux
byukmm K/X.
OyHkuusa Buaa (ax +

HccnenoBarenbckas
pabora (B TOM
qucIe ¢
HCIIOJIb30BAHUEM
«MaTEeMaTHYECKHUX
MaKETOBY):




b)/(cx + d)

DopmyIIUpPOBKa
onpeneneHus
JIEITMMOCTH HAILIEIIO,

4quceil, CpaBHUMBIX I10

JTAHHOMY MOJTYJIIO.
Brinonnenue
NEJIEHUS C OCTATKOM.

UCCJICIOBaHUE
G yHKIHA.
CamocTosiTenpHOe
OTKPBITHE:
dbyHKIM BUAA (ax
+ b)/(cx + d)
HccnenoBatenbekast
paboTa: 1eIMMOCTb.
CamocrosiTenbHOe
OTKPBITHE:
CpPaBHECHHE TIO
MOJTYITIO.
[TpoGiemHBII
MIPAKTUKYM:
pelieHue 3a1a4 Ha

9 Yucia v BBIYUCIICHUS: 1ETMMOCTh Jloka3aTenbCcTBO U MTOMCK OCTaTKOB
IIPUMEHEHNE CBOMCTB CYMMBI U
CpaBHEHUH T10 MIPOU3BEIAECHHUS 110
MOZYJIIO. MOZYJIIO.
Haxoxnenne MaremaTtnueckoe
OCTaTKOB CYMMBI U COPEBHOBAHUE —
MPOU3-BEAECHUS 110 peleHne 3a1ay Ha
JTAHHOMY MO/TYJTIO JIETTUMOCTh 1
CpaBHEHUE I10
MOZYJIIO
Bnucannbie u [TpakTukym no
10 Brnucannbie n onucaHHbIe LEHTPAJIbHBIE YTJIBI. pPELIEHUIO 3a/1a4: OT
YETBIPEXYTOJIbHUKHU Yrael mexny MPOCTOTO K
XOpJlaMH U CII0KHOMY




CEKYIIUMHU.
Brmicanneie u
OIMCaHHbIE
YETHIPEXYTOJIbHUKH.
BzanmHuoe
pacroioKeHue ABYX

OKPYXHOCTEH
Hccnenosarenbekast
abora:
Beinosnnenue b
. YeTbIpexyrojJbHUKH
[ToBTOpenue, o6o0IIEeHNE, HCCJIEI0BATEIBCKON
11 3 U OKPY>KHOCTH
cucTeMaTu3anus paboTsl. BeinonHenue
IIpoexr:
Y 3aIMATa IIPOCKTA
YeTsIpexyrojJbHUKU
U OKPY>KHOCTH
OBHIEE KOJIMYECTBO YACOB 110 68
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9 KJIACC

Ne
n/n

HaumenoBaHue pa3jiesioB u

TeM NMPOrpaMmbl

YpaBHEHUS U HEPABEHCTBA C
apaMeTpoM

Pemienne TPCYIrOJIbHUKOB

KoanuyecTtBo
4acoB

OcHoBHOE
coJepraHue

Pemenue ypaBHenuii ¢
apaMmeTpoM
anredpandecKum
METOAO0M.
I'paduueckuit meToq
peuieHusl ypaBHEHU C
apamMmeTpoM
I'paduueckas
HHTEPIIpETALNS
pellIeHNs ypaBHEHUS C
JBYMsI IEPEMEHHBIMU U
CUCTEM YpaBHEHMH C
JBYMsI IEPEMEHHBIMHU.
HccnenoBanue cucrem
HEJIMHENHBIX
YPaBHEHHUH €
napamerpoM. Pemenue
HEPABEHCTB C ABYMs
MIEPEMEHHBIMH U UX
CUCTEM

DopMyiibl
npuBeaeHus. Pemenne
MIPaKTUYECKUX 3a7a4 C

OcHOBHBIE BUIBI
JeATeJIbHOCTH

CamocrosTenbHoe
OTKpBITHE: pELICHNE
YPaBHEHUH C IapaMETPOM.
IIpakTHKyMBI IO PELIEHUIO
3aJa4: OT MPOCTOro K
CIIO)HOMY — APOOHO-
palroHaIbHbIC YPaBHEHUS
U HEPaBEHCTBA C
apaMeTpoM.
HccnenoBarensckue
paboTHI: pelIeHne 3a1a4 ¢
napaMeTrpamu —
anredpanvyeckKuM METOI0M;
rpadgudeckuM MeTo10M (B
TOM YHUCIIE C
HCII0JIb30BaHUEM
«MaTeMaTH4YeCKUX
MIAKETOBY)

[TpakTUKyMBI IO PELICHUIO
3a1a4. MaTemaTuueckoe
COpPEBHOBAHHE — PELICHHE

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl




HCIIOJIb-30BaHUEM
TEOpPEMBbI KOCUHYCOB U
TEOpPEMBI CHHYCOB.
®opwmyia ['epona.
dopmya miomaIu
BBIITYKJIOTO
YEeTBIPEXyrOJIbHUKA.
COOTHOILIEHUS MEXKTY
TPUTOHOMETPHUSCKUMU
GbyHKIHAMU.
[Ipocreiimume hopmyb
MIPUBE/ICHUS U3 T'€0-
METPHUUYECKUX
COOOpaKeHHI.
Pewenne 3amau ¢
KCIIOIb30BaHUEM
TEOpEeM KOCHHYCOB U
CHUHYCOB, HaAXO0XKJICHHE
paanyca onmMcaHHOU
OKPYXHOCTH

reOMETPHYECKUX/TIPAKTHKO-
OPHEHTHPOBAHHBIX 3a/1a4
Pa3HBIMU METOJIaMHU

AnrebpanuecKue BhIpaXKEHUS

10

Crenens ¢
panoHaIbHBIM
MTOKa3aTeJeM.
Omnpenenenne KopHs N-
1l CTETIEHU U CTETIEHHU C
panoOHaIbHBIM
IIOKa3aTEeJIEM.
[IpumeneHne
orepaiy U3BJIeueHus
KOpHS N-i CTENEeHH,

[IpakTUKyM O peLIeHUo
3aJa4: OT IPOCTOr0 K
CII0KHOMY.
MaremaTtudeckoe
COPEBHOBAaHUE




WCIIONB3YS TIPU
HEO0XOIUMOCTH
KaJIBKYJIATOP.
Brruucnenue 3HaueHus
CTEIIEHU C PaLuo-
HaJbHBIM TTOKA3aTEeJEM.
Onenka 3HaYeHU
KOpHs N-1 CTEIIECHH,
3HAYEHHE CTETICHHU C
palMoHAIBHBIM MOKa-
3aTesieM LEJIbIMU
YUCIaMHU U
JECATUYHBIMU
npo6simu. CpaBHEHUE U
yIOpsiI0YUBaHUE
panro-HaJIbHBIX U
HppAIMOHAIBHBIX
YUCEeJ, 3aITUCAaHHBIX C
IIOMOILIBIO KOpHSA N-U
CTENEHH, CTENIEHU C
palroHaIbHBIM
MOKa3aTeIeM.
Brinosinenue
TOI€CTBEHHBIX
npeoOpazo-BaHUMA
BBIPaXCHUI,
coJiepKalnxX KOpeHb
N-i CTENeHu, CTENEHb C
palroOHaIbHBIM
MOKa3aTenemM




OTpe3Ku B OKPYKHOCTH

DyHKIMHU

TeopeMmsl 0
MPOU3BEICHUH
OTpPE3KOB XOP/I,
TEOPEMBI O
MPOU3BEICHUHN
OTPE3KOB CEKYIIHUX,
TeopeMa O KBajipare
KacaTeJIbHOW, TEOPEMBI
Yessl 1 MeHenasl.
HccnenoBanune, B TOM
YHCIIE C TOMOIIBIO

MU (POBBIX PECYPCOB,
M3y4aeMbIX KOH(pUTY-
pauuii. [Tlpumenenue
JaHHBIX TEOPEM IIPHU
petenuu
TCOMCTPHUICCKUX
3aJ1a4. 3HAKOMCTBO C
MMOHSTHEM I'OMOTETHH,
C €ro NIpUMEHEHUEM, B
TOM YHCJIC B
MPaKTUYECKUX
CUTyalusx

ITonsarue «pyHKIMD».
[IpuMeHeHnEe CBOWCTB
GbyHKUIMA: HynH
(GyHKINH, TPOMEKYTKH
3HAaKOIOCTOSIHCTBA
(GyHKIIUU, TIPOMEXKYTKHI
BO3pacTaHUs U

CamocrosTenbHOe
OTKpBITHE (B TOM YHCIIE C
HCIIOJIb30BaHUEM
«MaTeMaTH4eCKUX
nakeroB»): Teopembl UeBbl
u Menenas. IIpaktukym o
pELICHHUIO 3a/1ay.
[IpakTukym no
IIOCTPOCHHUIO
JUHAMHYECKHUX MOJIENEH ¢
IIOMOUIbIO IPOIPAMMHBIX
CPEACTB.
HccnenoBatenbckas pabora
C TIOMOIIIbIO MPOTPAMMHBIX
CPEICTB: TOMOTETHS U €€
CBOMCTBA

HccnenoBatenbckas paboTa
(B TOM umCHE C
UCTIOJIb30BaHUEM
«MaTeMaTHYECKUX
nakeToBy): [loBenenue
¢byHKIMM U ee rpaduKka B
3aBUCUMOCTH OT




yObIBaHUs (HYHKLINH,
YeTHbIE U HEUETHBIE
(dhyHKIIMM, HAaHOOIBIIICE
U HaUMeEHbIlIee
3Ha4YCHHS QYHKIIUH
MIPU PELICHNUH 33/1a4.
[TocTpoenue rpapukos
(GYHKIUH C TOMOIIBIO
npeoOpa3oBaHuil BUA:
f(x) —f(x) + a; f(X) —
f(x +a); f(x) — kf(x),
) —f( x [), f6) — |
f(X) |. Paco3naBanue
CTENEeHHbIX PYHKIMH 1
MOCTPOEHHUE ICKU30B
rpauKOB CTETIEHHBIX
GbyHKIMH C
HATYPaJIbHBIMH
MoKa3aTessIMH pa3Hoi
YETHOCTH.
Hcnons3oBanue
CBOMWCTB rpauxoB
CTENEeHHbIX PYHKIUHN C
HaATYpaJIbHBIMH
MOKa3aTeISIMH TIPH
peleHnH 3a1ad.
ITocTpoenue rpagukos
dymkimit y = Vx, y =
Ix,y=|x]|

napamerpa. [IpakTukymsl
10 PEUICHHUIO 33/1ayu:
MOCTPOCHHE TPaPUKOB
dyHKIHit y= VX , y = Vx, y
= | X |; ¢ MOMOIIIBIO
npeoOpa3oBaHuil U
IIPOBEPKA C
UCIIOJIb30BAHUEM
POrPaMMHBIX CPEJICTB

Bekropel. MeToa koopauHaT

[TapannensHOCTH U

CaMoOCTOSTEIIBHOE




MEePIEHIUKYISIPHOCTD
NpSAMBIX (Yepe3
YTJIOBOM
kod(purmeHT).
Haxoxnenue
IepeceueHu i
OKPY>KHOCTEH U
MPSIMBIX B
KOOp/IMHATAX.
dopmyJiia pacCTOSTHUSA
OT TOYKH JI0 MIPSIMOIA.
IInomanp
napajuieiorpaMma B
KOOpJUHATAaX, MOHSATHE
00 OpHEHTUPOBAHHOM
TLJTOTIATH.
[Ipumenenue metona
KOOPJMHAT B
MIPaKTHKO-
OpPUEHTUPOBAHHBIX
F€OMETPUUYECKHUX

3aaadax, uCCJICIOBAaHUC

MIPUIIOKEHUS METOa
KOOPJMHAT B
BEIUHCIINTETEHON
MaTEMAaTUKE U

OTKPBITHE: KaK PELIUTh
reoOMETPUUECKYIO 3aa4y ¢
MIOMOILBIO amnapara
anreops1?
HccnenoBatensckas padboTta
(B TOM umCIHE C
HCII0JIb30BaHNUEM
«MaTeMaTH4YeCKUX
[IAKETOB»): PELIECHUE
IIPAKTHKO-
OpPUEHTHPOBAHHOMN
reoMeTpU "4eCcKOi 3a1aun
METO0M KOOpPJUHAT.
MaremaTtnueckoe
COpPEBHOBAHHE — PELICHUE
reOMEeTPUYECKUX 3a/1a4

pPa3sHBIMU ME€TOJaMU

uHpopMaTuKe
IIpaBunpHBIE MHOTOYTOJIBHUKHU. [IpaBunbpHbIE CamocrosiTenbHOe
OKpy>KHOCTb U MHOT'OYTOJIbHUKH, OTKpPBITHE: KaK HAUTH

MHOTI'OYT'OJIbHUKH

BBIYMCIICHUEC UX

NepUMETP U IJIOLIAAb




YucnoBble IOCIEN0BATENBHOCTH
Y TIPOTPECCUH

3JICMCHTOB
Brrancienue
MIEPUMETPOB H
IUIOIIAAEH CIIOKHBIX
(buryp, BKIFOYAFOIINX
3JEMEHTHI Kpyra

Onpenenenue BUI0B
MOCJIENOBATEILHOCTEM:
OrpaHUYCHHAs
MOCJIENOBATENHHOCTbD,
MOHO-TOHHO
BO3pacTaroIas
(yObIBarotmas)
IOCJIEJ0-BATEIILHOCTbD.
IIpencraBnenne
OECKOHEUHBIX
MEPUOINYECKUX
npobeii B BUIE
OOBIKHOBEHHBIX.
3HAKOMCTBO C
MOHATHEM CXOIUMOCTH
IOCJIEJOBATEIILHOCTH,
Hax0>JICHUE CYMMBI
OCCKOHEYHO
yOBIBarOIIeH
F€OMETPUUYECKON
MIPOTPECCUMU.
[Ipumenenue metona
MaTeMaTHIeCKON
WHIYKITHHA

CJIOKHOU (hUryphI?
[TpakTHKyM 110 peLIeHUI0
3a1a4 MOBBIIICHHON
CIIOKHOCTH

HccnenoBarenbckas
paborta: noseqeHue
IIOCJICIOBATEILHOCTEH — OT
TUIOTE36I 10 JOKa-
3arenbeTBa. [JJuckycens Ha
OCHOBE pEIICHUS 3a/1a4:
sisgercs 1u MMUA
YHUBEpCAIbHBIM?
CaMocTosTeIbHOS
otkpbiTie: MMMU — Meton
JI0KA3aTeyIbCTBA: CyMMa
YJICHOB IOCIIEI0-
BarenbHOCTH. [IpakTukym
M0 PENIEHUIO 33/1a4:
JI0Ka3aTeIbCTBO
HEPaBEHCTB U
JI0Ka3aTelIbCTBO ACIMMOCTHU
MMU




HentpansHas
CUMMETpPHUSL.
LenTpaibHo-
CUMMETpPUYHbBIE
¢urypsl. [ToBopoT.
OceBas cummeTpus.
@urypsl,
CUMMETPUYHbIE
OTHOCHUTEIILHO
HEKOTOPOU OCH.
[TapannenbHbIi
nepenoc. [Tonsitue
JBUKCHUS U €T0

HccnenoBaTenbckas paboTa
(B TOM uncHE C
UCIOJIb30BaHUEM
IPOrpaMMHBIX CPE/ICTB):
KOMITO3ULIUS IBUKEHUH.

9 JIBuKEeHHUSI TITIOCKOCTH . CamocrosiTenbHOe
cBoiicTBa. PaBeHcTBO o
OTKpBITHE: POPMYIUPOBKA
¢uryp. [IposBrenus P p . yp
BBIBOJIOB O CBOMCTBax
CUMMETpUU B IPUPOJIE, . .
KOMITIO3ULIMI IBUKEHUI.
KUBOIIHCH,
[TpoexT: mpeoOpazoBanws
CKYJIBIITYpE,
(IBU>KEHUS) B HCKYCCTBE
apXUTEKTYpE.
Komno3unuun
JIBHKCHUH
(mpocreiimue
MIPUMEPBHI).
[IpumeHeHue B
pelieHnn
reOMEeTPUUYECKUX 3a7a4
Pewrenue 3anay, [TpoexT: «IIpeoOpa3oBanus
10 [ToBTOpenwme, 0600IIEHNE, WJUTFOCTPUPYIOIIUX B UCKYCCTBE U

cucTreMaTrusanusa

CBs3U MCXKIY
Pa3IMIHBIMU TEMaMU

apxutekType» Mrorosas
KOH(epeHIHs:




Kypca IlosTopenue, «Maremaruka — 3T0
00o01mIeHME, KpacHuBO»
CHUCTEMAaTH3alus Kypca

OBHIEE KOJIMYECTBO YACOB
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HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne n/n Tema ypoxa Konrpoububie IIpakTHyeckue HHppOBLIC
Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI pecypenI
1 HcTopust BOSHUKHOBEHUS U Pa3BUTHS 1
Tr€OMETPUH
5 ITonsTus: akcuoma, TeOpema, CBOMCTBO, 1
IIPU3HAK, J0KA3aTeIbCTBO, OIPEACIICHNE
3 HNHCTpyMEHTBI U151 U3BMEPEHUN U TOCTPOCHUM. 1
[IpakTukym
B3aumHoe pacronoxeHue ToueK Ha IPsIMO.
4 N3mepenue nimHbl 0OTpe3Ka, pacCTOsTHUE 1
MEXy TOYKaMH
B3anMHOe pacnonoxeHue npsMbIX
6 Jlomanas. Buapl tomanbix. J[muHa JJoMaHoOM
MHuoroyronsauku. [lepumerp
7 MHOIoyrojbpHuKka. [IoHATHE O BBIMYKIIBIX U 1
HEBBIMYKJIBIX MHOTOYTOJIbHUKAX
MHuoroyronsauku. [lepumerp
8 MHOIOyrojpHuka. [IoHATHE O BBIMYKIIBIX U 1
HEBBIMYKJIBIX MHOTOYTOJIbHUKAX
9 [Ipocreitmue ¢purypsl. Matemartnyeckuit 1
MapadoH
10 [Ipocreiimme ¢purypel. MaremaTnueckuii 1

MapadoH




[IpakTuKyMm 10 peleHuto 3a1a4 U3 peajbHON
IIPAKTUKH Ha 4acTH, IpOOU, IPOLIEHTHI,

1 MIPUMEHEHNE OTHOIICHUN U MPONOPIH TpU
pelIeHnH 3a1a4
Peanbuble 3aBucumoctu. I[Ipaktrkym no

12 pEILICHHIO 3a/1a4 Ha JIBUXKEHHUE, padoTy,
MTOKYTIKH, HaJIOTH

13 [Ipuznaku genumoctu Ha 4, 8, 6, 11

14 [Ipu3Haku JeMMMOCTH CYMMBI U IPOU3BEICHUS
LEJBIX YUCEI MIPH PEIICHUH 33124
HaunGonpimii o0uuii 1enuTens 1 HauMEHbIIee

15 o01miee KpaTHOE IBYX YHCel. B3auMHO mpocThie
qrcna

16 AnroputMm EBxinna. Jlenenue ¢ octatkom

17 CpaBHeHUS 1IENbIX YHCET 0 MOJIYIIO
HaTypaJIbHOTO YKcia

18 MaremMaTHuecKoe COPEeBHOBaHHE: 3a/1a4i Ha
JIETUMOCTb
TpeyronbHuky. PaBHbIE TPEYyTrONEHUKH B

19 reOMEeTPUUYECKUX KOHPUTYpalUsX.
HccnenoBanue

20 [Tpu3Haku paBeHCTBA TPEYTOJILHUKOB.
[IpakTHKyM 10 pelIeHuto 3a1a4

21 [Tpu3HaKH paBeHCTBA TPEYTOJILHUKOB.
[IpakTHkyMm Mo pemenuto 3anay

29 [Tpu3Haku paBeHCTBa TPEYTOJILHUKOB.
[IpakTHKyM™m MO pemeHuto 3aaaqy

23 [Ipu3Haku paBeHCTBA MPSIMOYTOIBHBIX




TpEyroJIbHUKOB. [lepneHuKyIisip 1 HaKJIOHHAs

[Ipu3naku paBeHCTBA MPSIMOYTOIbHBIX

24 TPEyroJIbHUKOB. [IpakTHKyM 110 pEeLIeHHIO 1
3ama4

25 JleneHre MHOTOWICHOB

26 JleneHre MHOTOYJICHOB

97 IIpeoOpa3oBaHue 11700 BBIPAKEHUS B 1
MHOT'O4JIEH

28 Kopuu MHOrousieHa 1

29 Ky6 cymMmBbI 1 KyO pa3HOCTH IBYX BBIpa)KEHUN 1

30 CymMa 1 pa3HOCTb KyOOB JIByX BBIpa)KE€HHIM 1

31 CymMa 1 pa3HOCTh KyOOB JIBYX BBIPayKECHHM 1
IIpou3sBeaeHne pa3HOCTU U CyMMBI IBYX

32 BBIpXXEHUI, CyMMa U Pa3HOCTh KyOOB IBYX 1
BBIPAKEHUN

33 ToxnectBo. ToxaecTBeHHBIE TPEOOpa30BaAHUS 1
anreOpandecKux BhIpayKeHHH

34 JlokasaTenbCTBO TOXKIECTB

35 I'eomerpuueckue HepaBeHCTBA. MUHHU-TTPOEKTHI

36 I'eomerpuueckue HepaBeHCTBA. [IpakTHKyM 11O 1
PEeIIeHHIO 3a/1a9

37 IIpssMoyronbHBIA TpeyronbHUK. [IpakTukyM 1o 1
peLIeHHIO 3a/1a4

38 [IpssMoyronbHBI TpeyronbHUK. [IpakTrky™M 1o 1
peLIeHHIO 3a/1a4

39 PaBHOCHIIBHOCTE ypaBHEHHI

40 YpaBHeHHE KaK MaTeMaTH4yecKas MOJIeIb




peanbHON CUTYalluH

JIuneitHoe ypaBHEHUE, CoAEpKallee 3HaK

41
MOJLYJISI

4 [IpakTuky™m no peurenuto 3agad. JInneitneie
YpaBHEHMSI

43 Cucrema 1ByX JUHEHHBIX YPAaBHEHUM C ABYMs
[IEPEMEHHBIMH KaK MOJIE/Ib PEAIbHON CUTYal[u1

44 VYpaBHEHUS U CUCTEMBl ypaBHEHUNH. MuHU-
IIPOEKTHI

45 ®urypsl ¢ oceBoit cummeTpueil. [Ipumeps! B
pupoje

46 [Ipoekt «CumMMmeTpust B OKPYKaIOLIEM MUPE» —
cbop MaTepuaon

47 KomnbroTepHoe MoenpoBaHye: CUMMETPUs B
rpadMUecKux perakropax

48 IIpoekt «CuMMeTpHs B OKPYKaAIOLIEM MUPE.
Odopmiienne u 3amuTa NpoeKTOB
CymMa BHYTPEHHMX YIJIOB MHOTOYTOJIbHUKA U

49 CyMMa BHEUIHUX YIJIOB BBITYKJIOTO
MHOTOYT'OJIbHUKA

50 Cymma yriioB MHOroyrosibHuKa. [Ipaktukym no
pELIeHNUIOo 3a/1a4
B3aumHoe pacronoxeHue OKpyKHOCTU U

51 npsmoid. KacatenbHas u cexyas K
OKpY>KHOCTH. [IpakTHKyM 1O pelIeHuIo 3a1a4

59 Uccnenoanue. Okpy:kHOCTb. OKpYKHOCTb,
BITMCaHHAs B YOI

53 [IpakTukym no peuieHuto 3agad. OKpy’HOCTb,




BIIMCAHHAsA B yIoJl

Bzanmuoe PacCIIOJIOKCHHUE OKPYKHOCTH U

54 npsMoii. KacarenpHas u cexymas K
OKPY>KHOCTH
[Tonsarue pynkmuu. CriocoObl 3a1aHus.

55 O6mactp onpezaenennsi. MHOKECTBO 3HAUCHUM
¢dbynkuun. Haxoxaenue mo rpaduxy
WccnenoBanue GyHKIMNA: HYIH,

56 3HAKOIMOCTOSIHCTBO. [IpoMekyTKu Bo3pacTaHus
u yowsiBanusi. Hanbomnpliee 1 HauMeHblee
3HaYeHUE PYHKIINU

57 [TocTpoenne rpadMKoB pearTbHBIX
3aBUCUMOCTEMN
I'paduku KycouHO-3aaHHBIX (QYHKIUH.

58 HccnenoBanue GyHKIHIA C TapaMeTpoM
(JIuHelHbIC)

59 CpaBHeHue cBOMCTB (DYHKIIMI B 3aBUCUMOCTH
OT IlapameTpa

60 MaremMaTHuecKoe COpeBHOBaHHE: (DYHKITHH

61 @Oynkuuu Y = [X|, [ax+b|, ux rpaduku

62 [TocTpoeHHe CIOKHBIX KyCOUHO-3aJaHHbBIX
byHKIUH

63 I'MT: okpyXHOCTb, ITapajuIeIbHbIE IPSIMBIE.
Pemenue 3agau Ha nmocrpoenne merogom ['MT

64 MeTos reoMeTpruuecKuX MeCT TOUYEK MPH
peLIeHNH TeOMETPHUECKUX 3aa4

65 O6ocHOBaHMSI TPOCTEUIIINX MTOCTPOCHUH, ITAIIbI

3ala4u Ha MMOCTPOCHU A




66 [IpakTukym mo peI;HeHj/IIO 3a/1a4 Ha IOCTPOEHUE 1
LHUPKYJIEM U JIMHEHKOMN

67 [IpakTHKyM MO pelIeHHIO 3a/1ay Ha TOCTPOCHUE 1
LHUPKYJIEM U JIMTHEHKOUN

68 [IpakTKyM MO pelIeHUIO 3a7]a4 Ha TOCTPOCHUE 1
LUPKYJIEM U JIMHEHKOMN

OBIIEE KOJIMYECTBO YACOB I10 IPOT'PAMME 68




8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoubusie IlpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 [Tapannenorpamm, ero Npu3HAKU U CBOMCTBA 1
5 [IpsimoyroiapHUK, poMO, KBaIpatT, UX MPU3HAKU U 1
CBOICTBA
3 [TpsimoyronbHUK, poMO, KBaapaT, UX MPU3HAKU U 1
CBOMCTBA
4 Tpanenus. PaBHoOeaApeHHAas Tpamnenus, eé 1
CBOMCTBA U MPU3HAKU
5 JlenuMoCTh HaleNIO U JICJICHUE C OCTATKOM 1
6 CpaBHUMOCTb 110 MOAYIIO 1
7 CBoiicTBa CpPaBHUMOCTH 110 MOIYJTIO 1
8 IIpuMeHeHne CBOMCTBA CPAaBHEHUM 110 MOYIIIO 1
9 [IpeobpazoBanue BbIpaKEHUM, COACPIKAIITIX 1
KBaJpaTHbIE KOPHU
10 CpaBHeHuE UppaloHaIbHbIX YUCEI 1
11 OcBoboskIeHre OT UPPAIMOHATIBHOCTHY B 1
3HaMeHaTese
12 [IpeoOpa3zoBanme TBOWHBIX paTUKAIIOB 1
13 Crenens ¢ OTpULATENBHBIM ITOKAa3aTENEM U 1
BBIYHMCIICHUS
14 JleficTBUTENBHBIE YHCIIa B TPAKTHYECKOU 1

ACATCIIBHOCTH 4YCJIIOBCKA




To4yHOCTH MPUONMKEHUS UPPALMOHATBHOTO YUCIIA

15 1
IIPU PEIICHUU 3324

16 OxpyrieHue uppanuoHaIbHBIX YHCEN, TPUKHUIKA 1
pe3yabTaTa BEIYHCICHUN

17 OrieHKa 3HaYEHUH YMCIIOBBIX BBIPAKEHUHN 1
Yucna u Beruucienus. KsagpatHbeie KOpHH.

18 CreneHs ¢ 1eIbIM [10Ka3aTEIEM. 1
HccnenoBarensckas pabora

19 CpenHsist TMHUS TPEYrojbHUKA 1

20 Cpenssisi TMHUS Tpaneuu 1

21 TeopeMa 0 IPONOPLUOHAIBHBIX OTPE3KaxX 1

22 LlenTpanbHO-CUMMETPUYHBIE QUTYPBI 1

23 Teopema Daneca 1

24 [TpumeneHue moxoous Mpu pelIeHun 1
MPAKTUYECKUX 3a7a4

o5 BBenenue nonstus npeodpa3oBaHus MOA00OUS U 1
noJ00HBIX uryp

26 [IpakTukym 1o pemeHuto 3a1ad Ha nogooue

27 MHorosTaxKHbIe pooH

28 [IpeoOpazoBanus palmOHAIBEHBIX BBIPAKCHUN 1
TIOBBIIIEHHON CIIO)KHOCTH

29 JpoOHo-pannoHanbHble BepaxeHus. O0nacTh 1
JIOMTYCTUMBIX 3HAUEHHH

30 ToxaecTBeHHbIE TPeoOpa30BaHMs palliOHATBHBIX 1
BBIPAXKEHUM

31 KBagpaTHbie ypaBHeHUs. JIMCKpUMUHAHT. 1

DopMysl KOpHEN




32

Teopema Buera. Pemienne ypaBHeHun

3amauu Ha HAXOXKIECHUE IO C

33 UCTIOJIb30BaHUEM Pa30UeHNs Ha YacTH U
JI0CTpanBaHUe

34 Penienne mpakTHKOOPUEHTUPOBAHHBIX 3aa4 C
MCII0JIb30BaHUEM METOJa ILIOIAICH

35 [IpuMeHeHre CBOMCTB YpPaBHEHHUM C OAHOU
MepEeMEHHOMN

36 OnpeneneHye KOJIM4ecTBa AeHCTBUTEIbHBIX
KOpHEW KBaIpaTHOI'O YpaBHEHUs

37 JpoOHo-paninoHaabHbIE YpaBHEHUS: IOHSTHE,
OIpeZieJIEHUE, CBOMCTBA

38 Pemenne npoOHO-paIIOHATIEHBIX YPABHEHHIA:
METO]I IPOIOPLUU

39 Pemenne npoOHO-paIOHATEHBIX YPAaBHEHHIA:
IpHUBEEeHNE K 00LIEMY 3HaAMEHATEIIO

40 Pemenue 1po6GHO-paliiOHAIBHBIX YpaBHEHHIHA:
pa3I0KEeHUE Ha MHOKUTENH

a1 Pemenne npoGHO-paliioHaNbHBIX YPaBHEHUN:
3aME€Ha IEPEMEHHOU

4 Pemenue npo6GHO-pallOHAIBHBIX YPAaBHEHHIA:
3aMe€Ha IEPEMEHHOU

43 I'padmueckas uHTEpHIpETALIUs YPABHEHUH C ABYMS
NIEPEMEHHBIMU

44 Pemenne TekcTOBBIX 3a/1a4 ¢ TOMOIIbIO APOOHO-
palMOHAIBHBIX YPaBHEHUN

45 [Tpumenenne Teopems [Iugaropa npu perenuu

MPAKTUYCCKUX 3aaa4d




[IponopuroHanbHbIE OTPE3KU B IIPSIMOYTOJIbHOM

46
TPEYroJbHUKE

47 [IponopunoHanbHbIE OTPE3KU B IPSIMOYTOJIBHOM
TPEYroJIbHUKE
Pemienue 3a1a4 ¢ UCroJIb30BaHUEM

48 HIPONOPLHUOHAIBHBIX OTPE3KOB B IPSIMOYTOJILHOM
TPEYroJbHUKE
Pemienue 3a1a4 ¢ UCroJIb30BaHUEM

49 IPONOPLHUOHAIBHBIX OTPE3KOB B MPSIMOYTOJILHOM
TPEYroJbHUKE

50 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC OCTPOrO
yria npsiMOyrojbHOr0 TPEYrojJbHUKA

51 Tpuronomerpuyeckue ¢pyHkuuu yriaos B 30°, 45°
u 60°

59 Pemienue 3a1a4 ¢ ucnosib30BaHNEM
TPUTOHOMETPUUYECKUX (YHKLUH

53 PaBHOCUIIbHBIE HEpAaBEHCTBA M HEPABEHCTBA-
CJIEJICTBUS

54 Jloka3aTenbCcTBO HEPABEHCTB

55 Pemienne TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO
JIMHENHBIX HEPABEHCTB C OJHOM MEpPEMEHHON

56 HccnenoBanue TMHEMHOTO HEPABEHCTBA C OJJHOM
MIEPEMEHHOM C MapaMeTpoM

57 Bnucannble u neHTpanpHble yrisl. [IpakTukyMm mo
pEILIEHUIO 3a/1a4

58 Vsl Mexay XxopJaMu U cekymumu. [Ipaktukym
10 PELICHNUIO 3a/1a4

59 VYribl MeXIy XOpAaMHy U ceKymuMu. [paktukym




IO pCIICHUIO 3a/1a4

BrmcanHpie 1 onmMcaHHBIE LIeTpréXYI"O.]'IbHI/II(I/I.

60 1
[IpakTuKyMm 1o pereHuro 3aaad

61 Kacanue okpyxuocreid. [IpakTukym no pemeHuro 1
3a1au

62 B3aumHoe pacnonoxeHue JByX OKpYKHOCTEH. 1
[IpakTvKyMm 1o pereHuro 3aaau

63 OO01ure KacaTelbHbIE K IBYM OKPY>KHOCTSIM. 1
[IpakTuKyMm 1O pereHuro 3aaa4

64 UreHue cBOMCTB (pyHKIIMU 1O ee TpaduKy

65 Oynkus y=k/x

66 HccnenoBarensckas padoTta «HeTblpexyroabHUKN 1
U OKPY>KHOCTH»

67 UccnenoBatensckas padota «HeTbIpeXyroibHUKN 1
U OKPYKHOCTH»

68 3amuTa NpoeKToB «YeThIpexXyroabHUKH U 1
OKPYKHOCTH»

OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 68




9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
New/m - Tema ypoxa Konrpoabsnsie IIpakruyeckue mupponere
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypen
1 Kopens n-if crenenu. CBolicTBa KOpHS N-i 1
CTEIICHU
5 CrerneHsb ¢ palluOHAJIBHBIM [TOKA3aTeNeM U €€ 1
CBOMCTBa
OneHnka 3HaYeHUI KOpHS N-I CTENEeHU, 3HaUEHHE
3 CTEMEHU C PALIMOHAIBHBIM I10KA3aTeNIEM LIEJIbIMU 1
YHCIIAMH U IECATHYHBIMU IPOOSIMH
CpaBHeHuE U yHIOpsAA0YMBAaHUE PALMOHAIBHBIX
4 Y UppalOHaIbHBIX YUCEIl, 3alIMCAHHBIX C 1
MOMOIIbIO KOPHA N-I CTENEHH, CTENIEHH C
palMOHATILHBIM [TOKA3aTeNeM
®opMyIbl IPUBEACHUS 1
6 Pemenne tpeyronbHukoB. TeopeMa KOCHHYCOB
Pemenue npaktudyeckux 3anad ¢
7 HCIIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB H 1
TEOpPEMBI CHHYCOB
®opmyna ['epona
9 ®dopmyna ['epona
10 dopmyna MIomaad BEITYKIOrO 1
YeThIPEXYTOJIbHUKA
11 ToxaecTBeHHbIE TpeoOpa30BaHUs BhIPAXKEHUH, 1

coAepKalx KOpeHb N-i CTENEHU




ToxnecTBeHHbIE TPeoOpa30BaHUsl BEIPAKEHUH,

12 coJlepKaliuX KOpeHb N-il creneHu
ToxnecTBeHHbIE TPeoOpa30BaHUsl BEIPAKEHUH,

13 COJepKAIINX CTETIEHb C PAllMOHAIBHBIM
[I0Ka3aTeeM
ToxnecTBeHHbIE IPe0OPa30BAHUS BbIPAKEHUI],

14 COJIepKalIuX CTENEHb C PAallMOHATIbHBIM
[I0Ka3aTeeM

15 Kopens n-ii crenenn. CteneHs ¢ pallMOHaIbHbIM
nokazareneM. IIpoekr

16 Kopens n-it crenenu. Ctenensb ¢ paliuoHaIbHBIM
nokazareisem. [Ipoekr

17 Pemenue ypaBHeHHi ¢ napaMeTpoM
anreOpandeckuM METOI0M

18 I'paduueckuii MeTo pelieHus: ypaBHEeHUi ¢
apaMeTpoM

19 CucreMbl HETMHEMHBIX YpaBHEHUN C
napaMeTpom

20 [TocTpoenue rpaKoOB CIOXKHBIX YpaBHEHUH
(OKpYKHOCTB, MapadoJia)

91 MaremaTnueckoe COpeBHOBAHME: YPaBHEHNUS U
HEPABEHCTBA

99 MaremaTnueckoe COpeBHOBaHHE: YpaBHEHUS U
HEpaBEHCTBA

93 Teopema o Ipon3BEIEHUN OTPE3IKOB XOPI,
CEKYILIEW U KacaTelbHON

24 Teopema YeBsl (popMynnpoBKa,

JI0KA3aTeIbCTBO)




Teopema Menenas (hopmynupoBka,

25
JI0Ka3aTeIbCTBO)

26 IIpumenenue treopem Yesbl 1 Menenas k
PEIICHUIO TE€OMETPUYECKHX 33124

97 [Ipumenenue TeopeM UeBbl 1 MeHenas K
PELICHUIO TEOMETPUYECKUX 3a71a4

28 [IpumeneHre BEeKTOPOB B (pr3MKe, IIEHTP MaCC

29 [TonsiTue o 6a3uce (Ha MIIOCKOCTH). PaznoskeHus
BEKTOPOB 110 0a3ucy

30 [TonsiTue o 6a3uce (Ha MIIOCKOCTH). PaznoskeHus
BEKTOPOB I10 Oa3ucy
CkansipHOE MPON3BEJICHUE BEKTOPOB,

31 Te€OMETPUYECKUI CMBICIT M BEIpAXKCHUE B
JIEKapTOBBIX KOOPAWHATAX

32 JucTpuOyTUBHOCTD CKAJIIPHOTO NTPOU3BEACHUS

33 CkanspHoe Mpou3BeIeHNE U MTPOSLIUPOBaHNE

34 Pemenne reoMeTprudeckux 3a1a4 ¢ TOMOIIBIO
CKaJIIPHOTO TIPOM3BEICHUS

35 Perienue reoMeTpruieckux 3a1a4 ¢ ITOMOIIbIO
CKaJIIPHOT'O IIPOU3BEICHUS

36 HccnenoBanue kBaapaTuaHON QyHKIHH

37 [Toctpoenue napabosbl o TPEM TOYKAM H IO
BEpIINHE

38 [IpeobpazoBanus napadosibl (CABHT,
C)KaTue/pacTsHKeHHe)

39 [TpeobpazoBanus rpadukoB GyHKUINHU (CIBUT,

cKaTue/pacTsKeHue)




UccnenoBanue GpyHKImii: Hynu GyHKIUH,
NPOMEXYTKH 3HAKOTIOCTOSIHCTBA (DYHKITHH,

40 MIPOMEKYTKH BO3PACTAHMS M YOBIBAaHUS
byHKIMH, YETHBIE U HEUETHBIC (PYHKITUH,
HauOoJIbIlIee ¥ HAaMMEHbLIee 3HaUeHUs (QYHKIIUU

41 Crenennbie QyHKIUU C HATYPATbHBIMU
MOKa3aTeNsIMU, UX TpaQUKu U CBOHCTBA

42 Hcnonp3oBanue CBOMCTB (PYHKIHMHA JUIs pelIeHUs
3a1a4y

43 [TpumeHneHue MeTo1a KOOPAUHAT B IPAKTUKO-
OPUEHTUPOBAHHBIX T€OMETPUUECKHUX 3a/1a4ax

44 [IpaBuiTbHBIE MHOTOYTOJIBHUKH, BEIYUCIICHHAE UX
3JIEMEHTOB

45 [TpaBuiIbHBIE MHOTOYTOJIBHUKY, BBIYUCICHUE MX
9JIEMEHTOB

46 [TpaBuIIbHBIE MHOTOYTOJILHUKH, BEIYUCIICHHE UX
2JIEMEHTOB

47 JnvHa 1yru OKpy>KHOCTH

48 "MOHOTOHHBIE U OTPaHUYEHHBIE
[I0CJIe0BATEIbHOCTH "

49 Meroa maTeMaTH4e€CKON MHAYKIIMI

50 MeTo1 MaTeMaTHYECKON HHTYKITUH

51 Meroa maTeMaTH4e€CKON MHAYKIIMI

59 Pemenue 3a1a4 Ha CIOKHBIE MPOLIEHTHI
(¢punancoBas maTemMaTuka)

53 Pemienue 3a1a4y Ha CJIOKHBIE MTPOLIEHTHI
(¢puHaHCOBas MaTEMaTHKA)

54 CXOIMMOCTh II0CIIEN0BATEIILHOCTER




CymMma GeckoHEeuHO yObIBaroIei

o> T€OMETPUUYECKON MTPOTPECCUU

56 Cymma 6ecKOHEYHO yOBbIBAIOIICH
TEOMETPHYECKOUN MPOTPECCHH
Brruncienre nepuMeTpoB U Iionmaaen

57 CJIIOKHBIX (PUTYP, BKIIOYAIOIIUX 3JIEMEHTHI
Kpyra
Brruncienre nepuMeTpoB U Iionmaaen

58 CIIOXKHBIX (PUTYp, BKIIOYAIOIINX AJIEMEHTHI
Kpyra

59 Lentpanbnas cuMMeTpust

60 [ToBopoTt

61 OceBast cuMMeTpHs

62 Kommozurum aBrmxkeHui (MpocTeiime
IPUMEpHI)

63 Pemenue 3aa4, UIUTFOCTPUPYIOIINX CBA3H
MEXy pa3TUYHBIMU TEMaMHU Kypca

64 Pemenue 3a1a4, HIUTFOCTPUPYIOITUX CBS3U
MEXTy pa3IMIHBIMU TEMaMH Kypca

65 Pemenue 3a1ay, UIUTFOCTPUPYIOIINX CBA3H
MEXy pa3lTUYHBIMU TEMaMHU Kypca

66 [Tpoekt: «IIpeobpazoBanusi B UCKYCCTBE U
APXUTEKTYpPE»

67 [Tpoekt: «IIpeobpazoBanusi B UCKYCCTBE U
APXHUTEKType». 3anura

68 Hrorosas koHpepeHuus: «MareMaTuka — 3T0

KpaCuBO»




OBHIEE KOJIMYECTBO YACOB 110 ITPOTPAMME

68










