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INOACHUTEJIbBHASA 3AIIMCKA

OO0mas xapakTepucTUKa Kypca

Hacrosimas paGodas mporpamma Kypca BHEYPOUHOH JAesTebHOCTH « TpymHbIe
BOIIPOCHI MaTeMAaTUKHU. 7—9 Kjaccel» pa3paboTaHa B COOTBETCTBUM C TPEOOBaHUSIMU
benepaibHOTO ToCyJapCTBEHHOTO 00pa3oBaTEIbHOTO CTaHAapTa OCHOBHOTO OOIIETO
obpazoBanus (ganee — ®I'OC OOO) u HampaBieHa HA OPraHU3ALMUI0 OOYUYCHHS
MaTEMaTUYECKOMY COJEpPKAHUIO, BBIXOAsIIEMY 3a paMku DenepanbHoil paboueit
porpamMmsl 1o yuyeOHoMy npenmMery «Marematnkay (0a30Bblil ypOBEHb) OCHOBHOTO
obmiero oobpaszoBanus (nanee — OPII), ¢ yueTom UCIIONIB30BAHUS BUJIOB IEATEIBHOCTH
00yJaroluxcsl, OTIUNYHBIX OT YPOUHBIX.

[Tpu pa3pabotke [IporpaMmMbl yYUTHIBAIUCH CAEAYIOMINE JOKYMEHTHI:

— nmucekMo MuHucTeperBa mpocsenieHust Poccuiickonn denepanuu ot S
utonisg 2022 r. Ne TB-1290/03 «O HanpaBieHUd METOAMYECKUX PEKOMEHAALMID) 1O
OpraHu3allid BHEYPOUYHOM JEATEIbHOCTH B paMKaxX peaju3alud OOHOBJIEHHBIX
(denepanbHbIX TOCYJaPCTBEHHBIX 00PAa30BaTENbHBIX CTAaHAAPTOB HAYAJILHOTO OOLIETO
¥ OCHOBHOTI'O 00IIIEro 00pa3oBaHus;

— pacniopspkenne [IpaBurensctBa Poccuiickoit @enepanuu ot 19 HOsIOps
2024 1. Ne 3333-p «O0 yTBepk IACHHUH KOMIUIEKCHOTO IIJJaHA MEPONPHUATUNA T10
MOBBIIICHUIO KaYECTBA MaTEeMATUYECKOI0 U €CTECTBEHHO-HAYYHOr0 0Opa3oBaHus Ha

nepuoa 110 2030 rogay.

AKTYyaJIbHOCTH Kypca

B ycmoBusix peanuszanuyM TAakOW CTPATETMYECKOW 3aayd, KaK JOCTHKECHUE
TEXHOJIOTUYECKOTO CYBEPEHHUTETA CTPaHBI, Mepe]l MaTEeMaTUUYeCKUM 00pa30oBaHUEM B
YUCJIE TJIaBHBIX IIOCTABJIEHBI CIEAYIOIIME LEJIH: PAa3BUTHE TBOPYECKUX 151
UCCJIEIOBATENBCKUX CIIOCOOHOCTEH O0O0ydJarouumxcsi, X MOATOTOBKAa B MpOIECCce

oOydeHHs] MaTeMaTHKe K BbIOOpY mpodeccHil, CBSI3aHHBIX C Pa3BUTUEM TOYHBIX U



€CTECTBCHHBIX HAyK M TeXHOJOrui. Kak Ba)KHBIM KOJIMYECTBEHHBIA MOKA3aTEllb
MOBBIIEHUSI MHTEPECA K MATEMATUKE BBIACISIETCS POCT KOJIMYECTBA BBITYCKHUKOB,
BBIOMPAOIIMX HA TOCYJAPCTBEHHON UTOTOBOM aTTECTALIMU SK3aMEH 10 MAaTEMAaTHUKE Ha
npo(UIHLHOM YPOBHE.

OcBoenue mnpenaraemoir IIporpamMmbl  CIIOCOOCTBYET —IMOBBIIICHUIO y
OOy4JarommMxcss yYpOBHS MOTHBAIMM K HM3YYCHHIO MAaTEMATHKH, K IPOJIOJDKEHHUIO
nu3ydyeHus MareMatuku B 10—11 knaccax Ha yriiy0JIeHHOM YpOBHE M OPUEHTUPYET Ha
BBIOOP €IMHOTO TOCYAAPCTBEHHOIO HK3aMEHa 10 MaTeMaTUKe MPO(PUIBHOTO YPOBHS.
Kpome Toro, ocBoenue mnpennaraemoro B lIporpamme conepxaHus NO3BOJISET
pacliupuTh Kpyr pEHIaéMbIX MAaTeMaTUYECKUX 3a/lad 3a CYET BKJIIOYCHHS
pOOJIEMHBIX, HECTAHAAPTHBIX 3a/ad, 3a7a4 MPHUKIATHOTO XapaKTepa, BBINOJHEHUS
HCCJIEI0BATENBCKUX PabOT, B TOM YHCIIE€ C MEXIPEIMETHBIM COJIEP)KAHUEM, U3yUEHUS
JIOIIOJTHUTEIIBHBIX BOIIPOCOB KaK TEOPETUYECKOT0, TAK U MPAKTUYECKOT0 XapakTepa.

[Ipenycmotpennsie [IporpamMmMoi BHIBI AEATEIBHOCTH — UHAMBHIyaJIbHAs U
IpynmoBasi TPOEKTHAass M HCCIEIOBaTENbCKasg JEATEIbHOCTh — CIIOCOOCTBYIOT
Pa3BUTUIO TO3HABATEIbHBIX, PETYISTUBHBIX M KOMMYHUKATUBHBIX YMEHHI
oOyuaromuxcs. IlporpaMma CcOOTBETCTBYeT uJe€ paCIIMPEHUs MPUKIATHON
HAIPaBJICHHOCTU Kypca MaTeMaTHKA HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS.
Peanuzaumss Kypca cmocoOCTBYET BBISIBICHHIO TaJlaHTJIMBBIX M OJI@PEHHBIX
0Oy4JaroIMXcsl, MOANCPKKE UX TATAHTOB U PA3BUTUIO CTIOCOOHOCTEH.

B GosbmnHCTBE TEM Kypca MPeAnoiaracTcsl BBIMOIHEHNE HCCIICTOBATEIHCKAX
pabor. YyeOHOe WuCcleNOBaHHME MO MaTreMmaThuke B 7-9 kjaccax MpeanoJiaraet
HOJIy4YEHHUE CYOBbeKmueHo HOBOTO I 00y4arolerocs: pe3yibTara U HallpaBiIeHO Ha
dbopMHUpOBaHUE HCCIICIOBATEIHCKAX YMEHUH: BBIJICTICHUE MTPOOJIEMBI, OpraHU3aius 1
aHaJu3 JAHHBIX, BBIJBI)KCHHUE THUIIOTE3bl, MPOBEPKa THUMOTE3bI, (POpMyIUpOBaHUE
BBIBOJIOB U IMPEJICTABICHHUE PE3YIbTATOB HA TPAMOTHOM MaT€MaTHUYECKOM SI3BIKE.

[Iporpamma MoskeT OBITH BOCTpeOOBaHa OOYYAIOLIMMHUCS, KOTOPbIE HMEIOT

HHTCPCC K UBYUCHHUIO MATCMATUKH, TOTOBATCA K YH4aCTHUIO B OJIMMIINA/]aX IIKOJIBHUKOB



110 MaTeMaTHKe U yIriIyOJIEeHHOMY U3yYEHHUIO0 MaTEMaTUKU Ha YPOBHE CPEIHETO OOIIEeT0

oOpa3oBaHUs.

ean u 3a1a4u Kypca

Peanmnsanyss BHEYpOUHOUM JESATEIBHOCTH SIBISETCS HEOTBEMIIEMOM YacCTbIO
oOpa3oBaTeNpHOrO0  Ipolecca, o0ecnedynBass B TOM  4YHMCI€  BO3MOYKHOCTb
dbopMupoBaHUs 00pa30BaTENbHBIX MPOTPAMM PA3IUYHOTO YPOBHS CIOKHOCTH H
HaIIpaBJIEHHOCTH C Y4Ye€TOM OOpa30BaTENIbHBIX MOTPEOHOCTEN M CIOCOOHOCTEN
oOyuaroluxcs, BKJII0Yask 0JJapeHHbIX JETeH.

Heas IlporpamMmmbl —  o0ecneyuTb  WHAUMBUIAYAJIbHBIE  MOTPEOHOCTH
oOy4JarommMxcss B H3YYEHUU COACPKAHUSA MaTEMaTHUKH, BBIXOJSIIErO 32 PaMKH
IporpaMMbl 0a30BOT0 YPOBHH.

3amaum Kypca:

1. [loBbIlIEHHE YPOBHS MaTeMaTHYECKOW TMOATOTOBKH OOyYaroluxcs,
pa3BUTHE YCTOMUMBOTO UHTEpeca K yueOHOMY npeaMeTy «MaTtemaTukay.

2.  Pas3Butue TBOpUYECKUX CLIOCOOHOCTEM, MPOCTPAHCTBEHHOTO BOOOPaKEHUS,
TEOPETHUYECKOrO0 MBIIICHUS M MAaTeMaTHYeCKOW WHTYMIIMH, YMEHHUH paccykJaThb
JIOTUYECKH U aHAJU3UPOBATH CUTYALIMH.

3. VYrayOmenne w© 3akperieHHe 0a30BBIX 3HaHWM, (OPMUPOBAHHE
YCTOWYMBBIX HAaBBIKOB PEIICHUS HECTAHIAPTHBIX M OJMMIIMAJHBIX 331a4, OCBOCHHE
HECTaHJAPTHBIX MOAX00B U OPUTHHAIBHBIX PELICHUN.

4. O3HakoMmJIeHHE C  JIONOJIHUTENbHBIMU  pa3felamMd  MaTeMaTHKH,
BBIXO/SIILIMMU 32 paMKH 0a30BOTO Kypca.

5. Bocnuranne camMOCTOSTENBHOCTH, HACTOMYMBOCTH M OPraHU30BaHHOCTH
B XOJI€ PEIICHUSI CIIOKHBIX 3a]1a4.

6.  Pa3Burue HaBBIKOB KOMaHAHOW pabOThI, IPYKECKOTO CONEPHUYECTBA U

3I0pOBOM KOHKYPEHLIMHU CPEIA CBEPCTHUKOB.



7.  TlogroroBka oOydarmUXCsl K Y4YacTUIO B IIKOJbHBIX, PAHOHHBIX,
TOPOJICKMX, PETHOHAIbHBIX, BCEPOCCUMCKUX  OJMMIUAaZaX, KOHKypcax u
COPEBHOBAHMIX IO MaTEMaTHKE.

8. [loBbIIIeHWE  ypOBHS TPaMOTHOCTH B  OOJIACTH  WMCTIOJB30BAHUS
«MaTeMaTHYEeCKUX MaKEeTOBY», 00eCIeUnBAIOIIMX aBTOMATU3AIIMIO MTPOIIECCOB MOMUCKA,
aHanm3a, o0paboOTKH, co3daHus, epenaaydu, GopmManu3anuu (B BUAC CTATHYCCKUX U
JTUHAMUYECKUX rpaduKOB, AMarpaMM M Mpoyei BU3yaiau3aluii pe3ybTaToB aHaIu3a U
MaTEeMaTUYeCKUX 3aKOHOMEPHOCTEH) B Ipoliecce y4eOHOM MAEsTeNbHOCTH  MpHU
W3YYEeHUU MaTEeMaTHUKH.

9.  Pa3Burue TBOpYECKUX CIIOCOOHOCTEH, TEOPETHMUYECKOTO MBILIUICHHUS Ha
OCHOBE HUCIOJIb30BaHUS IIU(PPOBBIX MHCTPYMEHTOB (B TOM YHCIIE «MaTEMaTUYECKHUX
MAaKEeTOB») B OOJACTH MOJCIUPOBAHMS, UMUTAIMM M MHTEPHpPETAIUN aOCTPaKTHBIX
MaTeMaTUYECKUX OOBEKTOB M 00Pa30B B BUJIC PA3IMUHBIX BU3YyaTU3alMi (B TOM YHCIIe
IIPOCTPAHCTBEHHBIX OOBEKTOB).

[Iporpamma pazpaboTaHa ¢ y4eToM peKOMeHaanuil denepaibHoil padoueit
pOrpamMMbl BOCIIUTaHUS. B 4acTHOCTH, OHA YYUTHIBAET MCUXOJIOTO-TIEIarOTUYECKUE
O0COOEHHOCTH COOTBETCTBYIOIIEH BO3PACTHOM KATErOPUH 00YUYaIOIIUXCS.

Takum oOpa3zoM, peanuzanus I[IporpamMmMbl  COAEHCTBYET  TOJYYEHUIO
CJIEYIOIIUX PE3yIbTATOB:

— JOCTHKEHHE 00yJaroIUMUCs TUTAHUPYEMBIX JMYHOCTHBIX,
METanpeIMETHBIX W MPEAMETHBIX pe3yJbTaToB, B T. Y. COOTBETCTBYIOIIHUX
yrayOJIeHHOMY YPOBHIO U3YUCHUSI MAaTEMATHKH;

— pa3BHUTHE JTUYHOCTH 00yYarONINXCcs, GOPMHUPOBAHHIO U yIOBICTBOPCHUIO
UX COIMAJIbHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;

— camMopeayn3anysg OOydarolUMXCsli 4Yepe3 Yy4yacTHE BO BHEYPOUYHOU
NESATEIbHOCTH.



MecTo Kypca B 00pa3oBaTeJIbHOM Ipoiecce

Bo ®I'OC OOO pnga o006s3aTenbHOTO OOYUEHHMsI YTBEPHKICHBI JBa YPOBHS
OCBOEHUA paboyuX MporpaMm Mo MareMaTuKe: 0a30BbIM U yriyOJIEHHBIN, HAYUHAS C
7 xnacca. CojaepkaHwe NporpaMmbl MO MaTeMaTuke (YIrJIyOJICHHBIH YPOBEHB)
HalpaBJI€HO Ha  YAOBJIETBOPEHUE TOBBIIMICHHBIX  3alPOCOB  OOYYalOIIUXCH,
CTpeMsIIIHXCA K 0oJiee TIyOOKOMY OCBOEHHUIO MPEIMETHBIX pe3yapTaToB. [Iporpamma
Kypca BHEYpPOUHOU JIeaTenbHOCTH « TpyaHbIe BOMPOCH MaTeMaTHKW» HallpaBieHa Ha
paciMpeHre 3HaHUN O0y4aroumxcs MO MaTeMaTHKe ISl KJIACCOB C 00sA3aTeIbHBbIM
0a30BBIM YPOBHEM OOyUEHHUSI MaTeMaTHKE.

TeMarndeckoe MIaHUPOBAHUE B MIPOTPAMME Kypca BHEYPOUHOH IESATEIbHOCTH
«Tpyanple BONpPOCHI MaTeMaTUKW» COCTaBJIEHO TakK, 4YTO pachpeeieHue
COJIep KaTeNIbHBIX Pa3/IeJIOB B HEM CHHXPOHU3UPOBAHO C 00s13aTEIBHOM MPOrpaMMoit
0a3oBoro ypoBHs. Peanuszanus copepxanus npemjaraetcs B GopMax, OTIUYHBIX OT
ypouHbIX. CleayeT OTMETUTh, YTO JIaHHBIA KYpC B OCHOBHOM IIIKOJIE BBICTPAUBACTCS
HE TOJILKO Ha PACIIUPEHUH MaTEeMAaTHUYECKOTO COIepKaHus 0a30BOTO YPOBHS, HO M Ha
MOBBIIIIEHUN YPOBHS CJI0KHOCTH 3a]1a4, MPeIjlaraeMbIX JIJIsS PELICHUS.

PabGouass mporpamMmma Kypca BHEYpOUYHOU nesTenbHOCTH «TpyaHbIe BOMPOCHI
MaTeMaTUKW» TpeAHa3HaueHa s peaiu3auuud B 7—9 Kjaccax M HalpaBlieHa Ha
JNOCTH)KEHHE OOYYAIOIIMMUCS IUIAHUPYEMbIX pe3ynbTaroB. llocimenoBaTenbHOCTh
M3YYEHHs] TEM Kypca COBHAJAaeT MO BPEMEHHM C HM3YYEHUEM Kypca MaTEeMaTHKU
(aireOppl U TEOMETPUH) OCHOBHOM IIKOJBI 0a30BOrO YPOBHS, BCE TEMBbI IO
BO3MO>XHOCTH CHHXPOHU3UPOBAHBI C 0a30BBIM KypPCOM MaTEMAaTHKHU MO Kiaccam. TeMbl
1o anredpe U reOMEeTPUH YEPeyIOTCS, YTO MO3BOJIIET MAaKCUMAIILHO MPUOIM3UTH UX
10 BPEMEHH M3yU€HHUs K OCBOCHHIO 0a30BOT0 Kypca.

[Ipu peanuzaruu [Iporpammel nepBas 3agadya y4uTessi COCTOUT B TOM, YTOOBI
co37aTh HEOOXOUMBIE YCIIOBHUS JJIsl MPUOOPETEHUS U Pa3BUTHS YMEHUH, CBI3aHHBIX C
MPOBEICHUEM HCCIIEJOBAaHUN HAa MAaTEMaTUYECKOM colepkaHuu. s pemienus 3Toi
3amayu B [Iporpamme 0003Haue€HO MeCTO U C(HOPMYIUPOBAHBI TEMBI IS POBEIACHUS

HCCIICA0BATCIIbCKUX pa60T.



Bropas 3anaya yuurens no peanuzauuu [IporpaMmmel cBsizaHa ¢ BO3MOXKHOCTBIO
CO3/1aTh YCJIOBUSA [ O0OpaOOTKM M NPEACTaBICHHUS HMHPOPMAUU HAYyYHOTO
cojepkanusi (B TOM 4YHCIE C HCIOJIb30BaHHWEM LU(POBBIX HMHCTPYMEHTOB) IMpH
OpraHM3alld WHAWBUAYAJIbHOM M TPYIIIOBOW MNPOEKTHOM AeATENbHOCTH.  [[ns
YCIEIIHOM peanu3aluy CLEHAapUEeB IPOEKTOB PEKOMEHAYETCS HCIOJIb30BaTh
NEPCOHANBHBIE KOMIBIOTEPHl C YCTAHOBJIEHHBIMH O(DHCHBIMU MPOrpaMMaMd U
JIOCTYIIOM K ceTH MHTepHET (Kak MUHMMYM OJUH KOMIBIOTEP AJIs1 KayKIOW IPYIIIIbI).

®opmbl  1EATENBHOCTH OOYyYaIOLIUXCSl MPENyCMaTpUBAlOT AKTUBHOCTh U
CaMOCTOSITENIbHOCTh, COUETAIOT MHAUBHIYAIBHYIO U TPYIIIOBYIO pa0b0OTy, OTINYAIOTCS
OT YpPOUHBIX 0OJi€e MIUPOKUM HCIOJB30BAHUEM HCCIIEIOBATEIbCKONM U MPOEKTHOM
JESTEIbHOCTH, PELICHHeM HeCTaHAapTHBIX 3amad u  jap. CTpykTypupoBaHue
TEMaTUYECKOro IUIaHupoBaHusi B [Iporpamme COOTBETCTBYET MOPSIKY H3yUCHUs
pa3aesoB U TeM ajareOpbl ¥ TeOMETPUU B OCHOBHOM IIKOJIE M TEM CaMbIM 00€CIIEUHBAET
IIPEEMCTBEHHOCTh YPOUYHOM U BHEYPOUHOU JIEATENBHOCTH.

Peanuzamus Ilporpammbl  mpeamosiaraeT CouyeTaHUE pa3iMuYHbIX  (opM
IpyNIoBoOi paboThl (IMCKYCCHS; MATEMAaTUYECKOE COPEBHOBAHKE; MPAKTHUKYM; BEIOOD
TEMBI MPOEKTa, MIAHUPOBAHUE PadOT, paclpeaesicHHe poJiel, B3aUMOOIICHKA TpHU
BBIMIOJIHEHUH TPYIIIOBBIX MPOEKTOB W UCCIENOBAHUMN) M MHAWBUIYATbHOU pabOTHI
(BBITIOJIHEHUE WHIMBUIYaTbHOTO HCCIEIOBAaHUS, B TOM YHUCIE C HCIOIh30BAaHHEM
IU(GPOBBIX HMHCTPYMEHTOB; IPOBEIACHHE YCTHOIO OOOCHOBaHUS NPU PEIICHUU
HECTaHJAPTHBIX 3aJad, 3a7ad IOBBIIIEHHOTO YPOBHS CJIOXHOCTH; IIOCTPOEHHE
MaTeMaTHYeCKUX MOJEJIe, WX HCCIeNOBaHUE; WHTEPIPETAlHs TOTYyYECHHBIX
pe3yJabTaTOB MIPH PELICHUH 33]1a4 C MEKIIPEIMETHBIM U MTPAKTUUYECKUM COJIEP:KaHUEM;
MOWCK, WHTEpHpeTanus, mnpeoOpa3oBaHe H MPUMEHEHHE MaTeMaTHYeCKON
uHpOpMaIlMU; CaMOCTOSITEIbHOE OTKPBITHE HOBOTO MaTeMaTH4ecKoro (hakra).
Hcnonp3oBanue Takux GopM pabOThl MOMOTAET Pa3BUBATH Y 00YYAIONIUXCS, C OJTHOU
CTOPOHBI, HAaBBIKM BOCIPHUATHS HOBOM MH(pOpMalUuU HpHU pa3iIudHbIX (opMmax ee
MoJla4yu, a ¢ APYroil CTOPOHBI — aKTUBHOCTh, CAMOCTOATEILHOCTh U CIIOCOOHOCTh K

TBOPUYCCTBY. OcBocHue HpOFpaMMBI AOJDKHO OOIIOJIHATL M PAa3BHUBATH 3HAHUA U



yMEHHsI 00y4aroumxcs B 00JIacTH MaTEMAaTHKH, OPUEHTUPOBATh UX Ha OOydeHUEe B
CpelIHEN WIKOJE B KiaccaxX, MPeIyCMaTpUBAIOIIMX OCBOCHHE MaTEMaTUKUM  Ha
yIIyOJIEHHOM ypOBHE, B YAacCTHOCTHM TEXHOJOTHYECKOTO TMpoQuisa, a Takke
CH0COOCTBOBATH COLIMATIBLHOMY (POPMUPOBAHUIO TUUHOCTH OOYUAIOIIUXCSI.

[Iporpamma kypca paccuntana Ha 204 yaca B T€UE€HHUE TpeX JIeT 00y4YeHus B 7—
9 knaccax (68 4acoB B KaXKJIOM KJIaCcC€) MPU MIPOBEJACHUHU 3aHATUN OJIMH Pa3 B HEJEIIO
0 2 akaJIeMUYECKUX Yaca KakJ0€ WIH JBa pa3a B HEJE0 10 | akageMruyecKkomy 4acy
kaxoe. LlenecooOpa3HbIM SBISETCS YEpPEeIOBAHUE TEM 3aHATHH C alredpandyeckum u
TEOMETPUYECKHM COJEPKAHUEM.

B 3aBHUCHMMOCTM OT KOHKPETHBIX yCIOBUM peanmm3auun [Iporpammbel  u
KOJIMYECTBa O0yYarolmuxcs JAonmyckaercss (opMHpOBaHHE IPyHH K3 00YyYarOIIMUXCS
pa3HbIX KJIACCOB B Ipeeiax ogHou napamienu. [[porpaMMa MOKeT peann30BbIBaThCSA
o0pa30BaTeNbHON OpraHU3alueil CaMOCTOATEIbHO MO0 Ha OCHOBE B3aMMOCHCTBUS
C IPYTUMH OpraHUu3alUsIMHU, OCYUIECTBISIOIMMU 00pa30BaTEeNIbHYIO AEATEIbHOCTD.

[Io ycMOTpeHUI0 yuuTensi HEKOTOPhIE 3aHATUS MOTYT ObITh MCKIIFOUEHBI WIIU
3aMeHeHbl. Pexomenayercs BKIOUMTH B IIporpamMmy pervoHanbHbI KOMIIOHEHT:
DKCKYpPCUU Ha MNOPEANpUSTHS, B PETUOHAIBHBICE MY3€H, BY3bl TEXHUYECKOU
HAIPaBJICHHOCTU JUIS TIOBBINICHHS HMHTEpeca OOYYarOMIMXCS K MPAKTHUYECKOMY
U3YYEHUIO IPOQECCUil, CBA3aHHBIX C MATEMATUKOM.

COJEPXAHUE OBYUYEHUA

7 KIIACC

Yucia u Bblyuc/jaenud. JleJumMocTb

[Ipu3naku nenuMocTH: (GOPMYIMPOBKA MU JOKA3aTENbCTBO. Pemienune 3amad
MOBBIIIEHHOM  CJIOKHOCTHM  Ha  JEIMMOCTh.  PellleHHe  CIOKETHBIX  3ajad
apu(PpMETUIECKUM METOOM.

Hccneoosamenvckas paboma: NeIMMOCTb U €€ CBOMCTBA.



OceBasi cummeTpus
@urypsl ¢ 0ceBOM cuMMeTpuen. [Ipumepsl cHMMETpUN B OKPYXKAKOIIEM MUDE.

lIpoexm: cUMMETpHs B OKPY>KAIOIIIEM MUDE.

AnredOpandecKkue BbIPAKEHUS

CreneHn, MHOTIOWIEHBI, IpPeoOpa30BaHWE€ MHOIOYJIEHOB, JIEUCTBUS C
MHOTOWIeHaMH. MHorouneH craHgaptHoro Buga. CreneHp MHorowieHa. KopHu
MHoOrousieHa. Haxoxxnenue kopHe MHOrouseHa. Jloka3arenbCTBO TOXAECTB. Pa3Hble
IIOXO/BI K JOKA3aTeIbCTBY TOXKIECTB.

Hccneoosamenvckas paboma: Kak HATH KOPEHb MHOTOYJIEHA?

MHOFO)’FOJ’[LHHKI/I U T€eOMECTPHUYECCKHUE HEPABCHCTBA

CyMMa BHYTPEHHUX YIJIOB MHOTOYTOJIbHMKAa W BHEIIHUX YTJIOB BBITYKJIOTO
MHOTroyrosibHuka. COOTHOILIEHHS MEXAY CTOPOHAMH M YIJIAMU TpPEYroJIbHUKA.
HepasencTtBo TpeyronsHuka. HepaBencTBo 0 qymHe tomaHou. HepaBeHCTBO mMexay
MEPIIEHAUKYJISIPOM U HaKJIOHHOM. PaccTosiHue OT TOUKHU 10 ITPSMOM.

Hccneoosamenvckas paboma: TEOMETPUUECKHE HEPABEHCTBA.

DOyHKIUU

[louck obOmactu omnpeneneHus M MHOXKECTBA 3HAYCHUH  (YyHKUHUU.
Hcnonb3oBanue pa3iuyHbIX croco0oB 3amanus QyHkiuu. Vcrnonp3oBaHrue CBOMCTB
byHkumii s aHanu3a rpadUKOB pearbHBIX 3aBUCUMOCTEH (Hynu (QyHKIUH,
MPOMEXKYTKH 3HAKOIMOCTOSIHCTBA (DYHKIIMH, TTPOMEKYTKH BO3pACTaHUS U YOBIBAHUS
byHkuuu, Haumbonbliee W  HauMeHblee 3HaueHuss Gynkuuu). [paduxw,
KyCOYHO3a/1aHHbIE (QYHKIIUU.

HUccneoosamenvckas paboma: cpaBHEHUE CBOMCTB (YHKUIMU U UX Tpa(UKOB B

3aBUCUMOCTH OT MapaMeTpPOB.

I'eomeTpuyeckune mecta ToYEK

B3anMHoe pacnosioxKeHUue OKpYKHOCTU U NpsMoi. [IpuMepsl reoMeTpudecKkux
MECT TOYEK Ha IUIOCKOCTU. METOJ reoMEeTpUYECKMX MECT TOYEK IpU PELICHUU

TCOMCTPHUUCCKUX 3aJ[a4.



YpaBHeHHs U CHCTEMBI YPaBHEHUMN

JluHeliHble ypaBHEHUS U UX cUcTeMbl. OnpeiesIeHHe Yicia KOpHEN JINHEMHOTO
YPaBHEHHS.

Pemienune MMHENHBIX YPABHEHHM, COJEPKAIIMX 3HAK MOYJIsd. Pemmenune
JIMHEWHBIX YPABHEHUM C IMapaMeTpaMu. Permenune cuctem JMHENHBIX YPaBHEHUM
pPa3HbBIMHU METOJAMH.

Hccneoosamenvckas paboma: JVMHEHHBIE YpaBHEHUs, COJAEpXAIIUE 3HAK

MOJTYJISL.

IHocTpoeHus ¢ NOMOIIBLIO HUPKYJIS M JIMHEHKH

OO6ocHOBaHUSI TPOCTEHIIUX TMOCTPOCHUM, H3Tambl 3aJaud Ha TMOCTPOCHUS,

PCIICHUC 3aJa4 Ha IIOCTPOCHUC NUPKYJICM U JIMHEUKOM.

8 KJIACC

Yucaa v BLIYUCJICHUSA

KBanparHsiii KOpeHb. BINOIHEHNE Olepaluil ¢ UppalMOHAIBHBIMU YUCIIAMH.

AuredpanvyecKue BbIPpAKEHUSA
JpoOHo-panmoHanbHble BeIpakeHus. CTeneHu. BrInoiHEHNE TOXIECTBEHHBIX

npeoOpa3oBaHUil PaIMOHAIBHBIX BBIPAXKEHUH.

IlenTpajibHasi CHMMeETPUA
DopMyJIMPOBKA OIpEICIICHUS 151 JI0KAa3aTeIbCTBO CBOMCTB
[EHTPATbHOCUMMETPUYHBIX (DUTYD.

Jlemenune oTpe3ka Ha paBHbBIC YaCTH C TOMOLIBIO IUPKYJIS U JTUHEUKH.
Uccneoosamenvckas paboma: CBONCTBA IIEHTPAITBHO-CUMMETPUIHBIX QUTYD.

Ilpoexm. eHTpallbHAs CAMMETPUS B OKPYKAIOIIEM MUPE.

YpaBHeHUs U HEPABEHCTBA
Onpenenenue paBHOCUIbHBIX ypaBHEHUH. [IpuMeHeHne CBOMCTB ypaBHEHUN C
OJHON mnepeMeHHo. OmnpeaeneHre KOJIWMYECTBAa  JICMCTBUTEIBHBIX  KOpPHEU

KBaJIpaTHOTO ypaBHEeHHUs. Penienue qpoOHO-pallMOHANBHBIX YPaBHEHHM, CBOISIIMXCS
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K JUHEWHBIM WJIM K KBaJApPaTHBIM ypPaBHEHUSM, HCIOJb30BAaHHE METO/JA 3aMEHBI
NEpPEMEHHOI. PelieHne TEKCTOBBIX 3a7au alreOpandeckuM CHOCOOOM: MEpPEXoj OT
CIIOBECHOW (OPMYJIMPOBKH YCIOBUSL 33Jaud K ainreOpanyeckoil MOAENTH IMyTeM
COCTaBJICHHSI ypaBHEHUS; PEIICHHWE COCTABICHHOTO YpPaBHEHUS; WHTEPIpPETaIUs
pesynbrata. ['paduueckas nHTEpIpeTanys ypaBHEHUN ¢ ABYMs [IEPEMEHHBIMHU.

Pemenne cucrem ypaBHEHMH, B KOTOPBIX OJHO W3 YPAaBHEHUN HE SBISETCS
JUHEWHbIM. ['paduueckas uHTeprnpeTanus pelIeHUs ypPaBHEHUS C  JIByMs
NEPEMEHHBIMHU U CUCTEM YPABHEHMH C IByMs NlepeMEHHbIMU. PelieHne HelnMHenHbIX
HEPAaBEHCTB M HX CHCTeM. PelieHHe HEpaBEHCTB, COJCPXKAIIMX 3HAK MOIYJIS.
N300paxeHne penieHnsi HepaBeHCTBA C OJJHOM MEepEeMEHHON U CUCTEMbl HEPaBEHCTB
Ha KOOPAMHATHOMN MPSMOM, 3alMCh PEIICHHUs C MMOMOIIBI0 CUMBOJIOB. HepaBeHCTBO ¢
JIBYMsI TIepeMeHHbIMU. ['padudeckuii MeTo1 peleHus] CUCTEM HEPABEHCTB C JIBYMS
HEPEMEHHBIMH.

Hccneoosamenvckas paboma: paBHOCWIBHOCTD U CJIEJICTBHE.

Hccneoosamenvckas paboma: rpapuyeckas MHTEpIpETalds YpPaBHEHHH C
JIBYMsI IEPEMEHHBIMU.

Hccneoosamenvckas paboma: TtpaduuecKuii METOJ pEHIeHUS CHCTEM

HCPABCHCTB C ABYMs IICPEMCHHBIMMU.

IIpeoOpa3zoBanue nmoaoodust

[IpeoOpazoBanue moaobust u mogoOHbIe GUrypsl. COOTHOIIEHUSI B TIOI0OHBIX
¢burypax.

Hccneoosamenvckas paboma: uto Takoe dppaxran?

Jloka3aTe/ibCTBA HEPABEHCTB

OneHka 3Ha4eHUs! BBIPAXKEHUSI C UCIIOJIb30BAHUEM HEPABEHCTB.

[IprumeHeHne CBOMCTB HEPABEHCTB B XO/I€ PELICHUS 3a/1a4.

OrnpeneneHue paBHOCUIIbHBIX HEPABEHCTB.

Jloka3aTenbCTBO HEPABEHCTB.
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PemieHne TEKCTOBBIX 3aJad C NOMOIIBI) JIMHEMHBIX HEPABEHCTB C OJHOMU
MIEPEMEHHOM.

Hccnedosamenvckas paboma.: NTMHEHHOE HEPABEHCTBO C OJIHOM MEPEMEHHON ¢
MIapaMeTPOM.

Hccnedosamenvckas paboma.: NTMHEHHOE HEPABEHCTBO C OJIHOM MEPEMEHHON ¢

napameTpOM.

IIpsiMoyroJibHbIE TPEYTOJIbHUKH
Jloka3aTenbCTBO COOTHOIIEHUI MEXY IPOIIOPLIUOHAIBHBIMU OTPE3KaMU B
PSAAMOYTOJIBHOM TPEYTOJbHUKE. [[pUMEHEeHNE COOTHOLIEHN IPH PEIIEHUN

IrcoOMCTPHUUYCCKHUX 3a1ay.

DOyHKUIMHA
[Touck oOnactu ompeneraeHUss U MHOXKecTBa 3HadeHUM ¢QyHkuuu. ['padux

dbynkiun K/X. @ysakmus Buaa (ax + b)/(cx + d).

Yuciia ¥ BIYMCJICHHUSA: 1eJTUMOCTh

@opMyIMpOBKa ONPEIAEICHUs NEIUMOCTH HALE0, YUCEIl, CPABHUMBIX 110
JAHHOMY MOZYJIX0. BeINonHeHne neneHus ¢ ocTaTtkoM. /[oka3arensecTso u
IIPUMEHEHUE CBOMCTB CPABHEHU 10 MOAYJII0. HaxoK1eHre OCTaTKOB CyMMBI U
IIPOU3BEACHUSA 110 JAHHOMY MOJYIIIO.

Hccnedosamenvckas paboma: NeIuMOCTb.

9 KIIACC

YpaBHeHMs U HEPABEHCTBA

bukBanpaTtHbie ypaBHeHHs. MeTOIbI paBHOCHIIbHBIX MPe00pa30BaHUid, 3aMEHbI
NePeMEHHOM, TPaUIECKOTO METO/1a TP PEIIEHUN YpaBHEHUM 3-i 1 4-ii cTereHen.
Pemienue HepaBeHCTB, colepkammx 3HaK Moxayis. HepaBeHCcTBO ¢ aByms
nepeMeHHbIMU. [IprMeHenue rpadguueckoro MeTosa pelmeHusl CUCTEM HEPABEHCTB C
IByMsI MlepeMeHHbIMU. PeleHne npoOHO-pallMOHaNbHBIX YPAaBHEHUN M HEPABEHCTB.

[Toctpoenue rpadukoB ypaBHEHHI, B TOM YHCJIE C MCIOJIb30BAHUEM IU(POBBIX
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pecypcoB. [IpuBoauTh rpaguuecKyr0 HHTEPIPETAIIUIO PEIICHUS YPABHCHHSI C IBYMS
NIEPEeMEHHBIMH U CHUCTEM YpPaBHEHHI C IByMs MepeMeHHbIMU. MccaenoBanue cucrteM
HEJTMHEHHBIX YPaBHEHUH ¢ TapaMeTpoM. PerieHrne HepaBeHCTB ¢ IBYMS IEPEMEHHBIMU
U UX CHCTEM.

Hccnedosamenvckue pabomsel: pelIeHHWE 3adad C  IapaMeTpamMu  —

anredpanvecKuM METOJIOM; TpapUueCKUM METOIOM.

Pemenue TPEYTroJbHUKOB

@opmynbl NpUBEACHUSA. PellleHHe MPaKTUYECKUX 3aJlad C HCMHOJIb30BAHHEM
TEOPEMBI KOCMHYCOB U TeopeMbl CHHYcOB. @opmyna ['epona. @opMmyna miomaam
BBIMTYKJIOT'O YETHIPEXYTOJIbHUKA.

CooTHOIIEHUSI MEXJy TpUTOHOMETpHUecKuMHU (QyHKiusaMu. [Ipocreime
dbopMylibl TIPUBEICHUS W3 TEOMETPUUYECKUX COooOpakeHui. PeimieHune 3amay ¢
HCIIOJIb30BaHUEM TEOPEM KOCHUHYCOB U CHHYCOB, HaXOXXJICHHE pajuyca ONMUCAHHOU

OKPY>KHOCTH.

AuredpanvyecKue BbIPpAKEHUSA

CreneHp ¢ pauMOHaIbHBIM NTOKA3aTEIIEM.

Onpenenenne KOpHA N-i CTENEHU U CTENEHU C PallOHAIBHBIM [T0KA3aTEIIEM.

[IpuMeHeHue ornepauuy W3BICYEHUS KOPHSA N-U CTENEHH, UCIONb3YyS IpHU
HEOOXOJIMMOCTH KaJIbKYJATOp. BhIuncieHue 3HaYeHUs CTENEHU C PaIlMOHAIBHBIM
nokaszaresneM. OleHKa 3Ha4YeHUH KOpHA N-Ml CTENEeHW, 3HAYEHHE CTENEeHU  C
pallMOHANBHBIM  TOKA3aTeldeM LENbIMA YHUCIAMU U JECATUYHBIMH  JAPOOSIMHU.
CpaBHeHHME W YNOPAJOYMBAHHE PAIMOHAIBHBIX W UPPALMOHAIBHBIX YHCEIL,
3aIMCaHHBIX C IOMOILBIO KOPHS N-11 CTENEHU, CTEIEHH C PALlMOHAJIbHBIM MIOKA3aTENEM.
BrlmotHeHHE TOKIECTBEHHBIX MTPE00Pa30BaHU BIPAKEHUN, COJEPIKAIIUX KOPEHb N-
1 CTENIEHHU, CTENECHb C PAlMOHAIBHBIM [TOKA3aTEIEM.

ITogo0ue TpeyroibLHNKOB

Teopembl 0 TPOU3BEAECHUN OTPE3KOB XOP, TEOPEMBI O ITPOU3BEACHUN OTPE3KOB

CEeKyIllMX, TeopemMa O KBajpaTe KacaTenbHOM, Teopembl YeBsl u  Menenas.
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HccnenoBanre, B TOM YHCIE€ C TOMOIIBI0O IU(GPOBBIX PECYPCOB, HM3yYaEMBIX
KoH(purypauuii. [[ppyMeHeHne JaHHBIX TEOPEM MPU PEIICHUH TEOMETPUUYECKUX 3a/1a4.
3HAKOMCTBO C TOHSTUEM TOMOTETHMH, C €ro IMPUMEHEHUWEM, B TOM 4YHCIE B
MPAKTUYECKUX CUTYaIUSIX.

Hccneoosamenvckas paboma (C UCTIONB30BaHUEM POTPAMMHBIX CPEJICTB):

TOMOTETHS U €€ CBOMCTBA.

DOyHKIMHA

[lonsitne «ynkuus». I[lpuMeHeHne CcBOMCTB (yHKUMI: HylIH (QYHKIUH,
IPOMEXYTKH 3HAKOIOCTOSIHCTBA (DYHKIIUH, MPOMEXYTKH BO3pacTaHUsl U yObIBaHUS
(yHKUHMH, YETHbIE UM HEYETHbE (YHKUWH, HAUOOJbIIEE M HAUMEHbIIEE 3HAUYCHHS
¢yHKIMM mpu pemeHuu 3anad. I[loctpoenune rpadukoB (QYHKIHMI € HOMOIIBIO
npeoOpa3oBaHUil BUJIA:

f(x) =f(x) + a; 1(x) = f(x + a); 1(x) — kf(x), f(x) =f(] x]), f(x) = [ 1(x) |.

Pacno3naBanue cTeneHHbIX (GYHKIUH M IOCTPOEHHE JCKU30B TIpadUKOB

CTENEHHBIX (YHKUMA C HATypaJbHbIMH I[IOKa3aTeJSIMU Pa3HOM YETHOCTH.

Hcnonp3oBaHne CBOWCTB TpaUKOB CTEMEHHBIX (DYHKIMI C HaTypaJbHBIMU

o _ _ 3
MOKa3aTeNIIMU NpH petieHnu 3aaad. [locrpoenne rpadukoB QyHKIU Y= Vi, y= \/3?,
y=1x].
Hccneoosamenvckas paboma: mnoBeneHne ¢QyHKUMU U ee Tpaduka B

3aBUCUMOCTH OT MapameTpa.

MeToa KOOpAUHAT

[TapanienbHOCTh ¥ MEPHEHAMKYJISIPHOCTh  NOPsIMBIX  (Yepe3  yrioBOH
kod(hurmmeHT).

Haxoxenue nepeceyeHnii OKpy»KHOCTEN U NPSIMBIX B KoopanHaTax. Gopmyna
paccTosiHUsL OT TOYKHA A0 mpsiMoi. Ilnomaas mapamienorpamma B KOOpAMHATAX,
MOHATHE 00 OpPHMEeHTHPOBAaHHOW IMomanu. [IpuMeHneHne meToma KOOpAWMHAT B
MPAKTUKO-OPUEHTUPOBAHHBIX TEOMETPUYECKUX 3a/1a4ax, UCCIECIOBAHUE MPUIIOKEHUS

MCTO/Ia KOOPpAUHAT B BBIUMCIIMTEIbHOM MaTeMaTUKE U PIH(bOpMaTI/IKe.
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Hccnedosamenvckas  paboma:  pelieHHe  MPaKTUKO-OPHUEHTUPOBAHHOMN

FCOMCTpPI‘IGCKOﬁ 3aa4u MCTOAOM KOOpAHWHAT.

YuciioBble NOCT€10BATEILHOCTH U NPOrpeccuu

Omnpenenenue BU/JIOB [OCJIEI0BATENbHOCTEH: OrpaHUYEHHAas
NOCJIEIOBATENBHOCTb, MOHOTOHHO BO3pacTaromas (yObIBaromas)
nocienoBarenbHOCTh. [IpencraBienre 0eCKOHEUHBIX EPUOINYECKUX APOOE B BUE
OOBIKHOBEHHBIX. 3HAaKOMCTBO  C TMOHITHEM CXOAMMOCTH TIOCIEI0BAaTEIbHOCTH,
HaXOXXJICHUE CYMMbl OECKOHEUHO YOBIBAIOIIEH TIe€OMETPUUYECKON MPOTPECCHUH.
[TpumeHeHne MeToja MaTEMATUYECKON UHYKITHH.

Hccneoosamenvckasi paboma: TIOBENEHHE IOCIEIOBATEIBHOCTEM —  OT

THUITIOTEC3bI JO A0KAa3aTCIIbCTBA.

JIBHsKEeHMSI TIOCKOCTH

[entpanbuas cumMmerpusi. LleHTpanbHO-cuMMmeTpuuHbie ¢urypsl. [loBopor.
OceBas cummeTpusi. Urypol, CHAMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOU OCH.
[TapannenpHbiii TiepeHoc. [loHsTHE OBHKEHUS M ero cBoicTBa. PaBeHCTBO uryp.
[IposiBIEeHHUsT CHUMMETPUM B MPUPOJE, KUBOIMUCH, CKYJIBOTYPE, AapXUTEKTYpE.
Komno3zunmu aBwxeHuil (mpocredmme npumepsl). llpumeHeHue B pelieHuun
r€OMETPUUECKHUX 3a]1a4.

Hccneoosamenvckas paboma (C WCIOIBL30BAaHUEM IPOTPAMMHBIX CPEJICTB):
KOMITO3UIIYS IBUKECHUMH.

IJIAHUPYEMBIE PE3YJBTATHI OCBOEHUS KYPCA BHEYPOUYHOM
AEATEJBHOCTU «TPYIHBIE BOITPOCBI MATEMATUKW»

Peanuzanus nporpaMmMsl Kypca BHEYPOUHOM I€STENBHOCTH « T pyiHbIE BOIIPOCHI
MaTeMaTHKW»  HalpaBlieHa Ha OOeCleYeHUue JOCTHKEHUS  O00yJarouuMucs
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI B yactu:
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— NATPUOTUYECKOI0 BOCIIMTAHMS: IPOSIBIICHUE UHTEPECA K MPOLIJIOMY H
HACTOSILIEMY POCCHUMCKON MAaTEMAaTUKH; LIEHHOCTHOE OTHOILIECHHE K JOCTHKECHUSAM
POCCHICKUX MATEMATUKOB U POCCUUCKON MAaTEMAaTUYE€CKOM IIKOJIbI, K HCIIOJIb30BAHUIO
ATUX JOCTIKCHHUM B IPYTUX HayKaxX U MPUKIAAHBIX cdepax;

— rPaskKIAHCKOI0 M JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA: TOTOBHOCTh K
BBIIIOJIHEHHUIO 00513aHHOCTEN IpakIaHWHA U peaJU3alliy €ro Mpas; MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUSA PA3JIMYHBIX CTPYKTYp, SBJICHUH,
MpoLEeyp TPaKJAHCKOro 00IecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTh K
OOCYX JIEHHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM
JOCTH)KCHUNW HAyKH; OCO3HAHHWE BaXXHOCTH MOPAJIBbHO-ITUYECKUX IIPUHIMIIOB B
JEATEIIBHOCTH YYEHOTO;

— TPYAOBOI0 BOCIIMTAHMS: YCTAHOBKA HA AKTMBHOE YYaCTHE B PEIICHUU
IPAKTUYECKUX 3a7a4 MAaTEMAaTUYECKOM HANpPaBICHHOCTH; OCO3HAaHUE BAKHOCTHU
MaTeMaTUYECKOro oOpa3oBaHUs HA TMPOTSHKEHUM BCEW IKU3HU ISl YCICIIHOM
poecCHOHANBHOM NESITEIbHOCTH M Pa3BUTHE HEOOXOIUMBIX YMEHU; OCO3HAHHBIM
BBIOOpP M TMOCTPOCHHUE HWHAUBUAYAJIHHOW TPACKTOPUH OOpa30BaHUS U >KU3HEHHBIX
MJIAHOB C YYETOM JIMUYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTENH;

— ICTETHYECKOr0 BOCIHMTAHMS: CIIOCOOHOCTh K OSMOILMOHAIBHOMY U
ACTETUYECKOMY BOCIPUSTHIO MaTeMaTHYECKHMX OOBEKTOB, 3ajay, peIICHUH,
pacCyXJI€HU; YMEHUE BUJETh MATEMATUUECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

— LEHHOCTH HAYYHOr0 MNO3HAHUA: OPUCHTAUWs B JCATEIBHOCTH Ha
COBPEMEHHYIO CHUCTEMY HAy4HBIX MPEJICTABICHUN OO0 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHSI YeJIOBEKa, MPUPOALI U 00IIeCTBA; TOHUMAHHE MaTEMAaTUUECKON HAYKH Kak
cdepbl 4eTTOBEYECKOM NeATETLHOCTH, ITAIOB €€ PA3BUTHI M 3HAUYMMOCTH JIJIS Pa3BUTHS
UUBUJIM3ALMN; OBJIAJCHHUE SI3BIKOM MATEMAaTUKA U MATEMATHYECKOW KYJIbTYpPOU Kak
CPEACTBOM ITO3HAHUS MUPA; OBJIAJCHUE HABBIKAMU MCCIIEI0BATEIBCKON
JEATEIIbHOCTH;

- ¢puznyeckoro Bocnuranus, GopMUPOBaHUA KYJbTYPbI 310POBbA M
IMOIMOHAJIBLHOTO 0JIATOMOJIY4YHSsi: TOTOBHOCTh MPUMEHSITh MAaTEMAaTUUECKUE 3HAHUS
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B MHTEpECaX CBOETO 3710POBbsI, BEACHUS 3J0POBOT0 00pa3a KHU3HU (310pOBOE MUTAHUE,
cOaJIaHCUPOBAHHBIN PEXKUM 3aHITHI U OTAbIXA, PETYIsipHas (pu3ndyeckas akTUBHOCTD),
chOpMHPOBAHHOCTh HaBbIKa PEQIICKCUU, TIPU3HAHWE CBOETO NpaBa Ha OIMUOKY U
TaKOro K€ IpaBa APYroro 4eja0BeKa,

- IKOJIOINYECCKOI0 BOCIIMTAHUA: OpUCHTalHA Ha
IMPUMCHCHHC

MaTeMaTHUYECKUX 3HAHHUM JUIS pelieHus 3a/1ad B 00JIaCTH COXPAHHOCTH OKPY Karolen
Cpelbl; TJIAHUPOBAHHWE IOCTYMKOB M OIIEHKA WX BO3MOXXHBIX IOCIEICTBHA IS
OKpY’Karolel cpejibl; 0CO3HAHUE II100aIbHOTO XapaKTepa IKOJIOTHYSCKUX Mpo0IeM 1
IIyTEN UX PEIICHUS;

— aJanTanui K M3MEHSIONUMCS YCJI0BUSIM CONMATBHOM U MPUPOTHOM
cpeabl: TOTOBHOCTh K JICHCTBHUSM B YCIOBUSIX HEOIPEISICHHOCTH, MOBBIIICHUIO
YPOBHSI CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO JESITCIBHOCTh, B TOM YHCIIC
YMEHHE YUUTHCS Y JIPYTHUX JIFOACH, MPUOOpeTaTh B COBMECTHOM ACATEIbHOCTU HOBBIC
3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OMbITa JPYTrux; HE0OOXOAUMOCTh (hOPMHUPOBATH
HOBBIC 3HaHUSI, GOPMYITHPOBATH UJICH, TIOHATHSI, TUIIOTE3bI 00 00BEKTaX M SBICHUSX,
B TOM 4YHCJIC paHEe HE M3BECTHBIX, OCO3HABATh JACHUIMTHI COOCTBEHHBIX 3HAHHWH U
KOMITETCHTHOCTEH, IUIAaHUPOBaThH CBOE pa3BUTHE; CIIOCOOHOCTh OCO3HABATh
CTPECCOBYIO CHTYaIlMi0, BOCIPHHUMATH CTPECCOBYI0 CHUTYallMI0 KaK BBI3OB,
TPEOYIOIU KOHTPMEP, KOPPEKTUPOBATh IPHHUMAEMBIC PEIICHUS M JICHCTBUS,
(bOopMyIUPOBATh U OIICHUBATH PUCKH U TTOCIICICTBHS, OPMUPOBATH OIIBIT;

— BOCIUTAHMS UH(POPMANMOHHON KYJBLTYPbI: TIPOSBICHUE HHTEpECa K
WCITOJIB30BAHUIO ITU(POBBIX TEXHOJOTHH I ONTUMHU3AIMK IPOIIECCOB ITOMCKA,
aHanuza, oO0paOOTKH, CO3JaHus, TMeperadyd MareMaThudeckol wuHdopMauuu U
BU3YyalIM3aIMil MaTeMaTHUYeCKUX 0000IIEHNI U pe3yabTaTOB aHAJIN3a; TOTOBHOCTh K
WCITOJIb30BAHUIO MIU(PPOBBIX HHCTPYMEHTOB JIJIS1 BHITTOJTHCHHS Y4eOHOM JTESITEIIbHOCTH
pU M3YYECHUU MATEMATHKH; CIIOCOOHOCTh MPHUMEHSTh MU(PPOBBIE MHCTPYMEHTHI B

YCIOBUAX pe€au3allii MEp 110 IPCAYINPCKIACHHUIO BO3MOXKHBIX HCTATUBHBIX
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HOCHCI{CTBI/Iﬁ AKTUBHOTO N CUCTCMATUYCCKOI'O IIPUMCHCHUA HI/I(I)pOBI)IX TEXHOJIOTHUM B

YYEOHBIX LIEIISX.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBare/ibHbIE YHHBEpPCcAJIbHbIE yUeOHbIe AeiicTBUN ba3zosule

Jlo2uyecKue Oeticmeus.:

- BBISBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKN MATEMAaTUYECKUX
O0OBEKTOB, MOHATUM, OTHOIIEHUA MEXAY MOHITUSAMU, POPMYITUPOBATH ONpEACICHUS
MOHSTUH, YCTAaHABIUBATH CYIIECTBCHHBIA MPU3HAK KJIaCCU(PUKAIIMK, OCHOBAHUS ISt
00001IEeHUS U CPABHEHUS, KPUTEPUH MPOBOJMMOI0 aHAJIN3;

- BOCIIPUHUMATh, (GOPMYJIHUPOBATH W  NPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIC U OOIINE, YCIOBHBIE;

- BBIABJISITh ~ MaTEMAaTUYECKHME  3aKOHOMEPHOCTH,  B3aMMOCBSI3M U
npotuBopeursi B (akTax, JaHHBIX, HAOJMIOJEHUAX M YTBEPXKIACHUSX, IpeiiaraTh
KPUTEPUH [IJIS1 BBIBJIICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIA;

- JIeJIaTh BBIBOJIBI C MCIOJIb30BAHHEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX W
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITFOUSHH 110 aHAJIOTUH;

- pazbupaTh J0Ka3aTelIbCTBA MATEMATUUECKUX YTBEPXKICHUN (MIPSMbIE U
OT TPOTUBHOTO), MPOBOJAUTH CAMOCTOATENIBHO JI0KA3aTebCTBA MAaTeMaTUYECKHUX
(dakToOB, BBICTpaMBaTh aPTyMEHTAIMIO, MPUBOJAWTH MPUMEPHI U KOHTPIPHUMEDHI,
NPUMEHITh METOJ MaTEeMaTHUYeCKOW WHIAYKIIUK, OOOCHOBBIBATH COOCTBEHHBIC
paccyxaeHus;

- BBIOMpATh CIOCO0 pelieHusl y4eOHOW 3a/auu (CpaBHHBATh HECKOJIBKO
BApUAHTOB pElIeHHUs, BEIOUpaTh HanboJee MOAXOAAIIUN C YYETOM CaMOCTOSATEIIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3zoesvie uccneoosamenvckue oelicmeausi:

- UCITI0JIb30BATh BOIMPOCHI KaK MCCIIEI0BATEIbCKUIM HHCTPYMEHT MMO3HAHMUS,

dbopMynupoBaTh BOIIPOCHI, dukcupyromnme IPOTUBOPEYHE, npobiemy,

18



CaMOCTOATENILHO YCTAaHaBIIMBaTh KMCKOMOE W JaHHOE, (OpMUpOBaTH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHECHHE;

- IPOBOJMUTH IO CAaMOCTOSITENIBHO COCTaBICHHOMY IUIAHY SKCIICPUMEHT,
UCCIIEIOBAaHUE II0 YCTAaHOBJIEHUIO OCOOCHHOCTEM MaTeMaTH4eCKoro OOBEeKTa,
3aBHCHUMOCTEH 00bEKTOB MEXKTy COOOM;

- CaMOCTOATETHLHO (POPMYITHPOBATH 0OOOIICHUS M BEIBOBI TI0 PE3yJIbTaTaM
IPOBEJCHHOTO  HAOIIOACHMUS, WCCJICIOBAHMSI,  DKCIEPUMEHTA,

OIICHUBATh JOCTOBEPHOCTH MOTYICHHBIX PE3yJIbTAaTOB, BEIBOJIOB U O0OOIIICHMIA;

- MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IPOIECCa, a TAKKE BBIIBUTATH

IMPCAIIOJIOKCHUA O €I'0 PA3BUTHHU B HOBBIX YCJIOBUAX.

Paboma ¢ ungopmayueri:

— BBISIBJISITH HEAOCTATOYHOCTh M M30BITOYHOCTh WMH(OPMALIUU, JAHHBIX,
HEOOXOJAMMBIX IS PEIICHUS 3a1a4H;

- BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATU3UPOBAThb W HHTEPIPETUPOBATDH
MH(OPMAIUIO Pa3IUYHBIX BUIOB U (POPM MPENCTABICHHUS,

— BBIOMpATh (opMy MpenacTaBieHUuss HMHGOOpPMAIMUM W HILTIOCTPUPOBATH
pelaeMble 3a/1a4il CXeMaMu, JTuarpaMMaMu, HHOHM rpauKoil 1 uX KOMOUHAIUSIMU;

— OLIEHMBATh HAJIEKHOCTh MH(OpPMALMU TO KPUTEPHUSIM, MPEII0KECHHBIM

WM CPOPMYJIMPOBAHHBIM CAMOCTOSATENBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

— BOCIPUHUMATh U (POPMYIUPOBATH CYXKAECHHS B COOTBETCTBUU C
YCIOBUSIMU U IEJISIMU OOILEHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY
3pE€HMs B YCTHBIX M IIMCbMEHHBIX TEKCTaX, JaBaTh IOSACHEHUS IO XOAY PELICHUS
3a/1a4d, KOMMEHTHPOBATh MOJYYEHHBIN pE3yIbTaT;

— B X0/J1€ 00CY>KJIEHUs 3a]1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYKIaEMOU TEMBI,
npo0JieMbl, peraeMoin 3aJa4uu, BHICKA3bIBAaTh UJIEH, HAIICJIEHHBIE HA MOMCK PEIleHUs,

COIIOCTAaBJIATE CBOM CYXKIACHUA C CYXICHUAMHW JAJPYIrux Y4YaCTHHKOB JAualiora,
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OOHapyXMBaTh Pa3IMYUE U CXOJICTBO MO3UIHI1, B KOPPEKTHOU opme (popMynrpoBaTh
pa3HOTJIacHsl, CBOM BO3PAKEHUS;

- NPEJICTaBISITh  PE3ydbTaThl  PEIICHUS  3aJadd, OJKCICPUMEHTA,
UCCIIEIOBAHMSI, MPOEKTA, CAMOCTOSATEIBHO BEIOMPAThH (hOpPMAT BBICTYIUICHUS C YYETOM
3a7a4 MPe3eHTAIMN U 0OCOOCHHOCTEH ayIUTOPHH,

- NOHMMAaTh W  HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOW W
WHAUBUAYAIbHON paboThl MpU pelmIeHHH Y4YeOHBIX MaTeMaTHMYecKUX 3ajad,
IPUHUMATB [1€7Th COBMECTHOH JCSITEIbHOCTH, TTIAHUPOBATH OPTaHU3AIMIO COBMECTHOMN
paboThl, pacmpenensaTb BUIABI PadOT, JOTOBAPUBATHCA, OOCYXAATh MPOILECC U
pe3ynbTaT paboThl, 000011aTh MHEHUS HECKOJIBKUX JIFOJIEH;

— y4acTBOBaTh B TPyHMNoBBIX ¢opmax paboTel (00CyxkaeHus, OOMEH
MHEHHUI, «MO3TOBBIE INTYPMBD» M HWHBIC); BBIIOJHATH CBOIO YacTh pPabOTHl U
KOOPAMHUPOBATH CBOU AEUCTBUSI C PYTUMHU WIEHAMU KOMaH/Ibl, OIEHUBATh Ka4€CTBO
pe3ynpTaTa M KauecTBO CBOEr0 BKJIala B OOIMH pe3ynbTaT MO KPUTEPHUSIM,

c(hopMyJIMPOBAaHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopeanuzayusi:

- BBISIBJIATH MTPOOJIEMBI JJIsl PEIIEHUS B AKU3HEHHBIX U YUEOHBIX CUTyalUsX,
OPUEHTHPOBATHCS B PA3IMYHBIX MOAXOAAaX MPUHATHS pelleHud (MHAMBHIYaJIbHOE,
IpyNIOBOE);

— CaMOCTOATEJIBHO COCTABJIATH IUIAH, AJITOPUTM PEIIEHUs 3aJa4u (MU €ro
4acTh), BEIOMPATH CMIOCO0 PEIICHUS C yY€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATh BapUAHThI PEIICHUIN C y4eTOM

HOBOW MH(pOpPMAIIUH.

CamokoHmpoy.
- BJIaeTh Ccrmoco0aMu CaMOIPOBEPKH, CAMOKOHTPOJIS TMpolecca Hu

pe3yiibTaTa pCIUICHUA MaTEMaTHYE€CKOMN 3aJa4dr, CaMOMOTHBaAIIH U pe(i)JICKCI/II/I;
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— IPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PEIICHHUH
3aJ]aud, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

— OLICHMBATb COOTBETCTBUE PE3YNIbTATA ACATEIBHOCTU IIOCTABICHHOU LENH
U YCIIOBUSAM, OOBSICHATH MPUYUHBI JOCTUKEHUS WM HEJOCTUKEHUS LI€JH, HAXOIUTh

OLIUOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

IMOYUOHANTbHBIU UHMENNEKI.
— BBIpAXKaTh YMOIMU MPU U3YYEHUHU MAaTEeMaTHYECKUX OOBEKTOB U (DAKTOB,

AaBaTb OMOIIMOHAJIbHYIO OLICHKY PCHICHUSA 3a1a4H.

NPEAMETHBIE PE3YJIBTATHI

[IpenMeTHBIC pe3yJbTaThl OCBOCHHUS MPOrpaMMbl YUEOHOTO Kypca K KOHITY
oOyueHus B 7 KJacce:

Hcnonb30BaTh MOHATHS MHOXECTBA HATYypPAJIbHBIX YUCE, MHOMKECTBA IIEJIBIX
YyCceJl, MHOKECTBA pPalMOHAIBHBIX 4YHCEJ TIpU PEHICHUM 3aj7ad, MPOBEICHUHN
PaCCYyXICHUN U JOKA3aTEIbCTB.

IToHuMaTh M OOBACHATH CMBICI HOBI/II_[I/IOHHOI\/JI 3allMCH HAaTYpPaJIbHOI'O YHCJa.

BbImonHsATh, coyeTass YCTHbIE M THCbMEHHBIE INPUEMBI, apUPMETHUECKUE
JEUCTBUS C PalMOHAJIBHBIMU YMCIIAMM, MCIIOJIB30BaTh CBOMCTBA YMCEN W IIPaBUIIA
JNEUCTBUM, IPUEMBI PALIMOHATIBHBIX BHIUYHACICHUH.

BBINONHATE NENCTBUSA CO CTENEHAMU C HATYPAJIbHBIMU I10Ka3aTEIIMMU.

Haxoaute 3Ha4Y€HUs YKCIOBBIX BBIPAXKEHUM, COAECPXKALIUX pPalUOHAIbHBIE
YHCJia ¥ CTETICHU C HATypaJbHBIM [TOKa3aTesieM, IPUMEHSITh pa3HOOOpa3HbIe CIIOCOOBI
U IPUEMBl BBIYHCIICHUS, COCTABIATh W OLICHUBATh YMUCJIOBBIE BBIPAKECHUS IMPU
pellIeHNH MPaKTUYECKUX 3a1a4 1 33/1a4 U3 APYTrUX Y4eOHbIX PEIMETOB.

OKpyrasTh 4yKclia ¢ 33JaHHON TOYHOCTBIO, & TAKXKE MO CMBICITY IPAKTUYECKON
CUTyallMd, BBIIOJHATh IPUKUAKY M OLEHKY pe3yJbTara BbIYUCIECHUM, OLICHKY

3HAQUCHUMN YMCIIOBBIX BBIpEl)KCHHfI, B TOM YHUCJIC ITPHN PCUHICHUH ITPAKTUYCCKUX 3dJa4.
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Pemare TekcTOBBIE 3amaun apu(PMETHUECKUM CIIOCOOOM, HCIOJIB30BATh
TaOJIUIIbI, CXEMBbI, YEPTEKHU, APYTHUe CPEJICTBA MPEJICTABICHUS JAHHBIX MIPU PEIICHUH
3aj1a4.

Jloka3bIBaTh ¥ NPUMEHSATH PU PELICHNUHN 33/1a4 NPU3HAKU JEIUMOCTH Ha 2, 4, 8,
5,3,6,9,10, 11, npuzHaku AeIMMOCTH CYMMbI U MIPOU3BEICHUS 1ICJIBIX YHCEI.

PaCKJ'IaI[BIBaTB Ha MHOKHUTCIIN HATYPAJIBbHBIC YHCJIA.

CB0OOOJHO ONEPUPOBATH MOHATUSAMU: YETHOE YHUCIIO, HEYETHOE YHUCIIO, B3AUMHO
IIPOCTBIE YNCIIA.

HaxoauTte HanboJb1IMii 001N JeIUTENh U HAUMEHbIIIEe 00IIee KpaTHOE YnCell
Y UCIIOJIB30BaTh UX P PELICHUN 33]1a4, IPUMEHITh AIrOpUT™M EBKIH1a.

OnepupoBaTh MOHATUEM OCTATKa MO MOJYJIIO, IPUMEHITh CBOWCTBA CPABHEHUI
10 MOAYJIIO.

Hcnonp3oBath anredOpanyeckyto TEPMUHOIOTHIO U CUMBOJIUKY, IPUMEHSTD €€ B
IIPOLIECCE OCBOEHUS yUeOHOro MaTepHalia.

Hcnonb3oBaTh  MOHATHE  TOXJECTBA,  BBINOJHATH  TOXKIECTBEHHBIE
npeoOpa3oBaHus BbIpaXXEHUI, TOKa3bIBaTh TOXK/IECTBA.

BbINoNHATH AeCTBUS (CIOXKEHUE, BRIUUTAHUE, YMHOXKEHHE) C OAHOUICHAMU U
C MHOTOYJIEHAMH, IPUMEHSTH (POPMYJIBI COKPAILIEHHOTO YMHOXEHUS (KBaJapaT U KyO
CYMMBI, KBaJpaT 1 KyO pasHOCTH, Pa3HOCTh KBAJPaTOB, CyMMa U pa3HOCTh KyOOB), B
TOM YHCJIE JJI1 YIPOLIEHUSI BBIYUCICHU.

CocTaBnsATh M pemarb JIUHEHHOE YpaBHEHUE WM CHCTEMY JIMHEHHBIX
YPaBHEHUH IO YCIOBHIO 33]1a4d, UHTEPIPETUPOBATh B COOTBETCTBHH C KOHTEKCTOM
3a71a4M ITOJIy4YEHHBIN pe3yJIbTar.

Crpoutsb rpaduku TuHeHHbIX QyHKIUH. CTpouTh rpaduk QyHKIUHU y = |x|.

OnuceiBaTh € TOMOIIBIO (YHKUMA M3BECTHBIE 3aBUCUMOCTH  MEX]Y
BEJIMUMHAMU: CKOpPOCTb, BpPEMS, pPACCTOSHHUE, LIE€HA, KOJUYECTBO, CTOUMOCTD,
IPOU3BOJUTENIBHOCTb, BPEMS, 00bEM PabOTHI.

Haxoauts 3HaueHue GyHKIIMH 110 3HAYSHUIO €€ apTyMEeHTa.
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[Tonumats rpaduyeckuil crnoco0 MpeACTaBICHUS M aHaidu3a HH(OpMAaIHH,
U3BJIEKATh U UHTEPIIPETUPOBATh MH(POPMALIMIO U3 TPaPUKOB peabHBIX MPOLIECCOB U
3aBUCHMOCTEM.

Hcmonp3oBaTh CcBOMCTBA (PYHKIUH i aHamW3a TpadUKOB PpeabHBIX
3aBUCUMOCTEN (HyauM (QYHKIHMH, TMPOMEKYTKH 3HAKOMOCTOSHCTBA (DYHKIIUH,
MPOMEKYTKA BO3pacTaHWs W YObIBaHWS (YHKIMH, HAWOOJbIIEe W HAWMEHBIIEE
3Ha4YeHUsS (PYHKIUN).

Hcnonb3oBaTh rpaduky Uisi KCCIEIOBAHUS MTPOLIECCOB U 3aBUCUMOCTEH, TpHU
pelIeHnH 3aa4 U3 JPYruX yueOHbIX PEAMETOB U PeabHOM KU3HHU.

Jlenath NMPUKUJIKY U OLEHKY JUHEUHBIX W YIJOBBIX BEIWYHAH IMPEIMETOB B
peaabHOM KU3HH, Pa3MEPOB MIPUPOIHBIX OOBEKTOB.

Brnanerr mnonsatuem «reomerpudeckoe mecto touek» (I'MT). Onpenensith
OHMCCEeKTPHCY YIJia U CEpEUHHBIN neprneHanKyIsip K orpe3ky kak ['MT. [lonb3oBaThcs
nousatueM I MT nipu noka3zatenbCTBe reOMETPUUECKUX YTBEPKIACHUM U IIPU PELICHUU
3a;ad.

Brnaaers noHsATHEM KacaTelabHOW K OKPYKHOCTH, IOJIb30BATHCS TEOPEMOU O
MEPIIEHAUKYJISIPHOCTH KacaTeJIbHOM U paanyca, IPOBEAEHHOIO K TOYKE KaCaHUSI.
Jloka3bIBaTh pPaBEHCTBO OTPE3KOB KACATEIBHBIX K OKPYKHOCTH, IMPOBEICHHBIX W3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PELICHUN N'€OMETPUYECKUX 3a/1a4.

Jloka3plBaTh M MNPUMEHATh NPOCTEUIINE TE€OMETPUUYECKHE HEPABEHCTBA,

ITIOHUMATh UXx HpaKTI/I‘IeCKI/Iﬁ CMBICIJI.

[TpenMeTHbIC Pe3yNIbTaThl OCBOCHHUS IPOrpaMMbl YYEOHOrO Kypca K KOHILY
oOyueHus B 8 Kiacce:

[ToHnMaTh ¥ HCHOJB30BAaTh IMPEACTABACHUS O PACIIMPCHHH YHUCIIOBBIX
MHOJKECTB.

CBOOOJHO ONEPHUPOBATH MOHATUSIMU: KBaJIPaTHBIH KOPEHb, aprH(PpMETHUCCKUN

KBa,Z[paTHBIﬁ KOpE€Hb, UPpPAOXMOHAILHOC YHCJI0, HAXOAWTb, OLNCHHBATHL KBAAPATHBLIC
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KOPHHU, HUCTIONB3Yys MPU HEOOXOAMMOCTH KaJbKYJATOP, BBHIIOJHATH MpeoOpa3oBaHUs
BBIPAKECHUM, COAECPKALIMX KBAJPATHBIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEM.

Hcronp30BaTh HadajgbHbBIE MPEACTABICHUS O MHOXECTBE JACHCTBUTEIBHBIX
yucen Ui CPaBHEHUs, OKPYIJIEHHS M BBIYMCICHHUH, M300pakaTh ACHCTBUTEIbHBIC
YKCJIa TOYKaMU Ha KOOPAUHATHOU MPSMOM.

Hcnonp3oBaTh 3amucu OONBIIMX U MalbIX YHUCENl C MOMOIIBIO JECATHYHBIX
npobeit u creneHed uucna 10, 3amuchiBaTh W OKPYIVISATh YHUCIOBBIE 3HAYEHUS
peabHBIX BEJIMYMH C UCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUM.

CB0OOIHO OnepupoBaTh MOHATUEM OCTATKa MO MOAYJIO, IPUMEHSTh CBOWCTBA
CPaBHEHHMM II0 MOJIYJIO, HAXOAUTh OCTATKA CYMMBI M TIPOU3BEICHHUS IO JAaHHOMY
MOZYJIIO.

Haxonute nomycTuMble 3HAYE€HHS NEPEMEHHBIX B JIPOOHO-PAIMOHAIBHBIX
BBIPAKECHHUSIX.

[IpuMEHSTh OCHOBHOE CBOMCTBO PallMOHAIBHON JIPOOH.

BhINoONHATh MpUBEIEHUE alredpanyeckux Apodei K oOlieMy 3HaMeHaTeNto,
CIIOKEHUE, YMHOXKEHUE, JIeJIEHNE anreOpandyeckux IpoOei.

BBITIONMHATE TOXKAECTBEHHBIE MPe0oOpa30BaHMs PAIlMOHATBEHBIX BRIPAKCHUI.

[TpumensTh MpeoOpa3oBaHUs BBHIPAKEHUHN IS PEUICHHs Pa3IUYHbIX 331a4 U3
MaTeMaTHKH, CMEKHBIX MPEIMETOB, U3 PEAIbHOM NMPAKTUKU.

[IpuMeHATh TOHSATHE CTENEHH C IENBIM  [OKa3aTeJeM, BBIIOJHATh
npeoOpa3oBaHus BBIPAXKEHHH, COIEPIKAIUX CTEMIEHH C 1EIhIM TTOKa3aTEeJIeM.

HaxoauTs monmycTrMble 3HaYeHHs] IEPEMEHHBIX B BBIPAXEHHSX, COAEPIKAIIUX
apuMeTnyecKkue KBaapaTHbIe KOPHHU.

BemonusaTe mpeoOpa3oBaHUS HPPAMOHATBHBIX  BBIPAKEHUH, HCIIONB3YS
CBOWCTBA KOPHEU.

Pemate ApoOHO-paIimoHaNbHbIE YPABHEHHUS.

Pemarts nuHeHbIC YpaBHCHMUA C ITapaMCTpaMH, HCCIOKHBIC CUCTEMbI JIMHEHMHBIX

YPaBHEHUH C IapaMeTpaMHu.
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[IpoBOoaUTE MCCENOBaHUS YPAaBHEHUW U CUCTEM YPAaBHEHUH, B TOM YHUCIE C
IPUMEHEHUEM IpaUUecKuX MpeaCcTaBiIeHUN (yCTaHABIMBATh, UMEET JIM YpaBHEHHUE
WIM CHCTEMA YPaBHEHUI PEIICHMS], €CIIM UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauth OT cioBecHON (GOPMYIUPOBKU 3ajauu K ee anredpandyeckoi
MOJEIN C TIOMOLIBKO COCTABJICHHWS YPABHEHUS WIM CHCTEMBl YPaBHEHHH,
WHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M IMOJTYyYEHHBII pe3ysbTarT.

[IpuMeHsATh CBOMCTBA YHCIOBBIX HEPABEHCTB AJII CPABHEHUS, OLICHKH, PELIaTh
JVHEWHbIE HEPABEHCTBA C OJJHOM MEPEMEHHON M MX CHUCTEMBI, J1aBaTh IpauuecKyro
WJUTIOCTPALIMIO MHOKECTBA PEIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

[lonumMaTe U HMCHOJB30BATh (PYHKUMOHAIbHBIE MOHATHS M S3bIK (TEPMHHBI,
CUMBOJIMYECKHE OO03HAYEHMsI), ONPENENATh 3HAYeHHE (QYHKIUM IO 3HAYCHUIO
aprymMeHTa, OlpeAeATh CBOMCTBA (PYHKIUU 1O €€ rpaduky.

Crpouts rpaduku (yHKIHM, ONUCHIBATH CBOWCTBA YMCIOBOM (PYHKIMH MO €€
rpaduky.

Pacrio3HaBaTh  OCHOBHBIE BHJBl  YETHIPEXYTOJIBHUKOB, MX  AJIEMEHTHI,
II0JIb30BAThCS MX CBOMCTBAMHU IPU PELIEHUWM TI€OMETPHYECKUX 3anad. Paznuuare
NpU3HAKU U CBOMCTBA MapalijiesiorpaMmma, poMOa 1 npsIMOYroJIbHUKA, 10Ka3bIBaTh UX
Y YBEPEHHO MTPUMEHSTH MIPU PELIEHUU T€OMETPUUECKUX 3a/1a4.

Pacno3HaBaTh LIEHTpaIbHO-CUMMETPUUYHbIE (UTYpPBl U HCIIOJIB30BAaTh UX
CBOICTBA NIPU PEUICHUH 3a/a4.

Brnanets mNOHATHSAMU TOI00MS TpPEYTrOJAbHUKOB, KoddduimenTa moaodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX TPEYTrOJbHUKOB. MIMeTh mpeacTaBieHue o
npeoOpa3zoBaHuU TOAOOMS M O TOA0OHBIX ¢urypax. Ilonb3zoBaTbcs NpU3HAKaAMU
noj00usl TPEYrOJIbHUKOB TMPHU PEHICHUH TeOMETpUYECKUX 3anad. Jloka3biBaTh U
IPUMEHATH OTHOLIEHUS TPOMIOPLIMOHAIBHOCTH B IPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.

[TpumeHnsTh mogo0ue B MPaKTUYECKUX 3aadax.

BoiBoguTh M uCHONIb30BaTh  mpocTeiiune  (GOopMyabl Ui IJIOLIAIU
TPEYTrOoJbHUKA, MMapauieyiorpaMma, pomOa U Tpaneuud. Beluucisath (pa3indyHbIMU

croco0amu) TIoNaib TPEYroibHUKA U TJIOMAAN MHOTOYTOJIBHBIX QUTYp (MOIb3YSCh,
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r7ie He0OXOAMMO, KAIbKYISTOPOM). 3HATh OTHOLICHHE TUIOIIaiel MOA00HBIX puryp u
MPUMEHSTH MPHU pellieHnu 3aay. [[puMeHsITh MoJlydeHHbIE YMEHUSI B MPAKTUYECKHUX
3a/1ayax.

[IpuMeHsATh MONMydYeHHBIC 3HAHUS Ha TMPAKTUKE — CTPOUTH MATEMaTHYCCKUC
MOJIeNIU JIJIS 33/1a4 peaibHOM KM3HU U TPOBOJAUTH COOTBETCTBYIOIINE BHIYUCICHUS C
NPUMEHEHUEM TOA00MS ¥ TPUTOHOMETpUU (MONB3YSICh, TA€ HEO0OXOIUMO,
KJIBKYJISITOPOM).

[IpeameTHble pe3yibTaThl OCBOCHUS MNPOrpaMMbl Y4eOHOrO Kypca K KOHILY
oOyueHus B 9 KJacce:

CBOOOMHO OIEPUPOBATh MOHATHUSAMHU: KOPECHb N-W CTENEHW, CTENeHb  C
pallMOHANBHBIM IOKA3aTeeM, HaXOAUTh KOPEHb N-ii CTENEeHH, CTENEeHb  C
paIMOHAIBHBIM ~ TIOKAa3aTelieM, HWCIOJB3YyS TPH HEOOXOAMMOCTH KaJbKYJISATOD,
MPUMEHSTH CBOMCTBA KOPHS N-i CTETIEHU, CTETIEHU C PAIIMOHATIBHBIM TTOKA3aTEeIIeM.

Hcrnonb3oBaTh MOHATHE MHOXKECTBA JEHCTBUTEIBHBIX YHCEN IMPU PEHICHUU
3a71a4, TPOBEJCHUH PACCYXACHUI U TOKA3aTEeIbCTB.

CpaBHUBaTh W  YHOPSJIOYMBATH  JICUCTBUTENBbHBIE UYWCTA, OKPYIJISATh
JIEUCTBUTENLHBIC YKCIIA, BBITIOJHIATh MPHUKUIKY PE3yJIbTaTa BBIYMCICHUN, OLIEHKY
YHUCJIOBBIX BBIPAKCHUH.

CB0OOOIHO OMEPUPOBATH MOHATHEM KBAJPATHOTO TPEXUJIEHA, HAXOJIUTh KOPHU
KBaJIpaTHOTO TPEXWICHA.

PacknanpiBaTh KBaJIpaTHBINA TPEXWICH HA JIMHEWUHBIC MHOXUTEU.

PemaTe HECI0KHBIC KBaJIpaTHBIC YPABHEHUS C TTapaMETPOM.

PemaTe HECIOKHBIE CUCTEMBI HEJTMHEMHBIX YPAaBHEHUH C [TAPAMETPOM.

[IpuMeHsATh METOABl PABHOCUJIBHBIX MPEe0Opa30BaHMM, 3aMEHBI MEPEMEHHOM,
rpaduaeckoro MeTo/ia Py peIIeHUU YpaBHeHHM 3-11 1 4-i cTeneHel.
Pemiatb ypaBHEHUs, HEpaBEHCTBA M MX CHUCTEMbl, B TOM 4YHUCIE  C

OIrpaHUYCHHAMU, HAIIPUMCP B LECJIbIX YHCIAX.
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[IpoBOoaUTE MCCENOBaHUS YPAaBHEHUW U CUCTEM YPAaBHEHUH, B TOM YHUCIE C
IPUMEHEHUEM IpaUUecKuX MpeaCcTaBiIeHUN (yCTaHABIMBATh, UMEET JIM YpaBHEHHUE
WIM CHCTEMA YPaBHEHUI PEIICHMS], €CIIM UMEET, TO CKOJIBKO, U MPOYEE).

Pemarte TeKCTOBEIE 3aJa4u aJII‘e6paI/ILI€CKI/IM CIT0CO0OM.

Hcnonb30BaTh ypaBHEHUS, HEPAaBEHCTBA M HMX CHCTEMBI [JIsl COCTABJICHHS
MaTeMaTHYECKOW MOJENM pEeaJbHOM CHUTyallUM WIM IPUKIAJIHOM  3a7a4H,
WHTEPIPETUPOBATH NIOJyYCHHBIE PE3YJIBTATHI B 33JaHHOM KOHTEKCTE.

CBOOOIHO oOmepupoBaTh MOHATUAMU: 3aBUCUMOCTb, (QYHKIUS, Tpaduk
GyHKIMM, TOpsMas OPONOPUUOHAIBHOCTh, JUHEHHass  ¢QyHKOus, oOpaTHas
IPONOPLUUOHAIIBHOCTD, TapaboJia, runep0osia, KyCOUHO-3aJaHHast (PYHKIIHSL.

HccnenoBarh QyHKIUIO 1O €€ TpaduKy, yCTaHABIMBATh CBOMCTBA (DYHKIIUIA:
00JacTh ONPEIENIEHUsI, MHOXKECTBO 3HAUYEHUM, HYIM (QYHKIUH, [TPOMEKYTKH
3HAKOTIOCTOSIHCTBA, MPOMEXYTKH BO3pAacTaHUs U yObIBAHUSI, YETHOCTh U HEYETHOCTD,
HanmOOoJIbLIEE U HAMMEHBIIEE 3HAYEHUS, ACUMIITOTBHI.

Pacno3HaBaTh KBaJpaTHUHYI (QYHKIHIO MO (hopmyse, NPUBOAUTH HMPUMEPHI
KBaJPaTUYHBIX (DYHKLMI U3 peaibHOM )XKU3HU, (PU3HKH, TEOMETPUU.

Onpenensate NoJ0KeHHE TpadrKka KBAPATUUYHON (PYHKIIMU B 3aBUCUMOCTH OT
ee Ko pUIIUEHTOB.

Crtpoutsb rpaguk KBaApaTUYHON (PYHKIIMH, OMUCHIBATH CBOMCTBA KBAPATHUHON
dbyHKIUU 10 ee Tpaduky.

Hcnonb3oBaTh CBOMCTBA KBAAPATUYHOW (PYHKIIUU JJIs PEIICHUS 3a1a4.

Ha npumepe kBaapatuunoit GyHKIHH CTpouTh rpaduk Gyukimu Yy = af(kx + b)
+ C ¢ nmomoInkio peodpazoBanuii rpaduka Gyakiun y=f(x).

NnmrocTpupoBaTh ¢ TOMOIIBIO rpaduKa peaibHyl0 3aBUCUMOCTb MJIM MPOLECC
0 X XapaKTEPUCTHUKaM.

CB0OOOHO ONIEpUPOBATH MOHATHSIMHU: MTOCIIEAOBATEILHOCTD, apupMeTHIECKasT U
reOMETpUYECKast IPOTPECCUMU.

3amaBaTh  IOCJIEIOBATENBHOCTH  Pa3HbIMH  CHOCOOAMH:  OMHUCATENIbHBIM,
TaOJIMYHBIM, C TIOMOIIBI0 (POPMYIIBI N-TO WIEHA, PEKYPPEHTHBIM.
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BbINONMHATE  BBIYMCIEHUS C  HUCHOJB30BaHHMEM (QopMya N-TO  4jeHa
apu(pMeTHIECKON U TEOMETPHUECKOM MPOTrPECCHid, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh WIEHBI MOCJICIOBATEIILHOCTH TOYKaMH Ha KOOPJIWHATHOU
TUIOCKOCTH.

Pemmath 3a1aun, CBI3aHHBIC C YMCIIOBBIMHU TTIOCIICIOBATEIILHOCTSIMH, B TOM YHUCIIC
3aJa4d W3 pealbHOW JKW3HU (C UCIOJIB30BaHHUEM KaIbKYJIsATOpa, IH(POBBIX
TEXHOJIOTHUH).

Pacro3HaBaTh ¥ TNPUBOAWTH TPUMEPHl KOHEYHBIX W  OECKOHEYHBIX
MOCTIEIOBATEBHOCTEH,  OTPAaHMYEHHBIX  TOCJIEIOBATEIBHOCTEH,  MOHOTOHHO
BO3pacTaroux (yObIBAIOIIUX ) MOCIEI0BATEIHOCTEH.

HmeTh mpencTaBieHUe O CXOJUMOCTHU IOCJIE0BATEIbHOCTH, YMETh HAXOAUTh
CyMMY OECKOHEYHO yOBIBAIOUIEH r€OMETPHUECKOM MPOTrPECCUH.

[TpuMeHsATh MeTOI MaTEMaTUYECKON UHIYKIIMU IPU PEIICHUH 3a/1a4.

Jloka3pIBaTh TEOPEMY CHHYCOB U TEOPEMY KOCHHYCOB, MPUMEHATh UX JJIf
HAXO0XKJICHUS Pa3TUYHBIX 3JIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOIbHUKOBY ), TIPU
pellIeHnu TeoMeTpUUecKuxX 3anad. [[puMeHsITh MOodydeHHBbIC 3HAHMS TPU PEIICHUU
IPAKTHYECKUX 3ajau.

[TprMeHSTh TPUTOHOMETPHUIO B 33]]a4aX Ha HAXO0XKICHUE TUIOIIA !, BHIBOAUTh U
BJaJ€Th TPUTOHOMETPUYECKHMMH (GopMylaMu JUIsl IUIOIIAJM  TPEYroJbHUKA,
napasuiesorpaMma, pomOa, Tpareunu, BbIBOJUTh U IPUMEHATh Gopmyiay ['epona u
dbopMyITy JUIsI TUTOIIAIH BBITYKJIOTO YeTHIPEXYTOJIbHUKA.

HimeTs mpeacTaBieHrne 0 TOMOTETHH, TPUMEHSATH B MTPAKTHYECKUX CUTYAIUAX.

Hcnonb3oBath Teopemsl UeBsl 1 MeHenas 1pu peleHuu 3a1ay.

Hcnonp30BaTh TEOpeMbl O BIHCAHHBIX YIVIaXx, yriax MeEXAy XopAamH
(CeKyUIMMH) U yTJie MKy KacaTeIbHOW M XOPJOW MPHU PEIICHUH T€OMETPUUYECKUX
3agad. Jloka3plBaTh U MPUMEHSTh TEOPEMbI O IMPOU3BEACHUU OTPE3KOB XOpA, O
IIPOM3BENIEHUHU OTPE3KOB CEKYILUX, O KBaJpaTe KacaTeIbHOM.

Brnanets moHsTHEM KOOPIMHAT HA TIOCKOCTH, pabOTaTh C ypaBHEHHEM IPSIMOii
Ha MJIOCKOCTU. Braners moHATUAMU yTIoBOro KO3 (uIMeHTa U CBOOOJHOrO WIEHa,
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NOHMMAaTh MX T€OMETPUYECKUH CMBICI M CBSI3b YIJIOBOTO KOA(pUIMEHTa  C
BO3pacTaHWeM M YObIBaHMEM JIMHEHHOM (QyHKUIMU. YMEThb pelaTbh METOI0M
KOOpDAMHAT 3aJayd, CBA3AHHBIC C MapAJUIEIBHOCTBIO W IEPIEHANKYISIPHOCTBIO
IPSAMBIX, IEPECEUEHUEM MIPSAMBIX, HAXOKICHUEM TOUEK NIEPECECUEHUS.

BelBOIMTE ¥ BIIAJETh YpPAaBHEHHMEM OKpYKHOCTH. lcnosb3oBate MeTOxq
KOOpPAMHAT JUIsl HAxOXKICHUS IIEPECEUYCHHM OKPYKHOCTEM M NpsAMBIX. Bianers
dopMysiaMu paccTOSIHMSI OT TOYKM A0 MPsAMOM, IUIOLNIAJM MapajuleJorpaMMa B
KOOpAMHATAaX, UMETh IOHATHE OO0 OpPHEHTHPOBAHHON Imouaau. Ilonb3oBaThCs
METOJO0M KOOPJMHAT HAa IIIOCKOCTH, IPUMEHSTH €r0 IPU PEIICHUH T€OMETPUYECKUX U
IIPAKTUYECKUX 3a1ad. [IpuMeHsTs MeToJ KOOpAMHAT B IIPAKTUKO-OPUEHTUPOBAHHBIX
T€OMETPUYECKUX 3a1adax.

Brnanerp moHATHEM BEKTOpa. YMETh CKJIaAbIBaTh W BBIYUTATH BEKTOPHI,
YMHOXaTb Ha YUCJIO, BJAJETh I[PABUIAMU TPEYTrOJIbHHUKA M IapajuleorpaMmma.
Branerp mpakTUYECKMMM HHTEPIPETALMSIMUA BEKTOPOB. YBEPEHHO I0Jb30BaTHCA
KOOpAMHATaMU BEKTOpA. BilaieTs Cl105KeHEM U BBIYUTAHUEM BEKTOPOB, YMHOKEHUEM
BEKTOpPA Ha YMCJIO B KOOPAMHATAX.

Nwmets npencrasienue o 6asuce (Ha miaockocty). PackiiagsiBate BEKTOPBI 1O
O0asucy. PackiangpiBaTh BEKTOpPHl CHUJI € TOMOIIBIO  IPOCLUPOBAHUS "
TPUTOHOMETPUYECKAX COOTHOLICHUH. [IpUMEHATh TMOJydYEeHHBIE 3HAHUS B
MPOCTEUIINX (PU3UYECKUX 3a/1a4ax.

Bianerp NOHATHEM CKAJSIPHOTO IIPOM3BEACHUS BEKTOPOB, IIOHMMAaTb €r0
r€OMETPUYECKHUM CMBICII U YBEPEHHO MOJIb30BAThCSA €0 BBIPAKEHUEM B JIEKAPTOBBIX
KOOpJIMHATax. 3HaTh JUCTPUOYTUBHOCThH CKAISIPHOTO MPOU3BEIACHUS U €r0 CBSI3b C
npoerupoBanueM. [IpuMeHsATh CKansIpHOE IPOU3BENECHUE BEKTOPOB I HAXOXKACHUSA
JIMH W yriaoB. Pemares reomerpuyeckwe 3aladyd C MOMOLIBIO  CKAJSIPHOTO
npousBeneHus. Micrnonp30BaTh CKaJIIpHOE MPOU3BEACHUE BEKTOPOB B aJIreOpanvecKux
U pU3NYECKUX 3a/1ayax.

Brmagete NMOHATHMSMM NPaBWIBHOIO MHOTOYIOJIBHHMKA, JJIMHBI OKPY>KHOCTH,

JUIMHBI 1YTH OKPY>KHOCTH ¥ PAIMAHHOU MEPBI YIJIA, BBIYUCIIATH IUIOIIAb KPyra ¥ €ro
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yacred. [lonnmare cmbicn yncina ©t. [[puMeHsATh MOaydeHHBIE YMEHHS IPU PELICHUN
IPAKTUYECKUX 3a]ad. 3HaThb HCTOPUYECKHE CBEACHUA 00 HU3MEPEHHU JUUIMHBI
OKPY’KHOCTH M IUIOIIAU KpyTa.

WwmeTs npeacTaBieHne o mpeodpa3oBaHnu MIIOCKOCTH, O IBIKeHUsIX. Haxoautp
OCH, ULEHTPbl CHUMMETpUM (UTYp, LEHTPHl IOBOPOTA, HAXOIUTH KOMIIO3UIUU
npocTedmmx npeoOpazoBanuil. [IpuMEHsATh ABMKEHUS IUIOCKOCTH NPHU PELICHUU
r€OMETPUYECKUX 3a]a4.

[IpuMEHATh IONYYEHHBIE 3HAHUS HA IIPAKTUKE — CTPOUTH MAaTEMaTUYECKHE
MOJENH JUIS 3a7a4 PEAIbHOM KU3HU U MPOBOJNUTH COOTBETCTBYIOIIUE BBIUYNCICHUS C
OPUMEHEHHEM MOoJ00Ms M TPUTOHOMETPUYECKUX (PYHKIMM (IOJB3YSCh, T

HEO0OXO0IMMO, KAJIbKYJISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KUIIACC
HaumenoBanue
Ne | pa3iesioB u TeM Kypca | Koim4ecTBo ®opma padoTbI/XapaKTePUCTHKA IeSTeJbHOCTH
. IIporpamMmmHoe coaepskaHue
n/n BHEYPO'HOU JyacoB o0yyarmuxcs
NAesITeIbHOCTH
1 | Yucna 1 BbIYHUCTICHUS. 8 Pemenue 3anau moBbllieHHOM cioxHOCTH McecaenoBaTesbekasi padoTa: 1eJIMMOCTh U €€
Henumocts Pemienue 3a1a4 Ha 1EJIMMOCTb. CBOIICTBA.
Apudmernaeckuit METO/I pemennsi JAuckyccusi: COOTHECEHUE TUIIA 3a/1a4U U MOJECIIH.
CIOYKETHBIX 327124 CpaBHeHue apu(METHUECKOTO U aNredpanyeckoro
METO/1a peLIeHMs 3a/1a4; JOCTOMHCTBA U HEJOCTATKH.
MartemaTu4eckoe COpeBHOBaHHUeE —
pelIeHre CIOKETHBIX 3a/1a4 pa3HbIMU
MeTOoaMHU
2 | OceBas cuMMeTpHS 6 @urypsl ¢ oceBoii cummerpueit. [Ipumeps] UcciaenoBareibckasi padora (B TOM 4yHclIe C

CUMMETPHUH B OKPYKAIOIIEM MUPE

MCIIOJIb30BAaHUEM «MAaTEMAaTHUYECKUX MTAKETOBY).
IlocTtpoenne Mopeneii (B TOM  yucie ¢

HUCIIOJB30BAHUEM «MATCMATHUYCCKUX HaKCTOB»).

IIpoexT: cuMMeTpHs B OKPYXKaIOLIEM MUPE
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AnreOpanueckue 10 Cremnenu, MHOTOWIEHBI, mpeoOpa3oBanue | [IpakTHKyM 1o pelieHuto 3aaad.
BBIPAKCHUA MHOT'OYJIEHOB, JIEUCTBHs ¢ MHOrowieHamu. | McciaenoBaTeibckas padoTa: Kak HailTH KOpEHb

Muorounen crangaptHoro Buaa. CTeneHb MHOroujeHa?

MHOTOYJICHA.

Kopuu MHOrounena. Haxoxaenue kopHen

MHOTOYJICHA.

JlokazaTenbCTBO TOXKJIECTB.

Paznbie MOJIXOJIBI K

JIOKA3aTeNbCTBY TOXKJIECTB

MHOTroyroiabHUKH 12 CyMMa  BHYTPEHHHUX  YIJIOB MHOro- UccienoBarejibckass padora (B TOM 4YHCIEe C
U T€OMETPUYCCKUE YrOJIbHMKA M BHEIIHHUX YIJIOB BEIITYKIIOTO | HCIIOJIb30BAHHEM  «MAaTEMaTHYECKHX  ITaKETOBY):
HEPaBEHCTBA

MHOTOYTOJIbHHUKA.

COOTHOIIEHUS MEKTy CTOPOHAMH U YTIIAMH
TPEYTOJbHUKA.

HepaseHnctBo TpeyrosibHuKa.

HepaBeHcTBO 0 IiMHE TOMaHOM.
HepaBeHcTBO Mex)y MEPHIEHIUKYIAPOM H

HAKJIOHHOMU.

PaccrosiHue ot TOUkH 10 IpsAMON

reOMCTPHUICCKHUEC HCPABCHCTBA.

IIpakTukym o PELICHHIO IIPAKTHKO-

OpPUCHTHUPOBAHHBIX 3a1a4.

MOIICJII/IPOBaHI/Ie C IIOMOIIBIO
IMPpOrpaMMHELIX CPEACTB
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DyHKIMHU

16

ITouck obnacTu onpeneneHnss 1 MHOKECTBA
3HaYeHUH PYHKIUH.

Hcnonn3oBanue Pa3IMIHbIX croco0oB

3a1aHus QYHKIIUH.

Hcnonp3oBanne CBOMCTB (DyHKOMHA — auist
aHaim3a rpauKoB peabHbBIX
INZNIVER

IMPOMCIKYTKHU 3HAKOIIOCTOSIHCTBA (1)YHKIII/II/I,

3aBUCUMOCTEHN (Hynu

MPOMEXKYTKH BO3pacTaHusi U yOBIBaHUS
GyHKIIMY, HAWOOJbIIEe W HAUMCHbIICES
3HaueHus! QyHKIUN).

I'paduku, kycouHo-3a1aHHbIe (PYHKIIUN

HccaenoBarenbckas padora (C HCHOIB30BaHHEM

«MATCMaTHuYCCKUX ITaKCTOB ») . B TOM qHuCJIC

CpaBHEHME CBOMCTB (YHKIIMH U UX TPaPUKOB

B 3aBHCHMOCTH OT IIapaMeTpOB

I'eomerprueckue mecra
TOYCK

B3auMHOe pacnonoxeHue OKPYKHOCTU H
MIPSIMOM.

IIpuMepsl reOMETPUYECKUX MECT TOYEK HA
IIJIOCKOCTH.
Meron reOMETPUYECKUX MeCT
TOYEK IIPH pEUICHUHN

TCOMCTPHUYCCKUX 3aaaYd

IIpakTHKYM: IPaKTUKO-OPUEHTUPOBAHHBIE 33/1a4U HA
B3aUMHOE PACIIOJIOKEHUE OKPYKHOCTHU U IIPSMOM.
CamocrosiTes1bHOE OTKpPbITHE: UTO Takoe [ MT?

[paxkTukym no pemenuto 3aaad Ha [MT
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7 | YpaBHEHUS U CUCTEMBI 12 JIunelinple ypaBHeHHMsT U uX cucteMbl. | CaMocTosATEIbHOE OTKpbITHE: JINHEHBIE
ypaBHEHHUH Onpenenenne 4yucia KOPHEW JIMHEWHOrO | YPaBHEHUS M HEPABEHCTBA C IapaMeTpaMU U HUX
ypaBHEHHUS. CUCTEMBL.
Pewenne JIMHEWHBIX  ypaBHEHUH, HccnenoBarenbckasa padora (B TOM YHCIE C
coacpxalyx 3HAK  MOIYJIA. UCIIOJIb30BAaHUEM  «MATEMAaTHUYECKUX  IaKETOBY):
PemeHne IMHEHHEX ypaBHeHHfIC JUHEIHbIE YpaBHEHMSI, COJEpIKalle 3HAK MOMIYJIS.
napamerpamu. Pemenue cucreM JTMHEHHBIX
. IIpakTMKyM 1O pELIEHUI0 3a/4ay: OT MPOCTOr0 K
ypaBHEHUH pa3HbIMU METO/IaMU
CIIOKHOMY —  pELICHHWE CUCTEM  JIMHEMHBIX
YpaBHEHUN pa3HBIMU METOJIAMHU.
Matematuueckoe COpeBHOBAaHME —  DPEIICHUE
MaTeMaTHUYECKUX 3a7a4 10 TeMe
8 | [loctpoenus c 8 OO0oCHOBaHMS TPOCTEUIIUX IMOCTPOCHMH, | JIMCKycCMsl: Kakue 3aJaud MOXKHO PEIIUTh C
MMOMOIIBIO TUPKYJIA STallbl 3aJa49d Ha IIOCTPOCHUSA, PCIICHUC | TOMOIBIO OUPKYJI U muaenku? Kak pemars 3aga4y
1 JTMHCHKA 3a/1a9  Ha IIOCTPOCHHE HHUPKYICM W | ga mocrpoenne? YUTo TakKoe WCCIIENOBAHAE TIPH
JTHCHKO pELIeHNH 33]1a4i Ha IOCTPOCHUE?
IIpakTHKyM 1O pelieHunto 3a1ad.
MartemaTu4eckoe cOpeBHOBaHMe — pEIlIEHUE 337134
Ha MOCTPOEHUE
OBIIEE KOJIMYECTBO 68
YACOB IO ITPOI'PAMME
8 KJIACC
HanmenoBanue
Ne | pa3snenoB u TeM Kypea | Kosim4ecTBo ®opma padoThl/XapaKTepUCTUKA
. IIporpammHoe coaepkanue
n/n BHEYpo1HOH 4acoB AeATeJIbHOCTH 00y4aroIuxcs
AeATeJbHOCTH
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Yucna 1 BEIUUCIIEHUSA

KBagparuslli KopeHb. BolllonHeHue onepanuii
C UPPaLMOHATIbHBIMU YHACIAMU

IIpakTuKyM 10 pelIeHHIo 3a4ay: OT IPOCTOro K
CII0)KHOMY

Anrebpanueckue 4 JpoOHO-panmoHanbHbIe BbIpaxkeHUs. | IIpakTHKYM 1O peleHuro 3ajgad: OT MPOCTOro K
BBIPAKCHUS Crenenu.  BplonHEHHE — TOXKIECCTBEHHBIX | CIOKHOMY
peoOpa3oBaHuil paliMOHAIBHBIX BBIPAXKEHUH
LenTpanbHas 8 DopMyIMpOBKa OIpeeIICHUs u | UccnenoBarenbckasa padora (B TOM 4HCIE C
CUMMETpHs JI0Ka3aTeIbCTBO CBOWMCTB LIEHTPAJILHO- | UCIIOJIE30BAHUEM «MAaTE€MATHYECKUX IAKETOBY):
CHMMETPHYHBIX (QHTYP. CBOWCTBA LIEHTPATBHO-CUMMETPUYHBIX (UTYP.
Jlenenue  oTpe3ka Ha  paBHbBIE yacTy 1IPOEKT: IeHTpaIbHAsE CUMMETPHUSL B OKPYIKAIOLIEM
C IOMOILBIO LIUPKYJISA U JTUHEHKH MHpPE.
CamocTosiTe/IbHOE OTKPBITHE: KaK BBINOJIHUTH
JIeJIeHHEe OTpe3Ka Ha PaBHbIE YaCTU
C TIOMOILBIO LIUPKYJIS U JINHEWKH
VYpaBHeHus u 10 KBanpatHble ypaBHEHUS. HccnenoBarenbekas padora: paBHOCHIBHOCTD U

HCPAaBCHCTBA

Omnpenenenne paBHOCUIbHBIX YPAaBHEHHH.
[IpuMeHeHne CBOWCTB ypaBHEHUN C OJTHOU

IIEPEMEHHOM.
OmnpeneneHne KOJIMYECTBA JEHCTBUTENBHBIX
KOpHEH KBaJipaTHOTO ypaBHEHUS.

Pemenue npoOHO-paliMOHATIBHBIX YpaBHEHU,
CBOJAILIUXCS K JIMHEHHBIM UM K KBaJPAaTHBIM
YPaBHEHUSIM, HCIIOJIb30BAaHUE METOJA 3aMEHbI
IIEPEMEHHOM.

CJIEJICTBUE.
IIpakTHKYyM 10 pEIIEHHUIO CIOKETHBIX 3aj1ad.
IIpakTHKYM MO pPENICHUIO 33/1a4: OT MPOCTOTO K
CII0)KHOMY — JPOOHO-pallOHATbHBIE YPABHEHHSI.
HccaenoBarennckass padora (B TOM 4YHCIE C
UCIOJIb30BAHUEM «MAaTEMaTUYECKUX IaKETOBY):
rpaduyeckas HHTEPIPETAUs YPAaBHEHUI C ABYMS

MNEPEMEHHBIMU.

MogaespoBaHue pa3JIMYHbIX CUTyalUl
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Pemennie TekCTOBBIX 3ajad anreOpanyecKuM
CIOco0OM: 1epexos oT CJIOBECHOM
(hopMyIHPOBKHU yCIIOBUS 3a/auu K
anreOpandeckoil MOJIENTM TYyTEM COCTABIICHHS
ypaBHEHUS; pelieHue COCTaBJIEHHOTO
yYpaBHEHUS; UHTEPIIpETAlLMsl pe3yibTaTa.

I'paduueckas mHTEpHpeTanys ypaBHEHUH ¢
JBYMS IEPEMEHHBIMU

[IpeoOpazoBanue
nmonoous

BBenenue noHsATHS MpeoOpa3oBaHus MOA00HS
Y TIOJTOOHBIX (QUTYD.

CooTHomleHus1 B MOAOOHBIX (pUTypax

CamocTosiTeIbHOE  OTKPBITHE: 4YTO  TaKog
npeoOpa3oBanue mogoous?

HccnenoBarensckasi padora (B TOM 4YHCIE C
UCIIOJIb30BAHUEM «MATEMaTHYECKUX MaKETOBY):
4TO Takoe (ppakran?

IIpakTukyMm 10 perieHuo 3aaa4y
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VYpaBHeHus u

Pemenue cuctem ypaBHEHUH, B KOTOPBIX OJHO

IIpakTHKyM 110 pelIeHu!o 3a1a4.

HEPaBCHCTBA. U3 ypaBHEHUH He sBisgercs JmHelHbsiM. | CaMocToATeIbHOE OTKpBbITHE: rpaduyuecKas
CHCTCMBI 3 I'paduyeckass  MHTEpHpETalyss  PELICHUS | MHTEPIPETAlUsl PEUICHUS ypaBHEHHS C JBYyMs
YPaBHCHHI, yYpaBHEHHUS C JBYMsI IEPEMEHHBIMU U CUCTEM | MEPEMEHHBIMU M CHUCTEM YpPaBHEHUH C JBYMs
Hepaserersa YPaBHEHUH C IBYMsI IEPEMEHHBIMH. IIEPEMEHHBIMH.

Pemienne HEMMHCHHBIX HEPABCHCTB U HX | [IpaKTHKYM IO PENICHHIO 3a/ad.

cucteM. PemieHue HepaBeHCTB, conepkamux | HMcciienoBaresbckass padora (B TOM 4HCIE C

3HAK MOIYJISL. UCIOJIb30BAHUEM «MAaTEMaTUYECKUX I1aKETOBY):

V306paskeHue PELeHNs HEPABEHCTBA C OLHOI rpaduyecKuil METO/I pelIeHHs CUCTEM HEPABEHCTB

[IEPEMEHHON U CHUCTEMBbl HEpPaBEHCTB  Ha ¢ ZIBYM3L TICPEMCHHBIMHU

KOOPJAMHATHOW NPSIMOM, 3aIllUCh PEIIEHUS C

IIOMOIIBIO CUMBOJIOB.

HepaBeHCTBO ¢ 1ByMsl IEPEMEHHBIMH.

I'paduueckuit  Meron  pemieHuss CHUCTEM

HEPaBEHCTB C ABYMsI IEPEMEHHBIMU
Jloka3zarenbcTBa Onenka 3HAYEHUs BBIPAYKEHUS ¢ IIpakTnuyeckas padora: MOCTPOECHUE MOJEIEH —
HEPaBCHCTB HCIIOJIb30BAHUEM HEPABEHCTB. HEPABEHCTBO KAK MOJIEIIb PEAIbHOU CUTYalUN.

[IpuMeHeHne CBONCTB HEPABEHCTB B XOJI€
pelieHns 3a1a4.

Omnpenenenne paBHOCUIILHBIX HEPABEHCTB.
Jloka3aTenbCcTBO HEPABEHCTB.

Pemenne TekCTOBBIX 3a71a4 C TIOMOIIIBIO
JINHEHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.
Uccnenosanune JIMHEIHOT O

HEPABEHCTBA C OJHOM MEPEMEHHOM C
rnapamMeTpom

CamocrosiTe1bHOE OTKpPBITHE: METO/IbI
JI0Ka3aTeNIbCTBA HEPABEHCTB.

MartemaTuyeckoe COpeBHOBaHHe — pEIIECHUE
3aJa4 pa3sHbIMU METOJAaMU.

HccaenoBarenabckas pabora: JIMHENHOE

HEPAaBCHCTBO C OJIHOM HepeMCHHOﬁ C IMapamMCeTpoM
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8 | IIpsmoyronbHBIE 6 JlokazaTesnbcTBO  COOTHOIEHMH — Mexny | IlpakTtukym o pELICHUIO IPAKTHKO-
TpCYroJIbBHUKH MIPONOPLUOHAIBHBIMU OTpe3KaMH B | OPUEHTHUPOBAHHBIX 33/1a4.
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE. CaMocTosiTeIbHOE OTKPBITHE: YTO 5 3HAKO IPO
[IpumeneHne COOTHOMIEHUM MPU PEIICHUN MPAMOYTOJIbHBIN TPEYTrOJIbHUK?
reOMETPUUYECKUX 3a7a4 MartemaTruyeckoe COpeBHOBAaHHE — DEILIECHUE
3aJ1a4 pa3HbIMU METOIAMHU
9 | Odynkuuu 4 Ilouck obnactu ompeneneHuss U MHoxkecTBa McciaenoBareibckas padora (B TOM 4HCIE C
3HaYeHUH PYHKIUH. UCIOJIb30BAHUEM «MATEMaTUYECKUX I1aKETOBY):
Ipapux ¢ynxrmn  k/X. @yukius — Buja UCCICIOBAHHE QYHKIMM.
(ax + b)/(cx + d) CaMocTosiITeIbHOE OTKPbITHE: (DYHKIUS BHIA
(ax + b)/(cx + d)
10 | Yucna 1 BEIYUCIICHUS: 10 ®opmynupoBka onpeneneHus Jgenumoctd | Mcceaemnosaresbcekas padora: 1€1MMOCTb.
ACITAMOCTh HaleNno, 4YHCel, CpPaBHUMbIX MO JaHHOMY | CaMocTosiTeIbHOe OTKPBITHE: CpaBHEHUE 110
MOJZYJIIO. MOJZYJIIO.
BrinosiHeHue 1€71€HNS € OCTATKOM. IIpoOseMHBIN NMPAKTHKYM: pEIICHUE 3aJad Ha
HOKaSaTeJII)CTBO U TOPHUMCHCHUC CBOWCTB MOMCK OCTaTKOB CyMMbl M IIPOMU3BCIACHUA IIO
CpPaBHEHUH IO MOAYIIIO. MOJZYJIIO.
HaxoxaeHne ocTaTkoB CyMMBI U TTpou3Be/ieHrss MaTreMaTnyeckoe COpPeBHOBAHMEe — pEIICHUE
10 TaHHOMY MOJYJIO 3aJ1a4 Ha JAETMMOCTb U CPAaBHEHUE MO MOAYIIIO
OBLIEE KOJINYECTBO 68
YACOB IO TPOT'PAMME
9 KIIACC
HanmeHoBaHue
Ne | pa3iesioB M TeM Kypca  KoguyecTBo ®dopma padoThl/XapaKTePHCTHKA
/i BHEYPOYHOH 9JacoB Tporpammuoe conepiatnue AeAITeIbHOCTH 00y4ar0IIHNXCs
AeATeJIbHOCTH
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VYpaBHeHus u
HEPaBEHCTBA:
YpaBHEHUS,
HEpaBEHCTBA U
UX CUCTEMBI

12

bukBagpaTHbie YpaBHECHHUS. Mertobt
PaBHOCUJIBHBIX  IPeoOpa3oBaHUM, 3aMEHbI
MEpPEMEHHOH, Trpadudyeckoro Meroaa  mpu
pelieHuu ypaBHeHHH 3- U 4-ii CTeneHei.
Pemrenne HepaBeHCTB, coAepKalUX 3HAK
MOZYJIS.
HepaBeHcTBO ¢ AByMS IEpEMEHHBIMMU.
[Ipumenenue rpaguueckoro MeToia peueHus
CUCTEM HEPaBEHCTB C JIBYMs [IEPEMEHHBIMU.
Pemrenue npoOHO-paliOHATBHBIX YPaBHEHUN U
HEPaBEHCTB.
[Toctpoenue rpadukoB yYpaBHEHUH, B
TOM YHCJIE C UCTIOIH30BAHUEM IIU(PPOBBIX
pecypcoB.
I'padmueckas uHTEpIpeTanus pereHus
YpaBHEHUS C ABYMsI IEPEMEHHBIMU U CUCTEM
YpaBHEHUH C ABYMS IEPEMEHHBIMHU.
Uccnenosanune CUCTEM

HEJIMHEHHBIX YPaBHEHUH C
MapaMeTpoM.

Pemenne HEPABCHCTB C IBYMA ICPEMCHHBIMU U

UX CUCTEM

CamocrosiTe/ibHOE OTKpPBITHE: perieHue
ypaBHeHUH 3-1 u 4-i1 cTeneHei.

I[IpakTHKYMBI 110 PEMICHUIO 33]1a4: OT MPOCTOTO K
CIIO)KHOMY — IPOOHO-pAIlOHATBHBIC YPAaBHEHUS U
HEPaBEHCTBA.

HccnenoBarenbckue padoThl: pelieHUE 33a4 C
napaMerpamMu — aiareOpanyeckuM  METOAO0M;
rpaduyecKuM METOJIOM (B TOM YHCIIe

C HUCIIOJIb30BAHUECM «MATCMATHYCCKHUX HaKCTOB»)
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Pemenue
TPEYTOJbHUKOB

DopMyIbl IPUBENCHUS.

Pewenne [PaKTUYECKUX 3a1a4 c
HCIOJIb30BAHUEM TEOPEMBl KOCHHYCOB U
TEOPEMBI CUHYCOB.

®opmyna I'epona. dopmyna  miomanm
BBIIIYKJIOTO YETBIPEX YT OJIbHHUKA.

CooTHoIIEHNS MEX/1y TPUTOHOMETPUYECKUMU
GbyHKIHAMU.

[Ipocreiie  GopMmysibl  HpUBEACHUSA U3
reOMETPUUYECKUX COOOpaKEHUH.

Pemenue 3amad ¢ HMCOOJIb30BAaHUEM TCOPEM
KOCHMHYCOB U CMHYCOB, HAXOXJCHUC palnycCa

ONMCAaHHOW OKPY>KHOCTH

IIpakTHKyMBI 10 PELIEHUIO 3a/au.
MartemaTH4ecKkoe cCOpeBHOBaHHUE — PEIIECHUE
reOMETPHUYECKUX/TIPAKTUKO-OPHUEHTUPOBAHHBIX

3aaa4 pa3HbIMU ME€TOJaMU
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Anrebpanueckue
BBIPAKEHHUS

CreneHb C palnydOHAIBHBIM IIOKa3aTeJIeM.
Ornpezenienne KOpHs N-i CTENEHU U CTENIEHU C
palMoOHAIBHBIM ITOKa3aTEeJIEM.

[IpuMeHeHue oniepanuy U3BJICUYCHHS KOPHS N-
W CTeNeHu, WCIOJIb3YS MPU HEOOXOJAUMOCTH
KaJIbKYJIATOP.

Brruncienue 3HAYEHUS CTENEHU C
palMoHaIBHBIM ITOKA3aTEeJIEM.

OueHka 3HaYeHUM KOpHSA N-  cTemneHwu,
3HAQYCHHE  CTENICHH C  palMOHAIbHBIM
MOKa3aTeyieM LIETBIMU YHCIaMU u
JECATUYHBIMH JIPOOSIMHU.

CpaBHeHue " YIOpSAI0YMBaHUE
palMOHANBHBIX W HWPPALMOHAIBHBIX YHUCEN,
3allMCaHHBIX C ITIOMOIIBIO KOPHS N-H CTENEHH,
CTEIIEHU C PALIMOHAIIBHBIM IOKA3aTEIIEM.

IIpakTuKyM 10 pelIeHHIo 3a4ay: OT IPOCTOro K

CJIOKHOMY.

MaTtemaTu4eckoe CoOpeBHOBaHHE

Boinonnenue TOKJIECTBEHHBIX
npeoOpa3oBaHUil BBIPAKEHUN, COACPIKAIINX
KOpPEHb n-i CTEIICHH, CTEIIEHb c

palOHaJIbHBIM ITOKA3aTCIEM
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[Tonobue 10 TeopeMbl O Tpou3BEIEHUM OTPE3KOB XopH, | CamMocTOoATeIbHOE OTKPbITHE (B TOM YHCIE C
TPpEYTrOJIbHUKOB TEOPEMBI O IIPOU3BEACHUU OTPE3KOB CEKYILUX, | MCIOJb30BAHUEM «MATEMATHYCCKUX MTAKETOBY):
TeopeMa O KBaJpare KacarejbHOW, TeopeMbl | Teopemsl UeBbl 1 MeHenas.
Yeser u Menenasi. IIpakTHKYM I10 PELICHHUIO 3a1a4.
Hccnenosanre, B TOM 4Kca€ ¢ MNOMOWBIO | [IpAKTHKYM 10 MOCTPOCHHUIO JIWHAMHYECKHUX
1 (PPOBBIX pecypcosB, M3y4aeMbIX | MOJENEH C TOMOUIBIO IPOrPAMMHBIX CPEICTB.
KOH(pUTypaLMH. HccaenoBarenbckass padora ¢ IIOMOIIBIO
IlpuMeHeHre JaHHBIX TEOPEM IPH PELICHUH [porpaMMHBIX CPEJCTB: TOMOTETHS U €€ CBOICTBA
reOMETPUYECKHUX 3a/1a4.
3HAKOMCTBO C TOHATUEM TOMOTETHH, C €r0
MPUMEHEHHUEM, B TOM YHCIIE B MPAKTHYECKUX
CUTYalHsIX
OyHKIMH 10 [Tonsatue «hyHKIMN. HccaenoBarenbckas padora (B TOM 4YHUCIE C

[Ipumenenue cBoiicTB  QYHKIMI:  HyIu
(GyHKIMH, TPOMEXYTKH 3HAKOIOCTOSHCTBA
(GYHKINH, TPOMEKYTKH BO3PACTAHHS u
yObIBaHUSl (DYHKLMH, YETHbIE M HEYETHBIE
¢byHkuMu, HauOosbllee M HaUMEHbLIEe
3Ha4eHUs (QYHKUUU TpU PELIeHUH 3a7ad.
[Toctpoenue rpadukoB PYHKIHNA C TOMOUIBIO
npeoOpa3oBaHuil BUA:

f(x) =f(x) + a; f(x) = f(X + a); f(x) = kf(x), f(x)
=T x 1), 1<) = [1(x) |.

Pacnio3HaBanue CTeneHHbIX (YHKIUN u
MOCTPOEHHE ICKU30B IrPa(huKOB CTENIEHHBIX

MCMOJIb30BAHUEM «MATEMaTHYECKUX MaKETOBY):
[ToBenenue pyHKIMU U ee rpaduka B 3aBUCHMOCTH
OT IapaMerpa.

IIpakTuKyMBI IO pELIEHUIO 3aJa4: MOCTPOCHHE
rpadukoB pyskmmit y=VX,y =VX, y=|x |; ¢
MOMOIIbI0  NIpeoOpa3oBaHUM M IpOBEpKa ¢
UCIOJIb30BAaHNEM IIPOIPAMMHBIX CPEICTB
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GyHKIMH C HATypalbHBIMH IIOKa3aTeIsIMU
pa3HOM YETHOCTH.
Hcnonp3oBanue CBOWCTB rpauKoB
CTETIEHHBIX  (DyHKIIHIA c
HaTypaJbHBIMH OKA3aTEeISIMH TIPU

PCUICHUU 3a1aY.

[Toctpoenue rpaduxkoB QyHKIMHA Y = Vx, y
=Vxy  =x]

Meroa KoopAauHAT

[TapannensHOCTs W NEPHEHIUKYISIPHOCTH
MPSMBIX (Yepe3 yriaoBod Ko ULIUEHT).
HaxoxneHune mnepecedyeHnid OKpYKHOCTEH U
NpsAMBIX B KOOpP/IMHATAX. ®opmyna
PacCTOSHUS OT TOUKH JI0 MIPSMO.

[Tnomanp mapamienorpaMma B KOOpAMHATAX,
MOHSATHE 00 OPUEHTUPOBAHHOM TUIOIIAIH.
[Ipumenenue METO/Ja  KOOpJAMHAT B
MIPaKTUKOOPUEHTHPOBAHHBIX T€OMETPUUECKUX
3a/1a4yax, Uccle0BaHNe TPUIIOKEHUS METOIa

KOOpAUHAT B BBIYMCIIMTEIIFHON MaTeMaTHKE U

uHpopMaTuKe

CamocrosiTeibHOE OTKPbITHE: KaK pCIInTh
reoOMCTPHUYCCKYIO 3ajja4y C IOMOIIbBIO aririapara

anreops1?

HccaenoBarennbckas padora (B TOM YUCIE C
UCIOJIb30BaHUEM «MAaTEMaTHYECKHIX MAKETOBY):
pelIeHre MPaKTHKO-OpUEHTUPOBAHHOM
TCOMETPHUYECKOM 3a/1a4¥ METOJ0OM KOOPJIMHAT.

MaTteMaTH4yecKOe COpPE€BHOBAHHUE — PCUHICHUC
reOMCTPHUYICCKUX 3aaaY pa3HbIMU MCTOJaMHU
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YucioBble
OCJIE0BAaTEIILHOCTH U
MPOrpeccuu

OmnpeneneHre BUIOB IOCIIEIOBATEILHOCTEH:
OrpaHHYCHHAs MOCIIEI0BATEIIHLHOCTb,
MOHOTOHHO Bo3pactatomasi (yObIBaromas)
MOCTICIOBATEIBHOCTD. [IpencraBnenue
OECKOHEUHBIX MIEPUOTUIECKUX JAPOOCH B BUIC
OOBIKHOBCHHBIX.
3HAKOMCTBO C  MOHSITHEM  CXOJAUMOCTH
MOCJICIOBATEIBHOCTH, HAXO0XJICHHUE CYMMBbI

OeCKOHEYHO YOBIBAIOIICH TI'€OMETPUYECKON

HccaenoBareanbckas padora: IIOBEICHUE
MMOCJIEIOBATENLHOCTEl — OT THIIOTE3BI 0
JI0Ka3aTeJILCTBA.

JucKyccusi Ha OCHOBeE pellIeHUs 3a4a4: SABJISETCS
11 MMMU yHuBepcanbHbIM?

CamocrosiTesibHOe OTKpbITHE: MMU — Meton
JIOKa3aTeIIbCTBA: cymMMa YJICHOB
I1OCJIEIOBATEILHOCTH.

HpaKTI/IKyM IO PpCIICHUIO 3aaa4: D0Ka3aTCIbCTBO

IPOTPECCHUM.
porp HEPaBEHCTB M JOKa3aTeIbCTBO Aenumocty MM
[Ipumenenne merona MaTeMaTHYECKOU
WHYKIIUN
JIBMKEHUS TIIOCKOCTH 10 HentpansHass  cummerpus.  LlentpansHo- | MccaenoBarenbekasi padora (B TOM uwHcie ¢

cumMeTrpuuHble ¢urypsl. [loBopor. Oceas

CUMMETpHUS. durypsl, CUMMETpPUYHbBIE
OTHOCHUTEIIBHO HEKOTOPOH OCH.

[TapamrensHbIi IEPEHOC.

IlonaTne IBMKEHWA U €ro CBOMCTBA.
PaBenctBo duryp.
[IposiBnenus cumMmerpun B MIpUpPOJE,

YKUBOIINCH, CKYJIBITYpE, apXUTEKTYpE.
Kommo3zuiuu npmwxkenuit  (mpocTteifimme
MIPUMEPBHI).

[IpuMeHeHMe B pelIeHUN T€OMETPUYECKUX
3a1a4

HUCIIOJIB30BaHHEM IMpOrpaMMHBIX CpCI[CTB)I

KOMITIO3UITUA I[BI/I)KCHI/Iﬁ .

CaMocTosiTe1bHOE OTKPBITHE: (OPMYIINPOBKA
BBIBOJIOB O CBOMCTBAaX KOMIIO3ULIUM JABUKEHUM.
IIpoekr: npeoOpa3oBaHus (IBUYKEHUS) B
HCKYCCTBE
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OBLIEE KOJINMYECTBO
YACOB 11O TIPOTPAMME

68

45



