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HOACHUTEJBHASA 3AIINCKA

OO0mas xapakTepucTUKa Kypca

Hacrosimas pabouass mnporpaMma Kypca BHEYPOUHOM JIE€ATEIbHOCTH
«TpynHble BOpockl MaTeMaTUKU. 7—9 Kiacch» pa3paboTaHa B COOTBETCTBUM C
TpeOoBaHUSIMU (efepaTIbHOr0 TOCYAapCTBEHHOTO O00pa30BaTEIBLHOTO CTaHIApTa
OCHOBHOTO o00miero ooOpazoBanus (gaee — PI'OC OOO) um HampaBieHa Ha
OpraHu3alyi0 00yYEeHUs MAaTEMATUYECKOMY COJIEPKaHUIO0, BBIXOASIIEMY 32 PAMKH
®denepanbHOil pabouyedl mporpamMmbl MO y4eOHOMY npeamery «MaremaThkay
(6a30BBIN YPOBEHB) OCHOBHOTO 0011ero oopazoBanus (nanee — OPII), ¢ yuerom
UCIIOJIb30BaHUs BUAOB JEATEIBHOCTH 00YYarOMIMXCsl, 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€HUUM METOJUYECKUX PEKOMEHJALUN» 10
OpraHu3allid BHEYPOUYHOW JEATEIbHOCTH B paMKaX pealu3alud OOHOBJIEHHBIX
(denepalibHbIX TOCYJIapCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB HAYAIBHOIO
OOIIIEro ¥ OCHOBHOI'O 00IIIETO 00pa30BaHUs;

— pacnopspkenue IIpaButenbctBa Poccuiickoit @enepanmu ot 19 Hos0ps
2024 r. No 3333-p «OO0 yTBep>KIEHUU KOMIUIEKCHOTO TUTaHA MEPONPUSITHI IO
MOBBIIICHUIO Ka4eCTBAa MATEMAaTHUYECKOTO M €CTECTBEHHO-HAYYHOTO 00pa3oBaHUs
Ha niepuoa 10 2030 rogax.

AKTYyaJIbHOCTH Kypca

B ycnoBusx peanmmzanu TakoW CTPATETMYECKOW 3aayu, KaK IOCTHKEHUE
TEXHOJIOIMYECKOr0 CYBEPEHUTETA CTPAHbI, IEpe]] MaTEMaTHYECKUM 00pa30BaHUEM
B UMCJE TJIABHBIX IIOCTABJIEHBI CIIEAYIOIIME LEIU: PAa3BUTHE TBOPYECKUX U
UCCIIEIOBATENbCKUX CHOCOOHOCTEM 00ydarommxcsi, MX MOJATOTOBKAa B Ipolecce
oOy4eHHsI MaTeMaTHKe K BBIOOpY mpodeccuii, CBSI3aHHBIX C Pa3BUTUEM TOYHBIX H
€CTECTBEHHBIX HayK M TexHojoruil. Kak BakKHBbIA KOJIMYECTBEHHBIM IMOKA3aTeNb
MOBBIIICHUS UHTEpeca K MaTEMAaTUKe BbIACIAETCS POCT KOJIMYECTBA BBIMTYCKHUKOB,
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 kiaccax Ha yriyOJeHHOM YPOBHE U OPHUEHTHPYET
Ha BBIOOp €AMHOrO TOCYAAPCTBEHHOIO 3K3aMeHa M0 MaTeMaThkKe NpOQUIBLHOTO
ypoBHs. Kpome Toro, ocBoenue mnpemiaraemoro B Ilporpamme copepskanus
MO3BOJISIET PAaCHIMPUTh KPYr peEHIaeMblX MaTeMaTHMYeCKUX 3ajJad 3a Cuer
BKJIFOUEHUS MPOOJIEMHBIX, HECTAHAAPTHBIX 3a/1ay, 3a/1a4 MPUKJIAJIHOTO XapakTepa,
BBITIOJTHEHHSI HCCJIEIOBATENIbCKUX pPabOT, B TOM YHCIE C MEXIPEIMETHBIM



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

[Ipenycmotpennsie [IporpaMMoit BUJIbI AESITENBHOCTH — UHIMBUIyaIbHAS U
rpynmnoBasi TPOEKTHass M HCCIENoBaTeNbCKas JEATEIbHOCTh — CIOCOOCTBYIOT
Pa3BUTHIO TO3HABATEIBHBIX, PETYIATUBHBIX H KOMMYHUKATHBHBIX YMEHUU
oOyuaroruxcs. [IporpamMmma COOTBETCTBYET WHACE PACHIMPECHUS] TMPUKIATHON
HaIpaBJICHHOCTH Kypca MaTeMaTUKU Ha YPOBHE OCHOBHOI'O 00IIer0 0Opa3oBaHusl.
Peanuzammst Kypca CcmocoOCTBYeT BBISBICHUIO TaJaHTIUBBIX W OJIaPEHHBIX
0Oy4Jaronuxcs, MoAAePKKE X TATAHTOB U PA3BUTUIO CLIOCOOHOCTEH.

B OOJIBIIMHCTBE TeM Kypca IpernoiaraeTcs BBITIOJIHEHUE
UCCIIeIOBATENbCKUX paboT. YueOHOe ucCieIoBaHre 10 MaTeMaTuke B 7-9 kiaccax
MpenoiaraeT nojiydeHue CyObeKTUBHO HOBOIO JjIsl O0y4Jaromierocs: pe3ysjbrara u
HampaBJICHO Ha (QOpMHUpPOBAHHE UCCIECAOBATEILCKUX YMEHHUUH: BbIJECICHUE
poOJIeMbI, OpraHW3allisd M aHalW3 JaHHBIX, BBIABIDKEHUE THUIIOTE3HI, MPOBEPKA
TUTIOTE3bI, (OPMYJIUPOBAHWE BBIBOJAOB W TPEIACTABICHUE pE3yJIbTaTOB Ha
rpaMOTHOM MaTeMaThdeckoM si3bike. [Iporpamma mMoxeT ObITH BOCTpeOOBaHa
O0Oy4arOIIMMUCS, KOTOPbIE UMEIOT UHTEPEC K U3YUCHUIO MaTEeMaTUKU, TOTOBSTCS K
YYaCTHUIO B OJIMMIHUAAaX MIKOJLHUKOB M0 MATEMATHKE U YTITyOJIEHHOMY U3YYECHHIO
MaTeMaTUKHU Ha YPOBHE CPEHET0 o0IIero oopa3oBaHusl.

Heab 1 3a1aun Kypca

Peanuzanus BHEYpOUHOUN NEATETBHOCTH SIBIISIETCS HEOTHEMIIEMOW YaCThIO
oOpa3oBaTeapLHOrO Mpollecca, obOecredruBasi B TOM YHUCJIE BO3MOXHOCTh
dbopmupoBaHus 00pa30BaTEIbHBIX MPOTPAMM PA3JIMYHOTO YPOBHS CIIONKHOCTH H
HAIPaBJICHHOCTU C Y4Y€TOM OO0pa30BaTeIbHBIX MOTPEOHOCTEH W CIOCOOHOCTEM
0Oy4JaroIIMXcs, BKIIOYask OJIApEHHBIX JACTEH.

[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 «MaremaTrkay.

2. Pa3zBuTHe TBOpYECKHUX CITOCOOHOCTEH, MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
TEOPETUUECKOTO MBIIIICHNUS U MAaTEeMAaTHUYEeCKOW WHTYHIINHM, YMEHUN pacCyXaaTh
JIOTUYECKH U aHAJTU3UPOBATH CUTYAIIHH.

3. VYrayOnenue W 3akperieHHe 0a3oBBIX 3HaHUH, (GOpPMUPOBAHUE
YCTOWYMBBIX HABBIKOB PEILICHUS] HECTAHIAPTHBIX M OJUMITMAHBIX 3a/1a4, OCBOCHUE
HECTaHJAPTHBIX IMOIX0I0B M OPUTHHAIBHBIX PEIICHUH.



4. O3HakOMJIEHHME C JIONOJHUTEIbHBIMU  pa3liellaMd  MaTEMaTHKH,
BBIXO/ISIIIUMU 332 paMKH 0a30BOT0 Kypca.

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

6. Pa3BuTHEe HaBBIKOB KOMAaHJHON padOThI, APYKECKOIO COINEPHUYECTBA H
3I0POBOM KOHKYPEHIIUU CPEJIN CBEPCTHUKOB.

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

8. IloBblieHHE ypOBHS T'PaMOTHOCTH B  0OJIACTH  HUCIIOJIb30BAHUS
«MaTeMaTHYEeCKUX TaKEeTOB», OOECIEeUUBAIOIIMX aBTOMATHU3AIMI0 TMPOIECCOB
MOuCKa, aHanau3a, 0O0pabOTKH, co3daHus, mepenadu, dopmaiu3anuu (B BUJE
CTaTUYECKUX M JUHAMHYECKUX TrpaduKOB, JUarpaMM M MNPOYUX BHU3yaTU3aIUi
pE3yNbTATOB aHAIN3a U MATEMAaTUYECKUX 3aKOHOMEPHOCTEN) B Mpouecce yueOHon
NEATEIIbBHOCTH MPU U3yUYCHUU MAaTEeMaTUKH.

9. Pa3BuTHE TBOpPYECKHUX CIIOCOOHOCTEW, TEOPETHUUECKOrO MBILIUICHHUS Ha
OCHOBE  HCMOJB30BaHMS  ITUPPOBBIX  HUHCTPYMEHTOB (B TOM  YHUCIE
«MaTeMaTHYEeCKUX TaKeTOB») B 00OJACTH MOJICIUPOBAHUS, HWMUTALUU W
UHTEpHpeTaluuu aOCTPAaKTHBIX MAaTEMaTUYECKUX OOBEKTOB U 00pa3oB B BHIE
pa3IMUHBIX BU3yaM3aluii (B TOM 4YHUCIE MPOCTPAHCTBEHHBIX OOBEKTOB).
[Iporpamma pa3paboTaHa ¢ y4dyeToM pekoMeHauuii QeaepanbHoil padboueit
nporpaMMmbl  BOCIUTaHWs. B 4YacTHOCTH, OHa  YYUTHIBA€T TMCUXOJIOTO-
NEeAarorndyeckue OCOOEHHOCTHM COOTBETCTBYIOIIEH  BO3pAacTHOW  KaTeropuu
oOydJarommxcs.

Takum obpazom, peanuzayus Ilpocpammel coodelicmeyem NOLYYEHUIO
CeOyIouUx pe3yibmamos:

— JTOCTUKEHUE oOy4Jaronmumucs MJIaHUPYEMBIX JUYHOCTHBIX,
METaNpeIMETHBIX M TPEAMETHBIX pPE3yJbTaTOB, B T. Y. COOTBETCTBYIOIIHMX
yrayOJeHHOMY YPOBHIO U3YYEHUSI MAaTEMATUKH;

— pa3BHUTHE JIMYHOCTH OOydYarOIMMXCs, (POPMUPOBAHUIO U YAOBICTBOPEHUIO
WX COIMATIFHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEH;

— camopeanu3anus OOyd4aromMxcsi dYepe3 ydacThe BO BHEYpPOUHOM
NESATEIbHOCTH.

Mecto Kypca B 00pa3oBaTe/ibHOM Ipolecce

Bo ®I'OC OOO nns o0si3aTelbHOrO OOYYEHHSI YTBEPXKIEHBI JIBa YPOBHS
OCBOEHHMSI padOUMX MPOTrpamMM [0 MaTeMaTuKe: 0a30BbIi U yriayOJeHHbIN, HaUuHas
¢ 7 xmacca. ConepkaHue MPOrpaMMbl MO0 MaTteMatuke (yriayOJeHHBI YPOBEHB)
HANpaBJIEHO Ha YAOBJETBOPEHHE TMOBBIIICHHBIX 3allPOCOB  OOYyYaromMxcs,



cTpeMsuuxcs K Oosee TiyOOKOMY OCBOCHHIO TMPEAMETHBIX pEe3yIbTaToB.
[Iporpamma Kypca BHEYpOYHOU JEATEIBHOCTH « IpyIHBIE BOIPOCHI MAaTEMaTHUKM»
HalpaBJieHa Ha paclIMpeHNe 3HaHUI 00yJaroIuxcs 0 MaTeEMaTUKE JUIsl KIIacCOB C
00s13aTeIbHBIM 0a30BBIM YPOBHEM O0YUYEHHSI MAaTEMATHUKE.

Temarnueckoe  IUIAaHUPOBAHWE B  INPOrpaMMe  Kypca  BHEYPOUYHOU
neaTrenbHOCTH  «TpyaHble  BONPOCHI  MAaTEMAaTHKW»  COCTABICHO TakK, 4TO
pacrpeneneHue COAEpKaTelIbHbIX pAa3fciioB B  HEM CHHXPOHU3HPOBAHO C
oOsi3aTenbHONM  Tporpammoil  6a3oBoro ypoBHs. Peanmzamus  copepkaHus
npearaeTcs B popmax, OTIMYHBIX OT ypouHbIX. ClieyeT OTMETUTD, YTO JaHHBIN
KypC B OCHOBHOM IIKOJI€ BBICTPAUMBACTCs HE TOJBKO Ha pacClIMpEHUU
MaTEMaTHUYECKOI0 COJEpKaHusl 0a30BOr0 YpOBHS, HO U Ha IMOBBILIEHUH YPOBHS
CJIO’)KHOCTH 3aa4, PEJIaracMbIX I PELICHUS.

Pabouast mporpamma Kypca BHEYPOUHOU AesATENbHOCTH « pyJIHBIE BOIIPOCHI
MaTeMaTUKW» IpEeJHa3HaYeHa U1 peanu3anuu B 7—9 Kiaccax M HalpaBJieHa Ha
JOCTH)KEHHE OOYYAIOIIMMUCS IUIAHUPYEMBIX pe3ynbTaroB. llocienoBaTenbHOCTD
U3Y4YEHHs] TEM Kypca COBHIAAACT [0 BPEMEHM C HM3YyYEHHMEM Kypca MaTEMaTHKU
(anreOpsl U TEOMETPUM) OCHOBHOW INKOJIBI 0a30BOrO YPOBHS, BCE TEMBI IIO
BO3MOXKHOCTH CHHXPOHM3UPOBAHBI C 0a30BBIM KypCOM MAaTE€MaTHKU MO KJIACCaM.
Tembl 1o anreOpe W TEOMETPUM YEPEAYIOTCS, YTO IO03BOJIIET MaKCHUMAJIbHO
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 UCCIIEAOBAaHUN HA MATEMAaTUYECKOM coaepKaHuu. s
petieHus 3Toi 3agaun B [Iporpamme 0603HaueHO MeCTO U C(HOPMYITHPOBAHBI TEMBI
JUISL IPOBEJIEHUS UCCIIEA0BATEIBCKUX PadOT.

Bropas 3amaya yuurens mno peamusauuu lIporpammblr  cBs3aHa C
BO3MOYKHOCTBIO CO3/1aTh YCJIOBUA JIJIsi 00paObOTKHU U MpeCcTaBiIeHUsI HHMOpMauu
HAy4yHOTO cojepkaHuss (B TOM 4YHCIE C MCIOJIb30BaHUEM HHUQPPOBBIX
WHCTPYMEHTOB) TpPH OpPraHu3aliid HHAMBUAYAJIbHOM M TPYyNIOBOM MPOEKTHOMN
NEATEIIBHOCTH.

Jnsg  ycmemHoM — peanu3aluMHd  CLIEHAPUEB  IIPOEKTOB  PEKOMEHIYETCS
UCIIOJIb30BaTh IE€PCOHAIBHBIE KOMITBIOTEPHl C YCTAHOBJIICHHBIMH O(DHCHBIMU
IporpaMmMaMu M JOCTYNOM K ceTu HTepHET (Kak MUHUMYM OJUH KOMITBIOTED JJIs
KQKJI0M rpymbl).

®opmbl  EATENBHOCTH OOYyYarOIUXCsl MPENyCMaTpUBalOT AKTUBHOCTh U
CaMOCTOSITEJIBHOCTh, COYETAOT WHIUBUAYAJIbHYIO M TPYIIIOBYIO pabory,
OTJMYAIOTCA OT YPOUHBIX O0Jiee HIMPOKUM MCIOJIB30BaHUEM HCCIIEIOBATEIBCKOM U
IIPOEKTHOM  AEATEIBbHOCTH, PELIIEHUWEM  HECTAaHAAPTHBIX 3aga4 ©  Jp.



CTpyKTypHUpOBaHUE TEMATHYECKOrO IJIaHUPOBaHMS B [Iporpamme cOOTBETCTBYET
MOPSIJIKY M3YyUEHHUS pa3/iesioB U TeM aireOpbl U T€OMETPUU B OCHOBHOM IIKOJIE U
TEM CcaMbIM OO0ECHEYMBAET MPEEMCTBEHHOCTh YPOYHOM H  BHEYPOUYHOMU
NEeSATETbHOCTH.

Peanuzamust [IporpamMmbl mpeamosiaraeT CcodYeTaHUE pPA3NUYHBIX  (HOpM
IpYyNIIOBOMl pabOThl (IUCKYCCHUS; MAaTEMaTHYECKOE COPEBHOBAHHUE; IMPAKTHKYM;
BBIOOp TEMbl TMPOEKTa, IUIAHHpPOBAaHUE paldOT, paclpenesieHue poJie,
B3aMMOOLICHKA MpPU BBIIIOJIHEHUH TPYIIOBBIX IPOEKTOB W MCCIEI0BAaHUN) U
WHUBUyaIbHON paboThl (BBIMOJHEHUE WHIAUBUIYAILHOTO UCCIEOBaHUS, B TOM
YlClieé C MHCIOJIb30BAaHMEM ULU(MPOBBIX HMHCTPYMEHTOB; HPOBEACHHE YCTHOIO
00OCHOBaHUS MPU PELICHUH HECTAaHAAPTHBIX 3ajad, 33[a4 MOBBIIIEHHOTO YPOBHS
CIIOKHOCTH;, TIOCTPOEHHME MAaTEMaTUYECKUX MOJENIed, HUX HCCIEAOBAHMUE;
UHTEpHpETalys  TNOJYYCHHBIX  PE3ylbTaTOB  HpPU  PEIIEHHMH  33Ja4 ¢
MEXIPEIMETHBIM M TMPAKTHYECKUM COJAEpPNKAHUEM; TIOMCK, HHTEpIIpeTalus,
npeoOpa3oBaHue u npUMEHEHUE MaTeMaTUYeCKON uH(popManuy;
CaMOCTOSITENIbHOE OTKpPBITHE HOBOTO MaTemaTuueckoro Qaxta). VMcmnonbpzoBaHue
Takux (opM pabOThl MMOMOTaeT pa3BUBaTh y OOYYarOIIMXCS, C OJHOM CTOPOHBI,
HABBIKM BOCIIPUSITHS HOBOM MH(OpMAIIMU MPU pa3IUIHbIX HOopMax ee MmojIauu, a C
JIPYTOil CTOPOHBI — AKTUBHOCTh, CAMOCTOSITENIbHOCTh U CIIOCOOHOCTh K TBOPYECTBY.
OcBoenue IlporpamMmbl JOHKHO JAOMONHATH M pa3BUBaTh 3HAHUA U YMEHHS
oOydaronmxcsi B 00JacTM MaTeMaTUKHU, OPUEHTHPOBAaTh WX Ha OOydYeHHE B
CpelHEel IIKOoJieé B KjaccaxX, MNpeaycMaTpHUBAIOLIUX OCBOCHHE MAaTEMaTUKH Ha
yIIyOJIEeHHOM YpOBHE, B YAaCTHOCTHM TEXHOJOTHYECKOro Npoduis, 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 KJacce) MpU MPOBEIACHUU 3aHITHI OJIMH pa3 B
HEJEeNI0 M0 2 aKaJIeMMYeCKMX Yaca KakJI0oe WIM JiBa pa3a B Hegemo 1o 1
aKaJeMUyeckoMy yacy Kaxnoe. LlemecooOpa3HbIM SIBISIETCS 4YepeOBaHHE TEM
3aHATHI ¢ anreOpanyecKuM U FTeOMETPUUYECKUM COACPKAHUEM.

B 3aBuCHMMOCTM OT KOHKPETHBIX YCIOBUM peanuszanuu [IporpamMmmel u
KOJIMYECTBA 00YyUalOIMUXCs AOMyCcKaeTcss (popMUpOBaHUE TPYIIT U3 00YUAIOIIUXCS
pa3HbIX KJaccoB B Ipenenax oAHoW mapawienu. lIporpamma  Moxer
pealin30BbIBAaThCS  00pa30BaTENbHON OpraHu3aleil caMoCTOATEIbHO MO0 Ha
OCHOBE B3aUMOJICMCTBUS C JPYrUMU OpraHU3alUsIMH, OCYIIECTBISIOIIUMHU
00pa30BaTeIbHYIO0 ACSTENbHOCTb.

[To ycMOTpeHHIO YUUTENSI HEKOTOPBIE 3aHITUS MOTYT OBITh MCKJIIOUEHBI WM
3ameHeHbl. PexoMennyercs BKIounTh B [IporpamMmy permoHanbHbI KOMIIOHEHT:
DKCKYpCUM Ha NPENNpUATUS, B PETHOHAIbHBIE MY3€H, BY3bl TEXHUYECKOH



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



COJIEP)KAHUE KYPCA BHEYPOUHOM JESATEJBHOCTH
«TPYJAHBIE BOITPOCBI MATEMATHUKN»

7 KIIACC

DJieMeHThI ucTopur. O01mKe NOHATHA reoMeTpur. OCHOBHBIE (PUTYPBHI

Hctopusi BO3HUKHOBEHUS W pa3BuTus reomerpuu. [loHsATHS: akcmoma,
TEOpEMa, CBOMCTBO, MPU3HAK, JOKA3aTEIbCTBO, OnpenencHue. MHCTpyMEHThI s
W3MEPEHUN W TOCTPOEHHH. B3aMMHOE pacloJIOKEHWE TOYEK Ha MPSMOM.
N3mepeHne [MHBI  OTpE3Ka, PACCTOSHHE MEXAYy TO4dkKamMu. B3auMHoe
pacnoyioxkeHue nOpsaMbIX. Jlomanas. Buasl siomaHbiX.  JlnuMHa  JIOMaHOM.
MmuoroyronsHuku. Ilepumerp MHOroyrosbHuka. lIoHATHE O BBIIYKIBIX U
HEBBINYKJIBIX MHOTOYTOJIbHUKAX.

Yucaa u BpruuciaeHus. Jleaumocrs

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

Hccnedosamenvckas paboma: NeIUMOCTb U €€ CBOMCTBA.

AJuiredOpanyecKue BbIPpaKEeHUA

CreneHu, MHOTOYIEHBI, MpeoOpa3oBaHHE MHOTOWICHOB, JEUCTBUS C
MHOro4wieHaMu. MHOrousieH cTaHmapTtHoro Buja. CreneHs MHorouseHa. KopHu
MHOroujieHa. HaxokneHue KopHEHM MHOrowieHa. J[oka3aTenbCTBO TOXKAECTB.
Pa3Hble MOAXO/bI K 10KA3aTEIBCTBY TOXKIECTB.

HUccneoosamenvckas paboma: Kak HAalTH KOPEHb MHOTOYJIEHA?

Tpeyroasuuxku. [Ipu3zHaku paBeHCTBAa TPEYIr0JIbHUKOB

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

YpaBHeHUs U CHCTEMbI 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 METOJAMU.

HUccneoosamenvckas paboma: NVMHEHHBIE ypaBHEHUS, COAEpKallMe 3HAK
monyinsa. IloctpoeHus ¢ momMoIlIbl0 TUPKYJAss W JuHedkun OOOCHOBaHUS
MPOCTENIINX MOCTPOCHUM, 3Tamlbl 3aaud Ha NOCTPOCHHS, PEUICHHE 3aJad Ha
IIOCTPOCHUE LUPKYJIEM U JTUHEUKOM.

OceBasi cummeTpus



@urypsl ¢ oceBoM cuMmmerpuer. IIpuMepbl CUMMETpUM B OKpYKArOILEM
MHUpE.

IIpoexm: cUMMETpUS B OKPYKAIOIIEM MUPE.

MHOroyroJibHUKHY H reOMeTpu4ecKre HEPABEHCTBA

CyMMa BHYTPEHHHX YIJIOB MHOTOYTOJIbHUKA Y BHEIIHHMX YIJIOB BBITYKJIOTO
MHOTOyroibHUKa. COOTHOLIEHUS MEXIYy CTOPOHAMH W YIVIAMH TPEYroJIbHUKA.
HepaBenctBo TpeyronpHuka. HepaBenctBo o mnuHe nomaHou. 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 (DYHKIIMHM, HanOOJIbIlIeE U HAMMEHbIIee 3HaueHus1 GyHKIuH). I'paduku,
KyCOYHO-3a/laHHbIEe (DYHKIUU.

HUccneoosamenvckas paboma: cpaBHEHUE CBOUCTB QYHKIIUU U UX TPadUKOB
B 3aBUCHUMOCTH OT IIAPAMETPOB.

I'eomeTpHYeckue MecTa TOYEK

B3anmHOEe  pacnosiokeHHEe ~— OKpPY)KHOCTM M npsamou.  IIpumeps
r€OMETPUYECKUX MECT TOYEK Ha IUIOCKOCTH. MeTo TeOMETPUUECKUX MECT TOYEK
IIPU PEIIEHUU TEOMETPUUECKUX 3a/1a4.

8 KUIACC

Yucaa v BIYMCICHUSA

KBanparHeiii kopeHb. BpinmonHeHune omnepauuii ¢ HppalUuOHAIbHBIMU
YUCIIAMH.

AsredpanvyecKue BbIPAKEHUA

JpoOHO-parmoHaIbHbIE BBIPAXKEHUS. Crenenu. Breimonaenue
TOXJIECTBEHHBIX PEOOPA30BAHUIN PALIMOHATIBHBIX BHIPAXKEHUM.

LlenTpajibHasi CHMMeETPUA

@opMyIMpOBKa ONPENEIICHUs W J0KA3aTEIbCTBO CBOMCTB ILIEHTPAJIbHO-
CUMMETpUYHBIX (uryp. Jlenenue oTpe3ka Ha paBHbIC YaCTU C MOMOUIbIO LIUPKYJIS
u nuHeriku. WccnenoBaTenbekas padoTa: CBOWCTBA NEHTPATbHO-CUMMETPUYHBIX
duryp.

IIpoexm: NEeHTpaJIbHAsI CAMMETPHSI B OKPYXKaIOLIEM MUDE.

YeTbIpEéXyroJIbHUKH

[Tapannenorpamm, ero mnpu3HakKu U cBoWcTBa. [IpsAMOyrospHUK, pomoO,
KBaJpaT, UX MpHU3HaKu U cBoicTBa. Tpamenus. PaBHoOenpenHnas Tpameuus, eé



CBOMCTBA W NpU3HaKku. CpeaHsisl IMHUS TPEYTOJIbHUKA U CPEIHSS JIMHUS TPANELyu.
CBOIICTBA U MPU3HAKY CIIEHUAIBHBIX BUJIOB YETHIPEXYTOJIBHUKOB

Hccneoosamenvckas paboma: 3HaKOMbIE U HE3HAKOMbBIE YETHIPEXYTOJIbHUKH.

YpaBHeHUs U HEPABEHCTBA

OmnpeneneHne paBHOCWIBHBIX ypaBHEHUU. [I[pumMeHeHne CBOMCTB ypaBHEHHMIA
C oaHOW mnepemeHHOW. OmpeleNeHne KOIUYEeCTBAa JIEUCTBUTEIBHBIX KOpHEH
KBaJIpaTHOTO  ypaBHEHHA. PemieHue  IpoOHO-pallMOHANBHBIX  YpPaBHEHHUH,
CBOJSIIMXCA K JIMHEWHBIM WJIM K KBAJPAaTHbIM YPaBHEHUSIM, HCIOJb30BaHHE
METO/Ia 3aMEHbl TMEepeMEHHOM. PeleHue TEKCTOBBIX 3alad  aiaredpandyeckum
cnocoboM: mepexos OT CJIOBECHOH (OPMYJIMPOBKH YCIOBHS 33Jauyd K
anreOpandyeckodl  MOJENM  IIyTeM  COCTaBJIE€HMsSI  ypaBHEHHUS;  PEILIEHUE
COCTABJIICHHOTO  ypaBHEHMs;  MHTeprpeTauuss  pe3yibrara. ['paduueckas
WHTEPHIPETALUs YPABHEHUN C ABYMSI IEPEMEHHBIMHU.

Pemenne cucreM ypaBHEHUH, B KOTOPBIX OJHO W3 YPAaBHEHUHN HE SIBISACTCS
JUHENHBIM. ['paduueckas HHTEpHpeTaluss pelIeHus YpaBHEHUS C JBYyMs
NIEPEMEHHBIMM W CUCTEM YpPaBHEHMM ¢ JByMs IEpEMEHHbIMH. Pemenue
HEJIMHENHBIX HEPAaBEHCTB U UX CUCTEM. PenieHue HEpaBeHCTB, COAEpIKAIIMUX 3HAK
Moxyiisa. M3o0pakeHne perieHruss HepaBeHCTBA ¢ OJIHOM NMEPEMEHHOM U CHCTEMBI
HEPABEHCTB HA KOOPJMHATHOW NPSMOM, 3alUMCh PELICHHS C ITOMOIIBI0 CUMBOJIOB.
HepaBeHcTBO ¢ AByMsl mepeMEHHbIMU. ['paduyeckuil METOJl pPELIEHUsT CUCTEM
HEPABEHCTB C JBYMs IIEPEMEHHBIMU.

Hccneoosamenvckas paboma: paBHOCWIBHOCTD U CJIEJICTBHE.

Hccnedosamenvckasa paboma: rpaduueckas HHTEpHpeTalus YpaBHEHHUH C
JBYMS IEPEMEHHBIMM.

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

IIpeoOpa3zoBanue nmoaooust

[IpeoOpazoBanue nogodus u nogooHbIe purypsl. COOTHOILIEHUS B TOA0OHBIX
¢burypax.

Hccneoosamenvckas paboma: uto Takoe ppaxran’?

Jloka3aTe/ibCTBA HEPABEHCTB

OneHka 3HauYeHUs BBIPAKEHUS C UCIIOJIb30BaHUEM HepaBeHCTB. [IpuMmeHeHue
CBOMCTB HEpPAaBEHCTB B XoJ¢ pemeHus 3anad. OnpeneneHue paBHOCUIBHBIX
HEpaBeHCTB. J0Ka3aTenbCTBO HEPABEHCTB. Pelenne TEKCTOBBIX 3aa4 C TOMOIIBIO
JIMHEWHBIX HEPABEHCTB C OAHOU MEPEMEHHOM.

Hccneoosamenvckas paboma: NTMHEHHOE HEPABEHCTBO C OJTHOM MEpeMEHHON
C IapaMeTpoM.

IIpsiMoyroJibHbIE TPEYTOJbHUKH



Teopema [ludaropa n e€ npuMeHeHue NMpU PEIICHUU MPAKTUYECKUX 3ajad.
Jloka3aTenbCTBO COOTHOWIEHUA MEXAY NPOMOPUUOHAIBHBIMUA OTpPE3KaMH B
IPSIMOYTOJIBHOM TPEYTrOJIbHUKE (BBICOTA, MPOBENEHHAS W3 BEPIIUHBI IPSIMOTO
yria; METpUYECKHUe COOTHOIIeHUus1). [IpuMeHeHne COOTHOIIEHW TpHU peuieHuu
T€OMETPUUECKUX  3aJady. |pUroHoMeTpuueckue (QYHKIUHM OCTPOTO  yria
IPSIMOYTOJIBHOT'O TPEYTroJIbHUKA (CHHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC). 3HAUEHUS
TPUTOHOMETpUUYeCKUX (QyHKIMM s yriaoB 30°, 45°, 60°. Pemenue 3amau c
UCITOJIb30BAHUEM TPUTOHOMETPUYECKHUX (DYHKIIMIA.

Ilpaxmuxym: permieHne NpakKTUKO-OPUEHTUPOBAHHBIX 3a7a4.

Mamemamuueckoe copesHoganue: pelICHNE 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 ONPEACIECHUSA NEIMMOCTH HALENIO, YUCEJ, CPAaBHUMBIX IIO
JAHHOMY MOJYJIt0. BpimonHeHue peneHuss ¢ ocTatkoM. JlokaszareinbcTBO U
IIPUMEHEHUE CBOMCTB CpPABHEHUM MO MOAYIr0. HaxokaeHue OCTaTKoOB CyMMBI U
IIPOU3BEAECHUS 10 TaHHOMY MOJYJIIO.

HUccnedosamenvckas paboma: NeIuMOCTb.

9 KJIACC

YpaBHeHHS U HEPABEHCTBA

bukBagpaTHbie ypaBHEHUs. MeToabl pPaBHOCWIBHBIX NpeoOpa3oBaHUM,
3aMeHbI TIEPEMEHHOM, TPaPUIECKOTO METO/1a MIPU PEUICHUU yYpaBHEHHM 3-U U 4-i
crerneHer. PemieHne HepaBeHCTB, coaepKamux 3HaK Moayns. HepaBeHCTBO ¢
IByMsl TnepeMeHHbIMH. lIpuMeHeHue rpaduueckoro Meroja pelIeHHs CHCTEM
HEPaBEHCTB C JABYMs NMepeMeHHbIMU. Pelienue qpoOHO-palnoOHaIbHBIX YpaBHEHUN
u HepaBeHCTB. [locTpoenue rpadukoB ypaBHEHHUI, B TOM YKCIIE€ C UCIIOJIb30BAHUEM
uudpoBbIX pecypcoB. IlpuBoauTh TrpaduyuecKyro HMHTEPIPETALUIO PEUICHUS
yYpaBHEHUS C IByMs [IEPEMEHHBIMU U CUCTEM YPABHEHHM C ABYMsI MEPEMEHHBIMHU.
HccnegoBanne CHCTEM HEIMHEWHBIX YpAaBHEHUM C TnlapaMmeTpom. Pemenue
HEPABEHCTB C JBYMS IEPEMEHHBIMU U UX CUCTEM.

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

Pemienue TpeyrosibHUKOB

Teopema CHHYCOB M TeOpeMa KOCHUHYCOB, UX NPUMEHECHHE MPHU PELICHUU
TPEYTOJIbHUKOB u NPAKTUYECKUX 3a7ad. CooTHomeHus MEXKITY
TpuroHoMerpuueckumMu  (GyHkuusMu. Ilpocteiimue Qopmynbsl  NpPUBEACHHUS,
BBIBOJMMBIE U3 TEOMETPUUECKUX cooOpakeHnil. HaxoxxieHne paguyca onMcaHHoON



OKPYKHOCTH. @®opmyna  I'epona. Q@opmysia  MIOWAAM  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.

[IpumeHneHue omepany HW3BJICUYEHUS KOPHS N-H CTENEeHH, UCTOJIb3ys Mpu
HEOOXOJMMOCTHU KaJbKyJIATOp. Bbruncienne 3HaueHus: CTENEHU C palOHaIbHBIM
nokazareneM. OleHKa 3HAYEHUH KOpHSA N-M CcTeneHW, 3HAu€HUE CTENEeHU C
palMOHAJIbHBIM [OKA3aTelIeM LEIbIMH YHUCIaMU U JAECITUYHBIMU JIpOOSMHU.
CpaBHEeHHE W YHOPSAOYMBAHHE pPAIMOHATIBHBIX M HPPALMOHAIBHBIX YHCET,
3allMCAaHHBIX C TOMOIIBI0 KOpHA N- CTENEeHH, CTENEeHH C paloOHaJIbHBIM
nmokasareneM. BpIONHEHHE TOXACCTBEHHBIX MPEoOpa30oBaHU  BBIPAKECHUH,
COZEpIKaIINX KOPEHb N-i CTENICHH, CTENICHD C PAIIMOHATBHBIM TTOKA3aTEIIEM.

Iloxo0ue TpeyroibHNKOB

Teopembl 0 NPOU3BEACHUM OTPE3KOB XOpPJI, TEOPEMBI O IPOU3BEACHUU
OTPE3KOB CEKYILHNX, TEOpEMa O KBaJIpaTe KacaTelibHOM, TeopeMbl UeBbl 1 MeHenasl.
HccnenoBanre, B TOM 4YHCIE€ C MNOMOUIBIO LHU(PPOBBIX PECYPCOB, H3YHAEMBIX
KoHpurypanmii. [I[puMeHeHre MaHHBIX TEOpPeM NPU PEIICHHH TeOMETPUUYECKUX
3aa4. 3HAKOMCTBO C MOHSITHEM TOMOTETHH, C €r0 MPUMEHEHHEM, B TOM YHCTIE B
MPAKTHYECKUX CUTYaIHsX.

Uccneoosamenvckas paboma (¢ UCTOIB30BAHUEM MPOTPAMMHBIX CPEJICTB):
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 penieHUH 3aaad. lloctpoenune rpadukoB ¢GyHKIMA C
noMoIneio npeodpasoBanuit Bupa: 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
MOKa3aTesIMU TIPH peleHny 3a1ad. [Toctpoenue rpadukoB GyHKImit y= VX , y =
Ix, y=|x|

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



MeTtoa koopauHat

[lapamnenbHOCTh M MEPHEHAUKYJISIPHOCTh TPSIMBIX  (depe3  yrioBoOi
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,
MCCIICIOBAHUE TTPUIIOKEHHSI METOAA KOOPJAUHAT B BBIYHUCIUTEILHON MAaTEMATHUKE U
nHpopMaTHKe.

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

IIpaBu/jibHbIe MHOTOYT0JIbHUKHA. OKPY’KHOCTH 1 MHOTOYT0JIbHUKH

[ToHsiTME TPABWIBHOTO MHOTOYTrOJbHUKA. DOpMyNbl sl BBIYUCIEHUS
AJIEMEHTOB TMPaBUWIbHBIX MHOTOYTOJBHUKOB (CTOpOHA, pajJdyC BIHUCAHHOW U
ONMHMCAHHOW OKpY>KHOCTEH). BbIBOA (OopMyn AJIMHBI OKPYXHOCTH M IUIOUIAJH
kpyra. J[inHa nyru OKpYy>KHOCTH, paauaHHas mepa yria. llnomane kpyra u
IJIOIIA/Ib KPYTOBOTO CEKTOpa. BhIUMCIEHUE MEPUMETPOB M IUIOMANEH CIOXKHBIX
buryp, BKIIOYAIOIINX HIEMEHTHI KpyTa.

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

Ilpaxkmuxym: pelieHne 3aaad NOBBIIICHHON CI0KHOCTH.

YucoBblie MOCJI€10BATEILHOCTH U NIPOTPECCUM

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
reoMeTpuuecKon nporpeccuu. [IpuMmenenne MeTo1a MaTeMaTUYECKON MHTYKIWH.

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

JIBHKEHMSI TIIIOCKOCTH

[lenTpanbpHas cumMmerpusi. LlenTpanbHO-cuMMeTpudHbie Gurypsl. [ToBopoT.
OceBast cummetpusi. OUTypbl, CUMMETPUYHBIE OTHOCHTEIBHO HEKOTOPOW OCH.
[TapannensHbiii nepeHoc. [loHsaTue ABUX)eHUsI U ero cBoicTBa. PaBeHCTBO duryp.
[IposiBieHHsI CHUMMETPUM B NPUPOJEC, >KUBOMHUCH, CKYJBITYpE, apXUTEKType.
Komno3unmu nwxeHuit (mpocteitimue npumepsl). [lpuMeHeHne B pelIeHUH
F€OMETPUYECKUX 3a]1a4.



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



INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATBI

1) nampuomuuecko2o 60CRUMAHUAL:

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

- ILIEHHOCTHOE OTHOIIECHHE K JOCTM)KCHHUSAM DPOCCHHCKHUX MAaT€MAaTHKOB U
POCCUICKOM MAaTeMaTU4YeCKOM HIKOJBI, K HMCIOJB30BAHUIO ITUX JIOCTHKCHUN B
IpYTUX HayKax U MPUKIAJAHbIX cepax;

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

TOTOBHOCTh K BBINOJHEHUIO OOS3aHHOCTEH TpaKJaHWHA U peai3aliu €ro
npaB; MPEACTaBICHUE O MATEMaTUYECKUX OCHOBaX (YHKIHOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SIBJICHUH, MPOLEAYP IPaKIaHCKOro o0IIecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTH K 00CYKJIEHUIO 3TUYECKUX IPOOJIEM, CBSI3aHHBIX C
IPaKTUYECKUM TPUMEHEHHEM JIOCTMOKECHUN HAyKW; OCO3HAHUE BAKHOCTHU
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 [UJIS  YCHEIIHON
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 SMOIIMOHATBHOMY
U 3CTETUYECKOMY BOCIPHUSATHIO MaTeMAaTHYECKUX OOBEKTOB, 3aJad, PEIICHUI,
pacCcyXJeHUI; yMEHUE BUJETh MAaTEMAaTUUECKHE 3aKOHOMEPHOCTH B UICKYCCTBE;

5) wyennocmu HayuHo20 NO3HAHUA: OpPUEHTALMS B JEATEIBHOCTH Ha
COBPEMEHHYIO CUCTEMY HAyUYHBIX MPEJICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS YETIOBEKa, MPUPOABI U OOLIECTBa; MOHUMaHHE MaTEMaTHUYEeCKONW HAayKd
KaK cepbl 4eI0BEYECKON JIeATEIbHOCTH, STAllOB €€ Pa3BUTUS U 3HAUMMOCTH IS
pa3BUTHS LMBUIM3ALMM; OBJIAJCHHUE SI3bIKOM MAaTEMAaTHKH W MaT€MaTHYECKOW
KyJIbTYpOl ~ Kak CpeICTBOM  TIO3HAHUSA  MHUpA; OBJAJCHUE  HaBBIKAMU
UCCJIEI0BATENbCKON NeATEIbHOCTH;

6) ¢uzuueckoeo eocnumarus, GopMUpoBanus KyIbmypsbl 300p06bs WU
AMOLIMOHAIIBHOTO  OJIaromnoiy4usi: TOTOBHOCTb NPHUMEHATh MaTeMaTHYECKUE
3HaHWS B MHTEpPEcax CBOETO 3[0pPOBBS, BEACHHS 3I0POBOrO 00pasza >KU3HU
(310poBOE MUTaHUE, COATAHCHUPOBAHHBIA PEXKUM 3aHATUN U OTAbIXa, PETYyJspHAs



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

7)  9Kon02U4eCcKoeo  60CNUMAHUA: ~ OPHUEHTAllMsl HAa  IPUMEHEHUE
MaTeMaTUYeCKUX 3HAHWM i1 pemieHus 3ajad B 00JIaCTU  COXPaHHOCTH
OKpYXaIomel Cpepl, IUTAHUPOBAHWE TIOCTYNKOB M OIICHKA HMX BO3MOXKHBIX
MOCJICICTBUMA JIJIT  OKPYXKAIOIICH Cpenbl; OCO3HAHWE TJIOOATBHOTO 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 JIeATEeIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA Yy JAPYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM JESATEIHHOCTU
HOBBIC 3HAHWS, HABBIKK W KOMICTCHIIMM W3 OIBITa APYTHX; HEOOXOIUMOCTh
(dbopMHpoBaTh HOBBIE 3HAHUS, (HOPMYIUPOBATh WAEH, MOHSITHS, THIIOTE3bl 00
00BEKTax W SBJICHUSAX, B TOM YHCJIC paHEEe HE M3BECTHBIX, 0CO3HABATH JC(PUITUTHI
COOCTBCHHBIX 3HAaHWUH W KOMIIETEHTHOCTEH, IUTAHMPOBATH CBOEC Pa3BUTHC,
CIIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CHUTYAIIMIO, BOCHPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TPEOYIOUUNA KOHTpPMEpP, KOPPEKTUPOBATh MPUHUMAEMBbIC
pemieHuss U JeicTBUA, (OpMyIHMpOBaTH W OIEHWBATH PUCKU U TIOCJIEICTBUSI,
dbopMUPOBATH OIBIT;

9) 6ocnumanus UHGOPMAYUOHHOU KYTbMYPbL:

MPOSIBJICHHE WHTEpeca K HWCIOIb30BAHUIO ITU(GPOBBIX TEXHOJIOTHUH IS
ONTUMHU3AIMK TIPOIIECCOB TOWMCKA, aHalinu3a, 00pabOTKH, CO3[aHusd, Mepeaadu
MaTeMaTHIeCKOW MH(pOpMAaIuu M BU3YyaTH3alldid MaTeMaTHYECKUX O00OOIICHUA U
pE3yNIbTaTOB aHANIW3a; TOTOBHOCTh K HCIIOJNB30BAHUIO IU(GPOBBIX WHCTPYMEHTOB
JUISL  BBITIOJIHEHHUS Y4€OHOW NESITENbHOCTH TMPU  HM3YYCHHH MaTE€MAaTUKH;
CIIOCOOHOCTH MPUMEHSTH ITUGPOBBIE MHCTPYMEHTHI B YCIIOBUSX peaU3alMi Mep
0 TPEIYNPEKICHUIO BO3MOXHBIX HETATUBHBIX TIOCICJICTBUNA AaKTUBHOTO U
CHUCTEMATHICCKOTO IPUMEHEHUS ITU(POBBIX TEXHOJIOTUH B yUEOHBIX IETIAX.

METANIPEAMETHBIE PE3YJIBTATbHI

1. Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE Yy4eOHbIE JeliCTBUS

1) Baszosvie nocuyeckue Oeticmeust:

BBISIBIIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKM MaTEMaTHYECKHX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpe/ICIICHNS TIOHATHH, YCTAaHABIMBAThL CYIICCTBEHHBIN MPU3HAK KIIACCHU(UKAIUH,
OCHOBaHMsI 1711 0000IEHHS U CPABHEHHMSI, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTb U  MNpPeoOpa3oBBIBaTh  CYXKIACHHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;



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

JienaTh BBIBOABI C KCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JIETYKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

pa30upaTh JT0Ka3aTEIbCTBA MATEMATHYCCKUX YTBEPXKACHUHN (NIPSMBIE W OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSITEIHHO JOKA3aTeIbCTBA MATEMaTHYECKHUX
(GakToB, BBICTpaMBaTh apPTyMEHTAIMIO, MPUBOJAWTH MPUMEPHI U KOHTPIPHUMEPHI,
NPUMEHSATh METOJ] MaTeMaTU4YeCKOM WHIYKIHUHU, OOOCHOBBIBATH COOCTBEHHBIE
paccyXJIeHus;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  PpEILIEHHUA, BbIOMpPAaTh Haumboliee MOAXOASAIIMA €  y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

2) Bazosvie uccnedosamenvckue Oeticmseusi.

WCITOJIB30BaTh BOIPOCHI KaK MCCIIEIOBATEILCKHA WHCTPYMEHT ITO3HAHUS,
dbopMyaMpoBaTh  BONPOCH,  (PUKCUPYIOIIUE  MPOTUBOpEUUE,  MpodiieMy,
CaMOCTOATENILHO YCTaHABIIMBaTh MCKOMOE W JaHHOE, (HOpMUpOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UIUIO, MHECHUE;

IPOBOJAUTH IO CAMOCTOSITENIFHO COCTABJICHHOMY IIJIaHY OKCIIEPHUMEHT,
UCCIICIOBAaHNE TI0 YCTAaHOBIIEHHIO OCOOCHHOCTEH MaTeMaTU4YeCKOTO OOBEeKTa,
3aBUCUMOCTEN 00OBEKTOB MEXIY COOOM;

CaMOCTOSITeNIbHO (HOpMYJIHpPOBaTh OOOOIIEHUSI M BBIBOABI MO pe3yjbTaTaM
MPOBEICHHOTO  HAONIOJCHMS, HWCCIAEAOBAHMS, OKCIEPUMEHTa, OIICHUBATh
JIOCTOBEPHOCTH TMOJYUYEHHBIX PE3YIbTaTOB, BBIBOJIOB U 0000IIEHNUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKXKe BBIIBUTATH
MPEATNOJI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

3) Paboma c ungpopmayueti:

BBISIBIIATH HEJAOCTATOYHOCTh M HM30BITOYHOCTH HWHGOPMAIMH, JaHHBIX,
HEOOXOMMBIX JIJIS PEIICHUS 3a]1a49H;

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

BBIOWpaTh (QopMy mpencTaBieHus HWHDOpMAIMM W WUIIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, TuarpaMMaMu, HHOU rpauKoi U MX KOMOWHAIIUSIMU,

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

2. KoOMMyHHKATHBHbIE YHUBEPCAJbHbIE Y4eOHbIe 1eCTBUSA:

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¢ OOCYXXJIEHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOIl TEeMBbI,
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
dbopMynTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,

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

NOHMMATh U HCIIOJIb30BATh MPEUMYIIECTBA KOMAaHIHOW M 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 HECKOIBKUX JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX GopMax padoThl (0OCYXaeHHsl, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» W HHBIE); BBIIOJHATH CBOIO YacTh pabOThl H
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JIPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KauecTBO pe3yJbTaTa M KaueCTBO CBOEro BKJIaJa B OOWIMN pe3ylnbTar Io
KpUTEpHUsIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUS.

3. PeryisiTuBHBIC YHHMBEpPCaJIbHbIC y4eOHbIE 1eCTBUA

1) Camoopeanuzayus:

BBISIBJISITH IPOOJIEMBI JJIsi PEIICHUS B JKM3HEHHBIX U yYEOHBIX CUTyalUsX,
OpPUEHTHPOBATHCS B PA3IMYHBIX MOAX0AaX MPUHATHS pelleHui (MHAUBUAYaTbHOE,
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) CamokoHmponw:

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

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTb KOPPEKTHBbI B JI€ATEIbHOCTh Ha OCHOBE HOBBIX OOCTOATENLCTB,
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) OMOYUOHAIbHBIIL UHMETIEKT.!

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 YHCEJI, MHOKECTBA PAllMOHATIBHBIX YHCEIN MPU PELICHUH 3a/1a4, IPOBEICHUN
paccyxJaeHuid U jaoka3arenabCTB.IloHMMaTh M OOBACHATH CMBICA MO3UIMOHHOU
3alUCU HATYPAJIBHOTO YHUCIA.

2) BoimonHATh, coueTass yCTHbIE M MHMCbMEHHBIC TPUEMbI, apu(hMETHUECKHUE
JEUCTBUS C PAllMOHAIBHBIMU YUCJIaMU, UCIIOJIb30BaTh CBOMCTBA YHCEI 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
CIIOCOOBI ¥ IPUEMbI BBIUUCIIEHUS, COCTABJISATh U OLIEHUBATh YHCIIOBBIE BHIPAKCHHUS
IIPU pEIICHUHU MPAKTUYECKUX 3a7a4 U 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

5) Okxpyriare 4Yuclia € 3aJaHHOM TOYHOCTBIO, a TaKXK€ IO CMBICITY
MPAaKTUYECKOM CUTyallud, BBINOJHATh, MPUKUIKY U OIEHKY pe3ysibTaTa
BBIYMCJIEHUW, OLIEHKY 3HAYEHWW YHCIIOBBIX BBIPAXKEHHWM, B TOM YHUCJIE IMpHU
pEIICHUH MPAKTUYECKUX 3a/1au.

6) Pemath TekcToOBbIE 3aauyd apuU(METHUYECKUM CIIOCOOOM, HCMOJIb30BATh
TaONHIIBI, CXEMBbI, YEepPTEXHU, APYrHe CpEACTBA TMPEACTABICHHUS JaHHBIX MpU
pELIeHUH 3a4ad.

7) Joka3piBaTh ¥ MPUMEHSATH MPU PELICHUH 33724 IPU3HAKU JEIUMOCTH Ha 2,
4, 8,5,3,6,9, 10, 11, npuzHaku IeIMMOCTH CYMMBbI U IPOU3BEICHUS IIEIbIX
YHCEll.

8) ITpuMeHsATh MPU3HAKK 1eTUMOCTH Ha 7 1 13.

9) PacknanpiBaTh HAa MHOXKHUTENN HATypajbHbIE YMCTIA.

10) CpobOogHO omepupoBaTh MOHATHSMH: YETHOE YHCIIO, HEUCTHOE YHCIIO,
B3aMMHO MPOCTHIE YUCIIA.

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

12) OmnepupoBaTh MOHATHEM OCTAaTKa MO MOIYJIO, NMPUMEHSTh CBOMCTBA
CpPaBHEHMI MO 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) BblnonHATe nelcTBUA  (CIOKEHUE, BBIYMTAHHWE, YMHOXEHHUE) 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 WM 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 (PYHKIHMHA H3BECTHBIE 3aBHUCHUMOCTH MEXKIY
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
uHbOpMalluy, W3BIEKAaTh U HMHTEPIPETUPOBATH HH(MOPMALKIO U3 TIpaduKOB
peanbHBIX IPOLECCOB U 3aBUCUMOCTEM.

20) Ucnonb3oBaTh cBOWCTBa (BYHKIUH JUIsl aHaiIM3a TPahuUKOB peabHBIX
3aBUCUMOCTEN (HynIH (DYHKIMM, NPOMEXKYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
IPOMEKYTKHA BO3pacTaHusi M yObIBaHMS (DYHKIIMH, HauOoJblllee 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
YTBEPKJICHUM U TP 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 PEUICHUU T€OMETPUYECKHUX
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:  KBaJ[paTHBIA  KOPEHb,
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 OKPYIVISITh YHCIOBBIE 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) HaxonuTth nomycTUMble 3HaYEHUSI TIEPEMEHHBIX B JPOOHO-pAllMOHATBHBIX
BBIPAKEHUSX.

7) IlpuMeHsITh OCHOBHOE CBOMCTBO PAIIMOHAIBHOU IPOOH.

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

9) BbImoMHATH  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 BbIpAXKEHUH, COAEPKAIIMX CTEIEHH C LIEJIbIM MOKa3aTeseM.

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

13) BoeimosnHATh MpeoOpa3oBaHusl UPPANMOHATBHBIX BBIPAKCHHUH, UCTIONB3YS
CBOWCTBA KOPHEU.

14) Pemath npoOHO-paniioHaIbHbBIC 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 u UCHONB30BaTh (YHKIMOHAJIbHBIE TIOHATUA U S3BIK
(TepMUHBI, CUMBOJIMYECKHE O003HAUEHHUA), OMPENEATh 3HAUYeHUE (PYHKIUU IO
3HAYEHUIO apryMEHTAa, ONPEIEsTh CBOMCTBA (PYHKIUH 10 €€ 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
3asay.Pacro3HaBath IEHTPAIbHO-CUMMETPUYHbIE (DUTYpBl UM HCIOJIb30BATh HX
CBOMCTBA IIPU PELICHUU 3aa4.

21) Bnanetp NOHATHSMU MOA00MS TPEYTOILHUKOB, KOddduimenTa noaooms,
COOTBETCTBEHHBIX 3JIEMEHTOB MOAOOHBIX TPEYroJIbHUKOB. IMeTh pencraBiieHue o
npeoOpa3zoBaHuu MoAo0Ua 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/I TIIOIIAIeH 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
MaTeMaTUYeCKHe MOJENM JUIsl 3aJa4 peabHOM KU3HU U  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 IIOKAa3aTesieM, HaXOAuUThb 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 PACCYXKIACHUHN U JI0Ka3aTEIbCTB.

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

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
OrpaHUYECHUSIMU, HAIPUMEDP B LIEJIBIX YHCIIAX.

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

10) Pemiath TEKCTOBBIE 3a/1a4d AJIreOpaudeCcKUM 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) CB0OOOHO OmMEpUpOBATH MOHSATUSMU: 3aBUCUMOCTh, (PYHKIUS, Tpaduk
byHKIMKA, TpsMas MOPONMOPIMOHATIBHOCTh, JIMHEWHAass GYyHKIUS, OOpaTHas
MPOTOPIIMOHAILHOCTh, Mapadosia, Tunepoosia, KyCOUHO-3a/1aHHast PyHKITHS.

13) HccnemoBath ¢yHKIMIO MO €€ rpaduKy, yCTaHABIMBAaThH CBOWCTBA
byHKUMA: 00JacTh ONpeNeNieHUs, MHOXECTBO 3HAYCHWH, HyIu (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 (DYHKIIUHA U3 peabHOM KU3HU, GU3UKH, TEOMETPHUH.

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

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

17) Ucnionb30BaTh CBOMCTBA KBAAPATUYHON (PYHKIIMU JJIsI PEILICHUS 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 XapPAKTEPUCTUKAM.

20) CpoOomHO  omepupoBaThb  IMOHATHSMH:  IIOCJIENOBATEIBHOCTD,
apu(meTrnyeckas ¥ reoMeTpuiecKasi IpOrpeCcCHH.

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

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

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

24) Pemiath 3aa4M, CBI3aHHbIE C YUCIIOBBIMU MIOCIEA0BATEIBHOCTIMH, B TOM
YHUCJIE 33/1a4M U3 PEAIbHOM >KU3HU (C MCIOJIb30BAHUEM KaJbKYyJIATOPa, HU(PPOBBIX
TEXHOJIOTHUH).

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

26) HNmerp npenacTaBi€HHE O CXOAMMOCTH TOCJIEIOBATEIbHOCTH, YMETh
HaXOJIUTh CyMMY O€CKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKOM MPOTPECCHUH.

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

28) Jloka3pIBaTh TEOPEMY CUHYCOB M TEOPEMY KOCUHYCOB, IPUMEHATH UX IS
HAXOXKJEHUSl PA3JIMYHBIX 3JIEMEHTOB TPEYTrOJIbHUKA («PEIICHUE TPEYTOJIbHUKOBY),
IpU PEIIEHUU TEOMETPUYECKUX 3anad. lIpuMeHsATh mnoJiydeHHbIE 3HAHUS MpPU
PELICHNH PAKTUYECKUX 3a1a4.

29) IlpuMeHSATH TPUTOHOMETPHUIO B 3ajayax Ha HAXOXKICHHUE IUIOIIAJIH,
BBIBOJIUTh M BIAJETh TPUTOHOMETPUUYECKUMH (QopMyJaMu s  IUIOMIAJU
TpeyrojbHHUKa, MapajjenorpamMmma, 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 YeBbl 1 MeHemnas npu pelieHuu 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 CEKYIINX, O KBaJpaTe 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
KoddduimeHTa ¢ BO3pacTaHMEM W YyObIBaHHMEM JUHEHHOW (YHKIUU. YMETb



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

34) BeiBOAWTH M BIAJE€Th YpaBHEHHUEM OKPYKHOCTU. MCronb3oBaTh METO
KOOPAMHAT Ul HAXOXKIACHHUs IEPECEUCHHM OKPYKHOCTEM M NpsMbIX. Brangers
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 3a1ay. [IpuMeHsATr MeToJ KOOpAWHAT B
IIPaKTUKO-OPUEHTHPOBAHHBIX FTEOMETPUUYECKHX 3a/1a4ax.

35) Bnanerp moHsATHEM BEKTOpa. YMETh CKJIAJbIBaTh U BBIUUTATh BEKTOPHI,
YMHOaTh HAa YHUCJO, BIAJETh NpaBUIaMH TPEYTrOJbHUKA M IapajuiesorpaMmma.
Bnanets mpakTUYECKUMH WHTEPIpPETALUSAMU BEKTOPOB. YBEPEHHO MOJIb30BATHCS
KOOpJIMHAaTaMHU BEKTOpa. BiiageTe CJI0KEHHEM M BBIYUTAHUEM BEKTOPOB,
YMHOKEHHEM BEKTOpa Ha YMCIO B KoopauHaTtax. MiMeTs npencraBienue o 6asuce
(Ha mockocty). PackiageiBaTh BEKTOPHI 10 Oa3zucy. PackianpiBaTh BEKTOPBI CUJI C
IIOMOIIBIO IPOELUUPOBAHUS U TPUTOHOMETPUUYECKUX COOTHOWIEHUH. lIpumeHsTh
NOJTyYEHHBIEC 3HAHUA B MIPOCTEHIINX (PU3NIECKUX 3a/1adax.

36) Bnanerb MOHATHEM CKAJSIPHOTO MPOMU3BE/ICHUSI BEKTOPOB, IOHUMATh €r0
Ir€OMETPUYECKUA CMBICII W YBEPEHHO TMOJb30BaTbCsl €ro BBIPAXKEHUEM B
JIEKAPTOBBIX KOOpJAMHATaX. 3HATh JUCTPUOYTUBHOCThH CKAISPHOIO MPOU3BEIACHUS
U €ro CBs3b ¢ NpoeurpoBaHueM. [I[puMeHATh cKalsipHOE MPOU3BEAECHUE BEKTOPOB
JUISl HaxOKJEHUsS JUIMH M YIJOB. PemaTe reoMeTpuyeckue 3aJadd ¢ MOMOUIBIO
CKaJISIpHOTO Npou3BeAeHUs. VCronb30BaTh CKAISIPHOE MTPOU3BEICHUE BEKTOPOB B
anredpanueckux u (pU3nYecKux 3agavax.

37) 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 YMEHHUSI NPU PEIICHUU MPAKTHYECKUX 3ajad. 3HAaThb HUCTOPUYECKHE
CBEACHUS 00 U3MEPEHUU JJTUHBI OKPYKHOCTHU U ILTOIIAAN KPyTa.

38) Mmets mpencraBieHre O MpeoOpPa3OBaHUM TUIOCKOCTH, O JBUKCHHSX.
Haxoguth ocu, UEHTpbl CHUMMETPUU (GUTYp, LEHTPHl IOBOPOTA, HAXOIUTh
KOMITO3UIIMKA TPOCTEHIHX TpeodpazoBanuii. [I[puMeHSTh ABMKEHHS TUIOCKOCTH
IPU pEUICHUU T€OMETPUUECKUX 3aau.

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



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
JJIeKTPOHHbIE
No 1/ HaumeHoBaHue pa3iesioB M TeM KosaunuyecTBo OcHoBHOe OcHOBHBIE BUbI (undposbie)
gt NPOrpamMMbl 4acoB coJep:KaHue AeATeIbHOCTH o0pa3oBaTe/bHbIE
pecypcsl
Uctopus
BO3HUKHOBEHUS U
pa3BUTHS
TrE€OMETPUH.
[TonsTus:
aKcuoMma,
Teopema, Cemunap: u3
CBOMCTBO, HUCTOPUH
IIPU3HAK, BO3HHUKHOBEHUS U
JI0Ka3aTeNbCTBO, pa3BUTHS
OnemeHThl ucTopuu. O0IIKE TOHATUS 10 OIpeIeTICHNUE. reomeTpun. MuHu-

reoMeTpun. OCHOBHbBIE PUTYPBI

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

HUCCICIOBAHUEC: UTO

Takoe, TeopeMa,

CBOWCTBO, MPHU3HAK,

J0Ka3aTCJIbCTBO,
OIIPEACIICHUC




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
JIETMMOCTH 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

Uccnenosarensckas
paboTa: 1eTuMoCTh
U €€ CBOMCTBA.
Huckyccns:
COOTHECEHHE TUTIa
3a/1au¥ U MOJICIH.
CpaBHenne
apudmernyeckoro
1 aJirebpanveckoro
METO/JIa PEIICHHS
3a/1a4; TOCTOMHCTBA
Y HEIOCTATKH.
Marematnueckoe
COpPEBHOBAHHE —
pelieHue
CIOKETHBIX 3aJ1a4
pa3HBIMH METO/IaMHU




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,
JIEUCTBUA C
MHOT'O4YJICHaMH.
MHorouieH
CTaHJApPTHOTO
Buga. Ctenenn
MHOTOYJICHA.
Kopnau

[IpakTukym no
pEIICHUIO 3a/1a4.
HccnegoBanue:
paBHBIC
TPEYTOJIHHUKHU B
TCOMETPUUYECKUX
KOH(UTYypanusx

[IpakTukym no
pELIeHUIO
MPAKTHKO-
OpPUEHTUPOBAHHBIX
3a/1a4y Ha
HaxO0XJICHHUE
HEU3BECTHBIX
BEJINYUH C
MIPUMEHEHUEM
bopmy.
Uccnenosarensckas
paboTta: Kak HalTu
KOpEHb
MHOTOYJICHA?




TpeyronbHUKN U TEOMETPUUECKUE
HEPaBEHCTBA

MHOTOYJICHA.
Haxoxnenue
KOpHEM
MHOTOYJICHA.
JlokazaTenbCTBO
TOXJ1eCTB. Pa3Hble
MOIXOJIBI K
JIOKa3aTeJIbCTBY
TOXJIECTB

CooTtHonieHHs
MEXy CTOPOHAMHU
U yriamMu
TPEYTrOJbHUKA.
Hepagenctpo
TPEYTOJIbHUKA.
HepaseHctBo 0
JJINHE JIOMaHOM.
HepasenctBo
MEXIY
MEePIEHANKYIISIPOM
M HAKJIOHHOM.
PaccrosiHue ot

HccnenoBarensckas
pabota (B ToM
qucle C
HCI0JIb30BAHUEM
«MaTeMaTU4YEeCKUX
MTaKETOBY):
reOMETPUUYECKUE
HEPABEHCTBA.
IIpaxTukym 1o
PELIECHUIO
MPAKTHKO-
OpPUEHTHUPOBAHHBIX
3az1ad.
MopenupoBanue ¢

. IIOMOIIIBIO
TOYKHU JI0 MPAMOUH
MPOrpaMMHBIX
CPEACTB
PaBHOCUIBEHOCTE CaMocTosTeIbHOe
VYpaBHEHHsI U CHCTEMBI YPaBHEHUIN YpaBHEHUH OTKpBITHE:
JInneHbIe JIMHEHbIE




YpaBHEHUS U UX
CHCTEMEI.
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
rapamMeTpamu 1 ux
CUCTEMBI.
UccnenoBarenbckas
pabota (B ToM
YUCJE C
HCIOJIb30BAHUEM
«MaTeMaTHYEeCKUX
MaKETOBY):
JIMHEHBIE
YpaBHEHUS,
coJiepKallire 3HaK
MOAYJIS.
[IpakTukym no
pELIEHHIO 3a4a4: OT
MPOCTOTO K
CIIO)KHOMY —
pELIEHUE CUCTEM
JIMTHEWHBIX
YPaBHEHUHU
pa3HbBIMHU
METOJaMHU.
MaremaTnueckoe
COpPEBHOBAHUE —
pelieHne
MaTeMaTUYeCKUX
3a/1a4 1o TeMe

OceBas cummeTpus

@urypsl ¢ 0CEBOMI
CUMMETpHEN.

Uccnenosarennckas
pabota (B TOM




IIpumepsl qucie ¢

CUMMETpUU B UCIIOJIb30BaHUEM

OKpYXKaroIiem «MaTeMaTH4YeCKUX

MHUpe MTaKETOBY).
[Toctpoenue
Mozele (B Tom
quCIIe C
HCI0JIb30BaHNUEM
«MaTeMaTU4YEeCKUX
nakeroB»). [Ipoexr:
CUMMETpHS B
OKpY>KaIoIlleM MUpe

Cymma

BHYTPEHHUX [TpakTuky™m 10

yIJIOB PEIICHHUIO

MHOTOYT'OJIbHUKA MPAKTHKO-

U CyMMa BHEIIHUX  OPHEHTHUPOBAHHBIX

MHuoroyroiasHuku. OKpyKHOCTb YHIOB BUIIYICIOTO Jaat
MHOT'OYTI'OJIbHUKA. HccnenoBarenbsckas

KacarenpHas u

paboTa: B3auMHOE

ceKylIas K pacnosoxxeHue
OKPY>KHOCTH. OKPY>KHOCTH U
OKpyXHOCTb, MpAMOi
BIIMCAHHAs B yTOJL
ITonck obOnactu Uccnenosarennckas
ompenieNIeHus 1 pabora (c

OyHKINH MHOKECTBA HCII0JIb30BAHUEM
3HAYCHUU «MaTeMaTHYEeCKUX

byHKIMN.

HaKCTOB»)Z B TOM




Hcnons3oBanue
pa3INYHBIX
croco0oB 3a/1aHus
byHKIHH.
Hcnons3zoBanue
CBOWCTB (yHKIUI
JUTSI aHATTN3a
rpauKoB
peaTbHBIX
3aBUCUMOCTEN
(mynmu pyHKUIMH,
MIPOMEXKYTKH
3HAKOIOCTOSIHCTBA
byHKIUH,
MIPOMEXKYTKH
BO3pacTaHUS U
yOBIBaHUS
byHKINH,
HauOobIIee U
HauMEHbIIIee
3HAYEHUS
byHKINN).
I'paduku,
KYCOYHO-
3aJJaHHBIC

byHKIMHA

qHCcIIe CPaBHEHUE
CBOMCTB (DYHKIIMH H
uX TpauKoB B
3aBUCUMOCTH OT
napamMeTpoB
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I'eomeTpuueckue mecta TOUEK

BzaumHoe
pacmoaoKeHne
OKPYKHOCTH U
MIPSAMOM.

IIpaxTukym:
MIPaKTHUKO-
OPHUEHTHPOBAHHBIE
3aJ1a4M Ha




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

B3aMMHOC
pacroiokKeHue
OKPY>KHOCTH U
MPSMOM.
CamocTosTelIbHOE
OTKPBITHE: YTO
takoe I'MT?
IIpaxkTukym no
pElIeHHIO 3a/1a4 Ha
I'MT

OBLIEE KOJIMYECTBO YACOB 110
ITPOI'PAMME

68




8 KVIACC

JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM KouunvecTBO OcHoBHOe OcHOBHBIE BUbI (undposbie)
n/n NPOrpamMMbl 4acos coJep:KaHue AeATeIbHOCTH o0pa3oBaTe/ibHbIE
pecypchl
KBanpaTHbiii KOpEHbD.
Brinosinenue
onepanuii ¢
[IpakTukym no
UPpALOHATIEHBIMU
PELICHUIO 3a/1a4: OT
yuciaaMu. TOYHOCTh
MPOCTOrO K
Uucna u BeIuucieHus (KBaJpaTHbIC MPUOJIKEHUS
CIIO)KHOMY.
KOPHH, UppallMOHAIbHBIE YUCIIA, 10 MPPALMOHATIBHOTO Y
UccnepoBatenbckas
CTETICHH ) YHCIIA IPU PELLIEHUHT
pabora.
3anay. OkpyrieHue
KBanpatubie
MPPALMOHATIbHBIX
KOpHU.
YHCell, IPUKHUIKA
pe3ynbTaTa
BBIUMCIICHUM
HpobHo-
palroHalIbHbIE
BBIPKCHHS.
[IpakTukym no
Cremnenu.
PELIEHUIO 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-
panMoHaNbHBIX
YPaBHEHUH,
CBOJSIINXCS K
JIMHEWHBIM WJIH K
KBaJPaTHBIM
YpaBHEHUSM,
HCTOJIb30BAHUE

PELICHHIO 3a/1a4: OT
MPOCTOTO K
CIIO’)KHOMY.
HccnenoBarenbckas
pabota. 3HaKOMBbIE
HE3HAKOMBIC
YEeTHIPEXyTrOJbHUKH

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




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

WHTEpIpeTaIus
YpaBHEHUH C IBYMsI
MePEMEHHBIMU.
MoaenupoBanue
Pa3IMYHBIX
CUTYyalHi

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

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

CaMocTosTeIbHOoe
OTKPBITHE: UTO
TaKoe
npeoOpa3oBaHue
mogoous?
Hccnenosarennckas
pabota (B TOM
qucie ¢
HCIIOJIE30BAHUEM




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
PaBHOCHJIBHBIX
HEPaBEHCTB.
JlokazaTenbpCTBO
HepaBeHCTB. Pelienue
TEKCTOBBIX 33734 C
TTOMOIITBIO JIMHEHHBIX
HEPABEHCTB C OJJHOM

«MaTeMaTUYeCKUX
MTaKETOBY»): UTO
Takoe (ppakran?
[IpakTukym no
pEIIeHHIO 3a/1a4

[IpakTryeckas
pa0ora:
IIOCTPOEHUE
Mozesen —
HEPaBEHCTBO KaK
MOJIEb PEATbHON
CUTYaIH.
CaMocTosTeIbHO0e
OTKPBITHUE: METOBI
JI0Ka3aTelbCTBa
HEPaBEHCTB.
MateMaTuueckoe
COPEBHOBAHUE —
peleHne 3a1a4y
pPa3HBIMU




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.

METOIaMH.
HccnenoBarenbckas
pabora: TuHelHHOe
HEPaBEHCTBO C
OJIHOM MEepPEMEHHOM
C mapaMeTpom

[IpakTukym no
PELIECHUIO
[IPaKTUKO-OPHUEH-
TUPOBAHHBIX 33]1a4.
CamocrosiTenbHOe
OTKPBITHE: UYTO 4
3HAIO MPO
MPSAIMOYTOJIbHBIN
TPEYrOJIbHUK?
MaremMarnueckoe
COpPEBHOBAHME —
pelieHue 3aaa4
pa3HbIMH METO/IaMHU

DyHKIMHU

ITouck obmactu
ompeneNeHus U
MHOKECTBa 3HAYCHU I
¢bynkun. I'padux
¢bynkum k/x.
OyHkusa Buaa (ax +

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




b)/(cx + d)

DopmyIUpOBKa
onpeneaeHus
JIEITMMOCTH HAILIEIIO,

4qunceii, CpaBHUMBIX I10

JTAHHOMY MOJTYJIIO.
Brinonnenue
IEJIEHUS C OCTATKOM.

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

9 Yucia v BBIYUCIICHUS: 1ETMMOCTh Jloka3aTenbCcTBO U ITOMCK OCTaTKOB
IIPUMEHEHNE CBOMCTB CYMMBI U
CpaBHEHUH I10 MIPOU3BEIACHUS 110
MOZYJIIO. MOZYJIIO.
Haxoxnenue MaremaTnueckoe
OCTaTKOB CYMMBI U COPEBHOBAHUE —
MPOU3-BEAECHUS 110 pelIeHne 3a1a4 Ha
JTAaHHOMY MO/TYJTIO JIETMMOCTb 1
CpaBHEHHE 110
MOZYJIIO
Brniucannbie u [TpakTukym no
10 Brncannblie u onucaHHbIe LHEHTPAJIbHBIE YIJIbI. pEILICHHIO 3a7a4: OT
YETHIPEXYTOJIbHUKHU Yriasl Mexay MPOCTOTO K
XOpJIaMH U CJIIOKHOMY




CEKYIIUMHU.
Brmicanneie u
OIMCaHHbIE
YETHIPEXYTOJbHHUKH.
Bzanmuoe
pacroioKeHue ABYX

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

IHPOI'PAMME




9 KJIACC

Ne
n/n

HaumenoBaHue pa3jiesioB u

TeM NMPOrpaMmbl

YpaBHEHMS U HEPABEHCTBA C
apaMeTpoM

Pemienne TPCYIrOJIbHUKOB

KoanuecTtBo
4acoB

OcHoBHOE
coJepraHue

Pemenue ypaBHeHuii ¢
napaMeTpoM
anre0pandecKum
METOJIOM.
I'paduueckuii meTos
peuIeHusl ypaBHEHUI C
napaMeTpoM
I'paduueckas
UHTEPIIPETALNS
pELIEHUs] ypaBHEHUS C
JBYMsI IEPEMEHHBIMU U
CUCTEM YpaBHEHMH C
JBYMsI IEPEMEHHBIMHU.
HccnenoBanue cucrem
HEJIMHENHBIX
yYpaBHEHUH C
napameTpoM. Pemenue
HEPAaBEHCTB C JBYMs
MIEPEMEHHBIMU U UX
CUCTEM

DopMybl
npuBeacHus. Pemenue
MIPaKTUYECKUX 3a7a4 C

OcHOBHBIE BUIBI
JeATeJIbHOCTH

CamocrosiTenbHOe
OTKpBITHE: pELICHNE
YPAaBHEHUH C IapaMETPOM.
IIpakTHKyMBI IO PELICHUIO
3aJa4: OT MPOCTOro K
CIIO)HOMY — APOOHO-
palroHaIbHbIC YPaBHEHUS
U HEPaBEHCTBA C
apaMeTpOM.
HccnenoBarensckue
paboTHI: pelIeHne 3a1a4 ¢
napaMmeTrpamu —
anredpanvyeckuM METOI0M;
rpadgudeckuM MeTo10M (B
TOM YHUCIIE C
HCII0JIb30BaHNEM
«MaTeMaTHYeCKUX
MTaKETOBY)

[TpakTUKyMBI IO PEIICHUIO
3a1a4. MatemaTuueckoe
COpPEBHOBAHHE — PELICHUE

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl




HCIIOIb-30BaHUEM
TEOpPEMBbI KOCUHYCOB U
TEOPEMBI CHHYCOB.
®opmyia ['epona.
dopmyna miIomau
BBIITYKJIOTO
YEeTHIPEXyrOJIbHUKA.
COOTHOILIEHUS] MEXKTY
TPUTOHOMETPHUICCKHUMH
GyHKIHAMU.
[Ipocreiimme hopmybl
MIPUBEICHUS U3 I'€0-
METPHUUYECKUX
COOOpakeHHI.
Pewmenne 3anau ¢
HCIIOIb30BAHUEM
TEOpPEeM KOCHHYCOB U
CHUHYCOB, HAXO0KJICHHE
paaunyca OnMcaHHOM
OKPYKHOCTH

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

AnrebpanuecKue BhIpaXKEHUS

10

Crenensb ¢
palMoOHaIbHBIM
MIOKa3aTeJIeM.
Omnpenenenne KOpHs n-
1l CTETIEHU U CTETIEHHU C
panMoOHAIbHBIM
IIOKAa3aTEeJIEM.
[Ipumenenue
orepaiy U3BJIeueHus
KOpHS N-i CTENEHH,

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




HCII0JIb3YS IIPU
HEO0XOIUMOCTH
KaJIBKYJIATOP.
Brruucnenue 3naueHus
CTEIEHU C paLuo-
HaJbHBIM IIOKA3aTEJIEM.
Onenka 3HaYeHUH
KOpHS N-U CTEIICHH,
3HAYEHUE CTEIEHU C
palMOHAJIbHBIM TOKa-
3aTesieM LEJIbIMU
YUCIaMHU U
JECATUYHBIMU
npo6simu. CpaBHEHUE U
yIopsiA0UMBaHUE
panro-HaJIbHBIX U
HppaIMOHAIBHBIX
YKCell, 3a[IUCaHHbIX C
IIOMOILIBIO KOPHS N-U
CTETIEHHU, CTETICHHU C
paluroOHaIbHBIM
IIOKAa3aTeJIEM.
Brinosninenue
TO>I€CTBEHHBIX
npeoOpazo-BaHUA
BBIPaKCHU,
CoJIeprKalIuX KOPEHb
N-I CTENEHHU, CTETIEHD C
paluroOHaIbHBIM
II0Ka3aTesIeM




OTpe3Ku B OKPYKHOCTH

DyHKIMHU

Teopemsl 0
MPOU3BEICHUHN
OTpPE3KOB XOP/I,
TEOPEMBI O
MPOU3BEICHUH
OTPE3KOB CEKYIIUX,
Teopema O KBajpare
KacaTeJIbHOW, TEOPEMBbI
Yessl 1 MeHemasi.
HccnenoBanue, B TOM
YHCIIE C TTOMOIIBIO

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

[onsarue «pyHKIMD».
[IpuMeHeHHE CBOWCTB
GyHKUMA: HYTH
(GYHKINH, TPOMEKYTKH
3HAaKOIOCTOSIHCTBA
(yHKIUU, TIPOMEKYTKHI
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 paboTa
(B TOM umCHE C
UCTIOJIb30BaHUEM
«MaTeMaTHYECKUX
nakeToBy): [loBenenue
¢byHKIMM U ee rpaduKka B
3aBHCUMOCTH OT




yObIBaHUs (HyHKLINH,
YETHbBIC U HEYCTHbHIE
(dbyHKIIMM, HAaKOOIBIIICE
Y HauMEHbIlIee
3Ha4YCHHS QYHKIIUH
MIpU PELICHUH 3a1a4.
[Moctpoenue rpaduxos
(GyHKIUH C TOMOIIBIO
npeoOpa3oBaHuii BUja:
f(x) —f(x) + a; f(x) —
f(x + a); f(x) — kf(x),
) —f(1 x ), f(x) = |
f(x) |. Pacno3naBanue
CTETNeHHbIX QYHKIUN U
MOCTPOEHHE ICKU30B
rpaduKOB CTENIEHHBIX
GbyHKIMH C
HaTYpaJbHBIMH
MoKa3aTesiMHU pa3HoU
YETHOCTH.
Hcnons3oBanue
CBOWCTB rpaduxoB
CTENEeHHbIX PYHKIUMN C
HaTYpaJbHBIMH
MOKa3aTeISIMH TIPH
peleHnH 3a1ad.
[TocTpoenue rpapukos
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 1

CaMoOCTOSTEIIBHOE




MEePHEHIUKYISIPHOCTD
NpSAMBIX (Uepe3
YTJIOBOM

ko3 urmeHt).
Haxoxnenue
IepeceucHu i
OKPY>KHOCTEH U
MPSIMBIX B
KOOp/JMHATAX.
dopmylia pacCTOSTHUSA
OT TOYKH JI0 MIPSIMOIA.
[Inomanp
napajuieiorpaMma B
KOOpJUHATaX, MOHSATHE
00 OpUEHTUPOBAHHON
TIJTOTIATH.
[Ipumenenue metona
KOOPJIMHAT B
MIPaKTUKO-
OPUEHTHPOBAHHBIX
F€OMETPUUYECKHUX

3aaadax, uCCJICI0OBAaHUC

MIPUIIOKEHUS METOa
KOOPJMHAT B
BEIUHUCIIMTETEHON
MaTEMaTHKE 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'OYT'OJIbHHKH, OTKpPBITHE: KaK HAUTH

MHOTI'OYT'OJIbHUKH

BBIYMCIICHUEC UX

NepPUMETP U IJIOLIAAb




YucnoBsle IOCIEN0BATENBHOCTH
Y TIPOTPECCUH

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

Onpenenexnue BUI0B
MOCJIENOBATEIHLHOCTEMH:
OTrpaHUYCHHAs
MOCJIENOBATENHHOCTbD,
MOHO-TOHHO
BO3pacTaromas
(yObIBaromas)
IOCJIe10-BaTEIbHOCTb.
IIpencraBnenne
OECKOHEUHBIX
MEPUONYECKUX
npobeii B BUIE
OOBIKHOBEHHBIX.
3HAKOMCTBO C
MOHITHEM CXOIUMOCTH
MOCJIEJOBATEIHLHOCTH,
Hax0>XJICHUE CYMMBI
OCCKOHEYHO
yObIBaroOIIeH
F€OMETPUUYECKON
MIPOTPECCUMU.
[Ipumenenue metona
MaTeMaTHIeCKOMn
WHIYKITAHA

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




entpanbHas
CUMMETpPHUSL.
LenTpanbHo-
CUMMETpPUYHbBIC
¢urypsl. [ToBopoT.
OceBas cummeTpusl.
@urypsl,
CUMMETpPUYHbBIE
OTHOCHUTEIILHO
HEKOTOPOM OCH.
[TapannenbHbIi
nepenoc. [Tonsitue
JBUKECHUS U €T0

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

9 JIBM>KEHMS IJIOCKOCTH . CamocrosTenbHoe
cBolicTBa. PaBeHCTBO o
OTKpBITHE: POPMYIUPOBKA
¢uryp. [Ipossnenus P P . Y
BBIBOJIOB O CBOMCTBax
CUMMETpUU B IPUPOJIE, . .
KOMIIO3UINI IBUIKEHUH.
YKUBOIIHCH,
[TpoexT: mpeoOpazoBanws
CKYJIBIITYpE,
(IBM>KEHUS) B HCKYCCTBE
apXUTEKTYpE.
Komnozunun
JIBIKCHUH
(mpocreiimue
MIPUMEPBHI).
[IpumeHeHue B
pelieHnn
reOMEeTPUUYECKUX 3a7a4
Pewrenue 3anau, [TpoexT: «IIpeoOpa3oBanus
10 [ToBTOpenwue, 0600IIEHNE, WUTFOCTPUPYIOIINAX B UCKYCCTBE U

cucTeMaTu3anusa

CBsA3U MCXKIY
Pa3IMIHBIMU TEMaMU

apxutekType» Mrorosas
KOH(epeHIHs:




Kypca IloBropenue, «Maremaruka — 3T0
000011IeHHE, KpacHuBO»
CHUCTEMaTH3alus Kypca

OBHIEE KOJIMYECTBO YACOB

1O MPOI'PAMME 08







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne n/n Tema ypoxa Konrpoububie IIpakTHyeckue HHppOBLIC
Bceero 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 NPSIMOYTOJIbHBIX

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 BhIpasKeHH

34 JlokasaTenbCTBO TOXKIECTB

35 I'eomerpuueckue HepaBeHCTBA. MUHHU-TTPOEKTHI

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

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

38 [IpssMoyronbHEIN TpeyronbHUK. [IpakTHkym no 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 OKPY>KaAIOLIEM MUPE» —
cbop MaTepuasos

47 KomnbroTepHoe MoaenpoBaHue: CUMMETpPHUS B
rpadUecKux perakropax

48 IIpoekt «CuMMeETpHs B OKPYKAIOLIEM MUPE».
OdopmiieHne u 3amuTa NpoeKToB
CymMa BHYTPEHHHX YIJIOB MHOTOYTOJIbHUKA U

49 CyMMa BHEUTHUX YTIJIOB 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 3HAUYCHUN
¢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-3aJaHHBIX (YHKINH.

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 MOCTPOCHU A




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 IPOI'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 nonsitus npeodpa3oBaHusl MOA0OHS U 1
noJ00HBIX uryp

26 [IpakTukym o pemeHuto 3a1ad Ha nojgooue

27 MHorosTaxKHbIe pooH

28 [IpeoOpazoBanus palmOHAIBEHBIX BBIPAKCHUN 1
TIOBBIIIEHHON CIIO)KHOCTH

29 JpoOHo-pannonanbHble 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

KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
New/m - Tema ypoxa Konrpoabsnsie IIpakruyeckue mupponere
Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypen
1 Kopens n-if crenenu. CBolicTBa KOpHS n-H 1
CTEIICHU
5 CreneHsb ¢ palluOHAIBHBIM [TOKA3aTENeM U €€ 1
CBOMCTBA
OneHka 3HaYeHUI KOpHS N-i CTENEHU, 3HaUEHHE
3 CTENEHU C PALIMOHAIBHBIM [10Ka3aTeIeM LIeJIbIMU 1
YHUCJIAMU U IECATUYHBIMU APOOSIMHU
CpaBHeHuE U yHIOpsAA0YMBAaHUE PALMOHAIBHBIX
4 Y UppalOHaIbHBIX YUCEIl, 3alIMCAHHBIX C 1
MOMOIIbIO KOPHS N-i CTENEHH, CTENEHH C
palMOHATILHBIM [TOKA3aTeNeM
®opMyIbl IPUBEACHUS 1
6 Pemenne tpeyronbHuKoB. TeopeMa KOCHHYCOB
Pemenue npaktuyeckux 3anad ¢
7 HCIIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBI CHHYCOB
®opmyna ['epona
®opmyna ['epona
10 dopmyna MIomaad BEITYKIOrO 1
YeThIPEXYTOJIbHUKA
11 ToxaecTBeHHbIE TpeoOpa30BaHUs BBIPAXKEHUH, 1

coAepKaluX KOPeHb N-i CTEINEHU




ToxnecTBeHHbIE TPe0OpPa30BaHUs BEIPAKEHUI,

12 coJiepXKaliuxX KOpeHb 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 GyHKUINHU (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
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