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INOACHUTEJIbBHASA 3AIINCKA

O0mas xapakTepucTHKA Kypca

Hacrosinjas pabouasi mporpaMMa Kypca BHEYPOUHOU AEATENbHOCTH « TpyaHbIe
BOIPOCHI MaTEMATUKW» pa3pab0oTaHa B COOTBETCTBUU C TPEOOBaHUAMU (eaepaTbHOIO
rOCyJIJapCTBEHHOI'O 00pa30BaTEIbHOIO CTAaHJAapTa OCHOBHOI'O 0OIIEro odpa3oBaHUs
(manee — ®I'OC OOO) u HanpaBieHa Ha OpraHU3alUI0 00YYEHUSI MATEMAaTHUYECKOMY
COJIEP)KaHUIO, BBIXOJAIEMY 3a paMku PexnepanbHOil pabodeil mporpammbl MO
yueOHOMYy TmpeameTy «Marematnka» (0a30Bblii ypOBEHb) OCHOBHOIO OOILIEro
oOpazoBanus (manee — OPII), ¢ yueToM WUCHONB30BaHUS BUJIOB JEATECIBHOCTH
00yuaromuxcsl, OTIUYHBIX OT YPOUHBIX.

[Ipu pa3zpabotke IIporpaMMbl yUUTHIBAIUCh CIAEAYIOLUINE TOKYMEHTBHI:

— nucbMoO MuHunctepcerBa npocsemenus Poccurickoit denepannu oT S5 U0
2022 1. Ne TB-1290/03 «O HampaBlieHUH METOJUYECKUX PEKOMEHAAIMI» IO
OpraHM3alMd BHEYPOUYHOW JEATENBHOCTH B pPaMKaxX peanu3alud OOHOBIECHHBIX
(denepanbHBIX TOCYIAPCTBEHHBIX 00PAa30BaTEIbHBIX CTAaHAAPTOB HAYAJILHOTO OOIIETO
¥ OCHOBHOTO 00111ero 0o0pa3oBaHus;

— pacnopspkenue [IpaButensctBa Poccuiickoit denepanuu ot 19 HosOps 2024
r. Ne 3333-p «O0 yTBep>KI€HUM KOMILJIEKCHOTO IJIaHa MEPOIPUITHUH 1O TTOBBIIIIEHUIO

KadyeCTBa MAaTEMATHUYCCKOIr0 U €CTCCTBCHHO-HAYYHOI'O O6pa3OBaHI/I$I Ha nepuoa 1o

2030 roma.

AKTYaJILHOCTH Kypca

B ycioBusx peanuzanuM TakOW CTPATETMYECKOW 3aJayd, KaK JOCTHKEHUE
TEXHOJIOTUYECKOTO CYBEPEHHUTETA CTPAHBI, TIEPE] MAaTEMAaTUIECKUM O0Opa30BaHUEM B
YUCJIE TJABHBIX IIOCTABJIEHBl CIEAYIOIIWE LEJIH: Pa3BUTHE TBOPUYECKUX u
UCCIIEIOBATENLCKUX CIOCOOHOCTEM 0O0ydJarommxcsi, MX MOATOTOBKAa B Ipoliecce

oOyueHus: MaTeMaTuKe K BBIOOPY MpOQeccHii, CBA3aHHBIX C PAa3BUTHEM TOYHBIX U



€CTECTBEHHBIX HayK M TexHoJorui. Kak Ba)KHbI KOJIMYECTBEHHBIN IOKAa3aTellb
MOBBILICHUSI UHTEPECA K MATEMATUKE BBIJACISAECTCS POCT KOJMYECTBA BBIITYCKHHUKOB,
BBIOMPAIOIIINX HAa TOCYJAPCTBEHHOM UTOTOBOM aTTECTAIlMU K3aMEH 110 MaTEMATUKE Ha
npo(UIHLHOM YPOBHE.

OcBoenue mnpenaraemoit IIporpaMmbl  CIOCOOCTBYET —TMOBBIIIEHUIO y
oOy4Jarommxcss ypoBHS MOTHUBAIIMM K H3YUYEHUIO MAaTEMaTUKHU, K MPOJOHKEHHUIO
n3ydeHus: MareMatuku B 10—11 xiaccax Ha yriryOJICHHOM YPOBHE M OPUEHTHUPYET Ha
BBIOOP €IMHOTO TOCYJAPCTBEHHOIO dK3aMeHa 10 MaTeMaTUKe MPO(HUIBHOTO YPOBHSI.
Kpome Toro, ocoenue mnpemnaraemoro B IIporpamme conaepkaHus TO3BOJISET
pacliupuTh Kpyr pEHIaeMbIX MAaTeMaTHYECKUX 3aJad 3a CYET BKIIIOYEHUS
poOJIEeMHBIX, HECTAHAAPTHBIX 3a/1ad, 3aja4 MPUKIATHOTO XapaKTepa, BHIMOIHEHUS
UCCJIEI0OBATENHCKUX PAabOT, B TOM YHCIIE C MEXKIPEIMETHBIM COJIEPKAHUEM, U3YUCHUS
JIOIIOJTHUTEIIBHBIX BOIIPOCOB KaK TEOPETUYECKOT0, TAK U MPAKTUYECKOT0 XapakTepa.

[Ipenycmotpennsie [IporpamMmoit BUbI AEATENBHOCTH — UHAUBUAYAIbHAS W
rpynmnoBasi TPOEKTHass M HCCIENOBaTENbCKas JEATEIbHOCTh — CIOCOOCTBYIOT
Pa3BUTUIO TO3HABATEIbHBIX, PETYISATUBHBIX W KOMMYHUKATUBHBIX YMEHHI
oOyuaroruxcsi. [IporpaMma COOTBETCTBYET HJIie€ PACHIUPECHHS TPUKIATHON
HaIPaBJICHHOCTH Kypca MaTeMaTHKA Ha ypOBHE OCHOBHOTO 00IIEero oOpa3oBaHMUS.
Peanuzanusi kypca CIOCOOCTBYET BBISBJICHUIO TaJaHTIUBBIX M OJAPEHHBIX
oOy4Jaronuxcs, MoAAePKKe X TATAHTOB U PA3BUTHIO CLIOCOOHOCTEH.

B OousblivHCTBE TEM Kypca MpenoiaraeTcsl BbIIOJHEHNE UCCIIEeI0BATEIbCKUX
pabor. YdeOHOEe wHCCleloBaHWE IO MaTeMmaThuke B 7-9 Kiaccax mpejmnosaraeT
MOJIYYCHHUE CYOBbEeKMUE6HO HOBOTO JIJisi O0YJaroIIerocss pe3ysibTara U HalpaBJICHO Ha
dbopMHpOBaHUE MCCIICIOBATEILCKUX YMEHUMN: BIICIICHUE MMPOOIEMbI, OpTaHU3AIMS U
aHaJu3 JAHHBIX, BBIJBW)KCHUE TUIIOTE3bI, MPOBEpPKA THUIOTE3bI, (POPMYJIUPOBAHUE
BBIBOJIOB U MPEICTABICHUE PE3YJIbTATOB HA TPAMOTHOM MAaTEMAaTUYECKOM SI3BIKE.

[Iporpamma MokeT OBITH BOCTpeOOBaHA OOYYAIOIIUMUCS, KOTOPbIE HUMEIOT

HHTCPCC K UBYUCHHUIO MATCMATUKHU, TOTOBATCA K YYaCTHUIO B OJIMMITNAAaX MIKOJbHUKOB



110 MaT€MaTHKE U YIIIyOJIEHHOMY M3YUYEHHUIO0 MAaTEMAaTUKHU HA YPOBHE CPETHETO OOILErO

oOpa3oBaHMUs.

eab u 3a1a4n Kypca

Peanuzanus BHEYpOUHOW JEATENBHOCTH SIBISIETCS HEOTHEMIIEMOW YaCThIO
oOpa3oBaTenpHOTO  TIpollecca, oOecmedwBas B TOM  YHCIE€  BO3MOXKHOCTh
dbopmupoBaHnsS 00pa30BaTEIBHBIX MPOTPAMM PA3IMYHOTO YPOBHS CJIOKHOCTH U
HAIPaBJICHHOCTH C Y4eTOM oOOpa3oBaTENbHBIX MOTPEOHOCTEH M CIOCOOHOCTEM
oOy4Jaronuxcsi, BKI0Yasi 0JIapEHHBIX JACTEH.

Heas Ilporpammbl  —  o0ecreyuTh  HHAWMBHUIyaJIbHBIE  MOTPEOHOCTHU
oOydJaronmxcsi B HM3YYCHUU COJCPKAHWS MaTEMAaTHUKH, BBIXOIAIICTO 3a PaMKH
porpamMmsbl 0230BOI0 YPOBHSL.

3amaum Kypca:

1. TloBplieHWE YPOBHS MAaTEMATHYECKOW TIOATOTOBKH  OOYYaroOIIUXCH,
pa3BUTHE YCTOMUMBOTO HHTEpEca K yueOHOMY mpeaMeTy « MaTemaTrukay.

2. Pa3BuTHE TBOPYECKUX CMOCOOHOCTEH, MPOCTPAHCTBEHHOTO BOOOpaKEHMUS,
TEOPETUUYECKOTO MBIIUICHUS U MaTeMaTHYeCKOW WHTYHUIIMU, YMEHUU pacCykaaTh
JIOTUYECKU U aHAJTU3UPOBATH CUTYAIIHH.

3. VYruybnenue u 3akperieHue 0a30BbIX 3HAHUN, POPMUPOBAHNE YCTOMUNBBIX
HABBIKOB PEIICHUS HECTAaHAAPTHBIX ¥ OJMMITHAIHBIX 3a/1a4, OCBOCHHE HECTAHIaPTHBIX
MIO/IXO/IOB M OPUTHHAIBHBIX PEIICHUH.

4. O3HakoMJICHHME C  JOTOJHUTEIbHBIMU  pasfelaMd  MaTeMaTHKH,
BBIXOISIITUMU 332 paMKi 0a30BOTO Kypca.

5. Bocmnuranue caMmoCTOSTETFHOCTH, HACTOMYMBOCTA U OPTAHU30BAHHOCTH B
XO/JI€ pelICHHsI CTIOKHBIX 3a71ad.

6. Pa3BuTHe HABBHIKOB KOMaHAHOW pabOTHI, JPY>KECKOTO COMEPHUYECTBA H

3I0pPOBOI KOHKYPEHIIMU CPEIN CBEPCTHUKOB.



7. lloaroroBka oOydYarOmMXCsi K Y4YacTUIO B IIKOJIbHBIX, palOHHBIX,
TOPOJCKUX, PETHOHAIBHBIX, BCEPOCCHUHCKUX  OJUMIMAAAX, KOHKypcax H
COPEBHOBAaHUSIX IO MaTeMaTHKeE.

8. lloBbllleHHE YpPOBHS TIPaMOTHOCTH B  00JIaCTU  HMCHOJIb30BaHUS
«MaTeMaTHYeCKUX MaKEeTOB», 00ECIeUnBAIONIMX aBTOMATU3AIIUIO MTPOIIECCOB MOKCKA,
aHanu3a, o0paboTKH, co3JaHus, nepeaaur, Gpopmanuzanuu (B BUIE CTATUYECKUX U
TUHAMUAYECKHUX TPadUKOB, TUArpaMM U MPOYMX BU3YAJTW3AIMi PE3yIbTaTOB aHAN3a
U MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH) B Mpolecce ydyeOHOM AeATeNbHOCTH MpU
M3YyUYCHUN MAaTEMATHUKHU.

9. Pa3BuTHE TBOPUYECKHX CIIOCOOHOCTEH, TEOPETUYECKOrO MBIIIJICHUS Ha
OCHOBE HUCIOJIb30BaHUSI IU(PPOBBIX UHCTPYMEHTOB (B TOM YHCIIE «MaTEMaTUYECKHUX
MAaKeTOB») B 00JIACTU MOJIEIUPOBAHUS, UMHUTAIIMM U WHTEPIpPETalud a0CTPaKTHBIX
MaTeMaTHYECKUX 0OBbEKTOB U 00Pa30B B BUJIC PA3JIMUHbBIX BU3yaIu3aluii (B TOM YHUCIIE
MPOCTPAHCTBEHHBIX OOBEKTOB).

[Iporpamma pazpaboTtaHa C ydyeToM peKOMeHaanuil denepaibHoil padoueit
MporpaMMbl BOCTIMTaHUsA. B 4acTHOCTH, OHA YYHUTHIBAET NICUXOJIOTO-NIEAArOTHYECKHE
O0COOEHHOCTH COOTBETCTBYIOIIEH BO3PACTHOM KATETOPUH 00YUYaIOIIUXCS.

Takum o6pazom, peanuzanus I[IporpamMmbl  COAEHCTBYET TOJNYYEHUIO
CJIEIyIOLIUX PE3yIbTaTOB:

—  JIOCTH>KEHHE oOyyJarommumMucs MJIAHUPYEMBIX JUYHOCTHBIX,
METaNpPeIMETHBIX W MPEIMETHBIX pPE3yJbTaTOB, B T. Y. COOTBETCTBYIOIIUX
yTIIyOJIGHHOMY YPOBHIO M3YUYEHUSI MAaTEMAaTUKH;

—  pa3BUTHE JTUYHOCTU O0yJarOMIHUXCs, GOPMUPOBAHUIO U YIOBJICTBOPEHUIO UX
COIMAJIbHO 3HAYMMBIX UHTEPECOB M TIOTPEOHOCTEH;

— camopeanu3anys  OOydYaloIIMXCSl 4Yepe3 ydacTUE BO  BHEYPOUHOMU
NEATEIbHOCTH.



MecTo kypca B 00pa3oBaTeJIbHOM Mpolecce

Bo ®I'OC OOO nns o06s3aTe’nbHOTO OOy4YEHHUS YTBEP)KIEHBI JBa YPOBHS
OCBOEHHUA paboOUYuX MpOrpaMMm MO MaTeMaTUKe: 0a30BbIM U yIITyOJIEHHBIN, HAUMHAS C
7 xmacca. ComepkaHwe TporpaMMbl IO MaTeMaTuke (yriayOJeHHBIM YpPOBEHB)
HalpaBJ€HO HAa  YJOBJIETBOPEHHE TMOBBIIMICHHBIX 3alpPOCOB  OOydaroUuXcs,
CTpeMsIIIUXCS K 0oJiee NTyOOKOMY OCBOEHHUIO TIPEIMETHBIX pe3ylibTaToB. [Iporpamma
Kypca BHEYPOUHOH JIeATeTbHOCTH « TpyHbIe BOIPOCH MaTEMAaTUKW HaIlpaBicHa Ha
pacIIMpeHre 3HAHUM 00yYarolMXcsl 0 MaTeMaTUKe JJIsl KJIacCOB C 00s3aTeIbHbIM
0a30BbIM YPOBHEM OOyUEHHSI MAaTEMATHKE.

TemaTuueckoe MmIaHUPOBAaHUE B MPOTPaMMe Kypca BHEYPOUHOM JESITEIbHOCTH
«TpynHple BONpPOCHI MAaTeMaTUKW» COCTaBICHO TaK, 4YTO paclpeleseHue
COJIep KaTeNIbHBIX Pa3/IeJIOB B HEM CHHXPOHU3UPOBAHO C 0053aTEIHHOM MporpaMMoit
0a30Boro ypoBHs. Peanuszanus copepanus npemiaraetcss B Gopmax, OTIMYHBIX OT
ypouHbIX. CleayeT OTMETUTh, YTO JIaHHBIA KYpC B OCHOBHOM IIKOJIE€ BBICTPAUBACTCS
HE TOJIBKO Ha paCIIMPEHUH MATEMAaTHYECKOTO COAepKaHns 0a30BOr0 YpOBHS, HO M Ha
MOBBIIIEHUH YPOBHSI CJI0KHOCTH 3a/1a4, IPEIJIaraeéMbIX JJIs PEIICHHUS.

Pabouast mporpamma Kypca BHEYPOUHOH NEATEIbHOCTH «TpyIHBIE BOMPOCHI
MaTeMaTUKW» NpedHa3HaueHa [Jis pealn3alud B 7—9 Kjaccax W HampaBjieHa Ha
JOCTIKEHHE OOYYarOIIMMUCS TUIAHUPYEMBIX pe3yibTaToB. llociemoBaTenbHOCTD
M3Y4YEHUSI TE€M Kypca COBMAJAaeT IO BPEMEHU C HU3YYEHUEM Kypca MaTeMaTHUKH
(aireOpsl ¥ TEOMETPHUU) OCHOBHOM IIKOJBI 0a30BOrO YpOBHS, BCE TEMBI IO
BO3MOYKHOCTH CUHXPOHU3UPOBAHBI C 0a30BbIM KypCOM MaTeMaTUKHU MO kinaccam. Tembl
1o anredpe U reOMETPUH YEPEAYIOTCS, YTO MO3BOJISIET MAKCUMAJILHO MPUOIM3UTh UX
10 BpEMEHU M3yUYEHUs K OCBOECHHUIO 0a30BOr0 Kypca.

[Tpu peanuzaruu [Iporpammel nepBas 3agada yYUTENIsS COCTOUT B TOM, YTOOBI
co37aTh HEOOXOAUMBIE YCIOBUS JJIsl IPUOOPETEHUS U Pa3BUTHUSL YMEHHM, CBSI3aHHBIX C

IMPOBCACHUCM HUCCIICIOBAHUN HAa MAaTEMaTUYECKOM COACPIKAHNU. I[J'I?I PCUICHUA ATOM



3amayu B [Iporpamme 0003Ha4€HO MECTO U CPOPMYITMPOBAHBI TEMBI JI POBEICHUS
UCCIIEIOBATEIBLCKUX padoT.

Bropas 3agaya yunrens no peanusanuu [IporpaMmel cBsi3aHa ¢ BO3MOKHOCTBIO
co3faTh YCJIOBHS JUIsi OOpaOOTKM U TMpeACTaBiIeHUS HHPOpMALMA HAYyYHOTO
coliepkaHusi (B TOM YHCIE C MCIOJIb30BAaHHEM U(PPOBBIX HUHCTPYMEHTOB) TIpU
OpraHv3alld WHAWUBUIYaIbHON W TPYNIOBOM NPOEKTHOM AeATeNbHOCTH. [l
YCIICIIHOM pEaJM3alMM  CIEHApUEB IPOEKTOB PEKOMEHAYETCS HCIOJIb30BAThH
MEePCOHAIBHBIE KOMITBIOTEPhl C YCTAaHOBJICHHBIMU OQUCHBIMH MpOTpaMMaMU U
JTOCTYNOM K ceTd MHTepHeT (KaKk MUHUMYM OJIMH KOMIIBIOTED VISl KaXKIO0W TPYIIIHI).

@DopMbI  IEATEABPHOCTH OOYYAIOMIMXCA TPEIyCMaTpPUBAIOT aKTUBHOCTh U
CaMOCTOATEIbHOCTh, COYETAIOT MHIUBUYAJIbHYIO U TPYIINOBYIO PabOTy, OTIMYAOTCS
OT YPOYHBIX 0oOJiee MIMPOKUM HCIOJIB30BAHUEM HCCIIEIOBATEILCKON U MPOEKTHOU
JEATEeIIbHOCTH, PEIICHUEM HEeCTaHJIApTHhIX 3amad W jAp. CTpyKTypuUpOBaHHE
TEeMAaTUYECKOro IUIaHUpOBaHUsI B IIporpaMme COOTBETCTBYET MOPSIAKY H3YUYCHUS
Pa3/esioB U TEM aJIreOphl U TEOMETPUM B OCHOBHOM IIKOJIE Y TEM CaMbIM 00€CIeurnBaeT
IIPEEMCTBEHHOCTh YPOYHOM U BHEYPOUHOU JEATEIIBHOCTH.

Peanuzamus Ilporpammbl  mpeamnofiaraeT Cco4YeTaHUE PA3IUYHBIX  (PopM
IPyNIoOBOM pabOThI (AUCKYCCHUS; MATEMAaTUUECKOE COPEBHOBAHUE; TPAKTUKYM; BHIOOD
TEMbI MPOEKTa, MIIAaHUPOBaHUE PadOT, pacHpelereHrue pojei, B3aMMOOLEHKa TpU
BBITIOJTHEHUU TPYIIOBBIX MPOEKTOB W HCCIICIOBAHUN) U WHIWBUAYAJTbHOU pabOThI
(BBITIOJIHEHUE WHIWBUAYAJbHOIO MCCJIEIOBAHUS, B TOM YHUCJE C HUCIOJIb30BaHUEM
U(POBBIX HMHCTPYMEHTOB; TMPOBEJACHHE YCTHOTO OOOCHOBAaHHS TIPH PEIICHUU
HECTAHJAPTHBIX 3aJay, 3aJlad MOBBIIIEHHOTO YPOBHS CJOXXHOCTH; MOCTPOCHHE
MaTeMaTUYECKUX MOJENEH, WX HUCCIEI0BAHUE; HHTEpHpeTalus MOJTYYEHHbBIX
pPe3yJIbTaTOB MPH PEIICHUH 3a71a4 ¢ MEKIIPEIAMETHBIM U MPAKTUYECKUM COJICPIKAHUEM;
MOUCK, HWHTEpOpeTanus, MNpeoOpa3oBaHUE U MPUMEHEHHWE MaTeMaTHYeCKOu
uH(pOpMAaIMU; CaMOCTOSITEIbBHOE OTKPBITUE HOBOTO MaTEeMaTHYEeCKOro (akra).

Hcnonp3oBanue Takux (GopM pabOThl MOMOTAET Pa3BUBATh Y 00yYaIOIIUXCS, C OJHON



CTOpPOHBI, HAaBBIKM BOCHPHUATHS HOBOM HH(OpMALUMU MpU pa3audHbIXx (opmax ee
MoJla4yM, a ¢ APYTroil CTOPOHBI — AKTUBHOCTh, CAMOCTOATEILHOCTh U CIIOCOOHOCTh K
TBOpuecTBY. OcBoeHue [Iporpammel JOJDKHO IONOJHATH U Pa3BUBATh 3HAHUS H
yMEHUsSI 00yYarolKXcsl B 001acTH MaTEMaTUKHA, OPUEHTHPOBATh UX HAa 00y4YeHUE B
CpeIHEN WIKOJE B KiaccaX, MNPEeIyCMATPUBAKOIIMX OCBOCHHE MAaTEMAaTHUKA  Ha
yIiyOJIGHHOM YpOBHE, B YAaCTHOCTH TEXHOJIOTMUECKOTO0 Mpoduis, a Takke
CIIOCOOCTBOBATH COIMATBHOMY (hOPMUPOBAHUIO JIMYHOCTH O0YUYAIOIIHUXCS.

[Tporpamma kypca paccuntana Ha 102 gaca B TedeHHE Tpex JeT OOyqIeHHS B 7—
9 knaccax (34 Jaca B KaXJI0M KJIacce) MpHU MPOBEJICHUH 3aHITUN OJWH pa3 B HEJEIIO
no 1 akagemuueckomy yacy kaxzaoe.llenecooOpasHbIM sIBIsS€TCS YyepeloOBaHUE TEM
3aHATUH C aNreOpanyeckuM U T€OMETPUUYECKUM COJCPKAHUEM.

B 3aBUCMMOCTM OT KOHKPETHBIX YyCJIOBHMM peamusauuu IIporpammsl  u
KOJIMYECTBa OOYyYaroIIMUXCs JOIMyCKaeTcsl (GOpMUpPOBAaHUE TPyNH H3 OO0yYAIOMIMXCSA
pa3HbIX KJIACCOB B Ipejeiax 0Hoi nmapasienu. [IporpaMmma MOXeT peaau30BbIBAThCA
o0pa30oBaTeIbHON OpraHu3aluell CaMOCTOATENbHO JTMO0 HAa OCHOBE B3aUMOJICUCTBUS
C IpyTUMH OpraHu3alUsIMHU, OCYIIECTBISIOIUMHU 00pa30BaTEIbHYIO JIEATEIbHOCTb.

[To ycMOTpeHUI0 yuuTesnsi HEKOTOPhIE 3aHATHSI MOTYT OBITh MCKJIIOUYEHBI WU
3aMeHeHbl. Pekomenayercs BkiOuuMTh B [IporpamMmy pervoHajibHbBI KOMIIOHEHT:
OKCKYpCUM Ha TMPEeANpUsTHs, B PErHOHAIbHbIE MY3€H, BY3bl TEXHUYECKOU
HaIpaBJIEHHOCTU JUIsl TOBBIIICHUS HMHTEpeca OOydaroumxcs K MPaKTHYECKOMY
U3YUYEHUIO IPOQECCuil, CBA3aHHBIX C MATEMATUKOM.

COJAEPKAHUE OBYYEHUA

7 KIIACC

uieMeHThI HCcTOpUU. O0mMe NoHATUA reoMeTpun. OCHOBHBIE (PUTYPbI

Hctopust BOSBHUKHOBEHUS U pa3BUTUA reoMerpud. [lonsatus: akcuoma, Teopema,
CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO, onpeaeneHue. IHCTpyMEeHThI A1l U3MEPEHUN U

NOCTpOeHUH. B3auMMmHOe pacronoXkeHue ToueK Ha npsAMon. M3mepeHue IIMHbBI
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OTpE3Ka, pACCTOSTHUE MEXKAY TOUuKaMu. B3auMHoe pacnosioxkenue npsmeix. JlIomanas.
Bunel nomaneix. Jiimaa nomanoi. MHoroyronsHuku. [lepuMerp MHOTOYTrOJIbHUKA.

[ToHsITHE O BBIMYKJIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.
Yucaa v BbIuucaeHus. Jle1umMocTb

[lpuznaku nenuMoctu: (HOpMyIUpOBKAa W JIOKa3aTelabCTBO. PemieHue 3amadq
NOBBIIIEHHOM  CIIO)KHOCTH  HA  J€IMMOCTb. PeleHue  CIOKETHBIX — 3a7ad
apu(pMETUYECKUM METOJIOM.

Hccneoosamenvckas paboma: NeIMMOCTb U €€ CBOMCTBA.
AnredpanvyecKue BbIPpAKEHUSA

CreneHu, MHOTOWIEHBI, MpPeoOpa30OBaHHE MHOTOYJICHOB, JIEUCTBUSA C
MHOrowieHamMu. MHorousieH cranaapTHoro Buaa. CreneHb MHorowieHa. KopHu
MHOTOWIeHa. HaxoxaeHne kopHern MHOrodiieHa. Jloka3aTeabCTBO TOXKIECTB. Pa3Hbie
MOJIXOJIBI K JJOKA3aTEIbCTBY TOXIECTB.

Hccneoosamenvckas paboma: Kak HAMTH KOPEHb MHOTOWJICHA?

Tpeyroabuuxku. IIpu3zHaku paBeHCTBAa TPEYIr0JIbHUKOB

TpeyronbHuku. PaBHBIE TpeyroabHUKM B TEOMETPUUYECKUX KOHMUTYpaLUSX.
[Ipu3Hakn paBeHCTBAa TPEYTrOJbHUKOB. [Ipu3Haku paBeHCTBA MPAMOYTOJIBHBIX
TPEyroJbHUKOB. [IepneHIuKyIsp 1 HAKIIOHHAS.

YpaBHeHHs U CHCTEMBbI YPaBHECHUM

Jlunelinble ypaBHEHHS U X cucTeMbl. OmpeaeneHrue yuciaa KOpHEH JTUHEWHOTO
ypaBHEHHUs. PenieHune JIMHEWHBIX YpaBHEHUHN, COAEPkKALIMX 3HAK MOIyJjs. Pemenue
JVHEMHBIX YpaBHEHUN C napaMmeTpaMu. PermieHune cucTteM JIMHEHHBIX YpaBHEHUU
pPa3HBIMH METOAAMMU.

Uccneoosamenvckass paboma: JNVHEHHBbIE YpaBHEHUS, COJAEpXkallhe 3HaK
moaynsi. [TocTtpoeHus ¢ momoIiplo UpKyIst U auHelkn OOOCHOBaHUS TIPOCTEUIITHX
ITIOCTPOECHUH, JTAIIbI 33Ja41 HAa IOCTPOCHMS, PELIEHUE 3a/1a4 HA ITIOCTPOCHUE LIUPKYJIEM

U JTUHEUKOU.



OceBasi cummeTpus

Durypsl ¢ oceBo cuMMeTpUen. IIpuMepsl CHMMETPUHN B OKPYIKAOIIEM MUPE.
IIpoexm: cUMMETpUS B OKPYKAIOIIEM MUPE.

MHOroyrojibHUKHU U reOMeTpu4ecKHe HepaBeHCTBA

CyMMa BHYTPEHHHX YyIJIOB MHOTOYI'OJIbBHHKAa W BHEIIHMX YIVIOB BBIIYKJIOIO
MHOTOyTobHUKA. COOTHOLIEHUS MEXAYy CTOPOHAMH M yIJIAMU TPEYrOJbHUKA.
HepaseHcTBo TpeyrosnbHuka. HepaBeHcTBO 0 mymmHe jiomaHoi. HepaBeHCTBO Mexny
MEPIECHANKYJISIPOM U HAKJIOHHOW. PaccTossHME OT TOUKH J0 IMPSIMOM.

Hccneoosamenvckas paboma: TEOMETPUUECKHE HEPABEHCTBA.

DOyHKUIMHA

[Touck obnactu onpeaeneHus ¥ MHOXKECTBA 3HaueHUH (yHkuuu. Mcnons3oBanue
pa3nuYHbIX CHOCO0OB 3aaHusi (yHKUMHU. Vcnoiap30BaHHE CBOMCTB (PYHKUMN IS
aHanu3a TrpadUKOB peajbHBIX 3aBUCUMOCTEW (HyJIW (QYHKUHH, TPOMEKYTKU
3HAKOMIOCTOSIHCTBA (PYHKIMHU, MPOMEXKYTKH BO3pacTaHUsi M yObIBaHHS (DYHKIIHH,
HaumOoJplIee M HauMeHbllee 3HadeHus (QyHkuuu). ['paduku, KycoyHo3agaHHbIE
(GyHKLHU.

Hccneoosamenvckas paboma: cpaBHEHUE CBOMCTB (PYHKIMU U UX IpaQHUKOB B

3aBUCUMOCTH OT apaMeTPOB.

I'eomeTpuyeckune mecta ToYeK

B3anmHOe pacnosiokeHHne OKPYKHOCTH M NpsAMoi. IIpumMepsl reomeTpudeckux
MECT TOYEK Ha INIOCKOCTH. MeETOJ T€OMETPUUYECKMX MECT TOYEK IPU PELICHUU

TCOMCTPHUYICCKHUX 3aaa4.

8 KUIACC

YucJsa v BIYUCICHUA

KBampaTHbIil KOpeHb. BrinosHeHne onepanuii ¢ ppalMOHAIBHBIMU YHCIIAMM.

AsreOpandecKkue BbIPaKeHUS
JpoGHo-panmoHaibHble BhIpaxeHusl. CTeneHu. BhIoIHeHHe TOXAECTBEHHBIX

npeoOpa3oBaHUil palMOHAIBHBIX BBIPAXKEHUH.
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LenTpanbHasg cuMMeTpUs

dopMyIupoOBKa ONPEAECITICHUS 151 JI0KA3aTeIIbCTBO CBOICTB
LEHTPaTbHOCUMMETPUYHBIX (DUTYD.

Jlenenue oTpe3ka Ha paBHbBIC YaCTH C TOMOIIBIO LIUPKYJISI ¥ JIMHEHKH.

Hccneoosamenvckas paboma. CBOWCTBA IICHTPATbHO-CUMMETPUYHBIX (PUTYP.

IIpoexm: neHTpalibHasi CHMMETPUS B OKPYKAIOIIEM MUDE.

YeTbIpéxyroJbHUKH

[Tapannenorpamm, ero mpu3Haku u cBoicTBa. [IpsimoyronsHuk, pom0, KBaapar,
uX npusHaku u cBoictBa. Tpanenus. PaBHoOenpenHas Tpameuwus, €€ CBOICTBa U
npu3Haku. CpeaHssi TMHUS TPEYroJIbHUKA U CpelHss JUHMS Tpaneuud. CBONCTBA U
MPU3HAKH CHEIUAIbHBIX BUIAOB YETHIPEXYTOJIHHUKOB.

Hccneoosamenvckas paboma: 3HaKOMbIE U HE3HAKOMBIE YETBIPEXYTOIBHUKH.

YpaBHeHMs U HEPABEHCTBA

Onpenenenue paBHOCWIBHBIX YpaBHeHUM. [I[puMeHeHre CBOMCTB YpaBHEHUN C
oAHOM mnepeMeHHOW. OrnpeneneHue KOJWYecTBAa  JACHCTBUTENBHBIX  KOpHEH
KBaJPaTHOTO ypaBHEHUs. Perienne ApoOHO-palMOHAIbHBIX YPaBHEHUH, CBOASIINXCS
K JIMHEMHBIM WM K KBAJPAaTHBIM YPAaBHEHUSM, HMCIOJIB30BAHME METOAA 3aMEHBI
nepeMeHHoOU. PernieHune TEeKCTOBBIX 3a7ad ajlreOpanyeckuM CIOocOOOM: MEpexoi OT
CIIOBECHOW (hOPMYJIMPOBKM YCJIOBUS 3ajaud K anreOpandyeckod MOJeNd IyTeM
COCTAaBJICHUsI YPAaBHEHMs; PEIICHHE COCTABJICHHOIO YPAaBHEHUS; HWHTEpIIpETaLs
pe3ynbrata. ['paduueckas naTeprpeTanys ypaBHEHUN ¢ IByMsl IEPEMEHHBIMH.

Pemenne cucrem ypaBHEHHI, B KOTOPBIX OJHO M3 YPAaBHEHHUU HE SBIISCTCS
JuHeNHbIM. ['paduyeckas HHTepHpeTalusi pelIeHus YpaBHEHUS C  JIBYMs
MIEPEMEHHBIMU U CUCTEM YPaBHEHHUH C JBYMs NEPEMEHHBIMU. PerieHne HeITMHENHBIX
HEPABEHCTB U UX CUCTEM. Pelienne HepaBeHCTB, COAEPIKAILNX 3HAK MOYJIS.
N3006paxeHue penieHnsi HepaBeHCTBA C OAHOM MEPEMEHHOM U CUCTEMbI HEPaBEHCTB Ha

KOOpI[HH&THOfI HpHMOﬁ, 34dllMCh pCHICHUA C IMMOMOIIBIO CHMBOJIOB. HepaBeHCTBO C
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IBYMs TepeMeHHbIMU. ['paduueckuil MeTo/ pelIeHus] CUCTEM HEPaBEHCTB C JBYMS
IEPEMEHHBIMH.
Hccneoosamenvckas paboma. paBHOCUIBHOCTD U CIIE/ICTBUE.
Hccneoosamenvckas paboma. rpapuueckas HHTEPIpPETAlUs YpPaBHEHHHM C
JIBYyMsI TIEPEMEHHBIMHU.

Uccneoosamenvckasa paboma: rpadUUECKU METOJ PpEUICHUs CHCTEM

HCPABCHCTB C ABYM:A IICPECMCHHBIMU.

IIpeoOpa3zoBanue moaooust

[IpeoOpazoBanue nonodus U nogoOHbie ¢urypbl. COOTHOLIEHUSI B MOJA00HBIX

dburypax.

Hccnedosamenvckas paboma: uto Takoe ppakran?

Jloka3aTe/ibCTBA HEPABEHCTB

O1ieHKa 3HaYEHUS BBIPAXKEHHS C UCTOJIb30BAHUEM HEPABEHCTB.

[IprMeHeHne CBOMCTB HEPABEHCTB B XOJI€ PEILICHHUS 3a1a4.

OnpeneneHue paBHOCUIBHBIX HEPABEHCTB.

JlokazaTenbCTBO HEPABEHCTB.

Penrenne TEKCTOBBIX 3a/lad C MOMOIIBIO JIMHEHMHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM.

Hccneoosamenvckas paboma: NTMHESHHOE HEPABEHCTBO C OJIHOM IMMEPEMEHHON ¢

apaMeTpoOM.

IIpsimoyroJjibHbIe TPEYTrOJIbHUKH

Teopema Ilucdaropa m e€ nmpruMeHeHUE MPHU PEIICHUWU NMPAKTUUECKUX 3aiad.
Jloka3aTenbCTBO  COOTHOLIEHUM MEXAY MPONOPLUHOHAIBHBIMM  OTpPE3KaMH B
PSIMOYTOJIBHOM TPEYroJIbHUKE (BBICOTA, MPOBEAEHHAS U3 BEPIIMHBI IPSIMOTO yTJa;
METPUYECKHUE COOTHOIlEHHUs). [IprMeHeHHMe COOTHOLIEHUH MpU  pPEIlICHUU
TreOMETPUUECKUX  3ajJady. [pUroHOMeTpuyeckue  (yHKUMH  OCTpOro  yria

PSIMOYTOJIBHOI'O TPEYTOJbHUKA (CHHYC, KOCHHYC, TAHI€HC, KOTAHI'€HC). 3HAaYEHUs
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TpUTOHOMETpHUeCKUX QyHKkumi s yrioB 30°, 45° 60°. Pemenwe 3amgad c

MCITOJIb30BAHUEM TPUTOHOMETPUYECKHUX (DYHKIIHIA.

IIpakmukym: penieHue NpaKTUKO-OPUEHTUPOBAHHBIX 33/1a4.
Mamemamuueckoe copesHogaHue: PEIICHUE 3a/1a4 Pa3HBIMU METO/IaMH.

DOyHKIUU
ITouck obmactu omnpeneneHuss W MHOXKECTBAa 3HaueHUM ¢yHKuuu. ['padux

¢byukuu k/x. dynknus suaa (ax + b)/(cx + d).

Yncsia v BBIYMCJIEHHS: 1€TUMOCTh

®opMyJIMpOBKa OMNpEEIeHUs JIEIUMOCTH HAlENo, YUCEeN, CPAaBHUMBIX IO
JAHHOMY MOAYJ0. BbllonHeHne peneHuss ¢ ocTtatkoM. Jloka3aTenbCTBO |
MIPUMEHEHUE CBOMCTB CpPaBHEHUN MO MOIyir0. HaxokneHue oCTaTKOB CyMMBI H
MPOU3BEACHUS 110 JAHHOMY MOJIYJIIO.

Hccnedosamenvckas paboma: NeIMMOCTb.

9 KJIACC

YpaBHeHMs U HEPABEHCTBA

bukBanpaTtHbie ypaBHeHMs. MeToIbl paBHOCUIIBHBIX MPE0Opa30BaHUM, 3aMEHBI
NEpEeMEHHOM, rpad)uyecKoro MeToAa Npu peuieHur ypaBHeHUM 3-i U 4-i cTeneHei.
Pemiennie HepaBeHCTB, coAepKallMX 3HaK MoxyJyis. HepaBeHCTBO ¢ OByMs
nepeMeHHbIMU. [Ipumenenue rpaduyeckoro MeTo/ia peieHus CUICTEM HEPABEHCTB C
JIBYMsI NepeMeHHbIMU. Pemenne npoOHO-pallMOHaNbHBIX YPAaBHEHUN U HEPAaBEHCTB.
[Toctpoenue rpaukoB ypaBHEHHH, B TOM 4YHCIIE C MCIOJB30BAHHEM IHM(PPOBBIX
pecypcoB. [IpuBoauTh rpaguueckyto HHTEPIPETALMIO PEIICHUS YPaBHEHHUS C IBYMs
NIEPEMEHHBIMHU M CHCTEM YPAaBHEHHUH C IBYMsI IepeMeHHbIMU. VccnenoBanue cucrem
HEJIMHEWHBIX YPABHEHUH ¢ mapaMeTpoM. PellieHre HepaBeHCTB C ABYMsI IEPEMEHHBIMU

H NX CUCTCM.
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Hccnedosamenvckue pabomwi:  pelIeHWE 3aJa4 C  IapaMeTpamMu  —
aNredpandecKuM METOIOM; TpauuecKuM METOIOM.

Pemenue TPEYIroJbHUKOB

Teopema cHHYCOB M TeopeMa KOCHHYCOB, MX IIPUMEHEHUE IIPU PELICHUU
TPEYTOJbHUKOB 17§ IIPAKTUYECKUX 3a/1a4. CooTHolIeHus MEXKITY
TpuroHoMerpuueckuMu  ¢yHkuusMu. [lpocteitiime  GopMynsl  NpUBEACHMUS,
BBIBOJMMBIE M3 T€OMETPUYECKUX cooOpakeHuil. HaxoxxaeHue pannyca onmvcaHHOM

okpyxkHocTH. ®opmyna ['epona. @opmyJia MIOMIAAHN BBIMYKIOTO YETHIPEXYTOIbHUKA.

HpaKmukyM PCHICHUC TCOMCTPHUICCKUX U IIPAKTHKO-OPUCHTHUPOBAHHLIX 3a1a4

Pa3HbIMH MCTOJAaMMU.

Aure0panvecKue BbIPAKECHUSA

Crenenp ¢ paOHAJIbHBIM ITIOKA3aTEIIEM.

Onpenenenne KOpHs N-U CTENIEHU U CTENEHU C PAlMOHAIIBHBIM [T0KA3aTEJIEM.

[Iprumenenue omnepanny W3BICYEHUS KOPHSA N-U CTENEHH, UCIONBb3YysS IpHU
HEOOXOJMMOCTH KaJbKyJIATOp. BbluncneHne 3HaueHHs CTENEHH C palOHaJIbHBIM
nokaszareseM. OIeHKa 3HAYEHUH KOPHS N-il CTENEHH, 3HAYEHUE CTENEHH C
palroHaIbHBIM [TOKA3aTeIeM LEJILIMU YUCIaMU U IECATUYHBIMU Jpo0siMu. CpaBHEHHE
U YIOPSAOYMBAHUE PALMOHAIBHBIX W HMPPALMOHAIBHBIX YHUCEJ, 3allMCaHHBIX C
IIOMOILIBIO KOPHS N-1 CTENIEHU, CTEIEHU C pALMOHAJIBHBIM IT0OKa3aresieM. BeinoiHeHue
TOXJIECTBEHHBIX MPE0OPA30BAHUI BBIPAKEHUM, COJAEPKAIIMX KOPEHb N-il cTeneHwu,

CTCIICHL C PAallMOHAJIbHBIM ITOKA3aTCIJICM.

Ioxo0ue TpeyroibHNKOB

TeopeMbl 0 TPOU3BEICHUN OTPEZKOB XOPA, TEOPEMBI O MPOU3BEACHUH OTPE3KOB
CEeKyIlIMX, TeopeMa O KBaJpare KacarelbHOM, Teopembl YeBbl u MeHenas.
HccnenoBanre, B TOM YHCIE C TOMOIIBIO IM(GPOBBIX PECYpPCOB, H3YYaEMBIX

KoHurypauuii. [[puMeHeHre JaHHBIX TEOpEM NPHU PELICHUU T€OMETPUIECKUX 3a/1ad.
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3HaKOMCTBO C TMOHATHUEM TOMOTETUH, C €ro NPUMEHEHUEM, B TOM YHCIE B
MPAKTUYECKUX CUTYaIUSIX.
Hccneoosamenvckasn paboma (C UCTIONB30BaHUEM POTPAMMHBIX CPEJICTB):

TOMOTETHSA U €€ CBOUCTBA.
DOyHKUNHA

[lonste «pynkuus». IlpuMeHnenue cBONUCTB GYHKIMI: HyIu (QyHKUIUH,
IPOMEKYTKH 3HAKOIOCTOSIHCTBA (DYHKIMH, MPOMEXKYTKH BO3pAcTaHUS U yOBIBaHUS
(GYHKIUM, YETHbIE M HEYETHbIE (PYHKLIMH, HauOoJsblliee M HAaUMEHbBIIEE 3HAYCHMUS
¢yHkuun npu pemeHun 3aaad. [loctpoeHue rpadukoB (yHKIUH € HOMOIIBIO
npeoOpa3oBaHuil BUJIA:

f(x) =(x) + a; 1(x) = f(x + a); 1(x) = kf(x), £(x) >f(| x [), f(x) = [ {(x) |.

Pacnio3naBanue cTeneHHbIX (QYHKIUH M IOCTPOEHHE JCKU30B TIpadUKOB
CTENEHHbIX (QYHKIMI ¢ HaTypaJbHbIMU IOKa3aTeNIIMA PpPa3HOM YETHOCTH.

Hcnonb3oBaHue CBOMCTB TIpaUKOB CTENEHHbIX (YHKIMI C HaTypaJlbHbIMU

, 3
MOKa3aTeNIIMU MpH pereHnn 3aaa4. [loctpoenue rpaduxkoB GyHKIUN Y Vx v \f'r—’_'-“,
y=1x].
Hccneoosamenvckasi paboma: mnoBeneHue (QyHKUMM U ee Trpaduka B

3aBUCUMOCTH OT IapameTpa.

MeTtoa koopauHAT

[TapamyienbHOCTE W MNEPHEHIUMKYJISAPHOCTh  OPSMBIX  (Yepe3  YIJIOBOM
kodhpurmeHT).

Haxoxnenue nepeceyeHnii OKpy>KHOCTEN U NPSIMBIX B KoopanHaTtax. @opmyna
paccTosiHUs OT TOYKHA 10 INpsMou. Ilnomane napasienorpaMma B KOOpAUHATAX,
NOHATHE 00 OpHEHTUpPOBaHHOU momanu. [IpuMeHeHne MeTona KOOpAUHAT B
MIPAKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUECKHUX 3a/1a4ax, UCCIEAOBAHNE TPUIIOKECHHUS
METO/Ia KOOPAMHAT B BRIUMCIUTEILHOW MaTeMaTHKE U UH(POpPMATHKeE.

Uccneoosamenvckas  paboma:  pelieHHe  NPaKTUKO-OPUEHTHUPOBAHHOMN

FCOMCTpPI‘IGCKOﬁ 3aa4u MCTOAOM KOOpAHWHAT.
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IIpaBuiabHBbIEe MHOTOYTOJILHUKH. OKPYKHOCTH U MHOTOYT OJIbHUKH

[loHsiTHE TPAaBHILHOTO MHOTOYTOJbHUKA. DOpMYyNBl UISI  BBIYHACIICHHS
DJIEMEHTOB TMPABWJIBHBIX MHOTOYTOJBHUKOB (CTOpOHA, paguyc BIHCAHHOH U
ONMCaHHOW OKPY>KHOCTEH). BbIBO (hopMyT ITHMHBI OKPYKHOCTH U TUTOIIAIN KpyTa.
JlnuHAa IyTM OKPY)KHOCTH, paauaHHas Mepa yria. [lmomanpk kpyra W IUIONIAab
KPyTOBOTO CEKTOpa. BBIYHCIICHHE MEepUMETPOB U IUIOMAACH CIIOXHBIX (Hryp,
BKJTFOYAIOITNX 3JIEMEHTHI KpyTa.

CamocmosamenvHoe omkpvlimue: Kak HaWTH MEPUMETP U IUIONIA/Ib CIOKHOM
burypsi?

IIpakmukym: pemieHue 3a7a4 MOBbIIIEHHOW CJI0KHOCTH.

YucaoBblie MOCJAeT0BATEILHOCTH | nporpeccumn

Onpenenenue BHUJIOB TOCJIEIOBATCIbHOCTEH: OTpaHUYCHHAs
MOCJIE/IOBATCIIbHOCTD, MOHOTOHHO BO3pacTaromas (yObIBaroIasn)
nocieaoBaTeIbHOCTh. [IpencraBieHne 0ECKOHEUHBIX IEPUOANYECKUX ApOOCH B BUJIC
OOBIKHOBEHHBIX. 3HAKOMCTBO C ITOHSATHEM CXOJHMMOCTH ITOCJICIOBATEIBHOCTH,
HaXOXXJICHUE CYMMbl OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKON MpPOrpecCum.
[IpumeHeHne MeTo1a MaTEMaTUYECKOM UHAYKIIHNH.

Hccneoosamenvckas paboma: TIOBEICHHE TIOCIIEIOBATEIIBHOCTEH — oT

T'UIIOTE3hI 40 A0KAa3aTCIbCTBA.

JIBHKEHUA TUIOCKOCTH

entpanpHas cummerpus. lLlenTtpanpHO-cuMmMmeTpuuHbie ¢Gurypsl. [loBopoT.
OceBag cummerpus. PUrypel, CHUMMETPUYHBIE OTHOCHTEIIBHO HEKOTOPOH OCH.
[TapannensHbiii iepeHoc. [loHsTue OBMXEHUS M ero cBoiicTBa. PaBeHCTBO uryp.
IIposiBeHHUsT CUMMETPUM B NPUPOJE, KUBOIMUCHU, CKYJIBOTYPE, apXUTEKTypeE.
Komno3zunmu aBmwxeHuilt (mpocredimue mnpumepsl). [IpumeHneHue B pellieHUd
FeOMETPUYECKUX 3a1a4.

HUccneoosamenvckasa paboma (¢ UCHOIB30BAaHUEM MPOTPAMMHBIX CPEJICTB):

KOMIO3UIINS NBUKEHUH.
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MJIAHUPYEMBIE PE3YJbTATHI OCBOEHUS KYPCA BHEYPOUHOM
NAEATEJBHOCTU «TPYJAHBIE BOITPOCBI MATEMATUKW»

Peanu3zanus nporpaMMbl Kypca BHEYPOUHOU AesTeNbHOCTU « TpyIHbIE BOIPOCHI
MaTeMaTUKW»  HalpaBieHa Ha oOO0ecleYeHUue JOCTUKEHUs  o0ydarouuMucs

JIMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPCAMCTHBIX 06p330BaTeJ'IBHBIX PE3YyJIbTATOB.

JINYHOCTHBIE PE3YJIBTATDI B yactu:

— NATPHOTHYECKOTr0 BOCIUTAHMSA: NPOSIBICHUE MHTEpPECa K IMPOILUIOMY U
HACTOSINIEMY POCCHUMCKONM MAaTE€MaTWKHW; IEHHOCTHOE OTHOIICHUE K JIOCTUXEHUSIM
POCCHICKMX MATEMATUKOB U POCCUUCKONW MAaTEMAaTHYE€CKOW IIKOJIbI, K UCITOJIb30BAHUIO
ATUX JOCTHKEHUH B JIPYTUX HAayKaxX W MPUKIAIHBIX chepax;

— TIPa!XIAHCKOI0 U JYXOBHO-HPABCTBEHHOI0 BOCIHMTAHHUA: TOTOBHOCTh K
BBITIOJIHEHUIO 00SI3aHHOCTEN TpakIaHWHA W pealu3alliy ero Mpas; Mpe/ICTaBIeHUE O
MaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUIA,
MpOIEAYp TPAKIAHCKOTO OOIIeCTBa (HampuUmep, BBIOOPHI, OMPOCHI), TOTOBHOCTh K
OOCYXIEHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM TMPUMEHEHUEM
JOCTUKEHUM HAyKH; OCO3HAHUE BAXKHOCTH MOPAJIBHO-3TUUECKUX MPUHIUIIOB B
JESTEIBHOCTH YUYEHOI0;

— TPYAOBOr0 BOCHHMTAHHWS: YCTAaHOBKA HAa AKTUBHOE yYacTHUE B PEUICHUU
MPAKTUYECKUX 3aJad MaTEMAaTHYECKOM HAaMNpaBJICHHOCTH; OCO3HAHME BAXKHOCTHU
MaTeMaTU4YECKOro oO0pa3oBaHUs Ha TMPOTSHKEHUM BCEW JKWU3HU JUISl  YCHEITHOM
npoeCCUOHATIBHON JIEITEIbHOCTH M Pa3BUTHE HEOOXOIUMBIX YMEHUMN; OCO3HAHHBIN
BBHIOOp M TOCTPOCHUE WHAMBUIYATbHOW TPaeKTOPUU OOpa3oBaHUS W >KU3HEHHBIX
TJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

— 3CTeTHYECKOr0 BOCIHMTAHUA: CIOCOOHOCTH K JMOIMOHAJIBHOMY U
ACTETUYECKOMY BOCHPUSTHIO MaTeMaTHYEeCKUX OOBEKTOB, 3aJlay, pEIICHHH,

paccy;meﬂnﬁ; YMCHHC BUACTHb MAaTCMATHYCCKHEC 3aKOHOMCPHOCTHU B UCKYCCTBC;
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— UIEHHOCTH HAYYHOI'0 NO3HAHUA: OpUEHTAIUS B [EATEIIBHOCTH  HA
COBPEMEHHYIO CHUCTEMY HAy4YHBIX MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHUS YETIOBEKa, MPUPOJIBI U OOIIECTBA; MOHUMAHUE MAaTEeMaTUYECKON HAyKH Kak
cepbl YeII0OBEUECKON IeATEeIbHOCTH, ITAOB €€ Pa3BUTHS U 3HAUMMOCTH JJISl pa3BUTHUS
LIMABWIN3ALKH; OBJIAJICHUE SI3IKOM MATEMAaTUKUM M MATEMaTUYECKOW KYJIbTYpPOMl Kak
CPEACTBOM MTO3HAHUS MUPA; OBJIAJICHUE HABBIKAMH MCCIIEA0BATENBCKOM
JEATEIIbHOCTH;

— (U3HU4YeCcKOro BOCHUTAHHS, (GOPMHPOBAHMS KYJbTYPbl 310POBbS U
IMOIHMOHAJIBLHOIO 0JIATOMOJIY4YHsi: TOTOBHOCTh PUMEHSATh MAaTEMAaTUUECKUE 3HAHUS
B MHTEPECAX CBOETO 3/I0POBbs, BEICHUA 3[I0POBOT0 00pa3a KU3HH (310pOBOE MUTAHKE,
cOaJIaHCUPOBAHHBIN PEKUM 3aHITHUI U OTAbIXA, pEryJsipHas (pu3nyeckas akTUBHOCTb),
c(hOpMUPOBAHHOCTh HaBblKa pe(IIEKCUH, MPU3HAHUE CBOETO IMpaBa Ha OLIMOKY U
TaKOTO0 € IpaBa JpPYyroro 4ejaoBeKa;

— 3JKOJOTMYeCKOr0  BOCNHMTAHHUA:  OpPUEHTAlUs HAa  MPUMEHEHUE
MaTEeMaTUYECKUX 3HAHUU VISl PEIICHHS 3a/1ad B 00JaCTH COXPAHHOCTH OKPY>KaloIen
Cpellbl; IMJAHUPOBAHHE MOCTYNKOB M OLEHKAa UX BO3MOXHBIX IMOCIEACTBUN  AJiA
OKpY aloIlel Cpe/ibl; 0CO3HAHUE TJI00ATIBHOTO XapaKTepa 3KOJIOITMYEeCKUX MpooIieM U
IyTEN X PELICHUS;

— aJanTauvd K U3MEHAKIIHMMCS YCJOBHUSM CONHUAJIBHOM U NMPHUPOIHOM
cpeAbl: TOTOBHOCTh K JIEWCTBUSIM B YCJIOBHUSX HEOIPENEIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEM KOMIETEHTHOCTH 4Yepe3 MPAKTHYECKYIO IESATEIbHOCTb, B TOM YHUCJE
YMEHHUE YUUTHCS y JPYTUX JIIOeH, MpruoOpeTaTb B COBMECTHOM JEATEIbHOCTH HOBBIE
3HaHUS, HaBBIKK M KOMIIETEHIIMM U3 OIBITA JPYTuX; HEOOXOAUMOCTh (OPMHUPOBATH
HOBBIC 3HAHMSI, HOPMYTUPOBATH UJCH, TTOHITHS, TUTIOTE3bI 00 0OBEKTAX U SBICHUSX,
B TOM YHUCJIE paHEe HE M3BECTHBIX, OCO3HABAThH ME(MUIIMTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IUIAHUPOBaTh CBOE pa3BUTHE; CIOCOOHOCTH OCO3HABATh

CTPCCCOBYIO CHUTyallMIO, BOCIPHMHHMATL CTPECCOBYKD CHUTYyAllMIO KaK BbI3OB,
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TpeOYIOIUI KOHTPMEp, KOPPEKTUPOBATH NPUHUMAEMbIE pELICHUS U JIeUCTBUS,
(dbopMyIIMpOBaTh U OLIEHUBATH PUCKHU U MOCIIECTBUS, POPMUPOBATH OIIBIT;

— BOCNUTAHUS HHGPOPMAIMOHHON KYJBTYPBI: MPOSBICHUE HHTEpEca K
WCIIOJIb30BAHUIO IU(POBBIX TEXHOJOTHM ISl ONTUMHU3AIMK IPOILIECCOB IOMCKA,
aHanu3a, oOpaOOTKH, CO3JaHus, NEepelayd MaTeMaThyeckod wuHbopMaluu U
BU3yaJIM3allMil MaTeMaTuuecKuX o000IIEHUI U pe3yJIbTaTOB aHaJIN3a; TOTOBHOCTh K
UCIIOJIb30BaHUIO U(PPOBBIX HHCTPYMEHTOB ISl BBIMOJIHEHUS YU€OHOM 1eATeIbHOCTH
IpU WM3YYEHUU MATEMaTHKH; CIOCOOHOCTh MPUMEHATH HU(PPOBBIE MHCTPYMEHTHI B
YCIOBHSIX pealu3alud Mep MO0 MPEAYNpPexACHUI0 BO3MOXKHBIX HETaTUBHBIX
NOCJIEACTBUM aKTUBHOT'O U CUCTEMAaTUYECKOT0 MPUMEHEHUS IU(PPOBBIX TEXHOJIOTUHN B

YUICOHBIX LIEIISX.

METAITPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTeabHBIC YHUBEPCAIbHBIC YUeOHbIE AelicTBUAA ba3oevie

Jlocudeckue o0eticmeusi:

— BBISABIMTh U XAapaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMAaTHYECKHUX
O0OBEKTOB, MOHATUH, OTHOUIEHUN MEXAYy MOHATUAMHU, (DOPMYJIUPOBATH ONPEACICHHUS
MOHSTUH, YCTAaHABIUBATH CYIIECTBEHHBIA MPHU3HAK KJIACCU(PHUKAIIUKA, OCHOBAHUS JIJIS
000O0LIEHHS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAJIN3a;

— BOCIpUHUMATH, (HOPMYIUPOBATh H npeoOpa3oBbIBATH CY>KICHUS:
YTBEPAUTEIbHBIE U OTPULATENIbHbIC, EAMHUYHbIC, YACTHBIE U OOIINE, YCIOBHBIE;

— BBIABIITH ~ MATEMATHUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npotuBopeursi B (akTax, AaHHBIX, HAOMIOJEHUAX W YTBEPKICHUSX, Ipeaararhb
KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEN M POTUBOPEUNIL;

— JlenaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, NEAYKTHUBHBIX H
VWHIYKTUBHBIX YMO3AKJIIOUEHUH, YMO3aKJIFOUEHUH 110 aHAJIOTHH;

— pa30upaTh JI0Ka3aTeJbCTBA MATEMATHUECKUX YTBEPKIECHUHN (MpSIMbIE U OT

HpOTI/IBHOFO), IMPOBOJUTE CaMOCTOATCIIbHO N0KA3aTCIbCTBA MATCMATHYCCKHUX (i)aKTOB,
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BBICTPAWBaTh APTYMEHTAIIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI, MPUMEHSAThH
METO/I MAaTEeMAaTHIEeCKOW WHTYKIIUHA, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

— BBIOMpaTh croco0 pemeHus ydeOHOM 3amaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEUICHUS, BHIOUPATh HanboJiee MOIXOIANIUMN C YyUETOM CaMOCTOSITEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

baszosvie uccneoosamenvckue oeticmsusi:

— HCIOJb30BaTh BOMPOCHI KaK HCCIEAOBATENIbCKUN HHCTPYMEHT MO3HAHUSA,
dbopMyIUpOBaThH BOIIPOCHI, bukcupytomue MIPOTUBOPEYHE, npoliemy,
CaMOCTOSITEJIbHO YCTaHABJIMBAaTh HCKOMOE U JaHHOE, (OPMUpPOBATH TUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIUI0, MHECHHUE;

— NOPOBOJUTH MO CaMOCTOSITENIBHO COCTABIEHHOMY IIJIAHY SKCIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJIICHUIO OCOOCHHOCTEM MaTeMaTH4ecKoro OOBeKTa,
3aBHCUMOCTEN 0OBEKTOB MEX1y COOOI;

—  CaMOCTOSITENbHO (DOpMYIMpPOBaTH 00OOIIEHHS U BBIBOJBI MO pe3ysibTaTaM
MIPOBEICHHOTO HaOJIIOICHMUS], UCCIIEIOBAHUSI,  DKCIEPUMEHTa,  OICHUBATh
JIOCTOBEPHOCTH MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUIA;

— MOPOTHO3UPOBATH BO3MOXKHOE PAa3BUTUE TMPOLECCA, a TaKXKE BbIJIBUIAThH

IMPCAITIOJIOKCHHUA O €I'0 PA3BUTHHU B HOBBIX YCIIOBUAX.

Paboma c unghopmayueii:

— BBIABJIATH HEIOCTATOYHOCTh W M30BITOYHOCTh HWH(OpPMAIUHU, TaHHBIX,
HEOOXOMMBIX JIUIS PEIICHUS 3aa49H;

— BbIOMpaTh, aHAJIM3UPOBATH, CHUCTEMATU3UPOBATH U HMHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

— BbIOMpaTh ¢opMy TpeAcTaBieHUs HWHPOPMAMK ¢ HWILIIOCTPUPOBATH
peraeMbIe 3a1a9d CXeMaMu, THarpaMMaMi, HHOUW rpadiKol U UX KOMOMHAIMSMU;

—  OIICHMBATh HAJCKHOCTh MH(POPMAIIMH 110 KPUTEPHUSIM, MPEATIOKEHHBIM HITH

c(hOpMYITUPOBAHHBIM CAMOCTOSITENILHO.
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KoMmyHMKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHSA:

— BOCHpPUHUMATH U (HOPMYIHPOBATH CYXJACHUS B COOTBETCTBUH C YCIOBHUSIMH
U 1eJIAMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U T[HCBMEHHBIX TEKCTax, JaBaThb IMOSICHEHMS IO XOAYy pelIeHus 3ajaud,
KOMMEHTHPOBATh MOITYUYEHHBIN pe3yibTar;

— B X0j1€ OOCY’KIEHMS 33]1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaEMOU TEMBI,
npo0JieMbl, penraeMoin 3aa4u, BEICKA3bIBAaTh UJIEH, HAICJIEHHBIC HA TTOMCK PEIeHUs,
COMOCTAaBIISATh CBOM CYXIEHUS C CYXACHUSMU JPYIrUX YYaCTHUKOB JIHAJIOra,
oOHapy’KHUBaTh Pa3Iu4Ke U CXOACTBO MO3ULUI, B KOPPEKTHOH (popme popMyarpoBaTh
Pa3HOIJIACHS], CBOU BO3PAXKEHUS;

—  NPEACTABJIATH PE3YIbTAThl PEIIEHUS 3aa4H, SKCIIEPUMEHTA, UCCIIETOBAHMS,
IIPOEKTa, CaMOCTOATEIbHO BbBIOMpPATh (QOpMAT BBICTYIUIEHHS C YYE€TOM 3ajad
NPE3EHTALUU U OCOOEHHOCTEN ayIUTOpUN;

— TOHUMATh U MCHOJb30BATh MPEUMYILIECTBA KOMaHAHOW U UHAUBUAYaJbHOM
pa®oThl MpH pELIEHUH YUYeOHBIX MaTeMaTHMYeCKUX 3ajad, MpPUHUMATh IeJib
COBMECTHOI JI€ATENbHOCTH, IJIAHUPOBATh OPTraHU3alMI0 COBMECTHOW paboThl,
pacnpenenatb BUAbI pabOT, JOroBapuBaThCs, OOCYKIaTh MPOLECC U pe3yibTar
paboThl, 000011aTh MHEHUSI HECKOIBKHX JTIOJICH;

—  y4acTBOBaTh B I'PYNIOBBIX popMax paboThl (00CykaAeHUS, 0OMEH MHEHHUIA,
«MO3TOBBIE IITYPMbD» U UHBIE); BBIIOJHITH CBOK YacTh pabOThl U KOOPAUHUPOBAThH
CBOM JEHCTBUA C APYTMMH 4WiI€HAMH KOMAaHJIbI, OLIEHUBAaTh KA4eCTBO PE3yJIbTaTa |
KayecTBO CBOETO BKJIaJa B OOIIMI pe3yiabTaT MO KPUTEPHUSIM, cHOpPMYIHUPOBAHHBIM

yY4aCTHHUKaMHU B3aI/IMOI[eI>'ICTBI/IH.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE yueOHbIe aAeiicTBus Camoopeanuzayust’

—  BBISABIATH MPOOJIEMBI IS PEIIEHUs B )KU3HEHHBIX M YUYEOHBIX CUTYaIUsX,
OPHEHTUPOBATHCS B PA3NUYHBIX MOAXOJAX MPHUHITHS pelIeHuil (MHIMBUAYaIbHOE,
IPYIIIOBOE);
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—  CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH, AJITOPUTM PEUIEHMs 3aJaud (MU €ro
4acTh), BBIOMPATh CIOCOO PELICHUS C YYETOM UMEKOUIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YUETOM

HOBOW MH(pOpMaLIUH.

CamoxoHmponb.

—  BIIQJIETh CIIOCOOAMU CaMOMNPOBEPKH, CAMOKOHTPOJISI IIPOLiecca U pe3yibTara
pEIIeHNs MaTEMaTHICCKOH 3a7ja4r, CAMOMOTHBAIIUU U PEIICKCUN;

—  MOpeaBUAECTH TPYJIHOCTH, KOTOPbIE MOTYT BOSHUKHYTh MPU PEIICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JICATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, HAWICHHBIX
OIIMOOK, BBISIBJICHHBIX TPYIHOCTEHH;

—  OLICHUBATh COOTBETCTBUE PE3YJIbTATA IESITEILHOCTH TOCTABICHHON LIENA U
YCJIOBUSIM, OOBSICHATH MPUYUHBI JTOCTHUKEHUS WM HEJOCTUXKEHUS IIeJIM, HAXOJUTh

OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMOYUOHANbHBLU UHMENTIEKIN.
—  BBIpaXaTh DMOIMU MPU U3YUYEHUH MATEMaTUUYECKUX OOBEKTOB U (PaKTOB,

AaBaTb OMOIMOHAJIBHYIO OLICHKY PCIICHUA 3aJa1n.

HNPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIE pe3yabTaThl OCBOCHHSI MPOrPaMMBI YU4E€OHOTO Kypca K KOHILY
oOydeHwus B 7 Kjacce:

Ncnonb3oBaTh MOHSTHS MHOXKECTBA HATYyPaJIbHBIX UYMCEJ, MHOXKECTBA IEJIbIX
qyuces, MHOXKECTBAa pallMOHAJIBHBIX YHCEJI MpH pEIIeHUH 3a]ay, MPOBEICHUU
PacCyKJI€HUHU U I0KA3aTEIbCTB.

ITonuMaTh U OOBACHATEH CMBICT HO3HHHOHHOﬁ 3aIMMCH HATYPAJIbHOT'O YMUCJIA.

BbinonHsaTh, coueras YCTHbIE M MHUCbMEHHBIE TPUEMBI, apuUPMETHUYECKUE
JNEUCTBUSL C PAlMOHAIBHBIMU YHCIIAMH, MCIIOJIb30BaTh CBOMCTBA YMCENl W IIPABHJIA

JEUCTBUM, IPUEMBI PALIMOHAJIBHBIX BBIYUCICHUN.
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BeinonanasaTe I[CﬁCTBI’I)I CO CTCIICHAMU C HAaTypaJIbHBIMHU IMOKA3aTCIIsIMU.

Haxonute 3Ha4YeHHs] YUCIOBBIX BBIPAXKECHUM, COJCPKAIIUX PalMOHAJIbHbBIC
YHUCJIa U CTETICHH C HaTyPAJIbHBIM MTOKa3aTesieM, TPUMEHSATh Pa3HOOOpa3HBIE CIIOCOOBI
Y TPHUEMBI BBIYHCIICHUS, COCTABIATh W OLICHUBATH YHUCIIOBBIC BBIPAXKEHHUS  IIPU
peIIeHUH MPAKTUYECKUX 33714 U 3a]1a4 U3 JIPYyTHX YUCOHBIX MPEIMETOB.

OKpyriaTh Yucia ¢ 3aJlaHHOM TOYHOCTBIO, & TAKXKE IO CMBICITY ITPAKTUYECKON
CUTYyalluu, BBINOJHATh MPUKUIKY M OLEHKY pe3yJbTaTa BBIYMCICHUM, OIIEHKY
3HAYEHHI YUCIOBBIX BBIPAXKCHUM, B TOM YHCJIE IPU PEIICHUH IPAKTUYECKUX 3a/1ad.

Pemiath TekcTOBbIE 3ajaud apU(PMETHUYECKUM CIIOCOOOM, HCIOJIb30BaTh
TaOJUIIbI, CXEMBI, YEPTEKH, APYTHUE CPENICTBA MPECTABICHUS JAHHBIX TIPU PELICHUU
3aj7a4.

Jloka3pIBaTh U MIPUMEHATH P PEIICHUHU 33/1a4 TPU3HAKHU ACIMMOCTH Ha 2, 4, 8,
5,3,6,9,10, 11, npuzHaku AeTMMOCTH CYMMBI U IPOU3BEICHUS LIEIbIX YUCE.

[IprmensaTh npu3Haku neauMocTr Ha 7 1 13.

PaCKJIaI[BIBaTB Ha MHOKUTCIIN HATYPAJIbHBIC YMCJIA.

CB0OOOMHO ONIEPUPOBATH MOHATUSIMH: YETHOE YUCIIO, HEYETHOE YHCII0, B3aUMHO
MIPOCTHIC YHCIIA.

HaxoauTe HanOoIbIIMi OOIIHIA JeIUTE b K HAUMEHBIIIEe 001ee KPaTHOE YHUCET
Y UCIIOJIB30BaTh MX MPH PEIICHUH 33]1a4, TPUMEHITh aropuT™ EBKH .

OmnepupoBaTh MOHATHEM OCTATKa IO MOJYJII0, TPUMEHSITH CBOMCTBA CpaBHCHUIN
10 MOJTYJTIO.

Hcnonp3oBaTh alredpanyeckyro TEPMUHOIOTHUIO U CHMBOJIUKY, IPUMEHSTH €€ B
MPOIIeCcCce OCBOCHUS yueOHOTO MaTepHaia.

Hcnons3oBaTh IIOHSTHE TOXKIECTBA, BBIIIOJIHATE TOKIE€CTBEHHBIE
npeoOpa3oBaHus BRIPAXKCHHH, TOKA3bIBATh TOXKICCTRA.

BrITTONHATE ACHCTBUSA (CIOKEHUE, BEIYUTAHUE, YMHOKCHHE) C OJHOYICHAMU U

C MHOTOYJIEHAMU, MPUMEHSTH (POPMYJIbI COKPAILIEHHOTO YMHOXEHUs (KBajapaT U KyO
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CYMMBI, KBaJpaT U Ky0 pa3HOCTH, pa3HOCTh KBAJAPAaTOB, CyMMa U Pa3HOCTh KyOOB), B
TOM YHCJIC JJTSI YIIPOIIEHUS BHIYMCIICHHM.

CocTaBnsaTh W pemarh JUHEHHOE YypaBHECHHUE WM CHCTEMY JIMHCHHBIX
YpaBHEHUH IO YCIIOBHIO 3aJla4¥, HHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a]]a4M MOJTy9ICHHBIN pe3yJIbTar.

Ctpouts rpaduku TuHerHbIX QyHKIUH. CTpouth rpaduk QyHKIUU y = |x|.

OnuceiBaTh ¢ TIOMONIbIO (YHKIUH W3BECTHBIC 3aBUCHMOCTH  MEXKIY
BETMYMHAMHU: CKOPOCTh, BpPEMS, pPACCTOSHHE, II€HA, KOJWYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIILHOCTD, BPeMsi, 00bEM PabOTHI.

Haxonuthb 3HaueHne PyHKIUU 1O 3HAYEHHIO €€ apTryMEHTa.
[Tonumate rpaduueckuii cnocod MNpejcTaBiICHUS W aHaidu3a WHGOpPMAINH,

U3BJIEKATh U MHTEPIPETUPOBATH UH(OPMALIUIO U3 TPAPUKOB peaIbHbIX MPOLECCOB U
3aBUCHMOCTEM.

Hcnonb3oBaTth cBOMCTBAa (QPYHKUMH Uid aHaiu3a TrpaduKOB peabHbIX
3aBUCUMOCTEN (Hynu (yHKUIMH, TPOMEXYTKH 3HAKOIOCTOSHCTBA  (DYHKIIMH,
MPOMEXKYTKH BO3pacTaHusi W yObIBaHUS (DYHKIIMM, HAWOOJbIIEE W HaUMEHbIIEEe
3HauYeHUs (PYHKINN).

Hcnonb3oBath rpaduky Juisl KCCIEIOBAaHUS MPOLIECCOB U 3aBUCUMOCTEH, MpHU
pELIeHUH 3a7a4 U3 IPYTrux y4eOHBIX IPEIMETOB U PEAIbHON KU3HU.

Jlenatb NPUKUAKY W OLUEHKY JIMHEHHBIX M YTIJIOBBIX BEJIMYUH MPEAMETOB B
peasibHOM KU3HU, pa3MEePOB MPUPOTHBIX OOHEKTOB.

Brnaners mnouaruem «reomerpudyeckoe mecto touek» (I'MT). Onpenensite
OMCCEKTPUCY yTJila U CEpEeIUHHBIN epneHAnKYIsip K oTpe3ky kak ['MT. ITonb3oBaThcs
nousatueM I MT nipu nokasarenbCcTBe FeOMETPUUECKUX YTBEPKIACHUM U IIPU PELICHUN
3a1ad.

BrageTe NMOHATHEM KacaTeNbHOW K OKPY’KHOCTH, IOJb30BaThCS TEOPEMOU O

NEPHEHANKYJIIPHOCTH KacaTeIbHOU U paJlyca, IPOBEICHHOIO K TOUKE KACAHMS.
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Jloka3pIBaTh PaBEHCTBO OTPE3KOB KAaCATEIbHBIX K OKPYKHOCTH, IIPOBEACHHBIX U3
OJTHOW TOYKH, U IPUMEHSATH 3TO B PEIIEHUU T€OMETPUUECKHUX 3a/1a4.
Jloka3plBaTb W NPUMEHATH IPOCTEUIINE TE€OMETPUYECKHE HEPABEHCTBA,

IIOHMMAaTh UX HpaKTI/IIIEECKHﬁ CMBICIJI.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUSI MPOrPaMMbI YU4E€OHOTO Kypca K KOHILY
oOydeHwus B 8 Kjacce:

IloHnMaTe M UCIONB30BATH IMPEACTABICHUSA O PACIIUPEHUH YHUCIOBBIX
MHOYECTB.

CB0OOOHO OomnepupoBaTh MOHATUSIMH: KBaJPATHBI KOPEHb, apuPMETHUECKUN
KBaJpaTHBI KOPEHb, MPPALMOHAIBHOE YHMCIIO, HAXOAUTh, OLEHWBATH KBAaJIPAaTHBIE
KOPHH, UCIIOJIb3Ys MPU HEOOXOJUMOCTH KaJIbKYJIATOP, BBINOJHATH MPeoOpa3oBaHuUs
BBIPAXEHUN, COACPIKALIMX KBAIpaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp30BaTh HavyalabHBIE NPEACTABICHUS O MHOMKECTBE JACHCTBUTENIBHBIX
quceN JUIsl CPABHEHMS, OKPYTJCHHUS W BBIYUCIECHUHN, M300pa)kaTh ICHCTBUTEIbHBIC
YHUCIla TOYKaMH Ha KOOPJANHATHOW MPSMO.

Hcnonb3oBaTh 3anucd OONBIIMX M MajlbIX YHUCEN C MOMOIIBIO JECATUYHBIX
npobeit u creneneid uncina 10, 3anuceiBaTh U OKPYTIISTH YUCIOBBIE 3HAUEHHSI pEATTbHBIX
BEJINYMH C UCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUM.

CB0OOIHO OmepupoBaTh MOHATHEM OCTaTKa MO MOJYJIIO, IPUMEHSATh CBOWCTBA
CPaBHEHMM II0 MOJIYJIO, HAXOAUTb OCTATKA CYMMBI U IPOU3BEICHMS II0 JTAHHOMY
MOZYJIIO.

Haxonuth nonmycTuMble 3HA4YeHHS NEPEMEHHBIX B JIPOOHO-pAIlMOHAIBHBIX
BBIPAKECHUSAX.

[IprMeHSATh OCHOBHOE CBOMCTBO pAaIlMOHAIBHOM IPOOH.

BhINONHATE MpUBeNEeHUE anreOpanyecKux IpoOei K oOIeMy 3HaMEHATEITIo,
CJIOKEHUE, YMHOXKEHUE, IeJICHNE aNreOpandecKux Ipo0eH.

BoInOMHATE TOXKAECTBEHHBIE MPe00pa30BaHMs PAlMOHATBHBIX BBIPAKCHU.
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[TpumeHsTh IpeoOpa30BaHMsl BBIPAKEHUHN ISl PELLIEHUS Pa3JIMUHbIX 3a/1a4d U3
MaTE€MaTHUKH, CMEKHBIX IPEIMETOB, U3 PEATbHON TPAKTUKH.

[IpuMeHATh TOHATHE CTENEHW C ULEeJIbIM IOKa3aTelIeM, BBINOJHATH
peoOpa30BaHusl BIPAKEHU, COEPIKALUX CTENEHH C LEIbIM ITOKA3aTEIIEM.

HaxoauTs nonmycTuMble 3HaY€HHsI IEPEMEHHBIX B BBIPAXKEHUSX, COAEPKAIINX
apu(meTnyecKkue KBaJpaTHble KOPHHU.

BoimonusaTe mpeoOpa3zoBaHus HMpPpAIMOHATIBHBIX  BBIPAKEHUH, HCIIONb3YS
CBOMCTBA KOPHEMU.

Pewmate qpoOHO-panimoHaIbHBIE YPABHEHHS.

Pemats nuHeliHbIC YpaBHEHUS C TapaMeTpaMU, HECIIOKHBIE CUCTEMBI IMHEUHBIX
YPaBHEHHUH C IapaMeTpaMH.

[IpoBOoaUTH UCCIAEAOBaHUSA YPABHEHUM U CUCTEM YpAaBHEHHUW, B TOM YHUCJIE C
npuMeHeHueM rpadudecKux MpeAcTaBiIeHUi (ycTaHaBIUBaTh, UMEET JIM yYpaBHEHUE
WJIM CUCTEMAa YPABHEHUH PEIIEHUs, €CIIU UMEET, TO CKOJIbKO, U MPOYEE).

[lepexoauTh OT CJIOBECHOW (POPMYJIMPOBKHM 33Jauyd K €€ aiareOpanveckoit
MOJEIM C TOMOUIbIO COCTABJICHUS YPaBHEHHUS WM CHCTEMBbl ypaBHEHHIA,
WHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ[a4M MOTYUYEHHBIN pe3ysbTarT.

[IprMeHsTh CBOKCTBA YKMCIIOBBIX HEPABEHCTB IJII CPABHEHUS, OLIEHKH, PEIIATh
JUHEHWHBIC HEPABEHCTBA C OJIHOM MEPEMEHHON M HUX CHUCTEMBI, JaBaTh IPapUUCCKYIO
WJUTIOCTPAIIUIO MHOKECTBA PEIICHU HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB. Jl0Ka3bIBaTh
HEPaBEHCTBA.

[ToHumaTh U UCHONB30BATh (DYHKIMOHAJIBHBIC TOHATHUS W S3BIK (TEPMHHBI,
CUMBOJIMYECKHE O0O03HAYEHMs), ONPENesITh 3HAaueHHEe (YHKIUH 10 3HAYCHHIO
apryMeHTa, ONPeAeNIATh CBOWCTBA (PYHKITUU TIO €€ TpaduKy.

Crtpouth rpaduku QyHKIMI, OMMCHIBATH CBOMCTBA YUCIOBOW (DYHKITUU TIO €€
rpaduxky.

Pacno3HaBaTh OCHOBHbBIE BHUJABl  YETHIPEXYTOJbHUKOB, UX  BJIEMEHTHI,

MOJIb30BaThCS HMX CBOHMCTBAMM Ipru pCICHUHU T'COMCTPHUUCCKUX 3alad. Paznmuuath
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MPU3HAKU U CBOMCTBA mapajienorpaMmma, poM0a u NpsiMOyrojibHUKA, JOKa3bIBaTh UX
¥ YBEPEHHO MIPUMEHSTH TIPH PEIICHUN TEOMETPUICCKUX 3a71a4.

Pacmo3naBaTh I1I€HTpATbHO-CUMMETPUYHBIE (UTYPBl W HWCIIOJIB30BaTh WX
CBOICTBA IIPU PEIICHUU 3a/a4.

Brnanerr mnoHATHAMH TOI00MS TPEYTOJBHUKOB, Kod(duiueHTa mnomoous,
COOTBETCTBEHHBIX 3JIEMEHTOB IMOJOOHBIX TPEYTrOJbHUKOB. MIMeTh mpejacraBieHue o
npeobpazoBaHnu MOA00MS M O MOAOOHBIX Qurypax. [lombp3oBaThcs NpU3HAKAMU
MOI00MST TPEYTOJIBHUKOB TPU PEIICHHH TEOMETPUYECKUX 3amad. JlokasblBaTh U
MPUMEHATH OTHOIICHHUS TPOMOPIHOHATLHOCTH B MPSIMOYTOJBHBIX TPEYTOJbHUKAX.
JlokasbiBaTh U MpuMeHATh TeopeMy Daneca. [IpumensaTs mogobue B MpaKTHUECKUX
3ajlayax.

BoiBoguTe ¥ uCHoONBb30BaTh  OpocTediue  QopMysbl IS IUIOIIAIA
TpEyTOJbHUKA, MapajuiesiorpaMMa, poMOa U Tpanenuu. Beauciars (pa3audHbIMU
criocob0amu) TUTOMIAAb TPEYTONBHUKA 1 TIJIOMAAH MHOTOYTOJIBHBIX (GUTYD (TTOIB3YSICH,
/1€ HCOOXO0IUMO, KAITbKYIATOpOM ). [IpMEeHATh MEeTO I TIIOMAACH IS pEeIICHHS 3a/1a4.
3HaTh OTHOIIEHUE IJIOMIA/IeH MOJOOHBIX (GUTYP U MPUMEHSTHh NIPHU PEIICHUU 3a7ad.
[IpuMeHsTh MOy4eHHbIE YMEHUS B IPAKTUUECKHX 3a/1auax.

[IpuMeHATHh MOTy4YeHHBbIE 3HAHWSA HA TMPAKTUKE — CTPOUTHh MaTeMaTHUYECKHE
MOJICNH JJIA 3a/1a4 peajbHOU JKU3HU U MPOBOJUTH COOTBETCTBYIOITUE BBIYHUCICHUS C
NPUMEHEHUEM TMOJA00HMS ¥ TPUTOHOMETpHUH (TOJB3YACh, TAC HEOOXOAMMO,
KJIBKYJISITOPOM).

[IpeameTHBIE pe3yabTAaThl OCBOCHHSI MPOrPaMMBI Y4E€OHOTO Kypca K KOHILY
oOydeHwus B 9 Kjacce:

CBOOOMHO oOmepupoBaTh TMOHATUAMH: KOpPEHb N- CTENEHW, CTENEHb C
palMoHANBHBIM TIOKA3aTelieM, HaXOAWTh KOpPeHb N-i  CTENEHW, CTENeHb C
pallMOHANBHBIM TOKA3aTesieM, MCHOJb3ys IMpPU HEOOXOJUMOCTH KaJIbKYJISATOD,

IIPUMCHATD CBOMCTBA KOpHA n-u CTCIICHH, CTCIICHU C pallMOHAJbHBIM ITIOKA3aTCIICM.
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Hcnonb3oBaTh MOHSTHE MHOXECTBA JEUCTBUTENBHBIX YHCEN MNPU PEIICHUU
3aJ1a4, MPOBEJCHUU PACCYXKACHUI U I0Ka3aTeNIbCTB.

CpaBHuBaTh M  yHOPSAOYMBATH  JIEUCTBUTENbHBIC YHUCHA, OKPYIJISITh
JEUCTBUTENLHBIC YKCIIA, BBINONHATh MPUKUIKY pe3yJbTaTa BBIYMCICHHUM, OLIEHKY
YUCJIOBBIX BBIPAXKEHUM.

CB0OOHO ONEpUpPOBATH MOHATHEM KBaJIPATHOTO TPEXWICHA, HAXOJIUTh KOPHU
KBaJpaTHOTO TPEXUJICHA.

PackianpiBaTh KBaApaTHBIN TPEXWICH HA JTMHEHHBIE MHOKHUTEIH.

Pemrats HeCI0KHbBIE KBAJIpATHBIE YPABHEHUS C TAPAMETPOM.

Pemats HECI0KHBIE CUCTEMBI HEJIMHEUMHBIX ypaBHeHI/Iﬁ C IMapaMCcTpOM.

Pemars ypaBHeHHs1, HEPAaBEHCTBA M MX CUCTEMBI, B TOM YHUCJIE C OTPAHUYCHUSIMH,
HAaIpUMeEp B LIENBIX YUCIAX.

[IpoBoauTE HCCIIENOBaHUS YPABHEHWW M CUCTEM YPAaBHEHHWH, B TOM YHUCIE C
IpUMEHEHHEM IpaHUuecKux MpeacTaBieHU (ycTaHaBIMBaTh, UMEET JIU YpaBHEHUE
WIM CUCTEMA YPaBHEHUI PEIICHMS, €CJIM UMEET, TO CKOJIBKO, U IIPOYEE).

PemaTe TekCTOBBIE 3a71a4M ANTeOPaNnIECKUM CTIOCOOOM.
Ucnonb3oBaTh ypaBHEHUs, HEPABEHCTBA W MX CHUCTEMBI [JIsi COCTaBJICHUS

MAaTEMATUYECKOM MOJIENIA pE€aJlbHOM CUTyallMd WA NOPUKIAQAHOM  3aJayu,
WHTEPHPETUPOBATH NOJyUECHHBIE PE3YJIBTATHI B 33JaHHOM KOHTEKCTE.

CBOOOMHO oOmepupoBaTh TMOHATUSMU: 3aBUCUMOCTh, (yHKIMs, Tpadux
byHKIMM, TpsiMas  OPOMOPLMOHATIBHOCTb, JIUHEHHas  QyHKUMs, oOpaTHas
MPOTNOPLIMOHANIBHOCTD, Mapadosia, rurnep0osia, KyCOuHo-3aAaHHast PyHKIUS.

UccnepoBath QpyHKIHMIO 1O €€ TpaduKy, yCTaHABIMBATH CBOMCTBA (PYyHKIIMU:
o0JacTb ONpENENICHUs, MHOKECTBO 3HAUCHHMM, HYIW (YHKUUH, MPOMEKYTKU
3HAKOIOCTOSIHCTBA, TPOMEXKYTKH BO3PACTaHUS U YOBIBAHUS, YETHOCTh U HEUYETHOCTD,
HauOoJbIlIee U HAMMEHBIIEE 3HAYEeHU S, aCUMITOTHI.

Pacno3naBaTh KkBaJpaTHuHyl0 (QYHKIMIO 1O (opMyse, TPUBOAUTH MPUMEPHI

KBaIpaTUYHBIX (DYHKLMIA U3 peabHOMN KU3HU, PUZUKHU, TEOMETPHH.
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Omnpenenars nojiokeHue rpaduka KBagpaTUUHON (PYHKIUMU B 3aBUCUMOCTH OT
ee K03 (HUIIUCHTOB.

Ctpouts rpaduk KBagpaTuyHON HyHKIIUH, OTIMCHIBATH CBOWCTBA KBAPATUYHON
GbyHKIUY 110 ee TpadukKy.

Hcnonb3oBaTh CBOMCTBA KBAAPATUYHON (PYHKIIUMU JJI PEIICHUS 3a/1a4.

Ha npumepe kBagpatnyHoi GyHKIUU CTpouTh rpaduk dynkiuu Y = af(kx + b)
+ C ¢ momolIkio mpeodpazoBanuii rpaduka Gpyukuun Y=Ff(X).

NnnrocTpupoBaTh ¢ TOMOIIBIO TpaduKa peanbHyI0 3aBUCUMOCTb WJIU MPOLECC
10 UX XapaKTePUCTHUKaM.

CB00OOHO ONEPUPOBATH MOHATHAMMU: MOCIEI0BATEIBHOCTD, apupMeTndecKas 1
reOMETPUYECKast IPOTPECCUMU.

3amaBaTh  IOCJIEOBATEIBHOCTH  Pa3HbIMM  CIIOCOOAMHU:  ONHUCATEIbHBIM,
TaOJIMYHBIM, C IOMOIIbIO (POPMYJIBI N-TO WIEHA, PEKYPPEHTHBIM.

BbINONHAT  BBIUMCIAEHUS C  MCHOJb30BaHMEM GopMya N-ro  4ieHa
apru(PpMETUYECKON U T€OMETPUUECKON MPOrpeccuii, CyMMbI EPBBIX N YJICHOB.

N300paxaTh Wi€Hbl TOCIEAOBATEIbHOCTH TOYKAMHU Ha KOOPAMHATHOM
IJIOCKOCTH.

Pematsb 3aaun, CBI3aHHBIE C YUCIOBBIMU IIOCIEA0BATEIBHOCTAMH, B TOM YHCIIE
3alayd U3 pealbHOW KHU3HM (C UCIHOJIb30BAHUEM KAJBKYJATOPA, LUDPOBBIX
TEXHOJIOTHH).

PacrioznaBaTh ¥ NOpPUBOAWTH TMPUMEPHl KOHEYHBIX U  OECKOHEUHBIX
NIOCJIEOBATENBHOCTEH,  OIPAaHWYEHHBIX  IOCJIEN0BATEIBHOCTEH,  MOHOTOHHO
BO3pacCTarOMuUX (YyOBIBAIOIINX ) MTOCIIEI0BATEILHOCTEH.

Nmeth mpencTraBieHne 0 CXOAUMOCTH TMOCIEI0BATENbHOCTH, YMETh HAXOIUTh
CyMMY OECKOHEYHO yOBIBAIOIIEH reOMETpHUUECKOM MPOrPECCUH.

HpI/IMCHHTB METOJ MaTEMaTU4YE€CKOMU HHAYKIOWHA IIpU pCIICHUHA 3a1a4.

Jloka3biBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHHYCOB, MPUMEHSATH X IS

HAXOXKJEHUS PA3JIMYHBIX SJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJIbHUKOBY ), IPU
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pPELIEHUH TE€OMETPUYECKUX 3anad. [[puMEHSTh MOJydYeHHbIE 3HAHUS MPHU PELICHUU
MPAKTUYECKUX 3a/1a4.

[IpuMeHsITh TPUTOHOMETPHIO B 33/1a4ax Ha HAXOXJEHUE IUIONIaA, BEIBOIUTH U
BIAJETh TPUTOHOMETPUUECKUMHU (QopMyiamMu Uil IUIOIMIAAXd  TPEYroJbHUKA,
napajienorpaMmma, pomoa, Tpamneiuu, BIBOJUTh U MPUMEHITh Gopmyiy ['epona u
dbopmymy JUIs TUIOIIAAM BBITYKIIOTO YETHIPEXYTOJIbHUKA.

NmeTs npeacTaBieHre 0 TOMOTETHH, IPUMEHATH B IPAKTUUECKUX CUTYaIUAX.

Hcnonp3oBatk Teopembl UeBbl 1 MeHenast Ipy pelieHny 3a1ay.

Hcnonp30BaTh TEOpPEMBI O BIOMCAaHHBIX YIJaX, yIVIAX MEXIy XopAamu
(CexymmMH) U yrie MEexIy KacaTeIbHOW M XOpJIOW MpU PEUICHUU FeOMETPUUECKHUX
3aga4. Jloka3plBaTh WU NPUMEHSATH TEOPEMBI O TMPOU3BEACHUHM OTPE3KOB XOPA, O
MPOU3BEICHUN OTPE3KOB CEKYIIMX, O KBAIPATE KACATEIBbHOM.

Branets moHsiTHEM KOOPJMHAT HA MJIOCKOCTH, pad0OTaTh C YPaBHEHUEM MPSMOMN
Ha IJIOCKOCTU. BnajeTs MOHATHAMH yTII0BOTO KO3 (UIIMEHTAa U CBOOOJHOTO WICHA,
MOHUMAaTh UX TEOMETPUUYECKHM CMBICI M CBSI3b YIVIOBOTO KodhduimeHta ¢
BO3pacTaHWEM U YOBIBaHHMEM JIMHEWHOW (QYHKIUU. YMETh perniaTh METOJ0M
KOOpJIMHAT 33/1a4uM, CBA3AHHBIE C MAPAJUIETBHOCTBIO WU TMEPHEHIUKYISIPHOCTHIO
MPSMBIX, IEPECEUEHUEM MPAMBIX, HAXO0KICHUEM TOUEK MEPECECUEHUS.

BeiBoguTh W BIANETH ypaBHEHUEM OKPYXKHOCTHU. Fcmonp3oBarh MeTON
KOOpJIMHAT Il HAaXOXKJICHUSA INEPECEUCHUM OKPYKHOCTEM W mNpsMbIix. Brnagers
dbopMynaMu paccTOSHUS OT TOYKH 10 MPSMOM, IJIOMIQaU IapajuiesiorpaMMa B
KOOpJIMHATAaX, WMETh TMOHSATHE 00 OpUEHTUPOBAHHOW TuIONaaAn. I[lomb3oBaThCs
METOJIOM KOOPAMHAT HA MJIOCKOCTH, IPUMEHSThH €T0 TPU PEIICHUU T€OMETPUUECKUX U
MPAaKTUYECKUX 3a7ay. [[puMeHsITh METOI KOOPANHAT B MPAKTUKO-OPUEHTUPOBAHHBIX
r€OMETPUUECKUX 3a1a4uax.

Bnagete mnoHsATHEM BeKTOpa. YMETh CKIAAbIBATh W BBIYATATH BEKTOPHI,
YMHOXaTh HA 4YHCJO, BIJAJAECTh MPABUIAMH TPEYTOJbHUKA M IapajuieIorpamma.

Bianerp NpakTU4YECKMMM HHTEPIPETALMAMUA BEKTOPOB. YBEPEHHO IOJIB30BATHCS
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KOOpAMHATaMU BEKTOpa. BiiaieTs Cl10KeHNEM U BEIYMUTAHUEM BEKTOPOB, YMHOXKEHUEM
BEKTOpPA Ha YMCJIO B KOOPAMNHATAX.

Nwmets mpeacTaBieHne o 6aszuce (Ha MIOCKOCTH). PackimambiBaTh BEKTOPHI 110
O0asucy. PacknanpiBaTh BEKTOpPhI CHUJI  C TIOMOINBIO  MPOCIUPOBAHUS u
TPUTOHOMETPUUECKUX COOTHOIICHUH. [IpUMEHSTh TMOJyYEHHBIE 3HAHUS B
IPOCTEUIINX (PU3NUECKUX 3a/1auax.

Brnaners moHATHEM CKaJISpPHOTO MPOU3BEAECHUS BEKTOPOB, NMOHUMATh €T0
T€OMETPUYECKUIM CMBICI M YBEPEHHO MOJIb30BATHCSI €T0 BBIPAKEHUEM B JEKAPTOBBIX
KOOpJIMHATax. 3HaTh JUCTPUOYTUBHOCTH CKAJSIPHOIO MPOU3BEACHUS U €r0 CBS3b C
npoerupoBanueM. [IpumMeHATs CKalsIpHOE IPOU3BEACHUE BEKTOPOB I HAXOXKICHHUS
JUIMH U yraoB. Pemares reomerpuyeckue 3aladyd € MIOMOLIBIO  CKAJSIPHOIO
npou3sBesieHus. Mcrnonp30BaTh CKaIIPHOE MPOU3BEACHHUE BEKTOPOB B aIreOpanveckKux
U (U3UYECKUX 3a/1a4ax.

Brnaners MOHATHSAMU NPABUIBHOTO MHOTOYIOJIBHMKA, JUIMHBI OKPY’KHOCTH,
JUTUHBI IYyTHU OKPY>KHOCTH ¥ PaJMaHHON MEPHI yIia, BBIYUCIIATH IUIOMIAb KPYTra U €ro
yacte. [Tonumars cmbicit yucna . [[puMeHsATh MoaydYeHHbIE YMEHHS TIPU PELICHUH
OPAKTUYECKUX 3a/ady. 3HaTh HCTOPUYECKHE CBEACHHUS OO0 U3MEPEHUH JJIUHBI
OKPY’KHOCTH U IUIOLIAAU KpyTa.

Nwmetsb pencraBienne o npeoOpa3oBaHuU INIOCKOCTH, O ABMKeHUIX. HaxoauTh
OCH, ILIEHTPbl CHUMMETpPUU (Uryp, LEHTPHl MOBOPOTA, HAXOAUTH KOMIIO3UIUU
npocrermux npeodpazoBanuil. [IpUMeHSTh NBHKEHMS IUIOCKOCTH TPU PEIICHUU
reOMETPUYECKUX 3a/1a4.

[IpuMeHsTh MOTyYEHHBbIE 3HAHHUS HA MPAKTUKE — CTPOUTh MATEMAaTHUYECKHUE
MOJENH JUIs 3374 PEANIbHOM KU3HU U IPOBOJUTH COOTBETCTBYIOLIME BBIUUCICHUS C
MPUMECHEHUEM TMOJ00MS W TPUTOHOMETPUYECKUX (PYHKIMHA (MOJB3YysCh, TIe

HE00XO0IMMO, KAJIBKYJISITOPOM).
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TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
HaunmenoBanue
Ne pa3aesioB U TeM KoanuectBO ®opma padoThl/XapaKTePUCTHKA
. IIporpammHoe conep:kanue
n/n KYypca BHEYPOUHOIi 9acoB JAesiITeJIbHOCTH 00y4aroIMnXCs
JAeATeJbLHOCTH
1 DJIEeMEHTBI UCTOPHH. 5 HcTopus BOSHUKHOBEHUS U PA3BUTHUSA CemuHap: U3 UCTOPUU BO3HUKHOBEHUS U PA3BUTHUS

OO0111e TOHATHUSA
reometpun. OCHOBHBIC

burypsl.

TCOMCTpHUMN.

[TonsTuA: akcuoma, TeopeMa, CBOMCTBO,

IIpHU3HAK, J0KA3aTCIbCTBO, OMPEACIICHUC.

HNHCcTpymMEHTBI 11 U3MEPEHNN U
ITOCTPOEHHH.

B3anmMHOe pacmnookeHue TOYEeK Ha
npsiMol. Mi3mMepenne JUIMHBI OTpe3Ka,
paccrositHue Mexay ToukaMu. Bzanmuoe
pacnosioxkenue npsmeix. JIomanas.
Buapl tomansix. JjirHa JOMaHOM.

MHuoroyronsHuku. [Iepumerp

MHOT'OYTOJIbHUKA. IIonsatue o BBIITYKJIBIX U

HEBLIITYKJIBIX MHOTOYT'OJIbHUKAX

TEOMETPHUH.

MuHu-uccIe0BaHUE: YTO TAKOE, TEOpEMa,
CBOMCTBO, MPU3HAK, TOKA3AaTEIbCTBO, OMPE/ICICHHE.




Yuciia ¥ BEIYMCIIEHU.

JenumocTsb.
CroxeTHbIC 321291

Apudmernueckuii MeTOI pereHus
CIOJKETHBIX 3a7a4

MareMaTH4ecKoe COpE€BHOBAHUE — PCIHICHUC
CIOKCTHLBIX 3aJia4 Pa3sHbIMH MCTOAAMU

TPCYFOJ'ILHI/IKI/I. PaBHrbIe TPCYTrOJIbHUKHU B
TCOMCTPHUUCCKUX KOH(i)I/IpraI_[I/IﬂX.

TpeyrogbHUKH. TIpU3HAaKH PAaBEHCTBA TPEYTONBHIKOB IIpakTHKyM 110 pemeHuro 3ana4. MccaenoBanue:
I[Ipy3HaKK paBeHCTBA TIpH3HAKH PABEHCTEA MPAMOYTOTBHBIX PaBHbIE TPEYTOJILHUKH B TEOMETPHYECKHX
TPCYTONbHAKOB TPEyroNbHUKOB. IlepnenuKkysp u KOHHTYpaIHsIX

HAKJIOHHAS
Anre6panueckue [IpencraBieHne 3aBUCUMOCTU MEKIY TIpaKTHKYM I10 pELIeHHIO
BBIPAKEHUS BEJHUMHAME B BHIE (DOPMYJIBL. IPaKTUKOOPUEHTUPOBAHHBIX 33/1a4 HA HAXOKICHHE

Crenenu, MHOTOUYJIEHBI, TPe0Opa30BaHNe
MHOI'O4JICHOB, HCﬁCTBHH C MHOT'OYJICHAMMU.
MHorouneH crangaptHoro Buaa. CteneHb
MHOTOYJICHA.

Kopnau muorounena. HaxoxaeHnue kopHei
MHOTOYJICHA.

JlokazaTenbCTBO TOXKJIECTB.

Pazunie MoAXOJbI K TOKA3aTCIIbCTBY
TOXKIACCTB

HEM3BECTHBIX BEJIMYMH C IPUMEHEHHEM (HOopMyJI.
HccnenoBarenbckas padora: Kak HAlTH KOPEHb
MHOTOWJIEHA?




TpeyroinbHUKH, U
re€OMETPUUECKUE
HEpaBEHCTBA

CooTHOIIEHUST MEXIy CTOPOHAMHU U
yrjlaMud TpeyrojpHuka. HepaBeHncTBo
TpeyrojbHuKa. HepaBeHCTBO 0 AnuHe
joMaHo.  HepaBeHcTBO  Mexmy
MEPHeHIUKYISIPOM W HaKJIOHHOM.
PaccTosinue oT TOYKH 10 PAMOIA

HccaenoBarenbckas padora (B TOM 4ucie C
HCTIOJIb30BAHUEM «MAaTEMAaTHYCCKHUX ITAKETOBY):
reOMETPUUYECKHIE HEPABCHCTRA.

IIpakTHKYM 110 PEIICHUIO MPAKTHKO-

OPUCHTHUPOBAHHBIX 3a/1a4. MOIICJII/IPOBaHI/Ie C
IIOMOIIBIO ITPOIrpaMMHBIX CPEACTB

YpaBHEHUS U CUCTEMBI
ypaBHEHUH

PaBHOCWIIBHOCTB ypaBHEHUN

JIuHelHbIe YpPaBHEHUS U UX CUCTEMBI.
Onpenenenne ynciaa KOpHEH JIMHEHHOTO
YPaBHEHHS.

Pemienue nuHelHbIX ypaBHEHUH,
coJiepKalyX 3HaKk MoayJs. Pemenue
JIMHEHHBIX YPABHEHUN C TapaMETPaMH.
Pemrenne cucreM TMHENHBIX ypaBHEHUN
Pa3HBIMH METOJAMU

CaMocTosiTeIbHOE OTKPbITHE: JTMHEHHbIE
YPaBHEHMs U HEPABEHCTBA C [TapaMeTpaMH U UX
cucremsl. UceiienoBaresibckasi padbora (B ToM
YHCJIe C UCTOJIb30BAHUEM «MAaTEeMaTUYECKHX
IIAKETOBY): JIMHEWHbIE YPABHEHHUS, COJIEPIKalIIIeE
3HaK MoayJisi. [IpakTHKYM 1O peleHuto 3a1au: oT
IPOCTOTO K CJI0KHOMY — PEIIEHUE CUCTEM
JIMHEHHBIX YPABHEHUHN Pa3HBIMU METOJIaMH.
MatemaTnuecKkoe COpeBHOBAHHE — PELICHHE

MAaTEMATHYCCKHUX 3a1a4 I10 TEMC

OceBas cummerpus

durypsl ¢ oceBoit cummerpuen. Ipumepst
CUMMETPHUU B OKPYIKAIOIIEM MUPE

HccaenoBarenbekast padora (B TOM 4yHcie ¢
HCIIOJIb30BAHUEM «MATEMAaTUUYECKUX MTAKETOBY).
ITocTpoenue moaeJeii (B ToM yucie ¢
HCIIOJIb30BAHUEM «MATEMAaTUYECKUX MTAKETOBY).

IIpoekT: cuMMeTpHsl B OKpY’KaloIeM MUpe

MHOroyrojapHUKH.
OKpy’>KHOCTb.

CyMMa BHYTpPEHHHUX YTJIOB
MHOTOYTOJIbHUKA U CYyMMa BHEUTHUX yTJIOB
BBIIYKJIOTO MHOTOYTOJIbHHKA.
KacarenbHast 1 cexyiast K OKpy>KHOCTH.

OKpy>KHOCTb, BIIMUCAHHAS B YTrOJI.

IIpaKkTHKYM I10 PELICHUIO
MIPAaKTUKOOPUEHTUPOBAHHBIX 33/1a4.

HccnenoBarenbckas padora: B3auMHOE
Pacroj0KEeHUE OKPY>KHOCTH U MPSIMOH.




9 | Oynkuuun 4 [Touck obmactu onpeneneHus: u HccnenoBarenbckas padoTa (C UCIOIH30BAHUEM

MHO’KECTBA 3HAYCHUH (DYHKIIUU. «MaTEMaTU9YECKUX MAKETOB»): B TOM YHUCIIC
Hcnonps3oBanue pa3inyHbIX CIOCOOOB CpaBHEHHE CBOMCTB (DYHKITMU U X IPaPUKOB B
3amanus GyHKuuu. Vcronp3oBanue 3aBUCHMOCTH OT ITapaMeTPOB
CBOMCTB (DYHKITUH JJIs1 aHaIu3a rpauKoB
peanbHBIX 3aBUCUMOCTEH (Hy U (QYHKIINH,
MMPOMEXKYTKH 3HAKOIIOCTOSIHCTBA (DYHKIIHH,
MIPOMEXYTKH BO3pACTaHUs U yObIBaHUS
GbyHKIMU, HAUOOIIBIIIEe U HAUMEHbIIIEEe
3HaueHus GyHkiun). ['paduku, KycodHo-
3a/laHHble (PyHKINUN

10 | 'eomeTpuueckue 3 B3aumnoe pacnonoxenue okpykHoctd U | [IpakTHKYM: IPaKTUKO-OPUEHTUPOBAHHBIE 33141

MecCTa TOUCK MPSIMO. Ha B3aUMHOE PaCIIOJIOKEHUE OKPYKHOCTU U
[IpuMepsl reOMETPUYECKUX MECT TOUEK IPAMOM.
Ha TUIOCKOCTH. CamocrosiTesibHOE OTKpBITHE: uTO Takoe [ MT?
MerToz reomeTpuueckux MecT Touek mpu | HIPAKTHKYM 110 pernenuto 3ana4 Ha 'MT
pEIICHUY TEOMETPUUYECKUX 3a/1a4
OBHIEE KOJIMYECTBO 34
YACOB 1O MPOTPAMME
8 KUIIACC
HaumenoBanue
Ne | pa3jesioB M TeM Kypea | Kouu4ecTBo ®opma padboThI/XapaKTePUCTHKA
n/m BHEYPO1HOIi 4acoB Tporpammnoe conepaarnne AesITeIbHOCTH 00y4ar0IMXCs
AeATeJbHOCTH




Hucna u BIYUCICHUS
(xBagpaTHbIE KOPHH,
UppalMOHANIbHBIC
YHCIIa, CTETICHHN)

KBagparHblii KOpeHb. BeinosiHeHHe onepanuin
C UPPALMOHAIBHBIMU YHCIaMU. TOYHOCTH
IpUOJIMKEHUS UPPALMOHAIBHOTO YUCIIa IPU
pemennu 3agad. OkpyrieHue
MPPALMOHAIBHBIX YACET, TPUKUIKA
pe3yJIbTaTa BEIYUCIICHUN.

IIpakTHKyM 110 pElIeHUIO 3a/1a4: OT IPOCTOr0 K
CIIOKHOMY .

HccnenoBarenbckas padora. KBagpatHsie
KOpHHU.

AnreOpaunyeckue JpoOHo-paninoHaIbHbIC BbIpakeHHs. | [IpakTHKYM MO pELICHMIO 3a7a4: OT MPOCTOr0 K
BBIPpAXKCHUA CreneHu. Brmonmaenne TOXICCTBCHHBIX CJIO)KHOMY

npeoOpa30BaHU pallMOHAIBHBIX BBIPAKEHUM
YeTblpexyroJibHUKU [Tapannenorpamm, ero npu3Haku u cBoiicTBa. | IlpakTukyMm no penieHuro 3aiay: oT MpPOCTOro K

[TpsimoyTonbHUK, poMO, KBaapaT, X MPU3HAKU
U CBOMCTBA.

Tpanenus. PaBHoOeaApeHHas Tpamnenus, eé
CBOWCTBA U NPU3HAKHU

CJIO)KHOMY.

HccaenoBaresbekas padbora. 3HaKOMbIC
HE3HAKOMBIC YCTBIPCXYT'OJIbHUKHA

YpaBHeHusd U
HEpaBEHCTBA

KBanpaTHble ypaBHEHUS.

Omnpenenenye paBHOCUIbHBIX YPaBHEHHH.
IIpuMeHeHne CBOMCTB ypaBHEHUN ¢ OTHON
nepeMeHHoi. OnpeieneHne KoJIu4ecTna
JIEUCTBUTEIIbHBIX KOPHEW KBAIPATHOTO
ypaBHeHUs. Perenne qpoOoHO-palinoHalIbHbIX
YPaBHEHUH, CBOAAIIMXCS K JIMHEMHBIM HIIN K
KBaJPAaTHBIM yPaBHEHUSIM, UCIIOJIb30BAHNE
METO/1a 3aMEHbI IEPEMEHHOM.

HccnenoBarenbckas padora: paBHOCUIBHOCTD U
CIICAICTBHE.

IIpakTHKYM 110 PELICHUIO CIOKETHBIX 3a7ad.
IIpakTHKyM 110 pEIEHUIO 3a/1a4: OT IPOCTOrO K
CJIO’KHOMY — JIpOOHO-paIlMOHAJIbHBIE YPaBHEHUSI.

HccaenoBarenbckas padora (B TOM Uncie C
HCIIOJIb30BAHUEM «MATEMAaTHICCKUX MTAKETOBY):
rpaduyeckas HHTEpIpEeTalHs YPaBHEHHH ¢
JIByMS




Perrenue TekCTOBBIX 3aj1a4 areOpanvdecKuM
CIOCOOOM: MEPEX0/T OT CIOBECHOM
(bOpMYJIUPOBKH YCIOBHS 3a/1a4U K
areOpanyecKoil MOJICITH MTyTeM
COCTABJICHUS YPABHEHUS; PEIICHUE
COCTaBJICHHOT'O YPaBHCHHST; HHTEPIIPETALIUS
pe3yJbrara.

I'padmyeckas uHTEpIIpeTalvs ypaBHEHUN
C ABYMS IEPEMEHHBIMHU

NNEpCMCHHBIMU.

MogaepoBaHHe Pa3IMYHbIX CUTYaLUN

[leHTpambHOCHMMETPUYHBIC
Gburypsl.
[TponopuroHanbHbIE
otpesku. [Togobue.
[TpeobpazoBanue mogoowus.

IImomann.

@opMyJIMPOBKA ONPEAECIEHUS U
JIOKa3aTeJIbCTBO CBOMCTB IIEHTPAJILHO-
CUMMETPUYHBIX QUTYP.

Cpenusis nunus TpeyronbHuka. CpenHsis
JUHUA Tpaneuuu.

Teopema daneca. [IponopruonaibHbie
oTpe3ku. BregeHue noHsaTus
npeoOpa3oBaHus MOA0OUS U MOTOOHBIX
¢uryp. CooTHOIICHUS B TOI0OHBIX
¢durypax. 3agaun Ha HAXOXKICHUE TIIIOIIATN
C UCTOJIh30BaHNEM pa30UEHUS HA YaCTH U
JlocTpauBaHue. Meron miomaien.

CaMocTosiTeIbHOE OTKPBITHE. YTO TAKOE
npeoOpa3oBaHue 1mogooms?
HccaenoBarenbckas padora (B TOM Uncie C
UCTIOJIb30BaHUEM «MAaTEMaTHYECKIX
MaKEeTOB»): YTO Takoe (ppakran?

IIpakTHKyM 10 pElIeHUIO 3a1a4

JlokazaTenbcTBa
HEPABEHCTB

OneHKa 3HaYeHNs BBIPAXKEHUS C
HCIOJIb30BaHNEM HepaBeHCTB. [IpuMenenune
CBOICTB HEPaBEHCTB B XO/I€ PEILICHUs 3a/au.

Ornpenenenrie paBHOCUIIbHBIX HEPABEHCTB.
Jloka3arenbCcTBO HEPABEHCTB.
Pemenre TeKCTOBBIX 3a71a4 ¢ TOMOIIIBIO

IIpakTHYeckast padoTa: MOCTPOECHUE MOJEIIEN
— HEPAaBEHCTBO KaK MOJIEIb PEAIbHON CUTYaLUH.
CamocTrosiTe/IbHOE OTKPbITHE: METObI
JI0Ka3aTeNNbCTBA HEPABEHCTB.

MareMaTH4ecKoe COpE€BHOBAHUE — PCIICHUE
3a1a4 pasHbIMH MCTOdaMHU.




JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.
HccenenoBanue JIMHEMHOIO HEPABEHCTBA C
OJHOI EPEMEHHOM C mapamMeTpom

HccnenoBarenbckas padora: nuHeiiHOe
HEPaBEHCTBO C OJIHOM IIEPEMEHHOM C apaMeTpoOM

7 | [IpsmoyronbHbIe Teopema [Iudaropa u ee npumeHeHHe. IIpakTHKYM 1O PEIIEHUIO TPAKTHKO-
TPEYrOJbHUKU Jloka3arenbcTBO COOTHOLIEHUH MEXKAY OpPUEHTUPOBAHHBIX 3a/1a4.

pONOPIMOHAIIPHBIMU OTPE3KaMHU B CamocTosiTeJibHOE OTKPBITHE: YTO s 3HAIO PO
1IPpAMOYTOJIBHOM TPCYT'OJIbHHKC. IPSIMOYTOJIHBIN TPEYTOJbHUK?
IIpuMeHeHHEe COOTHOILICHUH MIPH PELICHUH MaTteMaTHYecKOe COPEeBHOBAHNE — PEIICHNE
FCOMCTPUYICCKUX 3a7ay. 3aJ1a4 pa3HbIMH METOJaMHU
Tpuronomerpuyeckue QyHKINH B
PSMOYTOJBHOM TPEYTOJIbHUKE.

8 | OyHkuuun [Touck obnactu ompexneneHuss u MHOxecTBa | UccienoBareibckasi padboTa (B TOM UUCIE C
3HaYeHUH PyHKINU. UCTIOJIb30BaHUEM «MAaTEMATHYECKHIX MTAaKETOBY):
I'paduk dyukiwm K/X. DyHkuus Buga MCCIIeJ0BaHNe QYHKLMM.
(ax + b)/(cx + d) CaMocTosiTeIbHOE OTKPbITHE: QYHKIINSA BUIA

(ax + b)/(cx + d)
9 | Yucna v BEIYUCIICHUS: ®opMyITMpOBKa OINPEIEIICHUS IETUMOCTH HccaenoBarenbekasi padora: IeIMMOCTb.
JOCIINMOCTDb HalleJIo, Y1cejl, CpaBHUMBIX 110 JaHHOMY CamocTofTeIbHOE OTKPBLITHE: CDABHCHUC 110
MOJTyITIO0. BhInosHeHue fenenns ¢ octatkoM. | MOAyiio. IIpodieMHbIH NPAKTHKYM: pelleHHe
JIoKa3aTenbCTBO U PUMEHEHHE CBOWCTB 3anaq Ha MOUCK OCTATKOB CyMMBI
CPABHEHHH 10 MOTYJTIO. MPOU3BEICHNUS TI0 MOy 0. MaTeMaTu4eckoe
HaxosK/IeHHE 0CTATKOB CyMMBb i COpeBHOBaHMe — pEIlIeHHE 33]]a4 Ha IeTUMOCTh
MIPOU3BEACHUS 110 JAHHOMY MOJIYITO 1 CPABHCHIE O MOAYIIO
10. | BrmcanHusbie BrircanHbIC 1 TIEHTpAIBHBIC YIITHL. IIpakTHKYM IO PEeNICHHIO 33Ja4: OT IPOCTOTO K

OIIMCaHHBbIC
'—IGTI)IpéXYFOJ'[BHI/IKI/I

VTIbl MEXIY XOpAaMHU U CEKYIIUMHU.
Brnucannble U onricaHHbIe
YETBIPEXYTOJbHUKH.

B3aumHoe pacnonoxeHue JByX OKpyKHOCTEN

CII0)KHOMY




11 | [loBToOpenue, 2 BrImoniHeHNE HCCIeI0BaTENbCKOM PabOTHI. HccaenoBarennckas padora:
0606H_IGHI/I€, Brmonnenue u 3aluTa IMpoCKTa I’IeTpreXYFOJIBHI/IKI/I U OKPY’KHOCTH
CHCTCMAaTH3alNA IIpoekT: YeThIpeXyroJbHUKH H OKPYKHOCTH
OBUHIEE KOJIMYECTBO 34

YACOB 110 TPOI'PAMME




9 KVIACC

MCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U
TEOPEMBI CHHYCOB.

®opwmyia ['epona. @opmyJia mwiomagu
BBIITYKJIOTO YETHIPEXYTOIbHUKA.
CooTHOIIEHUS MEXKTY TPUTOHOMETPUIECKUMU
byuxusamu. [Ipocreiime Gopmyast
MPUBEJICHUS U3 TEOMETPHUECKUX
COO0pakeHUil.

Pemenue 3a1a4 ¢ HCNOJIb30BAHUEM TEOPEM
KOCHHYCOB U CHHYCOB, HaXOXICHHE paanyca

HaunmenoBanmue
Ne | pa3iiesioB U TeM Kypea | KogugecTBo ®opma paboThl/XapaKTePUCTHKA
BHEVDOIHO IIporpamMmHoe coep:KaHue
n/n yp 4aCcoB AeATeILHOCTH 00YYAI0IIUXCS
eATeTbHOCTH
1 | YpaBHeHus u 3 Peuienue ypaBHeHH# ¢ mapaMeTpoM CamocrosiTesibHOE OTKpPbITHE: penieHue
HCPABCHCTBA C anre0pandeckuM METOIOM. ypaBHEHUI C MapaMeTPOM.
apameTpoM . .
I'paduueckuii MmeTo perrenust ypapaenuii ¢ | IIpAKTHKYMBI 110 PEIIEHHIO 3a/1a4: OT IIPOCTOrO
apaMmeTpoM K CIIOKHOMY — JIpOOHO-PaIllHOHAIBHEIE YPaBHEHHSI
['padrueckast HHTEPIPETALMS PEIICHUS ¥ HEPAaBEHCTBA C ITapaMETPOM.
YPaBHCHHA € IByMS ICPCMEHHBIMUI 1 CUCTEM | H¢crenoBaTesibcKue padoThl: PEIICHUE 33124
YPaBHCHHH € IBYM3 HEPEMCHHBIMHU. C IapaMeTpaMu — alrebpanyeckuM METOIOM;
HccnetoBanye CHCTEM HETMHEHHBIX rpadHUECKIM METOIOM (B TOM HHCIE C
YpaBHeHUH ¢ napameTpom. Peienne UCIIOJIb30BAHUEM «MATEMATHUECKUX MTAKETOBY)
HEPABEHCTB C IByMs IIEPEMEHHBIMH U UX
CHCTEM
2 | Pemenue 3 dopMyIIbI TPUBEIACHUS. IMpakTHKYMBI 10 PEIICHUIO 3a/1a4.
TPCYTOJIbHHKOB Pemenue nmpakTuueckux 3amay ¢ MareMaTu4eckoe COPeBHOBAHNE — PEILICHUE

FCOMeTpI/I‘leCKI/IX/ MMPAKTUKO-OPUCHTUPOBAHHBIX

3aa4 pasHbIMU MCTOJaMHU




OMKMCAHHOMN OKPY>KHOCTH

Anrebpanyeckue
BBIPKCHUS

CrteneHs ¢ palluOHATBHBIM ITOKa3aTesIeM.
Ornpenenenne KOpHs N-i CTENEHU U CTENEHU
C pallMOHAJILHBIM MTOKA3aTeJIeM.

[IpumeneHnue onepary U3BJIeYEHUs KOPHS N-
W cTeneHu, UCIOJIb3Ysl PU HEOOXOAUMOCTH
KaJIbKYJISITOP.

Brruncienue 3Ha4YeHUs CTENEHH C
panMoHaAIBHBIM ITOKA3aTEIICM.

O1ieHKa 3HaYCHHUN KOPHS N-il CTENEHH,
3HAYCHHE CTETICHH C PAIlMOHAIBHBIM
MoKa3aTeJIeM LETBIMH YHCIaMH U
JECATHUYHBIMH IPOOSMHU.

CpaBHeHHE U YIIOPSJOUYMBAHKE
palMOHANBHBIX U UPPALMOHATBHBIX YHCEIL,
3aMMCaHHBIX C TOMOIIBIO KOPHA N-Il CTENEeHH,
CTEIEHHU C PAllMOHAIBHBIM MTOKA3aTeIIEM.
BrImonHeHne TOXIeCTBEHHBIX
npeoOpa3oBaHUi BBIPAXKEHHH, COIEPIKAIITIX
KOpEHb N-i CTENEeHU, CTENEHb C
palMoHaNIbHBIM ITOKa3aTEIeM

[IpakTHKYM 10 PEIICHHUIO 3a/1a4: OT IPOCTOr0 K
CII0)KHOMY.

MareMaTH4ecKoe COpE€BHOBaAHHE

OTtpe3ku B OKPYKHOCTH

TeopeMbl 0 IPOU3BENEHUN OTPEZKOB XOP/I,
TEOPEMBI O IPOU3BEICHUU OTPEZKOB CEKYIIHX,
TeopeMa 0 KBaJpaTe KacaTeJIbHOU, TEOPEMBI
Yesrl 1 Menenas.

HccnenoBanne, B TOM YHCIIEC C IIOMOIIBIO

CamocTosiTe/ibHOE OTKPBITHE (B TOM YHCIIE C
HCTOJIb30BAHUEM «MAaTEeMATHYECKUX ITaKETOBY):
Teopembl UeBsl 1 MeHnenas.

IIpakTHKyM 110 penIeHUIO 3a/1ay.
IIpakTHKYM 10 TOCTPOEHUIO AMHAMUYECKUX




U(POBBIX PECYPCOB, U3YIAEMBIX
KOHpuryparuii.

[TpuMeHeHrne JTaHHBIX TEOPEM MPU PEIICHUN
TEOMETPHYECKHX 3a7ad.

3HAKOMCTBO C OHATUEM TOMOTCTHH, C €TO
MNPUMCHCHUCM, B TOM YHCJIC B IPAKTUUCCKHUX
CUTyaluuAax

MOZEJIEH € ITOMOIIBIO IIPOIrPAMMHBIX CPEJICTB.
HccnenoBarenbckas padora ¢ IOMOILIBIO
IIPOTPaMMHBIX CPEACTB: TOMOTETHUS U €€ CBOMCTBA

DOyHKIMHU

[TonsiTHEe «DYHKIUD).

[TpumeHeHne CBOWCTB (QYHKIWN: HYIIH
(bYHKLINH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA
(byHKLINHU, TPOMEXYTKH BO3pacTaHUs U
yObIBaHUS (PYHKIUU, YETHBIE U HEUETHBIE
¢GyHKIMM, HanOoJbIIee U HAUMEHbILIEe
3Ha4YeHusl GYHKLUU NIPU PEILICHUH 3a]1ay.
[Toctpoenue rpadgukoB QyHKIHIA ¢
MOMOILBIO IPe0Opa3oBaHuil BUJA!

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

PacrniozHaBaHue cTeNeHHbIX PyHKIUI U
MIOCTPOEHUE ICKU30B I'pa()KOB CTENEHHBIX
(byHKIMH ¢ HATYpaJIbHBIMH ITOKA3aTeIAMHU
pPa3HOW YETHOCTH.

Hcnonb30BaHue CBOMCTB rpaukoB
CTETIEHHBIX (PYHKIMI ¢ HATypalIbHBIMU
[IOKa3aTeJIsIMU IIPU PELLICHUH 3aa4.

IToctpoenue rpapukoB GpyHKIMHA Y = VX,

HccaenoBarenbekas padora (B TOM 4ucie C
UCIIOJIb30BAaHUEM «MAaTEMATHUYECKUX MTAKETOBY):
[ToBenenue ¢pyHKIMU U ee rpaduka B
3aBHCHUMOCTH OT ITapaMeTpa.

IIpakTHKYMBI TIO PEIICHUIO 33]]a4: IOCTPOCHHE
rpadukoB QpyHKIUN y= VX o y= Vx Y
=| X |; ¢ momoubo NpeodpazoBaHui U
MpPOBEpKa C MCIMOIB30BAaHUEM POTPAMMHBIX
CpeAcTB




y = VEr=|x|

Bexkropsl. MeTon

[Tapaju1eIpHOCTD ¥ NEPIEHAUKYIIAPHOCTD

CamocrosiTeJIbHOE OTKPBLITHE: KaK PCHIUTH

KOOpAWHAT psAMBIX (depe3 yriioBor KodppuimeHr). FEOMETPUUYECKYIO 3aa4y C TOMOIIBIO anmapara
HaxoxneHue nepece4eHnil OKpy>KHOCTEH U anredpu?
HpsIMBIX B KoopanHaTax. @opmyna HccnenoBarenbckas padora (B TOM YHClie C
PACCTOSHHS OT TOUKH IO TIPSIMOIA. UCIIOJIb30BaHUEM «MAaTEMATHUYECKUX ITAKETOBY):
[Tnomane napaaienorpaMma B KoopauHarax, | PCHCHHC HpaKTI:IKO'OpHeHTHPOBaHHOﬁ
MOHSTHE 06 OPHEHTHPOBAHHOR MIOMIATH. TreOMEeTPUUYECKOH 3a1a4u METOZOM KOOPIMHAT.
TIpUMeHEHH e METO/Ia KOOP/IMHAT B MartemaTu4ecKkoe cCOpeBHOBAHUE — PEIICHUE
IPAaKTHKOOPUEHTHPOBAHHBIX reoMeTprueckux | L COMETPHICCKIX 3a/1at pasHBIMU METONAMH
3aJa4ax, UcciaeI0BaHue MPUI0KEHUS METOa
KOOpJIMHAT B BHIYMCIUTENLHON MaTeMaTUKe U
nHpopMaTuKe

[TpaBwibHBIE [TpaBWIIbHBIC MHOTOYTOJIGHUKH, BEIYHcIeHHEe | CaMoCTOSTeIbHOE OTKPBITHE: KaK HATH

MHOTOYTOJIbHUKH. HX 3JIEMEHTOB IICPUMETD M IUIOMIAb CIOKHOI PUTypbI?

Oxpy’KHOCTb 1

Brruncnenue nepuMeTpoB U II0MAnen
CIIOKHBIX (QUTYp, BKIIOUAIOIINX JIEMEHTHI

IIpakTHKYM 110 PELICHHIO 33]1a4 MOBBIIIEHHON
CJIOKHOCTH.

MHOT'OYT'OJIbHUKH.
Kpyra

Yucnossle Omnpenenenue BUIOB nocienosatenpHocTei: | MecaenoBaresbckast padora: noBeieHue

MOCJIEI0BATENBHOCTH U OTrpaHMYEHHAas T0CJIE10BAaTEIBHOCTD, MIOCJIEZIOBATEIbHOCTEN — OT TUIIOTE3BI J0

MIpOrpeccuu MOHOTOHHO Bo3pacTatoias (yObIBaro1as)

MoCJIeI0OBaTeIbHOCTh. [IpencraBnenne
OECKOHEYHBIX TIEPHOUIECKUX APOOCH B BUIE
OOBIKHOBEHHBIX.

3HAKOMCTBO C ITOHSTHEM CXOINMOCTH
MOCJIEIOBATEILHOCTH, HAX0XKICHHE CYMMBI

JI0Ka3aTelIbCTBa.
JMCKyccHsl HA OCHOBE pelleHus 3a/1a4:
asisiercst in MMMU yHuBepcanbHbIM?

CamocrositesibHOe OTKpbITHE: MMU — MeTon
JI0KA3aTeJIbCTBA: CyMMa YJICHOB
OCIeJ0BAaTEILHOCTH.




0eCKOHEYHO yOBIBAIOIIECH reOMETPUIECKOI IIpaKkTHKYM I10 PEIICHUIO 3a/1a4:
nporpeccuu. [Ipumenenue merona JI0Ka3aTeJIbCTBO HEPABEHCTB U JI0KA3aTEIbCTBO
MaTeMaTUYECKON MHIYKLIMU neaumoctd MMU
9 JBH>KEHUS MIIOCKOCTH 2 HentpanbHas cummerpus. LlenTpaibHo- HccaenoBarennbckas padora (B TOM 4ncie
cummeTpuuHbie ¢purypsl. [loopor. OceBas C UCIOJIb30BAaHUEM MTPOTPAMMHBIX CPE/ICTB):
cummeTpus. OUrypbl, CHMMETPUYHBIE KOMITO3HIIUS BUKCHHIA.
OTHOCHTCILHO HCKOTOPOH OCH. CaMocTosITeIbHOE OTKPbITHE:
[TapautenpHBIN IEPEHOC. (opMyIHpPOBKa BBIBOJIOB O CBOMCTBAX
[loHsiTHE NBUKEHUS U €0 CBOKCTBA. KoMIio3uLuil apmxenuil. Ilpoexr:
PaBeHCTBO Uryp. npeoOpazoBaHus (IBHKEHHUSI) B UCKYCCTBE
[IposiBneHus: CAMMETpPUU B IPUPOJIE,
JKUBOIIMCH, CKYJIBIITYPE, ApXUTEKTYpE.
Kommozuruu aBrmkeHui (MpocTeiime
HPUMEDBI).
IIpuMeHeHNE B pELLIEHUN T€OMETPUIECKUX
3a1a4
10 | IToBTOpeHwme, 3 Pemenue 3ana4, HIUIFOCTPUPYIOIIUX CBSA3U IIpoext: «IIpeobpazoBaHust B UCKYCCTBE U
00o01eHue, MEXly pa3IMYHbIMU TEMAMH Kypca apXHTEKTYPE»
CHUCTEMAaTU3aLHs [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS
Hrorosas xkondepenuus: «MaremaTuka — 310
Kypca
KpacuBoO»
OBHIEE KOJIMYECTBO 34

YACOB 110 NTPOTPAMME




7 KITACC

KomuyecTBO Yacos

Hara DeKTpOHHBIE IU(POBHIE
Ne n/m | Tema ypoka K I
Beero OHTPOJIBHBIC | LIPAKTUYECKUE | y3yyeHust | 00Opa30BaTeNIbHBIE PECYPCHI
paboThI paboThI
1 DnemeHThl uctopun. O0Imue 1 https://lwww.yaklass.ru/
MOHATHS TEOMETPHH. I nenens
OcHOBHBIE (PUTYPHI.
) DnemeHThl uctopun. O0Imue 1 https://lwww.yaklass.ru/
MOHATHS TEOMETPHH. 2 Henent
OcHoBHbBIE (PUTYPBI.
3 OnemeHThl ucropun. O0mme 1 https://www.yaklass.ru/
MOHSTHUS TEOMETPUH. 3 Henensd
OcHOBHBIEC (PUTYPBI.
4 DnemeHThl uctopun. O0Imme 1 https://lwww.yaklass.ru/
MOHSTHUS TEOMETPUH. 4 Hezend
OcHOBHBIEC (PUTYPBI.
5 OnemenTsl uctopuun. O0IIme 1 https://www.yaklass.ru/
MTOHATHS TEOMETPHH. S Hezens
OcHoBHBIE (PUTYPBL.
6 Ywucna v BEIYMCIICHHS. 1 6 Hexens https://www.yaklass.ru/

JlenumocTth. CIHOKETHBIS
3aJ1a4u




Ywucna v BbIYUCICHUS.

https://www.yaklass.ru/

/ Henumoctb. CroKeTHbIE 7 nenens
3a/1a4u
3 Uucia ¥ BEIYMCICHUS. https://www.yaklass.ru/
Henumoctb. CroKeTHbIE 8 nenens
3a7a4u
Yucia U BEIYHCICHUS. https://lwww.yaklass.ru/
9 JemuMocTth. CroKeTHBIE 9 Henens
3aja4u
10 10 https://lwww.yaklass.ru/
Tpeyronbuuku. [Ipusnaku HeIes
paBEHCTBA TPEYTOJIbHUKOB
1 11 https://www.yaklass.ru/
Tpeyronsuuku. [Ipusnaku HeIens
paBEHCTBA TPEYTOJILHUKOB
12 12 https://www.yaklass.ru/
Tpeyronsuuku. [Ipusnaku Hees
paBEHCTBA TPEYTOJIbHUKOB
13 13 https://lwww.yaklass.ru/
HeJens
AnreOpanyeckue BbIPAKECHUSI
14 14 https://www.yaklass.ru/
HEeJIeIIs
AnreOpandeckrue BBIPAKCHUS
15 15 https://www.yaklass.ru/
HEJIeIIs

AnreOpanyeckue BbIPAKECHHUSI




16 16 https://www.yaklass.ru/
HeJIes
AnreOpanyeckue BbIPAKECHHUS
17 17 https://lwww.yaklass.ru/
HeJens
AureOpanyeckue BBIPAKCHHUS
18 TpeyronbHUKY, | 18 https://www.yaklass.ru/
ICOMECTPUYCCKHUC HCPABCHCTBA HCLICIA
19 TpeyronbHUKY, H 19 https://www.yaklass.ru/
reOMETPUYCCKHUE HEPaBCHCTBA HCACJIA
20 YpaBHEHHS U CUCTEMBI 20 https://www.yaklass.ru/
YpaBHECHUU HEJens
21 VpaBHEHHUS U CUCTEMBI 21 https://lwww.yaklass.ru/
ypaBHEHUI HEeJens
22 VpaBHEHHUS ¥ CUCTEMBI 22 https://www.yaklass.ru/
YpaBHECHUI HEJens
23 23 https://www.yaklass.ru/
OceBas cummeTpus S —
24 24 https://www.yaklass.ru/

OceBasi cUMMeETpHS

Heens




o5 MEHOIOYTOTbHHKH. 25 https://www.yaklass.ru/
OKpY>KHOCTb. HENCIA

26 T — 26 https://lwww.yaklass.ru/
OKpY>KHOCTb. HeACTA

57 MEHOIOYTOTbHHKH. 27 https://www.yaklass.ru/
OKpPY>KHOCTb. HEACTA

28 28 https://lwww.yaklass.ru/
OyHKIUU Heaes

29 29 https://www.yaklass.ru/
OyHKIMN HeJels

30 30 https://lwww.yaklass.ru/
OyHKIUU Heaes

31 31 https://www.yaklass.ru/
DyHKIHT HEIENs

39 32 https://www.yaklass.ru/
I'eoMeTpuyeckue Mecra TOUEK Hemens

33 33 https://www.yaklass.ru/

FCOMCTpI/I‘—IeCKI/Ie MECTa TOUYCK

Heens




34 1 34 https://www.yaklass.ru/
['eomeTpuyeckue Mecra TOUEK Heens
OBHIEE KOJIMYECTBO YACOB I10 34
I[TPOI'PAMME
JINCT KOPPEKTUPOBKH
JATA Tewma 3anaTHA [IprunHa KOPPEKTUPOBKHU

I1J1aH

baxT
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