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HOACHUTEJBHAA 3AIINCKA

OO0mas xapakTepucTUKa Kypca

Hacrosmass pabouass mnporpamMmMa Kypca BHEYPOUHOW JEATEIbHOCTU
«TpynHble BOIpOCHl MaTeMaTUKH. 7—9 Kiacchl» pa3paboTaHa B COOTBETCTBUM C
TpeOoBaHUSAMHU (efepaTbHOr0 TOCYAapCTBEHHOTO0 00pa30BaTEIbHOrO CTaHIapTa
OCHOBHOro oOmiero o6OpaszoBanusi (gaiee — PI'OC OOO) u HampaBieHa Ha
OpraHu3alyi0 00y4YeHUs: MaTEMaTHYECKOMY COJIEPKaHUI0, BBIXOSIIEMY 32 PaMKH
denepanbHOil pabouedt mporpamMmbl MO y4eOHOMY mpeamery «MaremaThka
(6a30BBIN YPOBEHB) OCHOBHOTO 0011ero oopazoBanus (naimee — OPII), ¢ yuerom
WCITOJIb30BAHUS BUJIOB JACATEIHHOCTA 00YUIAIONTUXCS, OTINIHBIX OT YPOUHBIX.

IIpu pazpabomxe IIpocpammbl yuumuleanuco ciedyroujue OOKYMeHmuyl:

— nucbMO MuHncTeperBa npocsenienus Poccniickon @enepanuu OT S5 A0S
2022 1. Ne TB-1290/03 «O HampaBlieHUH METOJWYECKUX PEKOMEHIAIHI» TI0
OpraHu3allid BHEYPOUHOM JEATEILHOCTH B paMKax peaju3alid OOHOBIICHHBIX
dbenepalbHBIX TOCYJIapCTBEHHBIX 00pa30BaTEIbHBIX CTAaHAAPTOB HAYaIbHOTO
OOIIIEro U OCHOBHOI'O 00IIIETO 00pa30BaHUs;

— pacnopsbkenue IlpaButenbctBa Poccuiickoit @eaeparuu oT 19 HOs0ps
2024 1. Ne 3333-p «OO0 yTBEep)KIEeHUU KOMIUICKCHOTO IUTaHA MEPONPHSITHH I10
MOBBIIIIEHUIO KAYECTBA MAaTEMaTUYECKOTO U €CTECTBEHHO-HAYYHOTO 00pa30BaHUS
Ha niepuoa 10 2030 rogax.

AKTYyaJIbHOCTBH Kypca

B ycnoBusx peasm3anu TakOW CTPATETMYECKOW 3a7ayM, KaK JTOCTHKEHUE
TEXHOJIOTUYECKOTO CYBEPEHHUTETA CTPAHBI, TIepe/l MaTEMAaTHIECKUM 00pa30BaHUEM
B UWCJIC TJABHBIX IIOCTABJICHBI CJICAYIOIIME IEU: Pa3BUTUE TBOPUECKUX U
MCCJIEIOBATENBCKUX CIOCOOHOCTEN O0ydarouuxcsi, UX MOATOTOBKAa B MPOLECCE
oOydeHus MaTeMaTuke K BhIOOPY npodeccuil, CBA3aHHBIX C Pa3BUTHEM TOUHBIX U
€CTECTBEHHBIX HAyK M TEXHOJIOTMW. Kak BaXKHBI KOJWYECTBEHHBIN IMOKAa3aTEIb
MOBBIIIEHUS UHTEPECA K MATEMATUKE BBIACIISIETCS. POCT KOJMYECTBA BBITYCKHUKOB,
BBHIOMPAIONIMX HAa TOCYJapCTBEHHOW MTOTOBOW AaTTECTAlMM JK3aMEH II0
MaTeMaTrKe Ha MPOoGUILHOM YPOBHE.

OcBoenne mpemiaraemoit I[lporpamMmbl  COCOOCTBYET TOBBIIICHUIO Y
oOydJarommxcsi YpoBHS MOTHBAIIMU K W3YYEHUIO MATEMAaTHKU, K MPOJOJIKEHUIO
n3yueHus mateMatuku B 10—11 kimaccax Ha yriyOJIeHHOM YPOBHE U OPUCHTUPYET
Ha BBIOOp €IMHOTO TOCYAapCTBEHHOIO SK3aMEHa IO MaTeMaThkKe MpOo(UILHOTO
ypoBHsi. Kpome TOro, ocsoenue mnpemnaraemoro B IIporpamme conepxanus
MO3BOJIIET PACHIMPUTh KPYr peIIaeMblX MaTEMAaTHYECKUX 3a7ad 3a CYeT
BKJTFOUECHUS MPOOJIEMHBIX, HECTAaHIAPTHHIX 3a7a4, 3a/1a4d MPUKIATHOTO XapaKkTepa,



BBITIOJTHEHHSI HCCJIEIOBATENIbCKUX pPabOT, B TOM YHCIE C MEXIPEIMETHBIM
CoJlep>KaHUEM, U3yUEHHUSI TOTIOJHUTEIBHBIX BOMPOCOB KaK TEOPETUUYECKOT0, TaK U
MPaKTUYECKOTO XapaKTepa.

[Ipenycmotpennsie [IporpaMMoit BUJIbI AESITENBHOCTH — UHIUMBUIyaJIbHAS U
IpyIIIOBas MPOEKTHAs W MCCIEI0BATENbCKAs JEATEIbHOCTh — CIOCOOCTBYIOT
Pa3BUTHIO [O3HABATEIbHBIX, PErYJIATUBHBIX M KOMMYHUKATHBHBIX YMEHUU
oOyuatomuxcsa. IlporpamMma COOTBETCTBYeT HJeE paACIIUPEHHS MPHUKIAIHOM
HAIpPaBJIEHHOCTH Kypca MaTeMaTHKW Ha YPOBHE OCHOBHOTO OOIIero o0pa3oBaHUsl.
Peanuzanus Kypca crmocoOCTBYET BBISIBICHUIO TaJaHTIMUBBIX U OJIapPEHHBIX
0Oy4Jaronuxcs, MOAACPKKE UX TATAHTOB U PA3BUTHUIO CIIOCOOHOCTEM.

B OOJIBIIMHCTBE TeM Kypca npernoiaraeTcs BBITIOJIHEHUE
UCCJIEIOBATENBCKUX padboT. YueOHOe UCCieIoBaHrE 10 MaTeMaTHke B 7-9 kinaccax
IpEANosaraeT nojy4eHne CyObeKTHBHO HOBOTO JIJIsl 00YYarolerocsi pe3ynbrara u
HalpaBieHO Ha (OPMHPOBAHHE HCCIEAOBATEIILCKUX YMEHUH: BBIICIICHUE
npoOJeMbl, OpraHu3alys W aHalu3 JaHHBIX, BBIABUKEHUE TUIIOTE3bI, MPOBEPKA
TUIOTE3bl, (OPMYJIUPOBAHHWE BBIBOJAOB M TPEACTABICHUE pPE3yJIbTaTOB Ha
IrPaMOTHOM MaTeMaTHueckoM si3bike. [Iporpamma moxer ObIThb BocTpeOOBaHa
00y4arolMMUCs, KOTOPbIE UMEIOT UHTEPEC K U3YUYEHUIO MAaTEMaTUKU, TOTOBATCS K
YYaCTHIO B OJIMMIMAJaX MIKOJbHUKOB M0 MATEMATHKE U YTITyOJIEHHOMY U3YYEHHIO
MaTeMaTUKH Ha YPOBHE CpeIHEro o0IIero oopa3oBaHusl.

Heab u 3aga4yu Kypca

Peanuzanusa BHEYpPOUHOUN NESATETBHOCTH SBISIETCA HEOTHEMIIEMOW YacThIO
oOpa3oBaTeNpHOrO Ipolecca, oOecnedrBass B TOM 4YHCIE BO3MOXKHOCTD
(dbopMupoBaHus 00pa30BaTEIbHBIX MPOrPaMM PA3IMYHOTO YPOBHSI CIIOKHOCTH U
HAIPaBJICHHOCTU C Y4Y€TOM O0pa30oBaTEIbHBIX MOTPEOHOCTEH W CIOCOOHOCTEMH
oOyuaroluxcs, BKJII0Yask OJJapeHHbIX JETEH.

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

3amauu Kypca:

1. IloBbllieHME YPOBHS MaTeMaTUYECKOM MOATOTOBKM OOyYarouIuxcs,
pa3BUTHE YCTOMUMBOTO UHTEpeca K yueOHOMY mpenMery «MaTtemaTukay.

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

3. VYrnyOnenue U 3akperuieHHMe 0a30BbIX 3HaHWM, (opMUpoBaHME
YCTOMYMBBIX HABBIKOB PEIICHUsI HECTAHIaPTHBIX U OJIMMITUAIHBIX 3a]1a4, OCBOCHUE
HECTaH/IaPTHBIX MTOJIXO0/I0B U OPUTHHAIBHBIX PEIICHUH.



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

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

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

7. lloaroroBka oOy4aroIUXCSd K YYacTUIO B IIKOJIBHBIX, DPallOHHBIX,
TOPOJICKUX, PETHOHAIbHBIX, BCEPOCCHUICKHX OJMMIOMAAAaX, KOHKypcax H
COpPEBHOBAHMSIX [0 MaTEeMaTHKE.

8. IloBbllieHWE ypOBHS T'PAaMOTHOCTH B  OOJIACTH  HUCIIOJIb30BAHUS
«MaTeMaTUYEeCKUX TaKeTOB», OOECIEeUMBAIOIINX aBTOMATU3AIMIO MPOIIECCOB
MOWCKa, aHamm3a, o0paboTkM, co3maHus, nepenadu, (Gopmanusanuu (B BUIE
CTaTUYECKUX M JMHAMUYECKUX TpadHKOB, AWArpaMM M IMPOYMUX BH3yaJId3alUi
pE3yNbTATOB aHAIN3a U MATEMAaTUYECKUX 3aKOHOMEPHOCTEN) B Mpouecce yueOHon
NEeSATEIbHOCTH MPU U3YYEHUH MaTEMATHKHU.

9. Pa3BuTHE TBOpPYECKHUX CIIOCOOHOCTEW, TEOPETHUUECKOrO MBILIUICHHUS Ha
OCHOBE  HCHOJb30BaHUS  LUQPPOBBIX  HHCTPYMEHTOB (B TOM  4YHCIe
«MaTeMaTHYEeCKUX TaKeTOB») B OOJACTH MOJICIUPOBAHUS, HWMUTALUU U
UHTEpHpeTalui aOCTPAKTHBIX MAaTEMaTUYECKUX OOBEKTOB U 00pa3oB B BHUIE
pa3IMUHBIX BHU3yalIM3aluii (B TOM 4YHCIE MPOCTPAHCTBEHHBIX OOBEKTOB).
[Iporpamma pa3paboTaHa ¢ y4yeToM pekoMeHJauuii QenepanbHOl padoueit
IporpaMmMbl  BOCHHUTaHUSl. B  4YacTHOCTHM, OHA y4YWUTHIBA€T IICHXOJIOIO-
NeAarornyeckue OCOOEHHOCTH COOTBETCTBYIOIIEH  BO3PAaCTHOW  KaTeropuu
oOydJarommxcs.

Takum obpazom, peanuzayus Ilpoepammel coodelicmeyem NOLYYEHUIO
CeOyIouUx pe3yibmamos:

— JTOCTUKEHUE oOy4Jaronmmucs ITAaHUPYEMBIX JUYHOCTHBIX,
METaNpeAMETHBIX W NPEAMETHBIX pPEe3yJbTaTOB, B T. Y. COOTBETCTBYIOLIUX
yriayOJ€HHOMY YPOBHIO U3YYEHUSI MAaTEMAaTUKH;

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

— camopeanu3anus 0o0y4arommMxcs dYepe3 ydacThe BO BHEYPOUHOM
NESATEIbHOCTH.

Mecto Kypca 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 xnacca. ConepkaHue MpoOrpaMMbl MO MaTteMmatuke (yriayOJeHHBIM YPOBEHB)
HAIpaBJIEHO Ha YJAOBJETBOPEHHE MOBBIIIEHHBIX 3allPOCOB  OOyYarommxcs,



cTpeMsuuxcsa K Oosnee TiayOOKOMY OCBOCHHIO TMPEAMETHBIX PpPEe3yIbTaToB.
[Iporpamma Kypca BHEYpOYHOU JAEATEIBHOCTH « IpyIHBIE BOIPOCHI MAaTEMaTUKM»
HaIpaBJieHa Ha pacIIMpPEHUE 3HAaHUI 00yJaromuXxcs 110 MaTEMATHKE JIJIsl KJIacCOB €
00s13aTeIbHBIM 0a30BBIM YPOBHEM O0YUYEHHSI MAaTEMATHUKE.

Temarnueckoe  IUIAaHUPOBAHWE B  INPOrpaMMe  Kypca  BHEYPOUYHOU
neaTrenbHOCTH  «TpyaHble  BONPOCHI  MAaTEMAaTHKW»  COCTABICHO TakK, 4TO
pacrpeneneHue COAEpKaTelNbHbIX pa3fciioB B HEM CHHXPOHU3MPOBAHO C
oOs3aTeNPHONM ~ TIporpaMMoi  0a30BOro  ypoBHs. Peamusamust  comepskaHus
npearaeTcs B popmax, OTIMYHBIX OT ypouHbIX. CiieyeT OTMETUTD, YTO JaHHbBIN
KypC B OCHOBHOM INKOJI€ BBICTPAMBAECTCA HE TOJBKO HA PACIIUPEHUU
MaTEMaTHUYECKOTO COJep)KaHusl 0a30BOro0 YPOBHs, HO M Ha IOBBIIIEHUU YPOBHS
CJIO)KHOCTH 3aJa4, PEJIaracMbIX I PELICHUS.

Pabouast mporpamma Kypca BHEYpPOUHOU AESATENbHOCTU « TpyaHbIE BOIPOCHI
MaTeMaTUKW» IpeJHa3HauYeHa U1 peanu3anuu B 7—9 Kiaccax M HalpaBJieHA Ha
JOCTH)KEHHE OOYYAIOIIMMUCS IUIAHUPYEMBbIX pe3ynbTaToB. IlociienoBaTeabHOCTD
U3Y4YEHHs] TEM Kypca COBHIAAACT [0 BPEMEHM C HM3YyYEHHMEM Kypca MaTEMaTHKU
(anreOpsl U TEOMETPUM) OCHOBHOW IIKOJIBI 0a30BOrO0 YPOBHS, BCE TEMBI IIO
BO3MO>KHOCTH CHHXPOHM3UPOBAHBI C 0a30BBIM KypCOM MAaTE€MaTUKU IO KJIACCAM.
Tembl 1o anreOpe W TEOMETPUU UYEPEAYIOTCS, YTO TMO3BOJISIET MAaKCHUMAaJIbHO
NPUOJIM3UTH UX [0 BPEMEHHU U3YYEHHsI K OCBOCHHIO 0a30BOro Kypca.

[Tpu peanuzanuu [Tporpammel nepBast 3aja4a y4uTesl COCTOUT B TOM, YTOOBI
co3gaTb HEOOXOAMMBIE YCIOBUA JJIsI TPUOOPETEHUS M PA3BUTHUS yMEHUH,
CBS3aHHBIX C IIPOBEACHUEM HCCIEAOBAHUNA HA MATEMAaTUYECKOM coaepKkaHuu. s
perieHus 3Toi 3agaun B [Iporpamme 0603Hau€HO MeCTO U C(HOPMYITUPOBAHBI TEMBI
JUISL IPOBEJIEHUS UCCIIEA0BATEIBCKUX PadOT.

Bropas 3amaua yuurens mno peamusaunu [Iporpammblr  cBA3aHa C
BO3MOYKHOCTBIO CO3[1aTh YCJIOBUA JIJIsi 0OpaOOTKHM M Mpe/CTaBIeHUs UHPOpMaluu
HAay4YHOIO cojaepkaHus (B TOM 4YHCIE€ C MCIHOJIb30BaHUEM IU(PPOBBIX
WHCTPYMEHTOB) TIpHU OpraHu3ali HHIWBHUAYAJIbHOM W TPYNIOBOM MPOEKTHOU
NEATEIIBHOCTH.

Jsg  ycmemHoW — peanu3aldd  CIIEHAPUEB  IIPOCKTOB  PEKOMEHIYETCS
UCIIOJIb30BaTh IE€PCOHAJIbHBIE KOMITBIOTEPHl C YCTAHOBJICHHBIMU O(QUCHBIMU
IporpaMmMaMu M JOCTYNOM K ceT MHTepHeT (Kak MUHUMYM OJUH KOMITBIOTED IS
KQKJI0M rpymbl).

@opMbI  JAeSTENBHOCTH OOYYaIOMIMXCS MPeIycCMaTpPUBAIOT aKTUBHOCTb H
CaMOCTOATENbHOCTh, COYETAIOT WHAMBUAYAJIbHYIO M TPYNIOBYIO paboTy,
OTJIMYAIOTCA OT YPOUHBIX O0JIee IUPOKHUM HCIOJIB30BAaHUEM UCCIIEIOBATENBCKOMN U
IIPOCKTHOM  JEATEIBbHOCTH, PELIEHMEM  HECTAaHAApPTHBIX 3agad W Jp.



CTpyKTypHUpOBaHUE TEMATHYECKOrO IJIaHUPOBaHMS B [Iporpamme cOOTBETCTBYET
MOPSIIKY M3YyUEHHUSI pa3/ielioB U TeM aireOpbl U F€OMETPUU B OCHOBHOM IIKOJE U
TEM CcaMblM OOECHEYMBAET MPEEMCTBEHHOCTh YPOYHOM M  BHEYPOUYHOU
NEeSATETbHOCTH.

Peanuzamus [IporpamMmbl mpeamonaraeT coueTaHUE Ppa3IUYHBIX  (GopM
IpYyNIIOBOMl pabOThl (IUCKYCCHUS; MAaTEMaTHYECKOE COPEBHOBAHHUE; IMPAKTHKYM;
BBIOOp TEMbI MPOEKTa, IUIAHUPOBaHUE pPabOT, paclpeiesieHHe  poJIeH,
B3aMMOOIICHKA TIPU BBITIOJIHCHUH TPYIIIIOBBIX IPOCKTOB W WCCIEIOBAHUN) U
WHIUBUyaIbHON paboThl (BBIMOTHEHHE UHAUBUAYAJIBLHOTO UCCIEAOBAHMS, B TOM
YHUCJI€ C WCIOJb30BaHUEM LHUQPPOBBIX HMHCTPYMEHTOB; MPOBEICHHUE YCTHOTO
000OCHOBaHUS MPHU PEIICHUH HECTAHIAPTHBIX 3a/1ay, 3aJ1ay MOBBIIIEHHOTO YPOBHS
CIIOKHOCTH; TIOCTPOEHHME MAaTEMaTUYECKUX MOJENEH, WX HUCCIEIOBAHMUE;
UHTEpHpETalrs  TOJYYECHHBIX  PE3yJbTaTOB NPH  PEIIEHWH  337a4  C
MEXIPEIMETHBIM M TPAKTHYCCKUM COJCpKAHUEM; TIIOMCK, WHTEPIIpETaIlus,
npeoOpa3oBaHue U PUMEHEHUE MaTeMaTU4eCKOn uH(hOpMaInu;
CaMOCTOATENILHOE OTKPBITHE HOBOTO MaTemaTudeckoro ¢akrta). Mcmnonb3oBaHue
Takux (GopM pabOThl MOMOTaeT pa3BUBaTh y OOYYAIOMIMXCSA, C OJHOM CTOPOHBI,
HABBIKM BOCIPUITHS HOBOM MH(OpMAIIMU MPU pa3IUUHbIX HOopMax ee MmojIauu, a C
JPYrOil CTOPOHBI — AKTUBHOCTh, CAMOCTOSITENILHOCTh U CIIOCOOHOCTBH K TBOPYECTBY.
OcBoenne IIporpamMMmbl JOJMKHO JOMNOJHSATH W Pa3BUBATh 3HAHUS M YMEHHS
oOydaronuxcss B 00JacTM MaTeMaTUKHU, OPHUEHTHPOBATh MX Ha OOy4YeHHE B
CpelHEel IIKOJieé B KjaccaxX, MNpeaycMaTpHUBAIOLIUX OCBOCHHE MAaTEMaTUKH Ha
yrayOJeHHOM YPOBHE, B YACTHOCTHM TEXHOJIOTHUECKOTO Mpoduis, a Takke
CIIOCOOCTBOBATH COIMATBHOMY (DOPMHUPOBAHUIO JIMYHOCTH O0YUYAIOIIIUXCS.

[Iporpamma Kypca paccuntana Ha 204 yaca B TeueHUE TPeX JIET 00ydeHUs B
7-9 xnaccax (34 yaya B 7 1 68 yacoB B 8§ u 9 kiacce) npu NpoOBEICHUU 3aHSATHI
OJIMH pa3 B HEJIENIO MO 2 aKaJeMUYECKUX Yaca KaKJ0€ WIH JBa pa3a B HEJEINIO 10
1 akagemuueckoMmy 4vacy kaxnaoe. LlemecooOpa3HbIM SIBISIETCS YepelOBAaHUE TEM
3aHATHH C anreOpandecKuM U FTEOMETPUUYECKUM COACPKAHUEM.

B 3aBuCHMMOCTM OT KOHKPETHBIX YCIOBUM peanuszanuu [IporpamMmmel u
KOJIMYECTBa 00y4aromuxcs AOMycKaeTcss popMUpoBaHUE TPYIIN U3 00YYAIOIIUXCS
pa3HBIX KJIacCOB B TMpenenax ofHoW mapasienu. IIporpamma MoXeT
peann30BBIBATLCS 00pA30BATENILHON OpraHU3AIMEe CaMOCTOSTEIBLHO JMOO Ha
OCHOBE B3aUMOJICMCTBUS C JPYrUMU OpraHU3alUsIMH, OCYIIECTBISIOIIUMHU
00pa3oBaTEIbHYIO IS TEIHHOCTD.

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



HAIPaBJICHHOCTH ISl TIOBBIIICHHUS HWHTEpeca OOYyJaronmuxcsi K MPaKTHIECKOMY
U3YYEHUIO TPOQECCuil, CBA3aHHBIX C MATEMaTUKOM.



COJIEP)KAHUE KYPCA BHEYPOUHOM JESTEJbHOCTH
«TPYJHBIE BOITPOCbBI MATEMATHUKN»

7 KIIACC

DJieMeHThI ucTopur. O01mKe NOHATHA reoMeTpur. OCHOBHBIE (PUTYPBHI

HUctoprsi BO3HUKHOBEHWS W pa3BuThUs reomerpud. llonatus: akcuoma,
TEOpEMa, CBOMCTBO, MPU3HAK, JOKA3aTEIbCTBO, OnpenaenecHue. HCTpyMEHThI s
W3MEPEHUN M TIOCTPOEHHM. B3aMMHOE pacloJIOKEHHE TOYEK Ha MPAMOM.
N3mepeHne [MHBI  OTpE3Ka, PACCTOSHHE MEXAYy TO4dkKamMu. B3auMHoe
pacnosio)keHue npsaMmbix. Jlomanasd. Buabl  siomaHbiX.  J{nuHa  JIOMaHOM.
MmuoroyronsHuku. Ilepumerp MHOroyrosbHuka. lIoHsATHE O BBIIYKIBIX U
HEBBINYKJIBIX MHOTOYTOJIBHUKAX.

Yucaa u BpruuciaeHus. Jleaumocrs

[Tpuznaku nenumoctu: GOpMYIHpPOBKA W JIOKa3aTelbCcTBO. Perienue 3amad
IIOBBIIEHHOM  CJIOXXHOCTH Ha JEIUMOCTb. PelieHue CrKETHBIX — 3a7a4
apu(PMETUIECKUM METOOM.

Hccnedosamenvckas paboma: NeIuMOCTb U €€ CBOMCTBA.

AJuiredOpanyecKue BbIPpaKEeHUA

CreneHu, MHOTOYIEHBI, MpPeoOpa3oBaHHE MHOTOWICHOB, JEUCTBUS C
MHOrO4YiIeHaMu. MHOTo4JieH CcTaHAapTHOro Buja. CreneHb MHorousieHa. KopHu
MHorowieHa. Haxoxaenue KopHell MHorowieHa. JloKa3aTeibCTBO TOXKIECTB.
Pa3Hble MOAXO/bI K 10KA3aTEIBCTBY TOXKIECCTB.

HUccneoosamenvckas paboma: Kak HalTH KOPEHb MHOTOUJIEHA?

Tpeyroasuuxku. [Ipu3zHaku paBeHCTBAa TPEYIr0JIbHUKOB

TpeyronbHuku. PaBHbIE TPEYroJbHUKUA B T€OMETPUUECKUX KOH(PUTYpAILHIX.
[Ipu3Haku paBEHCTBA TPEYrOJbHUKOB. lIpH3HaKM paBeHCTBA MPSIMOYTOJBbHBIX
TPEyroJbHUKOB. [IepneHIuKynsip 1 HaKJIOHHAS.

YpaBHeHHS U CHCTEMBbI YPaBHECHUM

Jluneiinble ypaBHEHHMST M UX cHUcTeMbl. OmnpenelieHHe 4YHciia KOpPHEH
JMHEMHOIO0 ypaBHEHUA. PellleHue JMHEWHBIX YpPaBHEHUM, COJIEPKAIIUMX 3HAK
Moayns. PelieHue nMHENMHBIX ypaBHEHMM C napaMmeTpamu. PemeHue cucrem
JIMHEWHBIX YPaBHEHNUN Pa3HBIMU METOAAMU.

HUccneoosamenvckas paboma: NVMHEHHBIE ypaBHEHUS, COAEpKallUe 3HAK
monyinsa. IloctpoeHus ¢ momMoIlIbl0 TUPKYJAss W JuHedkun OOOCHOBaHUS
MPOCTEUIINX TMMOCTPOCHUM, ATanbl 3aJa4d Ha TOCTPOECHUS, PEIICHUE 3aJa4 Ha
IIOCTPOCHHUE UPKYJIEM U JIUHEUKOMU.

OceBasi cummeTpus



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

IIpoexm: cUMMETpHS B OKPY>KAIOILIEM MUDE.

MHOroyrojibHUKH ¥ reOMeTpUIeCKHe HEPaBeHCTBA

CyMMa BHYTPEHHHX YIJIOB MHOTOYTOJBHUKA W BHEIIHMX YIJIOB BBITYKJIOTO
MHOTOyToJbHUKA. COOTHOHIEHUSI MEXIYy CTOPOHAMHM W YIJIAMH TPEYrOJIbHHUKA.
HepaBenctBo TpeyronpHuka. HepaBenctBo o mnuHe nomaHou. HepaseHcTBO
MEXKy NEPIEHAUKYIIAPOM U HAKJIIOHHOU. PaccTostHuEe OT TOUKM 10 IPSAMOM.

Hccnedosamenvckas paboma: reoMeTpUIECKUE HEPABEHCTBA.

DOyHKIMHA

[louck oOnmacTu ompeAeleHUss W MHOXECTBAa 3HAYCHUH  (QYHKIUU.
Hcnonb3oBaHue pa3auyHbIX CHOCO00B 3anmaHus (yHkuuu. Hcnonb3oBaHue
CBOMCTB (YyHKUMU i1 aHanu3a rpaduKoOB pEalbHBIX 3aBUCUMOCTEH (HYJIH
(GyHKUIHH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA (DYHKILIMH, IPOMEXKYTKH BO3pACTaHUS U
yObIBaHMS (PYHKIIMHM, HAaNOOJIbIIEE U HAUMEHbIIEe 3HaueHus1 PyHkuun). ['paduxmu,
KyCOYHO-3a/laHHbIEe (DYHKIUU.

HUccneoosamenvckas paboma: cpaBHEHUE CBOMCTB (QYHKIUU U UX TPadUKOB
B 3aBUCUMOCTH OT I1ApaMETPOB.

I'eomeTpuyeckue mecra To4eK

B3anmHOE  pacnosiokeHHE ~ OKPY)KHOCTM M npsamou.  IIpumeps
F€OMETPUYECKUX MECT TOUEK Ha IIJIOCKOCTH. MeEeTOJ TEOMETPUUECKUX MECT TOYEK
IIPU PEIIECHUU TEOMETPUUECKUX 3a/1a4.

8 KUIACC

Yucaa v BIYMCICHUSA

KBanparHeiii kopeHb. BpinmonHeHune omnepauuii ¢ HppalUuOHAIbHBIMU
YUCIIAMH.

AJsiredOpanvecKue BbIPpAKEHUA

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

IlenTpajibHasi CHMMeETPUA

@opMyIMpOBKa ONPENEIICHUs W J0KAa3aTEIbCTBO CBOMCTB LIEHTPAJIbHO-
CUMMETpPUYHBIX (uryp. JleneHue oTpe3ka Ha paBHbBIE YaCTU C MOMOLIBIO IIUPKYIIS
u nuHeriku. WccnegoBaTenbekas padoTa: CBOWCTBA HEHTPATbHO-CUMMETPUYHBIX
duryp.

Ilpoexm: neHTpanbHasi CHMMETPUS B OKPYKAIOIIEM MHUPE.

YeTbIpéxyroJibHUKH

[lapamnmenorpamm, €ro mNpu3HAKW W CBOWCTBA. [IpAMOyroiabHUK, pPoMO,
KBaJpaT, UX TMPU3HAKKU M cBoWcTBa. Tpamenusa. PaBHoOeapenHass Tpamerus, e€



CBOMCTBA U Npu3HaKu. CpeaHss JIMHMS TPEYTOJIbHUKA U CPEIHSS JTUHUS TpaneLuu.
CBolicTBa U NIPU3HAKYU CIELUATIBHBIX BUJIOB YETHIPEXYTOJIbHUKOB

Hccneoosamenvckas paboma: 3HaAKOMbIE U HE3HAKOMbBIE YETHIPEXYTOJIbHUKH.

YpaBHeHUs U HEPABEHCTBA

OmnpeneneHne paBHOCWIBHBIX ypaBHEHUU. [I[pumMeHeHne CBOMCTB ypaBHEHHMIA
C oJHOW mnepemeHHOM. OrmnpeneneHrue KOJIMYEeCTBA JEHCTBUTEIBHBIX KOpPHEH
KBaJIpaTHOTO  ypaBHEHHA. PemieHue  IpoOHO-pallMOHANBHBIX  YpPaBHEHHUH,
CBOJSIIMXCA K JIMHEHMHBIM WJIM K KBAJPAaTHbIM YPAaBHEHHUSAM, HCIIOJIb30BAHUE
METOJla 3aMEHbl IEpPEeMEHHOH. PeleHHMe TEKCTOBBIX 3a4ad aiaredpanyeckum
criocoboM: mepexoJ OT CJIOBECHOH (OpPMYIMPOBKM YCIOBHS 3aJayd K
alreOpandyeckodl  MOJENM  IIyTeM  COCTaBJIEHMsSI  ypaBHEHHUS;  PELICHUE
COCTABJICHHOIO  ypaBHEHMS;  MHTeprnperauus  pe3yiabrara. [ 'paduueckas
WHTEPHIPETALUs YPABHEHUN C ABYMSI IEPEMEHHBIMHU.

Pemenne cucteM ypaBHEHHH, B KOTOPBIX OJHO W3 YPaBHEHHUH HE SIBISACTCS
JUHENHBIM. ['paduueckas HHTEpHpeTaluss pelIeHus YpaBHEHUS C JBYyMs
NIEPEMEHHBIMM W CUCTEM YpPaBHEHMM ¢ JByMs IEpEMEHHbIMH. Pemenue
HEJIMHENHBIX HEPAaBEHCTB U UX CUCTEM. PenieHue HEepaBeHCTB, COAEpKAIIMX 3HAK
Monyiia. M3o0paxeHue penieHus HEpaBeHCTBA C OJHOM NMEPEMEHHONM M CHUCTEMBbI
HEPABEHCTB HA KOOPJMHATHOW IPSMOM, 3alIMCh PELICHHS C ITOMOIIBI0 CUMBOJIOB.
HepaBeHcTBO ¢ AByMs mepeMeHHbIMU. ['pauueckuil METOJl pEelIeHUsl CUCTEM
HEPABEHCTB C JBYMs IIEPEMEHHBIMU.

Hccneoosamenvckas paboma: paBHOCWIBHOCTD U CJIE/ICTBHE.

Hccnedosamenvckasa paboma: rpaduueckas HHTEpHpeETalUsl ypaBHEHUH C
JBYMS IEPEMEHHBIMM.

Hccneoosamenvckas paboma: TpadUYeCKU METOJ PCEIICHHS CHUCTEM
HEPABEHCTB C ABYMS IEPEMEHHBIMH.

IIpeoOpa3oBanue moaoodust

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

Hccnedosamenvckas paboma: uto Takoe ¢ppaxran’?

Jloka3aTe/ibCTBA HEPABEHCTB

OneHka 3HauYeHUs BBIPAKEHUS C UCIIOJIb30BaHUEM HepaBeHCTB. [IpuMmeHnenue
CBOIMCTB HEpPAaBEHCTB B XoJe pemeHus 3anad. OnpenencHue paBHOCHIBHBIX
HEpaBEHCTB. J|0Ka3aTenbCTBO HEPABEHCTB. Pemenne TeKCTOBBIX 3aa4 C TOMOIIBIO
JIMHEWHBIX HEPABEHCTB C OAHOU MEPEMEHHOM.

HUccneoosamenvckas paboma: TMHEWHOE HEPABEHCTBO C OJHOM MEPEMEHHOU
C IapaMeTpoM.

IIpsiMoyroJibHbIE TPEYTOJ1bHUKH



Teopema [ludaropa n e€ npuMeHeHue NMpU PEIICHUU MPAKTUYECKUX 3ajad.
Jloka3aTenbCTBO COOTHOWIEHUHA MEXAY NPOMOPUUOHAIBHBIMUA OTpE3KaMH B
IPSIMOYTOJIBHOM TPEYTrOJIbHUKE (BBICOTA, MPOBENEHHAS W3 BEPIIUHBI IPSIMOTO
yria; METPUYECKUE COOTHOIIeHUs). [IpumMeHeHrne COOTHOILIEHUN MpH pEelIeHUU
T€OMETPUUECKUX  3aJady. |pUroHoMeTpuueckue (QYHKIUHM OCTPOTO  yria
IPSIMOYTOJIBHOT'O TPEYTroJIbHUKA (CHHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC). 3HAUEHUS
TPUTOHOMETpUUYeCKUX (QyHKIMM s yriaoB 30°, 45°, 60°. Pemenue 3amau c
UCTIOJIb30BAaHUEM TPUTOHOMETPUUECKUX (DYHKITUH.

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

Mamemamuueckoe copesHoganue: pelICHNE 3a1a4 pa3HbIMU METOJAMH.

DOyHKIMHA

[Touck obnacTu ompeneneHus W MHOXKECTBa 3HaueHU (ynkuuu. ['padux
dbynkun K/X. @yakus Buaa (ax + b)/(cx + d).

Yuciia 1 BBIYMCICHUS: 1€TUMOCTD

®opMyJIHUpOBKA OMNpPEAEICHHs ASIUMOCTHA HAIEJO, YKCENl, CPAaBHUMBIX 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

YpaBHeHNs U HEPABEHCTBA

bukBagpaTHele ypaBHEHUs. MeTonbl pPaBHOCWIBHBIX MpPeoOpa3oBaHUil,
3aMeHbI TIEPEMEHHOM, TPaPUIECKOTO METO/1a MIPU PEUICHUH yYpaBHEHHM 3-U U 4-i
crerneHer. PemeHne HepaBeHCTB, coaep)KallMx 3HaK MoAayis. HepaBeHCTBO ¢
IByMsI TepeMeHHbIMH. lIpuMeHeHue rpaduueckoro Meroja pElIeHHUsS CHCTEM
HEPABEHCTB C JABYMs NepeMeHHbIMU. Perienue ApoOHO-paliOHAIbHBIX YpaBHEHUN
u HepaBeHCTB. [TocTpoenue rpadukoB ypaBHEHHI, B TOM YHCIIE C UCIIOJIb30BAaHUEM
uuppoBbIX pecypcoB. IIpUBOIUTH TpadUUEcKyr0 HMHTEPHPETALUIO pPELIECHUs
YpaBHEHUS C IByMs NIEPEMEHHBIMU U CUCTEM YPAaBHEHHU C ABYMs MEPEMEHHBIMHU.
HccnenoBaHnne CHCTEM HEIWMHEWHBIX YpaBHEHUM C TnlapaMmeTpom. Pemenue
HEPaBEHCTB C JBYMS IEPEMEHHBIMU U UX CUCTEM.

Hccnedosamenvckue pabomel: pelieHWe 3agad ¢ [apamMeTpamud —
aNre0pandecKuM METOIOM; TpauuecKuM METOIOM.

Pemienue TpeyrosibHUKOB

TeopemMa CHHYCOB M TeOpeMa KOCHHYCOB, WX NPUMEHEHUE MNPU PEIICHUU
TPEYTOJIbHUKOB u PAKTUYECKUX 3ajay. CooTtHoueHus MEXIY
TpUroHoMerpuueckuMu (QyHkuusmu. Ilpocteiimme Qopmynbl  MpPUBEACHUS,
BBIBOJIMIMbBIE U3 TEOMETPUIECKUX cooOpakennii. Haxoxknenne paauyca onMcaHHON



OKPYKHOCTH. ®opmyna  I'epona. Q@opmysa  IIOWAAM  BBIIYKJIOTO
YeThIPEXYTOJbHUKA.

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

AJaredpanyeckne BbIpaKeHHUs

CreneHs ¢ paloHaIbHBIM TOKA3aTEIIEM.

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

[IpumeHneHue omepany HW3BJICUEHUS KOPHS N-H CTENEHH, UCTOIB3YS MpU
HEOOXOJMMOCTHU KaJbKyJIATOp. Bbruncienne 3HaueHus: CTENEHU C palOHaIbHBIM
noka3areneM. OleHKa 3HAYEHUH KOpHsA N-M CTEneHW, 3Hau€HUE CTENEHU C
palMOHAJIbHBIM [OKA3aTeNeM LEJIbIMA YHUCIAaMU U JECATUYHBIMU JPOOSIMHU.
CpaBHeHHE U YHOPSAOYMBAHHE pPAIMOHATIBHBIX M HPPALMOHAIBHBIX YHCET,
3alMCAaHHBIX C TIOMOUIBI0 KOpPHA N-W CTENEeHH, CTENEeHH C paloOHaJIbHBIM
nmokasareneM. BrIonHEeHHE TOXKIACCTBEHHBIX MpeoOpa3oBaHUil  BBIPAKCHHH,
COZEp KaIINX KOPEHb N-i CTENEHH, CTENIEHD C PAIllHOHATBHBIM MTOKA3aTEIIEM.

Iloxo0ue TpeyroibHNKOB

Teopembl 0 NPOU3BEACHUM OTPE3KOB XOpPJI, TEOPEMBI O IPOU3BEACHUU
OTPE3KOB CEKYINX, TEOpEMa O KBaJpaTe KacaTesbHOM, TeopeMbl UeBbl 1 MeHenasi.
HccnenoBanre, B TOM YHCIE€ C MOMOUIBIO LHU(PPOBBIX PECYPCOB, H3y4AEMBIX
KoHurypanmii. [I[ppuMeHeHre MaHHBIX TEOpPEM MPHU PEIICHWH Te€OMETPHUYECKHUX
3aa4. 3HAKOMCTBO C MOHSITHEM TOMOTETHH, C €0 MPUMEHEHHEM, B TOM YHCTE B
PAKTHYECKUX CUTYaIHsX.

HUccneoosamenvckas paboma (¢ UCHOIB30BAHUEM TPOTPAMMHBIX CPEJNICTB):
TOMOTETHS U €€ CBOMCTBA.

DOyHKUIMHA

[Tonsitne «dynkuus». IlpumeHeHne CBOWCTB (GYHKIMWA: HYIU (QYHKIUH,
NPOMEXYTKA 3HAKOMOCTOSHCTBA (DYHKIHMM, TPOMEKYTKH BO3pACTaHHS U
yObIBaHMS (PYHKIMHU, YETHbIE U HEYETHbIC (DYHKIIMM, HAUOOJbIlIEe U HAUMEHBIIIEE
3HaueHua (yHKUMM Tpu pemieHu 3aaad. Iloctpoenue rpadukoB (QyHKUUN C
noMoInkko npeodpasoBanuii Bupa: f(xX) —f(x) + a; f(x) — f(x + a); f(x) — kf(x),
) —=f( x ), F6) — [ 1(x) |.

Pacno3naBanue creneHHbIX (YHKUUMH M TOCTPOEHUE SCKHU30B TIpaUKOB
CTENIEHHbIX (YHKIUI ¢ HaTypaJbHBIMU TIOKa3aTeNsIMA pPa3HOM UYETHOCTH.
Hcnonp3oBaHne CBOWCTB TpadUKOB CTEMEHHBIX (YHKIUHA C HaTypaldbHBIMU
TMOKa3aTe sIMK TIPH pelleHnH 3aaad. [loctpoenue rpadgukos GyHKImA y= VX , y =
Ix, y=x|

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



MeTtoa koopauHat

[lapannenbHOCTh M MEPHEHAMKYISIPHOCTH TMPSIMBIX (Yepe3  yrioBou
K03 buLreHT).

Haxoxenue 1mepecedeHuid OKPYKHOCTEH H IPSMBIX B KOOpJAWHATax.
@opmyna paccTOAHUSA OT TOYKM IO MpsAMou. llnomans napamienorpamma B
KOOpAMHATAX, MOHITHE OO0 OPHEHTHPOBAHHOHN Iom@aau. [IpuMeHenne mertona
KOOPAMHAT B  MNPAKTUKO-OPUEHTHPOBAHHBIX  IEOMETPUYECKMX  3ajadax,
MCCIICOBAHNE IPUIOKEHHS METOJIa KOOPAMHAT B BBIYMCIUTEIBHON MATEMATUKE U
nHpopMaTHKe.

Uccneoosamenvckas  paboma:  pelieHUE  MPAKTUKO-OPUEHTUPOBAHHOM
r€OMETPUYECKON 3a1a4l METOAO0M KOOPAMHAT.

IIpaBuibHbIe MHOTOYTOJILHUKH. OKPYKHOCTH 1 MHOIOYT'OJIbHUKH

[loHATHE TPAaBUIBHOIO MHOTOYTOJbHHUKA. DOpPMyINBl IS BBIYUCICHUS
AJIEMEHTOB NPAaBUWJIBHBIX MHOTOYT'OJIHUKOB (CTOpOHA, pPAaJWyC BIMCAaHHOM U
ONMHMCAHHOW OKpYy>KHOCTeN). BbIBOA (GopMyd MJIMHBI OKPYKHOCTHM W IUIOIIATA
Kpyra. [lnvHa Ayru OKpy»KHOCTH, paavaHHas Mepa yria. [lnomans kpyra u
IJIOIIAAb KPYTrOBOI'O CEKTOpa. BhIYnCiIeHUE NMEpUMETPOB U IUIOLIANEH CIIOKHBIX
¢Guryp, BKJIIOUAIOLIUX IEMEHTHI KpyTa.

CamocmosimenvrHoe omkpbimue: KaK HAUTH MEPUMETP M IUIOIIAIb CIOKHOU
burypsr?

Ilpaxmuxym: pemieHue 3aaa4 MOBBIILICHHON CII0KHOCTH.

YucsioBbIe MOCIEI0BATEILHOCTH U MPOrPeccum

Onpenenenue BUJIOB IIOCJIEA0BATEIIbHOCTEN: OrpaHUYCHHAs
IIOCJIEIOBATEIBHOCTb, MOHOTOHHO BO3pacTaromas (yObIBaromas)
nocieaoBareabHOCTh. [IpencraBineHre OECKOHEUHBIX NEPUOAMYECKHUX ApoOel B
BUJIE OOBIKHOBEHHBIX. 3HAKOMCTBO c IIOHATHEM CXOJIUMOCTH
MOCJIEIOBATEIbHOCTH,  HAXOXJAEHHE  CYMMbl  OECKOHEYHO  yObIBarolen
reoMeTpUIECKoM nporpeccu. [[pumenenrne MeTo1a MaTeEMaTUYECKOW HHAYKIUH.

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

JIBHKEHUSI TIIIOCKOCTH

IlentpanbHas cummeTpus. LleHTpanbHO-cuMMeTpudHbie 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.
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) nampuomuuecxkoeo 6ocnumanus:

- MNpOsABJIEHUE HHTEpeca K NPOLUIOMY M HACTOSLIEMY POCCHMCKOU
MaTeMaTHKHU;

- ILIEHHOCTHOE OTHOIIEHHE K JIOCTHKEHHUSIM POCCUMCKUX MAaTeMAaTHKOB H
POCCHIICKOM MaTeMaTU4YeCKOM IIKOJbl, K HCIOJb30BAaHUIO 3TUX JOCTHKEHUU B
JIPYTUX HayKax U MPUKIAJHbIX cepax;

2) epaxcoanckoeo u 0yX068HO-HPABCMBEHHO20 80CNUMAHUSL:

TOTOBHOCTb K BBIMIOJIHEHUIO OOS3aHHOCTEH TpakJaHWHA M pealn3allfil €ro
IpaB;, TNPEJACTaBICHWE O MaTEeMAaTUYECKUX OCHOBaX (DyHKIMOHUPOBAHUS
pa3IMYHBIX CTPYKTYD, SBICHUH, MPOIEAYp TPaXTaHCKOTO 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 eocnumaHus: yCTAaHOBKA Ha aKTMBHOE Y4YacTHE B pEIICHUU
NPAKTHUYECKUX 3a/lad MaTEeMaTHUeCKON HAIpaBIIEHHOCTH; OCO3HAHUE BaXKHOCTHU
MaTEeMaTHYECKOTO OOpa30oBaHMs HAa MPOTSHKEHUU BCEH JKU3HH IS YCIHEITHON
NpOo(ECCUOHANIBHON ~ JI€ATEIbHOCTH M Pa3BUTHE HEOOXOJUMBIX  YMEHWI;
OCO3HAHHBIN BHIOOP M TIOCTPOEHUE MHAWBHUIYATbHON TPAaeKTOpUU 00Opa3oBaHUS U
KU3HEHHBIX IUJJAHOB C YYETOM JIMYHBIX HHTEPECOB U  OOIIECTBEHHBIX
MOTPEOHOCTEH;

4) acmemuueckoeo ocnumanusi. ClIoCOOHOCTb K SMOIIMOHATIBHOMY
U OCTETHYECKOMY BOCTIPHUATHIO MATEeMAaTUYECKUX OOBEKTOB, 3a1ad, PELICHHH,
paccyXIeHU; yMEHHE BUJIETh MATeMaTHIECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) yemHocmu HayyHo20 NO3HAHUA: OpPUCHTAIUS B JACSITENbHOCTH Ha
COBPEMEHHYIO CHCTEMY Hay4YHBIX MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS YEJIOBEKa, MPUPOJABI U OOLIECTBa; MOHMMAaHUE MaTEeMaTHYECKOW HayKd
KaK cepbl 4eI0BEYECKOMN NIeATENbHOCTH, STAllOB €€ Pa3BUTUS U 3HAUMMOCTH IS
pa3BUTUSl LMBUIM3ALMHU; OBJIAJICHUE SI3bIKOM MAaT€MaTUKU U MaTeMaTH4eCKOH
KyJIbTypOH Kak CpEACTBOM  TMO3HAHUS  MHpa; OBJAJEHHUE  HABBIKAMHU
UCCIIeIOBATENLCKOM NeATEeIbHOCTH;

6) ¢uzuueckoeo eocnumanus, @GOPMUPOBAHUS KYIbMYPbL 300p08bs WU
OMOILIMOHAIILHOTO  OJIaromoiy4usi: TOTOBHOCTh NPHUMEHATH MaTeMaTHYECKHe
3HaHWS B MHTEpPecax CBOETO 3/0POBBS, BEACHMS 3A0pPOBOro o0Opa3a KU3HU
(310poBOE MUTaHUE, COATAHCUPOBAHHBIA PEXKHUM 3aHATUN U OTAbIXa, PETYJspHAs



¢dusnyeckass akKTUBHOCTBH), C()OPMUPOBAHHOCTH HaBbIKa pediekcuu, MpU3HAHHUE
CBOETO IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPYyroro 4yeJoBeKa;

7)  9KOol02U4eCKo20  60CNUMAHUA: ~ OPHUEHTAIlMs HAa  IPUMEHEHUE
MaTeMaTUYeCKUX 3HAHWM i1 pemieHus 3ajad B 00JIaCTU  COXPaHHOCTH
OKpYXaIOmel Cpepl, IUTAaHUPOBAHWE TIOCTYIKOB M OIICHKA HMX BO3MOXKHBIX
MOCJICICTBUMA JIJIT  OKPY’XKAIOIICH Cpenbl; OCO3HAHWE TJIOOATBHOTO XapakTepa
HKOJIOTHYECKUX MPOOJIEM U ITyTeH MX PEIICHHUS,;

8) adanmayuu K U3MEHAIOWUMCS YCIIOBUAM COYUAILHOU U NPUPOOHOU CPEObL:

TOTOBHOCTh K JEHCTBUSM B YCIOBHUSAX HEOIPEACICHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JeATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y JAPYTHX JIOJeH, MpUoOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIC 3HAHUS, HABBIKK W KOMICTCHIIMM W3 OIbITa APYTHX; HEOOXOIUMOCTh
(dopMHpoBaTh HOBBIE 3HAHUS, (HOPMYIUPOBATH WAEH, NOHATHS, THIOTE3bI 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, TPEOYIONIUNA 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
ONTUMHU3AIMU TIPOIIECCOB TOMCKA, aHaliu3a, OOpabOTKH, CO3JaHusl, Meperayu
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 ITUGPOBBIE MHCTPYMEHTHI B YCIIOBUSX peaU3alMi Mep
M0 TPEIYNPEKICHAIO BO3MOXHBIX HETAaTUBHBIX IOCIACACTBUH aKTHBHOTO U
CHUCTEMATHICCKOTO PUMEHEHUS ITU(POBBIX TEXHOJIOTUH B yUSOHBIX IETIAX.

METANIPEJMETHBIE PE3YJIBTATDI

1. Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE y4eOHbIE TeiiCTBUS

1) Baszosvie nocuyeckue Oeticmeausi:

BBISIBIIAITh M XapaKTePU30BaTh CYIIECTBEHHBIC MPHU3HAKH MATEMaTUYECKUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpe/ICIICHNS TIOHATHH, YCTAaHABIMBAThL CYIICCTBEHHBIN MPU3HAK KIIACCHU(UKAIUH,
OCHOBaHMSI JIJ1s1 0000IICHNS ¥ CPAaBHEHHS, KPUTEPUHX ITPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMymupoBaTh M  NPEOOpPa3OBBIBATh  CYXKJICHHS:
YTBEPAUTEILHBIE U OTPUIATENbHBIC, EAMHUYHBIC, YACTHBIE U OOIIINE, YCIOBHBIC;



BBISIBIIAITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHS
B (pakrax, JaHHBIX, HAOIIOACHUSIX U YTBEPKACHUSX, Mpeajaratb KpUTEpUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JienaTh BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JIETYKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

pa30upaTh JTOKa3aTEIbCTBA MATEMATHYCCKUX YTBEPXKIACHUH (MPSMBIE M OT
IPOTUBHOTO), TMPOBOJUTH CaMOCTOATEIBHO JI0KA3aTE€IhCTBA MaTEMaTHYECKHX
(GbakToB, BBICTpPAWBaTh ApTyMEHTAIIMIO, MPUBOJAWTH MPUMEPHI U KOHTPIPHUMEPHI,
NPUMEHSATh METOJ] MaTeMaTU4YeCKOM WHIYKIHUHU, OOOCHOBBIBATH COOCTBEHHBIE
paccyXJ1eHus;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJBKO
BApUAHTOB  PCIICHUS, BBHIOMpATh HauOoJiee TMOAXOASAIIMA C  yY4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

2) Bazosvie uccnedosamenvckue Oeticmseusi.

WCITOJIB30BaTh BOIPOCHI KaK MCCIIEIOBATEIBLCKHA WHCTPYMEHT ITO3HAHUS,
dbopMynaMpoBaTh  BONPOCHl,  (UKCUPYIOUIUME  MPOTUBOpEUYHEe,  MpodsieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (hOopMUpOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHECHUE;

IPOBOJUTH IO CAMOCTOSITEIFHO COCTABJIGHHOMY IUIaHY JKCIEPHMEHT,
WCCIIEIOBAaHUE TI0 YCTAaHOBIIEHHWIO OCOOEHHOCTEM MaTeMaTUYeCKOTO OOBEKTa,
3aBUCUMOCTEN OOBEKTOB MEXIY COOOM;

CaMOCTOSITeNIbHO (HOpMYyJIHpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBEICHHOTO  HAONIOJCHMS, HWCCIAEAOBAHMS, OKCIEPUMEHTa, OIICHUBATh
JIOCTOBEPHOCTH TMOJYUYEHHBIX PE3YIbTaTOB, BBIBOJIOB U 0000IIEHNUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIpoOIlecca, a TakKe BbBIABUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

3) Paboma c ungpopmayueti:

BBISIBIIATH HEJAOCTATOYHOCTh W M30BITOYHOCTH HMHGOPMANWH, JaHHBIX,
HEOOXOMMBIX JIJIS PEIICHUS 3a1a49H;

BBIOMpATh, aHAJTU3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPHPETUPOBATH
uH(MOPMAITUIO Pa3TUYHBIX BUIOB U (JOPM IIPEICTABIICHUS,

BBIOMpaTh (QopMy mpencTaBieHUss UWHGOPMAIMUM W WLTIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, TuarpaMMaMu, HHOU rpauKoi U MX KOMOWHAIIUSIMU,

OIICHMBATh HAJAC)KHOCTh MH(POpPMAIUU IO KPUTCPUSIM, MPEIIOKEHHBIM WU
c(hOopMyITMPOBAHHBIM CAMOCTOSITETIHHO.

2. KomMyHHKaTHBHbIC YHUBEPCAJIbHbIC y4eOHbIe 1eiiCTBUA:

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



YCTHBIX W MHCBMEHHBIX TEKCTaxX, JAaBaTh IMOSCHEHHUS MO XOIy PELICHHs 3aJauH,
KOMMEHTHPOBATh IIOJIyYECHHBIN PE3YyJIbTAT;

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

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

IIOHMMAaTh M HCIIOJIb30BaTh NIPEUMYIIECTBA KOMAHIHON M WHAMBUAYAJIbHOU
paboThl MpU peHIeHHH YYEOHBIX MaTeMaTHMYeCKUX 3a/ad, NPUHUMATH IIelb
COBMECTHOM JeATENbHOCTH, IUIAHMUPOBATh OPraHU3aldi0 COBMECTHOM padoTHI,
pacnpenensaTh BUIbI padOT, AOroBapHBaThCs, OOCYKIaTh MPOLECC U PEe3yJbTaT
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCykaeHus, 0OMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» W HHBIE); BBIIOJHATH CBOIO YacTh pabOThl H
KOOPJIMHHUPOBAaTh CBOM JEHCTBUSA C JPYTMMH WICHAMH KOMAaHJIbI, OLEHUBATH
KauecTBO pe3yJbTaTa M KAaueCTBO CBOEro BKJIaJa B OOIIMH pe3yibTaT 0
KpUTEpHUSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUS.

3. PeryasiTuBHBbIC YHHMBEpCaIbHbIE y4eOHbIE 1eCTBUA

1) Camoopeanusayusi:

BBISIBJISTH MPOOJIEMBI JJIsl PEIICHUs B JKM3HEHHBIX U yUYEOHBIX CUTYalUsX,
OPUEHTUPOBATHCS B PA3IMYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIbHOE,
IPYIIIOBOE);

CaMOCTOATENIBHO COCTABJIATH IUIAH, aJrOPUTM pELICHUS 3aJadd (MU €ro
4acTb), BBIOMpATh CMOCOO pEHIEHUS C YYE€TOM HMEIOIIUXCA pPEecypcoB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHUPOBaTh M KOPPEKTHPOBATH BAPUAHTHI
pELIeHH ¢ y4eTOM HOBOM MH(MOPMALIHH.

2) Camokonmponw:

BJIaJIETh CIIOCO0AMHU CaMOMPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ynbrara
pelleHuss MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBALIMU U pediiekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPH PELLEHUHU 3a/1a4H,
BHOCUTb KOPPEKTHBbI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yJbTaTa ACATEIbHOCTU MOCTABIECHHON IENU U
YCIOBUSIM, OOBSACHATH MPUYUHBI JOCTHKEHUSI WIIM HEOCTH)KEHUS 1I€TTU, HaXOAUTh
OLIMOKY, AaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.



3) OMOYUOHAIbHBLIL UHMETIEKM.!

BBIPQKATh SMOLIMHU MPU H3YYEHHH MaTEMAaTUYECKUX OOBEKTOB U (PaKTOB,
JaBaTh YMOIIMOHAIBHYIO OLIEHKY PELICHHUS 3aJa4u.

HPEAMETHBIE PE3YJIbTATBI

7 KUIACC:

1) Ucnonws3oBaTh MOHATHS MHOYKECTBA HATYPAJIbHBIX YHCEN, MHOXECTBA
LEJbIX YHCEII, MHOKECTBA PAllMOHATIBHBIX YHCEI [IPU PELIECHUH 33/1a4, IPOBEICHUN
paccyx aeHuid u JokazareiabcTB.lloHMMaTh W OOBACHATH CMBICT MO3UIIMOHHOU
3alUCU HATYPAJIBHOTO YHUCIA.

2) BbInonHATh, coueTas yCTHbIE M MHUCbMEHHBIE MPUEMBI, aprU(PpMETUUECKUE
JIEWCTBUS C PAllMOHAIBHBIMU YUCJIAaMU, UCIIOJIb30BaTh CBOMCTBA YHCEI U MPABUIIA
JEUCTBUM, IPUEMBI PALIMOHAIBHBIX BBIYUCICHUN.

3) BBINONHATH IEUCTBUS CO CTENEHAMH C HATYPAJbHBIMU MTOKA3aTEISIMH.

4) HaxoauTh 3HAYEHUS! YUCIIOBBIX BBIPAKECHUM, COAEPKAIINX pPallMOHAJIbHbBIC
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) Okpyriarh 4ucia € 3aJlaHHOW TOYHOCTBIO, a TakKe [0 CMBICITY
IPaKTUYECKOM CHUTyalldd, BBINOJHATh TMPUKUAKY UM OLEHKY pe3yJbTaTa
BBIYMCJICHUW, OLICHKY 3HAYEHWW YHCIIOBBIX BBIPAXKEHHM, B TOM YHUCJIE IMpHU
pELICHUH MPAKTUYECKUX 3a/a4.

6) Pemath TekcTOBbIE 3a/auyd apU(PMETHUYECKUM CIIOCOOOM, HCIOJIb30BATh
TaONHIIBI, CXEMBbI, YEpPTEXH, IPYTHe CPEACTBA MPEACTABICHHUS JaHHBIX TMpU
pELIeHUH 3a4ad.

7) Joka3piBaTh ¥ MPUMEHSTH NMPU PEUICHUHU 3a7a4 NPU3HAKU JEIUMOCTH Ha 2,
4,8,5,3,6,9, 10, 11, npuzHaku JeIMMOCTH CYMMBbI U TPOU3BEICHUS IEIBIX
quced.

8) ITpuMeHsATh MPU3HAKK 1eTUMOCTH Ha 7 1 13.

9) PackiiagpiBaTh HA MHOXKHUTENIHM HAaTypadbHbIC YUCIIA.

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

11) HaxoauTs HanOONBIINI OOIIMI TEIUTENb U HAMMEHBIIIee 00IIee KpaTHOe
YyHuCell U UCIIOJIb30BaTh UX MPH PELICHUH 337a4, IPUMEHATH alroput™ EBkimnaa.

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

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



14) Hcnosnb3oBaTh NOHSATHE TOXKIECTBA, BBINOJHATh TOXJIECTBEHHBIE
IpeoOpa30BaHus BhIPAXKEHUH, TOKa3bIBaTh TOXK/IECTBA.

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 U Pa3HOCTh KyOOB), B TOM YHCJIE JIJISl YIIPOLICHHS BBIYMCIICHUH.

16) CoctaBniATh W pemiaTh JMHEWHOE YpPABHEHUE WJIM CHCTEMY JIMHEHHBIX
YpPaBHEHUH TIO YCJOBHUIO 3aJaud, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJla4 IOJIyYE€HHbI pe3ynbraT. CTpouTh Trpa@UKu JIMHEHHBIX
bynkuuii. Ctpouts rpaduk GyHKIuu Yy = [X|.

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

18) HaxoauTe 3HaueHne GYyHKIIUU MO 3HAYCHUIO €€ apryMEHTa.

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

20) Hcnonw3oBaTh CBOWCTBA (PyHKUMH Ui aHaiu3a IpaduKOB peasIbHBIX
3aBUCUMOCTEN (HyIH (YHKIMH, TMPOMEXKYTKH 3HAKOIOCTOSIHCTBA (DYHKLHUH,
IIPOMEKYTKHA BO3pacTaHusi U yObIBaHMS (DYHKIIMHM, HAuOOJIbLIEE MU HAUMEHBIIEE
3HAYEHUA (PYHKIUN).

21) Ucnonw3oBaTh TpaduKu 71 UCCIAETOBAHUS MPOIECCOB U 3aBUCUMOCTEM,
IPU PEIlIeHUH 3a]ad U3 JPYTUX YYEOHBIX IPEIMETOB U peabHOM KU3HHU.

22) Jlenatb NpUKUAKY U OLICHKY JMHEHHBIX U YTJIOBBIX BEJMYHUH MIPEAMETOB B
peasibHOM KU3HU, pa3MEePOB MPUPOIHBIX OOBEKTOB.

23) Bnagets nonstuem «reomerpudeckoe Mmecto Touek» (I'MT). Onpenenstsb
OMCCEKTpPUCY YIJIa M CEpeAUuHHBbIM NEpHeHAUuKYyJsap K oTpe3ky kak ['MT.
[lons3oBatbcs  moHsTMeM ['MT 1npum  [10Ka3aTenbCTBE  IEOMETPUYECKHUX
YTBEPKJICHUW U TTPU PELICHUU 3a]1a4.

24) BnageTp TNOHSTUEM KacaTe€JbHOW K OKPYKHOCTH, TOJIb30BaThCS
TEOPEMON O MNEPHEHAUKYISIPHOCTA KacaTeJIbHOM W pajanyca, NMPOBEAEHHOIO K
TOYKE KACAHMS.

25) Jloka3plBaTh PpPABEHCTBO OTPE3KOB KacaTEIbHBIX K OKPYKHOCTH,
MPOBEICHHBIX M3 OAHOW TOYKH, U MPUMEHATH 3TO B PEUICHUH T'€OMETPUUYECKUX
3azay.

26) Jloka3pIBaTh U NPUMEHSATh MPOCTEHIINE IeOMETPUUECKUE HEPaBEHCTBA,

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



1) TloHnMarh M MCHOJIB30BaTh MPEACTABICHHUS O PACIIUPEHUU YHUCIOBBIX
MHOYECTB.

2) CBoOoagHO  omepupoBaTh  MOHATUSIMHU:  KBaJpaTHBIM  KOPEHBD,
apu(pMETUYECKU KBaJIpaTHBIM KOpPEHb, HPPAILMOHAIBLHOE YHUCIO, HaXOAUTh,
OLICHMBATh KBAJpPATHBIE KOPHHU, MCIOJIb3Ys NPH HEOOXOIUMOCTU KaJIbKYJATOD,
BBINIOJIHATh PE0Opa30BaHMS BBIPAKEHUHM, COJEpXKaIIMX KBaJApPAaTHBIE KOPHH,
WCIIOJIb3Ysl CBOMCTBA KOPHEM.

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

4) Wcnonb30BaTh 3aMUCH OOJIBIINX U MAJIBIX YKCEI C MOMOIIBIO JECATUYHBIX
npobeit m creneHeld yucna 10, 3anMchbIBaTh M OKPYIVIATH YHCIOBBIE 3HAYEHUS
peabHBIX BEJIUYHH C UCIIOJIH30BAHUEM Pa3HbIX CUCTEM U3MEPEHHMIA.

5) CB0OOgHO omnepupoBaTh MOHSATHEM OCTaTKa IO MOAYJIO, MPUMEHSTH
CBOICTBA CpaBHEHUH MO MOYJ0, HAXOIUTh OCTATKA CYyMMBbI U MTPOU3BEIEHUS IO
JAHHOMY MOZYJIIO.

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

7) IlpuMeHsITh OCHOBHOE CBOMCTBO PAIIMOHAIBHOU JIPOOH.

8) DBbimonHsATh mnpuBeAcHUE anreOpanyeckux Jpodeil K - olimemy
3HAMEHATEIII0, CII0)KEHHE, YMHOKEHHE, JICIICHUE alIreOpandecKux ApooOei.

9) BpIIOMHATE  TOXKIECTBEHHbIE  MpeoOpa3oBaHUsS  PAllMOHAIBHBIX
BBIPAKCHUM.

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

11) IlpumeHATh NOHATHE CTENEHH C LEJIbIM T[OKAa3aTeleM, BbBINOJIHATD
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETbIM MOKa3aTeseM.

12) Haxoautb JOMyCTUMBIE 3HAUYEHHSI TMEPEMEHHBIX B BBIPAKECHUSX,
coJiepKalux apu(pMeTHYecKrue KBaApaTHbIE KOPHH.

13) BoimosnHATh peoOpa3zoBaHusi UPPAIMOHATBHBIX BBIPAKEHUM, UCTIONB3YS
CBOWCTBA KOPHEU.

14) Pemath n1poOHO-paliiOHaIbHBIE 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 TrpadUyecKux TMpeJCcTaBIeHUN (yCTaHaBIIMBAaTh, WMEET JIH
YPaBHEHUE WM CHCTEMA YPAaBHEHHMM PEIICHHs, €CIIM HMEET, TO CKOJbKO, WU
npoyee).



17) IlepexoauTh OT CIOBECHOM (OPMYTUPOBKH 33JaUM K €€ anreOpandeckoi
MOJIENId C TIOMOIIBIO COCTaBJICHUS YPAaBHEHUS WM CHUCTEMbl YpaBHEHHUI,
WHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]auM MOJTYyYEHHBIN pe3ysbTarT.

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

19) TIlonumaTh ¥ UCHONB30BAaTh (YHKIMOHATIbHBICE TIOHATUA U S3BIK
(TepMUHBI, CUMBOJIMYECKHE O003HAUEHHUA), OMPENEATh 3HAUYeHUE (PYHKIUU IO
3HAYEHHUIO apTyMEHTa, ONPEeIeNsATh CBOMCTBA (DYHKIIMM MO ee rpaduky.

20) Ctpoutb rpaduxu (yHKIUN, ONMUCHIBATH CBOMCTBA YMCIOBOU (DYHKIIMH
no ee rpadpuky. Pacrmo3HaBaTh OCHOBHBIE BHIBI YETHIPEXYTOJBHUKOB, HX
AJIIEMEHTBI, MOJb30BATHCS WX CBOWCTBAMU IPU PELIEHUU T'€OMETPUYECKUX 3a/ad.
Pa3nuuaTe npU3HAKU W CBOMCTBA mapajuiesiorpaMma, poMOa M MpsSMOYTOJIbHUKA,
JIOKa3blBaTh MX MW YBEPEHHO NPHUMEHATh MPU PEUIEHUU TIEeOMETPUYECKHX
3ayay.Pacro3HaBaTh IEHTPAIbLHO-CUMMETPUYHbIE (DUTYpBI U HCIOJIb30BATh HX
CBOMCTBA IIPU PELICHUU 3aa4.

21) Brnanetb NOHATUSAMU MOJ00MS TPEYTOJILHUKOB, KOdddUlMeHTa noiooms,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJAOOHBIX TPEYTOJIbHUKOB. MIMeTh npecraBiieHue o
npeoOpa3zoBaHuu MoAoOua U O MOoAOOHBIX (urypax. [lonb3oBaTbcs NMpU3HAKAMU
no00Msl TPEYroJbHUKOB MPHU PEIICHUH TeOMETpUYecKuX 3anad. Jlokas3blBaTh U
NPUMEHSATH OTHOIIECHUS TPOMOPLIMOHATBHOCTH B MPSAMOYTOJIbHBIX TPEYTrOJIbHUKAX.
JlokaspIBaTh U IpUMEHATh Teopemy Daneca. [I[puMeHaTs mogodre B MPaKTUYECKUX
3aj1ayax.

22) BpBOguTh M WCHOJB30BaTh MpocTediue (GopMynbl i TUIOMIAAH
TPEYroJIbHHUKA, TapajijiesiorpaMma, poMOa U Tpanenu. Beraucnsate (pa3aunaHbIMU
cnoco0aMu) IUIOMIAAb TPEYroJdbHUKA U IUIOIAAM MHOTOYTOJBHBIX (UTYD
(moJIB3ySICh, TAE HEOOXOIUMO, KAIBKYIATOpOM). [I[pUMeHsATh METO I TUTOIIAeH ISt
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 MOJENM JUIsl 3aJa4 pEebHOM KU3HU U  TMPOBOJUTH
COOTBETCTBYIOLLIME BBIYMCICHUS C MPUMEHEHHEM MOJO00US W TPUTOHOMETPHUH
(TOJIB3YSICh, T/I€ HEOOXOAMMO, KAJTbKYJISITOPOM).

9 KJIACC

1) CBoOOgHO oOmepupoBaTh MOHSATUSIMU: KOPEHb N- CTENEHH, CTENEHb C
palMOHAIBHBIM TIOKA3aTellieM, HaXOAuUThb KOPEHb N- CTENEHW, CTENEHb C



pallMOHANILHBIM TIOKA3aTEelIEeM, HCMOJb3ysl MPU HEOOXOAUMOCTH KaJbKYJISTOD,
MPUMEHSTH CBOMCTBA KOPHS N-i CTETIEHU, CTENEHHU C pallMOHATILHBIM ITOKa3aTeJIeM.

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

3) CpaBHMBaTh W yHOOPSAJIOYUBATH JCHCTBUTENbHBIE YHCIA, OKPYIJIATH
JEUCTBUTEIBHBIC YUCTIA, BBINOIHATh MIPUKUIKY PE3yIbTaTa BBIUMCICHUH, OIEHKY
YUCIIOBBIX BBIPAKECHUIA.

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

5) PacknaneiBaTh KBaJIpaTHBIN TPEXUJieH HA JUHEWHBIC MHOKUTEIIH.

6) PemaTh HeCI0XKHbIE KBaJIpaTHbIE YPABHEHUS C TTAPAMETPOM.

7) PemiaTh HECI0KHBIE CUCTEMBI HEJIMHEHHBIX YPABHEHUH C TApaMETPOM.

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

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

10) Pemiath TEKCTOBBIE 3a/1a4d AJIT€OPAMIECKUM CIIOCOOOM.

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

12) CB0oOOHO OmMEepUpOBaATH MOHATUSMU: 3aBUCUMOCTH, (PYHKIHUsA, Tpadux
byHKIMKA, TpsMas MOPONMOPIMOHATIBHOCTh, JIMHEWHAass GYyHKIUS, OOpaTHas
MPOTOPIIMOHAILHOCTh, Mapadosia, Tunepoosia, KyCOUHO-3a1aHHast PyHKITHS.

13) HccnemoBath ¢yHKIMIO 1O €€ rpaduKy, yCTaHABIMBAaThH CBOWCTBA
GyHKUMA: 00JacTh ONpENeNieHUs, MHOXECTBO 3HAUYECHWH, HYJIW (PYHKIUH,
MPOMEXKYTKA 3HAKOMOCTOSTHCTBA, MPOMEXKYTKH BO3pacTaHusi U yObIBaHUS,
YETHOCTh U HEYETHOCTh, HAUOOJIbIlIEE U HAUMEHbIIIEE 3HAYEHHU S, ACUMITTOTHI.

14) Pacno3naBath KBagpaTuuHyl0 (QYHKIUIO 10 QopMmyse, TPUBOAUTH
MpUMEPHI KBAAPATUUHBIX (HYHKIIUNA U3 peabHOM KU3HU, PU3UKH, TEOMETPHUH.

15) Omnpenensats mnojoxkeHue rpaduka KBaApaTUUYHOM (PYHKIIMU B
3aBHCHMOCTH OT €€ KO3 (OHUITUCHTOB.

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

17) Ucnionb30BaTh CBOMCTBA KBAAPATUYHON (PYHKIIMH JJIs PEIICHUS 3a/1a4.

18) Ha mpumepe kBampaTudHOW (GyHKIHUHU CTPOUTH Tpaduk (QyHKIUM Y =
af(kx + b) + ¢ ¢ momorpo npeodbpaszoBanmii rpaduka Gpyunkuuu y=F(x).



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

20) CpoOomHo  omepupoBaThb  MOHATHSAMHU:  IOCJIENOBATENBHOCTD,
apu(meTrnyeckas ¥ reoMeTpuiecKasi IpOrpeCcCHH.

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

22) BBIMOTHATH BBIUUCICHUS C WCIONB30BaHWEM (GOpMYT N-TO dieHa
apu(MeTHYeCKO U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MEPBBIX N UJICHOB.

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

24) Pemiath 3a1a4M, CBA3aHHbIE C YUCIIOBBIMU IIOCIIEA0BATEIBHOCTIMHU, B TOM
YHclie 3a7aud U3 peaqbHON KU3HH (C UCIIONB30BAaHUEM KaJbKYJISATOPa, HU(POBBIX
TEXHOJIOTHUH).

25) Pacno3HaBaTh M NPHUBOJUTH NPUMEPHl KOHEYHBIX M OECKOHEUHBIX
NOCJIEIOBATEIBHOCTEH,  OrPAHUYEHHBIX  MOCJIEI0BAaTEIbHOCTEH, MOHOTOHHO
BO3pacTaomuX (yObIBAIOLINX ) OCIEA0BATENBHOCTEH.

26) HNmerp npeacTaBi€HHE O CXOAMMOCTH IOCJIEI0BATEIbHOCTH, YMETb
HaXOAUTh CyMMY OECKOHEUHO YOBIBAIOIEH T€OMETPUYECKON ITPOrPECCUH.

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

28) Jloka3pIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCUHYCOB, IPUMEHATH UX JJIS
HAXOXKJEHUS PA3JIUYHBIX 3JIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOJIbHUKOBY ),
IpPU PELICHUHM TE€OMETPUYECKHUX 3aaay. lIpuMeHsATh MoilydeHHbIE 3HAHUS IpPHU
PELICHNH PAKTUYECKUX 3a1a4.

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

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

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

32) Hcnonb3oBaTh TEOpEMbl O BIHMCAHHBIX YIJIaX, YIJIax MEXIy XOpJaMu
(CeKyUIMMM) U yTiie MKy KacaTeabHON U XOp0H MpHU pelIeHUH FeOMETPUUECKUX
3ama4. Jloka3plBaTh M NMPUMEHSATH TEOPEMBI O MPOU3BEACHUH OTPE3KOB XOPI, O
MPOU3BEJCHUHN OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeabHOM.

33) Bnaners moHSTHEM KOOpPIMHAT Ha IMJIOCKOCTH, pabOTaTh C YpaBHEHHEM
npsMOl Ha TMJIOCKOCTH. Bianers NOHATUSMU YriaoBoro kod3pduiuueHta u
CBOOOJHOTO YJI€HA, MOHUMATh HUX TEOMETPUUYECKHH CMBICI U CBS3b YIJIOBOTO
ko3 duiueHTa ¢ BO3pacTaHMEeM W YyObIBaHMEM JUHEHMHONW GQYHKIUU. YMETb



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

34) BeiBOAWTH M BIAJE€Th YpaBHEHHUEM OKPYKHOCTU. MCronb3oBaTh METO
KOOPAMHAT JUIl HAXOXKIACHHUs IIEPECEYEHUU OKPYKHOCTEM M NpsMbIX. Braners
dbopMynaMu paccTOSHUS OT TOYKH JO MPSMOM, TUIOHIA[M MapajuieiorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpPHEHTUPOBaHHOW Momaau. llomp3oBaThCs
METOJOM  KOOpJIMHAT Ha IUIOCKOCTH, IPUMEHATh €ro IpU  PpPELICHUU
F€OMETPUYECKUX U TMPAKTUYECKUX 3anad. [IpuMeHATr MeToj KOoOopAWHAT B
MIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKHUX 3a7adax.

35) Bnaners noHaTHeM BeKTOpa. YMETh CKJIaJbIBATh U BHIYUTATh BEKTOPHI,
YMHOaTh HAa YHWCJO, BIAJETh NpaBWJIaAMH TPEYTrOJbHUKA M IapajuiesorpaMma.
Bnanets mpakTUYECKUMH WHTEPIPETALMSIMU BEKTOPOB. YBEPEHHO MOJIb30BATHCS
KOOpJIMHAaTaMHU BEKTOpa. BiiageTe CJI0KEHHEM M BBIYUTAHUEM BEKTOPOB,
YMHOKEHHEM BEKTOpa Ha YMCIO B KoopauHaTax. MimeTs npencraBinenue o 6asuce
(Ha mockocty). PackiageiBaTh BEKTOPHI 10 0aszucy. PacknaapiBaTh BEKTOPBI CUJI C
IOMOILBIO NPOEUUPOBAHUS U TPUTOHOMETPUUYECKUX COOTHOWIEHUH. IIpumeHsaTs
MOJIyYEHHBIEC 3HAHUA B IPOCTEHIINX (PUZNYECKUX 3a/1adax.

36) Brnanetrb nmoHATHEM CKASIPHOTO MPOMU3BEICHUSI BEKTOPOB, IOHUMATh €T0
F€OMETPUYECKH CMBICI U YBEPEHHO IIOJIb30BaThCA €ro BBIPAKEHUEM B
JIEKAPTOBBIX KOOpAMHATaX. 3HaTh JUCTPUOYTUBHOCTH CKAJISPHOrO MPOU3BEIACHUS
U €ro CBs3b C MpoeurpoBaHueM. [I[puMeHATh cKalsipHOE MPOU3BEAECHUE BEKTOPOB
JUISl HaxOKJEHUsS JUIMH M YIJOB. PemaTe reoMeTpuyeckue 3aJadd ¢ MOMOUIBIO
CKaJISIpHOTO Npou3BeAeHUs. VCronb30BaTh CKAISIPHOE MTPOU3BEICHUE 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. [lomnumars cmbeicn uyucna 7w IlpumeHsarts
MOJIyYEHHbIE YMEHHSI NPHU PELICHUU MPAKTUYECKUX 3aJ]ad. 3HAThb MCTOPUUYECKUE
CBEACHUS 00 U3MEPEHUU JJIUHBI OKPYKHOCTH U IUIOIIAIAN KPyTa.

38) Mmets mpencraBieHre O MpeoOpPa3OBaHUM TUIOCKOCTH, O JBUKCHHSX.
Haxoguth ocu, UEHTpbl CUMMETPUU GUIYp, LEHTPbl IOBOPOTA, HAXOIUTh
KOMITO3UIIMKA TPOCTEHIHX TpeoOpazoBanuii. [I[puMeHSITh NBMWKEHHS TUIOCKOCTH
IPU pEUICHUU T€OMETPUUECKUX 3aau.

39) IlpumeHsTh TMOJy4YEHHbIE 3HAHUS HA TMPAKTHUKE — CTPOUTH
MaTeMaTUYeCKHe MOJENM I 3aJad peajbHOM JKU3HU U  TIPOBOJUTH
COOTBETCTBYIOILME BBIUMCICHUSI C TPUMEHEHUEM MTOI00MSI U TPUTOHOMETPUUYECKUX
byHKIMIA (TTOJIB3YSICh, TJ€ HE0OX0IUMO, KaTbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
JJIeKTPOHHBbIE
No i/ HaumeHoBaHue pa3iesioB M TeM KosunuyecTBo OcHoBHOe OcHOBHBIE BUIbI (undposbie)
s NPOrpamMMbl 4acoB coJep:KaHue AeATeIbHOCTH o0pa3oBaTe/bHbIE
pecypcsl
Ucropus
BO3HUKHOBEHUS U
pa3BUTHSA
rE€OMETPUH.
[TonsTus:
aKCHOMa,
Teopema, CemMuHap: u3
CBOMCTBO, UCTOPUHU
IIPU3HAK, BO3HUKHOBEHUS U
JI0Ka3aTeNbCTBO, pa3BUTHSA
OnemeHTsl ucTopuu. O01IMEe TOHATUS 5 OIpeIETICHNUE. reomeTpun. MuHn-

reoMeTpun. OCHOBHbBIE PUTYPBI

HNHCcTpyMeHTsI 11
W3MEPEHUN 1
MTOCTPOEHUM.
B3aumHoe
pacroJioKeHue
TOYEK Ha IPSIMOM.
N3mepenue
JUTMHBI OTPE3Ka,
paccTostHue
MEXy TOUKaMH.
B3aumnoe

HUCCICIOBAHUEC: UTO

Takoe, TeopeMa,

CBOMCTBO, IPU3HAK,

J0Ka3aT€IbCTBO,
ONpCACIICHUC




pacroJioxKeHue
MPSAMBIX.
Jlomanas. Buagel
JIOMaHbIX. JlnuHa
JIOMaHOM.
MHOrOyronbHuKH.
Ilepumerp
MHOTOYTOJIbHHUKA.
IlousTue o
BBITTYKJIBIX U
HEBBIITYKJIBIX
MHOT'OYTOJIbHUKaX

Yucna u BeIUnCieHus. JlemuMoCTb.
CrokeTHBIE 3a1a9i

JenumocTs u e
CBOICTRA.
IIpusnaku
JICIIMMOCTH Ha 4,
6, 8, 11.
IIpusnaku
JEIUMOCTH Ha 7,
13
(yHUBEpCaTbHBIN
croco0). Permenne
3aja4
MOBBIIIEHHOM
CJI0’KHOCTH.
Pemienue 3aga4d Ha
JIETTUMOCTb.
Apudmernaeckuit
METO/I pEIICHUS
CIO)KETHBIX 33124

HccrnegoBaTenbckas
paboTa: 1eTuMOCTh
U €€ CBOMCTBA.
Huckyccus:
COOTHECEHHE TUIIA
3a7a4M ¥ MOJICIIH.
CpaBHeHuHe
apudmernyeckoro
1 aredpanvecKkoro
METO/Ia PeIIeHUS
3aJ]]a4; TOCTOMHCTBA
U HEJOCTATKH.
MatemMaTtuueckoe
COPEBHOBAHUE —
perieHne
CIO)KETHBIX 3a1a4
Pa3HBIMU METOAAMHU




TpeyronsHuku. IIpusHaku paBeHcTBa
TPEYTrOJIbBHUKOB

Anrebpanyeckue BbIpaXXEHUS

TpeyroybHUKA.
PaBnble
TPEYTrOJIbHUKH B
r€OMETPUYECKUX
KOH(pHUTypanusx.
IIpusnaku
paBeHCTBa
TPEYrOJIbHUKOB.
IIpu3naku
paBeHCTBa
MPSAMOYTOJIBHBIX
TPEYrOJIbHUKOB.
[lepnenaukynsp u
HaKJIOHHAs
IIpencrasienue
3aBHCHUMOCTH
MEXIY
BEJIMYMHAMU B
Buzie GOpMyIIbl.
Crenenu,
MHOTOYJICHBI,
npeoOpa3oBaHue
MHOTOYJICHOB,
JIEUCTBUS C
MHOTO4YJICHAMH.
MHorouieH
CTaHJapPTHOTO
Buaa. CteneHb
MHOIO4JIEHA.
Kopun

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

IIpaxTukym 1o
PELICHUIO
MPaKTUKO-
OPHUEHTUPOBAHHBIX
3a/1a4y Ha
HaXO0XJICHUE
HEW3BECTHBIX
BEJTMYUH C
MPUMEHEHUEM
bopmys.
Uccnenosarensckas
paboTta: Kak HalTh
KOPEHb
MHOTouJeHa?




TpeyrosbHUKN ¥ TEOMETPUUECKHE
HEPaBEHCTBA

MHOTOYJICHA.
Haxoxnenue
KOpHEM
MHOT'OYJICHA.
JlokazaTenbCTBO
TOXJIeCTB. PasHblie
MOIXOJIBI K
JIOKa3aTeJIbCTBY
TOXJIECTB

CooTHOIIICHHUS
MEXIy CTOPOHAMHU
U yriamMu
TPEYTOJbHUKA.
HepaseHctBo
TPEYTOJIbHUKA.
HepaseHctBo o
JJINHE JIOMaHOM.
HepasenctBo
MEXIY
MEePIEHINKYIISIPOM
M HaKJIOHHOM.
PaccTosnue ot

Hccnenosarenbekast
pabora (B ToM
qucle C
HCIOJIb30BaHNUEM
«MaTeMaTH4YeCKUX
MTaKETOBY):
reOMETPUUYECKHE
HEPABEHCTBA.
IIpaxTukym 1o
PEILIEHUIO
MPAKTHKO-
OpPUEHTUPOBAHHBIX
3az1ay.
MopenupoBanue ¢

. MTOMOIIIBIO
TOYKH JI0 MPSIMOMA
MPOTPaMMHBIX
CpenCTB
PaBHOCHIIBHOCTB CamocrosTenpHOe
YpaBHEHUS U CUCTEMBI YPaBHEHHI ypaBHEHUU OTKPBITHE:
JIuneiinbie JINHEWHBIC




YpaBHEHUS U UX
CHCTEMEL.
Onpenenenne
4yucia KopHeu
JIMHEMHOTO
ypaBHEHHUS.
Pemenue
JIMHEHHBIX
YPaBHEHUH,
Co/IepXKaIInX 3HaK
MonayJis. Pemenune
JIMHEHMHBIX
YpaBHEHUH ¢
napameTpamH.
Pemenune cucrem
JIMHEHHBIX
ypaBHEHUU
pa3HBIMU
METOdaMH

ypaBHEHUS U
HEPaBEHCTBA C
rapamMeTpamMu 1 uxX
CHUCTEMBI.
WccnenoBarenbekas
pabota (B ToM
YUCJIE C
KCIOJIb30BAHUEM
«MaTeMaTH4YEeCKUX
MIaKETOBY):
JIMHEHBIE
YpaBHEHUS,
co/iepxKaIire 3HaK
MOYJIS.
IIpakTukym no
pELIECHHIO 3a7a4: OT
MPOCTOTO K
CIIO)KHOMY —
pELIEHHE CUCTEM
JIMHEWHBIX
YPaBHEHUHU
pa3HbBIMU
METOJIaMH.
MaremaTnueckoe
COpPEBHOBaHUE —
pelieHune
MaTeMaTUYeCKUX
3a7a4 1o TemMe

OceBas cuMMeTpus

Durypsl ¢ 0CEBOH
CUMMETpPHUEH.

Uccnenosarennckas
pabora (B TOM




ITpumepsl qucie ¢

CUMMETpUU B HCIIOJIb30BaHHEM

OKpYXKaroliem «MaTeMaTH4YeCKUX

MHUpE MTaKETOBY).
[Toctpoenue
Mozele (B Tom
quCIe C
HCIOJIb30BaHNUEM
«MaTeMaTH4YeCKUX
nakeroB»). IIpoexr:
CUMMETpUS B
OKpYXAaroIIeM MUPE

Cymma

BHYTPEHHUX [TpakTuKy™m 110

yIJIOB PEILIECHUIO

MHOT'OYTOJIbHUKA MPAaKTUKO-

U CyMMa BHEIIHUX  OPHEHTUPOBAHHBIX

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

KacarenpHas u

paboTa: B3auMHOE

ceKylIas K pacnosoxeHue
OKPY>KHOCTH. OKPY>KHOCTH U
OKpYKHOCTB, MPAMO
BIIMCAHHAS B yTOJL.
ITonck obOnactu Uccnenosarennckas
ompeneNeHus u pabora (c

OyHKINH MHOKECTBa HCII0JIb30BAHUEM
3HAYECHUU «MAaTEMaTHYECKUX

byHKIMN.

MaKETOB»): B TOM




Hcmonp30Banue
Pa3ITUYHBIX
CIoco00B 3aJaHus
GyHKIHH.
Hcnons3oBanne
CBOWCTB (yHKUUI
JIUIS aHAIA3a
rpauKoB
peaTbHBIX
3aBUCHUMOCTEH
(mynmu pyHKIMH,
MIPOMEKYTKH

3HAKOIIOCTOAHCTBA

byHKIIH,
IPOMEKYTKH
BO3PACTaHUS U
yOBIBaHUS
byHKINH,
HauOobIIee U
HalMEHbIIIee
3HaYeHHUs
GyHKIUN).
I'paduku,
KYCOYHO-
3aJJaHHbIC

byHKINHA

qHCIIe CPaBHEHUE
CBOMCTB (DYHKITUU U
uX TpaduKoB B
3aBUCUMOCTH OT
napamMeTpoB

10

I'eomeTpuyeckue mecra ToUeK

BzaumHoe
pacrnoaoKeHue
OKPYKHOCTH U
MPSMOM.

IIpaxTukym:
IIPAKTHKO-
OPHUEHTUPOBAHHBIC
3aJa4M Ha




ITpumepsl
TrE€OMETPUYECKUX
MECT TOYEK Ha
IJIOCKOCTH.
Meton
reOMETPUUYECKUX
MECT TOYEK Npu
peleHnn
r€OMETPUYECKHUX
3a1a4

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

OBLIEE KOJIMYECTBO YACOB 110
INPOI'PAMME

34




8 KVIACC

JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM KouunvecTBO OcHoBHOe OcHOBHBIE BUIbI (undposbie)
n/n NPOrpamMMbl 4acos coJep:KaHue AeATeTbHOCTH o0pa3oBaTe/ibHbIE
pecypchl
KBanpaTHbIii KOpEHbD.
Beinosnnenue
onepaunuii ¢
IIpakTukym no
WUPpALMOHATEHBIMU
pEIIEHNUIO 3a/1a4: OT
yuciaaMu. TOYHOCTh
MPOCTOTO K
Uucna u BIYUCIICHUS (KBaIpaTHBIC MPUOJIKEHUS
CII0KHOMY.
KOPHH, UppallMOHAIbHBIE YUCIIA, 10 MPPALMOHAIIBHOTO Y
UccnenoBarenbekas
CTEIEHN) YHCIIa PU PEILIEHUH
pa0ora.
3anay. OkpyriaeHue
KBagpartubie
MPPALMOHATIbHBIX
KOpHHU.
quCcell, TPUKHUJIKA
pe3ynbrara
BBIUMCIICHUM
HpobHo-
paluoHaIbHbIE
BBIPKCHHS.
IIpakTukym no
Crenenu.
pEIIeHHIOo 3a/1a4: OT
Anrebpanyeckne BhIpaXKEHHUs 4 Brimosnnenue
MPOCTOTO K
TOXIECTBEHHBIX
. CIIO’)KHOMY
npeoOpa3o—BaHUI
palMoOHAIbHBIX
BBIPAKCHUI
YeThIpeXyroJibHUK! 8 [Tapannenorpamm, [IpakTukym no




YpaBHEHHS 1 HEPABEHCTBA

12

€ro MpU3HaAKU U
CBOMCTBA.
[IpsamoyroyibHUK,
pomO, KBaapar, ux
MPU3HAKU U
cBoicTBa. Tpanenus.
PaBHOOEIpeHHAS
Tpaneuwus, e€
CBOMCTBA U IIPU3HAKU
KBanpatubie
ypaBHEHHUS.
Ornpenenenue
PaBHOCHIIBHBIX
YpaBHEHUM.

IIpuMeHeHne CBOMCTB

YpaBHEHUU C OJTHON
[IEPEMEHHOM.
Onpenenenue
KOJIMYeCTBa
JIEICTBUTEIIBHBIX
KOpPHEU KBaJgpaTHOTO
ypaBHeHus. Pemenue
JpoOHO-
palMoOHAIbHBIX
YpaBHEHUH,
CBOJSIINXCS K
JIMHEVHBIM WM K
KBaJPaTHBIM
YPAaBHEHUSM,
HCIIOJIb30BaHUE

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

HccnenoBatenbckast
pabora:
PaBHOCHUJIIBHOCTD U
CJIEJICTBUE.
IIpakTukym no
PEILIECHUIO
CIOKETHBIX 3a7ad.
IIpaxTukym 1o
PEILIEHNUIO 3a/1a4: OT
IIPOCTOTO K
CIIOKHOMY —
JIpoOHO-
paroHaIbHbIE
YpaBHEHHSI.
Uccnenosarensckas
pabota (B TOM
quCIe C
HCII0JIb30BaHNUEM
«MaTeMaTH4eCKHX
MTaKETOBY):
rpadudeckas




METO/a 3aMEHbI
MIEPEMEHHOM.
Pemenne TekcTOBBIX
3a1au
anreOpanvdecKum
CIoco0oM: epexos
OT CIIOBECHOH (popmy-
JTUPOBKH YCIIOBUS
3aJ1a4d K
anreOpanvdecKom
MOJIEJIH ITyTEM
COCTaBIICHUS
YpaBHEHHUS; peIlICHUE
COCTaBIIEHHOTO
YpaBHCHHS,
WHTEPIIPETAINS
pe3yInbTara.
I'papnueckas
HMHTEPIIpETaLNs
YpaBHEHUH C IBYMS
MIEPEeMEHHBIMHU

WHTEpIpeTaius
YpaBHEHUU C IBYMsI
MEPEMEHHBIMU.
MoaenupoBanue
Pa3IMYHBIX
CUTYyalHi

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

dopMyIIHpOBKA
onpezeneHus u
JI0Ka3a-TeJIbCTBO
CBOICTB LIEHTPAJIbHO-
CUMMETPUY-HBIX
¢uryp. Cpenssist
JIMHUS TPEYTOJIbHUKA.
Cpenssisg TuHUAS
Tpanenuu. Teopema

CaMocTOoSTEIEHOE
OTKPBITHE: YTO
TaKoe
npeoOpa3oBaHue
moao0ous?
HccnenoBaTensckas
pabora (B TOM
Yyucie ¢
HCIIOJIb30BaHUEM




Jloka3aTenbcTBa HEPABEHCTB

®dareca.
[TponoprimoHaibHBIC
oTpe3ku. Brenenne
MOHATHS
npeoOpa3oBaHus
oI00Hs U IOTO0HBIX
¢uryp. CooTHOIICHUS
B ITOJIO0HBIX
¢urypax. 3agauu Ha
HaXO0XKJICHUE
ILIOIIAIH C
HCIOJIb30BaHUEM
pa3OMeHHs Ha YacTH U
JIOCTpauBaHUeE.
Merton mommaaei.
O1enka 3HaYCHUSA
BBIPAXKEHUS C
HCIOJIb-30BaHUEM
HEPaBEHCTB.
IIpuMeHeHne CBOWCTB
HEPaBEHCTB B XOJI€
perieHus 3a1ad.
Onpenenenne
PaBHOCUIIBHBIX
HEPaBEHCTB.
JlokazaTenbCTBO
HepaBeHCTB. Pelienue
TEKCTOBBIX 3a7a4 C
IMOMOIIBIO TUHEHHBIX
HEPABEHCTB C OJHOM

«MaTeMaTHIeCKUX
MaKETOBY): 4YTO
Takoe (ppaxran?
[IpakTukym no
pEIIeHUIO0 3a/1a4

IIpaxTrueckas
pa0ora:
IIOCTPOEHUE
Mopesen —
HEPaBEHCTBO KaK
MOJIETb PEATbHON
CUTYaIlIH.
CaMocToSTeIbHOE
OTKPBITHE: METOJIbI
JI0Ka3aTelIbCTBa
HEPaBEHCTB.
MatemMaTtuueckoe
COpPEBHOBaHUE —
pelieHue 3aaa4y
pa3HbIMU




[TpstMOyTONBHBIE TPEYTOJIBHUKH

IIEPEMEHHOM.
Uccnenosanue
JIMHEMHOTO
HEpaBEHCTBA C OJHOM
MEPEMEHHOM C
napameTpoM

Teopema [Tudaropa u
€c IPUMEHEHHUE.
Jloka3zaTesbecTBo
COOTHOILIEHUH MEXY
IIPONOPLUOHAIBHBIMU
OTPE3KaMH B MPAMO-
YTOJIbHOM
TPEYTOJIbHUKE.
IIpumeHeHue
COOTHOUICHUH IIPH
peLIeHun
F€OMETPUYECKUX
3az1ay.
Tpuronomerpuueckue
byHKIMH B
MIPSAMOYTOJIBHOM
TPEYTOJIbHUKE.

METOIaMH.
HccnenoBarenbckas
pabora: TuHelHHOe
HEPaBEHCTBO C
OJHOI EpEMEHHOM
C mapameTpoM

[IpakTukym no
PELIECHUIO
[IPAKTUKO-OPUEH-
THPOBAHHBIX 3a/1a4.
CamocrosiTenbHOe
OTKPBITHE: UTO S
3HAIO PO
IIPSAMOYTOJIBHBIN
TPEYrOJIbHUK?
MaremMarnueckoe
COpPEBHOBAHUE —
penieHue 3anaq
pa3HbIMHM METO/IaMU

DyHKIMHU

[Touck obmactu
ompeneNeHus 1
MHO>K€CTBA 3HAYCHU U
¢bynkun. ['padux
byakuun k/x.
@ynkuus Buja (ax +

HccnegoBaTenbckas
pabota (B TOM
YHCIIE C
HCIOJIb30BaHUEM
«MaTeMaTHYECKUX
MaKeTOBY):




b)/(cx + d)

DopmyIIUpPOBKa
onpeneneHus
JIEITMMOCTH HAILIEIIO,

4quceil, CpaBHUMBIX I10

JTAHHOMY MOJTYJIIO.
Brinonuenue
JENEHUS 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 Uucna u BBIYUCIIEHUS: IEIIUMOCTh JlokazarenbCcTBO U IIOMCK OCTaTKOB
[IPUMEHEHNE CBOMCTB CYMMBI U
CpaBHEHUH T10 MIPOU3BEIAECHHUS 110
MOZYJIIO. MOZYJIIO.
Haxoxnenne MaremaTtnueckoe
OCTaTKOB CYMMBI U COpPEBHOBaHUE —
MPOU3-BEAECHUS 110 peleHne 3aaay Ha
JTAaHHOMY MO/TYJTIO JIETUMOCTh 1
CpaBHEHUE T10
MOZYJIIO
Bnucannbie u [TpakTukym no
10 Brnucannbie n onucaHHbIe LEHTPAJIbHBIE YTJIBI. pPELIEHUIO 3a/1a4: OT
YETBIPEXYTOJIbHUKN Vel Mmexny IIPOCTOrO K
XOopAamu 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

IMPOI'PAMME




9 KJIACC

Ne
n/n

HaumenoBaHue pa3jiesioB u

TeM NMPOrpaMmbl

YpaBHEHMS U HEPABEHCTBA C
apaMeTpoM

Pewienue TpeyrosbHUKOB

KoanuyecTtBo
4acoB

OcHoBHOE
coJepraHue

Pemenue ypaBHenuit ¢
apamMmeTpoM
anredpandecKum
METOAO0M.
I'paduueckuit meToq
peuieHusl ypaBHEHU C
apamMmeTpoM
I'padpuueckas
MHTEPIIpETALNS
pelIeHusl ypaBHEHUS C
JBYMsI IEPEMEHHBIMU U
CUCTEM YpaBHEHMH C
JBYMS IEPEMEHHBIMHU.
Hccnenosanue cucrem
HEJIMHEHHBIX
YpaBHEHUH C
napamerpoM. Pemenue
HEPaBEHCTB C BYMs
MIEPEMEHHBIMH U UX
CUCTEM

DopMyiibl
npuseneHus. Pemenne
MIPAaKTUYECKUX 3a/1a4 C

OcHOBHBIE BUIBI
JeATeJIbHOCTH

CaMmocrosiTenbHOe
OTKpBITHE: pELICHNE
YPaBHEHUH C IapaMETPOM.
IIpakTHKyMBI IO PELIEHUIO
3aJa4: OT MPOCTOro K
CIIO)HOMY — APOOHO-
palrioHaIbHbIC YPaBHEHUS
Y HEPAaBEHCTBA C
napaMeTpoM.
HccnenoBarensckue
paboTHI: pelIeHne 3a1a4 ¢
napaMeTrpamu —
anredpanvyeckKuM METOI0M;
rpaduIecKuM METOOM (B
TOM YHCIIE C
HCII0JIb30BaHNEM
«MaTeMaTHYeCKUX
MIAKETOBY)

[IpakTUKyMBI 110 PELIEHUIO
3a7a4. MaTteMaTH4eckoe
COPEBHOBAHUE — PEILICHUE

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl




HCIOJIb-30BaHUEM
TEOpPEMBbI KOCUHYCOB U
TEOpPEMBI CHHYCOB.
®opwmyia ['epona.
dopmya miomaIu
BBIITYKJIOTO
YEeTBIPEXyrOJIbHUKA.
COOTHOIICHUS MEXKTY
TPUTOHOMETPHUSCKUMU
GbyHKIHAMU.
[Ipocreiimume hopmyb
MIPUBE/ICHUS U3 T'€0-
METPHUUYECKUX
COOOpaKEeHHIA.
Pewmenne 3amau ¢
HCIOJIb30BaHUEM
TEOpEM KOCHHYCOB H
CUHYCOB, HAXOXKJICHHE
paanyca onmMcaHHOU
OKPYXHOCTH

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

AnrebpanuecKue BHIPAXKEHUS

10

Crenensb C
parroHaTEHBIM
MTOKa3aTeseM.
Onpenenenne KOpHs n-
il CTETIEHH U CTETIEHH C
paIoHaTbHBIM
MoKa3aTeseM.
[Ipumenenue
orepaiy U3BJIeueHus
KOpHS N-i CTENEHH,

[IpakTUKyM MO peLICHUIO
3aJa4: OT IPOCTOr0 K
CII0KHOMY.
MaremaTtudeckoe
COPEBHOBAaHUE




WCIIONB3YS TIPU
HEO0XOIUMOCTH
KaJIBKYJIATOP.
Brruucnenue 3HaueHus
CTEIIEHU C PaLuo-
HaJbHBIM TTOKA3aTeJIEM.
Onenka 3HaYeHU
KOpHS N-il CTENEHU,
3HAYECHHE CTETICHH C
palMoHAIBHBIM MOKa-
3aTesieM LEJIbIMU
YUCIaMHU U
JECATUYHBIMU
npo0simu. CpaBHEHHE U
YIOPSIIOYMBAHUE
panuo-HaJIbHBIX U
HppAIMOHAIBHBIX
YUCEeJ, 3aITUCAaHHBIX C
IIOMOILIBIO KOPHS N-U
CTENEHH, CTENIEHU C
palroHaIbHBIM
MOKa3aTeseM.
Brinosninenue
TOJI€CTBEHHBIX
npeoOpaszo-BaHUMA
BBIPAKCHU,
coJiepKalnxX KOpeHb
N-ii cTeNeHu, CTEIEHb C
palroHaTbHBIM
MoKa3aTeiemM




OTpe3Ku B OKPYKHOCTH

DyHKIMHU

TeopeMmsl 0
IIPOU3BENCHUN
OTPE3KOB XOp7,
TEOPEMBI O
IIPOU3BENCHNN
OTPE3KOB CEKYIIHUX,
TeopeMa O KBaJpare
KacaTeJIbHOW, TEOPEMBI
UYesbl u Menenas.
HccnenoBanune, B TOM
YHCJIE C IIOMOILBIO
U(POBBIX PECYPCOB,
U3y4aeMbIX KOHUTY-
pauui. [Ipumenenue
JTAaHHBIX TEOPEM IIPH
pelieHnn
reOMEeTPUYECKUX
3a/1a4. 3HAaKOMCTBO C
MIOHATHEM FOMOTETHH,
C €ro NPUMEHEHHUEM, B
TOM YHCIIE B
MIPaKTUYECKHUX
CUTYaIUsAX

[Tonsarue «pyHKIMD.
[IpuMeHeHnEe CBOWCTB
GbyHKUIMA: HynH
(GyHKINH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA
GyHKIMH, TIPOMEKYTKH
BO3pACTaHMs U

CamocrosTenbHOe
OTKpBITHE (B TOM YHCIIE C
HCII0JIb30BaHNUEM
«MaTeMaTH4YeCKUX
nakeroB»): Teopembl UeBbl
u Menenas. IIpaktukym o
pELICHHUIO 3a/1ay.
[IpakTukym no
IIOCTPOCHHUIO
JUHAMHUYECKHX MOJIENEH ¢
MTOMOIIbIO TPOrPAMMHBIX
CPEJICTB.
UccnenoBarenbckas padbora
C TIOMOIIIbIO MPOTPAMMHBIX
CPEJICTB: TOMOTETHS U €€
CBOMCTBA

HccnenoBatenbckast pabota
(B TOM umCHE C
UCIIOJIb30BaHUEM
«MaTeMaTHYeCKUX
nakeToBy): [loBenenune
byHKIMK U ee Tpaduka B
3aBHCUMOCTH 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),
£(x) —f( x ), f(x) = |
f(x) |. Pacno3naBanue
CTENEeHHbIX QYHKIMHA 1
MOCTPOEHHE ICKU30B
rpauKOB CTETIEHHBIX
GbyHKIMH C
HATYPaJIbHBIMH
MoKa3aTessIMH pa3Hoi
YETHOCTH.
Hcnons3zoBanue
CBOWCTB rpaduxoB
CTENEeHHbIX PYHKIUHN C
HaATYpaJTbHBIMH
MOKa3aTeISIMH TIPH
peleHnH 3a1ad.
ITocTpoenue rpagukos
dymKImit y = Vx, y =
Ix, y=1x|

napamerpa. [IpakTukymsl
10 PEUICHHUIO 33/1ayu:
MOCTPOCHHE TPaPUKOB
q)yHKHHﬁF\/X,y:%/X,y
=| X |; ¢ momMoIIbIO
npeoOpa3oBaHuil U
IIPOBEPKA C
UCTIOJIb30BaHUEM
MPOTPaMMHBIX CPEICTB

Bekropsl. MeTon koopauHaT

[TapannensHOCTD U

CaMoCTOITEILHOE




MEePIEHIUKYISIPHOCTD
NpSAMBIX (Yepe3
YTJIOBOM
kod(purmeHT).
Haxoxnenue
IepeceueHu i
OKPY>KHOCTEH U
MPSIMBIX B
KOOp/IMHATAX.
dopmyJiia pacCTOSTHUSA
OT TOYKH JI0 MIPSIMOH.
IInomans
napajuieiorpaMma B
KOOpAMHATAaX, NOHITHE
00 OpUEHTUPOBAHHOU
TIJTOTIATH.
[Ipumenenue metona
KOOPJMHAT B
MIPaKTHKO-
OPUEHTHPOBAHHBIX
F€OMETPUUYECKHUX

3agadax, uCCJICI0BaHUC

MIPUIIOKEHUS METOa
KOOPJHMHAT B
BEIUHCIINTETEHON
MaTEMAaTUKE U

OTKPBITHE: KaK PEIIUTh
reOMETPUUYECKYIO 3a71auy C
MOMOIIBIO anmnapara
anreops1?
HccnenoBatenbckas pabora
(B TOM umCIHE C
HCII0JIb30BaHNUEM
«MaTeMaTH4YEeCKUX
[IAKETOB»): PELIECHUE
MPaKTUKO-
OpUEHTUPOBAHHOM
reoMeTpU 4ecKol 3a7aun
METOJIOM KOOpPJIMHAT.
MaremaTtuueckoe
COpPEBHOBAHHE — PELICHHE
reOMEeTPUYECKUX 3a1a4

pPa3sHBIMU ME€TOJaMU

uHpopMaTuKe
[IpaBuiIbHBIE MHOTOYTOJIBHUKH. [IpaBunbHbIE CamocTosiTenpHOe
OKpy>KHOCTb U MHOTOYTOJIbHUKH, OTKpBITHE: KaK HallTH

MHOTI'OYT'OJIbHUKH

BBIYHCIICHHUEC UX

MepPUMETP U IJIOIIAAb




YucnoBble IOCIEN0BATENBHOCTH
Y TIPOTPECCUH

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

OmnpeneneHne BUI0B
MOCJIENOBATEIHLHOCTEMN:
OrpaHUYCHHAs
MOCJIENOBATENHHOCTbD,
MOHO-TOHHO
BO3pacTaroIas
(yObIBarotmas)
IOCJIE0-BATEIILHOCTb.
IIpencrasnenue
OCCKOHEYHBIX
MEPUOINYECKUX
npobeii B BUIE
OOBIKHOBEHHBIX.
3HAKOMCTBO C
MOHSTHEM CXOJUMOCTH
MOCJIEAOBATEIHLHOCTH,
Hax0KJICHUE CYMMBI
OCCKOHEUHO
yOBIBarOIIeH
F€OMETPUUYECKON
MIPOTPECCUMU.
[Ipumenenue metona
MaTeMaTH4YeCKOM

WHIYKITAA

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

HccnenoBarenbckas
paborta: noseqeHue
IIOCJICIOBATEILHOCTEH — OT
TUIOTE36I 10 JOKa-
3arenbeTBa. [uckycens Ha
OCHOBE pELICHHUS 3a/1a4:
sBisgercs 11 MMUAU
YHUBEpCAIbHBIM?
CaMocTosTeIbHOS
otkpbiTie: MMMU — Meton
JI0KA3aTeyIbCTBA: CyMMa
YJICHOB ITOCIIE0-
BarenbHOCTH. [IpakTukym
M0 PENICHUIO 3a/1a4:
JI0Ka3aTeIbCTBO
HEPaBEHCTB U
JI0Ka3aTelIbCTBO ACIMMOCTHU
MMU




LenTpanbHas
CUMMETpPHUSL.
LenTpaibHo-
CUMMETpPUYHbBIE
¢urypsl. [ToBopoT.
OceBas cummeTpus.
@urypsl,
CUMMETPUYHbBIC
OTHOCHUTEIILHO
HEKOTOPOU OCH.
[TapannenbHbIi
nepenoc. [Tonsitue
JBUKCHHUS U €T0

HccnenoBarenbckas padbora
(B TOM uncHE C
UCTIOJIb30BaHUEM
MPOTPaMMHBIX CPEJICTB):
KOMITO3HUITUS IBUKCHUH.

9 JIBuKEeHHUSI TITIOCKOCTH . CamocrosTenbHOe
cBoiicTBa. PaBeHCTBO o
OTKpBITHE: POPMYIUPOBKA
¢buryp. [IposiBneHus P p . yp
BBIBOJIOB O CBOMCTBaxX
CUMMETpUU B IPUPOJIE, . .
KOMIIO3UINI IBUKEHUH.
KUBOIIHCH,
[TpoexT: mpeoOpazoBanws
CKYJIBIITYpE,
(IBU>KEHUS) B HCKYCCTBE
apXUTEKTYpE.
Komno3unuun
IBIKCHUHU
(mpocreiimue
MIPUMEPBHI).
[IpumeHeHue B
pelieHnn
reOMEeTPUUYECKUX 3a7a4
Pewrenue 3anay, [TpoexT: «IIpeoOpa3oBanus
10 [ToBTOpeHme, 0600IICHNE, WUTFOCTPUPYIOIINAX B HCKYCCTBE U

cHUCTEMaTu3anusa

CBs3U MCXKIY
Pa3IMYHBIMU TEMaMU

apxutektrype» HMrorosas
KoH(pepeHus:




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

OBILIEE KOJIMYECTBO YACOB

1O NIPOT'PAMME 08




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Hctopusi BOBHUKHOBEHUS U PA3BUTHUS
reomerpuu. [ToHsTHA: akcnoMa, TeopemMa,
CBOWCTBO, MPU3HAK, JOKa3aTEIbCTBO,
omnpeAeeHue

WHcTpyMEHTBI 1)1 U3MEPEHUM U TOCTPOCHHUH.
[IpakTukym. B3aumHoe pacnonoxeHue Touek
Ha npsMon. M3Mepenne JIMHBI OTpe3Ka,
PaCCTOAHHUEC MEKAY TOUKaAMU

B3anmHoe pacnionoxxenue npsamMbix. Jlomanas.
Buasl nomanbix. /[nuHa 1oMaHO#M

MuoroyronsHuku. [lepumetp
MHOTOYTOJbHHKA. [TOHSITHE O BBIMYKIIBIX U
HEBBIYKJIBIX MHOTOYTOJIbHUKAX

[Ipocreitmme purypsl. MaTemaTnyeckuii
MapadoH

[IpakTUKyM MO pelIeHHIO 3a/1a4 U3 PeabHOU
MIPAKTUKU Ha YaCTH, TPOOH, MPOLICHTHI,
IIPUMEHEHNE OTHOLLIEHUH U ITPOMOPLUI IIPH
pelennu 3a1a4. PeaibHbIe 3aBUCUMOCTH.
[IpakTHKyM MO pEIIeHHIO 3a/1a4 Ha JABUKEHUE,
paboTy, MOKYIKH, HAJIOTH




[Ipusnaku genumoctu Ha 4, 8, 6, 11. [Ipuznaku

7 JEJIMMOCTH CyMMBI Y IIPOM3BEIEHUS LIEIIbIX
4ucell IIPY PELIEHUY 3a1a4
HauOonpmmii o0muii 1enurens 1 HauMeHbIee

g of1Iee KpaTHOE ABYX 4Hcel. B3anMHo mpocTeie
yucna. Anroput™ EBknupa. [lenenue ¢
OCTaTKOM
CpaBHEeHUS 1IEJIBIX YUCEN 110 MOTYJIIO

9 HaTypaJIbHOIO yucia. MareMarnyeckoe
COpPEBHOBAHME: 33/1a4 Ha JIEIUMOCTh
TpeyrosnbHuku. PaBHble TpEYroJbHUKY B

10 reOMETPUUECKUX KOHPUTYpaIsX.
HccnenoBanue.

1 [Ipu3Haky paBeHCTBA TPEYTOJIBLHUKOB.
[IpakTukym 1o pemeHuro 3agad

1 [Ipu3Haky paBeHCTBA MPAMOYTOIbHBIX
TPEYroJabHUKOB. [leprneHaAuKysp 1 HaKJIOHHAs

13 Jlenenne MHOIOWIEHOB

1 [IpeoOpazoBanme 11EI0TO BEIPAKEHUS B
MHorouseH. Kopau MHOrowieHa

15 Ky6 cymMBbI 11 KyO pa3HOCTH IBYX BbIpaKEHHIl

16 CyMmMa U pa3HOCTh KyOOB JIByX BBIpayKE€HHI
[Ipou3BeneHre pa3HOCTU U CYMMBI IBYX

17 BBIp@XXEHUI, CyMMa U pa3HOCTh KyOOB JIBYX
BBIPAKCHU I
ToxnectBo. ToxxaecTBeHHbIE IPeoOpa30BaHUS

18 anredpandecKux BeIpaxeHUH. Jloka3aTeasCcTBO

TOYXIIECTB




19

I'eomerprueckue HepaBeHCTBA. MUHU-
poeKThl. [IpakTHKyM IO pelIeHuo 3a1a4

20

21

IIpssMoyronbHBIi TpeyronbHUK. [IpakTuky™m 1o
pELIEHNUIO 3a/1a4

PaBHOCHUIIBHOCTH ypaBHEHUM. Y paBHEHHUE KaK
MareMaTh4yecKasl MOJIEb PEAIbHON CUTYyalluu

22

JInHenHoe ypaBHEHHE, COJIEpHKALIEE 3HAK
Moayis. [IpakTukym no peueHuro 3aaad.
JIunelinble ypaBHEHHS

23

Cucrema 1ByX JUHEHHBIX YPAaBHEHUM ¢ ABYMs
IIEPEMEHHBIMU KaK MOJIEIb PEAIBHON
CUTyalluH. Y PABHEHHS U CUCTEMbI YPAaBHCHUM.
MuHH-IPOEKTHI

24

25

26

27

@urypsl ¢ oceBoil cummerpuen. Ilpumeps! B
npupozae. [lpoext «Cummerpus B
OKpY’KarolleM MHUpe» — cOOp MaTepuanoB

KomMmmberotepHoe MoiepoBaHUE: CHMMETPHS B
rpaduueckux pegakropax. [Ipoekr
«CUMMETpus B OKPYKaIOIIEM MUPEY.
OdopmiieHne u 3amuTa MpOeKTOB

CymMa BHYTPEHHHX YIVIOB MHOTOYTOJIbHUKA U
CyMMa BHEUIHHUX YIJIOB BBIITYKJIOTO
MHoroyrojpHuka. Cymma yrios
MHOTOYyTrojbHUKa. [I[pakTHKyM 1O pelieHunto
3a1a4

B3aumHoe pacronoxeHne OKpyKHOCTU U
npsimoid. KacatenbHas u cexymas K
OKpY>XHOCTH. [IpakTHKyM 1O peleHuto 3a1a4




28

Hccnenoanue. OkpykHOCTb. OKpY>KHOCTb,
BIIMCaHHas B yroi. [IpakTukym no pemeHuto
3agad. OKpy’KHOCTb, BIIMCAHHASI B YTOJI

29

B3anMHOe pacnosnokeHue OKpyKHOCTH U
npsMoii. KacarenpHas u cexymas K
OKPYKHOCTH

30

31

32

33

[Tonstue Gynkuuu. CriocoObl 3a1aHusl.
O6mnacTh onpenencHus. MHOKECTBO 3HAUCHHIA
¢dbyakuu. Haxoxaenue mo rpaguky
HccnenoBanue GyHKIMIA: HYITH,
3HAKOIIOCTOSIHCTBO. [IpOMexyTKH BO3pacTaHus
u yobiBaHusl. HanOobIiiee 1 HaMMEHbIIIEe
3HaYCHUE PYHKIINH

[Toctpoenue rpaduKkoB pearbHbBIX
3apucumocTteil. ['paduxu KycouHo-3aJaHHBIX
¢bynkuuit. Mccnenoanue GpyHkuii ¢
napameTpoM (JIMHEeHHbIe)

OyHk1uy y = x|, [ax+b|, ux rpaduku

34

[IpakTHKyM MO PEIIEHNIO 3a/1a4 Ha IIOCTPOCHUE
LHAPKYJIEM U JINHEUKON

OBIHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME

34




8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoubusie IlpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 [Tapannenorpamm, ero Nnpu3HAKU U CBOMCTBA 1
5 [IpsimoyronapHUK, poMO, KBaApaT, UX MPU3HAKU U 1
CBOICTBA
3 [TpsimoyronbHUK, poMO, KBaapaT, UX MPU3HAKU U 1
CBOMCTBA
4 Tpanenus. PaBHoOeaApeHHAas Tpamnenus, eé 1
CBOMCTBA U MPU3HAKU
5 JlenuMocCTh HalIeNIO U JICJICHUE C OCTATKOM 1
6 CpaBHUMOCTB 110 MOJYJIIO 1
7 CBoiicTBa CpPaBHUMOCTH 110 MOIYJTIO 1
8 IIpuMeHeHne CBOMCTBA CPAaBHEHUM 110 MOYIIIO 1
9 [IpeobpazoBanue BbIpaKEHUM, COACPIKAIITIX 1
KBaJpaTHbIE KOPHU
10 CpaBHEeHHE UPPAITUOHATHHBIX YHCEIT 1
11 OcBobokIeHrEe OT UPPAIMOHATIFHOCTHY B 1
3HaAMeHaTese
12 [IpeoOpa3zoBanme TBOWHBIX paTUKAIIOB 1
13 Crenens ¢ OTpULATENBHBIM ITOKAa3aTENEM U 1
BBIYHMCIICHUS
14 JlelicTBUTENbHBIC YKCIIa B MPAKTUYECKON 1

ACATCIIBHOCTH 4YCJIOBCKA




To4yHOCTH MPUONMKEHUS UPPALMOHATBHOTO YUCIIA

15 1
IIPU PEIICHUU 3324

16 OxpyrieHre upparmOHATbHBIX YHACEN, TPUKUIKA 1
pe3ysbTara BEIYUCICHUN

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

18 CrerneHs ¢ LeIbIM [T0Ka3aTEIEeM. 1
HccnenoBatensckas 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 mo1oous Py pelIeHUN 1
MPAKTUYECKUX 3a7a4

o5 Brenenue nonstust mpeoOpa3zoBaHus Moa00us U 1
noJ00HBIX uryp

26 [IpakTukym 1o pemeHuto 3a1ad Ha nogooue

27 MHorosTaxKHbIe pooH

28 [TpeoOpa3oBaHus palMOHAIBHBIX BEIPAKEHUH 1
MOBBIIIICHHON CIIOHOCTH

29 JpobHo-paninoHanbHble BeipakeHus. O61acTb 1
JOTTYCTUMBIX 3HAUCHUN

30 ToxxaecTBeHHbIE TPeoOpa30BaHMUs palliOHATBHBIX 1
BBIPAXKEHUM

31 KBagparHble ypaBHeHMS. JIUCKPUMUHAHT. 1

DopmyIibl KOpHEH




32

Teopema Buera. Pemienne ypaBHeHun

3amauu Ha HAXOXKIECHUE IO C

33 UCTIOJIb30BaHUEM Pa30UeHNs Ha YacTH U
JI0CTpanBaHUe

34 Penienne npakTHKOOPUEHTUPOBAHHBIX 3a/1a4 C
MCII0JIb30BaHUEM METOJa ILIOIAICH

35 [IpuMeHeHne CBOMCTB YpPaBHEHHN ¢ OAHOU
NepeMeHHON

36 OnpeneneHye KOJIM4ecTBa AeHCTBUTEIbHBIX
KOpHEW KBaIpaTHOI'O YpaBHEHUs

37 JpoOHo-paninoHaabHbIE YpaBHEHUS: IOHSTHE,
OIpeZie/IEHUE, CBOMCTBA

38 Pemenne npoOHO-paIIOHATIEHBIX YPABHEHHIA:
METO]I IPONOPLUU

39 Pemenne npoGHO-paliioHaNbHBIX YPaBHEHUMN:
IpHUBEEeHNE K 00LIEMY 3HaAMEHATEIIO

40 Pemenue npo6GHO-palliOHAIBHBIX YPAaBHEHHIA:
pa3I0KEeHUE Ha MHOKUTENH

a1 Pemenne npoGHO-paliioHaNbHBIX YPaBHEHUMN:
3aMeHa epPEeMEHHON

4 Pemienune npoOGHO-palliOHAIBHBIX YPABHEHHIA:
3aMeHa epPEeMEHHON

43 I'padmueckas uHTEpHIpETALIUs YPABHEHUH C ABYMS
NIEPEMEHHBIMU

44 Pemenne TekCTOBBIX 3a/1a4 ¢ TOMOIIbIO APOOHO-
palMOHAIBHBIX YPAaBHEHUN

45 [Ipumenenne Teopemsl [Iudaropa npu perenun

MMPAKTUYCCKUX 3aaa4d




[IponopuroHanbHbIE OTPE3KU B IIPSIMOYTOJIbHOM

46
TpEeyrojabHUKe

47 [IponopunoHanbHbIE OTPE3KU B IPSIMOYTOJIBHOM
TPEYroJIbHUKE
Pemenue 3a1a4 ¢ HCIOJIB30BaHUEM

48 MPOMOPLUOHAIBHBIX OTPE3KOB B MPSIMOYTOJIBHOM
TpPEeYroJabHUKe
Pemienue 3a1ay ¢ ucmosib30BaHUEM

49 MPOMOPLUOHAIBHBIX OTPE3KOB B MPSIMOYTOJIbHOM
TpPEeYroJabHUKe

50 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC OCTPOI0
yria npsiMOyrojbHOr0 TPEYrojJbHUKA

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

59 Pemenue 3anau ¢ ucnosib30BaHUEM
TPUTOHOMETPHUECKUX (PYHKIIHIA

53 PaBHOCUIIbHBIE HEpAaBEHCTBA M HEPABEHCTBA-
CJIEJICTBUS

54 Jloka3aTesbCcTBO HEPABEHCTB

55 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO
JIMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHON

56 UccnenoBanue TMHEMHOr0 HEPABEHCTBA C OJJHOM
MIEPEMEHHOM C MapaMeTpoM

57 Brmcannblie u ieHTpanpHbIe yribl. [IpakTukyMm mo
pEILIEHUIO 3a/1a4

58 VYrael Mmexay xopaaMu U cekymumu. [Ipaktukym
10 PELICHNUIO 3a/1a4

59 VYrasl MeXy X0opJlaMu U ceKyumu. [Ipaktukym




IO pCIICHUIO 3a/1a4

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

60 1
[IpakTuKyMm 1o pereHuro 3aaad

61 Kacanue okpyxxnocreil. [IpakTrkyM 1o pemeHuo 1
3a1au

62 B3aumHoe pacnonoxeHue JByX OKpYKHOCTEH. 1
[IpakTuKyMm 1O pemeHuro 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
Y OKPYKHOCTH»

67 Uccnenosatenbckas padota «YeTblpexyroabHUKN 1
U OKPY>KHOCTH»

68 3amuTa NpoeKToB «YeThIpexXyroabHUKH U 1
OKPYKHOCTH»

OBIHIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68




9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
New/m - Tema ypoxa Konrpoabnsie IIpakrnyeckue mupponere
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypen
1 Kopens n-ii crenenn. CBoiicTBa KOpHS n-id 1
CTENEHU
5 CrerneHsb ¢ palluOHAJIBHBIM [TOKA3aTeNeM U €€ 1
CBOMCTBa
OneHka 3HaYeHUI KOpHS N-i CTENEHU, 3HaUEHHE
3 CTENEHU C PALIMOHAIBHBIM I10Ka3aTeJIEM 1IeJIbIMU 1
YHCIIAMH U IECATHYHBIMU IPOOSIMH
CpaBHeHuE U yHIOPAA0YMBAHUE PALIMOHAIBHBIX
4 U UppaliOHaIbHBIX YUCEI, 3alIMCAHHBIX C 1
MOMOIUIbIO KOPHS N-U CTENEHH, CTENIEHH C
palMOHATILHBIM [TOKA3aTeNeM
®opMyIbl IPUBEACHUS 1
6 Pemenne tpeyronbHuKoB. TeopeMa KOCHHYCOB
Pemenne npaktuyeckux 3anad ¢
7 HCII0JIb30BAaHUEM TEOPEMBI KOCUHYCOB U 1
TEOpPEMBI CHHYCOB
®opmyna ['epona
9 ®dopmyna ['epona
10 dopmyna MIomaad BEITYKIOrO 1
YeThIPEXYTOJIbHUKA
1 ToxxnecTBeHHBIC TPEOOPA30BAHMSI BRIPAXKEHUH, 1

coAepKaluX KOPeHb N-i CTEIEHU




ToxnecTBeHHbIE TPeoOpa30BaHUsl BEIPAKEHUH,

12 coJlepKalluX KOPEeHb N-il cTeneHu
ToxnecTBeHHbIE TPeoOpa30BaHUs BEIPAKEHUH,

13 COJepKAIINX CTETIEHb C PAllMOHAIBHBIM
II0Ka3aTesIeM
ToxnecTBeHHbIE IPe0OPa30BaHUS BbIPAKEHU,

14 COJIepKalIuX CTENEHb C PallMOHATIbHBIM
II0Ka3aTesIeM

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

16 Kopens n-ii crenenu. Ctenens ¢ paliuoHaIbHBIM
nokaszareisiem. [Ipoekr

17 Pemenue ypaBHeHHi ¢ napaMeTpoM
anreOpandecKuM MeTOA0M

18 ['paduueckuii MeTo perieHus: ypaBHEeHUi ¢
apaMeTpoM

19 CucreMbl HETMHEMHBIX YpaBHEHUN C
napaMeTpom

20 [TocTpoenue rpag kOB CI0XKHBIX YpaBHEHUH
(OKpYKHOCTB, IapadoJia)

21 MaremaTnueckoe COpeBHOBAHME: YPaBHEHNUS U
HEPABEHCTBA

99 MaremaTnueckoe COpeBHOBaHHE: YpaBHEHUS U
HEpaBEHCTBA

93 Teopema o Ipon3BEIEHUN OTPE3IKOB XOPI,
CEKYILIEW U KacaTelbHON

24 Teopema YeBsl (popmynupoBka,

JI0Ka3aTeIbCTBO)




Teopema Menenas (hopmynupoBka,

25
JI0Ka3aTebCTBO)

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

97 [Ipumenenue TeopeM UeBbl 1 MeHenas K
PEILICHUIO TEOMETPUICCKUX 3a]1a4

28 [IpumeneHne BEeKTOPOB B (pr3HKE, IEHTP MaCC

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

30 [TonsiTue o 6a3uce (Ha MIIOCKOCTH). Paznoxxenus
BEKTOPOB 110 0a3ucy
CkansipHOE MPON3BEJICHUE BEKTOPOB,

31 Te€OMETPUYECKUI CMBICIT M BEIpAXKCHUE B
JIEKapTOBBIX KOOPAWHATAX

32 JucTpuOyTUBHOCTH CKAJIIPHOTO MPOU3BEACHHUS

33 CkansipHoe Mpou3BeIeHNE U MPOSLIUPOBaHNE

34 Pemenne reoMeTprudeckux 3a1a4 ¢ TOMOIIBIO
CKaJIIPHOTO TIPOM3BEICHUS

35 Perienue reoMeTpruieckux 3a1a4 ¢ ITOMOIIbIO
CKaJIIPHOTO IPOU3BEICHUS

36 HccnenoBanue KBagpaTUIHON (DyHKITHH

37 [Toctpoenue napabosbl Mo TPEM TOYKAM H IO
BEpIINHE

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

39 [IpeoOpazoBanus rpadukoB GyHKIIUA (CIABUT,

CKaTUE/pacTsHKCHUE)




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
MOKa3aTeNIsIMH, UX TpaUKu U CBOHCTBA

42 Hcnonp3oBanne CBOMCTB (PYHKIHHA I peLICHUs
3a1a4y

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

44 [TpaBuiIbHBIE MHOTOYTOJIBHUKY, BBIYUCICHUE MX
3JIEMEHTOB

45 [TpaBuiTbHBIE MHOTOYTOJIBHUKY, BBIYHCIICHUE MX
DJIEMEHTOB

46 [TpaBuIIbHBIE MHOTOYTOJILHUKH, BEIYUCIICHHE UX
2JIEMEHTOB

47 JnvHa 1yru OKpy>KHOCTH

48 "MOHOTOHHBIE U OTPaHUYEHHBIE
ocjienoBareiILHoCTH "

49 Meroa maTeMaTH4e€CKON MHAYKIIMU

50 MeTto 1 MaTEMaTHYECKON HHTyKITUH

51 Meroa maTeMaTH4e€CKON MHAYKIIMI

59 Pemenue 3aga4 Ha CIIOKHbBIE MPOLIEHTHI
(¢punancoBas maTemMaTuka)

53 Pemienue 3a1a4y Ha CJIOKHBIEC MTPOLIEHTHI
(punancoBas maremaTuka)

54 CXOOMMOCTb ITOCIENOBATEIILHOCTER




CymMma GeckoHEeuHO yObIBaroIei

> FeOMETPUUECKON MPOTrpeCcCHH

56 Cymma 6ecKOHEYHO yOBbIBAIOIICH
TEOMETPHUYECKOM MPOTrpeccuu
Brruncienre nepuMeTpoB U Iionmaaen

57 CJIIOKHBIX (PUTYP, BKIIOYAIOIIUX 3JIEMEHTHI
Kpyra
Boruncnenue nepuMeTpoB U IUIOMIA e

58 CIIOXKHBIX (PUTYp, BKIIOYAIOIINX AJIEMEHTHI
Kpyra

59 Lentpanbnas cuMMeTpust

60 [ToBopoTt

61 OceBast cuMMeTpHs

62 Komnozumun nukeHuit (mpocreitime
PUMEpHI)

63 Pemenue 3aa4, UIUTFOCTPUPYIOIINX CBA3H
MEXy pa3TUYHBIMU TEMaMHU Kypca

64 Pemenue 3a1a4, HIUTFOCTPUPYIOITUX CBS3U
MEXTy pa3IMIHBIMU TEMaMH Kypca

65 Pemenue 3a1a4, UIUTFOCTPUPYIOIINX CBSI3U
MEXy pa3TUYHBIMU TEMaMHU Kypca

66 [Ipoekt: «IIpeobpazoBanusi B UCKYCCTBE U
APXUTEKTYpPE»

67 [Tpoekt: «IIpeobpazoBanusi B UCKYCCTBE U
ApPXHUTEKType». 3amuTa

68 Wrorosas koHpepeHuus: «MaTemaTuka — 3T0

KpacuBO»




OBHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME
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