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[aHHBI KypC 0 MaTeMaTWKe OPHMEHTHPOBaH Ha IMpaKTUYecKUe 3a/laud U TIpeJCTaB/sieT
C000¥ Ba)KHBIH IT1ar B pa3BUTUN 00pa30BaTe/IbHOU CUCTeMBI. OH MOMOYKET YUeHHUKaM He TOJIbKO
OCBOMTb MaTeMaTHUeCKre HaBbIKH, HO U HAaYUUTHCS MIPUMEHSATh UX Ha MPAKTHKe, UTO SIBJSETCS
0Cc0OeHHO Ba)XKHBIM B COBPEMEHHOM MHpe. MaTeMaTHKa sIB/ISIeTCs HeOTheMJ/IEMOM UacTbIO Halllel
YKU3HU, U ee 3HaHWe U yMeHHe TIPUMeHSITb He0OX0JUMO /I/Isl pellleHrsi MHOTHX 3a/lau B Pa3/IMUHBIX
cdepax gesrenbHOCTU. Harpumep, B 3KOHOMUKe, (prHAHCAX, TEXHUKE, HAYKe U MHOTHX APYTHX
obmnactsix. Kpome TOro, maHHBIM KypC TIOMOKET Yy4YeHWKAaM pa3BUTh CBOe JIOTUYeCKoe U
TBOPYECKOE MBIIIIEHHE, UTO TaK)XKe SIB/ISIeTCS Ba’KHBIM HAaBLIKOM B COBPEMEHHOM Mupe. Begpb
cero/iHsi Bce Oosibliie U Gosbliie paboTofaTesnell LeHIT yMeHHe pellaTh HeCTaHZApTHbIE 3a/laull U
HaxXxoOZuTh  HeoObIUHbIe  pelleHWs.  [IpaKTUKO-ODUEHTHPOBAHHbIE  3a/laHUST  [IOJDKHBI
TIPUCYTCTBOBATh Ha MPOTSHKEHWH BCero o0pa3oBaTebHOTO IMpoLiecca B IIKOJIe, JO/DKHBI ObITh
TBODUECKMMH W HEOAHOTUITHBIMH, UTOOBI ydalldecs MOIJIM CaMOCTOSITe/TbHO HCKaTh
orNnTHUMasibHble Croco0bl WX pelieHUs. [Ipu 3TOM Ba)kKHO, UTOOBI 3alauul OBLIM Tpe/CTaB/IeHbI
10C/IeIOBaTe/IbHO, OT TIPOCTBIX K CJIOXKHBIM, UTOOBI ydaIlecss MOTJIM OCO3HAaHHO W HarJ/IsiIHO
yCBaMBaTh MaTepuart.

[TpUOpPUTETHBIMU T1e/IIMH O0YUEHHUS SB/ISIFOTCS:

— Tipoo/pKeHe (hOpMHUPOBaHUSI OCHOBHBIX MaTeMaTUUeCKUX TOHATHH (UKMC/I0, BEIMUMHA,
reoMeTpuueckasi ¢wurypa), o0OecreuuBarOIIUX TPEeMCTBEHHOCTh U TePCIEeKTUBHOCTb
MaTeMaTHueCKoro obpa3oBaHusi 00yJarouXCs;

— pa3BUTHe UWHTE/VIEKTya/lbHbIX M  TBOPUECKHMX CriocobHOcTelt  00ydJarouuxcs,
M03HaBaTe/IbHOM aKTHBHOCTH, UCC/IeZI0BAaTe/IbCKUX YMEHUH, MHTepeca K U3yUeHUI0 MaTeMaTHKY;

— TmofBefieHre 00yUaroIIUXCsl Ha JOCTYITHOM /IJIsl HUX YPOBHe K OCO3HAHWIO B3aWMOCBSI3U
MaTeMaTHKHU U OKPY’KaroIllero MUpa;

— ¢dopmupoBaHve  (QYHKI[MOHATbHOM  MaTeMaTMUeCKOW  TI'PaMOTHOCTH:  YMEHHSs
pacrio3HaBaTb MaTeMaTHUeCcKhe OOBEKThI B PpealbHbIX >KU3HEHHBIX CHUTYal[UsiX, TPHUMEHSTb
OCBOEHHble yMeHHs /i pelleHus] TPAaKTUKO-OPUEeHTHUPOBAHHBIX 3a/la4, WHTEepPIIPeTHPOBaTh
TOJTyueHHbIe Pe3y/IbTaThl U OL[EHUBATh UX Ha COOTBETCTBUE MPAKTUUECKOH CUTYaI[UH.

TakXe CTOUT OTMeTHTh, UTO JlaHHas TIporpamMma MoMOoKeT Gosiee KaueCTBEeHHO YUeHUKaM
MO/ArOTOBUTLCS K 9JK3aMeHYy To Marematuke B ¢opme OI'D. Benab 3aaHus Ha 3K3aMeHe
OpPMEHTHPOBaHbl Ha TIpaKTHYeCKWe 3aJlaud, U yYMeHUe pelllaTb Takue 3a7iauu Oy/leT SIBSITbCS
Ba)XHbIM TMPEMMYIIIECTBOM TPH Cjjaue 3K3aMeHa. HakoHell, UTo laHHasi TporpaMMa SIB/ISIeTCs
yacTeio 001ero TpeHZa B oOpa3oBaHWH, Korzia Bce Oosibille W OO/blile BHUMAHUS YZe/seTCs
NPAaKTUYeCKUM HaBbIKaM. KOT/Ia LIEHSITCS He TOJIbKO TeOPeTHUYeCKUe 3HAHMS, HO U MPAKTUUECKUe
HaBBIKH, KOTOPbIE MO>KHO TTPUMEHUTH B pabore.

[TporpamMMa Tpe/iCTaB/IsIeT CUCTEMY 3aHSATHM, HAllpaB/eHHbIX Ha (JOPMUPOBAHUE YMEHUS
HEeCTaH/JAPTHO MBIC/IUTh, aHA/IM3UPOBATh, COTIOCTABJISITh, [Ie/1aTh JIOTMUECKHe BBIBO/IBI.

AXTyabHOCTh MPOrpaMMbl COCTOMT B TOM, UTO OH HAIlpaB/ieH Ha paclIMpeHue 3HaHUH
o0yJaromuyxcsi 10 MaTeMaTHKe, DPa3BUTHE WX TEeOPETHUeCKOrO MBIIUIEHUS W JIOTHYeCKOU
Ky/JbTypbl. [IporpaMma BK/IFOUAaeT HOBBIE /i1 OOydarolMXCsl 3a/jaud, KOTOpbIE COJep)KaT
vHboOpMalMi0 MO pa3fenaMm U obecrieunBarOT Oosiee 0CO3HAHHOE BOCIIPUATHE YueOHOTO
MaTepuasia. TBOpUuecKHe 3a/laHus TI03BOJISIIOT pelllaTh MOCTAB/IeHHbBIE 3a/laUM U BbI3BaTh UHTEPEC
y 00yuarommxcsi, KayKAbIi CMOKeT paboTaTh B 30He CBOET0 O/MKaMilero pa3BUTHSI.

Ha wusyuenuwe yuebHOro Kypca «PellleHWe TMPaKTUKO-OPUEHTHPOBAHHBIX 3aflaHUN 10
MaTemaTuke» oTBoguTcs 51 uac: B 7-9 kaccax no 17 uacos B rog, (0,5 uaca B Heieso).

CO/JEPXXAHUE YYEBHOI'O KYPCA



HarypanbHble unc/ia 4 HYJ/Ib

HatypanbHoe uucno. Pspg HaTypanbhbix umcen. Uucio 0. M3o6paskeHHe HaTypanbHBIX
yyces TOYKaMU Ha KOOPAUHATHOW (YMC/IOBOM) TIPSIMOM.

[Mo3uLMoHHAsE cucTeMa CUMCIeHUs. PuMcKas Hymepalusi Kak TNpUMep HeTO3ULIMOHHOM
CUCTeMbI curcieHus. [lecsiTuuHas cCucTemMa CUMC/IeHUSI.

CpaBHeHHe HaTypa/bHBIX 4YWCesl, CpaBHEHWe HaTypa/lbHBIX urcesn ¢ HyaéM. CriocoObl
cpaBHeHust. OKpyT/ieHre HaTypalibHbIX UHCe.

Crno)xeHre HaTypabHBIX YKCeJT, CBOMCTBO HYJIs TIPY CJIO)KeHUU. BrlunTaHe Kak JelCTBHe,
oOpaTHOe C/IOKeHWI0. YMHOXKEHHe HaTypajbHBIX UHMCeJ, CBOMCTBA HY/IS U €AWHUIBI TIpU
yMHOKeHUH. [le/leHre Kak [efcTBHe, 0OpaTHOe YMHOXKeHHI0. KOMITOHEHThI JeMCTBUM, CBS3b
Mexxay HumHu. [IpoBepka pe3ynbTaTa apudMeTHueckoro elictBus. IlepemectuTrenbHOe U
coueTare/lbHOe CBOMCTBA (3aKOHBI) C/IOKEHWsSI U YMHOKEHUs], paclipefie/IuTe/ilbHOe CBOMCTBO
(3aKOH) YMHOKEHHUSI.

Wcnonb3oBanue OyKB f/is1 0003HaueHWs] HEM3BECTHOTO KOMITOHEHTa W 3aluCH CBOMCTB
apudmeTUUeCKUX /1eHCTBUM.

HenmuTenu v KpaTHbIE UKMC/Ia, Pa3/ioyKeHHe Ha MHOXKUTeMH. [IpocThie U cOCTaBHBbIE UHMC/IA.

[Ipu3sHaku genumocTH Ha 2, 5, 10, 3, 9. [lesieHre ¢ OCTaTKOM.

CrerleHb C HaTypaJbHBIM IIOKa3aTesjieM. 3aluCh YKCIa B BHE CYMMbI pa3psiiHbIX
ClaraeMbIXx.

YucnoBoe BbIpaKeHHWe. BbluncieHde 3HAueHW UWCIOBBIX BbIPaKEHUH, TIOPSIOK
BBITIOJIHEHUST  JleficTBUM. Vcmosb30BaHWe TIPU  BBIUKMCAEHUSX TepeMeCcTUTe/NbHOTO U
COUeTaTe/NIbHOTO CBOMCTB (3aKOHOB) CJI0XKEHMSI U YMHOJKEHUSI, pacIipe/ie/IMTe/IbHOTO CBOMCTBA
YMHOXXEHHUSI.

JIpoou

[TpencraBneHue o ApobM Kak criocobe 3amvcy yacTh BeTMuuHbl. OObIKHOBEHHBIE APOOH.
[TpaBubHBIE U HeTlpaBUIbHBIE ApoOu. CMelllaHHast Apo0b, TIpeJicTaB/ieHre CMelllaHHOW Apobu B
BUJIe HEINpPaBWIbHOH ApoOM M BbIZieJIeHWEe 1[eJIOM YacTH YKMC/Ia W3 HeNpaBUIBHOH /poOM.
V300paxkeHue [pobeit TOUKaMH Ha YHCIOBOM MpsiMoi. OCHOBHOe CBOKMCTBO ApoOu. CoKpallieHue
npob6eii. TIpuBeeHre qpobu K HOBoMY 3HaMeHares 0. CpaBHeHHe Jpo0eid.

CnoxxeHre W BbIUMTaHWe /IpoOeil. YMHO)KeHUe U fejieHWe Apobeli, B3auMHO oOpaTHbIe
Apobu. Haxo)KieHue yacTy 11eJ10T0 1 11eJIoro TI0 ero YacTHy.

Hecaruynasi 3anmuck gpobeid. TIpepcraBieHye AeCATUYHON ApoOU B BUZle OOBIKHOBEHHOM.
V300parkeHre [ecITUUHBIX Jpo0eli TOUKaMH Ha UUC/IOBOM TIpsiMoi. CpaBHEHHE [eCSITUUYHBIX
npobeti.

ApudmeTtrueckure 1eHCTBUS C JeCITUUHBIMU Jpo0siMu. OKpyTieHue eCITUUHBIX APOOeH.

ITos10)kuTEeTbHBIE U OTPHLIaTe/IbHbIE YHC/Ia

[Tono>kutenbHBIE U OTpULIaTe/bHbIE unca. Llebie uncia. Mogynb uncia, TeoMeTpryeckast
VHTepIipeTanust MoAy/as uucia. V3o0pakeHue umcen Ha KOODAMHATHOW TpsiMON. UMC/IOBbIe
npoMexxyTku. CpaBHeHMe uucesn. ApudMeTHUYeCcKHe [eMCTBUS C TIOJIOKUTENbHBIMU U
OTpHILIaTeTbHIMU YHCTaMHU.

[TpsimoyronbHasi CUCTeMa KOOpPAWHAT Ha T/I0CKOCTH. KoopAauHaThl TOUKM Ha IJIOCKOCTH,
abcrucca v opauHata. [TocTpoeHre Touek U GUTyp Ha KOOPAUHATHOM MJIOCKOCTH.

PereHne TeKCTOBBIX 3aiau

PemreHne TEKCTOBBIX 3a/lay apu(MeTHUeCKUM Criocobom. PerieHue noruueckux 3azad.
PerieHne 3a/jau riepeb0poM Bcex BO3MOXKHBIX BapMAHTOB. VICIionb30BaHMe TIPU pellleHrH 3aziau
TabJUI U CXeM.

PerieHuie 3a/jau, Co/ieprKalljuX 3aBUCUMOCTH, CBS3bIBAIOIIME BETMUHNHBI: CKOPOCTh, BpeMs,
paccTosiHue, 1jeHa, KOJMUeCTBO, CTOMMOCTb. EJMHUIIEI W3MepeHUs: Macchl, 00BEMa, IIeHBI,
pacCTOsTHUS, BpeMeHH, CKOPOCTH. CBsI3b MeX/Y eIMHUALIAMH U3MePeHUsI KaXKJ0 BeJTMUUHBI.

PernreHre OCHOBHBIX 3a/la4 Ha J[poOu.



I[NpescTaBneHye JaHHBIX B BU/le TabJIMLl, CTOJI0UYATBIX JUarpaMMm.

Harnspnas reomerpus

HarnspHele npefcraBieHys o pUrypax Ha IJIOCKOCTH: TOYKA, IpsiMasi, OTpPe30K, JIy4, yroJ,
JIOMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KpYyr. YTou. [IpsmMol, OCTpeId, TYIOM U pa3BEPHYTHIN
YIJIBL

[nvHa oTpe3ka, MeTpUYyecKue eJWHMLbI /UIMHBL. [I7MHA JIOMaHOW, IepumeTp
MHOI0yT0/IbHUKA. VI3MepeHre U TOCTPOeHHe YIJIOB C ITOMOILBIO TPAHCIIOPTHPA.

HarnsHele nipefictaBieHys o (purypax Ha MJIOCKOCTH: MHOTOYTOJIbHUK, MPSIMOYTO/IbHUK,
KBaJjpaT, TPeyroybHUK, O PaBeHCTBe (PUTYP.

N3o6pakeHue (uryp, B TOM uKcie Ha Kiaetyatod Oymare. [Toctpoenre kKoHbuUrypanuii u3
yacTel TIpsIMOM, OKPYKHOCTH Ha HeJTMHOBAHHOM W KyleTyaToi Oymare. Vcriosb3oBaHue CBOWMCTB
CTOPOH U YIJIOB IIPSIMOYTO/IbHUKA, KBaZipaTa.

[Tnowazab NpsIMOYro/bHUKA ¥ MHOTOYIO/IbHUKOB, COCTaB/IeHHbIX U3 MPSIMOYTOJIbHUKOB, B
TOM umciie GUryp, n300pakKEHHBIX Ha K/leTuaToi Oymare. EQMHULBI 13MepeHUs M0 Iu.

HarnsgHele mnpepicTaBieHHss O  MPOCTPAHCTBEHHBIX — (uUrypax:  IPSAMOYIOJIbHBIN
napasiziesienunes, KyO, MHOTOTpaHHMKH. V300pakeHWe TMPOCTEHIINX MHOTOTDAaHHUKOB.
Pa3BépTku Kyba u mapasenenurnesa. Co3zjaHve Mojeneii MHOrOrpaHHMKOB (13 Oymary,
TIPOBOJIOKM, NIJIaCTU/IMHA U JPYTUX MaTepuasioB).

O61BEM NPSIMOYTOBHOTO Mapasienenuriesa, Kyba. EauHuIb1 u3mepeHusi 06bEMa.

BykBeHHbIe BbIpaXKeHHs

[TpumMeHeHue OYKB AJIsi 3alTMCU MaTeMaTHUUeCKUX BhIpaKeHUH U TIpeyioykeHui. CBOMCTBa
apudmMeTHueckux JedcTBuil. BykBeHHble BbIpakKeHHsI U UMC/IOBbIe TO/CTAaHOBKU. ByKBeHHbIe
paBeHCTBA, HaxO)KJeHUe HeW3BeCTHOro KOMIIOHeHTa. Popmysbl, (opMysbl MepumeTrpa U
TJIOL[A/IU TIPSIMOYTO/TBHUKA, KBaZipaTa, 00bEéMa napasiesenure/a 1 Kyoa.

Anrebpanuyeckue BbIpa)KeHHUS

[TepemeHHble, YMC/IOBOe 3HauyeHWe BbIpaXKeHUs C mNepeMeHHOW. JlomycThMble 3HaueHus
nepeMeHHbIX. [Ipe/icTaBieHue 3aBUCHMOCTH MeXKy BeJIMUMHaMU B BUJe (POPMYJIBL.

Beruriciienusi mo ¢opmysiam. IIpeobpa3oBaHue OyKBEHHBIX BBIPa)KEHHH, TOXIECTBEHHO
paBHbIE BbIpa)KEHHUsl, TIpaBW/a NpeoOpa3oBaHUsl CYMM U TIPOM3BeJeHUM, TMpaBWia PacKpbITHsS
CcKOOOK U rpuBe/ieHUs TT0JJ0OHBIX ClaraeMbIX.

CBoiicTBa CTeNeHU C HaTypa/lbHbIM TI0Ka3aTesIeM.

OpHousleHbl U MHOTrou/ieHbl. CTerneHb MHOrouieHa. Crio)keHUe, BbIUMTAHHE, YMHOXKEHHUE
MHOrousieHoB. PopMy/ibl COKpAI|EHHOTO YMHOKEHMs: KBaJpaT CyMMbl M KBaJpaT pa3sHOCTH.
dopmyra pa3HOCTU KBaZipaToB. Pa3no)keHrie MHOTOU/IEHOB HA MHOKHTEIH.

YpaBHeHMs ¥ HepaBeHCTBA

YpaBHeHUWe, KOPeHb YpaBHEHHs], TpaBuia MpeoOpa3oBaHUsl ypaBHEHUs], pAaBHOCUIBHOCTh
YPaBHEHUM.

JIuHellHOe ypaBHeHMe C OJHOU IepeMeHHOM, YMC/I0 KOpPHeM JIMHeHHOro YypaBHEeHWUS,
pellleHMe JIMHeNHbIX ypaBHeHMM. CoOCTaB/eHUe ypaBHEHMM [0 YC/IOBMIO 3afiauu. PereHue
TeKCTOBBIX 3a/ja4 C IOMOILIbIO YpaBHEHUM.

JIuHeliHOe ypaBHeHHe C [ByMsl IlepeMeHHbIMU U ero rpaduk. Cucrema JBYX JMHEHWHBIX
YPaBHEHWI C JBYMsI TepeMeHHbIMHU. PellleHHWe CHCTeM ypaBHEHW CMOCOOOM TO/ICTAHOBKH.
[Tprmeps! pellieHUs TEKCTOBBIX 3a/jau C OMOILbIO CUCTEM yYpaBHEHHH.

DyHKIUHU

Koopgunara Touku Ha npsMou. UucioBble NPOMEXYTKHA. PaccTosiHMe mexzay [AByMs
TOYKaMH KOOPAUHATHOM TIPSIMOIA.

[psimoyronbHasi cucrteMa KoopzauHat, ocu Ox m Oy. AGcuycca ¥ opAMHATa TOUKU Ha
KOOP/IMHATHOM TyIocKoCTU. [IpuMepbl TpadukoB, 3a/jaHHbIX (opmysnamu. UteHue rpadukoB
peanbHbIX 3aBUcuMOcTeil. [Tonsithe pyHkumu. I'paduk pyHkimu. CBoiicTBa GyHKLMI.

JluneiiHasg ¢ynkuus, eé rpaduk. ['paduk Pynkumu y = [x|. ['paduueckoe pereHue
JIMHEUHBIX YPaBHEHWH U CUCTEM JIMHEWHBIX YPaBHEHUU.



I'eomeTpuueckue cBefeHus

HauanbHble noHATUA reomeTpuu. Touka, mpsmas, OTpe3OK, Jyd. YTos. Bujel yrios.
BeprukanbHble W CMexXHble  yriibl.  buccektpuca yria. JlomaHasi, MHOTOYTOJIbHUK.
[TapanienbHOCTb U NeprIeHAUKY/IPHOCTD MIPSMBIX.

CuMMeTpuuHble pUrypbl. OCHOBHbIE CBOMCTBA 0CEeBOM cUMMeTpUU. [Ipumepbl cuMMeTpun
B OKpy’KaroleM Mupe.

OcCHOBHBIE [TOCTPOEHHUS C IOMOLLIBIO LIMPKYJ/Isl U TMHeWKU. TpeyronbHUK. BeicoTa, MejuaHa,
OucceKkTpHCa, UX CBOMCTBA.

PaBHOOGe/ipeHHBIN 1 paBHOCTOPOHHUI TPeyrobHUKU. HepaBeHCTBO Tpeyro/ibHUKa.

CBolicTBA ¥ TIpU3HAaKM paBHOOEJPEHHOrO TpeyrojbHUKA. [IpyW3HaKuM paBeHCTBa
TPeyroJIbHUKOB.

CBoCTBa U NMpU3HAaKW Iapasule/bHbIX NpsMbIX. Cymma yrjioB TpeyrojbHUKa. BHemHue
YIJIbl TPEYTO/IbHYKA.

[TpssmoyronbHbIN TpeyrosbHUK. CBOMCTBO MeJMaHbl IMPSMOYIOJbHOIO TPeyrobHUKA,
NpOBeJEHHONM K rumnoreHy3e. IIpy3HakKu paBeHCTBAa TMPSIMOYTO/IbHBIX TPEYroJbHUKOB.
[TpssMOyTO/BHBIN TPEYro/IbHUK C yriaoM B 30°.

HepaBeHcTBa B reoMeTpUM: HepaBeHCTBO TPeYrojibHMKA, HEPABEHCTBO O JJIMHE JIOMaHOM,
TeopeMa 0 OosbliieM yrjie U 60JIbILel CTOPOHe TpeyroybHUKa. [lepreHANKy/Isip ¥ HaK/IOHHas!.

l'eomeTprueckoe MecTo Touek. buccekTpuca yria U cepeAUHHbIM TMepPreHAUKYJSD K
OTpe3KYy KaK reomMeTpuyecKue MecTa TOueK.

OKpY)XHOCTb U KpYI, XOpJa W [JuaMeTp, UX CBOMCTBa. B3aWMHOe pacrosoeHue
OKPY>KHOCTH U npsimoid. KacartenibHasi ¥ ceKyliias K OKpy>KHOCTH. OKpY>KHOCTb, BIMCAHHAs B YTOJI.
BrircanHast 1 onvcaHHasi OKPY>KHOCTU TPeyro/ibHUKaA.

IVIAHUPYEMBIE PE3YJ/IbTATBI

JIMHHOCTHBIE PE3YJ/IBTATBI

JINUHOCTHBIE pe3y/bTaThl OCBOEHHSI TIPOrPaMMbI yueOHOTO Kypca «PelieHue MpaKTHKO-
OPMEHTHPOBAHHBIX 3a/]JaHUM 110 MaTeEMaTUKe» XapaKTePU3YHOTCS:

1) narpuoTHUYeCcKoe BOCIIUTAaHHE:

MpOSIB/IEHWEM MHTepeca K TIPOLUIOMY U HACTOAIIEMY POCCUHCKOW MaTeMaTHKH,
I[EHHOCTHBIM OTHOIIIEHHEM K JIOCTH)KEHHSIM POCCUHMCKHMX MaTeMaTHKOB M POCCHHCKOU
MaTeMaTHYeCKOM IIIKOJIbI, K MCTO/Ib30BaHUI0 3TUX JOCTH)KEHUH B IPYTUX HayKax U MPUK/IaZHbIX
cohepax;

2) rpakJaHCKoe U JyXOBHO-HPABCTBeHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJTHEHHUIO O0SI3aHHOCTEM TpaK[aHWHA W peajv3alid ero Ipas,
Mpe/ICTAaB/IEHMEM O MaTeMaTHUYeCKUX OCHOBaxX (YHKIIMOHHUPOBAHUS Ppa3/IMUHBIX CTPYKTYD,
SIBJIEHWH, TPOLIeAYP TPakJAaHCKOro o0IecTBa (Harpumep, BLIOOPHI, OMPOChI), TOTOBHOCTBIO K
00CY)KJIEHHIO STHUeCKUX Mpo0/ieM, CBSI3aHHBIX C TMPAKTUUYECKUM TPUMEHEHUEM [O0CTHKEHUH
HayKH, 0CO3HAaHHWEM Ba)KHOCTH MOPaIbHO-3THUECKHX TTPUHIUTIOB B IeATEIbHOCTH YUEHOTO;

3) TpyAoBOe BoCIUTaHKE:

YCTQHOBKOW Ha aKTMBHOE YYaCTHe B peIleHUM TMPaKTHUeCKUX 3a/jau MaTeMaTHUeCKOM
Harpap/eHHOCTH, 0CO3HAaHKEM Ba)XKHOCTH MaTeMaTHUeCKOro 0O0pa30BaHMsl Ha MPOTSHKEHUU BCeH
JKU3HH [I7Is YCIIeIIHOW TIpodeCCHOHANbHOMN [1eITeJTbHOCTH U Pa3BUTHEM HEOOXOAUMbBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM U TOCTPOEHHEM WHJUBH/ya/JbHONW TpAaeKTOPUM 00Opa3oBaHHs U
JKU3HEHHBIX TJIAHOB C YYETOM JIMUHBIX HHTEPECOB U 00IIIeCTBEHHBIX TTOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CNOCOOHOCTBI0 K 3MOI[MOHA/ILHOMY W 3CTeTHUECKOMY BOCIPHATHIO MaTeMaTHUeCKUX
00BEKTOB, 3a/1a4, PeIlIeHNH, pacCyKIeHHIH, YMEHHUIO BU/IeTh MaTeMaTHUeCK1e 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTH HAayYHOr0 MMO3HAHHUS:



OpHeHTal[ell B JleATe/IbHOCTH Ha COBPEMEHHYI0 CUCTeMYy HayuHbIX TIpe/icTaBieHud 00
OCHOBHBIX 3aKOHOMEDHOCTSIX pPAa3BUTHs Ue/IOBeKa, TPUPOAbI U 00IecTBa, TOHUMaHUEM
MaTeMaTHueCKOW HayKu Kak cdepbl 4e/ioBeueCKOW [lesTe/IbHOCTH, STalloB eé pa3BUTUSl U
3HAUMMOCTH [I/Is1 Pa3BUTHS LIMBUIM3AL[MH, OB/IaJileHUeM SI3bIKOM MaTeMaTUKU U MaTeMaTUueCKou
Ky/JbTypOH KaK CpeJCTBOM T[I03HAaHWUs MHUpA, OBJaZieHWeM TPOCTeMIIMMU HaBbIKaMU
WCCIIeloBaTe/IbCKOU JiesITelIbHOCTH;

6) ¢usnueckoe BocnuTaHue, GopMUpPOBaHME KY/IbTYPhI 3J0POBbS U IMOI[HOHA/ILHOI0
01aromosTyums:

TOTOBHOCTBIO TIPUMEHSITh MaTeMaTHueCKre 3HaHWsI B UHTepecaxX CBOeT0 3710POBbSI, BeJleHUsI
3[0poBOrO 00pa3sa >KU3HH (340pOBOe MHUTaHWe, COATAaHCUPOBAHHBIN PEKUM 3aHATHUN U OTAbBIXA,
perynsipHasi (pusrueckasi akTUBHOCTb), CPOPMHUPOBAHHOCTBIO HaBbIKa ped/ieKCUM, MpU3HaHUeM
CBOETO TpaBa Ha OIMOKY ¥ TAaKOTO Ke IpaBa IPyroro 4eaoBeKa;

7) 3K0JIOrHUYeCKOoe BOCIIUTaHHE:

OpHeHTal[iel Ha MpPUMeHeHWe MaTeMaTHUeCKUX 3HaHWH [/ pellieHus 3a7iau B 00/acTu
COXPaHHOCTH OKpY)Karollled cpepbl, TUIAHUPDOBAaHUS TIOCTYIIKOB M OLIEHKH WX BO3MOXXHBIX
TIOC/IeZICTBUM /711 OKPY>KaroIllel Cpefibl, 0CO3HAHKEM TJI00AJBHOTO XapaKTepa 3KOJIOTHUeCKHX
npobJieM U TyTeid UX pellieHus;

8) aganTanus K U3MEHSIOIUMCS YC/IOBHAM COLHA/IHHONM M PUPO/IHON Cpefbl:

TOTOBHOCTBIO K [IeHICTBUSM B YCJIOBUSIX HEOTIPe/|e/IEHHOCTH, TIOBBILIEHUIO YPOBHSI CBOEU
KOMITeTeHTHOCTH Uepe3 MPAKTUUeCKYI0 JesiTe/IbHOCTh, B TOM UMC/ie YMeHUe YUUThCS Y IPYruX
nrofield, mpruobpeTaTh B COBMECTHOU JieSITe/TbHOCTU HOBBIE 3HAHWSI, HABBIKU U KOMIIETEHIINU U3
OTIbITa IPYTHX;

Heo0X0AUMOCTEI0 B (POPMHUPOBAaHUM HOBBIX 3HaHWM, B TOM 4Kc/e (OPMy/IMPOBaTh HEH,
TIOHSATHSI, TUMOTE3bl 00 00BEKTaX W SIBJIEHUSIX, B TOM UKC/e paHee HeW3BEeCTHBIX, OCO3HABaTh
JeGULUThI COOCTBEHHBIX 3HAHUM M KOMITETEHTHOCTEH, TIJTaHUPOBaTh CBOE Pa3BUTHE;

CTMOCOOHOCTBIO 0CO3HABATh CTPECCOBYIO CUTYAL[UIO, BOCIIPUHUMATh CTPECCOBYIO CHUTYALIUIO
Kak BBI30B, TPeOYIOIMM KOHTPMep, KOPPEeKTUPOBaTh TPUHHMMaeMble DelleHUs W AelCTBUS,
(hopmynpoBaTh U OLleHUBAaTh PUCKHU U TIOC/e/ICTBHUSA, (HOPMHUPOBATh OTIBIT.

METAIIPEJAMETHBIE PE3YJ/IbTATBI

ITo3HaBaTe/IbHbIE YHUBEPCA/IbHBIE YUeOHbIe AeiiCTBUSA

Ba3oBble 1oruuyeckue JeNCTBUSA:

® BBIAB/SATh M XapaKTepPU30BaTh CYIeCTBEHHbIE TPU3HAKK MaTeMaTHUeCKUX OOBEKTOB,
TOHATUM, OTHOLIEHUM MeXAYy TIOHATUSMU, (OPMy/NIUpOBaTh ONpeJesieHrss  TOHSTUM,
yCTaHaB/IMBaTh CYIIECTBEHHBIM TPU3HAK KIacCM(UKALMM, OCHOBaHUS [ 0000IeHus U
CpaBHeHUsl, KpUTepUX NPOBOAUMOrO aHa/ln3a;

e BOCIIPUHMMAaTh, (JOPMY/IMPOBaTh U TPeoOpa30BbIBaTh CY)KIEHUS: yTBEPAWUTE/bHbIE W
oTpHljaTe/ibHbIe, e IMHUUHbIE, YaCTHBIEe U 00I1[1e, YC/IOBHBIE;

® BLISIB/ISTH MaTeMaTUueCKre 3aKOHOMEePHOCTH, B3aUMOCBSI3U 1 MPOTHUBOpeurs B (hakTax,
JAHHbIX, HAOMIONEHUSIX W  YTBEPXKAEHUAX, TIpejjiaraTb KPUTEPUH Il BBIABJIEHUS
3aKOHOMEpPHOCTeW ¥ MPOTUBOPEUNi;

e JleflaTh BbIBOJBI C WCIO/b30BaHUEM 3aKOHOB JIOTWKH, A€AYKTUBHBIX U UHAYKTUBHBIX
YMO3aK/IF0UeHUM, YMO3aK/IF0UeHU 10 aHa/I0THY;

e pa3bupath /J0Ka3aTebCTBa MaTeMaTUUECKUX YTBeP)KIeHUH (TIpsIMbIe U OT TPOTHUBHOTO),
TPOBOJUTH CAMOCTOSITE/TbHO HEC/IOXKHBIE I0Ka3aTe/TbCTBa MaTeMaTUUeCKUX (hakToB, BbICTPAaBaTh
aprymeHTaldi0, TIPUBOJUTh TIpUMEePbl W KOHTPIIPUMEphbl, OOOCHOBLIBATH COOCTBEHHbBIE
pacCyx/1eHus;

e BbIOMpaTh Crocob pelieHusi yueOHOM 3ajauM (CpaBHHMBaTh HECKOJBKO BapHaHTOB
pellieHusi, BbIOMpaTh Haubosiee TIOAXOJAIIMM C YYETOM CAMOCTOSITE/TbHO —BBIJeTeHHBIX
KpUTEpHEB).



Ba3oBble ucciiejoBaTe/1bCKUe J1eiCTBHUA:

® WCIIO/Ib30BaTh  BOTPOCHI  KAaK  HWCC/Ie/IOBAaTe/bCKUM ~ WHCTPYMEHT  ITO3HaHWS,
(hopMynMpoBaTh BOMPOCH], (UKCUPYIOLMEe TPOTHBOpeUre, TIPOOIeMy, CaMOCTOSITe/bHO
yCTaHaB/IMBaTh UCKOMOE U JJaHHOe, ()OPMHUPOBATh THUIIOTE3Y, apI'yMEHTUPOBATh CBOKO TO3UIIHIO,
MHeHHUe;

e TIPOBOJWTHL IO CaMOCTOSITEJIbBHO COCTAaB/IEHHOMY TIIaHY HECTOXKHBIM SKCIIEPUMEHT,
HeDOJIbIlIOe MCC/IeIOBAaHME TI0 YCTAHOBJEHWIO OCOOEHHOCTeH MaTeMaTH4ecKoro OOBeKTa,
3aBHUCUMOCTEHN 00bEKTOB MEX/y COOOM;

® CaMOCTOSTeBHO (hOpMyTUPOBaTh 000OIIIEHUS U BBIBO/IbI TI0 pe3y/ibTaTaM ITPOBeIEHHOTO
Ha0JTIO/IeHs1, UCC/IeZIOBaHUs, OLIEHUBaTh JIOCTOBEPHOCTDb TIOJTYYeHHBIX Pe3y/IbTaToB, BHIBO/IOB U
060011[eH1T;

e TIPOTrHO3MPOBATh BO3MOXKHOE Pa3BUTHE TIPOIIECCa, a TaKXKe BBIBUTATh IPe/T0/I0KEHHS
0 €ro pa3BUTHH B HOBBIX yC/IOBUSIX.

Pab6ora c undopmariueit:

® BBIAB/IATh HEIOCTaTOUYHOCTh U HM30BITOYHOCTb MH(OpPMAI[UH, AaHHBIX, HEOOXOIUMBIX
JUIS PeIeHusT 3a7iaui;

e BBIOMpaTh, AHAM3UPOBATh, CUCTEMATU3UPOBATH W WHTEPIPETHPOBATh WH(MOPMAIIHIO
pa3/IMYHbIX BUZOB U GOPM TTpeJCTaB/IeHNUS;

e BbIOMpaTh (hOpMy TpeZicTaB/IeHUss MHPOPMAIIUK U WUTFOCTPUPOBATh pelllaeMble 3aJauu
CcXeMaMH, AAMarpaMMaMu, HHOM rpadukoii ¥ uX KOMOMHALIUSIMU;

e OIL[eHWBAThb HAIEKHOCTb MH(MOPMAIUKM TI0 KPUTEPHUSM, TIPeJIOKEHHBIM YUUTe/eM WIn
chOopMYMPOBAHHBIM CAMOCTOSITE/TLHO.

KoMMyHHKaTHBHBIe yHUBepca/ibHbIe yueOHbIe AeHCTBHA:

e BOCIIPUHMMATh U (POPMY/IMPOBaTh CY>KJEHHSI B COOTBETCTBUM C YCJIOBUSIMU U LIEJISIMU
o0I1IeHus1, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX M MUCbMEHHBIX
TeKCTaX, JaBaTh IMOSICHEHUS 10 XO/1y PellleHus 3a/jaui, KOMMEeHTHPOBATh MO/TyYeHHbIN pe3y/ibTarT;

e B X0/le 00CY)KIeHHUs 3alaBaTh BOIIPOCHI MO CYILECTBY 00CY>K/aeMOi TeMbl, IPO0IeMbI,
pelllaeMoi 3a/lauu, BbICKA3bIBaTh W/EM, HalleJIeHHbIe Ha TMOMCK PEeIleHHs], COMOCTaB/IsITh CBOU
CYXKZIEHUSI C CY)KIEHHSIMU OPYTUX YYaCTHUKOB AMasora, 0OHapy>KWBaTh pa3jduvie W CXOZCTBO
MO3ULIUI, B KOPPEKTHOM (hopMe (popMy/IUpPOBaTh pa3HOIIACUsi, CBOU BO3PaXKeHUS;

® TIpe/ICTaB/IATh Pe3yJ/bTaThl PellleHUs 3aZiaud, SKCTIepUMeHTa, UCC/IeloBaHus, TIPOeKTa,
CaMOCTOSITe/IbHO BbIOMPATh JOPMAT BBICTYTUIEHUS C YUETOM 3a/au Mpe3eHTaluy U 0COOeHHOCTel
ayJUTOpUH;

® TIOHWMAThb Y UCTIO0/Ib30BaTh NTPeUMYITeCTBa KOMaHAHOM U UHAWBU/yalbHOM PabOThI TpH
pellleHnH yueOHBIX MaTeMaTUUeCKUX 3a/1ay;

e TPUHUMATh 1]eJIb COBMECTHOH /1esTe/IbHOCTH, TJIAHUPOBATh OPraHU3aI|ii0 COBMECTHOU
paboThI, pacripesiensiTh BUbl paboT, 0roBapuBaThCs, 00CY>KJaTh MPOLIECC U pe3y/IbTaT paboThl,
0060011]aTh MHEHHS] HECKOTBKUX JIFO/IeH;

® YYacTBOBATb B IPYMITOBBIX (hopMax paboThl (06CyKeHusi, 00MeH MHEHUSIMHA, MO3TOBbIE
IITYPMbI W JPYTHE), BBITIOJHATh CBOIO YaCTh PabOThI M KOOPAWHUPOBATb CBOU [I€HCTBUS C
JPYTUMH ujieHaMM KOMaH/bl, OLIeHHBaTh KaueCTBO CBOEro BK/aZa B OOIIMM TPOAYKT IIO
KpUTepHsM, C(hOPMY/TMPOBAHHBIM YUaCTHUKAMH B3aUMOZEHCTBUSI.

Pery/isiTUBHBbIE YHUBEpPCa/IbHbIE yUueOHbIE AelCTBUSA

Camoopranusanus:

® (CAMOCTOSITeJIbHO COCTaB/ISAThb IJIaH, aArOPUTM peIleHusl 3ajaud (WX ero 4YacTh),
BbIOMpATh CIIOCOO peIlleHrsl C YUYETOM HUMEIOIUXCS PeCYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTUPOBAaTh ¥ KOPPEKTHUPOBATb BAPUAHThI PEIIEHUH C yUETOM HOBOUM MH(MOPMALIUH.

CaMOKOHTPO/1b, SMOLIUOHA/IbHBIN UHTE/I/IEKT:

e B/ajZieTb CIoco0aMyu CaMOTIPOBEPKH, CAaMOKOHTPOJISI MPOLiecca M pe3ysbTaTa pelieHUs
MaTemMaTHUUYeCKOU 3a/lauu;



e T[peJBUIETb TPYAHOCTH, KOTOPbIe MOTYT BO3HMKHYTbH IPH PEIEeHUU 33/jaud, BHOCHTh
KODPEKTHBBI B [IeATEJILHOCTh Ha OCHOBE HOBBIX OOCTOSIT€NILCTB, HaAMW/IEHHBIX OIIHMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

e OIl[eHUBAaTb COOTBETCTBUE Pe3y/bTaTa [esiTe/IbHOCTH TIOCTAB/IEHHOM I1eJTH M YCJIOBUSM,
0OBSICHATD TIPUUWHBI JOCTY)KEHUS WK HEJOCTKEHUS 11811, HaXOUTh OIIMOKY, aBaTh OLI€HKY
TIPUOOPETEHHOMY OITBITY.

IMPEJMETHBIE PE3YJ/IbTATbHI

Uuc/ia 1 BBIYUC/IEHUA

[ToHUMaTh M TIPaBUIBHO YIOTPeOJISITH TEPMHUHBI, CB3aHHbIE C HATypaJbHBIMU UKC/IaMH,
0OBIKHOBEHHBIMH U JIECITUUHBIMU IPOOSIMH.

CpaBHUBaTh ¥ YIOpPSI0UMBAaTh HAaTypasbHble YMC/a, CPABHUBATh B MPOCTEMILINX C/Iydasx
0OBIKHOBEHHBIE [POOU, AeCATUUHBIE IPOOH.

COOTHOCUTH TOUKY Ha KOOPJIMHATHOM (UMC/IOBOM) TIPSIMOM C COOTBETCTBYHOIIIUM €M UHC/IOM
1 u300pakaTh HaTypasibHbIE UMC/la TOUKAaMH Ha KOOPAMHATHOMN (UMC/IOBOM) TTPSIMOIA.

BoImonHATh apudMeTryeckre elCTBUSI C HAaTypaJbHBIMU UHC/IaMH, C 0OBIKHOBEHHBIMU
JIpo0sSIMY B MIPOCTEHIINX CTydasix.

BbInosiHATE MpOBepKYy, MPUKUAKY pe3y/bTaTa BbluMcaeHW. OKpYIJIATb HaTypasibHble
YyHuCsa.

3HaTh U TIOHMMaTh TEPMHUHBI, CBSI3aHHBIE C PA3/TMYHBIMHM BHUJAMH UHCE M CIIOCO0aMU WX
3arMcH, MepexouTh (eC/Iv 3TO BO3MOXKHO) OT O/JHOU (DOPMBI 3arvCH UKca K IpYTrou.

CpaBHMBaTh W YIIOPSZIOUMBATL Iie/ible UYKC/Ia, OOBIKHOBEHHble U [eCITUUHbIe [po0u,
CpPaBHUBATh UMCJ/Ia OJHOTO U Pa3HbIX 3HAKOB.

BbimosiHsATE, coueTasi yCTHble M TMHUCbMEHHble TIDUEMBI, apudMeTHUecKue JeNCTBUSI C
HaTypaJbHBIMM W LebLIMM YWC/IaMH, OOBIKHOBEHHBIMH U  JECATUYHBIMH  JIPOOSIMH,
TI0JIOKUTETbHBIMU M OTPULIATeTbHBIMA YU C/IaMHU.

BbIuMcasiTh 3HaUeHUs UMCIOBLIX BbIPA’KeHUH, BBIMOHATh MPUKU/KY U OLIEHKY pe3y/bTaTa
BBIUMC/IEHWM, BBITIOJHATh TIpeoOpa30BaHUSI UMC/IOBBIX BBIDa)KEHHWM Ha OCHOBE CBOWCTB
apudmMeTUUeCKUX 1eHCTBUM.

COOTHOCUTH TOYKY Ha KOODAMHATHOW TMPSIMOM C COOTBETCTBYIOLMM €W YUCIOM U
n300pakaTh YMC/la TOUKAMH Ha KOOPAMHATHOMN MPSIMOM, HAXOUTb MO/TY/Tb UKC/Ia.

COOTHOCUTb TOYKM B TMPSMOYTOJILHOM CUCTeMe KOOpPJMHAT C KOOpJAWHATaMH 3TOM TOUKHU.
OKpyT/STh 1e/Ible UKC/Ia U JeCATHUHbIE P00, HAXOAUTD TIPUOJIMIKEHUST UHCeT.

PenieHye TeKCTOBBIX 3aa4

Periath TeKCTOBBIE 3a/lau apu(MeTHUeCKUM CITIOCOO0M U C TIOMOIIbI) OPraHKW30BaHHOTO
KOHEeUHOro repebopa BceX BO3MOKHBIX BADUAHTOB.

Pemmath 3aiaum, coziepykaiiiie 3aBUCUMOCTH, CBSI3bIBAlOIINe BeJIMUMHBI: CKOPOCTh, BpeMs,
paccTosiHue, 1ieHa, KOJIMYeCcTBO, CTOMMOCTb.

Vcrnonb3oBaTh KpaTKWe 3amuCH, CXeMbl, Tab/uIipl, 0003HAaUeHHsI TIPY peIIeHWH 3a/ad.
[Tosib30BaThCs OCHOBHBIMU €JWHUWIIAMU H3MepeHUs: 11eHbl, MacChl, PACCTOSTHUSI, BpEMEHH,

CKODOCTH, BbIpa)kKaTh OJJHU eJUHULIbI BeJIMUKHBI Uuepes3 JIpyrue.

V3BnekaTb, aHa/lM3UpOBaTh, OLleHWBAaTh MH(OPMaLMIO, TIpe/CTaB/IeHHY0 B Tabsuie, Ha
cTonbyaToi AuarpaMmme, WHTEPIPETHUPOBATh TPEe/CTaBIeHHbIE aHHBbIE, UCIO/IH30BaTh JAHHBIE
TIPU pellieHry 3a7iau.

HarnspHas reomerpus

[Tosib30BaThCs TeOMETPUUYECKMMM TIOHATHSMU: TOUKa, MpsMasi, OTPe30K, JIiyd, YroJ,
MHOTOYTO/TbHUK, OKPY>KHOCTb, KPYT.

[TpuBOUTE TIpUMEPhI OOBEKTOB OKDPYXKAIOIIEr0 MHpa, UMEIIUX (opMy H3yUeHHBIX
reoMeTpuuecKrx (puryp.

Vcnosp30BaTh TEPMMHOJIOTHIO, CBSI3aHHYKD C yrjaMu: BeplLIMHA, CTOpPOHA, C
MHOTOYTO/IbHUKaMH: yroJi, BepIliiHa, CTOPOHA, AUaroHasib, C OKPY>KHOCTBIO: pajinycC, JuameTp,



L[eHTp.

N300pakaTh U3yueHHbIe reoMeTpruUecKre (pUrypbl Ha HeJTMHOBAHHOM U K/leTyaTor Oymare
C MOMOLIBIO LIUPKYJISA Y JINHEHKU.

HaxoauTh [A/MHBI OTPE3KOB HENOCPeJCTBEHHBIM H3MepeHHeM C IOMOIIBI0 JIMHEHKH,
CTPOUTB OTPEe3KU 3a/laHHOM /IJIMHBI; CTPOUTH OKPY>KHOCTH 3a/JaHHOT'0 pailyca.

Vcnosib30BaTh CBOMCTBA CTOPOH U YIVIOB NPSIMOYTO/IbHUKA, KBaJpaTa J/Isl UX NIOCTPOeHuS,
BBIUMC/IEHU [UIOLaU U ITlepumMeTpa.

BbIuncisTe nepuMeTp Y IUIOLA/b KBaJpara, NMpSIMOYrojbHUKA, (PUTYp, COCTAaBIEHHBIX U3
NPSIMOYTO/TbHUKOB, B TOM UHc/Ie GUTYp, U300pa’kEéHHBIX Ha K/1eTuaToil Oymare.

[Tonb30BaTbCd OCHOBHBIMM METPUYECKUMHU eUHUL[AMUA K3MepeHUs [JIMHBI, IUIOLA/Iu;
BbIp&KaTh OZJHU €[JMHULIbl Be/IMUMHBI Uyepes Jpyrue.

Pacrio3HaBath Mapasuiesienurefi, Kyb, MCIO/Nb30BaTh TEPMUHOJIOTHIO: BepIlNHA, pebpo,
rpaHb, U3MepeHUs], HAXOAUTh U3MepeHUs Nlapasiiernenuresa, Kyoa.

Beruncnare 00béM Kyba, mapasenenurnesa Mo 3afaHHBIM HW3MEPeHUsIM, T0JTb30BaThCS
eJMHUL[aMU U3MepeHHsi 00béMa.

PeriaTte Hec/10kKHBIE 3a/jlauyM Ha M3MepeHHe reOMeTPUYeCKUX Be/JIMUMH B IPaKTUYeCKUX
CUTYyaLUsIX.

YucnoBble U 0yKBeHHbIe BHIPKEHHS

[Tonnmaths U yrnoTpebOnATh TePMUHBI, CBSI3aHHbIE C 3aMKChIO CTeTIeHH 4YMC/Ia, HaXOAUTb
KBaJpaT U Ky0 4MCI1a, BBIUMC/ISATH 3HAUeHUS] YMCIOBBIX BBIPAKEHUH, COZiep>KallliX CTereH!.

[Tosb30BaThCs NpU3HAKaMU [e/IMMOCTH, PacK/iaZiblBaTh HAaTypa/bHble YKUC/Ia Ha MPOCTbIe
MHOKUTEJIH.

[Tonb30BaThCst MacIITaboOM, COCTAB/ISTH TIPOTIOPLIMK U OTHOLLIEHUSI.

Hcronp30Bath OYKBBI [y 0003HAUEHUST YMCesT TIPY 3alTUCA MaTeMaTUYeCKUX BbIPKEHUH,
COCTaB/ATh OYKBEHHbIe BhIpDaKeHUs! U (DOPMYJibl, HAXOAUTh 3HaUeHUs1 OyKBEHHBIX BbIPa)KEHHUH,
OCYILleCTB/Isis1 He0OX0AKMBble TIOACTAaHOBKH U TIpeoOpa3oBaHusl.

HaxoauTe Hen3BeCTHbIN KOMIIOHEHT paBeHCTBa.

Anredpanuyeckue BbIPa)KeHHUs

Wcronb30Bath anredpanueckyro TEPMUHOJIOTHIO M CUMBOJIMKY, TIPUMEHSITh €€ B TIpoLiecce
OCBOEHHs yuebHOro Marepuara.

Haxoauts 3HaueHus1 0yKBeHHBIX BbIPDaKEHHUH NP 3a/]JaHHBIX 3HAYEeHUsIX IlepeMeHHbIX.

BbINoHATE TTpeoOpa3oBaHus LIe/I0T0 BHIPA)KEHHWSI B MHOTOU/IEH TPUBEAEHUEM TOJ00HBIX
C/laraeMbIX, pacCKpbITHeM CKOOOK.

BrbImosiHATE YMHOXKEHWe OJHOWIeHa Ha MHOIOWIeH W MHOroujleHa Ha
MHOTrOUJIeH, IPUMeHSTh (DOpPMyJIbl KBaJjpaTa CyMMbI U KBaJipaTa pa3HOCTH.

OcylecTB/IATh pas3/ioyKeHWe MHOIOY/IeHOB Ha MHOXXUTEIM C TIOMOLLBIO BbIHECEHUS 3a
CKOOKM 00111ero MHOXKWTeJIs, TPYINUPOBKY CJlaraeMbIX, NMPUMeHeHHs1 (OpMy/ COKpAIéHHOTO
YMHOKeHUs.

[TpumeHsTH TpeoOpa30BaHMs MHOTOWIEHOB /ISl pelleHHs pa3/uuHbIX 337ad U3
MaTeMaTHUKH, CMEe)XHbBIX [IPeJMeTOB, U3 PeaJbHON MPaKTHKH.

Vcrosib30BaTh CBOMCTBA CTeTleHEeH C HaTypa/JbHBIMU T0Ka3aTesssMH [ TpeoOpa3oBaHust
BbIpa)KeHUH.

YpaBHeHMs1 1 HepaBeHCTBa

Pemarb nvHeliHble ypaBHeHWs C OJHOW IepeMeHHOM, TNpUMeHss TpaBu/a Mepexofa
OT UCXOJHOIO ypaBHEHUs K paBHOCUIBLHOMY emy. IIpoBepsaTh, fABfeTCA JIA UYUCIO KOPHEM
ypaBHEeHUsI.

[TpumeHsTh rpadmuecKkrie MeTO/ibl TIPY pelleHrH TMHEeUHBbIX YpaBHEHUM U UX CHUCTEM.

[Tog6upathb rpUMepbl TIap YKCel, SB/SIOIIMXCS pellieHueM TMHeHHOr0 ypaBHeHUs C IByMsI
repeMeHHbIMU.

CTpouTh B KOODJAMHATHOW IJIOCKOCTA TrpaUK JHWHEWHOTO YypaBHEHUSI C [JByMS
repeMeHHbIMH, T10J1b3YsCh IPadMKOM, IPUBO/IUTH IPUMepbI pellleHus] ypaBHeHUsl.



Pemarb cucTeMbl [BYX JMHEWHBIX ypaBHEHUM C [IByMsl [epeMeHHbIMH, B TOM YHC/e
rpauuecky.

CocTaB/isiTb M pelllaTb JIMHEMHOe ypaBHeHWe WIW CUCTeMY JIMHEMHBIX YypaBHEHUM TI0
YCJIOBUIO 3a/laud, UHTEpPIIPeTHpPOBaTh B COOTBETCTBUM C KOHTEKCTOM 3a/lauM M0JlyYyeHHBbIH
pe3y/bTar.

DyHKIMHU

M306pakaTh Ha KOODAWHATHOW TPSIMOM TOUKHM, COOTBETCTBYIOL[HE 3aJaHHBIM
KOOpAMHATaM, JIyud, OTpe3KW, WHTepBajbl, 3alyChiBaTh UKC/IOBble TIPOMEXYTKHM Ha
anredbpanyeckoM s3bIKe.

OTMeuaTh B KOODJWHATHOM TMJIOCKOCTM TOYKM MO 3aJlaHHbIM KOOpJMHATaM, CTPOMUTb
rpaduky muHeNHHbIX QyHKIMM. CTpoUTh rpaduK QyHKIUHU y = [X|.

OnuchIBaTh C MOMOILIBI0 QYHKLIMI N3BeCTHbIE 3aBUCUMOCTH MEXKY BeTMUMHAMU: CKOPOCTb,
BpeMs1, paCCTOSIHUE, L[eHa, KOJTMUeCTBO, CTOUMOCTbD, POM3BOAUTEILHOCTD, BpeMs, 00bEM paboThI.

HaxoauTh 3HaueHue (yHKIMU 110 3HaUeHUIO eé apryMeHTa.

[TornMath rpaduueckuid criocob MpezcTaB/ieHUs W aHa/IW3a WHGOPMAlMY, W3BJeKaTb U
VHTepIIpeTUPOBaTh MH(POPMALMIO U3 TPaUKOB peasbHbIX MPOLIeCCOB U 3aBUCUMOCTEN.

I'eomeTpuyeckue cBeeHUsA

Pacrio3HaBaTh W3yueHHble TreoMeTpuyeckre GUryphbl, OINpeJeNsiTh HX B3alUMHOE
pacrioio’keHue, U300pa’kaTh reoMeTpuuecKre (GPUryphl, BBIMOIHATL YePTEXKH T10 YC/IOBUIO 3aIauM.
Vi3MepsATh NMHelHbIe U YT/I0Bble BeJIMUMHbI. PelllaTh 3a/laud Ha BbIUMC/IEHUE [JIMH OTPe3KOB U
Be/IMUKMH YTJIOB.

Henatb TpyOyIO OLIEHKY JTMHEHHBIX W YIJIOBBIX BEJIMUMH TIPEIMETOB B PeajibHOW JKU3HH,
pa3MepoB MPUPOHBIX 00BEKTOB. Pa3uaTh pa3mMepsl ITUX 0OBEKTOB I10 MOPSAKY BeJTMUUHBI.

CTpouTb YepTeXku K reOMeTpUUeCcKUM 3a/jauaM.

[Tonb30BaThCs TpU3HAKAMU paBEeHCTBA TPEYroJbHUKOB, MCIO/Ab30BaTh ITIPU3HAKW U
CBOMCTBa paBHOOEPEHHBIX TPEYroJIbHUKOB IPU PeIlleHNH 3a/1ay.

[TpoBOAUTD OTMUECKUe PACCYXK/EHUS C UCI0/Ib30BaHHEM T'eOMeTPUUYECKUX TeOPEM.

[Tonb30BaThbCsl TpU3HAKaMM paBeHCTBA MPSIMOYTOJIbHBIX TPeYroJibHUKOB, CBOWCTBOM
MeZaHbl, TIPDOBEJEHHOW K TUMOTeHYy3e MPSMOYro/JbHOTO TpPeyroibHUKa, B pelleHur
reoMeTpUuUeCKuX 3a/au.

OmnpeziensTb TapaiebHOCTh TIPSIMbIX C TIOMOIIBIO YIJIOB, KOTOpble 0Opa3yeT C HUMH
cekyiasi. OnpeesisATh Mapaiie/ibHOCTh TIPSMBIX C TIOMOLbI0 PaBeHCTBA PacCTOSIHUMA OT TOueK
O/IHOU NIPSIMOM /10 TOYEeK IPYroM MpsIMOM.

Periath 3a/1auM Ha K/leTyaTol Oymare.

[TpoBOgUTHh BBIYMC/IEHHST W HAXOJUTh UHC/IOBble W OyKBeHHble 3HAuUeHUs YIJIOB B
reoMeTpUUeCKUX 3a/layax C UCI0J/Ib30BaHUEeM CYMMBbI YTJIOB TPEYroJbHUKOB U MHOTOYT'OJIbHUKOB,
CBOWCTB yT/I0B, 00pa30BaHHBIX TIPY IepPeCeUeHrH ABYX Mapasljie/IbHbIX TIPSMBIX CeKyliel. Peratb
TIpaKTHYeCcKUe 3a/laul Ha HaXO’KJeHre YTJIOB.

BnazieTh MOHSITHEM reOMeTPUUYeCKOr0 MecTa TOueK. YMeThb OmnpefesisiTh OUCCeKTPUCY yriia
Y Cepe/JUHHbIN MeprieHUKY/sSIp K 0OTPe3Ky Kak reoMeTpruyecKre MecTa TOUek.

@dopmynupoBaTh OMpefiesieHrs OKPY)KHOCTA U Kpyra, XOpAbl U JuameTpa OKPY>KHOCTH,
T0JIb30BaThCsl UX CBOMCTBAMU. Y MeTh NPUMEHSITb 3TU CBOMCTBA MPH pellieHrH 3a/jau.

BrasieTb MOHSITUEM OIMKMCAHHOW OKOJI0 TPeyroJbHUKa OKPYXXHOCTH, YMeTb HaxO[UThb eé
1eHTp. [Tosb30BaThCsl pakTaMu O TOM, UTO OMCCEKTPUCHI YTTIOB TPEYrojibHUKA MepeceKarTcs B
OIHOM TOYKe, U O TOM, UTO CepeJUHHbIe TeprneHAUKY/ISIpbl K CTOPOHAM TpeyrojbHUKa
riepeceKkaroTCsl B O/JHOW TOUKe.

Bnaserb TmOHATHEM KacaTeJlbHOM K  OKDPY)KHOCTH, TO/b30BaTbCsl TeopeMou o
TieprieH/IMKY/ISIPHOCTY KacaTe/TbHOW U pajinyca, MPOBeJEHHOTO K TOUKe KacaHusl.

[Tonb30BaThCs  TMPOCTEHIIMMU TeOMeTPUUeCKUMU HepaBeHCTBaMM, [MOHMMaTh UX
TIPAKTHUYECKUA CMBIC/I.

[TpoBOAUTL OCHOBHBIE FreOMeTpPUUeCKUe TTOCTPOEHHs C TIOMOILBIO LIUPKYJIS U JIMHeNKU.



TEMATHUYECKOE INIAHUPOBAHMUME 7 KJ/TACC

Ne /it HavimeHoBaHue pa3ziesioB ¥ TeM MPOrpamMMbl KOIMUECTREO YACOB
1 [TprMeHeHUe UKces U IelCTBUM HaJl YMCTIaMM. 3
2 TekcToBBIe 331aUn 6
3 Harnsignas reometpust 4
4 PermieHue noruyeckux 3ajau 4
OBIIEE KOJIMYECTBO UACOB I10 ITPOT'PAMME 17

TEMATHNYECKOE IVNIAHUPOBAHME 8 K/TACC

Ne /11

HaumeHoBaHuWe pa3ziesioB U TeM MPOrpaMMbl

KonuruecTBO yacoB

3a,a4uM 0 JaYHOM y4dacTke

3a/jauy PO MIaHMPOBKY IBYXKOMHATHOM KBapTHPbI

3ajjaur npo rjiaH MeCTHOCTH

3aziaun PO YCTAHOBKY Tieur B OaHe

3aziauu Mpo aBTOMOOM/IbHBIE IIIMHbI

3agauu npo ¢opmar auctos A4

N U] AN W N

3agauu 0 MOOUTBHOM MHTEpHeTe U Tpaduke

NN W W W N

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME

TEMATHUYECKOE IVNIAHUMPOBAHMUME 9 K/TACC

Ne /i1

HaumeHoBaHMe Pa3je/jI0B U TeEM MMPOrpaMMbl

KosmuecTBO 4acoB

3a/1a4M 0 JaYHOM y4yacTKe

2

3a/jauy po MJIaHMPOBKY IBYXKOMHATHOM KBapTHPbI

3ajjaur npo MjiaH MeCTHOCTH

3alauM TIpo YCTAHOBKY Teur B OaHe

3aziauu 1Mpo aBTOMOOM/IbHBIE TIIWHbI

3azauu rpo ¢opmar 11MctoB A4

N U] AN W N

3azauu 0 MOOUTBHOM MHTEPHEeTe U Tpaduke

NN W W W N

OBIIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME




IIOYPOYHOE IVIAHUPOBAHME 7 KJIACC

Ne KosmmuecTBo yacos Jara JJ/IeKTPOHHbIE
n/n Tema ypoka Bcero | Kontponbubie |[IpakTuueckue, Y3YUeHHS | IH(poBbIe
paGoThI paGoThI obpa3oBare/ibHbIE
pecypchl
1 [[IpumeHeHuMe yuCes U AeMCTBUN Ha/l UACIaMHU. 1 ¥YBb LIOK
2 |3azjauv Ha YKWCJIOBBIE 3aBUCUMOCTH 1 Yb LIOK
3 |3azjauv Ha YKWCJIOBBIE 3aBUCUMOCTH 1 Yb LIOK
4 3amauu Ha MPOLIEHTHI 1 ¥Yb LIOK
5 |[3amauu Ha JBWKEHHE 1 Yb IOK
6 3agauu Ha JABWKeHHe 1 ¥Yb LIOK
7 |3amaun Ha paboTy 1 ¥YB IIOK
8 3amaum Ha paboty 1 ¥Yb LJOK
9 |3agaun Ha CMeCH M CI/IaBbl 1 Yb [IOK
10 [[IpocTpaHCTBO u Pa3MepHOCTb. OpHomepHoe ¥Yb LIOK
MPOCTPAaHCTBO. [IByxmMepHOe MpOCTpaHCTBO. Mup Tpex
r3mepeHui. IlepcriekTyrBa. 1
11 [TIpocTeiiiiue reoMeTpUuecKue (GUryphbI. 1 Yb LIOK
12 |Yrasl ITocTtpoeHue v u3mMepeHye yIJoB. 1 Yb LIOK
13 [TpeyrosnbHuku. IToctpoeHue TpeyrosbHUKOB. [IpaBuibHblel 1 ¥Yb IOK
MHOTOT DaHHUKHU.
14 |PemeHue TOruyecKux 3ajiau. MeToJ, pacCy>K1eHuH. 1 ¥Yb LHOK
15 |PeiieHue ioruueckux 3ajad. MeTo Tabuil. 1 ¥Yb LHOK
16 [PemieHue soruueckux 3agau. Metog rpagos. 1 Yb IOK
17 |PemeHue Joruyeckux 3azau. 1 Yb [IOK
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 17




IIOYPOYHOE IVIAHVUPOBAHME 8 K/IACC

No Tema ypoka KonunyecTBo yacos JlaTta u3yueHusi | JJIeKTPOHHBIE
/n Bcero | KonrposibHble [IpakTHueckue mgpossre
paGoThI paGoThb1 oOpa3oBaTe/bHbIE
pecypchl
1 [3agauu 0 JauHOM yyacTKe 1 YBb LIOK
2 |[3ajauv 0 JAYHOM yvyacTKe 1 Yb LIOK
3 [3ajauM npo NIaHUPOBKY JABYXKOMHATHON KBapTUPHI 1 ¥Yb [IOK
4 [3amauu Npo MIaHUPOBKY JABYXKOMHATHOMN KBapTUPHI 1 ¥Yb LIOK
S5 3ajauu Ipo njiaH MeCTHOCTH 1 YBb LIOK
6 3amauu Npo IJ1aH MeCTHOCTH 1 ¥YBb LIOK
7 3ajauu Ipo 1njiaH MeCTHOCTH 1 YBb LIOK
8 [3ajjauu Mpo ycTaHOBKY Meuu B OaHe 1 ¥YBb LIOK
9 [3apjauu Mpo yCTaHOBKY Meuu B OaHe 1 YBb LIOK
10 [3aj1aum MpoO YCTAHOBKY Teuu B baHe 1 ¥YBb LIOK
11 [3aaun mpo aBTOMOOW/TbHBIE IIIMHBI 1 YBb LIOK
12 3agauu Mpo aBTOMOOU/TbHBIE IITUHBI 1 Yb LHOK
13 Bazauu mpo aBTOMOOU/IbHBIE [ITUHEI 1 ¥Yb [IOK
14 3amauu ripo popmat mictoB A4 1 Yb [IOK
15 [3apauu nipo popmat mctoB A4 1 ¥YBb LIOK
16 Bagauu o MOOUIBHOM HHTEpHETE U Tpaduke 1 ¥Yb LIOK
17 [3ajauu 0 MOOUTEHOM UHTEPHETE U TpaduKe 1 ¥YBb LIOK
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 17




IIOYPOYHOE IVIAHUPOBAHMUE 9 K/TACC

Ne i/ Tema ypoka Ko/mmuecTBo yacos Jara JJIeKTPOHHbIE
Bcero | KonrposbHbie [IpakTuueckue| H3y4YeHUHA nudposbie
padboThI paboThI oOpa3oBaTe/IbHbIe

pecypchl
1 3a7auM O JayHOM y4dacTKe 1 Yb LIOK
2 3a71auM 0 JayHOM y4yacTKe 1 ¥YBb LIOK
3 3a/jauy Npo TJIAHUPOBKY JBYXKOMHATHOW KBapTHPbI 1 ¥Yb IOK
4 3a/jauu Mpo MJIaHUPOBKY JBYXKOMHATHOW KBapTHPbI 1 Yb LIOK
5 3aJiauu Npo 1J1aH MeCTHOCTU 1 ¥Yb [IOK
6 3a/jaur Mpo 1jiaH MeCTHOCTH 1 Yb LIOK
7 3aziauM Mpo IJ1aH MeCTHOCTH 1 ¥YBb LIOK
8 3a/iauu Ipo yCTaHOBKY Ieur B baHe 1 YBb LIOK
9 3a/1auu PO yCTAaHOBKY MeuM B OaHe 1 ¥YBb LIOK
10  3agauu 1Ipo yCTaHOBKY Ieun B GaHe 1 Yb [IOK
11 3a/1auM PO aBTOMOOM/IbHBIE IITUHBI 1 Yb [IOK
12 3agauu npo aBTOMOOW/IbHbBIE IIIHHBI 1 ¥YBb LIOK
13 [3asauu mpo aBTOMOOUIBHBIE IIIMHBI 1 Yb [IOK
14  Bapauu npo dopmat yiuctoB A4 1 ¥YBb LIOK
16  [3amauu npo dopmat yiictoB A4 1 Yb [IOK
17 3agaum 0 MOOM/ILHOM WHTepHeTe U Tpaduke 1 ¥Yb LIOK

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 17
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