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TIOSICHUTEITLHAS SATIICKA
nPnoPmeTﬂthYl CMMHU

TIPONOMKeHYe Q)ODMHDOBE\HH& OCHOBHBIX MaTeMaTuueckyx NOHATHH

un
I(Tpece;ldc;, Be/luuuna, T'eoMeTpuyeckag durypa), o6ecneqHBa10Lqu
TBEHHOCTL TlepcnekTuBHoCTE MatemaThyueckorg 00pasoBanug

oﬁyqalomnxm;

°

ggssnme MHTe/eKTyaNblpx TBOpYeCKuxX CrocobHocTe
yJaromuxcs, TI03HaBaTe LHO}} AKTHBHOCTH, HCcnenoBaTensckyx

B3auMocCBs3y MaTeMatukuy y oxpymmmero MHpa;

. o
opmupoBanye YHKIMOHATEHO; MaTemMaTHyeckoij T'PaMOTHOCTH:
YMEHUsI pacriosHagary, Marematnueckue 06nekTry g P€aNBHBIX )KK3HeHHRX

TPEAAMETOB U NPU TNIPAKTHYECKOM HCTIO0/b30BAHM.

IIpu obyuennn permenuo TEKCTOBBIX 3a/jau B 5 Kjaccax HCII0/Ib3YIOTCS
apH(MeTHYeCKHe TTPUEMBI pemienus. ITpu otpaboTke BeIuHC/IHMTEBHEIX HaBBIKOB B
5 KJlaccaX paccMaTpuBaroTCs TEKCTOBBIE 33ajauM C/Ie/YIOLMX BH/IOB: 3a/jaud Ha
ABIDKEHHE, HA YaCTH, HA TOKYIKH, HA DABOTY §  rhomoommsme v



Obyuaromyecs 3HAKOMATCS C MPUEMAMY PELeHHs 3aay TIepebopOM BO3MOMKHbIX
BapUaHTOB, yuaTcs paboTats ¢ uH(pOpMaluel, IpeACcTaBIeHHON B ¢opMe TabiiuL]

WIH AUarpamm.

B nmporpamme yuebHOro Kypca «MaTeMaTuka»  TpefyCMOTPEHO
(dopMUpOBaHKe TPOIMeeBTUUECKUX anrebpanuecKux IpejcTaBieHuil. BykBa kak
CMMBOJI HEKOTOPOr'O UHC/Ia B 3aBHCHMOCTH OT MaTeMaTHUYeCKOrO KOHTEKCTa
BBO/JJUTCS TIOCTENIeHHO. ByKBeHHasi CHMBOJIMKA IIIMPOKO HCIIONb3YeTCs IIPeXxze
BCEro /st 3amucy OOIIUX YTBepXKJeHWH W IpeJioyKeHUH, GopMyJl, B YaCTHOCTH
U151 BBIYMCJIEHUS TeOMEeTPUUECKUX BeJIMUMH, B KaueCTBe «3aMeCTUTeIsI» YHUCa.

B mporpamme yuebHOro kypca «Maremartuka» IIpefCcTaBieHa Har/s/iHas
reOMeTpusi,  HalpaB/lieHHas  Ha  pa3BuThe  00pasHOro  MBIILJIeHNS,
TIPOCTPAHCTBEHHOT'O BOOOpaKeHUsl, U300pasuTe/IbHBIX YMeHUH. DTO BayKHBIN 3Tarl
B W3yUEHHH TeOMETPUH, KOTOPBIM OCYIIECTB/SeTCS Ha Har/siHO-TIPAKTHUECKOM
YPOBHE, OIMHpAeTCss Ha Har/siiHOo-o6pa3Hoe MblliuieHHe obydaromuxcs. bosbiuas
pO/Ib  OTBOAMTCS TIPAKTHUECKOW  [1eSiTe/IbHOCTH, OIBITY, SKCIIePUMEHTY,
MozempoBaHuio. OOyuarolecss 3HaKOMATCS C TeOMeTpUYeCKUMH (GUrypaMy Ha
TUIOCKOCTH W B TIPOCTPAHCTBE, C WX IPOCTEHIIUMM KOHQUIypalMsMH, ydaTcs
n300pa’kaTh WX Ha HEJWHOBAHHOM M KjaeTuaTod Oymare, paccMaTpUBalOT HX
TpocTeiiliiie CBOMCTBA. B mporecce M3yueHUs HarfsfHOW TeOMeTpUM 3HAHMS,
TO/IyueHHbIe OOYUaroL[MMHUCS Ha YpOBHe HawanbHOro obiero obpasoBaHus,
CUCTeMaTU3UPYIOTCS U PacCIlypSIOTCS.

CornacHo yuebHOMy IUlaHy B 5 Kjaccax M3ydaeTcsi MHTerDUPOBAHHBIM
ripeameT «MaremaTrKa», KOTOPBI BK/IHOUaeT apudMeTHUeCKWid MaTepual U
HarJISSHYI0 TeOMETPHIO, a TakKe IIPOIeJieBTUUECKHe CBeJieHHs W3 anrebpsl,
9JIEMEHTHI JIOTUKHU U Hauajia OMMCaTeIbHOU CTaTUCTUKHY.

Ha wusyuenue yueGHoro kypca «Matematuka» orBoguTcss 170 yacoB: B 5
kacce — 170 yacoB (5 yacoB B HeJleJlto).



COJIEPSKAHUE OBYUEHUS

5 KJIACC

HarypaibHble YkC/Ia H HY/Ib

HatypanbHoe umcio. Psiy HaTypanbHbIX umcen. Yucmo 0. Visobpakenue
HaTypa/IbHbIX UMCE/I TOUKaMH Ha KOOPJWHATHOH (YHC/I0BOM) NIPSIMOH.

[TosuIMOHHAs CHCTEMa CuUuC/eHWsl. PuMckas HyMmepalusi Kak TIpuUMep
Hero3UL[MOHHON CHCTeMbI CUMC/IeHUs. JJeciTUUHAs CUCTeMA CUMC/IeHUS.

CpaBHeHHe HaTypa/JbHBIX UMCesl, CPaBHEeHMe HaTypa/lbHbIX UMCes C Hy/EM.
Crioco6b! cpaBHeHusi. OKpyTriieHHe HaTypaabHBIX UHUCeJI.

CrokeHue HaTypajbHBIX UKCEes, CBOMCTBO HYJIS IIPY C/IOKeHUH. BrlunTaHue
KaK JeiicTBUe, 0bpaTHOe CJI0KEHHIO. YMHOKeHHe HaTypa/bHbIX uucesl, CBOUCTBA
HyAs W eJUHULLl TIpU yMHOXKeHHH. [lelleHHWe Kak [elcTBUe, 0bpatHOe
yMHOeHHI0. KOMITOHeHTB! leHCTBHH, CBA3b MeXx/y HuMHU. IIpoBepka pesysbTata
apudMeTHUeckoro feiicteus. IlepeMecTHTenbHOE M COUeTaTebHOE CBOHCTBA
(3aKOHBI) CTOKEHWSI W YMHOXKEHWs, pAacrpe/eNuTe/bHOe CBOWCTBO (3aKOH)
YMHOJKEHHUS.

Vcrionb3oBaHre OYKB 1t 0003HaueHKsl HeM3BeCTHOIO KOMIIOHEHTa U 3alHUCH
CBOWCTB apu(MeTHUeCKUX [eHCTBUM.

Jenureny M KpaTHbe YWC/A, Da3oXeHWe HAa MHOXuTend. lIpocTble M
cocTaBHBIe uMciia. IIpUsHaKu IeTMMOCTH Ha 2, 5, 10, 3, 9. [lenieHne ¢ OCTaTKOM.

CTereHb C HaTypajibHBIM II0Ka3aTejgeM. 3alMCh YKHC/Ia B BHUJE CYMMEI
paspsiHBIX C/laraeMblX.

Upnc/ioBoe BHIpAKEHHe. BblUMC/IeHHe 3HaueHHH YMCTIOBBIX BBIPAKEHHH,
MOPSZIOK  BBIMOJHeHWsl  flelicTBui.  Mcmosb3oBaHMe — TIPM  BBIUMC/IEHHSAX
TIepeMeCTUTe/IbHOTO W COYETAaTeJIbHOrO CBOWCTB  (3aKOHOB) C/IOXKEHHs U
YMHOXKEHHUSsI, PacIpeZle/IMTe/IbHOTO CBOWCTBA YMHOMKEHHS.

Jpobu

IlpegcraBnenve o 7Apobu Kak criocobe — 3ammicH YacTd BEJIMUWHBL
O6bIKHOBeHHBIe 7pobu. IlpaBuibHBIE ¥ HelpaBuibHble Apobu. CMmelnaHHas
npobb, TIpeACTaBNeHWe CMeLIaHHOM [Jpo6M B BH/E HENpaBH/IBHOM npobu u
BhIe/IeHNe L{e/Ioff UaCTH YMC/a U3 HerpaBW/IbHOM Apobu. M3obpaxeHue npoben
TOUKAMM Ha UHCJIOBO# TIpsiMoit. OcHOBHOe CBOMCTBO Apobu. CokpaieHue Apobei.
IIpuBeeHHe Apobu K HOBOMY 3HameHaTe0. CpaBHeHHe Apobeii.

Crio)keHue ¥ BblUMTaHHe apobell. YMHOXKeHHe U JeneHye Jpober, B3anMHO
obparHble gpobu. Haxo)keHue yacTH 11eJI0r0 U 11eJI0ro I10 ero YacTH.

IlecaTuuHas 3amuch pobeii. IlpefcTaBieHye JeCATMUHON [pobu B BHfe
0BBIKHOBeHHON. M306paxkeHue [eCSTHUHBIX fApobeil TOukamMH Ha YKCJIOBOU
npsiMoii. CpaBHeHHe IeCATUUHBIX Jpoben.

Apubmernueckue [eHCTBHsSL C /leCSTUYHBIMM Apobsmu. OKpyrieHue
JeCTUUHBIX Apo6ei.

PeliieHHe TeKCTOBBIX 3aJau



Pemnenne TekCTOBBIX 3a1au  apUMeTHUECKUM criocobom.  Perrenue
JIOTMYeCKHX 3ajau. PemieHue 3ajau 1epebOpoM BCeX BO3MOMKHBIX BapUaHTOB.

Vcrionb30BaHue MpU PeLleHr: 3aau Tab/ull ¥ CXeM.

Pemienue 3afiau, COJEpP’KALIUX 3aBUCHMOCTH, CBfI3bIBAOLe Be/IUYUHBIL:
CKOPOCThb, BpeMs, pacCTOsIHWe, L[eHa, KOJIWYeCTBO, CTOMMOCTh. EJIUHMIIEI
W3MepeHust: MacChl, 00bEMa, I|eHbl, PacCTOsIHUs, BpeMeHH, ckKopocTH. Cps3b
MeXXIy eIUHULIAMH H3MepeHUsI KaK0H Be/IMUMHBL.

PeliieHre OCHOBHBIX 33/1a4 Ha pobu.

I[pezcTaB/ieHye JaHHBIX B BUe TabIuLl, CTOIOUATHIX AUarpaMM.

HarnspHasa reomerpus

HarnsaHble mpejcTaBieHuss O GuUrypax Ha IUIOCKOCTH: TOUKa, IpsMasd,
OTPEe30K, JIyy, yroJl, JoMaHasi, MHOTOYTOJIHHK, OKPY>KHOCTb, KpyT. ¥YToJ1. IIpsamoi,
OCTPBIH, TYTION U Pa3BEPHYTHIN YIJIBL

[nvHa oTpe3ka, MEeTPUUECKUe eWHHULIbI AMHUHbL. [ITMHa JI0MaHOH, TIepUMeTp
MHOTrOYTO/IbHUKA. MI3MepeHue 1 IIOCTPOeHHe YTJ/IOB C IIOMOLbIO TPaHCIIOPTHPA.

Haryisiguele mpefcTaBleHHss O (Urypax Ha IUIOCKOCTH: MHOIOYIOJIbHMK,
TIPSIMOYTO/TBHUK, KBaZIpaT, TPEyro/bHYK, O paBeHCTBe (UryP.

Vsobpaxkenue ¢uryp, B TOM uucjie Ha Kierdatod Oymare. IToctpoenue
KOH(DUrypalyii U3 yacTeil MPsMOM, OKPY>KHOCTH Ha HEJMHOBAaHHOW M K/IeT4aTou
6ymare. Vcrionb30BaHHe CBOWCTB CTOPOH U YIJIOB NPSIMOYTOJIbHMKA, KBaJpaTa.

[Inomiage TpSMOYTOJNIBHUKA UM MHOTOYTOJMBHHMKOB, COCTAB/IEHHBIX M3
NPSIMOYTO/ILHUKOB, B TOM uucie (GUryp, u300pakéHHBIX Ha KaeTdaTol Oymare.
EVHULEI U3MepeHuUs TUIoIau.

Har/isiHble Tpe/iCTaB/IeHust O TIPOCTPAHCTBEHHBIX (QUrypax: NMPsIMOYTO/IbHbIM
napajiefierdriesi,  Ky6,  MHOrOTpaHHUMKH.  VI300pakeHuWe  IIPOCTEMINUX.
MHOTOTPaHHMKOB. Pa3BépTku Kyba u mnapamienenunesa. CosfaHue Mogesen
MHOTOIPaHHUKOB (13 OyMaru, MpOBOJIOKY, I/IACTU/IMHA U APYTUMX MaTepHarnos).

O6bEM TPAMOYTOJILHOTO Tiapajienenunesa, Kyba. EfuHMIBI M3MepeHus
obbéma.



TUTAHUPYEMBIE  PEAVIALTATLI  OCRORHUIA TIPOTPAMMLI
YUEBHOI'O KYPCA «MATEMATHKA» HA YPOBHE OCHOBHOTO
OBIIET'O OBPA3OBAHUSA

JINYHOCTHBLIE PE3YJ/IbTATbBI

JIM4HOCTHBIE Ppe3yabTaThbl OCBOEHHs IIPOrpaMMbl yuebHOro Kypca
«MaremaThKa» XapaKTepU3yHTCs:

1) maTpuoTHYECKOe BOCIIMTaHHe:

NpOsIBIEHWEM WHTepeca K TIPOIIOMYy M HACTOSAILeMYy POCCHMCKOH
MaTeMaTHKH, LIeHHOCTHBIM  OTHOIUIEHWeM K  JIOCTH)KeHHSIM  POCCHHCKHMX
MaTeMaTUKOB M POCCHHCKOW MaTeMaTH4YeCKOH ILIKOJIbI, K WCIIO/Ib30BaHUIO0 3THX
NOCTH)KeHUH B APYTUX HayKax U NMPUKIaJHBIX cepax;

2) rpax/jaHCKoe | yXO0BHO-HPABCTBEHHOE BOCIIUTAHMe:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00513aHHOCTeH Ipak[aHWHa U peayii3aljiu ero
npaB, TIpeACTaB/ieHMEM O MaTeMaTH4yeCKHX OCHOBaX ()yHKLMOHHMPOBaHUs
Pa3IMUHBIX CTPYKTYD, SIBJIEHHH, TIPOLeAYpP IPakAaHCKOro obilecTsa (HarpuMep,
BBIOOPBI, OMPOCKI), TOTOBHOCTBIO K 0OCYIK/IeHHIO STUYeCKHX TIPODJIeM, CBS3aHHBIX
C IpaKTUYeCKUM TIPUMEHEHHeM [IOCTW)KeHUM HayKW, OCO3HaHHEM BaXHOCTH
MOpa/IbHO-3THYeCKUX TIPUHLUIIOB B /IeTEIbHOCTH Y4E€HOT0;

3) Tpy/0BOE BOCTIUTAHHE:

YCTAaHOBKOM Ha aKTWBHOE YyuyaCTHe B peIIeHWH IPaKTUYeCKHX 3a/au
MaTeMaTUueCcKOW HarpaBJIeHHOCTH, OCO3HAHHWEeM Ba)KHOCTH MaTeMaTH4ecKoro
06pa3oBaHusl Ha TPOTSKEHWM BCell JKU3HU J/isl YCIemHoH npodeccroHaIbHON
[IesITe/ILHOCTH M Pa3BUTHeM HeOOXOMMBIX YMEHHH, OCO3HaHHBIM BBIOODOM H
MIOCTPOeHHEM MH/UBH/yaIbHOM TPaeKTOpUH 06pa3oBaHusl U )XU3HEHHBIX I/IaHOB C
YUYETOM JTMUHBIX MHTEPECOB U 001I[eCTBEHHBIX OTPeOGHOCTeH;

4) 3cTeTHUECKOe BOCTIUTaHHE:

CHOCOGHOCTBI0 K  SMOL[MOHAJILHOMY UM 3CTeTHUECKOMY  BOCIIPUSATHIO
MaTeMaTHUeCKUX OOBLeKTOB, 3ajiay, pelleHWH, pacCyKAeHWH, YMEHHIO BH/eTb
MaTeMaTHuUeCKHe 3aKOHOMEePHOCTH B UCKYCCTBE;

5) L{eHHOCTH Hay4YHOTr'0 MO3HAHMSA:

OpueHTalMeli B [eATeJIbHOCTM Ha COBPEMEHHYI0 CHCTeMy Hay4HbIX
rpe/iCTaB/ieHu|l 06 OCHOBHBIX 3aKOHOMEDHOCTSIX PasBUTHS uesloBeKa, IPUPObI U
obijecTBa, TMOHMMAaHHEM MaTeMaTHUeCcKod HayKu KakK chepbl uesoBe4ecKOH
[eATe/IbHOCTH, STAarloB €€ pasBUTHS M 3HAUMMOCTH /I PasBUTHs LIMBU/IU3ALIUY,
OB/aZieHHUeM SI3bIKOM MaTeMaTWKM U MaTeMaTHuecKol Ky/IbTypoW Kak Cpe/jCTBOM
[03HAHWS MHpa, OBJaJleHMeM TPOCTEMIIMMU HaBbIKAMM HCC/Ie/{0BaTebCKOH
NesITe/TbHOCTH;

6) ¢usnueckoe BocnuTaHue, (opMHpoBaHHe Ky/IbTYPbl 3/0POBbA H
IMOLMOHA/ILHOrO O/1aronosnyyms:

FOTOBHOCTBIO TIPUMEHSITH MaTeMaTHuecKude 3HaHWs B MHTepecax CBOEro
3/10pOBbSI, BeJleHWss 3740poBoro obpasa JKM3HM  (340pOBOe  IMTaHMe,
cOanaHCUpPOBAHHBEIM peXMM 3aHATHH W OTApIXa, peryjspHas ¢usndeckas



AKTHBHOCTH), COPMHUPOBAHHOCTLIO HABLIKA PeIeKCHM, TIPUSHAHHEM CBOErO
TpaBa Ha OIIMOKY U TaKOro Ke IpaBa ApPyroro ueioBeKa;

7) 3KoJIorHyecKoe BOCIUTaHHe:

OpHeHTaLel Ha MPUMEHeHr e MaTeMaTUUeCKUX 3HaHWH /I PelleHHs 3a7au
B 00/1aCTM COXPAHHOCTH OKpY’Kalolljed CpeZibl, IUIAHAPOBAHUA IIOCTYIIKOB H
OLeHKM HX BO3MOJKHBIX TIOC/IeACTBUH [/ OKpY’Karolljed Cpe/ibl, OCO3HAHHEM
rno6anbHOro XapakTepa 5K0JIOTHUecKUX 1IpobrieM U MyTel MX pelleHus;

8) ajanTanMs K M3MEHSIIOLIUMCH YCI0BMSM COLMA/IbHOM M MPHUPOJHOM
cpeapbl:

TOTOBHOCTLIO K JIeHCTBUSM B YCJIOBUSIX HeOINpeze/léHHOCTH, ITOBBIIIEHHIO
YPOBHsI CBO€M KOMIIETEHTHOCTH Uepes3 NPaKTUYeCKYIO /eATe/bHOCTb, B TOM UMC/Ie
yMeHHe YUMThCs y APYTHX Jiofield, TpuobpeTaTh B COBMECTHOH JiesiTebHOCTH
HOBbIe 3HAHKS, HABBIKM U KOMITeTEHLIMY U3 OITbITa [IPYTHX;

HeoOXOJUMOCTEI0 B (DOPMMPOBAaHMM HOBBIX 3HaHWM, B TOM UYHUCIIe
(opMy/IHpOBATh WIeH, TIOHATHSI, TUIOTe3bl 00 06beKTax U SBIEHHSAX, B TOM YHCIIe
paHee HEW3BeCTHBIX, OCO3HaBaTh [JeQUIMTHI COOCTBEHHBIX 3HAHWH U
KOMITeTeHTHOCTEH, TJIaHUPOBaTh CBOE Pa3sBUTHE,;

CcrocOOHOCTBIO  OCO3HABaTh  CTPECCOBYH) — CUTyaljyio, BOCIIPUHHAMATh
CTPeCCOBYIO CHTYaljHI0 KaK BbI30B, TpeOyIOIMH KOHTPMep, KOPPeKTHPOBAaTh
NpUHMAMaeMble peIleHHss U JeMCTBUs, (OPMYIHMpOBaTh U OLIeHHMBaTh DUCKU U
Toc/eJCTBYsA, (GOPMUPOBATh OIIBIT.

METAIIPEAIMETHBIE PE3YJ/IbTATBI

ITo3HaBaTe/ibHbIe yHHBEpCa/IbHbIe yueOHbIe JelCcTBHSs

bBa3oBhbie IoruuecKue eriCcTBUs:

e BBLIABIATHL U XapaKTepu30BaThb CYIIleCTBEHHbIE TPU3HAKK MaTeMaTHUYeCKHX
06BEKTOB, TIOHATHH, OTHOIIEHHHM MEXAYy IOHATHAMH, (HOPMY/IMPOBATh
OlpeieNleHUss  TIOHATWN,  yCTAHABNMBAaTh  CYIECTBEHHbIM  MPU3HAK
Knaccu(UKaIiy, OCHOBaHWsA [yl 0000I1eHHs K CpaBHeHHs, KpPUTEpHH
TIPOBO/IMMOI'0 aHAaJIN3a;

o BOCIPHHMMATh, (OPMy/IMPOBaTH M  TPeobpa3sOBBIBATE  CYXK/IEHHMS:
yTBEpJUTe/IbHbIE M OTpHIlaTe/IbHble, eJUHUYHbIe, YaCTHbIE U obiue,
yCJIOBHBIE;

e BBLIIBIATL  MaTeMaTHUeCKHWe  3aKOHOMEDHOCTH,  B3aMMOCBA3M U
npotuBopeunst B (aKTax, [JaHHBIX, HAOMONEHUAX M YTBEPXK[EHUSX,
TIpe/i/laraTh KPUTEPHH 151 BbISIB/IEHHS 3aKOHOMEPHOCTEH 1 TIPOTUBOPEUNi;

e [enaTh BBLIBOALI C WCIIO/Ib30BaHHEM 3aKOHOB JIOTHKY, [eJyKTHBHBIX U
MH/YKTUBHBIX YMO3aK/IFOUEHHH, yMO3aK/IOUeH!H T10 aHaJIOTHK;

o pa36upaTh [OKa3aTe/LCTBA MaTeMAaTHUeCKUX YTBepKAeHUH (TIpAMble ¥ OT
MIPOTUBHOTO0), TPOBOJUTH CAMOCTOSITE/IBHO HEC/IOXKHbIE [I0Ka3aTe/IbCTBa
MaTeMaThyeCcKux (hakTOB, BBICTpauWBaTh AapryMeHTAllMIO, TPUBOJUTD
TIpUMepBl ¥ KOHTPIIpHMepbI, 000CHOBbIBATL COOCTBEHHBIE PACCYXKIEHHUS,



Y
° BBIﬁV[DaTB CTIOC()6 DellieHud _VUE'EHOI/I JAAMaAUU IC‘DHBHHBRTB HeCKOIIEKO

BapHaHTOB pelleHusi, BbiOMpaTh Haubomee TNOAXOAAUMHA C YYETOM
CaMOCTOSTEe/IbHO BBIJeJIeHHBIX KDUTEPUEB).

BasoBble uccieoBaTe/IbCKHe AeHCTBHA:

HCIIO/b30BaTh BOIMPOCHI KAaK WCC/Ie0BaTe/bCKUH MHCTPYMEHT II03HAHWUS,
dopMyaupoBaTh BOMPOCHL, (HUKCHpPYIOI[He MpOTUBOpeure, Ipobiemy,
CaMOCTOSITe/IbHO ~yCTaHaB/IMBATh WCKOMOe M JlaHHOe, (pOpMHPOBAThH
TUIIOTe3Y, apryMeHTHPOBaTh CBOIO MO3MLINI0, MHEHUE;

MPOBOAWUTHL IO CaMOCTOSITe/IbHO COCTaB/IEHHOMY IUIaHy HeCJIOKHBIN
5KCIIEPUMEHT, HeOO/IbIlIoe UCC/Ie/[0BaHKe 110 YCTaHOB/IEHUIO ocobeHHOCTeMN
MaTeMaTUUYeCcKOro 06beKTa, 3aBUCUMOCTel 00beKTOB MeXy cobol;
caMocTosATebHO (hopMy/IMpoBaTh 00001eHNHs U BLIBO/JBI 10 pe3yabTaTam
TMPOBe/IEHHOr0 HAOJIFOZIeHUs, WCC/Ie/|0BaHNs, OLIEHHBATh [OCTOBEPHOCTH
TIO/TyYeHHBIX Pe3y/IbTaTOB, BEIBOJOB U 00001IeHuH;

TIPOrHO3MPOBaTh BO3MOJKHOE pasBUTHE IIPOLiecca, a TakKe BbIABUATATh
TIPe/ITI0JI0’KEHHST O er0 PasBUTHH B HOBBIX yC/IOBUSX.

PaGoTa c nHpopmanmen:

BBISIBJIATh HEJOCTaTOUHOCTh U H30BITOYHOCT HH(OPMALUH, JaHHbIX,
HeoOXOAUMBIX 71 PellleHus 3aJauu;

BBIOMpATh, aHAJIU3UpOBaTh, CHUCTEMATH3UPOBaTb U WHTepPIPeTHPOBaTh
WHGOPMALMIO Pa3/IUUHbIX BUJ0B U OPM Ipe/CTaBIeHNUs;

BLIOMpaTh (OpMy TIpecTaBieHHs MH(OpPMALMM ¥ WITIOCTPUPOBATh
pelllaeMble 3a/jauM CXeMaMy, AuarpaMMamy, HHOM rpadukod M HX
KOMOMHAI[USMU;

OLleHMBaTh HaI&KHOCTb WH(OpPMALMH 10 KPUTEPHUSM, Ipe/JIOKeHHbIM
yunTesieM Win chopMyTMPOBaHHBIM CaMOCTOSITENIBHO.

KoMMyHHMKaTHBHBIE YHHBEpCaIbHbIe yueOHbIe JeHCTBHM:

BOCIIPUHUMAThL U )OPMY/IUPOBaTh CYXK/IeHUsI B COOTBETCTBUU C YC/IOBUAMU
U 11e7ISMM 0DIIeHus, ICHO, TOYHO, TPaMOTHO BBIPaKaTh CBOXO TOUKY 3pEHMsA
B YCTHBIX ¥ NMCbMEHHBIX TeKCTaX, [aBaTh IOSICHEHUs I10 XOJY peLleHHs
3a/]auk, KOMMEHTHPOBATh TTO/IyUeHHbIH Pe3yJ/IbTar;

B X07ie 0BCY)K/eHHsI 3a/1aBaTh BOIPOCHI I10 CYIIeCTBY 0OCY’KZaeMo¥ TeMbl,
ripo6sieMbl, pelaeMoi 3a/jauM, BbICKa3biBaTh U/eH, Hallje/leHHble Ha MOUCK
pellleHust, COIOCTAB/ATh CBOM CYXKAEHUs C CYXJeHHAMH [PYTHX
yUACTHUKOB JManora, o6HapyKUBaTh PasiuMe U CXOACTBO IO3WLIMI, B
KOppeKTHOU (opme (popMy/IMpOBaTh Pa3HOIJIACHS, CBOM BO3PaXKEHHS;
Npe[CTaBlsATh  pe3y/lbTaTbl  pelleHWs  3ajaud,  SKCIepUMEeHTa,
HCC/IeloBaHMs, TIPOeKTa, CAMOCTOSTE/IbHO BBIOMpaTh (hOpMAT BBICTYTIEHHS
C yubTOM 3a/jau TIPe3eHTaLi U 0COBeHHOCTel ayJuTOPUH;

TIOHMMAaTh ¥ WCII0/Ib30BaTh MPeMMyIecTBa KOMaHAHOH 1 MHAWBH/YaIbHOH
paboThI Mpy pellieHnH yuebHBIX MaTeMaTH4eCcKUX 3a7iay;

TIPUHMMATh L{e/lb COBMECTHOM [leATe/IbHOCTH, IVIaHUPOBaTh OpraHU3aLilIo
coBMecTHOW paboThl, pacrpefensTh BuAbl paboT, JAOroBapuBaThCH,



06CY>}\<‘JJ,aTb TPOLIECC U Pesy/ILTaT paboThL, obobmats MHEeHHS HEeCKOMBKUX
JIIO/Ieu;

¢ yuyacTBOBaTb B TIDyNNoOBbIX (opMax pabotel (obcykzaenus, obmen
MHEHHSMH, MO3rOBbIE ITYPMBbI U JPYTHe), BHITOJIHATL CBOIO YaCTh PABOTHI
U KOOPJWUHUPOBaTb CBOM [eHCTBUA C J[PYTUMH UYieHaMHU KOMaH[pl,
OL|eHMBATh KaueCTBO CBOEro BKajZa B OOIIMH IPOAYKT IO KPUTEPHUSM,
c(hOpMy/TMPOBAHHBIM YUaCTHUKaMM B3aUMOJI€HCTBHUS.

PerynaTUBHbIe YHUBEPCA/IbHbIe yueOHbIe e CTBUs

Camoopranu3anus:

e CAMOCTOSITENILHO COCTAB/IAThL I/IaH, aACOPUTM pelleHus 3ajaud (W1 ero
YacTh), BbIOMpATh CrIOCOO pellleHMs C Yy4ETOM HMEIOIUXCs PecypcoB M
COOCTBEHHBIX BO3MOMKHOCTEH, aprymMeHTHpoBaTb M KODPPEKTHPOBATh
BApPUAHTHI PEILIeHHH C YUETOM HOBOM MH(OPMALIUH.

CaMOKOHTPO/Ib, SMOLMOHA/IbHBIM HHTE/I/IEKT:

e B/ajeTh CrI0CO0AMU CaMOMPOBEPKH, CAMOKOHTPOJIS IpoLjecca U pesy/ibTara
pellieHust MaTeMaTU4eCcKOH 3a/lau;

o IIpeJBHUETb TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPY pellieH!H 3aJauy,
BHOCHUTb KODPeKTHMBBI B [|eATENBHOCTh Ha OCHOBE HOBBIX OOCTOSTE/BCTB,
Hali/IeHHBIX OIIMOOK, BBISIBJIEHHBIX TPYAHOCTEH;

¢ OLIeHMBaTh COOTBETCTBHE Pe3y/bTara [JesTe/lbHOCTH I0CTaB/IeHHON L/ U
YC/IOBUSIM, OOBSCHATH TPUUMHBI [OCTWXKEHUS] WM HeJJOCTHIKeHUs Liesy,
HaxOJMTh OIIKOKY, Z1aBaTh OL|eHKY IPHOOPeTEHHOMY OIIBITY.

IPE/JIMETHBIE PE3YJIbTATbBI

K koHiy ofOyueHuss B 5 Kijacce OOydarolMHCs TONYYUT Clle/lyromjie
TIpeMETHbIe pe3y/IbTaThl:

Yucna ¥ BBIYHC/IeHHA

[loHMMaTh ¥ TIPaBWILHO  YIIOTPeO/ATe  TePMHMHBI,  CBSi3aHHble C
HATypa/IbHBIMU UMC/IAMHU, OOBIKHOBEHHBIMHU U [€CATHYHBIMU JAPOOSAMH.

CpaBHuBaThb Y YIOPSAOUMBATH HATypajbHble UHC/I4, CpPaBHUBaTb B
IPOCTEHIIMX C/yuasix 0ObIKHOBEHHBIE po6H, JecaTHuHble JPOOH.

COOTHOCHTb ~TOYKY HAa  KOODJAMHATHOW  (YMCTIOBOM) TPsMOH  C
COOTBETCTBYIOLIUM €i uMcaoM M M300paxkaTh HaTypasbHble UMC/la TOUKaMH Ha
KOOPJMHATHOH (UHUCIOBOM) MPSMOM.

BeInonHATL apudMeTHUecKue [edCTBHA C HaTypalbHbIMM UMC/IaMH, C
OOBIKHOBEHHBIMHU IPOOSIMU B IIPOCTEHIIIMX CIyYasX.

BBITIOHATE MIPOBEPKY, TPUKUIKY Pe3y/IbTaTa BhIYUC/IEHHH.

OKpyr/aTh HaTypajbHble YHAC/IA.

PelieHye TeKCTOBBIX 3a/iay

PelaTh TEKCTOBbIe 3a7aud apv(MeTHYeCKUM CrocoboM M C TOMOLIBIO
OpraHM30BaHHOTO KOHEYHOro 1epebopa Bcex BO3MOKHBIX BAPUAHTOB.



Pemats 3a7a4M, cCoaeprsralljiieé 3aBUCUMOCTH, CBiA3bIBANOLLME BEJIUYMHDI;
CKOpOCTb, BpeMsd, paCCTOAHHKE, 11eHa, KO/IMYeCTBO, CTOUMOCTE.

WUcronp3oBaTh KpaTKWe 3alliCH, CXeMbl, Tabiuipl, 000O3HaueHWs IIpU
pelleHry 3a/1au.

[lonb30BaThCA OCHOBHBIMU  e[MHUIIAMU  K3MEpeHus: 1ieHbl, MaccChl,
pacCTOSIHUSI, BPEMEHH, CKOPOCTH, BBIPa)KaTh OJHH €JWHULIBI BeJIMUUHBI uepe3
APYTHE.

Vi3BnekaTh, aHaIM3UPOBaTh, OL|EHWBATh WH(OpPMalUO, IpeJCTaB/lIeHHYI0 B
Tabiuile, Ha cronbuaTol [AUarpaMMe, WHTEpIIPeTUPOBAaTh IIpeZCTaBlIeHHbIe
[laHHbIe, UCII0/Ib30BaTh JaHHbIe TIPY PeIlleHNH 3a/ay.

HarnsjHas reomerpus

ITonb30BaThCSI TEOMETPHUECKUMU TIOHSATUSIMU: TOUKA, IpsiMasi, OTPEe30K, JIyy,
yTOJ1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

ITpuBOAUTHL TIpUMeEpPbl OOBEKTOB OKPY’KaloIl[ero MHpa, MMeroLHx (opMmy
W3yUeHHBIX FeOMeTpUUYeCKUX GUryp.

Vcrio/b30BaTh TEPMHHOJIOTHIO, CBSI3aHHYIO C yIJlaMU: BepllMHA, CTOPOHA, C
MHOTOYTO/IbHUKAMU: YTOJ, BepllWHa, CTOPOHA, [AMaroHajdb, C OKPYKHOCThIO:
pajuyc, IuameTp, LIeHTp.

N306paskaTh U3yueHHBIE TeoMeTpuueckue (GUIypsl Ha He/IMHOBAaHHOM U
KJIeTUaToi Gymare ¢ IIOMOILBIO LIUPKYJIS U IMHEeHKH.

HaxoguTh [IMHBEI OTPE3KOB HEIMOCPe[CTBEHHBIM H3MepeHHeM C ITOMOILbI0
JIMHEWKH, CTPOMTH OTPE3KH 3a[aHHOW [JIMHbI; CTPOUTb OKDY’KHOCTh 3a[aHHOI'O
pazuyca.

Vcrionp30BaTh CBOKWCTBA CTOPOH M YIJIOB NPSIMOYTO/IbHMKA, KBaZipaTa [ijis UX
TTOCTPOEHMSI, BEIUMC/IEHHS II0IIaf1 U TTepUMeTpa.

BeIUMCIATE TIePUMETp W IUIOLIaAb KBajpara, NpsAMOYTO/NbHMKA, GUryp,
COCTaBNeHHBIX W3 TpPSMOYrOJBHUKOB, B TOM 4ucje (Uryp, U300pakéHHBIX Ha
KjeTyaTou bymare.

ITonb30BaTHCST OCHOBHBIMU METPUUECKMMH e/IMHHLIAMH W3MepeHwUst [JIMHBbI,
TUIOIIA/IH; BBIPAXKATh OAHU eJUHHULIb] BeJIMUMHBI uepes Ipyrue.

PacriosHaBath Iiapajiesienurief, Ky0, WCIOAb30BaTh TEPMHUHOJIOIMIO:
BepiiHa, pebpo, rpaHb, M3MepeHWsi, HaXOAUThb W3MepeHHus Ilapasulesiernuresa,
Ky0a.

Briuncnisate 06b6M KyOa, Tapajulesierdriefia IO 3aJaHHBIM H3MEPEHUsIM,
T10/Ib30BaThCs IUHUL[AMHU H3MepeHHUs: 00BbEéMa.

PeliaTh HECAOXKHbIE 3aZlauyd Ha H3MepeHHe TeOMeTPHYeCKHX BeJHYUH B
MIPaKTHUECKUX CUTYaLUsX.



TEMATHUYECKOE IVIAHUPOBAHUE

5 KMTACC
R —— Ko/muecTBo yacos JJIeKTPOHHBIe
n/ asfe/ioB U TeM | Bc K II (pjoisie)
i ﬁ Resati—— Ex onrpﬁomm paK;"quK o0pa3oBaTe/bHbIE
porp 0 ble pa0doThI ue paboThl pecypes:
HarypasibHble
yuCsIa. Bubmoreka [JOK
1 HericTBus C 43 4 https://m.edsoo.ru/7f4131
HaTypaJIbHBIMH ce
YKCIaMU
HarnsigHas
reo;tI:TA i bubmioreka [JOK
2 Pam 12 2 https://m.edsoo.ru/7£4131
JInHuM Ha =
TUIOCKOCTH =
Bubmioreka [JOK
3 OONREDEEHHEE 48 2 https://m.edsoo.ru/7f4131
apobu .
Harnsianas
reoMeTpHs Bubmoreka LIOK
4 ’ 10 1 1 https://m.edsoo.ru/7f4131
MHoroyronbHu ro
it ce
bubmoreka [JOK
5 AHECHTREBIE 38 2 https://m.edsoo.ru/7f4131
apobu =
Harnsgnas
reoMeTpHs Bubmoreka [JOK
6 ) 9 1 1 https://m.edso0.ru/7f4131
Tena u ¢urypst -
B IIPOCTPaHCTBE =
ekicniiek Bubmmoreka [JOK
7% p 10 1 https://m.edsoo.ru/7f4131
0600b11eHMe =
OBILEE
KOJIMYECTBO
YACOB I10 = 11 .
[TPOI'PAMME




IIOYPOYHOE IVIAHUPOBAHHWE

5 KJTACC
KonuuecTBo yacoB
ara
Ne Ron | lipa A Aata | 5 pekTponHbIe
TPO | KTH H3YyHEHM | y3yyeHu midpossie
Tema ypoka A
o/ P Bee [ mbH | weck (i) - obpa3oBaTe/ibHbIE
- ro bIe e (dbaxT) pecypceI
paé | pabo
OTBI | Thbl
[IpencraBnenue
& BubmioTeka LIOK
YKCJIOBOM
1 1 https:/m.edsoo.ru/f2a
vH(OpMaluy B
0OccOc
TabmIax
JecarnyHas cucreMa
2 curcnenus. Psj 1
HaTypaJIbHbIX YUCes
G Bubmioreka LIOK
3 P PAx: 1 https://m.edsoo.ru/f2a
Yucio 0
Ocafe
4 HaTtypanbHbli psi. 1
Yucno 0
Touxka, npsimas, BubmoTeka LJOK
S5 OTPe30K, JIy4. 1 https://m.edsoo.ru/f2a
Jlomanas 0d54e
V3mepenue JIHUHBI
OTpe3Ka, Bubmoreka LIOK
6 MeTpuyecKue 1 https://m.edsoo.ru/f2a
eIMHULIbI U3MepeHHs Odaee
JJIAHBI
iy eam— Bbubmoreka [JOK
7 AP ’ 1 https://m.edsoo.rw/f2a
yL.yron 0df3a
HatypanbHele uucia Bubmoteka LIOK
8 Ha KOOPUHATHOU 1 https://m.edsoo.ru/f2a
TIPSIMOA 0eOfc
HatypanbHele uuciia Bubmoreka LIOK
9 Ha KOOpP/IMHATHOU 1 https:/m.edsoo.rw/f2a
TIPSIMO¥A 0e2a0
HarypanbHbie uucia Bubmioreka LIOK
10 Ha KOOP/IMHATHOU 1 https://m.edsoo.ru/f2a
TIPSIMOA 0e426
11 CpaBHeHue, 1 Bubmoreka LJOK
OKpyIJ/IeHUe https://m.edsoo.ru/f2a
HaTypa/TbHBIX UHCe] Oce32
CpaBHeHue, Bubmioreka [TOK
12 1
OKDYTJIeHHe https://m.edsoo.ru/f2a ‘




HATypaJIbHBIX UKCesT

0cf54

Cpazsneruze, DRIV ICKU LIUIX
13 OKpyIJjIeHHe https://m.edsoo.ru/f2a
HaTypaJbHbIX Yuces 0d300
[TpepcraBnenvie
YKCIOBOK Bubmioreka LIOK
14 uH(pOopMaIiy B https://m.edsoo.ru/f2a
crosbuaThixX 0d440
JMarpammax
KouTponbHas Bui6 OK
pabota 1o Teme prCmaeere Ll
15 CE R https://m.edsoo.ru/f2a
yp ¥ 12cba
YKC/Ia U HYJTb ==
CroxxeHue
HATYPATBHEIX Bubmioteka LIOK
16 - https://m.edsoo.ru/f2a
yrcen.CBoMCTBa
Oeaca
CJIOYKEHUS =
CrnoxxeHre
B e i Bubmoreka LIOK
17 yp o https://m.edsoo.ru/f2a
yucen.CBOHCTBA
0fSba
CJIOKEeHUS
CroxxeHue
— Bubmioreka [JOK
18 yP Choil https://m.edsoo.ru/f2a
uuces.CBoiicTBa 0£704
CJIOKEHUS ==
Bpruuranue
R Bubmioreka [JOK
19 P 7 https://m.edsoo.ru/f2a
yrcen.CBorcTBa
0fd8a
BBIUMTAHUSA
Bbrurranue
AT bubmuoreka [JOK
20 TYP Croil https://m.edsoo.ru/f2a
urcen.CBoMCTBa 1015¢
BLIUMTAHUA
Brruuranue
M S bubnuoteka [JOK
21 yP Croit https://m.edsoo.ru/f2a
yuces1.CBoMCTBA 10c3a
BBIUATAHUS
CamocrosaTe/bHas
29 paboTa "CroxeHue u
BLIUMTAHUE
HaTypasIbHbIX yuces"
ITpumenenue 6yks
IS 3aITHCH bubmioreka [JOK
23 MaTeMaTHYeCKUX https://m.edsoo.ru/f2a
BBID@KEHUH U la3fc
TIPe/I/I0XKeHU I
24 | IlpumeHneHue OyKB




JJIS1 3aITHCH

MareMaTH4deCKux
BBID&KEHUH U
TIpe/I/I0XKeHUHI
Yucnoseie u

25 | OykBeHHBIE

BBIP)KEHUs
Bubnuoreka LIOK
26 YpaBHeHus https://m.edsoo.ru/f2a
0£894
Bubnmuoreka LIOK
27 YpaBHeHust https://m.edsoo.ru/f2a
121a2
Bubmoreka LIOK
28 YpaBHeHUs https://m.edsoo.ru/f2a
0f9fc
PertieHue TeKCTOBBIX

29 3a/lau C [IOMOLLI0
ypaBHeHUH
KourponbHas
pabora "CnoxxeHwe u
BbIUMTAHUE

30 HaTypa/bHbIX
yucen.Yuc/ioBsle U
OyKBeHHBIE
BbIpaKeHus"

T— Bubnmuoreka LIOK

31 https://m.edsoo.ru/f2a
HaTypaIbHbIX YKMCeJT 10da2
CBolicTBa HYJIs [TPU
CIIOXKeHHH U Bubmuoreka [JOK

32 YMHOYXeHUH, https://m.edsoo.ru/f2a
CBOWCTBA €/JHHHLIBI 104ec
TIPY YMHOXKE€HHU

33 ITepemectuTensHOE bubmorexa LIOK
U coueTaTe/ibHOe https://m.edsoo.ru/f2a
CBOMCTBA C/IOXKEHHs Oef3e
Y YMHOXKEeHUs,
pacrpee/uTeIbHoe
CBOMCTBO
YMHO>XEHHS

https://lesson.edu.ru/
Henenue lesson/

34 HaTypa/bHbIX 481349b2-9d6a-4d03-
upices1.CBOMCTBaA b337-30757163303e?
AeNeHust backUrl=%2F02.1%2

E0S

35 HeneHue

HaTypaIbHBIX




yrcen.CBoiCTBa

AeJieHust
Henenue
HaTypa/IbHbIX
36 G
yucen.CBoNCTBa
JleJieHust
Bubmoteka LIOK
37 [eneHue ¢ ocTaTKOM https://m.edsoo.ru/f2a
1116¢
Bubmuoreka IIOK
38 HeneHue C 0OCTaTKOM https://m.edsoo.ru/f2a
114fa
PerieHue TeKCTOBBIX
3a7jau Ha BCe _— 1OK
ubmoTeka
apumMeTHUECKIE
39 Ie) .,(b https://m.edsoo.ru/f2a
JleNCTBUS, Ha 12558
JBIDKEHHE U
TIOKYIIKA
PellieHue TeKCTOBBIX
3a/]au Ha BCe
aai dMeTIECKYe bubmioreka IJOK
40 I;f/iCTB https://m.edsoo.ru/f2a
AFACTRIR, A 12832
JBIDKEHHE U
TIOKYTIKH
PertieHrie TeKCTOBBIX
3aJ1au Ha BCe
aafi (meTIIecKHe BubmioTeka LIOK
41 p, https://m.edsoo.ru/f2a
JIeHCTBUS, Ha 12990
JIBIDKEHHE U
TTOKYTIKH
KoHTposbHas
pabora 1o Teme
42 "YMHOKeHue U
[leJIeHHe
HaTypa/IbHbIX yncen"
Ympoujenue bubmioreka LIOK
43 BhIpakeHu.Ilopsao https://m.edsoo.ru/f2a
K felicTRui 1118
YnpoljeHue Bubmoreka LJOK
44 BhIpaKeHu.[Topsao https://m.edsoo.ru/f2a
K JIeUCTBUM 12080
YripoijeHue bubmoTteka [IOK
45 BhIpaxeHui. I Topsigo https://m.edsoo.ru/f2a
K JIeHCTBHUM 123fa
46 Creriens ¢ Bubmioreka [JOK
HaTypaJbHbIM https://lesson.edu.ru/le
[IoKasaTesieM sson/3b068486-280d-4

0d7-9610-8f8bd72d1f




8a?

baclidl b =Rl e
F05
Crenens Bubmoreka LIOK
47 HaTypaIbHbIM https://m.edsoo.ru/f2a
TI0Ka3aTesieM 11bb2
Henmvre/my u Eui6 LIOK
ubmoreka
48 KPATHBIE THCIIa, https://m.edsoo.ru/f2a
pasJioKeHue yucia 116b2
Ha MHOJKUTeT!
Henurenu u
KpaTHbIe YKCIa,
49 pasJioyKeHHe yKcaa
Ha
MHOXUTe . [IpocTe!
€ 4 COCTaBHbIE Uunc/Ia
[Tpu3Haku Bubmoreka LIOK
50 [IeTMMOCTHU Ha 2, 5, https://m.edsoo.ru/f2a
10,:3,9 11806
ITpusHaku Bubmoteka LIOK
51 JeJIMMOCTH Ha 2, 5, https://m.edsoo.ru/f2a
10,3,9 1156e
KonTponbHas
pato TP; E——- Bubmoreka LIOK
02 =S https://m.edsoo.ru/f2a
,E[enmej'l'n U 1£76¢
KpaTHbIe
MHOroyro/IbHUKH.
YeTbIpEXyTro/bHUK, Bubmoreka LIOK
53 TIPSIMOYTOJIbHUK, https://m.edsoo.ru/f2a
kBajpar.TpeyronbHu 16ae0
K
54 MHOroyroJbHUKH. Bubmoreka IIOK
YeTbIpéXyrobHUK, https://m.edsoo.ru/f2a
MPSIMOYTOJILHUK, 16c7a
KBazpar.TpeyrosbHu
K
[Tnomaap u
riepumeTp
NpsIMOYTO/IbHUKA U
MII)-IOI‘OYI“OJII:I-H/IKOB TR
55 y 7 https://m.edsoo.ru/f2a
COCTaBJIEHHBIX U3 16560
IIPSMOYT OJTbHUKOB,
eIMHULIBI U3MepeHust
TUIOLLAIn
56 ITomane u Bubmoreka LIOK
TiepUMeTp https://m.edsoo.ru/f2a

NPAMOYTO/IbHHKA H
MHOI'OYTOJIbHUKOB,

17184




COCTaBJIEHHBIX U3

IIPAMOYT OJILHUKORB,
€QUHHIbI HU3MEpeHHs
IIOTIIa ik

[Tnomans u
IepuMeTp
TIPSMOYTOJIbHUKA U
57 | MHOrOYro/JbHMKOB, BHG{IHOTEKE‘ [OK
COCTABJICHHBIX U3 https://m.edsoo.ru/f2a
17328
NPSAMOYT0JIbHHKOB,
e/IMHULIBI U3MEepeHHUs
TIommIa/iu
[TpakTuueckas
pabora mo Teme
"[Toctpoenue
i HMOP e bubmioreka LIOK
58 DAMOY. https:/m.edsoo.ru/f2a
3a/]JaHHBIMH l6ele
CTOPOHAMH Ha
HeJ/IMHOBaHHO!
Bymare"
MHororpaHHuKy.
u
Mf{?)fg:x ;HP?;( i Bubmorexa ITOK
59 M P ' https://m.edsoo.ru/f2a
g 1a69a
IIPOCTPAHCTBEHHBIX
TeJl
60 IIpsIMOYTOJIbHBIH Bubmioreka IIOK
Trapajuiesienuries, https://m.edsoo.ru/f2a
Ky6. Pa3BépTku Kyba 1a802
Y IapaJuleienuIea
IMTpakTHueckas bubmoreka LIOK
61 pabora 1o Teme https://m.edsoo.ru/f2a
"Pa3BépTKa Kyba" 1aef6
O6bém Kyba,
62 IIPAMOYTO/IbHOT'O
Tapajuiesiernuresa
O6béMm Kyba, Bubmioreka LJOK
63 IIPSMOYTOJIbHOT'0 https://m.edsoo.ru/f2a
rapajiiesernuresaa 1b09%a
KoHTponbHas
64 pabora 110 Teme
"Tlnomazu u
06BEMBI"
Bubmmoreka LIOK
65 OKpY>KHOCTB U KpyT https://m.edsoo.ru/f2a
0d684
66 ITap 1 DHIHHAD
67 ITpakTHueckas Bubmuoteka LIOK




pabora 1o Teme
"[TocTpoenue y3opa

O e 13 )

s 0d7e2
13 OKPY>KHOCTeH
Ionu u 1poou.
N306paxeHue Bubmioreka LIOK
68 | mpobeii Ha https://m.edsoo.ru/f2a
KOOpIMHATHOM 13764
TIPSIMO¥A
oy u fpobu.
V3obpakenue BubmioTeka LIOK
69 npobeii Ha https://m.edsoo.ru/f2a
KOOD/IMHAaTHOU 13c8c
TIpSMOM
Hom u 1pobu.
M306pakenue Bubmioreka LIOK
70 npobeit Ha https://m.edsoo.ru/f2a
KOOpZIMHATHOM 14146
TIPSIMOH
Moy u 1pobu.
N3o6paxeHue Bubmioreka LIOK
71 npobeit Ha https://m.edsoo.ru/f2a
KOOpAWHATHOMN 153f2
TIPSIMOH
72 CpaBHenue apobeit Bubmioreka LIOK
https://m.edsoo.ru/f2a
151f4
73 | CpaBHeHue pobeit
BubmioTteka [JOK
74 CpaBHeHue gpobeit https://m.edsoo.ru/f2a
1474
75 | CpaBHenue pobeit
[pobe. ITpaBuibHBIE Bubmoreka [JOK
76 Y HellpaBU/bHbIe https://m.edsoo.ru/f2a
npobu 15582
[1pobb. ITpaBuibHbIE Bubnuoreka [JOK
Al U HelpaBUJ/IbHbIE https://m.edsoo.ru/f2a
apobu 1b248
I1pobb. ITpaBusbHbIE
78 U HelIpaBU/IbHbIe
apobu
K;gi:fogbﬁax Bubmuoreka [JOK
79 E Bl TN https://m.edsoo.ru/f2a
OO6BIKHOBEHHBIE 1
a924
apobu"
80 CnoxxeHvie U Bubnmuoreka LIOK
BBIUHMTAHUE https://m.edsoo.ru/f2a

0OBIKHOBEHHBIX

17cc4




apobeii ¢

OJWHAKOBbBIMHA
3HAMEeHaTe/ MK
Crioxxenue u
BBIUMTaHKE Eutf
0OBIKHOBEHHBIX momapreia. [IOK
81 Bt e https://m.edsoo.ru/f2a
AP 17e54
O/JUHAKOBLIMH
3HaMEeHaTe/IAMHI
CrnoxxeHue u
BBIUHMTaHHE - 10K
0OBIKHOBEHHBIX HIHOTERA
82 obeii ¢ https://m.edsoo.ru/f2a
AP 1802a
O/IMHAKOBLIMH
3HaMeHaTe/IIMH
Ienenue Bubmioreka [IOK
83 HaTypa/bHbIX YKCes https://m.edsoo.ru/f2a
U ipobu 181ce
Henenue Bubmioteka LIOK
84 HaTypaJIbHbIX YKCesl https://m.edsoo.ru/f2a
u apobu 1835e
85 CMeriaHHas yuciia Bubmoreka [JOK
https://m.edsoo.ru/f2a
1592e
Bubmoreka [JOK
86 CwmernaHHas yucia https://m.edsoo.ru/f2a
15a5a
CrnoxxeHue u Bubmioreka LIOK
87 BBIUUTAHUE https://m.edsoo.ru/f2a
CMeLIaHHBIX YHCes 15b68
Cnoxxenue u Bubmioreka LIOK
88 BLIUMTaHHE https:/m.edsoo.ru/f2a
CMelllaHHbIX YHCeNT 15e2e
KonTtpossHas
aé{:fa N Bubmioreka LJOK
89 EC https://m.edsoo.ru/f2a
MeL'L'IaHHLIe 16194
yKcIa
OcCHOBHOE CBOMCTBO brbrtrerd LOK
90 6 https://m.edsoo.ru/f2a
APOOH 1451a
OCHOBHO€E CBOHCTBO Bubmaoreka IJOK
91 6 https://m.edsoo.ru/f2a
Apodi 143e4
Bubmoteka [JOK
92 Coxkparrienue pobeit https://m.edsoo.ru/f2a
1463c
93 Coxparjenne apobeit Bubnuorera [JOK

https://m.edsoo.ru/f2a



94

Ilpuseaenue gpobei
K 001iemy
3HdMeHaTe/Ir0

l 1475e l
Bunbmumorexa ITOK

https://m.edsoo.ru/f2a
14c90

95

IpuBenenwe apobeit
K 00mjemy

3HdMeHaTe/Ir0

bubmoreka [JOK

https://m.edsoo.ru/f2a
14de4

96

IMpuBeneHwue gpobeii
K obremy
3HaMEeHaTe/T0

97

CpaBHeHue,C/I0KeHU
e Y BbIYMTaHHe
0OBIKHOBEHHBIX
npobeii ¢ pasHBIMU
3HaMeHaTe/ MU

98

CpaBHeHmue, CJI0)KeHH
€ U BbIUUTaHUE
0OBIKHOBEHHBIX
apobeii ¢ pasHBIMH
3HaMeHaTe/sIMU

99

CpaBHeHue, C/I0KeH!
€ ¥ BEIUMTaHHe
0OBIKHOBEHHBIX
Zpobeii ¢ pasHBIMU
3HaMeHaTe/sIMUA

10

CpaBHeHue,CJI0)KeH!
€ U BhIUUTaHUe
00OBIKHOBEHHBIX
npobeii ¢ pasHBIMH
3HaMEeHaTe/IAMH

Bubmoreka LIOK

https://m.edsoo.ru/f2a
lad2a

10

Cp&BHEI—H/Ie,CJIO)KEHI/I
€ 1 BbIUMUTaHue

0OBIKHOBEHHBIX
npobeit ¢ pa3HbIMU
3HaMeHaTe/ISIMU

10

PelteHue TEKCTOBBIX
3a/]a4, COZiepyKalluX
apobu. OCHOBHEIE
3a7iauM Ha pobu

Bubmioreka LIOK

https://m.edsoo.ru/f2a
181ce

10

Pertenue TeKCTOBBIX
3344, COeprKallux
apobu. OCHOBHEIE
3a7iaum Ha pobu

Bbubmoreka [JOK

https://m.edsoo.ru/f2a
1835e

10

PelnieHue TeKCTOBBIX
3a71au, COJepPIKaIX
apobu. OcHOBHBIE
3a71au4 Ha apobu

Bubnuoreka [LJOK

https://m.edsoo.ru/f2a
18c5a




KountposnbHas
paboTa 1o Teme

"OcHoBHOe
10 P Bubmoteka LIOK
https://m.edsoo.ru/f2a
5 npobu.CroxeHue 1 16916
BBIUMTaHHe Apobel ¢ R
Pa3HBIMH
3HaMeHaTe/AMU
10 YMHOXKeHHe Bubmuoreka [JOK
0OBIKHOBEHHBIX https:/m.edsoo.ru/f2a
6 »
apobei 184e4
10 YMHOXeHHe BubmioTreka [JOK
- 0OBIKHOBEHHBIX https://m.edsoo.ru/f2a
apobeit 18692
10 HaxoxzeHue yactu Bubmioreka [JOK
8 uesioro.PereHue https://m.edsoo.ru/f2a
TEeKCTOBBIX 3a/lau 18a20
10 Haxoxnenue yactu Bubmoreka LIOK
9 1iesioro.PemmeHue https://m.edsoo.ru/f2a
TEKCTOBBIX 3a/1a4 18e76
1 HaxoxzneHnuve gactu Bubmoreka LIOK
0 nenoro.PeliieHue https://m.edsoo.ru/f2a
TEeKCTOBBIX 3a/1a4 199f2
1 HaxoxpneHve yactu bubnmuoreka IIOK
1 nenoro.PenieHue https://m.edsoo.ru/f2a
TEeKCTOBBIX 3a7au 18f7a
Henenue
1 0OBIKHOBEHHBIX Bubmioreka [JOK
9 npobei; https://m.edsoo.rw/f2a
B3aMMHOOOpaTHbIe 18b56
apobu
Henenue
1 0OBLIKHOBEHHBIX Bubmuoreka [JOK
3 | Apobed; hitps://m.edsoo.ru/f2a
B3aUMHOOOpATHLIe 19088
apobu
HaxoxxgeHue 1je10ro
1 T10 ero BubmioTeka [JOK
4 yactu.Peienuve https://m.edsoo.ru/f2a
TEKCTOBBIX 3a/jau, 19560
COZIeprKalluX ApOOHU.
HaxoxxgeHue 11e10ro
1 I10 ero Bubmioreka [JOK
S yacTu.PelieHue https://m.edsoo.ru/f2a
TeKCTOBBIX 3a/iay, 196a0
coZiep>Karux 1pobwu.
11 Haxox/ieHue 11e/10ro Butmioreka LIOK
6 10 ero https://m.edsoo.ru/f2a




yacTtu.PenreHue
TEKCTOBBIX 337124,

CoZieprKalux Apoou. 19¢2c
OcHoBHBIe 3a1auM
Ha ipobu
11 | HaxoxzeHue LieI0ro Bubmuorexa [IOK
7 10 ero https://m.edsoo.ru/f2a
yactu.PereHue 1a1d6
TeKCTOBBIX 3a/1ady,
cofiepKalux 1pobu.
OcHoBHbIe 33aun
Ha zipobu
YMHOXKeHHe U
JlejieHue ;
11 | OOBIKHOBEHHBIX Bubmoreka LIOK
s https://m.edsoo.ru/f2a
8 npobeii;
198da
B3aUMHOOOpaTHEIE
apobu
KourponbHas
pabora 110 Teme -
11 "YMHOXeH1e U ubmoreka [JOK
9 https://m.edsoo.ru/f2a
JieJieHue
laSle
OOBIKHOBEHHBIX i
Jpobeit"
12 | J[lecaruyHas 3armuch Bubmiorexa LIOK
0 obeii https://m.edsoo.ru/f2a
i 1b55e
Bubtmoteka LIOK
12 ecATUYHAas 3armc
1 - obeii i https://m.edsoo.ru/f2a
. 1b87e
12 | [lecaruusas 3armich Bubmoreka LIOK
2 obeit https://m.edsoo.r/f2a
o 1bcfc
Bubmioreka LIOK
12
3 Cé);:;eme Geii https://m.edsoo.ru/f2a
it YHBIX IpoOei oo
12 | CpaBHeHue Bubroreka LIOK
4 eCSITHUHBIX ID0GeH https://m.edsoo.ru/f2a
. AE 1c63e
12 CpaBHeHue Bubmoreka LIOK
5 eCSITH Bei https://m.edsoo.ru/f2a
i YHBIX ApoOekt _P_.-_._.._lcb02
12 CpaBHeHue Bubnuoreka [IOK
6 eCATUYHBIX Apobeit https://m.edsoo.ru/f2a
" ¥ lcc2e
12 CpaBHeHue
7 JeCATUYHBIX Ipobeit
12 ChnoxeHve u butnmuoreka LIOK
8 BbIUMTaHUE https://m.edsoo.ru/f2a




JeCITUYHBIX Ipobeit lceda
12 CJ]O)KEHHQ u B11Grirrorena E‘GI{
9 BbIUMTaHHE https://m.edsoo.ru/f2a
JeCATUYHBIX Ipobeit 1cf62
13 | Conoxenven Bubmioreka [JOK
0 BBIUMTaHHE https://m.edsoo.ru/f2a
JeCSITUUHBIX Apobeii 1d174
13 Crnoxenue u Bubmioteka [JOK
1 BLIUHMTaHHE https://m.edsoo.ru/f2a
JeCATAYHBIX Ipobeit 1d516
13 CroxxeHue u Bubmoreka [JOK
9 BbIUUTAHHE https://m.edsoo.ru/f2a
JeCITUYHBIX Ipobei 1d64c
Bubmioreka LIOK
13 OkpyrieHue
3 eKpr I https://m.edsoo.ru/f2a
ACCATUYUHBIX /1D 1826
13 Oxpyrnenme Bubmuoreka LIOK
4 A OB https://m.edsoo.ru/f2a
A AP 1eb50
KonTtposbHas
13 paboTa 110 Teme Bbubmioreka [JOK
. "CJIoKeHue U https://m.edsoo.ru/f2a
BBIUUTaAHHE lec68
JeCSATHYHBIX Apobeit
YMHOXeHHe
" bubmioreka [JOK
13
6 ﬁZC:;Hm&:gg:GH https://m.edsoo.ru/f2a
TYp 1d750
YKCII0 -
YHHOIREHIE Bubmioreka LIOK
13 7
7 i&;c:::mon Apobu https://m.edsoo.ru/f2a
TypaJbHOe 1d85e
YHCJI0 =
YMHOXKeHHe Bub LIOK
< nOIMoTeKA
éB AeCATHMHOH ZpO6K https://m.edsoo.rw/f2a
Ha HaTypaJlbHOe 1da7a
YKCITO
Henenue
18 | nechmion mpoes Bubmuoreka LIOK
9 S https://m.edsoo.ru/f2a
TyP 1d962
YKCJIO
Henenue
14 | necomEGH Epo6a Bubmuoteka IIOK
0 https://m.edsoo.ru/f2a
Ha HaTypaJlbHOe 1db88
UHCTIO0
14 | [Oenenue Bubmioteka LIOK
1 JeCATHYHOM Apobu https://m.edsoo.ru/f2a
Ha HaTypajbHoe le0la




YHCII0

Heneune

—M—-—

. Bubmuoreka IIOK
14
AECATHYHOU POOU https:/m.edsoo.ru/f2a
2 Ha HaTypaJbHOe 1e150
% () (0
eJIeHue
y ﬂe - Bubmiorexa [TOK
AECATHYHOU /1P https://m.edsoo.ruw/f2a
3 Ha HaTypajabHOoe 1e268
YHCIIO
14 YMHOKeHue Ha L
https://m.edsoo.ru/f2a
4 JeCITUYHYIO /Ipobb le3da
14 YMHOXeHUe Ha iy e
https://m.edsoo.ru/f2a
5 JeCATUYHYI0 1po0b le4f2
14 YMHOXeHUue Ha el
https://m.edsoo.ru/f2a
6 JecITUYHYI0 ApoOb 1e4f2
PelieHye TeKCTOBBIX Bu6miorexa IJOK
14 3a/jay, coziepKalmx https://m.edsoo.ru/f2a
7 Apobu. OCHOBHBIE la2ee
3a/1au¥ Ha JIpobu
Periienye TeKCTOBBIX Bu6mioreka LIOK
14 3a/jay, cofeprKamux https:/m.edsoo.ru/f2a
8 Apo6u. OCHOBHBIE led8a
3alayM Ha Apobu
d P Bubmioreka [IOK
https://m.edsoo.ru/f2a
9 AeCATHYHYIO JpoOb 1e5f6
bubmioreka [JOK
15 Henenue Ha https://m.edsoo.ru/f2a
0 JeCATAYHYIO Ipo6b 1e704
15 Jenexvie Ha
1 JeCATUYHY0 APo0Ob
PelileHue TeKCTOBBIX Bubmoreka LIOK
15 3a/jay, CojeprKalmx https://m.edsoo.ru/f2a
2 Aapobu. OcHOBHBIE 1ef10
3a/lauM Ha Apobu
PelieHue TeKCTOBBIX Bubmoreka [TOK
15 | 3apay, coaepKarpx https:/m.edsoo.ru/f2a
3 Apobu. OcHOBHEIE 1028
3a7layy Ha ipobu
PemreHre TeKCTOBBIX Bubmmoreka [IOK
15 337,34, CoZeprKalliux https://m.edsoo.ru/f2a
4 Apo6u. OcHOBHBIE 1f136
3a7jauu Ha Apobu
15 PellleHUe TeKCTOBbIX
5 3ajja4, CoZieprKalux




apobu. OCcHOBHBIe

Kacca, 06001eH1e

3a/1auu Ha pobu
15 HevicTBus ¢
6 JeCATUIHBIMUA
IpobsMu
KourponsHas
pabora 1o Teme 6
15 e bubmioreka [JOK
7 niesenye https://m.edsoo.ru/f2a
1f23a
JeCSATUYHBIX _
npobeii”
15 Yron. TIpsmoi,
3 OCTPBIH, TYIIOH U
pasBEPHYTHIM YTJIbI
15 Yroun. TIpsmot, Bubmioteka LIOK
9 OCTPBIH, TYITOM U https://m.edsoo.ru/f2a
Pa3BEépPHY THIM YI/IbI 1302a
16 Bubmioreka [JOK
W3mepenue yrios https://m.edsoo.ru/f2a
0
1319c
16 Bubmioreka LIOK
W3mepeHue yrioB https://m.edsoo.ru/f2a
1
132fa
16 Bubmioreka LIOK
9 V3mepenue yr/ioB https://m.edsoo.ru/f2a
13476
16 [TpakTuueckas Bubmioreka LIOK
pabota 1o Teme https://m.edsoo.ru/f2a
3 n "
ITocTpoeHue yrioB 13606
[ToBTOpeHue
OCHOBHBIX ITOHATHH Bubmorexa LIOK
16
4 ¥ METO/IOB Kypca 5 https://m.edsoo.ru/f2a
Kacca, 06061eHue 1924
3HaHUU
[ToBTOpEHUE
OCHOBHBIX TIOHATHM BubmioTteka [JOK
16
5 U METO/IOB Kypca 5 https://m.edsoo.ru/f2a
K/1acca, obobmeHue 1faaa
3HaHUM
IToBTOpEHUE
16 OCHOBHBIX TTOHATHH Bbubmioreka [IOK
6 1 METO/IOB Kypca 5 https://m.edsoo.rn/f2a
K/1acca, obobirienme 1fc08
3HaHUU
16 R o Bubmioteka [JOK
DEHOBHLRE TDBATHE https://m.edsoo.ru/f2a
7 Y METOZ0B Kypca 5

1feec




3HaHUKN I )
TIoBTOpEHWE
OCHOBHBIX TTOHATUMN Bubmioreka [IOK
16
U METO/IOB Kypca 5 1 https://m.edsoo.ru/f2a
8
Kyacca, obobenme 200a4
3HAHUHN
16 Wrorosas
1 1
9 KOHTpOJIbHast paboTa
IToBTOpEHuUE
OCHOBHBIX TIOHATHMN Bubmioreka [JOK
17
0 U METO/IOB Kypca 5 1 https://m.edsoo.ru/f2a
KJ1acca, 06001enHue 201£8
3HaHUH
OBIIEE KOJIMYECTBO 17
YACOBIIO 0 11

ITPOT'PAMME




YUEBHO-METOJUUECKOE OBECITEUEHUE
OBPA3OBATEJIBHOT'O ITPOLIECCA

OBS3ATEJIBHBIE YUEBHBIE MATEPUAJIBI VI YHEHUKA

* MatemaTtuka (B 2 yactsx), 5 kiacc/ Bunenkun H.A., XKoxos B.I., YecHOKOB
A.C., Anekcanzposa JL.A., IlIBapri6yps C.W., AKIMoHepHOe 06111eCTBO

«M3parensctBo «IIpocserenue»

METOJWYECKWE MATEPUAJIBI [I/I YUUTEJIA

IMAPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETHA

NHTEPHET
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INOSICHUTEJBHASA 3AIIMCKA

AnreGpa sBisfeTcs ONHUM M3 ONOPHBIX KypCcOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHa obecrieynBaeT U3ydeHue IpyTruxX JUCLUIUINH, KaK eCTeCTBEHHO-
HAYYHOr0, TaK ¥ T'YMAHWTAPHOrO IMKIOB, €& OCBOEHWEe HEeOOXOIUMO M
NPOJOJDKEHMsI 00pa30BaHuUs U B TOBCEIHEBHOM XU3HU. PazBuTtue y oOydarommuxcs
HAay4YHBIX IIPEACTAaBICHUHA O MPOUCXOXKACHUM U CYLIHOCTH alreOpandecKux
abcTpakiuii, crmocobe OTpakeH!si MaTeMaTUIeCKON HayKOM sBJICHUN U MPOLIECCOB
B NpHpPOJEe M OOIIecTBe, POJNM MaTeMaTHYECKOI0 MOJE/IMPOBAHUS B HAyYHOM
IIO3HAHHWK U B IPAKTHUKE CIIOCOOCTBYET ()OPMHUPOBAHUIO HAYYHOIO MUPOBO33PEHHS
1 KauecTB MBIIUIEHHUS, HEOOXOMUMBIX IS afanTalluyd B COBPEMEHHOM LH(POBOM
obmectse. M3syuenwe anreOpbl obecriednBaeT pa3sBUTHE yYMEHHs HaOHOIaTh,
CpaBHMBAaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHYHOCTH MBIIIICHHU,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JIEWCTBUS U BBIBOJEI,
GopmynupoBath yTBepkaeHus. OcBoeHue Kypca anredpsl obecrieynBaeT pa3BuTHe
JIOTHYECKOTO MBIIUIEHUsT O0y4YarolUXCs: OHM HCIIONB3YIOT JEIyKTHBHBIE HU
WH/IyKTUBHEIE PacCyXXAeHUs, 0000IIeHne U KOHKPETH3alHIo, abCTparupoBaHue U
anajgormo. OO6yyenwe anreOpe  IpearoaraeT  3HAYUTENBHBIA  00BEM
CaMOCTOSITEIBHON JIEATEIbHOCTH OOydaromuxcsi, IO3TOMY CaMOCTOSTENIbHOE
pellIeHye 3a/1a4 ABISETCS Pealn3alyeil AesTelbHOCTHOTO IPHUHIUNIA 00y YeHHs.

B cTpykType TporpamMmbl ydeGHOrO Kypca «Aisrebpa» Uit OCHOBHOTO
o61mero obpa3zoBaHKs OCHOBHOE MECTO 3aHMMAIOT COAEp)KAaTeIbHO-METONUIECKHEe
nuHuK: «Yucia ¥ BBIYMCIEHUD», «Aredpandeckue BBIpaKEHUs», « Y paBHEHUS H
HepaBeHCTBaY, «DyHkuum». Kaxgas u3 5THUX CONEpKATEbHO-METOAUIECKUX
JIMHKN pa3BUBAETCS Ha NMPOTHKEHUU TPEX JIET M3yYEeHHUs Kypca, B3aUMOAEHCTBYsI C
JpYTHMM €ro JHHHAMH. B Xozme wm3ydeHus ydeGHOro Kypca oOydaromuMmcs
TPUXOIUTCS JIOTMYECKH DAacCyKIaTh, WCIIOJIB30BaTh TEOPETHUKO-MHOKECTBEHHBIH
S3BIK. B CBSI3M C 3TUM B IporpaMmy ydeOHOro Kypca «Anrebpa» BKIFOYEHBI
HEKOTOPbIE OCHOBBI JIOTHKY, IIPEJCTAaBIEHHBIE BO BCEX OCHOBHBIX pasfienax
MaTeMaTH4YeCKOro 0O6pa3oBaHusi ¥ CIIOCOOCTBYIOIIUE OBJANEHUIO 00yJaroIUMHUCS
OCHOB  YHHBepcaJlbHOro Marematmdeckoro s3pika. ColepkarenbHOM U
CTPYKTYpHOH OCOOEHHOCTBIO yueOHOro Kkypca «Asrebpa» sBISIETCS €ro
MHTErPUPOBAaHHBIN XapakTep.

Conepxanue JyuHud «UYucna W BBYHCIGHHA» CIYyXXMT OCHOBOM JUIA
NabHEHIIero U3ydeHns MaTeMATHKH, CIIOCOOCTBYET PasBUTHIO y O0yJaromuXcs
JIOTUYECKOr0 MBIIUTIEHUs, HOPMUPOBAHUIO YMEHHS I10JIb30BaThCsl alllOPUTMAMH, a
TaKKe MPUOOPETEHHIO TPAKTUYECKHIX HABBIKOB, HEOOXOIMMBIX JUlsl [IOBCEJHEBHOM
U3HW. PasBHTHE MOHATHS O YHCIE HA YPOBHE OCHOBHOIO 00mIero obpa3oBaHMs
CBA3aHO C pALMOHAILHBIMA M HPPALMOHANBHEIMU YHCIaMH, (OPMUPOBaHHEM



[pENCTAaBIECHUI O JEUCTBUTEILHOM 4HCIIC. 3aBepIilieHre OCBOSHMs YHCIIOBOH
JIMHAK OTHECEHO K cpeiHeMy 001meMy 00pa3oBaHHUIo.

CozepaHue IBYX alreOpauueckux JIHHAN — «Anrebpandeckue BEIPOKCHUAS)
U «YpaBHEHUs W HEPABEHCTBA» CIIOCOOCTBYET (OPMUPOBAHHIO Y 00yJaroIHIXCst
MAaTeMaTHIeCKOro armapaTa, HeoOXOIMMOro s peLUeHHs 3a1ad MaTeMaTHKH,
CMEXHBIX TpEIMETOB M IPAKTUKO-OPUEHTHPOBAHHEIX — 3a/ad. Ha yposHe
OCHOBHOTO 00miero ob6paszoBanusi yueOHBIA Marepual TIPYIIUpYeTcs BOKPYT
pAaLMOHATBHBIX BbIpaXKeHHit. Anre6pa IEMOHCTPUPYET 3HAYCHHE MATEMATHKH Kak
93bIKa JUIS [IOCTPOEHHS MaTeMaTHYeCKUX MOJIeNel, OMMCaHMsd IpOLeCcCoB H
gBJEHM peambHOTO Mupa. B 3amauu  00ydeHHMs anrebpe BXOHAT TaKKe
JajbHeHIIee pasBUTHE AITOPUTMUYECKOro  MbIIIICHHA, HeoOXomuMoro, B
YACTHOCTH, IUIS OCBOEHHMs Kypca MH(pOPMATHKH, W OBJAJICHUC HABBIKAMH
[elyKTUBHBIX paccyxaeHui. [IpeobpasoBaHne CHMBOIBHEIX dopM crioco6eTByET
DA3BUTHIO BOOOPaXEHHMs, CHOCOOHOCTEH K MaTeMaTHIeCKOMY TBOPIECTEY.

Copepxanue GyHKIMOHATLHO-TpahUIeCKOM TUHAN HALCICHO HA TOTYICHHAC
00yJaIoNMMICS 3HAaHUH O (QYHKIUAX KakK Ba)KHEUIIIeH MaTeMaTU4eCKOH MOJCNIH
JUISL ONIMCAHHS 1 HCCIEOBaHMs PasHOOOPAsHBIX MPOLECCOB U SABIEHUH B PUPOJIC
u obmectse. V3yueHue mMarepuaja CIOCOOCTBYET PasBUTHIO Y 00y4JaroIuXCs
yMEHHUS HCIIOJIB30BaTh Pa3iyHbIe BRIPAsUTeNbHBIE CPE/ICTBA A3bIKA MATEMATHKH —
CJIOBECHBIE, CHMBOJIMYECKHE, TIpauyeckue, BHOCUT BKJIAL B bopmupoBaHe
Npe/ICTABNEHUH O POJIM MATEMATHKY B PAa3BUTHH IMBAIM3ALMH U KyJIBTYPEL.

CoritacHo ydeOHOMY IUTaHy B 7-9 Kilaccax H3ydaeres y4eOHBIA KypC
«Aire6pa», KOTOpBIA BKIIOYAET CIEAYIOLINE OCHOBHBIE DasfelNbl CONCPXAHMA:
«Upcna ¥ BBUUCIGHHS», «AireGpaddecKue BBIPAKEHHS», «YPaBHEHHS U
HepaBeHCTBa», « DyHKII.

Ha m3yuenue yueGHOro Kypca «Anre0pay OTBOIUTCH 102 gacoB: B 7 Kiacce
— 102 gaca (3 yaca B HeJIeJIO).



COJIEP)KAHUE OBYYEHMUSA

7 KJIACC

YucJia ¥ BIYHCICHHUS

Jlpo6u OGBIKHOBEHHBIE M JECATHIHBIE, [IEPEXOA OT ofHO# (HOpMBI 3alKCH
gpobet k napyroi. IloHsTHe palMOHANBHOrO HHCHA, 3alkch, CpaBHEHHE,
YIOPSAAOYMBAHUE  PALMOHATBHBIX — THCEIL. Apudmerndeckue IEUCTBHA €
palMOHAIBHBIMU YHcIaMu. Pernenue 3ajfad u3 peaybHO} MPAaKTHKH Ha YacTH, Ha
npoOu.

CrereHb C HATypaJbHBIM IIOKa3aTeleM: OIpeNCICHHUE, npeoOpa3oBaHUe
BHIpKEHHUH Ha OCHOBE OIpPE/IeIeHHUs, 3aICh oonpux yuceln. [IponeHTsl, 3auch
TIPOIEHTOB B BUJIE IpOOH 1 npobu B BHUJE MPOLEHTOB. TPy OCHOBHBIC 3a[1aTH Ha
TIPOIIEHTHI, pellieHHe 3aa4 U3 peasibHOHU ITPaKTUKH.

I[IpuMeHeHWe NPU3HAKOB  NEITMMOCTH, —pasjoNeHHE  Ha MHOXUTENH
HaTypalbHbBIX YUCEIL.

PeanpHBlE  3aBUCMMOCTH, B TOM  dYucie TpsMas H obpatHas
IPOTIOPLIAOHATIEHOCTH.

Anre0pauyecKkHe BbIpasKeHHUs

IlepeMeHHBIE, YMCIIOBOE 3HAUCHUE BBIPAXKCHHA C riepeMeHHOM. J[oImyCTHMBIE
3HaYeHus epeMeHHbIX. [IpecTaBneHue 3aBUCUMOCTH MEXKIY BEIUYMHAMYU B BUIE
dhopmyJibL. Beraucienus mo GopMyiam. [Ipeobpa3sopanue OyKBEHHBIX BBIPAKECHMUH,
TOXIECTBEHHO paBHbI€ BBIPAXEHHUHA, TIpaBUiad npeoOpa3oBaHust CyMM H
IIpOM3BE/ICHUH, IPaBHiIa PACKPBITA cKOBGOK ¥ TIPUBE/IEHUS TTOJOOHBIX ClIaraeMblX.

CpoiicTBa CTEIEHH C HATypaJbHBIM I10Ka3aTCIICM.

OnnouneHbl ¥ MHOTOWIeHBl. CTeleHb MHOTOWICHA. CrnoxeHue, BEIYUTAHUE,
YMHOXEHWE MHOTOUJIEHOB. DOpMyIbI COKpAIEHHOTO0 YMHOXEHH:: KBaupaT
cyMMBl ¥ KBaipar pasHocTH. Popmyna pasHOCTH KBaJparos. PasnoxeHue
MHOTOYJIEHOB Ha MHOXHUTEIIH.

YpaBHeHHsl H HEPAaBeHCTBA .

YpaBHeHHe, KOpEHb ypaBHEHWs, IpaBHia npeoOpa3oBaHus ypaBHEHUS,
PABHOCUIIBHOCTD ypPaBHEHHUH.

JluueiiHoe ypaBHEHHE C OIHOH TIEpEMEHHOM, YMCIIO KOpHEeH JTUHENHOTO
ypaBHEHUs, DeIIeHHEe JIMHEHHBIX ypaBHeHu#. CocraBieHHE ypaBHEHHH I10
YCIIOBHIO 3a/1a4y. Perienye TeKCTOBBIX 3a/1a¥ € TIOMOIIBIO ypaBHEHHUH.

JluneliHoe ypaBHEHHUE C JIByMsI IIEPEMEHHBIMH M €T0 rpaduk. Cucrema AByX
JIMHeHHBIX YypaBHEHUN C [BYyMs IE€PEMCHHBIMH. Pemienyie CHCTEM YypaBHEHHH
crocoGoM IIONCTAHOBKH. IIpUMephl DEIIeHHsA TEKCTOBBIX 3aj@d C IOMOIIBIO
CHUCTEM YpaBHEHHH.

DYyHKIHUH



KoopuHaTa TOYKM Ha MPAMOH. THCIOBBIE MPOMEXYTKH. PaccrosiHue MeXay
JBYMS TOUKaM¥ KOOPJMHATHOH NPSMOH.

[IpssMoyroiibHAs CHCTeMa KOOPIWHAT, OCH Ox u Oy. Abcuucca U OpiUHATA
TOYKY Ha KOOPAMHATHOM TIOCKOCTH. IIprMepsl rpaduKOB, 3aJaHHBIX (HOPMYIaMH.
Urenwe rpaduKoB peanbHBIX 3aBucumocTeif. Ilomsrue dynxuuu. paduk
dynximu. CBolicTBa QyHKIMH. JIuneiinas Gpynkuys, eé rpadux. I'padux byHKIANA
y = |x|. I'paduueckoe perieHne JTWHEHHBIX YpaBHEHHMH U CHUCTEM JIAHEUHBIX
ypaBHEHU.



[UIAHUPYEMBIE PE3VJBTATDI OCBOEHUA TPOIPAMMBDbI
YYEBHOT'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIEI0 OGPA3OBAHUA

JUYHOCTHBIE PE3YJIbTATDI

JIuuHOCTHBIE Pe3yJbTaTbl OCBOCHUS NPOTPAMMBI y4eOHOrO Kypca
«Anrebpa» XapakTepu3yrTCs:

1) naTpHOTHYECKOE BOCIIUTAHHE:

IposBEHMEM HHTepeca K IpOIIIOMYy H HACTOSIIEMY POCCHHCKOM
MATEMATHKM, [€HHOCTHBIM OTHOLIEHMEM K  JOCTIDKCHUAM POCCHMCKUX
MATEMATHKOB ¥ POCCHMCKOH MaTeMaTHYecKod IIKOJBl, K HCIIONBb30BaHMIO 3THX
JIOCTVDKEHHUM B PYTHX HayKaxX ¥ IMPHUKIJARBIX chepax;

2) rpasKJaHCKoe U yXOBHO-HPaBCTBEHHOE BOCIUTAHHE:

FOTOBHOCTBIO K BBHITIOJIHEHHIO 00s3aHHOCTEH IpaXKIaHMHA U pearusaliii ero
paB, INpPEACTAaBIEHMEM O MaTeMaTHICCKUX ocHOBaX (YHKUIHOHUPOBAHHUS
pasUYHBIX CTPYKTYD, SBJICHUHN, MPOLELYp I'PakIaHCKOIo obuiecTBa (HanpuMep,
BBIOOPEI, OIIPOCHI), TOTOBHOCTBIO K 00CYXIEHHIO ITUIECKUX npo6IieM, CBA3aHHBIX
C TNpaKTUYeCKUM IPUMEHEHNEM NIOCTW)KEHUIM HayKu, OCO3HaHHEM BaXXHOCTH
MOPaJIBHO-ITHYECKHMX [IPUHIMIIOB B AEATCIHHOCTH yu&€HOTO;

3) Tpya0BO€ BOCIIUTAHHE:

YCTAHOBKOM Ha AaKTUBHOE Y4acTHC B pellleH!y TPaKTHIeCKUX 3a1ad
MATEMATUYECKON HAIpPABIEHHOCTH, OCO3HAHMEM BaXHOCTH MaTeMaTH4eCKOoro
oOpa3oBaHus Ha IMPOTHKCHUM BCel JKM3HM s yCIIEIIHOH npo¢eccHOHaNbHOH
NeSTeIbHOCTH Y pPa3BUTHEM HEOOXOUMBEIX YMEHUH, OCO3HAaHHBIM BEIOOPOM 1
[IOCTPOEHUEM MHIUBU/Ly aIIbHOH TPAEKTOPHH 06pa30BaHKs U KU3HEHHBIX IUIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U 0OIECTBEHHBIX noTpeOHOCTEMH;

4) cTeTHYECKOE BOCUTaHHE:

CHIOCOGHOCTBIO K OMOLMOHANIBHOMY M 9CTCTHIECKOMY BOCIIPUSATHIO
MATEMATHUIECKUX OOBEKTOB, 3a/ad, PeLICHHUH, paccyX/IeHUH, yMEHHUIO BHJACTH
MaTeMaTHuecKue 3aKOHOMEPHOCTH B HCKYCCTBE,

5) HeHHOCTH HAYYHOTO NMO3HAHUS:

opueHTalye B AEATENBHOCTH Ha COBPEMEHHYIO CHUCTEMy HAy4qHBIX
npeficTaBleHu# 06 OCHOBHBIX 3aKOHOMEPHOCTAX pasBUTHs YeJOBEKa, IPUPOJBI U
ob1ecTBa, NOHHMaHUEM MaTeMaTHYecKoil HayKd Kak Cepsl YeJI0BEYeCKOM
NeSTENLHOCTH, JTAroB e PasBUTHA W 3HAYMMOCTH A pa3BUTUA IUBIIN3ALMH,
OBJIaJIeHUEM SI3BIKOM MaTEMaTHKU U MaTeMaTHUeCKOM KyJIbTypO# Kak CpeICTBOM
[IO3HAHUS MUpa, OBJIAJACHUCM IpOCTEHIINMU  HABBIKAMH HCCIIe0BATeIbCKON
JIeATEeIHOCTH;



6) ¢usuyeckoe BOCIHUTAHHE, ¢opmMupoBaHHE KYJbTYPbl 310pPOBbH H
IMOIMOHAJIBLHOT0 0JIAroNoJIyYus:

[OTOBHOCTHIO IPUMEHSATh MaTeMaTHYeCKue 3HAHMA B HMHICpECax CBOEro
3J0pOBBS, ~ BEIEHUS  3/10POBOTO obpaza Jku3HM  (340pOBOE  IUTAHHE,
cGANaHCHPOBAHHBIA DPEXUM 3aHATHH M OT/bIXa, perynspHas (usnyecKas
aKTUBHOCTH), C(HOPMHPOBAHHOCTHIO HAaBBIKA pediekcuy, INPU3HAHHEM CBOETO
TpaBa Ha OLIMOKY U TAKOTO XKe Mpasa Apyroro 4eI0BeKa,

7) 3K0JIOrHYecKoe BOCIIHTAHHE:

opueHTalVell Ha TPUMEHEHNE MaTeMaTHIECKUX 3HAHWM JJIS pelieHus 3a1a4
B 0OTACTH COXPAHHOCTH OKPYXaIOIIei Cpelbl, MIaHApOBAHMUA IIOCTYIIKOB H
OLEHKA WX BO3MOXKHBIX IOCIEICTBUM JUIA OKpy Karoledl Cpezpl, 0CO3HAHHEM
rno6aJIpHOro Xapakrepa 9KOJIOTHIeCKIX npoGJieM U ITyTed UX PeIIEeHHU;

8) aganTanusi K M3MEHSIOMUMCs YCJAOBHAM couMaNbHONW U MPHPOAHOMH
cpeabl:

FOTOBHOCTBIO K JEHCTBHAM B YCIOBHAX HEONpPEICIEHHOCTH, MOBBIIICHHIO
YpOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAaKTHIECKYIO e TENHOCTh, B TOM YHUCIIE
yMeHHe Y4YHUThCS Y APYIUX mrozieit, puo6GpeTaTh B COBMECTHOH MEATCIBHOCTH
HOBBIE 3HAHVS, HABBIKKA ¥ KOMIIETEHLMY U3 OTBITa APYTHX,;

HeoOXOMUMOCTEI0 B (OPMHUPOBAHMU HOBBIX 3HAHWHA, B TOM YHCIE
(GOpMyIHUpPOBATh U/EH, IOHATHS, THIIOTE3bI 00 00BEeKTax U SBICHUIX, B TOM 9HUCIIC
paHee HEU3BECTHBIX, OCO3HABATh neGuuuThl  COOCTBEHHBIX 3HAHUA U
KOMIIETEHTHOCTEH, INTaHUPOBaTh CBOE Pa3BUTHUC]

CIIOCOGHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO — CHUTyallMio, — BOCIPUHAMATDH
CTPECCOBYIO CHTYAallMl0 KaK BBI3OB, Tpebyrouuii KOHTpMEpP, KOppEeKTHPOBATH
NpUHAMaeMble peIleHwsl U JEHCTBHL, (bopMynUpoOBaTh U OLEHWUBATH PUCKH H
rocaencTBys, GOpMUPOBATH OTIBIT.

METAINNPEAMETHBIE PE3YJIbTATbBI

[Mo3HaBaTe/LHbIE YHHBEPCAIbHBIE yueOHbIe 1eHCTBU

BazoBbie JOru4YecKkue JencTBHM:

e BBISBJIATH ¥ XapaKTepPU30BaTh CYIIECTBEHHbIC NPH3HAKH MaTeMaTHYECKUX
06BEKTOB, MOHATHMA, OTHOIIEHHHA MEXIy IOHATHAMY, bopmynUpOBaTh
ompesiefieHyst  TIOHATHH, yCTaHaBIMBATH CYLIECTBEHHBIA  NPU3HAK
KnaccuuKay, OCHOBaHUA UL 0606IIeHrs] U CpaBHEHUS, KPUTEPHUU
IIPOBOAMMOTO aHaNIN3a;

o BOCHpUHMMATB, (GOpPMYIHpPOBATE U npeo6pa3oBBIBaTh  CYKIEHHS:
yTBEpIUTENbHbIE U OTPHULATENBHBIC, CIUHAMHBIC, yacTHBIE U OOIIHE,
YCIIOBHBIE,



BEISBISTH  MATEMATHUeCKMe  3aKOHOMEPHOCTH,  B3aWMOCBA3M M
IpoTHBOpeuMs B (paKTax, JAHHBIX, HaOMIONEHNAX U YTBEPKICHHUIX,
mpejiaraTh  KpUTEpMM Ul BBIABICHUA 3aKOHOMEPHOCTEH U
TIPOTUBOPEYHH;

JenaTh BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTHMKH, JCHYKTHBHBIX H
MHyKTHBHBIX yMO3AKIFOUSHHH, YMO3aKIOUEHIH 110 aHANOTAH;
pa3bupaTh JOKa3aTe/bCTBA MaTEMATHICCKIX yTBEP)KACHHUH (TPsSIMbIE ¥ OT
IPOTHBHOTO), MPOBOJUTE CAMOCTOATENBHO HECIONKHBIC JI0Ka3aTeNbCTBa
MATEMATHYeCKUX (AKTOB, BBICTpaMBaTh apryMEHTAlMIO, MPUBOINTE
[IpUMEPHI U KOHTPIIPUMEPbI, 000CHOBBIBATE coOCTBEHHBIE PACCYKICHUS;
BHIGMpATH CIOCOD peleHus y4eOHOM 3ajatu (cpaBHUBATH HECKOIBKO
BAPUAHTOB pEILICHHUs, BBIOUPATH gaubosee IMOAXOMANIUM C y4ETOM
CaMOCTOSTEIBHO BBIIETEHHBIX KPHTEPHEB).

ba3zoBbie Heceie0BaTEIbCKHE JeHCTBHA:

JCIIOTB30BATh BOIPOCH! KaK MCCIENOBATENECKMI HHCTPYMEHT MO3HAHUA,
hopMyIMpOBaTh BOTPOCH], (QHUKCHPYHOIHE IPOTUBOPETHE, npobiaemy,
CaMOCTOSITEIFHO  yCTAaHaBIMBaTh WCKOMOE K [IAaHHOE, (hopMHUpPOBATH
TUIIOTE3Y, ApTyMEHTHPOBATE CBOIO MOSHUIIUIO0, MHCHHUE;

IPOBOJUTH IO CAMOCTOSTENBHO COCTABICHHOMY ILIAHy HECJIOKHBIN
SKCIIEpUMEHT, ~ HeOonblIoe — HCCiefoBaHuMe IO yCTaHOBJICHHIO
0cOBeHHOCTEll MATeMATHYeCKOro O0BEeKTa, 3aBHCHMOCTEH 00BEKTOB
MeX Iy cOOOH;

CAMOCTOATENBHO (hOPMyTHPOBATh 06OOIIEH S ¥ BBIBOBI I10 pe3yJIbTaTaM
IIPOBEIEHHOTO HAGIO/IEHHs], UCCIe/I0BaHMs, OLCHUBATD JOCTOBEPHOCTh
TIOJTYyYEeHHBIX Pe3y/IbTaToB, BEIBOJIOB 1 06001IeHN

[IPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE IpOUEcca, d TakKe BBIIBUTaTh
IIPeIITONOXKEHNS O ero Pa3sBUTHH B HOBBIX YCIOBHAX.

PaGoTa ¢ ungopmanmei:

BEISBISTL HEIOCTATOYHOCTH M HU3OGBITOYHOCTh HMH(OpMAIMH, NAHHBIX,
HeoOXOAUMBIX IS pEeIIeHMs 3a1a4y,;

BBIGUPATh, AHAIM3MPOBaTh, CHCTEMATH3HPOBATH H UHTEPIIPETUPOBATh
MH(OPMALIMIO Pa3INYHBIX BUIOB 1 (GopM IpeICTaBICHNU,

BEIOMpaTh (opMy IpPEeICTaBICHHs puHGOpPMALMKA U WIUIIOCTPUPOBATH
pelraeMble 3alaud CXeMaMmH, JHarpaMMami, MHOM Trpapukod U HX
KOMOMHAIIUSIMU;

OlleHMBATh HAJEKHOCTh MH(OpMAIMU IO KPUTCPHAM, TpeII0KEHHBIM
yauTeneM Wiv chopMyIUMPOBAHHBIM CAMOCTOATENILHO.

KoMMyHHKATHBHbIE YHHBEpPCAJIbHbIC yueGHbIe AeHCTBHA:



e BOCIpPUHMMATE H hopMmymupoBath CyXACHUA B COOTBETCTBUU C
YCIOBUAMHY ¥ LIENAMHA oG1eHys, SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOKO
TOYKY 3pEHMS B YCTHBIX M IHCBMEHHBIX TexkcTax, JaBaTh MOsSCHEHHA IO
XO[y pelleHus 3aa9i, KOMMEHTHPOBATh TOJIy4YEeHHBIA Pe3ylbTaT;

o B XOje 0OCYKIeHHUs 3a1aBaTh BOMPOCHI IO CYIIECTRY 0b6cyXK1aeMo TEMBI,
poGIIEMBI, PEIIaeMOH 3a/1a4H, BEICKA3BIBATE yrien, HalleJIeHHbIE Ha IIOKCK
pelleHys, COMNOCTABIATH CBOH Cy)X[EHWss C CYX[CHMAMU JPYyrux
y4aCTHUKOB JIMaiora, 06HApyKUBATh pasiuyMe ¥ CXOICTBO [O3WLIVH, B
KOPpEKTHOH opme GopMyIpoBaTH pasHoOITIacksl, CBOM BO3PAKCHH,

o IPENCTABIATH  Pe3yNbTaThl — PELICHMA 3ama4yy,  OKCICPUMEHTA,
JCCeOBaHus,  MpOeKTa,  CaMOCTOATCIBHO BeIOMpaTh  (hopMmar
BEICTYIUTEHHS C YUETOM 3a/124 IPE3eHTAlA 1 0ocoOeHHOCTe! ayIUTOPHH;

e [OHMMATh ¥  HCIOJNB30BaTh  TPEUMYIIECTBA KOMaHIHON |
MHIMBAIyalbHOX paboTsl NpU  PEIICHHIH yueGHBIX MaTeMaTHIeCKHX
3a/1a4;

o TIPUHHAMATDH LEIb COBMECTHOM JIesTebHOCTH, TIAHAPOBAT OPTaHM3aIMIO
COBMECTHOM paboThl, pacmlpenessirb BUBI pa6oT, [0roBapuBaThCH,
06Cy K aTh IPOLECcC ¥ pe3ypTaT pab0oTsl, 060611aTh MHEHUS HECKOIBKHX
JIIOJIEN;

e yd4acTBOBaTh B TIPYIIOBBIX dopmax pabOTEL (o6cyxnenns, OOMEH
MHEHUSMH, MO3TOBbIE IITYPMbI ¥ Apyrue), BBHITIONHATE CBOKO HacTh
paGOTH! ¥ KOOPUHUPOBATE CBOU JeHCTBYSA C IPYTHMHU “IeHaMK KOMaHZEL,
OlleHMBaTh KadecTBO CBOETO BKIalad B 00Ul MPOLYKT MO KPUTEPHAM,
c(hOpMyTHPOBAHHEIM y4aCTHHKAMH B3aMIMOJICACTBHUSL.

PeryisiTHBHbIE YHHBEPCATIbHbIE y4yeOHbIe AeHCTBHS
CamMoopranusanms:

.  CAMOCTOSTENBHO COCTAaBIATH IUIAH, alrOPUTM PelICHH 3anayn (WK ero
yacTh), BHIOWPATH CTOCOO PEMICHHS C yuéTOM HMMEIOIIUXCA pecypcos U
cOGCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpOBaTbh U KOpPPEKTUPOBATh
BapUAHTHI PElIeHK# C y4ETOM HOBOM WHMOPMAIUU.

CaMOKOHTPOJIb, SMOIHOHAJIbHbIH HHTEJIEKT:

e BIAZETh CIoco0aMu CaMOIPOBEPKH, CaMOKOHTpOJNIL ~ Ipolecca ¢
pesyJbTaTa pelleHus MaTeMaTHIecKOor 3aa4H;

o TpeNBUIETh TPYAHOCTH, KOTOPBIC MOTYT BO3HHKHYTb IpU PeIICHHUH
3a7a4yy, BHOCHUTH KOPPEKTHBBI B JeSTeTbHOCTh Ha OCHOBE HOBBIX
06CTOATENBCTB, HalIEHHBIX OIMOOK, BBIABICHHBIX TPy IHOCTEH;

o OIICHHBATh COOTBETCTBHE PE3y/bTaTd nesTeNbHOCTH [IOCTABJIEHHOM 1!
¥ YCIIOBHSM, OOBSCHATH IPHIAHbI JOCTYDKEHHMS WM HEJOCTIKCHHUA TIETIH,
HaXOIUTh OIIKUOKY, IaBaTh OLCHKY IprOOPETEHHOMY OIIBITY.



[IPEAMETHBIE PE3YJIbTATbBI

K xouumy obydueHus B 7 Kjacce OOydarOIIMHCS IOJYYMT CIEyIOMmKe
MpeIMETHBIE PEe3yIbTaThI:

Yucia ¥ BbIYHCICHHS

BBINONHATE, coueTas YCTHBIE U IMCBMEHHbIE IPUEMBI, apupMeTHiecKue
JENCTBHUS C PallOHAIBLHBIMY YUCIIAMH.

HaxonuTh 3HAUEHMs YHCIOBBIX BBIPAKEHWH, MPUMEHITH pa3HooOpasHbIe
CcriocoGbl M TIPUEMBI BBIUKMCIIEHHS 3HAUEHUH JPOOHBIX BBID@KECHUH, COEPKAIIMX
OOBIKHOBEHHBIE H JECATHIHBIE IPOOH.

[lepexomuTh OT OAHOM (HOPMBI 3aIUCH YHUCET K npyro#t (mpeoOpa3oBEIBaTh
JeCATHYHYI0 Jpo6b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B NCCATHYHYIO, B
YaCTHOCTH B 6ECKOHEYHYIO IECSTHYHYIO IPOOB).

CpaBHMBATh U YIIOPAI0YUBATH PAIIHOHANBHEIC HHCIIA.

OKpyTJIsATh YHUCIIa.

BEHIMONHSATS IPUKHIKY ¥ OLEHKY pe3y/bTara BbIYHCICHUH, OLEHKY 3HAYEeHUH
YMCNOBBIX BBIPAXKEHWH. BBHIIONHATE NEHCTBUS CO CTENEHAMU C HATypaJIbHBIMH
noKa3aTelsIMHu.

[IpuMeHATs  TpPHU3HAKA  JEITMMOCTH,  PA3jIOKEHWEe Ha  MHOXKHUTCIH
HATYpaJIbHBIX YHCE]L.

Pemarh NpPaKTHKO-OPHEHTHPOBAHHBIE 3aJ@4Hd, CBA3AHHbBIC C OTHOIICHHEM
BeUYMH, MPOIOPIMOHATBHOCTEI0 BENMYKH, MPONEHTaMM, HHTEPHIPETUPOBATL
pe3yJbTaThl pellleHus 3a/ad ¢ yueToM OTpaHWYEHHUH, CBI3AHHBIX CO CBOHCTBAMH
paccMaTpUBaeMbIX 0OBEKTOB.

AnreOpanuecKHe BbIpasKeHHUs

Mcrons30BaTh ajlreOpanueckyio TEPMUHONOTHIO U CUMBOJIHUKY, NPUMEHATH
eé B IIpoliecce OCBOEHHUS ydeOHOro MaTepHana.

HaxoquTh 3HAYEHHs OYKBEHHBIX BBIPKEHUM IpH 3a[aHHBIX 3HAUCHUIX
MepeMEHHBIX.

BHITIONHEATG  IpeoOpa3oBaHis — IEJOro  BBIPAXCHAS B MHOTOWICH
TIpUBeIeHHeM TI000HBIX CllaraeMbIX, PaCKPEITHEM CKOOOK.

BEITIONHAT YMHOXEHHE OJHOYIEHAa Ha MHOTOWIEH M MHOTOWeHa Ha
MHOTOWIEH, IPUMEHSTH GOPMyIbl KBaJpaTa CyMMBI X KBafipaTa pasHOCTH.

OcCyIIEeCTB/ISATh PA3NIOKEHHe MHOTOYIEHOB Ha MHOXHUTEIM C TIOMOLIBIO
BLIHECEHMs 3a CKOOKM OOINEro MHOXHUTENs, TIPYNIUPOBKM — CIaraeMblX,
npuMeHeHus: GOpMyYI COKPAIEHHOTO yMHOKEHHA.

[IpiMeHATh MpeoOpa30BaHus MHOTOWICHOB [l PELICHHSA PasIiIHbIX 3a1a4
13 MaTeMATHKH, CMEXHEIX NIPEAMETOB, U3 PealbHOM MPAKTUKY.

VCIIONB30BaTh CBOMCTBA CTEIEHEM C HaTypalbHBIMM IIOKa3aTe/AMH JUL
npeo6pa3oBaHis BEIPAXKEHHUH.



YpaBHeHHS] H HEPABEHCTBA

Pemnars JIMHEHblE YpaBHEHUs C OIHOM INEpPEMEHHOM, NMPUMEHSs paBHia
Tepexofia OT UCXOJHOIO ypaBHEHHUs K PaBHOCHIBHOMY €MY. ITpoBepsTh, ABIAETCS
JI¥ YUCII0 KOPHEM yPaBHEHHUS.

[TprMeHATh rpapuuecKre MeTOAb! IIPH PEIICHUN TMHEWHBIX YPaBHEHUN U UX
CHCTEM.

Ilof6upaTh NpPMMEpPBI Iap YHCel, SBJIAIOIIMXCS pPeLICHHEM JTUHEHHOTO
ypaBHEHHUs C JBYMs IIEPEMEHHBIMH. |

CTpouTh B KOODJMHATHOH IUIOCKOCTH Tpauk JIVMHEWHOro ypaBHEHHS C
[BYMs II€PEMEHHBIMH, IIONbB3YySACh IPaguKOM, MPUBOAUTE MPHUMEpPHI PEICHUA
ypaBHEHWUS.

PemaTh CHCTEMBI [ABYX JUHEHHBIX ypaBHEHHUH C ABYMS IEPEMEHHBIMHU, B TOM
ypcle rpaguIecKu.

CocTaBiATh M pelaTh JHUHEWHOE YypaBHEHME WK CHCTEMY JTUHEWHBIX
ypaBHeHHIl TIO YCIOBMIO 3ajiaud, HHTEPIPETUPOBATH B COOTBETCTBHM  C
KOHTEKCTOM 33124y [TOJIy4YeHHBIN pe3ysbTar.

DOyHKIHA

N306paxaTh Ha KOOPAMNHATHON MPSAMO# TOYKH, COOTBETCTBYIOIIME 33/[AHHBIM
KOOp/IMHATAM, JTy4H, OTPE3KH, HHTEPBAJIbl, 3aIIMCHIBATE YHCIIOBBIC POMENYTKH Ha
anreOpanveckoM sI3bIKe.

OTMeuath B KOOPIAMHATHOM INIOCKOCTH TOYKH IO 3aJaHHBIM KOOPIHHATAM,
CTPOMTH rpaduKy JIMHEHHBIX QyHKuHi. CTPOUTH rpaduk QyHKIMY y = |X|.

OmuceBaTh C TIOMOIIBIO (YHKIMM M3BECTHBIE 3aBHCHMOCTH MEXIY
BeJMYMHAMI: CKOPOCTB, BpeMs, PAcCTOsHHE, LeHa, KOIMYECTBO, CTOUMOCTD,
NPOM3BOJIUTENBHOCTD, BpeMsl, 00BEM paboTBL.

HaxoauTh 3HaUeHHe (BYHKIUH 10 3HAYEHHUIO e€ apryMeHTa.

[TonuMmats rpadudeckuil crocod NpencTaBleHMs W aHalu3a rHbOpMaLIVH,
M3BJIEKATH ¥ MHTEPIPETHPOBATH MHPOPMAIIHIO U3 IPadUKOB PEAbHBIX IPOLECCOB
U 3aBUCUMOCTEM.

K koHmy oOyueHuss B 8 Kjacce 0oOydqarOUMHCs TOJYYUT CICHYIOUAC
NpeIMETHBIE PE3YJIbTAThI:

Yucsia 1 BbIYUCIEHUS

Mcronb30BaTh HadalbHble MPEICTABICHUsS O MHOXECTBE NEHCTBUTEIBHBIX
ypcen ISl CPABHEHHs, OKPYITICHUs U BBIYHUCIICHUH, n300paXkaTh NEeHCTBUTENIBHBIC
YpIcNIa TOYKAMH Ha KOOPIMHATHOH IPAMOH.

[IpuMeHATh NOHATHE apU(QMETHYECKOro KBajpaTHOTO KOPHA, HAXOJUTh
KBaJpaTHEIE KODHW, HCIIONb3Ys MpU HEOOXOJUMOCTH KalbKyJATOP, BBIMTOJIHATE
npeo6pa3oBaHysl BBHIPAKEHUH, COAEPXKALIUX KBAJPATHBIC KOpHH, HCIIONB3Ys
CBOMCTBA KOPHEM.



Mcronp308aTh 3aMUCH OONBIIMX ¥ MajbIX YUCEN C IMOMOIIBIO NCCATUIHBIX
npobeit u crenenei yucia 10.

AnreGpanyeckue BbIpaxKeHHUs

[IpuMeHATH TOHATHE CTENeHW C MeNbIM TOoKasaTelIeM, BBINOIHATH
Ipeo6pa3oBaHus BEIPAXKEHUH, CONEPKAIIKX CTETeHHU C IEIIbIM MOKa3aTe/IeM.

BLIMONHATh TOXKIECTBEHHbIE MPeoOpasoBaHus PalMOHAJTBHBIX BbIPaXEeHUH
Ha OCHOBE IPABHMJI NIeHCTBUI Ha/l MHOTOYIEHAMY 1 llre0paniecKuMu apoOsMHu.

PacknaibIBaTh KBapaTHBIN TPEXUIIECH HA MHOXKHUTEIHU.

IIpyMeHsTH IPeo0pPa30BaHKs BRIPAKESHIH I PEILCHNS PasIUIHBIX 3aj@d 13
MATEMATHKH, CMEXHBIX TIPEIMETOB, 13 PEATbHOM IIPAKTUKH.

YpaBHeHHS] H HEPABEHCTBA

PeraTh JIMHEiHBle, KBaJpaTHbIE YPaBHEHWs W PallMOHAIBHBIC YpaBHEHUA,
CBOJISAIMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C IBYyMs MEPEMECHHBIMH.

[TpOBOAUTE MPOCTEHILIE HCCIIEI0BAHUS ypaBHEHWI ¥ CHCTeM YpaBHEHHUH, B
TOM uHMclIe ¢ IPUMEHeHHeM IpadhUIecKuX IPeCTaBIeHHH (ycTaHaBIUBaTh, IMEET
1{ ypaBHEHWe WM CHCTEMa yPaBHECHHH DelIeHWs, eCli MMEeT, TO CKOJIBKO, u
npoyee).

IlepexofUTh OT CIOBECHOW (OPMYITHMPOBKA 3ajadu K eé anreOpaudecKou
MOJEIM C TIOMOLIBIO COCTaBIICHHS YpPaBHEHWS WM CHCTEMBI ypaBHEHHUH,
MHTEpPIIPETUPOBAaTh B COOTBETCTBHH C KOHTEKCTOM 3a1a1H TIOJIyYeHHBI! pe3yNIbTAaT.

[IpuMeHsATs CBOMCTBA 4YHCJIOBBIX HEPaBEHCTB MUl CPaBHEHUI, OLIEHKH,
pelllaTh JMHEHHbIC HEPABEHCTBA C ONHOM TIEpEMEHHOI ¥ MX CHCTEMBI, JaBaTh
rpaduuecKyl0 MIUIFOCTPALMIO MHOXECTBa pelieHnil HepaBeHCTBa, CHCTEMBI
HEepaBEHCTB.

@yHKUMH

[ToHMMATh ¥ MCIIONIBE30BaTh (QYHKIHOHAIBHbBIE TIOHATHA U A3BIK (TepMHUHBI,
CHMBOJNHUECKHe 0603HAUEHVs), OINpEeNeNsTh 3HaueHHe (QYHKIHH I0 3HAYCHHIO
apryMeHTa, OIpe/IeNATh CBOHCTBA QYHKIUH 110 e€ rpauKy.

CrpouTs rpa@uKy 3JIeMEHTapHBIX byHKLIUHA BHIA!

y=kix,y =%x2,y = X3,y = Ix, ¥ = VX, OIMCHIBATH CBOMCTBA YHCIOBOM
Gydxuuy 1o e€ rpadukxy.

K xoHiyy oOydeHus B 9 KJjacce o0yuaromyiics MOMyYUT CIEIyIOIHe
TIpeIMETHBIE PE3yJIbTaTh:

Yycia 1 BbIYHCIEHAS

CpaBHMBATH H YIIOPA0YMBATE PAIMOHATBHBIC X UPPALIOHATIEHEIC qucia.

BeImonEATE  apudMeTHdecKue JEHCTBHs C PAlUOHANBHBIMU - HHC/IAMH,
couyeTas YCTHbE ¥ IHChMEHHBIE IPUEMBI,  BBITOIHATE BBIYMCIIEHUS C
VppalOHAIbHBIMY YHACIIAMH.



HaxomuTh 3HAYEHHUs CTereHedl ¢ IeIbIMH [oKas3arelsiMd ¥ KOPHEH,
BRIYUCIISTH 3HAYEHVIS YHCIIOBBIX BRIPKEHUH.

OxpyDJisiTh JEHCTBUTENbHBIE HHCIA, BBIMIOJHATL TPUKUIKY pe3ylbTaTa
BLIUMCIICHNH, OLIEHKY YMCIIOBBIX BBIPAXKEHUH.

YpaBHeHHsI H HEPABEHCTBA

Pemmarh JUHEHHBIE W KBaJpaTHble ypaBHEHUS, yPaBHEHH, cBOJALIMECS K
HYM, TIpocTellIne TpOOHO-pauoHaIIbHBIE ypaBHEHUS.

PemaTh CHCTEMBI JBYX JHMHEHHBIX ypaBHEHW#l C JBYMs NEPEeMEHHBIMU 1
CHCTeMBI IBYX ypaBHEHHMHM, B KOTOPBIX O/IHO ypaBHEHNE He SIBNSAETCS JIMHEHHBIM.

PemaTh TEKCTOBBIE 3aladd anredpandecKuM crrocoboM ¢ ITOMOIIBIO
COCTABJICHUS yPaBHEHMs UM CUCTEMBI IBYX ypaBHEHHIA ¢ IByMsI [IEPEMEHHBIMHU.

IIpoBOIUTE MPOCTEHIINE HCCICA0BAMNA ypaBHEHHH U CHCTEM ypaBHEHHH, B
TOM UMCIIe ¢ IPUMEHEHHeM TpaduyecKux TpeJicTaBIeHul (yCTaHaBIUBATD, AMECT
N¥ ypaBHEHME WIIU CHCTEMa ypaBHEHMil pelleHus, eClv MMeeT, TO CKOJIBKO, U
poyee).

Pemarh JIMHEHHbIE HEPABEHCTBA, KBaJpaTHBIE HEPABEHCTBA, n300paxxaTh
pellleHne HEepaBeHCTB Ha YHCIIOBOM MPSMO#, 3alMCBIBAaTh PCHICHHE C [IOMOILBIO
CHUMBOJIOB.

Pemarh  CHCTEMBI JHHEHHBIX  HEPAaBEHCTB, ~ CHCTEMEI HepaBeHCTB,
BKJTIOUAIONIME KBagpaTHOE HEPaBeHCTBO, n300paXkaTh pElICHHe CHCTeMBI
HEepaBEHCTB Ha YHUCIIOBOH TIPAMO}, 3aIIMCHIBATH PEIICHUE C MTOMOIIBIO CUMBOJIOB.

Vcrio/b30BaTh HEPABEHCTBA NPY PEICHHH Pa3InIHbIX 3a/at.

@yHKUMH

PacnosuaBaTh (YHKLUMM M3yYEHHBIX BHIOB. [Toka3siBaTh CXeMaTHYeCKH

pacronoXXeHue Ha KOOPIMHATHON IIOCKOCTA rpaduKoB QYHKIUH BUA: Y = kx, y
—Jx+b y=kiky=ax2+bx+cy=x3 y = \x, y = |x|, B 3aBUCHMOCTH OT
sgaueHnil K03 PUIMEHTOB, ONTUCHIBATE cBOMCTBA (QYHKIIHUH.

Crpoutb U n300paxarh CXeMaTHICeCKH rpaduKy KBaJpaTHIHBIX byHKIHH,
OLICBIBATE CBOMCTBA KBAAPATUIHEIX QYHKIMH IO HX rpaduKam.

Pacrio3HaBaTh KBaApaTH4Hyl0 (QyHKIHIO 110 dopmyrne, IPUBOAUTE MPUMEPDI
KBaJpaTHYHBIX QYHKLUA U3 peanbHO KHU3HH, bu3nKU, FeOMETPUH.

YpcioBbIe MOCTEA0BATEILHOCTH H POrpeccuu

Pacro3HaBaTh apUPMETHYECKYI0 M IEOMETPUHECKYIO [IpOrpeccuu IpH
pasHbIX criocobax 3a1aHus.

BLIMONHAT, BBIYMCIIEHWS C  HCIOJIB30BAHMEM Gopmyn n-ro 4iIeHa
apudMeTHIeCcKOn 1 reOMETPHYECKOM POrpeccHil, CyMMBI IEPBBIX 1 YJIEHOB.

N306pakaTh uNEHbl MOCIE0BATENEHOCTH TOYKaMd Ha KOOPIMHATHOU
TJIOCKOCTH.



BaTEJILHOCTAMH, B TOM

PemmaTh 3a1a4d, CBA3aHHbIE C YHMCIIOBBIMH IOCIENO
BKyJIATOpA, IU(POBBIX

yycle 3aauu U3 peaJIBHOﬁ JKU3HHU (C MCIIOJIb30BaHUEM Kall

TEXHOJIOTHH).
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MUHNUCTEPCTBO ITPOCBEIEHMUS] POCCUMCKON ®ETEPALINNA
MYHHUIANAJBHOE OBIEOBPA30BATEJIBHOE YUPEX/IEHUE

MOY CII Ne 123

PACCMOTPEHO COTI'JTACOBAHO VTBEPX/JIEHO

Ha 3acemanuu MO 3aMecTHTeNb qupekropa  aupekrop MOV CIII
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PABOYAS IIPOTPAMMA
(ID 3719021)

yuebHoro kypca «I'eomerpus»

s obydarormuxcs 7-9 Kiaccos

Boarorpaa 2023



IMMOSICHUTEJIBHAS 3AIIMCKA

[eoMeTpuss Kak OJMH W3 OCHOBHBIX DasJeiOB MIKOJBHOH MAaTeMAaTHKH,
VMEIOIIHH CBOEH IIeNbI0 00ecrednTh M3ydeHHe CBOMCTB M pa3MepoB (Uryp, ux
OTHOIIEHHH M B3aUMHOE pAacIONOXKEHWEe, OIUPaeTcs Ha JIOTHYECKYIO,
IOKa3aTeNbHYIO JIMHUIO. [[eHHOCTh M3Y4eHMs F€OMETPUU HA YpOBHE OCHOBHOI'O
ob1ero 06pa3oBaHus 3aKI0YaeTCS B TOM, YTO O0YYAIOLIMMCS YUUTCS POBOIUTE
IOKa3aTeNIbHbIE PACCYIKICHUS, CTPOUTH JIOTHIECKME YMO3AKITFOYeHHUS, I0Ka3hIBaTh
VICTHHHBIE YTBEPXKIEHUS M CTPOUTh KOHTPIPUMEPBI K JIOXKHBEIM, TPOBOAUTE
pAacCyXIEHHsi «OT IPOTHBHOIO», OTJIMYaTh CBOMCTBA OT  IpPU3HAKOB,
(hopmyHpoBaTh OOpaTHbIE YTBEPKACHHU.

Bropoil ILeNbi0 WM3ydYeHHs T€OMETPHH SBISIETCS HCIIONB30BaHME €8 Kak
MHCTPYMEHTa IPU pEIUeHHH KaK MaTeMaTH4YeCKHX, Tak M INPaKTHIECKUX 3ajad,
BCTpevalolmxcst B peanbHod JkusHM. OOyvaromuiics JOMKEH HaydUThCS
OIIpEeNIeNUTh TeOMETPUYECKYI0 (QHUIypy, ONMHCATh CIOBaMH J@HHBIH 4EpTEX WIH
PUCYHOK, HalTH TUIOIIAb 3eMEIBHOT0 yIacTKa, PACCUNTATh HEOOXOMUMYIO JUIUHY
ONITOBOJIOKOHHOTO Kabens Wi TpeOyeMble pasMepbl rapaxa Ijis aBTOMOOHILL.
DTOMy COOTBETCTBYET BTOpAsi, BEIYMCIMTENbHAS JIMHUSA B M3y9EHHU TEOMETPHU.
IIpu pemienuy 3a1ay IPaKTHIECKOrO Xapakrepa OOydaroIluics yuMTCsS CTPOHTE
MaTeMATHYeCKHe MOJENM pEANbHBIX JKM3HEHHBIX CHUTyalldi, TPOBOIAUTH
BEIUMCIICHUS ¥ OLIEHHUBATH aICKBATHOCTH IIOJIy4€HHOTO pe3yabTaTa.

KpaiiHe BaXHO NOTIEPKUBATH CBA3M TEOMETPHU C JPYTHMHU y4eOHBIMU
TpeMeTaMK, MOTHBUPOBATE MCIIOJIB30BATh OIpPE/eNeHNs] FeOMETPUIECKUX buryp
U TOHSTHH, IEMOHCTPUPOBATH NpPYMEHEHHE MOTYYeHHbIX yMEHU# B QH3UKe U
TexHuKe. DT CBA3M Hauboilee SpKO BHUAHBI B Temax «BekTopb»,
«TpHroHOMeTpUYecKUe COOTHOLIeHHs», «Merox koopauHat» U «Teopema
[Tudaropa.

VyebubIl Kypc «'eoMeTpus» BKIIOUYAET CIEIYIOI[He OCHOBHBIE DPa3/ICiIbI
comepanms: «eomerpudeckue Gurypsl u ux cBodctsay, «l3mepenue
reOMETPHYECKUX  BENUYMH», «JleKapTOBBl ~KOOPJMHATBI ~Ha  IUIOCKOCTID,
«BexTopsy, «JIBIKeHHs IUIOCKOCTIY, «IIpeobpasoBanus M0L00Hs.

Ha u3ydenue yuebHoro kypca «I'eomerpus» oTBoaUTCA 68 Jaca: B 7 Kiacce —
68 uacos (2 yaca B HEJIEIIO).



COJEPJKAHUE OBYYEHUA
7 KJIACC

HauansHble TOHSTHS reoMeTpui. Todka, mpsmas, OTPE30K, JIy4. Yroin. Buzsrl
yrioB. BepTHKajpHble M CMEXHBIC YIJIBL. Buccekrpuca yria. Jlomanas,
MHOTOYroJIbHUK. [TapasinenbHOCTh 1 NepIeHANKYIAPHOCTE MPSIMBIX.

Cummerpuutble  Gurypsl. OCHOBHBIE CBOMCTBA OCEBOM CHMMETPHH.
IIpuMepbl CHMMETPHUH B OKPYIXKAFOLIEM MUPE.

OCHOBHBIE TOCTPOEHMS C IOMOIIBIO LHUPKYJId M nuHelk#. TpeyroibHUK.
BrIcoTa, MeMaHa, OUCCEKTPHUCa, UX CBOHCTBA.

PaBHOGEAPEHHbI ¥  PaBHOCTOPOHHHME — TPEYrONbHHUKH. HepaBeHCTBO
TpEyroJbHUKA.

CpoiicTBA M IpW3HAKH PaBHOOEIPEHHOTO TPEeyroJbHHKA. [Tpusnaku
paBeHCTBA TPEYTOJIBHUKOB.

CBoiicTBa U NPHU3HAKY [TAPAIIEIBHAIX MPAMBIX. CyMMa YTJIOB TpeyroJbHHKA.
BHemHue yrisl TpEYroNbHUKA.

ITpsIMOYTONIBHBIA ~ TPEYTONBHUK. CpoifcTBO MeAMaHbl IPSIMOYTOJIBHOTO
TpeyrojpHAKa,  NPOBEAEHHOH K  THIOTEHY3C. [lpu3Haku  PaBEHCTBA
NPAMOYTONBHBIX TPEYTOJIbHUKOB. IIpsMOYTOJBHBIN TPEYTONBHUK C YITIOM B 30°.

HepaBeHCTBAa B €OMETPHUH: HEPaBEHCTBO TpEYTOJIBHMUKA, HEpaBeHCTBO O
JUIMHE JIOMAHOM, TeopeMa O OONbIIEM YITe U GoJbILIEll CTOPOHE TPEYTrOJIbHUKA.
IleprieHUKyIAp U HAKIOHHAS.

TeomeTpuueckoe Mecto Touek. buccexrpuca yria H cepeqVHHEIH
NepIeH UKy K OTPE3KY Kak reOMETPHHIeCKUE MECTa TOUEK.

OKpYXHOCTb M Kpyr, XOpAa ¥ [Hamerp, HX cBoiicTBa. DB3amMHOE
pACIIONOYXKEeHHEe OKPYXHOCTH M IPAMOH. KacaTenpHas ¥ CeKyllas K OKpYXHOCTH.
OKpy>HOCTb, BIIMCaHHas B YOI BrucanHas M OIMCaHHas OKPYXHOCTH
TpeyTroJbHUKA.



IUIAHUPYEMBIE PE3YJBTATHBI OCBOEHHS IPOI'PAMMBI
VUEBHOI'O KYPCA «TEOMETPHUSl» HA YPOBHE OCHOBHOI'O
OBIIEI'O OGPA30OBAHMA

JUYHOCTHBIE PE3YJIbTATBI

JIM9HOCTHBIE Pe3yJbTaThl OCBOGHMS TIPOTpaMMbl y4eOHOro Kypca
«"eOMeTpHUs» XapaKTepU3yHOTCH:

1) naTpHoTHYECKOe BOCIIUTaHHE:

IposBeHHEM HHTepeca K IPONUIOMYy W  HAacCTOSAIIEMY POCCHICKOM
MATEMATHKH, IIEHHOCTHBIM OTHOLIEHHEM K  JIOCTHXCHUAM POCCHUHCKHUX
MATEMATHKOB ¥ POCCHHCKOM MaTeMaTH4eCKOW IIKOJIBI, K HMCIOIB30BAHMIO STHX
JOCTYKEHHMH B IPYTHX HayKax ¥ MPUKIAIHBIX chepax;

2) rpaaancKoe U IyXOBHO-HPaBCTBEHHOE BOCIIHTaAHHE:

FOTOBHOCTBLIO K BBITIOJIHEHHIO 00s3aHHOCTEM IpaXklaHuHa W pealiu3alun €ro
npaB, TpeACTaBIEHHEM O MaTeMaTMYeCKuX OCHOBAX (GYHKLAOHUPOBAHUS
Pa3MYHBIX CTPYKTYp, SBJIEHUM, IPOLEAYP PAXIAHCKOTO obrecTBa (HampuMep,
BHIOOPBI, OIPOCHI), FOTOBHOCTBIO K 00CYK/ICHHIO STUYECKUX rpo6ieM, CBA3aHHBIX
C MNpaKTHYECKWM [PUMEHEHHEM JOCTIDKCHMH HAayKW, OCO3HAHMEM BaXHOCTU
MOpAJIBHO-3THYECKHX IPUHIIUIIOB B IESTEILHOCTH YHEHOT0;

3) Tpy/i0BOE€ BOCIIHTAHHE:

YCTAHOBKOM Ha aKTHBHOE ydYacTHe B pEIIEHAN MpaKTHIeCKUX 3afad
MaTeMATHYECKON HAIpaBIEHHOCTH, OCO3HAHMEM BAXHOCTH MaTeMaTHIECKOro
00pasoBaHysl Ha NPOTHKEHUH BCEH JKU3HU LA ycremHon MpodecCHOHaTbHON
JeATEeNHHOCTA U PasBUTHEM HEOOXOIMUMBIX YMECHHH, OCO3HAHHBIM BBIOOpOM U
[OCTPOEHHEM MHIMBALYAIbHON TPAEKTOPUX 00pa30BaHys 1 XU3HEHHBIX TUIAHOB C
yYETOM JTMYHBIX HHTEPECOB U OOLIECTBEHHBIX OTPEOHOCTEH;

4) scTreTnYecKoe BOCIUTAHHE!

CIIOCOOHOCTBIO K  OMOIMOHAIBHOMY M OCTETHYECKOMY  BOCIPHATHIO
MATEMATHYECKUX OOBEKTOB, 3ajad, PELICHHH, pacCyX[CHWH, YMEHHIO BHICTH
MAaTeMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHHSM:

OpHeHTaIMedl B JEATENBHOCTH HAa COBPEMEHHYIO CHCTEMy HaydHBIX
NpeCTaBIeHN# 06 OCHOBHEIX 3aKOHOMEPHOCTAX PasBUTHS UCNOBEKA, IPHPOE] u
oGmecTBa, MOHMMAHMEM MATEeMATHYeCKO¥ HayKu Kak Chepsl YeJI0BEYECKOU
esITENBHOCTH, STAloB €€ PasBUTHA M 3HAUMMOCTH Ul PasBUTHS HMUBUIM3ALHH,
OBJIAZEHAEM S3BIKOM MaTEMaTHKU ¥ MAaTeMaTHYECKO! KyJIbTYpOW Kak CpelCTBOM
[O3HAHWS MUpa, OBJAJEHHEM INpPOCTCHINNMK HABBIKAMU M CCIIe0BaTEIbCKON
IesITeNTbHOCTH;



6) ¢u3mueckoe BOCHHTaHHe, (PopMUpOBaHHE KyJbTYpBI 3A0pOBbS H
IMOLHOHATBLHOTO 01aronoJIyYus:

FOTOBHOCTBIO MPUMEHATH MaTeMaTHYecKue 3HaHWS B HMHTEpEcax CBOCTO
3[0pOBbs, BEJIEHUS  3I0pPOBOroO obpasa ku3HM (37M0pOBOE  IMTAHHE,
COQIAHCUPOBAHHBIA PEXHM 3aHATHA M OTABIXa, peryJipHai buznuecKas
AKTHBHOCTD), C()OPMUPOBAHHOCTBIO HAaBBIKA PE(DIEKCHH, NPU3HAHUEM CBOCTO
TpaBa Ha OMIKOKY M TAKOTO Xe IpaBa pyroro 4enoBexd,

7) 3K0JI0rH4ecKoe BOCIUTaHHE:

opUeHTaLell Ha MPUMEHEHIE MaTeMATHICCKUX 3HAHWM IJI pelleHus 3aaa4
B 0BJACTH COXPAHHOCTH OKpYXarolledl Cpenbl, MIaHMpPOBAHMNA IIOCTYNIKOB H
OLIEHKM HX BO3MOXHBIX ITOCIEICTBUA A OKpY Karoleil Cpejibl, OCO3HAHUEM
r106aIBHOTO XapaKTepa SKOIOTHIeCKuX IpodieM U IyTel UX pelIeHHUs;

8) aganTauus K M3MEHSIOIHUMES YCIOBUAM COUHMATBHON ¥ MPHPOAHOIM
cpeabl:

FOTOBHOCTBIO K JEWCTBUSAM B YCIOBHAX HEONPENENEHHOCTH, MOBBIIICHHIO
YpOBHsI CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHIeCKYo NesITeIbHOCTD, B TOM YHCIIE
yMeHHe YYMThCS Yy JPYTHX JHOJCH, IprobpeTaTh B COBMECTHON JEATENBHOCTH
HOBBIE 3HAHUS, HABBIKM ¥ KOMIIETEHIMY U3 OIIbITa APYTHX,

He06XOAUMOCTEI0 B  (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
(hopMyIHPOBATh UJIEH, TIOHATHS, THIIOTE3BI 06 00BEKTax U SBICHUAX, B TOM YHCIIE
paHee HEM3BECTHBIX, OCO3HABATh nedumMTel  COGCTBEHHBIX —3HAHMH M
KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE,;

CHOCOGHOCTBIO  OCO3HABATH  CTPECCOBYIO — CHTYyalluio,  BOCHPMHAMATE
CTPECCOBYIO CHTYallUI0 KaK BBI3OB, TpeGyromuii KOHTpMEp, KOpPPEKTHPOBATh
PUHMMAEMBIE PeIIeHUs W NeHCTBHUS, (opMyIMpOBaTh U OLECHMBATh PUCKH M
nocencTBUs, GOpMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATHI
[lo3HaBaTeIbHbIEe yHHBEpCAIbHbIE ydeOHble AeHCTBHS

BasoBble Joruyeckue AeCTBHS:

e BBHIABIATH M XapaKTepU30BaTh CYILECTBEHHBIC NPHU3HAKH MaTeMaTUYECKHAX
00BEKTOB, IOHATHM, OTHOIIEHMH MEXIy TMOHATHAMH, bopmMynHpoBaTh
OTIpeeNICHHUS MOHATHH,  yCTaHaBIMBaTh CYILECTBEHHBIA  MPU3HAK
KIacCU(UKaLMK, OCHOBaHMA Ul 00001IeHUs ¥ CpaBHEHMS, KpPUTEPUHU
TIPOBOJMMOI0 aHAIIN3a,;

e BOCIIPUHHMATD, GopMynupoBaTh M npeo0pa3oBeIBaTh  CYMKACHUS:
yTBEpAUTENbHbIE ¥ OTPUIATENBHEIC, eQUHWYHBIE, YaCTHBIE H obue,
YCIIOBHEIE;



e BLIBJISTH  MaTeMaTHueckWe  3aKOHOMEPHOCTH,  B3aWMOCBI3M  H
npoTuBopeurs B (akrax, JaHHBIX, HAONONEHUAX U YTBEPXKICHUIX,
TpeyiaraTh KpUTEPUH IS BEIABJICHUS 3aKOHOMEPHOCTEH M POTHBOPEYHHL;

e JleNaTh BBIBOABI C WCIIONB30BAaHMEM 3aKOHOB JIOTUKH, NCIyKTHBHBIX 1
MHIYKTHBHBIX YMO3AKIIOUeHHUH, yMO3aKIIOUCHHH [10 aHATIOTHH,

o pa3buparh [0KA3ATENHCTBA MATEMAaTHYECKHX yTBEpXKACHUH (IpsMble U OT
TIPOTHBHOTO), TPOBOIUTH CAMOCTOATENBHO HECIOKHBIE JI0Ka3aTeNbCTBa
MaTeMaTHIeCKUX (DaKToB, BHICTPAMBaTh AapryMEHTALMIO, IPUBOIUTE
[IpUMepBI ¥ KOHTPIIPUMEPDI, 000CHOBBIBATH coOCTBEHHBIE PACCYKICHUS;

o BBIOMpaTh CIOCOO peIleHWs y4eOHOM 3amatiu (cpaBHUMBaTh HECKOJIBKO
BApUAHTOB peIIeHHd, BBIOUPATH gapbojee IMOAXOAAIIUM C y4ETOM
CAMOCTOSITENBHO BBIIEIEHHBIX KPHTEPHEB).

Ba3oBble HCCJEI0BATENbCKHE IeHCTBHS:

o MCIONH30BATH BOIIPOCHI Kak HCCIENOBATENbCKUN MHCTPYMEHT IIO3HAHHA,
hopMyTHpOBATh BONPOCH], (QUKCHPYIOUIME MPOTHBOPEHHE, npobnemy,
CaMOCTOSITEIbHO yCTaHABIMBaTh HCKOMOE U JIaHHOE, bopMUPOBATH
THIIOTE3Y, ApTYMEHTHPOBATh CBOIO IIO3HIIUIO, MHEHHE;

¢ [POBOAMTH IO CAMOCTOSTENBHO COCTAaBICHHOMY  ILIaHy HECJIOKHBIN
SKCIIEPUMEHT, HeOOIBIIOE MCCIe0BaHUE 110 YCTAHOBICHUIO 0coOeHHOCTEH
MATEMATHYECKOTO 06BEKTa, 3aBUCHMOCTeH 00BEKTOB MEXKLy COOOH;

e CAMOCTOSTENBHO (HOpPMyYIHPOBATH 00OOIIEHUs ¥ BBIBOABI IO PE3yJbTaTaM
IPOBEJEHHOr0 HAOMIONEHNs, HCCIEIOBAHNS, OLCHUBATH JIOCTOBEPHOCTh
MOy YeHHBIX Pe3yJIbTATOB, BEIBOJIOB U 0000IIEHUH;

e TPOTHO3MPOBATH BO3MOXKHOE DA3BUTHE IpoIecca, a TakKe BBIJIBUTATh
TIPEe/IIOJIOXKEHH)s O €0 Pa3BUTHH B HOBBIX yCIOBHAX.

Pa6oTa ¢ undopmanuei:

e BBIABISATH HELOCTATOYHOCTH H H30GBITOYHOCTE uHdbopMalui, HIaHHBIX,
HEOOXOUMBIX JIUIs pelleHUs 3a/1a4u;

o BHIOMpaTh, AHAIM3UPOBATb, CHCTEMATH3UPOBATE H HHTEPIPETUPOBATh
rHGOPMAIIMIO PA3NTHYHBIX BUOB U (HOPM NPECTaBICHHS,;

o BeOHpaTh (opMy MpeiCTaBleHus HHQoOpMALUM K WILTFOCTPUPOBATh
pelaemMble 3ajl@uyM CXeMaMy, auarpaMMami, yHOW rpadukodi U HX
KOMOMHALIMSIMY;

o OLEHHBATH HANEKHOCTh WHGOPMAIMM IO KPUTEPHUAM, MPE/UIOKCHHBIM
yuuTeseM Wik chopMyIMpOBAHHEIM CAMOCTOATE/ILHO.

KoMMYHHKATHBHbIE YHHBEPCaIbHbIe y1eOHbIe nefcTBHSA:

e BOCIPHHEMATH U HOPMYJIHPOBATH CYXK/EHAL B COOTBETCTEMN C YCIIOBUSIMHU

1 LleJIAME OBIEHHs, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOHKY SPEHIA



B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh I[IOSCHEHHUS IO XOIy peIleHUs
3a71a4¥, KOMMEHTUPOBATh MOJTy4YeHHBIH pe3yIbTaT;

B X0[le 00CYXIEeHHs 3a7aBaTh BOIIPOCH IO CYIIECTBY 00CYKIaeMOH TeMBl,
npoGeMsl, peraeMoil 3a1aun, BbICKa3hIBaTh U/IEH, HAIENeHHBIE Ha ITOUCK
PeIICHHUA, COIIOCTaBIILITE CBOM CYXICHHUSA C CYXICHUSIMHU APYIrux
YYaCTHHUKOB JMajora, oOHapyXXuBaTh pasiMyde W CXOACTBO IO3MIHH, B
KOPPEeKTHOU (popMe HopMyTHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKEHHS;
NPENCTaBIATh  PE3yJbTaThl  peIleHHWs  3afa4yd,  JKCIepUMEHTa,
HCCIIEIOBaHMs, IIPOEKTa, CAMOCTOSTENIBHO BEIOUpaTh GOpMAT BEICTYTIIEHUS
¢ y4€ToM 3ajiad IIpe3eHTallK ¥ OCOOCHHOCTEN ay IUTOPUH;

TIOHUMATh ¥ UCIIONb30BaTh NMPEUMYIIECTBA KOMaHAHON U UHAUBUAYAIBHOMN
paboThI IPH peLIeHUH yueOHbIX MaTeMAaTHYECKHX 3a/1a4;

NPUHUMATD L€JIb COBMECTHOW JEATEeNIbHOCTH, IJIAHUPOBATH OPTaHH3aLlUI0
COBMECTHOH paboOThl, paclpeiensiTs BHIbI paboT, [JOrOBapHBaTHCH,
obcyXaTh Mpolecc U pe3yabraT paboThl, 00001IaTh MHEHUS HECKOIBKUX
R1110)1 (517

y4acTBOBaTh B TIpymmoBeIX ¢Gopmax paboTel (oOcyxmeHus, OOMeH
MHEHHUSIMHU, MO3TOBBIE LITYPMBI U APYTHe), BBIIOIHATE CBOK YacTh PabOTHI
¥ KOOPAWHUPOBATH CBOM MOEUCTBHSI C MOPYTUMH UIEHAMH KOMAaHIBI,
OLIEHMBATh KAayeCTBO CBOEr0 BKJIaJa B OOIIUN NPOLYKT IO KPUTEPUSM,
c(pOpMyITHPOBAHHBIM YUaCTHUKAMU B3aUMOIEHCTBUS.

PerynsiTuBHbIe yHHBepcaabHble yueOHbIE 1eHCTBHUS

Camoopranuzauus:

CaMOCTOSTENIEHO COCTaBJIATh IUIAH, aJlOPUTM peLlIeHUs 3a7a4du (MU ero
4acTh), BBIOMpATh CIIOCOO peIleHHs C YyYETOM KMEIOIIUXCS PEecypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTUpOBaTb U KOPPEKTUPOBAThH
BapUaHTHI pelIeHu# ¢ y4ETOM HOBOM MH(BOpMALIUH.

CaMOKOHTpOJ'l b, 3MOLHOHAIbHBIA HHTEJIJIEKT:

BJIaJIeTh CII0OCOOaMK CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpoIiecca U pe3ysbTara
pelleHuss MaTeMaTH4eCKOH 3a1a4H;

IPEIBUIETH TPYIHOCTH, KOTOPBIE MOT'YT BOSHUKHYTH IIPH PELICHUY 3a1a4H,
BHOCUTH KOPPEKTHUBBI B AESATEIBHOCTH HA OCHOBE HOBBIX OOCTOSITENBLCTB,
HaleHHBIX OIMUOOK, BEIIBIEHHBIX TPYAHOCTEH;

OLIGHUBATh COOTBETCTBUE pe3yJIbTaTa NeSTeIbHOCTH ITOCTaBIEHHON IeH U
YCIIOBUSIM, OOBSICHATH MPHUYMHBI JOCTHIKEHHS] WM HEIOCTHIKEHUS IIely,
HAXOIUTH OLIUOKY, AaBaTh OLEHKY IPUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIbTATBI



K xonmy oOydeHus B 7 Kiacce 00y4JalOIUHCs IOYYHUT CIEIYIOIIHe
NpeAMeTHBIE Pe3yIbTATHL:

Pacio3HABaTh M3ydeHHBIE TreoMeTpuYeckue (UIypbl, ONPEACIATE HX
B3aMMHOE pACIOJIOKEHHe, H300paxaTh TreOMETPUIecKUe (Gurypbl, BBINOIHSITH
YepTeXXM TO YCIOBHIO 3ajiaud. VIsmepath JUHelHBIE W YIJIOBbl€ BEIMYUHBIL.
Pemath 3a/1a4y Ha BEIYKMCIEHUE JUIMH OTPE3KOB ¥ BEJIUIUH YIVIOB.

Jlenate TpyOyio OLEHKY NHHEHHBIX M YIJIOBBIX BEIMYMH IpPEAMETOB B
peaybHOM JKM3HM, Pa3sMepoB MPUPOIHBIX 00BeKTOB. Paszmuyarh pasMepsl 3THX
00BEKTOB 110 TTOPSIKY BETUUUHEL

CTpOUTH YePTEXH K TeOMETPHIECKAM 3a1adaM.

I[Tonmp30BaThcsi IPU3HAKAMEM PABEHCTBA TPEYTONBHUKOB, HCIOJH30BATE
[pU3HAKY ¥ CBOMCTBA PaBHOGEAPEHHBIX TPEYTOIBHUKOB NPH PELICHIH 3amad.

IIpoBOAWTE JIOTHIECKHE PACCyXICHUs C MCIIONE30BAHNEM reoOMeTPHYECKUX
TEOPEM.

TTomp30BaThCsl NPU3HAKAME DPAaBEHCTBA IPSMOYTOJBHBIX TPEYrOILHUKOB,
CBOMCTBOM  MENHMaHbl, IIPOBENEHHOM K  THIIOTEHY3€  MpPAMOYIOIBHOTO
TpeyroNbHIKa, B PEIEHUH [EOMETPHIECKIX 3a/at.

OnpeensTh NapalulelbHOCTh IPSMBIX C TIOMOLIBIO YTTI0B, KOTOPBIC obpasyer
¢ HuMu cexymas. OnpezensaTh NapajllebHOCTh MPSAMBIX C MOMOLIBIO paBeHCTBa
PACCTOSIHUI OT TOYEK O/{HOH MpAMOi /10 TOUEK JPYTrO# MpsSMOH.

Pernath 3aa4M Ha Kietyartoi Oymare.

I[TpoBOAWTH BBIYMCIICHUS W HAXOIUTb 9HUCIOBBIC H OyKBEHHBIE 3HAUCHUS
YIIOB B TEOMETPHYECKHX 3ajadax ¢ HCIOJIb30BaHHCM CYMMBI  YIJIOB
TpPeyroJlbHUKOB U MHOTOYTIOJIbHUKOB, CBOWCTB yriioB, 0Opa3sOBaHHBIX IIPH
epeceyeHny JByX IapajlylebHbIX MPAMBIX cexyied. Pemiath TPaKTHYECKHE
3a]aY4 Ha HAXOXXKIEeHUEe yriioB.

BiageTh MOHATHEM TEOMETPHYECKOro Mecra TOHEK. VYMETh ONpENeiaTh
GUCCEKTPHUCY YIia ¥ CepeIMHHBIN MepeHIUKYIIIp K OTPE3Ky Kak reoMeTpUYECKUe
MecTa TOUeK.

@opMyIHpOBaTh OIpENeNeHus. OKPYXXHOCTA W Kpyra, XOPZABL 1 IraMeTpa
OKPYKHOCTH, [OJIB30BATHCS HX CBOHCTBAMU. VYMeTh MPUMEHATH 9T CBOHCTBA ITPU
pelIeHuH 3a/1aY.

BiajeTh TOHSATHEM OINMCAHHON OKOJO TPEeyroNbHUKA OKDYXHOCTH, yMETR
HaxomuTh eé 1eHTtp. Ilonp3oBaThcs (akTaMu O TOM, HTO OUCCEKTPUCH] YITIOB
TpeyroNbHUKA [EpPeceKaloTcs B ONHOHM TOYKe, M O TOM, HIO cepeUHHBIE
[epIIeH IMKYJ/IAPBI K CTOPOHAM TPEYTOJIbHAKA [IEPECCKAIOTC B OJIHO¥ TOYKE.

BrajeTh MOHATHEM KacaTelbHOH K OKPYXXHOCTH, [10Jb30BATHCA TEOpPEMOH O
NepHeHUKyYJIIPHOCTH KacaTelbHO’ U Pajyca, IIPOBEJIEHHOTO K TOUKE KaCaHHUS.



TTo/b30BATCS IPOCTEHIIMMY TeOMETPUIECKIMY HEPABEHCTBAMH, TIOHIMATD
MX MPAKTUIECKHUH CMBICI.

[IpOBO/UTH OCHOBHBIE T€OMETPUIECKHE MOCTPOCHHS € TIOMOLIBIO LUPKYJId U
JIMHENKHU.

K xoHIy oOy4yeHus B 8 KJacce obyuaromuiicss TMOIYYUT CIEIyroIHe
IpeaMeTHbIE Pe3yJIbTaThl:

Pacrio3HaBaTh OCHOBHBIE BHJBI YETBIPEXYTOJNBHHKOB, HX OJIEMEHTEL
[1OJIB30BATHCS WX CBOWCTBAMH IPY PELIEHMH I€OMETPUIECKUX 3a/1at.

[IpUMeHATh CBOWCTBA TOYKU TepecedeHus Meluan TPEyrojbHiIKa (ueHTpa
Macc) B pelIeHuH 3a/1ad.

BrazeTh TIOHSTHEM CpeHeldl JIMHUM TPEeyrojbHUKA U TPANClyy, NPUMEHATE
WX CBOWCTBA IIPU pPEIIEHMH TEOMETPHIECKUX 3alad. [Tosb30BaThCS TEOPEMOH
daneca 1 TeOPEMOii 0 IIPOIIOPIMOHANBHBIX OTPe3Kax, IPUMEHATE UX I pelIeHus
NpaKTHYECKUX 3a/1a4.

TIpuMeHsATh PU3HAKK MOAO00Hs TPEYrOJIbHNUKOB B PEILCHIH reoMeTPHYECKUX
3a/1ad.

[Toms30BaThes Teopemodt [ludaropa s pelIeHHs IEOMETPUIECKUX H
npakTudeckux 3agad. CTPOMTH MaTEMATHYECKyio MOICIE B MpaKTUIECKUX
3a1a9ax, CAMOCTOSITENBHO eNaTh YEPTEX U HAXOMUTh COOTBETCTBYIOMINE JJTHHEL.

BiajeTh TMOHATHSAMM CHHyca, KOCMHyCa K TaHTeHca OCTIporo yuia
MPSAMOYTOIBHOTO TpeyronbHuka. Ilonp3oBarbes STUMH [OHATHAMA IUTSL peleHHs
IPAKTHHECKHX 3a71a4.

BBaucisTh (pasiudHBIMA CIIOCO0aMu) IUIONIAE TPEYroNbHUKA ¥ TUTOILIA K
MHOTOYTONBHBIX ~ Quryp (HONB3YACH, TIZC HEoO6XOIMMO, KAIBKYJIATOPOM).
[IpUMeHSTH IOTyYeHHbIE yMEHIS B PAKTATECKHX 3a/1a9ax.

Biiazerh TOHSATHSIMM BIMCAHHOTO M LEHTPAlbHOrO yIIa, HCIOIB30BATE
TeOpeMbl O BITHCAHHBIX YIJIaxX, YIiiax Mexuiy xopaaMi (CeKyIMMH) U YTiie MEXMIY
KacaTeJIFHOM U XOPAOH MPHU PEIleHNH FreOMETPUIECKUX 3a1a1.

BiiafieTh MOHATHEM OIMCAHHOTO YETHIPEXYTONbHKKAE, MPUMEHATH CBOMCTBA
OIMCAHHOTO YETHIPEXYTONbHUKA IPY PEIICHUU 3a/at.

[IpUMeHsATH MOJTyYeHHbIe 3HAHUA Ha NPAKTHKE — CTPOMTE MaTeMaTH4eCKue
MOJIENH JUIS 3384 PeabHOM XKU3HU U POBOJUTE COOTBETCTBYIOMINS BBIYUCIICHUS
¢ TpUMEHEHHeM IOA00MsS U TPUTOHOMETPHM (monk3ysck, TAe HE0OXOIMMO,
KaJIBKYJIATOPOM).

K xomiy oOydeHus B 9 Kiacce obydJaronuiics MONYYUT CIIEHyIomue
TIpeMeTHbIE PE3YIIbTAThI:

3Harh TpUrOHOMETpHYeckyue GYHKIMH OCTPBIX YITIOB, HAXOLMTE c uX
[TOMOIIBIO Pa3MYHBIE OJIEMEHTHl NPSMOYTOIBHOTO TpeyrolbHIKA («pereHue



IPSIMOYTOJIEHBIX TpeyronsHIKoB»). Haxomuts (¢ MOMOILIB0 KaIbKyJIATOpA) JJIHHBI
¥ yIJIBI 115l HeTaOIMUHBIX 3HAUEHWH.

ITons3oBaThes hopMyIaMy MPUBEACHUSA U OCHOBHBIM TPUTOHOMETPHIECKIM
TOXIECTBOM MJI HaXOXACHHS COOTHOIIEHUN MEXIYy TPUrOHOMETPUYECKUMH
BeJTMUMHAMH.

MCIIOIb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUIS HAXOXKACHHA PasiMIHBIX
5JEeMEHTOB TPEYrOJIbHUKA («pelieHue TpeyTrONBHUKOBY), NPUMEHATH WX IPHU
peIlIeHIH TeOMETPUIECKHX 3a/1a1.

BiajeTh TOHATUSMH  IIpeoOpa3soBaHHMs mogo0us, COOTBETCTBEHHBIX
5IIeMEHTOB T10106HbBIX Guryp. [10MB30BaTECS CBOHCTBAMH nmo00us TPOU3BOJIBHBIX
duryp, yMmeTh BBIMMCIATH JUIMHBI M HAXOLATE yrasl y MOJ0OHBIX GHUIYD.
[IpuMeHSATh CBOWCTBA no06¥s B MPaKTHYECKHUX 3ajadax. YMETh MPHBOAUTH
NpEMephI TOAOGHBIX GUIYp B OKPYIKAIOIIEM MUDE.

[1oB30BATHCS TEOpEMaMU O IPOU3BE/IEHUM OTPE3KOB XOPA, O IIPOU3BENCHUN
OTpPE3KOB CEeKyIIUX, O KBaJpare KacaTelIbHOM.

[Tonp30BaThCs BEKTOpPaMH, MOHMMATh HX reoMeTpUYECKAi 1 (pU3HIecKuH
CMBICH, TPUMEHSTh WX B PEIICHMM TIEOMETPHHYCCKUX H (usuueckux 3anad.
[IpUMeHATH CKaIApHOE IPOU3BE/IEHHE BEKTOPOB AL HAXOXIEHUs IJIUH U YTTIOB.

ITonB30BaThCS METOJOM KOOpHWHAT Ha IUIOCKOCTH, IPUMEHATH €ro B
pelLIeHUH TeOMETPUIECKHX ¥ MPAKTHISCKUX 3a/at.

BiazeTh TMOHATHSAME [PABHIBHOTO MHOrOYTOJBHUKA, JJTMHBI OKPYXHOCTH,
JUTAHBL IYTH OKPYXHOCTH ¥ PajiiaHHOM MEpbl yIia, yMETh BBIYMCIIATH IJIOIIAE
kpyra ¥ ero 4acteif. [[puMeHATS MOy CHHbIE yMEHUA B NpaKTUYECKUX 3a/1a4ax.

Haxoauts ocd (WM LEHTPbI) CUMMETPHH duryp, NPUMEHSTH IBHKEHHUA
[JIOCKOCTH B IIPOCTEHIINX ClIydasX.

[IpuMeHs T [ONyYeHHbIC 3HAHMS Ha TPAKTHKE — CTPOWTH MaTeMaTHIeCKue
MOICHH I 3a1ad peabHOM XU3HU ¥ MTPOBOJIUTE COOTBETCTBYIOLIME BEIYACIICHWA
¢ IpUMeHeHHeM MOfoOWs M TPUTOHOMETPHHECKIX dyHKLyil (MONB3YyACH, THE
HE0BXOIMMO, KAIBKYJISTOPOM).
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