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HOACHUTEJBHASA 3AIIMCKA

Hacrosimas pabouasi mporpamma Kypca BHEYpOUHOM AesitenbHocTU « TpynHbie
BONPOCHI MaTeMaTHKHU. 7-9 Kiacchl» pa3paboTaHa B COOTBETCTBUU C TPEOOBAHHSIMHU
benepaibHOTO TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO OOIIEro
obpazoBanus (ganee — GI'OC OOO) u HampaBieHa HAa OpraHU3AIUI0 OOyYeHHUs
MaTEMaTHYECKOMY COJCPKAHUI0, BBIXOMISIMIEMY 3a pamku DemepanbHoil pabodeit
porpamMmel 1o yuyeoHoMmy npeamery «Martematukay (6a30BbIi ypOBEHb) OCHOBHOTO
obmiero oopaszoBanus (nainee — OPII), ¢ yueToM ucnonb30BaHUS BUAOB ACATEIBHOCTH
o0y4aroluxcsl, OTIMYHBIX OT YPOUHBIX.

[Tpu pazpadotke [IporpamMmbl yUHTHIBATIUCH CIEIYIONINE JOKYMEHTHI:

— ncbMO MuHHCTEpCTBA NpocBemeHus Poccuiickoin denepanuu OT 5 U0
2022 1. Ne TB-1290/03 «O HampaBiACHHH METOAMYCCKUX PEKOMCHIAIINI
[0 OpPTaHW3allid BHEYPOUYHOW NEATETHHOCTH B paMKax pealu3aluud OOHOBJICHHBIX
(denepanbHbIX TOCYJaPCTBEHHBIX 00Pa30BaTEIbHBIX CTAHAAPTOB HAYaJIbHOTO OOIIEro
¥ OCHOBHOTO 00111ero 00pa3oBaHus;

— pacnopsbkenue [IpaButensctBa Poccuiickoit denepartuu ot 19 Hosiops 2024 r.
No 3333-p «OO0 yTBEpKJI€HHMH KOMIUIEKCHOTO IJIaHa MEPONPUSITUHN MO MOBBIIICHUIO
KayecTBa MaTeMaTUYeCKOT0 M €CTECTBEHHO-HAy4yHOTo O0pa30BaHMs Ha MEPHOA

10 2030 romay.

B ycnoBusx peanusanuy TakOM CTPAaTErMYeCKOM 3ajaud, Kak JOCTHUKEHUE
TEXHOJIOTUYECKOTO CYBEPEHUTETA CTpaHbl, Mepe] MaTeMaTUYeCKUM oOpa30oBaHUEM

B YHCJIC TJIaBHBIX IIOCTABJICHBI CJICAYIOIIUEC LEJH. Pa3BUTHC TBOPYCCKHUX



U HCCIIEOBATEIbCKUX CIIOCOOHOCTEH OOydaromuxcsi, UX TMOArOTOBKAa B IpOIECCEe
oOydeHHs] MaTeMaThke K BBIOOpY mpodecchii, CBA3aHHBIX C Pa3BUTHEM TOYHBIX
U €CTECTBEHHBIX HAyK M TEXHOJIOTHIi

OcBoenne  mpemmaraemoit  IIporpamMmel  cOCOOCTBYET — MOBBIIICHUIO
y 0O0ydYaroImuxcsi YpOBHS MOTHBAIIMM K H3YUYEHUIO MATEMAaTHKH, K MPOJOHKCHUIO
n3yuenus marematuku B 10—11 knaccax Ha yriyOJIeHHOM ypOBHE M OPUEHTHPYET
Ha BBIOOP €IMHOTO TOCYAAPCTBEHHOTO SK3aMeHa IO MaTeMaTHKe MpO(UILHOTO
ypoBHsi. Kpome Toro, ocBoenue mpennaraemoro B [Iporpamme coaep:kanus mo3BOJISET
pacHuIMpUTh KPYr peliaeMbIX MaTeMaTHYeCKUX 3ajJad 3a CueT BKIIOYCHUS
npoOJIeMHBIX, HECTAaHAAPTHBIX 33/a4, 33734 MPUKIAAHOTO XapaKTepa, BBHIMOTHEHUS
UCCIIEJOBATENBCKUX PabOT, B TOM YHUCIIE C MEKIIPEIMETHBIM COJIEPKaHUEM, U3YUCHHUSI
JIOTIOJTHUTEIBHBIX BOIIPOCOB KaK TEOPETUIECKOT0, TaK M MPAKTUIECKOTO XapaKTepa.

[Ipenycmotpennsie [IporpamMmMoi BHIBI NESTENBHOCTH — HWHAWBUAYAJIbHAS
U TpynmnoBas NPOEKTHas M MCCIEAOBATEIbCKAsl NEATEIbHOCTh — CIIOCOOCTBYIOT
Pa3BUTHIO TIO3HABATENIbHBIX, PETYJISTUBHBIX M KOMMYHHUKATHUBHBIX YMEHUU
oOyuatomuxcsa. [IporpaMma CcOOTBETCTBYET WIEE PACHIMPEHHUS PUKIATHOU
HAIpPaBJIEHHOCTU Kypca MaTeMaTUKU Ha YpOBHE OCHOBHOTO OOHIEr0 oOpa3oBaHMS.
Peanmzamuss kypca cmocoOCTBYeT BBISBICHHIO TAJAHTIMBBIX U OJAapEHHBIX
OOy4YaroIIMXcsl, MOANCPKKE UX TAIAHTOB U PA3BUTUIO CTIOCOOHOCTEH.

B GonpmmHCTBE TEM Kypca IMpeanoiaraeTcsi BHIMOJTHEHNE HCCIIEI0BATEIbCKUX
pabor. YueOHOEe wHCcleqoBaHUME MO MareMaTuke B 7-9 Kiaccax mpenrosaraer
MOJTlydYeHUEe CyObeKmusHo HOBOTO il 0Oydaromlerocs pe3ylibTaTa W HaIpaBJICHO
Ha (hOpMHUpPOBAHHE UCCIICTOBATEILCKUX YMEHHI: BBIICTIEHUE TPOOIEMBI, OpraHU3aIHsI
¥ aHaJIU3 JIaHHBIX, BBIIBMYKCHUE THUIOTE3bI, TPOBEPKA TUMOTE3bI, (hOPMYITUPOBAHHE
BBIBOJIOB M MPEICTABIECHUE PE3yIHTaTOB HA TPAMOTHOM MaTEMaTHYECKOM SI3BIKE.

[Iporpamma MoskeT ObITH BOCTpeOOBaHa OOYYAIOIIMMUCS, KOTOPbIE HMEIOT

HHTCPCC K UBYUCHUIO MATCMATUKH, TOTOBATCSA K Y4aCTHUIO B OJIMMITHAAaX IIKOJIbHUKOB



10 MaTeMaTUKE U yIiTyOJeHHOMY U3YUYE€HUIO MATEMATUKH Ha YPOBHE CPEAHETO OOIIETO

oOpa3oBaHUs.

eab u 3axaum Kypca

Peanuzanusa BHEYpOUHOW JIE€STEIBHOCTH SBJISETCS HEOTHEMIIEMOM YaCTbhIO
oOpa3oBaTenpHOTO  TIpollecca, obOecrmednBas B TOM  YHCJIE€  BO3MOXXHOCTH
dbopmupoBaHus 00pa30BaTEIbHBIX MPOTPAMM pA3JIMYHOTO YPOBHSI  CJIOXKHOCTH
Y HalNpaBJICHHOCTH C Y4E€TOM OOpa30BATENbHBIX MOTPEOHOCTEN M CIOCOOHOCTEH
oOy4Jarommxcs, BKIKOYasi OJapeHHbIX AETEH.

Heas Ilporpammbl —  oOecreunTh  HHIWMBHIyaJIbHBbIE  MOTPEOHOCTH
oOydJarommxcss B HW3YYCHUU COACPKAHWS MaTeMaTHKH, BBIXOMSAIICTO 3a PaMKH
porpamMmbl 0230BOTO YPOBHSI.

3agaum xypca:

1. IToBeIIEeHHE YPOBHSA MAaTEMATHIECKOM MOATOTOBKH 00YUYaIOIINXCSl, PAa3BUTHE
YCTOMYMBOIO HHTEpEca K yueOHOMY npeameTy «MaTeMaTukay.

2. PazBuTre TBOpPYECKUX CIOCOOHOCTEH, MPOCTPAHCTBEHHOTO BOOOpaKeHUS,
TEOPETUUYECKOTO MBINIJICHUS W MaTeMaTHYeCKOW HWHTYWUIIUH, YMEHHHA pPacCyXIaTh
JIOTUYECKU U aHAJTU3UPOBATH CUTYAIIHH.

3. YruyOsenne u 3akperieHne 0a30BbIX 3HAHHM, (HOPMUPOBAHHUE YCTONUYUBBIX
HABBIKOB PEIICHUS HECTAaHAAPTHBIX M OJIMMITHAIHBIX 33/1a4, OCBOCHUE HECTAHIAPTHBIX
MOJIXOJ/IOB Y OPUTHHAIBHBIX PEIICHUN.

4. O3HaKOMJIEHHUE C IOMOJHUTEIBLHBIMH pa3ieliaMyd MaTEMATHKH, BBIXOISIITUMUA
3a paMK# 0a30BOTO Kypca.

5. Bocriutanne camMoCTOSTEILHOCTH, HACTOWYMBOCTH M OPraHU30BAaHHOCTHU
B XOJI€ PEIICHUS CIOXKHBIX 3a/1a4.

6. PazBuTre HaBBHIKOB KOMAaHJHON pabOTHI, JAPYKECKOTO COMEPHUYECTBA
Y 37I0pPOBOM KOHKYPEHIIUHU CPEIN CBEPCTHUKOB.

7. [ToaroroBka 00y4aronuxcs K y4aCcTHIO B TKOJIbHBIX, PAHOHHBIX, TOPOJICKHX,
pPETMOHANBHBIX, BCEPOCCHUMCKUX OJUMIIMAJAX, KOHKYypCax M COPEBHOBAHMSIX

10O MaT€MaTHUuKeE.



8. [loBblllieHWe  ypoOBHA  TPaMOTHOCTH B OOJIACTH  MCIOJIb30BaHUSA
«MaTEeMaTUYECKHUX MaKeTOB», 00ECIECUNBAIOIINX aBTOMATH3AIIHIO MTPOLIECCOB TTOUCKA,
aHanwu3a, o0paboTKH, co3daHus, mepedadd, GopManu3anuu (B BHUAC CTATUYCCKUX
U TUHAMHUYECKHUX rpaduKoB, AMarpaMM U IPOUYUX BU3yalU3alllil pe3yIbTaTOB aHAIKN3a
M MaTeMaTUYeCKUX 3aKOHOMEpPHOCTE) B mpouecce ydeOHOM JAesITeNbHOCTH
MIPU U3YYEHUH MAaTEMATUKHU.

9. Pa3BuTHE TBOPUYECKUX CIIOCOOHOCTEHN, TEOPETUUECKOTO MBIIIJICHUSI HA OCHOBE
WCITOJIB30BaHUS IU(PPOBBIX MHCTPYMEHTOB (B TOM YHCJIE «MAaTEMATHICCKUX MTAKETOB))
B 00JacTH  MOJEIMPOBAHMS, HWMHUTALMA W  HMHTEPIpETaluu  a0CTPaKTHBIX
MaTEeMaTUYECKUX O0BEKTOB U 00pa30B B BUJIE PA3JIMYHBIX BU3YyaIU3alUi (B TOM YHCIIe
IPOCTPAHCTBEHHBIX OOBEKTOB).

[Iporpamma paspaboTtaHa ¢ y4eToM peKoMeHIauui denaepaibHoi paboueit
IpOrpaMMbl BOCIIUTaHUA. B 4aCTHOCTH, OHAa yYHUTHIBAET NICUXOJIOr0-NIEAArOrHuYeCKUe
O0COOEHHOCTH COOTBETCTBYIOIIEH BO3PACTHON KaTErOpUH 00Y4arOIIUXCsl.

Takum oOpazom, peanuzanus I[IporpaMMbl  COJEWUCTBYET MOJYYCHHUIO
CJIIEAYIOIIUX PE3YyJIbTATOB:

— JOCTWXKEHHE 00yYaIOIIMMHUCS TUIAHUPYEMbBIX JTMYHOCTHBIX, METAIIPEAMETHBIX
U TMPEIMETHBIX PEe3yJbTaTOB, B T. Y. COOTBETCTBYIOIIUX YTIyOJEHHOMY YpPOBHIO
W3YUYCHUS] MAaTEeMaTUKU,

— pa3BUTHE JIMYHOCTH 0Oydarouuxcs, GOpMHUPOBAHUIO U YAOBIETBOPEHUIO UX
COIMAJIbHO 3HAYUMBIX UHTEPECOB U MOTPEOHOCTEH;

— caMopeanu3anys 00y4aroMXcs Yepe3 y4acTue BO BHEYPOUHOU AEATEIbHOCTH.

MecTo Kypca B 00pa3oBaTeibHOM Ipouecce

Bo ®I'OC OOO nns o0sA3aTeNbHOrO0 OOY4YEHHUS! YTBEPXIACHBI JBAa YPOBHS
OCBOCHHMSI pabOuyuX MpOrpaMM MO MaTreMaTuke: 0a30BbIM M YrIyOJeHHBIH, HAaUMHAS
c 7 xmacca. ConmepkaHue€ MPOrpaMMbl MO MaTeMatuke (yriayOJeHHBIN YPOBEHB)
HAIpaBJICHO HA  Y/JOBJIETBOPEHHE TMOBBIIICHHBIX 3alpOCOB  OOYYaIOIIUXCH,

CTpeMsIIIMXCcs K 0oJiee TIyOOKOMY OCBOCHHIO IPEIMETHBIX pe3ynbTaToB. [Iporpamma



Kypca BHEYPOYHOH neATeabHOCTH «TpyaHbIe BOMPOCH MaTeMAaTHKH» HampaBlieHa
Ha paclIpeHue 3HaHUH 00yJaronuXcs M0 MaTeMaTuKe JJIs KJIIACCOB ¢ 00s13aTeIbHBIM
0a30BBIM YPOBHEM OOyUCHHSI MAaTEMaTHKE.

Temarnueckoe TUIAaHUPOBAHKE B MMPOTpaMMe Kypca BHEYPOUHOH JCSITeIbHOCTH
«TpynmHBIE BOMPOCH MaTEMaTHKW» COCTABIIGHO TakK, 4YTO paclpeiciICHHUe
COJZIEP>KATENbHBIX PA3/ICIOB B HEM CHUHXPOHU3UPOBAHO C 005A3aTeIbHON MPOTrpaMMoi
0a3oBoro ypoBHsA. Peanmuzanus copepxkaHusi Tpearaetcss B (popmax, OTIMIHBIX
oT ypouHbIX. CleIyeT OTMETUTh, YTO JJAHHBIN KypPC B OCHOBHOM IITKOJIC BEICTPANBACTCS
HE TOJIbKO Ha pAaCIIMPEHUH MaTeMaTHYEeCKOTO CoJAepx aHusi 0a30BOro YpOBHS,
HO W Ha MOBBIIICHUH YPOBHS CJIIOKHOCTH 33124, TIPEIJIaracMbIX JIUIS PEIICHHUS.

Pabouass mporpamma Kypca BHEYPOYHOU ACATENBHOCTH « TpyIHBIE BOMPOCHI
MaTeMaTUKW» TMpeJHa3HaueHa Ui peanu3aluu B /-9 Kiaccax W HarpaBiieHa
Ha JIOCTHKEHHE OOYyUYaIoIMMUCS TUIAaHUPYEMBIX pe3ynbTaToB. llociaenoBaTenbHOCTD
U3Y4YeHHUsI TEM Kypca COBIaJlaeT MO BPEMEHH C M3YyUYEHHEM Kypca MaTeMaTHKH
(areOpbl W TEOMETPUH) OCHOBHOM IIKOJIbI 0a30BOTO YpPOBHS, BCE TEMBI
10 BO3MO>XHOCTH CHHXPOHHU3UPOBAHBI C 0a30BBIM KypCOM MaTEMAaTHKH IO Kjaccam.
Tembl mo anreOpe W TEOMETPUHM YEPEAYIOTCS, UYTO TO3BOJISIET MaKCHMAaJbHO
MPUOJIM3UTH MX TT0 BPEMEHHN M3YyYCHHsI K OCBOCHHIO 0a30BOTO Kypca.

@®opMbI  IEATETBHOCTH  OOYYArOIIMXCS  MPEAyCMAaTPUBAIOT  aKTUBHOCTH
U CaMOCTOSITENIBHOCTh, COYETAIOT WHIWBHUIYAIbHYIO U TPYIIOBYIO paboTy,
OTJMYAIOTCA OT YPOYHBIX OOJiee MIMPOKUM HCIIOJIB30BAHUEM HCCIEA0BATEIHCKOM
U TPOCKTHOM  JIEATETBHOCTH, pEIICHWEM HEeCTaHJapTHBIX 3ama4y  ©u  JIp.
CTpyKTypHUpOBaHUE TEMATHYECKOTO TUTaHMpOBaHUs B IIporpamMme COOTBETCTByET
TOPSIIKY M3YYCHHS Pa3/iejlOB U TeM aiareOpsl W T€OMETPUU B OCHOBHOW IIIKOJIC
U TEeM caMbiM OO€CIeuMBaeT TMPEEMCTBEHHOCTh YPOUHOH UM BHEYPOUYHOM
JESATCITBHOCTH.

Peanuzamms  [lporpamMmbl  mpeamosaraer CoOYE€TaHHE pPa3IUYHBIX  (OpM
IPyNIoOBOM paboTHI (IMCKYCCHS; MATEMAaTHYECKOE COPEBHOBAHHKE; TIPAKTUKYM; BHIOOD
TEMBl TIPOEKTa, IJIAaHUPOBAaHUE pabOT, pacmpeesieHne poJiel, B3aUMOOIEHKA

IIPU BBIMOJHEHUH TPYIIIIOBBIX MPOEKTOB M UCCIIETOBAHM ) M MHAWBHUIyaJIbHOM pabOThI
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(BBIMIOJIHEHUE WHIWBHUAYAJbHOIO HCCIEIOBAHUS, B TOM YHUCJIE C HCIOJIb30BAHHEM
IU(QPOBBIX HMHCTPYMEHTOB; TPOBEICHUE YCTHOTO OOOCHOBAaHWS TPU PEIICHUH
HECTaHJApTHBIX 3a/a4, 3aJad T[OBBIIICHHOTO YPOBHS CIIOXKHOCTH; MOCTPOEHUE
MaTeMaTHYECKUX MOJENe, HX MCCIEAOBAaHUE, HWHTEpIpETaAlns MOJTyYSHHBIX
pe3yAbTaTOB MPU PEIICHUH 337a4 C MEKITPEAMETHBIM U MMPAKTUUECKUM COJEP>KaHUEM;
MOUCK, MWHTEpHpeTanus, MOpeoOpa3oBaHUE U NPUMEHEHHE MaTeMaTHYECKOU
nH(OpPMAITUU; CaMOCTOATEIFHOE OTKPBHITHE HOBOTO MAaTeMaTHYEeCKoro ¢akra).
Hcnonb3zoBanue Takux GopM paboThl TOMOTaeT pa3BUBaTh y OOYUYAIOIIMXCS, C OJTHOM
CTOPOHBI, HaBBIKM BOCHPUATUS HOBOM HMH(OpMaMuU MpU pa3ivuHbIX (Popmax ee
MOJIauu, a C JIPYroil CTOPOHBI — AKTUBHOCThH, CAMOCTOSITEILHOCTh M CIIOCOOHOCTH
K TBopuecTBY. OcBoenue IIporpaMMbl AOKHO [OMONHATH W Pa3BUBATh 3HAHUS
U yMeHUs oOydYarommxcsi B 00JIaCTH MaTeMaTUKH, OPUEHTUPOBATh UX HA OOy4YCHHE
B CpEIHEW IIKOJIE B KJaccax, MpeAyCMaTpPUBAIOIIMX OCBOCHUE MaTeMaTUKH
Ha YTriayOJICHHOM YpPOBHE, B YaCTHOCTH TEXHOJOTMYECKOTO Mpoduis, a TakkKe

crocoOCTBOBATH COLUAIBHOMY (DOPMUPOBAHUIO TUYHOCTH O0YYAIOIIUXCS.

[Iporpamma kypca paccumtana Ha 204 daca B TeueHHE TpeX JIET OOyUCHHSI
B 7-9 kmaccax (68 yacoB B Ka/JIOM Kjacce) MpH MPOBEJACHUU 3aHATHI OIMH pa3
B HEAENI0 TO 2 akaJeMHYeCKHMX 4Yaca KaXJoe WIM JBa pa3a B HEIENIO
no 1 akamemuyeckoMmy vacy kaxmoe. LlerecooOpa3HbIM sIBIsIETCS YepeoBaHUE TEM

3aHIATHH C aNTreOpandecKuM U TEOMETPUUYECKUM COACPIKAHUEM.



COJEPXAHUE OBYYEHUA

7 KJIACC

DyieMeHThI HcTopun. O0uue noHsiTUs reomerpruu. OcHOBHBbIE PUTYPbI

Hctopus BOZBHUKHOBEHUS U pa3BUTHs reomeTpuu. [loHaTHS: akcuoMa, Teopema,
CBOWCTBO, MMPHU3HAK, JI0KA3aTEIbCTBO, ONpeaecacHne. MHCTpYMEHTHI U1 U3BMEPEHUN U
IIOCTPOCHUM. B3amMHOE pacIloNOKEeHHE TO4YeK Ha npsMou. M3mepeHue IMHBI
OTpE3Ka, pACCTOSIHUE MEXKTY TOUKaMu. B3anMHOe pacnosioxkeHue npsimeix. Jlomanas.
Buner nomanbix. /[nuHa nomanoi. MHoOroyronsHukd. [lepumerp MHOTrOyroiabHHUKA.
[ToHsTHE O BBIMYKIIBIX U HEBBIITYKJIBIX MHOTOYT'OJIbHUKAX.

Yucia u BoruucjaeHus. deJqumMocTnb

[Ipu3zHaku aenumocTu: (OPMYIHpPOBKA M JOKA3aTelbCcTBO. PelieHue 3anau
MOBBIIICHHOM  CJIOKHOCTH  HAa  JICIMMOCThb.  PellleHWe  CIOKETHBIX — 3a/1ad
apu(PpMETUIECKUM METOIOM.

Hccnedosamenvckas paboma. NeIMMOCTh U €€ CBONCTBA.

AuredpanvecKue BbIPAKEHUS

Crenenu, MHOTOWICHBI, MpPeoOpa30BaHUE MHOTOYICHOB, JCHCTBHUS C
MHOrouwieHamMu. MHoroujeH craHaapTHoro Bujaa. CreneHb MHorouieHa. KopHu
MHoOrouwieHa. Haxoxnenne kopHern MHOrouieHa. /lokazarenscTBo ToxaecTB. PazHbie
MOJXO0/bI K JOKA3aTEIIbCTBY TOXK/IECTB.

HUccneoosamenvckas paboma. Kak HalTH KOPEHb MHOTOYJICHA?

TpeyroasHuku. [IpusHaku paBeHCTBA TPEYroJ1bHUKOB

TpeyronbHuku. PaBHBIE TPEYroabHUKH B TEOMETPUUECKUX KOHDUTYpaIUsX.
[Ipu3Hakn paBeHCTBAa TPEYroJbHUKOB. I[IpHW3HakM paBeHCTBA MNPAMOYTOJbHBIX
TPEYroJbHUKOB. [lepneHIuKynsp 1 HaAKIIOHHAS.

YpaBHeHHS ¥ CUCTEMbI YPABHECHUMH

JIuHeliHbIe ypaBHEHUs U UX cUCTEMBbIl. OnpeiesIeHne Yncia KOpHEW TMHEHHOTO
ypaBHEHUs. PellieHve JTMHEWHBIX YPaBHEHUMN, CONEpKAIIUX 3HAK MOIyisa. Pemenue
JVHEMHBIX YPaBHECHHM C MapaMeTrpamu. PelleHue CcucTteM JIMHEWHBIX YpaBHEHUU

Pa3sHbIMU METOJaMHU.



Hccneoosamenvckas paboma: JNHHEWNHBIE YpAaBHEHUS, COJEpXKalllUe 3HaK
MoayJisi. [locTpoeHusi ¢ MOMOUIBI0 LUPKYJS U JTMHEUKH OOOCHOBAHMS MPOCTEUIITNX
MIOCTPOEHUH, ITANbl 33]Ja4l Ha IOCTPOEHHUS, pELIEHUE 3aa4 Ha TOCTPOEHUE LUPKYJIEM
Y JIMHEUKOM.

OceBasi cumMmeTpust

@urypsl ¢ 0ceBOM cuMMeTpuer. [Ipumepsl cMMMETpHUH B OKPY’KAIOLIEM MHpE.
IIpoexm: cUMMETpUS B OKPYXKAIOIIEM MUPE.

MHOroyrojibHUKH ¥ reoMeTpruYecKre HePaBeHCTBA

CyMMa BHYTPEHHHMX YIJIOB MHOTOYTOJbHHKA W BHEUIHUX YIJIOB BBIITYKJIOTO
MHOTOYTobHUKA. COOTHOIIEHUS MEXKJy CTOPOHAMU M YyIiaMU TpPEyroJbHUKA.
HepaBencTBo TpeyronsHuka. HepaBeHcTBO 0 mimHe nmoMaHo. HepaBeHCTBO Mexay
MEPIEHANKYJISIPOM W HAKJIOHHOW. PaccTossHUE OT TOUKH A0 IPSMOM.

Hccneoosamenvckas paboma: TeOMETPUUECKHAE HEPABEHCTRA.

DOYyHKIUU

ITouck oOmactu ompeAeneHUs W MHOXECTBAa  3HAUYCHMH  (YHKIIMH.
Hcnonb3oBaHue pa3inyHbIX cOcO00B 3ananus (GyHKUMH. Vcnonb3oBaHUE CBOWCTB
byHkumii s aHanu3za rpadUKOB  peajbHBIX 3aBUCUMOCTEH (Hynu (yHKIIUH,
MPOMEKYTKH 3HAKOMOCTOSIHCTBA (DYHKIIMH, MPOMEXKYTKH BO3PACTAHMS U YOBIBAHMS
dbyHKUMH, HaMOOJbIIEEe W HaWMEHbllee 3HaueHus (yHkuuu). ['paduxu, KycoyHo-
3aJlaHHble QYHKIIUU.

Hccneoosamenvckas paboma: cpaBHEHHE CBOMCTB (DYHKLIHMH U MX rpaduKOB B
3aBUCUMOCTH OT TapaMeTPOB.

I'eomeTpuyeckmne Mecra TOUEK

B3auMHOe pacrnonoxeHne OKpyKHOCTU U npsamou. [Ipumepsl reoMeTprudeckux
MECT TOYEK Ha IUIOCKOCTH. METOJ IeoOMETpHYECKMX MECT TOYEK IPH PEUICHUU

reOMCTPHUICCKUX 3aaa4.

8 KJIACC

YucJya 1 BEIYUCJICHUSA

KBanparnseiil kopeHb. BrinonHeHNE orniepanuil ¢ UppaMOHaAIbHBIMU YUCIaAMU.



AsreOpanvecKkue BbIPAKEHUS
JpoGHo-panmoHanbHble BbipakeHus. CTeneHu. BeinogHeHne ToX1eCTBEeHHbBIX

npeoOpa30BaHUil PAITMOHAIBHBIX BRIPAKEHUH.

HenTpajbHasi cHMMeTpPUSA

®opmynMpoBKa OIpeNeNeHrsT W JO0Ka3aTelIbCTBO CBOMCTB IIEHTPAIBHO-
CUMMETPUIHBIX QUTYDP.

Jlenenne oTpe3ka Ha paBHBIE YaCTH C TTIOMOIIBIO IIUPKYJIS U JIMHCUKH.

Hccneoosamenvckas paboma: CBONCTBA IIEHTPATIbHO-CUMMETPUYHBIX (PUTYP.

Hpoekm: HEHTPaJIbHasd CUMMCETPUA B OKPYKAIOIICM MUPC.

YeTbIpEéXyroJIbHUKH

[Tapamnenorpamm, ero npu3Haku u cBoicTBa. IIpssMoyrosbHUK, poM0, KBaJpar,
UX Npu3HaKu U cBoictBa. Tpaneuus. PaBHoOenpeHHas Tpamenusi, €€ CBOWCTBA U
npu3Haku. CpenHsis JIMHMS TPEYTOJIbHUKA U CpelHss JuHus Tpanenuu. CBoWcTBa U
MPU3HAKH CHEIUATbHBIX BUAOB YETHIPEXYTOJILHUKOB.

Hccrnedosamenvckas paboma: 3HAKOMBIE U HE3HAKOMBIE YETBIPEXYTOJILHUKU.

YpaBHeHMs U HEPABEHCTBA

OnpeneneHue paBHOCWIBHBIX ypaBHEHUW. [IpuMeHeHue CBOICTB ypaBHEHUN
C oOnHOM mnepeMeHHOM. OmnpeneneHue KOJIWYECTBA JICMCTBUTEIBHBIX KOPHEH
KBaJpaTHOTO ypaBHeHUs. Pelienre 1poOHO-pallMOHABHBIX YPAaBHEHUM, CBOISILIUXCS
K JIMHEWHBIM WIM K KBaJAPAaTHbIM YPaBHEHUSM, HCIIOJIb30BAaHUE METOJA
3aMEHbl TMEepEeMEHHOM. PellleHne TEKCTOBBIX 3aJau aNreOpanyeckuM CroCOOOM:
nepexo]l OT CIOBECHON (hOPMYIHPOBKHU YCIOBUS 3aJaud K ajJreOpandyeckord MoJeiu
IIyTEM  COCTABJICHUS  yPAaBHEHMS;  PELICHHE  COCTABICHHOTO  YPAaBHEHWS;
UHTEpHpeTanus pe3yibrara. ['paduueckas WHTEpHpeTalnus ypaBHEHUH € ABYMs
IIEPEMEHHBIMHU.

Pemenue cucrteM ypaBHEHUH, B KOTOPBIX OJHO U3 YPAaBHEHUU HE SIBIISIETCS
auHedHbIM.  ['paduueckas uWHTepOpeTalus peleHUus ypaBHEHUS C  JABYMs
IIEPEMEHHBIMU U CUCTEM YPAaBHEHUMU C IBYMs IIEPEMEHHBIMU. Perenne HelmHenHbIxX

HCPAaBCHCTB M HX CHCTCM. Pemenue HCPABCHCTB, COJACPKAIOMX 3HAK MOIYJIA.
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N300paxeHne perieHnss HepaBEHCTBA C OJJHOW MEPEMEHHOW M CUCTEMBbl HEPABCHCTB
Ha KOOPJIWHATHOW TPSMOH, 3alHMCh PEIICHUSI ¢ TIOMOIIBI0 CUMBOJIOB. HepaBeHCTBO
C IBYMS MIEPEeMEHHBIMHU. | padryuecKkuii METOI PEIIeHNs CUCTEM HEPABEHCTB C IBYMS
TIepeMEHHBIMH.

Hccneoosamenvckas paboma: paBHOCUIBHOCTH U CIIEICTBUE.

Hccneoosamenvckas paboma: rpaduyueckas HHTEpIpPETAlus ypaBHECHUHN
C IByMSI TICpEMEHHBIMH.

Hccneoosamenvckaa  paboma: TpaduvecKuid METOA PEIICHUS CHUCTEM

HCPABCHCTB C ABYM: IICPEMCHHBIMMU.

IIpeoGpa3zoBanue nmogooust
[IpeoOpazoBanue nmoao6us u no100HbIe Hurypbl. COOTHOIICHHS B TTOJI0OHBIX

durypax.

Hccnedosamenvckas paboma: 4to Takoe ppakran’?

Jloka3aTe/ibCTBAa HEPABEHCTB

O1nieHKa 3Ha4YE€HUS BBIPAKEHUSA C UCTIOJIb30BAHUEM HEPABEHCTB.

[IprMeHeHne CBOMCTB HEPABEHCTB B XOJI€ PEILICHHUS 3a/1a4.

Ornpenenenre paBHOCUIbHBIX HEPABEHCTB.

JIoKa3aTeabCTBO HEPABEHCTB.

Pemienre TEKCTOBBIX 3a7ady C MOMOIIBID JIMHEHHBIX HEPABEHCTB C OJHOM
IIEPEMEHHOM.

Hccneoosamenvckas paboma: TUHEHHOE HEPABEHCTBO C OJHOW MEPEMEHHOU

C IapaMeTpoM.
IIpsimoyroJjibHbIe TPEYroOJbHUKHU

Teopema Iludaropa u e€ nmpuMeHeHHEe NpPHU PEUICHUHM NPAKTHUYECKUX 3aj]ad.
JloKa3aTenbCTBO  COOTHOLIEHUWH MEXIYy NPONOPUUMOHAIBHBIMUA OTpE3KaMu B
NPSIMOYTOJIBHOM TPEYTOJIbHUKE (BBICOTA, MPOBEAEHHAS U3 BEPUIMHBI MPSIMOTrO YIJIa;
METPUYECKUE COOTHOlIeHUsA). [IpuMeHeHHe COOTHOIIEHWH TMpU  pEelIeHUH
reOMETPUYECKUX  3adad. [puUroHOMETpuYecKHe  (PYHKIMH  OCTPOTrO  yIuia
NPSIMOYTOJILHOTO TPEYrojbHUKa (CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC). 3HAUYCHHUS
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Tpuronomerpuueckux ¢yHkuuid ans yrino  30°, 45°, 60°. Pemenune 3amau c

UCITIOJIb30BAHUEM TPUTOHOMETPUUECKUX (DYHKIIH.
IIpakmukym: pelieHrne NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4.
Mamemamuueckoe copegrnosanue: pelicHUE 3a]1a4 pa3HbIMU METO/IAMH.

DYyHKIHUU
[Touck obyacTu ompeneleHUss U MHOXKECTBa 3HadeHUU (QyHKumMH. ['paduk

bynkiun k/X. @yukius Buaa (ax + b)/(cx + d).

Yncaa u BBIYUCIIEHHS: 1€JIMMOCTD

dopMynUpOBKa OMNpEACTICHUsT JCIMMOCTH HAIeJO, 4YHCEN, CPaBHUMBIX
0 JaHHOMY MOAYJ0. BeinonHeHue neneHus ¢ ocTarkoM. Jloka3aTenbCTBO
U NPUMEHEHUE CBOMCTB CpaBHEHMH MO Monayito. HaxoklieHHe OCTaTKOB CyMMBI
Y TIPOU3BEICHUS 110 JAHHOMY MOJIYIIO.

Hccneoosamenvckas paboma. NeIUMOCTb.

9KJIACC

YpaBHeHUA U HEPABEHCTBA

bukBanpaTtHbie ypaBHEeHUS. MeTO bl paBHOCWIIBHBIX MPEe0Opa3oBaHuM, 3aMEHBI
NepeMEeHHOM, rpad)uIecKOro METo/Ia MPU PEIICHUH YpaBHEHUM 3-i U 4-1 CTENeHEeH.
Pemienne HepaBeHCTB, coAepKallMX 3HaK wMoxayisa. HepaBeHcTBo ¢ aByms
nepeMeHHbIMH. [IpuMeHeHue rpadudeckoro MeToja penieHUs CUCTEM HEPaBEHCTB
C ABYMs IepeMeHHbIMU. Pelienne TpoOHO-pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.
[Toctpoenue rpapukoB ypaBHEHHM, B TOM YHUCJIE C HCIOIb30BaHUEM IU(PPOBBIX
pecypcoB. [lpuBoauTh rpadudeckyro HHTEPIPETAIIMIO PEIICHHUS YPAaBHEHUS C JBYMS
IIEPEMEHHBIMU U CUCTEM YPaBHEHHUH C JByMs IepeMeHHbIMU. VccnenoBanue cucrteM
HEJIMHEWHBIX YPABHEHHM € mapaMeTpoM. PerieHrne HepaBeHCTB ¢ ABYMsI IEPEMEHHBIMU
U UX CHCTEM.

HUccneoosamenvckue pabomel:  peuieHue 3agad  C  MapaMeTpamud  —

anredpanvyecKuM METOJIOM; TpauuecKUM METOJIOM.
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Pemienue TpeyrojibHUKOB

TeopemMa CHHYCOB M TeopeMa KOCHHYCOB, MX IMPUMEHEHHE NpPHU pEUICHUU
TPEYrOJIbHUKOB U MPaKTUYECKHUX 3azay. CooTHo1IeHU MEXIY
TpuroHomerpuueckumu  ¢ynkuusmu. [lpocteitiie  Qopmynbl  npuBeneHUS,
BBIBOJIMMBIE U3 T€OMETPUUECKHX cooOpaxeHuil. HaxoxaeHue paamyca onmcaHHOU

okpyxxHocTH. Popmyina ['epona. @opMyia mIomaau BITYKIOTO YETHIPEX YT OJIbHHKA.

HpaKmuKyM: PCHICHUC T'COMCTPUICCKUX U ITPAKTUKO-OPUCHTHPOBAHHBIX 3a1a4

Pa3HbIMH MCTOJAaMMU.

AJire0OpanvecKkue BbIPpaKeHU s

Crenensp ¢ palMoOHaNIbHBIM MOKA3aTEIIEM.

Ornpenenenne KOpHS N-1 CTENEHU U CTENIEHN C PALIMOHAJIBHBIM ITOKA3ATEEM.

[IpumeHeHne omnepanuu M3BJIECYECHHUS KOPHA N-M CTENEHW, MCIONb3YS
IIPU HEOOXOAMMOCTH KAJIbKYJISATOP. BhIunciieHrne 3HauyeHusi CTENEHH ¢ palliOHAIbHBIM
nokaszareseM. OneHka 3HAaYEHWA KOpPHSA N-H  CTENEHHW, 3HAYEHUE CTENEHU
C paluMOHANbHBIM IOKa3aTeJeM ULEIbIMH YHUCIaMU M JECATUYHBIMH JIPOOSMH.
CpaBHeHHME W YHNOPSAJOYMBAHUE PALMOHAIBHBIX W HPPALUOHAIBHBIX YHUCEJN,
3aIIMCaHHBIX C [IOMOLIBIO KOPHS N-U CTENEHU, CTEIIEHU C PALIMOHAJIBHBIM ITOKA3aTEIIEM.
BrinonHeHne TOXJIECTBEHHBIX MPEoOpa30oBaHUN BBIPAKEHUHM, COACPKAIIUX KOPEHb

n-i CTCIICHU, CTCIICHb C PAIMOHAJIbHBIM ITOKAa3aTCIICM.

Iloxo0ue TpeyroibHMKOB

TeopeMbl 0 TPOU3BEAECHUU OTPE3KOB XOP/I, TEOPEMBI O IPOU3BEACHUH OTPE3KOB
CEeKyllIMX, TeopeMa O KBaJpare KacaTelbHOW, TeopeMbl YeBbl u MeHenas.
HccnenoBanre, B TOM 4YHUCJIE C TOMOLIBIO LU(PPOBBIX PECYpPCOB, H3yYAEMBIX
KoH(purypauumii. [[puMeHeHne TaHHbIX TEOPEM MPH PEIICHUH FT€OMETPUUYECKUX 3a/1ay.
3HaKOMCTBO C TIOHSTHEM TOMOTETHMH, C €ro IPUMEHEHHWEM, B TOM YHCJE
B MIPAKTUYECKUX CUTYyaIUIX.

HUccneoosamenvcrkas paboma (¢ UCHOJIb30BAHUEM IMPOTPAMMHBIX CPEICTB):

TOMOTETHSA U €€ CBOWCTBA.
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DOYyHKIUU

[Tonsitue «pyukuusa». IIpumenenue cBOWCTB GYHKIMI: HyIW (QYHKIHH,
IPOMEXKYTKHA 3HAKOIMOCTOSHCTBA (DYHKIIMH, TPOMEKYTKH BO3pAcTaHUA U YOBIBaHUS
(YHKIIMM, YETHBIE U HEYETHble (DYHKUMHU, HanOOJIbIIee UM HAUMEHbLIEE 3HAUCHUS
bynkun mpu pemeHuu 3anad. I[loctpoenue rpadukoB (QYHKIMA C MOMOIIBIO
npeoOpa3oBaHuil BUAA:

f(x) =F(x) + a; f(x) = f(x + a); f(x) - kf(x), f(x) =1(| x [), f(x) = [ {(x) |.

Pacno3sHaBaHue crTeneHHbIX (YHKIMA M TOCTPOEHHE ACKU30B TIpaUKOB
CTETICHHBIX (YHKIMA C HaTypaJdbHBIMH TIOKa3aTeNsIMA pa3HONM YETHOCTH.
Hcnonb3oBaHue CBOMCTB TpadUKOB CTENEHHBIX (QYHKUUNA C HATypadbHBIMH
ToKa3aTelsIMHM TIPU peleHuy 3a1ad. Iloctpoerne rpadukos dyHkumit y=vVx ,y = 3Vx,
y=1x].

Uccneoosamenvckas paboma: noBeneHue (QyHkouum U ee  rpaduxa

B 3aBUCHUMOCTH OT ITapaMcCTpa.

MeTtoa KOOpAUHAT

[lapamnenbHOCTh W MEPHEHAMKYJISIPHOCTh MPSAMBIX  (Yepe3  yIJIOBOM
K03 UIIIEHT).

Haxoxnenue nepecedyeHnil OKpyKHOCTEN U IPSAMBIX B KoopauHatax. Gopmyiia
paccTosiHUsL OT TOYKH A0 npsMou. [lmomane mapannenorpamMmma B KOOpPIWHATAX,
noHsATHE 00 OpHEeHTHpPOBaHHOM momanu. [IpumeHeHne wMeToga KOOpIMHAT
B NPAKTUKO-OPUEHTUPOBAHHBIX  TIEOMETPUYECKUX  3aJayax,  HMCCIEAOBaHUE
MPUWIOKEHUS METO/Ia KOOPAUHAT B BBIYUCIUTEILHON MaTeMaTUKe U UHPOPMATHUKE.

Hccnedosamenvckas  paboma:  pelieHWE  NMPAKTUKO-OPUEHTHPOBAHHOU
reOMETPUYECKOM 3a1a4l METOJIOM KOOPIAUHAT.

IIpaBuibHbIe MHOTOYT0JIbHUKU. OKPYKHOCTH 1 MHOTOYTOJIbHUKH

[loHATHE MNPAaBUWIBHOTO MHOTOYTOJbHHUKA. DOpMynbl [ BBIYUCICHUS
JJIEMEHTOB NPABWJIBHBIX MHOIOYTOJBHUKOB (CTOPOHA, paauyC BIHCAHHOW H
OMMMCAHHOW OKPYKHOCTEeH). BbIBOA (opMy IITMHBI OKPY>KHOCTU U TIOMIATN KPyTa.

JlnmuHa 1yTM OKPYKHOCTH, paaviaHHas mepa yria. I[lmomaas kpyra W Iwioniaib
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KPYroBOTO CEKTOpa. BbIUuClieHWe TEepUMETpPOB M IUIOMAACH CIOXKHBIX (UTYD,
BKJTFOYAIOIIUX AJIEMEHTHI KpyTa.

CamocmosmenvHoe omkpvlimue. Kak HAUTH TepUMETP U IJIOUIab CI0XHON
burypsi?

Ipaxmuxym: peleHue 3a1a4 MOBBIIIEHHON CIIOKHOCTH.

YucaoBbie MOCTET0BATEILHOCTH U MPOTPeCCHH

Ormpenenenue BUIOB TOCIEIOBATEILHOCTEH: OrpaHUUEHHAs MOCIEA0BATEILHOCTD,
MOHOTOHHO BoO3pacTtaroniasi (yObIBaroiasi) MocCJeI0BaTeIbHOCTh. l[IpeacTaBnenue
OCCKOHEYHBIX TEPUOJUYECKUX Jpo0eli B BUJE OOBIKHOBEHHBIX. 3HAKOMCTBO
C TIOHSITHEM CXOJMMOCTH MOCIEOBATEILHOCTH, HAXOXKICHHE CyMMBI OECKOHEYHO
yObIBaroNIe reomerpudeckoil nmporpeccuu. [IpuMeHeHne meroja MaTeMaTUYECKON
WHIYKIIAH.

Hccnedosamenvckas ~ paboma:  TIOBEIACHHE  IOCIENOBATEIbHOCTEH — —

OT THITIOTC3bI 1O A0Ka3aTCJIILCTBA.

JABHKEeHMS IIJIOCKOCTH

entpanbHas cummerpus. LleHTpanbHo-cumMerpuunble ¢urypsl. IToBopoT.
OceBas cummeTpus. DUrypbl, CUMMETPUYHBIE OTHOCHTEIBHO HEKOTOPOW OCH.
[TapannenpHbii TiepeHoc. [loHaTHE ABMXKEHUS M €ro cBoicTBa. PaBeHCTBO Quryp.
[IposiBieHMsT CHMMETPUM B TPUPOJE, JKUBOMMCH, CKYJIBNTYpE, apXUTEKTYpe.
Kommnosummu nwkenuit (mpocteitmuie npumepsl). llpuMmenenne B pernieHUU
reOMETPUYECKUX 3a/1a4.

HUccnedosamenvckas paboma (C WCHOJB30BAHUEM MPOTPAMMHBIX CPEJCTB):

KOMIIO3UIINS NBUKEHUH.
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MJIAHUPYEMBIE PE3YJbTATHI OCBOEHUS KYPCA BHEYPOUHOM
AEATEJBHOCTU «TPYIHBIE BOITPOCBI MATEMATHUKW»

Peanu3zanus nporpaMmmsel Kypca BHEYPOUHOH JIeATebHOCTH « TpyaHbIe BOIPOCHI
MaT€MaTUKW»  HalpaBjieHa Ha OOeCledYeHHe JOCTMXKCHHS  O0ydYaromuMUCS

JIMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPCAMCETHBIX 06p330BaTeJ'IBHBIX PE3YJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATDI B vactu:

— NAaTPUOTHYECKOr0 BOCIHMTAHMSA: IMPOSBICHUE HHTEpeca K MPOLIIIOMY
Y HACTOALIEMY POCCHUMCKOM MAaTEMAaTUKH; LIEHHOCTHOE OTHOLICHUE K JOCTHKECHUSIM
POCCHICKMX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI, K KCIIOJIb30BaHUIO
ATUX JOCTHXKEHHUM B IPYTUX HayKaxX U MPUKIAAHBIX cdepax;

— IPAXKAAHCKOr0 M JAYXOBHO-HPABCTBEHHOI'0 BOCIHMTAHHMSA: TOTOBHOCTHb
K BBINOJHEHUIO 00S3aHHOCTEN TpakKJJaHUHA U Pea3alliK €ro MpaB; MPE/ICTABICHUE
O MaTeMaTUYeCKHX OCHOBaX (YHKIMOHUPOBAHUS PA3IMUHBIX CTPYKTYp, SIBJICHUM,
NpoIeAyp TpaxAaHCKOTO OOIIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTH
K OOCYXIEHHIO ITUYECKHX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM
JOCTH)KEHUW HAyKHW; OCO3HAHHWE BaXXHOCTH MOPAJIbHO-3TUYECKUX IPUHILIMUIIOB
B JICSITEIIBHOCTH YYEHOTO;

— TPYAOBOI0 BOCIMTAHMS: YCTAaHOBKAa HAa AKTUBHOE YYacCTHE B PEIICHUU
MIPAKTUYECKUX 3a0a4 MATEMAaTHUYECKOW HAIPaBICHHOCTH; OCO3HAHUE BAXHOCTU
MaTeMaTU4YeCKOro oOpa3oBaHUs Ha MPOTSHKEHUM BCEW KU3HU IS YCICIIHOU
poeCCHOHANTEHOMN NESITEIbHOCTH M Pa3BUTHE HEOOXOIUMBIX YMEHUN; OCO3HAHHBIN
BBIOOpP W TOCTPOCHWE WHIWBHUIYATbHOW TPACKTOPUH OOpa30BaHMS M KU3HEHHBIX
MJIAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

— JCTETHYECKOr0  BOCHUTAHMA:  CIOCOOHOCTP K  OMOIMOHAIBHOMY
U OCTETUYECKOMY BOCHPHUATHIO MaTeMaTHYECKHMX OOBEKTOB, 3ajay, pelIeHUM,
pacCyXJI€HU; YMEHHUE BUJIETh MATEMATUUYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

— HEHHOCTHM HAYYHOI0 IO3HAHMSA: OpHUCHTAUHUS B  JICSITEIBHOCTH

Ha COBPEMCHHYIO CUCTEMY HAaY4YHBIX HpGI[CTaBJICHI/Iﬁ 00 OCHOBHBIX 3aKOHOMCPHOCTAX

16



pa3BUTHA YEJIOBEKA, IPUPOJIBI U OOIIECTBA; IOHUMAaHUE MATEMAaTUYECKONH HAYKH Kak
cdepbl 4eT0BEUECKON IEATENBHOCTH, 3TAIIOB €€ Pa3BUTUS U 3HAUUMOCTH JJIs1 pa3BUTHUS
LIMBUJIM3ALMN; OBJIAJCHUE S3bIKOM MAaTEMATHKU M MAaTEMaTUYECKOH KyJbTypod Kak
CPEICTBOM  IIO3HAaHUS  MHpA; OBJAJACHHE  HABbIKAMU  HCCJIEI0BATEIbCKON
NESITENIbHOCTH;

— (M3MYECKOro BOCHUTAHUS, (POPMHUPOBAHUS KYJbTYPbl 310POBbS
U 3MOUHMOHAJIBHOIO 0JIaromoJIy4yMsi: TOTOBHOCTb IPHUMEHATH MaTeMaTHYECKHE
3HaHHUS B UHTEPECaxX CBOETO 3/I0POBBS, BECHUS 3I0pOBOT0 00pa3a KU3HHU (310pOBOE
NUTaHue, cOAIAaHCUPOBAHHBIM PEXXUM 3aHATUNA W OTIbIXa, peryisipHas (uznueckas
aKTUBHOCTH), C()OPMHPOBAHHOCTh HaBbIKAa pPEQIIEKCHUU, NPHU3HAHUE CBOEro IpaBa
Ha OIIMOKY M TaKOTo K€ MpaBa IPyroro 4ej0BeKa;

— JKOJIOTHYECKOr0  BOCIHMTAHMSA: OpHEHTalus  Ha  I[PUMEHEHHE
MaTE€MaTUYECKUX 3HAHUM JUIs pEelIeHUs 3a7a4 B 00JIACTU COXPAHHOCTU OKPY KArOIIeH
Cpelbl; IUIAHUPOBAHME IIOCTYNIKOB M OLIEHKA HX BO3MOXXHBIX IIOCJIEICTBHI
JUISL OKpY’Karollle Cpefbl; OCO3HAHME TIJI00AlbHOIO XapakTepa HKOJIOTHYECKUX
npo0JieM U MyTeH uX penieHus;

— aJanTauuy K HM3MEHSIOIIMMCH YCJIOBUSM COLMAJIbHOW M NPHPOTHOM
cpeAbl: TOTOBHOCTh K JIEWCTBUSIM B YCIIOBHMSX HEONPEIEICHHOCTH, MOBBIILIEHUIO
YPOBHSI CBOEM KOMIETEHTHOCTH Ye€pe3 MPAKTUUYECKYIO NEATEIbHOCTb, B TOM YHUCIE
YMEHUE YUUTHCS y APYTUX JIIOJIEH, TPUOOpPETaTh B COBMECTHOM ESITEIIbBHOCTH HOBBIE
3HaHUS, HaBBIKK M KOMIIETEHLIMH M3 OMbITa JPYTUX; HEOOXOIUMOCTh (OPMHUPOBATH
HOBBIE 3HaHUSI, GOPMYIHPOBATH UJIEH, IOHATHUS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSX,
B TOM YHCJIE paHEe HE HM3BECTHBIX, OCO3HABaTh JE(UUUTHI COOCTBEHHBIX 3HAHHIA
U KOMIIETEHTHOCTEH, IUJIaHMPOBaTh CBOE pPa3BUTHE; CIIOCOOHOCTh OCO3HABAThH
CTPECCOBYIO CUTYyallMl0, BOCIPUHUMATh CTPECCOBYIO CHUTyallMi0 KakK BbI3OB,
TpeOyromMii KOHTpPMEp, KOPPEKTUPOBATh MPUHUMAEMbIE pEHICHUS U JeHCTBUS,
bopMyIMpOBaTh U OLIEHUBATH PUCKU U MOCIIECTBUSL, (POPMUPOBATH OIIBIT;

— BOCIHHMTAHMA HWH(POPMALMOHHOW KYJBTYPbI: IPOSBICHUE HWHTEpeca

K HCIIOJb30BaHUIO HH(prBBIX TEXHOJIOT UM A1 OIITUMHU3aluKU IIPOHCCCOB IIOMCKA,
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aHanu3a, o0OpabOTKH, CO3/aHus, TMepeJayd MaTeMaThuecKod HuHOopMalU
U BHU3yallM3alMil MaTeMaTUYECKUX OO0OOIIEHUN U pe3ylbTaTOB aHaJIN3a; TOTOBHOCTh
K HCIHOJB30BaHUI0O IU(GPOBBIX HWHCTPYMEHTOB JUIS  BBINOJHEHHS  Y4eOHOM
NESATEIbHOCTH TMPU W3YYEHUHM MATEMATHUKH; CIIOCOOHOCTh MPUMEHSTh LU(pPOBbIE
WHCTPYMEHTBl B YCIOBHSX peaJu3allid MEP MO MPEAyNPEeXICHHUIO BO3MOKHBIX
HETaTUBHBIX IMOCJEICTBUM aKTUBHOTO U CUCTEMATUYECKOIO MPUMEHEHUS HUPPOBHIX

TEXHOJIOTUH B y‘le6HI>IX OCsIXx.

METAIIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBeEpPCAJIbHbIE YUeOHbIe JeHCTBUS

baszosvie nocuueckue oeticmeusi:

— BBIBJISITh M XapaKTEpHU30BaTh CYIICCTBEHHBIE NMPU3HAKA MAaTEMATHYECKUX
O0OBEKTOB, MOHATUM, OTHOIICHUI MEXYy MOHATHUSAMHU, GOPMYIUPOBATH OMpPEACIICHUS
MOHSATUM, YyCTaHABIMBAaTh CYIIECTBEHHBINM MpU3HAK KJIacCU(pUKAIMKU, OCHOBaHUS
JUTs1 000O0IIEHUs U CPaBHEHU S, KpUTEPUH MPOBOAMMOTO aHAIIN3a;

— BOCIpPUHHMMATh, (GOPMYJIUpPOBATH W  NPEoOpPa3OBBIBATH  CYXKJICHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHbIC;

— BBIABJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TPOTUBOPEUHS
B (akTax, MaHHBIX, HAOMIOJACHUSX W YTBEPXKIACHUSIX, TMpeiaraTb KpUTEPUU
JUIS1 BBISIBIICHUS] 3aKOHOMEPHOCTEN Y TPOTUBOPEUHNI;

— JienaTh BBIBOJBI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX
Y MHJIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

— pa3Ouparh JI0Ka3aTelIbCTBA MATEMAaTUYECKUX YTBEPXKACHUH (TIpsiMble
¥ OT MPOTUBHOTO), TIPOBOJIUTH CAMOCTOSATENTHHO JI0KA3aTeIhCTBA MATEMATUICCKUX (DaKTOB,
BBICTpanMBaTh apryMEHTAIIMIO, MPUBOJAUTH MPUMEPHl U KOHTPIPUMEPHI, MPUMEHSThH
METOJ] MAaTeMAaTUYECKON MHIYKIIMH, 0OOCHOBBIBATH COOCTBEHHBIC PACCYKICHHUSI;

— BbIOWpaTh cHoco0 pemieHUs y4eOHOW 3ajaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIIeHHUs, BEIOMpaTh HanboJiee MOAXOASAIIUN C YUETOM CaMOCTOSTEIIBHO

BBIJICJICHHBIX KPUTEPHUEB).
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ba3zosvie uccnedosamenvckue oeticmsusi:

— WCIOJIb30BaTh BOIPOCHl KaK HCCIEAOBATENIbCKUN HMHCTPYMEHT IO3HAHMS,
¢dbopMynupoBaTh  BOIPOCHI, bukcupyromme IIPOTUBOPEYHE, npo0iemy,
CaMOCTOATENIbHO YCTaHaBIIMBaTh HMCKOMOE U JaHHOe, (OpPMHpPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3ULMIO, MHEHHUE;

— TPOBOJUTH IO CaMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY AKCIIEPUMEHT,
UCCJIEIOBAHUE II0 YCTAHOBJEHUIO OCOOCHHOCTEH MaTEMaTHYECKOro OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXK Ty COOOM;

— CaMOCTOATENIBHO (OpMYJIUPOBATh OOOOIICHUS W BBIBOJLI MO pe3ysibTaTaMm
IPOBEICHHOTO  HAOJIIOJICHMS,  MCCJIEAOBAaHMs,  OKCIIEPUMEHTa,  OLICHUBATh
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJAOB U 00OOLICHMI;

— IPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IIPOLIECCA, A TAKXKE BBLABUIATH

MMPCAIIOJOKECHHA O €T0 PAa3BUTHHU B HOBBIX YCIIOBUAX.

Paboma c ungpopmayueti:

— BBISABJISITH HEJAOCTATOYHOCTh U HM30BITOYHOCTh HWH(MOPMAIIUU, JAHHBIX,
HEOOXOMMBIX JIJIS PEIICHUS 3a1a49H;

— BbIOMpaTh, aAHAIM3UPOBATH, CHCTEMATHU3UPOBATH M HMHTEPIPETUPOBATH
UH(OPMAITUIO Pa3TUIHBIX BUIAOB M (JOPM IIPEICTABIICHHUS,

— BeIOMpaTh QopMy mpenacTaBieHHs UHPOpPMAIMM U WUIUTFOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, rarpaMmMaMu, HHOU rpauKoi U MX KOMOWHAIIUSAMU;

— OIICHUBATh HAJEKHOCTh WHGOPMAIMK IO KPUTEPHUSM, MPEAJIOKEHHBIM

WM CPOPMYJIMPOBAHHBIM CAMOCTOSTEIHHO.

KoMmyHHKaTHBHBIE YHUBEPCAJIbHbIEC y4eOHbIe AelCTBUS:

— BOCHPHUHHUMATh U (HOPMYIUPOBATH CYXkJACHUS B COOTBETCTBUU C YCIOBUAMHU
U 1eJIIMU OOIIEHMS], ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX
U TMHCHbMEHHBIX TEKCTaxX, JaBaTh TOSCHEHUS MO XOAYy peIIeHUus 3aJlayu,
KOMMEHTHUPOBATH MOJYYEHHBIN PE3yJIbTaT;

— B X0l 00CYXXJIeHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYX/IaeMON TEMBI,

HpO6J’I€MBI, pemaeMoﬁ 3aJla4uu, BBICKA3bIBATh UJICHU, HALICJIICHHBIC HA ITONCK PCIICHUS,
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COTOCTABIISATh CBOM CYXACHHUS C CYXICHHSIMH JAPYTHX YYaCTHUKOB JHANIOra,
OOHapyXUBaTh Pa3JIMUUE U CXOJCTBO MO3UIINM, B KOPPEKTHOU hopme GopMyTHpPOBATH
pa3HOTIacus, CBOU BO3PAKEHUS,

— TIPENCTaBIIATh PE3YJIBTATHI PEIICHUS 3aJa4H, YKCIICPUMEHTA, UCCIIECOBaAHUS,
MIPOCKTA, CAMOCTOSTEILHO BBIOMpaATh (opMaT BBICTYIUICHHS C YYE€TOM 3ajad
MIPE3EHTAIlUN U 0COOEHHOCTEH ayIUTOPHUH;

— TOHWMAaTh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHONW W WHIWBHIyTbHON
paboThl TIpU peIIeHUH Y4eOHBIX MaTEeMaTUYECKUX 3a7ad, NPUHUMATH 1IeJb
COBMECTHOW JIEATETLHOCTH, IUIAHUPOBATh OPTAHHW3AIIMI0O COBMECTHOW pPaOOTHI,
pacrpenensaTh BHUJBI padOT, JOTOBapHUBAThCS, OOCYXKIATh MPOIECC M PE3yibTaT
paboThI, 0000111aTh MHEHUS HECKOJIBKHX JIIOJICH;

— Y4YacTBOBAaTh B IPYIIOBBIX (popmax paboThl (00CYXIeHHS, OOMEH MHEHHIA,
«MO3TOBBIC IITYPMbI» U UHBIC); BBINOJHATH CBOIO YacTh PabOThl U KOOPAUHHUPOBATH
CBOM JICUCTBUSA C APYTMMH YJICHAMH KOMAaH/bI, OIICHMBATh KauyeCTBO pe3yJbTaTa
¥ Ka4eCTBO CBOETO BKJIaJa B OOMIUI pe3ysbTaT MO KPUTEPUIM, CHOPMYITUPOBAHHBIM

YdaCTHHKaMH BBaHMO,Z[efICTBHﬂ.

PerynsiTuBHBIC YHMBepCadbHbIEe y4eOHbIE ACHCTBUS

Camoopzanuzayus:

— BBISABJIATH NPOOJIEMBI JUIsI PEIIEHUs] B >)KM3HEHHBIX U YYEOHBIX CUTYalLUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX MOAXOAAX NMPUHATHUS PEIICHUW (MHIUBHUAYaTbHOE,
rpymmoBoe);

— CaMOCTOSITEJIbHO COCTaBJIATH IUIAH, AJITOPUTM PEIICHHs 3a7aud (MU ero
4acTh), BEIOUPATh CIIOCOO pEUICHUsI C YYETOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C YYETOM

HOBOU MH(pOpMaLUU.

Camoxkoumpons:
— BJAJETh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS IIPOLiecca U Pe3yJibTara

PCHICHUA MaTeMaTHU4YECKOU 3agadyu, CaMOMOTHBAIIUU U pe(l)J'ICKCI/II/I;
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— IPEABUIETh TPYIHOCTH, KOTOPbIE MOT'YT BOZHUKHYTh IIPU PELICHUN 3a/1a4U,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEILCTB, HAlIEHHBIX
OLIUOOK, BBISIBJICHHBIX TPYIHOCTEH;

— OLICHUBATb COOTBETCTBUE pPE3yJIbTaTa IEATEIBHOCTU IOCTABICHHON LU
U YCIIOBUSIM, OOBSICHATH MPUUMHBI JOCTUKEHUS UM HEJOCTUKEHUS L€, HAaXOAUTh

OLIUOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

QMOMMOHCZJZbeZZZ UHmeiekm.
— BBIpAXKAaTb 3MOOWH IIPHU HN3YYCHUU MATCMATUUYCCKUX OOBEKTOB M CI)aKTOB,

AaBaTb OMOIMOHAJIBHYIO OLICHKY PCIICHUA 3aa4u.

IHPEIMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pe3yJbTaThl OCBOCHHS IMPOTPAMMbl YU4EOHOTO Kypca K KOHILY
oOyueHus B 7 KJacce:

Hcnonb30BaTh MOHATHS MHOXKECTBA HATYPAIBHBIX YHCEN, MHOXKECTBA LEIIBIX
YUCeJl, MHOXKECTBA PALUMOHAIBHBIX YHUCEJ NPU pELUICHUWM 3a1a4, IPOBEICHUU
pPacCyKJI€HUM U JI0Ka3aTEIbCTB.

[ToHuMaTh ¥ OOBSACHITH CMBICI TO3UIIMOHHOM 3alTMCH HATYPaJIbHOTO YHCIIA.

BoImonHATh, couyeTass yCTHbIE U TMHCHbMEHHBIC TPUEMBI, apuMeTHYeCKue
JICUCTBHS C PAlMOHAIBHBIMUA YHMCJIAMH, MCIOJIb30BaTh CBOWCTBA YMCEN W IpaBuia
JIEVCTBHM, IPUEMBI PALIMOHATIBHBIX BBIUYHCICHUMN.

BpInonHAT JEUCTBUS CO CTENEHSIMU C HATYPaJIbHBIMU ITOKA3ATEISIMH.

Haxonute 3HA4Y€HUS YHUCIOBBIX BBIPAXKECHUN, COAEPKAIIMX PAUAOHAIBHBIE
YHUCJIa U CTETICHU C HAaTypaJIbHBIM IMOKa3aTeleM, MPUMEHSTh Pa3HOOOpa3HbIE CIIOCOObI
M TpPUEMbl BBIYHCIICHUS, COCTABISATbH W OLECHHUBATH YHCIIOBBIE BBIPAKECHUSA
MIPU PEIICHUHU MPAKTUUECKUX 3aJ1ad U 3a/1a4 U3 APYTUX YUYEOHBIX MPEIMETOB.

OKpyIJISITh YKCIa ¢ 33IaHHON TOYHOCTBIO, & TAKXKE M0 CMBICITY ITPaAKTHUYECKOM
CUTYyalluu, BBINOJHATh MPUKUIKY W OILEHKY pe3yJbTaTa BBIUMCICHUW, OIEHKY
3HAYEHHU YHCIIOBBIX BBIPAXKEHHI, B TOM UHCJE MPU PEIIEHUH MPAKTUUYECKUX

3aJad.
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Pemats TekcToBBIC 332U aprUPMETHIECKIM CIIOCOOOM, MCTIOIb30BaTh TaOJHIIHI,
CXEMBbI, YePTEXKH, IPyTrrue CPeCTBa NPECTABICHUS JaHHBIX IIPU PEUICHUU 3a]1a4.

Jloka3bIBaTh U MPUMEHATD [P PEIICHUH 3a/1a4 MPU3HAKU IeTMMOCTH Ha 2, 4, 8,
5,3,6,9,10, 11, npuzHaku AETMMOCTA CYMMBI U IIPOU3BEICHUS LIEJIBIX YHCEIL.

[IpuMeHsTh NpU3HAKKU AeTMMOCTH Ha 7 1 13.

PackianpiBaTh Ha MHOXKUTEIH HATypaJibHbIE YUCIIA.

CB0OOOMHO OTIEpUPOBATH MTOHATUSIMU: YETHOE YHCIIO0, HEUETHOE YHCII0, B3AUMHO
MPOCTHIE YUCTIA.

Haxonuth HanOobIMii OOUTUH JeIUTENh K HAUMEHbIIIee 00111ee KpaTHOE Yncel
Y UCIIOJIb30BaTh UX MPH PEIICHUH 3aJ1a4, MPUMEHSTh airoput™ EBkina.

OnepupoBath MOHSATUEM OCTATKA MO MOYJIIO, TPUMEHSATH CBOMCTBA CPAaBHEHUM
0 MOJTYJIIO.

Hcronp30BaTh anreOpandecKyr0 TEPMHHOJIOTHIO W CUMBOJIMKY, IPUMEHSTh €€
B IIPOIIECCE OCBOEHUS yUeOHOTO MaTepHalia.

Hcnonb3oBaTh  MOHATHE  TOXKACCTBA,  BBINOJHATH  TOXKJIECTBEHHBIE
npeo0pa3oBaHus BEIPAKECHH, TOKA3bIBATh TOKICCTBA.

BoInoHATh 1eUCTBUS (CIIOKEHUE, BBIUMTAHWE, YMHOXKEHHE) C OJIHOWICHAMU
¥ C MHOTOWICHAMH, TPUMEHSTH (POPMYJIbI COKPAIIEHHOTO YMHOXKEHUS (KBaIpaT U KyO
CYMMBI, KBaapaT U Ky0 pa3HOCTH, Pa3HOCTh KBaJapaToB, CYMMa M Pa3HOCTh KyOOB),
B TOM YHCIIE JJIS YIPOILIEHUS BHIYMCICHUA.

CocTaBnsATh W pemaTh JIMHCHWHOE YpaBHEHWE WJIH CHUCTEMY JIMHCHHBIX
YpaBHEHUH 10 YCIIOBUIO 3a7a4¥, HHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3aJ1au¥ TIOJyYCHHBIN PE3yJIbTaT.

Ctpouts rpaduku nuHeHHBIX GyHKIMA. CTpouTh rpaduk GyHKINM Y = |x|.

OnuceiBaTh € TOMOIIBI0 (PYHKIIUHA U3BECTHBIC 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BpPEMS, pAacCTOSHHE, IIeHa, KOJUYECTBO, CTOMMOCT,
MIPOU3BOAMTEIILHOCTD, BPEMsI, 00EM PabOTHI.

Haxonuth 3HaueHne GyHKIUA 10 3HAYCHUIO €€ apTyMEHTa.
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[Tonumate rpaduyeckuii crnocod mMpencTaBiICHHUS W aHajdu3a HH(OpMaIuH,
U3BJIEKATh U UHTEPIPETUPOBATh MH(POpPMALMIO U3 TPaUKOB PEATBHBIX IPOLECCOB
Y 3ABUCHMOCTEM.

Hcnonp3oBaTh cBoiicTBa (GYHKIUN 11 aHajgu3a TrpapuKoB peatbHbBIX
3aBUCHUMOCTeH (Hynu (YHKIUH, TPOMEKYTKH 3HAKOIMOCTOSHCTBA (YHKIUH,
IPOMEXYTKH BO3pacTaHUsl U YObIBaHMS (YHKIMM, HauOOJIbIIee M HaWMEHbIIEe
3Ha4YeHUsS PYHKIIUN).

Hcnonp3oBath rpauku [UIsl HUCCIENOBAHUS MPOLECCOB U 3aBHUCHUMOCTEM,
IIPU PEIICHUH 3a]a4 U3 JPYTUX YYEOHBIX IPEIMETOB U peabHOM KU3HHU.

JlenaTe NPUKUAKY KU OLICHKY JIMHEHWHBIX W YIVIOBBIX BEJIMYHMH IIPEAMETOB
B PEAIbHOM KU3HH, Pa3MEPOB NPUPOJAHBIX OOBEKTOB.

Bnanets monsitueM «reomerpuyeckoe Mecro Touek» (I'MT). Omnpenensts
OHMCCEeKTpUCY YIJIa U CepeAUHHBIN epreHauKyJsip kK oTpe3ky kak ' MT. [Tons3oBatbes
nousatueMm I MT npu 1okazarenbCcTBe TEOMETPUUECKUX YTBEPKIACHUN U NPU PELICHUN
3a/1ay.

Branerp mOHATHMEM KacaTelbHOW K OKPYKHOCTH, IOJb30BaTbCA TEOPEMOU
O TEPIEHIUKYJSIPHOCTH KacaTeJIbHOW U pajuyca, MPOBEICHHOIO K TOYKE KAaCAHMS.
Jloka3pIiBaThb PAaBEHCTBO OTPE3KOB KAaCaTENbHBIX K OKPYKHOCTH, IPOBEAECHHBIX
U3 OJTHOM TOYKH, U IPUMEHSATH 3TO B PELICHUU F'€OMETPUUYECKUX 3a1a4.

JlokaspiBaTh M IPUMEHATH IMPOCTEUIIME TI'E€OMETPUYECKUE HEpPaBEHCTBA,

ITIOHUMAaTh UX HpaKTI/I‘IeCKI/Iﬁ CMBICIJI.

[TpenMeTHBIC pe3yabTaThl OCBOCHHS IMPOTPAMMBI Y4EOHOTO Kypca K KOHILY
oOydeHus B 8 Kiacce:

[ToHnMaTh W WCHOJB30BaTh MPEACTABICHUS O PACIIMPCHHH YHCIOBBIX
MHOYKECTB.

CBOOOHO OMEpPUPOBATH MOHATHIAMHM: KBAJAPATHBIH KOPCHB, apH(PMETHUCCKUN
KBaJIpaTHBI KOpPEHb, MPPANMOHAIBHOE YHUCIIO, HAXOIUTh, OICHUBATh KBAJpPaTHBIC
KOPHH, HCITOJIB3Ys MPHU HEOOXOJUMOCTH KaJbKYJSATOP, BBIIOIHATH MPEOOPa30BaHHUS

BBIPAKEHNI, COAEPKAIINX KBAIPATHBIE KOPHU, UCITOJIb3YS CBOMCTBA KOPHEM.
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Hcnonp30BaTh HadyaJbHBIE IPEACTABICHHUS O MHOXKECTBE JEUCTBUTEIBHBIX
qucesl Ui CPAaBHEHUs, OKPYIVIEHHS M BBIYMCIICHUH, M300pa)kaTh JEHCTBUTEIbHBIC
YUCIla TOYKaMH Ha KOOPJAWHATHOU MPSAMOM.

Hcnonb30BaTh 3amucl OOJBIIMX M MajbIX YHCE C MOMOUIBIO JAECATUYHBIX
npobeil u creneHel uucna 10, 3anuchIBaTh U OKPYIVIATH YHMCIIOBBIE 3HAYECHHUS
peabHBIX BEJIUYMH C UCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUM.

CB0OOOIHO ONEpUPOBATH MOHATUEM OCTaTKA MO MOAYJIO, IPUMEHSITh CBOMCTBA
CPaBHEHHMM II0 MOJYJIIO, HAXOAUTh OCTATKHM CYMMBI M IIPOM3BEICHUS IO TaHHOMY
MOZYJIIO.

Haxonute JomycTHMbIE 3HAYEHUS IEPEMEHHBIX B JPOOHO-PAlMOHAIBHBIX
BBIPAKECHUSX.

[IprMeHATH OCHOBHOE CBOMCTBO pallMOHAIBHOM JIPOOH.

BeimonHATe npuBeneHue anredpanyeckux Apodel K oOlieMy 3HaMeHaTello,
CJI0O)KEHHE, YMHOKEHHUE, JeJIEHUE anreOpanueckux apo0ei.

BBINONHATH TOXK/1€CTBEHHBIE MPE0OPA30BaHUS PALlMOHAIBHBIX BHIPAXKEHUN.

[TpumeHnsTh npeoOpa3oBaHusl BBIPAKEHUN NIl PELICHUSI PAa3IMYHBIX 3373y
13 MaTEMAaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHOU ITPAKTUKH.

[IpuMeHATh TOHATHE CTENEHHM C LEIbIM  MOKA3aTeleM,  BBIIOIHATh
peoOpa3oBaHus BhIPAXKEHUH, COEPIKAILUX CTENEHH C LIEIbIM [TOKa3aTeIeM.

HaxoauTe qonycTrumble 3Ha4YE€HUsI IEPEMEHHBIX B BBIPAXKECHUAX, CONECPIKALLNX
apu(pMeTHYecKre KBaApaTHbIE KOPHH.

BeinmonHATe  npeoOpa3oBaHUs MPPAIMOHATIBHBIX  BBIPAXKEHUW, HCIONB3YS
CBOWCTBA KOPHEU.

Pewate 1poOHO-paliMoHaIbHbIE yPaBHEHUSI.

Pemlare nuHENHBIE ypaBHEHHsS C MAapaMETPAMM, HECIIOKHBIE CHCTEMBI
JIMHEMHBIX YPaBHEHUH C ITapamMeTpaMH.

[IpoBONUTE HCCHENOBAHUS YPABHEHHM W CUCTEM YpPaBHEHUW, B TOM YHUCIE
C IpUMEHEHHEM TpaduuecKuX NnpeAcTaBiIeHui (YyCTaHABIMBATh, UMEET JIU ypaBHEHHE

WJIU CUCTEMa YPABHEHUH PEIIEHUs, €CIIM UMEET, TO CKOJIbKO, U MPOYEe).
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[lepexoauTh OT cllOBeCHOM (HOPMYIUPOBKM 3a/auyd K ee alreOpanyeckon
MOJENN C TIOMOILIBK) COCTABJIEHUS YPABHEHUS WJIM CHCTEMBl YpPaBHEHUH,
WHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M IMOJTYyYEHHBII pe3ysbTarT.

[IpuMeEHATh CBOMCTBA YMCIOBBIX HEPABEHCTB AJISl CPABHEHUS, OLIEHKH, PEIIaTh
JIMHENHBIE HEPABEHCTBA C OJJHOM MEPEeMEHHON U MX CHCTEMBbI, JaBaTh IpaduuecKyro
WJUTIOCTPALIMIO MHOYKECTBA PEIIEHUI HEPABEHCTBA, CHCTEMbI HEPAaBEHCTB. J[0Ka3pIBaTh
HEPaBEHCTBA.

[TornmMaTe W WCMONB30BaTh (DYHKITMOHAIBHBIE TOHATHS W SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAUEHHUs), ONPEACNATh 3HAuY€HHE (PYHKIHUU 10 3HAYEHUIO
apryMEeHTa, OIIpPeeIsTh CBOMCTBA QYHKIUH 110 €€ TPAPUKY.

Crpouts rpaduku (GyHKIHM, OMUCHIBATH CBOMCTBA YHUCIOBOM (PYHKIIUU IO €€
rpaduky.

Pacrio3HaBaTh  OCHOBHBIE BHJIbI  YETBIPEXYTOJBHUKOB, WX  3JEMEHTHI,
IIOJIB30BAaTbCS MX CBOMCTBAMHU IIpU PELICHUU TIE€OMETPUYECKHMX 3anad. Pazmuyars
IIPU3HAKU U CBOKCTBA MapajljiesiorpaMma, poMOa U MpsIMOYrOJIbHUKA, TOKa3bIBATh UX
Y YBEPEHHO MTPUMEHSTH MIPU PELIEHUU T€OMETPUUECKUX 3a/1a4.

Pacno3HaBaTh LIEHTpaIbHO-CUMMETPUYHBIE (UIYpbl M UCHOJIb30BaTh HX
CBOWCTBA MPU PEIICHUHU 3a/a4.

Brnanets noHATHSAMH TNOAOOMS TPEYrOJbHUKOB, Kod(p(dHIMEeHTa noa00us,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX TPEYroJibHUKOB. MIMETh mpencraBieHue o
npeoOpa3zoBaHuud Ton00MsT U 0 moao0HBIX (urypax. Ilomb3oBaThecsi mpu3HAKaMU
noj00Msl TPEYroJIbHUKOB MPH PEIICHUH TeoOMEeTpHYecKuX 3agad. Jlokas3biBaTh U
MPUMEHSTh OTHOILIEHHUSI MPOMOPIIMOHATBHOCTH B MPSIMOYTOJbHBIX TPEYTOJbHUKAX.
JlokaspiBath U mipuMeHsATh Teopemy Darneca. [IpuMeHsITh TOT00ME B MPAKTUIECKUX
3aJa4ax.

BeiBoguTh ¥ HWCHONB30BAaTh MpocTeWue (QOpMyNbl IS IIIOIIATU
TPEYroJIbHUKA, TapajjieiorpaMMma, poMOa W Tpamnenuud. BeraucisaTs (pa3inyHbIMH
croco0amu) MIoNalb TPEYTrOJIbHUKA U TUIONIAJ MHOTOYTOJIBHBIX (pUryp (1oJib3ysch,

rjae HeoOXOAUMO, KaldbKyJsTOpoMm). IIpuMeHsIThr MeTon Tuiomanei s perieHus
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3a1a4. 3HaTh OTHOILIEHUE TUIOMIA/IeH MOJOOHBIX (UTYp U MPUMEHSATH IPU PEIICHUU
3anad. [I[puMeHATh MOMyYEeHHbIE YMEHHUS B IPAKTUYECKUX 33/1a4ax.

[IpyMeHATh NMONMY4YEHHBIE 3HAHWA HA NPAKTUKE — CTPOUTh MATEMATHYECKHE
MOJENH IS 33/1a4 PEAIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHUS C
NpUMEHEHUEM TMOA00Us ¢ TPUTOHOMETpUU (MOJB3YSICh, TIJ€ HEOOXOJUMO,
KAJIbKYJISITOPOM).

[IpeameTHbIE pE3yNbTaThl OCBOEHUS MPOrpamMMbl YYEOHOro Kypca K KOHILY
oOydeHwus B 9 Kjacce:

CB0OOOJHO omepupoBaThb NOHATUAMU: KOPEHb N-H CTENEHH, CTENEHb C
pallOHAJIBHBIM ~ IIOKA3aTeJIEM, HaXOIWThb KOPEHb N-U CTENEHH, CTEINEHb C
palMOHAJIbHBIM IIOKa3aTesieM, HCIHOJb3ysl IpU HEOOXOJUMOCTH KaJIbKYJISATOP,
IIPUMEHSTH CBOMCTBA KOPHS N-M CTENEHU, CTENIEHU C PALIMOHAIBHBIM ITOKA3aTEIIEM.

Hcnonb30BaTh MOHATHE MHOMKECTBA JIEUCTBUTEIBHBIX YUCEN IIPU PELICHUHN
3a/1a4, MMPOBEACHUH PACCYKIACHUN U TOKA3aTEIbCTB.

CpaBHHMBaTh W  yHOPSAAOYMBATH  JCUCTBUTENBHBIE YHCIA, OKPYIJIATH
JCHCTBUTEIIBHBIE YMUCJIA, BBINNOJIHATH NPUKHUIKY pPE3yJIbTaTa BBIYHCICHHUM, OLICHKY
YUCIIOBBIX BBIPAKEHUM.

CB0OOIHO omnepupoBaTh MOHATHUEM KBAJIPATHOTO TPEXUJIEHA, HAXOJIUTh KOPHU
KBaJpaTHOTO TPEXUJICHA.

PacknanpiBaTh KBagpaTHBIN TPEXWIEH HA TUHEWHBIE MHOXKUTEIH.

Pemrars HECI0KHBIE KBAaIpaTHBIE YPABHEHUS C IAPAMETPOM.

PemaTp HeCII0KHBIE CHCTEMBI HEJIMHENHBIX YPABHEHUH C ITAPAMETPOM.

Pemlatb ypaBHEHUMs, HEpPAaBEHCTBA M HX CHCTEMBI, B TOM YHCIE C
OTPaHUYCHHSIMU, HAIIPUMED B LIEJIBIX YHUCIIAX.

IIpoBoauTh uccClIeNOBaHUsI YPaBHEHUM U CUCTEM YPAaBHEHMU, B TOM YHUCIIE C
NpUMEHEHUEM IpapUUeCKUX MPEACTaBICHUN (YyCTaHABIMBAThb, UMEET JIM YpaBHEHUE
WIM CUCTEMA YPaBHEHUI PEILICHMS, €CIIM UMEET, TO CKOJIBKO, U MPOYEE).

Pemrats TekCcTOBBIE 3a71a4 AIreOpandecKuM CIIoCOOOM.
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Hcnonp30BaTh ypaBHEHHUS, HEPAaBEHCTBA M HMX CHUCTEMBI IS COCTABJICHUS
MaTEMaTUYECKONM MOJENM pealbHOM CHUTyallud WM [PUKIAJHOM  3a1aud,
UHTEPIIPETUPOBATH MOIYUCHHBIE PE3yIbTaThl B 33JaHHOM KOHTEKCTE.

CBOOOHO oOmepUpoOBaTh TMOHATUSIMU: 3aBHCHUMOCTh, (YHKIHS, Tpaux
byHKIIMM, TpsAMas MOPONOPIUOHATBHOCTh, JIMHEWHas  (QyHKOMs, oOOpaTHas
IPONOPLUUOHAIIBHOCTD, TapaboJia, runep0osia, KyCoUHO-3aJaHHast PYHKIIMSL.

HccnenoBath pyHKIHIO 1O €€ TpaduKy, yCTaHABIUBATh CBOMCTBA (DYHKIIMIA:
o0nacTb OMpeJeNieHUs], MHOXKECTBO 3HAUCHUH, HYIH (QYHKIHHA, TPOMEKYTKU
3HAKOIIOCTOSIHCTBA, IPOMEXKYTKH BO3PACTAHUS U yObIBaHUS, YETHOCTh U HEYETHOCTD,
HauOoIbIlIee U HANMEHBIIIEE 3HAYCHU S, aCUMITOTHI.

Pacnio3naBaTh KBajgpaTHuuHyr0 (QyHKUIUIO 1O (OopMyse, TPUBOAUTH TPHUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaibHON KU3HU, PU3UKU, TEOMETPUH.

Omnpenensars MonoxeHue rpaduka KBaJpaTUUYHOM (QYHKIMHM B 3aBUCUMOCTHU
OT €€ KO3(hPUIIMEHTOB.

CtpouTs rpaguk KBaApaTUIHON (PYHKIIMH, ONTUCHIBATh CBOMCTBA KBaIpaTUUHOM
dbyHKIMU 10 ee Tpaduky.

Hcnonb3oBaTh CBOMCTBA KBAIpAaTUYHON (DYHKIIMH JIJIsl pEILICHUS 3a1ad.

Ha npumepe kBagpatuanoii ¢pyHkimu ctpouts rpaduk dyurkmm y = af(kx + b)
+ C ¢ moMoIipko npeodpasopanwmii rpaduka Gyrakuun y=Ff(X).

NnmocTpupoBaTh € MOMOIIBIO Ipaduka peanbHyI0 3aBUCUMOCTb HJIHA IIPOLIECC
M0 UX XapaKTePUCTUKAM.

CB0OOIHO ONEpUPOBATH NOHATUSAMU: MOCIEAOBATEILHOCTD, apu(MeTHIECKas U
reoMeTpUYEeCcKas IpOrpeccui.

3amaBaTh  MOCTENOBATETILHOCTH  Pa3HBIMH  CIOCOOAMH:  OMHCATENBHBIM,
TaOJIMIHBIM, C TIOMOIILI0 (YOPMYIBI N-TO WiIEHA, PEKYPPEHTHBIM.

BbINOAHATE  BBIUMCICHHS €  HCIOJIB30BaHMEM ¢GopMyd N-ro  4ieHa
apru(PpMETUYECKON U TreOMETPUUECKON MPOrpecCuii, CyMMbI IEPBBIX N YJIECHOB.

N300pakaTh 4i€HBl MOCIENOBAaTEIbHOCTH TOYKAMHU HAa KOOPAMHATHOU

IIJIOCKOCTH.
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Pemate 3a1a4n, CBAI3aHHBIE C YMCIOBBIMU ITOCIIEI0BATEILHOCTIMY, B TOM YHCIIE
3aJaud U3 PpEAJbHOW JKU3HU (C MCIOJIB30BAHUEM KAJBKYJIATOPa, LU(PPOBBIX
TEXHOJIOTHH).

Pacno3sHaBaTh W  NPUBOJUTH MPUMEPHl KOHEYHBIX M  OECKOHEYHBIX
IIOCJIEIOBATEIIBHOCTEH,  OTPAHUYEHHBIX  IIOCJIEOBAaTEIBHOCTEW,  MOHOTOHHO
BO3pacTaroux (yObIBAIOIIUX ) MOCIEI0BATEIbHOCTEH.

MMeTp npencTaBiaeHUue O CXOAUMOCTH MOCIEA0BATEIBHOCTH, YMETh HAXOAUTh
CyMMY OECKOHEYHO YOBIBAIOLIEH T€OMETPUUECKON MPOTPECCHUMN.

[IpuMeHsATh METO/1 MaTEMAaTUYECKON MHAYKIIMH [IPU PELICHUH 33/1a4.

Jloka3blBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHMHYCOB, NMPUMEHATh HX IS
HAXOXKJEHUSI Pa3JIMYHBIX AJIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYTrOIbHUKOBY),
IIPYU PEILIEHUH T€OMETPUUECKUX 3a/1a4. [[pUMEHATh OyYEHHbIE 3HAHUS [TPU PELLICHUH
MPaKTUYECKUX 3a]1a4.

[IpuMeHsATh TPUTOHOMETPHIO B 33J1a4axX Ha HAXO0KJICHUE IUIOIIAIU, BEIBOJAUTH U
BJIAJETh TPUTOHOMETPUYECKHUMHU (popmMynaMu i IUIOHIAJAM  TPEYroJibHUKA,
napajuiesiorpaMma, pomoOa, Tpareluuu, BBIBOJAUTh U MPUMEHTh (opmyny ['epoHa u
bopMyiTy JUIs TTOIIAIHN BBITYKJIOTO YETHIPEXYTOJIbHUKA.

WNmeThb npeacTaBiaeHUe O TOMOTETUN, TPUMEHSThH B MPAKTUYECKUX CUTYyaIUsX.

Hcnonp3oBatk Teopembl UeBbl 1 MeHenast npy pelieHny 3a1ay.

Hcrnonb30BaTh TEOPEMBI O BIHMCAHHBIX YIVIAX, YIIAaX MEXIYy XOpAamMu
(CeKylmMMH) U YIJie MEXAY KacaTeJIbHOM M XOpPJOH MPH PEIICHUH MeOMETPHUUECKHX
3amay. Jloka3plBaTh W MNPUMEHSATh TEOPEMbI O TMPOU3BEACHUH OTPE3KOB XOpI,
O NMPOU3BEJICHNN OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

Brnaznets noHsTHEM KOOPAUHAT Ha TUIOCKOCTH, pabOTaTh C ypaBHEHUEM MPSMOL
Ha TUIOCKOCTU. BiazeTh MOHATUSIMU YIJIOBOro Ko3dduiuenta 1 cBOOOAHOTO 4jieHa,
NOHUMAaTh HX TEOMETPUYECKH CMBICI U CBS3b YIJIOBOrO  Kod(dduimenTta
C BO3pacTaHMEM U YObIBaHHEM JIMHEHHOW (QYHKIUH. YMETh pelaTb METOIOM
KOOpJIMHAT 3a7a4yM, CBS3aHHBIE C TMAPAUIETbHOCTBIO M MEPHEHIUKYISIPHOCTHIO

MMPAMBIX, IICPCCCUCHUCM IIPAMBIX, HAXOXKICHHUCM TOYCK IICPCCCUCHUS.
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BeiBoguTh ¥ BIAAETh YpaBHEHHWEM OKPYXHOCTH. MCromp3oBaTh METON
KOOpAWHAT JUISI HAaXOXJACHUS TMEePeCeUeHU OKPYKHOCTeH W TpsMbIX. Brametsb
dbopMmynamMu paccTOSHUS OT TOYKH JO MPSIMOW, IUIOMIAAW TapajjieiorpaMMma B
KOOpJMHATAX, UMETh MOHITHE OO0 OpPHUEHTHUPOBAHHOW TuTOMIAmU. Ilomb30BaThCs
METOJIOM KOOPJIUHAT Ha TUIOCKOCTH, IPUMEHSATH €0 TPU PEIICHUH T€OMETPHUICCKHUX U
MpaKTUYECKUX 3amad. [[puMeHATh MeTO ] KOOPAWHAT B MPAKTHKO-OPUEHTUPOBAHHBIX
TE€OMETPUUYECKUX 3a/1a4ax.

Bnagerp MOHATHEM BEKTOpa. YMETh CKJIAaAbIBaTh M BBIUUTATh BEKTOPHI,
YMHOXKaTh Ha YHCIO, BIAJETh MpPaBHJIAMH TPEYroJIbHUKA W Mapajuiejorpamma.
BrnangeTs mpakTHYECKMMHM HWHTEPIPETAIMSIMH BEKTOPOB. YBEPEHHO IOJH30BATHCS
KOOpJIMHATaMU BEeKTOpa. BiageTs ci10keHrneM U BHIYUTaHHUEM BEKTOPOB, YMHOKEHHEM
BEKTOpa Ha YHCIIO B KOOpJUHATAX.

Nmets mpencraBienue o 0Oasuce (Ha IUIOCKOCTH). PackianbiBaTh BEKTOPHI
nmo Oasmcy. PacknmagsiBaTh BEKTOpPBI CHJI C  IIOMOINBIO  MPOCITUPOBAHUS
U TPUTOHOMETPUYECKHX COOTHOIIeHUW. [IpuMEHATh MOJydYeHHbIE 3HAHUS
B MTPOCTEUIINX (HU3HUECKHUX 3a/1auax.

Brnanets TOHSATHEM CKaTSIpHOTO TPOU3BEIACHUS BEKTOPOB, IMOHUMATh €ro
T€OMETPUYECKUN CMBICI U YBEPEHHO TMOJIb30BATHCS €r0 BHIPAXKEHUEM B JIEKaPTOBBIX
KOOpJInHATax. 3HaTh AUCTPUOYTHUBHOCTH CKAISIPHOTO TPOM3BEICHHS W €r0 CBS3b
c  mpoeuupoBaHueM. [IpumeHsATH  CKaJIIpHOE  TPOU3BEACHHUE  BEKTOPOB
JUTS HaXOXKJICHWS JUIMH W YIJoB. PemaTe TeoMeTpuyeckue 3aJaddl ¢ IMOMOIIBIO
CKaJIIPHOTO TIpom3BeleHUs. VIcmonb30BaTh CKaISIpHOE TMPOM3BEICHUE BEKTOPOB
B ajreOpandyecKkux v PU3NYeCKuX 3ajiayax.

Brnanets MOHATHUSMU TMPaBUILHOTO MHOTOYTOJBHUKA, JJIMHBI OKPYKHOCTH,
JUTMHBI YTH OKPY>KHOCTH M paIHaHHON MEPHI yrila, BEIYUCIIATH TUIOMIAAh KPyra U €ro
gactei. [lonnMare cMbIc yncia ©. [[puMeHSTh MOTydeHHBIC YMEHUS TP PEIICHUH
MPAKTUYECKUX 3aJad. 3HATh HCTOPUYECKHE CBEIEHUS 00 WU3MEPECHUH JITUHBI
OKPYKHOCTH | TITOIIAIA KPyTa.

HmeTh npencraBieHre o mpeoodpa3oBaHUM IJIOCKOCTH, O ABMKEHUAX. HaxomuTh

OCH, HOCHTPbBI CHMMCTPHUHU (I)I/Il“yp, OCHTPbI IMOBOPOTA, HAXOAHWTb KOMIIO3HUIIUHU
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npocTelmux mnpeodpa3oBaHuid. [IpuMeHSATh OBUKEHHS IJIOCKOCTH TMPHU PEIICHUU
reOMETPUYECKUX 3a]a4.

[IpyMeEHATh IONMY4YEHHBIE 3HAHWS HA NPAKTUKE — CTPOUTh MATEMATHYECKHE
MOJENIN JJIA 3a/1a4 PeajJbHOM JKU3HU U NPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS
C NpPUMEHEHHEM MOJA00US M TPUTOHOMETpUYECKUX (QYHKIUN (IOJB3YSCh, TIJiE

HEOO0XOMMO, KaJbKyJIATOPOM).
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TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
HaumeHoBaHnue
Ne pa3aesioB U TeM KonuyecrBo ®opma padoTbl/XapaKTepUCTHKA
. IIporpamMmmHoe conep:xaHue
n/n KYypca BHEYPOYHOI 4acoB AesITeJIbHOCTH 00y4aroIuXCs
AeATeJIbHOCTH
1 | DneMeHTBI UCTOPHH. 10 Hcropust BOSHUKHOBEHHUSI U Pa3BUTHUS CeMuHap: 13 UCTOPUU BOBHUKHOBEHUS U Pa3BUTHUS

OO61ue noHsTUs TE€OMETPHH. FE€OMETPHH.

reomeTpun. OCHOBHBIE [lonsTHs: akcuoma, Teopema, CBOMCTBO, MuHu-HucCIeI0BaAHUE: YTO TAKOE, TEOpEMA,

buryps. IIPU3HAK, JOKA3aTeIbCTBO, ONPEIEICHUE. | CBOWCTBO, PU3HAK, I0KA3aTEIbCTBO, ONIPECIICHHE.
HNHCTpYyMEHTHI 1)1 U3BMEPEHUH U
IIOCTPOCHMM.
B3aumHoe pacronoxeHue Touek Ha
npsiMoii. 3mepenue JUIMHbI 0Tpe3Ka,
paccTositHuEe MEXAy TOUKaMHU.
B3anMHoOe pacnonoxeHue npsiMbIx.
Jlomanas. Buasl momaHbixX. JauHa
JIOMAHOM.
MmuoroyronsHuku. [Tepumetp
MHOTOYTOJIbHUKA. [TOHSTHE O BBITYKIIBIX
Y HEBBIMTYKJIBIX MHOTOYTOJIEHUKAX

2 | Uncna v BEIYHCTICHUS. 8 JenumocTs u €€ cBoiicTa. [Ipu3naku HccaenoBaresbckas padora: 1eIMMOCTh U €€

JlemmMOCTb.
CroxeTHBIE 3aJa4H

JenuMmoctn Ha 4, 6, 8, 11.

[Tpuznaku nenumoctu Ha 7, 13
(YHMBepcaJIbHBIN cI0C00).

Permienue 3a1a4 NOBBIIIEHHON CIIOXKHOCTH.
Pemienue 3a1a4 Ha JETMMOCTb.

CBOMCTBA.

JAucKycceusi: COOTHECEHNE TUIIA 3a7a4U U MOJIEIH.
CpaBHeHHE apu(hMETHIECKOTO U aNredpandeckoro
METO/Ia PELIEHHUs 3a1a4; JOCTOMHCTBA U

HCOOCTaTKU.
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HaumenoBanue

Ne pa3esioB U TeM KonnyectBo ®opma padoThI/XapaKTePUCTHKA
. IIporpammHoe conep:xanmne
n/n KYpca BHEYPO4HOii 4acoB AeATEeJbHOCTH 00y4al0IuXCs
AeATeTbHOCTH
Apudmernueckuit METOJT peleHUs MartemaTH4eckoe cOpeBHOBaHHUE — PELICHNE
CIOXKETHBIX 3aJa4 CIOXKETHBIX 3a/1a4 pa3HbIMU METOJIaMH
3 TpeyronbHuku. PaBHble TpeyroNbHUKY B
reOMETPUUECKUX KOH(PUTYpAIHIX.
TpeyronpHuku. IIpakTuKyM™ 10 pelIeHuIO 3a1ay.
[Ipu3Haku paBeHCTBa TPEYrOJbHUKOB. .
ITpusnaku paBeHCTBA 6 HccnenoBanue: paBHbIE TPEYTOJIBHUKH B
[Ipu3Haku paBeHCTBA NPSIMOYTOJIBHBIX
TPEYTOJbHUKOB re€OMETPHUECKUX KOHPHUTYpAIHIX
TPEeYrolbHUKOB. [lepnenaukymsap u
HaKJIOHHasI
4 | AnreOpanveckue 10 [IpencraBieHue 3aBUCUMOCTH MEKIY IIpakTHKyM 110 pEIIEHUIO TPAKTUKO-
BBIPa)KEHUS BEJIMYMHAMU B BUI€ HOPMYIIbI. OpPUEHTUPOBAHHBIX 3aJ]a4 HAa HAXO0XKJIEHUE
CreneHu, MHOTOWIICHBI, IPEOOpa30BaHKE | HEU3BECTHBIX BEJIMUYUH C IPUMEHEHHUEM (OPMYIL.
MHOT'O4JIEHOB, JIEMCTBUSI C HccnenoBarenbckas padora: Kak HalTH KOPEHb
MHOTOWIEHAMH. MHOTro4IeHa?
MHorouneH ctannapTHoro Buaa. CteneHb
MHOTOYJIEHA.
Kopun mHorounena. Haxoxnenue kopHei
MHOTOYJIEHA.
Jloka3aTenbCTBO TOXKIECTB.
Pa3Hble MoX0/1bl K 1OKA3aTEIbCTBY
TOKIECTB
5 | TpeyronpHuKH, 4 CooTHoIIEHNSI MEXly CTOPOHAMU U HccaenoBarenbekas padora (B TOM 4ucie

U TCOMETPUUCCKUE
HEepaBeHCTBA

yriamu TpeyrojabHuka. HepaBeHCTBO
TpeyrojapHuKa. HepaBeHCTBO 0 [IMHE
nomaHoi. HepaBeHCTBO Mex Iy
MEPIEHIUKYIISIPOM U HAaKJIOHHOM.

C UCTIOJIb30BAHUEM «MATEMAaTUYECKUX TAKETOBY):
reoMeTpUYecKrue HepaBeHCTRA.

IIpakTUKyM 1O pELIEHUIO TPAKTUKO-OpUEH-
TUPOBAHHBIX 3a7a4. MoeJpoBaHue C IOMOIIbIO
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HaumenoBanue

Ne pa3esioB U TeM KonnyectBo ®opma padoThI/XapaKTePUCTHKA
. IIporpammHoe conep:xanmne
n/n KYpca BHEYPOYHOI 4acoB AeSITeIbHOCTH 00y4aroMXCcs
AeSTeJIbHOCTH
PaccrosiHHe OT TOUKH 10 IPSAMOU [IPOrPaMMHBIX CPEACTB
6 | YpaBHEHHS U CUCTEMBI 6 PaBHOCHUIIBHOCTH YpaBHEHU CamMocTosiTeJibHOE OTKPBITHE: TMHECIHBIE
YpaBHEHUI JIunelinble ypaBHEHUS U UX CUCTEMBI. YpaBHEHUS U HEPABEHCTBA C [TapaMeTpamMu U UX
Onpenenenue yncina KOpHEH JTMHEMHOTO cuctemsl. McesienoBarenbckas padora (B ToM
YpaBHEHMSL. YHCJIe C UCIIOJIb30BAHUEM «MAaTEMaTHYECKUX
Pemienue nuHeHBIX ypaBHEHUH, MaKETOBY): JIMHEHHBIC YPaBHEHUS, COICPKAIIIIE
coJieprKalluX 3HaK MOAyJs. Pemenue 3HaK Moayus. IIpakTHKYM 10 penieHuIo 3a1a4: oT
JIMHEWHBIX YPAaBHEHUN C TapaMEeTPaMH. MIPOCTOIO K CII0KHOMY — PELICHUE CUCTEM
Pemenue cuctem TMHEHHBIX YpaBHEHUI JIMHEUHBIX YPABHEHUN Pa3HbIMU METO/IAMH.
pa3HBIMH METOJAMU MatemaTtuueckoe cOpeBHOBAHUE — PEILICHNE
MaTeMaTUYECKUX 3ajay 10 TeMe
7 | OceBas cummeTpus 4 @urypsl ¢ 0CEBOIl CUMMETPHUEN. HccnenoBarenbckas padoTa (B TOM 4HcCie
[IpuMepsl CHMMETPHUH B OKPYXKAIOIIEM C MCTOJIb30BaHUEM «MATEMATHUECKHUX MTAKETOBY).
MUpE IMocTpoenue MoaeJieii (B TOM 4yucie
C UCIIOJIb30BAaHUEM «MATEMaTUYECKUX MTAKETOBY).
IIpoexT: cuMMeTpus B OKPYKaOIEM MHUpE
8 | MHOTOYTOJIbHHKH. 6 CymMma BHYTpPEHHHX YIJIOB IIpakTHKYM MO penIeHn o MPAKTUKO-
OKpYXHOCTb. MHOT'OYI'OJIbHUKA U CYMMa BHEIIHUX OPHUEHTHPOBAHHBIX 3a7a4.
YIJI0B BBITYKJIOTO MHOTOYT'OJIbHHKA. HccaenoBarenbckas paboTa: B3aMMHOE
KacarenbHast 1 cekymast K OKpy>KHOCTH. PaCIOJIOKEHUE OKPYKHOCTH U HPSIMOM.
OKpy>XHOCTb, BIINCAHHAS B YT OJI.
9 | OyHkIHH 8 [Touck obmactu onpeneneHus u HccaenoBaresibekasi padoTa (C UCIOIb30BaHUEM

MHO>K€CTBA 3HaYeHUH (PYHKIINU.
Hcnonp30BaHue pa3IuyHbIX CIOCOOOB
3ananus pyHkuuu. Mcnonb3oBanue

«MaTeMaTHYeCKHX MAaKETOB»): B TOM YHCIIEe
CpaBHEHME CBOMCTB (DYHKIIUU U UX TpaduKOB
B 3aBHCHMOCTH OT [apaMeTpOB
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n/n

HaunmeHoBaHue
pa3aesioB U TeM
KYpca BHEYPOYHOI
JeATeJIbHOCTH

KoauuecTBO
4aCc0B

HpOFpﬁMMHOG CoaCpKaHue

®opma padoThI/XapaKTePUCTHKA
AeITeJIbHOCTH 00y4aroluXcst

CBOWCTB (DYHKUMH IS aHAIIN3a TPapUKOB
peaNbHBIX 3aBUCUMOCTEH (Hynu QyHKINH,

MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA
(bYHKIMH, TPOMEKYTKH BO3pACTaHUS U
yObIBaHUS GYHKIIMH, HAaUOOJIbIIIEE U
HaMMEHbIIee 3HAYCHUST PYHKIIUN).
I'paduku, KycouHO-3ajaHHBIC (QYHKIIUN

10

I'eomerpuueckue
MecCTa TOUEK

B3anMHOe pacnosioxeHue OKpyKHOCTH
W OPSIMOU.

IIpumepbl reOMETPUYECKUX MECT TOYEK
Ha IUIOCKOCTH.

MeTto reoMeTpU4EeCKIX MECT TOUEK
TP PEILIEHNUN T€OMETPUUYECKUX 3a1a4

IIpakTuKyM: IPaKTUKO-OPUEHTHPOBAHHBIE 3a]]a41

Ha B3aMHOC PACIIOJIOKCHUEC OKPYKHOCTH U

MPSMOIA.

CamocrosiTesibHOE OTKpbITHE: yTO Takoe [ MT?

[paxkTukym no pemenuro 3agad Ha ['MT

OBILIEE KOJIMYECTBO
YACOB 1O TIPOI'PAMME

68
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8 KJIACC

1 HEpaBEHCTBA

OrnpeneneHre paBHOCUIBHBIX YPAaBHEHHUIA.
[IpuMeHeHne CBOWCTB ypaBHEHUN C OJTHOU
nepeMeHHoi. OnpeneneHne KoJIu4ecTBa
NENCTBUTENBHBIX KOPHEN KBAaIPATHOTO
ypaBHeHuUs. Perienne ApoOHO-parimoHaNbHbIX
yYpaBHEHUH, CBOASIIMXCA K JIMHEUHBIM UJTU K
KBaJpAaTHBIM YPABHEHUSIM, UCIIOJIb30BaHUE
METO/1a 3aMEHbI TEPEMEHHOM.

HaumeHnoBanue
Ne | paznesioB u TeM kypca | KoimvecTtBo ®opMma padoThI/XapaKTePUCTHKA
. IIporpamMmmHoe conep:xaHue
n/n BHEYPOYHOM 4acoB AesITeJIbHOCTH 00y4aroImnXcs
NAeATEeJIbHOCTH
1 | Yucna v BeIYUCICHUS 10 KBanpartuslii kopeHb. Beinonnenue onepanuid | IIpakTUKyM 110 peLICHUIO 3a/1a4: OT POCTOTrO
(KBagpaTHbIC KOPHH, C UppalMOHAIBHBIMU YHCIaMU. TOYHOCTH K CII0O)KHOMY.
MppalMOHAIIbHBIE npubIMXKeHNs uppauroHaibHoro uucia npu | MccaenoBareanckas padora. KBagpatHsie
4HClia, CTETICHN) peuienuu 3a1a4. OKpyrieHue KOPHH.
HMPPALMOHATIBHBIX YKCEN, IPUKUIKA
pe3yJibTaTa BEIYMCIICHUN.
2 | AnreOpandeckue 4 JpoOHo-paniioHaIbHbIE BBIPAKEHUSI. I[IpakTHKYM 110 PEIICHUIO 337a4: OT MPOCTOTO
BBIPAYKEHUS Crenenu. BrinogHeHue TOKIECTBEHHBIX K CJI0)KHOMY
peoOpa30BaHU pallMOHATBHBIX BEIPAKESHHIMA
3 | UeTblpexyroinbHUKH 8 [Tapannenorpamm, ero npu3Haku u cBoicTBa. | IIpakTHKYM MO pelIeHUIO 3aa4: OT IPOCTOIO
[IpsimoyronpHUK, poMO, KBaJIpaT, UX MPU3HAKU | K CIIOKHOMY.
U CBOMCTBA. HccnenoBarenbckas padbora. 3HaKOMbIE
Tpaneuus. PaBHoOeapenHas Tpanenus, eé HE3HAKOMBIE YEThIPEX YT OJIbHUKH
CBOMCTBA U IPU3HAKU
4 | YpaBueHus 12 KBanparHble ypaBHEHUSI. HccaenoBaresbckas paboTa: paBHOCUIBHOCTH

U CIIC/ICTBUE.

IIpakTHKyM 110 PEIIEHUIO CIOKETHBIX 3a7au.
IIpakTHKyM 10 penIeHHIO 3a/1a4: OT IPOCTOrO

K CJIIO)KHOMY — IpOOHO-PaIllMOHAIbHbIE
yYpaBHEHHUSL.

HccaenoBarenbekas padora (B TOM 4ucie

C MCII0JIb30BaHUEM «MAaTEMATUYECKHUX ITAKETOBY):
rpaduyecKkasi HHTepIpeTalys ypaBHEHUH ¢ IByMs
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HaunmenoBanue

Ne | paznesioB u TeM kypca | KoiamvecTtBo dopma padoThI/XapaKTePUCTHKA
. IIporpammHuoe conep:xanmne
n/n BHEYPOYHOM 4acoB AeSITeIbHOCTH 00y4aroMXCs
NAeATEeJIbHOCTH
Pemenue TekCTOBBIX 3a7a4 aNreOpauyeckuM | IEPEMEHHBIMU.
CIocoOOM: IIEpexo/]l OT CIOBECHOM Gopmy- MopenupoBaHue pa3IMYHbIX CUTyalUN
JUPOBKH YCIIOBUS 3a/1a4M K alnredpandeckoi
MOJEJIN ITyTEM COCTABJIICHUS YPABHEHUS;
pelIeHre COCTaBIEHHOIO YPaBHEHNUS;
UHTEpIIpeTalysl pe3ysibTaTa.
I'paduueckas naTepnpeTanys ypaBHSHHN
C IByMsI IEPEMEHHBIMU
5 | LenrpanbHo- 6 DopMyIUPOBKA ONPEIEIICHUS U J0Ka3a- CamocTosiTe/IbHOE OTKPBITHE: UTO TAKOE
CUMMETpPUYHbBIE TEJIbCTBO CBOMCTB LIECHTPAJIbHO-CUMMETPHY- npeoOpazoBanue noao0us?
¢burypsi. HBIX (Uryp. HccaenoBarenbckas padora (B TOM yucie
[IponopunoHanbHbIE Cpennsia nuHus TpeyrojabHuka. CpenHss C UCIOJIb30BaHUEM «MATEeMAaTUYECKUX MTAKETOBY):
orpesku. [Tonobue. JIMHUS TPaNeLyH. 41O Takoe (ppakran?
[IpeoOpa3oBanue Teopema Paneca. [IponopuroHansHbIE IIpakTHKYM 110 pemeHunto 3a1a4
noo0usi. oTpe3ku. Beenenue nouarus npeoOpa3zoBaHus
[Tmomaau. oA00uUs U MOAOOHBIX (PUTyp.
CooTHo1ieHus B MO00HBIX (pUrypax.
3aauM Ha HaX0XKJICHUE TUIOIAIH C
UCIOJIb30BaHNEM Pa30MEHMsI Ha YaCTH U
JocTpauBa”ue. Meron miomanen.
6 | Hoka3arenbcTBa 4 OneHnka 3HaYeHMs! BBIPa)KEHUS C UCTIOJb- IIpakTyeckas padora: IOCTPOEHUE MOJENIEH —
HEPaBEHCTB 30BaHNEM HepaBeHCTB. [ [puMeHeHne CBOICTB | HEPABEHCTBO KaK MOJIENb PEAIbHOM CUTYalUH.

HEPaBEHCTB B XOJI€ pEIICHUS 3a/1a4.
Omnpezenenne paBHOCUIIbHBIX HEPABEHCTB.
Jloka3aTenbCTBO HEPABEHCTB.

Pemrenne TekCTOBBIX 3a7a4 ¢ TTOMOIIIBIO

CamocTrosiTeIbHOE OTKPBITHE. MCTO/IbI
JA0Ka3aTCJIbCTBa HCPABCHCTB.
MarteMaTHuyecKoe COpEBHOBAHHUE — PCHICHUC
3aaa4 pa3HbIMHU MCTOJaMH.
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HaunmenoBanue

Ne | paznesioB u TeM kypca | KoiamvecTtBo dopma padoThI/XapaKTePUCTHKA
. IIporpammHuoe conep:xanmne
n/n BHEYPOYHOM 4acoB AeATEeJbHOCTH 00y4aroIuXCs
JAeATeTbHOCTH
JIMHENHBIX HEPABEHCTB ¢ 0JIHOM niepeMenHoi. | MccaenoBarenbekasi padora: TMHEIHOE
HccenenoBanue MTMHEHHOTO HEPABEHCTBA HEPaBEHCTBO C OJIHOM IIEPEMEHHOM € TapaMeTpoOM
C OJIHOM MIEPEMEHHON C MapaMeTpoOM
7 | IlpsamoyronbHbIe 8 Teopema [Iudaropa u ee mpuMeHeHHeE. IIpakTHKYM 110 pELIECHUIO IPAKTUKO-OPHUEH-
TPEYTOJIbHUKU Jloka3aTesbCTBO COOTHOUIEHUN MEXAY THPOBAHHBIX 3a/1a4.
MIPONOPLUUOHAIBHBIMUA OTPE3KAMU B MPSMO- CamocTosiTe/IbHOE OTKPBITHE: YTO 5 3HAO MPO
YTOJIbBHOM TPEYroJIbHUKE. IIPSIMOYTOJIBHBIN TPEYTOJIbHUK?
[IpuMeHeHre COOTHOIICHUI PU PEIICHUN MartemaTH4ecKoe COpeBHOBAHME — PELICHNE
FEOMETPUUECKUX 3a7ad. 3aJ1a4 pa3HbIMU METO/IaMHU
Tpuronomerpuyeckue GpyHKIUU B
MPSIMOYTOJIbHOM TPEYTOJIbHUKE.
8 | Oynkuun 2 [Touck obsacTu onpeesieHnss 1 MHOYKECTBA HUccnenoBarenbcekas padora (B TOM yucie
3HaYeHUH PYHKIUH. C UCII0JIb30BAHNEM «MATEMATUUYECKUX [TAKETOBY):
I'paduk Gpynkimm k/iX. DyHkuus Buaa uccienoBanue QyHKINH.
(ax + b)/(cx + d) CaMocTosITeIbHOE OTKPbITHE: (YHKIIHS BUIA
(ax + b)/(cx + d)
9 | Yucna ¥ BBIYUCIEHUS: 4 DopMyIMPOBKA ONPEIEIICHUS JEITNMOCTH HccnenoBarenbckas padoTa: JeIUMOCTb.
JeTUMOCTh HaleJI0, YHCel, CPABHUMBIX 110 JAHHOMY CamocTosiTe/IbHOE OTKPbITHE: CPDABHEHHE
MOJYJIIO. BBITIOJTHEHNE AETIEHUS C OCTATKOM. 110 Moayto. IIpoGaeMHBIN NPAKTHKYM
Jloka3aTenbCcTBO U IPUMEHEHHE CBOIMCTB pEeIlIeHNe 3a/1a4 Ha TIOUCK OCTaTKOB CYMMBI U
CPaBHEHUH IO MOAYIIO. IIPOM3BEIEHNUS IO MOAYNI0. MaTeMaTn4yeckoe
HaxoxzaeHne ocTaTKkoB CyMMBI M ITPOU3- COPEeBHOBAaHME — PEILICHUE 33a4 HA IEJTUMOCTb U
BEJICHUS 110 JAHHOMY MOJIYJIIO CPaBHEHHE 110 MOJYJIIO
10. | Briucanssle u 7 BrnivcaHHbIE ¥ IEHTPAIbHBIE YTIIBI. IIpakTHKyM™ 10 penIeHHIo 3a1a4: OT IPOCTOrO

OIMCaHHbIE
YEThIPEXYT OJIBHUKU

VYTI1bI MEXTy XOpAaMHU U CEKYILIUMHU.
Brincansble u onvcaHHbIe
YETBIPEXYTOJIBHUKH.

B3anmHoe pacnoyioxkeHne IByX OKPYKHOCTEU

K CII0)KHOMY
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HaunmenoBanue

Ne | paznesioB u TeM kypca | KoiamvecTtBo dopma padoThI/XapaKTePUCTHKA
. IIporpammHoe coep:xaHue
n/n BHEYPOYHOM 4acoB AeSITeIbHOCTH 00y4aroMXCs
NAeATEeJIbHOCTH
11 | IloBTOpEHue, 3 BrinonHenue nccneaoBaTebCKoi padboTHI. HccaenoBarenbckas padora:
o0o0rIeHue, Brinonnenue u 3ammra npoekta YeThIpeXyroJbHUKUA U OKPYKHOCTH
CUCTeMaTHU3aLHs IIpoekT: YeTblpeXyroJbHUKUA U OKPYKHOCTH
OBIHIEE KOJIMYECTBO 68
YACOB I10 IPOTPAMME
9 KJIACC
HaumeHnoBanue
Ne | pasgenoB uTem Kypca | KonnyecrBo ®opma padoTbl/XapaKTepUCTHKA
. IIporpammHoe conep:xaHue
n/n BHEYPOYHOH 4acoB AeSITeJIbHOCTH 00y4aroIMXCs
NeATeJIbHOCTH
1 | YpaBuenus 6 Pemenue ypaBHeHuii ¢ mapameTpom CamocTosiTe/ibHOE OTKPBITHE. PEIICHHE

Y HEpaBEHCTBA C
apaMeTpom

anreOpandeckuM METOO0M.

I'padmueckuit MeTon pelieHust ypaBHEHUH ¢
apaMmeTpom

I'paduueckas MHTEpHIpeTaLUs peIIeHUs
YPaBHEHUS C IBYMsI IEPEMEHHBIMU U CUCTEM
YPaBHEHUH C IBYMsI [IEPEMEHHBIMH.
HccnenoBanue CUCTEM HENMHENHBIX
ypaBHEHHUH ¢ nmapameTpoM. Pemenne
HEPABEHCTB C IBYMs IEPEMEHHBIMU U UX
CUCTEM

YPaBHEHHUH C TapaMeTPOM.

IIpakTuKyMBI IO PELIEHUIO 3a/]a4: OT IPOCTOTO
K CJIO)KHOMY — JIpOOHO-paIlOHaAJIbHbIE YPAaBHEHMS
Y HEPABEHCTBA C I1apaMETPOM.
HccnenoBarenbckue padoThl: pelieHuE 3a1a4

C MapaMeTpaMu — anreOpanyeckuM MeTOIOM;
rpagMuecKuM METOJIOM (B TOM YHCIIe

C UCIIOJIb30BAaHUEM «MATEMATUYECKUX MTAKETOB))
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Perienue
TPEYTOJIBHUKOB

@opMyIIbl IPUBEICHUS.

Pemrenne npakTuueckux 3aaad ¢ UCHOJIb-
30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI
CHUHYCOB.

®opwmyia I'epona. Dopmyrna momagu
BBIITYKJIOTO YETHIPEX YT OJIbHUKA.
CoOTHOLIEHUS MEXKTY
TPUTOHOMETPUUECKUMHU QYHKIUSMHU.
[Ipocreiimme popMyIbl IPUBEACHUS U3 T€0-
METPHUUYECKUX COOOpaKeHUH.

Pewrenue 3aay ¢ UCnoab30BaHUEM TEOPEM
KOCHHYCOB M CUHYCOB, HaXOXKJCHUE paauyca

IIpakTHKyMBI 0 PELIEHUIO 33a4.

MartemaTH4YecKOe COPeBHOBAHHE — PEILICHHC

FeOMeTpI/ILIeCKI/IX/ IIPAKTUKO-OPUCHTHPOBAHHBIX
3aaa4 pa3HbIMU MCTOJaMU
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HaumenoBanue
pa3/iesioB U TeM Kypca
BHEYPOYHOH
JAeATEIbHOCTH

KoanuectBo
4acoB

HpOFpﬁMMHOG CoaepKaHue

®opMma padoThI/XapaKTePUCTHKA
AesITeJIbHOCTH 00y4aroluXcst

OIHMCAaHHOMN OKPYKHOCTH

Anrebpanueckue
BBIPAXKCHUS

10

CreneHsp ¢ pallMOHATIBHBIM [10KA3aTEIEM.
Onpenenenue KOpHs N-i CTENIEHU U CTENIEHU
C PalMOHAJILHBIM IT0KA3aTEJIEM.
[IpumeHneHue onepanuu U3BJICYEHNS KOPHS
N-i1 cTeneHu, UCIOJb3Ysl IPU HEOOXOJUMMOCTH
KaJIbKYJISATOP.

Boruncnenue 3HaueHUs CTENEHU € paluo-
HaJbHBIM IIOKA3aTEJIEM.

OneHka 3Ha4eHHI KOpHS N-i cTemnexy,
3HAYEHUE CTEIICHU C PAllMOHAJIbHBIM I10Ka-
3aTeJIeM LEJIBIMU YUCIIAMU U 1ECATUYHBIMU
JPOOSIMH.

CpaBHeHHE U yIOPs10UMBaHKUE PaIHO-
HaJIbHBIX U UPPALMOHAIIBHBIX YHCE,
3aMMCaHHbIX C TOMOIIbIO KOPHSI N-1 CTENEHH,
CTENEHHU C PALlMOHAIBHBIM ITOKa3aTeeM.
BrinonHeHue ToXIeCTBEHHBIX NTPeodpa3o-
BAHW BBIPAXKECHUI, COEPKAIIMX KOPEHb N-1
CTENEHHU, CTENEHb C PAllMOHAIbHBIM
MOKa3aTeIeM

IIpakTHKYM 1O pEIICHHIO 334a4: OT IPOCTOTO
K CJIOKHOMY.
MaremMaTH4eCKOe COPeBHOBAHUE

OTpe3ku B OKpYKHOCTH

TeopeMsbl 0 MPOU3BEIEHUH OTPE3KOB XOPI,
TEOPEMBI O IIPOU3BEACHUHN OTPE3KOB
CEKYILHUX, TEOpEMa O KBaIpaTe KacaTelIbHOM,
TeopeMsl UeBbl 1 MeHenasl.

HccnenoBanue, B TOM YUCIIE ¢ IOMOLIBIO

CaMoCTOfITeIbHOE OTKPBITHE (B TOM YHUCIIC

C UCIOJIb30BAHNEM «MATEeMaTUYECKUX MTAKETOBY):
Teopembl UeBsl 1 MeHenas.

IIpakTUKyM 10 pELIEHUIO 3a1a4.

IIpakTUKYM 110 TOCTPOCHUIO TUHAMUYECKUX
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HanmenoBanue

Ne | pa3pesnioB u Tem kypca | KosnunvecTBo ®opMma padoThI/XapaKTePUCTHKA
. IIporpammHoe conep:xaHue
n/m BHEYPOYHOM 4acoB JAesITeJIbHOCTH 00y4aIoIIHXCs
AeITeJIbHOCTH
U(POBBIX PECYPCOB, U3YIAEMBIX KOHPUTY- MOJIeJIeH C TTIOMOIIBIO0 MPOTPAMMHBIX CPEJICTB.
pauui. HccaenoBaresnbckasi padoTa ¢ IOMOIIBIO
[IpuMeHeHne JTaHHBIX TEOPEM TP PEIICHUU MIPOTrpaMMHBIX CPEJICTB: TOMOTETHSI U €€ CBOMCTBA
r€OMETPUUYECKHX 3a/1a4.
3HaKOMCTBO C HOHITHEM I'OMOTETHH, C €ETO
MIPUMEHECHHUEM, B TOM YHCIIC B IPAKTHICCKUX
CUTYaIUsX
5 OyHKIUU 7 [TonsTue «pyHKIUNY. HccaenoBaresbckas padora (B TOM yuciie

[IpumeHeHue CBOMCTB PYHKIMIA: HYJIN
(GyHKINH, TIPOMEKYTKH 3HAKOTIOCTOSTHCTBA
(GyHKLINHU, TPOMEXYTKH BO3pacTaHUS

1 yObIBaHUS (YHKILIMHU, YETHBIE U HEUETHbIE
¢GbyHKIIMHM, HauOoJIbIIIEe U HAUMEHbIIIEE
3HaueHUs QYHKIMH MIPU PEIICHUH 3a/1ad.
IToctpoenue rpaduxoB GyHKIHUI ¢ TOMOILBIO
npeoOpa3oBaHuil BUA:

f(x) =f(x) + a; f(x) = f(x + a); f(x) = kf(x),
fOx) =F( x ), 109 = [f(x) |.

PacnioznaBaHue cTeneHHbIX PYHKIUN

U ITOCTPOEHHE ICKU30B IPa(pUKOB CTENEHHBIX
(GyHKIMH C HATYpaJIbHBIMU MTOKA3aTENAMHU
pa3HOM YETHOCTH.

Hcnonb3oBaHue cBOKCTB rpaukoB
CTETIEHHBIX (PYHKUUH C HATYpAIbHBIMU
MOKa3aTeIsIMU MPU PELISHUH 3a/1a4.

[ocTpoenue rpaduxos GyHKIHiA Y = VX,

C UCITIOJIB30BAHHUEM «MATEMATHYCCKHUX HaKeTOB)))Z

[ToBenenue GpyHkuu U ee rpaduxa
B 3aBUCUMOCTH OT IapaMeTpa.

HpaKTI/IKyMbI I10 pCIICHUIO 3aaa4: IIOCTPOCHUC

rpadukoB yHKIHI y= VX, Y =3V, ¥y =| X |;
C TIOMOIIIBIO IPe0Opa30BaHUii 1 TIPOBEPKa
C UCITOJIb30BAHUEM MTPOTPAMMHBIX CPEJICTB
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HanmenoBanue

Ne | pa3pesnioB u Tem kypca | KosnunvecTBo ®opMma padoThI/XapaKTePUCTHKA
. IIporpammHoe conep:xaHue
n/n BHEYPOYHOM 4acoB AeSITeIbHOCTH 00y4aroMXCs
NeATeJIbHOCTH
6 | Bexropsl. MeTon 9 [TapanienbHOCTh U IEPIICHIUK YIS PHOCTD CamocTosiTe/ibHOE OTKPBITHE: KAK PEIIUTD
KOOpJUHAT MPSAMBIX (4epe3 yriaoBol KO (OUIIUEHT). reOMETPUUYECKYIO 33/1a4y C IOMOUIBIO armapara
Haxoxnenue nepeceyeHuii OKpy>KHOCTEH anreOpoI?
U NpsAMBIX B KoopauHaTax. @opmyna HccnenoBarenbckas padora (B TOM yucie
pacCTOSTHUS OT TOYKH JIO TPSIMOM. C HCIIOJBb30BAaHUEM «MATEMAaTUYECKUX MAKETOBY):
[Inomane napamienorpaMma B KOOpAUHATaX, | pelIEHUE MPAKTUKO-OPUEHTUPOBAHHONW I€OMETPH-
MOHATHE 00 OPUEHTUPOBAHHOM IIOIIAIH. YeCcKOM 3a/1a4l METO/I0M KOOPAMHAT.
[IpuMeHeHne MeTo/1a KOOPIMHAT B MPAKTUKO- | MaTeMaTH4eckoe COPeBHOBAHME — PEIIICHUE
OPUEHTUPOBAHHBIX TEOMETPUYECKUX 3a/1ayaX, | FEOMETPUYECKHUX 3a7a4 pa3HbIMU METOJAaMHU
HCCIeA0BaHUE MPUITOKEHUS METO/1a
KOOPJMHAT B BBIYUCIUTEIBHON MaTeMaTHKE
1 UHPOpMAaTUKE
7 | [IpaBusbHBIE 6 [IpaBunbHBIE MHOTOYTOJIBHUKH, BbhIunciieHne | CamMocTosiTe/IbHOEe OTKPbITHE: KaK HANTH
MHOT'OYTOJIbHUKH. UX 3JIEMEHTOB MIEPUMETP U IUIOMIA/Ib CIIOKHON (PUTYpBI?
OxpyKHOCTb U Brluucnenue nepuMeTpoB U Iomaaen IIpakTHKYM 10 PEIICHUIO 3a/1a4 MOBBIIIEHHOMN
MHOI'OYTOJIbHUKH. CJIOKHBIX (1)I/Il"yp, BKJIIOYAIONIUX 3JIEMCHTHI CJIOXKHOCTH.
Kpyra
8 | Yucnosbie 9 Omnpenenenue BUIOB nocieaosarensHocteil: | McciienoBareabckas padoTa: MoBeIeHHUE

IIOCICI0OBATCIbHOCTH U

IIPOrPECCUU

OrpaHHYEHHAas MOCIeI0BaTEIbHOCTh, MOHO-
TOHHO BO3pacTarorias (yOsIBaromas)
mocyenoBarenbHOCTh. [IpencraBienne
0ECKOHEUHBIX MEPUOTNIECKUX Ipobeii B BUIE
OOBIKHOBEHHBIX.

3HAKOMCTBO C MOHATHEM CXOAUMOCTHU
MOCIIEI0BATEIHHOCTH, HAXOXKICHUE CYMMBI

MMOCJIEIOBATEILHOCTEM — OT THIIOTE3HI 10 JOKa-
3aTeIIbCTBA.

JMcKyccusi Ha OCHOBE pelleHus 3a/1a4:
asisiercst in MMMU yHuBepcanbHbIM?
CamocrositeabHoe oTkpbiTHEe: MMU — MeTont
JI0Ka3aTesIbCTBA: CyMMa WICHOB MOCIEA0-
BaTCIHHOCTH.
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HanmenoBanue

Ne | pa3pesnioB u Tem kypca | KosnunvecTBo ®opMma padoThI/XapaKTePUCTHKA
. IIporpamMmHoe conep:xaHue
n/n BHEYPOYHOM 4acoB AeATEeJbHOCTH 00y4ar0IuXCs
AeATEeIbHOCTH

0eCKOHEUHO yObIBaIOLIEH reOMETpUYECKON IIpakTHKyM 110 pELIECHUIO 3a1a4:
nporpeccun. Ilpumenenne merona JI0Ka3aTeNIbCTBO HEPABEHCTB U JOKA3aTeIbCTBO
MaTeMaTUYECKON MHIYKIIUU nenumoct MMU

9 JIBH>KEHUS IITIOCKOCTH 4 HenTtpanbHas cummerpus. LienTpanbHo- HccaenoBarennckas padora (B TOM 4uciie
cummMeTrpuuHbie purypsl. [ToBopot. OceBas C MCNOJIb30BAaHUEM IPOTPAMMHBIX CPEJCTB):
cummeTrpus. PUrypbl, CHMMETPUUYHBIE KOMITO3ULUS IBUJKEHUM.
OTHOCHUTEJIEHO HEKOTOPOM OCH. CaMocTosiTe1bHOE OTKPbITHE: (HOPMYITHUPOBKA
[TapamiensHbII IEpEHOC. BBIBOJIOB O CBOMCTBAX KOMITO3UIIMI JIBUKEHUH.
[TonsiTHe NBMKEHUS U €TO CBOMCTBA. IIpoekT: npeoOpazoBaHus (ABUKECHUS)
PaBenctBo ¢uryp. B HCKYCCTBE
[IposiBiIeHUSsI CUMMETpPUN B IPUPOJIE,
JKUBOIINCH, CKYJIBIITYPE, ApXUTEKTYpE.
Komnozunuu asmxennii (mpocreifimme
MIPUMEPBHI).
IIpuMeHeHue B pEeIIEHUH T€OMETPUYECKUX
3a1a4

10 | IloBTOpeHwme, 6 Pemrenne 3ama4, WULTIOCTPUPYIOIIMX CBSI3U IIpoexT: «IIpeobpazoBanus B UCKYCCTBE U

o0o0mieHue, MEX1y pa3InYHbIMU TEMaMH Kypca apXUTEKType»
cucreMaru3anus [ToBTOpEeHMe, 00001IeHNE, CUCTEMATU3AIIHS Hrorosas xongepenuus: «MaremaTruka — 310
Kypca KpacuBO»
OBLIEE KOJIMYECTBO 68

YACOB 10 TIPOI'PAMME
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KaHeHHapHO-TeMaTI/I‘IeCKOG IJIAHUPOBAHUE

7 Kiace
Nenm/m | TEMA Kon- | Jlata
BO
qacoB
ueMeHTHI ucTOpUU. O01He MOHATUS reoMeTpun. OcHOBHBIE QUTIYPBI. 10
1 Hcropust BOSHUKHOBEHHUS U PA3BUTHS TEOMETPUU. 1
2 [lonsiTUA: akcuoMa, Teopema, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO, OIIPEIEICHUE. 1
3 WNHcTpyMeHTHI 1151 U3BMEPEHUIN U TOCTPOCHUM. 1
4 BzaumHoe pacrosioxkeHue ToUeK Ha mpsiMOit 1
5 N3mepenue 1uiHbI OTpe3Ka, pACCTOSTHUE MEXAY TOUKaMU 1
6 B3anMHOe pacnosioxkeHue npsMbIxX 1
7 Jlomanas. Bunbl nomanbixX. J{iMHa JIoMaHO 1
8 MHoroyronsHuky. [lepuMerp MHOTOyrobHUKA 1
9-10 [ToHsITHE O BBITYKJIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX 2
Yucaa v Brunciaenus. Jeaumoctb. CloskeTHbIE 321a41 8
11 JenumocTs u €€ CBOMCTBA. 1
12 [Tpu3naku genmumoctu Ha 4, 6, 8, 11. 1
13 [Tpusnaku nenumMocTH Ha 7, 13 (yHUBEpCaIBHBIN CI0CO0). 1
14 Pemenne 3a1a9 NOBBIIICHHON CIIOKHOCTH. 1
15 Penienune 3aga4 MOBBIIEHHOMN CIIOKHOCTH. 1
16 Pemenue 3amaq Ha 1 IMMOCTbD. 1
17 Apudmernueckuii METOJT pellIeHns CIOXKETHBIX 3a/1a4 1
18 ApudmeTnieckuil METOJI pELLICHUs CIO’KETHBIX 33/1a4 1
Tpeyronbuuxu. IIpusHaku paBeHCTBA TPEYroJIbHUKOB §)
19 TpeyronsHuKH. 1
20 PaBHbIE TPEYTONLHUKK B TEOMETPHUECKUX KOH(DUTYpALHSX. 1
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21 [Ipu3Haku paBeHCTBA TPEYTOJIbHUKOB 1
22 [Ipu3Haku paBeHCTBA TPEYTOJIbHUKOB 1
23 [Ipu3Haku paBeHCTBa IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB 1
24 [leprieHAMKYSP U HAKIIOHHAA 1
AJiredOpanyecKue BhIPaKEeHUs 10
25 [IpencraBieHue 3aBUCUMOCTH MEXKIY BEIMUYMHAMU B BUJE (POPMYIIBL. 1
26 Crernenu, MHOTOUJICHBI, IPe0Opa30BaHUE MHOTOUWICHOB, IEHCTBUS C MHOTOWICHAMHU. 1
27 CreneHu, MHOTOUJICHBI, TPeoOpa30BaHUE MHOTOWICHOB, IEHCTBUS C MHOTOUJICHAMHU. 1
28 MHorouseH crangapTHoro Buaa. CTeneHb MHOTOUICHA. 1
29 MHorowieH cranaapTHoro Bujaa. CTeneHb MHOTO4JICHa. 1
30 MHuorouneH ctangapTHoro Buaa. CTerneHb MHOTOUWICHA. 1
31 Kophuu mHorounena. Haxoxienue KopHeil MHOrO4IeHa. 1
32 JlokazaTenbCTBO TOXKICCTB. 1
33 Pa3Hble mOAXO0/bI K JOKA3aTENBCTBY TOXKIECTB 1
34 Pa3Hble mOAXO0/bI K JOKA3ATENBCTBY TOXKIECTB 1

TpeyroJbHUKH, U reoMeTpuYecKue HEPaAaBeHCTBA 4
35 CoOTHOIIIEHUS MEXKTy CTOPOHAMH U YTJIAMH TPEYTOJIbHUKA.

36 HepaseHcTBO TpeyronbHuKa.
37 HepaseHncTBo 0 quiHe 10MaHOM.
38 HepasenctBo mexny
MEPICHANKYISIPOM U HAKIIOHHOM.

YpaBHEHHUS U CUCTEMBI YPABHEHUI 6
39 PaBHOCHUITBHOCTD YpaBHEHUI 1
40 JIuneiinble ypaBHEHUS U UX cUCTeMbl. OnpeeneHue 4rciia KOpHE JJMHEHHOTO YpaBHEHUS. 1
41 Pemenue nuHelHBIX ypaBHEHUH, COIEPKALINUX 3HAK MOTYJIS 1
42 PelreHne nTMHENHBIX ypaBHEHUN ¢ TapaMETPAMH. 1
43 Pemrenne cuctem TMHENHBIX YPaBHEHUN Pa3HBIMUA METOAAMU 1
44 Pemenue cucreM JIMHENHBIX YpaBHEHHUI pa3HbIMH METOIAMU 1

OceBast cuMMeTpHst 4
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45 @urypsl ¢ 0CEBON CUMMETPHUEN.
46 Durypsl ¢ 0CEBOM CUMMETPHUEH. 1
47 [Tpumepbl CUMMETPHUM B OKPY>KaIOIEM MHUPE 1
48 [Ipumepbl CUMMETPHUM B OKPY>KaIOIEM MUPE 1
MHuoroyrosbHukH. OKpYy:KHOCTB. 6
49 CymMa BHYTPEHHMX YIJIOB MHOTOYI'OJIbHUKA U CYMMa BHEIIHUX YIJIOB BBIITYKJIOTO MHOIOYTOJIbHHKA. 1
50 CymMa BHYTPEHHMX YIVIOB MHOTOYTI'OJIbHMKA M CYMMa BHEIIHUX YIJIOB BBIMYKJIOTO MHOTOYTOJIbHUKA. 1
51 KacarenbHas 1 cekyiasi K OKpy>KHOCTH. 1
52 KacarenbHas u cexyias K OKpy>KHOCTH. 1
53 OKpy>XHOCTb, BIICAHHAS B YI'OJI 1
54 OKpy>KHOCTb, BHUCAHHAsI B YTOJI 1
DyHKIUH 8
55 [Touck obnactu onpeaeneHuss 1 MHOXKECTBA 3HAUCHUN (yHKITHH. 1
56 Hcrnonb30BaHKE pa3IMUHBIX CIIOCOOOB 1
3a/1aHus] QYHKIIAH.
57 Hcnionp30Banue CBOMCTB (YYHKIMN IS aHAIHM3a rpa)uKOB pealibHBIX 3aBUCUMOCTEH (Hyn QyHKIHH, 1
IPOMEXKYTKH 3HAKOTIOCTOSHCTBA (DYHKIIMH, IPOMEKYTKH BO3pacTaHUS U YObIBaHUS (QYHKIMU, HAUOOJIbIIIEE
Y HaWMEHbIIIee 3HAYCHUs (PYHKITUN).
58 Hcnonp3oBanue cBOMCTB (DyHKIMH A aHaIM3a rpauKoB pealibHbIX 3aBUCUMOCTEH (Hyu QyHKIMH, 1
POMEXKYTKH 3HAKOIIOCTOSIHCTBA (DYHKIIMH, IPOMEXKYTKH BO3pACTaHUs U YObIBaHUs (QyHKIMH, HanOOJIbIlIee
Y HaMEHbIlIee 3HaYeHHs (PYHKIINN).
59 Hcnonb3oBanue cBOWCTB QyHKIUHN AJis aHANINU3a IPAQUKOB pealbHbIX 3aBUCUMOCTEN (HyIH (QYHKIIUH, 1
IPOMEXKYTKH 3HAKOTIOCTOSHCTBA (DYHKIIMH, TIPOMEKYTKH BO3pacTaHUS U yObIBaHUS (QYHKIIMHU, HAUOOJIbIIIEE
Y HaWMEHbIIIee 3HAYCHUs (PYHKITUN).
60 Hcnonp3oBanue cBOMCTB (DyHKIMN A1 aHaIM3a rpauKoB pealibHbIX 3aBUCUMOCTEH (Hyu QyHKIMH, 1
NPOMEXYTKH 3HAKOIIOCTOSIHCTBA (DYHKIIMH, IPOMEKYTKH BO3pACTaHUA U YObIBaHUS (DYHKIMH, HAanOOJIbIlIee
Y HaMEHbIlIee 3HaYCHHs (PYHKIINN).
6l ['paduku, KycouHo-3aJaHHbIE (HYHKIIUU 1
62 I'paduku, KycouHo-3ajaHHbIE QYHKLIIUU 1
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I'eomeTpuyecKne MeCTa TOYEK 6

63 B3anmMHOe pacrniosnoxeHnue OKpyKHOCTH U IIPSIMOM. 1

04 IIpuMepsl reoMeTpUYECKUX MECT TOYEK Ha IIJIOCKOCTH. 1

65 [Ipumepbl reOMETPUYECKUX MECT TOUEK Ha MJIOCKOCTH. 1

66 MeTo reoMeTpu4ecKrX MECT TOYEK IIPH PEILIEHUU T€OMETPUYECKUX 3a1a4 1

67 Meroa reoMeTpuYeCcKX MECT TOYEK IIPU PEIIEHUHA FEOMETPUYECKUX 3a1ad 1

68 Meroa reoMeTpuYeCcKrX MECT TOYEK IIPU PEIICHUHA FEOMETPUYECKUX 3a1ad 1

KaJICHIlapHO-TeMaTH‘IeCKOC IJIAHUPOBAHUE

8 knace

Nen/m | TEMA Kon- | Jlata

BO
qacCcoOB

Yuciia v BbIYMCICHUS (KBaApaTHbIe KOPHHU, HPPALMOHAIbHbIE YHUCJIA, CTEIEHH) 10

1 KBanpaTHblii KOpEHb. 1

2 BelnonHenue onepaunuil ¢ UppauuoOHaIbHBIMUA YUCIIAMHU. 1

3 BeinonHenue onepanuii ¢ UppauoOHaJIbHBIMUA YUCIAMM. 1

4 Beinonnenue onepanuil ¢ UppauoOHaJIbHBIMUA YUCIAMM. 1

5 Beinonnenue onepanuil ¢ UppauOHaJIbHBIMUA YUCIIAMM. 1

6 TouHoCTh MPUOIMKEHNS UPPALIMOHATIBHOIO YKCIIA IPU PEIICHUH 3a]1ay. 1

7 TouHocTh TPUOMIKEHUS UPPALIMOHATBHOTO YKCIIA IPU PELICHUH 3a/1a4. 1

8 OxpyriieHre nppalOHAIBHBIX YNCEN, TPUKUAKA PE3YJIbTaTa BEIYUCICHUM. 1

9-10 OxpyrieHne nppaluoOHAIBHBIX YACEN, IPUKUIKA PE3Y/IbTaTa BEIUMCICHUI. 2
Anrebpanyeckue BhIpaKeHUs 4
11 JIpoOHO-palinoHaNbHbIE BEIPAKEHUS.

12 CreneHu. 1

13 BrinonHeHne ToXX1eCTBEHHBIX TPe0Opa30BaHUN pallOHATIBLHBIX BBIPAKEHUN 1

14 BrinonHeHne ToXX1eCTBEHHBIX PeoOpa30BaHUN pallOHATIBHBIX BBIPAXKEHUN 1
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YeTbIpexyrojJbHUKU 8
15 [Tapannenorpamm, €ro NprU3HaKu U CBOKCTBA. 1
16 [Tapannenorpamm, €ro nNpru3HaKu U CBOWMCTBA. 1
17 [IpsimoyronbpHUK, poMO, KBaapaT, X MPU3HAKKA U CBOICTBA. 1
18 [IpsimoyronsHUK, poMO, KBapaT, UX IPU3HAKU U CBOMCTBA. 1
19 [TpssMoyronbpHUK, poMO, KBaJpaT, X MPU3HAKU U CBOMCTBA. 1
20 [IpsAMOYTroIbLHUK, poMO, KBAJIPaT, MX NPU3HAKU M CBOMCTBA. 1
21 Tpanenus. PaBHoOenpeHHas Tpanenus, €€ CBONCTBA M IPU3HAKU 1
22 Tpanenus. PapHOOenpeHHas Tpanenus, €€ CBONCTBA M IPU3HAKU 1
YpaBHEHHS 1 HEPABEHCTBA 12
23 KBagparusle ypaBHEHUS. 1
24 Ornpenenenre paBHOCUIIBHBIX YPABHEHUN 1
25 [IpuMeHeHne CBOWCTB ypaBHEHUN C OJIHOM NTEPEMEHHOM 1
26 OnpeneneHne KOJIMUecTBa AEHCTBUTENbHBIX KOPHEN KBAJApAaTHOTO YpaBHEHHUS 1
27 Pemenuie npoOHO-paliioHaNbHBIX YPABHEHUA, CBOAAIIUXCS K TUHEHHBIM WM K KBAJPaTHBIM YPaBHEHUSM, 1

HCIIOJIb30BAHUE METOA 3aMEHBI IIEPEMEHHOM.

28 Pemenue npoOHO-panioHaIbHBIX YPAaBHEHHM, CBOASIIUXCS K IMHEHHBIM WM K KBaJPAaTHBIM YPAaBHEHUSM, 1
WCIIOJIb30BaHUE METO/1a 3aMEHbI IEPEMEHHOM.

29 Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHMH, CBOJSIIMXCS K JMHEWHBIM WIM K KBaJApaTHBIM ypaBHEHUsM, | 1

HCIMOJIb30BAHNE METOA 3aMEHbI IEPEMEHHOM.
30 Pemenue npoOGHO-paniiOHANBHBIX YPAaBHEHHUH, CBOMISIIMXCSA K JIMHEHHBIM WM K KBaJpPaTHBIM ypaBHEHHSM, | ]
HCIIOJIb30BAHUE METO/A 3aMEHBI IIEPEMEHHOM.

31 Pemmenne TeKCTOBBIX 3a7a4 aIre0OpanyeckKuM CrocoOOM: IEPEX0/T OT CIOBECHON (POPMYITHPOBKU YCIOBHUS 1
3a/1a4y¥ K anreOpanvdeckoil MOIeH IMMyTeM COCTAaBJICHUS YPaBHEHUS; PEIlIeHNE COCTABJICHHOTO YPaBHEHUS;
HMHTEpHOpeTanus pe3yJprara.

32 Pemenne TeKCTOBBIX 33124 anreOpanuecKuM CIocOOOM: TIEPEX0/T OT CIOBECHON (OPMYTUPOBKH YCIOBUS 1
3a/1au¥ K aireOpandecKoi MOJIENIH IyTEM COCTABJICHHS YPAaBHEHHUSI; PEIIEHNE COCTABICHHOTO YPaBHECHHS;
VHTEPIPETALMS PE3YIIbTATA.

33 Pemenue TeKCTOBBIX 3amad anreOpanvdecKuM CIOCOOOM: TEPEeXO0] OT CIOBECHON (OPMYITHPOBKH YCIOBHUS | ]

3aga4u K aﬂre6pa1/1quK0171 MOJACIIN MYTCM COCTABJICHUSA YPABHCHUS; PCHICHUC COCTABJICHHOI'O YPABHCHUS,
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MHTEpIIpETaIMs] pe3ysbTaTa.

34 I'paduaeckas mHTEpIIpETAIIs YpAaBHEHUH 1
C IBYMsI IIEPEMEHHBIMU

HenTpanbHo-cumMeTpuuHble purypsl. [Iponopuuonanbubie orpe3ku. [logodue. IlpeodpazoBanue 6

nmoaoous.

ILnomaau.

35 dopMyIupOBKa ONPEEJIEHUs U JOKA3aTeIbCTBO CBOWCTB IEHTPAJIbHO-CUMMETPUYHBIX (Uryp. 1
36 CpenHsist TMHUS TPEYTOJIbHUKA. 1
37 CpenHsst TUHUS Tpaneiuu. 1
38 Teopema Dareca. [IponopimoHanbHBIE OTPE3KH. 1
39 BBenenne nonstus npeodpazoBanus 1moxo0ust u mogo0HbIX puryp. CooTHOMEHHS B TOJOOHBIX (DUTYpax. 1
40 3amaun Ha HAXOXKJICHHE TUIOIIAAN C MCIIOJIb30BaHUEM Pa30MEHNUs Ha YacTH U 1

JlocTpanBanue. MeTo/ riomaiei.

Joka3aTebCcTBa HEPABEHCTB 4
41 OneHka 3Ha4eHMsI BBIPAKEHUS C UCI0Ib30BaHUEM HEPABEHCTB. 1
42 IIpuMeHeHnEe CBOMCTB HEPABEHCTB B XOJI€ PELICHUS 3a/1a4. 1
43 Omnpenenenre paBHOCUIIBHBIX HEPABEHCTB. Jl0Ka3aTebCTBO HEPABEHCTB. 1
44 PerreHne TeKCTOBBIX 3a7a4 ¢ TOMOLIBIO JIMHEHHBIX HEPABEHCTB C OJJTHON IIEPEMEHHOM. 1

HccenegoBanue TMHENHOTO HEPABEHCTBA ¢ OHOU ITEPEMEHHON C ITapaMeTPOM

IIpsiMOyTroBbHBIE TPEYTOJIBHUKH

45 Teopema IIudaropa u ee npuMeHeHue. 1
46 Teopema [Iudaropa u ee npumeHeHue. 1
47 Teopema [Iudaropa u ee nprumeHeHue. 1
48 Jloka3aTenbCTBO COOTHOMIEHUIM MEXAY POINOPIUOHAIBHBIMUA OTPE3KaMHU B ITPSIMOYTOJIBHOM 1

TPEYTOJIbHUKE.
49 IIpuMeHeHre COOTHOIIEHHM ITPU PEILIEHUH N€OMETPUUECKUX 3a1au. 1
50 IIpuMeHeHre COOTHOIIEHUM ITPU PELLIEHUH N'€OMETPUUECKUX 3a4au. 1
51 Tpuronomerpuueckre GpyHKIMH B IPIMOYTOJIbHOM TPEYTOJIbHUKE. 1
52 Tpuronomerpuyeckue GyHKINN B IPSIMOYTOJIbHOM TPEYTOJIbHUKE. 1
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OyHKIIUU 2
53 [Touck obmacTy onpeeieHuss ¥ MHOYKECTBA 3HAYCHUN ()YHKITUH. 1
54 I'padux pyuxun k/X. dynkuus Buga (ax + b)/(cx + d) 1
Yucsia v BbIYHCJIEHHSI: 1eJIUMOCTh 4
55 DopMyJIUPOBKA ONIPEACIICHUA ISTMMOCTH HAIEI0, YACEI, CPABHUMBIX 110 IAHHOMY MOJTYJIIO. 1
56 BrimonHneHue neneHus ¢ 0CTaTKOM. 1
57 Jloka3aTenbCTBO U IPUMEHEHUE CBOMCTB CPAaBHEHUI 110 MOJYJIIO. 1
58 HaxoieHre ocTaTKOB CyMMBI U IPOU3BEACHUS 11O JAHHOMY MOYJIO 1
BnucanHble M ONIMCAHHBIC YeTHIPEXYTOJIbLHUKH 7
59 Brniucannble U LIEHTpaIbHBIE YIJIbIL. 1
60 BnucanHble U LIEHTpaIbHBIE YIJIbIL. 1
o0l VYTIuIBl MEXKTy XOpJAaMU U CEKYLTUMU. 1
62 VYriael MEXy XOpAaMU U CEKYILIUMU. 1
63 Brniucannsie ¥ onMcaHHbIC YETHIPEX YT OJIbHUKH. 1
64 Brniucannsie 1 onMcaHHbIC YETBIPEX YT OJIBHUKH. 1
65 B3anMHOe pacrosnoxeHne 1ByX OKpyKHOCTEH 1
IloBTOpEeHuUe, 00001IEHNE, CHCTEMATU3AIUS 3
66 BrinonHenue uccneaoBaTeNbCKON padoOTHI. 1
67 BrinmonHeHue uccrienoBaTenbckoi paboThl. 1
68 Brinonnenue u 3ammra npoekta 1
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KaHeHHapHO-TeMaTI/I‘IeCKOG IJIAHUPOBAHUE

9 kJaacc
Ne /it TEMA Komn- | [lara
BO
qacCcoOB

YpaBHeHUs] M HEPABEHCTBA ¢ IapaMeTPOM 6

1 Pemenue ypaBHeHHUi ¢ mapaMeTpoM alnreOpandecKuM METOIO0M. 1

2 I'paduueckuii MeTO pelIeHUsT YpaBHEHHH C TApaMeTpoOM 1

3 I'padmueckas nHTEpIpeTallvs PELICHUS] YpaBHEHUS C IBYMs IEPEMEHHBIMU U CUCTEM YpaBHEeHHI ¢ | ]

JBYMS IEPEMEHHBIMHU.

4 HccnenoBanue cucTemM HEITMHEWHBIX YPABHEHUH C TapaMETPOM. 1

5 Pelrenre HepaBEeHCTB € IByMs IEPEMEHHBIMHU U UX CUCTEM 1

6 Pelenne HepaBEHCTB € IBYMsI IEPEMEHHBIMU U UX CUCTEM 1
Pemenue TpeyrojibHUKOB 6

7 DopmyJIbl IPUBEICHUS. 1

8 Pemenue nmpakTuyeckux 3aad ¢ UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB. 1

9 ®opmyina I'epona. @opMyiia IIoMaau BEITYKIOIO YETBIPEXYTOJIbHUKA. 1
10 CoOTHOIIEHUS MEXY TPUTOHOMETPUIECKUMU (PYHKITHSIMH. 1

11 [Ipocreiimue popMyibl IPUBEAECHUS U3 TEOMETPUUECKUX COOOpaKEHUH. 1

12 Pemenue 3anau ¢ uCronap30BaHUEM TEOPEM KOCUHYCOB U CUHYCOB, HAX0XKJICHUE pajnyca 1
AJredpanyeckue BbIpasKeHHs 10

13 Crenensb ¢ palliOHAIBHBIM ITOKA3aTEIEM. 1

14 Omnpenenenne KOpHs N-i CTENIEHU U CTETIEHU C pallMOHAIbHBIM ITOKA3aTEIEM. 1

15 Onpenenenne KOpHs N-i CTENEHU U CTENEHH C PAlIMOHAIBHBIM MTOKA3aTEIEM. 1

16 [IpuMeHeHne onepay U3BJICYCHHS KOPHS N-i1 CTETICHH, UCTIOJIb3YS TTPH HEOOXOMMOCTH 1

KaJIbKYJISITOP.
17 Brruucnenue 3HaueHMs CTENIEHH C palliOHAIbHBIM ITOKAa3aTEIEM. 1
18 Boruucnenue 3HaueHMs CTENIEHH C palliOHAIbHBIM [TOKAa3aTEIEM. 1
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19 OueHka 3Ha4YeHMM KOpHS N-U CTENEeHHW, 3HAYEHHUE CTENEHU C PALMOHAJIBHBIM IOKa3aTejeM 1
[[ETBIMU YUCJIAMU U ACCATUIHBIMU JPOOSIMHU.

20 CpaBHeHME U YIOPSI0YMBAHUE PAIIMOHAIBHBIX U UPPALIMOHAIBHBIX YHUCEN, 3aMUCAHHBIX C 1
MTOMOIIIbIO KOPHSI N-1 CTENEHHU, CTENIEHU C PAllMOHATIBHBIM MTOKA3aTEIIEM.

21 BrlinonHeHHE TOKIECTBEHHBIX MPEe0Opa30BaHUM BRIPAKEHUH, COACPIKAITUX KOPEHb N-I CTENEHH, 1
CTENEHb C PALIMOHAJIBHBIM IIOKA3aTelIeM

22 BrimonHeHne TOXIAECTBEHHBIX MpeoOpa3oBaHUi BBIpAXKEHHM, COAEpKallUX KOpeHb N-il cremeHw, | ]
CTENEHb C PAllMOHAIBHBIM I10Ka3aTeNIEM

OTpe3Ku B OKPY:KHOCTH

23 Teopembl 0 MPOU3BEICHUN OTPE3KOB XOP/I, TEOPEMBI O MPOU3BEICHUN OTPE3KOB CEKYIIUX, 1

24 Teopema o KkBajjpate KacaTeabHOM, TeopeMbl YeBbl 1 MeHenast. 1

25 UccnepoBanue, B TOM 4KCIIE€ ¢ TOMOIIBIO IU(POBBIX PECYPCOB, U3Y4aEMbIX KOH(PUTYPAIIHIA. 1

26 [IpuMeHeHne TaHHBIX TEOPEM IIPU PELICHUU T€OMETPUYECKUX 3a1ad. 1

27 3HAKOMCTBO C MIOHSITHEM TOMOTETHH, C €r0 IPUMEHEHHUEM, B TOM YHCJIC B IPAKTUYECKUX CUTyalusax | 1

DOyHKIHUA
28 [Tonstre «pyHKIUN. 1
29 [Tpumenenue cBOMCTB PyHKIIMIA: HYTH QYHKIIUU, TPOMEKYTKH 3HAKOMIOCTOSIHCTBA (DYHKIINH, 1
MIPOMEXYTKH BO3pacTaHMsl U yObIBaHUs (PYHKLIMU, YETHBIE U HEUETHbIE (DYHKLINU, HAanOoJIbIIee U
HaWMEHbIIIee 3HAaUCHUS (YHKIIUU MPU PEIICHUH 3a/1a4.

30 [TpumeHeHne CBOMCTB (YHKUMHA: HYIH (GYHKLIUH, HTPOMEXKYTKM 3HAKONOCTOSHCTBAa (yHKUuMH, | 1
MPOMEKYTKH BO3pacTaHusi U yObIBaHUS (DYHKIIMH, YETHbIE U HEUETHbIE (PYHKIMHU, HanOOIbIIEEe U
HauMEHbIIIee 3HaYeHU] PYHKIMH MPH PEHICHUH 3a]1a4.

31 [Toctpoenue rpadukoB PyHKIINN C TOMOIIIBIO TpeoOpa3oBaHUI BHAA: 1

£ >0) + a5 1) = f(x + @) 109 = k00, 10 > x ), 709 =169 |

32 Pacnio3naBanue cTeneHHbIX PYHKIUI 1

Y MIOCTPOEHHUE ICKU30B IPaPUKOB CTENEHHBIX (PYHKIIHMIA ¢ HATYpaJbHBIMH MMOKa3aTeIsIMU pa3HON
YETHOCTH.

33 Hcnonb30BaHue CBOMCTB rpa)ikoOB CTEMEHHBIX PYHKINN ¢ HATYpaIbHBIMU MOKA3aTEISIMU MIPU 1

pelIeHuu 3aiay.

34 [ocTpoenue rpaduxos byskmmii y =/x,y = 3/x,y =|X| 1
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BexTopbl. MeToa koopauHaT

35 [TapannensHOCTb U MEPIEHAUKYIISIPHOCTH MPSAMBIX (depe3 yriioBoil koadduiirenr). 1
36 HaxoxieHne nepeceyeHuii OKpy>KHOCTEN U NPSIMBIX B KOOpAUHATAX. 1
37 ®dopmyiia pacCTOSHUSA OT TOUKHU JI0 TPSIMOM. 1
38 [Tnomaap napannenorpaMMa B KOOpAUHATAX, TOHATHE 00 OPUEHTUPOBAHHOM IITOIAIH. 1
39 IIpuMeHeHne MeTo1a KOOPAMHAT B IPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKUX 3a1a4ax, 1
40 IIpuMeHeHne MeTo1a KOOPAMHAT B IPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKUX 3a7a4ax, 1
41 [IpuMeHeHne MeTo1a KOOPAMHAT B IPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKHUX 3a]a4ax, 1
42 HccenenoBanue NpuitoKeHUs: METO1a KOOPAWHAT B BBIUYMCIUTEIBHON MaTEMaTHKE 1
1 nH(OpMATHKE
43 HccnenoBanue npuitoKeHUs: METO/1a KOOPAMHAT B BBIUMCIUTEIbHON MaTeEMaTUKE 1
1 nH(pOpMATHKE
IIpaBuibHBIE MHOTOYTO0JIbHUKH. OKPY’KHOCTH U MHOTOYT0JIbHUKH.
44 [IpaBuiIbHBIE MHOTOYTOJIbHUKHU, BBIYMCIICHUE UX JIEMEHTOB 1
45 [IpaBuibHBIE MHOTOYTOJIbHUKHU, BBIYMCICHUE UX JIEMEHTOB 1
46 IIpaBuiIbHBIE MHOTOYTOJIBHUKH, BBIYUCIICHUE UX DJIEMEHTOB 1
47 Brruucienue nepuMeTpoB U IIJIOMIAEH CI0KHBIX (UTYP, BKITIOYAIONTUX YJIEMEHTHI Kpyra 1
48 Brruucienue nepuMeTpoB U IIJIOMIAEH CIOKHBIX (UTYP, BKITIOYAIONTUX AJIEMEHTHI Kpyra 1
49 Brruncnenue nepuMeTpoB U IIIOMIAACH CIOKHBIX (PUTYp, BKITIOYAIOLINX JIEMEHTHI Kpyra 1
YucsioBblIe MOCAEA0BATEIBHOCTH M MPOTrPeccun
50 Onpenenenne BUAOB TMOCIEAOBATEIbHOCTENW: OrpaHUYEHHAsl IOCJIEeI0BATEIbHOCTh, MOHOTOHHO | ]
Bo3pacraromas (yobIBaroIas) nocae10BaTeIbHOCTb.
51 Onpenenenne BUAOB TMOCIEAOBATEIBHOCTEW: OrpaHUYEHHAs IOCJIEeI0BATEIbHOCTh, MOHOTOHHO | ]
Bo3pacraromas (yobIBaroIas) nocae10BaTeIbHOCTb.
52 [IpencraBieHre 6€CKOHEUHBIX IEPUOAMUYECKUX IPOOEH B BI1€ OOBIKHOBEHHBIX. 1
53 [IpencraBieHrne OECKOHEYHBIX MEPHOAMUECKUX IPOOei B BIIe OOBIKHOBEHHBIX. 1
54 3HAKOMCTBO C IOHSITHEM CXOJIMMOCTH II0CIIEJ0BATEIIFHOCTH, 1
55 Haxosxenne cyMMbI OECKOHEYHO YOBIBAIOIIEH Tr€OMETPUIECKON MTPOTPECCHUH. 1
56 Haxoxaenne cymMmbl 0€CKOHEYHO YOBIBAOIIIEH T€OMETPUUYECKON TPOTPECCUH. 1
57 [IpumeneHnne MeToa MaTeMaTUYECKON MHIYKIIMT 1
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58 ‘ [Ipumenenne MeToga MaTeMaTUYECKON MHIYKIIMU 1
JABuKeHH S IIIOCKOCTH

59 LentpanpHas cummeTrpus. LlenTpaibHO-cuMMeTpuyHbIe GUrypsl. [IoBOpoT. 1

60 OceBas cummetrpusa. Urypbl, CAMMETPUYHBIE OTHOCUTEILHO HEKOTOPOU OCH. 1
ITapajuienpHBIN IEPEHOC.

61 [TonsTHe NBMKEHUS U €T0 CBOWCTBa. PaBeHCTBO (uryp. 1

62 [IposiBeHUsI CUMMETPUU B IIPUPOJE, JKUBOIMCH, CKYJIBITYpE, apxuTekrype. Komnosunuu 1
JBUKEHUH (1TpocTeiimue npuMepsl). [IpuMeHeHne B peleHny reoMeTpuuecKux 3aau

IloBTOpEeHUe, 00001IEHNE, CHCTEMATHU3AIUS

63 Pewrenue 3amay, MILTIOCTPUPYIOMIMX CBSI3U MEXKY Pa3IMUYHBIMU TEMaMH Kypca 1

04 Pewrenue 3amay, MILTIOCTPUPYIOMIMX CBSI3U MEXKY Pa3IMUYHBIMU TEMaMH Kypca 1

65 Pemienue 3aay, MIUTIOCTPUPYIOMINX CBSI3U MEXKIY Pa3IMUYHBIMU TEMaMu Kypca 1

66 [ToBTOpEeHME, 0000IICHHE, CUCTEMATH3AITUS Kypca 1

67 [ToBTOpeHue, 06001IeHNEe, CUCTEMATHU3AIIHS Kypca 1

68 [ToBTOpeHue, 06001IeHNEe, CUCTEMATHU3AIIHS Kypca 1
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