MYHUIIMIAJGHOE ABTOHOMHOE OBIIEOBPA3OBATEJILHOE
YYPEKAEHUE HOBOCUBUPCKOI'O PAIIOHA HOBOCHUBUPCKOU OBJIACTH
«MAPYCHUHCKASI CPEJTHSIA IIKOJIA Ne24»

PACCMOTPEHA COT'JJACOBAHA VTBEPX/IELL
Ha [EJAroru4eckoM COBETE 3aMECTHTENIEM JUPEKTOpa 10 JTUPEKTOPL AV xdViapycHHCKast
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PABOYAS ITPOIPAMMA KYPCA
BHEYPOYHOI JESITEJLHOCTH
(ID 10231650)

«TpynHbie BONPOCHI MATEMATHKN

s oOydaromxcst 7-9 KiaccoB

¢. Mapycuno, 2026 rox



HOACHUTEJBHASA 3AIINCKA

OO0mas xapakTepucTUKa Kypca

Hacrosimas pabouass mporpaMma Kypca BHEYPOUHOM JI€ATENbHOCTH
«TpynHble BOpockl MaTeMaTUKU. 7—9 Kiacch» pa3paboTaHa B COOTBETCTBUM C
TpeOoBaHUSIMHU (efepaTbHOr0 TOCYAapCTBEHHOTO0 00pa30BaTEIbHOrO CTaHIapTa
OCHOBHOTO o00miero ooOpazoBanus (gaee — PI'OC OOO) um HampaBieHa Ha
OpraHu3aluio 00y4eHUs MaTeMaTUYECKOMY COJEPKAHUIO, BHIXOSAIIEMY 32 PAMKH
®denepanbHOil pabouyedl mporpamMmbl MO y4eOHOMY npeamery «MaremaThkay
(6a30BBIN YPOBEHB) OCHOBHOTO 0011ero oopazoBanus (nanee — OPII), ¢ yuerom
MCITIOJIb30BAHUS BUJIOB JACSATEIBHOCTA 00YYaIOUIUXCsl, OTIMYHBIX OT YPOUHBIX.

LIpu pazpabomxe Ilpoepammsl yuumwléanuco credyroujue OOKyMeHmbl:

— nucbMO MuHncTeperBa npocsenienus Poccniickon @enepanuu OT S5 U0
2022 1. Ne TB-1290/03 «O HampaBi€HUUM METOJUYECKUX PEKOMEHJALUN» 10
OpraHu3allid BHEYPOYHOW JEATEIbHOCTH B paMKaxX peaiu3alud OOHOBJIEHHBIX
(denepaibHbIX TOCYJIapCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB HAYaJIbHOTO
OOIIIEro ¥ OCHOBHOI'O 00IIIETO 00pa30BaHUs;

— pacnopspkenue IIpaButenbctBa Poccuiickoit @enepanmu ot 19 Hos0ps
2024 r. Ne 3333-p «OO0 yTBEep>KIEHUU KOMIUIEKCHOTO IUTaHAa MEPONPUSITHI IO
MOBBIIICHUIO Ka4eCTBA MATEMAaTHYECKOTO U €CTECTBEHHO-HAYYHOTO 00pa3oBaHUs
Ha niepuoa 10 2030 rogax.

AKTYaJIbHOCTH Kypca

B ycnoBusx peanmmzanu TakoW CTPATETMYECKOW 3aayu, KaK IOCTHKEHUE
TEXHOJIOTUYECKOTO CYBEPEHHUTETA CTPAHBI, TIepe/l MaTEMAaTUHIECKUM 00pa30BaHEM
B UHCII€ TJIABHBIX I[IOCTABJICHBI CIEAYIOIIME LEIU: Pa3BUTHUE TBOPUYECKUX U
UCCIIEIOBATENbCKUX CIOCOOHOCTEH 00ydaromuxcsi, UX MOJIrOTOBKAa B IpoLecce
oOy4eHHsI MaTeMaTHKe K BBIOOpY mpodeccuii, CBSI3aHHBIX C Pa3BUTUEM TOYHBIX H
€CTECTBEHHBIX HAYK M TEXHOJIOTMW. Kak BaXKHBIM KOJWYECTBECHHBIN IMOKA3aTEIb
MOBBIIIIEHUS UHTEPECAa K MATEeMATUKE BBIJICIISIETCSI POCT KOJUYECTBA BBIITYCKHUKOB,
BBIOMPAIOMIMX HAa TOCYJApPCTBEHHOM MTOTOBOM  aTTECTAllMM JK3aMEH 110
MaTeMaTrKe Ha MPOoGUILHOM YPOBHE.

OcBoenue mpennaraemoii Ilporpammbl CHOCOOCTBYET TMOBBIIMICHUIO Y
OOy4JaromMXcsi YpOBHSI MOTHBAllUM K W3YYCHUIO MAaTEMATHUKH, K TMPOJIOKCHHUIO
u3ydenus matematuk B 10—11 kimaccax Ha yriyOJeHHOM YPOBHE U OPHEHTHUPYET
Ha BBIOOp €AMHOrO TOCYAAPCTBEHHOIO 3K3aMeHa M0 MaTeMaThkKe NpOQUIBLHOTO
ypoBHs. Kpome Toro, ocBoenme mnpemiaraemoro B Ilporpamme copepskanus
MO3BOJISIET PACHIMPUTh KPYr peEllaeMblX MaTeMaTHUYeCKHX 3a7ad 3a Cuer
BKJTFOUECHUS MPOOJIEMHBIX, HECTAaHIAPTHHIX 3a7a4, 3a/1a4d MPUKIATHOTO XapaKkTepa,
BBITIOJIHEHUST HCCIIEAOBATEIbCKUX paboT, B TOM HYHCIE C MEXIPEIMETHBIM



CoZlep KaHNEM, U3yUCHHUSI TOTIOJHUTEIHHBIX BOMPOCOB KaK TEOPETUIECKOTO, TaK U
MPaKTUYECKOTO XapaKTepa.

[Ipenycmotpennsie [IporpaMMoit BUJIbI AESITENBHOCTH — UHIMBUIyaIbHAS U
rpynmnoBasi TPOEKTHass M HCCIENoBaTeNbCKas JEATEIbHOCTh — CIOCOOCTBYIOT
Pa3BUTHIO TO3HABATEIBHBIX, PETYIATUBHBIX H KOMMYHUKATHBHBIX YMEHUU
oOyuaroruxcs. [IporpamMmma COOTBETCTBYeT WUJEE PACIIUPEHUS TMPUKIATHON
HAIpPaBJIEHHOCTH Kypca MaTeMaTHKX Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHUsI.
Peanuzammst Kypca CcmocoOCTBYeT BBISBICHUIO TaJaHTIUBBIX W OJIaPEHHBIX
0Oy4Jaronuxcs, MoAAePKKE X TATAHTOB U PA3BUTUIO CLIOCOOHOCTEH.

B OOJIBIIMHCTBE TeM Kypca peanoaraeTcs BBITIOJIHEHUE
UCCIIeI0OBATENbCKUX paboT. YueOHOe uccieloBaHre Mo MaTeMaThke B 7-9 kiaccax
IpenoaraeT mojaydeHne CyObeKTUBHO HOBOTO /ISl 00YYaromierocsi pe3yapraTa u
HampaBieHO Ha (GOPMHPOBAHHE WCCIIEIOBATCILCKHUX YMCHHM: BBIICICHUE
poOJIeMBbI, OPTaHHW3aIldsd M aHaJW3 JaHHBIX, BBIABIDKEHHWE THUIIOTE3HI, MPOBEPKA
TUTIOTE3bI, (OPMYJIMPOBAHWE BHIBOJAOB U TMPEACTaBICHUE pPE3yNbTaTOB Ha
rpaMOTHOM MaTeMaThdeckoM si3bike. [Iporpamma mMoxeT ObITH BOCTpeOOBaHa
O0Oy4arOIIMMUCS, KOTOPbIE UMEIOT UHTEPEC K U3YUCHUIO MaTEeMaTUKU, TOTOBSTCS K
YYaCTHIO B OJIMMIIMAAaX MIKOJLHUKOB M0 MATEMATHKE U YTIITyOJIEHHOMY U3YYECHHIO
MaTeMaTUKHU Ha YPOBHE CpeIHEro o0IIero oopa3oBaHusl.

Heab u 3a7a4u Kypca

Peanuzanus BHEYpOUHON NEATEIBHOCTH SBISIETCS HEOTHEMIIEMOUW YaCThIO
oOpa3oBaTeapLHOrO Mpollecca, obOecredruBasi B TOM YHUCJIE BO3MOXHOCTh
dbopmupoBaHus 00pa30BaTEIbHBIX MPOTPAMM PA3JIMYHOTO YPOBHS CIIONKHOCTH H
HAIPaBJICHHOCTU C Y4Y€TOM O0pa30oBaTeIbHBIX MOTPEOHOCTEH W CIOCOOHOCTEM
0Oy4JaroIIMXcs, BKIIOYask OJIApEHHBIX JACTEH.

[leas IIporpammbl — oOecneyuTh HWHIUBUIyAIbHBIE TMOTPEOHOCTH
OOy4JaroImMxcss B W3YYCHUH COACPKAHUS MAaTEMAaTHKH, BBIXOJSIIETO 33 pPaMKH
porpamMmbl 0a30BOTO YPOBHS.

3agaum Kypca:

1. TloBblllieHWE YpPOBHA MaTEeMaTHYECKOM TOJATOTOBKH OOyYaronmxcs,
pa3BUTHE YCTOMYMBOTO HHTEpPECa K ydeOHOMY mpenMeTy «MaremaTrkay.

2. Pa3BuTHe TBOPYECKUX CIMOCOOHOCTEH, MPOCTPAHCTBEHHOTO BOOOpaXKEHUS,
TEOPETUYECKOTO MBINIICHUS U MAaTeMaTHUYEeCKOW WHTYHIIMH, YMEHUN pacCyXIaTh
JIOTUYECKH U aHAJTU3UPOBATH CUTYAIIHH.

3. VYrnyOnenue U 3akperuieHHMe 0a30BbIX 3HaHWM, (opMUpOoBaHME
YCTOWYMBBIX HABBIKOB PEIICHUS HECTAHIAPTHBIX M OJUMITHATHBIX 33]1a4, OCBOCHUE
HECTaHJAPTHHIX MOIX0I0B M OPUTHHAIBHBIX PEIICHUH.



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 YpOBHS T'PAMOTHOCTH B 00JIACTU  HCIOJIb30BAHUS
«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
«MaTeMaTHYeCKUX TaKeTOB») B 00JIACTU MOJECIMPOBAHUSA, UMHUTAIUU 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 ICHXOJOTO-
Nearornyeckue OCOOEHHOCTH COOTBETCTBYIOIIEH  BO3PAacCTHOW  KaTeropuu
oOydJarommxcs.

Takum obpazom, peanuzayus Ilpocpammel coodelicmeyem NOLYYEHUIO
CeOyIouUx pe3yibmamos:

— JTOCTUKEHUE oOy4Jaronmmucs IUTAHUPYEMBIX JIUYHOCTHBIX,
METaNpeAMETHBIX W TMPEAMETHBIX pPE3yJbTaToOB, 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 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 xmacca. CoxepkaHue MpOrpaMMbl MO MaTteMatuke (yriyOJeHHBI YPOBEHB)
HAIpaBJIEHO Ha YAOBJIETBOPEHHE IMOBBIIIECHHBIX 3alpOCOB  O0YyYarOUIUXCA,



cTpeMsuuxcsa K Oosnee TiayOOKOMY OCBOCHHIO TMPEAMETHBIX PpPEe3yIbTaToB.
[Iporpamma Kypca BHEYpOYHOU JEATEIBHOCTH « IpyIHBIE BOIPOCHI MAaTEMaTHUKM»
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 PELICHHUS.

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 MaTEMaTUKHU
(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 BPEMEHU U3YUYEHHS K OCBOCHHIO 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(HOPMYITHPOBAHBI TEMBI
JUISL IPOBEJIEHUS UCCIIEA0BATEIBCKUX PadOT.

Bropas 3amaya yuurens mno peamusauuu lIporpammblr  cBs3aHa C
BO3MOYKHOCTBIO CO3[1aTh YCJIOBUA JJIsl 0OpaObOTKHU UM MpEACTaBICHUs HH(DOpMAUU
HAay4yHOrO cojaepxaHusi (B TOM 4YHCIE€ C MCIOJb30BaHUEM IU(POBBIX
WHCTPYMEHTOB) TIpHU OpraHu3ali HHIWBHUAYAJIbHOM W TPYNIOBOM MPOEKTHOU
NEATEIIBHOCTH.

Jnsg  ycmemHoM — peanu3aluMHd  CLIEHAPUEB  IIPOEKTOB  PEKOMEHIYETCS
UCIIOJIb30BaTh IE€PCOHAIBHBIE KOMITBIOTEPHl C YCTAHOBJIICHHBIMH O(DHCHBIMU
IporpaMmMamMu U JOCTynoM K cetu IHTepHeT (Kak MUHUMYM OJIMH KOMIBIOTEP IS
KQKJI0M rpymbl).

@opMbI  JAeSTENBHOCTH OOYYaIOMIMXCS MPeIycCMaTpPUBAIOT aKTUBHOCTb H
CaMOCTOATENbHOCTh, COYETAIOT HWHIAMBUIYAIbBHYIO M TPYIIOBYIO padoTy,
OTJMYAIOTCA OT YPOUHBIX O0Jiee HIMPOKUM MCIOJIB30BaHUEM UCCIIEI0BATEIBCKOM U
IIPOCKTHOM  JEATEIBbHOCTH, PELIEHMEM  HECTAaHAApPTHBIX 3agad W Jp.



CTpyKTypHUpOBaHUE TEMATHYECKOrO IJIaHUPOBaHMS B [Iporpamme cOOTBETCTBYET
MOPSIIKY M3YyUEHHUs pa3elioB U TeM aireOpbl U T€OMETPUH B OCHOBHOM IIKOJIE U
TEM CcaMbIM OO0ECHEYMBAET MPEEMCTBEHHOCTh YPOYHOM H  BHEYPOUYHOMU
NEeSATETbHOCTH.

Peanuzamus [IporpamMmbl mpeamonaraeT coueTaHUE Ppa3IUYHBIX  (GopM
IpYyNIIOBOMl pabOThl (IUCKYCCHUS; MAaTEMaTHYECKOE COPEBHOBAHHUE; IMPAKTHKYM;
BBIOOp TEMbl TMPOEKTa, IUIAHHUPOBaHUWE pPabOT, paclpeAesieHue poJieH,
B3aMMOOIICHKA TPU BBHIMIOJHEHUU TPYNINOBBIX MPOEKTOB M WCCIEAOBAaHUN) U
WHIUBUyaIbHON paboThl (BBIMOTHEHHE UHAUBUAYAJIBLHOTO UCCIEAOBAHMS, B TOM
YHUCJI€ C WCIOJb30BAHUEM LHUQPPOBBIX HHCTPYMEHTOB; IPOBEACHHE YCTHOTO
000OCHOBaHUS MPHU PEIICHUH HECTaHAAPTHBIX 3a/1ay, 3a/lay MOBBIIIEHHOTO YPOBHS
CIIOKHOCTH;, TIOCTPOEHHME MAaTEMaTUYECKUX MOJENIed, HUX HCCIEAOBAHMUE;
UHTEpHpETalrs  TOJYYECHHBIX  PE3yJbTaTOB NPH  PEIIEHWH  337a4  C
MEXKIPEIMETHBIM U TPAKTUYECKUM COJAEpKaHUEM; TIOMCK, WHTEpHpeTaus,
npeoOpa3oBaHue u IpUMEHEHUE MaTeMaTU4eCKOn uHpopManuy;
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, CAMOCTOSITENIbBHOCTD U CIIOCOOHOCTh K TBOPYECTBY.
OcBoenne IIporpamMMmbl JOJMKHO JOMNOJHSATH W Pa3BUBATh 3HAHUS M YMEHHS
oOydaronuxcss B 00JacTM MaTeMaTUKHU, OPHUEHTHPOBATh MX Ha OOy4YeHHE B
CpelHEeW IIKOJieé B Kjaccax, MNpeayCMaTpHBAIOIIMX OCBOCHHE MAaTEMaTUKH Ha
yrayOJeHHOM YpPOBHE, B YAaCTHOCTH TEXHOJIOTHUECKOTOo Mpoduis, a Takke
CIIOCOOCTBOBATH COIMATBHOMY (DOPMHUPOBAHUIO JIMYHOCTH O0YUYAIOIIIUXCS.

[Iporpamma Kypca paccuntana Ha 204 gaca B TeUeHUE TPeX JIeT OOyUYCHHUs B
7-9 xnaccax (68 4acoB B KaKJOM KJIacce) MpU MPOBEACHUU 3aHSATUN OJHUH pa3 B
HEJeNI0 MO0 2 aKaJeMMYEeCKMX Yaca KakJI0€ WIM JiBa pa3a B Hedemo 1o 1
aKaJeMUYecKkoMy vacy Kaxaoe. LlenmecooOpa3HbIM SBISIETCS YEPEIOBAHHUE TEM
3aHATHH C anreOpandecKuM U FTEOMETPUUYECKUM COACPKAHUEM.

B 3aBuCHMMOCTM OT KOHKPETHBIX YCIOBUM peanusanuu [Iporpammber u
KOJIMYECTBA 00YyUalOIMUXCs AOMyCcKaeTcss (popMUpOBaHUE TPYIIT U3 00YUAIOIIUXCS
pa3HbBIX KJacCcoB B mOpeaenax oaHou mapamwienu. IIporpamma Moxker
peann30BBIBATLCS 00pA30BATENILHON OpraHU3AIMEe CaMOCTOSTEIBLHO JMOO Ha
OCHOBE B3aUMOJECUCTBUSI C JIPyTMMU OpraHU3ALMSIMH, OCYIIECTBISIOUIUMU
00pa3oBaTEIbHYIO JIEITEIHHOCTD.

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



HAIPaBJICHHOCTHA JUTsl TIOBBIIIICHUS WHTEpeca OOYyYaroMMXCs K MPAKTHIECKOMY
U3YYEHUIO POQECcCcuil, CBI3aHHBIX C MAaTEMaTHUKOM.



COJIEP)KAHUE KYPCA BHEYPOUHOM JESTEJbHOCTH
«TPYJAHBIE BOITPOCBI MATEMATHUKN»

7 KIIACC

DJieMeHThI ucTopur. O01mKe NOHATHA reoMeTpur. OCHOBHBIE (PUTYPBHI

HUctopusi BO3HUKHOBEHHs W pa3BuTus reomerpud. [loHsTHs: akcuoma,
TEOpEMa, CBOMCTBO, MPU3HAK, JOKA3aTEIbCTBO, OnpenencHue. MHCTpyMEHThI s
W3MEPEHUN M TIOCTPOEHHM. B3aMMHOE pacloJIOKEHHE TOYEK Ha MPAMOM.
N3mepeHne [MHBI  OTpE3Ka, PACCTOSHHE MEXAYy TO4dkKamMu. B3auMHoe
pacnosio)keHue npsAMbIX. Jlomanas. Buasl siomaHbIX. JlnmMHa  JIOMaHOM.
MmuoroyronsHuku. Ilepumerp MHOroyrosbHuka. lIoHsATHE O BBIIYKIBIX U
HEBBIMYKJIBIX MHOTOYTOJIBHUKAX.

Yucaa u BpruuciaeHus. Jleaumocrs

[Tpuznaku nenumoctu: GOpMYIHPOBKA M JTIOKA3aTeNIbCTBO. Perienue 3amad
IOBBIICHHOM  CJIO0XXHOCTH HAa  JICIMMOCTb. PellleHue CIHOKETHBIX — 3a/Jad
apu(PMETUIECKUM METOOM.

Hccnedosamenvckas paboma: NeIUMOCTb U €€ CBOMCTBA.

AJuiredOpanyecKue BbIPpaKEeHUA

CreneHd, MHOrOWIEHbI, MpPeoOpa30BaHWE€ MHOTOWIECHOB, JEUCTBHUS C
MHOro4wieHaMu. MHOroujieH cTtaHmaptHoro Buja. CreneHb MHorouieHa. KopHu
MHOroujieHa. HaxokneHue KOpHEM MHOrowieHa. J[oka3aTenbCTBO TOXKAECTB.
Pa3Hble MOAXO/bI K 10KA3aTEIBCTBY TOXKIECTB.

Hccnedosamenvckas paboma: Kak HalTH KOPEHb MHOTOUJIeHA?

Tpeyroasuuxku. [Ipu3zHaku paBeHCTBAa TPEYIr0JIbHUKOB

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

YpaBHeHHS U CHCTEMBbI YPaBHECHUM

Jluneiinble ypaBHEHHMST M UX cHUcTeMbl. OmnpenelieHHe 4YHciia KOpPHEH
JMHEMHOIO0 ypaBHEHUsA. PellleHue JIMHEWHBIX YpaBHEHUW, COAECPXKALIUMX 3HAK
Moayns. PelieHue nMHENMHBIX ypaBHEHMM C mapaMmeTpamMu. Pemenne 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
IIOCTPOCHHUE UPKYJIEM U JIUHEUKOMU.

OceBasi cummeTpus



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

IIpoexm: cUMMETpHS B OKPYKAIOILIEM MUDE.

MHOroyrojibHUKH U reOMeTpUYeCKHe HEPAaBEeHCTBA

CyMMa BHYTPEHHHX YIJIOB MHOTOYTOJIbHUKA Y BHEIIHHMX YIJIOB BBITYKJIOTO
MHOTOyToJbHUKA. COOTHOHIEHUSI MEXIYy CTOPOHAMHM W YIJIaMH TPEYrOJIbHHUKA.
HepaBenctBo TpeyronpHuka. HepaBenctBo o mnuHe nomaHou. HepaseHcTBO
MEXKy NEPIEHAUKYIIIPOM U HAKJIIOHHOW. PaccTostHue OT TOUKM 10 MPSAMOU.

Hccnedosamenvckas paboma: reoMeTpUIECKUE HEPABSHCTRA.

DOyHKIMHA

[louck oOnmacTu ompeAeleHUss W MHOXECTBAa 3HAYCHUH  (QYHKIUU.
Hcnonb3oBaHre pas3iuyHbIX CIOCO00B 3anmaHus (yHkuuu. Hcenonb3oBaHue
CBOMCTB (YyHKUMU i1 aHaiau3a TrpaduKoB peandbHbIX 3aBUCHUMOCTEH (HyJIU
(yHKUIHH, TPOMEKYTKH 3HAKOMOCTOSHCTBA (DYHKLIUH, TPOMEKYTKHA BO3PACTAHUS U
yObIBaHMS (PYHKIIMHM, HAaNOOJIbIIEE U HAUMEHbIIEe 3HaueHus1 PyHkuun). ['paduxmu,
KyCOYHO-3a/laHHbIEe (DYHKIUU.

HUccneoosamenvckas paboma: cpaBHEHUE CBOUCTB QYHKIIUU U UX TPadUKOB
B 3aBUCUMOCTH OT I1ApAMETPOB.

I'eomeTpH4eckue MecTa TOYEK

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

8 KUIACC

Yucaa v BIYMCICHUSA

KBanparHelii KkOpeHb. DBplnonHeHne omnepauuii ¢ HppalUOHAIbHBIMU
YUCIIAMH.

AJsiredOpanvecKue BbIPpAKEHUA

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

IlenTpajibHasi CHMMeETPUA

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

Ilpoexm: neHTpanbHasi CHMMETPHUS B OKPYKAIOIIEM MHUPE.

YeTbIpéxyroJibHUKH

[lapamnmenorpamm, ero mNpu3HAKK W CcBOWCTBa. [IpsAMOyroabHUK, pPomoO,
KBaJIpaT, UX TMPU3HAKU W CBOWCTBA. Tpanernus. PaBHOOenapeHHas Tpamerus, e



CBOMCTBA W Npu3HaKku. CpeaHss JTUHMS TPEYTOJIbHUKA U CPEIHSS JIMHUS TpaneLuu.
CBolicTBa U NPU3HAKU CIELUATIBHBIX BUJIOB YETHIPEXYTOJIbHUKOB

Hccneoosamenvckas paboma: 3HaAKOMbIE U HE3HAKOMBIE 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 KBAJpPAaTHbIM YpaBHEHUSM, HCIOJIb30BaHUE
METOJla 3aMEHbl IEpPEeMEHHOH. PeleHHMe TEKCTOBBIX 3a4ad aiaredpanyeckum
criocoboM: mepexos OT CJIOBECHOH (OPMYIMPOBKM YCIOBHS 3aJauyd K
alreOpandyeckodl  MOJENM  IIyTeM  COCTaBJIEHMsSI  ypaBHEHHUS;  PELICHUE
COCTABJICHHOIO  ypaBHEHMS;  MHTeprnperauus  pesyinbrara. [ 'paduueckas
WHTEPHIPETALUs YPABHEHUN C ABYMSI IEPEMEHHBIMHU.

Pemenne cucteM ypaBHEHHH, B KOTOPBIX OJHO W3 YPaBHEHHUH HE SIBISACTCS
JUHENHBIM. ['paduueckas HHTEpHpeTaluss pelIeHus YpaBHEHUS C JBYyMs
IIEPEMEHHBIMM M CHUCTEM YypPaBHEHMM ¢ JByMs INepeMEHHbIMHU. PemieHne
HEJIMHEWHBIX HEPABEHCTB U UX CHUCTEM. PelleHne HepaBeHCTB, COAEpKALUX 3HAK
Monyiia. M3o0paxeHue penieHus HEpaBeHCTBA C OJHOM NMEPEMEHHONM M CHUCTEMBbI
HEPABEHCTB HA KOOPJMHATHOW IPSMOM, 3alIMCh PELICHHS C ITOMOIIBI0 CUMBOJIOB.
HepaBeHcTBO ¢ OByMsl MepeMEHHbIMU. ['paduyeckuii METOJ pPELICHHUS CUCTEM
HEPABEHCTB C JBYMs IIEPEMEHHBIMU.

Hccneoosamenvckas paboma: paBHOCWIBHOCTD U CJIEJICTBHE.

Hccnedosamenvckas paboma: rpaduueckas HHTEpHpeTalus ypaBHEHHUH C
JBYMS IEPEMEHHBIMM.

Hccnedosamenvckas paboma: TpabUyeCKUd METOJ PEIICHUS CHCTEM
HEPABEHCTB C ABYMS IEPEMEHHBIMH.

IIpeoOpa3oBanue moaoodust

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

Hccnedosamenvckas paboma: uto Takoe ¢ppaxran’?

Jloka3aTe/ibCTBA HEPABEHCTB

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

HUccneoosamenvckas paboma.: TMHEWNHOE HEPABEHCTBO C OJHOM NEPEMEHHOM
C IapaMeTpoM.

IIpsiMoyroJibHbIE TPEYTOJIbHUKH



Teopema [ludaropa n e€ npuMeHeHue NMpU PEIICHUU MPAKTUYECKUX 3ajad.
Jloka3aTenbCTBO COOTHOWIEHUWA MEXAY NPOMOPUUOHAIBHBIMUA OTpPE3KaMH B
IPSIMOYTOJIBHOM TPEYTrOJIbHUKE (BBICOTA, MPOBENEHHAS W3 BEPIIUHBI IPSIMOTO
yria; METPUYECKUE COOTHOIIEeHUus1). [IpumMeHeHne COOTHONIEHW NpH pelieHuu
T€OMETPUUECKUX  3aJady. |pUroHoMeTpuueckue (QYHKIUHM OCTPOTO  yria
IPSIMOYTOJIBHOT'O TPEYTroJIbHUKA (CHHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC). 3HAUEHUS
TPUTOHOMETpUUYECKUX QyHKIMA s yraoB 30°, 45°, 60°. Pemenue 3amay c
UCITOJIb30BAHUEM TPUTOHOMETPUYECKHUX (DYHKIIMIA.

Ilpaxmuxym: permieHne NpakKTUKO-OPUEHTUPOBAHHBIX 3a7a4.

Mamemamuueckoe copesHoganue: pelICHNE 3a1a4 pa3HbIMU METOJAMH.

DOyHKIMHA

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

Yucsia ¥ BBIYMCJICHUSA: 1eJTUMOCTh

@opMyIMpOBKA ONPEACIECHUSA NEIMMOCTH HALENIO, YUCEJ, CPAaBHUMBIX IIO
JAHHOMY MOJYJIt0. BpinonHeHue peneHuss ¢ ocTatkoM. Jlokas3aTenbcTBO H
IIPUMEHEHUE CBOMCTB CpPABHEHUM MO MOAYIr0. HaxokaeHue OCTaTKoOB CyMMBI U
IIPOU3BEICHUS 110 TAaHHOMY MOJIYJIIO.

HUccnedosamenvckas paboma: NeIuMOCTb.

9 KIIACC

YpaBHeHHS U HEPABEHCTBA

bukBagpaTHble ypaBHEHUs. MeTonbl pPAaBHOCWIBHBIX MpeoOpa3oBaHUiA,
3aMeHbI TIEPEMEHHOM, TPaPUIECKOTO METO/1a MIPU PEUICHUU yYpaBHEHHM 3-U U 4-i
crerneHer. PemieHne HepaBeHCTB, coiepkalumx 3HaK Moayns. HepaBeHCTBO ¢
IByMsl TnepeMeHHbIMH. lIpuMeHeHue rpaduueckoro Meroja pelIeHHs CHCTEM
HEPaBEHCTB C JBYMs NepeMeHHbIMU. Perienue ApoOHO-pallnOHAIbHBIX YpaBHEHUN
u HepaBeHCTB. [TocTpoenue rpadukoB ypaBHEHHI, B TOM YHCIIE C UCIIOJIb30BAaHUEM
uu(ppoBbIX pecypcoB. IlpuBoaWUTHE TIpa@uUecKyr0 HWHTEPHPETALUI0 pELIeHUs
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: pelieHHe 3agad ¢ [apamMeTpamu  —
are0pandecKuM METOJIOM; TpauuecKuM METOIOM.

Pemienue TpeyrosibHUKOB

Teopema CHHYCOB W TeOpeMa KOCHMHYCOB, MX NPHUMEHEHHUE IPU PELICHUU
TPEYTOJIbHUKOB u PAKTUYECKUX 3ajay. CooTHomeHus MEKITY
TpUroHoMeTpuueckumMu (yHkuusmu. Ilpocteitme ¢GopMynbl  npuBeneHUs,
BBIBOJIMIMbBIEC U3 TEOMETPUIECKUX cooOpakennit. Haxoxknenue paanyca onvcanHoOn



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

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

AJaredpanyeckue BbIpaKeHHUs

CreneHs ¢ palioHaIbHBIM TOKA3aTEIIEM.

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

[IpumeHeHue omepay W3BJICUEHUS KOPHS N-H CTENEeHH, UCTHOJIb3ys MpU
HEOOXOJMMOCTHU KaJbKyJIATOp. Bbruncienne 3HaueHus: CTENEHU C palOHaIbHBIM
noka3areneM. OleHKa 3HAYeHUN KOpHSA N-M CTeneHW, 3Hau€HUE CTENEHU C
palMOHAJIbHBIM [OKA3aTeNeM LEJIbIMA YHUCIaMU U JECATUYHBIMU JPOOSIMHU.
CpaBHEeHHE W YHOPSAOYMBAHHE pPAIMOHATIBHBIX M HPPALMOHAIBHBIX YHCET,
3allMCAaHHBIX C TOMOIIBI0 KOpHA N- CTENEeHH, CTENEeHH C paloOHaJIbHBIM
nmokasareneM. BpIONHEHHE TOXACCTBEHHBIX MPEoOpa30oBaHU  BBIPAKECHUH,
COZEp KaIINX KOPEHb N-i CTENEHH, CTENIEHD C PAIllHOHATBHBIM MTOKA3aTEIIEM.

Iloxo0ue TpeyroibHNKOB

Teopembl 0 NPOU3BEACHUM OTPE3KOB XOpPJI, TEOPEMBI O IPOU3BEACHUU
OTPE3KOB CEKYIINX, TEOpEMa O KBaJpaTe KacaTelbHOM, TeopeMbl UeBbl 1 MeHenasl.
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
MPAKTHUYECKUX CUTYaIUsX.

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

DOyHKUIMHA

[Tonsitne «dynkuus». IlpumeHeHne CBOWCTB (GYHKIMWA: HYIU (QYHKIUH,
NPOMEXYTKA 3HAKOMOCTOSHCTBA (PYHKIMM, TPOMEKYTKH BO3pACTaHHs U
yObIBaHMS (PYHKIMHU, YETHbIE U HEYETHbIC (DYHKIIMH, HAUOOJbIlIEe U HAUMEHbILIEEe
3HaueHud (yHKUMM Tpu penieHuH 3aaad. lloctpoenue rpadgukoB ¢GyHKUMA c
noMoIneo npeodpasoBanuii Buaa: f(xX) —f(x) + a; f(x) — f(x + a); f(x) — kf(x),
fO) —=f( x ), F6) — [ 1(x) |.

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

[lapamnenbHOCTh M MEPHEHAUKYJISIPHOCTh TPSIMBIX  (depe3  yrioBoOi
K03 buLreHT).

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

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

IIpaBuibHbIE MHOTOYT0JIbHUKHA. OKPYKHOCTH 1 MHOTOYTOJIbHUKH

[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.

JIBHKEHMSI TIIIOCKOCTH

[lenTpanbpHas cumMmerpusi. LlenTpanbHO-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.
KoMno3unmu nmxeHuil (mpocteiiimuie npumepsl). llpuMeHeHne B pelIeHUH
r€OMETPUYECKUX 3a/1a4.



Hccnedosamenvckas paboma (¢ ucnoniv3osanuem npocpammHbuiX cCpeocms):
KOMITO3UIIMSI IBH>KEHUM.



INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATHI

1) nampuomuuecko2o 60cnumaHusi:

- 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) epaxcoanckoeo u 0yX08HO-HPABCMBEHHO20 80CNUMAHUSL:

TOTOBHOCTb K BBIMIOJIHEHUIO OOS3aHHOCTEH TpakJaHWHA M pealn3allfil €ro
npaB;, TPEACTaBICHWE O MaTeMAaTUYECKUX OCHOBaX (DyHKIMOHUPOBAHUS
pa3IMYHBIX CTPYKTYD, SBICHHUH, MPOIEAYp TPa)XITaHCKOTO OOIIeCcTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTh K 00CYKJIEHUIO 3TUYECKUX IPOOJIEM, CBSI3aHHBIX 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 MaTEeMaTHUYeCKOW HAIMpaBJICHHOCTH, OCO3HAHWE BaKHOCTU
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 YUYETOM JIMYHBIX HHTEPECOB U  OOIIECTBEHHBIX
MOTPEOHOCTEH;

4) acmemuueckoeo ocnumanus. ClIOCOOHOCTb K SMOIIMOHATBHOMY
U OCTETHYECKOMY BOCTIPHUATHIO MATEeMAaTUYECKUX OOBEKTOB, 3a1ad, PELICHHH,
paccyX/IeHU; yMEHHE BUJIETh MAaTeMaTHYECKUE 3aKOHOMEPHOCTH B NCKYCCTBE;

5) yemHocmu HayyHo20 NO3HAHUA: OpPUCHTAIUS B JCSITENbHOCTH Ha
COBPEMEHHYIO CHCTEMY Hay4YHBIX MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS YEJIOBEKA, MPUPOJABI U OOLIECTBa; MOHUMAaHHE MaTEeMaTHUYEeCKONM HAayKu
KaK cQepbl YeI0BEYECKOM N1eATEIbHOCTH, STAllOB €€ Pa3BUTHUSA U 3HAYMMOCTHU JJIs
pa3BUTUSl UMBUIM3ALMHU; OBJIAJICHUE SI3bIKOM MaT€MaTUKU U MaTeMaTH4YeCKOU
KyJIbTypOH Kak CpEACTBOM  TMO3HAHUS  MHpa; OBJAJEHHUE  HABBIKAMHU
UCCIIeIOBATENLCKOM NeATEeIbHOCTH;

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



¢usnyeckass aKTUBHOCTH), COPMHUPOBAHHOCTH HAaBBIKA peQIEKCHM, MPU3HAHUE
CBOETO IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPYyroro 4eJoBeKa;

7)  9Kon02U4eCcKoeo  60CNUMAHUA: ~ OPHUEHTAllMsl HAa  IPUMEHEHUE
MaTeMaTUYeCKUX 3HAHWM i1 pemieHus 3ajad B 00JIaCTU  COXPaHHOCTH
OKpYXaIomel Cpepl, IUTAHUPOBAHWE TIOCTYNKOB M OIICHKA HMX BO3MOXKHBIX
MOCJICICTBUMA JIJIT  OKPY’KAIOIICH Cpenbl; OCO3HAaHWE TJIOOAIBHOTO XapakTepa
HKOJIOTHYECKUX MPOOJIEM U ITyTeH MX PEIICHHUS,;

8) adanmayuu K U3MEHAIOWUMCS YCIIOBUAM COYUAILHOU U NPUPOOHOU CPEObL:

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

9) socnumanus UHGOPMAYUOHHOU KYTbMYPbL:

MPOSIBJICHHE WHTEpeca K HWCIOIb30BAHUIO ITU(GPOBBIX TEXHOJIOTHUH IS
ONTUMHU3AIMK TPOILIECCOB TMOWCKA, aHaliu3a, 00pabOTKH, cOo3daHusd, Mepeaadyu
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 MPUMEHSATH 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 Oeticmeust:

BBISIBIIATh M XapaKTePU30BaTh CYIIECTBEHHBIC MPHU3HAKH MATEMaTHYECKUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpe/ICIICHNS TIOHATHH, YCTAaHABIMBAThL CYIICCTBEHHBIN MPU3HAK KIIACCHU(UKAIUH,
OCHOBaHWSI JiJ1s1 0000IICHHS ¥ CPAaBHECHHSI, KPUTEPUHU TIPOBOUMOTO 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 KpUTEPUHU 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), TMPOBOJIUTH CAMOCTOATEIBHO JIOKA3aTE€IbCTBA MaTEMaTHUYECKHX
(GbakToB, BBICTpPAWBaTh ApTyMEHTAIIMIO, MPUBOJAWTH MPUMEPHI U KOHTPIPHUMEPHI,
NPUMEHSATh METOJ] MaTeMaTU4YeCKOM WHIYKIHUHU, OOOCHOBBIBATH COOCTBEHHBIE
paccyXJ1eHus;

BBIOMpaTh crnoco0 pemnieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BAPUAHTOB  pEILICHUSA, BbIOMpAaTh Hauboyiee MOAXOAAIIMA C  y4eTOM
CaMOCTOSITENTFHO BBIJICIEHHBIX KPUTEPHUEB).

2) Bazosvie uccnedosamenvckue Oeticmseusi.

UCTIONB30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUI WHCTPYMEHT TO3HAHUA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABJIMBATh HCKOMOE U JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIIMIO, MHEHUE;

IPOBOAUTH IO CAMOCTOSITENIFHO COCTABICHHOMY IIJIaHY OKCIIEPHUMEHT,
UCCIIEIOBAaHNE TI0 YCTAaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTUYeCKOTO OOBEeKTa,
3aBUCUMOCTEH 00BEKTOB MEKIY COOOMH;

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

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IIpolecca, a TaKXKe BbIABUIATH
IPEIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIOBUSX.

3) Paboma c ungpopmayueti:

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

BBIOWpATh, aHAJM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB U (JOPM MIPEICTABICHHUS,;

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

OLICHWBATh HAJCKHOCTh MH(OpPMAIMU MO KPUTEPHSM, MPEATOKESHHBIM HITU
c(hOopMyITMPOBAHHBIM CAMOCTOSITETIHHO.

2. KoMMyHMKATHBHbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eiiCTBUS:

BOCIIPUHUMATH U (OPMYJIUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU H
HensiMu - OOIIEHUs], SCHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B



YCTHBIX W MHUCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOAYy PELICHUs 3a/JauH,
KOMMEHTHPOBATh IIOJIy4EHHBIN PE3YJITAT;

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>KMBaTh pa3iNuMe W CXOJCTBO MO3ULUNA, B KOPPEKTHOM (opme
dbopMynTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,

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

IIOHMMAaTh M HCIIOJIb30BaTh NIPEUMYIIECTBA KOMAHIHON M WHAMBUAYAJIbHOU
paboThl MpU pEIIEHUWH YYEOHBIX MaTEeMaTUYECKUX 3aJad, NPUHUMATh LEJb
COBMECTHOM JeATEIbHOCTH, IUIAHMPOBATh OPraHU3aldi0 COBMECTHOM paloTHI,
pacnpenensiaTh BUIbl padOT, JAOroBapHBaThCs, OOCYKIaTh MPOLIECC U PE3YNIbTAT
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 KauecTBO CBOEro BKJIaJa B OOWIMH pe3yabTaT 110
KpUTEpHUSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUS.

3. PeryasiTuBHBbIC YHHMBEpCaIbHbIE y4eOHbIE 1eCTBUA

1) Camoopeanuzayus:

BBISIBJISITH IPOOJIEMBI JJIsi PEIICHUS B JKM3HEHHBIX U yYEOHBIX CUTyalUsX,
OPUEHTHPOBATHCS B PA3IMUYHBIX MOAXOJaX MPUHATHUS pelleHn (MHAUBUAYaAIbHOE,
IPYIIIOBOE);

CaMOCTOATENIBHO COCTABJIATH IUIAH, aJrOPUTM pELICHUS 3aJadd (MU €ro
4acTb), BBIOMpATh CMOCOO pEHIEHUS C YYE€TOM HMEIOIIUXCA pPeCcypcoB U
COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHPOBaTh M KOPPEKTHUPOBATH BapHaHTHI
pELIeHH ¢ y4eTOM HOBOM MH(MOPMALIHH.

2) Camokonmponw:

BJIAJIETh CIIOCO0AMHU CaMOMPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ynbrara
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHBbI B JIEATEILHOCTh 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 OMOLIMHU MPU H3YYCHHUH MATEMAaTUYECKUX OOBEKTOB U (PaKTOB,
JaBaTh YMOIIMOHAIBHYIO OLIEHKY PELICHHUS 3aJa4u.

HPEAMETHBIE PE3YJIbTATBI

7 KUIACC:

1) HMcnonb3oBarh MOHSATHUS MHOXKECTBA HATypajdbHBIX YHCEN, MHOXECTBa
LEJIBIX YKCEeI, MHOKECTBA PAlIMOHAIIBHBIX YUCEN IIPU PEIICHUH 3a]1a4, TPOBEACHUN
paccyxkaeHui U JokazaTenabCTB.IloHMMATh U OOBSACHATH CMBICH MNO3UIIMOHHON
3alUCU HATYPAJIBHOTO YHUCIA.

2) BoinonHATh, coueTass yCTHbIE M MHMCbMEHHBIC MPUEMbl, apu(MEeTHUECKHUE
JIEWCTBUS C PAllMOHAIBHBIMU YUCJIAaMU, UCIIOJIb30BaTh CBOMCTBA YHCEI U MPABUIIA
JNEWCTBUM, IPUEMBI PALIMOHAIBHBIX BBIYUCICHUN.

3) BBINONHATH IEUCTBUS CO CTENEHAMH C HATYPAJbHBIMU MTOKA3aTEISIMH.

4) HaxoauTh 3HAUYEHUS] YUCIIOBBIX BBIPAKEHUM, COAEPKAINX PAITUOHATBHBIC
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) Okxpyriarh 4uciia € 3aJaHHOM TOYHOCTBIO, a TaKXke IO CMBICIY
MPAaKTUYECKONM CUTyallud, BBINOJHAThE MPUKUJIKY U OIEHKY pe3ysibTaTa
BBIYMCJICHUW, OLICHKY 3HAYEHWW YHCIIOBBIX BBIPAXKEHHM, B TOM YHUCJIE IMpHU
pelIeHNU MPAKTUYECKUX 3aad.

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

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

8) [IpuMeHsTh NpU3HAKK ASTUMOCTH Ha 7 1 13.

9) PackiagpiBaTh HA MHOXKHUTENIM HATypadbHbIC YUCIIA.

10) CoOogHO omepupoBaTh MOHATHUSMH: YETHOE YHCIIO, HEYETHOE YHUCIIO,
B3aMMHO MPOCTHIE YHCIIA.

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

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

13) HWcnonws3oBaTh aireOpandeckyrd TEPMHHOJIOTMIO U  CHUMBOJIUKY,
MIPUMEHSTH €€ B MPOIIeCCEe OCBOEHUS yueOHOTO MaTepHalia.



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

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

16) CoctaBniATh W pemiaTh JMHEWHOE YpPABHEHUE WJIM CHCTEMY JIMHEHHBIX
YpPaBHEHUH TIO YCJIOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJla4dl TOJy4YeHHbI pe3ynbrar. CTpouTh Tpapukyd JMHEWHBIX
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) Ilonumarp rpaduueckuii cmoco0 TPENCTAaBICHUA MW aHalu3a
uHbOpMallMy, W3BJIEKAaTh M MHTEPHOPETUPOBATH HHGOPMALMIO U3 TpapuKOB
peanbHBIX IPOLECCOB U 3aBUCUMOCTEM.

20) Hcnonw3oBaTh CBOWCTBa (PyHKUMH Uil aHalu3a IpadUKOB peanbHbBIX
3aBUCUMOCTEN (HyIH (DYHKIMHM, NPOMEXKYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
IIPOMEKYTKHA BO3pacTaHusi U yObIBaHMS (DYHKIIMHM, HAuOOJIbLIEE MU HAUMEHBIIEE
3HAYEHUA (PYHKIUN).

21) Ucnonw3oBaTh TpaduKu 7 UCCIAETOBAHUS MPOIECCOB U 3aBUCUMOCTE,
IIPU PEIlIeHUH 3a7a4 U3 IPYTUX YYEOHBIX IPEAMETOB U peabHOM KU3HHU.

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

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

24) BnageTp TNOHSTUEM KacaTe€JbHOW K OKPYKHOCTH, TOJIb30BaThCS
TEOPEMON O MNEPIEHIUKYISIPHOCTA KacaTeIbHOM W pajanyca, MPOBEIEHHOIO K
TOYKE KaCAHMSI.

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

26) Jloka3pIBaTh U NPUMEHSATh MPOCTEHIINE Te€OMETPUUYECKUE HEPaBEHCTBA,

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



1) TloHnMaTrh ¥ WCHOJIB30BATh MPEACTABICHHUS O PACIIMPEHUU YHUCIOBBIX
MHOYECTB.

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

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

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

5) CB00OgHO omnepupoBaTh MOHATHEM OCTaTKa MO MOZYJIO, NPUMEHATH
CBOMCTBA CpaBHEHUH MO MOJYJIIO, HAXOJIUTh OCTATKA CyMMBI U MPOU3BEIEHUS 10
JAHHOMY MOZYJIIO.

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

7) IlpuMeHsITh OCHOBHOE CBOMCTBO PAIIMOHAIBHOU JIPOOH.

8) DBbimonHsATh mNpuBeAcHUE anreOpanyeckux Jpoderl k  oOiemy
3HAMEHATEII0, CII0)KEHHE, YMHOKEHHE, JIEIICHHE allreOpandecKux ApooOei.

9) BbIIOMHATH  TOXIECTBEHHbIE  MPeoOpa3OBaHMS  PAMOHAJIBHBIX
BBIPAKCHUM.

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

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

12) Haxoautb JOMyCTUMBIE 3HAUYEHHSI TMEPEMEHHBIX B BBIPAKECHUSX,
coJiepKallux apupMeTHuYecKrue 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 UCCIENOBAHMS YPABHEHUN U CUCTEM YpaBHEHUH, B TOM YHUCJIE
C MNpUMEHEHHEeM rpadUyecKux TMpeCcTaBIeHUN (yCTaHABIMBATh, HMEET JIH
YPaBHEHUE WM CHCTEMA YPAaBHEHHMM PEIICHHs, €CIIM HMEET, TO CKOJbKO, WU
npoyee).



17) IlepexoauTk OT coBECHOM (HOPMYTUPOBKHU 3a7a4H K €€ aareOpandeckomn
MOJIEI C TIOMOIIBIO COCTaBJICHHS YpPAaBHEHUS WJIM CHUCTEMbl YpaBHEHUH,
WHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]auM MOJTYyYEHHBIN pe3ysbTarT.

18) [IpumeHsATH CBOMCTBA YMCIIOBBIX HEPABEHCTB Il CPABHEHUS, OLICHKH,
pellaTh JUHECWHBIE HEPABEHCTBA C OJIHOW NEPEMEHHOM M UX CHUCTEMBI, JaBaTh
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, ONPeIeNsATh CBOMCTBA (PYHKIINU MO ee rpaduky.

20) Ctpoutb rpaduxu (yHKIUN, ONMUCHIBATH CBOMCTBA YMCIOBOU (DYHKIIMH
no ee rpapuky. Pacrno3HaBaTb OCHOBHBIE BHUJbl YETBIPEXYTOJbHUKOB, HX
AJIIEMEHTBI, MOJb30BATHCS WX CBOWCTBAMU IPU PELIEHUU T'€OMETPUYECKUX 3a/ad.
Pa3znuuaTe npU3HAKU M CBOMICTBA mapajuiesiorpaMma, poMOa M MpsSMOYTOJIbHHKA,
JIOKa3bIBaTh WX M YBEPEHHO MPUMEHATh IMPU PEIICHUH TeOMETPUUYECKUX
3asay.Pacro3HaBath IEHTPAIbLHO-CUMMETPUYHBIE (DUTYpBI UM HCIOJIb30BATh HX
CBOMCTBA MPH PEILICHUH 3a7a4.

21) Bnanetb NOHATHAMU MOA00US TPEYTOJIbHUKOB, KoddduireHTa moaoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJAOOHBIX TPEYTOJIbHUKOB. MIMeTh npecraBiieHue o
npeoOpa3zoBaHuu MoAoOus U 0 NMoAoOHBIX (urypax. Ilonb3oBaThCsi MpU3HAKAMU
no00Msl TPEYroJbHUKOB MPHU PEIICHUH TeOMETpUYecKuX 3anad. Jlokas3blBaTh U
MPUMEHSITh OTHOIIEHUS MTPOTNOPIHUOHATILHOCTU B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
JlokaspIBaTh U IpUMEHATh Teopemy Daneca. [I[puMeHaTs mogodre B MPaKTUYECKUX
3a/1ayvax.

22) BpBOguTh M WCHOJB30BaTh MpocTediue (GopMynbl i TUIOMIAAH
TPEYroJIbHHUKA, TapajljiesiorpaMma, poMOa U Tpanenuu. Beraucnsath (pa3iuyHbIMUA
cnoco0aMu) IUIOMIAAb TPEYroJdbHUKA U IUIOIAAM MHOTOYTOJBHBIX (UTYD
(moJIB3ySICh, TA€ HEOOXOIUMO, KANBKYIATOpOM). [I[puMeHsATh MeTO TUIOIIAAeH IS
penieHus 3aa4. 3HaTh OTHOIIECHUE MJI0Iael MOA00HBIX (GUTYp U IPUMEHATH NPU
pemieHnu 3aaa4. [[puMeHsATh MOTy4YeHHbIE YMEHUS B PAKTUYECKUX 3a7a4ax.

23) [IlpumeHsiTh TOJY4YECHHBbIE 3HAHWS Ha MPAKTUKE — CTPOUTH
MaTeMaTUYeCKHe MOJEIM JUIsl 3aJa4 peaJbHOM KU3HU U  NPOBOJUTH
COOTBETCTBYIOLLIME BBIYMCICHUS C MPUMEHEHHEM MOJO00US W TPUTOHOMETPHUH
(TOJIB3YSICh, T/I€ HEOOXOAMMO, KAJTbKYJISITOPOM).

9 KUIACC

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



paIMOHAIBHBIM MOKA3aTEeeM, WCIOJIb3YS TPU HEOOXOTUMOCTH KaIbKYJISTOD,
MPUMEHSITH CBOMCTBA KOPHS N-i CTETIEHU, CTENIEHU C PAIIMOHAIILHBIM TTOKA3aTeeM.

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

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

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

5) PacknaneiBaTh KBaJIpaTHBIN TPEXUJieH HA JUHEHHBIC MHOKUTEIIH.

6) PemaTh HeCI0XKHbIE KBaJIpaTHbIE YPABHEHUS C TTAPAMETPOM.

7) PemiaTh HECI0KHBIE CUCTEMbI HETMHEHHBIX YPABHEHUH C TTapaMETPOM.

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

9) IIpoBOaUTE HCCIIENOBAaHUS YPABHEHUI U CHCTEM YpaBHEHUH, B TOM YHUCJIE
C TMNpUMEHEHHEeM rpaduyecKux Mpe/cTaBieHud (ycTaHaBIMBaTh, HMMEET JIU
YpaBHEHHE WM CUCTEMA YpPAaBHEHUW PEIICHUS, €CIHM HMEET, TO CKOJIbKO, U
npouee).

10) Pemiath TEKCTOBBIC 3a1a41 AJIT€OPaudeCcKUM CIIOCOOOM.

11) Ucnonbs3oBaTh ypaBHEHHSI, HEPABEHCTBA U UX CUCTEMBI JJISI COCTABJICHHUS
MAaTEMATUYECKOW MOJIEIM PEATbHOM CHUTyallud WM NPUKIAJIHOW 3aJauH,
MHTEPHPETUPOBATH NOJYYCHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

12) CBOOOIHO OIEpPUPOBATH MOHSATHUSMU: 3aBUCUMOCTH, (PYHKIHUS, Tpaduk
byHKIMKA, TpsMas MOPONMOPIMOHATIBHOCTh, JIMHEWHAass GYyHKIUS, OOpaTHas
MPOTOPIIMOHANILHOCTh, Mapadosia, Tunepo0oia, KyCouHo-3a1aHHast PyHKITHS.

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

14) Pacno3naBath KBagpaTuuHyl0 (QYHKIUIO 10 QopMmyse, TPUBOAUTH
pUMEPHI KBAAPATUIHBIX (HYHKIMHA U3 peaTbHOM KU3HU, PU3UKH, TEOMETPHH.

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

16) Crpouth rpaduk KBaapaTHUHOW (YHKIIMH, OIKCHIBATH CBOWCTBA
KBaJpaTUIHON (YyHKIIMH 10 €€ rpaduky.

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

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



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

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

21) 3amaBaTh MOCIEAOBATEIBLHOCTH Pa3HBIMU CIIOCOOAMU: OINMUCATEIBHBIM,
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) M3o6paxkaTh 4i€Hbl MOCIEIOBATEIBHOCTH TOYKAMHM Ha KOOPIWHATHOU
IJIOCKOCTH.

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

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

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

27) IlpuMeHsTh METOJT MATEMATUYECKOM MHAYKIUHU TIPU PEIICHUU 3a]1a4.

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

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

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

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

32) HMcnonp30BaTh TEOPEMBI O BIIMCAHHBIX yriaxX, yrjiax MEXAY XOpAaMH
(CeKyIIMMM) U yTiIe MeXAY KacaTeJIbHOM U XOPAOW MPU PEIIEHUN T€OMETPUYECKUX
3ama4. Jloka3plBaTh M NMPUMEHSATH TEOPEMBI O MPOU3BEACHUH OTPE3KOB XOPI, O
MPOU3BEJCHUU OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

33) Bnaners moHSTHEM KOOpPIMHAT Ha IMJIOCKOCTH, pabOTaTh C YpaBHEHHEM
npsMOl Ha TMJIOCKOCTH. Bnanerb MNOHATUSMU yriaoBoro koddp¢uiueHta u
CBOOOJHOTO YJI€HA, MOHUMATh HUX TEOMETPUUYECKHH CMBICI U CBS3b YIJIOBOTO
ko3 duimeHTa ¢ BO3pacTaHUEM U YObIBaHMEM JIMHEMHON (QYHKIUH. YMETh



pemarb METOJOM KOOpPAMHAT 3aJadyd, CBA3aHHbIE C MApPALIEIbHOCTBIO U
MEPIEHIUKYJIAPHOCTBIO MPAMBIX, MEPECEUCHUEM MPSAMBIX, HAXOXKJICHHEM TOYEK
MIEPECEUECHUS.

34) BeiBOAWTH M BIAJE€Th YpaBHEHHUEM OKPYKHOCTU. MCronb3oBaTh METO
KOOpPAMHAT Ul HAXOXKICHHUs IEPECEUCHHUN OKPYKHOCTEM M MNpsMbIX. Braners
dbopMynaMu paccTOSHUSL OT TOYKH JO MPSIMOM, TUIOIIAIM TapajuieiorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpPHUEHTUPOBaHHOW Iomaau. llomp3oBaThCs
METOJOM  KOOpJIMHAT Ha IUIOCKOCTH, IPUMEHATh €ro IpU  PpPELICHUU
F€OMETPUYECKUX W TMPAKTUYECKUX 3anad. lIpuMeHATr MeToj KOoopAWHAT B
MIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKHUX 3a7adax.

35) Brnaners noHaTtueM BeKkTOpa. YMETh CKJIAAbIBaTh U BBIYUTATH BEKTOPHI,
YMHOaTh HAa YHUCJO, BIAJETh NpaBUIaMH TPEYTrOJbHUKA M IapajuiesorpaMmma.
Bnanetps NpakTUYECKMMHU WHTEPHPETALMSIMU BEKTOPOB. YBEPEHHO MOJIb30BAThCS
KOOpJIMHAaTaMH BEKTOpa. Bianerp ClI0oKeHHMEM ¢ BBIUUTAHUEM BEKTOPOB,
YMHOKEHHEM BEKTOpa Ha YMCIO B KoopauHaTtax. MiMeTs npencraBienue o 6asuce
(Ha mockocty). PackiageiBaTh BEKTOPHI 10 Oa3zucy. PackianpiBaTh BEKTOPBI CUJI C
NIOMOILBIO NPOELUUPOBAHUS U TPUTOHOMETPUUYECKHX COOTHOUIEHUH. lIpuMeHsaTh
MOJTyYEHHBIEC 3HAHUA B IPOCTEHIINX (PU3NYECKUX 3a7a4ax.

36) Brnanetrb nmoHATHEM CKASIPHOTO MPOMU3BEICHUSI BEKTOPOB, IOHUMATh €T0
F€OMETPUYECKH CMBICI U YBEPEHHO IIOJIb30BaThCA €ro BBIPAKEHUEM B
JIEKAPTOBBIX KOOpJAWHATaX. 3HATh JUCTPUOYTUBHOCTH CKAJISPHOrO MPOU3BEIACHUS
U €ro CBs3b ¢ npoenrpoBaHueM. [I[puMeHATh cKansipHOE MPOU3BEICHUE BEKTOPOB
JUISl HaxOKJEHUsS JUIMH M YIJOB. PemaTe reoMeTpuyeckue 3aJadd ¢ MOMOUIBIO
CKaJISIPHOrO Ipou3BeAeHus. Vcronb30BaTh CKaISIPHOE MTPOU3BEIECHUE BEKTOPOB B
anredpanueckux u (pU3nYecKux 3agavax.

37) Buagerb HOOHATUSMHM  NOPABUIBHOIO  MHOTOYTOJbHUKA,  JJIMHBI
OKPYXHOCTH, JIJUHBI IYT'M OKPYXHOCTH M PaJUaHHON Mepbl yIia, BBIYHCIATH
miom@aae kpyra u ero yacred. [lomnumars cmbeicn uyucna 7w IlpumeHsarts
MOJIyYeHHbIE YMEHHUS NPHU PEIIEHUU MPAKTUYECKUX 33a7ad. 3HATh HCTOPUYECKHUE
CBEACHUS 00 U3MEPEHUH IITUHBI OKPYKHOCTH U IJIOLIAAN KPYTa.

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

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



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
JJIeKTPOHHbIE
No 1/ HaumeHoBaHue pa3iesioB M TeM KosaunuyecTBo OcHoBHOe OcHOBHBIE BUIbI (undposbie)
gt NPOrpamMMbl 4acoB coJep:KaHue AeATeIbHOCTH o0pa3oBaTe/bHbIE
pecypcsl
Uctopus
BO3HUKHOBEHUS U
pa3BUTHS
TrE€OMETPUH.
[TonsTus:
aKcuoMma,
Teopema, Cemunap: u3
CBOMCTBO, HUCTOPUH
IIPU3HAK, BO3HUKHOBEHUS U
JI0Ka3aTeNbCTBO, pa3BUTHSA
OnemeHThl ucTopuu. O0IIKE TOHATUS 10 OIpeIeTICHNUE. reomeTpun. MuHn-

reoMeTpun. OCHOBHbBIE PUTYPBI

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

HUCCICIOBAHUEC: UTO

TakKoe, TeOpeMa,

CBOWCTBO, MPU3HAK,

J0Ka3aTCIbCTBO,
OMpCACIICHUC




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

Yucna u BeIuUCiIeHus. JleTuMoCTb.
CroKeTHBIE 3aa41

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
CIOKETHBIX 3aj71a4

Uccnenoparensckas
pabora: 1eIMMOCTh
Y €€ CBOMCTBA.
Huckyccus:
COOTHECEHHE TUTIA
3a[1a4M U MOJICIH.
CpaBHeHuHe
apudmernyeckoro
U anreOpanvdeckoro
METO/JIa PEIICHHS
3aJ1a4; TOCTOMHCTBA
Y HEIOCTATKH.
MaremaTtuueckoe
COpPEBHOBAHUE —
perieHne
CIOXKETHBIX 33124
pPa3HBIMH METOIaMHU




TpeyronsHuku. IIpusHaku paBeHcTBa
TPEYTOJIbHUKOB

Anrebpanyeckue BbIpaXXEHUS
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TpeyroybHUKA.
PaBHbIe
TPEYTrOJIbHUKH B
r€OMETPUUYECKUX
KOH(pHUTypaIusX.
IIpusnaku
paBeHCTBa
TPEYrOJIbHUKOB.
IIpu3naku
paBeHCTBA
MPSAMOYTOJIBHBIX
TPEYroJIbHUKOB.
[lepnenaukynsp u
HAaKJIOHHAas
[IpencraBnenue
3aBUCUMOCTH
MEXIY
BEJIMYMHAMU B
Buzie GopMyIIbl.
Crenenu,
MHOTOYJICHBI,
npeoOpa3oBaHue
MHOTOYJICHOB,
JIEUCTBUSA C
MHOT'O4YJICHaMH.
MHorouieH
CTaHJApPTHOTO
Buga. Ctenenn
MHOTOYJICHA.
Kopnau

[IpakTukym no
PEIICHUIO 3a/1a4.
HccnegoBanue:
paBHBIC
TPEYTOJIBHUKHU 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.
JlokazaTenbCTBO
TOXJ1ecTB. Pa3Hblie
MOIXOJIBI K
JIOKa3aTeJIbCTBY
TOXJIECTB

CooTtHonieHHs
MEXy CTOPOHAMHU
U yriamMu
TPEYTrOJbHUKA.
Hepagenctpo
TPEYTOJIbHUKA.
HepaseHctBo 0
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 MPAMOUH
MPOrpaMMHBIX
CpEICTB
PaBHOCUIBEHOCTE CaMocTogTeIbHOE
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 ¢
rapaMeTpamu.
Pemenune cucrem
JIMHEHHBIX
YpaBHEHUU
pa3HBIMU
METOdaMH

ypaBHEHUS U
HEPaBEHCTBA C
rapamMeTpamMu 1 ux
CHUCTEMBI.
WccnenoBarenbekas
pabota (B ToM
YUCJIE C
HCIIOJIb30BAaHUEM
«MaTeMaTH4EeCKUX
MaKETOBY):
JIMHEHBIE
YpaBHEHUS,
co/iepxKaIire 3HaK
MOJYJIS.
IIpakTukym no
pPELICHUIO 3a1a4: OT
MPOCTOTO K
CJIO)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 «MaTeMaTH4YeCKNX

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  OPUEHTHUPOBAHHBIX

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

KacarenpHas u

paboTa: B3auMHOE

ceKylIas K pacnosoxeHue
OKPY>KHOCTH. OKPY>KHOCTH U
OKpyXHOCTb, MpAMO
BIMCAHHAs B yTOJL.
ITonck obOnactu Uccnenosarennckas
ompenieNIeHus 1 pabora (c

OyHKINH MHOKECTBA HCII0JIb30BAHUEM
3HAYCHUU «MaTeMaTHYEeCKUX

byHKIMN.

HaKeTOB»)I B TOM




Hcnons3oBanue
Pa3IUYHBIX
CIIOCOOOB 3aTaHUS
byHKIHH.
Hcnoas3oBanue
CBOWCTB (yHKIUI
JUISL aHAJIM3a
rpauKoB
peaTbHBIX
3aBUCHMOCTEH
(mynmu pyHKUIMH,
MIPOMEXKYTKH

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'eomeTpuueckue mecta TOUEK

BzaumHoe
pacmoaoKeHne
OKPYKHOCTH U
MIPSAMOM.

IIpaxTukym:
MIPaKTHUKO-
OPHUEHTUPOBAHHBIE
3aJa4M Ha




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

B3aMMHOC
pacrosoxeHue
OKPYKHOCTH U
MPSMOM.
CamMocTosTebHOe
OTKPBITHE: YTO
takoe I'MT?
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.
Beinonnenue
onepanuii ¢
IIpakTukym no
UPpALOHATIEHBIMU
PELICHUIO 3a/1a4: OT
yuciaaMu. TOYHOCTh
MPOCTOrO K
Uucna u BIYUCIICHUS (KBaIpaTHBIC MPUOJIKEHUS
CIIO)KHOMY.
KOPHH, UppallMOHAIbHBIE YUCIIA, 10 MPPALMOHATIBHOTO Y
UccnenoBarenbekas
CTETICHH ) YHCIIA IPU PELLIEHUHT
pabora.
3anay. OkpyrieHue
KBanpaTtHbie
MPPALMOHATIbHBIX
KOpHHU.
YHCell, IPUKHUIKA
pe3ynbTaTa
BBIUMCIICHUM
HpobHo-
palroHalIbHbIE
BBIPKCHHS.
[IpakTukym no
Cremnenu.
PELICHUIO 3a/1a4: OT
Anrebpanyeckne BhIpaXKEHHUs 4 Brimosnnenue
MPOCTOTO K
TOXIECTBEHHBIX
. CIIO’)KHOMY
npeoOpa3zo—BaHUI
palMoOHANIbHBIX
BBIPAKECHUIN
YeThIpexyroJIbHUKH 8 [Tapannenorpamm, [TpakTukym no




YpaBHEHHS 1 HEPABEHCTBA

12

€ro MpU3HAKU U
CBONCTBA.
[IpsamMoyroyibHUK,
pomO, KBaapar, ux
MPU3HAKU U
cBorcTia. Tpanenus.
PaBHOOeIpeHHAS
Tparenus, eé
CBOMCTBA U NIPU3HAKU
KBanpatHbie
ypaBHEHUS.
Ornpenenenue
PaBHOCHIIBHBIX
YpaBHEHUM.

[IpumeHeHue CBOMCTB

YpaBHEHUH C OJTHON
[IEPEMEHHOM.
Onpenenenue
KOJIMYeCTBa
JIEICTBUTEIIBHBIX
KOpHEH KBaJpaTHOIO
ypaBHeHus. Pemenue
JpoOHO-
panMoHaNIbHBIX
YPaBHEHUH,
CBOJSIINXCS K
JIMHEWHBIM WJIH K
KBaJPaTHBIM
YpaBHEHUSM,
HCTOJIb30BAHUE

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

HccnenoBatenbekast
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
«MaTeMaTHIEeCKUX
MaKETOBY):
rpaduyeckas




METO/a 3aMEHbBI
MePEMEHHOM.
Peenne TekcTOBBIX
3aj1au
anredpandecKum
CIocoO0M: TIepexo/
OT CJIOBECHOH (popmy-
JTUPOBKH YCIOBUS
3a1a4u K
anredpandecKou
MOJIETIH ITyTEM
COCTaBIICHUS
YpaBHEHHUS;, pEIICHUE
COCTaBIIEHHOTO
YpaBHCHHS,
WHTEPIIPETAIHS
pe3yibTara.
I'papuueckas
WHTEPIIPETAINS
YpaBHEHUU C IBYMS
MepPEeMEHHBIMU

WHTEpIpeTaIus
YpaBHEHUU C IBYMsI
MEPEMEHHBIMU.
MoaenupoBanue
Pa3IMYHBIX
CUTyalHi

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

dopMyIIHpOBKa
OTIpeNieNIeHus 1
JI0Ka3a-TeJIbCTBO
CBOWCTB IIEHTPaJIbHO-
CUMMETpPHUY-HBIX
¢uryp. Cpennsist
JIMHUS TPEYTOJIbHHKA.
Cpenusis mTuHUS
Tpaneuuu. Teopema

CaMocCTOSTEIIEHOE
OTKPBITHE: UTO
TaKoe
npeoOpa3oBaHue
moao0ous?
Hccnenosarennckas
pabota (B TOM
qucie ¢
HCIIOJIb30BaHUEM




Jloka3aTenbcTBa HEPABEHCTB

®dareca.
[IponoprimonanbHbIE
oTpe3ku. Brenenne
MMOHSATHUS
npeoOpa3oBaHus
O00MS U ITOJOOHBIX
¢uryp. CooTHOIICHUS
B ITOJIO0OHBIX
¢durypax. 3agaun Ha
HaXO0XKJICHUE
ILIOIIAIH C
HCITOJIb30BaHUEM
pa3OMeHHs Ha YacTu U
JIoCTparBaHue.
Merto mommanci.
OreHKa 3HAYECHUS
BBIPAXKEHHUS C
HCIOJIb-30BaHUEM
HEPaBEHCTB.
IIpuMeHeHne CBOWCTB
HEPaBEHCTB B XOJI€
penieHus 3aay.
Ornpenenenue
PaBHOCHIIBHBIX
HEPaBEHCTB.
JlokazaTenbpCTBO
HepaBeHCTB. Pelienue
TEKCTOBBIX 33734 C
TTOMOIITBIO JIMHEHHBIX
HEPABEHCTB C OJJHOM

«MaTeMaTH4IeCKUX
MTaKETOBY): UTO
Takoe (ppaxran?
[IpakTukym no
pEIIeHUIO0 3a/1a4

[IpakTryeckas
pa0ora:
IIOCTPOEHUE
MoOJenen —
HEPABEHCTBO KakK
MOJIEb PEATbHON
CUTYallHH.
CamocrosiTenbHOe
OTKPBITHE: METOJIbI
JI0OKa3aTeNbCTBA
HEPABEHCTB.
MaremaTtuueckoe
COpPEBHOBaHUE —
peleHne 3aaa4y
pa3HbIMU




HpHMOYFOJ'IBHBIe TPEYTrOJIbHUKU

[IEPEMEHHOM.
Uccnenosanue
JIMHEHHOTO
HEpaBEHCTBA C OAHOM
MEPEMEHHOM C
napameTpoM

Teopema [Tudaropa u
€€ NPUMEHEHHUE.
Joka3aTenbcTBO
COOTHOUIEHUH MEXIY
IIPONOPLUOHAIbHBIMU
OTpe3KaMH B MPSIMO-
YTOJIbBHOM
TPEYTOJIbHUKE.
[Ipumenenne
COOTHOUIEHUH TIPU
pelIeHnn
reOMETPUUYECKUX
3az1ay.
Tpuronomerpuueckue
byHKIMH B
PSIMOYTOJIBHOM
TPEYTOJIbHUKE.

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

[IpakTukym no
PELIECHUIO
[IPAKTUKO-OPHUEH-
TUPOBAHHBIX 33]1a4.
CamocrosiTenbHOe
OTKPBITHE: UTO S
3HAIO MPO
MPSIMOYTOJIbHBIN
TPEYrOJIbHUK?
Maremarnueckoe
COpPEBHOBAHUE —
pelieHue 3aaa4
pa3HbIMHM METO/IaMU

DyHKIMHU

ITouck obmactu
oTpeieNIeHUs 1
MHOKECTBa 3HAYCHU I
¢bynkun. I'padux
byukmm K/X.
OyHkuusa Buaa (ax +

HccaenoBarenbckas
pabota (B TOM
qucIe ¢
HCIIOJIb30BAHUEM
«MaTEeMaTHYECKHUX
MaKETOBY):




b)/(cx + d)

DopmyIUpOBKa
onpeneaeHus
JIEITMMOCTH HAILIEIIO,

4qunceii, CpaBHUMBIX I10

JTAHHOMY MOJTYJIIO.
Brinonnenue
IEJIEHUS C OCTATKOM.

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

9 Yucina v BBIYUCICHUS: ASIIUMOCTh Jloka3aTenbCcTBO U MTOMCK OCTaTKOB
IIPUMEHEHNE CBOMCTB CYMMBI U
CpaBHEHUH I10 MIPOU3BEIAECHHUS 110
MOZYJIIO. MOZYJIIO.
Haxoxnenue MaremaTnueckoe
OCTaTKOB CYMMBI U COPEBHOBAHUE —
MPOU3-BEAECHUS 110 peleHne 3a1ay Ha
JTAaHHOMY MO/TYJTIO JIETTMMOCTh 1
CpaBHEHUE I10
MOZYJIIO
Brniucannbie u [IpakTukym no
10 Brnucannbie n onucaHHbIe LHEHTPAJIbHBIE YIJIbI. pPELIEHUIO 3a/1a4: OT
YETHIPEXYTOJIbHUKHU Yriasl Mexay MPOCTOTO K
XOpJIaMH U CII0KHOMY




CEKYIIUMHU.
Brmicanneie u
OIMCaHHbIE
YETHIPEXYTOJbHHUKH.
Bzanmuoe
pacroioKeHue ABYX

OKPYKHOCTEH
Hccnenosarenbekast
abora:
Brinosinenue b
N YeTbIpexyroJbHUKH
IToBTOpenue, o6o0IIEeHNE, HCCIIEI0BATEIBCKON
11 3 U OKPY>KHOCTH
cucTeMaTu3anus paboTsl. BeinonHenue
IIpoexr:
Y 3aIMTa IIPOEKTA
YeTsIpexyrojJbHUKU
U OKPY>KHOCTH
OBHIEE KOJIMYECTBO YACOB 110 68

IHPOI'PAMME




9 KJIACC

Ne
n/n

HaumenoBaHue pa3jiesioB u

TeM NMPOrpaMmbl

YpaBHEHUS U HEPABEHCTBA C
apaMeTpoM

Pemienne TPCYIrOJIbHUKOB

KoanuecTtBo
4acoB

OcHoBHOE
coJepraHue

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

DopMyiibl
npuBeaeHus. Pemenne
MIPaKTUYECKUX 3a7a4 C

OcHOBHBIE BUIBI
JeATeJIbHOCTH

CamocrosiTenbHoe
OTKPBITHE: peIlIeHNE
YPAaBHEHUH C IapaMETPOM.
IIpakTHKyMBI IO PELICHUIO
3aJa4: OT MPOCTOro K
CIIO)HOMY — APOOHO-
palroHaIbHbIC YPaBHEHUS
U HEPaBEHCTBA C
apaMeTpoM.
HccnenoBarensckue
paboTHI: pelIeHne 3a1a4 ¢
napameTpamu —
anredpanvyeckuM METOI0M;
rpadgudeckuM MeTo10M (B
TOM YHUCIIE C
HCII0JIb30BaHUEM
«MaTeMaTH4YeCKUX
MTaKETOBY)

[TpakTUKyMBI IO PEIICHUIO
3a1a4. MatemaTuueckoe
COpPEBHOBAHHE — PELICHHE

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl




HCIIOJIb-30BaHUEM
TEOpPEMBbI KOCUHYCOB U
TEOpPEMBbI CHHYCOB.
®opwmyia ['epona.
dopmya miomaIu
BBIITYKJIOTO
YEeTHIPEXyTrOJIbHUKA.
COOTHOILIEHUS MEXKTY
TPUTOHOMETPHYCCKUMHU
GbyHKIHAMU.
[Ipocreiimme hopmybl
MIPUBE/ICHUS U3 T'€0-
METPUUYECKUX
COOOpaKeHHI.
Pewenne 3amau ¢
KCIIOIb30BaHUEM
TEOpEeM KOCHHYCOB U
CHUHYCOB, HaAXO0XKJICHHE
paanyca onmMcaHHOU
OKPYXKHOCTH

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

AnrebpanuecKue BhIpaXKEHUS

10

Crenens ¢
panoHaIbHBIM
[IOKAa3aTeJIeM.
Omnpenenenne KOpHs n-
1l CTETIEHU U CTETIEHH C
panoOHaIbHBIM
MIOKAa3aTEeJIEM.
[IpumeneHne
orepaiy U3BJIeUeHuUs
KOpHS N-i CTENEHH,

[IpakTUKyM O peLIeHUo
3a7a4: OT IPOCTOrO K
CII0KHOMY.
MaremaTtrudeckoe
COPEBHOBAaHUE




HCIIOJIb3YS IIPU
HEO0XOIUMOCTH
KaJIBKYJIATOP.
Brruucnenue 3HaueHus
CTEIIEHU C PaLuo-
HaJIbHBIM IIOKA3aTEJIEM.
Onenka 3HaYeHU
KOpHS N-U CTEIICHH,
3HAYEHUE CTEIEHHU C
paloOHaIbHBIM ITOKa-
3aTelieM LEJIbIMU
YUCIaMHU U
JECATUYHBIMU
npo6simu. CpaBHEHUE U
yIopsiA0UMBaHHUE
panro-HaJIbHBIX U
HppAIMOHAIBHBIX
qucell, 3alIMCaHHbIX C
IIOMOILIBIO KOPHS N-U
CTETIEHHU, CTETICHH C
palroHaIbHBIM
IIOKAa3aTeJIEM.
Brinosinenue
TO>I€CTBEHHBIX
npeoOpazo-BaHUMA
BBIPAKCHU,
CoJIepKalIuX KOPEHb
N-I CTENEHHU, CTENEHD C
palroOHaIbHBIM
II0Ka3aTeseM




OTpe3Ku B OKPYKHOCTH

DyHKIMHU

TeopeMmsl 0
MPOU3BEICHUH
OTpPE3KOB XOP/I,
TEOPEMBI O
MPOU3BEICHUHN
OTPE3KOB CEKYIIUX,
TeopeMa O KBajpare
KacaTeJIbHOW, TEOPEMBI
Yesrsl 1 Menemast.
HccnenoBanune, B TOM
YHCIIE C TOMOIIBIO

MU (POBBIX PECYPCOB,
M3y4aeMbIX KOH(pUTY-
pauuii. [Tlpumenenue
JaHHBIX TEOPEM IIpHU
petenuu
TCOMCTPHUICCKUX
3aJ1a4. 3HAKOMCTBO C
MMOHSTHEM F'OMOTETHH,
C €ro NPUMEHEHUEM, B
TOM YHCIIC B
MPaKTUYECKUX
CUTyalusx

ITonsatue «pyHKIMD».
[IpuMeHeHnE CBOWCTB
GbyHKUIMA: HynH
(GyHKINH, TPOMEKYTKH
3HAaKOIOCTOSIHCTBA
(GyHKIUU, TIPOMEXKYTKHI
BO3pacTaHUs U

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

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




yObIBaHUs (HYHKLINH,
YETHBIC U HEYETHHIE
(dhyHKIIMM, HAaHOOIBIIICE
Y HauMEHbIlIee
3Ha4YCHHS QYHKIIUH
MIPU PELICHNUH 33/1a4.
[Toctpoenue rpaduxos
(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
CTETIeHHBIX QYHKIIUN U
MOCTPOEHHE ICKU30B
rpauKOB CTEIIEHHBIX
GbyHKIMH C
HATYPaJIbHBIMH
MoKa3aTesIMH pa3Hoi
YETHOCTH.
Hcnons3oBanue
CBOMWCTB rpaduxoB
CTENEeHHBIX PYHKIUMN C
HaATYpaJIbHBIMH
MOKa3aTeISIMH TIPH
peleHnH 3a1ad.
ITocTpoenue rpagukos
dymkimit y = Vx, y =
Ix,y=|x]|

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

Bektopel. MeToa koopauHaT

[TapannensHOCTH U

CaMoOCTOSTEIIBHOE




MEePHEHIUKYISIPHOCTh
MpSAMBIX (Yepe3
YTJIOBOM
kod(urmeHT).
Haxoxnenue
IepeceueHu i
OKPY>KHOCTEN U
MPSIMBIX B
KOOp/IMHATAX.
dopmyJiia pacCTOSHUSA
OT TOYKH JI0 MIPSIMOH.
IInomanp
napajuieiorpaMma B
KOOpJUHATAaX, MOHSATHE
00 OpHEHTUPOBAHHOM
TLJTOTIATH.
[Ipumenenue metona
KOOPJIMHAT B
MIPaKTHKO-
OpPUEHTUPOBAHHBIX
F€OMETPUUYECKHUX

3aaadax, uCCJICIOBAaHUC

MIPUIIOKEHUS METOa
KOOPJIMHAT B
BEIUHCIINTETEHON
MaTEMAaTHUKE U

OTKPBITHE: KaK PELIUTh
reoMETPUUECKYIO 3aJa4y ¢
MIOMOILBIO annapara
anreops1?
HccnenoBatenbsckas padoTta
(B TOM UmCIE C
HCII0JIb30BaHNUEM
«MaTeMaTH4YeCKUX
[IAKETOB»): PELIEHUE
IIPAKTHKO-
OpPUEHTHUPOBAHHOMN
reoMeTpU "4eCcKOi 3a1aun
METO0M KOOP/IMHAT.
MaremaTtnueckoe
COpPEBHOBAHHE — PELICHUE
reOMEeTPUYECKUX 3a1a4

pPa3sHBIMU ME€TOJaMU

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

MHOTI'OYT'OJIbHUKH

BBIYMCIICHUEC UX

NepPUMETP U IJIOLIAAb




YucnoBsle IOCIEN0BATENBHOCTH
Y TIPOTPECCUH

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

Onpenenenue BUI0B
MOCJIENOBATEILHOCTEMN:
OrpaHUYCHHAs
IOCJIENOBATENHHOCTbD,
MOHO-TOHHO
BO3pacTaroIas
(yObIBarotmas)
IOCJIe10-BaTEIbHOCTb.
IIpencraBnenune
OECKOHEUHBIX
MEPUOINYECKUX
npobeii B BUIE
OOBIKHOBEHHBIX.
3HAKOMCTBO C
MOHATHEM CXOIUMOCTH
IOCJIEJOBATEILHOCTH,
Hax0JICHUE CYMMBI
OCCKOHEYHO
yOBIBarOIIeH
F€OMETPUUYECKON
MIPOTPECCUMU.
[Ipumenenue metona
MaTeMaTHYeCKON
WHIYKITHHA

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

HccnenoBarenbckas
paborta: noseqeHue
IIOCJICIOBATEILHOCTEH — OT
TUIOTE36I 10 JOKa-
3arenbeTBa. Juckycens Ha
OCHOBE pEIICHUS 3a/1a4:
sBisgeTcsa 1u MMUAU
YHUBEpCAIbHBIM?
CaMocTosTeIbHOE
otkpbiTie: MMMU — MeTox
JI0KA3aTesIbCTBA: CyMMa
YJICHOB IOCIIEI0-
BarenbHOCTH. [IpakTukym
M0 PENIEHUIO 33/1a4:
JI0Ka3aTeIbCTBO
HEPaBEHCTB U
JI0Ka3aTeIbCTBO JCIMMOCTHU
MMU




HentpanbHas
CUMMETpPHUSL.
LenTpanbHo-
CUMMETpPUYHbIE
¢urypsl. [ToBopoT.
OceBas cumMmeTpusl.
@urypsl,
CUMMETPUYHbIE
OTHOCHUTEIILHO
HEKOTOPOU OCH.
[TapannenbHbIi
nepenoc. [Tonsitue
JBUKCHUS U €T0

HccnenoBatensckas pabora
(B TOM uncIHE C
UCTIOJIb30BaHUEM
MPOTPAaMMHBIX CPEJICTB):
KOMITO3HUITUS IBUKCHUH.

9 JIBM>KEHMS IJIOCKOCTH . CamocrosTenbHoe
cBoiicTBa. PaBeHCTBO o
OTKpBITHE: POPMYIUPOBKA
¢uryp. I[Iposenenus P P . Y
BBIBOJIOB O CBOMCTBax
CUMMETpUU B IPUPOJIE, . .
KOMIIO3UINI IBUKEHUH.
KUBOIIHCH,
[TpoexT: mpeoOpazoBanws
CKYJIBIITYpE,
(IBM>KEHUS) B HCKYCCTBE
apXUTEKTYpE.
Komnozunun
JIBHKCHUH
(mpocreiimue
MIPUMEPBHI).
[IpumeHeHue B
pelieHnn
reoMeTpUUYECKUX 3a7a4
Pewrenue 3anay, [TpoexT: «IIpeoOpa3oBanus
10 [ToBTOpenwue, 0600IIEHNE, WJUTFOCTPUPYIOIINX B UCKYCCTBE U

cucTeMaTu3anusa

CBs3U MCXKIY
Pa3IMIHBIMU TEMaMU

apxutektype» rorosas
KOH(epeHIHs:




Kypca IloBropenue, «Maremaruka — 310
00o01mIeHME, KpacHuBO»
CHUCTEMaTH3alus Kypca

OBHIEE KOJIMYECTBO YACOB
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HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne n/n Tema ypoxa Konrpoububie IIpakTHyeckue HHppOBLIC
Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI pecypenI
1 HcTopust BOSHUKHOBEHUS U PAa3BUTHS 1
Tr€OMETPUH
5 ITonsTus: akcuoma, Teopema, CBOMCTBO, 1
IIPU3HAK, J0KA3aTeJIbCTBO, ONPEACIICHNE
3 HNHCTpyMEHTBI 11 U3BMEPEHUN U TOCTPOCHUM. 1
[IpakTukym
B3aumHoe pacnonoxeHue To4eK Ha IPsIMON.
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. Marematnyeckuit 1
MapadoH
10 [Ipocreiimue ¢purypsl. MaremaTuueckuii 1

MapadoH




[IpakTuKyM 110 peuIeHHIO 3a7a4 U3 peabHOMI
IIPAKTUKU Ha 4acTH, IpOOU, IPOLIEHTHI,

1 IIPUMEHEHHE OTHOLICHUH U MPONOPLIMHA ITpU
peleHny 3a1a4
Peanbuble 3aBucumoctu. [Ipaktrkym no

12 pEILICHHIO 3a/1a4 Ha JIBUXKEHHUE, padoTy,
IOKYIIKH, HAaJIOTH

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

14 [Tpu3HaKK JETUMOCTH CYyMMBI U TIPOU3BEIECHUS
LIEJIBIX YMCEJI IIPU PELICHUH 3a/1a4
Haunbonpmmii o0muii 1enuTens 1 HauMeHbIIee

15 o01miee KpaTHOE IBYX 4Hcel. B3auMHO mpocThie
qucia

16 Anroput™m EBknuza. Jlenenue ¢ octaTkom

17 CpaBHEHUS LIEIBbIX YUCET 110 MOIYIIIO
HaTypaJbHOI'O YUCIIa

18 MaremMaTHuecKkoe COpeBHOBaHHE: 3a/1a4X Ha
JIETTUMOCTb
TpeyronbHuky. PaBHbIE TPEYTONBHUKY B

19 reOMETPUUYECKUX KOHPUTYpaLUsX.
HccnenoBanue

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

21 [Tpu3HaKHM paBeHCTBA TPEYTOJILHUKOB.
[IpakTHkyMm Mo pemenuto 3aaay

29 [Tpu3Haku paBeHCTBA TPEYTOJILHUKOB.
[IpakTHKyMm Mo pemenuto 3aaay

23 [Tpu3Haku paBeHCTBA MPSMOYTOJIBHBIX




TpeyroJIbHUKOB. llepneHIuKyIisip 1 HaKJIOHHAs

[Ipu3naku paBeHCTBA MPSAMOYTOIbHBIX

24 TPEyroIbHUKOB. [IpakTHKyM 10 PELIEHUIO 1
3ama4

25 JleneHre MHOTOWICHOB

26 JleneHre MHOTOYJICHOB

97 IIpeoOpa3oBaHue 11700 BBIPAKEHUS B 1
MHOTO4JIEH

28 Kopuu MHOrouseHa 1

29 Ky6 cymMmBbI 1 KyO pa3HOCTH IBYX BBIpaKEHUI 1

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

31 CymMa 1 pa3HOCTh KyOOB JIBYX BBIPayKEHHIMA 1
IIpou3sBeaeHne pa3HOCTU U CYMMBI IBYX

32 BBIp@XXEHUI, CyMMa U Pa3HOCTh KyOOB JIBYX 1
BBIPAKCHUI

33 ToxnectBo. ToxaecTBeHHBIE TPEOOPa30BAHUS 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 [IpssMoyronbHEIN TpeyronbHUK. [IpakTukym mo 1
peLIeHHIO 3a/1a4

39 PaBHOCHIIBHOCTE ypaBHEHHI

40 YpaBHeHHE KaK MaTeMaTu4yecKas MOJIeIb




peanbHON CUTYalluH

JIuneitHoe ypaBHEHUE, CoAEpKallee 3HaK

41
MOJLYJISI

42 [IpakTuky™m no peurenuto 3aaad. JInneitneie
YpaBHEHMSI

43 Cucrema 1ByX JTUHEHHBIX YPAaBHEHUM € JBYMs
[IEPEMEHHBIMH KaK MOJIE/Ib PEAIbHON CUTYal[u1

44 VYpaBHEHUS U CUCTEMBbl ypaBHEHUNH. MuHU-
IIPOEKTHI

45 ®durypsl ¢ oceBoit cummetpueil. [Ipumeps! B
pupoje

46 [Ipoekt «CuMMeTpust B OKPYKaIOLIEM MUPE» —
cbop MaTepuaos

47 KomnbroTepHoe MoaenpoBaHue: CUMMETpPHUS B
rpadUecKux perakropax

48 IIpoekt «CuMMeTpHs B OKPYKaIOLIEM MUPE».
OdopmiieHne u 3amuTa NpoeKToB
CymMa BHYTPEHHHX 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 cexymas K
OKpY>XHOCTH. [IpakTUKyM 1O peleHuto 3a1au

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

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




BIIMCAHHAsA B yIoJl

Bzanmuoe PacCIIOJIOKCHHUE OKPYXHOCTH U

54 npsMon. KacarenpHas u cexymas K
OKPY>KHOCTH
[Tonsatue pynkmuu. CriocoObI 3a1aHUs.

55 O6mactp onpezenennsi. MHOKECTBO 3HAUCHUM
¢dbynkuun. Haxoxaenue mo rpaduxy
HccnenoBanue GyHKIMNA: HYIH,

56 3HAKOIOCTOAHCTBO. [IpoMexyTKu Bo3pacTaHus
u yobiBaHus. HanOosnbliee 1 HauMeHblee
3Ha4YeHue QYHKLIUU

57 [TocTpoenne rpaduKoB pearbHBIX
3aBUCUMOCTEHN
I'paduku KycouHO-3aaHHBIX (QYHKIUH.

58 HccnenoBanme QyHKIHIA ¢ TapaMeTpom
(JIuHelHbIe)

59 CpaBHeHue cBOMCTB (DYHKIIMI B 3aBUCUMOCTH
OT IapameTpa

60 MaremaTHuecKkoe COpeBHOBaHHE: (DYHKITHH

61 OyHk1uu y = [X|, lax+b|, ux rpaduku

62 [TocTpoeHHe CIOKHBIX KyCOUHO-3aJaHHbIX
byHKIUH

63 I'MT: okpyXHOCTb, TapajuIeIbHbIE IPSIMBIE.
Pemenue 3agau Ha noctpoenne merogom ['MT

64 MeTos reoMeTpHuecKuX MECT TOUYEK MPHU
peLIeHNH TeOMETPHUECKUX 3a1au

65 O6ocHOBaHMSI TPOCTEUIINX TOCTPOCHUH, STAIIbI

3ala4u Ha MOCTPOCHUA




66 [IpakTuxym mo pe{_'HeHj/IIO 3a/1a4 Ha TOCTPOEHUE 1
LHUPKYJIEM U JIMHEHKOMN

67 [IpakTUKyM MO pelIeHHIO 3a/1a4 Ha TOCTPOCHUE 1
LHUPKYJIEM U JIMTHEHKOUN

68 [IpakTUKyM MO pelIeHUIO 3a]]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 [IpssmoyronbHUK, poMO, KBaJpatT, UX MPU3HAKU U 1
CBOMCTBA
3 [TpsimoyronbHUK, poMO, KBaapaT, UX MPU3HAKU U 1
CBOMCTBA
4 Tpanenus. PaBHoOeaApeHHAas Tpamnenus, eé 1
CBOMCTBA U MPU3HAKU
5 JlenuMocCTh HaleNIo U ICTICHHUE C OCTATKOM 1
6 CpaBHUMOCTb 110 MOAYJIIO 1
7 CaolicTBa CpPaBHUMOCTH 110 MOJTYJTIO 1
8 IIpuMeHeHne CBOMCTBA CPAaBHEHU 110 MOYIIIO 1
9 [Ipeo6pa3oBanue BbIpaxeHU, copepKaluX 1
KBaJpaTHbIE KOPHU
10 CpaBHeHuE UppaloHaIbHbIX YUCEI 1
11 OcB00OX/1€HUE OT UPPALTMOHAIBHOCTHU B 1
3HaMEHaTele
12 [IpeoOpa3zoBanme TBOWHBIX paTUKAIIOB 1
13 CreneHb ¢ OTpULIATENBHBIM IIOKA3aTENEM U 1
BBIYHMCIICHUS
14 JleficTBUTENBHBIE YHCIIa B TPAKTHYECKOU 1

ACATCIIBHOCTH YCJIIOBCKA




To4yHOCTH PUONMKEHUSI UPPALMOHATIBHOTO YUCIIa

15 1
IIPU PEIICHUU 3324

16 OxpyrieHue uppanuoHaIbHBIX YHCEN, TPUKHUIKA 1
pe3yabTaTa BEIYMCICHUN

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

18 CrerneHs ¢ LeIbIM [T0Ka3aTEIEM. 1
HccnenoBatenbckas pabora

19 CpenHsist TMHUS TPEYroJibHUKA 1

20 Cpenssisi TMHUS Tpanenuu 1

21 TeopeMa 0 IPONOPLUOHAIBHBIX OTPE3KaX 1

22 LlenTpanbHO-CUMMETPUYHBIC QUTYPBI 1

23 Teopema Daneca 1

24 [TpumeneHue moxoous Mpu pelIeHun 1
MPAKTHYECKUX 3a7a4

o5 BBenenue nonstus npeodpa3oBaHus MOA00OUS U 1
noJ00HBIX uryp

26 [IpakTukym o pemeHuto 3a1ad Ha nojgooue

27 MHorosTaxKHbIe pooH

28 [IpeoOpazoBanus palmOHAIBEHBIX BBIPAKCHUN 1
TIOBBIIIEHHON CIIO)KHOCTH

29 JpoOHo-pannoHanbHble BepaxeHus. O0nacTh 1
JIOMTYCTUMBIX 3HAUEHHH

30 ToxaecTBeHHbIE TPeoOpa30BaHMUs palliOHATIBHBIX 1
BBIPAXKEHUM

31 KBagpaTHbie ypaBHeHHs. JIMCKpUMUHAHT. 1

DopMynsl KOpHEN




32

Teopema Buera. Pemenue ypaBHeHui

3amauu Ha HAXOXKIECHUE IO C

33 UCTIOJIb30BaHUEM Pa30UeHNs Ha YaCTH U
JI0CTparBaHUe

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

35 [IpuMeHeHne CBOMCTB YpPaBHEHHUM C OAHOU
NepeMeHHON

36 OnpeneneHne KOJIM4ecTBa AeUCTBUTEIbHBIX
KOpHEW KBaIpaTHOT'O YpaBHEHUS

37 JpoOHo-paninoHaabHbIE YpaBHEHUS: IOHSTHE,
OIpeZieJIEHUE, CBOMCTBA

38 Pemenne npoOHO-paIIOHATIEHBIX YPABHEHHIA:
METO]] IPONOPLUU

39 Pemenne npoOHO-paIOHATEHBIX YPAaBHEHHIA:
IpHUBeeHNE K 00LIEMY 3HAMEHATEIIO

40 Pemenue 1po6GHO-paliiOHAIBHBIX YpaBHEHHIHA:
pa3I0KEeHUE Ha MHOKUTENH

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

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

43 I'padmueckas uHTEpHIpETALIUs YPAaBHEHUH C ABYMS
NIEPEMEHHBIMU

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

45 [Tpumenenne Teopems [Iugaropa npu perenuu

MPAKTUYCCKUX 3aaa4




[IponopuroHanbHbIE OTPE3KU B IIPSIMOYTOJILHOM

46
TPEYroJbHUKE

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

48 HIPONOPLHUOHATIBHBIX OTPE3KOB B MIPSIMOYTOJILHOM
TPEYroJbHUKE
Pemienue 3a1a4 ¢ ucnosib30BaHUEM

49 IPONOPLHUOHATIBHBIX OTPE3KOB B MPSIMOYTOJILHOM
TPEYroJbHUKE

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

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

59 Pemienue 3a1a4 ¢ ucnosib30BaHNEM
TPUTOHOMETPUUYECKUX (HYHKLUIH

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 OJTHOM
IIEPEMEHHOM C MapaMeTpoM

57 Bnucannble u neHTpanbpHble yrisl. [IpakTukym mo
pEILIEHUIO 3a/1a4

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

59 VYribl MeXAYy XOpAaMHy U ceKymuMu. [IpakTukym




IO pCIICHUIO 3a/1a4

BrmcanHpie 1 onmMcaHHBIE LIeTpréX}’l"O.]'HaHI/IKI/I.

60 1
[IpakTKym 1o pereHuro 3aaad

61 Kacanue okpyxnocreil. [IpakTukym mo pemeHuto 1
3a1au

62 B3aumHoe pacnonoxeHue JByX OKpYKHOCTEH. 1
[IpakTiKym 1o pereHuro 3aaad

63 OO01ure KacaTelbHbIE K IBYM OKPY>KHOCTSIM. 1
[IpakTrKym 1o pereHuro 3aaad

64 UreHue cBOMCTB (pyHKIIMU 1O ee TpaduKy

65 Oynkus y=k/x

66 HccnenoBarenbckas padota «HeTblpexyroabHUKN 1
U OKPY>KHOCTH»

67 UccnenoBatensckas padota «HeTbIpexyronbHUKA 1
U OKPY>KHOCTH»

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-H 1
CTCIICHU
5 CreneHsb ¢ palluOHAIBHBIM [TOKA3aTENeM U €€ 1
CBOMCTBA
OneHka 3HaYeHUI KOpHS N-i CTENEHU, 3HaUEHHE
3 CTENEHU C PALIMOHAIBHBIM [10Ka3aTeIeM LIeJIbIMU 1
YHCIIAMH U IECATHYHBIMU IPOOSIMH
CpaBHeHuE U yHIOpsAA0YMBAaHUE PALMOHAIBHBIX
4 Y UppalOHaIbHBIX YUCEIl, 3alIMCAHHBIX C 1
MOMOIIbIO KOPHS N-I CTENEHH, CTENIEHH C
palMOHATILHBIM [TOKA3aTeNeM
®opMyIbl IPUBEACHUS 1
6 Pemenne tpeyronbHuKoB. TeopeMa KOCHHYCOB
Pemenue npaktuyeckux 3anad ¢
7 HCIIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBI CHHYCOB
®opmyna ['epona
9 ®dopmyna ['epona
10 dopmyna MIomaad BEITYKIOrO 1
YeThIPEXYTOJIbHUKA
11 ToxaecTBeHHbIE TpeoOpa30BaHUs BBIPAXKEHUH, 1

coAepKaluX KOPeHb N-i CTENEHU




ToxnecTBeHHbIE TPe0OpPa30BaHUs BEIPAKEHUI,

12 coJiepXKaliuxX KOPEeHb N-i CTENEHU
ToxnecTBeHHbIE TPe0OpPa30BaHUs BEIPAKEHUH,

13 COJepKAINX CTETIEHb C PALlMOHAIBHBIM
[I0Ka3aTesieM
ToxaecTBeHHbIE TpeoOpa30BaHUs BRIPAXKESHUH,

14 COJIEpXKAaIINX CTENEHb C pallMOHAIbHBIM
[OKa3areieM

15 Kopens n-it crenenn. CteneHs ¢ pallMOHaIbHbIM
nokasarenem. [Ipoekr

16 Kopens n-ii crenenu. Ctenensb ¢ palioHaIbHBIM
nokazareisem. [Ipoekr

17 Pewienue ypaBHeHuii ¢ napameTpom
anreOpandeckuM METO0M

18 ['padmyeckuit MeTo perieHus ypaBHEHUN ¢
apaMeTpoM

19 CucreMbl HETMHEMHBIX YPaBHEHUN C
napaMmeTpoM

20 [TocTpoenue rpaKOB CI0XKHBIX YpaBHEHUH
(OKpYKHOCTB, MapadoJia)

21 MaremaTnueckoe COpeBHOBAHME: YPaBHEHNUS U
HEPABEHCTBA

99 MaremaTnueckoe COpeBHOBaHHE: YpaBHEHUS U
HEpaBEHCTBA

93 Teopema 0 Ipon3BEIEHUN OTPE3IKOB XOPI,
CEKYILIEW U KacaTeIbHON

24 Teopema YeBsl (popMynnpoBKa,

JI0KA3aTeIbCTBO)




Teopema Menenas (hopmynrpoBka,

25
JI0Ka3aTeIbCTBO)

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

97 [Ipumenenue TeopeM UeBbl 1 MeHenas K
PELICHUIO TEOMETPUYECKUX 3aa4

28 [IpumeneHne BeKTOPOB B (hU3HKE, IICHTP Macc

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

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

31 Te€OMETPUYECKUI CMBICIT M BEIpAXKCHUE B
JIEKapTOBBIX KOOPAWHATAX

32 JucTpuOyTUBHOCTD CKaJIIPHOTO NTPOU3BEACHHUS

33 CkanspHoe Mpou3BeIeHNE U MTPOSLIUPOBaHNE

34 Pemenne reoMeTprudeckux 3a1a4 ¢ TOMOIIBIO
CKaJIIPHOTO TIPOM3BEICHUS

35 Pemienue reoMeTpruyeckux 3a1a4 ¢ ITOMOIIbIO
CKaJIIPHOT'O IIPOU3BEICHUS

36 HccnenoBanue kBaapaTnaHON QyHKIHH

37 [TocTpoenue napabosbl Mo TPEM TOYKAM H IO
BEpIINHE

38 [IpeobpazoBanus napadosibl (CABHT,
C)KaThe/pacTsHKeHHE)

39 [TpeobpazoBanus rpadukoB GyHKIKHU (CIBUT,

cKaTue/pacTsKeHue)




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

40 MIPOMEKYTKH BO3PACTaHMS M YOBIBAaHUS
byHKIMH, YETHBIC U HEUETHBIC PYHKITUH,
HauOoJIbIlIee ¥ HAaMMEHbLIee 3HaUeHUs (QYHKIIUU

41 Crenennbie QyHKIUU C HATYPATbHBIMU
MOKa3aTesIMU, UX TpaQUKU U CBOMNCTBA

42 Hcnonb3oBanue cBOMCTB PyHKIMN JUIs peILICHUs
3a1a4y

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

42 [IpaBuiTbHBIE MHOTOYTOJIBHUKH, BEIYUCIICHHAE UX
3JIEMEHTOB

45 [TpaBuiIbHBIE MHOTOYTOJIBHUKY, BBIYUCICHUE MX
9JIEMEHTOB

46 [TpaBuIIbHBIE MHOTOYTOJILHUKH, BEIYUCIICHHE UX
JJIEMEHTOB

47 JnvHa 1yru OKpyKHOCTH

48 "MOHOTOHHBIE U OTPaHUYEHHBIE
[I0CJIeOBaTEIbHOCTH "

49 Meroa maTeMaTH4E€CKON MHAYKIIMU

50 MeTto1 MaTeMaTHYECKON HHTYKITUH

51 Meroa MaTeMaTH4E€CKON MHAYKIIMU

59 Pemenue 3aga4 Ha CIOKHBIE MPOLIEHTHI
(¢punancoBas MaTeMaTHKA)

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

54 CX0OIMMOCTh IIOCIIENOBATEIILHOCTEN




CymMma GeckoHEeuHO yObIBaroIei

> FeOMETPUUECKOMN MPOTrpEeCcCHU

56 Cymma 6ecKOHEYHO yOBbIBAIOIICH
TEOMETPHYECKOHN MPOTPECCHH
Brruncienre nepuMeTpoB U ionaaen

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

58 CIIOXKHBIX (PUTYpP, 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
ApPXHUTEKType». 3amuTa

68 Hrorosas koHpepeHuus: «MareMaTuka — 3T0

KpaCuBO»




OBHIEE KOJIMYECTBO YACOB 110 ITPOTPAMME

68










