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HOACHUTEJBHASA 3AIINCKA

OO0mas xapakTepucTUKa Kypca

Hacrosimas pabouass mnporpaMma Kypca BHEYPOUHOM JIE€ATEIbHOCTH
«TpynHbie BOmpockl MaTeMaTUKHU. 7—9 Kiacch» pa3paboTaHa B COOTBETCTBUH C
TpeOoBaHUSIMHU (efepaTbHOr0 TOCYAapCTBEHHOTO0 00pa30BaTEIbHOrO CTaHIapTa
OCHOBHOTO o00miero ooOpaszoBanust (ganmee — PI'OC OOO) um HampaBieHa Ha
OpraHu3alyi0 00yYEeHUs MAaTEMATUYECKOMY COJIEPKaHUIO0, BBIXOASIIEMY 32 PAMKH
®denepanbHOil pabouyedl mporpamMmbl MO y4eOHOMY npeamery «MaremaThkay
(6a30BBIN YPOBEHB) OCHOBHOTO 00I11ero oopazoBanus (nanee — OPII), ¢ yuerom
MCITIOJIb30BAHUS BUJIOB JCSATEIHHOCTA 00YUAIONMIUXCS, OTIMYHBIX OT YPOUHBIX.

IIpu pazpabomxe Ilpoepammsl yuumwvleanucs credyroujue OOKyMeHmbl:

— nucbMO MuHncTeperBa npocsenienus Poccniickon @enepanuu OT S5 U0
2022 1. Ne TB-1290/03 «O HampaBi€HWHM METOJWYECKUX PEKOMEHIALMI» IO
OpraHu3allid BHEYPOUYHOW JEATEIbHOCTH B paMKaX pealu3alud OOHOBJIEHHBIX
(denepaibHbIX TOCYJIapCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB HAYaJIbHOTO
OOIIIEro ¥ OCHOBHOI'O 00IIIETO 00pa30BaHUs;

— pacnopspkenue IIpaButenbctBa Poccuiickoit @enepanmu ot 19 Hos0ps
2024 r. Ne 3333-p «OO0 yTBep>KJIEHUU KOMIUIEKCHOTO IUTaHA MEPONPUSITHI IO
MOBBIIICHUIO Ka4eCTBAa MATEMAaTHUYECKOTO M €CTECTBEHHO-HAYYHOTO 00pa3oBaHUs
Ha niepuoa 10 2030 rogax.

AKTYyaJIbHOCTH Kypca

B ycnoBusx peanmmzanu TakoW CTPATETMYECKOW 3aayu, KaK IOCTHKEHUE
TEXHOJIOTMUECKOr0 CYyBEPEHHUTETA CTPaHbI, Iepe]l MaTeEMaTHUECKUM 00pa30BaHUEM
B UHCII€ TJIABHBIX I[IOCTABJICHBI CIICAYIOIIME LEIU: Pa3BUTUE TBOPUYECKUX U
UCCIIEIOBATENbCKUX CIOCOOHOCTEH 00ydaromuxcsi, UX MOJIrOTOBKAa B IpoLecce
oOy4eHHsI MaTeMaTHKe K BBIOOpY mpodeccuii, CBSI3aHHBIX C Pa3BUTUEM TOYHBIX H
€CTECTBEHHBIX HayK M TexHojoruil. Kak BakKHBbIA KOJIMYECTBEHHBIM IMOKA3aTeNb
MOBBIIICHUS UHTEpECa K MaTEMATUKE BBIIESAETCA POCT KOJIMYECTBA BBIITYCKHUKOB,
BBIOMPAIOMIMX HA TOCYJApPCTBEHHOW MTOTOBOM aTTECTAllMM JK3aMEeH [0
MaTeMaTruKe Ha MPOGUILHOM YPOBHE.

OcBoenue mpennaraemoii Ilporpammbl CHOCOOCTBYET TMOBBIIMICHUIO Y
OOy4JaromMXcss YpOBHS MOTHBAllMU K W3YYCHHUIO MATEMaTHUKH, K MPOOJDKEHUIO
u3ydenus matematuk B 10—11 kimaccax Ha yriyOJeHHOM YPOBHE U OPHEHTHUPYET
Ha BBIOOp €AMHOrO0 TOCYAApCTBEHHOTO HK3aMEHa M0 MaTeMaThKe Npo(HIbHOTO
ypoBHs. Kpome Toro, ocBoenue mnpemiaraemoro B Ilporpamme copepskanus
MO3BOJISIET PAaCHIMPUTh KPYr peEHIaeMblX MaTeMaTHMYeCKUX 3ajJad 3a Cuer
BKJIFOUEHUS POOJIEMHBIX, HECTAaHAAPTHBIX 3a/1ay, 3a/1a4 MPUKJIAJHOTO XapakTepa,
BBITIOJIHEHHSI HCCJIEIOBATENIbCKUX paboT, B TOM YHCIE C MEXIPEIMETHBIM



CoJIep KaHNEM, U3yUCHHUS TOTIOTHUTEIHHBIX BOTIPOCOB KaK TEOPETHUECKOTO, TaK H
MPaKTUYECKOTO XapaKTepa.

[Ipenycmotpennsie [IporpaMMoit BUJIbI AESITENBHOCTH — UHIUMBUIyaJIbHAS U
rpynmnoBasi TPOEKTHass M HCCIENoBaTeNbCKas JEATEIbHOCTh — CIOCOOCTBYIOT
Pa3BUTHIO TO3HABATEIBHBIX, PETYIATUBHBIX W KOMMYHUKATUBHBIX YMEHUU
oOyuaroruxcs. [IporpamMmma COOTBETCTBYET WHACE PACHIMPECHUS] TMPUKIATHON
HAIPaBJICHHOCTH Kypca MaTeMaTUKH Ha YPOBHE OCHOBHOTO OOIIET0 0O0pa3oBaHUS.
Peanuzammst Kypca CcmocoOCTBYeT BBISBICHUIO TaJaHTIUBBIX W OJIaPEHHBIX
oOy4Jaronuxcs, MoAAePKKe X TATAHTOB U PA3BUTUIO CLIOCOOHOCTEH.

B OOJIBIIMHCTBE TeM Kypca IpernoiaraeTcs BBITIOJIHEHUE
UCCIIeIOBATENbCKUX paboT. YueOHoe uccieIoBaHre Mo MaTeMaThke B 7-9 kiaccax
MIpearoaraeT noJydeHne CyObeKTHBHO HOBOTO JIJIsi 00YYaIOMIerocsl pe3yibTrara u
HampaBjieHO Ha (GOPMHPOBAHHWE UCCIIECIOBATCILCKAUX YMCHHUH: BBIICICHUE
poOJIeMbI, OpraHW3allisd M aHalW3 JaHHBIX, BBIABIDKEHUE THUIIOTE3HI, MPOBEPKA
TUTIOTE3bI, (OPMYJIMPOBAHWE BHIBOJAOB U TMPEACTaBICHUE pPE3yNbTaTOB Ha
rpaMOTHOM MareMaThdeckoM si3bike. [Iporpamma moxeT ObITH BOCTpeOOBaHA
O0Oy4arOIIMMUCS, KOTOPbIE UMEIOT UHTEPEC K U3YUCHUIO MaTEeMaTUKU, TOTOBSTCS K
YYaCTHUIO B OJMMIIUAJaX MIKOJFHUKOB M0 MATEMATHKE U YTITyOJIEHHOMY U3YYEHHIO
MaTeMaTUKHU Ha YPOBHE CpeJIHEro o0IIero oopa3oBaHusl.

Heab 1 3a1aun Kypca

Peanuzanusa BHEYpOUHOU [ESATETBHOCTH SIBISAETCS HEOTHEMIIEMOW YaCThIO
oOpa3oBaTeapLHOrO Mpollecca, obOecredruBasi B TOM YHUCJIE BO3MOXHOCTh
dbopmupoBaHus 00pa30BaTEIbHBIX MPOTPAMM PA3JIMYHOTO YPOBHS CIIONKHOCTH H
HAIPaBJICHHOCTU C Y4Y€TOM O0pa30oBaTeIbHBIX MOTPEOHOCTEH W CIOCOOHOCTEM
0Oy4JaroIMXcs, BKIIOYas OJJapPCHHBIX JCTEH.

[leas IIporpammbl — oOecneyuTh HWHIUBUIyAIbHBIE TMOTPEOHOCTH
OOy4JaroImMXcs B W3YYCHHHM COACPKAHUS MATEMATHKH, BBIXOSIICTO 3a PaMKH
nporpamMmbl 0230BOTO YPOBHSL.

3agaum Kypca:

1. TloBblllieHWE YypPOBHA MaTEeMaTHYECKOW TIOJATOTOBKH OOYYaromIuxcs,
pa3BUTHE YCTOMYMBOTO HHTEpPECa K ydeOHOMY mpenMeTy «MaTteMaThkay.

2. Pa3zBuTHe TBOpYECKHUX CITOCOOHOCTEH, MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
TEOPETUYECKOTO MBINIICHUS U MAaTeMaTHUYEeCKOW WHTYHIIMH, YMEHUN pacCyXIaTh
JIOTUYECKH U aHAJTU3UPOBATH CUTYAIIHH.

3. VYraybOnenue W 3akperieHue 0a3oBBIX 3HaHUM, (GOPMUPOBAHUE
YCTOWYMBBIX HABBIKOB PEILICHUS] HECTAHIAPTHBIX M OJUMITMAHBIX 3a/1a4, OCBOCHUE
HECTaHJAPTHBIX IMOIX0I0B M OPUTHHAIBHBIX PEIICHUH.



4. O3HakoOMJIEHME C JIOTNIOJHUTEIbHBIMU  pa3lielaMd  MAaTEMaTHKH,
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 oOy4aroIIMUXCid K YYacTUIO B UIKOJBbHBIX, PallOHHBIX,
TOPOJICKUX, PETHOHAIbHBIX, BCEPOCCHUICKHX OJIMMIMAAAaX, KOHKypcax U
COpPEBHOBAHMSIX [0 MaTEeMaTHKE.

8. IloBblieHHE ypOBHS T'PaMOTHOCTH B  0OJIACTH  HUCIIOJIb30BAHUS
«MaTeMaTHYEeCKUX TaKEeTOB», OOECIEeYMBAIOIINX aBTOMATU3AIMIO IPOIECCOB
MOuCKa, aHanau3a, 0O0pabOTKH, co3daHus, mepenadu, dopmaiu3anuu (B BUJE
CTaTUYECKUX M JUHAMHYECKUX rpadUKOB, JuUarpaMM M MNPOYUX BHU3yaIU3aIUi
pE3yNbTATOB aHAIN3a U MATEMAaTUYECKUX 3aKOHOMEPHOCTEN) B Mpouecce yueOHon
NEATEeIIbHOCTH MPU U3yYCHUU MAaTEeMaTUKH.

9. Pa3BuTHE TBOpPYECKHUX CIIOCOOHOCTEW, TEOPETHUUECKOrO MBILIUICHHUS Ha
OCHOBE  HCMOJB30BaHMS  ITUPPOBBIX  HUHCTPYMEHTOB (B TOM  4YHUCIHE
«MaTeMaTHYEeCKUX TaKeTOB») B 00OJACTH MOJCIUPOBAHUS, HWMUTALUU U
UMHTEpHpeTaluu aOCTPAKTHBIX MAaTEMaTUYECKUX OOBEKTOB U 00pa3oB B BHUIE
pa3IMUHBIX BU3yaM3aluii (B TOM 4YHUCIE MPOCTPAHCTBEHHBIX OOBEKTOB).
[Iporpamma pa3zpaboTraHa ¢ y4yeToM peKoMeHjanuil QeaepanbHoil paboueit
nporpaMMmbl  BOCIUTaHWs. B 4yacTHOCTH, OHa  YYUTHIBA€T TMCUXOJIOTO-
Nearornyeckue OCOOEHHOCTH COOTBETCTBYIOIIEH  BO3PAacCTHOW  KaTeropuu
oOydJarommxcs.

Takum obpazom, peanuzayus Ilpoepammel coodelicmeyem NOLYYEHUIO
CeOyIouUx pe3yibmamos:

— JTOCTUXKEHUE oOy4Jaronmmucs MJIaHUPYEMBIX JUYHOCTHBIX,
METaNpeIMETHBIX M TPEAMETHBIX pPE3yJbTaTOB, B T. Y. COOTBETCTBYIOIIHMX
yrayOJeHHOMY YPOBHIO U3YYEHUSI MAaTEMATUKH;

— pa3BUTHE JIMYHOCTH OOydaromuxcs, (HOPMUPOBAHHUIO W YAOBIECTBOPEHUIO
WX COIMATILHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEH;

— camopeanu3anus OOyd4aromMxcsi dYepe3 ydacThe BO BHEYpPOUHOM
NESATEIbHOCTH.

Mecto Kypca B 00pa3oBaTe/ibHOM Ipolecce

Bo ®I'OC OOO nans obsi3aTenbHOrO OOyYE€HHsSI yYTBEPXKIACHBI JIBa YPOBHS
OCBOEHHMSI padOUMX MPOTrpamMM [0 MaTeMaTuKe: 0a30BbIi U yriayOJeHHbIN, HaUuHas
¢ 7 xmacca. ConepkaHne TpOrpaMMbl MO0 MaTteMatuke (yriayOJeHHBIM YPOBEHB)
HANpaBJIEHO Ha YAOBJETBOPEHHE TMOBBIIICHHBIX 3allPOCOB  OOYyYaromMxcs,



cTpeMsuuxcsa K Oosnee TiayOOKOMY OCBOCHHIO TMPEAMETHBIX PpPEe3yIbTaToB.
[Iporpamma Kypca BHEYPOUYHOU AEATENbHOCTH «TpyIHBIE BOIPOCHI MAaT€MaTHUKI
HaIpaBJieHa Ha pacliupeHre 3HaHUN 00yYaIoIUXCsl IO MaTeMaTHKe sl KJIACCOB C
00s13aTeNIbHBIM 0a30BBIM YPOBHEM O0YUYEHUSI MaTEMaTHKeE.

Temarnueckoe  IUIAaHUPOBAHWE B  INPOrpaMMe  Kypca  BHEYPOUYHOU
neaTrenbHOCTH  «TpyaHble  BONPOCHI  MAaTEMAaTHKW»  COCTABICHO TakK, 4TO
pacrpeneneHue COAEpKATEIbHbIX PpAas3feloB B  HEM CHHXPOHU3WPOBAHO C
oOsi3aTenbHONM  Tporpammoil  6a3oBoro ypoBHs. Peanmzamus  copepkaHus
npeajiaraeTcs B popMax, OTIMYHBIX OT ypouHbIX. CleayeT OTMETUTh, YTO JIaHHbBIN
KypC B OCHOBHOM IIKOJI€ BBICTPAUMBACTCs HE TOJBKO Ha pacClIMpEHUU
MaTEeMaTHUYECKOT0 COJIep)KaHusl 0a30BOro0 ypOBHS, HO M Ha IOBBIIICHUU YPOBHS
CJIO’)KHOCTH 3aa4, PEJIaracMbIX I PELICHUS.

Pabouast mporpamma Kypca BHEYpPOUHOU AESATENbHOCTU « TpyaHbIE BOIPOCHI
MaTeMaTUKW» IpEeJHa3HaYeHa U1 peanu3anuu B 7—9 Kiaccax M HalpaBJieHa Ha
JOCTH)KEHHE OOYYAIOMIMMUCS IUIAHUPYEMBIX pe3ynbTatoB. llocienoBaTenbHOCTh
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€MaTHKU IO KJIACCAM.
Tembl 1o anreOpe W TEOMETPUM YEPEAYIOTCS, 4YTO IO3BOJIIET MaKCHUMAaJIbHO
NPUOJIM3UTH UX 10 BPEMEHU U3YUYEHHsI K OCBOCHHIO 0a30BOro Kypca.

[Tpu peanuzamuu [Iporpammel nepBast 3aja4a y4uTeNsl COCTOUT B TOM, YTOOBI
co3gaTb HEOOXOAUMBIE YCIOBUA Ui TPUOOPETEHUS M PA3BUTHUS yYMEHUH,
CBSA3aHHBIX C IIPOBEACHUEM MCCIICAOBAaHUN HA MATEMAaTUYECKOM coaepKaHuu. s
perieHus 3Toi 3agaun B [Iporpamme 0603Hau€HO MeCTO U C(HOPMYITUPOBAHBI TEMBI
JUISL IPOBEJIEHUS UCCIIEA0BATEIBCKUX PadOT.

Bropas 3amaya yuurens mno peamusauuu lIporpammblr  cBs3aHa C
BO3MOYKHOCTBIO CO3[1aTh yCJIOBUS NI 00paOOTKU M Mpe/cTaBleHus nHpopMauu
HAy4yHOTO cojepkaHuss (B TOM 4YHCIE C MCIOJIb30BaHUEM HHUQPPOBBIX
WHCTPYMEHTOB) MpPH OpraHu3allid HHAUBUIAYAIHBHOWM M TPYNIOBON MPOCKTHOMN
NEATEIIBHOCTH.

Jnsg  ycmemHoM — peanu3aluMHd  CLIEHAPUEB  IIPOEKTOB  PEKOMEHIYETCS
UCIIOJIb30BaTh IE€PCOHAIBHBIE KOMIIBIOTEPHl C YCTAHOBJICHHBIMH O(DHCHBIMU
IporpaMmaMu M JOCTyNoM K ceTd HTepHET (Kak MUHUMYM OJUH KOMITBIOTED IS
KQKJI0M rpymbl).

@DopMbl  JeATENBHOCTH OOYYaIOMIMXCS MPEeIyCMaTpPUBAIOT aKTUBHOCTb H
CaMOCTOATENbHOCTh, COYETAIOT WHAMBUAYAJIbHYIO M TPYNIOBYIO paboTy,
OTJMYAIOTCA OT YPOUHBIX O0Jiee HIMPOKUM MCIOJIB30BaHUEM HCCIIEIOBATEIBCKOM U
IIPOEKTHOM  JEATEIBbHOCTH, PELIEHMEM  HECTAaHJApPTHBIX 3axad W Jp.



CTpyKTypHUpOBaHUE TEMATHYECKOrO IJIaHUPOBaHMS B [Iporpamme cOOTBETCTBYET
NOPSIIKY M3YyUEHHUs pa3elioB U TeM aireOpbl U T€OMETPUM 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, IUIAHHpPOBAaHUE paldOT, paclpenesieHue poJie,
B3aMMOOLICHKA MpPU BBIIIOJIHEHUH TPYIIOBBIX IPOEKTOB W MCCIEI0BAaHUN) U
WHIUBUyaIbHON paboThl (BBIMOIHEHUE MHAUBUAYAILHOTO UCCIEAOBAHMS, B TOM
YlClieé C MHCIOJIb30BAaHMEM ULU(MPOBBIX HMHCTPYMEHTOB; HPOBEACHHE YCTHOIO
00OCHOBaHUS MPU PELICHUH HECTAaHAAPTHBIX 3ajad, 33[a4 MOBBIIIEHHOTO YPOBHS
CIIOKHOCTH; TIOCTPOEHHME MATEMaTUYECKUX MOJENE, WX HCCIEIOBAHUE;
UHTEpHpETalrs  TOJYYECHHBIX  PE3yJbTaTOB NPH  PEIIEHWH  337a4  C
MEXIPEIMETHBIM M TMPAKTHYECKUM COJAEpPNKAHUEM; TIOMCK, HHTEpIIpeTalus,
npeoOpa3oBaHue u npUMEHEHUE MaTeMaTUYeCKON uH(pOpMaInu;
CaMOCTOSITENIbHOE OTKpPBITHE HOBOTO MaTemaTuueckoro Qaxta). VMcmnonbpzoBaHue
Takux (opM pabOThl MMOMOTraeT pa3BUBaThb y OOYYAIOIIMXCS, C OJHOW CTOPOHBI,
HABBIKM BOCIPUITHS HOBOM MH(OpMAIIMU MPU pa3IUUHbIX HOopMax ee MmojIauu, a C
JIPYTOil CTOPOHBI — AKTUBHOCTh, CAMOCTOSITENIbHOCTh U CIIOCOOHOCThH K TBOPYECTBY.
OcBoenue IlporpamMmbl AOMHKHO MAOMONHATH M Pa3BUBATh 3HAHMS U yMEHUS
oOydaromuxcss B 00JacTM MaTeMaTUKHU, OPUEHTHPOBATh WX Ha OOydYeHHE B
CpelHEel IIKOoJieé B KjaccaxX, MNpeaycMaTpHUBAIOLIUX OCBOCHHE MAaTEMaTUKH Ha
yIIyOJIEeHHOM YpOBHE, B YAaCTHOCTHM TEXHOJOTHYECKOro Npoduis, a Takke
CIIOCOOCTBOBATH COIMATBHOMY (DOPMHUPOBAHUIO JIMYHOCTH O0YUAFOIIHXCA.

[Iporpamma Kypca paccuntana Ha 102 yaca B T€UeHHUE TpeX JIET 0OydeHUs B
7-9 xnaccax (34 4acoB B KaKJOM KJacce) MpU MPOBEACHUU 3aHITHI OJWH pa3 B
Hezenmo 1 akagemudeckomMy 4acy kaxzaoe. llenmecooOpasHbiM  siBIIsieTcs
Yyepel0BaHUE TEM 3aHATHI ¢ anreOpanyecKuM U F€OMETPUUYECKUM COAEPKaHUEM.

B 3aBuCHMMOCTM OT KOHKPETHBIX YCIOBHM peanuszanuu [IporpamMmmer u
KOJIMYECTBA 00yUalOIMUXCs AOMyCcKaeTcss (popMUpOBaHUE TPYIIT U3 00YUAIOIIUXCS
pasHBIX KJaccoB B Ipenenax ogHoW mapauienu. [Ilporpamma  Moxker
pealin30BbIBAaThCSl 00pa30BaTENbHON OpraHU3alMell CcaMOCTOATENbHO JHOO Ha
OCHOBE B3aUMOJEHUCTBUS C JPYTMMU OpraHU3alUsMH, OCYIIECTBISIOLIUMHU
00pa3oBaTEIbHYIO JIESITEIHHOCTD.

[To ycMOTpeHHIO YUUTENS] HEKOTOPBIE 3aHATUS MOTYT OBITh MUCKJIIOUEHBI UM
3aMeHeHbl. Pexomenayercs BkiounTh B [IporpaMmy perroHasbHbI KOMIIOHEHT:
DKCKYpCUM Ha NPENNpUSATHS, B PETHOHAIbHBIE MY3€H, BY3bl TEXHUYECKOH



HAIPaBJICHHOCTH IS TIOBBHINICHHUS HWHTEpeca OOyYaOIMMXCS K MPAKTHYECKOMY
U3YYEHUIO POQECcCcuil, CBI3aHHBIX C MAaTEMaTHUKOM.



COJIEP)KAHUE KYPCA BHEYPOUHOM JESTEJbHOCTH
«TPYJAHBIE BOITPOCbBI MATEMATHUKN»

7 KIIACC

DJieMeHThI ucTopur. O01mKe NOHATHA reoMeTpur. OCHOBHBIE (PUTYPBHI

Hctopusi BO3HUKHOBEHUS W pa3BuTus reomerpuu. [loHsATHS: akcmoma,
TeopemMa, CBOMCTBO, IPU3HAK, J10KA3aTEIbCTBO, OlpeneiicHue. MMHCTpyMeHThl i
W3MEPEHUN W TIOCTPOEHHUM. B3anMHOE pacloJIOKEHUE TOYEK HA IPSIMOU.
N3mepenue JIMHBL  OTPE3Ka, PACCTOSHUME MEXAY TouykaMu. BzaumHoe
pacnoyioxkeHue nOpsaMbIX. Jlomanas. Buasl siomaHbiX.  JlnuMHa  JIOMaHOM.
MmuoroyronsHuku. Ilepumerp MHOroyrosbHuka. lIoHATHE O BBIIYKIBIX U
HEBBIMYKJIBIX MHOTOYTOJIBHUKAX.

Yucaa u BpruuciaeHus. Jleanumocrs

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

Hccnedosamenvckas paboma: NeIUMOCTb U €€ CBOMCTBA.

AJuiredOpanyecKue BbIPpaKEeHUA

CreneHd, MHOTOWIEHbI, MpeoOpa30BaHME MHOTOWIEHOB, JACUCTBUS C
MHOro4wieHaMu. MHOrousieH cTaHmapTtHoro Buja. CreneHs MHorouseHa. KopHu
MHOroujieHa. HaxokneHue KopHEHM MHOrowieHa. J[oka3aTenbCTBO TOXKAECTB.
Pa3Hble MOAXO/bI K 10KA3aTEIBCTBY TOXKIECTB.

Hccnedosamenvckas paboma: Kak HaWTU KOPEHb MHOTOUJIeHA?

Tpeyroasuuxku. [Ipu3zHaku paBeHCTBAa TPEYIr0JIbHUKOB

TpeyronbHuku. PaBHbIE TPEYroJbHUKA B T€OMETPUUECKUX KOHPUTYpAITUSIX.
[Ipu3Haku paBEHCTBA TPEYrOJbHUKOB. [IpH3HaKM paBeHCTBA MPSIMOYTOJBbHBIX
TPEYTOJIBbHUKOB. [IeprieHIUKyIIsIp U HAKJIOHHAS.

YpaBHeHHA U CHCTEMBbI YPaBHEHUI

Jluneiinble ypaBHEHHST M UX cHcTeMbl. OmpenelieHHe 4YHclia KOpHEH
JMHEMHOIO ypaBHEHUA. PellleHue JIHMHEWHBIX YpPaBHEHUH, COJEPKAIMX 3HAK
Moayns. PelieHue nMHENMHBIX ypaBHEHMM C mapaMmeTpamMu. Pemenne cucrem
JIMHEMHBIX YPABHEHUH Pa3HbIMU METOJAMHU.

HUccneoosamenvckas paboma: NVMHEHHBIE YypaBHEHUS, COAEp Kalue 3HAK
monyinsa. IloctpoeHus ¢ momMoIlIbl0 TUPKYJAss W JuHedkun OOOCHOBaHUS
MIPOCTEUIINX IIOCTPOCHUM, JTaIlbl 3a1a4d Ha I[OCTPOCHUS, PELICHHUE 3a1ad Ha
IIOCTPOCHUE LUPKYJIEM U JTUHEUKOM.

OceBasi cummeTpus



@urypsl ¢ oceBoM cuMmeTpuer. IIpumepsl cuMMeTpuM B OKpyKarolleMm
MHUpE.

IIpoexm: cUMMETpUS B OKPYKAIOIIEM MUPE.

MHOroyroJibHUKHY H reOMeTpu4ecKre HEPABEHCTBA

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

Hccnedosamenvckas paboma: reoMeTpUIECKUE HEPABSHCTRA.

DOyHKUIMHA

[Touck oOmacT ompeAeNeHUss M MHOXKECTBAa 3HAUYECHUH  (PYHKIMH.
Hcnonb3oBaHre pas3iuyHbIX CIOCO00B 3anmaHus (yHkuuu. Hcenonb3oBaHue
CBOMCTB (YyHKUMU i1 aHanu3a rpaduKoOB pEalbHBIX 3aBUCUMOCTEH (HYJIH
(yHKUIHH, TPOMEKYTKH 3HAKOMOCTOSHCTBA (DYHKLIUH, TPOMEKYTKHA BO3PACTAHUS U
yObIBaHMS (PYHKIIMHM, HAaNOOJIbIIEE U HAUMEHbIIEe 3HaueHus1 PyHkuun). ['paduxmu,
KyCOYHO-3a/laHHbIEe (DYHKIUU.

HUccneoosamenvckas paboma: cpaBHEHUE CBOUCTB QYHKIIUU U UX TPadUKOB
B 3aBUCUMOCTH OT I1ApaMETPOB.

I'eomeTpHYeckue MecTa TOYEK

B3anmHOe  pacnosioxeHHEe ~ OKpPYKHOCTH M mnpsamoil.  IIpumeps
r€OMETPUYECKUX MECT TOYEK Ha IUIOCKOCTH. METO reOMEeTpUYECKUX MECT TOUEK
IIPU PEIIEHUU TEOMETPUUECKUX 3a/1a4.

8 KUIACC

Yucaa v BIYMCICHUSA

KBanparHeiii kopeHb. BpinmonHeHune omnepauuii ¢ HppalUuOHAIbHBIMU
YUCIIAMH.

AsredpanvyecKue BbIPAKEHUA

JpoOHO-parmoHaIbHbIE BBIPAXKEHUS. Crenenu. Brimonxnenue
TOXJIECTBEHHBIX MPE0OPA30BaHUIN PALIMOHATIBHBIX BHIPAKEHUM.

LlenTpajibHasi CHMMeETPUA

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

IIpoexm: NEeHTpaJIbHAsI CAMMETPHSI B OKPYXKaIOLIEM MUDE.

YeTbIpEéXyroJIbHUKH

[Tapannenorpamm, ero mnpu3HakKu U cBoWcTBa. [IpsAMOyrospHUK, pomoO,
KBaJpaT, WX MpHU3HAKU U cBoicTBa. Tpamemnus. PaBHoOenpeHHas Tpamenwus, €€



CBOMCTBA W Npu3HaKku. CpeaHss JTUHMS TPEYTOJIbHUKA U CPEIHSS JIMHUS TpaneLuu.
CBOIICTBA U MPU3HAKY CIIEHUAIBHBIX BUJIOB YETHIPEXYTOJIBHUKOB

Hccneoosamenvckas paboma: 3HaKOMbIE U HE3HAKOMbBIE YETHIPEXYTOJIbHUKH.

YpaBHeHUs U HEPABEHCTBA

OnpeneneHne paBHOCWIBHBIX ypaBHEHUU. [[pumMeHeHne CBOMCTB ypaBHEHHIA
C oJHOW mnepemeHHOM. OrmnpeneneHrue KOJIMYEeCTBA JEHCTBUTEIBHBIX KOpPHEH
KBaJIpaTHOTO  ypaBHEHHA. PemieHue  IpoOHO-pallMOHANBHBIX  YpPaBHEHHUH,
CBOJSIIMXCA K JIMHEWHBIM WJIM K KBAJPAaTHbIM YPaBHEHUSIM, HCIOJb30BaHHE
METO/a 3aMEeHbl TMepeMEeHHOW. PelieHne TEKCTOBBIX 3aiad ajnreOpandecKkum
cnocoboM: mepexos OT CJIOBECHOH (OPMYIMPOBKM YCIOBHS 3aJayd K
anreOpandyeckodl  MOJENM  IIyTeM  COCTaBJIE€HMsSI  ypaBHEHHUS;  PEILIEHUE
COCTABJIICHHOTO  ypaBHEHMs;  MHTeprpeTauuss  pe3yibrara. ['paduueckas
WHTEPHIPETALNS YPABHEHUN C ABYMS] IEPEMEHHBIMH.

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 HEpaBeHCTB, COACPIKALIMX 3HAK
Monyiia. M3o0paxeHue penieHus HEpaBeHCTBA C OJHOM NMEPEMEHHONM M CHUCTEMBbI
HEPABEHCTB HA KOOPJMHATHOW NPSMOM, 3alUMCh PELICHHS C ITOMOIIBI0 CUMBOJIOB.
HepaBeHcTBO ¢ AByMsl mepeMEHHbIMU. ['paduyeckuil METOJl pPELIEHUsT CUCTEM
HEPaBEHCTB C ABYMS IEPEMEHHBIMH.

Hccneoosamenvckas paboma: paBHOCWIBHOCTD U CJIE/ICTBHE.

Hccnedosamenvckas paboma: rpaduueckas HHTEpHpeTalus ypaBHEHHUH C
JBYMS IEPEMEHHBIMM.

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

IIpeoOpa3zoBanue nmoaooust

[IpeoOpazoBanue nogodus u nogo0Hsie Gurypbl. COOTHOUIEHUS B TOJOOHBIX
¢burypax.

Hccneoosamenvckas paboma: uto Takoe ppaxran’?

Jloka3aTe/ibCTBA HEPABEHCTB

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

Hccneoosamenvckas paboma: NTMHEHHOE HEPABEHCTBO C OJTHOM MEpeMEHHON
C IapaMeTpoM.

IIpsiMoyroJibHbIE TPEYTOJbHUKH



Teopema [ludaropa n e€ nmpuMeHeHnEe NMPU PEIICHUH MPAKTUYECKUX 3a]ad.
Jloka3aTenbCTBO COOTHOWIEHUWA MEXAY NPOMOPUUOHAIBHBIMUA OTpPE3KaMH B
IPSIMOYTOJIBHOM TPEYTrOJIbHUKE (BBICOTA, MPOBENEHHAS W3 BEPIIUHBI IPSIMOTO
yria; METpUYECKHUe COOTHOIIeHUus1). [IpuMeHeHne COOTHOIIEHW TpHU peuieHuu
TeOMETPUUECKUX 3aJad. [puroHoMmerpuueckue (yHKIMU OCTPOro  yria
IPSIMOYTOJIBHOT'O TPEYTroJIbHUKA (CHHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC). 3HAUEHUS
TPUTOHOMETpUUYeCKUX (QyHKIMM s yriaoB 30°, 45°, 60°. Pemenue 3amau c
UCITOJIb30BAHUEM TPUTOHOMETPUYECKHUX (DYHKIIMIA.

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

Mamemamuueckoe copesHogaHue: pelICHUE 3a1a4 pa3HbIMU METOJAMH.

DOyHKUIMHA

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

Yuciia 1 BBIYMCICHUS: 1€JTUMOCTD

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

HUccnedosamenvckas paboma: NeIuMOCTb.

9 KJIACC

YpaBHeHHS U HEPABEHCTBA

bukBagpaTHble ypaBHEHUs. MeTonbl pPAaBHOCWIBHBIX MpeoOpa3oBaHUiA,
3aMEHbI TIEPEMEHHOM, TPaPUIECKOTO METO/1a MIPU PEUICHUU YpaBHEHUM 3-U U 4-i
crerneHer. PemieHne HepaBeHCTB, coaepKamux 3HaK Moayns. HepaBeHCTBO ¢
IByMsI TnepeMeHHbIMH. lIpuMeHeHue rpaduueckoro Merojna pemIeHHUs CHCTEM
HEPaBEHCTB C JBYMs NepeMeHHbIMU. Perienue ApoOHO-pallnOHAIbHBIX YpaBHEHUN
u HepaBeHCTB. [locTpoenue rpadukoB ypaBHEHHUI, B TOM YKCIIE€ C UCIIOJIb30BAHUEM
uudpoBbIX pecypcoB. IlpuBoauTh TrpaduyuecKyro HMHTEPIPETALUIO PEUICHUS
yYpaBHEHUS C IByMs MIEPEMEHHBIMU U CUCTEM YPaBHEHHH C ABYMs MEPEMEHHBIMHU.
HccnenoBaHnne CHCTEM HEIWHEWHBIX YpaBHEHUM C TnlapaMmeTpom. Pemenue
HEPABEHCTB C JBYMS IEPEMEHHBIMU U UX CUCTEM.

Hccnedosamenvckue pabomel: pelieHHe 3agad ¢ [apamMeTpamu  —
aNre0pandecKuM METOJIOM; TpauuecKuM METOIOM.

Pemienue TpeyrosibHUKOB

Teopema CHHYCOB M TeOpeMa KOCHUHYCOB, MX NPHUMEHEHHUE IPU PELICHUU
TPEYTOJIbHUKOB u NPAKTUYECKUX 3a7ad. CooTHomeHus MEXKITY
TpuroHoMerpuueckumMu  (GyHkuusMu. Ilpocteiimue Qopmynbsl  NpPUBEACHHUS,
BBIBOJMMBIE U3 TEOMETPUUYECKUX coOOpakeHnil. Haxoxnenune paanyca onvcaHHOU



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

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

AJaredpanyeckne BbIpaKeHHUs

CreneHs ¢ palioHaIbHBIM TOKA3aTEIIEM.

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

[IpumeHeHue omepay W3BJICUEHUS KOPHS N-H CTENEeHH, UCTHOJIb3ys MpU
HEOOXOJMMOCTHU KaJbKyJIATOp. Bbruncienne 3HaueHus: CTENEHU C palOHaIbHBIM
nokazareneM. OleHKa 3HAYEHUH KOpHSA N-M CcTeneHW, 3HAu€HUE CTENEeHU C
palMOHAJIbHBIM [OKA3aTeleM LEJIbIMU YHUCIaMU U JECATUYHBIMU JPOOSIMHU.
CpaBHEeHHE W YHOPSAOYMBAHHE pPAIMOHATIBHBIX M HPPALMOHAIBHBIX YHCET,
3alMCaHHBIX C TOMOIIBI0 KOpHA N- CTEMEeHH, CTENEeHH C paloOHaJIbHBIM
nmokasareneM. BpIONHEHHE TOXACCTBEHHBIX MPEoOpa30oBaHU  BBIPAKECHUH,
COZEp KaIINX KOPEHb N-i CTENEHH, CTENIEHb 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 MOMOIIbIO LHHU(PPOBBIX PECYPCOB, H3YHAEMBIX
KoHpurypanmii. [I[puMeHeHre MaHHBIX TEOpEeM MPH PEIICHUH TE€OMETPHUUYECKHUX
3aa4. 3HAKOMCTBO C MOHSITHEM TOMOTETHH, C €r0 MPUMEHEHHEM, B TOM YHCTIE B
MPAKTHYECKUX CUTYaIHsX.

Hccneoosamenvckas paboma (C UCIOIBL30BAaHUEM MPOTPAMMHBIX CPEACTB):
TOMOTETHS U €€ CBOMCTBA.

DOyHKUIMHA

[Tonsitne «dynkuus». IlpumeHeHne CBOWCTB (GYHKIMWA: HYIU (QYHKIUH,
NPOMEXKYTKA  3HAKOMOCTOSHCTBA (DYHKIMM, TPOMEKYTKH BO3pACTaHHS U
yObIBaHMS (PYHKIMHU, YETHbIC U HEUYETHbIC (DYHKIIMH, HAUOOJbIlIee U HAUMEHbIIEEe
3HaueHud (yHKUMM TpU pemieHud 3aaad. lloctpoenue rpagukoB (yHKIMA C
noMoIneio npeodpasoBanuii Buga: f(X) —f(X) + a; f(x) — f(x + a); f(x) — kf(x),
fO) —=f( x ), F6) — [ 1(x) |.

Pacno3naBanue creneHHbIX (YHKIUMHA MU TOCTPOEHUE SCKHU30B TpauKOB
CTETIEHHbIX (YHKIMM C HaTypajdbHBIMU IOKa3aTeNsIMA pa3HOM YETHOCTH.
Hcnonp3oBaHne CBOWCTB TpadUKOB CTEMEHHBIX (YHKIUHA C HaTypaldbHBIMU
MOKa3aTesIMHU TIPH peleHny 3a1ad. [Toctpoenue rpadukoB GyHKImiE y= VX , Y =
Ix, y=|x|

Hccnedosamenvckas paboma: moBefeHne QYHKIUM U ee Tpaduka B
3aBHCHMOCTH OT MapameTpa.



MeTtoa koopauHat

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

HaxoxzaeHue mnepeceyeHuid OKPYKHOCTEM M MpSAMBIX B KOOpPAMHATAaX.
dopmyna pacCTOSTHUS OT TOYKH 10 mNpssMou. llnomanae napamienorpamma B
KOOpAMHATaX, MOHATHE 00 OpUeHTHpoBaHHOW mmiomaau. [IpumeHnenue merona
KOOpJIMHAT B  IPAKTUKO-OPHUEHTUPOBAHHBIX  TIEOMETPUYECKUX  3aJayax,
HCCIICIOBAHUE TTPUIIOKEHHSI METOAA KOOPJIUHAT B BBIYMCIUTEIILHON MAaTEMAaTHKE U
nHpopMaTHKe.

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

IIpaBujibHbIEe MHOTOYTOJILHUKHA. OKPY’KHOCTH 1 MHOTOYT0JILHUKH

[ToHsiTME TPABWIBHOTO MHOTOYTrOJbHUKA. DOpMyNbl sl BBIYUCIEHUS
AJIEMEHTOB TMPaBUJIbHBIX MHOTOYTOJBHUKOB (CTOpOHA, paadyC BIHUCAHHOW U
ONMHMCAHHOW OKpY>KHOCTEH). BbIBOA (OopMyn AJIMHBI OKPYXHOCTH M IUIOUIAJH
kpyra. J[inHa Oyru OKpYy>KHOCTH, paauaHHas Mepa yria. [lnomane kpyra u
IJIOIIA/Ib KPYTOBOTO CEKTOpa. BhIUMCIEHUE MEPUMETPOB M IUIOMANEH CIOXKHBIX
buryp, BKIIOYAIOIINX HIEMEHTBI KpyTa.

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

Ilpaxkmuxym: pelieHne 3aaad NOBBIIICHHON CI0KHOCTH.

YucoBblie MOCJI€A0BATEILHOCTH U MIPOTPECCUM

Onpenenenue BUJIOB MIOCJIEIOBATEILHOCTEM: OrpaHUYCHHAs
MOCJIEA0BATENBHOCTD, MOHOTOHHO BO3pacTaromas (yOnIBaro1as)
nocyenoBaTeabHOCTh. [IpencraBnenue OECKOHEYHBIX TMEPHOIUYECKUX JApoOeit B
BHJIC OOBIKHOBEHHBIX. 3HAKOMCTBO c MTOHATUEM CXOAUMOCTH
MMOCJIEOBATEILHOCTH, HaXO0KIIEHUE CyMMBI 0OEeCKOHEYHO yOBIBaIOIIICH
reoMeTpUUeCcKOr nporpeccuu. [I[puMenenne MeTo1a MaTeMaTU4eCKOM UHAYKIIHUH.

Hccneoosamenvckas paboma: TOBEIAEHUE TMOCIEIOBATEILHOCTEH — OT
TUIIOTE3bI A0 10KA3aTEIbCTBA.

JIBHKEHMSI TIIIOCKOCTH

[lenTpanbHas cummerpusi. LlenTpanbHO-cuMMmeTpudHbie Gurypsl. [ToBopoT.
OceBast cummeTpusi. OUTYpbl, CUMMETPUYHBIE OTHOCHTEIIBHO HEKOTOPOU OCH.
[TapannensHbiii nepeHoc. [loHsaTue ABUX)eHUsI U ero cBoicTBa. PaBeHCTBO duryp.
[IposiBieHHsI CHUMMETPUM B NPUPOJEC, >KUBOMHUCH, CKYJBITYpE, apXUTEKType.
Komno3unmu namwxeHuit (mpocteiiimue npumepsl). llpuMeHeHne B pelIeHUH
F€OMETPUYECKUX 3a]1a4.



Hccnedosamenvckas paboma (¢ ucnoiv3osanuem npocpammHuIX cCpeocms):
KOMITO3UIIMSI IBH>KEHUM.



INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATBI

1) nampuomuuecko2o 0CRUMAHUAL:

- MNpOsABJIEHUE HHTEpeca K NPOLUIOMY M HACTOSLIEMY POCCHMCKOU
MaTE€MaTUKHU;

- ILIEHHOCTHOE OTHOLICHHE K JOCTMIKCHHUSAM DPOCCHUCKHUX MAaTEMATHKOB U
POCCUICKOM MAaTeMaTU4YeCKOM HIKOJBI, K HMCIOJB30BAHUIO ITUX JIOCTHKCHUN B
IpYTUX HayKax U MPUKIAJAHbIX cepax;

2) 2pas#coancko2o u 0yX08HO-HPABCMEEHHO20 60CNUMAHUSL:

TOTOBHOCTh K BBINOJHEHUIO OOS3aHHOCTEN Tpa)kAaHWHA M peau3ali €ro
npaB; MPEACTaBICHUE O MATEMaTUYECKUX OCHOBaX (YHKIHOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SIBJICHUH, MPOLEAYP IPaKIaHCKOro o0IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTh K 00CYKJIEHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX C
IPaKTUYECKUM TPUMEHEHHEM JIOCTHKECHUH HAyKW; OCO3HAHUE Ba)XHOCTHU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YYEHOTIO;

3) mpyoosoco 6ocnumaHusi; yCTAaHOBKA Ha aKTHMBHOE y4acTHE B pEIICHUU
MPaKTUYECKUX 337a4 MaTEeMaTHYECKON HaINpaBJIECHHOCTH; OCO3HAHUE BAKHOCTHU
MaTEMaTUYeCKOro 00pa30BaHUSl HA MPOTSHKEHMHM BCEH JKU3HU ISl yCHEIIHOU
npo(EeCCUOHANIBHON  JI€ATEIbHOCTH M Pa3BUTHE HEOOXOOUMBIX  yYMEHUI;
OCO3HAHHBIA BBIOOP U MOCTPOCHUE WHJMBHUYyAIbHOW TPAEKTOPUHM OOpa30BaHUS U
KU3HEHHBIX IIJJAHOB C YYETOM JIMYHBIX HHTEPECOB U  OOIIECTBEHHBIX
MOTPEOHOCTEH;

4) acmemuueckoeo ocnumanus. ClIoCOOHOCTb K SMOIIMOHATIBHOMY
U 3CTETUYECKOMY BOCIPHUSATHIO MaTeMAaTHYECKUX OOBEKTOB, 3aJad, PEIICHUI,
pacCcyXJeHUI; yMEHUE BUJETh MAaTEMAaTUUECKHE 3aKOHOMEPHOCTH B UICKYCCTBE;

5) wyennocmu HayuHo20 NO3HAHUA: OpPUEHTALMS B JEATEIBHOCTH Ha
COBPEMEHHYIO CUCTEMY HAYUHBIX MPEICTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHUS YETIOBEKa, MPUPOABI U OOLIECTBa; MOHUMaHHE MaTEMaTHUYEeCKONW HAayKd
KaK cepbl 4eI0BEYECKON JIeATEIbHOCTH, STAllOB €€ Pa3BUTUS U 3HAUMMOCTH IS
pa3BUTHS LMBHWIIM3ALMH; OBJIAJCHHUE SI3bIKOM MaT€MaTHKH W MaTeMaTHYECKOU
KyJIbTYpOll ~ Kak CpeICTBOM  IIO3HAHWUS  MHpPA; OBJIAJICHUE  HaBbIKAMU
UCCJIEI0BATENbCKON NeATEIbHOCTH;

6) ¢uzuueckoeo eocnumarus, GopMUpPoBanHUs KYIbmypbl 300p06bs WU
HMOIIMOHAJIBHOTO  OJIaronojy4yusi: TOTOBHOCTh NPHUMEHSTh MaTeMaTHYEeCKUe
3HaHWS B MHTEpPecax CBOETO 370POBBS, BEACHHUS 3A0pPOBOro o0pa3a KU3HU
(310poBOE MUTaHUE, COATAHCHUPOBAHHBIA PEXKUM 3aHATUN U OTAbIXa, PETYyJspHAs



¢duznyeckass akKTUBHOCTBH), C(OPMUPOBAHHOCTH HaBbIKa pedieKkcuu, MpU3HAHHUE
CBOETO IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPYyroro 4eJoBeKa;

7)  9KOn02UYeCcKoe0  60CHUMAHUA: ~ OPUEHTAlMS  HAa  TPUMEHEHUE
MaTeMaTUYeCKUX 3HAHWM i1 pemieHus 3ajad B 00JIaCTU  COXPaHHOCTH
OKpYXaIomel Cpepl, IUTAHUPOBAHWE TIOCTYNKOB M OIICHKA HMX BO3MOXKHBIX
MOCJICICTBUMA JIJIT  OKPY’XKAIOIICH Cpenbl; OCO3HAHWE TJIOOATBHOTO XapakTepa
HKOJIOTHYECKUX MPOOJIEM U ITyTeH MX PEIICHHUS,;

8) adanmayuu K USMEHAIOWUMCSL YCLOBUAM COYUATILHOU U NPUPOOHOU CPeobl:

TOTOBHOCTh K JEHCTBUSM B YCIOBHUSX HEOIMPEAEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JIeATEeIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA Yy JAPYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM JESATEIHHOCTU
HOBBIC 3HAHWS, HABBIKK W KOMIICTCHIIMM W3 OIBITAa APYTHX; HEOOXOIUMOCTh
(dbopMHpoBaTh HOBBIE 3HAHUS, (HOPMYIUPOBATh WAEH, MOHSITHS, THIIOTE3bl 00
00BEKTax W SBJICHUSAX, B TOM YHCJIC paHEe HE M3BECTHBIX, OCO3HABATH JACHHUITUTHI
COOCTBCHHBIX 3HAHWUH W KOMIIETEHTHOCTEH, IUTAHMPOBATH CBOEC Pa3BUTHE;
CIIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CHUTYAIIMIO, BOCHPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TPEOYIOUUNA KOHTpPMEpP, KOPPEKTUPOBATh MPUHUMAEMBbIC
pereHus U JehcTBUA, (POPMYJIHpPOBATH W OIEHUBATH PUCKU M TIOCIEICTBUSA,
dbopMUPOBATH OIBIT;

9) 6ocnumanus UHGOPMAYUOHHOU KYIbIMYPbL.

MPOSIBJICHHE WHTEpeca K HWCIOIb30BAHUIO ITU(GPOBBIX TEXHOJIOTHUH IS
ONTUMHU3AIMK TIPOIIECCOB TOWMCKA, aHalinu3a, 00pabOTKH, CO3[aHusd, Mepeaadu
MaTeMaTHYeCKOW MH(pOpMAIMu ¥ BU3YyalU3alldid MaTeMaTHYSCKUX O0OOIIECHUA U
pPE3yJIbTaTOB aHANIM3a; TOTOBHOCTh K HCIIOJIb30BAHUIO ITU(MPOBBIX 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 IPUMEHEHUS ITU(POBBIX TEXHOJOTUH B YUCOHBIX IEIISAX.

METANIPEAMETHBIE PE3YJIBTATbHI

1. Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE Yy4eOHbIE JeliCTBUS

1) Baszosvie nocuyeckue Oeticmeust:

BBISIBIIATh M XapaKTePU30BaTh CYIIECTBEHHBIC MPHU3HAKH MATEMaTHYECKUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpe/ICIICHNS TIOHATHH, YCTAaHABIMBAThL CYIICCTBEHHBIN MPU3HAK KIIACCHU(UKAIUH,
OCHOBaHMsI 1711 0000IEHHS U CPABHEHHMSI, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opmMynupoBaTh U NpPeoOpa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHIUYHbBIE, YACTHBIE U OOIIHE, YCIOBHBIC;



BBISIBIIAITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JienaTh BBIBOABI C KCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JIETYKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITIOUCHHH 110 aHAJIOTHH;

pa30upaTh JT0Ka3aTEIbCTBA MATEMATHYCCKUX YTBEPXKACHUHN (NIPSMBIE W OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSITEIHHO JOKA3aTeIbCTBA MATEMaTHYECKHUX
(GbakToB, BBICTpPAWBaTh ApTyMEHTAIIMIO, MPUBOJAWTH MPUMEPHI U KOHTPIPHUMEPHI,
NPUMEHSATh METOJ] MaTeMaTUYeCKOM WHIYKIHUHU, OOOCHOBBIBATH COOCTBEHHBIE
paccyXJIeHus;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOAAIIMA C  y4eTOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

2) Bazosvie uccnedosamenvckue Oeticmausi:

WCITOJIB30BaTh BOIPOCHI KaK MCCIIEIOBATEILCKHA WHCTPYMEHT ITO3HAHUS,
dbopMyaMpoBaTh  BONPOCH,  (PUKCUPYIOIIUE  MPOTUBOpEUUE,  MpodiieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (hOopMUpOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHECHUE;

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

CaMOCTOSITeNILHO (HOpPMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBEICHHOTO  HAONIOJCHMS, HUCCIEAOBaHUS, OKCIEPUMEHTAa, OICHUBATH
JIOCTOBEPHOCTH TMOJYUYEHHBIX PE3YIbTaTOB, BBIBOJIOB U 0000IIEHNUI;

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

3) Paboma c ungpopmayueti:

BBISIBIIATH HEJAOCTATOYHOCTh M M30BITOYHOCTH HMH(POpPMAIMH, JaHHBIX,
HEOOXOMMBIX JIJIS PEIICHUS 3a]1a49H;

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

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

OIICHMBATh HAAC)KHOCTh MH(POpPMAIUU TI0 KPUTEPHUSIM, MPEITIOKESHHBIM HITH
chOpMYIMPOBAHHBIM CAMOCTOSITENILHO.

2. KoOMMyHHKATHBHbI€ YHUBEPCAJIbHbIE Y4eOHbIE 1eiCTBUSA:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU H
IEeIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PECHHS B



YCTHBIX W MHUCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOAYy PELICHUs 3a/JauH,
KOMMEHTHUPOBATh MOJYYCHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHMsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBbI,
npoOsemMbl, pellaeMol 3a7aud, BBICKA3bIBATh WJIEH, HAIICJICHHbIE Ha TIOHMCK
pELICHUs], COIMOCTABIATh CBOM CYXKIEHUS C CYXICHUSAMH JPYIUX YYaCTHUKOB
nuanora, oOHapy»XUBaTh Pa3IMYUEe U CXOACTBO IMO3WIMH, B KOPPEKTHOH ¢opme
dbopMynTupoOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;

NPEACTABIIATh PE3YJIbTAThl PELICHUS 3a/1ayd, SKCIIEPUMEHTA, UCCIEI0BaHuS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (POpMaAT BBICTYIUIGHHS C YYETOM 3a/iay
NPE3eHTALUN U OCOOEHHOCTEN ayIuTOPUH;

NOHMMATh U HCIIOJIb30BATh MPEUMYIIECTBA KOMAaHAHOW U MHIMBUIYaJbHOU
paboThl MpU pEIIEHUWH YYEOHBIX MaTEeMaTUYECKUX 3aJad, NPUHUMATh LEJb
COBMECTHOM JeATEIbHOCTH, IUIAHMPOBATh OPraHU3aldi0 COBMECTHOM paloTHI,
pacnpenensaTh BUIbI padOT, JAOroBapHBaThCs, OOCYKJaTh MPOLECC U PE3yJIbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJIEH;

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 CBOEr0 BKJIaJa B OOWIMN pe3yabTar Io
KpUTEpHUsIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUS.

3. PeryisiTuBHBIC YHHMBEpPCaJIbHbIC y4eOHbIE 1eCTBUA

1) Camoopeanuzayus:

BBISIBJISITH IPOOJIEMBI JJIsi PEIICHUS B JKM3HEHHBIX U yYEOHBIX CUTyalUsX,
OpPUEHTHPOBATHCS B PA3JIMYHBIX MOAX0AaX MPUHATHS pellieHui (MHANBUAYaIbHOE,
IPYIIIOBOE);

CaMOCTOATENIBHO COCTABJIATH IUIAH, aJrOPUTM pELICHUS 3aJadd (MU €ro
4acTh), BBIOMpATh CIOCOO pEIICHUS C YYETOM HMEIOIIUXCS pPEecypcoB U
COOCTBEHHBIX BO3MOXXKHOCTEW, apryMEHTUPOBaTh M KOPPEKTUPOBATH BAPUAHTHI
peluIeHuil ¢ y4eToM HOBOM MH(MOpMAaIUu.

2) Camoxormpoib:

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

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

OLICHMBATh COOTBETCTBHE pe3yJbTaTa AEATEIbHOCTU MOCTABIECHHOW IeNU U
YCIOBUSIM, OOBSACHATH MPUUUHBI JOCTHKEHHS WM HEJTOCTHXKEHUS LN, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.



3) OMOYUOHAIbHBLIL UHMETIEKN.!

BBIPKATh OMOLIMHU MPU H3YYCHHUH MATEMAaTUYECKUX OOBEKTOB U (PaKTOB,
JaBaTh YMOIIMOHAIBHYIO OLIEHKY PELICHHUS 3aJa4u.

HPEAMETHBIE PE3YJIbTATBI

7 KUIACC:

1) Ucnonws3oBaTh MOHATHS MHOXECTBA HATYPAJIBbHBIX YHCEN, MHOKECTBA
LEJIbIX YHCEJ, MHOKECTBA PAllMOHAIBHBIX YHCEII TPU PELICHUH 3a/1a4, IPOBEICHUN
paccyxJaeHuid U jaoka3arenabCTB.IloHMMaTh M OOBACHATH CMBICA MO3UIMOHHOU
3alUCU HATYPAJIBHOTO YHUCIA.

2) BpINoaHATH, coYeTasi yCTHBIE U MHCbMEHHBIE MPUEMBI, apUPMETHUECKHE
JEUCTBHS C PALlMOHAJIBHBIMU YHCIAMH, UCIIOJIB30BaTh CBOMCTBA YKCE U MPABUIIA
JNEWCTBUM, IPUEMBI PALIMOHAIBHBIX BBIYUCICHUN.

3) BBINONHATH IEUCTBUS CO CTENEHAMH C HATYPAJbHBIMU MTOKA3aTEISIMH.

4) HaxoauTh 3HAUYE€HUS YHUCIIOBBIX BBIPAXKEHUM, COACPKAIIUX PAIIMOHAIBHBIC
yuciaa W CTENEHH C HATypalbHBIM I[I0Ka3aTeleM, NPUMEHSITh Pa3HOOOpa3HbIe
CHI0COObI ¥ IPUEMBI BBIYMCIIEHUS, COCTABIIATh U OLICHUBATh YHUCIOBBIE BHIPAKEHUS
IIPU PEIICHUH MPAaKTUYECKUX 33/1a4 ¥ 337a4 U3 APYTruX y4eOHbIX IPEIMETOB.

5) Oxpyrisath uucna ¢ 3aJaHHOM TOYHOCTBIO, a TaKXKe [0 CMBICIY
MPaKTUYECKOM CHUTyalldd, BBINOJHATh MPUKUAKY UM OLEHKY pe3yJbTaTa
BBIYMCJIEHUW, OLICHKY 3HAYEHWW YMCIOBBIX BBIPAKEHUM, B TOM YHUCJE IpHU
pEIICHUH MPAKTUYECKUX 3a/1au.

6) Pemath TekcToOBbIE 3aauyd apuU(METHUYECKUM CIIOCOOOM, HCMOJIb30BATh
TaOJIMIbI, CXEMBbl, YEPTEXKH, JAPYTrue CpelICTBa TMPEACTABICHUS HaHHBIX INpU
pELIeHUH 3a4ad.

7) JJoKka3pIBaTh ¥ MPUMEHSTH IIPU PEIICHNH 3a/1a4 IPU3HAKU JIETMMOCTH Ha 2,
4, 8,5,3,6,9, 10, 11, npuzHaku IeIMMOCTH CYMMBbI U IPOU3BEICHUS IIEIbIX
quced.

8) ITpuMeHsATh MPU3HAKK 1eTUMOCTH Ha 7 1 13.

9) PacknanpiBaTh HAa MHOXKHUTENN HATypajbHbIE YMCTIA.

10) CobOogHO omepupoBaTh MOHATHSMH: YETHOE YHCIIO, HEYCTHOE YHCIIO,
B3aMMHO MPOCTHIE YUCIIA.

11) HaxoauTh HanOONBIINI OOIIMI TeIUTENIh U HAMMEHBIIIee 00IIee KpaTHOE
YHUCEN U UCIIOIb30BaTh UX MPHU PEIICHUH 331a4, IPUMEHATh alropuTM EBkiauaa.

12) OmnepupoBaTh MOHATHEM OCTAaTKa MO MOIYJIO, NMPUMEHSTh CBOMCTBA
CpPaBHEHMI IO MOJYJIIO.

13) MHcnonbp3oBaTth anreOpanvyeckyrd TEPMHUHOJIOTHMIO U CHUMBOJMKY,
IPUMEHSATH €€ B IIPOLIECCE OCBOEHUS yUeOHOT0 MaTepHaa.



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

15) BeolnonHATe nelcTBUSA  (CIOKEHHE, BBIYMTAHHME, YMHOXKEHHE) C
OJHOWIEHAMM W C MHOTOWIEHAMH, [PUMEHATh (POPMYJIbl COKPAILIEHHOTO
YMHOXKEHHS (KBaJpaT M KyO0 CyMMBbI, KBaJpaT M KyO pa3HOCTH, pa3HOCTb
KBaJIpaToOB, CyMMa M pa3HOCTb KyOOB), B TOM YHCJIE JUIsl YIPOILEHUS BBIYUCICHUIA.

16) CoctaBniTh M pemiaTh JMHEWHOE YpPaBHEHUE WA CUCTEMY JIMHEHMHBIX
YpPaBHEHUH TIO YCJIOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJla4dl IOJIy4eHHbI pe3ynbrar. CTpouTh TpauKy JHHEWHBIX
bynkuuii. Ctpouts rpaduk GyHKIuu Yy = [X|.

17) OnuceiBaTh C MOMOIIBIO (PYHKIMHA H3BECTHBIE 3aBHCHUMOCTH MEXIY
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, W3BICKAaTh U HMHTEPIPETUPOBATH HH(MOpPMALKIO U3 TpaduKOB
peanbHBIX IPOLECCOB U 3aBUCUMOCTEM.

20) Hcnonw3oBaTh CBOWCTBA (PyHKUMH Ui aHaiu3a IpaduKOB peasIbHBIX
3aBUCUMOCTEN (HynIH (DYHKIMM, NPOMEXKYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
IPOMEKYTKHA BO3pacTaHusi M yObIBaHMS (DYHKIIMH, HauOoOJblllee M HaUMEHbIIIEE
3HauYEHUA (PYHKIMN).

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

22) Jlenatb NPUKHUIKY U OLIEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYMH IIPEAMETOB B
peasibHOM KU3HU, Pa3MEPOB IPUPOIHBIX OOBEKTOB.

23) Bnagets nonstuem «reomerpudeckoe Mmecto Touek» (I'MT). Onpenenstsb
OMCCEeKTpPUCY YIVIa W CEpeAUHHBIM NEepNeHIUKYyJIsp K oTpe3ky kak ['MT.
ITonp3oBareca  moHATHEM I'MT 1pu  gokasareinbCTBE  IEOMETPUUECKHUX
YTBEPKJICHUW U TTPU PELICHUU 3a]1a4.

24) BnageTh TNOHSTUEM KacaTE€IbHOM K OKPYKHOCTH, TOJIb30BaTHCS
TEOPEMON O MEPIEHAUKYISIPHOCTH KacaTeJIbHOM M pajauyca, MPOBEAEHHOIO K
TOYKE KaCAHMSI.

25) Jloka3plBaTh pPABEHCTBO OTPE3KOB KacaTEIbHBIX K OKPYKHOCTH,
MPOBEICHHBIX U3 OAHOW TOYKH, U MPUMEHATH 3TO B PEUICHUH T€OMETPUYECKHX
3ajay.

26) Jloxa3piBaTh M MPUMEHSTH NMPOCTEHIINE MEOMETPUUECKUE HEPABEHCTBA,
MOHUMATh UX NMPAKTHYECKHUI CMBICIL.

8 KUIACC:



1) IloHuMath ¥ HCMOJB30BaTh MPEACTABICHUS O PACIIMPEHUH YHUCIOBBIX
MHOYECTB.

2) CBoOoagHO  omepupoBaTh  MOHATUSIMHU:  KBaJpaTHBIM  KOPEHBD,
apu(pMETUYECKUNA KBAJIPaTHBIM KOpPEHb, HPPAIIMOHAIIBHOE 4YHUCJIO, HaXOIUTh,
OLICHMBATh KBAJpPATHBIE KOPHHU, MCIOJIb3Ys NPH HEOOXOIUMOCTU KaJIbKYJATOD,
BBITIOJIHATh MPEOOPa30BaHUSI BBIPAKEHUN, COAEPXKAIIUX KBaJIpaTHbIE KOPHHU,
WCIIOJIb3Ysl CBOMCTBA KOPHEM.

3) Mcnonp30BaTh HaYaJIbHbIE MPEICTABICHUS O MHOYKECTBE JIC€MCTBUTEIBHBIX
YuCel JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYUCICHUH, U300paxaTh JIeHCTBUTEIIbHbIE
4yycia TOYKaMU Ha KOOPAUHATHOM MPSIMOM.

4) Vcnionb30BaTh 3aMUCH OOJIBIIUX U MAJIBIX YUCEJ C MTOMOIIBIO JECATUIHBIX
npobeit u crenenerd yucna 10, 3anmMcbiBaTh M OKPYIJVISITh YHMCIIOBBIE 3HAYEHUS
peabHBIX BEJIUYHH C UCIIOJIH30BAHUEM Pa3HbIX CUCTEM U3MEPEHHMIA.

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

6) Haxonuth nomycTUMble 3HaYEHUsI TIEPEMEHHBIX B JPOOHO-pAllMOHATBHBIX
BBIPAKEHUSAX.

7) IlpuMeHsITh OCHOBHOE CBOMCTBO PAIIMOHAIBHOU IPOOH.

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

9) BbIMoOMHATH  TOXIECTBEHHBIE  MpeoOpa3oBaHUs  palMOHATBHBIX
BBIPAKCHUM.

10) I[Ipumenars mnpeoOpa3zoBaHUsI BBIPAKEHUN ISl PEIICHUS PAa3THUYHBIX
3a/1a4 U3 MaTEMAaTUKH, CMEKHBIX MTPEAMETOB, U3 PEATbHON MPAKTUKH.

11) IlpumeHATh NOHSATHE CTENEHU C LEIbIM I0KA3aTeJIeM, BBIOIHATh
npeoOpa3oBaHus BbIPAXKEHUI, COAEPKALUX CTETNIEHH C LIETBIM MOKa3aTeIeM.

12) Haxomauth [IONMyCTUMBIC 3HAUYEHHUS TIEPEMEHHBIX B BBIPAKCHUSIX,
coJiep Kalux apupMeTudecKrue KBaApaTHbIE KOPHH.

13) BoeimosnHATh MpeoOpa3oBaHusl UPPANMOHATBHBIX BBIPAKCHHUH, UCTIONB3YS
CBOWCTBA KOPHEU.

14) Pemath npoOHO-paniioHaIbHBIC YPaBHEHUS.

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

16) IIpoBOUTE UCCIEIOBaHUS YPAaBHEHUI U CUCTEM YpaBHEHUI, B TOM YHUCIIE
C MNpUMEHEHHEeM rpaduyecKux MpeJcTaBIeHUuN (yCTaHABIMBATh, WMEET JIH
YpaBHEHHE WM CUCTEMA YypPAaBHEHUM pEIICHUs, €CIH HMEET, TO CKOJIbKO, U
npouee).



17) IlepexoauTe OT ClOBECHOM (GOPMYTUPOBKH 33Ja4M K €€ anreOpandeckoi
MOJIEI C TIOMOIIBIO COCTaBJICHHS YpPAaBHEHUS WJIM CHUCTEMbl YpaBHEHUH,
WHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ[a4M MMOJTYUYEHHBIN pe3ybTarT.

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

19) IlonumaTh ¥ UCHONB30BaTh (YHKIMOHAJIbHBICE TIOHATHUA U SI3BIK
(TepMUHBI, CUMBOJIMYECKHE O003HAUEHHUA), OMPENEATh 3HAUYeHUE (PYHKIUU IO
3HAYEHUIO apTyMEHTa, ONPEIeIsATh CBOMCTBA (DYHKIINM MO ee rpaduky.

20) Ctpoutb rpaduku (yHKIUN, ONMUCHIBATH CBOMCTBA YMCIOBOM (DYHKIIMH
no ee rpapuky. Pacro3HaBaThb OCHOBHBIE BHUJbl YETBIPEXYTOJBHUKOB, HX
AJIIEMEHTBI, MOJb30BATHCS WX CBOWCTBAMU IPU PELIEHUU T'€OMETPUYECKUX 3a/ad.
PaznuuaTe npHU3HAKU M CBOICTBA mapajuiesiorpaMma, poMOa M MpsSMOYTOJIbHUKA,
JIOKa3bIBaTh WX M YBEPEHHO MPUMEHATh IMPU PEIICHUH TeOMETPUUYECKUX
3ayay.Pacro3HaBath IEHTPAILHO-CUMMETPUYHbIE (DUTYpBI UM HCIOJIb30BATh HX
CBOMCTBA MPH PEILICHUH 3a7a4.

21) Brnanetb NOHATUSAMU MOJ00MS TPEYTOJILHUKOB, KOdddUlMeHTa noiooms,
COOTBETCTBEHHBIX 3JIEMEHTOB MOAOOHBIX TPEYroJIbHUKOB. IMeTh pencraBiieHue o
npeoOpa3oBaHuU MOAOOMA U O MOAOOHBIX (urypax. [lonb3oBaThCs NMpU3HAKAMU
noj00usl TPEYroJbHUKOB MPU PEIICHUU TeoMEeTpUYecKux 3anad. Jlokas3biBaTh U
MPUMEHSATH OTHOIIECHHS TPONOPLIMOHATIEHOCTH B MPSIMOYTOJIbHBIX TPEYTOJIbHUKAX.
JlokaspIBaTh U IpUMEHATh Teopemy Daneca. [I[puMeHaTs mogodre B MPaKTUYECKUX
3a/1ayvax.

22) BpBOguTh M WCHOJB30BaTh MpocTediue (GopMynbl i TUIOMIAAH
TPEYroJIbHHUKA, TapajijiesiorpaMma, poMOa U Tpanenu. Beraucnsate (pa3aunaHbIMU
cnoco0amMu) IUIOMIAb TPEYroJdbHUKA M IUIOIIAAM MHOTOYTOJBHBIX (UTYD
(moJIB3ySICh, TA€ HEOOXOIUMO, KAIBKYIATOpOM). [I[puMEeHATh METO/ TIJIOIIAIeH IS
peuieHus 3a1ay. 3HaTh OTHOIICHUE TUIOIIAeH MOAOOHBIX (PUTYyp U IPUMEHATH NPHU
pemiennu 3aaa4. [[puMeHsATh MOTy4YeHHbIE YMEHHS B MPAKTUYECKUX 3a/adaXx.

23) [IlpumeHsiTh TOJY4YECHHBbIE 3HAHWS Ha MPAKTUKE — CTPOUTH
MaTeMaTHYeCKHe MOJENM JUIsl 3aJad pEAbHOM KU3HU W NPOBOJUTH
COOTBETCTBYIOLLIME BBIYMCICHUS C MPUMEHEHHEM MOJO00US W TPUTOHOMETPHUH
(TOJIB3YSICh, T/I€ HEOOXOAMMO, KAJTbKYJISITOPOM).

9 KJIACC

1) CBoOOgHO oOmepupoBaTh MOHATUSMU: KOPEHb N-Ml CTENEeHH, CTENEeHb C
palMOHAIBHBIM IIOKA3aTejieM, HaXOAuThb KOPEHb N- CTENEHW, CTENEHb C



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

2) Ucnonp30BaTh MOHATHE MHOXKECTBA JEHCTBUTEIBHBIX YUCEN MPU PEIICHUH
3aJlay, MPOBEJICHUU PACCYKICHUMN U I0KA3aTEIbCTB.

3) CpaBHMBaTh U YyHOPAIOYMBATH JCHCTBUTEIBHBIE YHCIA, OKPYIJIATH
JEACTBUTEIILHBIE YKCIIA, BBIIOIHATh MPUKUAIKY PE3yJbTaTa BBIYMCICHHUN, OLEHKY
YUCJIOBBIX BBIPAXKCHUM.

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

5) PacknanpiBaTh KBaJpaTHBIN TPEXWICH HA JIMHEHHBIC MHOKHUTEIIH.

6) PemaTe HEC0KHBIE KBaJI[paTHbIC YPABHEHUS C TTAPAMETPOM.

7) PemiaTh HECI0KHBIE CUCTEMBI HEJIMHEHHBIX YPABHEHUH € TapaMETPOM.

8) Pemare ypaBHEHUS, HEpPaBEHCTBA M HMX CHUCTEMBI, B TOM YHCIE C
OTrpaHUYECHHSIMH, HAIPUMEDP B LEIBIX 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/1a41 AJITEOPAMYECKUM CIIOCOOOM.

11) Ucnonbs3oBaTh ypaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI JJIsI COCTABJICHHUS
MAaTEMATUYECKOW MOJENIM pPEAIbHONM CHUTyalldd WM MPUKIAJHOW 3a/auH,
MHTEPHPETUPOBATH NOJYYCHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

12) CB0oOOMHO OmMEpUpPOBATH MOHATUSIMH: 3aBUCUMOCTh, (PYHKIUS, Tpaduk
byHKIMKA, TpsMas MOPONMOPIMOHATIBHOCTh, JIMHEWHAass GYyHKIUS, OOpaTHas
MPOTOPIIMOHAILHOCTh, Mapadosia, Tunepoosia, KyCOUHO-3a/1aHHast PyHKITHS.

13) HccnemoBath ¢yHKIMIO MO €€ rpaduKy, yCTaHABIMBAaThH CBOWCTBA
byHkuumii: 00JacTh ONpenesieHHs, MHOXKECTBO 3HAYCHHWH, HYIW (QYHKIUH,
MPOMEKYTKA 3HAKOIOCTOSIHCTBA, IPOMEXKYTKA BO3pacTaHUsi U  yObIBaHUS,
YETHOCTb U HEYETHOCTh, HAaUOOJIbIlIEE U HAUMEHbIIIEE 3HAYEHU S, ACUMITTOTHI.

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

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

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

17) Ucnonb30BaTh CBOMCTBA KBAAPATUIHON (DYHKIIUU ISl PEIICHUS 3a]1a4.

18) Ha mpumepe kBaapaTuyHON (PyHKIHUU CTPOUTH Tpaduk (PYHKIHH Y =
af(kx + b) + ¢ ¢ momomipro mpeodpazoBanmii rpaduka pynkuuu y=f(x).



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

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

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

22) BHIMOTHATH BBIUUCICHUS C HWCIONb30BaHHEM (OpMylT N-TO dieHa
apu(MeTHYeCKO U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MEPBBIX N UJICHOB.

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

24) Pemiath 3aa4M, CBI3aHHbIE C YUCIIOBBIMU MIOCIEA0BATEIBHOCTIMH, B TOM
YHUCJIE 33/1a4M U3 peaIbHOM KU3HU (C UCIIONB30BAHUEM KAJIbKYJISATOPA, HU(POBBIX
TEXHOJIOTHUH).

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

26) HNmerp npeacTaBiI€HHE O CXOJUMOCTH TOCJIEIOBAaTEIbHOCTH, YMETh
HaXOAUTh CyMMY OECKOHEUHO YOBIBAIOIEH T€OMETPUYECKON ITPOrPECCUH.

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

28) Jloka3pIBaTh TEOPEMY CUHYCOB M TEOPEMY KOCUHYCOB, IPUMEHATH UX IS
HAXOXKJEHUS PA3IMYHBIX 3JIEMEHTOB TPEYTOJbHUKA («PELIEHUE TPEYTOJbHUKOBY),
IpU PEIIEHUU TEOMETPUYECKUX 3anad. lIpuMeHsATh mnoJiydeHHbIE 3HAHUS MpPU
PELICHNH PAKTUYECKUX 3a1a4.

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

30) Wmers mnpeacTaBieHHE O TOMOTETHUH, MPUMEHATH B MPAKTHUYECKUX
CUTYaLHSIX.

31) Ucnonw3oBaTh Teopembl UeBbl 1 MeHenast mpu pelieHnu 3a1ay.

32) HMcnonp30BaTh TEOPEMBI O BIIMCAHHBIX yriaxX, yrjiax MEXAY XOpAaMH
(CeKyIIMMHM) U yTJIe MEXAY KacaTeJIbHOM U XOPAOW ITPH PEIIEHUN T€OMETPUUYECKUX
3ama4. Jloka3plBaTh M NMPUMEHSATH TEOPEMBI O MPOU3BEACHUH OTPE3KOB XOPI, O
MPOU3BEJCHUHU OTPE3KOB CEKYIIUX, O KBaJ[paTe KacaTeIbHOM.

33) Bnanerp NOHATMEM KOOPAMHAT Ha IJIOCKOCTH, pabOTaTh C ypaBHEHUEM
OpssIMOM  Ha IUIOCKOCTH. Biagerp MNOHATHAMM  yIJIOBOIO KO3(QQPUIMEHTa U
CBOOOJIHOTO 4JI€HA, MOHUMATh HUX TEOMETPHUUECKHI CMBICI U CBS3b YIJIOBOTO
K03 duImeHTa ¢ BO3pacTaHWEeM U YyObIBaHHEM JUHEHHONW GYHKIUH. YMeTh



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

34) BeiBOAWTH M BIAJE€Th YpaBHEHHUEM OKPYKHOCTU. MCronb3oBaTh METO
KOOpPAMHAT Ul HAXOXKJICHHs IEPECEUCHHUUM OKPYKHOCTEM M NpsMbIX. Braners
dbopMynaMu paccTOSHUS OT TOYKH JO MPSMOM, TUIOHIA[M MapajuieiorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpPHUEHTUPOBaHHOW Iomaau. llomp3oBaThCs
METOJOM  KOOpJIMHAT Ha IUIOCKOCTH, IPUMEHATh €ro IpU  PpPELICHUU
F€OMETPUYECKUX W TMPAKTUYECKUX 3anad. lIpuMeHATr MeTon KOoopAWHAT B
IIPaKTUKO-OPUEHTHPOBAHHBIX FTEOMETPUUYECKHX 3a/1a4ax.

35) Bnanerp moHsATHEM BEKTOpa. YMETh CKJIAJbIBaTh U BBIUUTATh BEKTOPHI,
YMHOaTh HAa YHUCJO, BIAJETh NpaBUIaMH TPEYTrOJbHUKA M IapajuiesorpaMmma.
Bnanets npakTUYECKUMH UHTEPHPETALMSIMU BEKTOPOB. YBEPEHHO MOJIb30BATHCS
KOOpJIMHAaTaMHU BEKTOpa. BiiageTe CJI0KEHHEM M BBIYUTAHUEM BEKTOPOB,
YMHOKEHHEM BEKTOpa Ha YMCIO B KoopauHaTtax. MiMeTs npencraBienue o 6asuce
(Ha mockocty). PackiaapiBaTh BEKTOPHI 10 0aszucy. PacknanpiBaTh BEKTOPHI CHII C
NIOMOILBIO NPOELUUPOBAHUS U TPUTOHOMETPUUYECKHX COOTHOUIEHUH. lIpuMeHsaTh
MOJIyYEHHBIEC 3HAHUA B IPOCTEHIINX (PUZNYECKUX 3a/1adax.

36) Bnanerb MOHATHEM CKAJSIPHOTO MPOMU3BE/ICHUSI BEKTOPOB, IOHUMATh €r0
Ir€OMETPUYECKUA CMBICII M YBEPEHHO TMOJb30BAaThCSl €ro BBIPAKEHUEM B
JIEKAPTOBBIX KOOpJAWHATaX. 3HATh JUCTPUOYTUBHOCTH CKAJISPHOrO MPOU3BEACHUS
U €ro CBs3b ¢ NpoeurpoBaHueM. [I[puMeHATh cKalsipHOE MPOU3BEAECHUE BEKTOPOB
JUISl HaxOKJEHUsS JUIMH M YIJOB. PemaTe reoMeTpuyeckue 3aJadd ¢ MOMOUIBIO
CKaJISIPHOTO Ipou3BeAcHUs. VCronb30BaTh CKAISIPHOE MPOU3BEIECHUE BEKTOPOB B
anredpanueckux u (pU3nYecKux 3agavax.

37) Bnamerp NOHATHUAMHM  IPAaBUJIBHOTO  MHOIOYTOJIBHHMKA,  JUJIUHBI
OKPYXXHOCTH, IJUHBI IYT'M OKPYXHOCTH M PaJUaHHON Mepbl yIia, BBIYHCIATH
wiomanas kKpyra u ero yvacred. [lonumars cmbicn uucna mw.  [IpumensTs
MOJIyYeHHbIE YMEHHMsSI TPU PEIIEHUU MPAKTUYECKUX 3a7ad. 3HATh MCTOPUYECKHUE
CBEACHUS 00 U3MEPEHUU JJTUHBI OKPYKHOCTHU U ILTOIIAAN KPyTa.

38) Mmets mpencraBieHre O MpeoOpPa3OBaHUM TUIOCKOCTH, O JBUKCHHSX.
Haxoguth ocu, UEHTpbl CHUMMETPUU (GUTYp, LEHTPHl IOBOPOTA, HAXOIUTh
KOMITO3UIIMKM TPOCTEHIHX MpeoOpa3oBanuii. [IpuMEHATh NBWKEHUS TIOCKOCTH
IPU pEUICHUU T€OMETPUUECKUX 3aau.

39) IlpumeHsTh TMOJY4YEHHbIE 3HAHUS HA TMPAKTHKE — CTPOUTH
MaTeMaTUYeCKUE MOJENM Uil 3aJa4 pEJIbHOM KU3HU U  NPOBOJUTH
COOTBETCTBYIOIIME BBIUMCICHUSI C MPUMEHEHHEM MOA00MS 1 TPUTOHOMETPHUUECKHUX
byHKIMI (MTOJIB3YACH, TNIe HEOOXOANMO, KaIbKyIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
JJIeKTPOHHBbIE
No 1/ HaumeHoBaHue pa3iesioB M TeM KosunuyecTBo OcHoBHOe OcHOBHBIE BUbI (undpoBbie)
gt NPOrpamMMbl 4acoB coJep:KaHue AeATeIbHOCTH o0pa3oBaTe/bHbIE
pecypcsl
Ucropus
BO3HUKHOBEHMUSI U
pa3BUTHS
rE€OMETPUH.
[TonsTus:
aKcuoMma,
Teopema, Cemunap: u3
CBONCTBO, HUCTOPUH
MPU3HAK, BO3HUKHOBEHHUS U
JI0Ka3aTeNbCTBO, pa3BUTHS
OnemeHThl ucTopun. O01IME TOHATUS OIpeIeTICHNUE. reomeTpun. MuHu- _
4 https://infourok.ru

reoMeTpun. OCHOBHbBIE PUTYPBI

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

HCCIIE0BaHUE: YTO
TaKoe, Teopema,
CBOWCTBO, MPHU3HAK,
JI0Ka3aTelIbCTBO,
ONpeAcIICHUE




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

Yucna u BeIunciieHus. JleTuMoCTb.
CroKeTHBIE 3aa4n

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

Uccnenosarensckas
paboTa: 1eTuMoCTh
U €€ CBOWCTBA.
Huckyccns:
COOTHECEHHUE THUIIa
3a/1a4¥ U MOJICIIH.
CpaBHenne
apudmerrnyeckoro
1 aJirebpanveckoro
METO/Ia perIeHUs
3a/1a4; JOCTOMHCTBA
Y HEJIOCTATKHU.
MaremaTtnueckoe
COPEBHOBAHUE —
perieHue
CIO’KETHBIX 3a7a4
Pa3HBIMU METOJaMHU

https://infourok.ru




TpeyronsHuku. IIpusHaku paBeHcTBa
TPEYTrOJIbBHUKOB

Anrebpanyeckue BbIpaXXEHUS

TpeyroybHUKA.
PaBHbIe
TPEYroJbHUKHU B
reOMETPUUYECKUX
KOH(pHUTypaIusX.
IIpusnaku
paBeHCTBa
TPEYTOJILHUKOB.
IIpu3naku
paBeHCTBa
MPSIMOYTOJIHBIX
TPEYrOJIbHUKOB.

[lepniengukynsp u

HaKJIOHHAasA1

[IpencraBnenue
3aBUCHMOCTH
MEXIY
BEJIMYHHAMH B
Buzie GopMyIIbl.
Crernenu,
MHOTOUJICHBI,
npeoOpa3oBaHue
MHOTOYJICHOB,
JEHUCTBUSA C
MHOTOWICHAMH.
MHoroujieH
CTaHJapTHOTO
Buga. Crenenn
MHOT'OYJICHA.
Kopnau

[IpakTukym no

pEIICHUIO 3a/1a4.

HccnenoBanue:

paBHBIE https://infourok.ru
TPEYrOJIbHUKH B

F€OMETPUUYECKHUX

KOH(UTYypanusx

IIpaxTukym 1o
pELIeHUIO
MPAKTHKO-
OpPUEHTUPOBAHHBIX
3a7a4 Ha
HaXO0XKJICHHE
HICHIBECTHRIX https://infourok.ru
BEJIMYUH C
MIPUMEHEHUEM
bopmy.
HccnegoBaTenbcKas
paboTta: Kak HalTu
KOpEHb
MHOTOWICHa?




TpeyrosbHUKN ¥ TEOMETPUUECKHE
HEPaBEHCTBA

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

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

HccnenoBarensckas
pabota (B ToM
qucle C
HCI0JIb30BaHUEM
«MaTeMaTH4eCKUX
MTaKETOBY):
reOMETPUUYECKUE
HEPABEHCTBA.
IIpaxTukym 1o
PELIECHUIO
MPAKTHKO-
OpPUEHTHUPOBAHHBIX
3az1ad.
MopenupoBanue ¢

https://infourok.ru

. IIOMOIIILIO
TOYKHU JI0 PAMOM
MPOrpaMMHBIX
CpEICTB
PaBHOCUIBEHOCTE CaMocTosTeIbHOE
YpaBHEHUS U CUCTEMBI YPABHEHHI ypaBHEHUU OTKpPBITHE: https://infourok.ru
JInneHbIe JIMHEHHEBIC




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

ypaBHEHUS U
HEPaBEHCTBA C
rapameTpamMu 1 ux
CUCTEMBI.
UccnenoBarenbckas
pabota (B ToM
YUCJE C
KCIOJIb30BAHUEM
«MaTeMaTH4YEeCKUX
MaKETOBY):
JIMHEHBIE
YpaBHEHUS,
coJiepKallire 3HaK
MOAYJIS.
[IpakTukym no
pPELIECHHIO 3a7a4: OT
MPOCTOTO K
CIIO)KHOMY —
pELIEHHE CUCTEM
JIMTHEWHBIX
YPaBHEHUHU
pa3HbBIMHU
METOJIaMH.
MaremaTnueckoe
COpPEBHOBAHUE —
pelieHne
MaTeMaTUYeCKUX
3a/1a4 10 TeMe

OceBas cummeTpus

@urypsl ¢ 0CEBOMI
CUMMETpHEN.

Uccnenosarennckas
pabota (B TOM

https://infourok.ru




IIpumepsl qucie ¢

CUMMETPHHU B UCIOJIb30BaHUEM

OKpY’KaroIleM «MaTeMaTUYECKUX

MHUpe MaKETOBY).
[Toctpoenue
Mozele (B ToMm
qHcie ¢
MCTIOJIb30BaHUEM
«MaTeMaTUIECKUX
nakeroB»). [Ipoexr:
CUMMETpus B
OKpY’KarolleM MHpe

Cymma

BHYTPEHHUX [TpakTuKy™m 110

yIJI0B PELICHHIO

MHOT'OYTOJIbHUKA MPaKTUKO-

U CyMMa BHEIIHUX  OPHEHTHUPOBAHHBIX

MHuoroyroiasHukd. OKpyKHOCTb YHIOB BUIIYICIOTO Jaat https://infourok.ru
MHOT'OYTOJIbHUKA. HccnenoBatenbckas

KacarenpHas u

paboTa: B3auMHOE

ceKylIas K pacnosoxxeHue
OKPY>KHOCTH. OKPYXHOCTH H
OKpYyXHOCTb, MpAMOi
BIIMCaHHAs B yTroJl.
ITonck obOnactu Uccnenosarennckas
ompenieNIeHus 1 pabora (c

OyHKIMH MHO’KECTBa HCIOJIb30BaHUEM https://infourok.ru
3HAYEeHUH «MaTeMaTHICCKAX

byHKIMN.

HaKeTOB»): B TOM




Ucnonb3oBanue
pa3INYHBIX
croco0oB 3a/1aHus
byHKIHH.
Hcnons3zoBanue
CBOWCTB (yHKUUH
JUTSI aHATTN3a
rpauKoB
peaTbHBIX
3aBUCUMOCTEN
(mynmu pyHKUIMH,
MIPOMEXYTKH
3HAKOIMOCTOSIHCTBA
byHKIUH,
MIPOMEXKYTKH
BO3pacTaHUS U
yOBIBaHUS
byHKINH,
HauOobIIee U
HauMEHbIIIee
3HAYEHUS
byHKINN).
I'paduku,
KYCOYHO-
3aJJaHHBIC

byHKIMHA

YHUCJIC CPABHCHUC

CBOMCTB (pyHKLIUU U

uX TpauKoB B
3aBUCUMOCTH OT
napamMeTpoB

10

I'eomeTpuyeckue mecra TOUEK

BzaumHoe
pacmoaoKeHne
OKPYKHOCTH U
MIPSAMOM.

IIpaxTukym:
MIPaKTHUKO-
OPHUEHTHPOBAHHBIE
3aJ1a4M Ha

https://infourok.ru




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

B3aMMHOC
pacroiokKeHue
OKPY>KHOCTH U
MPSMOM.
CamocTosTelIbHOE
OTKPBITHE: YTO
takoe IMT?
[IpakTukym no
pElIeHHIO 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 BUbI (undposbie)
n/n NPOrpamMMbl 4acos coJep:KaHue AeATeIbHOCTH o0pa3oBaTe/ibHbIE
pecypchl
KBanpaTHbiii KOpEHb.
Brinosinenue
onepanuii ¢
[IpakTukym no
UPpALOHATIEHBIMU
pEIIeHuIOo 3a/1a4: OT
yuciaaMu. TOYHOCTh
IIPOCTOTO K
Uucna u BIYUCIICHUS (KBaIpaTHBIC MPUOJIKEHUS
CII0)KHOMY. .
KOPHH, UppaAllMOHATIbHBIC YHCTIA, 3 HUPPAILMOHATILHOTO https://infourok.ru
UccnenoBatenbckas
CTETICHH) YHCIIA IPU PELLIEHUHT
pabora.
3anay. OkpyrieHue
KBagparusie
MPPALMOHATIbHBIX
KOpHU.
YHCell, IPUKHUIKA
pe3ynbprara
BBIYMCIICHHI
HpobHo-
palroHalIbHbIE
BBIPKCHHS.
[IpakTukym no
Cremnenu.
€IIEHUIO 3a/1a4: OT .
Anrebpanyeckue BbIpaKeHHs 3 Beimonuenue p https://infourok.ru
MPOCTOTO K
TOXIECTBEHHBIX
. CII0)KHOMY
npeoOpa3zo—BaHUI
palMoOHANIbHBIX
BBIPAKECHUIN
YeTsIpexyroJbHUKN 4 [Tapamtenorpamm, [IpakTukym no https://infourok.ru




YpaBHEHHS 1 HEPABEHCTBA

€ro MpU3HAKU U
CBOMCTBA.
[IpsamMoyroyibHUK,
pomO, KBaapar, ux
MPU3HAKU U
cBorcTia. Tpanenus.
PaBHOOeIpeHHAS
Tpaneuwus, €
CBOMCTBA U NIPU3HAKU
KBanpatubie
ypaBHEHUS.
Ornpenenenue
PaBHOCHIIBHBIX
YpaBHEHUM.

[IpumeHeHue CBOMCTB

YpPaBHEHUU C OJHOMN
[IEPEMEHHOM.
Onpenenenue
KOJIMYeCTBa
JIEUCTBUTEIbHBIX
KOpHEH KBaJPaTHOIO
ypaBHeHus. Pemenue
JpoOHO-
panMoHaNbHBIX
YPaBHEHUH,
CBOJSIINXCS K
JIMHEMHBIM UJIU K
KBaJPaTHBIM
YpaBHEHUSM,
HCITOJIb30BaHNE

pELIEHNUIO 3a/1a4: OT
MIPOCTOTO K
CII0)KHOMY.
Hccnenosarenbsckas
pabota. 3HaKOMbIe
HE3HAKOMBbIE
YETBIPEXYTOJIbHUKHU

HccnenoBarensckas
pabora:
PaBHOCUJILHOCTH U
CJIEJICTBUE.
[IpakTukym no
PEIICHHUIO
CIO’KETHBIX 3aJa4.
IIpaxTukym 1o
pEILIEHNUIO 3a/1a4: OT
IIPOCTOTO K
CIIO)KHOMY —
JIpoOHO-
paloHaIbHbIE
ypaBHEHUS.
Uccnenosarensckas
pabota (B ToM
qHCIIE C
HCII0JIb30BaHUEM
«MaTeMaTHYEeCKUX
MTaKETOBY):
rpadudeckas

https://infourok.ru




METO/a 3aMEHbI
MePEMEHHOM.
Peenne TekcTOBBIX
3aj1au
anredpandecKum
CIocoO0M: TIepexo/
OT CJIOBECHOH (popmy-
JUPOBKH YCIIOBUS
3aJ1a4d K
anredpandecKou
MOJIETIH ITyTEM
COCTaBIICHUS
YpaBHEHHUS;, pEIICHUE
COCTaBIIEHHOTO
YpaBHCHHS,
WHTEPIIPETAIHS
pe3yibTara.
I'papuueckas
WHTEPIIpETALNS
YpaBHEHUU C IBYMS
MepPEeMEHHBIMU

UHTEpIpeTaius
YpaBHEHUH C IBYMsI
MePEMEHHBIMU.
MoaenupoBanue
Pa3IMYHBIX
CUTYyalHi

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

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

CaMocTosTeIbHOS

OTKPBITHE: UTO

TaKoe

npeoOpa3oBaHue

noxoowus? https://infourok.ru
Hccnenosarennckas

pabota (B TOM

qucie ¢

HCIIOJIE30BAHUEM




Jloka3aTesnbcTBa HEPABEHCTB

®dareca.
[TponoprinoHabHbIC
oTpe3ku. Brenenne
MOHATHS
npeoOpa3oBaHus
o00Hs U IMOTO0HBIX
¢uryp. CooTHOIICHUS
B IT0JIO0HBIX
¢durypax. 3agaun Ha
HaXO0XKJICHUE
IUIOIIAIH C
HCIIOJIb30BaHUEM
pa3OMeHHs Ha YacTH U
JIOCTpanBaHUE.
Merton momanci.
O1enka 3HaYCHUS
BBIPAKEHUS C
HCIOJIb-30BaHUEM
HEPaBEHCTB.
IIpuMeHeHne CBOWCTB
HEPaBEHCTB B XOJI€
penieHus 3aay.
Ornpenenenue
PaBHOCUIBHBIX
HEPaBEHCTB.
JlokazaTenbpCTBO
HepaBeHCTB. Peienue
TEKCTOBBIX 3a7a4 C
TTOMOIITBIO JIMHEHHBIX
HEPABEHCTB C OJHOM

«MaTeMaTUIEeCKUX
MTaKETOBY»): UTO
Takoe ppaxran?
[IpakTukym no
pEIIeHHIO 3a/1a4

IIpaxTrueckas
pa0ora:
IIOCTPOEHUE
Mozesen —
HEPaBEHCTBO KaK
MOJIEb PEATbHON
CUTYaIH.
CaMocTosTeIbHOe
OTKPBITHE: METObI
JI0Ka3aTelbCTBa
HEPaBEHCTB.
MateMaTuueckoe
COPEBHOBAHUE —
peleHne 3a1a4y
pPa3HBIMU

https://infourok.ru




HpHMOYFOJ'IBHBIe TPECYTrOJIbHUKU

[IEPEMEHHOM.
Uccnenosanue
JIMHEHHOTO
HEpaBEHCTBA C OJHOU
MEPEMEHHOM C
napameTpoM

Teopema [Tudaropa u
€c IPUMEHEHMUE.
Jloka3zaTenbcTBo
COOTHOILIEHUH MEXTY
IIPONOPLHOHAIBHBIMU
OTPE3KaMH B MPAMO-
YTOJIbBHOM
TPEYTOJIbHUKE.
[Ipumenenne
COOTHOLIEHUH IIPU
pelIeHnn
F€OMETPUYECKUX
3az1ay.
Tpuronomerpuueckue
byHKIMH B
IIPSAIMOYTOJIBHOM
TPEYTOJIbHUKE.

METO/IaMH.
HccnenoBarenbckas
pabora: TuHelHHOe
HEPaBEHCTBO C
OJIHOM MEepPEMEHHOM
C mapaMeTpom

[IpakTukym no
PELIECHUIO
[IPaKTUKO-OPHUEH-
THPOBAHHBIX 33]1a4.
CamocrosiTenbHOe
OTKPBITHE: UYTO 4
3HAIO MPO
MIPSAAMOYTOJIBHBIN
TPEYrOJIbHUK?
Maremarnueckoe
COpPEBHOBAHME —
peuieHue 3anad
pa3HbIMH METO/IaMU

https://infourok.ru

DyHKIMHU

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

HccnenoBarenbckas
pabota (B TOM
YUCTIE C
HCIIOJIb30BAHUEM
«MaTEeMaTHYECKHUX
MaKeTOBY):

https://infourok.ru




b)/(cx + d)

DopmyIUpOBKa
onpeneaeHus
JIEITMMOCTH HALIEIIO,

4qunceii, CpaBHUMBIX I10

JTAHHOMY MOJTYJIIO.
Brinonnenue
IEJIEHUS C OCTATKOM.

WCCJICIOBAHHE
GyHKIHHA.
CamocTosiTenbHOE
OTKpBITHE:
dbyHkuus Buaa (ax
+ b)/(cx + d)
HccnenoBarensckas
paboTa: 1eIuMOCTb.
CamocrosiTenbHOe
OTKpBITHE:
CpaBHEHHE T10
MOJTYITIO.
[TpoGemHbIi
MIPAKTUKYM:
pelieHue 3a1a4d Ha

9 Ywucia 1 BEIYUCIEHUS: NEIUMOCTD Jloka3aTenbpCTBO B IMONCK OCTATKOB https://infourok.ru
MPUMEHEHHE CBOWCTB CYMMBI U
CpaBHEHHI 110 MIPOU3BEICHUS T1O
MOJTYIIIO. MOJIYIIIO.
Haxoxnenne MartemaTtudueckoe
OCTaTKOB CyMMBI U COpPEBHOBAHHE —
MIPOU3-BEICHUS TIO pelieHue 3a1a4d Ha
JTAHHOMY MO/TYJTO JIETUMOCTD U
CpaBHEHHUE TIO
MOJTYJTIO
Brniucannbie u [TpakTukym no
10 BrucanHble 1 OnricaHHBIE [IEHTPAJTbHBIC YIIIBL. pEIIeHUIO0 3a/1a9: OT https: //infourok.ru
YEeTBIPEX yTOJIbHUKH VYTIIBI MEXKITY MIPOCTOTO K
XOpAaMH U CII0)KHOMY




CEKYIIUMHU.
Brmicanneie u
OIMCaHHbIE
YETHIPEXYTOJIbHUKH.
Bzanmuoe
pacroioKeHue ABYX

OKPYKHOCTEH
HccnenoBarenbsckas
6ora:
Brinosinenue pabotd
N YeTbIpexyrojJbHUKH
IToBTOpenue, o6o0IIEeHNE, HCCIIE0BATEIBCKON .
11 2 U OKPY>KHOCTH https://infourok.ru
cucTeMaTu3anus paboTsl. BeinonHenue
IIpoexr:
Y 3aIMATa IIPOEKTA
YeTsIpexyroJbHUKU
U OKPYKHOCTH
OBHIEE KOJIMYECTBO YACOB 110 34
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9 KJIACC

Ne
n/n

HaumenoBaHue pa3jiesioB u

TeM NMPOrpaMmbl

YpaBHEHMS U HEPABEHCTBA C
apaMeTpoM

Pemienne TPCYIrOJIbHUKOB

KoauuecTBO
4acoB

OcHoBHOE
coJepraHue

Pemenue ypaBHeHuii ¢
apaMeTpoM
anre0pandecKum
METOJIOM.
I'paduueckuii meTos
peuIeHusl ypaBHEHUI C
apaMeTpoM
I'paduueckas
UHTEPIIpETALNS
pELIEHUs] ypaBHEHUS C
JBYMsI IEPEMEHHBIMU U
CUCTEM YpaBHEHMH C
JBYMsI IEPEMEHHBIMHU.
HccnenoBanue cucrem
HEJIMHENHBIX
yYpaBHEHUH C
napamerpoM. Pemenue
HEPABEHCTB C JBYMs
MIEPEMEHHBIMH U UX
CUCTEM

DopMybl
npuBeacHus. Pemenue
MIPaKTUYECKUX 3a7a4 C

OcHOBHBIE BUIBI
JeATeJIbHOCTH

CaMmocrosiTenbHOe
OTKpBITHE: pELICHNE
YPaBHEHUH C IapaMETPOM.
IIpakTHKyMBI IO PELIEHUIO
3aJa4: OT MPOCTOro K
CIIO)HOMY — APOOHO-
palroHaIbHbIC YPaBHEHUS
U HEPaBEHCTBA C
napaMeTpoM.
HccnenoBarensckue
paboTHI: pelIeHne 3a1a4 ¢
napaMeTpamu —
anredpanvyeckKuM METOI0M;
rpadgudeckuM MeTo10M (B
TOM YHUCIIE C
HCII0JIb30BaHNEM
«MaTeMaTHYeCKUX
MIAKETOBY)

[TpakTUKyMBI IO PELICHUIO
3a1a4. MaTemaTuueckoe
COpPEBHOBAHHE — PELICHUE

JJIeKTPOHHbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

https://infourok.ru

https://infourok.ru




HCIOJIb-30BaHUEM
TEOpPEMBbI KOCUHYCOB U
TEOpPEMBbI CHHYCOB.
®opmyia ['epona.
dopmyna miIomau
BBIITYKJIOTO
YEeTHIPEXyTOJIbHUKA.
COOTHOIICHUS MEXKTY
TPUTOHOMETPUICCKUMHU
GyHKIHAMU.
[Ipocreiimme hopmybl
MIPUBEICHUS U3 I'€0-
METPHUUYECKUX
COOOpakeHHI.
Pewmenne 3anau ¢
HCIIOJIb30BaHUEM
TEOpEM KOCHHYCOB H
CUHYCOB, HAXOXKJICHHE
paaunyca OnMcaHHOM
OKPYKHOCTHU

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

Anrebpanueckue BhIpaXKEHUS

Crenens c
palMoOHaIbHBIM
MIOKa3aTeJIeM.
Omnpenenenne KopHs N-
1l CTETIEHU U CTETIEHHU C
panMoOHAIbHBIM
IIOKAa3aTEeJIEM.
[Ipumenenue
orepaiy U3BJIeueHus
KOpHS N-i CTeNEeHH,

[IpakTUKyM MO pelIeHUIO

3aJa4: OT IPOCTOr0 K

CJIO)KHOMY. https://infourok.ru
MatemMaTtuueckoe

COPEBHOBAaHUE




HCTIONB3YS IPU
HEO0XOIUMOCTH
KaJIBKYJIATOP.
Brruucnenue 3naueHus
CTEINEHU C paLuo-
HaJbHBIM IIOKA3aTEJIEM.
Onenka 3HaYeHUH
KOpHs N-1 CTEIIEeHH,
3HAYEHUE CTEIEHHU C
paloHaIBHBIM MOKa-
3aTesieM LEeJIbIMU
YUCIaMHU U
JECATUYHBIMU
npo6simu. CpaBHEHUE U
yIOpsI0YMBaAHUE
panuo-HaJIbHBIX U
HppaIMOHAIBHBIX
YKCell, 3a[IUCaHHbIX C
IIOMOILIBIO KOpHSA N-U
CTETIEHHU, CTETICHH C
paluroOHaIbHBIM
MOKa3aTeJeM.
Brinosninenue
TOI€CTBEHHBIX
npeoOpazo-BaHUA
BBIPaKCHU,
CoJIeprKalIuX KOPEHb
N-i CTENEeHu, CTENEHD C
paluroOHaIbHBIM
MOKa3aTenemM




OTpe3Ku B OKPYKHOCTH

DyHKIMHU

Teopemsl 0
MPOU3BEICHUHN
OTPE3KOB XOpP/I,
TEOPEMBI O
MPOU3BEICHUH
OTPE3KOB CEKYIIHX,
TeopeMa O KBajpare
KacaTeJIbHOW, TEOPEMBI
Yessl 1 MeHenasl.
HccnenoBanune, B TOM
YHCIIE C TTOMOIIBIO

U (POBBIX PECYPCOB,
M3y4aeMbIX KOH(pUTY-
pauuii. [Tlpumenenue
JaHHBIX TEOPEM IIPHU
petenuun
TCOMECTPHUICCKUX
3aJ1a4. 3HAKOMCTBO C
MMOHSATHEM F'OMOTETHH,
C €ro NpUMEHEHUEM, B
TOM YHCIIC B
MPaKTUYECKUX
CUTyalusx

[onsatue «pyHKIMD».
[IpuMeHeHHE CBOWCTB
GyHKUMA: HYTH
(GYHKINH, TPOMEKYTKH
3HAaKOIOCTOSIHCTBA
(yHKIIUU, TIPOMEKYTKHI
BO3pacTaHMs U

CamocrosTensHoe
OTKpBITHE (B TOM YHCIIE C
HCII0JIb30BaHNUEM
«MaTeMaTH4eCKUX
nakeroB»): Teopembl UeBbl
u Menenas. IIpaktukym o
pELICHHUIO 3a/1ay.
[IpakTukym no
IIOCTPOCHHUIO
JUHAMHYECKHUX MOJIENEH ¢

https://infourok.ru

IIOMOIIIBIO IIPOrPaMMHBIX
CpPEICTB.
UccnenoBarenbckas padbora
C IIOMOIIBIO IIPOrPaMMHBIX
CPEJICTB: TOMOTETHUS U €€
CBOMCTBA

HccnenoBaTenbckas paboTa
(B TOM umCHE C
UCTIOJIb30BaHUEM
«MaTeMaTH4YeCKUX https://infourok.ru
nakeToBy): [loBenenue

¢byHKIMM U ee rpaduKka B

3aBUCHUMOCTH OT




yObIBaHUs (HyHKLINH,
YeTHbIE U HEUETHBIE
(dbyHKIIMM, HAaKOOIBIIICE
1 HaMEHbIlIee
3Ha4YCHHS QYHKIIUH
MIpU PELICHUH 3a1a4.
[ocTpoenue rpapukos
(GYHKIUH C TOMOIIBIO
npeoOpa3oBaHuii BUja:
f(x) —f(x) + a; f(X) —
f(x +a); f(x) — kf(x),
) —f( x[), f6) — |
f(x) |. Pacio3naBanue
CTENEHHbIX PYHKIMH 1
MOCTPOEHHE ICKU30B
rpauKOB CTETIEHHBIX
GbyHKIMH C
HaTYpaJbHBIMH
MoKa3aTeIsIMHU pa3Hon
YETHOCTH.
Hcnons3zoBanue
CBOWCTB rpauxoB
CTENEeHHbIX PYHKIUH C
HaATYPaJbHBIMH
MOKa3aTeISIMH TIPH
peleHnH 3a1ad.
ITocTpoenue rpapukos
dymkimit y = Vx, y =
Ix,y=|x]|

napamerpa. [IpakTukymsl
10 PEUICHHUIO 33/1ayu:
MOCTPOCHHE TPaPUKOB
dyHKIHit y= VX , y = Ix, y
= | X |; ¢ MOMOIIIBIO
npeoOpa3oBaHuil U
IIPOBEPKA C
UCIIOJIb30BaHUEM
POrPaMMHBIX CPEJICTB

Bekropel. MeToa koopauHaT

[TapannensHOCTH U

CaMoOCTOSTEIIBHOE

https://infourok.ru




MEePHEHIUKYISIPHOCTh
NpSAMBIX (depe3
YTJIOBOM

ko3 urmeHT).
Haxoxnenue
IepeceucHu i
OKPY>KHOCTEH U
MPSIMBIX B
KOOp/JMHATAX.
dopmyiia pacCTOSTHUSA
OT TOYKH JI0 MIPSIMOH.
[Inomanp
napajuieiorpaMma B
KOOpJUHATaX, MOHSATHE
00 OpUEHTUPOBAHHOU
TIJTOTIATH.
[Ipumenenune metona
KOOpJAWHAT B
MIPaKTUKO-
OPUEHTHPOBAHHBIX
F€OMETPUUYECKHUX

3aaadax, uCCJICI0OBAaHUC

MIPUIIOKEHUS METOIa
KOOpJWHAT B
BEIUHCIIMTETEHON
MaTEMAaTHUKE U

OTKPBITHE: KaK PEIIUTh
TEOMETPHUYECKYIO 331a9y C
MIOMOIIIBIO amrapara
anreops1?

HCCJ’ICI{OB&TCJ’IBCK&H pa60Ta

(B TOM umCIHE C
HCII0JIb30BaHNUEM
«MaTeMaTH4YeCKUX
[IAKETOB»): PELIECHUE
IIPAKTHKO-
OpPUEHTHPOBAHHOM
reoMeTpU "4eCcKOi 3a1aun
METO0M KOOpPJUHAT.
MaremaTtnueckoe
COpPEBHOBAHHE — PELICHUE
reOMEeTPUYECKUX 3a1a4
pa3HbIMHM METO/IaMU

uHpopMaTuKe
IIpaBunpHBIE MHOTOYTOJIBHUKHU. [IpaBunbpHbIE CamocrosiTenbHOe
OKpy>KHOCTb U MHOTI'OYTOJIbHHKH, OTKpPBITHE: KaK HAUTH https://infourok.ru

MHOTI'OYT'OJIbHUKH

BBIYMCIICHUEC UX

NepUMETP U IJIOLIAAb




YucnoBsle NOCIEN0BATENBHOCTH
Y TIPOTPECCUH

3JICMCHTOB
Brrancienue
MIEPUMETPOB H
IUIOLIAAeH CIOKHBIX
(buryp, BKIFOYAFOIINX
3JIEMEHTHI Kpyra

Onpenenexnue BUI0B
M0CJIENOBATEIHLHOCTEMN:
OTrpaHUYCHHAs
MOCJIENOBATENHHOCTbD,
MOHO-TOHHO
BO3pacTaroIas
(yObIBaromas)
IOCJIe10-BaTEIbHOCTb.
IIpencraBnenne
OCCKOHCYHBIX
MEPUONYECKUX
npobeii B BUIE
OOBIKHOBEHHBIX.
3HAKOMCTBO C
MOHSTHEM CXOJUMOCTH
MOCJIEJOBATEIIHLHOCTH,
Hax0>XJICHUE CYMMBI
OCCKOHEYHO
yObIBaroOIIeH
F€OMETPUUYECKON
MIPOTPECCUMU.
[Ipumenenue metona
MaTeMaTH4eCcKOn
WHIYKITAHA

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

HccnenoBarenbckas
paborta: noseqeHue
IIOCJICIOBATEILHOCTEH — OT
TUIOTE36I 10 JOKa-
3arenbeTBa. [JJuckycens Ha
OCHOBE pEIICHUS 3a/1a4:
sBisgercs 11 MMUAU
YHUBEpCAIbHBIM?
CaMocTosTeIbHOS
otkpbiTre: MMMU — Meton
JI0KA3aTeyIbCTBA: CyMMa
YJICHOB IOCIIEI0-
BarenbHOCTH. [IpakTukym
M0 PENIEHUIO 33/1a4:
JI0Ka3aTeIbCTBO
HEPaBEHCTB U
JI0Ka3aTelIbCTBO ACIMMOCTHU
MMU

https://infourok.ru




entpanbHas
CUMMETPHUSL.
LenTpanbHo-
CUMMETpPUYHbBIE
¢urypsl. [ToBopoT.
OceBas cumMMeTpusl.
@urypsl,
CUMMETpPUYHbIE
OTHOCHUTEIIBHO
HEKOTOPOM OCH.
[TapannenbHbIi
nepenoc. [Tonsitue
JBUKECHUS U €T0

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

9 JIBMKEeHUS MIIOCKOCTH . CaMocToITeNbHOE https://infourok.ru
cBoiicTBa. PaBeHCTBO o
OTKpBITHE: POPMYITHPOBKA
¢uryp. [Ipossnenus P P . Y
BBIBOJIOB O CBOMCTBaX
CUMMETPHUH B TIPUPOJIE, . .
KOMITO3UITUH JIBIOKESHUH.
KUBOIIHCH,
[TpoexT: mpeoOpazoBanws
CKYJIBIITYpE,
(IBU>KEHUS) B HCKYCCTBE
apXUTEKTYpeE.
Komno3unun
JIBIKCHUH
(mpocreiimue
MIPUMEPBHI).
[IpumeHeHue B
pelIeHnn
TCOMETPHUYECKUX 3a71a4
Pewrenue 3anau, [TpoexT: «IIpeoOpa3oBanus
IToBTOpenue, 0000MIEHHE WILTIOCTPHU IIUX B UCKYCCTBE U .
10 P ’ ’ pUpyIo Y https://infourok.ru

cucTeMaTu3anusa

CBsA3U MCXKIY
Pa3IMIHBIMU TEMaMU

apxutekType» Mrorosas
KOH(epeHIHs:




Kypca IloBropenue, «Maremaruka — 3T0
000011IeHHE, KpacHuBO»
CHUCTEMAaTH3alus Kypca
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