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IHOSACHUTEJIbHAS 3AITNCKA

ITpropHTETHRIME IIeNAME 00ydYeHHs MaTEMaTHKe B 5—6 KiIaccax sSBIISIOTCS:

e TMPOJO/DKEHHE (OPMHUPOBAHMS OCHOBHBIX MAaTeMATHYECKHMX IIOHSTHIA (4rcno, BenWYHMHA, IeOMETpHMYECKas
¢urypa), obecrnedymBaOIMX INPEEeMCTBEHHOCTh U NEPCIeKTUBHOCTh ~ MAaTEMATHYECKOr0  0Opa30BaHHsd
oOyJarommxcs;

® PasBUTHC HHTC/UICKTYyalbHBIX W TBOPYECKHX CIOCOOHOCTEH OOYJaroIuXCs, IO3HABATENbHON AaKTHBHOCTH,
HCCIIEN0BATENbCKUX YMEHUM, HHTEPECA K U3YIEHHIO MATEMATHUKH;

* MoABeNEHHE OOYYAIOIIMXCS Ha MAOCTYIHOM /Ui HHX YPOBHE K OCO3HAHHIO B3aMMOCBS3M MATEMATHKH M
OKPY>aroILIEero MUpa,;

e (QopMHpOBaHHE ()YHKIMOHANGHOM MaTeMaTHUYECKOM IPaMOTHOCTH: YMEHMS pacIlo3HaBaTh MaTeMaTUYECKHE
OOBEKTHl B pPEANTbHBIX JKU3HEHHBIX CHTYyaIlHsX, IPUMEHATh OCBOCHHBIE YMEHMs JUIsI pelIeHUs IPaKTHKO-
OPUCHTUPOBAHHBIX 3a7a4, HWHTEPIIPETHPOBATH IIOJYy4YEHHBIE pE3yJbTAThl M OIEHWBATh MX HA COOTBETCTBHE
IIPAaKTHYECKOM CUTYyaIHH.

OCHOBHEIE IMHHUH COIEPXKaHHs Kypca MaTeMaTHKA B 5—6 Kiaccax — apr(MeTHYeCKas ¥ TeOMETPHYECKas, KOTOPhIE
Pa3BUBAIOTCS MApAJIENIBHO, KaXAas B COOTBETCTBUH C COOCTBEHHOM JIOMMKOM, OJHAKO, HE HE3aBHCHUMO OJHA OT Jpyrowu, a
B TECHOM KOHTaKT€ U B3aUMOZAeHCTBHMHU. Taxxke B Kypce MaTeMaTHKH IMPOMCXOAUT 3HAKOMCTBO C dJIEMEHTAMHU anredpsl u
OITMCATEIbHOM CTaTUCTHKH.

Wsyyenwe apudmernueckoro mMarepuana HAauHHAETCS CO CHCTEMATH3aIMd H Pa3BHUTHS 3HAHUW O HATypPaTbHBIX
MCTIaX, MONYYEHHBIX Ha ypOBHE HaYalbHOro obmiero obpasoBaHus. [Ipd 3TOM COBEpINIEHCTBOBAaHHE BEIYHUCIIMTENHHOM
TEXHUKA W (OPMHMPOBAaHHE HOBBIX TEOPETMYECKMX 3HAHHI COYETAETCS C Pa3BUTHEM BBIYMCIIMTENBHON KYJIBTYPHI, B
YaCTHOCTU ¢ 00y9IEHHMEM MPOCTENIIMM MpUEMaM TIPUKUAKA U OLEHKH Pe3yJIbTaTOB BBIYUCIIEHUH. VI3ydyeHne HaTypalbHbIX
YHUCEN MPOJOJKAETCA B 6 Kilacce 3HaKOMCTBOM C HaYaTbHBIMH ITOHSTHSIMHA TEOPHUHU AEITAMOCTH.

Havano u3y4yeHHS OOBIKHOBEHHBIX W JECSTHUHEIX npobeli oTHeCeHO K 5 Kiaccy. DTO IIEpBEHIH 3TAall B OCBOCHHH
Ipobeli, Korja TPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU UIesIMH, TMOHATUAMHU TeMBl. Ilpm 3TOM paccMmoTpenue
OOBIKHOBEHHBIX JIPOOEil B IONHOM 0OBEME NPEAIECTBYET U3YYCHHIO NECATHYHBIX IpoOeH, YTo 11e1eco06pasHo ¢ TOYKH
3PEHHM JIOTHKH U3JIOKEHHS YHCIIOBOY JIMHUY, KOT/Ia PaBUiIa ISHCTBHIA C NECATUYHBIMHU JPOOSIMU MOXHO 060CHOBATE yxe




HM3BECTHBIMU AJITOPUTMAMHU BBHITIOTHEHHS JEHCTBHMA ¢ OOBIKHOBEHHBIMU APOOSMH. 3HAKOMCTBO C JECATHYHBIMH APOOSMH
pacIIMpUT BO3MOXXHOCTH MIJIsI NOHHUMAHUS OOYJaloIMMHUCS NPUKIATHOTO TPHMEHEHHUs HOBOW 3allUCH IIPU H3yYEHHH
OpYTUX TPEIMETOB U IMpHU IPaKTHYECKOM HcIoib30BaHuU. K 6 Kilaccy OTHeCEH BTOPO# 3Tam B M3y4eHUH Ipobeii, rie
IIPOMCXOIUT COBEPIIEHCTBOBAaHHE HABBLIKOB CPaBHEHHS U IIpeoOpa3oBaHMs IpoOei, 0CBOeHHE HOBBIX BBIYUCIHUTEIHHBIX
AJITOPUTMOB, OTTAUWBaHHE TEXHUKU BBIYHCICHHM, B TOM YHCIIe 3HAYEHUH BBIPAXEHHM, COlEpKaIUX U OOBIKHOBEHHBIE, 1

JIeCATHYHBIE POOU, yCTAHOBJIEHUE CBSI3€l MEXAy HMMH, paCCMOTpeHHe NMPUEMOB pellleHns 3aaa4d Ha aqpoou. B Hauaine 6
Kj1acca MPOMCXOIUT 3HAKOMCTBO C IIOHATHEM IIPOLICHTA.

OCOOEHHOCTBIO HU3ydeHHs IIOJIOXKHUTENBbHBIX M OTPHLATENBHBIX YHCEN SBISETCS TO, YTO OHH TaKXe MOIYT
paccMaTpUBAaThHCs B HECKOIBKO 3TanoB. B 6 kinacce B Havane uzydeHust TeMsbl «I1oy10HUTEIbHbIE U OTPUIATENbHEIE YHCIIA»
BeIeNsieTc noaTeMa «lLlenble Yncna», B paMKax KOTOpPOH 3HAKOMCTBO C OTPHLATENHHBIMU YHUCIAMU M JEHCTBHUSAMH C
IOJIOXKHUTEIHHBIMA ¥ OTPHUIATEIFHBIMU YHCIIAMH IIPOUCXOUT HA OCHOBE COAEPKATEIBHOIO MOAX0/a. DTO IO3BOJISIET HA
JOCTYITHOM YPOBHE MO3HAKOMUTH 00YJaIOIUXCsl IMPAKTUYECKHA CO BCEMU OCHOBHBIMM IIOHSTHSIMH TEMEI, B TOM YHCIIE U C
NpaBHJIaMH 3HAKOB IIPH BBIOJHEHHM apUPMETHUeCKUX NeWcTBHU. I3ydeHue palMOHAIBHBIX YHCET Ha 3TOM HE
3aKOHYHTCS, a OyeT MpoJoKEeHO B Kypce anreOpsl 7 Kiacca.

[Tpu 0O0y4eHun pemeHnIo TEKCTOBBIX 33Ja4d B 5—6 Kitaccax UCIONB3YIOTCS apupMeTHUYecKre IPUEMBI pemmenus. [Ipu
0TpabOoTKe BEIYUCIHTENHHBIX HAaBBIKOB B 5—6 KJlacCax pacCMaTpPHBAIOTCS TEKCTOBBIE 3a1a4H CIIEIYIONIHX BUIOB: 3a/1a4d Ha
NBWDKEHHE, Ha 9aCTH, Ha MOKYIKH, Ha pabOTy M IPOU3BOJAMTEIFHOCTh, HAa NMPOIEHTH, Ha OTHOIIEHHS W IPOMOPIHUH.
O6yuaromuyecs 3HaKOMATCS C NpHEMaMM pELIeHHs 3ajad IepeOOpoM BO3MOXHBIX BapHAHTOB, ydarcs paboTaTh C
uH(opMaIrue, mpencTaBiIeHHON B popMe TabIIHIl UK JUarpaMMm.

B nmporpamme yge6HOro Kypca «MaTeMaTukay» npeaycMOTpeHO GopMUpOBaHKE IIPONEAEBTHIECKUX allreOpandecKux
npeicTaBleHud. BykBa Kak CHMBOJI HEKOTOPOro YHCia B 3aBHCUMOCTH OT MAaTeMaTHYECKOTO KOHTEKCTa BBOAUTCS
IOCTeNeHHO. ByKBeHHass CHMBOJIMKA INHPOKO MCIOJB3YeTCS IPEeXIe BCEro I 3aluCH OOIMUX YTBEPKICHHH M
IpeIoKeHuH, GopMyI, B YaCTHOCTHU AJI BBIYHCIIEHHS T€OMETPUIECKIX BEIIMYMH, B KAYECTBE «3aMECTHTEISD YUCIA.

B mporpamme ydebHOro xypca «MaremaTuka» NpeAcTaBleHa HarjsiiHAS FeOMETPHs, HallpaBJIeHHAS Ha Pa3BHTHE
00pa3HOro MBIIUIEHHUS, IPOCTPAaHCTBEHHOIO BOOOpaXeHMs, U300pa3UTENbHBIX YMEHHH. DTO BaXKHBIM 3Tall B M3yYEHUH
reOMeTPUU, KOTOPHIM OCYIIECTBIAETCS Ha HaISJHO-MPAKTUYECKOM YpPOBHE, OIMPAaeTCs Ha HarisqHO-00pasHoe
MBIIIDIEHHEe oOydaronuxcs. boibmas poibk OTBOAUTCS INPAKTUYECKOH JESTeNIbHOCTH, OIBITY, SKCIIEPHMEHTY,




MozenupoBaHuio. OOy4Jarommuyecs 3HaAKOMATCS ¢ eOMETPHYECKUMH ¢GurypaMu Ha IUIOCKOCTH M B IIPOCTPAHCTBE, C HUX
IPOCTEHIIMMU KOH(DHUIypalusMu, yyaTcs M300pakaTh HX HA HEJIMHOBAHHOH M KIETYATOM OymMmare, pacCMaTpHBAIOT HX
npocreiiinie cBoMcTBa. B mporiecce m3ydeHHs HarmsgHON T€OMETPHH 3HAHHUS, TOJlydeHHbIe 00YJaloMMUCS Ha YPOBHE
HaYaJIbHOTO O0IIEro 06pa3oBaHus, CHCTEMATU3UPYIOTCS U pacIIupsIIOTCS.

CornacHo yyebHOMy mmaHy B 5-6 Kmaccax H3ydaercs MHTETPUPOBaHHBIA mpeaMmeT «MareMmaTHKay, KOTOPHIH
BKIIOYAeT apH(pMETHYECKHH MaTepHal ¥ HATISAHYIO TEOMETPHIO, a TaKKe NPONE/IEBTHYECKHE CBEAEHUS U3 anreOpsl,
SJIEMEHTHI JIOTHKH U Hayaja OIMCAaTeIbHOU CTaTUCTHKH.

Ha usy4enne yue6HOro kypca «Marematuka» otBomures 340 4acos: B 5 kinacce — 170 qacon (5 gacoB B Hezelmo), B 6
Kiacce — 170 gacoB (5 yacoB B HEJIeITo).

COJEP)XAHUE OBYYEHHSA
S KJIACC

HatypanbHble 4HC/Ia M HyIb

Harypanshoe umcno. Psp marypambHbix uncen. Yucno O. N3obpakeHne HaTypalbHBIX 4YUCE]I TOYKAMH Ha
KOOPIMHATHOM (YHCIIOBO) IPSAMOM.

IlosuuyonHast cucTemMa cuucnenws. PuMckas Hymepauus Kak IpUMep HEMO3MIIMOHHON CHCTEMBI CUMCIECHMS.
JlecaTndHast ciucTeMa CUMCIICHHS.

CpaBHeHHe HATypalbHBIX YHCEN, CPaBHEHME HATYDAIbHBIX HCEN C HynéM. Crocobsl cpaBHeHus. OKpyIneHHe
HaTypaJIbHbIX YHCE].

CroxxeHue HaTypalbHBIX YHCEIN, CBOHCTBO HyIS IIPH CIOXKEHWH. BHUMTaHHe Kak JehcTBHEe, 06paTHOE CIIOKEHHIO.
YMHOXeHHe HATypalbHBIX YHUCEN, CBOWCTBA HYJS M €IAHHIBI IpH yMHOXeHUH. [lenenme kak neiictBue, oGpaTHOE
YMHOXKEHHIO. KOMIIOHEHTEI melCTBHM, CBA3p MEXIy HHMH. IIposepka pesynbrata apuMETHYECKOrOo AEHCTBHS.
IlepemecTuTeNBHOE M COUETATENBHOE CBOMCTBA (3AKOHBI) CIIOKEHHS H YMHOXEHUS, pacIpeIeIMTeNIbHOe CBOMCTBO (3aKOH)

YMHOXEHHS.
Hcnonbsosanue 6yKB it 0603Ha9eHUs HEM3BECTHOTO KOMIIOHEHTA M 3aIIUCH CBOMCTB apU(QMETHIECKUX JEHCTBUI.




JlenuTeny v KpaTHBIE YHCIIA, pa3JIoKeHHe Ha MHOKUTeNU. IIpocTeie U cocTaBHBIE yucia. [[pu3Haku neinrMMocTy Ha 2,
5, 10, 3, 9. JleneHue ¢ OCTaTKOM.

CreleHb C HaTypaIbHBIM ITOKa3aTeeM. 3allkich YHCIa B BUJIE CyMMBI pa3psIHBIX ClIaraeMbIX.
YucnoBoe BbIpakKeHHWe. BpIUHMCIEHHE 3HAaYeHWH YHCIOBBIX BBIPRKEHHUH, IOPANOK BBHIMOJHEHUS JEHCTBHM.

Hcnons3oBanue IIPH BBIYUCIICHUAX INIEPEMECTUTECIIBHOTO H COYETATEIIBHOI'O CBOMCTB (BaKOHOB) CJIOXKCHHUS U YMHOXXCHHA,
pacupeaeIuTeIbHOTO CBOMCTBaA YMHOXCHHSI.

JApobu

IIpencraBienne o npobu kak crocobe 3amuch YacTd BenuuuHBL. OOBIKHOBeHHBIE npobOu. IlpaBuibHBIE |
HenpaBWIbHBIE Ipodu. CMelaHHas ApoOb, pecTaBleHre CMEIIaHHOH Ipo6OH B BUIe HENIPaBUIIBHOH IpoOK U BbI/IENICHHE
LeJIOM YaCTH YKciia W3 HelpaBWIbHOM pobu. M3o6paxenue apobeit ToukaMu Ha YUCIIOBOM MpsiMoif. OCHOBHOE CBOMCTBO
npobu. Cokpamenue npobeid. [IpuBenenue npobu k HoBoMy 3HaMeHaTelo. CpaBHeHHe pobeii.

CrnoxeHue U BeIYMTaHMe qpobel. YMHOXeHHe U eneHue npodeid, B3auMHO obpaTHbIe Apobu. HaxoxpeHune qactu
IE]IOTO U IIEJIOT0 110 €T0 YacTH.

Hecstuynast 3anuch apobeii. [Ipencrapienne necaTuaHoi Apo6u B BUIe OOBIKHOBEHHOM. M300paXkeHne AeCSTHUHBIX
npo0ei ToukaMy Ha YUCIIoBOM npsiMoi. CpaBHEHME NECATUYIHBIX APOOEH.

Apudmernyeckue qeHCTBUS C JECATHYHBIME IpoOsiMu. OKpyTiieHHe JECATHIHBIX TPOOEi.

Pemienne TeKCTOBBIX 3224

PerirleHne TEKCTOBBIX 3a1ad apupMeTrdeckuM crocobom. Pemmenne jmorumyeckux 3amad. Pemrenue 3amau nmepe6opom
BCEX BO3MOJXXHBIX BapHaHTOB. KcIob30BaHue NIPH pEIICHUH 33124 TaOJIHI] H CXEM.
Pemrenne 3aqad, COAepXKalIMX 3aBHCHMOCTH, CBS3BIBAIONIHE BEIWYHHBI: CKOPOCTb, BPEMS, PacCTOSHHE, IEHA,

KOJIM4YECTBO, CTOUMOCTbD. EIII/IHI/IHBI HU3MEPCHHU: MACCEI, 06’B'C.Ma, II€HBI, PACCTOAHUA, BPEMECHH, CKOPOCTH. CBi13p MCXIOY
€IUHHUIIaMH U3MECPCHHUSA KaXXJI0M BEJIAYUHBI.

PerieHne 0CHOBHBIX 3aJa4d Ha APOOH.
IpexncraBieHue JaHHBIX B BHJIE TaONHI], CTOI0YATHIX JAArpaMM.
Harasanasi reomeTrpus

HarnspHele npeacTaBaeHuss O GHUIypax Ha IUIOCKOCTH: TOYKa, MpsMas, OTPe30K, JydY, YroJ, JIOMaHad,
MHOT'OYTOJIEHUK, OKPYXKHOCTb, KpyT. YT0I. IIpsAMOH, OCTpEIH, Tyno#i U pa3BEPHYTHIHN YIJIBL




[lmiHa oTpeska, METpUYecKHe eJMHHULUBI MMHGL JTHHA JNOMAHOM, MepHMeTp MHOTOYTOJbHUKA. V3MepeHre u
TIOCTPOCHHUE YIJIOB C IIOMOIIBIO TPAHCIIOPTHPA.

Harmsnubie npenctasnenus o ¢purypax Ha IUIOCKOCTH: MHOIOYTOJNBHHUK, HIPSIMOYTONBHUK, KBaJ[paT, TPEYTOJBHHUK, O
paBeHCTBe (uryp.

W3obpaxenre Quryp, B TOM umcie Ha KiIeTdartoif Gymare. IToctpoenre koHQUrypanuii w3 uacTeil NpsAMOii,
OKpYXHOCTH Ha HEIMHOBAHHOW M Kierdaroil Gymare. Mcromp3oBaHHe CBONCTB CTOPOH M YIVIOB IIPSAMOYTOJBHHKA,
KBaJ[parta.

Ilnomans NpsAMOYronbHHKA M MHOTOYTONBHHUKOB, COCTABIECHHBIX H3 IPSMOYTOJIbHUKOB, B TOM YHCIE (HUTYp,
H300paXEHHBIX Ha KIeT4aTol Gymare. EMHMIIB H3MEpeHHs IO,

Harmsigeele  mpencTaBmeHMs O IIPOCTPAHCTBEHHBIX — (HIypax: PAMOYTONBHEIH napajuielienunen, Kyo,
MHOTOrpaHHUKH. M306paxeHre MpOCTEHIIX MHOTOIPaHHHIKOB. PasBépTku Ky6a 1 napauienenumnena. Co3maHHe Mogereii
MHOTOrPaHHHKOB (13 OyMard, MpOBOIOKH, IUIACTHIIMHA U APYTHX MATEPHAIOB).

OO6BEM mpAMOyToNBHOrO Napannenenuie/a, Kyoa. Eaauuis: U3MepeHus 00BEMA.

6 KJIACC

HatypanbHbie ynciia

ApuQmeTryeckre NeHCTBUS ¢ MHOTOSHAYHBIMHM HATYPAIBHBIME YHCIaMH. UHCIIOBBIE BBIPA)XXEHUS, IOPSIOK
ACHCTBHH, UCTIONB30BaHKe CKOGOK. VICTIONb30BaHMe TIPH BEIYACIEHHSIX IIEPEMECTUTENBHOTO M COYETATENLHOIO CBOMCTB
CJIOJKECHMSA M YMHOXKEHUSI, PACIIPEICTUTENFHOTO CBOMCTBA YMHOXeHHsI. OKpyTIIeHHE HATypaTbHBIX YHCE]L.

Jlenuteny u KpaTHbIE 9KCIIa, HAMGOMBIINE OGIIHI NEHTENs ¥ HAUMEHbIIee obIee KpaTHoe. J[eTMMOCTh CYMMBI 1
npousBeieHus. JleleHne ¢ OCTaTKOM.

JApoou

OGbikHOBeHHas IpO6b, OCHOBHOE CBOMCTBO JPOGH, COKpAaIeHHe npobeli. CpaBHEHHe M yNOpSNOYMBAHHE APOOEH.
Pertenve 3amaq Ha HaXOX/EHWE YAaCTH OT LEJOrO M IENOTO MO ero YacTw. Jlpo6HOe 4uCcino Kak pe3ynpTaT AeNeHHS.
Ilpencrasnenue necaTUIHOM ApobH B BHIE OOBIKHOBEHHOM ApO6H U BOZMOXKHOCTD NpeCTaBIeHUs] OOBIKHOBEHHOM Ipobu
B BHJC NECATHYHOH. JlecATHYHBIE Npo6M M MeTphdecKas chcTeMa Mep. ApHOMETHYeCKHe NeHCTBUS H UHCIOBHIE
BBIPAXXCHHS C OOBIKHOBEHHBIMH U JAECATHYHBIME JPOGSIMH.




OtHourexnue. [lenenue B JaHHOM OTHOLIEHUH. Macita6, nponopuust. [IpuMeHeHne npomopiyii Ipy pelieHnH 3aay.

Ilonstre mpoueHTa. BerduciieHne mpoueHTa OT BENMYMHB M BEIUYMHBL II0 €€ MPOIEHTy. BrIpaxkeHHe IPOIEHTOB
JECATHYHBIME pobsivu. Perienre 3a1a4 Ha IPOIEHTHL. BrIpaxkeHie OTHOLICHHS! BEJIMYMH B IPOIEHTAX.

ITonnoxHuTEIbHBIE M OTPHIATENbHBbIE YHCJIA

IonoxwuTenbHEIe U OTpULaTeNbHbe Yucia. Lensie uncna. Momyns 4ucna, reoMeTpudeckas MHTEPIPETAIUsS MOy
gncna. M3o0paxeHue yncen Ha KOOPAMHATHOM TpsMoif. UYncrnoBsie npoMexyTkd. CpaBHeHHe dmcell. ApH(METHYECKHe
IOEHCTBHS C IOJIOKUTENBHBIMU M OTPULIATEIEHBIMH YHCIAMH.

IIpsiMoyronbpHasi CHCTEMa KOOPIMHAT Ha IUIOCKOCTH. KoopauHaThl TOYKM Ha mockocTH, abcmupcca M OpAHHATA.
ITocTpoeHue Touek U GUryp Ha KOOPIUHATHON ILTOCKOCTH.

ByxBeHHbIE BbIpajKeHHS

[lpumenenre OyKB JUIs 3alCH MAaTeMATHYECKMX BBIPOXEHHM U mNpemioxenui. CBOHCTBA apH(METHIECKHX
nedcTBUi. DyKBEHHbIE BBIDaXXEHHMs M YHUCJIOBHIE IIOJCTAHOBKH. BYKBEHHBIE DPaBEHCTBA, HAXOXKICHHE HEM3BECTHOIO
KOMIIOHeHTa. POpMyIbl, (OpMyINbI MEpUMETpa M IUIOIIAJH IIPSMOYTONBHHKA, KBanpaTa, o6bEMa mapaluleenunena u
KyOa.

Pemenne TeKCTOBBIX 33124

Pemenne TEKCTOBBIX 3ajia4 apuMeTHIeCKUM criocoboM. Pemenue nmormdeckux 3anay. Pemenue 3amau nepeGopom
BCEX BO3MOJXXHBIX BapUaHTOB.

Pemenne 3ajad, copepxalux 3aBUCHMMOCTH, CBS3BIBAIOIIMX BEIHYMHBI: CKOPOCTh, BpPeMs, DPAacCTOAHHE, IICHA,
KOJIMYECTBO, CTOMMOCTB, IPOM3BOAMTENBHOCTh, BpeMs, 00bEM paboThl. ENWHMIBI W3MepeHHs: MacChl, CTOMMOCTH,
PacCTOsAHMS, BPEMEHH, CKOPOCTH. CBSI3b MEXy €IUHUIIAMHA U3MEPEHMS KAXIOH BEINIUHEL

Pemienne 3a7ay, CBS3aHHBIX C OTHOIICHWEM, IPONOPIMOHANTBHOCTBIO BEJIHYHH, MPOIEHTAMH; pellleHHe OCHOBHBIX
3a7a4d Ha IpOOH U NMPOIEHTHI.

Ouenka ¥ IPUKKAKA, OKpyTieHue pe3ynbrata. CocTaBlieHHe GyKBEHHBIX BEIPKEHHI IO YCIOBHIO 3a1a4H.

Hpe,[[CTaBJIeHI/IC JaHHBIX C IIOMOIIIBIO Ta6JIHL[ U IAarpamm. Cronbuyateie AHarpaMMBbl: YTEHHE M IIOCTPOCHHUE. Yrenue
KPYT'OBBIX JUArpaMM.

Harmmnaﬂ reomMeTpus




Harmsinesle mpenctaBieHns o (urypax Ha IUIOCKOCTH: TOYKa, IIpSMas, OTDPE3OK, Jdy4, YroJi, JIOMaHas,
MHOTOYTOJIbHHUK, YETIPEXYTOIbHHUK, TPEYTOIbHUK, OKPY)KHOCTD, KPYT.

B3anMHOe pacnoniokeHue AByX NpPSIMBIX Ha IUIOCKOCTH, MapailielbHbIe MpSMEIE, NEPIEHIUKYJISPHbIE IPSMBIE.
W3mepenne paccTOSHMIA: MeXIy JBYMsi TOYKaMH, OT TOYKH JI0 IPSIMOM, IIHHA MapIlpyTa Ha KBaJpaTHOH CETKE.

W3mepeHre ¥ TIOCTpOEHHE YITOB C IOMOLIBIO TPAHCIIOPTHPA. BHABI TPEYrONBHUKOB: OCTpPOYTONBHBIH,
IPSMOYTOJIBHBIH, TYIIOYT'OJIbHEIH, paBHOOEIpEHHBIIH, PaBHOCTOPOHHHH. YeTbIpEXYTONBHUK, IIPAMEPHI
YeTBIPEXYTONLHUKOB. [IpsIMOYroNBHHUK, KBaJpaT: HCIONH30BAHHE CBOMCTB CTOPOH, YIVIOB, MHaroHaieil. M3o6paxeHue
TEOMETPUIECKUX (GUIyp Ha HENMHOBAHHOW Gymare C HCIIONB30BAHMEM IUPKYJIS, JTHHENKH, YrOJBHHUKA, TPaHCIIOPTHUPA.
IocTpoenust Ha KireTyaroii Gymare.

Ilepumerp MHoroyronbHuka. IloHsTHe momamu QWUIypsl, eUHUIBI H3MEPEHHS ILTOLIA/A. ITpubmxE€nnoe
M3MEpeHne IIomand GUryp, B TOM YHCIe Ha KBaJpaTHOH ceTke. IIpHOMIKEHHOE M3MepeHHe IHHBI OKPYKHOCTH,
IIOLIAU KpyTa.

CHUMMeTpHS: [eHTpallbHasi, 0ceBast i 3epKaJbHasi CHMMETPHH.

IocTpoenne cuMMeTpHYHEIX QHTYD.

Harmsigesle npescTaBneHus o HpOCTpaHCTBEHHBIX (urypax: mapammenenmmes, Ky6, mpusma, nEpamMua, KOHYC,
LUIAHAD, map u chepa. M3o6paxkenne mpocTpaHCTBEHHBX (uryp. [TpuMepsl pa3BEPTOK MHOTOIPAHHHKOB, UIAHApa U
konyca. Co3naHue Mozenielt IPOCTPaHCTBEHHBIX GHUryp (13 GyMar, IPOBOJNOKH, IIACTHIIMHA H IPYTHX MaTepUaJoB).

Ionsitue 06bEMa, eIMHUIBI H3MepeHus 06hEMa. OOGBEM IPAMOYTOIBHOTO napajuleenumnena, Kyoa.
ITAHUPYEMBIE PE3YJBTATBI OCBOEHHUS ITPOTPAMMbBI YYEBHOI'O KYPCA «MATEMATHKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OFPA30OBAHUS

JIMYHOCTHBIE PE3YJIbTATHI

JInuHOCTHEIE PE3yJIbTAThl OCBOCHUS IIPOrPaMMBbI yqe6Horo Kypca «MaremaTuka XapaKTEepHU3YIOTCA:
1) NaTPHOTHYECKOE BOCIIUTAHHE:



TIPOABIICHUEM HMHTEpeca K MpPOLLIOMY U HACTOSUIEMY POCCHMCKOM MAaTeMaTHKH, MeHHOCTHBIM OTHOIIEHHEM K
JOCTIDKCHHUSIM POCCHACKHMX MaTEMaTHKOB M POCCHUICKOM MaTeMaTHIeCKoi IIKOJIBI, K MCITOJIb30BAHUIO 3THUX JIOCTYXECHHI B
APYTUX HayKax W NPUKIaJHBIX chepax;

2) rpaxaaHcKoe H IyXOBHO-HPABCTBEHHOE BOCIHTAHHE:

TOTOBHOCTBIO K BBINIONHEHHUIO OOSA3aHHOCTEH TIpakIaHWHA U peanu3allii €ro IpaB, MPEICTABICHHEM O
MaTeMaTUYECKUX OCHOBaX (YHKIHMOHHUPOBAHUS Pa3IHMYHBIX CTPYKTYp, SBICHHM, NpPOIENyp IpaXKIaHCKOTO OOIIecTBa
(HanpEMep, BBIOOPHI, OMPOCHI), T'OTOBHOCTHIO K OOCYXIEHHIO STHYECKHX IIPOOIEM, CBA3AHHBIX C IIPaKTUYECKHUM
NPUMEHCHUEM NOCTHXEHUU HAyKH, OCO3HAHHEM Ba)KHOCTH MOPAIbHO-3THYECKHX IIPUHITUIIOB B JE€ATEIBHOCTH YYEHOTO;

3) TpyaAOBOe BoCIHTaHHE:

YCTaHOBKOH Ha aKTUBHOE Y4aCTHe B PEIIEHHMH TPAKTHIECKUX 33124 MaTeMaTHIeCKO HaIpaBJIEHHOCTH, OCO3HAHUEM
B2)XHOCTH MaTeMaTUIECKOro 00pa3soBaHysl Ha MPOTSHKEHUH BCEH KU3HH IS YCIICIIHOM ITPOGeCCHOHANBLHON AeSITENbHOCTH
U pa3BUTHEM HEOOXOTUMBIX YMEHHH, OCO3BHAHHBIM BEIDOPOM U IIOCTPOCHUEM WHMBHIYAILHOM TPaeKTOpUHU 00pa3oBaHUs
1 JXA3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX OTpeOHOCTElH;

4) 3cTeTHYECKOE BOCIHTAHME:

CIIOCOOHOCTBIO K SMOIMOHAIEHOMY H SCTETHMECKOMY BOCHIPUATHIO MAaTEMAaTHYECKHX OOBEKTOB, 3a/ad, PEIleHHIA,
PacCy/IeHUH, YMEHHIO BUETh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 MO3HAHMSA:

OPHEHTAIMCH B JEIATENBbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX TPE/CTaBICHUH 06 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3sBUTHS 9YEIIOBEKA, IPUPOABI M OOINECTBAa, ITOHUMAHHEM MAaTEeMATHUYECKOM HayKd Kak cdepbl dYeloBeYecKoi
ACATENBHOCTH, JTAalloB €€ Pa3sBUTHA M 3HAYAMOCTH JUIS PasBUTHS LMBHJIH3AINH, OBJIaJICHUEM S3BIKOM MAaTEMaTUKH H
MaTEMaTHYeCKOH KyIbTYPOH KaK CPeICTBOM [IO3HAHMS MHPA, OBJIaJcHHEM IPOCTEAINMMY HaBBIKAMH HCCIIEI0BATEIHCKOH
JeATEeNbHOCTH;

6) ¢puznyeckoe BocnuTanue, popmupoBanue KYJbTYPbI 310POBbSl H YMOIHOHAJILHOTO 6JIArONOTY YHS:

TOTOBHOCTBIO PUMEHATE MATEMATUIECKHE 3HAHUS B HHTEPECAX CBOETO 37I0POBbSI, BeICHHUS 3I0pOBOr0 00pa3a HU3HH
(3n0poBOe mMHUTaHMe, COANAHCHPOBAHHBIA PEXHM 3aHATHH W OTABIXA, peTyJsipHas (u3MUecKas aKTUBHOCTB),

chOpMHUPOBAaHHOCTELIO HaBhIKA peduexcun, IpU3HAHUEM CBOETO IIpaBa Ha OIMUOKY K TaKOTO Ke IIpaBa JIpPYyroro 4eaoBeKa;
7) 3K0JIOTHYECKOe BOCITHTAHHE:




OpHEHTaIlMeH Ha IPUMEHEHHe MaTeMaTHYECKHX 3HAHUM s peiieHuns 3a1a49 B 00IaCTH COXPAaHHOCTH OKPYKAOLIEH
CPCIBL, IIAHMPOBAHMS MOCTYIKOB M OLEHKA MX BOSMOXHBIX MOCITEICTBHUIA AU OKPYJXKAalOLEH Cpeibl, OCO3HAHHEM
II00aBHOTO XapaKTepa SKOIOrHYeCKHX NPOOJIEM M IIyTel UX PEICHNS;

8) aganTanus k M3MeHsIOMHMCS YC/IOBHSIM COIHAJIbHOM H PHPOIHOM CpeabI:

TOTOBHOCTBIO K NEHCTBHSM B YCIIOBUSIX HEONpENENSHHOCTH, MOBBHIICHHUIO YPOBHA CBO€H KOMIIETEHTHOCTH 4epes
TPaKTHIECKYIO NESTENBHOCTD, B TOM YHCJIe yMEHHE YIUTHCS Y APYTHX JIO/iei, IIPUOOPETATh B COBMECTHOM JeSTeIbHOCTH

HOBBIC 3HAHHS, HABBIKM U KOMIIETCHLUH W3 OTIBITA IPYIHX;

HEO0XOUMOCTEIO B JOPMUPOBAHHH HOBBIX 3HAHWH, B TOM UHCIE (GopMyTHpOBaTE WiEeH, MOHATHS, IHIIOTE3H 06
OObeKTax M SBNEHHSX, B TOM dUHCIE paHee HEU3BECTHBIX, OCO3HAaBaTh MAEGUIMTEI COGCTBEHHBIX 3HAHMN K
KOMIIETeHTHOCTEH, TIIaHMPOBATE CBOE Pa3BUTHE,

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYALIHIO, BOCIIPHHAMATE CTPECCOBYIO CHTYALMIO KaK BBI30B, TPEGYOIIHix
(OHTPMED, KOPPEeKTHPOBATb NPUHUMAEMbIE PENIEHHs H NeHCTBHS, (BOPMyYIHpOBATh W OLECHHBATE PUCKH U TIOCIIEACTBHS,
(GOpMHUpOBATE OMEIT.

METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTebHbIE yHHBEpPCAIbHBIE y4eOHble AeilicTBHS

Ba3zoBrle sornueckne geiicTusn:

* BBUBJIITE U XapaKTEPHU30BaTh CYIIECTBEHHBIE IPU3HAKH MATEMATHYECKUX OOBEKTOB, TOHATHIA, OTHOIIEHHMIA MEXITy
NOHATHAME, (QOPMYITHUPOBATH ONpeNeNeHrs NOHATHH, yCTaHaBIUBaTh CYINECTBEHHBIH NMpPH3HAK KiaccHpHKAINY,
OCHOBaHUS /st 000OIIEHNS U CPaBHEHHUS, KPUTEPHH IPOBOEMOTO aHalu3a,

* BOCIPUHMMATh, POPMYIHPOBATE U MPe06PA3OBEIBATE CYKJICHUA: YTBEPAUTENbHBIE U OTPHIATENbHEIE, eAHHUYHEIE,
9aCTHEIE U OOIIKe, YCIIOBHEIE;

* BBUIBIITH MaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aHMOCBS3H U NPOTHBOpeYHs B (paKTaX, NAHHEIX, HAGMIONEHAIX 1
YTBEPKICHUAX, TIPEIaraTh KPUTEPHH JJIsl BEIABICHHS 3aKOHOMEPHOCTEH 1 IIPOTUBOPEYHIL;

* ACTaTbh BRIBOIBI C KCIHOJB30BAHMEM 3aKOHOB JIOTMKH, JeIyKTHBHBIX U UHIYKTUBHBIX YMO3aKJIIOYCHHIH,
YMO3aKIIIOYEHHUH 10 aHAIIOTHY;




e pa3bupaTh [HOKa3aTelbCTBA MAaTEMAaTUYECKUX  YTBEPXKACHUH (upsiMBIE W OT NPOTUBHOIO), TPOBOIMTEH
CaMOCTOSATEIHHO HECIOXHBIE H0KAa3aTeIbCTBA MaTeMaTH4YeCKuX (haKTOB, BBICTpAaUBaTh apryMeHTalUIO, IPUBOIUTh
IpUMEpPBL 1 KOHTPIPUMEPE], 000CHOBBIBATH coOCTBEHHBIE pacCy KICHHS,

o BBEIOMpaTH CIIOCOO penreHus y4eOHOH 3amaun (CpaBHUBATH HECKOJBKO BapHaHTOB PEINCHHS, BbIOMpaTh Hauboiee
TOIXOISAIIHHN C Y4ETOM CaMOCTOSTENIBHO BBIETIEHHBIX KPHTEPHEB).

Ba3zoBbie ucciief0BaTeIbCKHE IeCTBHA:

e WCIIONB30BaTh BONPOCH KaK MCCIENOBATENbCKHMM HHCTPYMEHT IMO3HaHHs, (OpMyIHpOBaThE  BOIPOCHL
duKCHpyIOIMe IPOTUBOpeYre, NpobieMy, CaMOCTOATENBHO yCTaHABIMBaTh HCKOMOE M JAHHOE, dbopmMHpOBaTh
TUIIOTE3Y, apTyMEHTHPOBATh CBOIO IIO3MIIUIO, MHEHHE;

e IIPOBOJMTH IO CAMOCTOSTENHHO COCTABIEHHOMY ILIaHY HECJIOXHBIH 9KCIIEPHMEHT, HEOONbIIOe HCCIIE/I0BAHME 110
YCTaHOBJIEHHIO 0COGEHHOCTEH MaTeMaTHIeCKOTO 00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXITY co0oif;

e« CaMOCTOSITENBHO (OPMYIHPOBAaTh OOOOIIEHHMS W BBIBOABI IO pPe3yJbTaTaM MNPOBENEHHOTO HAOIIOICHHA,
FCCIIeIOBAHUSI, OLIEHMBATh JOCTOBEPHOCTD MOJIYYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIECHUI;

e POrHO3UPOBATH BO3MOXKHOE Pa3BHTHE MPOLECCA, & TAKXKe BBIABUTATH NMPEATIONOKEHH O €r0 PasBUTHH B HOBBIX
YCIIOBHUSX.

PaGora ¢ undopmanmei:
e BBISBISATH HEJOCTATOYHOCTH U U3OBITOYHOCTD HH()OPMAIHH, JAHHBIX, HEOOXOMUMBIX JUIsl PEIEHUs 3a1a4H;
o BHIOHpPATh, AHATM3MPOBATh, CHCTEMATH3MPOBATh M MHTEPIPETHPOBAThH MHGOPMALMIO PasiIHIHBIX BUIOB U bopm
IIpeACTABICHHS,
e BBIOMpaTh (OpPMY Ipe/CTaBIeHHs MHPOPMAIMK ¥ HILIIOCTPUPOBATH pellaeMble 3a[a4d CXeMaMH, AuarpaMMaMH,
uHOM rpaduKoi ¥ UX KOMOHHAIUIMH,

e OIICHUBATH HaIEXHOCTD I/IH(l)OpMaI.II/II/I II0 KpUTCPHUSAM, MNPEAJIOKEHHBIM YYHTCICEM HIIA C(i)OpMy.]II/IPOBaHHBIM
CaMOCTOSATECIIBbHO.

KoMMyHHKATHBHbIC YHHBepCca/IbHbIE y4eOHbIe AeHCTBHA:
¢ BOCIPHHEMATH U (OPMYIUPOBATH CY)XIEHHS B COOTBETCTBHH C YCJIOBHMAMHM U LEISIMH OOILIEHHS, ACHO, TOYHO,

IPaMOTHO BBIPAXKATh CBOIO TOUKY 3PEHHMS B YCTHBIX M NMCHMEHHbIX TEKCTaX, JaBaTh MOACHEHHS 110 XOMY PEIICHH
3aa4i, KOMMEHTHPOBATH ITOy4YeHHBIH pe3yIIbTaT;,




B Xole OOCYKIEHHs 3a[aBaTh BOIPOCH IO CYLIECTBY 06CYKHaeMOH TeMEI, IpPO6IeMSsI, pemaeMoil 3a7a4H,
BBICKA3bIBATh HU[ICH, HALlCNICHHBIE HA IOKWCK PELIeHMS, COMOCTABISNTH CBOM CYXICHUS C CyXICHUSIMH IPYTHX
YaCTHUKOB /iHayora, OOHApYXWBATh pasiM4Me W CXONCTBO MO3WIHH, B KOpPPEKTHOH (hopMe (OpMyIMpOBaTH
Pa3HOIJIACHsI, CBOU BO3PaKEHHUS;

TIPENICTABIIATE Pe3yNbTaThl PEIICHHs 3a/[a9H, SKCIIEPUMEHTA, HCCIIeI0BAHN, IPOEKTa, CaMOCTOSTENHHO BEIOUPATH
(opMaT BEICTYILIEHHS ¢ y4STOM 32724 NIPE3EHTALMA U OCOGEHHOCTEH ayAUTOPHH;

TOHMMATh W HCTIOIB30BaTh MPEHMYINECTBA KOMAHIHOH M HMHIMBHAYaTbHOH paboTel TpH pemeHHM y4eGHBIX
MaTeMaTU9EeCKHX 3a/1a4;

TIPUHUMATE IeJIb COBMECTHOM JESITeNbHOCTH, ILIAHUPOBATh OPIaHH3ALMIO COBMECTHOM paboThl, pacmpenensTh
BHJIbI paboT, JOrOBapUBATECS, 06CYKIATh IPOLECC H pesynbTaT paboTsl, 06001IaTh MHEHHS HECKONBKUX JTFOJEH;
Y4acTBOBaTh B IPYNNOBHIX (opMax paboTel (06CcyxkmenHus, obMeH MHEHHSMH, MO3TOBBI€ IITYPMBI M JpYyTHE),
BBIIIOJIHATE CBOKO 4acTh pabOTEI M KOOPAMHHMPOBATH CBOM NEHCTBHS C APYTMMHU 4YJI€HaMH KOMaHJEI, OLIEHUBATh
KaqecTBO CBOET0 BKJIajia B 00U IPOLYKT [0 KPUTEPHSM, COPMYTUPOBAHHEIM YYACTHUKAMH B3aMMOIEHCTBIS.

Peryasrusnrbie ynuBepcanbuble yaeGHbIe qeiicTBHS

Camoopranmsannsn:

CaMOCTOATE/IHO COCTABNIATE ILIAH, allOPUTM PELIeHHs 3ajaud (WId ero 4acTh), BBIOMpATh CIOCO6 peIleHHs ¢
YI€TOM HMMEIOIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHPOBATh U KOPPEKTHPOBATE BapUaHTHI
PEIIeHNH C yYETOM HOBOM UH(OpMAIIHH.

CaMOKOHTPOJIL, SMOIHOHAJILHBIM HHTEJLIEKT:

BJIaJIeTh CMIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS TIporecca u pesynbTaTa PEIIeH)s MaTeMaTUYECKON 3a[auH;
TPEABUIETE TPYAHOCTH, KOTOPBIC MOIYT BO3HUKHYTh NIPH PELICHAH 33,129, BHOCHT KOPPEKTHBEI B A€STEIBHOCTh
Ha OCHOBE HOBBIX 00CTOSATENBCTB, HAlIEHHBIX OIIMGOK, BBIBIICHHEIX TPYZHOCTEN;

OLCHMBATL COOTBETCTBHE pe3yibTaTa JAEATeNbHOCTH TMOCTABIECHHOM Ield 1 YCIIOBUSIM, OOGBACHATH IPUYMHBI
AOCTHKCHHA MITH HEAOCTHXKEHUS 1IETH, HAXONUTh OMIMOKY, 1aBaTh OLIEHKY IIPUOOPETEHHOMY OIIEITY.

IIPEAMETHBIE PE3YJIbTATBI



K KxoHILy 00y4eHus B 5 kJiacce 00yJaroIUiCs MOTyYHUT CIEeAyIOIKe IPEIMETHBIE PE3yIbTaThI:
Yuciia 1 BbIYHCICHHS

ITonumare u IIpaBHJIBHO YHOTPCGJIHTB TEPMHHBI, CBA3aHHBIC C HATypaJbHbIMU 4YHCJIAMHU, OOBIKHOBEHHBIMH H
JECATUYHBIMHA }_'[pO6SIMI/I.

CpaBHMBATh M YNOPSAOYMBATh HATypalbHBIE YHCNA, CPaBHMBATh B MPOCTEHMINMX CTydasx OOBIKHOBEHHbIE IpoOw,
JIeCATHYHBIE ApOOH.

COOTHOCHTh TOYKY Ha KOODAMHATHOW (YHCIOBO#) NHpSAMON C COOTBETCTBYIOIIMM €W 4YHCIOM M H300paxarh
HaTypaJlbHbIE YKCIIa TOYKaMHU Ha KOOPAMHATHOM (YMCIOBOM) IPAMOH.

BBINONHATE apU(PMeTHUECKHE IEeHCTBHS C HATypalbHBIMU YHCIAMH, C OOBIKHOBEHHBIMH JAPOOSMH B IPOCTEMIIMX
ClTydasix.

BEIIIONIHATE IPOBEPKY, IPUKHUJIKY pe3yJIbTaTa BEIYMCICHUN.

OKpyTJISTh HaTypallbHbIE YHCIA.

Pemenne TeKCTOBBIX 3aAa4

Pemate TEKCTOBBIE 3aJa4U apI/I(bMeTI/I‘-IeCKI/IM CIIOCOOOM H C IIOMOIIIBIO OPraHH30BaHHOI'O KOHEYHOI'O nepeGopa BCEX
BO3MOJXXHBIX BapHUaHTOB.

Pemate 3amaum, coaepxaiye 3aBHCHMOCTH, CBA3BIBAIOIIAEC BEJIUYHHBI: CKOPOCTb, BpEMs, paCCTOSHHE, IICHA,
KOJIN4eCTBO, CTOUMOCTD.

Hcnons3oBath KpaTKue 3aIlliCHh, CXEMBI, Ta6J'II/II.II>I, 0003HaYeHUS IIpH PEIICHUHU 3a1a4.
[lonp30BaThCd OCHOBHBIMHM €IWHHUIIAMU U3MEPEHUA: LICHBI, MacChl, PaCCTOSIHUSI, BDEMEHH, CKOPOCTH, BBIPAXXAaTh OJHU
€IUHULBI BEINYUHBI Y€PE3 NPYTHUEC.

V3BneKarh, aHAIM3UPOBATh, OIIEHWBATh WHPOPMALUIO, NIPEACTaBICHHYIO B TabiwMIle, Ha CTOI0YAaTOM JHarpaMmme,
MHTEPIPETAPOBATH IPEICTABICHHbIE JaHHBIE, MCIIOJb30BaTh JAHHBIE IIPY PEIICHAH 3a/1a4.

Harasigaasi reoMeTpHs

ITonp30BaThCS TEOMETPHYECKAMH MOHSATHSAMH: TOYKA, MpsiMas, OTPE30K, JIyd, YroJl, MHOTOYIOJIbHHK, OKPYXXHOCTb,
KpyT.

ITp¥BOIUTE IPUMEPEI 0GBEKTOB OKPYXKAIOLIEr0 MUPa, HMEIOIMX (POPMY M3yUEHHBIX T€OMETPUIECKHX QUTYD.
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Hcrnons30BaTh TEPMUHOIIOIHIO, CBA3AHHYIO C YITIAMH: BEPIIMHA, CTOPOHA, C MHOI'OYI'OJIbHUKAMH: YToJI, BEpIIXHA,
CTOpOHA, TMaroHallb, C OKPY)KHOCTBIO: paiyC, AUAMETD, LIEHTP.

H300paxars U3yueHHBIe TeOMeTprUdecKie (GUIYpHl HA HEIMHOBAHHOM M KIIETIATOM OyMare ¢ mOMOMIBIO LUPKYJIS U
JIMHEWKH.

Haxozuth JUIMHBI OTPE3KOB HENOCPENCTBEHHEIM M3MEPEHHEM C TTOMOIIBIO JIMHEHKH, CTPOUTh OTPE3KH 3aJaHHOMN
AUTMHBL; CTPOUTE OKPYIKHOCTB 33[JaHHOTO PaJryca.

Hcronb3oBath CBOMCTBA CTOPOH U YITIOB MPSMOYTONGHKKA, KBaJipata JJisg UX IIOCTPOECHUS, BBIYHCIIEHHS IUIOMATN U
IepUMeTpa.

BBIMUCIATS epUMETp M IUIOLIAE KBAAPATa, MPSIMOYTOIbHHKA, (uryp, CoCTaBICHHBIX U3 NPSMOYTOJIEHAKOB, B TOM
gmcie GUryp, u306pakEHHBIX Ha KIeT4aToi Gymare.

ITomp30BaTECS OCHOBHBIMM METPHYECKAMH € HHHUI[AMH U3MEpEeHHs JJIMHBI, IUIOIIAAN; BBIPAXATHh OLHH €IUHHUIIBI
BEJIMYMHBI Yepe3 IpyTHe.

Pacriosnasate mapanmnenenumesn, Ky6, HCIONB30BaTh TEPMHHOIOTHIO: BEpILKHA, pebpo, rpaHb, U3MEPEHHMs], HAXOIAUTh
U3MEpeHuUs Mapajuienenumnena, Kyoa.

Boravcnare 0668M Ky6a, mapamnenenmmena 1o 3aiaHHBIM U3MEPEHHUSIM, TONIB30BaThCs E€IUHULAMH H3MEpPEHHs
o0BEMa.

PelaTs HecnoxHEIe 3a1a41 Ha M3MepEHHE F€OMETPUIECKHX BEIHYMH B IPaKTHYECKUX CUTYaIMsIX.

K koHIty 06y4enus B 6 kiaacce 06yqaromumiics oIy IuT CJIETyIOIIME IIPEIMETHBIEC PE3YILTATHI:

Yuciia 1 BLIYMCJICHHSA

3HaTb ¥ IOHUMATh TEPMHUHEI, CBA3aHHBIE C PA3IHYHBIMEA BHIAMY YHCEI M CIOCOGAMHU HX 3allMCH, NIEPEXOAUTH (eCiu
3TO BO3MOXXHO) OT OIHOH (h)OPMEI 3ammucy uKcia K APYToif.

CpaBHHMBATE ¥ yHODPANOYKMBATH LENble YHCIA, OOBIKHOBEHHBIE M ECSTHIHDIC IpoOH, CpaBHHBATh YKMCJIA OJHOTO H
Pa3HBIX 3HAKOB.

BeinonusTe, coueras yCTHble W MHCEMEHHBIE MPHEMSL, apu(MeTHYeCKUe NEHCTBHSA C HATypaJbHBIMHA U LEJbIMH
YHCIIaMH, OOBIKHOBEHHBIMU H JIECSTUYHBIMU JIPOGSIMH, IOIOKUATENEHBIMY H OTPULIATEIbHBIMU YHCIIAMH.

BEIYHCTATE 3HAYEHHS YUCIIOBBIX BBIPAXKEHMUIA, BBIIOIHSTH IPUKHUJKY U OLIEHKY pe3yJbTaTa BEIYHCIICHUHN, BHIIOIHSTD
Npeobpa3oBaHus YUCIOBBIX BHIPAXXEHHMI HA OCHOBE CBOMCTB apuMeTHIECKUX JEHCTBHUIA.




COOTHOCHTP TOYKY Ha KOODIMHATHOM NPAMOM C COOTBETCTBYIOLIUM €M YMCIIOM H M306paXaTh YHCIA TOYKAMH HA
KOOPJMHATHOM IIPsIMOH, HAXOAUTH MOJTYJIb YHCIIA.

CoOTHOCHTE TOYKHM B IIPMOYTOIBHON CHCTEME KOOPAUHAT C KOOPAMHATAMH 3TON TOYKH.

OKpyriaTe Lenble YKCa U IeCATHYHbIE APOOH, HAXOAUTh NPUOIMKEHHS YUCEL.

YuciaoBbie H OyKBeHHbIE BbIpaXKeHHS

ITosrMaTe M yHoOTpeONIATh TEPMHHBI, CBS3aHHBIE C 3alMCHI0 CTEIIEHH YHCIA, HAXOIUTh KBapaT U Ky0 uucna,
BBIYHMCIIATH 3HAYEHHUs] YUCIOBBIX BRIPOXKEHUH, COAEPIKAIINX CTEIECHH.

IMosp30BaThCS IPU3HAKAMH JIENTUMOCTH, PaCKIIaIbIBaTh HATypaIbHbIE YKCIIA HA IPOCTHIE MHOYHUTEIH.

Ilonp30BaThECs MacIITaboOM, COCTABIISATH MPOIOPIIMK M OTHOLICHUS.

Hcnonb30Bath OYKBBI Uisi 0603HAYEHHUs YHCEIN IIPH 3alMCH MaTeMAaTHYECKHMX BBIPAXKEHHHM, COCTABIATH OyKBEHHBIE

BBIpDaXKEHHs. W (OPMyIBI, HAXOAWTh 3HA4YEeHWS OYKBEHHBIX BBIPAKEHHH, OCYLIECTBISS HEOOXOAMMEBIE MOJCTAHOBKM H
npeobpazoBaHUs.

HaxonuTte HEU3BECTHBIN KOMITIOHEHT PaBEHCTBA.

Pemmenne TeKCTOBBIX 32124

Pemate MHOroIIaroBble TEKCTOBBIE 3a1a4l apUPMETHIYECKHM CIIOCOOOM.

Pemats 3a1a4u, CBsI3aHHBIE C OTHOIIEHHEM, IIPONIOPIMOHANBHOCTHIO BEIMYHH, IIPOICHTAMH, pelaTh TpA OCHOBHBIE
3a1a4M Ha IPOOU U MPOLICHTHI.

Pemrate 3ajmauu, comepialliye 3aBUCHMOCTH, CBA3BIBAIOIINE BEIUYHMHBI: CKOPOCTh, BpEM, paccTosiHUe, IieHa,
KOJIMYECTBO, CTOUMOCTB, IIPOM3BOUTENBHOCTD, BPeMs, 0OOBEM paboThl, UCIONB3YsS apU(pMETHIECKHE NEHCTBHS, OLEHKY,
NPUKHUJIKY, [I0JI30BaTHCS €IMHUALIAMH H3MEPEHHSI COOTBETCTBYIOIIMX BEIHYHMH.

CocraBnsaTh OyKBEHHBIE BRIPAXKEHHS IO YCIOBHUIO 3a/1a9H.

W3BnexaTh HHQOpPMAIMIO, TPEICTABIEHHYIO B TaOIULAX, HAa JHHEHHOH, CTONOYATON MIIH KpyroBo¥ auarpammax,
MHTEPIPETUPOBATE MIPE/ICTABJIEHHEIE JaHHBIE, HCIIO/IB30BATh JaHHEIE IIPH PELICHUH 3a1a4.

[IpencraBnsaTh HHGOPMAIIHIO C TIOMOLILIO TaOIHUI, TUHEHHOH U CTOIOYATOM JHarpamm.

Harasanasi reomerpust

IIpuBOAUTE MPUMEPEI OOBEKTOB OKPYXKAIOIIEr0 MHUpPA, MMEIOHX (HOPMY H3YYEHHBIX F€OMETPUYECKHX ILIOCKHX W
TIIPOCTPAaHCTBEHHBIX (QUTYD, IPUMEPHI PAaBHBIX X CUMMETPHYHBIX QUTYD.




N300paxars ¢ IIOMOIIBIO HUPKYIS, JTHHEHKH, TPaHCIIOPTHPa Ha HETMHOBAHHOW M KJIETYATOH Oymare m3ydyeHHEIE
IUIOCKHE IeOMeTpHIeCKre GUryphl M KOHGUIYpalliH, CAMMETPUYHBIE ¢burypsi.

ITonp30BaTbCsl TEOMETPUYECKHMHU MOHSITHIMU: PaBEHCTBO (GUIyp, CHMMETpHS, HCIOJb30BaTh TEPMHHOIOTHIO,
CBSI3aHHYIO C CHMMETpHEH: OCh CHMMETDPHH, [IEHTP CHMMETPHH.

Haxomute BemuumHBEI yriioB H3MEpPEHHEM C TIIOMOIUBIO TPAaHCIOPTUPA, CTPOUTH YIJIBI 3aJaHHOM BEIUYHHBL,
TIOJIR30BATRCA IIPU PELICHUH 3a/1a4 IPafyCHOM MEPOH yITIOB, PaCIO3HABATE HA YepTeKax OCTPBIM, IPSIMOM, pPa3BEPHYTHIM U
TYIIO! YTJIEL

BbIMHCIIATE AIHHY JTOMaHOM, epUMeTp MHOTOYTOJIbHHKA, IIOJIb30BAaThCS €AMHUIIAMH M3MEPEHUs JJIMHEI, BEIPaXaTh
OZTHH €TUHHUIIBI H3MEPEHHUS IIMHBI Yepe3 APYIHe.

Haxonuts, ucnons3ys 4epTéxHbie HHCTPYMEHTBI, PACCTOSIHMSA: MEXTY ABYMS TOYKaMH, OT TOYKHU IO MPSIMOM, [UIHHY
IyTH Ha KBaJIpaTHOH CETKe.

BrruncnaTe miomans GUryp, COCTaBICHHbBIX U3 IPSIMOYTOJIbHUKOB, MCIOJIb30BaTh pa3OHeHne Ha MPSIMOYTOJILHHUKH,
Ha paBHbIe QUTYpHI, JOCTPAUBAHUE O IIPAMOYTOJIPHHKA, MOJIb30BaThCS OCHOBHBIMM €IUHUIIAMH W3MEPEHHs ILTOMAN,
BBIPXKATH OJJHU €UHUIIBI H3MEPEHHUS IO YePE3 APYIHE.

PacriosnaBaTe Ha MOZENSIX M U306paXKEHUSIX ITUpaMUy, KOHYC, IIMIUHAP, UCIOJI30BaTh TEPMUHOJIOTHIO: BEPIIMHA,
pebpo, rpaHb, OCHOBaHHUE, pa3BEPTKA.

Hzo6paxars Ha KieTuaTtoi 6Gymare IIPSIMOYTOJIBHBINA MapajlielIenuIie .

Beraucniare 06séM mpsaMoyronsHOro Hapajienenumena, Kyba, IMojIbp30BaThCsd OCHOBHBIMH €IMHHIAMH U3MEPEHUS
00BEMa;

Pemnats HeclioXHbIE 331291 HA HAXOXIEHHE re€OMETPHYECKHUX BEJIMYMH B IPAKTUIECKUX CHTYaI[HIX.



TEMATHYECKOE ILTAHWPOBAHHUE

5KJIACC

Koau4uecTBO 9acoB DJIeKTPOHHbIE
HanMeHoBaHHe pa3JejioB H TeM (uapoBbIe)
Kontpoabnsie | IlpakTudeckne
NpOrpaMMel Bcero oGpa3oBaTe/bHbIe
padoThI padoThl
pecypchl
Harypanbasie uncna. JledcTBus C 43 | Bubmuorexa [IOK
HaTypaJbHBIMH YUCIIAMH https://m.edsoo.ru/7f4131ce
Harnsgaas reometpus. Jluauu Ha 12 5 Bubmuorexa [IOK
IUIOCKOCTH https://m.edsoo.ru/7f4131ce
But6morexa [IOK
OBEXHOBSEREE JPOCH A ! https://m.edsoo.ru/7f4131ce
Bu6moteka [IOK
Harmsios .M 1
ar e 5 > https://m.edsoo.ru/7f4131ce
buo6miorexa ITOK
JlesHRELE JRO0E 38 ! https://m.edsoo.ru/7f4131ce
Harnsauas reomerpus. Tena u Gurypst B 9 1 Bubmuorexa [IOK
MPOCTPAHCTBE https://m.edsoo.ru/7f413 lce#
IMoBTOpenue u 0606meHne 10 1 BuGmaorexa LIOK
https://m.edsoo.ru/7f413 1ce
OBILEE KOJIMYECTBO YACOB I10 [MTPOT'PAMME 170 4 4




6 KJIACC
KoaungecTBo 9acoB DJIeKTPOHHbIE
HaumeHnoBaHMe pa3iejioB H TEM (uudposbie)
Ne o/m Konrpoabusie | IlpakTrueckue
NPOrpaMMbI Bcero obpa3oBaTeJbHBIE
padoTnI paboThI
pecypchl
Bubmauorexa [IOK
! HatyparbHbie mcia - : https:/m.edsoo.ru/7f414736
) Harnsgnas reomerpus. IIpsveie Ha 7 Bbubmiorexa IIOK
IUIOCKOCTH https://m.edsoo.ru/7f414736
bu6moteka [JOK
3 Hpots A ! ! https://m.edsoo.ru/7f414736
Bubmmorexa [IOK
4 ElArTEEs DEpMETpEL. (CHNE e 6 : https://m.edsoo.ru/7f414736
Bubmuorexa [IOK
> SIRTpRRERIE G Gyase 6 https://m.edsoo.ru/7f414736
6 Harnsnaas reomerpus. Ourypsl Ha 14 1 1 bu6motexka [JOK
IUIOCKOCTH https://m.edsoo.ru/7f414736
Bbu6moreka [IOK
7
[TonoxuTensHbIE U OTPULIATEIILHBIE YUCIIA 40 1 hitos://m.edsoo.ru/7f414736
Bubmuorexa [IOK
8 e s 8 . https://m.edsoo.ru/7f414736
9 Harnsaas reomerpus. @urypsl B 9 1 bubmoTexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 IToBTOpEHuUE, 06001meHNE, 20 ) Bubmuorexa [IOK
cHcTeMaTH3anus https://m.edsoo.ru/7f414736
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 5 5
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NNOSACHUTEJBHAS 3AIINCKA

IIpropuTeTHBIME LeNIIMHA 00y4YEHUsI MaTeMaThUKe B 5S—6 Kitaccax SIBJISIFOTCS:

e IPOAOKCHHE (OPMHUPOBAHMUS OCHOBHEIX MATEMATHYECKHX ITOHSITHIA
(ducno, BenuuMHA, TreoMeTpudeckas (Qurypa), obGeCIEUHBAIOIIMX
IPEEMCTBEHHOCTh M IEPCIEKTUBHOCTh MaTeMaTUYECKOro 00pa30oBaHHMS
o0ydaronmxcs;

e Da3sBUTHE  UHTEIUIEKTYyaJbHBIX M  TBOPYECKHX  CIIOCOOHOCTEM
o0ydJaroluxcsi, IO3HABATEIbHOW  aKTUBHOCTH, HCCIIENOBATENILCKUX
YMEHUH, HHTEpECa K U3YUECHHUIO MaTEMaTHKU;

e TIIOABEAEHHE OOYYarOLIMXCS HA JJOCTYITHOM JJIS HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBS3M MaTEMATUKH U OKPYKAIOIIEr0 MUPA;

e (QopMupoBaHue (QYHKIMOHATEHOW  MAaTEeMaTHYECKOW  TIPaMOTHOCTH:
YMEHHsI paclio3HaBaTh MaTeMaTUYECKUE OOBEKTHI B PeaTbHBIX KU3HEHHBIX
CUTyallUsIX, TPHUMEHSITh OCBOCHHBIE yMEHHUS IJIs pelIeHUS IPaKTHKO-
OPUEHTHUPOBAHHBIX 3aj]a4, HHTEPIPETUPOBATh IOJMyUYEHHBIE PEe3yIbTaThl U
OLICHUBATh UX HAa COOTBETCTBHE NIPAKTUUECKON CUTYaIHH.

OcHOBHBIE IIMHUM COIEpXaHUS Kypca MaTeMaTWuKu B 5-6 Kiaccax —
apupmMeTHyeckass U TeOMETpUYecKas, KOTOpBIE pAa3BHBAIOTCA MapaJlIesBHO,
KaXx1asi B COOTBETCTBUH C COOCTBEHHOM JIOTHKOH, OZJHAKO, HE HE3aBUCUMO OJHA OT
Ipyrod, a B TECHOM KOHTAaKT€ M B3aUMOIEHCTBUHU. Takke B Kypce MaTeMaTHKH
IPOMCXOTUT 3HAKOMCTBO C AJIEMEHTaMH alreOphl U ONMUCATEeNIbHOM CTaTUCTUKH.

Nzyuyenue apudMeTHIECKOro Mareprajla HauMHAETCsl CO CUCTEeMaTH3alluu U
pa3BUTUS 3HAHUU O HATYPAJIbHBIX YUCIAX, MOJYYEHHBIX Ha ypOBHE Ha4aJIbHOTO
obmero obpazoBanus. [Ipu 3TOM COBEPIIEHCTBOBAHUE BBIYUCIUTEIHHON TEXHUKU
1 (HOpMUPOBaHHE HOBBIX TEOPETHUECKUX 3HAHUM COYETAeTCs C pa3BUTHEM
BBIYHMCITUTEIHHON KYJBTYpHl, B YaCTHOCTH C OOy4E€HHEM INpPOCTEHIIUM NpHEMaM
IPUKUIKA U OIEHKU Pe3yJbTaTOB BBIYHMCIEHUH. M3yueHue HaTypallbHBIX YHCElN
npojoJDKaeTcss B 6 Kilacce 3HAKOMCTBOM C HAdajJbHBIMHU IOHATUSIMU TEOPHH
JIEeTUMOCTH.

Havanmo u3ydeHuss OOBIKHOBEHHBIX U JECSATHYHBIX IpoOeil OTHECeHO K 5
KiIaccy. OTO IEpPBBIA 3Tall B OCBOCHUHU ApoOeH, Koraa MpOUCXOAUT 3HAKOMCTBO C
OCHOBHBIMHU HJIESMH, IIOHATHSIMH TeMbl. [Ipu 5ToM paccMOTpeHHe 0OBIKHOBEHHBIX
npobeii B MOJHOM O0BEME MpEALIECTBYET M3YUEHHUIO AECATHYHBIX APOOEH, 4To
IeJIECOO0pa3HO C TOYKM 3PEHHUS JIOTMKHM H3JI0KEHHUS YHCIOBOHM JIMHUM, Korja
npaBWia JEWCTBHH C JECATHYHBIMH JpoOSMH MOXXHO OOOCHOBAaTh YyxXe
U3BECTHHIMU aJITOPUTMaMH BBIIIOJHEHUS NEHCTBUI C OOBIKHOBEHHBIMH APOOSMHU.
3HAKOMCTBO C ACCATHUYIHBIMH ,Z[pO6$IMI/I pacuiupuT BO3MOXXHOCTH IJIA IIOHUMAaHHA
00ydJaromUMucs IPUKIAJHOTO IPUMEHEHHsI HOBOM 3alliCH IIPH U3Yy4YEHHUH JPYTHX
IpeMETOB U IPH NpaKkTHYeckoM Hcnoib3oBaHuHM. K 6 kitaccy oTHECEH BTOpPOM




3Tall B HU3Y4YEHUM JpoOeH, TIAe IPOUCXOJUT COBEPIIEHCTBOBAHHE HABBIKOB
CpaBHEHMsI M IIpeoOpa3oBaHMs ApoOeil, OCBOCHHE HOBBIX BBIYMCIMTEIBHBIX
aJITOPUTMOB, OTTAYMBAHUE TEXHUKH BBIYMCICHUNW, B TOM 4YHCJIE 3HAYECHHIA
BBIDOXEHHM, COJIEPKAIIUX U OOBIKHOBEHHBIE, U IECATHYHBIE APOOH, YCTAHOBIECHHE
CBs3€H MEX/ly HUMH, PACCMOTpEHKE IPUEMOB pellIeHUs 3314 Ha Apoou. B Hayae
6 KJ1acca IIPOUCXO/IUT 3HAKOMCTBO C IIOHSTHEM IIPOIIEHTA.

OCOOGEHHOCTBIO H3yYeHHs IOJOXKHUTENBHBIX W OTPHULATENBHBIX YHCEI
SBIIIETCS TO, YTO OHM TAKXX€ MOTYT pPacCMaTpUBaThCS B HECKOJBKO 3TamoB. B 6
Kjacce B Hayajle u3ydeHus TeMbl «llonoxurensHble W OTpHUIATENBHBIC YHCIIAY»
BeIensgeTcd mnoareMa «llenmble 4umcna», B paMKax KOTOPOM 3HAKOMCTBO C
OTPUIATENIbHBIMA ~ YHMCIIAMH M JEUCTBUAMH C  IOJIOXKUTEIBHBIMH M
OTPHUIATEIbHBIMA YHCIIAMH IIPOMCXOJMT HA OCHOBE COIEP)KATEIBHOrO MOJXOAa.
OTO MO3BOJISIET HA JOCTYIIHOM YPOBHE IIO3HAKOMUTH O0YYAIOIIUXCS MPaKTHUECKH
CO BCEMHU OCHOBHBIMU IOHATHUSIMH TEMBI, B TOM YHUCJIE U C IIpaBUJIaMU 3HAKOB IIPH
BBIIIOJTHEHUU apudMeTHdecKkux neiictBuil. V3ydyeHune palMOHAIBHBIX YHCEN Ha
3TOM HE 3aKOHYHUTCS, a OyIeT MPOJIOJKEHO B Kypce anredpsl 7 Kiacca.

IIpn o6yuyeHuM peleHUI0 TEKCTOBBIX 3a/ad B 5—6 Kiaccax HCIOJNB3YIOTCS
apudpmeTnyeckue npuéMsl pemmenus. [Ipu oTpaboTke BEIYMCIUTEIBHBIX HABEIKOB B
5—6 Kiaccax pacCMaTpUBAaIOTCS TEKCTOBBIE 3alayH CIEAYIOLIUX BUOB: 337la4d Ha
IBIDKEHHE, Ha YacTd, Ha TIIOKYNKH, Ha paboTy U NPOU3BOAUTENHHOCTh, Ha
IPOILEHTHI, Ha OTHOIIEHUs U nponopiun. OOyyaromuecs 3HaKOMATCS ¢ IpHEMaMHU
pelreHust 3amady nepeObopoM BO3MOXHBIX BapHaHTOB, Yydarcss paboTaTh C
nH(bOpMaIUe, IpeICTaBICHHOM B hopMe TabJIHIl WIIK JUarpaMMm.

B mporpamme yue6HOoro kypca «MaremMaTHKa» — IIPeILyCMOTPEHO
bopMHpoBaHHe MPOINENEBTUYECKUX alreOpandecKux IpejcTaBlIeHui. bykBa kak
CHMBOJI HEKOTOPOTO YHCJIa B 3aBUCUMOCTH OT MaTeMaTH4YECKOIro KOHTEKCTa
BBOJIUTCS IIOCTENIEHHO. ByKBEHHas CHUMBOJIMKA IIHUPOKO HCIIONB3YETCS IIPEXIE
BCEro JUISA 3allUCH OOIIUX YTBEPXKAEHHH U MpeIUIoXeHUH, (GopMyll, B YACTHOCTU
JUTS. BBIYUCIIEHUS] TEOMETPHUYECKUX BEIINYHH, B KAYECTBE «3aMECTUTEIS» YHCTIA.

B mporpamme ydeGHOro kypca «MaremaThka» Ipe/CTaBlIeHa HarjsHas
TeOMETPHS, HallpaBJI€HHasA Ha  pa3BHUTHE o0pa3HOro  MBILUIEHUS,
IPOCTPAHCTBEHHOT'O BOOOpaKEHUs, U300pa3UTENIbHBIX YMEHUA. OTO BAXHBIN 3Tall
B H3yYEHUU I'€OMETPHH, KOTOPBIH OCYIIECTBIIIETCS Ha HAIJISTHO-IIPAKTHICCKOM
YPOBHE, OMUpAETCs Ha HaIAHO-00pa3HOe MBIIIIEHHE oOydaromuxcs. boibmias
pOJb  OTBOJAWUTCS  IPAKTUYECKOHM  AEATENBHOCTH, OIBITY, 3KCICPUMEHTY,
MozenupoBanuo. OOydarompecs: 3HaKOMATCS ¢ TeOMETpPUYECKUMH (HUIypaMH Ha
IUVIOCKOCTH M B IPOCTPAHCTBE, ¢ MX IMPOCTEHIIMMH KOHQUIYypalMsAMH, yd4aTcs
u300paxkaTh WX Ha HEIMHOBaHHOH M KileT4aTod Oymare, pacCMaTpHBalOT HX
npocreiiiue cBolicTBa. B mpolecce HM3y4eHHs HArjsJHOW TeOMETpUHU 3HAHUS,




IIOJy4eHHble OOYYalOLIMMHUCS Ha YpPOBHE HaAdalbHOro oO0Iero o6pa3oBaHUS,
CHCTEMAaTU3UPYIOTCS U PACIIAPSIIOTCS.

CornacHo yueOHOMy IUTaHy B 5—6 KilaccaX H3ydaeTcsl MHTETPUPOBAHHBIM
npeaMmer «MateMaTuka», KOTOPHIM BKIIOYaeT apupMETHYECKU MaTepuan u
HaIJHYI0O TE€OMETpHIO, a TaKkKe IIPOINENeBTHUECKUAE CBEJCHUS W3 anreOpsl,
3JIEMEHTHI JIOTUKY U Hayaja ONMCaTeIbHON CTATUCTUKH.

Ha u3yuenue yueGHOro kypca «Matemaruka» orBoautrcs: 340 gacoB: B 5
knacce — 170 gacos (5 dacoB B Hememo), B 6 kmacce — 170 dacoB (5 4acoB B
HEJIEITI0).




COJEP)XAHUE OBYYEHMUS
S KJIACC

HatypanbHble 4ncia 4 HyJIb

Harypansnoe uucino. Psan Hatypanbhbeix umcen. Ywcnmo 0. M3o6paxkenue
HaTypaJIbHBIX YHCEJI TOYKaAMHU Ha KOOPJUHATHOU (YHCIIOBOM) IPSIMOA.

ITosunmonHas cucTeMa CYMCICHHS. PuMcKas HyMmepanuss Kak IIpUMeEp
HEIO3UIMOHHON CHCTEMBI CUUCIICHHUS. JleCITHYHAs CUCTeMa CUUCIIEHHS.

CpaBHeHMe HaTypalbHBIX YHCEN, CPaBHEHHE HATypaJbHBIX YHCEN C HYJIEM.
Cnoco6s1 cpaBHeHUs. OKpyTiIeHHe HATYPATBHBIX YHCEIL.

CrnoxeHre HaTypalbHBIX YUCEN, CBOUCTBO HYJIS IPU CIOXKEHHH. BrruuTanue
Kak JelcTBHe, 00paTHOE CIOXKEHUIO. YMHOXXEHHE HaTypallbHBIX YHCell, CBOMCTBA
Hylsd W €eOUHHUIBl IpU YyMHOXeHHH. JleneHue kak pelictBue, oOpaTHOe
yMHOXX€HHIO0. KOMIIOHEHTHI IeHCTBUH, CBA3b Mex Ay HUMH. [IpoBepka pesynbraTta
apupmeTnyeckoro mewctBus. l[lepeMecTHTENbHOE M COYETAaTEbHOE CBOMCTBA
(3aKOHBI) CIIOXKEHHUSI M YMHOXEHHMS, paclpeelIuTeIbHOe CBOHCTBO (3aKOH)
YMHOEHUS.

Wcnons3oBanue OykB it 0003HaUEHNSI HEU3BECTHOIO KOMIIOHEHTA U 3aITHCH
CBOMCTB apu(PMETHIECKUX ACUCTBHIA.

Jenutenu W KpaTHble 4HCNa, pa3joXeHWe Ha MHoxuTenud. [Ipocteie u
cocTaBHbIe uncia. [ [pu3Haku genuMocTy Ha 2, 5, 10, 3, 9. [lenenue ¢ octaTkoM.

Crenenp c HaTypaJbHBIM IIOKa3aTeleM. 3alKCh 4YHCIa B BHJE CYMMBI
pa3psAHBIX CIIaracMbIX.

YucnoBoe BbIpakeHHE. BBIUNCIEHHE 3HAYEHUN YHUCIIOBBIX BBIPAXKEHHUI,
NOPSAOK  BBIIOJIHEHHS — JeWCTBUM. lcmonp3oBaHWE IPH  BBIYUCIECHUSAX
MIEPEeMECTUTENIFHOTO U COYETATENbHOIO CBOMCTB (3aKOHOB) CIOXEHHS H
YMHOXXEHHUS, pacTpeIeIUTEIbHOIO CBOXCTBA YMHOXKEHHS.

Apoon

[IpencraBienre O JpoOM Kak crmocobe 3amuch 4YacTH  BENWYHHBL
OGsikHOBeHHBIE ApoOu. [IpaBuibHBIE W HempaBWiIbHBIE Apobu. CmemaHHas
IpoOb, TpeNCTaBlIeHHe CMEIIaHHOW ApoOHW B BHIE HENPaBHIBHOM Jpobu Hu
BBIJIEJICHHE II€JIOM YacTH YHClia M3 HempaBHIbHOM aApobu. M3obpaxenue apobeit
TOYKAMH Ha YHUCJIOBOM mpsiMoit. OcHOBHOE CBONCTBO Apobu. Cokparenue Apobeii.
[MpuBenenue npobu kK HOBoMy 3HaMeHaTemo. CpaBHeHHE ApoOei.

CioxeHre U BEIYMTaHHME ApoOed. YMHOXEHHe U AeleHue Jpobeil, B3aHMHO
obpatnsle qpobu. HaxoxxaeHne 4acTy LEeIoro U IeJIoro o €ro 4acTH.

Jlecatnynas 3amuchk apoGeil. IlpencraBneHue necsiTUYHON ApoOU B BHIE
OOBIKHOBEHHOM. 300pakeHne MAeCATHYHBIX ApoOell TOYKaMU Ha YHUCIOBOM
npsimoii. CpaBHEHUE IECATHYHBIX ApOOei.




ApudmeTnyeckne JeHCTBUA € JECATHYHBIMH Japobsamu. OKpyrieHue
JECSATUYHBIX Ipo0ei.

Pemenune TeKCTOBEBIX 3a1a4

Pemenne TexkcTOBBIX 3amad apudmeTHyecKuM crocoboMm. Pemenue
JIOTHYECKMX 3ajad. Pemenue 3amad mepeGOpoM BceX BO3MOXKHEIX - BAPHAHTOB.
Hcnonp3oBaHue Npy peIieHn  3a1a4 TabJIuIl X CXEM.

Pemenve 3amad, comep)kallux 3aBUCUMOCTH, CBSA3BIBAIOLWE BEIUYMHEL:
CKOpOCTh, BpEMs, pPACCTOSHHE, LE€Ha, KOJIMYECTBO, CTOHUMOCTb. EIHUHMIIEI
U3MEPEHMs: Macchel, 00BEMa, IEHBI, PAcCTOSHHUS, BpEMEHH, CKOpocTH. CBs3b
MEX]ly eqUHHUIIaMH U3MEPEHUS KKIOH BEIMYUHEL.

Pemenrie oCHOBHBIX 3a/1a4 Ha JpoOu.

IIpencrapienye JaHHBIX B BUJE TaONIUI], CTOJIOYATHIX JHATPAMM.

Harnsanas reomerpus

Harnsaguele npencraBieHuss o ¢(urypax Ha IUIOCKOCTH: TOYKa, IpsMasd,
OTpPE30K, JIyd, YroJl, JIoMaHasi, MHOIOYI'OJIbHUK, OKPY>XHOCTh, KpyT. Yrou. IIpsmoi,
OCTpPBIN, TYIIOX U pa3BEPHYTHIN yIJIBL.

JUivHa oTpe3ka, MeTpUdecKue eJUHUIB! AIUHEL J[T1MHa TOMaHO#, IepuMeTp
MHOroyroyibHuKa. VIsMepeHre U oCTpOeHKe YIJIoB ¢ IOMOIIBIO TPaHCIOPTHPA.

Harnspuele npexncraBieHdss o (urypax Ha IUIOCKOCTH: MHOTOYTOJNBHHK,
IpSMOYTOJIFHUK, KBaJIpaT, TPEYTOJIbHUK, O paBEHCTBE QUryp.

N3obpaxxenue ¢uryp, B ToM uucie Ha kierdaroii OGymare. Iloctpoenue
KOH(UTypanuii U3 yacTeil npsMON, OKPY>KHOCTH Ha HEIIMHOBAHHOW M KIIETYATOMH
Oymare. Mcnions3oBaHue CBOWCTB CTOPOH H YITIOB IPSIMOYTOJIBHUKA, KBaJparTa.

[Inomanps MpsSMOYrojdbHHUKAa X MHOIOYTOJBHHKOB, COCTAaBIIEHHBIX U3
IPSMOYTOJIEHUKOB, B TOM 4Hucie (QUryp, u3o0pax€HHBIX Ha KiIeTdaToil Oymare.
EnvHuUIBE] H3MEepeHus IUIOIIA M.

HarmnsHble npeIcTaBieHus O MPOCTPAHCTBEHHBIX (PUrypax: NpSIMOYTOIbHBIN
napajuiefienunes, Ky0,  MHOrorpaHHukd.  V3oOpaxeHWe  NpPOCTEHIIMX
MHOTrOrpaHHUKOB. Pa3BépTku kyba u mnapautenenunena. CoznaHue Mojeinel
MHOTOTPaHHHUKOB (K3 Oymaru, IpOBOJIOKH, IUIACTHIIMHA U IPYTUX MaTEpPUAJIOB).

OO0BEM mPSIMOYTOJIFHOTO Mapajuienenunena, kKyba. EpuHunsl u3MepeHus

00BEMAa.
6 KJIACC

HatypajabHble 4HcIa

ApudmeTrnueckue IEHCTBUS C MHOTO3HAYHBIMU HATypalbHBIMH YHCIAMH.
YucinoBble  BBEIPRKEHHUS, IOPSIOK  JEWCTBUH,  HUCIIOJNB30BAaHUE  CKOOOK.
Hcnonp30BaHue IpU  BEIYUCIICHUSX IEPEMECTUTENIBHOTO U COYEeTaTeIbHOIo
CBOMCTB CJIOKE€HUS M YMHOXCHHS, PacCIpeelIUTEILHOIO CBOMCTBA YMHOXCHHMS.
Oxpyrienue HaTypaJlbHBIX YHCEIL.




JlenuTenu U KpaTHbIe 4ucia, HAUOOJBIIUM OOLIHM AeIUTENh W HauMEHBIIEe
obee kpatHoe. JIemuMOCTh CyMMBI U IIpou3BeieHus. JIeJieHre ¢ OCTATKOM.

Apobu

O6rIKHOBEHHAs! APOOb, OCHOBHOE CBOMCTBO IpOOM, COKpallleHHe IpOOei.
CpaBHeHue u ynopsnounBanue apobeii. Pemenre 3a1a4 Ha HaXOXKIEHHUE YaCTH OT
IEIOr0 M IeJIoro 1o ero d4acTd. J[poOHoe dMCIO Kak pe3ysbTaT IelICHHS.
IIpencrasnenue necaTudHOM ApoOH B BUe OOBIKHOBEHHOU JPOOH U BO3MOXXHOCTE
IpeCTaBICHUs] OOBIKHOBEHHOM ApoOU B BUJE NeCATHUHOU. JlecATHUHEIE ApOOU U
MeTpHYECcKasl cucreMa Mep. Apu(MeTHIeCKUe NeHCTBUS U YUCIIOBBIE BBIPAXKEHHUS
C OOBIKHOBEHHBIMHU U JECITHYHBIMU APOOSIMHU.

OrHomenue. JleneHne B JaHHOM OTHOIIEHWH. MacmTal, IIPOIOPIHS.
[IpuMeHeHne NponopLMi MPU PEIIeHUH 3a1a4.

IlonsTue npoueHTa. BerarciaeHne NpoLeHTa OT BEIMYHHBI U BEJTHYUHEI 10 €€
IPOLICHTY. BrlpaxieHHe MpOLIEHTOB AECATUYHBIMU Apobsmu. Pemenue 3amad Ha
IPOILICHTHI. BrIpaskeHre OTHOIIEHUS BEIMYUH B IPOIICHTAX.

ITonoxkuTeNbHBIE H OTPHIATE]bHBIE YHCJIA

[TonoxxutensHble U oTpuLaTenbHble uncna. llensie yucima. Monyns dwmcia,
reoMeTpudecKas HUHTepIpeTanus MoAayns uucia. HWM3ob0paxeHue umcen Ha
KOOpAuHAaTHOW  mnpsMod. YucnoBele npoMexyTkd. CpaBHeHHE — UuHCel.
Apudmerudeckue 1eUCTBUS C OJOKUTEIFHBIMU U OTPUIATSIEHBIMHA YHCIIAMH.

IIpssMoyronbpHas cucreMa KOOpJAUWHAT Ha IuiockocTd. KoopauHaThl TOYKHU Ha
IUIOCKOCTH, abcucca U opauHara. [loctpoeHue Touek U uryp Ha KOOpAUHATHOM
IUIOCKOCTH.

BykBeHHbIEe BbIpasKeHUS

[Ipumenenne OykB JJIs 3alMCH  MaTeMaTUYeCKUX  BBIpAXEHUH W
npemioxxeHuid. ColicTBa apupMeTHUECKUX AeUcTBUM. ByKkBEeHHBIE BBIpaXEHHS U
YHCJIOBbIE ITOACTAHOBKU. DYyKBEHHBIE paBEHCTBA, HAXOXXJEHUE HEU3BECTHOI'O
KomrioHeHTa. PopMyJbl, (OpMyJBsl IEpUMeTpa M IUIOMAAU IPSIMOYIOJIBbHUKA,
KBaJipaTa, 00bEMa napaiesenunesa u Kyoa.

Pemenue TeKCTOBBIX 32124

Pemennie TeKCTOBBIX 3amady apupmMeTrudyeckuMm crocobom. Pemenue
JIOTHYeCKHX 3a/1a4. Pemenue 3anay nepebopoM Bcex BO3ZMOKHBIX BAPHAHTOB.

Pemenune 3amad, coaepikalldX 3aBHUCHMOCTH, CBS3BIBAIOIIUX BEIHUYMHEL:
CKOpOCT?, BpeMs, paccTosiHUE, 1IEHa, KOJIMYECTBO, CTOUMOCTB,
IPOU3BOAUTEIBHOCTh, BpeMs, 00BEM paboTel. EQuHMIEI HM3MEPEHHS: MacChl,
CTOMMOCTH, pAacCTOSHHUS, BpPEMEHH, CKOpocTH. CBi3b MEXIy eIuHHMLIAaMHU
U3MEpEeHUs KaXX0M BEJIMYUHEI.

Pemienye 3a1a4, CBA3aHHBIX C OTHOIICHHWEM, IPOIOPIIHOHAIBEHOCTHIO
BEJINYMH, IPOLIEHTAMH; PeIlleHre OCHOBHBIX 3a1a4d Ha ApOOH U IIPOLEHTHI.




Ouenka ¥ NpHKHAKa, OKpyriieHHe pedynbrara. CocraBieHHe OyKBEHHBIX
BEIPAXEHUH 110 YCIOBHIO 33/1a4H.

IIpencraBnenre AaHHBIX C MOMOINBIO TaOmui u auarpamm. CronGuarsie
JA¥arpaMMsl: YT€HHE U IOCTpOeHKe. UTeHHE KPYTOBBIX THATPAMM.

Harnsanas reomerpus

Harnsapnele npencraBineHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, IpsMas,
OTpE30K, JIy4, yroj, JOMaHas, MHOTOYTOJIbHUK, YeTHIPEXYTOIbHHK, TPEYrOIbHHUK,
OKpY>XHOCTb, KpYT.

B3anMHOe pacnonoxeHue IBYX MpsSMbIX Ha IUIOCKOCTH, MapajuleiIbHbIE
IpsIMble, NEPIEeHIUKYISIpHbIE NpsAMBble. 3MepeHue pacCTOSHUN: MEXIy IBYMS
TOYKaMH, OT TOYKH 0 MIPSIMOH, IJTHHA MapIIpyTa Ha KBaJpaTHOM CETKe.

M3MepeHne ¥ IOCTPOEHHE YIVIOB C IIOMOINBIO TPaHCIOPTHpa. BHIBI
TPEYTOJIEHUKOB: OCTpOYTOJIbHBIH, IPSIMOYTOJIbHEIH, TYIIOYTOJIbHBIH,
paBHOOEIPEHHBIH, PaBHOCTOPOHHHUH. YeThIpEXYyTrobHUK, IpUMEPHI
4eTHIPEXYTOIBHUKOB. [ IpsIMOYTONBHUK, KBaipaT: UCIOJIH30BaHUE CBOMCTB CTOPOH,
yrioB, auaroHaynedl. M3zo0pakeHue reoMeTrpudeckux (GUIyp Ha HEIWHOBAaHHOMN
Oymare ¢ HCIOJb30BAaHUEM IMPKYJS, JUHEWKH, YTOJbHHKA, TPAHCIOPTHUPA.
ITocTpoenus Ha KieTyaToi Oymare.

Ilepumerp MHOroyronbHuka. IloHsTue 1IomEaAu GUIYpHl, €AWHULEI
u3MepeHus iomanu. [IpubmmwkénHoe u3MepeHue miomanu ¢Guryp, B TOM 4ucie
Ha KBaJpaTHOH cetke. [IpubmmkE€HHOEe U3MepeHHe JUIMHBI OKPYXHOCTH, IUIOIIAU
Kpyra.

CuMMeTpus: IeHTpaJIbHas, 0CeBasl U 3epKaJlbHasi CUMMETPHH.

ITocTpoeHre CHMMETPUYHBIX QUTYP.

Harnsagusie IIpEJICTaBICHHUS 0 IIPOCTPAHCTBEHHBIX ¢urypax:
napajuleienunesn, Ky0, mpu3Ma, MUpaMuzia, KOHyC, IUIMHAp, Iap HU cdepa.
N3o6paxkeHrne MpoCTpaHCTBEHHBIX (Guryp. [Ipumeps! pa3BEPTOK MHOTOIPaHHUKOB,
IIHHIpa U KoHyca. Co3maHue Mojelneil mpocTpaHCTBeHHBIX (uryp (u3 Oymary,
IIPOBOJIOKH, IJIACTHJIMHA U IPYTHX MaTepHaJIOB).

[Toustue o0O0BEMa, emuHHUIBI H3MepeHHs 00BEMa. OOBEM NPSIMOYTrOJBHOTO
napajuieNenunesa, Kyoa.




INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHSI ITPOI'PAMMBI
YUYEBHOI'O KYPCA «<MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBIIET'O OGPA30OBAHUSI

JUYHOCTHBIE PE3YJIBTATHI

JIuyHOCTHBIE pe3yabTaThl OCBOEGHUS IPOTrpaMMBI  y4eOHOro Kypca
«MatemaTuka» XapaKTepHU3yIOTCS:

1) naTpuoTHYECKOE BOCIIHTAHHE:

IPOSBIICHMEM HHTEpeca K TIPOLUIOMY M HACTOSIIEMY pPOCCHHCKOM
MaTeMaTHKH, LE€HHOCTHBIM OTHOLICHHEM K JOCTIDKEHHSIM  POCCHHCKHX
MaTEMAaTHKOB M POCCUICKON MAaTeMaTU4YECKOM IIKOJIbI, K HCIIOJIb30BAHHIO 3THX
JOCTHXXEHUH B IPyrUX HAyKax U MPUKIAJHBIX chepax;

2) rpakaaHCKoOe H JyXOBHO-HPABCTBEHHOE BOCITUTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00SI3aHHOCTEHN TpaKIaHWHA U Pealu3allil ero
IpaB, IPEACTABIEHUEM O MaTEeMAaTUYeCKUX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBICHHH, MpoLeIyp IpakJaHCKOro obmecTBa (Hampumep,
BBIOOPEI, ONIPOCHI), FOTOBHOCTHIO K 0OCYKIEHUIO 3TUYECKUX MPOOIIeM, CBSI3aHHBIX
C IpaKTUYECKHUM IPUMEHEHHEM JOCTWKEHHH HayKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBbHO-3TUYECKUX IIPUHITUIIOB B IE€ATEIIEHOCTH YUEHOT0;

3) TpyAOBOE BOCIIHTAHHE:

YCTaHOBKOM Ha AaKTUBHOE Yy4YacTHE€ B pEIIeHWHM MPaKTUIECKHX 3aJad
MaTeMaTUYeCKOM HaIpaBIEHHOCTH, OCO3HAHMEM BaXXHOCTU MAaTeMaTHYECKOIO
00pa3oBaHUs Ha MPOTSDKEHHWU BCEH XU3HU I YCIEITHONH Ipo¢eCCHOHAIBHOU
JeSITENBHOCTA U Pa3BUTHEM HEOOXOJUMBIX YMEHMH, OCO3HAaHHBIM BEIOOpOM U
TIOCTPOEHUEM MHIUBUAYAIBHOW TPaeKTOPHH 00pa30BaHUs U KU3HEHHBIX IIJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX IOTPEOHOCTE;

4) acTeTHYeCKOe BOCIIUTAHHUE:

CIIOCOOHOCTBIO K OSMOIMOHAIBHOMY M 3CTETUYECKOMY BOCIPHUATHUIO
MaTeMaTU4eCKUX OOBEKTOB, 3aJad, PEIUCHUH, pacCyXICHHH, YMEHHMIO BHJIETH
MaTeMaTU4YEeCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOr0 NO3HAHMS:

OpHEHTallieil B JEATENbHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4HBIX
IpeACcTaBlIeHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS YENIOBEKa, IPUPOALI U
o0lecTBa, MOHMMaHHEM MaTeMaTH4eCKOW HayKd Kak cdepbl UeloBe4ecKOU
JeSITEeTFHOCTH, JTAlloOB €€ pa3BUTUS M 3HAYMMOCTH Ul Pa3BUTHUS LUBUIM3ALIUY,
OBJIaJIEHUEM SI3BIKOM MAaTE€MAaTUKH U MaTEeMaTHYECKOM KyJIBbTYpPOH KaK CpeICTBOM
IIO3HAHUS MHUpPA, OBJIAJEHHEM IPOCTEHIIMMU HaBBIKAMH MCCIEI0BATEIbCKOM
JeSITeIbHOCTH;




6) ¢usuyeckoe BocnuTaHHe, (popMHpOBaHHME KYJILTYpPbI 3J0POBbSl H
SMOUHMOHAJIBLHOIO 0JIAroONMOyYHsI:

TOTOBHOCTBIO IIPUMEHATh MaTeMaTH4YeCKHe 3HaHWUS B HHTEpecax CBOEro
3M0POBBS, BEIEHHA  370poBOro obpa3za ku3HH (3TOPOBOE  IIUTAHME,
cOaNaHCHPOBaHHBIM DPEXHUM 3aHATHM ¥ OTABIXA, pEryJspHas Qu3MdecKas
aKTHBHOCTB), C(OPMHPOBAaHHOCTHIO HAaBBIKAa pPe(IIEKCHH, NPHU3HAHUEM CBOETO
IpaBa Ha OIIUOKY U TaKOTO e IpaBa APYroro 4eJ0BeKa;

7) 3x0JI0THYeCKOe BOCIUTAHHE:

OpHEHTalMEN Ha NPUMEHEHUE MaTeMaTHYECKUX 3HAHUHM IS pelleHus 3aaad
B 00JIaCTM COXPaHHOCTH OKpYXKAaloIleH Cpepl, IUIAHUPOBAHHS IIOCTYIIKOB H
OLEHKA HMX BO3MOXXHBIX IIOCIEACTBHM Ui OKpYXKaloIled cpenbl, OCO3HAHHEM
ro0aJIbHOrO XapakTepa 9KOJOTHYECKUX MpoOJIeM U MyTel UX peleHus;

8) amanTanusa K M3MEHSIOIHMCS YCJOBHSIM CONHAJBLHOW M IMPHPOIHOM
cpensl:

TOTOBHOCTBIO K JCUCTBUSM B YCIIOBUSX HEONPEIEIEHHOCTH, ITOBBIIIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTHU 4Yepe3 IIPAKTHUECKYIO eATEeIbHOCTh, B TOM YHCIIE
YMEHUE YYUTBCS Yy APYTHX JIIOJeH, MpHoOpeTaTh B COBMECTHOH IEATEILHOCTH
HOBBIE 3HAHMSI, HABBIKY U KOMIIETEHI[H U3 OIbITA APYTHX;

HEOOXOMUMOCTBI0 B (OPMHUPOBAaHHUM HOBBIX 3HAHHHA, B TOM WYHCIIE
GopMynrpoBaTh UIEH, IOHSATHUS, TUIIOTE3BI 00 OOBEKTaX U SBJICHUSIX, B TOM YUCIE
paHee HEW3BECTHBIX, OCO3HaBaTh Je(UIUTEI COOCTBEHHBIX 3HaHUM U
KOMIIETEHTHOCTEMH, IIIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTyallMiO, BOCIPUHUMATh
CTPECCOBYIO CHUTYyallMI0 KakK BBI30B, TpeOyrollMid KOHTpMEp, KOPpPEKTHPOBaTh
NpUHAMaeMble peIleHHus W JeHcTBUsS, (OpMynHpoBaTh M OLEHHUBAaTh PUCKH U
HOCIIEeNCTBUS, GOPMUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATDBI

Ilo3naBaTeJbHbIE YHUBEPCAJIbHbIE YUeOHbIe el CTBHSA

Bba3oBrble joruyeckue JeicTBUA:

e BBIBIIATH M XapaKTEPHU30BaTh CYIIECTBEHHBIE NPU3HAKA MaTeMaTUYECKUX
00BEKTOB, IOHSATHH, OTHOIICHUHA MEXIy TIOHATUSIMH, (OPMYIHPOBATH
ONpeleNeHnus  TOHATHHA, YCTAHABIMBAaTh  CYIIECTBEHHBIM  NpH3HAK
KiIaccu(UKaUU, OCHOBaHMSA JUIs OOOOIEHUS U CpaBHEHUs, KPUTCPUH
IIPOBOJIUMOTO aHAIIN3a;

e BOCIPHHHMATh, (GOPMYJIHUPOBaTE M  IpeoOpa3oBBIBATh  CYXICHUS:
YTBEPAUTENBHEIE M OTpHIIATeNbHbIE, €IWHUYHBIE, YacCTHBIE U oOmue,
YCIIOBHEIE;




BBIABJIATE ~ MaTeMAaTH4YeCKUe  3aKOHOMEPHOCTH,  B3aWMOCBS3H U
NpoTUBOpeYnss B (akTaX, JaHHBIX, HaOMIONEHHSX MW YTBEPKICHUIX,
IpejIaraT KpUTEPHU ISl BBIABICHUS 3aKOHOMEPHOCTEH U MPOTHBOPEYHii;
JeNlaTh BBIBOABI C MCIIOJNIb30BAaHUEM 3aKOHOB JIOTHKH, AEHYKTUBHEIX H
MHIYKTHUBHBIX YMO3AKIIIOYSHU, YMO3aKIIFOYEHHI 110 aHAJIOTUH;

pa3bupaTh NOKa3aTeNbCTBa MaTEMAaTHYECKUX YTBEPXKIECHHUM (IpsAMBIE U OT
IIPOTUBHOI'0), IPOBOJUTH CAMOCTOSTEIHHO HECIOXKHBIE JOKA3aTeIbCTBA
MaTeMaTH4YeCKMX (DAaKTOB, BHICTPaMBATh AapPryMEHTAIMIO, IPUBOIMTE
IPUMEPBI U KOHTPIPUMEPEI, 000CHOBBIBATH COOCTBEHHBIE PACCY KICHHS;
BBIOMpaTh CIOCOO pemeHus y4eOHOW 3amaurt (CpaBHHBATH HECKOJBKO
BapMaHTOB pEIIeHUs, BBIOMpaTh HauboNee MOAXOMAIIUNA C YIETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3zoBrbie ucciiefoBaTebCKUE AeHCTBUS:

HCIIOJIB30BaTh BOIIPOCH KaK HCCIIENOBAaTENCKHA WHCTPYMEHT IO3HAHW,
dbopMyIupoBaTh BOHPOCH], (UKCUPYIOLIHE TMPOTHBOPEYHE, IPOOIEMY,
CaMOCTOSITEJIFHO yCTaHaBIMBaTh HCKOMOE M JaHHOe, (OPMUPOBATH
TUIIOTE3Y, apIryMEHTHPOBAThH CBOIO MO3UIUIO, MHEHUE;

IIPOBOJUTH II0O CaMOCTOSITENBHO COCTAaBIEHHOMY IUIAHY HECIIOXHBIN
9KCIIEPHMEHT, HeOOJIbIIOe HUCCIeJOBaHNE [0 YCTAHOBIIEHHIO OCOOEHHOCTEH
MaTeMaTU4ecKoro o0beKTa, 3aBUCUMOCTElH 0ObEKTOB MEXIy co00H;
CaMOCTOSITENBHO (OpMyIUpoBaTh 000OIIEHHS M BBIBOABI IO pe3yJbTaTaM
IIPOBEIEHHOIO0 HAOIOEHUs, HCCIEOBAaHUs, OLIEHUBATh JIOCTOBEPHOCTH
HOTyYeHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 00001IIeH A,

IPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IIpoIlecca, a TakXKe BBIIBHUIaTh
IPEATOJIOXKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

PaGora ¢ nndopmanueii:

BBISBJIITH HEJOCTATOYHOCTh M H30BITOYHOCTh HH(OpPMAIUH, JaHHBIX,
HEOOXOIUMBIX IS peLIeHHS 3a/1a4H;

BBIOHpaTh, aHAJIW3UPOBAaTh, CHUCTEMATH3UPOBATh U HHTEPIPETHUPOBATH
UH()OPMALIHUIO Pa3IMYHBIX BUIOB U (OPM IpEeICTaBICHHUS;

BBIOMpaTh (GOpMy MpeacTaBleHHs HH(GOpMaluil M HIUIIOCTPUPOBATh
pelaeMple 3aqadyd CXEeMaMH, JauarpaMMaMy, HHOM rpaduxod u ux
KOMOHHAITUIMHY;

OLIEHWBAaTh HAAEKHOCTh HH(GOpPMALMU IO KPUTEPHSM, MpPeII0KESHHBIM
yduTeseM WU COpMyIHPOBaHHBIM CAMOCTOSITEIBHO.

KoMMyHHKaTHBHBIE YHHBepCaJbHbIe YdeOHbIe IeHCTBHA:

BOCIIPUHHUMATDh U (I)OpMy.HI/IpOBaTB CyXA€HHUA B COOTBETCTBUH C yCJIOBUIMHA
U HCJIsIMHA 06H1€HI/I§I, ACHO, TOYHO, T'PaMOTHO BbIpa>XaThb CBOIO TOYKY 3PCHUA




B YCTHBIX M IMCBMEHHBIX TEKCTaX, J1aBaTh IOSCHEHHUS 110 XOMIY PELICHHs
3aJ1a4¥, KOMMEHTUPOBATh MOJYYCHHBIH PE3yIIbTaT;

B X0JIe 00CYX/I€HHs 3a7]aBaTh BOIIPOCHI IO CYIIECTBY 0OCYXIaeMOM TEMBEI,
npoOyeMbl, pelaeMoi 3a7a4n, BEICKA3bIBATh HIEH, HAIIEJIEHHBIE Ha ITOUCK
PEIIeHUs, COIOCTaBIATh CBOM CYXICHHS C CYXIEHHSIMH JPYIHMX
YYaCTHHMKOB AHajiora, oOHapy>XUBaTh pa3liidMe U CXOJCTBO IIO3UIMH, B
KOpPEKTHOU opme (HopMyIUpOBATH pa3HOTJIACHS, CBOH BO3PaXKEHHS;
OpPEACTaBIIATh  pe3ylbTaThl  pELIeHHs  3aJadd,  OKCIIEPUMEHTa,
UCCJIEIOBAaHUs, IPOEKTA, CAMOCTOSTEIBHO BBIOMPATh (POpPMAT BBHICTYIUICHHUS
C y4€TOM 3a/1a4 IIPE3EHTAlMU U OCOOEHHOCTE! ayJUTOPHH;

IIOHMMATh M KCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON ¥ WHIUBHIYJIBHOM
paboTeI IIpHU pelIeHN! Y4eOHbIX MaTeMaTHUECKUX 3a/1a4;

IIPUHUMATh LEIb COBMECTHOM IESTENbHOCTH, IUIAHUPOBATh OPraHU3AI[HIO
COBMECTHOM paboOTHl, paclnpenensTb BUABI paboT, IOTrOBapUBaTHCH,
o0cyXaTh Ipolecc U pe3yiabTaT paboTsl, 0600IaTh MHEHUS HECKOJIBKHUX
h11{0)i (57

y4acTBOBaTh B TIpynmoBbIX (opmax pabotel (oOCyxaeHus, oOMeH
MHEHHUSMHU, MO3TOBbIE IITYPMBI ¥ APYTHE), BEIIOIHATH CBOIO YacTh pabOoTEI
U KOOpIMHHPOBATh CBOM JEMCTBUS C JPYIMMH WieHaMH KOMAaHJFI,
OLICHMBATh KAuyeCTBO CBOEro BKJIaga B OOIIMH NPOIYKT IO KPUTEPHUSM,
cOpMyTMpPOBaHHEIM yYaCTHUKaMU B3aUMOJEHCTBUS.

Peryn1siTuBHBIE YHHBepcaJbHble yueOHbIe AelicTBHSA

Camoopranu3zanus:

CaMOCTOSITENIGHO COCTaBJIAThH IUIAH, aJTOPUTM pEIIeHHs 3aJadyd (WId ero
9acTh), BBIOMpaTh CIIOCO0 pEUIeHHs C y4ETOM HMEIOIIUXCS pecypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUpPOBaTb U KOPPEKTUPOBAaTh
BapHUaHTHI PEIIEHHH ¢ yIETOM HOBOM HH(GbOpMAaIHH.

CaMOKOHTpOJIb, 3MOIIHOHaJIbelﬁ HHTCJJICKT:

BJIaJIETh CIIOCO0aMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IpoLiecca U pe3ynbTaTa
peleHusi MaTeMaTU4ecKot 3a1a4H;

IPEIBUAETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPU PEIICHUH 3a/1a4H,
BHOCHUTH KOPPEKTHBBI B AEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaIEHHBIX OIUOOK, BRISIBIEHHBIX TPYJHOCTEH;

OLIEHHBATh COOTBETCTBUE PE3yJIbTaTa JIESATEIHHOCTH IIOCTaBIEHHOHN LENU H
YCIIOBUSIM, OOBSICHATh NMPHUYHMHBI JOCTYXKEHUsS MM HENOCTHIKCHHS LN,
HAXOJIUTH OIIMOKY, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.




IPEIMETHBIE PE3YJIbTATBI

K konimy ofOydenus B S kiacce OOyYarOIIHICS IIONYYHUT CIEMYIOIIHE
IIPEMETHBIE Pe3yJIbTATHI:

Yucsia 1 BIYHCJIEHHS

IloHuMaT, ¥ [OpaBUIBHO  yNOTPEONSATH TEPMHUHBI, CBA3aHHBIE C
HaTypaJdbHBEIMU YHCIIaMH, OOBIKHOBEHHBIMU U IECATUYHBIMH IPOOIMH.

CpaBHUBAaTP U YNOPSJOYMBATH HATypalbHblE UYHCJIA, CPaBHUBAaTh B
NPOCTEHINX CIIy4asXx OOBIKHOBEHHBIE APOOH, NECITUIHEIE TPOOH.

CooTHOCHTP  TOYKY Ha  KOOpDAMHATHOW  (YMCIOBOM) IpsAMOM ¢
COOTBETCTBYIOIUM €l YHCIOM M H300paXkaTh HaTypaJlbHBIE YMCIa TOYKAMH Ha
KOOPJIUHATHOU (YHCIIOBOI) IPSIMOH.

BeimonuaTe apupmernueckue NeWCTBUS C HATYPaIbHBIMH YHCIAMH, C
OOBIKHOBEHHBIMU JPOOSIMHU B IPOCTEHIINX CITydasX.

BBINOTHATE IPOBEPKY, IPUKUAKY Pe3yJIbTaTa BEIYHCICHUIA.

OxpyryiaTh HaTypaiabHBIE YHCTIA.

Pemenune TeKCTOBELIX 32124

Pemate TekcTOBBIE 3amadd apU(PMETHUYECKHM CIIOCOOOM H C IIOMOINBIO
OpraHU30BaHHOI'O KOHEYHOTO Mepebopa BceX BO3MOXKHBIX BapHAHTOB.

Pemate 3amayu, conepkamiye 3aBUCHUMOCTH, CBS3BIBAIOIINE BEITUYMHBI:
CKOpOCTb, BpEMsI, PaCCTOSIHUE, IIeHa, KOJIMYECTBO, CTOMMOCTb.

Hcnonp30BaTh KpaTKuWEe 3alMCH, CXEMBI, TaONMHUIBl, OOO3HAYEHHS IIpH
pEIIeHNH 3a/1a4.

[Tonp30BaThCcsl OCHOBHBIMU  €AWHHALIAMH H3MEpPEHHUs: I[eHBl, MaccChl,
PacCTOSIHUS, BPEMEHH, CKOPOCTH, BBIPXATh OJHHU E€IUHUIIBI BEJIUYUHBI Yepe3
IpyTHe.

U3Bnekath, aHAIM3HPOBATh, OLIEHUBATh MH(OpPMAIHIO, MPEJCTABICHHYIO B
Tabjuie, Ha CTOJOYATOH JuarpaMMe, HHTEPIPETHPOBATh INPEICTABICHHBIE
JTlaHHBIE, UCII0JIF30BAaTh JaHHbBIE IIPH PEIICHUH 3a/1a4.

Harnsanas reomerpus

[Tonp30BaThCS reOMETPUYECKAMH MTOHATHAMHU: TOUKA, IIpsiMasi, OTPE30K, JIyd,
yToJI, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

ITpUBOMUTE TPUMEPHEl OOBEKTOB OKPYXKAIOIIET0 MHpa, UMEIOMUX (opMy
U3yYCHHBIX T€OMETPHUYECKUX QUTyp.

Hcronp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yIJIaMM: BEplIMHA, CTOPOHA, C
MHOTOYTOJIbHUKaMH: YToJ, BEpIINHA, CTOPOHA, JMaroHajgb, C OKPY>KHOCTBIO:
panuyc, AuaMmeTp, LEeHTp.

M300pakaTs H3ydYeHHBIE TreoMeTpudecKue (Urypbl Ha HEIHMHOBAaHHOH H
KJIeT4aTod OymMare ¢ IOMOIIBIO IIUPKYJIS U JIMHEHKH.




HaxomuTe [UIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHEM C ITOMOIIBIO
JIMHENKH, CTPOMTh OTPE3KH 3aJaHHOH JUIMHBI; CTPOUTH OKPYXXHOCTH 3aIJaHHOT'O
panuyca.

Hcnonb30BaThk CBONCTBAa CTOPOH U YIJIOB NPSIMOYTOJIEHUKA, KBapaTa IS KX
IIOCTPOEHU, BBIYUCIICHHUS IIIOMIa/IA U IIEpPUMETpa.

BrelynciaTe nepuMmeTrp M IUIOM@Ab KBaJpaTa, NPSMOYTOJbHHKA, (UTYD,
COCTaBJIEHHBIX K3 IPSMOYTOJBHUKOB, B TOM HHCJEe (QUTYyp, U300pakEHHBIX Ha
KJIeT4aToi Oymare.

Ilonp30BaThCSI OCHOBHBIMH METPUYECKHMHU EOUHHULIAMHU HU3MEPEHUS JUIHHBI,
IUTOINAY; BEIpaXXaTh OJHU €MHHUIIBI BEIMUUHEI Yepe3 IpyTHe.

PacnosnaBate mapajenenunesn, KyO, HCIONB30BaTh TEPMUHOJIOTHIO:
BEpIIMHA, pedpo, I'paHb, U3MEpPEHUs, HAXOJWTh H3MEpPEHUS Mapajlielieluena,
KyOa.

Breruucnate 06bEM kyOa, mapaienenunena IO 3aJaHHBIM H3MEPEHHUSM,
II0JI30BAThCS €IUHUIIAMU U3MEPEeHUs 00bEMa.

Pematr HecnmoxHble 3a7auydl Ha H3MEpPEHHE TIe€OMETPUYECKHX BEIUYMH B
IPaKTUIECKUX CUTYAaIHIX.

K xoHmy ofyueHus B 6 kjaacce OOydarOIIMICS IIOJNyYUT CIEAYIOIIHE
IpEeIMETHBIE pe3yNbTaThl:

Yucna ¥ BBIYHCICHHSA

3HaTh W MOHHUMATh TEPMHUHBI, CBS3aHHBIE C pPa3IMYHBIMU BHAAMHU 4YHCENl U
croco0aMy X 3alliCH, MEPEeXOJUTh (ECIH 3TO BO3MOXXHO) OT OXHOH (OpMBI
3alKCH YHUCJIa K IPYTOMH.

CpaBHHBATh M YIOPSHIOYMUBATE LIENbIE YHUCIa, OOBIKHOBEHHBIE U ACCATHYHBIE
npoOu, CpaBHUBATh YHCIIa OJHOTO U PA3HBIX 3HAKOB.

BEIONHATE, coYeTas YCTHBIE W THCHMEHHBIE INPHEMEBI, aph(MeTHYEeCcKHe
INEHCTBHS C HATYpPaJbHBIMH ¥ LENBIMA YHCIAaMH, OOBIKHOBEHHBIMH H
JECSITUYHBIMU APOOSMHU, ITOJIOXKUTENBHBIMHI M OTPULIATENILHEIMY YHCIIAMH.

BEIYMCIATE 3HAYEHHS YHCIIOBBIX BBIPRXKEHUM, BBIIOJIHATH IPUKUAKY MU
OIIEHKY pe3yjbTaTa BBIYHCICHUH, BBINONHATh IPEOOpPa30BaHMA YHCIIOBBIX
BBIPaYKEHHUH HA OCHOBE CBOMCTB apH(pPMETHIECKUX JECHCTBHUM.

COOTHOCHUTh TOYKYy Ha KOODIMHATHOM IpPSMOM C COOTBETCTBYIOIIMM €H
YHCJIOM W H300paxaTh YWCIa TOYKaMH Ha KOODAMHATHOW IIPSIMOM, HaXOIUThH
MOJTyJIb YHCIIA.

COOTHOCHTH TOYKH B IPSIMOYTOJBHONW CUCTEME KOOPAMHAT C KOOpAUMHATAMHU
OTOU TOYKH.

OKpyriaTh LejIble YHMClia M AeCATHYHbIE APOOU, HAaXOJWUTh NPUOIMKEHHUS
qucel.

YucioBbie 4 OyKBeHHbIE BbIPAXKEHHS




ITos¥MaTe ¥ ynoTpeOsTh TEPMUHBI, CBSI3aHHbIE C 3alIUCHI0 CTENECHH 4YHCIIa,
HaXOJUTh KBaJpaT M KyO dYuclla, BBIYHCISATH 3HAYEHUS YUCIIOBBIX BBIPAKECHMIA,
COZepXKallliX CTEIICHH.

ITonp30BaThCs NpH3HAKaMU JEIUMOCTH, PacKIaJblBaTh HATYPAIbHbBIE YHCIIA
Ha NPOCThIE MHOYXKHUTEIH.

ITonp30BaThCs MacmITaboM, COCTABIATh MPOTIOPIIMK M OTHOIIEHHS.

Hcnone3zoBaTh OyKBBI Uit 0003HAYEHUS YHCEIT [IPU 3AIIMCH MaTEMATHYECKHX
BBIPOXEHHM, COCTaBILAITh OYKBEHHBIE BEIPXEHUS U (OPMYJIBI, HAXOUTH 3HAYEHHUS
OyKBEHHBIX  BBIP@XGHUH, OCYIIECTBISII HEOOXOAWMBIE  IOJCTAHOBKH M
npeobpa3oBaHusl.

HaxonuTe HEU3BECTHBIM KOMIIOHEHT paBEHCTBA.

Pemenne TekcTOBBIX 32124

Pemate MHOrOImaroBsle TEKCTOBBIE 3a/1a4ud apU(METHIECKUM CIIOCOOOM.

Pemare 3ajmaum, cCBsI3aHHBIE C OTHOIICHHWEM, IPONOPLHAOHAIBHOCTHIO
BEJINYMH, IPOLIEHTaMH, PelliaTh TPYU OCHOBHBIE 3a7]a4d Ha JPOOU M MPOICHTHL.

Pemarp 3amaum, conepikaiye 3aBUCHUMOCTH, CBSI3BIBAIOLIME BEJHYUHBL:
CKOPOCTb, BpeMs, paccTosiHue, IeHa, KOJINYECTBO, CTOMMOCTS,
[POU3BOAUTEILHOCTh, BpeMs, O00BEM paboThl, HCHIONB3Yys apUpMETHUECKUE
NEeUCTBUS, OLEHKY, TpPUKUAKY, IIOJb30BaThCS  EOUHULAMH  H3MEPEeHHUs
COOTBETCTBYIOIINX BETUYHH.

CocraBisaTh OyKBEHHBIE BEIPaXXEHUS 110 YCIOBUIO 3aa4u.

W3Bnekath uHGOpMaLKIO, NpPEACTAaBICHHYI0O B TalnuIax, Ha JIUHEHHOM,
CTOJIOYATON WJIM KpPYroBOW JWarpaMmax, HHTEpIPEeTHPOBaTH IIpeICTaBICHHBIE
JaHHBIE, HCITOJIE30BaTh JaHHEIE IIPH PELICHUH 3a/1a4.

[IpencTaBnaTs HHGOPMALHMIO ¢ IOMOIIBIO TaOJHII, TUHEHHOU U cTONOYaTOU
JarpamMM.

Harasanas reomerpus _

[IpuBOUTh TpPUMEpPHl OOBEKTOB OKPYXXAIOIEro MHUpa, HUMEIHX (opMy
H3YYEHHBIX TE€OMETPUYECKUX IUIOCKHX M IPOCTPAaHCTBEHHBIX (Uryp, IPHMEpHI
PaBHBIX M CHMMETPUYHBIX QUTYP.

N3obpaxaTh ¢ TOMOIIBIO IUPKYJsd, JHHEHKH, TPaHCIIOpPTHpa Ha
HEIMHOBAaHHOH M KjeTdyaTtoi Oymare W3y4deHHBIE IUIOCKME I'€OMETPUYECKHE
¢uryps! 1 KOHQUTYpaLUH, CHMMETPUYHbIE (PUTYDEL.

ITonb30BaThCSI  FEOMETPUYECKMMH  INOHSATHSMH:  pPaBeHCTBO  QHrYp,
CHMMETpPHS, HCIIONE30BaTh TEPMHUHOJIOTHIO, CBA3aHHYI0O C CHMMETPHEH: OCh
CHMMETpUH, EHTP CUMMETPHH.

HaxomuTh BeMMYUHBI YIJIOB H3MEpPEHHEM C IIOMOIIBIO TPaHCIOPTHPA,
CTPOUTH YTIJIbI BaﬂaHHOﬁ BCJIMYHUHBI, ITOJIE30BAaTLCs IIPpU PEIICHUHN 3a4a4 rpaz[yCHoi/i




MEpOM YIVIOB, paCIlO3HABATh Ha YEPTEkKAX OCTPHIH, IIPSIMOU, pa3BEPHYTHIA U TYIOMH
YTJIBL.

BeluucnaTe OIMHY JOMaHOM, NEPUMETP MHOI'OYTOJIBHUKA, I10JB30BAThHCS
€QUHULIAMA W3MEpPEHHUs [JIUHBI, BBIPAXKaTh OJHHM €IUHMIBI W3MEPEHHUS JIUHBI
yepes3 Apyrue.

Haxonuts, HCTIONB3ys 4epTEKHBIE HHCTPYMEHTBI, PACCTOSHUSA: MEXY IBYMS
TOYKAaMH, OT TOYKH 10 IIPSIMOM, JUIMHY IIyTH Ha KBaJIpaTHOM CETKE.

Brruncnate 1momanbs QUryp, COCTaBIEHHBIX M3 MPSIMOYTOJHHUKOB,
UCIIONIB30BaTh  pa30HeHWe Ha IpSMOYTOJBHUKM, Ha paBHbIE QUIYPHI,
JOCTpauBaHUE JO NPSIMOYIOJIbHUKA, IIOJb30BAaThCSI OCHOBHBIMHU €IUHUIIAMHU
U3MEpeHus IUIOIIAJAY, BBIpAXXaTh ONHHM €IMHUIBI HU3MEPEeHHs IUIOMa[Ud dYepe3
IpyTHe.

Pacnio3HaBaTth Ha MOJENSX M H300paXEHUSX MUPAMUIY, KOHYC, IFIUHJID,
HCTIONB30BaTh TEPMHUHOJIOTHIO: BEpIHA, pebpo, rpaHb, OCHOBaHHE, pa3BEPTKA.

N3o6paxkaTs Ha KieT4aToii Oymare npsiMOYTroJIbHBIN Mapajuiesienume].

Brrancnsate 00BEM NpSIMOYroJpHOTO MapajuieNenuneaa, Kyba, mojas30BaThes
OCHOBHBIMH €IMHUIIAMH U3MEpEeHUs 00bEMa;

Pemate Hecno)xHblEe 3a/laddl HA HAXOXJECHUE I'€OMETPUYECKUX BEIWYUH B
PaKTUYECKUX CUTYaIUsIX.
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IOSICHUTEJIBHAS 3AIIMCKA

IIpropuTeTHBIMY LIETAME 06y4Y€eHHs MATEMATHKE B 5—6 KJIaccax SBISFOTCS:

* TpPOJOIKEHHE (YOPMHUPOBAHHS OCHOBHBIX MaTeMaTHYeCKMX OHATHN (Ymcro, BEJIMYMHA, Te€OMEeTpHYecKas
¢urypa), obecmednBalOIMX NPEEMCTBEHHOCTh U NEPCHEKTUBHOCTh  MAaTeMaTHYeCKOro 00pa3oBaHHS
00yJaromuxcs;

® PAa3BUTHE MHTCIUICKTYalbHbIX M TBOPYECKHX CIOCOGHOCTEH OOYYalONIMXCs, MO3HABATENBHOM AKTHBHOCTH,
HCCIIE0BATENbCKUX YMEHUH, MHTEpeca K H3yUYSHHIO MAaTEMATHKHY,

 TOfBEeNeHHE OOydYalomuXcs Ha JOCTYIIHOM Uil HHX yPOBHE K OCO3HAHMIO B3aHMOCBS3M MATEMATHKH K
OKpYXAIOII[Er0 MUPA,;

* ¢opmupoBaHue (GYHKIHOHANLHON MATEMATHYECKOH I'PAMOTHOCTH: YMEHHS DpacIOo3HaBaTh MaTeMAaTHYECKUE
OOBEKTHl B PEANbHBIX JKH3HEHHBIX CHTYallUAX, MPHMEHSATH OCBOSHHBIE YMEHHUS Uil pelleHHs MPaKTHKO-
OPHEHTHPOBAHHBIX 3a/a4, WHTCPIPETUPOBATH IIOTyYEHHBIE pe3ybTaThl M OLIEHHBATH MX HA COOTBETCTBHE
NPaKTHYECKOM CUTyalyu.

OCHOBHEIE IMHMH CONEp)KaHUs Kypca MaTeMaTHKH B 5—6 Kjaccax — apuMeTHIeCKas U TreOMeTpUYeCKasi, KOTOPhIE
PasBUBAIOTCS MApAJIICIBHO, KX/ B COOTBETCTBUM C COOCTBEHHOIM JIOTHKOM, OJTHAKO, HE HE3aBUCHMO OJHA OT Jpyroi, a
B TECHOM KOHTAKT€ U B3aUMOJCUCTBHH. Takke B Kypce MaTeMaTHKH HPOHUCXOIUT 3HAKOMCTBO C SIIEMEHTAMH anrebpsr u
OIMCATENHHON CTATHCTHKH.

Usyqenne aprmernyeckoro Marepuana HaYMHAETCS CO CHCTEMATH3ANHH 1 Pa3sBUTHs 3HAHUH O HATYPaIbHBIX
HCIIax, MONyYEeHHBIX Ha YPOBHE Ha4allbHOro obuiero obpasoBanus. [Ipy 5TOM COBEpPINEHCTBOBAHME BEIYHMCIHTENLHON
TeXHHKA U (OPMHPOBAHHE HOBBIX TEOPETHYECKHX 3HAHMH COYETACTCS C Pa3BUTHEM BbIYMCIHTENBHON KYJIBTYpEL, B
YaCTHOCTH ¢ 00yYeHWEM NPOCTEHINNM MpUEMaM TIPHKHAKH M OLEHKH pe3yJbTaToOB BBIYUCIIEHHH. VI3ydyeHre HaTypalbHBIX
HHCEIl IPOAOIDKACTCS B 6 KJIacCe 3HAKOMCTBOM C HaYalIbHBIMH MTOHATHSAME TEOPHH [€JAMOCTH.

Hadano wsy4enus oOBIKHOBEHHBIX WM JECATMYHEIX APoGell oTHeceHO K 5 KJ1acCy. OTO HepBBIA 3Tall B OCBOSHUH
Apobeii, KOrna TPOUCXONMT 3HAKOMCTBO C OCHOBHBIMHM HMAESAMH, MOHSTHSIMH TEMbL Ilpu sToM paccMoTpenue
OOBIKHOBEHHBIX Jpobeil B IOIHOM 06BEMe MpemecTByeT U3YYEHHUIO NECATUYHBIX APOOeH, 4To 1enecoobpa3sHo ¢ TOYKH
SPEHHS JIOTHKHU U3I0XKEHNUS YMCIIOBOH JIMHKY, KOT/Ia IIPABHIIA NEHCTBUM C JECATHIHBIME IPOGSIMHE MOXKHO 060CHOBATD yxKe




M3BECTHHIMH aJTOPUTMAMH BBIIIOJIHEHHUS AEWCTBHM ¢ OOBIKHOBEHHBIMU JPOOSIMH. 3HAKOMCTBO C JECATHYHBIME IPOOSIMU
PACIIMPUT BO3MOXHOCTH ISl ITOHUMaHHs OOy4aloIIMMHKCS IPHKIAJHOTO NPHMEHEHHS HOBOM 3allMCH NP H3YYCHUH
APYTUX TPEIMETOB U MM MPAaKTHYECKOM HCIonb30oBaHuH. K 6 Kiaccy OTHEeCEH BTOPOH 3Tal B U3y4eHWH ApoOei, rae
IPOUCXOIUT COBEPIICHCTBOBAaHHE HABBHIKOB CPaBHEHHS M Ipeobpa3oBaHHs ApOOEH, OCBOEHHE HOBBIX BBIYHCIUTEIBHbIX
aJITOPATMOB, OTTAYMBAHKME TEXHUKY BBIYMCICHUH, B TOM 9HCIIe 3HAYeHUH BBRIDOKEHHH, COAepKalliX U OOBIKHOBEHHEIE, U
JecATHYHBIEe IpOOH, yCTaHOBJIEHHE CBA3el MEX/y HMMH, PACCMOTPEHHE IIPUEMOB pelleHHs 3aa4 Ha Jpobu. B nagane 6
KJ1acca MPOUCXOTUT 3HAKOMCTBO C TIOHATUEM IIPOLEHTA.

OCOOEHHOCTBIO H3YYEeHHS TIOJNIOKUTENBHBIX ¥ OTPUIATENbHBIX YHCEN SBIAETCA TO, YTO OHHU TaKKe MOTYT
paccMaTpUBaThCS B HECKOJIBKO 3TanoB. B 6 knacce B Hauaine usydeHus TeMbl «IlooxuTenbHbIe U OTPHLATENbHbIE IHCII»
BbIenseTcs noarema «Llenple Ymciia», B paMKaX KOTOpOW 3HAKOMCTBO C OTpPHUILATENIbHBIMH YHCIAMU M JEHACTBUAMH C
HIOJIOXXUTEIBHEIMUA ¥ OTPULATENLHBIMEA YHCIIAMH TIPOUCXOUT Ha OCHOBE COJEPXKATEIBHOrO MOAX0/a. JTO IO3BOJISET Ha
JOCTYITHOM YPOBHE MO3HAKOMHUTH 00YJaIOIUXCS TPaKTUIECKH CO BCEMHM OCHOBHBIMHM IOHATHAMH TEMBI, B TOM YHCIE U C
NpaBWIaMKi 3HAKOB IIPH BBINOJIHEHWM apU(QMETHYecKMX JeHCTBUM. M3ydeHue palMOHANBHBIX YHCEl Ha 3TOM HE
3aKOHYHTCSH, a OyIeT MPOIOJIKEeHO B Kypce anredpsl 7 Kiacca.

I[Tpu 06y94eHruH pEIIEHHI0 TEKCTOBBIX 3aa4 B 5—6 KJlaccax UCIONB3YIOTCs apudMeTndecKue NpruéMbl permenus. [Tpu
0TpaboTKe BBHIYUCIIMTEIBHBIX HABBIKOB B 5—6 KllaccaX pacCMaTpHMBAaIOTCS TEKCTOBBIE 3aja4M CIIEAYIOIIMX BUIOB: 33/1a4 Ha
IBUKCHHE, Ha YaCcTH, Ha IOKYIKH, HA paboTy ¥ IPOH3BOAUTENIFHOCTb, Ha IPOLIEHTHI, HA OTHOLIEHMS M IIPOIOPIHH.
O6y4arompecs: 3HAKOMATCS C TNpuéMaMH pelleHus 3ajad IepebopoM BO3MOXHBIX BapHaHTOB, y4arcs paboTaTh C
uHdopMalrei, IpeCTaBIeHHOH B popMe TabIHI] MK THarpaMM.

B nporpammMe yue6HOro Kypca «MareMaTukay» npeLyCMOTPeHO (OpMHUpPOBaHHe MPOIEAEBTHIECKAX anreOpandecKux
npeiacraBieHuii. BykBa Kak CHMBOJ HEKOTOPOrO 4YMCIa B 3aBUCHMOCTH OT MAareMaTHYeCKOTO0 KOHTEKCTa BBOAUTCS
[IOCTENIEHHO. BYyKBEHHAs CHMBOJIMKA IOMPOKO WCIONB3yeTCsS INPEXAe BCEro I 3aluCH OOMMX YTBEPKICHHH H
TpeIOXKEeHuUH, GopMyJI, B JaCTHOCTH IS BBIYMCIICHHS T€OMETPHIECKHX BEIMYUH, B KAUYECTBE «3aMECTUTEISD) YUCIIA.

B mporpamme yueGHOro kypca «MaremaTuka» IpeAcTaBlIeHa HAlJsA[Has FeOMETpHs, HalpaBIeHHAs Ha pa3sBUTHE
00pa3sHOro MBIIUICHHS, TPOCTPAHCTBEHHOIO BOOOpaXKeHHs, HW300pa3sUTENbHEIX YMEHHH. OTO BAXHBIA 3Tall B U3yYCHUH
reOMETPHH, KOTODPBIM OCYIIECTBISETCS Ha HarJISITHO-IPAKTHYECKOM YPOBHE, ONHMPaeTCs Ha HarJLiHO-00pasHoe
MBIIUIEHHE OOydaromuxcs. bojpinas ponb OTBOAMTCS TNPAaKTHYECKOH [EATENIbHOCTH, OIBITY, JKCIIEPUMEHTY,




MozenupoBaHuio. ObyYaromuecs 3HaKOMATCS C FeOMETPUYECKUMHE (urypamMu Ha IUTIOCKOCTHM M B HPOCTPAHCTBE, C HMX
IPOCTEHIIIMH KOHQUTYpaIMsIMH, ydaTcsl M306pakaTh MX Ha HEJIMHOBAHHON M KJeT4aTor Oymare, pacCMaTpHBalOT HX
NpOCTeHIIMe CBOMCTBA. B mponecce u3ydeHus HarmsaHoi TCOMETPHHU 3HAHUS, IIONIyIeHHBIE O0YJaIONIMMUCS HA YPOBHE
Ha4ajIbHOro 00IIEro 00pa3oBaHusl, CHCTEMATH3UPYIOTCS 1 paCIIUpPSIOTCS.

CornmacHo yue6HOMYy maHy B 5—6 Kiaccax M3y4aeTCs MHTETPUPOBAHHBIH mpeameT «MaTemMaTuka», KOTODBIH
BKJIFOYAeT apH(pMETHIECKU MaTepuan ¥ HaTIIHYIO T€OMETPHIO, a TAKKe MPONEICBTUYECKHE CBENCHHUS U3 aire6psl,
SJIEMEHTHI JJOTUKH M HaYalla OIIHCATEIbHOM CTATUCTHKH.

Ha u3yyenne yue6HOrO Kypca «Matemaruka» otBogutcs 340 vacoB: B 5 xinacce — 170 4acoB (5 9acoB B HeJEO), B 6
knacce — 170 gacos (5 4acoB B Heziemo).

COJAEP)KAHUE OFYYEHUS

S KJIACC

HatypannbHble yncia u HyJb

Harypansnoe wmcmo. Psin HaTypamsHeix umcen. Umcno O. W306paxkeHne HaTypaldbHBIX YHCEN TOYKAMHM Ha
KOOPAWHATHOM (YHCIIOBO#) IPAMOIA.

INosunmonnast cucrema cumcieHus. Pumckas HyME€panusi KaK IpUMEP HENO3UIIMOHHOM CHCTEMBI CUMCIEHUS.
HecsaTudHas cucTeMa CYUCIEeHUS.

CpaBHeHHe HATypalbHBIX YHCEN, CpaBHEHHE HaTypalbHbIX yucen ¢ HyméM. Crmocobsl cpaBHeHms. OKpyTieHue
HaTypaJbHbIX YUCEI.

CroxeHune HAaTYpalTbHBIX YHCEN, CBONCTBO HyJIs IpH CIOXECHUH. Bbrauranue kak neiicTBre, 06paTHOE CIIOXKEHHIO.
YMHOXEHHe HATYpalbHBEIX YHCEJ, CBOMCTBA HyIsl M €IMHMLBI DA YMHOXCHHH. [lenenme kak jeiicTBHe, oGpaTHOe
YMHOXEHMIO. KOMIIOHEHTBl meHCTBUH, CBA3b MEXIYy HHMH. IlpoBepka pesynbraTa apH()METHIECKOro IeiCTBHSL.
IepeMecTuTeNBHOE M COUETATENEHOE CBOMCTBA (32KOHBI) CIIOXKEHUS M YMHOXKEHHS, PACIIPENEUTEHHOE CBOMCTRO (3akoH)
YMHOXXEHHS.

Hcrons3oBanue 6YKB st 0603HAIEHIS HEH3BECTHOrO KOMIIOHEHTA M 3aIHCH CBONCTE apu(pMeTHYECKUX JeCTBHIA.




JlenuTeny ¥ KpaTHBIE YMCIa, Pa3iOKeHHe Ha MHOXKUTENH. [IpocThie U cocTaBHBIe Yucia. [IpusHaky AenuMOCTH Ha 2,
5,10, 3, 9. JleneHue ¢ OCTaTKOM.

CreneHb ¢ HaTypaJbHBIM ITOKa3aTeNleM. 3alliCh YHCIIa B BUIE CYMMBI Pa3psIHBIX CllaraéMbIX.
YncnoBoe BHIpaXKEHHWE. DBBIYHCIEHHE 3HAYEHHI YHCIOBBIX BBIPAXKEHHH, IIOPANOK BBINOJHEHHS JCHCTBHN.

Hcnons3oBaHue IIpH BBIYUCIICHUAX IMEPEMECTUTEIBHOIO B COYETATCIbHOI'O CBOMCTB (BaI(OHOB) CIIOXXCHHUA U YMHOXCHHS,
pacnpeaeJInTEIbHOTO CBOMCTBA YMHOXECHUA.

A pobn
IIpencraBnedue o apobu Kak crocobe 3amicu dYacTd BenuduHBL OObIkHOBeHHBIE npoOu. IlpaBuibHbe H

HeTpaBIIbHEIE po6u. CMemanHas 1po0k, Pe/CTaBlIeHIe CMEIaHHO! P06y B BHJIe HENPABUJILHON APOOH 1 BhIIEIICHHE
IIeJIOH YacTH 4YHCiIa M3 HeNpaBWIbHON aApobu. M3o6paxenne nqpobeil ToukaMy Ha YHCIOBOH mpsMoi. OCHOBHOE CBOMCTBO
npobu. Coxparnenue apobeii. [IpuBeneHue n1pobu kK HoBoMy 3HaMeHaTenmo. CpaBHeHHE ApOGei.

ClioxeHHe ¥ BEIYMTaHHE ApoOeii. YMHOXeHHe U JeleHune apobel, B3auMHO obpaTHble qpobu. HaxoxxjeHue yactu
I[€JIOT0 U LIEJIOr0 IO €r0 YacTH.

TecsiTuuHas 3anuck apobei. [IpencraBienne qecaTHYHOM ApoOH B BULle OOBIKHOBEHHOH. M3006pakeHre NeCITUIHBIX
npo0Oei ToukaMH Ha YUCIOBOH IIPSIMOM. CpaBHEHHUE IECATHYHBIX IPOOEi.

Apudmerrueckue AeUCTBUS C JECATHIHBIME Jpobsmu. OKpyTieHHe JECATHYHBIX IpOOei.

PemeHne TeKCTOBBIX 32124

PernreHre TEKCTOBBIX 3ajlad apu()METHUECKUM criocoboM. PelreHre JTOrHdecKux 3anad. Pemenve 3ama4 mepebopoM
BCEX BO3MOXHBIX BAPUAHTOB. MICIIONIb30BaHUe IPU PEeIeHUH 33124 TaOJIUI] M CXEM.

Pemenue 3amad, cojep)kalldX 3aBUCUMOCTH, CBS3BIBAIOIIME BEIMYUHBEL CKOPOCTb, BpEMs, pacCTOSHUE, IICHA,

KOJIUN4EeCTBO, CTOMMOCTD. EI[I/IHI/II_[BI HU3MEPECHHUS: MACCBhI, O6’béMa, IICHBI, PaCCTOsIHUsI, BDEMECHH, CKOPOCTH. CBi3b MCXIOY
€IUHUIIaMH U3MEPCHUS KaXXJJOM BEJIMYHUHBIL.

Pelenre 0OCHOBHBIX 3a/a4 Ha IPOOH.

IIpencrapieHne TaHHBIX B BUAE TaONHII, CTOJIOYATHIX JUArPaMM.
HarnsaHas reomeTpust

Harnsigaele mnpencraBieHuss O GUIypax Ha IUIOCKOCTH: TO4YKa, IIpsMas, OTpPEe30K, Jy4, Yrol, JIOMaHasd,
MHOI'OYTOJIBHUK, OKPY>KHOCTB, KpyT. YToI. IIpAMOH, OCTpBIH, TyIO’ U pa3BEPHYTHIN yTIIBL.




JnvHa oTpeska, MeTpHYecKHMe emMHHIEI IJIHMHEL JlnuHa JOMaHOM, NEpPUMETP MHOTOYTOIbHHKA. W3mepenune u
IIOCTPOEHHUE YIJIOB C MOMOIIBIO TPAHCIOPTHPA.

Harnsinaeie npencraBienus o gurypax Ha IUIOCKOCTH: MHOTOYTOJIbHMK, IIPSIMOYTOJIbHHK, KBaJpaT, TPEYTONbHHUK, O
paBeHCTBe GUryp.

Wzob6paxenne ¢uryp, B ToM umcie Ha KI€T4ATOMN Gymare. IlocTpoenue koHburyparuii u3 uacTeii IIPSIMOH,
OKDPYXHOCTH Ha HEIIMHOBaHHOM M Kier4aroil Gymare. Mcmoiib30BaHHME CBOMCTB CTOPOH H YIJIOB HPSMOYTOJIEHUKA,
KBaJipara.

Ilnomans MpsMOYronbHMKA M MHOTOYTOJIBHHMKOB, COCTABIIEHHBIX W3 NpAMOYTOJIBHUKOB, B TOM 4YHCIE (uUryp,
M300pa)XEHHBIX Ha KiIeT4aToi 6ymare. Eauauis: HU3MEPEHUS IUTOIA K.

Harmsnnele nmpescTaBieHds o IpOCTpaHCTBEHHBIX (urypax: OpSMOYrONbHBIA —mapajlenenumes, Ky0,
MHOTOTPaHHUKH. MI306paxkenne mpocTeimx MHOrOrpaHHHKOB. Pa3Bépriu kyba u napannenenunena. Cosnanue Mozeneii
MHOTOTPaHHHKOB (13 GyMaru, MPOBONOKH, IUTACTHINHA M APYTHX MaTepHaJoB).

O6BEM NpAMOYTONBHOIO Mapaenenumne/a, Ky6a. Exunuie: usmMeperns o6béMa.
6 KJIACC

HartypanbHebie uncia

Apu¢mMerrueckne AeHCTBES C MHOrO3HAYHBIMH HaTypallbHBIMH 4HCIaMH. YHCIIOBBIE BBIPAXKEHHUS, MOPSIOK
ACHCTBHH, UCIIONB30BaHKUE CKOGOK. VCTIONB30BaHMe IIPH BEMHCIEHHSX IIEPEMECTUTETFHOIO U COYETATENHHOrO CBOMCTB
CIOMCHHA M yMHOXKCHUSI, PACTIPE/IEIUTENLHOTO CBOHCTBA yMHOXeH . OKpyTIIeH e HaTypaJlbHBIX YUCEIL

Jlenutenu u KpaTHbIe 9HCiIa, HAMGONMBIINI OGIIMI NeUTeb ¥ HaUMeHEIIee obiee kpaTHOe. J[eMMOCTE CYyMMBI 1
IIpou3BefeHus. J[eeHre ¢ 0CTaTKOM.

Hpo6n

OGbikHOBeHHas NPoOb, OCHOBHOE CBOMCTBO ApOGH, CokpaineHue npobeii. CpaBHeHME M ynopsmouMBaHHE IPOGEIi.
Peinenve 3anau Ha HaxXoX/EHHE YaCTH OT LEJOTO M IEJNOr0 IO o GacTL HpoGHoe YHCIIO Kak pe3ynbTar HeleHHs.
IlpencraBnenue necsaTuuHoi Apo6H B BUIE 0OBIKHOBEHHOM ApobH ¥ BO3MOXKHOCTb IIPECTABICHNS 0OBIKHOBEHHOM Apobwu

B BUAC NECATHYHOH. [lecaTtwunele npobu W MeTpHyeckas chcTeMa Mep. ApudMeTHdeckue NEHCTBHS W YHCIOBBIE
BBIPKEHHS C OOBIKHOBEHHBIMH H IECATHYHBIMH APOOSMH.




OtHomenue. Jlenenue B JaHHOM OTHOLIEHUH. Macmital, nponopius. IIpumMeHeHne nponopiuil Ipy peleHuy 3a4ad.

[lonsatue nporeHTa. BeiuucieHrue mpoLeHTa OT BEIMYMHBI U BEJIWYMHEI 110 €€ MpOLEeHTy. BeIipaxeHHe MPOIEHTOB
JEeCATHIHBIMU ApoOsimu. Pemenne 3a1a4 Ha IPOLIEHTHI. BeipaXkeHNe OTHOIICHHS BETUYMH B IIPOLIEHTAX.

IHonoxkuTENbHBIC H OTPHLIATEILHBIE YHCJIA

[TonoxuTenbHble U OTpHULaTeNnbHble yucaa. Llensie uncna. Momynp 4uciia, reoMeTpuueckasi HHTEPIPETALUs MOLYJL
yucia. M3o0paxkeHue ducen Ha KOOpAMHATHOW IpsiMoi. YuciioBrle npoMexxyTku. CpaBHeHHe 4rcel. ApH(MeTHIeCKUe
JEHACTBHUS C MOJIOXKUTENBHBIMU U OTPULIATEIIEHBIMUA YUCIIAMH.

[IpsiMmoyroNbHas cucTeMa KOOpAMHAT Ha IIOCKOcTU. KoopauHAaThl TOYKM Ha IUIOCKOCTH, abciucca U OpAMHATA.
[TocTpoenue Touek U GUTyp Ha KOOPAUHATHON IIIIOCKOCTH.

BykBeHHbIE BbIpaKeHHs

[IpimMeHeHHe OyKB [JIs 3allMCH MaTeMaTUYeCKHX BBIpOKeHHH U npeioxeHuit. CBoicTBa aprUMETHYECKHX
nerictBuii. ByKkBeHHBIE BBIpaXXEHUSI M YMCIIOBBIE IIOJACTAHOBKM. DyKBEHHBIE DaBEHCTBA, HAXOXACHUE HEU3BECTHOI'O
KoMrioHeHTa. @opMyibl, GopMyJIsl IEepUMeTpa M IUIOIIAAY NpsAMOYTOJIbHMKA, KBajpara, 00bEMa IapauleleNnunena H
Kyba.

Penrenne TeKCTOBBIX 3324

PelneHue TEKCTOBBIX 3a7ad aprupMeTHIeCKUM criocoboM. Pemenue morudeckux 3amad. Pemenue 3amay nepebopom
BCEX BO3MOXKHBIX BapHAHTOB.

Pemenne 3ama4, coiepxalux 3aBHCUMOCTH, CBS3BIBAIOIIMX BEJIMYHMHBL: CKOPOCTh, BpEMs, PacCTOSHME, LIEHA,
KOJIMYECTBO, CTOMMOCTH, NPOHM3BOJUTEIBHOCTh, BpeMs, 00BEM paboThl. EQMHMIIEI W3MEpeHHs: MacChl, CTOMMOCTH,
pacCTOsIHUS, BpEMEHHU, CKOPOCTH. CBsI3b MEXy €IVUHULIAMHA U3MEPEHHUS KAXKI0N BEITUYHHEI.

Pemenne 3ama4, CBS3aHHBIX C OTHOLIEHUEM, IIPONOPLIMOHAIBFHOCTHIO BEJIIMYMH, NPOLEHTAMH; PELIEHUE OCHOBHBIX
3a7a4 Ha APOOH U IPOLIEHTHI.

OreHka ¥ PUKUIKA, OKpyTiieHHe pe3yabTaTta. CocTaBneHrne 6yKBEHHBIX BRIPAKEHH IO YCIOBHIO 3a/1a9H.

[IpencraBieHre AaHHBIX C IOMOMIBIO Tabmull u quarpamm. Croj04yaThie AUarpaMMBl: YTEHHE W MocTpoeHue. UteHue
KpPYTOBBIX IAAarpaMM.

Harasinnasi reomerpust




Harmsinusie npencrasnenns o durypax Ha IUIOCKOCTH: TOWKa, IopsiMas, OTPE30K, JIyd, yroj, JOMaHasd,
MHOT'OYTONBHUK, YETBIPEXYTOIBHHK, TPEYTOJBHHUK, OKPYXHOCT, KpYT.

BsaumHOe pacronoxeHre OByX NpsAMBIX HA ILTOCKOCTH, HapaieNibHble TIPSMbIE, MEPIEeHIUKYISPHBIE IIPSIMEIE.
H3Mepenne paccTOSHUIL: MeXITy TBYMS TOYKAMH, OT TOUKH JIO IPSIMOH, JUTMHA MapIIpyTa Ha KBaJpPaTHOM’ CEeTKe.

W3mepeHne M IOCTpPOEHHE YITOB C IOMOIIBIO TPaHCIIOPTHPa. BHIBI TpeyrombHUKOB: OCTPOYTONBHEII,
IIPSIMOYTOJIbHEIH, TYIOYTOJIbHEIH, PaBHOOEIPEHHBIIH, PaBHOCTOPOHHHIA. YeTpIpEXyroapHuK, IIPAMEPHI
YETBIPEXYTONBHUKOB. IIpAMOYrobHUK, KBaZpaT: HCIIOIH30BAHHE CBOICTB CTOpPOH, YIJIOB, quaroHaieii. M3o0paxenue
TEOMETPUYECKHX QUIyp Ha HEJIMHOBAHHOM GyMare C HMCIOJNB30BAHHEM LOUPKYJIS, JTUHEWKH, yroJbHUKA, TPAHCIOPTHPA.
IocTpoeHus Ha KieT4aTol 6ymare.

Ilepumerp MHOTOyroneHuka. IloHSTHe ILIOmAMH burypsl, emuMHHIBI HM3MepeHHs IUTOmamM. IlpuGImxEHHOE
M3MEpeHHe TUIOmany (UIyp, B TOM dYHCIe Ha KBaJpaTHOH ceTke. [IpuGmmk&HHOE U3MEpPEHHE NIUHBI OKPYKHOCTH,
IUTOLIATA KpyTa.

CuMMeTpHs: IeHTpalbHas, 0CeBas M 3epKaIbHAs CUMMETPHH.

IlocTpoenne cuMMeTpUYHEIX QHTyD.

Harnsinuele mpencTaBlieHds o MpoCTpaHCTBEHHBIX $urypax: mapannmenenurexn, Ky6, NpusMa, mupamua, KOHYC,
IMIMHAD, map ¥ cepa. VI306paxkeHne MpoCTPaHCTBEHHBIX (UIYP. IIpuMepsl pa3sBEPTOK MHOTOIPAHHUKOB, MUIMHEIPA U
Kkonyca. CosjiaHue MOZeNiel IIPOCTPaHCTBEHHBIX Guryp (U3 Gymary, IIPOBOJIOKH, IUIACTUIIMHA U IPYTHX MaTepHANIOB).

IlousTre 06p&Ma, eqUHULBI H3MepeHHs 06bEMa. O6BEM IIPAMOYTOJIBHOTO Mapajelenunena, Kyba.
INTAHUPYEMBIE PE3YJBTATHI OCBOEHHMSI IPOTPAMMBI YYEEHOI'O KYPCA «<MATEMATHKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUS

JUYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE Pe3ybTaThI OCBOESHHS IIPOIPAMMEI Y4eGHOTO Kypca «MaTemaTHKa» XapaKTepu3yrOTC:
1) naTpnoTHYecKoe BoCIHTAHHE:




IIPOSBICHUCM HHTEpeca K IMPOLUIOMY M HACTOSINEMY POCCHUHCKON MAaTEMAaTHKH, IIEHHOCTHBIM OTHOILICHHEM K
JOCTH)KEHHAM POCCHMCKUX MaTEMaTHKOB M POCCHICKON MaTeMaTHYeCKOH LIKOJNEI, K HCIOIb30BAHHIO STHX JOCTVKEHHH B
ApYTHX HAayKax W IPUKIaTHBIX chepax;

2) rpaaaHcKoe H JyXOBHO-HPaBCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINOJIHEHHIO OOA3aHHOCTEH TIpaXJaHWHA W peald3allid ero IIpaB, IIPEICTaBIEHUEM O
MaTEMaTHYECKUX OCHOBAaX (YHKIMOHMPOBAHHA DPAa3lIHYHBIX CTPYKTYp, SIBICHHIA, IpOIENYp TPaKJaHCKOTO OOIIEeCTBa
(HampuMep, BBIGODEI, OMPOCHI), TOTOBHOCTBIO K OGCYXIEHHIO 3THYECKHX npobyeM, CBS3aHHBIX C IPAKTHYECKHM
IIPUMEHEHNEM JOCTHKEHHH HayKH, OCO3HAHUEM BRXKHOCTH MOPAIIbHO-3THYECKHX HPUHLIATIOB B eATeTbHOCTH y4€Horo;

3) TpyAOBOE BOCIHTAHHE:

YCTaHOBKOH Ha aKTUBHOE y4acCTHE B PEICHHH NPaKTUIECKHUX 33724 MaTeMaTHUeCKO HaIIpaBJIEHHOCTH, OCO3HAaHHEM
B2XHOCTH MaTeMaTHIECKOro 06pa3oBaHys Ha IIPOTSHKEHUH BCeH KU3HH JUIs yCIISIIHOM po(eCcCHOHATIBHOM IeITENFHOCTH
¥ pa3BUTHEM HEOOXONMMBIX YMEHUH, OCO3HAHHBIM BEIGOPOM H IIOCTPOCHHEM UH/IMBUTyaIbHOM TPa€KTOPUHU 00pa30OBaHMs
H JKM3HEHHBIX IUIAHOB C y4ETOM JUYHBIX HHTEPECOB U OOIIECTBEHHBIX IIOTPEGHOCTEH;

4) acTeTHYeCKOEe BOCIIMTAHHE:

CIIOCOOHOCTBIO K 3MOIMOHAIIHOMY M 3CTETHYECKOMY BOCIPUATHIO MAaTeMaTHYECKMX OOBEKTOB, 3a[a4, pelleHHH,
PacCyXIeHUH, YMEHHUIO BUJIETh MATEMATHIECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOIr'0 MO3HAHHUS:

OpUEHTAlleH B IEATEIBHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX IPEACTABICHHH 06 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3sBUTHsl 4ENOBEKAa, MNPUPOJABI M OOLIECTBA, IOHMMAHHEM MaTeMaTHYeCKOM HAyKH Kak cepsl YeoBeYECKO
ACSITENIBHOCTH, JTallOB €€ PasBUTHS M 3HAYMMOCTHU UL PA3BUTHS IUBHIM3ALUM, OBJIAJCHHEM S3BIKOM MATEMATHKH W
MaTeMaTHYeCKOU KyJIbTypOH KaK CPEJCTBOM IIO3HAHHS MHpA, OBJIaACHHEM NPOCTEHIIMMH HaBBIKAMH HCCIIEA0BATEHCKOH
JEATENBHOCTH;

6) ¢puzmyeckoe BocnuTanue, popMHPOBAHME KyILTYPHI 310POBbS H SMONHOHAILHOIO Osaromosry4ns:

TOTOBHOCTBIO IPUMEHATE MaTEMaTHECKUE 3HAHKSA B MHTEPeCax CBOETO 37I0POBbs, BEEHUs 3I0POBOT0 00pa3a XKu3HHU
(3mOpoBOe NMTaHHE, COANAHCHPOBAHHBIH PEXHM 3aHATHH 1 OTIBIXa, peryisipHas (Qu3UdecKas aKTHBHOCTS),
c(hOpMUPOBaHHOCTEHIO HaBbIKa peIeKCHH, IPU3HAHHEM CBOETO paBa Ha OMIMOKY M TaKOTO JKe IpaBa APYTOro Yell0BeKa;

7) 3K0JIOTHYeCKOe BOCIIHTAHHE:




OpHCHTallMeH Ha IPUMEHEHHe MaTeMaTHIEeCKHX 3HAHUE s PeIICHNS 3a/1a4 B 00JIACTH COXPAHHOCTH OKPY’KAOIIe
CPEIBl, TIAHUPOBAHMS IMOCTYIKOB M OLEHKH MX BO3MOXHEIX IOCTIEICTBUH VISl OKDYXAIOIIEeH Cpefbl, OCO3HAHHEM
III00ATBEHOTO XapaKTepa SKOIOIMHYECKHX npo6iieM U IMyTeit UX peleHus:;

8) aganTanus k M3MeHsIOIMMes YCJIOBHSIM CONMAJIBHOMH H NPHPOAHOIi cpeabI:

TOTOBHOCTBIO K NIEHCTBHSIM B YCJIOBHSIX HEONPENENSHHOCTH, TIOBBILICHHIO YPOBHS CBOE€H KOMIIETEHTHOCTH 4Yepes3
TPaKTHIECKYIO NESTENbHOCTE, B TOM YHC/IE yMEHHE yUUThCS Y APYTHX IIIOJIeH, IPUOOPETATh B COBMECTHOM NesATeIbHOCTH
HOBBIC 3HAHUS, HABBIKK M KOMIIETEHITUH U3 OMBITA APYTHX;

HEOOXOIMMOCTEIO B (OPMHPOBAHHUM HOBEIX 3HaHUH, B TOM 4HuCIe (HOpPMyIHMpPOBATH HIEH, IIOHATHS, THIIOTE3B 00
OObEKTaX W SBIECHMAX, B TOM YHCIIE paHe€ HCU3BECTHBIX, OCO3HABATH JAE(PUUMTHI COGCTBEHHBIX 3HAHHH M1
KOMIIETEHTHOCTEH, IJIAHUPOBATh CBO& Pa3BHUTHE,

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYaIHIO, BOCIPUHUMATE CTPECCOBYIO CHUTYAIHIO KaK BHI3OB, TpeOyromui
KOHTPMED, KOPPEKTUPOBATh NPUHAMAEMbIEC PELIEHHs U JEHCTBHS, (hopMyTHpOBaTH M OLEHHBATH PUCKH H IIOCIIEICTBHS,
(bOPMHPOBATH OMEIT.

METATIPEAMETHBIE PE3YJIbTATBI
Ilo3naBaTenbHBbIE yHHBEPCAIbHBIE y4eOHble neiicTBus

Bba3zoBble toruyeckne geiicreus:

* BBUIBJLITE U XapaKTePHU30BaTh CyMIECTBEHHBIE IPU3HAKH MATEMATHUECKIX OOBEKTOB, MOHATHIA, OTHOIIECHHL MEXIy
TIOHATHSAMY, (POPMYIHPOBATH ONpEeeHHs TOHATHH, YCTAaHABIMBAThH CYIIECTBEHHbIH IIPU3HAK KIaCCU(DHKALINH,
OCHOBaHMS 1Jisi 00OOIIEHNS U CpaBHEHHS, KPUTEPUHU IIPOBOAVMOTO aHAJIN3a;

* BOCIIPUHHMATh, GOPMYIHPOBATE U Ppe0Opa3oBHIBATE CYKICHUS: YTBEPIUTCIIBHBIE U OTPHLIATENBHEIE, €MHNYHEIE,
JacCTHBIE U OOIIHeE, YCIOBHEIE,

¢ BbUBILITP MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H U IIPOTHBOPEYHs B (paKTax, NaHHEIX, HAGIIOIEHHX U
YTBEPXXICHUAX, IPEATIaraTh KPUTEPHHM IS BHISBICHHS 3aKOHOMEPHOCTEH M IIPOTUBOPEYHIL;

® AenaTh BBIBOABI C HCIIONb30BaHMEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX W HMHAYKTHBHBIX YMO3aKIIOUEHHIA,
YMO3aKJIIOYEHHH 10 AaHAIOTHH;




o pa3bupaTh JOKa3aTeNbCTBA MAaTEMAaTUYECKUX yTBEepXIeHUH (IpsmMble H  OT IPOTHBHOIO), IPOBOIUTH
CAMOCTOSITEIEHO HECIOKHBIE H0Ka3aTeIbcTBa MaTeMaTideckux (akToB, BRICTPaMBATh apryMEHTAIMIO, IIPHBOAUTE
IpEMEpHI ¥ KOHTPIIPEMEPHI, 000CHOBHIBATE coOCTBEHHBIE PACCyXICHHUS,

e BBHIOMpATH CII0CO0 pelleHus y4eOHOHU 3ajauu (cpaBHHBATh HECKOJIBKO BapHaHTOB PEIICHHS, BHIOMpATh Hauboiee
OIXOMISIIHH C YIETOM CAMOCTOSTEIBHO BBIIETEHHBIX KDATEPHEB).

Ba3oBble HCCIeA0BaTeIbCKHE JeHCTBHS!

e WCIONB30BAaTh BOMPOCH Kak HCCIENOBATENbCKUA HMHCTPYMEHT —IIO3HAHMA, (GopMyIpOBaTh  BOIPOCHL,
UKCHpYIOIIUe [POTHBOpEYHe, MPOGIeMy, CaMOCTOATENPHO yCTaHABIMBATE HCKOMOS ¥ JnaHHoe, (popMHUPOBAThH
TUIIOTE3Y, apTyMEHTHPOBATH CBOIO ITO3MIMI0, MHCHHE;

e IIPOBOAUTH IO CAMOCTOSTENBHO COCTABJICHHOMY ILIAHY HECJIOXKHBIM DKCIIEPUMEHT, HEOOIBIIOE HCCIIEIOBAHHUE I10
YCTaHOBIIEHHIO 0COOEHHOCTEM MaTeMaTHIECKOr0 06BeKTa, 3aBHCHUMOCTeN 00BEKTOB MeX Iy COo00iA;

e CaMOCTOSTEIBHO (OpPMyIHpOBaTh OOOOILICHUS U BHIBOABI MO pe3ylbTaTaM IPOBEAEHHOTO HAOIIOEHS,
JCClIeIOBAHM, OLIEHUBATh JJOCTOBEPHOCTH ITOJIyY€HHBIX PE3YJIbTaTOB, BEIBOLOB U 000011IeHNH;

e IPOTHO3MPOBATh BO3MOXHOE Pa3BATHE NMPOILECCa, a TAIOKE BBIABHIATh MPE/ITOIONKCHHIA 0 ero pa3BUTHM B HOBBIX
YCIOBHUSX.

PaGoTa ¢ unopMaLHen:

e  BRISBISITH HEJIOCTATOYHOCTH U H30BITOTHOCT HH(OPMALIMH, TAHHBIX, HEOOXOMUMBIX JUIS PELICHIS 3a/1a1H;

o BHIOMpATH, AHATU3UPOBATH, CHCTEMATH3UPOBATh U UHTCPIPETUPOBATH HHGMOPMAITMIO Pa3NHYHBIX BHAOB M (HopM
IPeCTABIECHHUS;

« BBIGEpaTh GOpMy IpeAcTaBleHHs MHQOPMAIMK U HILTIOCTPUPOBATh PCIIACMBIE 3a/dtih cxeMaMH, JuarpaMMamy,
MHOM rpaduKoi 1 UX KOMOMHAIMAMY,;

e OILICHHBATb HaJIEXKHOCTD I/IHq)OpMaHI/II/I II0 KPHUTECPHUIM, MIpeI0KEHHBIM YYUTEIIEM HIIHN C(i)OpM}’JII/IPOBaHHBIM
CaMOCTOSTEJIBHO.

KoMMyHHKATHBHbIE YHHBepCaIbHbIE yueOHbIe NeHCTBA:
« BOCIPMHMMATH U (GOPMYIHPOBATH CYX/[EHHS B COOTBETCTBHUU C YCIOBHAMH W LEISAMH o0lIeHus, SICHO, TOYHO,

rpaMmOTHO BbIpaXaTbh CBOIO TOYKY 3pe€Hus B YCTHBIX H IUChbMEHHBIX TEKCTaX, JaBaTh IIOSICHCHHUA IO XOOYy pemeHuA
3aJa4d, KOMMCHTHPOBATh HOJIy‘-IeHHHﬁ pe3yJIbTaT,




B X0JZle OOCYXIeHHs 3a1aBaTh BOIPOCBI II0 CyImIeCTBY 06CYyXIaeMOi TeMsl, IpOOJIEME], pemiaeMoii 3amaum,
BBICKA3bIBATh W/ICH, HAICJICHHBIE HA MOUCK PELICHMS, COIOCTABISTE CBOU CYXICHUS C CyXIECHHSIMH IPYTHX
YIaCTHHKOB JiHanora, oOHapyXMBaTh pasiddie U CXOICTBO IO3UIUH, B KOPPEKTHOM (hopme (bopMyIHpOBaTH
Pa3HOITIACHS, CBOU BO3PAXKEHHUSI;

TIPE/ICTABIATE PE3YNBTATEl PELICHHS 3a/[a4H, SKCIICPMCHTA, UCCIENOBAHU, IIPOEKTA, CAMOCTOSITENLHO BEIOHpATH
(opmar BEICTYIUIEHHS ¢ YuéToM 3a/lad IPe3CHTAlNH U 0OCOOEHHOCTEH ayIUTOPHUK;

TIOHMMaTk W HCIOIB30BATh IIPEUMYINECTBA KOMAHIHOH M HHIUBUYalbHOW paGOThl HpH peleHHuH y4eOHBIX
MaTeMaTU4ECKHX 3a/1a4;

TIPHHUMATE LE€JIb COBMECTHOM JesTeIbHOCTH, TIIAHHPOBATh OPraHU3aLMIO COBMECTHOM paGoTHL, pacnpenensaTs
BHJIBI paboT, JoroBapuBaThcs, 00CYXIaTh IIPOLIECC U Pe3yIIBTAT PaboTEl, 06001IATE MHEHHS HECKOIBKHX JIOJIe;
y4acTBOBaTh B IPYMIOBBIX (hopMax paGoThI (obcyxnenns, o6Men MHEHUAMH, MO3IOBBIE INTYPMBI W JApyTHe),
BBEITIOJIHATE CBOKO YacTh pabOTEI M KOOPAMHHMPOBATH CBOH ACUCTBHUS C APYTUMH YIEHAMH KOMaH/IbI, OIl€HHBATh
Ka4ecTBO CBOEro BKJIaJa B OOILHI IIPOAYKT MO KPUTEPHAM, CHOPMYIUPOBAHHBIM YIaCTHHKAME B3aUMO/ICHCTBHSL.

PerynsTuBHbie ynuBepcanbubie Y4eOHble neiicTBHA

Camoopranusanus:

CaMOCTOATENIBHO COCTABISATh IUIAH, AITOPHTM PeLICHHs 3a/1a9M (MM €ro 4YacTh), BHIGHPATE CrOCOG pelieHus c
Y4ETOM HMEIOIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHPOBaTh W KOpPPEKTUPOBAaTh BapHAHTEI
pelIeHui ¢ y4€TOM HOBO HH(pOpMAHH.

CaMOROHTPOJIb, SMOLHOHAJILHBIM HHTEJIJIEKT:

BII2NIETh CIIOCOOAMH CaMOIIPOBEPKH, CaMOKOHTPOJIS IIPOLIeCCa U pe3y IbTaTa PelIeHHS MaTeMaTHIECKO] 3a71a4H;
IPEABUNETH TPYHOCTH, KOTOPEIE MOTYT BOSHUKHYTb IIPH PEINCHUH 3a7a4, BHOCHUTH KOPPEKTUBBI B NEATEIHHOCTD
Ha OCHOBE HOBBIX OOCTOSTENLCTB, HAMIEHHBIX OLIMOOK, BEISIBIIEHHBIX TPYIHOCTEH;

OLCHUBATh COOTBETCTBUE pe3yjbTaTa IesTebHOCTH IIOCTAaBICHHOW LENM M YCIOBUSM, OOBICHSTE [IPUYHHEI
AOCTIDKCHUSA UM HEJOCTIDKEHHS LEJTH, HAXOUTh OLIMOKY, JaBaTh OLEHKY NPHOOPETEHHOMY OIIBITY.

IIPEAMETHBIE PE3YJIbTATBI




K xoHIly 00y4eHus B 5 kyiacce 00y4JaroIUICs MOJYIMT ClIEIYIOIIHe IPEIMETHbIE pe3yJIbTaThl:
Yucjia ¥ BbIYHCJICHHA

ITouumare u IMpaBHAJIIBHO }’HOTpe6JISITB TCPMHHBI, CBSI3aHHBIC C HaATypaJIbHbIMHU YHCIIAMH, OOBIKHOBEHHBIMH U
OECATHYHBIMU I.IpO651MI/I.

CpaBHHBATh U YHOPSIOYMBATH HATypalbHbIE HHCIA, CPABHMBATh B MPOCTEHINUX CITydasX OOBIKHOBEHHBIE IpobH,
JECATHYHBIE IPOOH.

COOTHOCHTH TOYKYy HAa KOODIMHATHOM (YMCIOBOW) NPSMOH C COOTBETCTBYIOIIMM €H YHCIOM H H300paxarh
HaTypaJIbHBIE YUCIIa TOYKaMH Ha KOOPIHUHATHOM (YMCIIOBOH) MPAMOIA.

BBIONHATE apu(MeTHIecKre IEeHCTBHS C HATypalbHBIMH YHCIAMHU, C OOBIKHOBEHHBIMH JPOOSMH B MPOCTSHIIHX
ClTy4Jasx.

BEINONIHATE MPOBEPKY, MPUKHUKY pe3yJIbTaTa BEIYMCICHUM.

OKpyriSTh HaTypajbHBIE YHCIIA.

Pemienne TEKCTOBBIX 32424

PelaTh TEKCTOBbIE 3a]a4i apU(PMETHUECKUM CIIOCOOOM U C TIOMOIIBIO OPraHW30BAaHHOIO KOHEYHOro nepebopa Bcex
BO3MOXXHBIX BApUAHTOB.

Pemrate 3ama4d, cojep)Kalie 3aBUCHMOCTH, CBS3BIBAIOIIME BEIMYMHBI: CKOPOCTh, BpeMs, pacCTOSHHE, IIeHa,
KOJIMYECTBO, CTOUMOCTb.

Hcrnonp30BaTh KpaTKUeE 3alliUCH, CXEMBI, TaOIUIIbl, 0003HaYeHHUs [IPY PEIICHUH 3a/1aY.

[ToJIb30BaTHCS OCHOBHEIMM €JMHHMIIAMHU U3MEPEHUs: IIeHBI, MacChl, PACCTOSIHHsS, BPDEMEHH, CKOPOCTH, BBIpaXaTh OJHU
€IMHUIIBI BEJIMYMHBI 4epe3 ApyTHe.

H3BnexaTh, aHAIM3UPOBATh, OLIEHUBATH WH()OPMAIMIO, MPE/ICTAaBICHHYI0 B Tabiuile, Ha CTOJIOYAaTOM AMarpamme,
MHTEPIPETHPOBATH IPe/ICTaBICHHbIE JaHHbIE, MCIIOIB30BaTh JaHHbIE IIPH PEIICHUH 3a/1a4.

Harasanasi reoMeTpus

[Tonp30BaThCA TEOMETPUYECKUMH TOHATHAMU: TOYKA, IpsAMas, OTPE3OK, JIyd, Yroj, MHOTOYTOJIbHUK, OKPYXXHOCTB,
KpYT.

ITpHBOJUTE MPUMEPEI OGBEKTOB OKPYIKAIOIIEr0 MUpa, HMEIONIIX HOPMy U3yUEHHBIX F€OMETPUIECKHX QUTYP.

_



Hcrnonb30BaTh TEPMUHONOTHIO, CBS3aHHYIO C YIJaMH: BEpIUHHA, CTOpPOHA, C MHOT'OYI'OJIbHUKAaMH: YTOJI, BEpIIMHA,
CTOpOHa, IMaroHalb, C OKPYKHOCTEIO: PajiiycC, JUaMETP, LIEHTD.

M306paxars M3ydeHHBIE reoMeTprudeckre GUTYpPHl HA HEMHOBAHHOR M KIIETYATOMN Oymare ¢ IOMOIIBIO [UPKYJIS U
JIMHEWKH.

Haxonute JIHMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C TTOMOIIBIO JIMHENKH, CTPOUTH OTPE3KH 3aJaHHOMN
JUTAHBL; CTPOUTH OKPY)KHOCTB 33JaHHOTO PaHyca.

Hcrons30Batk CBOMCTBA CTOPOH M YIIIOB HPSMOYTOIbHHUKA, KBaJipata Uil X IIOCTPOCHHUS, BBIYUCIIEHH IUIOIAnU U
IIEpPUMETpA.

BBIMHCIIATE NEPUMETp H IUIOLIa/ b KBaApaTa, IPIMOYTOIbHHKA, ¢uryp, cocTaBIeHHbIX U3 MPAMOYTOJILHUKOB, B TOM
qHcie Guryp, u306paxEHHbIX Ha KIeT4aTol Gymare.

I1onB30BaThCS OCHOBHBIMYM METPUYECKMMH €IMHHUIAMH H3MEPEHHS [UTHHEL IUIOIIAH; BBIPAXXATh OMHH €IUHHUIIBI
BEJIMYMHBI Yepe3 IpyTHe.

Pacniosnasate napanenenunes, Kky6, HCOIB30BaTh TEPMHHOIOTHIO: BepIKHA, peOpo, IpaHb, H3MEPEHHs, HAXOIHUTh
~ M3MepeHus napajuleNenumnena, Kyoa.

Bbruncnare 06péM Kyba, mapannenenumesna mo 3aIaHHBIM U3MEPEHUSAM, IONb30BATLC €IUHUIAMH H3MEPEHUs
o6bpéMa.

Pewats HecIoXHBIE 3a/1a4l Ha M3MEPEHHE TeOMETPUUESCKUX BETHIUH B IIPAKTAUYECKUX CUTYaIUIX.

K xoHIy o6y4enus B 6 Kiacce oGyqarommiics MOMyIHT ClIeIyIONue IIPEMETHBIE PE3YJIbTATHL:

Yuciia 1 BLIYHC/IEHHS

3HaTh U MOHMMATh TEPMHUHEI, CB3aHHBIE C PA3IMYHBIMU BUIAMHE YHCEN H CIIOCOGaMH HX 3aIIHCH, IEPEXOOUTH (eCIIn
3TO BO3MOXXHO) OT OIIHOM (DPOPMBI 3aIicK YKCiIa K JPYTO.

CpaBHHBaTh ¥ YIOPSATOYMBATE LENbIE YHCITA, OOBIKHOBEHHBIE M JIECATHUHEIC Jpo0OH, CpaBHHBATH YKCJIA OJHOTO H
Pa3HBIX 3HAKOB.

BrINonHsTs, coYeTas yCTHBIE H IHUCHMEHHBIE TIPHEMEI, apu(MeTHdeCKre NeHCTBHS C HaTypaJIbHbIMU U IIEJIBIMH
4HClIaMy, OOBIKHOBEHHBIMH H J€CSATUYHBIME JPOOSIMHE, HOIOKHUTETLHBIMHA U OTPULIATEIBHBIMHU YHCIIAMH.

BbIYMCIATE 3HaYEHUS YUCIIOBEIX BBIPAXKEHHUH, BBITIONHST IIPUKUAKY U OLEHKY pPe3ybTaTa BRIYMCIECHUMN, BHITTOTHATD
Ipeobpa3oBaHUs YHUCIOBBIX BEIPAKEHHI HA OCHOBE CBOMCTB apuMETHYECKHUX [EHCTBUI.




COOTHOCHTH TOYKY Ha KOOPIAMHATHOM IPSMOI C COOTBETCTBYIOIIUM € 4HCIOM M M300paxkaTh YHMCJIa TOYKAMH Ha
KOOPIHUHATHOM MPsAMOMN, HAXOJUTH MOTYJIb YHCJIA.

COOTHOCHTD TOYKH B MPAMOYTOJIEHOM CHCTEME KOOPJMHAT C KOOPAMHATAMH 3TOH TOUYKH.

OKpyYTIIATH LeNbIe YUCia U eCATHIHbIE JPOOH, HAXOAUTh IPUOIMKEHHUS YUCEL.

YucioBble H 0yKBeHHbIE BbIPaKEHHS

[ToHMMaTh M YIOTPEOJIATH TEPMHMHBI, CBA3aHHBIE C 3allMCHIO CTENEHM YHCJa, HaXOIWTh KBaapaT M KyO dwMcia,
BBIYMCIIATH 3HAYESHHSI YUCIIOBBIX BhIpaXXEHUI, COAECPXKAIIMUX CTEIIEHH.

ITonp30BaThCA MPU3HAKaMH IEJTUMOCTH, PacKJIabIBaTh HaTypaJlbHbIE YACIIa Ha IPOCTHIE MHOXHUTEIIH.

ITonp30BaTHCS MacIITaAOOM, COCTABIISATH IPONOPLIMY ¥ OTHOIIECHUS.

HWcnonp30BaTh OYKBEL Ui 0003HAYEHHs YKMCET TP 3aIlMCH MaTeMaTHYeCKHX BbIpaXEHHM, COCTABIATh OYKBEHHBIE

BBIpaKEHHsI ¥ (DOPMyYIIBI, HAXOOWTh 3HA4YEHUs OyKBEHHBIX BBIPQXKEHHUM, OCYIIECTBISAS HEOOXOAMMEBIE IIOACTAHOBKH H
npeoOpa3oBaHUs.

HaxomuTh HEW3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemenne TeKCTOBBIX 32124

Pemate MHOTOIIArOBBIE TEKCTOBBIE 32124l apU(PMETHUIECKHM CIIOCOOOM.

Pewrars 3amaun, CBSI3aHHBIE C OTHOIIEHHEM, MPOMOPIUOHAIBFHOCTHIO BEJIUYMH, IIPOLICHTAMHU, pellaTh TPU OCHOBHBIE
3aJla4¥ Ha IPOOH U MPOLCHTEHL.

Pemats 3amauyu, cojepikaliie 3aBHCHUMOCTH, CBS3BIBAIOIIHE BEIWYUHBI: CKOPOCTh, BpEMs, pacCTOSHHUE, IIEHa,
KOJIMYECTBO, CTOMMOCTb, ITPOU3BOAUTENBHOCTD, BpeMs, 00bEM pabOThI, HCIONB3Ys apu(MeTHdeckue NeUCTBUs, OLEHKY,
IPUKHIKY, [I0J30BaTHCS €IMHUALIAMU N3MEPEHUS] COOTBETCTBYIOIIMX BEIUYHMH.

CocTaBisaTh OyKBEHHBIE BEIPOKEHHUS 110 YCIOBHUIO 3aJa4H.

W3Bnekars uH(GOpMAIHIO, IPEACTABICHHYIO B TalbJiHIaxX, Ha JIMHEHHOM, CTONOYaTOW MM KpyroBOoH AuarpamMmax,
UHTEPIPETHPOBATH IIPECTaBIeHHbIE JaHHbIE, UCIIONb30BATh JaHHBIE Y PEIICHUH 3aaY.

[MpencTaBasaTh HHGOPMAIIMIO C IIOMOILBIO Ta0NHMIL, TMHEHHOH U CTOI69aTON JUarpamMM.

Harasanasi reomerpust

IIpuBOAUTE MPUMEPH OOBEKTOB OKPY’KAIOIIEro MHpPA, UMEIOIHUX (POpMy H3yYEHHBIX F€OMETPHYECKHMX IUIOCKHMX H
IPOCTPAaHCTBEHHBIX (GUTYp, IPUMEPHI PaBHBIX U CHMMETPHYHBIX QUTYD.




N300paxars ¢ MOMOLIBIO IMPKYJIA, THHEHKH, TPAHCIOPTHPA HA HENTMHOBAHHOW W KIET4aTod GyMmare M3ydeHHBIE
IUTOCKHE TeOMETpHIECKHE (GUIYPBI X KOHQUTYpaALUK, CAMMETPUYHBIE QHUIyPEL

ITonp30BaTbCs TE€OMETPUYECKMMH TOHSATHSAMH: DPaBEHCTBO (UIyp, CHMMETDHS, HCIOJB30BaTh TEPMHHOIOTHIO,
CBSI3aHHYIO C CHMMETPHEN: OCh CHMMETPUH, LIEHTP CAMMETPHH.

HaxonuTh BeNTWYMHBI YIJNIOB HM3MEPEHHEM C IIOMOIIBIO TPAHCIIOPTHPA, CTPOMTH YITbI 3aJaHHON BEIWYHHBL,
TI0JIE30BaThCS NIPY PEIICHUH 3aJa4 IPalyCHOM MEPOM YIJIOB, paclio3HaBaTh Ha YePTEXaX OCTPHIM, IPSIMOiA, pa3BEPHYTHIN U
TYIIOX YTJIBL

BbI4ucisTh IIMHY TOMaHOM, IepUMETp MHOTOYTOJBHHKA, [OJb30BaThCs €IMHUIIAMA M3MEPEHHs JIHHbI, BHIPAXaTh
OJTHH €MHHUIIBI U3MEPEHUS AJIMHEI Yyepe3 ApyTHe.

Haxoznuts, HCrionb3yst 4epTéxHbBIE HHCTPYMEHTHI, PACCTOSHHSL: MEX/y AByMsl TOYKAMH, OT TOYKH [0 TPAMOH, TAHY
IIyTH Ha KBaJpaTHOU CETKe.

Boraucists miomans GUryp, cocTaBIeHHbBIX U3 IPSIMOYTOIBHMKOB, UCIIOJB30BaTh pa3bueHne Ha MPSIMOYTONbHUKH,
Ha paBHBIE (QUIYpHI, HOCTPaMBAaHHE [0 NPSIMOYTOJbHHUKA, IIONB30BATHECA OCHOBHBIMA €IMHMIAMU M3MEPEeHHMs ILIONIA/IN,
BBIpa)XXaTh OJHM €MHHUIIEI H3MEPEHHUS IUIOIIAIN Yepe3 qPYTHE.

Pacrioznasath Ha MOZENAX M H300paKEHUIX MHPaMULY, KOHYC, IAIUH/P, UCIOIb30BaTh TEPMUHOIIOTHIO: BEPIIMHA,
pebpo, rpaHb, OCHOBaHHE, Pa3BEPTKA.

H306paxkaTh Ha KJleT4aTON Gymare npsiMOYTrOJIBHBIN Mapasieenures.

Beraucisate 06bE€M NMPSMOYTOJBHOrO Mapalllelenue/a, Kyba, MoNb30BaThCsl OCHOBHBIMM €MHMIIAMH M3MEpPEHHS
00BéMa;

Pemats HecIoXHBIE 33/1a94 Ha HAXOXKCHHE FT€OMETPUIECKUX BEJIMYHMH B IPAKTHYECKHMX CHTYaIHSIX.
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HOACHUTEJ/IBHAS 3ATIMCKA
Cratyc nokymenrta
Paboyas nporpaMma KOHKPETH3UPYET CONIEPKaHHME MPETMETHBIX TeM 00pa30BaTebHOTO CTAHAAPTA U JIAET PacIpe/ielieHie yIeOHBIX JacoB 110
paszenaM Kypca.
O6mas xapakTepuCTHKa IpeaMETa MaTeEMAaTHKA
Maremarngeckoe 06pasoBaHHe CKIIA/IBIBAETCS U3 CIIETYIONUX COIEPXKATETbHBIX KOMIIOHEHTOB (6II0KOB): apud)MeTHKa, anre6pa, reoMeTpHs,
BEPOSITHOCTh U CTaTHCTHKA
Apudmernxa npusBaHa Croco6CTBOBATh NPUOOPETEHAIO IPAKTHIECKHXK HABBIKOB, HEOGXOMMBIX ISl IOBCEIHEBHOM xH3HH. OHA CIyXHUT 62303
JUIS BCETO NaNbHEHIIEro H3yYCHH MATEMaTUKH, CIOCOOCTBYET JIOTHIECKOMY PasBUTHIO ¥ (JOPMHUPOBAHUIO yMEHHS TI0NH30BaThCS ANITOPATMAMH.
Aurebpa HanerneHa Ha pOpMEPOBaHHE MAaTEMATHYECKOTO AIapara Ul PEIeH)s 3a/1a9 U3 MATEMATHKH, CMEXHEIX IPEAMETOB, OKPYKAIOIIEH
PeabHOCTH. SI3bIK allreOpBI IOAYEPKUBAET 3HAYEHHE MATEMATHKY KaK S3bIKa JUIsl IOCTPOEHHS. MATEMATHIECKHIX MOJIE/IEH, IPOLIECCOB M SBIICHHH
peanbHoro Mupa. OfHOM U3 OCHOBHEBIX 3a/1a4 M3YYEHHs aIreOphl SBISETCS Pa3BATHE ATOPATMAIECKOTO MBIILICHHS, HEOOXOIAMOTO ISl OCBOSHHS,
HaNpUMep, Kypca HH(pOPMAaTHKH; OBIIJIEHAE HABBIKAMH JIETYKTHBHEIX pacCyxaeHuii. [IpeobpazoBanre cCMMBOIITIECKHX (POPM BHOCHT CBOI
crenuHIecKuii BKIa B pasBUTHE BOOGpaXeHH s, CIOCOOHOCTEH K MaTeMaTHYeCKOMy TBOPYECTBY. JIpyro#t BaskHO#M 3a/auell H3ydeHus aareGpsl
TIOJTy4eHHE IKOIbHUKAMM KOHKPETHBIX 3HAHMHA O QyHKIMAX KAk BaXHEHIIeH MOIENH s OMMCAHHAS X MCCIIEOBAHMS Pa3sHOOOPA3HBIX IIPOIIECCOB,
Anst GOpMUpOBAHHMS MIPEICTABIEHUH O POJIH MATEMATHKH B Pa3BHTHH UBAIM3AIMY U KYIbTYPbL
I'eomeTpust - 0/iMH U3 BOXHBIX KOMIIOHEHTOB MaTEMAaTHYECKOTO 06Pa30BaHus, HEOOXOIMMBIH ISl IPHOGPETEHHs KOHKPETHBIX 3HAHHHA O
IPOCTPAHCTBE M NPAKTHIECKHX 3HAYMMBIX YMEHHH, HOPMUPOBAHHUS SA3bIKA OMHCAHUS 0OBEKTOB OKPYKAIOIIEr0 MUPA, [ PA3BHTHS
IIPOCTPAHCTBEHHOTO BOOOPAXKCHHUS ¥ HHTYUIIMH, MATEMATHYECKOH KyNbTYpBI, Ul 5CTETHYECKOTO BOCIMTAHHS ydamuxcs. V3ydeHne reoMeTpun
BHOCHT BKJIaJ] B Pa3BUTHE JIOTHYECKOTO MBIIUICHHS, B JOPMUpPOBAHHE MOHATHS JOKA3aTEIbCTRA.

BeposiTHOCTB M CTATHCTAKA — B COOTBETCTBUH C JIAHHBIMH IIEJISIMH B CTPYKTYp€ IIPOTPaMMEI y4e6HOTO Kypca « BeposSTHOCTB M CTATHCTHKA»
OCHOBHOH IIKOJIBI BBIAEIIEHBI CIEIYIOMHE COAEePIKATEIHHO-METOJUUYECKUE JTHHIN:

«IlpencraBnenre NAHHBIX W ONKMCATENbHAs CTATHCTHKA»; «BeposTHOCTB»; «DIeMEHTH KOMOMHATOPHKHY;
«BBenenne B Teopuio rpagoBy.

Coneprxanue muHun «IIpeacTasnenne TaHHbIX ¥ OMUCATENBHAS CTATHCTHKAY CILyXUT OCHOBOH Ui OPMHPOBAHHS HABBIKOB paGOTHI C
MH(bOpMAIHeH: OT YTCHHS U HHTEPIPeTaNiH HH(OPMAIMH, IPe/ICTABICHHO! B TablIMIax, Ha uarpaMMax i rpabukax 10 cGopa, IpeICTaBIeH s i
aHaM3a JaHHBIX C MCIIOJIb30BAHMEM CTATHCTHIECKUX XaPaKTEPUCTHK CPETHUX H paccenBaHus. PaGoTas ¢ JaHHBIMH, 06yJaromuecs y4aTcs
CUMTBHIBATH ¥ HHTEPIPETHPOBATE JAHHEIE, BBIIBHIaTh, apI'yMEHTHPOBAT M KDHTHKOBATH IIPOCTEHMIIAE THIIOTE3bL, PA3MBIILIAT HaJl (GaKTOpaMH,
BBI3BIBAIOIIMY H3MCHYHBOCTb, ¥ OLIEHMBAT UX BIMIHHE Ha PACCMaTPHBAEMBIE BEJIMUMHBI M IIPOIIECCEL

VBTyHTHBHOE IPE/CTABICHHE O CIlyYaliHON H3MEHYMBOCTH, HCCIETOBAHHE 3aKOHOMEPHOCTEH ¥ TeHIEHIMI CTAHOBHTCSA MOTHBHPYIOLIEH

OCHOBO#M s HU3Yy4YCHUS TECOPUHA BGPOHTHOCTCﬁ. Bomnsimoe 3uaueHue 3J€Ch UMEIOT NPAKTHYCCKHE 3aJaHUsI, B YaCTHOCTH OIBITHI C KJIACCHYECKUMM
BEPOATHOCTHBIMH MOJICIIAMH.




ITonsTre BEPOATHOCTH BBOJHUTCS KaK Mepa IIPaBAOIION00HS ClIydailHOro coObIThs. [Ipu H3ydeHnH Kypca 00yJaromuecs 3SHaKOMSTCS C
IPOCTEHINMMHI METOJAMHU BBIYMCIICHUS] BEPOSATHOCTEH B CIIyYaifHBIX 3KCIIEPUMEHTAX C PaBHOBO3MOXHEIMH DJIEMEHTAPHBIMH HCXOJaMH,
BEPOSITHOCTHBIMHM 3aKOHAMH, II03BOJISIOIIMMHU CTaBUTh M penIaTh 6oee CoXHbIE 3a1a4l. B Kypc BXOAAT HaYalbHbIE IIPEACTaBICHHS O CIIyJaiHbIX
BEJIMYMHAX M MX YHCIIOBBIX XapaKTEPHCTHKAX.

Taxoke B pamMKax 3TOro Kypca OCyIIECTBIISETCS 3HAKOMCTBO 00YJarOIUXCsl C MHOXECTBAMH M OCHOBHBIMH OIIEpAIlMSIMH HaJl MHOYKECTBAMH,
paccMaTpUBAIOTCS MPUMEPEI IPUMEHEHHUS UL PEIICHHS 3aa4, a TAkOKe HCIIOJIb30BAHUS B IPYTHX MaTEMaTHIECKUX KypcaX U yIeOHBIX peaMeTax.

Taxum 06pa3oM, B X0Jie OCBOCHUS COAEPKAHUS KypCa YYaIHecs MOIydJaroT BO3SMOXHOCTE:

e PasuBarh NpeACTaBIECHHS O YHCIIE U POJIM BEIYHCIICHUH B YEIOBEYECKOM MPAKTHKE; HOPMHUPOBATH NPAKTHYECKUAE HABBIKA BHIIOIHEHHSI
YCTHBIX, TUCEMEHHBIX,
HMHCTPYMEHTAIIbHBIX BBIYMCIICHUH, Pa3BUBaTh BBYHCIHATEIBHYIO KYIBTYDY;

® OBIIAJICTh CHMBOJIMYECKHUM S3bIKOM alreOphl, BEIpaboTaTh (opMambHO-ONIEpaTHBHEIE alreOpandecKue yMEHHS U HAYIUTHCS IPUMEHSTH HX
K PELIEHUIO MaTEMAaTHIECKUX U HEMaTeMAaTHIECKHX 3a/1ay;

® M3YYHTHb CBOMCTBA M Irpa)MKU AJIEMEHTAPHBIX QYHKIHMH, HAYYHTHCS UCIOJIH30BaTh QYHKIIHOHAIBHO-TpadUIECKHE TPEICTABICHHS ISt
OIMCaHHUs Y aHaJM3a peaIbHbIX 3aBUCUMOCTEH;

® pa3BUTh MPOCTPAHCTBEHHEIE IIPE/ICTABIECHUS W H300pa3sUTeNbHBIE YMEHHS, OCBOMTH OCHOBHEIE (haKThl H METOIBI INITAHUMETPHH,
IMO3HAKOMHUTECS € IIPOCTEHINTUMY IIPOCTPAHCTBEHHBIMHU TEIAMH M X CBOMCTBAMHU;

® IOJyYHTh MPEJCTABIECHUS O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B PEATbHOM MHPE M O Pa3IMUHBIX CII0c00ax MX H3ydeHus, 00 0COOEHHOCTIX
BBEIBOJIOB ¥ IPOrHO30B, HOCSIIUX BEPOATHOCTHBIN XapakTep;

¢ pa3BHUBATH JIOTHYECKOE MBIIIJIEHHAE M PEYD - YMEHUS JIOTHYECKH OOOCHOBEIBATh CYXXACHUS, IIPOBOJUTH HECIOXKHBIE CHCTEMAaTH3AIIHH,
NPUBOAUTH IPUMEPHI U KOHTPIPUMEDEI, HCIIOIb30BATh Pa3IMUHbIE I3bIKM MaTEMAaTUKU(CIIOBECHBIN, CHMBOJINYECKHMA, TpadUIeCKuii) Iist
MIJUTIOCTPALlMH, HHTEPIIPETAI[NH, ApTYMEHTAIIUA B JOKa3aTeILCTBA;

e c(hopMHPOBATL NPENCTABICHH 00 H3yJaeMBIX MOHATHAX U METOJAX KaK BAKHEHINHMX CPEACTBAX MaTEMATHIECKOIO MOIEIMPOBAHHS
pEabHbIX MPOIECCOB M ABJIECHHUI.

W3yuyenne MaTeMaTHKH Ha CTYIIEHH OCHOBHOTO 00IIero o6pa3oBaHus HAalPaBJIEHO HA JOCTIKEHHE IeJIeH:

® OBJAJICHHE CHCTEMOM MaTEMaTHYECKUX 3HAHUH M YMEHUH, HEOOXOUMBIX [l IPUMEHEHHS B IPAKTHYECKOHM EATeTbHOCTH, H3YUEHHS
CMEXHBIX JUCLMIUIMH, IPONODKEHH 00pa3oBaHuUs;

¢ HMHTCJUIEKTyalbHOE pa3sBUTHE, POPMUPOBAHHE KA4ECTB, HEOOXOAMMBIX ISl IIOJTHOLEHHOM XKU3HH B COBPEMEHHOM OOINECTBE, CBOMCTBEHHBIX
MaTeMaTHYECKOM JEATEIPHOCTH; ICHOCTH M TOYHOCTH MBICITH, KPUTHIHOCTH MBIIUICHHS, HHTYHIHH, JJOTHYECKOIO MBIIILIEHHUS,
AJITOPUTMHUYECKOHN KYJIBTYpPEI, IPOCTPAHCTBEHHBIX IIPE/ICTABICHUH, CIIOCOOHOCTH K IIPEOOJICHUIO TPYIHOCTEH.

e (opmupoBaHHe MpeCTaBICHHN 00 HAESIX M METOJIaX MAaTEMATHUKU KAk YHUBEPCAIBHOIO SI3bIKa HAYKH U TEXHHUKH, CPEICTBA MOJIEIHPOBAHHS
SIBJICHUA U IIPOIIECCOB



e BOCIIHTAaHME KyIbTypHI IMYHOCTH, OTHOIICHHMS K MaTEMaTHKe KaK 9acTH 00IIeYeIoBeYeCKOM KyIbTyPhI
Pemarotcs cneayromue 3aga4dm:

CHCTEMaTH3allksl CBEJCHUM O YUCIIaX;
H3ydeHHE HOBBIX BHJIOB YKMCIIOBBIX BHIPOXEHHH U GOpMyT;
COBEPIIEHCTBOBAHKE IIPAKTHIECKUX HABBIKOB M BEIYUCIIUTENBHOM KYJIBTYPEL,

pacIIMpeHHre U COBEPIIEHCTBOBAHNE apH()METHYECKOTO anmnapara, ChoOpMUPOBaHHOTO B HAYAILHOH HIKOJIE, ¥ €70 IPUMEHEHHE K PEIICHHUIO
MaTeMaTHYeCKUX M HeMaTeMaTHYECKUX 3a/1a4.

® Dpa3sBUTHC HPCI[CTaBJIeHI/Iﬁ O BEPOSITHOCTHO-CTATUCTHYCCKUX 3aKOHOMEPHOCTAX B OKPYXArOIIEM MHAPC, COBCPHICHCTBOBAHHUE
HMHTCIUICKTYAJIBHBIX A PEYCBBIX yMeHI/Ii/'I IyTeEM oboraleHus MaTeEMaTHIECKOTO SI3bIKa, Pa3BUTHSA JIOTHIYCCKOTO MBIIIIJICHU .

I1p¥ H3ydYeHHH HAYATHHOIO Kypca T€OMETPHY BCE HOBBIE IIOHSATHS, TEOPEMBI, CBOHCTBA F€OMETPHYECKHX (GUIYD, CIIOCOOE! pacCy ICHHH yCBAaUBATD
B IIPOLIECCE PEIIECHHS IPaKTUIECKHX 3a/1a4.

MecTo npeIMeTa MATEMATHKA B 6a3HCHOM y41e0HOM IIaHe
CoritacHo defiepaibHOMy yaeOHOMY IUIaHy I 06pa3oBaTeNbHBIX yapexieHul PO Ha M3ydeHHH MaTeMaTHKH B OCHOBHOH IIKOJIE OTBOIHUTCS 64B
genemo. Beero 204 4, u3 Hux 102 4 — Ha u3ydeHue anreOpel, 68 4 - TeOMETpUM, BEPOATHOCTh M CTATHCTHKA — 34 4. [IpenonaBanue IpenMera
«MaTeMaTiKa» OCYIIECTBIETCS B (JOpMe TOCIIEI0BATENbHBIX TEMAaTHIECKUX OIOKOB C YepeloBaHMeM MaTepraa o arebpe i reomerpuu. B
KJIACCHBIX JKypHAJIaX JUIs (PHKCAIMH TPOXOXK/IEHAS IIPOrPaMMBI HCIIOIB3YETCs OlHA CTPaHHIA (HauMeHoBaHuUe penameTa «MaTemaTnkay). e
Pa36uBKa 4acoB Kypca o 6I0KaM M TeMaM yPOKOB IO aire0pe, FeOMETPHH, BEPOSATHOCTh U CTATHCTHKA OCYIIECTBIISIETCS Ha OCHOBE aBTOPCKOH
HPOrpaMMBL. =
Peanu3anusi 06ydeHHs MaTeMaTHKe OCYIIECTBISETCS Yepe3 TNIHOCTHO-OPHEHTHPOBAaHHYIO TEXHOJIOTHIO, T/ie yueOHas e TebHOCTh, B OCHOBHOM,
CTPOHTCS CIEAYIOIIUM 00pa3oM: BBEJICHHE B TEMY, H3JI0XKEHHE HOBOIO MaTepuasa. 0TpaboTka TEOPETHIECKOro MaTepHaa, NpakTHKyM o o
PEIIEHHUIO 337124, MTOTOBBIA KOHTPOJIb.
OCHOBHOE COJAEPXKXAHHWE

AJITEBPA. (102 uacoB). OcHOBHas IIeb - KIMETh HOHSITHE IMHEHHOTO YPaBHEHHS C IBYMs IEPEMEHHBIMHE, PABHOCHJIbHBIX YPaBHCHU]; yMETh
pelIaTh TMHEHHbIE YPABHEHHS C BYMS IEPEMEHHBIMH H MX CHCTEMEL [103HAKOMHTBCS € rpadiuecKuM Crioco60M peleH s CHCTEMBI IHHEHHBIX
ypaBHEHHH; 3aKPEIIUTH HABBIKH IIOCTPOCHHA IPaMKOB IMHEHHBIX QyHKIMH. YMETh PeIIaTh 3a/ladl COCTABICHUEM CHCTEM JMIUHEHHBIX ypaBHEHUH.

1. MaremaTnueckuii s3pIk. MaTemaTHueckasi MoJenab. (13 gacos)
YucroBsle u anrebpandeckue Bepaxkenus. [lepeMennas. JlomycruMoe 3HadeHHe nepeMeHHoR. HenomycTumoe 3HadeHne nepeMeHHON. JIuneiinoe
ypaBHEHHE ¢ OHOM IepeMeHHOM. JInHeHbIe YPaBHEHHs KaK MAaTEMaTHYECKUE MOJICIH PEATbHBIX CHTYallHH.
OcHOBHas IETb - CHOPMHUPOBATE MOHSTHE YHUCIOBOTO BHIPAXKEHMS M BBIDAKEHHUS C IEPEMEHHBIMH, YMETh BBIIOIHATE TOXICCTBEHHbIC
npeobpasosanust. BeipaboTarh HaBBIKY pEIICHHS IMHEHHEIX YPABHEHHH U 3a/1a4 C TOMOIIBIO IMHEHHBIX YPaBHCHHH.

2. ®ysxnuu. (11 gacos)

Koop/uHaTHAS IIIOCKOCTh. AJITOPATM OTHICKAHHS KOOPIMHATHOH IITOCKOCTH. AJITOPUTM OCTPOeHHs ToUYKU M(a;b) B IPAMOYTONBHOM CHCTEME
KOOp/JIMHAT.




JluneitHoe ypaBHEHHUE ¢ JBYMs IepeMEeHHBIMHE. Pemenue ypaBaenus ax+by+c=0. I'paduk ypaBHeHHs1. AITOPHTM MOCTpOEHHs rpadiika ypaBHEHUS
ax+by+c=0
Jluneitnas ¢pynkuus .HesaBucumas nepemMeHHast (apryment).3aBucumast nepeMensas. I'paduk nureiinoi ¢pynkuun. Haunbobiee 1 HauMeHbIee
3HAYEHHs TMHEHHON QyHKIMU Ha 3aaHHOM IIpoMexyTKe. Bo3pacranue U yObIBaHHE JIMHEHHOM (YHKIIAH.

JIuneiinas Qynkmus y=kx u ee rpaduk.

B3anMHoe pacnonoxenue rpadp kOB THHEHHBIX (QYHKIHA.

OcHoBHas 11€Nb - HIMETH NOHATHE O (DYHKIHNOHAIBHON 3aBUCHMOCTH, 00JIaCTH OIpe/ieneHus PyHKIuH. YMETh 3a/1aBaTh QYHKIIHIO, CTPOUTD
rpaduky HHeHHON QyHKIMH ¥ GYHKIIHIO, ONUCHIBAIOLIYIO IPAMYIO IPOHOPIHOHAIBHYIO 3aBUCHMOCTb.

3. Cucremsl ABYX JIHHEHHBIX yPaBHEeHHI ¢ AByMs nepeMeHHbIMH(13 gacoB)

Cucrema ypaBHeHuit. Pemenue cuctemMsl ypaBHeHuid. ['padudueckuit MeTos penieHns CHCTeMBI ypaBHeHHM. MeToz noacTaHoBku. Meton
anreOpamyecKoro CI0KEHHS.

CucTembl IByX TMHEHHBIX YpaBHEHHM C IBYyMS IEPEMEHHBIMH KaK MaTeMaTHIECKHE MOJIEIH PEaIbHBIX CHTYAIHi (TEKCTOBBIE 3a/1a4H)

4. CreneHs ¢ HATypaJIbLHBIM MOKa3aTeJeM. (8 Jacos)

Crenenp. OcHoBanue crenenu. [lokasarens crenenu. CBOWCTBA CTENEHH C HATYPAIBHBIM [TOKa3aTeJIEM.

YMHOXEHHE U JIeTIEHHE CTeNIeHeH C 0JUHAaKOBBIMH IoKa3aresiiMu. CTerneHb ¢ HyJIeBbIM ITOKa3aTeleM.

OcHoBHas 11€NTb - IMETh OHATHE O CTETIEHM YHCJIa a C HATYpaJbHBIM [IOKa3aTelieM; YMETh YMHOXATh, JIEJIUTh CTEIICHH, a TAK)Ke BO3BOJUTH B
CTEIIEHb IIPOU3BE/ICHUE U CTEIICHb

5. Opnouiensl. Onepanuu HajJ OJHOYIEHAMH

Onnounen. Kospoumment oqaowrena .CTanmapTHeii Buj aicia. I10106Hbe 0gHOWIEHBI. CII0XKEHHE OJHOWIEHOB. Y MHOXEHHE OHOWICHOB.
Bo3speznenue ofHOUIeHA B HATYpaIBHYIO CTENeHb. Jlenenue ofHOwIeHa Ha OJHOYWIEH.

OcHoBHas 11€NIb- UMETH NOHATHE 00 OJHOWIEHE. YMETh YMHOXATh OJHOWICHBI, BO3BOAUTD HX B CTEINIEHD, PA3BHBATH BEIYUCIHTEIbHBIC HABBIKH
yJarmuxcs.

6. MuorouwieHsl. ApudMeTnUecKHe oOnepanuy HaJ MHOrowieHamMu. (15 gacos)
Mmuorounen u ero crangaprHei BU. CI0XEHHE U BEMMUTAHAE MHOTOWICHOB. Y MHOXKEHHE OJHOWIEHA HA MHOTOWIEH. YMHOXEHHe MHOTOYIeHa Ha
MHOTOWIEH.
KBagpar cymmMsl 1 kBajpat pasHocTH. Pa3sHOCTE kBaspaToB. PasHocTs Ky60B U cymMMa Ky6oB. JleneHre MHOTOWIeHa HA MHOTOYJIEH.

OcHoBHas 1IENb - IMETH [IOHATHE O MHOTOWIEHE, YMETh IIPUBOUTE ITOJOOHEIE CIaraeMble; CKJIAIBIBATh, BEIYATATh MHOTOWIEHBI, & TAKKE
YMHOXATE OJIHOWIECH Ha MHOTOWIEH M MHOIOYWIEH Ha MHOTOYIEH IIPH BRIIOJTHEHUH YIIPAXXHEHUM U PEIICHHH YPaBHEHUH; pa3BUBATh
BBIYMCIIUTENIFHbIE HABBIKH.

7. Pa3jioxeHHe MHOTOYWICHOB HAa MHOHTeJH (1549acoB)

Brinecenue obmero MaoxwuTeNd 3a ckoOku. Crioco6 rpynmnupoBku. PasnoxeHre MHOrOUIEHa Ha MHOXKHTENHM. Pa3ioxeHne MHOroywieHa Ha
MHOXHTEJHM € IOMOIIBIO OPMYII COKPAIIEHHOTO YMHOXEHH s, KOMOWHAIHS Pa3IMYHBIX IIPHEMOB. MeTO 1 BBIZIEICHUS TTOJIHOTO KBaIpaTa.
Ionarue anrebpandeckoii spodu. CokpaineHue aredpandeckoi qpobu.

ToxnmecTBo. ToxAECTBEHHO paBHBIE BBIPAXEHHS. T0OXIECTBEHHBIE PE0OPa30BaAHHSL.



OCHOBHa{ IIETb - IMETH HABLIKH IPUMEHEHUS (POPMYI COKpAIEeHHOTO0 YMHOXEHHUS JJIs YIIPOIIEHHS BEIDAKEHUM, PEIICHH YPABHEHUH 1 3a/1a9.
YMeTh IpUMEHSTE pa3IMdHbIe CIIOCOOBI ISl Pa3IoXKEHUS Ha MHOXHTEIIH.

8. ®ymkuus y=x (8 4acos) .
Oynxums y=x> ,ee cBoiicTBa i rpadux. ®ynxmus y=-x> ,ee cBoiicTBa U rpaduk.
I'paduueckoe pemenne ypaBHEHUH.
Kycounas ¢pynkuus. Urenne rpaduka dynkumn. O6macts onpeznenenus ¢pynkuun. Ilepsoe npencraBieHne o HepephBHBIX QyHKImIX Touka
paspbiBa. Pa3bsacHenue cMpicna 3amucy y=f(x). @yHKIMOHAIbHAs CUMBOJIMKA.

9. ObGobmarmee moBTopeHue aaredpol. (12 yacos)

OcHOBHas [ENH - IIOBTOPUTH U 0000IUTH OCHOBHBIE TEMBI, H3yUCHHBIE 3@ y9€OHBIH rof.
T'EOMETPUSI. (68 gacos).

1. HavanbHble MOHATHA U TeopeMbl reomeTpu. (11 gacos)

Bo3suukHOBeHHE reomeTpur. IIpsimast 1 oTpe3ok. JIyd u yron. CpaBHeHHE OTpe3KOB U yriioB. M3Mepenue oTpe3kos. Msmepenue yrinos. CMexHbIE U
BEpTUKAIBHBIE YTIIbL. [lepneHauKyIapHbIE IIPSMBIE.

OcHOBHas IENIb - CHCTEMATH3UPOBATh 3HAHUS YJYAIIUXCS O B3aUMHOM PaCIIONIOXKEHUH TOYEK H IPSIMBIX; YMETh H300paxkaTh, 0603Ha4aTh OTPE3KH,
JIy4H, YIJIBL, & TAKOKe CPAaBHUABATEH MX M U3MEPSTh; CTPOUTH CMEXXHbIE, BEPTUKAIILHBIE YIIIBI M IIEPIECHIUKYIAPHBIE IIPSIMBIE.

2. Tpeyroabuuku. (18 gacoB) ,
Tpeyronsuuk. [IpusHaku paBeHcTBa TPEYroabHUKOB. [lepnenuKkynsap k npsmoii. BeicoTa, Menuana, OucceKTprca TpeyroibHuKa. PaBHOGEApEHHBIE ”
¥ PaBHOCTOPOHHHE TPEYTOJbHUKH; CBOMCTBA M IPU3HAKU PAaBHOOEIPEHHOI0 TpeyronbHuKa. OCHOBHBIE 33ja49¥ Ha HOCTPOCHHE C IIOMOIIBIO 4
[UPKYJIS U JTMHEHAKH.

OcHOBHas 1ETb - 3HATh NPU3HAKH PaBEHCTBA TPEYTOJIBHUKOB, YMETh U3 UCIIOIH30BaTh IIPH PEIICHUH 33/1a4; HIMETh IOHATHE O PABHOOEAPEHHOM H ...

PaBHOCTOPOHHEM TPEYTOJIbHUKAX, 3HATH UX IPA3HAKH U CBOMCTBA; yMETh PellaTh OCHOBHEIE 33Ja4l HB OCTpOEHHE C IOMOIIBIO UPKYJIS X
JIMHEUKH.

3. Tlapaurenbubie npsMbie. (13 gacoB)
IMpr3HAaKA NAapaJUIEIBHOCTH MPSIMBIX. AKCHOMA apalieNbHbIX NpsMbIX. CBOMCTBA MapalIeIbHBIX IPSMBIX.
OcCHOBHas II€JIb - MOHUMATh, KaKHe OTPE3KH ¥ JIy9X Ha3bIBAIOTCS MapaJlIeIbHBIMU; YMETh IPUMEHATh aKCHOMY IIapaJlIeIbHbIX NPAMBIX H
CIIEAICTBUSI U3 HEE MU PEIICHUH 3aay.
4. CoOTHOMEHHS MEXIY CTOPOHAMH H YIJIaMH TpeyrojbHuKa. (20 9acoB)
CymMa yriioB TpeyrojibHHKa. BHENIHKE yIIBI TPEYTOILHUKA.
[TpsAMOyTONIBHEIE, OCTPOYTOJIFHEIE ¥ TYNOYTOJIBHBIE TPEYTONBHUKH.
3aBHCHMOCTD MEXIY BETHUYNHAMHU CTOPOH U YIJIOB TPEYTOJIbHHKA.
HepaBeHcTBO TpeyronbHuka. HekoTopbie CBOMCTBA MPAMOYTOIBHBIX

TpeyrojabHUKOB. [Ipu3HaKu paBeHCTBa IPSIMOYTONBHBIX TPEYTOJIBHUKOB. PaccToSHUE OT TOYKH 10 mpsAMOi. PaccTosHue MexXay mapaienbHbIMA
npsMbMA. [TocTpoeHre TpeyroisHUKA 0 TPEM CTOPOHAM.




OCHOBHas IIENb - YMETH PEIIaTh 33/1a4H, UCIIOJIB3YsI TEOPEMBI O CYMME YIJIOB TPEYIOJIbHUKA, O COOTHOIICHUIX MEXIY CTOPOHAMH U yTJIaMH
TPEYTOJIbHAKA, 0 HEPABEHCTBE TPEYTOJIbHHUKA U CIEACTBUH U3 HUX; 3HATh IPH3HAKK PAaBEHCTBA NPSIMOYTOJBHBIX TPEYTOJIbHUKOB M YMETh HX
HCITOJIF30BATh MIPH PEIICHUH 33/1a4; YMETh CTPOUTH TPEYTOJIBHUK 110 TPEM DIIEMEHTAM.

5. Hrorosoe moBTopenue . (11 yacon)
OCHOBHa IIE]b - IOBTOPHTH ¥ 000O0IMTE OCHOBHBIE TEMbI, H3yUYeHHBIE 3a YU4eOHBIHA IO/,
Bcero xonTposbHBIX padoT-11 .

BEPOSITHOCTDb U CTATUCTHKA (34 4)

IIpescTaBeHne JaHHBIX B BU/E TaOIHMIl, Juarpamm, rpaduKoB. 3anonHeHne TabIuIl, YTeHHe i IOCTPOSHHE IUarpamMm (CTOJIOUKOBBIX (cTon69aThIX)

¥ KpYroBbIx). Urenne rpadMKoB peaibHBIX IpoleccoB. M3pieueHne nHGOpMAUU U3 THarpaMM M TabIIuil, HCIIOJIb30BaHUE H HHTEPIpeTalus

JTAHHBIX.

OmnucarenpHas CTATHCTHKA: CpeiHee apupMeTHIECKOe, MeIUana, pa3Max, HanboJpinee W HauMEHbIIee 3HaYeH sl Habopa YHUCIIOBBIX IAHHBIX.

[Ipumeps! cinydaitHOW U3MEHYHBOCTH.

CITy4aifHbI# SKCIIepEMEHT (OIBIT) ¥ CTy4YaiiHoe cobbITHe. BeposSTHOCTS ¥ YacToTa. PoIb MaloBEpOSITHBIX M PAKTHYECKH JJOCTOBEPHBIX COOBITHI B

npupoze U B obmecTBe. MoOHETa M UTpalbHAs KOCTh B TEOPUU BEPOSITHOCTEM.

I'padh, Beprmmaa, pe6po. Crenenb BepmHbl. Yucio péGep U cymmapHas cTeneHs BepuiuH. [IpencraBnenue o cBa3HOCTH rpada. llenu i MuKIIbL -
IIytu B rpadax. O6xox rpada (3inepos myTs). [lpeacrasnenue 06 opueHTHPOBaHHOM rpade. Pemnenne 3a1ad ¢ HOMOIIBIO rpadoB.

TPEBOBAHUS K YPOBHIO ITIOAI'OTOBKHA CEMHKJIACCHHUKOB.
B pesynbTaTte H3ydeHuss MaTeMaTHKH YIEHHK JOIDKEH

3HATH/MOHUMATH

. CyliecTBo IMOHSTHUS AITOPUTMA; IPUMEPHI AJITOPHTMOB;

. Kak HCIIoyb3yIoTcs MaTeMaTidecKue (popMyIisl, ypaBHEHHUs; IPEMEPhI MX IPAMEHEHHU UL PEIIeH s alre0pan4ecKuxX i reOMeTPUICCKUX
IpaKTUYECKUX 33/1aY;

. Kak moTpeGHOCTH NPaKTHKY IIPUBEIM MaTeMaTHIeCKyIO HayKy K HEOOXOIUMOCTH PaCIIMPEHHs IIOHATHS JHCIIa.
Ymers

. BBIITOJTHATH TOXJICCTBEHHBIE IIPe0OPa30BaHMsl BEIPAXKEHUH;

. peliaTh THHeNRHbIe YPaBHEHHS ¥ 33/1a9¥ C IIOMOINBIO IMHEWHBIX

YpaBHEHUH;

. CTPOMTH rpad UKy JIMHEHHOH QYHKIMY U QYHKIMHU, OIMCHIBAIOIIEH

IPSIMYIO IPONOPIIUOHABHYIO 3aBUCUMOCTB;

. BBIITOJIHATH JAEACTBUSA CO CTENIEHSAMH U OJHOWICHAMH;

. HAXOJUTh CYMMY, pa3HOCTb, IIPOU3BEACHIE MHOTOWIECHOB; YMHOXAaTh

OJTHOWIEH Ha MHOTOYJICH;

. IPUMEHATH POPMYJIBI COKPAIIEHHOTO YMHOXEHHS IS Pa3IMIHbIX



crmoco6oB Pa3IOXXCHHUS HA MHOXXHUTEIIH,

. pelIaTh CHCTEMBI JIMHEWHBIX YPABHEHUHN U 337144 C IIOMOIIBIO CHCTEM

JMHEWHBIX YPaBHEHHI;

. CTPOHUTh CMEXHBIE X BEPTHKAIBHEIC YIIIBI M HAXOAUTH X PaIyCHBIE MEPEI;

. PeIIaTh 332491 Ha IPUMECHEHHE PU3HAKOB PAaBEHCTBA TPEYTOJBHUKOB;

. peniaTh OCHOBHBIE 3a/1a4¥ HA IIOCTPOEHHE C IOMOIIBIO ITUPKYJIA M JTMHEHKY;

. HCIIOJIE30BaTh aKCHOMY MapaJlIeIbHBIX IPAMBIX UL pEIICHHs 33124,

. AOKa3bIBaTh TEOPEMBI O CYMME YIJIOB TPEYTOJIHAKA, O COOTHOIICHUSX MEX/y CTOPOHAMH H yITIaMH TPeyroibHuka. O HepaBeHCTBe
TPEYTOJIbHUKOB M IIPUMEHSTH UX K PEIICHHIO 3a/a4;

. NPUMEHSATH IPU3HAKKM PABEHCTBA MPSIMOYTONBHBIX TPEYTONBHMKOB K PELIEHHIO 3a/1aY;

. CTPOMTH TPEYTOJILHUKH IO TPEM DIIEMEHTAM;

. TIPOBOIMTE HECIIOXKHBIC 0KA3aTEIBCTBA, MOMydaTh CICACTBYS M3 H3BECTHBIX UM PaHEe IOIYYEHHbIX yTBEPKICHHUIH, OLEHABATD

JIOTHIECKYIO NPAaBHIILHOCTE PACCYX/IEHHH, HCIIOIB30BATh IPAMEDHI /ISl HILTIOCTPAIHHE U KOHTPIPHMEPHI U OLPOBEPIKEHHUS YTBEPXKICHHMIA.
KPUTEPHU U HOPMBI OLIEHKH 3YH OBYYAIOIIIUXCS
YuuTens, ONUpasick Ha 3TH PEKOMEH/IAINH, OLCHABACT 3HAHKS K yMEHHS yUAIUXCS C YIETOM HX HHIMBHIYaTbHBIX 0COOEHHOCTEH.
1. Conepxanue u 06beM MaTepHana, OIEKALETO IPOBEPKE, ONPEAEISIETCS IPOIPAMMOR T MATEMATHKE A1t cpened mkonsl. [Ipu mposepke
YCBOCHU 5TOTO MaTepuana CIeAyeT BBIBIATH ONHOTY, IPOYHOCTD YCBOEHHS yJallMMHICS TEOPUH IIPUMEHSTH €€ Ha HPAKTHKE B 3HAKOMBIX |
HE3HAaKOMBIX CHUTYaIlMsX.

2. OcHOBHBIMH (hOpMaMHU IIPOBEPKH 3HAHUN M yMEHHH YIaIIUXCA 0 MATEMATHKE B CpeIHEH IIKOJIe TMChbMEHHAs KOHTPOJIbHAst paboTa H YCTHBIH
orpoc. :
Ipu OIleHKE ICBMEHHBIX H YCTHEIX OTBETOB YUUTENE B IEPBYIO OYEpPE/b YIUTHBACT IOKA3AHHbIE YYallUMHCs 3HAHUSL U YMEHHS (MX MOJIHOTY, IyOHHYy,
IPOTHOCTR, MCHIONE30BAHAE B PA3IMIHBIX CHTYaHsX). OLEeHKa 3aBHCHT TakOKe OT HAIMYHS M XapakTepa MOTPEIHOCTEH, TOIy EHHBIX YYaIIHAMHUCH.
3. Cpenu HOrpemHOCTe# BBIIENSIOTCS OIIMOKH M HETOIETHL:
IorpemmHocTh cunTaeTcs OmmOKOM, eCIIH OHA CBUAETENBCTBYET O TOM, YTO YYCHHK HE OBJIAJeN 3HAaHUAMH, YMEHUSIMH, YKA3aHHBIMH B IIPOTPaMMe.
K Hez0ueTam OTHOCSTCS TOTPENIHOCTH, CBHAETEIECTBYONMHUE O HETOCTATOUHO [IOIHOM HITH HEIOCTATOYHO IIPOYHOM YCBOEHHH OCHOBHBIX
3HAHUH, YMCHHH M 06 OTCYTCTBHH 3HAHHH, HE CYHTAIOLIUXCS B COOTBETCTBHH C IPOIPAMMO# OCHOBHBIMH. HeI0YeTaMH: Taioke SBIISIOTCS:
TIOTPEIHOCTH, KOTOPBIC HE IPUBEIHA K HCKAXECHHUIO CMBICIIA IOy YEHHOTO YYEHHKOM 3a/[aHus MM CHOCO6a €T0 BHIIONHEHHS; HEeaKKypaTHasi
3aIIHCh; HEOPEXKHOE BHIMOHEHHE YEPTENKA.
4. 3ajaHus JUI yCTHOTO M MHCBMEHHOTO OIPOCA YYAIUXCS COCTOST U3 TEOPETHIECKAX BOIIPOCOB H 3aj1a4.
OTBeT HE TEOPETHIECKHUE BOMPOC CIMTACTCS GE3YIPETHBIM, ECITH IT0 CBOEMY COAEPIKAHHIO IOMHOCTHIO COOTBETCTBYET BOIIPOCY, COAEPIKUT BCE
HEOOXOUMBIE TeOpeTHYECKHE (BaKTH X 0GOCHOBAHHBIE BEIBOJIB, @ YCTHOE H3/I0XKEHHE M IMCEMEHHAS 3aIIHCh OTBETa MATEMATHIECKH TPaMOTHEI U
OTJIMYAIOTCS TIOCIIEN0BATENHHOCTRIO B aKKYPATHOCTEIO.
Pemenmye 3a1a4u cunraercs 6e3ynpedHbIM, €CIH IPaBAIBHO BEIOPAH CIIOCO6 PELIEHHs, caMo PEIIEHHE COMPOBOXKAAETCA HEOOXOMUMBIME OOBICHEHUIMH,
BEPHO BBIIONHCHEI HY)XHBIE BEITUCIICHHS H IPE0OPa3OBaHus, MOTyYeH BEPHEI OTBET, IIOCIIENOBATEIFHO H AKKYPATHO 3AIIACAHO pelneHwue.




5. OueHka 0TBeTa y4amerocs Ipx YCTHOM U MHCBMEHHOM OIPOCE MPOBOMTCA MO MATHOAIIBHOM CHCTEME, T.€. 38 OTBET BHICTABIISETCS O/IHA U3
OTMETOK: 5 (KOTIIUYHOY), 4 («XOPOIIIOY), 3 («yIOBIETBOPUTEIBHOY), 2 (KHEYIOBIETBOPUTEIBHOY), | («ILIIOX0Y).

OneHKa yCTHBIX 0TBETOB Y4aIUXCS
OTBeT OIleHUBAETCS OTMETKOM «5%», €CIIH YUEHHK:
- IIOJIHO PacKpBLI COZIEPIKAHME MaTepHaa B 00BbeMe, IPEyCMOTPEHHOM IIPOTPaMMOi B YIEOHHKOM;

- M3JI0XKHJI MaT€pHajl T(PAMOTHBIM A3BIKOM, TOYHO HCIIOJIB3YS MaTeMaTH4YECKYI0 TEPMUHOJIOTHUIO U CHMBOJIMKY, B OHpCIleJIeHHOﬁ JIOTHYECKOMH
IMOCJIEAOBATCIIBHOCTH,

- IPaBUJIBHO BBIIOJIHUJI PHCYHKH, 9EPTEXKHU, IPA(QUKH, COMYTCTBYIOIIUE OTBETY;
- II0Ka3aJl yMEHHE HUILTIOCTPUPOBATEH TEOPUIO KOHKPETHHIMM IIPMMEPAMH, IPUMEHSTH €€ B HOBOM CHTYAIlHH IPH BBIIOJHEHUH [IPAKTHYECKOTO 3a1aHHs;

- IPOAEMOHCTPHUPOBAJ YCBOCHHE PaHee U3YICHHBIX COMYTCTBYIOMIUX BOIPOCOB, CHOPMHPOBAHHOCTD H YCTOWIMBOCTD HCIOJB3YEMBIX IIPH OTBETE
YMEHHUH U HABBIKOB,

- OTB€YAJl CaMOCTOSATEIILHO, oe3 HaBOJAIIHAX BOIIPOCOB YUUTECIIA,

- BO3MOXXHBI OJJHA-/[BE HETOYHOCTH IIPH OCBELIEHWH BTOPOCTENEHHBIX BOIPOCOB MIIM B BBIKJIA/IKAX, KOTOPhIE YIEHHK JIETKO UCIPABHII IIOCHIE 3aMEYaHHs
YIUTEIIS.

OtBeT OLEHUBAETCS OTMETKOM «4», €CITH YIOBIETBOPSIET B OCHOBHOM, TPEGOBAHMAM Ha OLEHKY «5», HO IPH 3TOM HMEET OJIHH U3 HEJOCTATKOB:

- B M3JI0XXCHUH JIONYLEHbI HeOONIbIIME IPOOEIB, HE HCKA3UBIIAE MATEMATHIECKOE COZIEp)KaHUE OTBETA;

- IOIyIIEHbI OIMH-/[Ba HEJOYETOB IPX OCBELIEHHH OCHOBHOI'O COZIEPXKaHUH OTBETA, HCIIPABIICHHEIE IIOCIIE 3aMEYaHHsl YIUTEIIS;

- IOMyIeHs! omubka uiu 60iee IByX HEJOYETOB PH OCBEINEHHH BTOPOCTEIICHHBIX BONPOCOB MM B BEIKIIA/IKAX, JTETKO HCIPABIICHHBIE [OCIIEC 3aMEYaHHUs
YUHUTEIS.

OtmeTKa «3» CTaBHTCA B CIEAYIOMMX CITydasx:
- HETOJIHO PaCKPBITO COAEP)KaHUe MaTepuaia (CoaepKaHHe U3TI0XKEHO 3JIEMEHTAPHO, He BCErIa MOCIeJoBATENHHO), HO ITOKAa3aHOo 00mIee IOHUMAHHE

BOIIpOCa B ITPOJAEMOHCTPHUPOBAHEI YMCHHSI, HEJOCTAaTOYHEIE JJIA JaJTbHEHUITIEro YCBOCHHS IIPOI'PaMMHOI'0 MaT€pHalia (OHpeI[CJIeHHLIC ((TpC60BaHI/ISIMI/I K
MaTeMaTU4YEeCKOH IMOArOTOBKH yqamuxcs» B HacToAIeH IIporpaMme mo MaTeMaTI/IKC);

- HIMCJIMCh 3aTPYAHCHUAS HIIA JOIIYIICHBI onrMOKu B OIIPEACICHUH HOHSITI/Ii;I, HMCIOJIb30BAHUU MaTeMaTHIECKOM TEPMHUHOJIOTHH, YCPTECIHKaxX, BhIKJIagKax,
HCIIPABJICHHBIC ITOCJIE HECKOJIBKUX HABOISIIIUX BOIIPOCOB YUYHTEIIS,

- YYCHHK HE CIPaBUJICA C IIPUMCHCHUEM TCOPHH B HOBOH CHTyalluH IIpY BBIIOJTHCHHWH IIPAKTHYECKOI'O 3aJaHUA, HO BBIIIOJIHUAI 3aJaHU 00s13aTETHFHOT0
YPOBHS CIIOXKHOCTH 110 JAHHOM TeME;

- IIpK JOCTaTOYHOM 3HaHWH TEOPETUIECKOr0 MaTepHraia BhIABIEHA HEAOCTaTOYHAst CHOPMHUPOBAHHOCTH OCHOBHBEIX YMEHHM M HAaBBIKOB.
O1MmeTKa «2» CTaBUTCS B CIEAYIOMIUX CIIydasx:

- HE PacKpBITO OCHOBHOE COZIep)KaHKue y4eOHOro MaTepHaa;

- 00HApy)KEHO HE3HAHUE MM HEMOHUMAHME YIEHUKOM, GoJIbIIel nii Hanbolee BOXHOM JacTH y4eGHOro MaTepHaa;

- JOIIYIICHBI OIMUOKH B OIIpE€aCIICHUHA MOHSTHH, IIPH MCHOJIb30BAHUM MAaTEMAaTHYCCKOM TEPMHUHOJIOTHH, B PUCYHKaX, Y€PTECIKaX HIIH rpa(bmcax B
BBIKJIaJIKaX, KOTOPBIC HE UCIIPABJICHBI IIOCJIE HECKOJIBKHX HAaBOIAIINX BOIIPOCOB YUYHUTEIIS.




OrmeTka «1» cTaBUTCS €CiH:

- Y4eHHK OOHapYXUJI IONHOE HEe3HAHHE W HEMOHAMAaHHUE W3ydaeMOro MaTepHalla HIIM He CMOT OTBETHTH HH HA OMH U3 IOCTABJIEHHbIX BOIIPOCOB IO
H3y4aeMOMY MaTepHaiy.

OueHka MACEMEHHBIX H KOHTPOJIBLHBIX PaboT ydamuxcs

O1MmeTKa «5» CTaBHTCS eCIIu:

- paboTa BBIIONHEHA MIOJTHOCTHIO;

- B JIOTHYECKHX PacCyXIeHUAX U 0O0CHOBAaHHH PEINECHHs HET IPO6GEIOB OMMOOK;

- B PCIICHWH HET MaTEMAaTAYECKUX OMHUOOK (BO3MOXXHA OJIHA HETOYHOCTH, OIUCKA, KOTOPAs HE SIBISIETCS CIIEACTBAEM HE3HAHUH MM HEIOHAMAHMS
y4e6HOro Marepuaia).

OtMmeTKa «4» CTaBUTCS B CIIEAYIOMMX CIIydasx:

- paboTa BEINOIHEHA IOTHOCTBIO, HO 0GOCHOBAHMS IIIAT0B PEIIeHHs HEMOCTATOYHO (ECIH YMEHHS 0GOCHOBBIBATH paccyXIeHus He ABJISIOCH
ClIENHAIBHBIM 00BEKTOM POBEPKH);

- JONyIIEHa OJIHA OINKOKA UK €CTh ABE-TPH HE0YETOB B BEIKIIAKAX, PACYHKAX, 9YEPTEXAX MK rpaduKax (€CiM 3Ty BHIEI paboT He SIBIITHCH
ClieNHaIbHEIM 00BEKTOM POBEPKH).
OtMmeTtka «3» cTaBUTCS €CIIH:

- JIonyIeHa 6osee oxHoM omubKyu Witk Golee IBYX-TPeX HEOYETOB B BHIKIAKAX, YEPTENKAX HITH rpagukax, HO yJanuiicst 06J1anaer 06s3aTebHBIME
YMEHHMSIMH II0 IPOBEPSEMOM TEME.

OtMeTKa «2)» CTaBUTCH €CITH:

- AOMyIIEHA CYMECTBEHHBIC OMIMOKH, IOKa3aBIIKeE, 9TO0 yIalIHics He 06J1aaeT 06s3aTeI-HBIME YMEHHSIMHE [0 JAHHOM TeMe B IOJTHOM Mepe.

OtmMetka «1» craBUTCH €ciH:

- paboTa IoKa3sana MOJTHOE OTCYTCTBHE Y Y4allerocs o6s3aTeNbHbIX 3HAHMI X YMEHHUI 110 IPOBEPSIEMOM TeME MJIM 3HAYUTENIbHAS JacTh PaGOTHI
BEIIIOJIHEHA HE CAMOCTOSTEIILHO.

6. YunuTenp MOXKeT MOBBICHTH:

- OTMETKY 33 ODMTMHANBHEIH OTBET Ha BOLPOC MJIM OPMTHHAIILHOE PELICHHE 3a/1a49H, KOTOPBIE CBHIETEIECTBYIOT O BHICOKOM MATEMATHIECKOM pa3BUTHH
y4aImerocs;

- 32 peleHne Goiee CII0XKHOM 3a/1a9n HIIH OTBET Ha GOJIee CIIOXKHBIH BOIPOC, IPEVIOKEHHbIE ydJameMycs JOIOIHUTEIBHO IIOCTE BHIMOJIHEHUS UM KaKIX-
mub0 APYTHX 3aMaHHM.

&

O0mas kiaccnpukanus omuboK.

Ipu oneHKe 3naHmit, yMEHHi M HABBIKOB O0YYAIOIIMXCS CIIEYET YIUTHIBATE BCE OLIUOKH (rpyOble u HerpyOBble) ¥ HEJOYETHL.

I'pyObIMH CUMTAIOTCS OIIMOKH:

-HE3HAHHUC ONPE/IC/ICHNS OCHOBHBIX TIOHATHH, 3aKOHOB, [IPABKII, OCHOBHBIX MOJIOKEHHIT TEOPHH, He3HAHHE (OPMYII, OGIIEPHUHSATEHIX CUMBOJIOB
0003HaYeHHH BEJIMYNH, SUHUL KX H3MEPEHHS;

-He3HaHUC HAUMEHOBAHUH €IWHUII H3MEPEHHS,

—



-HCYMCHHE BBIJACIIUTH B OTBETE I''TABHOC,

-HEyMEHHE IPUMEHSTh 3HAHUS, AJITOPUTMBI VIS pEIICHH 33129,

-HEyMEHHE JIeJIaTh BBIBOIBI ¥ 0000ImeHus;

-HEyMEHHE YHTATh U CTPOUTH I'paduKu;

-HEyMEHHE 0JIH30BaThCS IIEPBOMCTOUHUKAMHY, YYEOHUKOM M CIIPABOYHHUKAMHU;

-[I0TEePs. KOPHS WK COXpaHEHHE IOCTOPOHHETO KOPHS;

-oTOpaceiBanue 6e3 OOBSICHEHHH OHOTO U3 HHX;

-paBHO3HAYHBIE UM OINUOKH;

-BBIYUCIIUTENILHBIE OIMMOKHU, €CTH OHH HE SIBIIAIOTCS OIMCKOIM;

-JIOTUYECKUE OIUAOKH.

K merpy6pmM omubxaM ciieryeT OTHECTH:

-HETOYHOCThH (POPMYITMPOBOK, OIPEIEIICHHUMH, IOHSATHIA, TEOPHIA, BBI3BAHHAS HEIOJIHOTOW OXBaTa OCHOBHBIX IPU3HAKOB OIIPEIENIIEMOr0 IOHSTHS HITH
3aMEHOH OHOTO - IBYX U3 3TUX NIPH3HAKOB BTOPOCTEIIEHHBIMH;

-HETOYHOCTH rpaduka,;

-HEpalMOHAIbHBINA METOJ pEIICHHS 3a/1a49X HJIM HEJOCTATOYHO ITPOyMaHHBIX IUIaH OTBETA (HapyIIeHHE JIOTHKH, T0OJIMEHA OT/AEIbHBIX OCHOBHBIX
BOIIPOCOB BTOPOCTENIEHHBIMH);

-HEpalMOHAIbHBIE METOIbI pabOTHI CO CIIPABOYHOM M APYTrOM JIMTEPATYPOI;

-HEyMEHHE pelnarh 3aa4y, BHIIOIHSITH 3a/IaHUA B 0OIIEeM BHJIE.

Henoueramu siBnistrorest:

-HepaIMOHAILHBIE IPAEMBI BEIYHCIICHHH U IPeoOpa3oBaHuit; v
-HeOpEeXXHOE BBIIIOJTHEHHE 3aIIMCEl, YepTexel, cxeM, rpagMKoB.

YyebHO-TeMaTUYECKUM NNaH
34 Hepenb No 6 yacos B Heagento, scero 204 yaca

No TEMA Kon-Bo yacoB B
HeeJo

1 TToBTOpEHHE 5
MaremaTHyeckui I36IK. MaTeMaTHyecKas MOJEb. 19
IIpencraBnenue TaHHBIX




3 Jluneiinas dyHkums. 15
4 Cuctemsl ByX TMHEHHBIX yPaBHEHHI C BYMS IEPEMEHHBIMH. 12
5 OcHoOBHEIE CBOMCTBA POCTEHIIMX TF€OMETPHYECKHX QU 12
6 Crenens ¢ HatypabHbIM noKasateneM.. OnucaTenbHas 15
CTaTHCTUKA
7 Onnsounensl. Onepauuy Haji OJHOYICHAMH. 8
8 CMexHBIE U BEPTHKAIBHBIE YIJIbI 8
9 MHorounensl. ApudpmeTHyecKre onepanyy HaJl MHOTOYIEHAMH. 15
10 IlpusHaku paBeHcTBa TpeyronsHukoB. CiIydaiiHas H3MEHIUBOCTH 19
1 Pazioxenne MHOrowIeHOB Ha MHOXHUTeNH. BBeeHue B Teopuio 24
rpagos
12 CymMa yriioB TpeyrojbHHKa : 15
13 @ynxima y = x*. BeposSTHOCTB ¥ YacToTa CiIy4aifHOro CoOBITHS 11
14 I'eomeTpuyeckue mocTpoeHus 11
15 O6o6maromee noeropenne. O60OIIEHHE, CHCTEMATH3AINA 15
3HAHUU
Hroro: 204




TemaTH4ecKkoe IVIAHHPOBAHUE M0 MATEeMaTHKe
YMK MopaxoBuua A.I'. u ap. (aaredpa),
Atanacsan JI. C. (reomerpus), «BeposiTHOCTH M CTATHCTHKA»
7 kaacc (6 4acoB B HE/AEJI0)

Ne HaunmeHnoBanue pa3eioB H TEM NPOrpaMMBbI Koux- Tan ypoka Buabl n CPOKH
BO ¢opmbi J1aH paxr
JacoB KOHTPOJIA
1. IloBTOpEHHE 1 ITTIM
- IToBTOpEHUE 1 ITTIM
3. IToBTOpEHHE 1 ITT1IM
4. BxojHast KOHTposbHAsE paboTa 1 K3 TECT
MartemaTnyeckmii si3pIk. MaTeMaTH9YeCKasi MOeJIb 13
3 YucnoBsle ¥ anredpandecKue BHIPAKECHHS. 1 NHM
6. IIpencraBnenue JaHHBIX B TaOIHIAX. 1
1. YucnoBeie U anredpanyecKue BEIPAXKECHHUS. 1 3H3
8. IIpsimast ¥ 0Tpe3oK 1 YKII3
9. YucioBble U anrebpandecKue BEIPaKEHHUS. 1 KY C/P
10 ITpsiMast U O0Tpe3oK 1 KVY C/P
11. UTo TaKkoe MaTEMATUIECKUH S3BIK. 1 NHM
12. [TpakTHYecKHe BEIMUCIICHHS 10 TAOJIUYHBIM JaHHBIM. 1
13. UTto Takoe MaTeMaTHYECKUHN S3BIK. 1 KY
14. JIy4 u yroim. 1 YKII3
15. Urto Takoe MaTeMaTudecKas MOJENb 1 NHM
16. CpaBHEHHUE OTPE3KOB H YTJIOB. 1 NHM I1/P
17. Uto Takoe MaTeMaTHYeCKasi MOAEIh ‘ 1 3H3
18. Vi3BnedeHne ¥ MHTepIpeTalys TabIMYHbIX JaHHBIX. 1
19. Yo Takoe MaTeMaTHYECKasi MOAEIh 1 KY C/P
20. V3MepeHue OTpe3KoB. 1 3H3
21. JIuneliHoe ypaBHEHHE C OJJHOM IIEPEMEHHOM. 1 YKII3
22 W3mepeHue yrios 1 3H3
23. JIuneliHoE ypaBHEHHUE C OJTHOW IIEPEMEHHOM. 1 VKII3 C/P
24. ITpakTryeckas pabora « TaGaub. 1
23. Koopaunarsas npsivasi. 1 VYKII3
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IHOACHUTEJBHAS 3ATIMCKA
Crartyc noxymeHTa
Pabodasi mporpaMma KOHKPETH3HPYET COJIepXKaHue IIPEAMETHBIX TeM 06pa3oBaTeNbHOTO CTAH/IAPTA U JAET PACIIpe/Ie/cHHe YIeOHBIX 9aCOB 110
paszenaMm Kypca.
O6mas xapakTepHCTHKA IIpeMETa MaTEMAaTHKA
Marematiaeckoe 00pasoBanue CKIaIBIBACTCS H3 CICAYIOIIMX COAEPIKATENBHEIX KOMIOHEHTOB (6710KOB): apHdMeTHKa, anre6pa, reoMeTpus,
BEPOSITHOCTh U CTATUCTHKA
Apudmernka npu3BaHa Cioco6CTBOBATE TIPHOOPETEHHIO MPAKTHIECKHX HABBIKOB, HEOGXOMMMBIX ISl IOBCETHEBHOM xu3HH. OHA CIIyKHT 6a30i
JUTIsL BCETO NMANBbHEHINETo H3YICHHs MAaTEMaTUKH, CIIOCOOCTBYET JIOTHIECKOMY Pa3BUTHIO U (JOPMHEPOBAHUIO yMEHHS TI0IE30BATHCS aTOPHTMAMH.
Aure6pa HaueneHa Ha GOPMHPOBaHHE MAaTEMATHIECKOTO alIapaTa Jls PEIIeHNS 3a/1a9 U3 MATEMATHKH, CMEXXHEIX [IPEMETOB, OKPYKAIOLIEH
PeanbHOCTH. SI3BIK areOphl MOAYEPKUBAET 3HAYCHHE MATEMATHKH KaK S3bIKa JUIs IIOCTPOEHHS. MATEMATHIECKHX MOJIeNIeH, IPOLECCOB H SBICHHH
peanbHOro Mupa. OJHOM U3 OCHOBHEIX 33/1a4 H3y4YEHHUS alNreOphI SBISETCS PA3BHTHE aITOPHTMHYECKOTO MBIILICHHUS, HEOOXOIMUMOTO UIS OCBOCHHS
HalpUMep, Kypca HHHOPMATHKH; OBJIaJICHHE HABBIKAMH NEAYKTHBHBIX pacCysxueHuii. [Ipeo6pazoBanue CHMBOIHYECKHX (hOPM BHOCHT CBOI
creru(uIeckuii BKIA B Pa3sBATHE BOOGPaKEHHS, CIIOCOGHOCTEH K MaTeMaTHIeCKOMy TBOpUecTBY. JIpyroi BaykHOM 3a/a4ell H3ydeHus anreOpb1
IOy 4eHHE MMKOIbHAKAMY KOHKPETHBIX 3HaHWH 0 QYHKIMSX KaK BaXXHEHIEH MOIeNH s OIIUCAHMS M HCCIIEI0BAHMS Pa3HOOOPA3HEIX IPOIIECCOB,
At GOpMUpPOBaHHKs MPEICTABIECHHH O POJIM MATEMATHKY B PA3BUTHH UBIIM3AINHN ¥ KYIbTYPbL.
I'eomeTpust - OIMH U3 BKHBIX KOMIIOHEHTOB MATEMATHIECKOTO 06pa30BaHus, He06XO0IMMBIH JUTS IPHOGPETEH S KOHKPETHBIX 3HAHUH 0
IPOCTPAHCTBE M NPAKTHICCKUX 3HAYMMBIX YMEHUH, HOPMHUPOBAHHS S3bIKa OLUCAHUS OOBEKTOB OKPYKAIOIMEr0 MUPA, I Pa3BHTHA
MPOCTPAHCTBEHHOTO BOOOPaXXCHHS X MHTYHIMH, MATEMaTHIECKOM KyIbTypbI, ISl 3CTETHYECKOTO BOCIUTAHMS yJamuxcs. M3ydenre reoMeTpuu
BHOCHT BKJIaJI B Pa3BUTHE JIOTHYECKOT0 MBIILICHHS, B (HOPMHUPOBAaHHE MIOHATHS TOKA3aTEIbCTRA.

BeposiTHOCTb H CTATHCTHKA — B COOTBETCTBHH C JAHHBIMH LE/SIMH B CTPYKType IPOTPaMMBI y4eGHOTO Kypca « BeposTHOCTB A CTaTHCTHKAY
OCHOBHOM IIKOIIBI BEIZIETICHBI CIIEAYIOIHE COMEPKATEILHO-METOANIECKUE THHIH:

«IIpepcTaBienne NaHHBIX W ONMCATENbHAsA CTATHCTHKA»; «BeposATHOCTB»; «DIeMeHTHl KOMOHHATODHKHY;
«BBeznenue B Teopuro rpadoBy.

Conepxanue manuu «IIpescTaBnenye TaHHBIX ¥ OMMCATENbHAS CTATHCTHKAY CILy)KHT OCHOBOM JUTsIOPMHUPOBAHHS HABEIKOB PaGOTHI C
uH(bOpMALMeH: OT YTEHNS M MHTEPTPETAMH HE(OPMAIIHH, [IPEICTABIEHHOM B TabTHIaX, Ha UAarpaMMax | rpaduKax 1o cOopa, IIpeICTaBIEeHHS U
aHaJIN3a NAHHBIX C UCTIOJIb30BAHMEM CTATHCTHICCKUX XapaKTEPUCTHUK CPEHHMX U paccenBaHus. PaGoTas ¢ qanHbME, 06ydaromuecs ydarcs
CYHTHIBATD M HHTCPIPETUPOBATH JAHHEIC, BRIIBUIaTh, apTYMEHTHPOBATh U KDHTUKOBATh MPOCTEHINHE THIIOTE3kI, Pa3MBIILIATE HaJl GaKTOPaMH,
BBI3BIBAIOIIUMY H3MEHIUBOCTE, ¥ OLICHUBAT HX BIMAHHE HA PAaCCMATPHBAEMBIE BEIMYUHEL U IIPOLECCHL

WHTynTHBHOE NPEICTABIIEHUE O CITyJaiHON H3MEHIMNBOCTH, HCCIIEI0BAHHE 3aKOHOMEPHOCTEH M TEHACHIMHN CTaHOBHTCS MOTHBUPYIOIIEH

OCHOBOM 171 H3YUCHHUSA TCOPHUHA BGPOﬂTHOCTCﬁ. Bonbimoe 3HaueHune 30€Ch UMCIOT IIPAKTHYICCKHUE 3aJJaHHs], B YACTHOCTH OIIBITHI C KJIIACCHYECKUMHU
BEPOATHOCTHBIMHU MOJICIISIMH.



ITonsaTHe BEPOATHOCTH BBOAUTCS KaK Mepa IpaBAaonofo0us ciydaifHoro coobrrus. I1pu n3ydenun Kypca o6yJaromuecs 3HaKOMSITCS C

IPOCTEHINMMHI METOAAMHU BEIYUCIICHHUS BEPOSATHOCTEH B CIIyJaliHBIX SKCIIEPUMEHTaX C PaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMH HCXOJIaMH,
BEPOSITHOCTHBIMU 3aKOHAMH, O3BOJISIONIMMHE CTaBUTh U pemats 6oJiee CI0XHbIE 3a1aui. B Kypc BXOIAT HayalbHEIE IPEICTABIEHHUS O CIyYaiHbD
BEJIMYMHAX U MX YHCIIOBBIX XapaKTEPUCTHKAX.

Taxoke B paMKax 3TOro Kypca OCyIIEeCTBIISIETCS 3HAKOMCTBO 00yJalOIHAXCs C MHOXKECTBAMH M OCHOBHEIMH OIIE€PAIMSIME HaJl MHOXECTBAMH,

pacCMaTpuBarOTCs IIPUMEPEI IIPUMEHECHUS JIs1 PEIICHUS 3a1a4, a TAKXKE UCIIOJIb30BAHUA B APYIHX MAaTEMaTHYCCKUX KypcaX U qu6HI>IX IpeaMeTax.

Taxum 06p2130M, B XO€ OCBOCHHU COACPIKAHUA KypcCa yYallTUEC ITOJIy4ar0T BO3MOXHOCTE:

PazBuBaTh MIPpEACTABIICHUA O YHCJIE U POJIA BBIYUCIICHHH B YEJIOBEYECKOM IIPAKTHKE, (bOpMHpOBaTB NPAKTHICCKUE HAaBbIKU BBIIIOJTHCHHUS
YCTHBIX, INCBMCHHBIX,

MHCTPYMEHTAIBHBIX BBIYMCIICHUH, pa3BUBaTh BEMHUCIUTENHHYIO KYJIBTYPY;

OBJIJIETh CUMBOJIMYECKHM S3bIKOM aJIreOphl, BRIpaboTaTh (OpMabHO-ONEPaTHBHEIE alreOpanvyecKue yMEHHUs X HAYIUThCS IIPUMEHSTH HX
K PENIEHUIO MaTEMaTHYECKUX U HEMAaTEMaTHYECKUX 3a/1ay;

U3YYUTh CBOMCTBA ¥ rpadUKU 3eMEHTapHbIX GYHKIUH, HayYUThCS MCTIOIB30BaTh QYHKIIMOHATLHO-TpadHueCKHE TIPeICTABICHHUS IS
OIMCaHMs ¥ aHaIM3a PEATbHBIX 3aBUCHMOCTEH;

pasBUTh IPOCTPAHCTBEHHBIE IIPE/ICTABIICHHA H H300pa3UTEIBHBIE YMEHHS, OCBOUTH OCHOBHBIE (DAKTHI M METOMBI IIJIAHUMETPHH,
IIO3HAKOMMTECS € IPOCTEHINUMHU IIPOCTPAHCTBEHHBIMH TEJIAMHU M MX CBOMCTBaMH; ‘

HOJIYYHUTH MPEICTABIEHHUS O CTATHCTHYECKMX 3aKOHOMEPHOCTSIX B peajIbHOM MUPE U O Pa3IMYHbIX crmocobax uXx u3ydeHus, 06 0COOEHHOCTS
BBIBOJIOB M IIPOTHO30B, HOCSIIUX BEPOSTHOCTHBIA XapaKTep;

pa3sBUBaTh JIOTHYECKOE MEIIUIEHHE M PEYD - YMEHHUS JIOTHYECKA OOOCHOBBIBATh CYXAEHUS, IPOBOAUTH HECJIOMXKHBIE CHCTEMATH3AIlUH,
[IPUBOJUTH IPUMEPHI M KOHTPIPUMEDEI, HCIIOJIB30BaTh Pa3IMYHbIE S3bIKH MAaTEMaTHKH(CIIOBECHBIN, CHMBOIMYECKUM, TpahUUeCKuit) Iis
WITIOCTPALMK, HHTEPIIPETAUH, apTyMEHTAIAU | JI0Ka3aTeIbCTBA;

C(I)OpMHpOBaTB IpEaACTaBICHUSL 06 HU3Yy4aCMBIX ITOHATHAX H METOaaX KakK BaXHEHIITMX Cp€acTBax Mar€eMaTU4ICCKOI0 MOOCIIUPOBAHHUS
PE€ATBHBIX IIPOLIECCOB H SIBIICHUH.

N3ydenne MaTeMaTHKH Ha CTYIIEHH OCHOBHOTO O0IIero 06pa3oBaHus HaIpaBJIeHO Ha JOCTHKEHHUE IeJIeH:

OBJIaJICHAE CHCTEMOM MaTeMaTH4ECKHX 3HAHUN M YMEHUH, HEOOXOAUMBIX Ul IPUMEHEHHUS B IIPAKTUYECKOM AEATSITBHOCTH, H3yJEHHUS
CMEXHBIX JMCIMILIAH, IPOIODKEHUS 00pa3oBaHus;

HHTEJUIEKTYallbHOE Pa3BUTHE, GOPMHUPOBAHHE Ka4ECTB, HEOOXOAUMBIX IS IIOJTHOLIEHHOM XXHU3HH B COBPEMEHHOM OOINIECTBE, CBOMCTBEHHBIX
MaTEMaTHYECKOH NEeATEIbHOCTH; ICHOCTH M TOYHOCTH MBICIIH, KDHTUIHOCTH MBIIIUICHHUS, HHTYHIMH, JIOTHYECKOTO MBIILIEHHS,
AJITOPHTMHUYECKOH KYJIBTYPBI, IPOCTPAHCTBEHHBIX IIPECTABICHUHN, CIIOCOOHOCTH K IIPEOIOICHHIO TPYAHOCTEH.

¢GopmupoBanue npecTaBIeHUM 006 HAEIX ¥ METOJaX MaTeMaTHKHU KaK yHUBEPCAIBHOTO A3bIKa HAYKH M TEXHHKH, CPEICTBA MOJIEIMPOBAHHS
SIBJIEHUH ¥ IIPOILIECCOB



e BOCHMTaHHUE KyJbTypHl JHYHOCTH, OTHOIICHHS K MaTEMaTHKe KaK JacTH OOIIEYEN0BEYECKON KyIbTyPEI
PemmaroTcs Clieayromue 3aiaqm:

e cHCTeMaTH3allys CBEJCHUH O YUCIIaX;

e  M3ydYeHHE HOBBIX BHIOB YMCIOBBIX BRIPXXEHHH U GOPMYIL;

® COBEPIICHCTBOBAHHE MPAKTUICCKUX HABBIKOB M BEIMHCIUTENLHON KYJIBTYPHL,

e pacCIIMPEHHE ¥ COBEPIIEHCTBOBaHHE apU()METHIECKOTO anmnapara, CQOpMUPOBAHHOTO B HAYATBbHOH IIKOJIE, B €T0 IPAMEHEHHUE K PEIICHHIO
MaTeMaTHYECKHX W HeMaTeMaTH4eCKuX 3a1ad.

e pa3BHTHE NPEJICTABIEHHUHN O BEPOSTHOCTHO-CTATHCTHYECKHX 3aKOHOMEPHOCTSX B OKPYXKAIOIIEM MHUPE, COBEPIIEHCTBOBAHME
HHTEIUIEKTYAIbHBIX M PEUYEBBIX YMEHHH MyTeM 00oTaleHuss MaTEMaTHIECKOTO A3bIKa, Pa3BUTHS JIOTHIECKOrO MBIIICHHS.

Ipy H3ydeHHH HAYATHHOTO KypCa TeOMETPHH BCe HOBBIE IOHSTHSI, TEOPEMBI, CBOHCTBA T€OMETPHYECKUX QHUTYD, CIIOCOOBI PaCCyX/ICHUH YCBAWBAT]
B IIPOIIECCE PENICHUS IPaKTUYECKHUX 3a/a4.

MecTo npeaMeTa MaTeMaTHKa B 6a3MCHOM y4e0HOM IiaHe
CoruiacHo (eiepanbHOMy y4eGHOMY ILIaHy JUTS 06pa3oBaTeNbHbIX yapesxk/eHuii PO Ha H3ydeHHH MaTeMaTHKH B OCHOBHOH IIKOIIE OTBOJUTCA 6 41
nenemo. Beero 204 4, u3 Hux 102 4 — Ha u3ydeHue are6pel, 68 4 - reOMETpHH, BEPOSITHOCTh H CTaTUCTHKA — 34 4. lIpemonaBanue IpeaMera
«MareMaTHKa» OCYIIECTBISIETCS B (JOpMeE MOCTEN0BATELHBIX TEMATHYECKUXK GIIOKOB C YepeloBaHHEM MaTepHala 1o anreGpe 1 reomerpuu. B
KJIACCHBIX JKypHAIAX U (PHKCAITHH IPOXOXIEHHS IPOTPAMMEI MCTIONB3yeTCs OJlHA CTpaHuIla (HauMeHOBaHue npemera «Maremarnkay).
Pa36uBKa 4acoB Kypca Io 6I0KaM ¥ TeMaM YPOKOB 110 anrebpe, FEOMETPHH, BEPOSTHOCT H CTATHCTHKA OCYIIECTBIISETCS Ha OCHOBE aBTOPCKOH -
IpOrpamMMBlL.
Peanm3anus o6ydeHus MaTeMaTHKe OCYIIECTBISETCS Yepe3 IMIHOCTHO-OPUEHTHPOBAHHYIO TEXHOJIOTHIO, IIe y4eOHas eI TeINbHOCTh, B OCHOBHOM,
CTpOHTCS CIeAyomuM 06pa3oM: BBEIEHHE B TEMY, H3I0)KEHHE HOBOTO MaTepHaa. OTpaboTKa TeOPEeTHISCKOro MaTepHaa, IPaKTAKyM 10 ;
pELIEeHHIO 33124, HTOTOBbIH KOHTPOIIb.
OCHOBHOE COJAEPKXAHHUE

AJITEBPA. (102 9acos). OcHOBHas IIeJb - KMETh OHATHE TUHEHHOTO yPaBHEHHUS C IBYMs IIEPEMEHHBIMH, PABHOCHIIBHBIX YPaBHEHHH; YMETh
pelaTh THHEHHEIE YPABHEHHS C ABYMs TIEPEMEHHBIMY M HX CHCTEMBL. I103HaKOMHTBCS ¢ rpaguyeckim Croco60M PELICHHS CHCTEMBI IMHEHHBIX
ypaBHEHM; 3aKPETHTh HABBIKH OCTPOEHHs IPadMKOB IMHEHHBIX QYHKIMA. YMETh pemarh 3a/1aq¥ COCTaBJIeHAEM CUCTEM JIMHEHHBIX yPaBHEHHUH.

1. MaremaTHueckuii sizbik. MaTemaTHuecKkas MoJenasb. (13 gacoB)
Yucrosble U anrebpanyeckue Beipaxenus. [lepemennas. JlomyctuMoe 3HaueHne nepeMenHoi. HenomycruMoe 3HaueHne nepeMeHHoH. JInneinoe
ypaBHEHHE C OHOM mepeMeHHON. JINHeHHbIe ypaBHEHHS KaK MaTeMaTHIECKHE MOJIENH PEaIbHbIX CHUTYalHi.
OcHoBHas I1eIb - COPMHUPOBATH MMOHATHE YHCIOBOTO BHIPKECHMS ¥ BHIPAKCHHUSA C IIEPEMEHHBIMH, YMETh BBIIOIHATH TOXKICCTBEHHBIE
npeobpazoBanusi. BeipaboTaTs HaBBIKY PELICHHS IMHEHHBIX YPABHEHH] U 3a/1a4 C IIOMOIIBIO INHCHHBIX YPaBHCHUH.

2. ®ynxnuu. (11 gacos)

KoopauHaTHAS IIOCKOCTh. AJITOPHTM OTHICKaHHs KOOPIHHATHOM INIOCKOCTH. ANTOPHTM MOCTPOEHHs ToYKK M(a;b) B IPAMOYTOJIBHOM CHCTEME
KOOp/MHAT.



JIuneliHOE ypaBHEHHE C IBYMS IepeMeHHBIME. Pemenue ypaBaenus ax+by-+c=0. ['paduk ypaBHeHHs. ATOPUTM OCTPOEHHS rpadKa ypaBHEHUS
ax+by+c=0
JIuneiinas Gynxuus .HezaBucumas nepemenHas (aprymenr).3aBucumast nepeMenHas. ['paduk nuneiinoi Gpynxuuu. Haunbosnpiee u HanMeHsbInee
3HAYEHHUs JIMHEHHON (YHKITMM Ha 3aJJaHHOM IIpoMexXyTKe. Bo3pacranue u yObIBaHUE THHEHHOMN (DYyHKIHMH.
JInneitnas Qynkius y=kx u ee rpaduk.
B3auMHoOe pacnonoxenue rpapuKoB IHHEHHBIX QYHKIHH.
OcHOBHas LIeNb - UIMETh IOHATHE O QYHKIIMOHAIBHOM 3aBHCUMOCTH, 00JIaCTH OnpeeeHus GYHKIMA. YMETh 3a1aBaTh (QYHKIHIO, CTPOMTH
rpaduky muHeHHOH QyHKIMH U GYHKIIMIO, ONUCHIBAIOIIYIO IPSIMYIO IPOIIOPIIMOHANBHYIO 3aBHCUMOCTb.

3. Cucrembl ABYX JIMHEHHBIX yPaBHEHHH ¢ IByMsl nepeMeHHbIMH( 13 gacoB)
Cucrema ypaBHeHu#. Pemenue cucteMsl ypaBHeHuUH. ['paduueckuii MeTo | pelieH s CUCTEMBI ypaBHeHuit. MeTo moicTaHoBKY. MeTox
anredpandecKoro CIOKEHUS.
CucreMsbl IBYX TMHEHHBIX YPaBHEHHH C IBYMs IEPEMEHHBIMA KaK MaTeMaTHIECKUE MOJICITH PeaIbHBIX CHTYAIHi (TEKCTOBEIE 3a]a4H)

4. Crenens ¢ HATypaJbHBIM NOKa3aTeeM. (8 JacoB)
Crenens. OcHoBaHue cteneHd. [lokazarens crenenu. CBOMCTBA CTEMEHH C HATYPAIBHEIM ITOKA3aTENIEM.
YMHOXEHHE U JIeNIeHUEe CTEeNeHeH ¢ 0IMHAaKOBBIMY MoKa3zaTesisiMi. CTEeIeHb C HYJIEBEIM ITOKa3aTEIEM.

OcHoBHas ICJIb - UMETHh NOHATHUEC O CTCIICHU YHCJIa a C HAaTYPAJIbHBIM II0KA3aTCJIEM; YMETh YMHOXXATh, JCIIHTh CTCIICHH, 4 TAaKXXE€ BO3BOJUTH B
CTCIICHb TPOU3BEACHUEC H CTCIICHD

5. OpnHounennl. Onepanuu HajJ OXHOYJIEHAMH
Opnounen. Koadpdumuent onnownena .CranaapTaeii Bu urcia. [logooHble oqHowIeHEl. ClI0XKEHHE OOHOWIEHOB. Y MHOKEHHE OJHOWIEHOB.
Bo3sBenenue ogHouieHa B HaTypaIbHYIO CTeNeHb. JleneHune oqHOwIeHa Ha OJHOWIEH.

OcHOBHas LieNb- UMETh NOHATHE 00 OJHOWIEHE: YMETh YMHOXATh OJJHOWIECHBI, BO3BOAUTD MX B CTEINICHb; PA3BHBAThH BEIYUCIMTEILHBIE HABBIKA
yqaImxcs.

6. MHorouwiensl. ApupmMeTHIecKHe ONePaHHA HAX MHOToYJIeHaMHu. (15 JacoB)
Muorou4iieH 4 ero cranaapTHbIA BH. CI0)XeHHE H BEIYMUTAaHHE MHOTOWICHOB. Y MHOXKEHHE OJHOYIEHA HA MHOTOWIEH. Y MHOXEHHE MHOTOYIEHA H:
MHOTOYJIEH.
KBaznpar cymMMBI ¥ KBazipaT pasHOCTH. PasHocTs kBasipaToB. PasHocTh KyOOB M cyMMa Ky6oB. [lejieHne MHOTO4YJIeHa Ha MHOTOYJICH.
OcHOBHas LIENb - IMETh IIOHATHE O MHOTOWIEHE, YMETh IPUBOIUTH IOAOOHEIE CllaraeéMble; CKJIaAbIBaTh, BEIMUTATh MHOTOWIEHEI, 4 TAKKE

YMHOJKaTh OJJHOWICH Ha MHOTOWICH X MHOTOYWICH HA MHOTOWIEH IIPH BHIIOJIHEHUH YIPaXHEHHUH U PEIICHUH YPaBHEHUMN; pa3BHBATh
BBIYMCIIMTEIbHBIE HABBIKH.
7. PazioxkeHne MHOro9IeHOB Ha MHOkHUTeH (1549acoB)

Brmnecenue obmero MEOXuUTENS 3a ckoOku. Crocob rpynmupoBky. PasinoxeHne MHOro4YwIeHa Ha MHOXKHTEIH. Pa3ioxeHrne MHOro4IeHa Ha
MHOJXHTEIH ¢ HOMOIIBIO (POPMYIT COKPAIIEHHOTO YMHOXXEHHSI, KOMOMHAIIUS pa3IdYHbIX IIPHEMOB. MeTO| BBIIEIIEHUS MIOIHOTO KBaIpara.
Ilonsitue anrebpanueckoii gpobu. CokpammeHue anredpandeckoit 1poOu.

ToxnectBo. ToXIECTBEHHO paBHbIE BRIPAKEHUSA. TOX/IECTBEHHBIE IPe0Opa3OBaHHMSI.



OcHOBHad LeNb - AMETh HABBIKH IIPUMeHEHHs HOPMYJT COKPAIIEHHOTO YMHOXEHUS ISl YIPOIIEHHS BBIPAXKEHHM, PELICHHS yPaBHEHAR U 3a/a4.
YMeTh IPUMEHATH Pa3IMYHbIE CITIOCOOHI I Pa3IOXKEHU HA MHOXKHUTEIH.

8. ®yuxuus y=x’ (8 4acos).
OyHkms y=x* ,ee cBolicTa M rpaduk. ®yHKIHUs y=-x> ,e€ CBOiCTBA H IpaduK.
I'padmyeckoe pemenue ypaBHEHHH.
Kycounas ynkius. Urenne rpapuxa Gpynxuun. O6nacts onpenenenus ¢pyskuud. [Tepoe npeacTapieHne 0 HEMPEPHIBHBIX GyHKIusX Touka
paspbiBa. Pa3psacHeHue cMbicia 3amucu y=f(x). OyHKIHOHANbHAs CHMBOJIMKA.

9. O6obdmarmee nmoBTopenue ajaredpsl. (12 gacos)
OcHOBHas IE]Ib - IOBTOPUTH M 0000IUTH OCHOBHBIE TEMBI, H3ydEeHHBIE 32 yUeOHBIHA IO,
T'EOMETPMUSL. (68 gacos).

1. HavajabHble HOHATHA U TeOpeMbl reomeTpuH. (11 gacos)
BosnukHOBEeHHE reoMeTpun. IIpsivas u orpe3ok. JIyd u yroi. CpasHeHue 0Tpe3KOB U yrioB. Mi3MepeHue oTpe3koB. Mzmepenne yrioB. CMexHbIC 1
BEPTHUKAJIBHBIE YTIIBL. [lepneH UKy IspHbIe IPSIMEIE.
OCHOBHas LIeNb - CHCTEMATH3MPOBATh 3HAHKS YJaIUXCs O B3aMMHOM PACIIONIOKEHHH TOYEK M IIPSAMBIX; YMETh H300paxars, 0003Ha4aTh OTPE3KH,
JIy4H, YTJIBI, & TAKKe CPABHUBATH MX U U3MEPATH; CTPOUTH CMEXHBIE, BEPTHKAIBLHEIE YITIbl U MEPIEHIMKYISPHBIC IPSIMBIC.

2. Tpeyroabauxm. (18 gaco)
Tpeyronbuuk. [IpusHaky paBeHCTBa TPEYroNBHUAKOB. [lepneHauKysp k mpsiMoit. Bricora, Menmana, 6ucceKTpuca TpeyroJbHUKA. PaBHO6CI[peHHI>IC
¥ PaBHOCTOPOHHHE TPEYrOJILHUKH; CBONCTBA M IIPH3HAKH PaBHOOEAPEHHOro TpeyroabHuka. OCHOBHBIE 331a4M Ha IOCTPOCHUE C IIOMOIIBIO
IHUPKYJIS ¥ TUHEHKH.
OcHOBHas IeNb - 3HaTh IPHU3HAKK PABEHCTBA TPEYTOIBHAKOB, YMETH M3 UCIIONIB30BATH IIPH PEIICHHH 3a/]a4; IMETh IIOHATHE O PABHOOEAPEHHOM H ...
PaBHOCTOPOHHEM TPEYTOJIbHAKAX, 3HATh MX NPU3HAKH M CBOMCTBA; yMETh PEIIaTh OCHOBHBIE 3a]1a4¥ HB mocTpoeHue ¢ MOMOIIBIO IMPKYJI H
JIAHEUKH.

3. IapaainenbHblie npsiMbie. (13 yacoB)
Ipu3HaKy MapauIeNbHOCTH MPSAMBIX. AKCHOMA NapajlleNbHbIX NpsIMbIX. CBOMCTBA MapaJlIEIbHBIX MPIMBIX.
OcCHOBHas IIEJIb - [IOHUMATh, KAKKE OTPE3KHU M JIY9H Ha3bIBAIOTCS MapaJlIeIbHBIMU; YMETh IPUMEHATH aKCHOMY IapaJUIeIbHBIX MPSMbIX U
CJIEICTBHSI U3 HEE IIPH PELICHUH 3a/1a4.

4. CooTHOmMEHHS MeXIy CTOPOHAMH H YIJIaMH TpeyrojbHuKa. (20 3acoB)
CymMma yTJIoB TpeyrojbHHKA. BHEIHUE yIiIbl TPEYTrOJIbHUKA.
[IpssMOyTONBHBIE, OCTPOYTOJBHBIE M TYIOYTOJIBHBIE TPEYTOJIBHUKH.
3aBHCHMOCTD MEXY BETHYMHAMH CTOPOH H YIJIOB TPEYTOJIbHHKA.
HepasencTtBo Tpeyronsauka. HekoTopbie CBOMCTBA IPAMOYTOJIBHBIX
TpeyroibHuKoB. [Ipi3Haky paBeHCTBa MPAMOYTOJIBHBIX TPEYTONBHUKOB. PacCcTOsIHUE OT TOYKHM 0 MpsAMOM. PaccTosHre MeX Ty apaJuieIbHBIMI
upsmMbME. [TocTpoeHre TpeyrobHAKA II0 TPEM CTOPOHAM.



OcHOBHas IIENb - YMETH PEIIaTh 331a49d, HCIONb3Ys TEOPEMBI O CyMME YIJIOB TPEYTOJIbHAKA, O COOTHOLIEHHSX MEX/IY CTOPOHAMH H yTIIaMH
TPEYroJIbHAKA, O HEPABEHCTBE TPEYTOJIbHUKA U CIEICTBUM U3 HUX; 3HATh IIPH3HAKH PaBEHCTBA NIPSAMOYIOJIBHBIX TPEYTOJIBHUKOB M YMETh HX
HCIIOJIb30BaTh MIPH PEIICHUH 33/1a4; YMETh CTPOUThH TPEYTOJIbHHK 110 TPEM JIIEMEHTAM.

5. Hrorosoe moBTopenue . (11 gacos)
OCHOBHas LIENH - HOBTOPUTH ¥ 000OIIUTh OCHOBHBIE TEMBI, H3yYE€HHBIE 33 YU4EOHBI! IO,
Bcero xoHTpoNBHBIX paboT-11 .

BEPOSTHOCTDb U CTATUCTHKA (34 4)

IIpencTapieHue NaHHBIX B B TabIuIl, JuarpaMmM, rpaduKoB. 3amoHeHne TablIMII, YTEHHE U IIOCTPOSHHE JUarpamMm (CTONOMKOBBIX (CTONIOYATHIX)
U KpyroBbIxX). Utenue rpadMKoB peabHbIX IpolieccoB. Vi3pneuenue nHGOpMaLUK U3 AUarpaMM M TaOIIHI, HCIIOIb30BaHUE U MHTEPIPETAIIHS
JaHHBIX.

OmnmcaTenpHas CTATHCTHKA: CpeHEe apuPMETHUECKOE, MEeIHanHa, pa3Max, Hanboplnee W HauMEHbIIee 3HAYeHUs Habopa YHCIIOBBIX JaHHBIX.
[Ipumeps! ciry4daliHOM U3MEHUYHMBOCTH.

CrryyaiiHbIi 5KcIiepuMeHT (OIIBIT) U CIydaiiHoe cobbITHe. BeposaTHOCTS U 9acToTa. PosIh MamoBEPOSTHBIX M MPAKTHYECKH JOCTOBEPHBIX COOBITHHA B
npupoje U B obmecTBe. MoHeTa M UTpanbHas KOCTh B TEOPUH BEPOSITHOCTEH.

I'pad, Bepiuna, pebpo. Crenenb BepmuHbL Yucio pébep U cymMMmapHas cTeneHb BepinuH. [Ipencrapnenue o cBa3HOCTH rpada. Ilenu u MUKIbL
ITytu B rpadax. O6xox rpada (3inepos myTs). [IpencraBnenne 06 OpueHTHPOBaHHOM rpade. Pemenne 3a1a4 ¢ momommsro rpados.

TPEBOBAHUS K YPOBHIO ITIOAI'OTOBKH CEMUKJIACCHHUKOB.
B pe3ynprare u3ydeHuss MaTeMaTUKH YYEHUK JOJDKEH

3HATH/MIOHUMATH

. CyIecTBO MOHATHSA AITOPUTMA; IIPHMEPHI AITOPUTMOB;

. Kax ucnons3yrores MaTreMaTideckie GopMyIibl, ypaBHEHUs; IPEMEPHI X IPUMEHEHHS JUIS PEIICHUs aNreOpandeckux 1 TeOMETPUIECKHX
IPaKTHYECKUX 33/1a4;

. Kak nmoTpe6HOCTH PaKTHKU IPUBEIHM MAaTeMaTHYECKYIO HayKy K HEOOXOAUMOCTH PaCIINpPEHHS IOHATHS YKCIIa.
Ymern

. BBIMTOJIHATH TOXIECTBEHHBIE IIPe0Opa3oBaHUs BEIPOXKECHUH;

. pemarh JIHHeHHBIe YPaBHEHHUS U 33]Ja4l C TOMOIINBIO TMHEHHBIX

YpaBHEHHH;

. CTPOHUTH IpadMKu IMHEHHON GYHKIMU U QYHKITHH, OMUCHIBAIONIEH

MPSMYIO IIPOIOPIIHOHAIBHYIO 3aBHCUMOCTB;

. BBIIIOJIHSATH ACHCTBHS CO CTEIICHSIMH U OJHOWIEHAMH;

. HAXOJUTh CYMMY, Pa3HOCTh, TPON3BE/ICHHE MHOTOWICHOB; YMHOXXaTh

OHOYJICH HAa MHOTOWIEH;

. IPUMEHATH (POPMYJIBI COKPAIIEHHOTO YMHOXKEHHUS JUIS pa3InIHbIX



—

CII0COOO0B Pa3I0KECHHUS HA MHOXXUTEIIH,

. pelnaTh CUCTEMBI IMHEWHBIX YPAaBHEHUH U 3a[1a4 C IOMOLIBIO CHCTEM

JUHEHHBIX ypaBHEHHIA,

. CTPOHTEH CMEKHBIC ¥ BEPTHUKAIBHBIE YIJIbI M HAXOMUTH X IPALYCHBIE MEDHL;

. pemaTh 3a1la4i Ha IPUMEHEHHE IPU3HAKOB PaBEHCTBA TPEYIOJILHHKOB;

. peImars OCHOBHBIC 3a/1a4 Ha IIOCTPOEHHE C IOMOIIBIO IUPKYJIA U THHEHKH,

. HUCIIONIB30BATh AKCHOMY MapaJUIEIbHBIX IPSIMBIX /IS PEIIEHHUS 3a/a4;

. AOKa3bIBATH TCOPEMBI O CYMME YIIIOB TPEYTOJIBHUKA, O COOTHOIICHUSIX MEXTY CTOPOHAMH U yIJIaMH TpeyrojibHuKa. O HepaBeHCTBE
TPEYTOJIHHUKOB M IIPHMEHSATH UX K PEIICHHIO 3a/1a4;

. IPAMEHSATE IPU3HAKA PABEHCTBA NMPSIMOYTONBHBIX TPEYTONBHUKOB K PEIICHUIO 3a/1aY;

. CTPOHTH TPEYTOJIbHUKY IO TPEM 3JIEMEHTAM;

. IIPOBOJIMTE HECIIOXKHBIE IOKA3aTENILCTBA, IIOyYaTh CJIEACTBUA U3 M3BECTHBIX MIIH PaHee OIyYEHHBIX YTBEPKICHUH, OLICHUBATh

JIOTHHECKYIO NPaBAIbHOCTE PACCYKICHHH, HCIOMb30BATh PHMEDHI ISl WILTIOCTPAITMH ¥ KOHTPIPAMEDBI ISl OIPOBEPIKEHHS YTBEPKICHIH.
KPUTEPUU 1 HOPMBI OITEHKH 3YH OBYYAIOIIUXCSI
Y4uTeNh, ONUPAsCh HA 3TH PEKOMEH/IAIlHH, OLICHHBAET 3HAHMS H yMEHHMS YJAIIHXCS C YIETOM HX HHIMBUIYAIBHBIX 0COOEHHOCTEI.
1. Copepxanne u 06beM MaTepuana, MOUIEKANETO IPOBEPKE, ONMPEAEISIETCS IIpOrpaMMO¥ 10 MareMaTHKe Ui cpefHei mKkodsl. [Ipu nposepke
YCBOCHH 3TOTO MaTepHalla CIEAYET BBIABIIATE OIHOTY, IPOYHOCTH YCBOCHHS yIAIIUMICS TEOPHH IPUMEHATH €€ Ha IPAKTUKE B 3HAKOMBIX H
HE3HAKOMBIX CHTYallHsX.
2. OcHoBHBIME (hOpPMaMH IPOBEPKH 3HAHMM M YMEHHH YYAIUXCS 10 MATEMATHKE B CpeIHEeH MIKOJIE€ MMChMEHHAs KOHTPOJIbHAA paboTa ¥ yCTHBIH
ompoc. 5
IIpu OneHKe MMCHbMEHHBIX M YCTHBIX OTBETOB YYHTENb B IEPBYIO OYEPE/Is YUUTHBACT [IOKA3AHHBIE YYaIIUMHUCS 3HAHKSL M YMEHHMS (KX IIOJHOTY, IIIyOHHY,
IPOYTHOCT, HCIO/IE30BAHNE B PA3/IMIHBIX CHTyalHsX). ONeHKa 3aBUCHT TalOke OT HAIMYMS H XapakTepa MOTPEIHOCTeH, TOMyIIEHHbIX YIAIAMHCS.
3. Cpenu morpemHoCTe BEIIENAIOTCS OMHUOKH U HEIOYETHL:
IorpemHocTs cunTaeTcss omuOKo#, eClli OHa CBUAETENECTBYET O TOM, UTO YICHHK HE OBMIajeN 3HAHUAMH, YMEHUSAMH, YKa3aHHBIMH B IPOrPaMMe.
K HezloueTaM oTHOCATCA MOrPENIHOCTH, CBH/ETENBCTBYIONIHE O HEAOCTATOYHO HONHOM MM HEJIOCTATOHO IIPOYHOM YCBOCHHH OCHOBHEIX
3HAHWH, YMCHUH MM 00 OTCYTCTBMM 3HAHHM, HE CYHTAIOIIMXCS B COOTBETCTBUH C IIPOrPAMMOi OCHOBHBIME. HET0UeTAMH TakiKe SBIISIOTCS:
TIOTPCIIHOCTH, KOTOPBIC HE IPHBEIH K HCKAXEHHIO CMBICIIA TIOJYYEHHOIO YYEHUKOM 3a/IaHHsl HIIH CII0C06a ero BBIIOIHEHH)S; HeaKKypaTHas
3aIACh; HEOPEXHOE BHIIOJHEHHE YEPTEXKA.
4. 3ajmaHus A yCTHOTO M MMCBMEHHOTO OMPOCA YYAIIHXCA COCTOST M3 TEOPETHYECKUX BOIIPOCOB H 3a/1a4.
OTBeT HEe TCOPETHYECKHUiT BOIIPOC CIMTACTCS GE3yIPETHBIM, ECITH II0 CBOEMY COZIEPXKAHHIO MOJHOCTBIO COOTBETCTBYET BOIIPOCY, COAEPIKHUT BCE
HEOOXO/IUMEIE TeOpeTUIeCKHE HaKThl 1 0GOCHOBAHHEBIE BHIBOBL, @ YCTHOE H3JI0XKEHHE M MHCHMEHHAS 3aliCh OTBETa MATEMATHIECK TpPaMOTHBI X
OTIIMYAIOTCS NOCIEN0BATENILHOCTHIO M aKKYPATHOCTEIO.
Pemenye 3aauu cuuTaetcs 6e3ynpedHbM, eCIM IIPABUIIBHO BEIGPAH CIIOCO6 PEIIeHHS, CaMo PEIICHHE CONMPOBOXKIAECTCI HEOOXOAUMBIMHU O0BACHEHUSIMH,
BEPHO BBITIOHCHBI Hy)KHBIE BRIMHCIICHHS X IIPe0OPa3oBaHus, MOMyYeH BEPHbIA OTBET, IIOCIIEI0BATENRHO B aKKyPATHO 3alHCAHO perenue.



5. OreHKa OTBeTa y4aImerocs Ipd yCTHOM U MECBMEHHOM OIIPOCE IIPOBOJMTCS MO MATHOAIILHOM CHCTEME, T.€. 38 OTBET BHICTABJIAETCS OHA M3
OTMETOK: 5 («OTIHYHOY), 4 («XOPOIIOY), 3 («yOBIETBOPHTENHHOY), 2 (KHEYNOBIETBOPUTENLHOY), 1 («I1IOX0Y).

OneHka yCTHBIX 0TBETOB YYaIMXCH
OTBeT OLIeHUBAETCS OTMETKOM «5%, €CIIH YUEHHK:
- IIOJIHO PacKphLI COJIEpXKaHUe Marepuaia B 00beMe, IIpelyCMOTPEHHOM [IPOrpaMMOii B YIeOHUKOM;

- U3JIOXKHI MaT€pHall 'PpaMOTHBIM A3BIKOM, TOYHO HCIIOJIb3YysI MATEMAaTHYECKYIO TECPMHHOJIOTHIO U CHUMBOJIUKY, B OHpeI[CHCHHOﬁ JIOTHYECKOM
IIOCJIEAOBATCIBHOCTH,

- IPAaBHJIBHO BBITIOJHHUI PUCYHKH, YEPTCKH, rpa(bmcn, COIIYTCTBYIOIIMAE OTBETY,
- IOKa3ajl YMCHHUC HILTIOCTPHPOBATh TEOPHIO KOHKPETHBIMH IIPUMEPAMH, IIPUMEHSATE €€ B HOBOM CHTyalluy IIpH BBIIOJIHEHUH IIPAKTHYECKOTI0 3aIaHus;

- MPOJEMOHCTPUPOBATL yCBOCHUE PAHEE M3YYEHHBIX COMYTCTBYIOLIUX BOIPOCOB, CPOPMHPOBAHHOCTE M YCTONIUBOCTD HCIIONB3yEMBIX TIPH OTBETE
YMEHHUH U HaBHIKOB;

- OTB€YaJl CAMOCTOATEJILHO, 6e3 HaBOOAIIAX BOIIPOCOB YUYMUTEILA,

- BO3MOXHBI O/IHa-JIB€ HETOYHOCTH IIPY OCBEINECHHH BTOPOCTENEHHBIX BOIPOCOB MM B BEIKJIAKAaX, KOTOPHIE YUYEHHK JIETKO HCIPABHII IIOCTIE 3aMEYaHms
YUUTEIS.

OtBeT OLICHUBAETCSI OTMETKOH <<4)), €CJIA yAOBJIETBOPSAECT B OCHOBHOM, ’I‘pe60BaHI/I}IM Ha OLICHKY <<5>>, HO IIpH 3TOM HUMEET OUH U3 HEJOCTATKOB:
- B U3JIOKCHUHU OOIIYIICHBI HeOOJIbIIHE I'IpO6CJILI, HC MCKa3uBIINE MAaTEMAaTUYECKOE COACpIKaHUE OTBETA,
- AOIMYIICHBI OJMH-IBA HEAOYETOB IIPA OCBEIIECHUH OCHOBHOI'O COJIEPKaHUHM OTBETA, HCIIPABJICHHBIC MMOCJIC 3aMCYaHUs YIUTEIIS,

- JOITYIIICHBI ommOKa unu 6oee ABYX HCAOYCTOB IIPH OCBEIIECHUHA BTOPOCTENICHHBIX BOIIPOCOB HWJIM B BBHIKJIAAKAX, JIETKO HCIPaBJICHHBIC II0CJIE 3aMEYaHUA
YUHATEIIA.

OtmMmeTka «3» CTaBHTCS B CIEAYIOIMX CIIydasx:
- HEIIOJIHO PACKPBITO COJIEpXKaHKe MaTepuaa (CoepKaHie H3JI0KEHO JIEMEHTAPHO, HE BCEria IIOCJIEIOBATENIHHO), HO ITOKa3aHo 00Inee MOHUMAHHE

BOIIPOCA U IIPOJICMOHCTPUPOBAHBI YMEHHUS, HEAOCTATOYHBIE JIS JaJIbHEHIIIET0 YCBOCHHS IPOTPAMMHOTI'0 MaTepHrajia (onpeﬂeneHHme «TpeﬁOBaHI/ISIMI/I K
MaTeMaTU4eCKOM IIOArOTOBKH ydJalmuxcs» B HacTosAIeH IIporpaMme 1o MaTeMaTI/IKe);

- UIMEJIMChH 3aTPYAHECHHUA UIIH JONYIICHBL OImHOKH B OIIpE€ACICHAHN HOHHTHﬁ, HMCIOJIb30BAaHUU MaTeMaTHYECKOMH TCPMHHOJIOTHAH, YEPTEKaX, BHIKIIAKAX,
HCIIPABJICHHBIC IOCJIE€ HECKONBKUX HABOOAIIUAX BOIIPOCOB YYUTEIS,

- YYCHHK HE CIIPaBUIICS C IPUMEHEHUEM TEOPHH B HOBOMW CUTyall¥ IIPH BBIIOJHEHUH NPAKTHYECKOTO 3aJaHMsI, HO BBITOJIHIII 3a/IaHusl 00S3aTeIBHOTO
YPOBHS CJIIOXHOCTH I10 JaHHOM TEME;

- IPH IOCTATOYHOM 3HaHUM TEOPETHIECKOTO MaTepraia BhIsABIEHA HENOCTATOUHAs C(OPMUPOBAHHOCTE OCHOBHEIX YMEHHMI M HABBIKOB.
O1MmeTKa «2» CTaBHTCS B CIEAYIOIIMX CIIydasx:

- He PacKpBITO OCHOBHOE COZIepXKaHue Y4eOHOro MaTepuaa;

- 0OHapYCHO HE3HAHUE WM HETIOHMMAHUE YIEHUKOM, GoNbIIell Wil Hanbolee BaKHOH YacTH yu4eGHOro MaTepraa;

- JOIIYIICHBI OIMNOKH B OIIPECACIICHUH HOHﬂmﬁ, IIpH UCIIOJIb30BAHUM MATEMATHYECCKOH TCPMHHOJIOTHH, B PUCYHKAX, YEPTEXKaAX UIIU rpa(bmcax B
BBIKJIaAKAaX, KOTOPBIC HE UCIIPABJICHBI IIOCJIC HECKOJIBKUX HABOISIIHX BOIIPOCOB YUHUTEIIA.



OrMmerka «1» craBUTCS €CiH:

- Y4EHHUK OOHapY KU II0JTHOE HE3HAHHE M HEIIOHUMaHWe H3yJaeMOro MaTepHaia il HE CMOT OTBETHTh HH Ha OJIWH M3 MOCTAaBIEHHAIX BOIIPOCOB 110
H3y4aeMOMY MaTepHaiy.

Onenxa NHCHbMEHHBIX B KOHTPOJILHBIX PatoT ydammxcs

OtMmeTtka «5» CTaBHTCS €CIIH:

- paboTa BBIOTHEHA ITOJHOCTHIO;

- B JIOTHYECKHMX PacCyXICHHUIX U 0O0CHOBAaHWH PEINCHUS HET MPOOEIOB OMHUOO0K;

- B PCIICHUH HET MATEMAaTHYECKUX OMHUOOK (BO3MOXKHA OJJHA HETOYHOCTb, OIIUCKA, KOTOpasl HE SBJIETCS CIEICTBAEM HE3HAHMH MIIM HETIOHUMAHHS
y4eOHOro MaTepuaa).

O1MmeTKa «4» CTaBUTCA B CIEAYIOMUX CIIyYasx:

- paboTa BBINOJIHEHA IIOJTHOCTHIO, HO 000CHOBAHHS IIArOB PEIIEHHs HEAOCTATOYHO (ECIIM yMEHUS 060CHOBHIBATE PACCYXKIEHHS He SBISIIOCH
CHenMalbHBEIM 00 BEKTOM IIPOBEPKH);

- IOIyIIeHa OJIHA OIMMOKA MIIM €CTh JJBE-TPH HEJOYETOB B BBIKJIA/IKAX, PUCYHKAX, YepTexax Wiy rpadukax (eciau 5T BUABI paboT HE SBIIAIACH
CTENUATBHBIM 06BEKTOM TIPOBEPKH).
OTMeTKa «3%» CTaBHTCS €CIIH:

- nonymena 6omee ogHOM omuOKky MK Gollee IBYX-TPeX HEAOYETOB B BEIKIIA/IKAX, YePTEXkax MK rpadukax, HO ydamuics o6nanaeT o6s3aTe bHEIMU
YMEHHUSIMH TI0 IIPOBEPSAEMOii TEME.
' OrMeTKa «2» CTaBUTCSA eCu:
- JIOIyIIeHa CyIEeCTBEHHbIE OIMMOKH, MOKa3aBIIUe, YTO YJYalluics He obiasaeT 06s3aTebHbIMA YMEHUAMHE 110 TaHHOM TeMe B OJTHOH Mepe.

Otmerka «1» cTaBUTCH €CIIH:

- paboTa nokasasa mojHOe OTCYTCTBHE Y yYallerocs 00s3aTeNbHbIX 3HAHMH U YMEHHH 10 TIPOBepAeMOii TeMe HIIH 3HAUMTENLHAS YacTh PabOTHI
BBIIIOJIHEHA HE CAMOCTOSITENBHO.

6. YUuTEIIb MOXXET IOBLICHUTE:

- OTMETKY 32 OPUTHHAIBHBIA OTBET HA BONIPOC MM OPUTHHAIBHOE PELIEHHE 33/1a4¥, KOTOPBIE CBUAETEILCTBYIOT O BEICOKOM MaTeEMaTHIECKOM Pa3sBHTHH
y4aImerocs;

- 3a penienue Oolee CII0XHOM 3a1a4y MM OTBET Ha GoJiee CIIOKHbINA BONPOC, MIPEIOKEHHEIE ydaIeMycs JOIOIHATENLHO TI0CIE BHIIOIHEHHS UM KAKHX-
60 APYTHX 3aTaHuM.

¥

Obmasn knaccupuxkanusa omuGoK.

IIpu orenKe 3HanWi, yMEHHUH B HABBIKOB 00YYAIOMIMXCS CIIEAyeT YUUTHIBATH BCE OMMOKHM (TpyOhle H Herpybhle) U HEOYETHL.

I'pyObIMHE CUMTAIOTCS OLIMOKH:

-HE3HAHHUE OIPE/ICNICHNUS] OCHOBHBIX IMOHATHH, 3aKOHOB, IPAaBHJI, OCHOBHBIX IIOJIOXKEHUH TEOpUH, HE3HAHUE (HOPMYJI, OOIIENPUHATHIX CHMBOJIOB
0003HaueHU} BETMYKH, EIUHUI] HX H3MEPEHHU;

-HEe3HAHWE HAUMEHOBAaHMWH eIUHUI H3MEPEHHUS,



-HEYMCHHEC BBIJICTIUTH B OTBETE I'JIaBHOC,

-HEyMEHHUE IPUMEHATh 3HAHUS, AITOPUTMEI JUIS pEINEHHUs 3a/1a4Y;
-HEYMEHHE JeJIaTh BBIBOABI U 00001IeHHS;
-HEYMEHHE YUTATh ¥ CTPOUTH rpaduKw;

-HCYMEHHUE I10JIb30BATHCA IEPBOUCTOYHHUKAMH, y‘-Ie6HI/IKOM H CIIpaBOYHHUKaAMH,

-II0TePs KOPHS HJIM COXPaHEHUE IIOCTOPOHHETO KOPHS,;
-oT6packiBaHme 6e3 0OBICHEHHH OHOTO U3 HHX;
-paBHO3HAYHBIE UM OIIHOKH;

-BBIYHMCIMTEIbHBIE OITMOKH, €CIIA OHU HE SBJIAIOTCS ONMMCKOM;
-JIOTUYECKUE OITHOKH.

K Herpy6smM ommubxam cieyeT OTHECTH:

-HETOYHOCTH q)OpMyJII/IPOBOK, OHpCI[CJIeHI/IfI, TIOHSTHH, TCOpHﬁ, BBI3BaHHAs HEIOJHOTOH OXBaTa OCHOBHEIX IIPAU3HAKOB ONPEACIISIEMOIO IIOHATHS WA

3aMEHOM OJTHOTO - ABYX U3 3THX IPA3HAKOB BTOPOCTCIICHHBIMH,
-HETOYHOCTH rpa(]pmca;

-HepaHI/IOHaJILHBII‘/’I METOI PCHICHUA 3aJa491 UIIK HEJOCTATOYHO IIpOI[W&HHBIfI IIaH OTBETAa (HapymeHHe JIOTHKH, ITOJAMECHA OTACIIBHBIX OCHOBHBIX

BOIIPOCOB BTOpOCTeIICHHBIMI/I);

-HepalMOHAILHEIE METOBI PAOOTEI CO CIIPaBOYHOM M APYTrOi JIHTEPATYPO;

-HEyMEHUE pelaTh 3aJja4yd, BHITOJIHATD 3aJaHus B O0IIEM BUIIE.
Henoueramu siBiisiroTes:

-HepaluOHAJILHBIE IIPHEMBI BBIYHMCICHUH U IpeoOpa3oBaHuii;
-HEOPEXHOE BHIOTHEHHE 3aITUCEeH, YePTEXeH, CXeM, rpaduKOB.

YyebHo-TeMaTUYeCKuii nnaH
34 Hepenb no 6 Yacos B Hegento, Bcero 204 vyaca

No TEMA Kon-Bo yacos B
HeJIeJTo
1 IToBTOpEHHE ]
2 Marematuueckuii s361K. MaTeMaTHYeCKast MOJIEINb. 19
ITpencraBnenue qaHHBIX




3 JIunelinas QyHxums. 15
4 CHCTEeMBI IBYX JIMHEHHBIX YPAaBHEHUH C JBYMs IEPEMEHHBIMH. 12
5 OCHOBHEIE CBOMCTBA MPOCTEHUINNX N'€OMETPHYECKUX (PuUryp 12
6 CreneHs ¢ HaTypalbHBIM ToKa3ateneM.. OnucarensHas 15
CTaTHCTHKA
7 Opnowtensl. Onepany HaJi OJHOYJIEHAMH. 8
8 CMexXHBIE U BEpTUKATBHBIC YTJIbI 8
9 MsuorounieHbl. ApupMeTHIECKHE ONEpalMy HaJl MHOTOYJICHAMH. 15
10 IMpusHaku paBeHcTBa TpeyroibHukoB. CirydaiiHas H3MEHYMBOCTD 19
1 Pa3znojkeHre MHOTOYWIEHOB Ha MHOXUTeIH. BBEIeHHE B TEOPHIO 4
rpagoB
12 CyMMa yIJI0B TpeyroinbHHKa 15
13 ®ynkimsa y = x*. BeposSTHOCTB M YaCcTOTa CIIy4atHOTO COOBITHS 11
14 I'eomeTpHrueckue NOCTPOCHHUS 11
15 O6o6maromee nosropenre. O000MEHNE, CHCTEMATH3AIHS 15
3HaHUH
Hroro: 204




TeMaTH4YecKoe IVIAHHPOBAHHUE N0 MATEMATHKE

YMK MopaxoBu4a A.I'. u ap. (anredpa),
Aranacan JI. C. (reomerpus), «BepoiTHOCTH H CTATHCTHKA
7 knace (6 9acoB B HexeJII0)

Ne HanmenoBanue pa3iejioB H TeM NPOrpaMMbl Koa- Tan ypoka Buan! u DOKH
BO dopmsi JIaH pakr
qacoB KOHTPOJIA
1. IToBTOpEeHUE 1 ITT1IM
2. IToBTOpEHNE 1 I1T1IM
3. IToBTOpEHHE 1 ITTIM
4. Bxonnas koHTpospHAS paboTa 1 K3 TECT
MaremaTH4yeckHii s3bik. MaTeMaTHYeCKas MOIeIb 13
5. Yucnossle u anrebpandeckue BEIPAXKEHUS. 1 NHM
6. IIpencraBieHne JaHHBIX B TaOIHMIIAX. 1
3. Yucnossle U anredbpandecKue BHIPAKEHHS. 1 3H3
8. IIpsiMast ¥ 0Tpe3oK 1 YKII3
9. Yucnossle U anrebpandeckue BEIPRKEHHSL. 1 KY C/P
10. ITpsimas 1 oTpe3ok 1 KV C/P
11. YTto Takoe MaTeMaTHYECKHI S3FIK. 1 WMHM
12. ITpakTHyecKHe BHIYUCICHHS IO TaOJIMYHBIM JaHHBIM. 1
13. YT0 Takoe MaTeMaTHYECKHH S3BIK. 1 KY
14. JIy4 u yroi. 1 YKII3
15. Yto Takoe MaTeMaTHyeCKas MOIEIb 1 HNHM
16. CpaBHEHHE OTPE3KOB U YIJIOB. 1 NHM I1/P
17. Yto Takoe MaTeMaTHUYECKasi MOJEIb , 1 3H3
18. V3Bneyenre ¥ HHTEpIpETAIHS TAOJIUYHBIX JaHHBIX. 1
19. Yto Takoe MaTeMaTHYECKasi MOJIEIb 1 KY C/P
20. H3mepeHue oTpes3KoB. 1 3H3
21. JIvnelHOoe ypaBHEHHE C OJJHOM IIEpEMEHHOM. 1 YKII3
22, V3MepeHue yrios 1 3H3
23. JIvnelHOe ypaBHEHHE C OJTHOM IEpEMEHHOM. 1 VKII3 C/P
24. ITpakTuueckas pabora « TaGnuieD. 1
23, KoopaunaTtHas npsiMast. 1 YKII3
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IHosicHuTEIBLHAS 3aNIMCKA

Pabouas nporpamma yueGHOro npeamera « MaTeMaTHka» cOCTaBieHa Ha OCHOBaHMH IIpMMepHOM U aBTOPCKO pOrpaMMb!
OCHOBHOTO 0011€ero 06pazoBanus o MaTeMaruke IIporpammer AnreGpa. I'eomeTpus 7-9 Kacchl.

Monyanb «Anareépa»

IIporpamma cooTBeTcTBYeT yueOHuKy «Anredpa 8 » A.T'. MopaxoBud mjist 061eo6pa3oBaTeIbHEIX yIpexKIeHHE — M.
Muemosuna, 2020r./ u obecnieueHa yqe0HO-MeTOAMIECKIM KOMILIEKTOM «AnreGpa »  A.I', Mopakosud. (M.: MueMo3una 2020

r.).

Copeprxanue NporpaMmel HanpaBIeHO Ha OCBOEHHE YYaIMMHUCS 3HaHHI, yMeHH 1 HABBIKOB Ha 6230BOM YpOBHE, 4TO
COOTBETCTBYET 00pa30BaTeIbHOM IPOrpaMMe IIKOJIBL.

OHa BKIIIOY2eT BCe TEMBI, IPeTyCMOTPEHHEIE (helepalbHEIM KOMIIOHEHTOM TOCY JapCTBEHHOTO 06pa3oBaTebHOr0 CTaHIapTa
OCHOBHOTO 0011er0 00pa3oBaHys 10 MaTEMaTHKe U aBTOPCKO# IpOrpaMMoit yaeGHoro Kypea.

Hanuast yuebHas IporpaMMa OpUEeHTHPOBaHa Ha YYalUXCsl 8 Kilacca U peansyercs Ha OCHOBE YUeOHO-METOqUMIECKOrO
KOMILIEKTA:

A.T'. Mopaxosna Anre6pa 8 xmacc. B 1Byx gacTsax. U.1: VaeGHUK mist 0611e06pa3oBaTebHBIX yUpeKaeHnii.— M.: MHeMo3uHa,
2020;

A.I'. Mopaxosua Anre6pa 8 kinacc. B 1Byx gacTsx. U.: 3agausuk [uist 061e06pa3oBaTeNbHEIX YupexaeHuit. — M.: MuemosuHa,
2020;

JL.A. AnexcanznpoBa Anredpa CamocTosiTenbHbIE paboTHI 8 Kinace. — M.: MuemosuHa, 2019;

A.I'. Mopakosuy, E.E. TynsunsckasAnrebpa 8 kiacc. KontponsHsie pabotsl. — M.: MuEeMo3uHa, 2020;

JLO. JlenumeBa Anrebpa 8 kinacc. Tematudeckue TeCTH ¥ 3a4eThl. — M.: MHeMosuHa, 2020;

Paboueii mporpamMMoii IpeyCMOTPEHO MpOoBeAeHre 8 KOHTPOJILHEIX paboT.

IIporpaMMo# [peryCMOTPEHO NPOBENEHHE CAMOCTOSTENBHBIX M TECTOBBIX PaboT, HANPABIEHHEIX Ha 06paboTKy CIIOCO60B
peIIeHHs C IETBI0 KOHTPOJIS 3HAaHUM ¥ YMEHUH U IPpUOOpEeTeHHs TPeAMETHBIX KOMIIETEHITHIA.
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Leanio u3ydenust kypca ajare0pbl B 8 Kjiacce siBJsIeTCsl M3y4EHHE KBAaAPAaTUYHON (YHKIMH B €€ CBOHCTB, MOACIIMPYIOIIEH
PaBHOYCKOPEHHBIE MPOLIECCHI.

3agaun

" BripaloTaTh yMEHHE BBIIOIHATH TOXKICCTBEHHBIE IPEOGPA3OBAHHS PAIHOHATBHBIX BbIPAKCHHIHA.

= Pacomputs Knacc (YHKIMH, CBOHCTBA M TpadMKHM KOTOPHIX M3BECTHBI YUAIIHMCS, HPOJOJKATH (POPMHpPOBAHKE
TIPEACTABICHHH O TAKUX (DyHIAMEHTATBHBIX MOHATHAX MATEMATUKH, KAKAMHE SBIIIOTCS IOHATHA (DYHKIHMH, eé 061acTy
OmpeIeNeHys, OrPAHNIEHHOCTH. HempephiBHOCTH, HAHOO0IBIIEr0 M HAMMEHBIIET0 3HAYCHHI Ha 33 JaHHOM IIPOMEXYTKE.

= BrpaGoTaTh yMEHHE BHINOJIHATH HECIOMKHBIE Mpeobpa3opanus BhpaxeHui. ComepiKalix KBaJpaTHBIH KOPEHb, H3y4HTh
HOBYIO (DYHKIIHIO y = +/x .

* HaBecTH ONpENENEHHbIN MOPAIOK B MPEACTABICHASX YUAIMXCS O NEHCTBATENBHBIX (PAIOHATBHBIX U HPPAIHOHAIBHBIX)
qHCITax

= BripaboTaTh YMEHHE BHITIONHATH ASHCTBHSA HAJl CTETICHAMH C JIOOBIMH IIEIBIMH MOKA3ATEIAMH.

* BrpaboTaTh yMEHHs PElIaTh KBAAPATHHIC YPABHEHUS W YPAaBHEHWS, CBOJSINMECA K KBAAPATHBIM, M HPUMEHATH HX IPH

peleHnn 3a1au.
* BripaboTath yMeHHs pemiaTh JIMHEHHBIE W KBAJPATHHIE HEPABEHCTBA C OJHOW IEPEMEHHOM; ITO3HAKOMHTBECS CO

CBOMCTBAMHM MOHOTOHHOCTH (DYHKITHH.
[lnanupyembie pe3yibTaThl 0CBOEHHSI yU4eOHOI0 nmpeamMeTa «Ajaredopa-8»

[Tporpamma obecreunBaeT AOCTIKEHUE CIASAYIONUX PE3YJIbTATOB OCBOSHHS 00Pa30BaTEIbHOM MPOrpaMMbl OCHOBHOI'O OOLLEr0O
oOpa3zoBaHus:

Juunocmnoie Ppe3yiomanibl.

o DOpMHPOBAHME OTBETCTBEHHOTO OTHOILEHHUS K YUEHHIO, FOTOBHOCTH K CAMOPA3BUTHIO U CaMO0GPa30BAHMIO HA OCHOBE
MOTHBALIMU K 00YUYEHHUIO, OCO3HAHHOMY MOCTPOECHUIO MHANBUAYATbHON 00pa30BaTEIbHON TPACKTOPHH C YIETOM
YCTOHUMBBIX IMO3HABATEIbHBIX HHTEPECOB, BEIOOPY MPOPUILHOTO MaTEMaTHUYECKOTO 0OPa30BAHMS.

o ®DopmHpOBaHHE LENIOCTHOTO MUPOBO33PEHHSA, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO PA3BUTHUS HAYKH.
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dopMuUpOBaHHE KOMMYHHKATHBHON KOMIIETEHTHOCTH B y4eOHO-MCCIIEI0BATENBCKOM, TBOPUECKOH U IPYTUX BHIAX
JEeSATENbHOCTH.

YMeHHe ICHO, TOUHO, TPAMOTHO M3J1araTh CBOW MbICJIM B YCTHOM M MMCbMEHHOMN PEUH, IOHUMATH CMbIC] MOCTaBJICHHOM
33/1a4M, BBICTPAUBATh apryMEHTAIUIO, IPUBOUTH MPUMEPHI U KOHTPIIPUMEDHI.

KpI/ITI/I‘lHOCT]') MBINUICHUA, YMCHHC PaCclIO3HaBaATh JIOT'HYCCKH HCKOPPEKTHBIC BbICKA3bIBAHU S, OTJIMYAThL I'MIIOTE3Y OT (l)aKTa.
eraTI/IBHOCTB MBINUICHUA, THUIUATUBY, HAXOXUUBOCTL, dKTUBHOCTD MPHU PCLICHUH 3a1a4.

YMeHHEe KOHTPOJIMPOBATH TIPOIECC M PE3YIIbTaT MAaTEMATHUECKOM AEATENLHOCTH.

MemanpeomemHusie pe3ynbmantol:

dopMHpPOBaHKE YHUBEPCAIBHBIX YUCOHBIX ACHCTBUH (MIO3HABATENIBHBIX, PETYJIATUBHBIX, KOMMYHUKATHBHBIX ),
obecneunBaoIUX OBJIaJEHUE KIFOUYEBBIMU KOMIIETEHIIUAMHU, COCTABJISIOIMMA OCHOBY YMEHHUS YUUTHCS.

VYMeHHE CaMOCTOSTENHHO IJIAHUPOBATh aJIbTEPHATUBHBIC ITYTH JOCTHKEHUS LeNIed, 0CO3HAHHO BHIOMpaTh Hamboee
3¢ heKTHBHBIE CITOCOOBI pEIICHH yUeOHBIX U TO3HABATEbHBIX 33/1a4.

YMeHne 0CYIECTBAATH KOHTPOJIb 10 PE3YJIbTATy M MO croco0y AeHCTBHS HAa YPOBHE MPOU3BOJILHOTO BHUMAHHSI U BHOCHTD
HEOOXOAMMBIE KOPPEKTHUBHI.

VMeHHe aiIeKBaTHO OLIEHUBATH MIPABHIIBHOCTD WJTH OLTAOOYHOCTH BBHITIOJIHEHUA yueOHOU 3a1a4n, €€ 00BEKTHBHYIO
TPYAHOCTH W COOCTBEHHBIE BO3MOXKHOCTHU €€ PEIIEHUS.

Oco3HaHHOE BiIaJIcHHE JJOTHYECKHUMH IEHCTBUSAMH ONPEACTICHHS MOHATHH, 0000IIEHNA, YCTAHOBIICHUS aHAJIOTHHMA,
Ki1accu()MKaALMK HA OCHOBE CaMOCTOSTEIBHOTO BbIOOpA, OCHOBAHUM U KPUTEPHUEB, YCTAHOBIICHUS POJOBUIOBBIX CBA3CH.

VYMeHue yCcTaHaBIMBATh IPUIHHHO-CJIEICTBEHHBIE CBSI3M, CTPOUTH JIOTUYECKOE PACCYKACHUE, YMO3AKITIOUCHUE
(MHAYKTUBHOE, ICAYKTHBHOE M IO aHAJIOTHH) U BBIBOJIBI |

VMeHre OpHEHTHPOBATHCSA B yueOHUKE (HA Pa3BOPOTE, B OTJIABICHUM, B YCIOBHBIX 0003HAUEHUAX).
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o YMEHHE ONpenensaTh U POPMHUPOBATH LENTh AEATEIILHOCTH HA YPOKE C TIOMOIIBIO YUUTEJIS.
e YMEHHE IIPOroBapuBaTh NMOCIEAOBATEIILHOCTD JEHCTBUI Ha YPOKE.

e YMEHHE yUuThCs paboTaTh MO MPEAIOKEHHOMY YUUTENEM TUIaHY.

o YMEHHE AeNaTh BHIBOJBI B PE3YJILTATE COBMECTHOM paboThl Kilacca U YUHTENS.

o YMeHue npeo6pa3OBLIBéTb uHpopMaIKio U3 OHOU (POpPMBI B ﬁpyrym.

o YMeHHE NOAPOOHO Nepecka3biBaTh HEOOIBIINE TEKCTHI.

o YMeHue CO31aBaTh, NPUMEHATH U HpCOGpEBOBBIBaTB 3HAKOBO-CHUMBOJIMYCCKHEC CPEACTBA, MOACIA U CXEMBbI IJIsI pEIICHUS
y‘—IC6HBIX " IMO3HAaBATCJIBHBIX 3a4a4.

e YMeHHE OPraHM30BbIBATH Y4€OHOE COTPYAHUUECTBO U COBMECTHYIO IEATENBHOCTh C YUMTEIIEM M CBEPCTHUKAMH
OIIPENEIATH LEU, PACIPENAENATh (PYHKIMHU U POJIA YIACTHUKOB, OOIIUE CIIOCOOB! PaboThl;

e YMmenue paboTaTh B rpyNIe: HAXOAUTh 00Iee pellieHre U pa3peniath KOHMIMKTE HA OCHOBE COIIACOBAHU MTO3ULMAN 1
y4eTa UHTEPECOB; CIylIaTh NapTHEPa; (JOPMYIMPOBaTh, apIryMEHTHPOBATh H OTCTAaMBATh CBOE MHEHHE. O(OPMIITH CBOH
MBICJIA B YCTHOM M MUCbMEHHOH (popMe, CymiaTh U MOHUMATh PeUb JPYTHX;

‘o DopMupOBaHHE U PA3BUTHE yUeOHOM 1 OOMIENONB30BATENBCKON KOMIETEHTHOCTH B 0BJIACTH UCIIOJIB30BAHHS
nH(pOpPMALMOHHO-KOMMYHUKAIIMOHHBIX TexHoJorui (MKT - komnereHTHOCTH).

e HepBOHaanBHBIC NpcaACTaBJICHUA 00 uIesx u o METOAAX MaTeMaTUKH KaK 00 YHUBCPCAJIbHOM A3BIKC HAYKHW U TEXHUKHU, O
CpEACTBC MOACTIUPOBAHHUA SIBIICHUU U IIPpOIECCCOB.

e YMeHme BUICTH MaTeMaTPIqCCKy}O 3a4a4y B KOHTCKCTC IIpO6JIeMHOI/I CUTYAIlUHX B APYIrUX JHUCIUIUINHAX, B OKpY)KaIOHICI/I
KU3HN.

e YMEHHE HAXOAUTh B PA3JINYHBIX UCTOYHUKAX HHMOPMALHIO, HEOOXOAUMYIO ISl PEIICHHMS MATeMaTHIYECKHX TPOOIEM, 1
NPEACTABIIATH €€ B MOHATHOM (pOpME; MPUHUMATH PEHICHUE B YCIOBUAX HEMOJIHOM U W30BITOYHOM, TOUHOH 1
BEPOATHOCTHON MH(MOPMAITHH.
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 YMEHHE IOHMMATh U UCMOJIb30BATh MATEMATHYECKUE CPECTBA HANNISIHOCTH (PHCYHKH, YEPTEXKH, CXEMBI M JIp.) IS
WUTOCTPALIMK, MHTEPIIPETAIMHN, APTYMEHTALIUH.

o YMeHue BbIJIBUI'dTb 'MIIOTE3bI IIPU PCIICHUHU yqeGme 3a4a4 U NIOHUMATh HCO6XO,£[I/IMOCTI> UX NPOBCPKHU.

o YMeHue MPpUMCHATHh UHAYKTUBHBIC U ICAYKTUBHbIC CITOCOOBI paccymerI/Iﬁ, BHUACTDH PA3JIMYHBIC CTPATETUH PEILCHUS
3aJay.

o [loHumaHue CyIHOCTH aIrOPUTMUYECKUX MPEANUCAHAN U yMEHUE ACHCTBOBATH B COOTBETCTBHH C MPEIOKEHHBIM
aJITOPUTMOM.

e YMeHHE CaMOCTOATEILHO CTABUTH LIS, BBIOUPATh U CO3/1aBATh AIITOPUTMBI /IS PEIIEHUS YIeOHBIX MATeMATHYECKHX
npoosieM.

» YMeHHWe IIIaHUPOBATh U OCYIIECTBIATE JACATEIFHOCTD, HATIPABJICHHYIO Ha PEIICHHE 3a1a49 UCCIIEI0BATETHCKOTO
XapakTepa.

Ipeomemmnuie pezyivmamel:

o 1) Ymennue paboTarh ¢ MaTEMaTHUECKUM TEKCTOM (CTPYKTYPUPOBAHKE, U3BICUEHHE HEOOXOMHMOM MH(OPMaLKK), TOYHO U
TPaMOTHO BbIPayKaTh CBOU MBICJIH B YCTHOM M MUCbMEHHOW PEYM, NPUMEHS MAaTEMATHUECKYIO TEXHOJIOTHIO H CUMBOJINKY,
MCTIONB30BATh PA3JIMYHbIC SI3bIKA MATEMATUKHK (CJIOBECHBIN, CHMBOJIMUECKUH, rpadhuueckuii), 06G0CHOBBIBATh CYKACHUS,
NPOBOAUTH KIACCU(DHUKALNIO, JOKA3hIBATH MATEMATHUECKUE YTBEPKICHHMS,

« 2)Bnanenue 6a30BbIM NOHATHIHBIM allllapaToM: HMETh NMPEACTABIICHUE O YUCIIe, BIAJEHHE CUMBOJIBHBIM S3BIKOM
anreOphl, 3HAHUE JIICMEHTAPHBIX (DYHKIMOHATBHBIX 3aBUCUMOCTEH, (DOPMUPOBAHKE NPEACTABICHUH O CTATHCTHYECKUX
3aKOHOMEPHOCTAX B PEAIHOM MHUPE U O Pa3IMYHBIX CIIOCO0aX X U3yUeHHs, 00 0COOEHHOCTSIX BBIBOIOB M IIPOrHO30B,
HOCSILIUX BEPOATHBIN XapakTep,

o 3) YMeHue BHINOJNHATD anreOpandeckye NpeodpPasoOBaHus PALMOHAIBHBIX BHIPAKEHUH, TIPUMEHATh HX IS PELICHMS
y4eOHBIX MaTEMAaTHYECKHX 334 ¥ 33/1a4, BOSHUKAIOIIMX B CMEXKHBIX YUEOHBIX ITPEIMETAX;
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« 4) YMeHue nojis30BaThCs MaTEMATHIECKUMH (hOPMYyTaMH M CAMOCTOATEIIBHO COCTABIATE (JOPMYJIBI 3aBUCUMOCTEH MEXKIY
BEJIMUMHAMHU Ha OCHOBE 00OOIIEHHUS YaCTHBIX CJIYYaeB U DKCIIEPUMEHTA,

o 5) YMmenue pemath JIMHEHHbIE U KBAAPATHBIE YPABHEHHUA U HEPABEHCTBA, a TAKKE PUBOJAMMBIE K HUM YDABHEHHS,
HEPaBEHCTBA, CHCTEMbI, MPUMEHATH rpaduyecKue NpeacTaBIeHus Al PEIIEHUS U MCCAEN0BAaHUsl YPABHEHUN, HEPABEHCTB,
CHCTEM; PUMEHSTH MOTYYEHHBIC YMEHUS [UTsl PEIICHUA 3a1a4 U3 MaTEMATHKH, CMEXKHBIX TIPEIMETOB, npaKTHKn

o 06) OBnangenue cUCTEMOMU (byHKL[HOHa.HLHBIX TIOHATHH, d)yHKuHOHanBHHM A3BIKOM ¥ CUMBOJIMKOM, YMEHHE CTpOI/ITB
rpaduxy QyHKIMIN, OIMUCHIBATL MX CBOMCTBA, MCIOAb30BATh (PYHKLMOHAIBHO-Tpadpuyeckue NpeacTaBaeHus Ui ONUCaAHUs
¥ aHaJIi3a MaTeMaTHYECKUX 3a/1a4 ¥ PeajJbHbIX 3aBUCUMOCTEN

o 7) OBnageHue OCHOBHBIMH CITOCOOAMU NIPEACTABIICHUS U aHAIN3a CTAaTUCTUYECKUX JAHHBIX; YMEHHE PEIlaTh 3aa4l Ha
HAXOKJCHUE YaCTOTHI M BEPOATHOCTH CITy4alHBIX COOBITHH;

o 8) YMeHue npuMeHSITh H3YYEHHBIE TIOHSITHS, PE3YJIbTAaThl ¥ METO/IbI IPH PELICHNH 33Ja4 U3 Pa3JIMUHBIX Pa3lesioB Kypca, B
TOM YHKCJIE 37134, HE CBOJAIIUXCS K HEMOCPEACTBEHHOMY IIPUMEHEHHUIO U3BECTHBIX aJITOPUTMOB.

Moayas «I'eomerpus»

Pa6ouas mporpamma coctaBieHa Ha ocHoBe DenepanbHoro I'ocynapcTseHHOro cranaapra, [IpuMepHoi nmporpaMmMel OCHOBHOTO
o61mero oopa3oBanus 0 MaTeMaTHike u [IporpaMMbl OCHOBHOT'O OOILIET0 00pa30BaHus MO TeoMeTpuH i 8 kiacca «I eomeTpusi»
asropoB JI.C. Aranacsu,B.®.Byry3os, C.b Kagomues, O.I" ITozusak, U.M.1Oguna Mocksa — IIpocsemienue, 2016r.

Cornacho zeiicTByromeMy basucHomy yueGHOMY 1uiaHy pabodast mporpaMma 1o reoMeTpuu Uil 8 KIacca NpelyCMaTpUBaeT |
o0yuenue B 00beme 68 uacos (2 yaca B HEENIO), B TOM YHCIIE 5 KOHTPOJIBHBIX PadoT.

OcyleCTBIEHHE IPEACTABICHHOMN pabodeii porpaMMBbl IPeINoaraeT UCIOIb30BAHNE CIEAYIOIIETO Y4€OHO-METOANIECKOTO
KOMIUTEKTA!
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1) Aranacsn JI.C. I'eomerpus 7-9 /J1.C. Aranacsn, B.®.byty30s.- , C.b.Kagomues, 3.1 .Ilo3nsak, 1.1 .JOauna .Mocksa:
«IIpocemenuey, 2016r.

2) Aranacsu JI.C U3yuenne reomerpuu B 7-9 kaccax: MeToauueckue pekoMenaanuu uist yaurens/ .C. AranacsH,
B.®.Byry308,}0.A I'naskoB — Mocksa: «IIpocsemenue», 2016r.

3) 3uB B.I'. JlumakTrueckue MaTepuaiisi o reomerpun s 8 kimacca/— Mocksa: «IIpocsemienuey, 2016r

Ienn n3yyaeMoro xKypca:

e pa3BHBATh NPOCTPAHCTBEHHOE MBIIIICHUE U MAaTEMAaTHIECKYIO KYJIbTYpPY;

® VYHTH SICHO U TOYHO HM3JIaraTh CBOM MBICIIH |

e (opMupOBaTh KAYECTBA IMIHOCTH HEOOXOIUMBIE YEJIOBEKY B IIOBCEIHEBHON KU3HU: YMEHHUE NIPEOI0JIEBATH TPYAHOCTH,
JOBOJUTH HAYATOE JIEJI0 0 KOHIIA,

® [IOMOYb MPHOOPECTHU OTBIT HCCIIEAOBATENBCKON PabOTHI.

3amauu Kypca:

-HAYYMTH MOJIE30BATHCS TEOMETPHUYECKMM SI3BIKOM /ISl OTIUCAHUS TIPEAMETOB;

-HAYaTh U3YYEHUE MHOTOYTOJIbHMKOB U MX CBOMCTB, HAYYHUTh HAXOHUTh UX IUIOIIA/IH;

-BBECTH TeopeMy Iludaropa u HayIUTh IPUMEHSTH €€ IPH PEIICHAN PSIMOYTOIBHBIX TPEYTOIbHUKOB,

-BBECTH TPUTOHOMETPHUECKHE TIOHATHS CUHYC, KOCHHYC M TAHTCHC YIJIa B TPSIMOYTOJIEHOM TPEYTOJIbHUKE HAYUHUTh

NPUMEHATH 5TH MOHATHS IIPU PEIIEHUN IPAMOYTOJIBHBIX TPEYTOJIbHHUKOB;

e -BBECTH IOHATHE MO0 ¥ NPU3HAKM 000K TPEYTOJbHUKOB, HAYYHMTh PEINATh 3a1a4M Ha IPUMEHEHHE IPU3HAKOB
10100WS; ‘

e O3HAKOMMTH C IIOHATHEM KACATEILHOM K OKPYKHOCTH.

CozeprkaHue Kypca Te€OMETPHH B 8 KJIACCe BKITFOYAET CICAYIOMINE TEMATHYECKUE OJIOKH:
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1) YerbipexyronpHuku-14 9.

2) Inomanp-14 u.

3) IlomoGHbIe TpeyroapHuKu- 19 9.
4) OxkpyxHOCTb -17 4.

5) IloBTopeHue-4u.

Pe3yanTaTsl ocBoenus npeamera «I'eomerpus» B 8 kiacce

MaTemaTquCKoe 00pa3oBaHue ABIACTCA 0043aTENBHON M HEOTHEMIIEMOH YacThIO 00IIEro 00pa3oBaHMs HA BCEX CTYIEHAX
mKojbl. OOydeHne reoMeTpU B OCHOBHOM MIKOJIC HAMPABJIEHO HA TOCTHXXECHUE CIICAYIOMIUX PE3YIIbTATOB:
JIM4HOCTHBIMH Pe3yJIbTaTaAMH SBIIIOTCS CICAYIOIIKE KaueCTBa:

e HE3aBUCHUMOCTH Ml KDUTHYHOCTH MBIIIUICHHSI,

 BOJIA U HACTOHYUBOCTD B JOCTHXKEHUH LIEITH.
CpencTBoM TOCTHKEHUS ITUX PE3YJITATOB SBIIIETCS

e CHCTEMA 3aJ]aHHI YUeOHUKOB;

 MpPEJICTABICHHAA B yueOHUKAX B SIBHOM BHJIE€ OPraHU3AIUA MaTEePUalia 1o MPHHITAIYY MUHUMAKCAa;

¢ HCIOJb30BaHHE COBOKYIIHOCTH TEXHOJIOTHH, OPHEHTUPOBAHHBIX HAa PA3BUTHE CAMOCTOSTEIIBHOCTH M KPUTUUHOCTH

MBIIUIEHUSA . TEXHOJIOTHS POOIEMHOI0 JUAJIOra, TEXHOIOTHS MPOAYKTHBHOTO YTCHHS, TEXHOJIOIHS OLCHHBAHMSL.

MeTtanpeaAMeTHBIMH Pe3yJIbTATAMM SBJISIOTCS:
o TCPBOHAYAILHBIE NPEACTABICHHA 00 HAEAX U O METOJaX MaTEMAaTHKH KaK YHUBEPCATbHOM SI3BIKE HAYKH U TEXHUKH,

CPEICTBE MOJICTTUPOBAHUS SBJICHUH M MPOIIECCOB,;
¢ YMEHHE BUJETh MATEMATHYECKYIO 33Jady B KOHTEKCTE NPOOIEMHOM CUTYalluy B IPYTUX AUCUMIUIMHAX, B OKPYKafOMIEH

JKU3HH,
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* YMCHHC HAXOJUTb B PA3TUYHBIX HCTOYHHKAX HHPOPMAIHMIO, HEOOXOMUMYIO [T PELICHHS MATEMaTHYECKUX IIPOBIIEM,
IPEJCTABIIATh €€ B IIOHATHOM (pOpMeE, TPHHUMATh PELICHHE B YCIOBUAX HEMOIHON M H3OBITOYHOMN, TOUHOM 1
BEPOATHOCTHOM MH(pOpMALHK;

* YMCHHC IIOHUMATh U MCIOJIL30BAaTh MATEMATHYECKUE CPE/ICTBA HAMIAAHOCTH (rpadKy, AUArpaMMBbL, TAOIULIBL, CXEMbI 1
Ap.) JUIA WILTIOCTPALMK, HHTEPIPETALUH, ApTyMEHTALAH,

* .YMCHHE BBIJIBUIaTh IMIIOTE3BI IPH PELICHAM YYEOHBIX 33124, TOHUMATh HEQOXOIMMOCTh MX IIPOBEPKH;

* YMCHHC NPUMCHATH HHAYKTHBHBIC H AETYKTUBHBIC CIIOCOOBI PacCy KJICHHHN, BUIETh PA3IAYHbIE CTPATETHH pemeHm 3a1ad;

* TOHHUMaHWUE CYITHOCTH ANITrOPUTMUIECKHUX NPEIIHUCAHAN M YMEHHE €I CTBOBATh B COOTBETCTBHH C IPEIOKEHHBIM
AJITOPUTMOM;

* YMCHHC CaMOCTOATEIPHO CTAaBUTH LIEJIA, BEIOMPATh M CO3/1aBaTh AJITOPUTMBI VISl PEIICHHS yU4eOHBIX MATEMATHIECKHIX
npobnem;

* YMCHHE [ITAHUPOBATH ¥ OCYIIECTBIIATH AEATENbHOCTD, HAPABJICHHYIO HA PEIICHHE 3a/1a4 HCCIIEI0BATEIbCKOrO XapakTepa.

IIpeamerHbIe pe3yabTaThI:
Hcrnonb30BaTs Npu peNIeHAN MaTeMaTHIECKUX 3a/a4, WX 000CHOBAHHH ¥ HPOBEPKE HANIEHHOTO pELIEHUs 3HAaHUE O:

e ONpEETICHUH TapajvIenorpamMmma, pom0a, IpAMOYTOIbHUKA, KBaAPATa; MX CBOMCTBAX U MPH3HAKAX;

* ONPEACICHUH TPANCLIMU; SIIEMEHTAX TPANELUU; TEOPEME O CPETHEH JIMHUH TPAIIEIUH,

* ONPEICIICHUH OKPY>KHOCTH, KpPyra U UX 3JIEMEHTOB;

e TeEOpeMe 00 M3MEPEHUH YTJIOB, CBA3aHHBIX C OKPYKHOCTHIO;

e ONpENENEHUN M CBONCTBAX KACATENbHBIX K OKPYKHOCTH, TEOPEME O PABEHCTBE JIBYX KacaTeJIbHbIX, MPOBEAEHHBIX U3
OJHOW TOYKH;

e OIPE/CIICHUHU BIMCAHHON M OIIMCAHHOM OKPY KHOCTEH, HX CBOMCTBAX,

e ONPEIEICHUH TPUTOHOMETPHYECKHE (DYHKIIMK OCTPOTO YIJIa, OCHOBHBIX COOTHOIIEHHH MEXIY HUMH,

e TpHEMAX PEHICHUA NPAMOYIOJIbHBIX TPEYTOJbHUKOB;

¢ TPHUTrOHOMETpUUECKUX PyHKIMsIX yrimos ot 0 1o 180°;

e TEOPEMEC KOCHHYCOB U TEOPEME CHHYCOB;

o INpuEMax PEIICHUA NPOU3BOJIBHBIX TPEYTOJIbHHKOB;

e (bopMynax I IUTONIaA¥ TPEYToJIbHAKA, HapaIeorpaMMa, TPAICLHIH,

» Teopeme [Iudaropa.

o IlpumensTs Npu3HAaKK M CBOKCTBA MApajuIeiorpaMma, pomM6a, mpsIMOyTrOJIbHIKA, KBaJ(paTa IIPHU PEIICHHUH 33134,
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e peuaTh MPOCTEHIINE 3a1aYH HA TPAIELHIO;

* HAaXOIUTH IPafyCHYIO MEPY YIJIOB, CBA3AHHBIX C OKPYIKHOCTBIO; YCTAHABIIMBATH X PABEHCTBO;

* TPUMEHATH CBOWCTBA KACATENBHBIX K OKPY)XHOCTH IIPH PEIIEHHUH 33712y,

e PpelaTh 337]a4YM Ha BIMCAHHYIO M ONIMCAHHYIO OKPY>KHOCTH,

*  BBHINOJIHATE OCHOBHBIE T€OMETPUICCKUE TIOCTPOEHHS C OMOLIBIO IUPKYJIS U TMHEHKH,

¢ HaxoIUTh 3HAYEHHS TPUTOHOMETPHICCKUX (DYHKIHMH OCTPOTO yIia 4epe3 CTOPOHBI MPAMOYTOIBHOTNO TPEYTOJIbHHKA;

* UPUMCHATL COOTHOIICHHS MEXY TPUTOHOMETPHICCKUMH (DyHKIMAMHE NIPH PEIICHAN 3a/1a4; B YACTHOCTH, 10 3HAYCHHIO
OZIHOW U3 QYHKIMH HAXOIUTh 3HAYEHHS BCEX OCTAIbHBIX,

e pemaTh NPAMOYIOJIbHBIE TPEYTOJIbHUKH,

* CBOJHTB PabOTy ¢ TPHrOHOMETPHUeCKMHE (pyHKImsAMH yrioB ot 0 o 180° k CJIy4ar0 OCTPHIX YIJIOB;

* IPHUMECHATH TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB IPH PEIIEHUH 33124,

e pPemaTh MPOM3BOIBHBIEC TPEYTOJIBHUKHY,

¢ HAaxOIMTh IUIOLIAIN TPEYT OJIbHUKOB, NapaLIeNIOrPaMMOB, TPATIEIIHIA;

» IPUMEHATH TeopeMy IIudaropa mpu pemenun 3anay;

¢ HaXOAUTh MPOCTEHINKE FEOMETPUUYCCKHE BEPOATHOCTH,

* HAaXOIMTP PELICHHS KM3HEHHBIX)» (KOMIIETEHTHOCTHBIX) 33124, B KOTOPBIX MCIOIB3YIOTCS MATEMATHUYECKIE CPEACTBa;

e CO3/1aBaTh NPOAYKT (PE3yJILTAT MPOSKTHOM JEATENBHOCTH ), I H3YYCHHS U ONUCAHUS KOTOPOTr'0 MCTIONB3YHOTCS
MaTe€MaTUYCCKHE CPEACTBA. ' ' ' '




«Paccmotpeno»
Ha 3acefanuu MO yuureneit

MaTeMaTuKH, QPU3UKH

OT «29» aBrycra 2023 r.

1 nH}opMaTiKy npoTokos Ne 1
PyxoBomurens MO ﬂéé

Bonkosa M.B.

MysununansHoe 0011e00pa30BaTeIbHOE YUPEKICHIE
«Cpenusas mxkosa Ne34
KpacHooktsa6prckoro paitona Boarorpamga»

«CormacoBaHo»
3am.aupexTopa o YBP

g

E.M.KoteAbHuKoBa

Pabouas nporpamMmma y4eOHOI0 Kypca
10 MaTeMaTHKe
U1 8 Kjacca

Yuurens: Boakosa M.B.

2023-2024r



IHosicHuTEJIbHAA 3aIIUCKA

PaGouast mporpamMma yaeGHOTo mpeaMeTa « MaTeMaTnka» COCTaBleHa Ha OCHOBAaHMM lIpuMepHOH U ABTOPCKOM IIPOTrpaMMBl
OCHOBHOTO 061Iero o6pasopanus mo Maremaruke IIporpammer Anre6pa. I'eomeTpust 7-9 KIracchl.

Moayab «Anreopa»

IIporpaMMa COOTBETCTBYeT y4eGHUKY «AnreGpa 8 » A.I'. MopakoBud 1is 06111€06pa30BaTENBHBIX YUpeKACHUA — M.
Mguemosuna, 2020r./ i oGecreuena yae6H0-MeTOUYeCKUM KOMILIeKTOM «Anrebpa » A.I', MopakosuH. (M.: Muemosuna 2020

T.):

CopepixaHie IpOrpaMMbl HAIPaBIEHO Ha OCBOGHUE yYallMHUCS 3HAHHH, YMEHHU ¥ HaBBIKOB Ha 6230BOM YPOBHE, YTO
COOTBETCTBYET 00pa30BaTENILHOM MPOrpaMMe MIKOJIBL.

OHa BKII0U2eT BCe TeMbI, IIPeyCMOTPEeHHBIe (henepanbHbIM KOMIOHEHTOM IOCYIapCTBEHHOIO 00pa30BaTelbHOTO CTaHapTa
OCHOBHOTO 06IIEro 06pa3oBaHus [0 MaTEMATHKe M aBTOPCKOM IpOrpaMMoi y4eGHOro Kypea.

IlanHas yuebHas mporpaMMa OpUEHTHPOBaHA Ha yJalluXcs 8 Kacca U peau3yeTcs Ha OCHOBS y4e0HO-METOANYECKOTO
KOMILIEKTA!

A.T". Mopnkosuu AnreGpa 8 knacc. B 1Byx yactsx. 9.1: VueOHUK 11 0011e00pa3oBaTeNbHbIX YupexaeHuid.— M.: MHemo3uHa,
2020;

A.T. Mopzkosm4 Asre6pa 8 xinacc. B aByx gactsax. U.: 3afaqsuK 1yt 0011e00pa3oBaTeNbHBIX yUpexkaeHui. — M.: MHeMo3uHa,
2020;

JLA. Anexcanmposa Anre6pa CamocTostrenbHble paboTs! 8 Kitace. — M.: MuemosuHa, 2019;

A.T. Mopnkosuy, E.E. TynsunnckasAnre6pa 8 knace. KoHTponbHEIe pabotsl. — M.: MHemosuHa, 2020

JI1.O. JlenumeBa Anre6pa 8 xiacc. TeMaTH4eCKre TECThI ¥ 3a4€ThL. — M.: Muemo3una, 2020;

PaGoueii IporpaMMoii peTyCMOTPEHO IIPOBeieH e 8 KOHTPOJIBHBIX PaboT.

ITporpaMMoii IpeLyCMOTPEHO MPOBEIEHIE CaMOCTOSTENIBHEIX U TECTOBBIX paboT, HAIIPaBIEHHBIX Ha 00paboTKy CIIOc060B
pelleHus C LebI0 KOHTPOJIS 3HAHUI ¥ yMEHUH U NpUOOpETEHNS IPEIMETHBIX KOMIIETEHIIUH.
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Ilennro m3ydenust Kypca aaredpnl B 8 Kj1acce sIBJIsieTCsl M3yUeHHE KBAIPATHYHON (YHKIMH M €€ CBOMCTB, MOJCITHPYIOIIEH
PaBHOYCKOPEHHBIE MPOIECCHI.

Sagaumn

* BripaboTaTh YMEHHE BHITIOIHATH TOXICCTBEHHBIE TPEOOPA30BaHUA PALIIOHAIBHBIX BHIPAKECHHI.

» Pacmmpurh Ki1acc (QyHKOHWEA, CBOWCTBA M rpadUKd KOTOPBIX HM3BECTHBI YYAIMMCS; MPOIOJDKATH (hOPMUPOBAHHUE
NPEACTaBICHHN O TaKHUX (PYHIAMEHTAIBHBIX IOHATHAX MATEMATHUKH, KAKUMHU SBJITIOTCS TMOHATHA PyHKIHH, €€ 00JacTH
OIpeeIeHus, OrpaHHUEeHHOCTH. HempephIBHOCTH, HAaUOOJIBIIEr0 ¥ HAMMEHBIIIET0 3HAUYCHUH Ha 3aJaHHOM IIPOMEXKYTKE.

= BripaboTaTh YMEHHE BBINIOJIHATH HECIOXKHBIE MpeoOpa3oBanus BeipakeHUuN. Coepikammx KBaJApaTHBIN KOPEHb, U3YUHUTh
HOBYIO (DYHKIHIO y = /x .

» HaBecTr onpeaenéHHbBIN TOPSIIOK B MPEACTABICHUIX YUAIIUXCSA O JEHCTBUTENBHBIX (PallMOHAIBHBIX H HPPAIIMOHATIBHBIX )
YHCIIax

* BripaboTaTh yMEHHE BBIIOIHATH ACUCTBUSA HAJ CTETIEHAMH C JIIOOBIMH LIETIBIMU NTOKA3aTEIISIMH.

* BripaboTaTh yMEHHS pellIaTh KBAAPATHHIC YPABHEHUS M YPAaBHEHHUA, CBOJALIMECA K KBAAPATHBIM, U MPUMEHATh MX MPH
pEILIeHUH 3a/a4.

* BripaboTaTh yMEHHs pellaTh JMHEHHBIE W KBAJAPAaTHBIE HEPABEHCTBA C OJHOM TIEPEMEHHOW, TMO3HAKOMHUTHCS CO
CBOMCTBAMHM MOHOTOHHOCTH (DYHKIIUH.

[lanupyembie pe3yJibTaTbl 0CBOCHHS Y4eOHOr 0 npeamera «AJredpa-8»

[TporpamMma obecrneunuBaeT TOCTHKEHHE CIISAYIONIUX PE3YJIbTATOB OCBOSHHUA 00pa30BaTENIbHOM MPOTpaMMbl OCHOBHOTO 00ILIETO
o0Opa3oBaHusi:

Juunocmnvie pe3yirbmantvi.

o ®opMupoBaHHE OTBETCTBEHHOI'O OTHOIICHHS K YYSHHIO, TOTOBHOCTH K CAMOPA3BUTHIO M CaMOOOpPa30BaHUIO HA OCHOBE
MOTHBAIIAN K O0YUYEHHIO, OCO3HAHHOMY MOCTPOEHUIO MHANBUIYAITbHOM 00pa30BaTEIbHONW TPAEKTOPHUH C YIETOM
YCTOWYMBBIX IMO3HABATEIBHBIX HHTEPECOB, BEIOOPY MPOPUIBHOTO MAaTEMAaTHIECKOTO 00Pa30BaHMA.

° (DOpMI/IPOBaHI/le HECIIOCTHOIO MUPOBO33PCHUSA, COOTBCTCTBYIOLICTO COBPEMCHHOMY YPOBHIO PA3BUTHUA HAYKH.
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o DopMHUpOBAHKE KOMMYHHKATUBHON KOMIIETEHTHOCTH B y4eOHO-MCCIIEI0BATENBCKOMN, TBOPYECKON M APYTHX BHIAX
JESTETLHOCTH.

o YMeHHE SICHO, TOUHO, TPAMOTHO M3JIaraTh CBOM MBICIIM B YCTHON M MMCBMEHHON PEYH, IOHUMATh CMbIC/I IIOCTABJIEHHOM
331441, BBICTPAUBATh apryMEHTAINIO, TIPUBOIMTH IPUMEPBI U KOHTPIIPUMEPBI.

° KpI/ITI/IIIHOCTB MBINUICHUA, YMCHHUE PACIIO3HABATDH JIOTHYECKU HEKOPPEKTHBIC BLICKA3bIBAHUS, OTJIMYATh T'HIIOTC3Y OT (baKTa.
° eraTI/IBHOCTI) MBINUICHWs, THUIIUATUBY, HAXOOYHUBOCTE, dAKTUBHOCTL NIPHU PCHICHWH 3a4a4.

e YMeHHE KOHTPOJIMPOBATH MPOLICCC U PE3YyJIbTaT MaTeMaTUYECKON JICATEIIbHOCTH.

Memanpeomemmuuie pe3yibmameol:

o  DOpMHUPOBAHUE YHUBEPCATIBHBIX YUCOHBIX NCHCTBII (MO3HABATENBHBIX, PErYIATUBHBIX, KOMMYHHKATHBHBIX ),
o0ecneunBarOIMX OBIaACHUE KITFOUEBHIMIA KOMIIETEHIMAMU, COCTABIIAIOIMMA OCHOBY YMEHHS YUHUTHC.

o YMeHHE CaMOCTOSTENBHO MJIAaHUPOBAThH AJIbTEPHATUBHBIC MYTH JOCTHKEHHS LIeJIeH, 0CO3HAHHO BhIOMpaTh Hanboee
3 PeKTUBHBIC CITOCOOBI pEIICHUS yueOHbIX U MO3HABATEIIbHBIX 334a4.

e YMEHME OCYLIECTBIISTh KOHTPOJIb IO PE3YJIBTATY H MO COCO0Y ASHCTBUA HA YPOBHE NPOU3BOJIBHOTO BHUMAHUA U BHOCUTD
HEOOXOAMMBIE KOPPEKTHUBHI.

e YMeHUE aIeKBATHO OLIEHUBATH MPABUIBHOCTD WM OIIMOO0YHOCTH BHITIOJHEHU YUEOHOH 3a0auu, €€ OObEKTUBHYIO
TPYJHOCTH U COOCTBEHHBIE BO3MOXKHOCTH €€ PELLEHUA.

o Oco3HaHHOE BIIAJICHHE JIOTHYECKUMHE JEHCTBUAMH ONPEICIICHHUs TOHATUH, 0000IIERN, YCTAHOBIEHHS aHAJIOTHH,
Kaaccu(pUKALMK Ha OCHOBE CAMOCTOSTEIBHOTO BHIOOPA, OCHOBAHUIN U KPUTEPUEB, YCTAHOBJICHUSA POJNOBUAOBBIX CBSA3CH.

e YMeHHE yCTaHaBJIMBaTh NPUUYHUHHO-CIIEACTBEHHBIE CBS3H, CTPOUTH JIOTHIECKOES paccymﬂeHHe YMO3AKITIOUEHHE
(MHAYKTUBHOE, ICAYKTHBHOE M MO aHAJIOTHH) U BBIBOJBI

o YMeHue OpHEHTUPOBATHCSA B YUeOHUKE (HA Pa3BOPOTE, B OTJIABIICHUH, B YCIIOBHBIX 0003HAUEHHUSAX).
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o YMeHme onpenesnaTh ¥ GOPMHUPOBATH LEJb ASATEIBHOCTH HA YPOKE € MOMOILUBIO YUUTENA.
o YMeHue nporoBapuBaTh MOCIEA0BATETLHOCTD NIEHCTBUN HA YPOKE.

o YMeHue yuuThcs paboTarh Mo NPeJIOKEHHOMY YUUTEIEM TUIaHYy.

o YMeHue JienaTh BHIBOJBI B PE3yJIbTaTe COBMECTHOM padOThI KJacca U yUUTEIIA.

o YMeEHUE npeo6pa3013blBaTb UH(pOpMALKIO U3 OJTHON (bopMisI B IPYTYIO.

o YMeHue moapoOHO MepecKasbiBaTh HEOOIBIINE TEKCTHI.

e YMeHue cozgaBaTh, IPHUMCHATD H HpGO6p&30BBIBaTB 3HAaKOBO-CHMBOJIMYCCKHUE CPEACTBA, MOJICIIM U CXEMBI JJI PCHICHUS
y‘lC6HBIX 1 NMO3HABATCIbHBIX 3a1a4.

e YMEHHE OPraHM30BBIBATH YUEOHOE COTPYAHUUECTBO U COBMECTHYIO AEATEIBHOCTD C YUUTEIEM U CBEPCTHUKAMMU:
ONPENeNIATh LEJH, PACIPEACIATh (PYHKIMH U POJIM YYACTHUKOB, 00LIHE CrIOcoObl padoThl;

o Ymenue paboTaTh B rpyIIie: HAXOAUTH OOIIEE PElICHHE U pa3periaTh KOHQIMKTH HA OCHOBE COTJIACOBAHUS MO3ULIMN 1
ydueTa HHTEPECOB; CAyLIaTh nmapTHepa, (JoOpMyJIMpOBaTh, apryMEHTHPOBATh U OTCTAMBaTh CBOE MHEHHUE. OPOPMIIATL CBOM
MBICJIM B YCTHOW M MMCHhbMEHHOH (popMme, CiylmiaTh U IOHUMATh PeUb APYIHX;

o DopmMupoBaHUE U Pa3BUTHEC YUEOHOH U OONIENOIH30BATEILCKON KOMIIETEHTHOCTU B 00JIaCTH UCIIOJIb30BAHUS
nH}OPMAIMOHHO-KOMMYHHUKANMOHHBIX TexHoyorui (MK'T - komnerenTHoCTH).

« [lepBoHauasibHBIC TIPEICTABIICHUS 00 HICIX M O METO/IaX MAaTEMATHUKH KaK 00 YHUBEPCAJIbHOM f3bIKE HAYKH U TEXHUKH, O
CPEACTBE MOJCTMPOBAHUS ABJICHUM U ITPOLECCOB.

e YMeHHe BUIETh MATeMaTHYECKYIO 3a1ady B KOHTEKCTE IPOOIEMHON CUTYalMH B APYTHX AUCIHIUIHHAX, B OKPYKAKOLIEH
JKU3HM. " ‘ ’

e YMeHHE HaXOMUTh B PA3JIMIHBIX HCTOYHHUKAX HH(POPMAIIHIO, HEOOXOAMMYIO IJIs PEIICHU MaTeMaTHUECKUX PobiIeM, U
NPEACTABIISATh €€ B MOHATHOM (hopMe; MPUHUMATh PEIICHUE B YCIIOBUSAX HEMOMHONW U M30BITOUHOMN, TOUHOH H
BEPOATHOCTHON MH(POPMAIINH.
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* YMeHHE MOHAMATh M MCIONb30BATh MATEMaTHUECKHE CPECTBA HATIIAAHOCTH (DUCYHKH, UEPTEXKH, CXEMbI | JIP.) JUTs
UIUTIOCTPALUK, UHTEPIPETALNH, APTyMEHTALIMH.

o YMeHnue BbIIBUT'aTh T'MNOTE3bI IIPHU PECIUICHUH yqe6H1'>1x 3a4a4y U NOHUMaTh HGO6XOI[HMOCTb UX IMPOBCPKH.

* YMEHHE MPUMEHATH HHyKTUBHBIE U JIElyKTHBHBIE CIIOCOOBI PACCYIKACHUHN, BUAETh PA3IHUHbIE CTPATETHH PELLEHHS
3azmad.

o IloHuMaHue CymHOCTH aNTOPUTMUYECKHX IIPEANHCAHUN 1 yMEHUE AEHCTBOBATH B COOTBETCTBUMU C NPEUIOKEHHBIM
aJITOPUTMOM.

 YMEHHE CaMOCTOATENBHO CTABUTH IEJIH, BHIOUPATH M CO3ABATh AITOPHTMBI JUIS PEIICHAsS YIeOHBIX MATEMATHUECKUX
mpoOieMm.

 YMeHHE ITaHuPOBaTh U OCYIIECTBIISITh ACSTEbHOCTD, HAMPABJICHHYIO Ha PEIICHHE 3a1a4 UCCIIEN0BATENbCKOTO
Xapakrepa.

Ilpeomemmnsie pe3ynomameol:

« 1) Ymenne paborarh ¢ MaTeMaTHYECKUM TEKCTOM (CTPYKTYPHPOBAHHE, U3BJICUESHHE HEOBXOMMMOI MH(OPMAIHH), TOYHO U
IPAMOTHO BbIPAKATh CBOU MBIC/IM B YyCTHOW U MUCbMCHHON PEUM, NPUMEHSA MaTEMaTHUYECKYIO TEXHOJIOTUIO U CUMBOJIHUKY,
HMCTIONIb30BATh PA3IMYHBIC SI3BIKM MATEMATUKHU (CIIOBECHBIH, CHMBOITMYECKHH, rpadieckuii), 060CHOBBIBATh CYIKICHHS,
MPOBOMTH KJIACCU(PUKALIMIO, TOKA3BIBATh MATEMATHIECKUE YTBEPIKICHUSL,

o 2) Bnangenue 6a30BbIM TOHATHIHBIM aNapaToM: MMETh NPECTABICHNE O UHCIIE, BIAJICHHE CAMBOIBHBIM S36IKOM
anreOpbl, 3HAHUE SJIEMEHTAPHBIX (DYHKIHOHATBHBIX 3aBUCUMOCTEH, (DOPMUPOBAHHUE MPEICTABICHMIA O CTATHCTHUECKHX
3aKOHOMEPHOCTAX B PEATEHOM MEPE H O PasiMUHbIX COC06ax ux M3y4eHHUsl, 06 0COOEHHOCTAX BEIBOIOB U POTHO30B,
HOCSAIIMX BEPOSITHBIN XapakTep;

o 3) YMeHue BHINONHATH anrebpandyeckue npeoOpasoBaHmsl PAlMOHANLHBIX BRIPAKESHHUH, IPUMEHSTH UX 1A pelIeHus
y4eOHBIX MaTeMaTHIECKHUX 3a/1a4 U 33/1a4, BOSHHKAIOIHMX B CMEXKHBIX yUEOHBIX TTPEIMETaX;
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« 4) Ymenue nonp30BaThCs MaTeMaTHYECKUMK (POPMYITAMH M CAMOCTOSITETTEHO COCTABIISATH (DOPMYJIbI 3aBHCUMOCTEH MENKTY
BEJIMUMHAMU HA OCHOBE 00OOLIEHNS YACTHBIX CIIyYaeB M SKCIICPHUMEHTA,

 5) YMenue pemarh IMHEHHbIE ¥ KBAJAPATHBIC YPABHEHMUS M HEPABCHCTBA, & TAKXKE MPHBOJAUMBIE K HUM yPaBHEHHU,
HEPaBEHCTBA, CHCTEMbI, IPUMEHATH TPaMUeCKUe NPECTABICHUS Ul PELLCHHUS U HCCIICAOBAHMS YPABHEHMH, HEPABEHCTB,
CHCTEM; MMPUMEHATH TIOJYYCHHBIC YMEHHS [IJIs PELICHUA 3a1a4 U3 MaTEMaTUKH, CMEKHBIX MTPEIMETOB, MPAKTUKH;

e 0) OBnanenue cuCTEMOH (QyHKIMOHABHEIX TIOHATHH, (DYHKIHOHAIBHBIM SI3BIKOM M CHMBOJIMKOM, YMEHHE CTPOUTH
rpauky (pyHKIMH, OMICHIBATD UX CBOMCTBA, MCIIOJB30BATh (PYyHKIMOHAILHO-TPaUUECKUE TTPEICTABIICHHUS UL OMTMCAHUS
¥ aHAJIM3a MAaTEMAaTHYECKHUX 3a/1a4 U PEaTbHBIX 3aBUCHMOCTEH

 7) OBnazsennue OCHOBHBIMH CIIOCOOAMH IIPEICTABICHNS W aHAIM3a CTATHCTHYECKUX JaHHBIX, yMEHHE PEIaTh 3a1auH Ha
HaXO0XKJCHUE YaCTOTHl U BEPOATHOCTH CIYYaWHBIX COOBITHH;

e 8) VYMeHHE NPUMEHATH H3YYEHHBIE MOHATHS, PE3YJIbTAaThl K METOIB! TIPH PELICHUH 3a/1a4 U3 Pa3lIMuHbIX Pa3eNioB Kypca, B
TOM YHCJIC 32/1a4, HE CBOISALIMXCS K HENOCPEACTBEHHOMY IIPUMEHEHHUIO U3BECTHBIX aJITOPHTMOB.

Moayas «I'eomeTpusn»

Pabouas nmporpamma coctasneHa Ha ocHoBe Denepansaoro I'ocynaperBeHHOro cranaapra, IlpuMepHoi IporpaMMbl OCHOBHOTO
obutero o6pa3oBaHus 1Mo MateMaTuke U IIporpaMMbl OCHOBHOTO 001ero 06pa3oBanus MO reOMETPUH i 8 Kiacca «I eoMeTpusy»
aBTopoB JI.C. Aranacan,B.®.byry3os, C.b.Kanomnes, O.I" Ilo3usk, 1.1 .FOxuna Mocksa — [Ipocsemenue, 2016r.

Cornacuo zeficteyromemy basucnoMy yae6HOMY IUTaHy pabodasi mporpamMmma 1o reOMETPUH i 8 Kiiacca MpeyCMaTpHBaeT
o0yuenue B 00beMe 68 yacoB (2 yaca B HEZIETO), B TOM YKCIIE 5 KOHTPOJILHEIX paboT.

OcymecTBrenre npecTaBIeHHON pabodeil IporpaMMBbI MPEMONAraeT CIIONb30BAHME CIIEAYIOIIET0 YIeOHO-METOIUUECKOTO
KOMILJICKTA!




1) Aranacsn JI.C. T'eomerpus 7-9 /JI.C. Aranacss, B.® Byty30s.- , C.b.Kagomues, O.I" I1o3n1K, NN HOmuna .Mocksa:
«IIpocsemeruey, 2016r.

2) Artanacsu JI.C Usyuenue reomeTpuu B 7-9 Kiaccax: METOAUHUECKUE pexomeniauuy i yaurens/ .C. ATaHacsH,
B.® Byty308,J0.A I'naskoB — Mocksa: «IIpocsemenue, 2016r.

3) 3us b.I'. JlunakTHuecKue MaTepHalibl 10 reOMETPHH UL 8 knacca/— Mocksa: «IIpocsemmenuey», 2016r

I{enu n3y4aeMoro Kypca:

e pa3BHBATh MPOCTPAHCTBEHHOE MBILUICHHE H MATEMATHICCKYIO KyJILTYDY:

e YYHUTH SICHO U TOYHO M3J1araTh CBOU MBICIIH |

e (HOpPMHPOBATH KAYECTBA JINYHOCTH HEOOXONMMBIE UETIOBEKY B OBCEIHEBHO JKU3HH: YMEHHUE NIPEOI0ICBATh TPYAHOCTH,
JIOBOAMTH HAYATOE JEJIO JI0 KOHIIA,

e TIOMOYb IPUOBPECTH OIBIT HCCIICAOBATENBCKON PAOOTHI.

3ajjauun Kypca:

~HAYYHTh TOJIB30BATHCS TEOMETPMUYECKAM S3BIKOM JUIs ONMCAHHA MPE/IMETOB,

-HAYaTh W3yUEHHE MHOTOYTOJIBHAKOB ¥ UX CBOMCTB, HAYYMTh HAXOAUTH HX IIOIIA/H,

-BBeCTH TeopeMy Iludaropa ¥ HayduTh NPUMEHATH €€ IIPH PEIICHAN IPAMOYTOIBHEIX TPEYTOJIbHUKOB,

-BBECTH TPHTOHOMETPHYECKUE TIOHATHS CHHYC, KOCHHYC 1 TAaHTCHC YIJIa B IPAMOYTOJIBHOM TPEYTOJIbHUKE HAYUHTh

IPUMEHATH TH TIOHATHSA TIPH PEIIEHAN IPAMOYTOIbHBIX TPEYrONIbHUKOB,

e -BBECTH IIOHATHE MOAOO¥S M MPH3HAKK MOA00HA TPEYTOJIbHUKOB, HAYYMTh PEIIaTh 3a/1a91 Ha NpUMEHEHHE NPU3HAKOB
moao0us,

e O03HAKOMUTH C TOHATHMEM KacaTeJIbHOM K OKPY>KHOCTH.

ComeprkaHUuE Kypca reOMETPUH B 8 KJj1acce BKIIIOYAET CICAYIOIME TEMATHICCKHC OJIOKH:
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YMEHHE HaXOQUTh B PA3IMYHBIX HCTOYHUKAX HH(DOPMAITHIO, HEOOXOIUMYIO JIUISl PEIICHHUS MaTEMaTHUECKUX MPOOIeM,
NPEICTABIIATh €€ B MOHATHOU (popMe, MPUHUMATH PEIICHHUE B YCIOBHUIX HEMOJIHOW U MU30BITOUHOM, TOUHOU U
BEPOATHOCTHOM MH(POPMAITUH;

yMEHHEe MOHMUMAaTh U UCIIOIh30BaTh MaTEMaTHUECKUE CPEICTBA HANIAAHOCTH (TpaduKu, THarpaMMbl, TAOJIHIBI, CXEMBI U
Ap.) U1 WIDTFOCTPAIUH, HHTEPIPETAlUH, apTyMEHTAIHH,

YMEHHE BBIJIBUTATh TUIOTE3HI TIPU PEIICHUHN YUEOHBIX 3a7a4, TIOHUMATh HEOOXOAMMOCTb UX MPOBEPKHY,

YMEHHE TPUMEHSTh HHIYKTUBHBIE ¥ JI€TYKTUBHbBIE CITIOCOOBI pacCyKICHUM, BUETh Pa3IMYHbIEe CTPATETUH PEIICHUS 3a1ay;
MOHNUMAHUE CYIIHOCTU aITOPUTMUYECKUX MPEANACAHNN U YMEHUE NEACTBOBATH B COOTBETCTBUU C NPEJIOKEHHBIM
AITOPUTMOM;

YMEHHE CaMOCTOSATEJIFHO CTaBHTh IICJIH, BEIOMPATh U CO3AaBaTh AJITOPUTMBI JUIsl PEIICHUS Y4eOHBIX MAaTEMaTHIECKUAX
npoOieM;

YMEHHUE IJIAHUPOBATh U OCYIIECTBIIATH ACATEIPHOCTD, HAIIPABJIIEHHYIO HAa PELICHHUE 3a[a4 UCCIIEI0BATEILCKOr0 XapakTepa.

IIpenmeTHbBIE pe3yIbLTATHI:
Hcnonb30BaTh NpH PEIICHUH MAaTEMAaTUYECKHAX 33/1a4, MX 000CHOBAHUY U IIPOBEPKE HAMJAECHHOIO PEILIEHKS 3HAHUE O:

OTIpEICNICHUH TapajuiesiorpaMma, poMm06a, IpsMOYTOJIbHUKA, KBapaTa, UX CBOMCTBAaX U MPU3HAKAX;
OMPEIEIIEHUN TPANEUHU, JIEMEHTAX TPAINECLMK, TEOPEME O CPENHEN JIMHUK TPaIleluu,

OTPEJEIICHUH OKPY)KHOCTH, KPyra U UX dJIEMEHTOB;

TeopeMe 00 U3MEPEHHUH YIJIOB, CBI3aHHBIX C OKPYKHOCTBIO;

ONPEJEIEHUN U CBOMCTBAX KACATEIbHBIX K OKPY>KHOCTH, TEOPEME O PABEHCTBE JBYX KAacCaTEIbHbIX, IPOBEACHHBIX U3
OIHOM TOYKH,

ONPEIETICHUN BIIUCAHHOM U ONMMUCAHHON OKPY’KHOCTEH, UX CBOMCTBAX,

OTIPEICTICHUH TPUTOHOMETPHUECKHE (PYHKITUU OCTPOTO YIJia, OCHOBHBIX COOTHOIIEHHUN MEXIYy HUMU,;

NpUéMax PemIeHUs MPAMOYTOIBHBIX TPEYTOJIbHUKOB;

TPUTOHOMETpHUYECKUX PyHKIMAX yriioB ot 0 1o 180°;

TEOPEME KOCUHYCOB U TEOPEME CUHYCOB;

npuéMax PEIIeHHs MPOU3BOIBHBIX TPEYTOJIbHUKOB;

dhopmynax Ui IIOMAAN TPEYTOIbHAKA, MMapaJIeJIorpaMMa, TPATICIUH;

teopeme [Iudaropa.

[IpuMeHATH TPU3HAKHK W CBOWCTBA MapasuiesiorpaMMa, poMm6a, mpsMoyroibHUKa, KBaJpaTa Mpy PEIICHUH 3a/1a4;




O EIEEEEEEEE——————

1) YersipexyroapHUKHU-14 4.

2) Ilnomanp-14 4.

3) IlogoGHbIE TPpEyrOabHUKH- 19 .
4) OxpyxHOCTSH -17 u.

5) IloBTOpeHue-44.

PesyansTaThl ocBoenus npeamera «I'eomerpus» B 8 Kiacce
MaTeMaaneCKoe 00pa3oBaHue SBIIETCS 0053aTENbHOM W HEOTHEMJIEMON YaCThIO OOIIETO 00pa3oBaHus HA BCEX CTYMEHIX
mkosel. O0ydyeHne reOMETPUM B OCHOBHOM IIIKOJIE HAIPaBJIEHO Ha JOCTHIKEHUE CIICAYIONIUX PE3YIbTaTOB!

JIMYHOCTHBIMH Pe3yJIbTATAMU SBJISIFOTCS CJIEAYIOLIME KaueCTBa:
e HE3aBHUCHUMOCTb M KPUTUYHOCTH MBIIUICHUS,
e BOJISI M HACTOMYMBOCTD B JOCTHIKECHUH LETIH.

CpencTBoM TOCTHXKEHUSA 3TUX PE3YJIbTATOB SBJIAETCA:

e CHCTEMA 33[laHUi YUeOHUKOB,
IpeACTaBIcHHAsA B yueOHMKAX B IBHOM BHJI€ OpraHU3allisa MaTepyaa o IPUHIUIY MUHUMAKCA,

HCII0JIb30BAHUE COBOKYITHOCTH TCXHOJIOT Idfl, OpPHEHTHPOBAHHBIX HA PA3BUTHUE CAMOCTOATEIIbHOCTH U KDUTHYHOCTH
MBIIUICHUA. TEXHOJIOTHUA HpOGJICMHOFO arajiora, TEXHOJIOT U NPOAYKTABHOI'O UTCHUA, TCXHOJIOTUS OLICHUBAHUA.

MeTal'lpeIlMeTHbIMl/I pesyJbTaraMu ABJIAKOTCS.
NEPBOHAYAJIBHBIC IIPEACTABIICHUA 00 HACAX U O MeTOI[aX MATEMATUKH KaK YHHBCPCAJIbHOM SISBIKC HAayKH U TCXHHUKH,

Cp€ACTBE MOACITUPOBAHUA SIBJICHUU U IIpoIECCOB,
YMCHHEC BUJACTh MATEMATUYCCKYIO 3a4a9y B KOHTCKCTC HpO6J’ICMHOﬁ CUTyalluyu B APYTUX JUCLAIUINHAX, B orcpyxcaromeﬁ

JKU3HU,




e

 pelaTh NPOCTEHINNE 3a1a91 Ha TPANELHIO,

* HaxOIHUTb TPAKyCHYIO MEPY YIJIOB, CBSI3aHHBIX C OKPY)KHOCTBIO, YCTAHABJIMBATE X PABEHCTBO,

 TNPUMEHATH CBOMCTBA KACATENbHBIX K OKPY>KHOCTH IPH PEICHHUH 3213,

e PEIIAaTh 33Ja4YM Ha BIIMCAHHYIO M OIHCAHHYIO OKPYKHOCT,

* BBINOJIHATE OCHOBHBIE FEOMETPUYCCKHIE MOCTPOESHHS C MIOMOLIBO IIUPKYJIS U JTUHEHKH,

* HaxOIUTh 3HAYCHUS TPUTOHOMETPHICCKUX (YHKIHI OCTPOrO yriia 4epe3 CTOPOHHI MPAMOYTOIBHOTO TPEYTrOJIbHHUKA;

¢ TPHUMCHATH COOTHOIICHUS MEXy TPMIOHOMETPHICCKUMH (DYHKIUAMY IPU PEIIECHAN 3a/1a4; B JACTHOCTH, 110 3HAYECHHUIO
OZIHOW U3 (PYHKIMI HAXOJUTh 3HAYEHHS BCEX OCTAIBHBIX;

 peUIaTh NPAMOYTOIbHBIEC TPEYTOIbHUKH,

* CBOAHUTH PabOTy C TPHIOHOMETPHYECKMMH (QYHKIUAMH yrioB ot 0 1o 180° k CJIy4arO OCTPBIX YIJIOB;

* TPUMCHATH TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB IIPH PEIICHHUH 3a1aY,

* peIIaTh IPOM3BOJIBHBIE TPEYTOJLHUKH;

¢ HaxOIWTh IUIOLIAH TPEYTOJbHUKOB, HapaIeI0rPaAMMOB, TPAIICIHIA;

e NPHMEHATH TeopeMy IIndaropa npu pemennn 3amay;

* HaxOJMTh POCTCUIIINE FEOMETPHYECKHE BEPOATHOCTH,

* HaXOIUTb PEIICHUS KU3HEHHBIX) (KOMIIETEHTHOCTHBIX) 33124, B KOTOPHIX MCIIONB3YIOTCS MATEMATHUECKIE CPEJIICTBA,;

e CO3/1aBaTh NPOAYKT (PE3YNIbTAT IIPOSKTHON AESTENBHOCTH), JUISl H3YUEHHS M OMMCAHUS KOTOPOI'0 MCTIOIb3YIOTCS

MaTeMaTUYICCKUE CPEACTBA.
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IHosicHUTeJbLHAA 3allHCKA

PaGouas nporpamMma yueGHOTo IpefiMeTa « MareMaTikay COCTaBjIeHa Ha OCHOBAaHUH [TprMepHO#t ¥ aBTOPCKOM IPOTPaMMBl
OCHOBHOTO 06mIero o6pasoBanus o Matematuke IIporpammsr Anrebpa. I'eomerpus 7-9 KIacchl.

Monayab «Aaredpa»

IIporpamMma COOTBETCTBYeT y4eOHuKy «Anrebpa 8 » A.I'. Mopaxosud A 061e00pa30BaTENBHEIX YUpexaeHud — M.
Mguemosuna, 2020r./ 1 oGecrieuena yue6HO-METOUYECKIM KOMILTEKTOM «AJrebpa » AT, Mopaxosuu. (M.: Maemosuna 2020

T )

CofepXaHue POrpaMMbl HAMPABIEHO Ha OCBOCHHE YJAIMMFCS 3HAHMH, yMEHUH 1 HABBIKOB Ha 0a30BOM YpOBHE, 4TO
COOTBETCTBYET 00Pa30BaTEIbHOM NPOrpaMMe IIKOJIBL.

OHa BKJIIOYAET BCe TEMBI, IPeLyCMOTPEHHEIE (eiepalbHEIM KOMIIOHEHTOM I'OCYIapCTBEHHOTO 00pa3oBaTelbHOrO CTaH/apTa
OCHOBHOTO 06ILEro 06pa3soBaHus IO MaTEMATHKe H aBTOPCKOH MPOrpaMMoi y4eOHOro Kypca.

JlanHas yueOHas IporpaMMa OpUEHTHPOBAHA Ha yJaluxcs 8 kacca U peai3yeTcs Ha OCHOBE yueOHO-METOJUIECKOTO

KOMITJIEKTA:

A.T. Mopnxosuu AnreGpa 8 xiacc. B nByx wactsax. U.1: VueOHUK 115 061e06pa3oBaTeNbHBIX yUpexaeHuil.— M.: MaeMo3uHa,
2020;

A.T'. Mopakosrd Anrebpa 8 kiacc. B 1Byx 4acTsx. Y.: 3aqayHuK A1 001e00pa3oBaTeIbHBIX YIPEKACHUM. — M.: MueMo31Ha,
2020;

JLA. Anexcarnposa Anre6pa CamoctosiTensHbIe paboTs! 8 kiace. — M.: MHeMo3HHa, 2019;

A.T. Mopxosuy, E.E. TynsuurckasAnreGpa 8 kiacc. KontponbHble paboTsl. — M.: Muemo3uHa, 2020;

JI1.O. lennmeBa Anrebpa 8 kaacc. TeMaTHdecKkre TECThI M 3a4€ThI. — M.: MuemosuHa, 2020;

PaGoueii IporpaMMoii IpeTyCMOTPEHO [IPOBEeIeHHE 8 KOHTPOIBHBIX PaboT.

ITporpaMmoii IpeyCMOTPEHO NPOBEIEHHE CaMOCTOATENIBHBIX U TECTOBBIX paGoT, HapaBJIEHHBIX Ha 06paboTKy cocoGoB
peIleHus C LeJIbI0 KOHTPOIIS 3HAaHUH ¥ yMEHHUH U NprOOpETEHHUSI IPEIMETHBIX KOMIIETEHIIUH.



[leJbE0 H3ydeHHs: Kypea aireGpbl B 8 KJacce SIBJISIeTCsl M3yYeHHe KBAaAPATHUHOH (yHKIMH M €€ CBOMCTB, MOJCITHUPYIOMEH
PaBHOYCKOPEHHBIE TIPOIIECCHI.

3agaun

* BrpaboTaTh YMEHHE BHIIOJHSATH TOXKACCTBEHHBIE TPE0OPa30BAHMA PALMOHAIBHBIX BBIPAXKCHHH.

* Pacmmputh Kiacc (QyHKImHA, CBOWCTBA M TrpadMKH KOTOPBIX HM3BECTHBI YYaIlUMCA; MPOIOJDKHTH dbopmupoBaHue
IpeICTABIEHAN O TaKuX (PYHIAMEHTATBHBIX TOHATHAX MATEMATHKH, KAKUMH SBJIAIOTCA MOHATHS byHKIHH, €€ 0bnacTu
OIpeieNIeHNs, OTPaHUYEHHOCTH. HenpepsiBHOCTH, HAMOOMBIIEr0 M HAMMEHBUIETO 3HAYCHUH Ha 33/JaHHOM IPOMEKY TKE.

= BripaboTaTh yMEHHE BHINONHATE HECIOXKHBIE Peobpasosanys BeIpaxkeHui. Comepkalux KBaJPATHBIA KOPEHb, H3YIHTh
HOBYIO (DYHKIHIO y = /X .

= HagecTu OIpeAeISHHBIN MOPAIOK B MIPEICTABICHHSX YUALUXCS O NEHCTBUTENBHBIX (PALMOHATBHBIX 1 UPPAIMOHAIIBHBIX )
yuciIax

* BripaboTaTh yMEHHUE BHINOJIHATH ACHCTBUSA HAJl CTENEHAMH C JIIOOBIMH IIEJIBIMU TTOKA3ATEIIAMH.

* BrpipaboTaTh yMEHHS pellaTh KBaJAPaTHBIC YPAaBHEHMs M yPaBHEHWs, CBOJSIIMECS K KBAJAPATHBIM, U NPUMEHATE UX TIPU
pEIIeHUH 3a1a4.

= BrpipaboTaTh YMEHHA pellaTh JIMHEHHbIE M KBaJAPATHbIC HEPABEHCTBA C OJHOM NEPEMEHHOH; IO3HAKOMHUTBCS CO
CBOMCTBAMH MOHOTOHHOCTH (DyHKIIUH.

[InanupyemMble pe3yJibTaThl 0CBOCHHsI Y4eGHOro npeamera «Asrebpa-8»

[Iporpamma o6ecIeurBaeT JOCTHKEHHE CIIE/IIOIIUX PE3YIbTATOB OCBOCHHs 00Pa30BaTENbHOM NPOrpaMMbl OCHOBHOIO O0IIEro
0o0paszoBaHus:

Juunocmmueoie pe3yiomantvl.

« DOpMHUpPOBAHHNE OTBETCTBEHHOIO OTHONIEHHS K YUESHHIO, FOTOBHOCTH K CAMOPA3BUTHIO U CaMOO0Pa30BAHMIO HA OCHOBE
MOTHBAIHMHU K 00YUEHHIO, OCO3HAHHOMY TIOCTPOCHHUIO MHMBHIYaIbHOM 00pa30BaTe/IbHON TPACKTOPHH € yUETOM
YCTOWUMBBIX MO3HABATENBHBIX HHTEPECOB, BHIOOPY MPOGMUILHOTO MAaTEMATHYECKOrO 00pa3oBaHus.

o ®DOpMHPOBAHHUE LETOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKH.



—

DopMUPOBAHNE KOMMYHHKATHBHON KOMIIETEHTHOCTH B Y4€0HO-HCCIIEIOBATENBCKOM, TBOPUECKOH M APYTUX BUIAX
JEATEIBHOCTH.

YMEHHE SCHO, TOUHO, TPAMOTHO M3J1araTh CBOM MbICIIM B yCTHOW U IHCbMEHHOM PEUH, MOHMMATh CMBICIT TOCTABICHHOM
33J]a4M, BHICTPAUBATh ApI'YMEHTALUIO, IPUBOJAUTE IIPUMEPBI U KOHTPIIPUMEPBI.

KpI/ITI/I‘lHOCTB MBINUIEHUA, YMEHUE PACIIO3HABATh JIOTHUECKU HEKOPPCKTHLIC BbICKA3bIBAHUS, OTJIIMYATL T'HIIOTE3Y OT CbaKTa.
eraTI/IBHOCTB MBIILICHAA, MTHUIIUATUBY, HAXOAYHUBOCTD, AKTUBHOCTD IPH PCIICHHH 3a4a4.

Ymenune KOHTPOJIMPOBATH NPOLECC U PE3YJIbTAT MaTeMaTHYECKON NEATEIIbHOCTH.

Memanpeomemmoie pe3yibmamol:

DOpMHUPOBAHKE YHUBEPCATBHBIX YUeOHBIX ACHCTBUMH (IIO3HABATEIIbHBIX, PEIYIATUBHBIX, KOMMYHHKATUBHBIX ),
00€eCIeUnBAOIIMX OBJIalCHUE KITFOUEBBIMU KOMIIETEHUMAMM, COCTaBJISIFOIIMMHA OCHOBY YMEHHUS YUYUTHCA.

YMeHHE caMOCTOSTEIBHO [UTAHHPOBATh ANbTEPHATUBHBIE Iy TH AOCTHIKCHHS LieJIeH, 0CO3HAHHO BhIOMpaTh Hanboree
3 peKTUBHBIC CITOCOOBI PEIICHU YUeOHbIX U IIO3HABATCIbHBIX 3a4a4.

YMEHUE OCYLIECTBIIATh KOHTPOJIb M0 PE3YJIBTATY U MO Cnoco0y ACHCTBUS HA YPOBHE TPOM3BOJILHOIO BHUMAHHUA 1 BHOCUTD
HEOOXO0IMMBIE KOPPEKTHUBHI.

YMeHHe aieKBaTHO OLEHUBATh MPABUILHOCTb MM OIIMOOYHOCTS BHITIOTHEHN:A YueOHOM 3anaun, ee 00bEKTHBHYIO
TPYJHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€ PELICHMS.

OCO3HaHHOE BJIaJ€HHE JIOTMUECKAMH JIEHCTBHAME ONPENEIECHUS MOHITHH, 0000ILEHUs, YyCTaHOBJICHHS aHAJIOTHH,
xaccu(pMKalMy Ha OCHOBE CaMOCTOSTEILHOTO BIOOpA, OCHOBAHUY U KPUTEPHEB, YCTAHOBIICHUSA POJIOBUIOBBIX CBSI3CH.

YMeHue yCTaHABIIMBATh MPHUUMHHO-CIIEICTBEHHBIE CBA3H, CTPOMTD JIOTHYECKOE PACCYIKACHHUE, YMO3AKITIOYCHNE
(MHAYKTUBHOE, JEJyKTUBHOE U 110 aHAJIOTHH) U BBIBOIbI

YMeHHEe OpHEHTHPOBATHCA B ydeOHMKe (Ha Pa3BOPOTE, B OIVIABICHUH, B YCIOBHBIX 0003HAYEHHUSIX).



« YMmenue onpeaenaTs U (POPMUPOBATE LEJb AESTETbHOCTH HA YPOKE ¢ TIOMOLIBIO yIHUTCILA.
« YMeHHe NporoBapuBaTh MOCIEI0BATETLHOCT ACHCTBIUH Ha YPOKE.

o YMeHue yuuThCs paboTaTh M0 NPEATIOKEHHOMY YUMTEIIEM TIAHY.

« YMeHHe JIeaTh BBIBOJIbI B PE3yJIbTaTe COBMECTHOM pabOThI Ki1acca U yUUTEIs.

« VMenue npeoOpasoBbBaTh HHOOPMALKIO U3 OTHON q)opMisI B JPYTYIO.

« YMeHme noApoOHO nepeckasbiBaTh HEOOIBIINE TEKCTHI.

« YMeHwHe co3aaBarh, NPUMEHSATH U HpGO6p&30BBIBaTI> 3HAKOBO-CHUMBOJIMUECKHE CPECTBA, MOJIEJIA H CXCMBI JUT pelicHuA
y‘ICGHbIX " NMO3HaBATECJILHBIX 3a4a4.

« VMeHHe OpraHu30BbIBaTh Y4eOHOE COTPYAHMUECTBO H COBMECTHYIO ACATEIBHOCTh C YUHTCICM 1 CBEPCTHUKAMHU!
ONPEIENAT 1K, PACTIPEAEATh (PYHKIHMH U POJIM yHaCTHAKOB, obmue crnocoObl padoThl;

« VYMmenue paboTaTh B rpyIie: HAXOAUTh O0IIEE PELICHUE U Pa3pelaTh KOH(IIMKTHI Ha OCHOBE COrTIACOBAHMS MO3HLIMH 1
ydeTa HHTEPECcOB; CTyLIaTh NapTHepa; GopMyIMpoBaTh, apryMEHTHPOBATh 1 OTCTaMBAThH CBOC MHCHHC. oopMIIATH CBOM
MBIC/IU B YCTHOM M MUCbMEHHOHU (popme, CirymiaTh ¥ MOHMMATh peib ApYrux,

« (DopMupOBaHME U Pa3BUTHE yUEOHOU U 06LIENONb30BATEIECKOM KOMIETEHTHOCTU B 00JIACTH UCIIOJB30BAHMUS
WH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOMUH (UKT - KOMIIETEHTHOCTH).

° HCpBOHa‘-IaJIbHI:IC NnpeacTaBJICHUS 00 uaesx ¥ 0 METOAaX MaTeMAaTHUKH KaK 00 YHUBEPCAJIBHOM SA3BIKC HAYKHU U TCXHUKH, O
CPEACTBEC MOACTIMPOBAHUA SIBJICHUM 1 PO ECCOB.

o YMeHue BUIETh MaTeMaTHIECKYIO 3a/1a4y B KOHTCKCTE POOIEMHOMN CUTYalHH B APYTAX AMCLAILIMHAX, B OKpY KaroIen
JKU3HH. : ‘

« YMeHHe HAXOIUTh B PA3THYHBIX HCTOUHMKAX HH(POPMAIIHIO, HEOOXOAUMYIO VISl PEIICHHA MaTeMaTHICCKIX npobsieM, 1
NpeACTaBJIATh €€ B NOHATHOM (popMme; MPUHUMATh PEIICHUES B yCIIOBUAX HETOJIHOW ¥ W30BITOYHOM, TOUHOHN H
BEPOSITHOCTHON MH(POPMALHH.



YMeHHe MOHUMATh U UCTIOB30BaTh MAaTEMATHYECKHUE CPEACTBA HATJIATHOCTH (PUCYHKH, UEPTEIKH, CXEMBI U JIP.) VIS
WUTKOCTPALIMU, UHTEPIPETALINU, aPTYMEHTALMH.

Ymenue BbIIBUT'aTh TMIIOTE3bI IPU PCIICHUHU y‘le6HBIX 3aJda4 Y1 TIOHHUMATb HGO6XOHI/IMOCT}> X MpOBEPKH.

YMmeHue NpUMCHATH HHAYKTUBHBIC U ACAYKTHUBHBIC CITOCOOBI paccy;w:{eHHﬁ, BHICTD PA3JIMUHBIC CTPATCTHUH PCIICHHUA
3aJa4.

IloHuMaHue CYITHOCTU AITOPUTMHUYCCKHUX TIPETUCAHHIM 1 YMEHUE IEHCTBOBATH B COOTBETCTBUH C MPEIIOKEHHBIM
AJITOPUTMOM.

YMeHne caMoCTOSITEIbHO CTaBUTh ey, BbI6I/IpaTI> H CO3aaBaTh AJITOPUTMBI HJIs PCILICHUA yqe6Hbe MaATEMATHUYCCKUX
npoOem.

YMeHue nIaHupoBaTh M OCYIIECTBIATH JeATETHPHOCTD, HANIPABJICHHYIO HAa PEIIEHHUE 331a9 UCCIIEI0BATEIBCKOTO
Xapakrepa.

Ipeomemnmnsie pe3yivmamesi:

1) Ymenne paGoraTh ¢ MaTEMaTHUYECKUM TEKCTOM (CTPYKTYpPHUPOBAHKE, U3BJIEUEHIE HEOOX0AUMOM HHPOPMAIIHHK ), TOYHO M
rPaMOTHO BbIPAXKaTh CBOU MBIC/IA B YCTHOW U MHUCbMEHHON peYr, IPUMEHSISI MATEMATHUYECKYIO TEXHOJIOTHIO U CUMBOJIMKY,
UCIIONb30BATh PA3JIMYHBIC A3BIKM MATEMATHKH (CIIOBECHBIH, CHMBOJIMUECKIN, rpaduueckuii), 000CHOBBIBATH CYIKICHHS,
MPOBOAUTH KIACCU(DPUKALIMIO, TOKA3BIBATh MATEMATUYCCKUE YTBEPIKICHHUS,

2) Bnanenue 6a30BbIM MOHATHHHBIM aMapaTOM: UMETh TIPEACTABICHHE O YKMCIIE, BIIAJEHHE CUMBOJIBHBIM SI3BIKOM
anreOpsl, 3HAHUE SJIEMEHTAPHBIX (PYHKIIMOHATIBHBIX 3aBUCUMOCTEH, (POPMUPOBAHUE TIPEICTABJICHUN O CTATUCTHUECKUX
3aKOHOMEPHOCTAX B PEATbHOM MEPE M O PA3INUYHbIX CIOCO6aX MX M3YyUeHHs, 06 0COOEHHOCTSIX BHIBOJOB M MPOTHO30B,
HOCSILIUX BEPOATHBIA XapaKTep;

3) YMeHue BbIIONHATH anrebpandyeckue npeoOpa3soBaHusl PAIIMOHATIBHBIX BHIPAXKESHUH, NPUMEHSTh UX TSl PEIICHHS
y4eOHBIX MaTeMaTHUECKNX 3a/1a4 U 33]1a4, BOSHUKAIOIIUX B CMEXKHBIX YUeOHBIX TPeaIMETaX;



o 4) YMeHHe nonb30BaThC MaTEMaTHYECKUMHK (DOPMYITAMHU W CAMOCTOSATEIIEHO COCTABIIATH (DOPMYJIBI 3aBHCUMOCTER MEKILY
BEJIMYMHAMU HA OCHOBE 0O0OIIEHMS YACTHBIX CIy4aeB U dKCIIEPUMEHTA,

o 5) YMenue pemarh JJMHEWHbIE U KBAIPATHHIE YPABHEHMS U HEPABEHCTBA, a TAKXKE NPUBOAMMbIC K HUM YPABHCHUS,
HEPAaBEHCTBA, CUCTEMBI; IPUMEHSATH IpauueCKUe NMPEACTABICHUS UL PELICHUS U UCCIICI0OBAHNS YPABHEHHH, HEPABCHCTB,
CUCTEM; TIPUMEHSTH TIOJIYYCHHBIE YMEHUS [IJIs PELIEHUS 3aa4 U3 MaTEMATHUKH, CMEXHBIX IIPEIMETOB, l'IpaKTI/IKI/I

o 6) OBanenue cucTeMoi (byHKuHOHaJILHBIX TIOHSATHUH, (byHKunonaJILHLIM SI3BIKOM U CUMBOJIMKOM, YMEHHUE CTPOUTH
rpaduku (PyHKIUMA, ONMCHIBATH UX CBOWCTBA, MCITOJIb30BaTh (DYHKIIMOHAIEHO-TPadUUeCKUe NPEACTABIEHH Ul OITMCAHKS
M aHaJTW3a MAaTEMaTHYECKUX 3a4a4 U PEaIbHBIX 3aBUCUMOCTEN;

° 7) OBJIaJICHI/Ie OCHOBHBIMH CITOCOOaMH NPEACTABJICHUA U aHAJIN3a CTATUCTAYECKUX MAaHHBIX; YMEHHUE PCIATh 3a/ia4M HA
HaxOXACHUC YaCTOThI 1 BEPOATHOCTH CIIy‘IﬂﬁHHX COGLITHﬁ;

° 8) Ymenue MIPUMEHATH U3YUCHHBIC ITOHATHUSA, PE3YJIbTAaThl U METOIBI TTPU PEIIECHUH 3a/1a4 U3 Pa3JIMYHBbIX Pa3aCyIOB KypcCd, B
TOM 4HCJIC 3a1a4, HC CBOIMIIMXCS K HCITOCPEACTBCHHOMY NPUMECHCHHIO U3BECTHBIX AJITOPHUTMOB.

Moayas «I'eomerpus»

Pabouas nporpamma cocrasjieHa Ha ocHOoBe DenepansHoro ['ocymapcTBeHHOro cranaapra, I IpuMepHoit mporpaMmMbl OCHOBHOI'O
o0mero o6pa3oBanus 10 MareMaruke 1 IIporpaMmMel OCHOBHOTO 00II[ero 00pa30BaHus MO reOMeTpHH Tl 8 kinacca «l'eoMeTpusy
aBTopoB JI.C. Aranacsan,B.® Byrysos, C.b.Kanomues, O.I".Ilosusak, 1.W.JOaura Mocksa — IIpocsemenue, 2016r.

CornacHo aeiicTByromemMy basucHomy yueOGHOMY IUTaHy pabodas mporpaMMa o reoMeTpHH I 8 Kilacca NpeyCMaTpuBaeT
oOyuenne B 06beme 68 yacos (2 yaca B HEJIEIIO), B TOM YHCJIE€ 5 KOHTPOJIBHBIX padoT.

OcyIiecTBIeHHE TPEICTABICHHOM pabodeii mporpaMMBbl TPEANOIaraeT UCIOIb30BaHHE CIEAYIOIIEr0 y4eOHO-METOIMIECKOTO
KOMIUIEKTA:



1) Aranacsn JI.C. Teometpus 7-9 /J1.C. Aranacsu, B.® Byrysos.- , C.b.Kagomues, DI Ilozusak, 1.1 JOauna .Mocksa:
«IIpocsemenuey, 2016r.

2) Aranacsu JI.C 3y4enne reomeTpun B 7-9 Kjaccax: METOANYECKHE PEKOMCHAMH A1 yuutens/ .C. AranacsH,
B.®.Byry308,J0.A I'maskos — Mocksa: «IIpocsemenuey, 2016r.

3) 3uB b.I'. J[uaaKkTHyecKie MaTEPHAIE 110 TeoMeTprH s 8 kinacca/— Mocksa: «ITpocBemienuey, 2016r

Ilem 3yyaeMoro Kypcea.

pa3BUBATh MPOCTPAHCTBEHHOE MBIIIJICHHE M MAaTeMaTHIECKYIO KYJIbTYPY,

YUYUTH SICHO ¥ TOYHO MU3J1araTh CBOM MBICIH |

¢opMHpOBATH KAUeCTBA JTMIHOCTH HEOOXOIMMBIE YENIOBEKY B OBCEIHEBHOM JKU3HU: YMEHHUC IPEOOICBATE TPYAHOCTH,
JIOBOJUTH HAYaTOE /IO JO KOHIA;

IIOMOYb NTPUOOPECTH ONBIT HCCIIEAOBATEBCKOM PabOTHI.

3amaun Kypca:

-HAYYHUTh MOJIb30BATHCS TEOMETPHUECCKIM S3BIKOM JIJIsI ONIMCAHUSA MPEJMETOB,

-HAYaTh U3y4EeHHE MHOTOYTOJIbHUKOB U MX CBOMCTB, HAYYHUTh HAXOJUTh MX ILIOMIA/IH,

-BBECTH TeopeMy Iludaropa ¥ Hay4UTh IPUMEHATH €€ NIPU PELIEHUH NPAMOYTOJIbHBIX TPEYTOJIPHUKOB,

-BBECTH TPHTOHOMETPHYECKHE MOHATHS CHHYC, KOCHHYC M TAHTCHC yIJIa B IPAMOYTOJIbHOM TPCYrOJIbHUKE HAYYHTD
IPUMEHATH STH NOHATHS MPU PEIICHUH IPAMOYTOJIBHBIX TPEYTOJIbHUKOB,

-BBECTH MOHSATHE TO00MS ¥ NPU3HAKM 1101001 TPEYTOJIbHUKOB, HAyYHMTh PEINATh 3a1a4M Ha MPUMCHCHHE IIPH3HAKOB
oI00uS;

03HAKOMHTB C ITOHATHEM KacaTeJIbHON K OKPY KHOCTH.

CopepxaHue Kypca reOMETPUH B 8 KJ1acce BKJIKOYAET CIAEAYIONMNE TEMATHYCCKUAE OJIOKHU:



S ———

yMEHHE HaXOAUTh B PA3IMUHBIX HCTOYHMKAX HHPOPMALIMIO, HEOOXOAMMYIO I PEIICHHS MaTeMaTHYECKHX MPOOIIEM,
IPECTABIIATH €€ B IOHATHOM ()OpMe, IPUHUMATH PELICHHE B YCIOBHAX HETIOMHOM U M30BITOYHOM, TOYHOW H
BEPOATHOCTHOM MH(OpMaLUY;

yMEHHE MOHMMATh ¥ HCIOIb30BaTh MATEMATHYECKHME CPEICTBA HATJIAAHOCTH (TPadUKy, AMArpaMMBl, TAOJHIIbL, CXEMBI 1
JIp.) JUTS WIDTFOCTPAIMK, HHTEPIIPETALIAY, apTyMEHTALNH,

YMEHHE BBIIBUTaTh THIIOTE3BI IIPH PEMICHUH YUCSOHBIX 3a/1a4, IOHUMATh HEOOXOMMOCTh UX IPOBEPKH,

YMEHHE IIPUMEHSTh HHAYKTUBHBIC W IEAYKTUBHBIE CIIOCOOBI PACCYKICHUM, BUIETh PA3/IMYHBIC CTPATCTHH PEIICHHS 3a11aq
MTOHMMaHHUE CYIIHOCTH aJITOPUTMHUYECKUX MPEANUCAHNI U YMEHUE NE€ACTBOBATH B COOTBETCTBHH C MPEATI0KECHHBIM
aJIrOPUTMOM;

YMEHHE CaMOCTOSTENILHO CTABUTH IIE€JIH, BHIOUPATh M CO3aBaTh AJITOPUTMBI I PEIIECHNSA y4eOHBIX MATEMATHYCCKIX
npooiieM;

yYMEHHE TUIAaHHUPOBATh U OCYIIECTBIISITH ACATEIEHOCTD, HAPABIICHHYIO HA PEIICHHME 33124 HCCIICI0BATEIbCKOTO XapakTepa.

IIpenmMeTHbBIE pe3yJIbTATHI:
Hcronp30Bath MpH PEIIEHHHA MAaTEMAaTHYCCKUX 3a/1a4, MX 000CHOBAHUM U IIPOBEPKE HANJIECHHOrO PEIICHUS 3HAHUE O:

OIpeAecHIH MapajieiorpaMmma, poM0a, mpsAMOYTrOJIbHUKA, KBAaAPaTa, MX CBOMCTBAX U MPU3HAKAX;
OTIPEICIICHUH TPAICITUH; AJIEMEHTAX TPANEIUK;, TEOPEME O CPEAHEN JIMHUU TPATICIIH,

OTIPENIETICHUH OKPY)KHOCTH, KPyra ¥ UX 3JIEMEHTOB;

TeopeMe 00 M3MEPEHUH YIJIOB, CBSI3aHHBIX C OKPYIKHOCTBIO;

OIPEICTICHUH M CBOMCTBAX KacaTeIbHBIX K OKPY>KHOCTHU; TEOPEME O PABEHCTBE JABYX KaCaTC/IbHBIX, IIPOBEACHHBIX U3
OJTHOU TOYKH,

OTIPEICIICHUH BIIMCAHHOW M ONMMMCAHHOM OKPYKHOCTEM, UX CBOMCTBAX,

OIpeeICHHH TPUTOHOMETPHUECKHE (PYHKIIMKA OCTPOTO yriia, OCHOBHBIX COOTHOLICHHM MEXKIY HUMHM,

MpUEMAX PEIICHUSA MPAMOYTOJIBHBIX TPEYTOJIbHUKOB;

TPUTrOHOMETpHYECKUX PyHKImAX yryioB oT 0 7o 180°;

TEOpEME KOCUHYCOB M TEOPEME CHHYCOB;

npuémMax peIeHus NPOU3BOJIbHBIX TPEYTOJIbHUKOB;

dbopmynax i IONaau TPEYTroJbHUKA, TapaJljIeiorpaMMa, Tpaneluu,

teopeme [Iudaropa.

[TpumMeHATh MPHU3HAKK U CBOMCTBA MapajuieorpaMmma, poMm0a, NpsAMOYyTroJIbHUKA, KBaJpaTa IPH PEIICHUH 3a/1a4,



1) YetbipexyronbHUKu-14 4.

2) Inomans-14 .

3) ITopoGHbIe TPEYroNbHUKH- 19 4.
4) Okpy>HOCTb -17 4.

5) IloBTOpeHue-44.

Pe3yabTaThl ocBoeHust npeavera «'eomerpus» B 8 Kiacce

MaTeMaTqucxoe o6pa3oBaHue SBJIAETCS 00513aTETFHON M HEOTHEMIICMOH YaCThIO 0011ero 00pa3oBaHus Ha BCEX CTYNEHAX
mkosbl. OGydeHre reOMETPHH B OCHOBHOM IIKOJIE HAMPABJICHO HA AOCTHIKEHUE CIICIYIOMMX PE3yIIbTATOB.
JIMYHOCTHBLIMH Pe3yJIbTATAMMU SBJIIFOTCS CIEAYIOUINE KaueCTBa:

e HE3aBUCHUMOCTH M KDUTUYHOCTH MBILIUICHHS

e BOJIA M HACTOMUYMBOCTH B JTIOCTHIKEHUU LIEIIH.
CpeIcTBOM JAOCTIKEHUS ITUX PE3YIBTATOB SBJIACTCA!

e cCHCTEMa 3aJaHHi Y4COHHUKOB;

o TPEACTABIICHHAS B yueOHHKAX B IBHOM BHJI€ OpPraHM3alisd MaTepHalla 1o NpUHINIY MUHMMAKCA,

« JWCIIOJb30BAHUE COBOKYIHOCTH TEXHOJIOTUH, OPUEHTUPOBAHHBIX HA PA3BUTHE CAMOCTOSTEIPHOCTH M KPHTHYHOCTH

MBIIIICHUS . TEXHOJIOTHA NPOOIEMHOr0 THAIOra, TEXHOIOTUS MPOAYKTHBHOIO YTCHHS, TCXHOIOIUsA OUCHUBAHNA.

MeTanpenmeTHban pe3yJbTaramMmu SABJISAIOTCA.
e IICPBOHAYAJIBHBIC NMPEACTABICHHA 00 uaesax u o MGTOI[aX MAaTEMATUKU KaK YHHBEPCAJIIBHOM ﬂBI:-IKe HayKH U TCXHUKH,

CpeACTBE MOACTTUPOBAHUS SIBJICHUM U IIPOLECCOB,
e YMCHHC BHACTh MATEMATUYCCKYIO 3a1a4y B KOHTCKCTC IIpO6J'IeMHOI/I CHUTyallu B APYIrux JUCHUNIIINHAX, B OKp}/)KaIOH.[eI/I

JKU3ZHU,



e peIaTh MPOCTEHINE 3a4a4M HA TPAIELHIO,

e HAXOIHUTh I'PATYCHYIO MEPY YIJIOB, CBA3AHHBIX C OKPY)KHOCTBIO; YCTAHABIMBATH X PABCHCTBO,

e TPHMEHATH CBOMCTBA KAaCATEJIbHBIX K OKPY>KHOCTH IIPH PEIICHUH 3a1aY;

e peIIaTh 3a7a4X HA BIIMCAHHYIO U OMUCAHHYIO OKPY>KHOCTB;

e BBIIOJIHATH OCHOBHBIE T€OMETPHUCCKUE TIOCTPOCHUS C TIOMOIIBIO LIUPKYJIA U JINHEUKH,

e HAXOJWTh 3HAYCHHUSI TPUTOHOMETPUUICCKUX (PYHKIMI OCTPOrO yriia 4epe3 CTOPOHBI NPSIMOYTOJIBHOTO TPEYTOJIbHUKA,

e. NPHUMEHATH COOTHOIIEHHUS MEXIY TPUTOHOMETPHUECKUMHY (DYHKIUSAMHY IIPHA PENIEHHH 33]1a4; B YaCTHOCTH, MO 3HAYCHHUIO
OJHOM M3 (PyHKITHH HAXOAUTHh 3HAUECHUS BCEX OCTAIIBHBIX;

e pEIIaTh MPSAMOYTOJIbHBIE TPEYTOJIbHUKY,

e CBOIMTH PaboTy ¢ TpUroHOMEeTpHYeCKUMHE (pyHKIMsAMH yraoB oT 0 1o 180° k cimyyaro OCTPHIX yIJIOB;

e MPHMEHATH TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB IIPU PELICHHH 3a/1a4,

e pEmIaTh MPOU3BOJIBHBIE TPEYTOJIbHUKY,

e HAXOJHUTH IIOMIATN TPEYTOJFHUKOB, TAPAJUIEIONPAMMOB, TPANlELU;

« npuMeHaTh Teopemy Iludaropa mpu pemenuu 3anad;

e HAXOJUTh MPOCTEHUIIINE TEOMETPUUECKHUE BEPOATHOCTH,

e HAXOJWTh PEIICHHUS GKA3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 33/1a4, B KOTOPBIX UCIIOIL3YIOTCA MaTEMAaTHYCCKUE CPE/ICTBA,

e CO3JaBaTh MPOAYKT (Pe3yabTaT MPOCKTHOW NEATEILHOCTH), IJI U3yUEHHs U ONIMCAaHKUs] KOTOPOTO MCIOIb3YIOTCS
MaTEMaTUYECKUE CPEACTBA.
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HOHCHHTQJILHEIH 3alluCcKa

Moayas «AureGpay

IIporpamma COOTBETCTBYeT yyeGHUKY «Anre6pa 9» A.T. Mopnxosuy msg 061e06pa3oBaTe s HEX Yapexnenuii — M. Muemosuna
2019r./ u o6ecnievena Y4eOHO-MeTonnuecKmm KOMIIeKTOM «Anre6pa » A.I' » Mopnkosuy, (M.: Muemosuna 2019 r.).

Conepxanue TIPOTPaMMEI HaNPaBIIEHO Ha OCBOEHEIE YHaIllUMHUCS 3HAHHH, yMeHuif HABEIKOB Ha 6230BOM ypoBHe, uTo COOTBETCTByeT
00pa3oBaTensHO} IIpOrpaMMe MIKOJIELL.
Ona Bximouaer pee TEMBL, IIPpelyCMOTpeHHEIe dbenepansumM KOMIIOHEHTOM rocynapcrsentoro o6pa3oBaTensHOro CTaHzmapra

AT. Mopzkosuy, E.E. TyJ'IB‘-II/IHCKaﬂAJII‘e6pa 9 xacc. KonTponsusre paboTsL. — M.: Muemosuna, 2019;
JLO. llernmena Anre6pa 9 knace. Tematudeckue Tectr; Y 3aY€TEL — M.: MHeMo3HHa, 2019;
Pa6oyeii IIPOrpaMMoif IIPEAYCMOTpeHO mpoBefenwe 8 KOHTDPOJIBHEIX pa6or.

Ob6mas XapaKTepHCTHKA yyeGHoro npeamera
Hemn o6y4enmns MaTeMatunke B 0b1meo6pazoBaTesHOi HIKOJIE ompenensrorcs ee POIBIO B pasBuTHU 06mecry p LEJIOM ¥
bopmupopanny JIMTHOCTH K&XKIOr0 OTAEIBHOLO YeJI0BeKa.
Hcropuueckn CTIOXHMIUCh JBE CTOPOHEI Ha3HaYeHUsT MareMaTmyeckoro 00pa3oBaHus: IIpaKTHYeCKas, CBs3aHmHas c Co3maHueM p



IIpakTryeckas MONE3HOCTh MAaTEMAaTHKH OOYCIIOBJIEHA TEM, YTO €€ MPEAMETOM SBJIAIOTCS (PyHAAMEHTAILHBIE CTPYKTYPBl PEaTbHOT
MHpa: MPOCTPAHCTBEHHBIE ()OPMBI U KOJTMYECTBEHHBIC OTHOMICHHS — OT IMPOCTEHINUX, YCBAMBAEMBIX B HEIOCPEICTBEHHOM OIIBIT
JOJICH, 10 TOCTATOYHO CJIOKHBIX, HEOOXOMUMBIX [UISl Pa3BUTHS HAYYHBIX M TEXHOJIOTHUECKUX HIeH. Be3 KOHKPETHEIX MaTEMaTHUECKH
3HAHWM 3aTPYJHEHO NOHMMAHHE NMPUHIUIIOB YCTPOWCTBA M WCIIOJIB30BAHUSA COBPEMEHHON TEXHMKH, BOCHPHUATHEC HAYy4YHBIX 3HAHUI
BOCIIPUATHE W HWHTEPHpPETAlMs DPa3sHOOOPAa3HON COIMaNbHON, 3KOHOMHYECKOH, MOMMTHYECKON wH(popMarmu, Maao3(pQheKTHBH
[IOBCEIHEBHAS TMPAKTHYECKass HEATENBHOCTh. KakqoMy 4YenoBeKy B CBOEH J>KM3HH IPHUXOIUTCS BBHIMOIHATH JAOCTATOYHO CIIOMKHEI
pacyeTsl, MOJb30BATLCA OOIEYNOTPEOUTENBHON BBIYUCIUTEIBHON TEXHUKOW, HAXOAWTh B CIPABOYHUKAX W IMPUMEHSTH HYXKHEI
(opmyIIBI, BaKETh IPAKTHYECKUMH IPHEMAMU T€OMETPHYECKUX U3MEPEHUH M IOCTPOCHUH, YHTATh HHPOPMAIMIO, TIPEACTABICHHYIO
BH/IE TabnuL, auarpaMm, rpadMKoB, IIOHMMATh BEPOSTHOCTHBINM XapakTep CIIydaiHBIX COOBITHH, COCTABIIATh HECIIOIKHbIE ANTOPUTMBI |
Ap.

B xone npenonasanus anre6psl B 9 kinacce, paboTsl Hax (GOPMUPOBAHKMEM Y YUALIMXCS YHUBEPCATBHBIX YUeOHBIX AeHCTBHI cremye
oOpamatk BHMMaHHE HAa TO, YTOOBI OHHM OBJIQJEBAIM YMEHHSAMH OOLIEydeGHOrO XapakTepa, Pa3sHOOOPA3HBIMH CHOCOOaM
JEATEITbHOCTH, TPUOOPETAIIH OIIBIT:

* IUJIAaHUPOBAHMSI W OCYIIECTBICHHMs aQJITOPUTMUYECKOW JAEATEIBPHOCTH, BBITIOJHEHHS 3aJaHHBIX W KOHCTPYMPOBAHHS HOBBI
AIITOPUTMOB;

* penreHus pasHOOOPasHBIX KJIACCOB 33a4 U3 Pa3IMYHbBIX Pa3/esioB Kypca, B TOM YKCHIE 3a1a4, TPeOyIOMUX MOMCKa IyTH B CII0c060
pEIICHUS;

* HCCJICTOBATEIIbCKOM NEATENIbHOCTH, Pa3BUTHS UCH, IPOBEACHHUS SKCIIEPUMEHTOB, 0000IIEHH S, IOCTAHOBKH
1 (popMyIHpOBaHHKs HOBBIX 337134,

* SICHOTO, TOYHOI'O, TPAMOTHOTO M3JIOXKEHMSI CBOMX MBICIIEH B YCTHOM M MHUCHMEHHOM (hopMe, HMCHOIB30BAHMS PA3IMUYHBIX S3BIKO
MAaTEMaTHKHA (CIIOBECHOTO, CUMBOJIMYECKOTO, rpaduueckoro), cBOGOIHOr0 IEPEXOAa ¢ OJHOIO A3bIKA HAa JPYroM s HIOCTAIIH
UHTEPIPETALMA, APIYMEHTALUH U TI0KA3aTeIbCTBA,

* IPOBEJICHUS TOKA3aTEIbHBIX PACCYKIECHUNA, apryMEHTAIIUH, BEIABHKCHHUS THIIOTE3 M MX 000CHOBAHUS,

* [IOVMICKA, CHCTEMAaTU3al1K, aHAJIn3a U KilacCupHUKaImyu HHPOPMAIIUHI, HCIIOIb30BAHMS PA3HOOOPa3HBIX
MH(DOPMAIMOHHEIX HCTOYHHKOB, BKIIFOYAst Y4EOHYIO B CIPABOYHYIO JIUTEPATyPy, COBPEMEHHBIE HH(POPMALHOHHbIE TEXHOIOTHHL.

Iesm u 3aga4n n3yueHuns ajaredpol.

Ha ocuoBanmm TpeGopanuii ['ocynapcTBEHHOrO 06pa30BATENFHOTO CTAaHAAPTa B COAEPIKAHHMHM IPEIINOIAracTci pPealnu3oBaT
aKTyaJpHBIC 'B HACTOSIICC BPEMS KOMIIETEHTHOCTHBIM, JWYHOCTHO OPHUEHTUPOBAHHBIM, MESITEIBHOCTHBIA IOAXOJBI, KOTOPBI
OIPEIEIAIOT 3aa4H 00y YeHHSI:

® C(OpMUPOBATH NMPAKTUYECKHE HABBIKH BHIMOJHEHHS YCTHBIX, MMCHMEHHBIX, HHCTPYMEHTAJLHBIX BEIYUCICHUH, PA3BUTH BHIUHC

JIUTEIBHYIO KYJIBTYPY;



® OBJIAACTh CHMBOJIMYECKHM S3BIKOM aireOpsl, BeIpaboTaTh (hOpMabHO-OTIEPATUBHBIEC anreOpanueckue YMEHHS W HAyYHThC
INPUMEHATD UX K PEIICHUIO MAaTEMAaTHYECKUX U HEMAaTeMaTHUECKHX 3a/1a4;

® WU3YyYHTh CBOMCTBA W TrpauKH OIEMEHTApHBIX (YHKIHH, HAYYHTHCS HCIOJIB30BaTh (DYHKIHOHAIBHO-TPapUIECKH
IIPEACTABIICHUA Ul ONTMCAHUS M aHAJIN3a PEATbHBIX 3aBUCUMOCTENM;

® pPasBUTh JIOTHYECKOE MBINUIEHHE M pPe€Yb — YMEHHS JIOTHYECKA OOOCHOBBIBATH CYXICHHS, IPOBOJUTh HECIOXKHBI

CHUCTCMATH3allMy, MPUBOAUTh IPHUMEPHl M KOHTPIPHUMEPHI, HCIOIH30BATh PA3JIUYHBIC SI3BIKA MAaTEMAaTHKH (CIIOBECHBIL

CUMBOJIMYECKUH, TpadUUeCcKuii) [T WLTIOCTPALIMK, HHTEPIIPETAIMHN, apI'yMEHTALIMH U JOKA3aTeILCTBA,;

e chOpMHPOBAaTh NPEACTABICHHS 00 W3yYaeMbIX MOHATHSIX M METOAaX KAaK BaKHEMIIMX CPEACTBAX MAaTeMaTHYECKOT

MOZEMPOBAHUS PEATHHBIX MPOIECCOB U SIBJICHHIA.

OOy4yeHue MareMaTHKe SIBJISCTCS BaXKHEWIINEH COCTABISIONIEM OCHOBHOrO OOIIEro 00pa3oBaHUS W INPHU3BAHO Pa3BUBAT
JIOTHUYECKOE MBIIIJICHHE M MaTEMaTUYECKYyI0 HHTYHMIMIO YYaluxcs, O0OECHEUMTh OBJIAJICHUE YYAIIMMHCS YMEHUSMH B DPEIICHU
Pa3IMYHBIX IPAKTUYECKUX U MEKIIPEAMETHBIX 3a7a4. MartemaTuka BXOIHUT B NMPEAMETHYIO 00yIacTh «MaTeMaThka U MH(OPMATHKA)
OOyuenne MaTeMaTMke B OCHOBHOM IIKOJIE HAMpPAaBIEHO HA JOCTHIXKEHWE CIEAYIOIIUX WeJIei: Pa3BUTHE JIMYHOCTH IIKOJILHHK
CpPEACTBAMH MaTEMaTHKH, IIOATOTOBKA €ro K MPOJOJDKEHUIO OOyUeHHs M K camMOpeaiM3alldd B COBPeMEHHOM oOmecTBe. M3ydeHu
anreOpsl B 9 kacce Ha 6a30BOM YPOBHE HANPaBICHO HA JOCTHIKEHHUE CIIENYIOIIMX LENIEH:

1. B nanpaenenuu 1u4HOCMHOZ0 PA3GUMUA:

* pa3BUTHE JIOTUYECKOr0 U KDUTHYECKOTO MBILIUICHHS, KYJbTYPhl PEYH, CIOCOOHOCTHA K YMCTBEHHOMY 3KCIIEPHMEHTY,

* (opMHpOBaHHE Yy yYAIIUXCS WHTEIUIEKTYAIbHOM YECTHOCTH M OOBEKTHBHOCTH, CHOCOOHOCTH K MPEOAOTEHHMIO MBICTHTEIBHBI
CTEPEOTUIIOB, BHITEKAIOITUX M3 OOBIACHHOTO OIIBITA,

* BOCIHMTAHHE KA4Ye€CTB JIMYHOCTH, OOECHEUMBAIONIUX COIHAIBHYID MOOWJIBHOCTH, CIIOCOOHOCTh MHPHHHUMAaTh CaMOCTOSTEIIBHEI
pelIeHus;

* (hOpMHUpOBaHUE KAYECTB MBIILICHUS, HEOOXOAUMBIX [UIS aanTaldl B COBPEMEHHOM MH(OPMAIMOHHOM OOIIECTBE;

* pa3BUTHE UHTEPECA K MATEMATHUYECKOMY TBOPUECTBY U MATEMATHUYECKHUX CITOCOOHOCTEMN.
2. B memanpeomemmnom nHanpaeieHuu:

* (hopMUpOBaHUE NPEICTABICHUI O MareMaTHKE KaK Y4acTH OOIIEUYEIOBEUYECKOH KYJIBTYPHI, O 3HAUUMOCTH MAaTEMATHKA B Pa3BUTH
[UBUJIM3ALMHI U COBPEMEHHOTO OOIIECTBA,;

* pa3BUTHE INPEICTABICHUI O MaTeMaTWKe Kak (popMe OMMCaHMsI U METOJIE IO3HAHMS JCHCTBUTEIILHOCTH, CO3/IaHHE YCIIOBHH U1
npno6peTeHHﬂ IIEPBOHAYAIBHOTO OMBITA MATEMATHYECKOTO MOIETMPOBAHUS,

* ¢opmupoBaHHE OOLIMX CIIOCOOOB HHTEUIEKTYAIbHOM IEATENBHOCTH, XAPAKTEPHBIX U MATEMATHKH M SABJISIOIIMXCS OCHOBO]

NO3HABATEJIbHOM KYJIbTYPBI, 3HAYUMOU IJIA Pa3IMUHbBIX Chep YEIOBEUECKOM AESITEIEHOCTH.
3. B npeomemnom nHanpaenenuu:



* OBJIAJICHHE MATEMATHYCCKUMHE 3HAHUSMHU U YMEHHAMHM, HEOOXOJMMBIMHU IS IIPOJOKEHHA OOyUEHHMs B CTAPILUCH IIKOJIC MU HHBI
001e00pa30BaTEeNbHBIX YUPEIKACHUAX, U3YUCHHUS CMEKHBIX TUCIUILUIHH, IPUMEHEHUA B IOBCEIHEBHOM JKHU3HMU,

« cosmande (QyHAaMeHTa JUIs MareMaTH4YeCKOrO pPa3BUTHA, (POPMUPOBAHMS MEXaHU3MOB MBIIUICHUSA, XapaKTEPHBIX M
MaTEMaTHUYECKOM ACATECIbHOCTH.

Monayns «I'eomerpusi»

PaGouasi mporpamMmMa OpPHEHTHPOBAHA HAa yYeOHWK Ui 0O0IE00pasOBaTeNbHBIX yupexaeHud «['eomerpus 7-9» JI.C
Artanacsaa, B.®. Byrysosa, C.bKanomuesa m np.; yue6. mis obuweobpasoar. Yupexaenaii /JI.C.Aranacsn u ap.-13usn
M.:IIpocsemenue, 2018.

YueGHbIH HpOIecC OPHEHTHPOBAH HA: PALMOHAIBHOE COYETAHHE YCTHBIX M IMCHMEHHBIX BHJIOB PabOTHI Kak NPU H3Y4EHH
TEOPHH, TaK U NPH PELICHAM 337a4; cOaTaHCHPOBAHHOE COUETAHME TPAAUIHOHHBIX M HOBBIX METOAOB OOYYCHHUS, ONTHMHU3HPOBAHHO
NPUMEHEHHE OOBACHUTEILHO-M/UTIOCTPATUBHBIX M 3BPUCTHYECKMX METOJOB; HCIIOJIb30BAHUE COBPEMEHHBIX TEXHHUYCCKUX CPEACT

00y4eHus.

IIpeo6nanaromieii GopMoii TEKYIIETO KOHTPOJISI BBICTYAET MUChMEHHBIN (TECTHI, CAMOCTOSATEIBHBIE 1 KOHTPOJIbHBIE paboThI)
YCTHBIHN OIIPOC.

JIns peanu3auy yueGHOM IIpOrpaMMBl MCTIONB3YETCS y4eOHO-MeTOAHYeCKHil KOMILIEKT, BKIFOYAIOIIHINA:

1. Teomerpuss. 7 — 9 xmaccsl: yuebHuk mia obmeobpasoBarenbubix yupexaennit / JI.C. Aranacsan, B.®. Bytysos, Cl
Kanomues, D.I'. ITozuak, U.W. IOauna. — M.: [Ipcemenue, 2017.

2. Menbuukoea H.B., 3axaposa I.A. JlunakTiueckue MaTepuansl o reomerpun. 9 xiace / Mensaukosa H.b., 3axaposa I'./
M.: U3narenscTBo «OK3ameny, 2018.

3. Mumenko T.M. I'eometpus. Temaruueckue tectsl. 9 kiacce / T.M. Mumenxo, A.Jl. biankos. — M.: [Ipocsermenue, 2016.

4. Atanacsu J1.C. Teomerpus. PaGouas terpanp. 9 xiacc / J.C. Artanacsn, B.®. Byrysos, 10.A. I'maskos, L.W. 1Oquna. - M
[Tpocemenue, 2016. _

5. Aranacsia JI.C. U3yuenue reomerpuu B 7 — 9 knaccax: nocobue st yautersi — M.: IIpocsemenne, 20158



3apaum o0yueHus:
-M3y4UTh IOHATUS BEKTOPA, JBUIKECHHS,

-pacIIMpUTh MOHATHE TPEYTOJIbHUKA, OKPY>KHOCTH U KPYTra,

-Pa3BUTh NIPOCTPAHCTBCHHBIC NMPEACTABJICHUA U I/I306pa?:I/IT€JII:HI:Ie YMCHHA, OCBOUTH OCHOBHBIC (I)aKTBI M MCTOABI INITaHUMECTPHUH,
IMO3HAKOMHTBCA C IIpOCTCfIIHPIMPI IMPOCTPaHCTBCHHBIMH TECJIaMHU U UX CBOﬁCTBaMH;

-OBJIAICTh CHUMBOJIMYECKHUM S3bIKOM MAaTEMATHUKH, BBIpa6OTaTI: (bOpMaJII)HO-OHepaTI/IBHBIe MaTeMaTU4YCCKUC YMCHHUA H HAYYATHCA
IIPHUMCHATHE UX K PEIICHUIO TCOMETPHYECCKUX 3a1a4,

~C(hOpMHUPOBATH NMPEACTABICHAS 00 U3y4aEMBIX MOHATHAX M METOAAX KAK BAKHEHIIMX CPEACTBAX MATEMATHIECKOTO MOJENUPOBAHUS
PCAILHBIX IPOLECCOB U ABJICHUM.

JIMYHOCTHDIE, MeTanpeAMeTHBIE, PeAMETHbIE Pe3yJIbTaThl 0CBOEHHUS IPeIMeTa FeoOMeTpHsI

IIporpamma obecreunBaeT JOCTIDKEHHE CIISAYIOIHX PE3YIILTATOB OCBOEHHUS 0Opa30BaTeNLHON MPOrpaMMBl OCHOBHOTO 06IIero

oOpazoBaHHS:

JIHYHOCTHBIE:

1. (hopMHpOBaHME OTBETCTBEHHOIO OTHOIIEHUS K YIEHHIO, FOTOBHOCTH H CIIOCOOHOCTH OOYYAIOIIMXCS K CaMOPa3BUTHUIO U
CaMOOOPAa30BAHMIO HA OCHOBE MOTHBAINY K OOYICHHIO U IIO3HAHHUIO, BEIOODPY NabHEHIIEro 06pa3oBaHus Ha 6a3e OPHECHTHPOBKI
B MUpe Npodeccuii U TpodecCHOHATBHBIX IPEAIIOYTEH N, OCO3HAHHOMY TOCTPOEHMIO MHANBHIyaIbHON 00pa30BaTeIbHOM
TPACKTOPHUH C YUETOM YCTOMYMBBIX II03HABATEILHBIX HHTEPECOB;

2. bOpMHPOBAHHUE MENOCTHOIO MEPOBO33PEHHUSI, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAyKHU U OOIIeCTBEHHOM
MPAKTHKH,

3. (hopMHpOBaHHE KOMMYHHKATHBHOM KOMIIETEHTHOCTH B OOLIEHHH U COTPYIHAYECTBE CO CBEPCTHUKAMH, CTapILINMHU ¥ MJTAAIITAMH
B 00pa30BaTEIIbHOM, OOLIECTBEHHO MOJIE3HOH, YueOHO-HUCCIIeN0BATENHCKOM, TBOPYECKOM U IPYTHX BHAAX JAEATEIBHOCTH,

4. YMEHHE ACHO, TOYHO, TPAMOTHO HM3J1araTb CBOM MBICIIM B YCTHOM M IIMCBMEHHOM peUH, MOHUMATh CMBICIT TOCTABJIEHHOM 3a/1a4H,
BBICTPANBaTh apryMEHTalUIO, IPUBOJUTH IPUMEPH] U KOHTPIIPHUMEDHI;

5. KPUTHYHOCTb MBIIUIEHHUs, yMEHUE PACTIO3HABATH JIOTMYECKHM HEKOPPEKTHBIE BHICKA3bIBaHU, OTJIMYATh THIIOTE3Y OT (PakTa;



6.
7.
8.

KPCaTUBHOCTDH MBILUICHUS, HHUIIMATHUBY, HAXOAUUBOCTD, AKTUBHOCTD IIPH PEIICHUH T€OMETPUUYCCKUX 32134,
YMEHHE KOHTPOJIMPOBATh MPOLECC U PE3YNIbTAT YUeOHOM MaTeMaTHUECKOM NEATENBHOCTH,
CIOCOOHOCTH K SMOIMOHATILHOMY BOCIPUSATHIO MaTEMATHYECKUX 0OBEKTOB, 3314, PEIIEHUH, PacCy KICHHIL;

MeTanpeaMeTHbIE:

L.

10.
11.

12.

13,

YMEHUE CaMOCTOATENILHO IUIAHUPOBATh AJIbTEPHATUBHEIC ITYTH JOCTYDKEHUS LENEH, OCO3HAHHO BHIOMpaTh Hanbosee

3¢ dexTHBHBIE CLIOCOOBI peleH s YYeOHBIX U O3HABATEIBHBIX 3314,

YMEHHME OCYIIECTBIIATh KOHTPOJIb 10 PE3YJIBTATY U IO €IOCO0Y ACHCTBUA HA YPOBHE IIPOM3BOJILHOIO BHUMAHUSA M BHOCHTH
HEOOXOIUMBIE KOPPEKTHBEI,

YMCHHE aICKBaTHO OLICHUBATh MPABUIIHOCTh WJIA OLIMOOYHOCTD BBIIIOJIHEHUS YUeOHOM 3a/1auu, €& 0OBEKTHBHYIO TPYIHOCTh U
COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHHS,

OCO3HAaHHOE BIAJICHUE JIOTHYCCKUMHM JEACTBUAMM OIIPEAEICHUS MIOHATHIA, 0000IIEHNs, YCTAHOBJICHUS aHAJIOTH,
KIacch()UKaluy Ha OCHOBE CaMOCTOATEIEHOTO BbIOOPA OCHOBAHMIA M KPUTEPHEB, YCTAHOBJICHHS POIOBHIOBBIX CBSI3CIA;

YMEHHUC yCTaHABIUBATh NPUYNHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKOE PACCYXKIACHHUE, YMO3AKTIOUeHHE (HHIYKTHBHOE,
JEAYKTHBHOE U IO aHAJIOTHH ) U BHIBOJIBL,

YMEHHE CO3/1aBaTh, IPUMEHATH ¥ NPE0OPa30OBLIBATh 3HAKOBO-CHMBOJIMUECKHE CPEICTBA, MOJEIH M CXEMBI 71 PELICHUS
y4eOHBIX U MTO3HABATENILHBIX 33/1aY;

YMEHHE OPTaHU30BBIBATh y4€0HOE COTPYIHUYECTBO H COBMECTHYIO JACATEIBLHOCTD C YUUTENIEM M CBEPCTHUKAMMU: OTPEIEIIATH
LIeJIH, PacTpeesaTh PYHKIMM U PO YYACTHUKOB, O0II#e CiocoObl paboThl;, yMeHHe paboTaTh B TPYIIE; HAXOAUTH 00mmee
peIIeHHe U pasperarh KOH(IUKTE Ha OCHOBE COTTIACOBAHHS MO3UIMIA U y4ETa MHTEPECOB; CITyINATh NAPTHEPA;, (OPMYITHPOBATH
apryMEHTHPOBATh U OTCTAUBATh CBOE MHEHHE;

(opmupoBanue 1 pasBuTHE y4eOHOI U 0OLIEIOIB30BATENBCKOM KOMIIETEHTHOCTH B 0GIACTH HCIOIB30BAHMS HH(BOPMALOHHO-
KOMMYHHUKaIMOHHBIX TexHOonoru (MK T-koMmereHTHOCTH),

NICPBOHAYAIBHBIC TIPEACTABIIEHHS 00 UAEAX U O METO/IaX MAaTSMATHKU KaK 00 YHUBEPCAILHOM S3bIKE HAyKH U TEXHUKH, O
CPEACTBE MOJIETMPOBAHHS ABICHHHN H IPOLECCOB;

YMCHHE BUCTh MATEMATUIECKYIO 3a/1a4y B KOHTEKCTE MPOOIEMHON CUTyalluH B APYTHX MTUCIMINIMHAX, B OKPYKAOIIEH KHU3HHY,
YMEHHE HAXOUTh B Pa3ITMYHBIX MCTOYHMKAX MH(OPMAIHIO, HEOOXOIMMYIO IS PELIEHUS] MATEMATHYECKUX ITPOOIeM, 1
IPECTABIIATH €€ B IIOHSATHON (DOPME; MPHHUMATH PELIICHAE B YCIOBHSAX HEMOJHON W U30BITOYHOM, TOUHON U BEPOATHOCTHOM
uH(pOpMauu;

yMEHUE [IOHUMATh H UCIIONIb30BaTh MAaTEMATHYECKUE CPEACTBA HATIAAHOCTH (PUCYHKH, YEPTEHKH, CXEMBI M JIP.) IS
WUTIOCTPALMK, HHTEPIPETALUU, APTyMEHTALIHH,

YMEHUE BBIIBUTATH TUNIOTE3bI NIPH PEIICHAH YYEOHBIX 3a1a4 U [TIOHUMATh HEOOXOJMMOCTh UX IPOBEPKH,



14. yMEHHE NPUMEHATh MHIYKTUBHbIE M ICIyKTHBHBIE CIOCOOBI PACCY KICHHMM, BUICTh PA3/IMYHBIC CTPATCIMH PELMICHHUS 3a1a4,

15. IOHAMAaHHE CYIMHOCTH aJITOPUTMHYECKUX TPESIANHCAHUI U YMEHUE NEHCTBOBATH B COOTBETCTBUU C IPEIUIOKEHHBIM aJIrOPHTMOM

16. yMEHHME CaMOCTOATENIbHO CTABUTH LEJH, BHIOGHPATh ¥ CO3/[aBaTh aITOPUTMEI [UTS PEIICHHs YIeOHbIX MATEMATHIECKAX NIPOOIIeM;

17. yMEHME IIAHUPOBATh U OCYINECTBIIATH ASSATEIPHOCTD, HAIPABJICHHYIO Ha PEIICHHE 33124 UCCIIEI0BATENbCKOIO XapaKTepa,
npeaMeTHbIE:

1.

OBJIajicHue GA30BBIM TOHSATHITHBIM aIIapaToOM MO OCHOBHBIM Pas3jiefiaM COACPIKAHHUS, IIPEACTaBICHAE 00 OCHOBHBIX H3y4aeMbIX
HOHATHAX (YHCIIO, FTeOMETPHYECKas (PUrypa, BEKTOp, KOOPAUHATHI ) KAK BAKHEHIIMX MATEMATHICCKUX MOJETIAX, MO3BOJIAFOMINX
OIUCHIBATh M U3Y9aTh PEATbHbIE IIPOIIECCHI U SIBJICHHUS,

yMeHue paboTarth ¢ FeOMETPHYECKIM TEKCTOM (aHATM3MPOBATh, U3BJICKaTh HEOOXOAUMYIO HH(OPMALHIO), TOYHO U
IPaMOTHO BBIPA’KaTh CBOM MBICIIM B YCTHOM M MICHMEHHOM peUM ¢ IPUMEHEHMEM MATeMaTHYECKON TEPMHUHOJIOTHH M CUMBOJIHKI
HCIIOJIb30BATh PA3IUUYHbIE A3BIKA MATEMATHKH, IPOBOJUTH KIACCH(UKAIMH, TJOTHYECKHE 000CHOBAHNS, OKA3aTebCTBA
MaTEMaTHYECKUAX YTBEPKIACHUH;

OBJIaJICHHE HABBIKAMHU YCTHBIX, TACbMEHHBIX, MHCTPYMEHTAIbHBIX BEIYUCIICHUH,

OBJIA/ICHUE T€OMETPHYECKUM SI3BIKOM, YMEHHE UCIIOIB30BATh €r0 I OIMCAHMS IIPEIMETOB OKPYIKAIOIETO MUPa, PAa3BUTH
IPOCTPAHCTBEHHEIX MPEACTABICHHHN 1 M300Pa3UTENBHBIX YMEHHIA, PHOOPETEHNE HABBIKOB TE€OMETPUIECKUX IIOCTPOCHHI;
YCBOGHHE CHCTEMATHUECKUX 3HAHHUH O TUIOCKHX (Urypax v MX CBOMCTBAX, a TAKOKE HA HATJISIHOM YPOBHE — O MPOCTEHIINX
IPOCTPAHCTBEHHBIX TEJIAX, YMEHUE IPHUMEHSITH CACTEMATHIECKHE 3HAHUS O HUX [UTS PEIICHIA T€OMETPUUCCKHX W IPAKTHICCKA:
3aj1a4;

YMEHHE H3MEPSITh ITHHBI OTPE3KOB, BEJMUYUHbI YIJIOB, MCIIOB30BaTh (GOPMYJIBI U HAXOXKAEHAS — MEPUMETPOB, IIOMASH 1
00BEMOB reoOMeTPHUECKIX (QUTYP;

yYMEHHE NPUMEHATh U3yYEHHbIE TIOHATHS, PE3YJIbTAaThl, METO/BI JJIs PEIICHUS 33/1a4 MPAKTHIECKOro XapakTepa 1 3a/1a4 u3
CMEXKHBIX JUCLUIUIMH C UCIIOIH30BaHUEM IIPH HEOOXOUMOCTH CIIPABOYHBIX MAaTEPHUAJIOB, KAJIbKYJIATOPA, KOMIBIOTEPA.
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Iosicuurennuas 3anucka

Pa6o4as nporpamma yue6uo0ro0 npenamera «MarteMatuka» cocTaBiieHa Ha OCHOBaHMM IIpumepHOli 1 aBTOpCKOIL IIPOrpaMMBI
OCHOBHOTO 0011[eT0 06pa30BaHMs 0 MaTEMaTHKe IIporpammsr Anre6pa. I eomeTpus 7-9 xnacckr.

Monyan «Anre6pax»

IIporpamma COOTBETCTBYET y4eOHUKY «AnreGpa 9» A.T. Mopaxosu4 ms 001meobpasoBaTenbHBIX yapexnenuii — M. MHeMo3uHa,
2019r./ u obecneuena Y4eOHO-METOANIECKUM KOMILIEKTOM «Anrebpa» AT, MopnkoBm4. (M.: Muemosmua 2019 r.).

A.T". Mopaxosuy Anre6pa 9 xnace. B ABYX 9acTsax. Y.1: Vuebuuk ms 001meo0pasoBaTebHBIX ydpexnenuit.— M.: Muemosuna, 2019;
A.I". MopakoBuy Anre6pa 9 xnacc. B ABYX 4acTsax. Y.: 3amaunuk mig 0011e06pazoBaTeIBHEIX YYpexaeHuii. — M.: M=ueMosuHa, 2019;
JL.A. Anexcanzposa Anre6pa CamocTosTesHEe pabortkI 9 Kimace. — M.: Muemosuna, 2019;

A.T". Mopaxosuy, E.E. TynbunnckasAnre6pa 9 kiace. Kontponsusie pa6otsr. — M.: Muemosuna, 2019;

JLO. ennmena Aure6pa 9 xiacc. TemaTHueckie TecTh] H 3a4€ThL. — M.: MEemosuHa, 2019;

PaGoueit mporpammoit TIPEAYCMOTPEHO IPOBENEHHE 8 KOHTPOILHBIX pabor. :
IIporpammoit TIIPENyCMOTPEHO NPOBEJICHHE CAMOCTOATENBHEIX 1 TECTOBBIX paboT, HANTPaBIIEHHEIX Ha 00paboTKy croco6oB permenus ¢
LEJIBI0 KOHTPOJIsl 3HAHUM U yMEHHI 1 NPUOOPETEHHS IpeaMETHBIX KOMIIETEHIIUH.

OGwas xapakrepucernka y4ueOHoro npeamera

emn oOyuenns maremaruke B 0011e06pa3oBaTeNnbHOM mIKOE ONpPENCIIIOTCA €€ pPONBI0 B Pa3sBUTHH O0INECTBa B IeoM &
(opMupoBanmy MHMYHOCTH KaXZI0r0 OTAEIBHOIO YejIoBeKa.

Hcropuyecku cnoxmmucs nse CTOPOHBI Ha3HAYEHUS MAaTEMaTHYECKOI'o obpa3oBanus: [IPAKTHYECKasl, CBA3aHHAS C CO3MAHHUEM ¥
IIPUMEHCHUEM HHCTPYMEHTAPHS, HEOGX0QIMOro HEIIOBEKY B €ro MPOAyKTUBHOH J€STeNbHOCTH, 1 AYXOBHasl, CBI3aHHAS C MbIILICHAEM
"ICJIOBEKa, C OBIIaIEHHEM OIpeNeIeHHbIM METOZOM MO3HaHUS ¥ IPeo6pa3oBaHys MHpa MaTeMaTHIECKHM METOIOM.



IIpakTiyeckas MONE3HOCTh MATEMATHKH 06GYCIOBIEHA TEM, 4TO €€ MPEAMETOM ABJISIOTCS (D)YyHIaMEHTATbHBIE CTPYKTYPHl PEAIbHOI
MHpPa: NPOCTPAHCTBEHHBIE (OPMBI M KOJHUUYECTBEHHBIE OTHOIIEHHUS — OT NPOCTEHINNX, YCBAUBAEMBIX B HEMOCPEICTBEHHOM OIIBI]
JOZIEH, 10 TOCTATOYHO CIIOKHBIX, HEOOXOMMEIX JUTS Pa3BHTHSI HAy9YHBIX ¥ TCXHOJIOTHYCCKUX UIEH. be3 KOHKPETHBIX MaTeEMaTHYECKE
3HaHMH 3aTPYAHEHO MOHMMAHHE IPUHIIMIOB YCTPOMCTBA M HMCHOJIB30BAHIS COBPEMEHHOW TEXHUKH, BOCHPHUATHE HAYYHBIX 3HAHH
BOCHIPDHATHE M WHTCPNPETAlMA DPAsHOOOPAa3HOH COLUAIBHON, SKOHOMHYECKOH, IMOJHUTHYECKOMH uHpopMaryu, Manod(pdeKTHBE
TIOBCCAHCBHAA MPAKTHICCKAs NEATENBHOCT. Kax/noMy denoBeKy B CBOEH JKM3HH NPHUXOMMTCS BHIIONHATH MOCTATOUHO CIONKHE
PacHeTBl, MOJB30BATECA OOIICYMOTPEOUTEIBHON BHIYMCIUTENBHON TEXHHKOW, HAXOMHTH B CIPAaBOYHUKAX M TPUMEHSITH HYKHbI
(opmybI, BagETh MPAKTHUECKUMHE IPHEMAMH TCOMETPUICCKUX U3MEPEHUH M MOCTPOCHUM, YMTATh HHAOPMALMIO, MPEACTABICHHYIO
BUJIE TAaOMIKLL, MarpamMm, rpadMkoB, MOHUMATh BEPOSTHOCTHEIH XapaKTEP CIyYalHbIX COOBITHH, COCTABIIATH HECIIOKHBIE ATOPUTMEI
Ap.

B Xozne npenopasanus anreGpst B 9 kinacce, paGoTel Hajl (popMmpOBaHHEM y yUaIuXCsl yHUBEPCATBHBIX YYeOHBIX AeHCTBHIIA ciemye
oOpaimiath BHHMaHHE Ha TO, YTOOBl OHH OBIANEBAIH YMEHIAMH 00mIey4e6HOro Xapakrepa, pa3sHOOOPasHBIMH CrIOco6am
ACSATEIIBHOCTH, IPUOOPETAIM OMBIT:

* IUIAHMPOBAHHA M OCYINECTBJICHUS aJrOPMUTMUYECKON JESTENBHOCTH, BHINONHEHHS 3aJaHHBIX U KOHCTPYUPOBAHUSA HOBBI
AITOPUTMOB;

* PEUICHHA Pa3HOOOPA3HBIX KIIACCOB 3a/1a4 W3 PasIHUHBIX PA3ENoB Kypca, B TOM YHCJIC 3a/1a4, TPEOYIOIUX MOUCKA IIYTH U CIIOC000
pelIeHus,

* HCCIICIOBATENILCKOM NEATE/IbHOCTH, PA3BUTHS HACH, IPOBEIEHHS SKCIICPUMEHTOB, 0000ICHHS, TOCTAHOBKU
¥ GOPMYITUPOBAHUS HOBBIX 3313,

* JICHOTO, TOYHOrO, IPaMOTHOTO M3JIOXKCHHSI CBOMX MBICNICH B YCTHOH M NMHUCBMEHHOM (OpME, MCTIONb30BAHMS Pa3IMYHbIX S3BIKO
MaTeMaThuKK (CIOBECHOTO, CHMBOJIMYECKOTO, rpagpuyuecKoro), CBOGOIHOIO MEPEXoAa ¢ OIHOTO A3BIKA HA JAPYrOM I WUTIOCTPALF
UHTCPIPETALUH, apIYMEHTAIMU U T0KA3aTENNbCTBA,

* HPOBCICHHU IOKA3ATCIIBHBIX PACCYKACHUHA, apIyMEHTAIINH, BBIABIXEHHS THIIOTE3 M HX 0G0CHOBAHHS

* IIOUCKa, CUCTEMATH3alMH, aHAJIN3a U KIIaCCU(pUKAIMK HH(POPMALUH, UCIIOIb30BAHMUS Pa3HOOOpa3HBIX
MH(BOPMALMOHHBIX HCTOYHHKOB, BKITFOUAS Y4eOHYIO U CIPAaBOYHYIO JIMTEPATYPY, COBPEMEHHBIE HH(OPMAITMOHHBIE TEXHOIOTHH.

Ilesm v 3a0a49n H3yveHns anreGpsi. ‘ ‘
Ha ocuoBanmu TpeGoBanmii I OCYIApCTBEHHOTO 06Pa30BATEIHHOTO CTaHJapTa B coz[épxcaHIm IPEJIOIAracTCs PEear30BaT)
aKTyalbHBIE B HACTOSIIEC BPEMSA KOMIETEHTHOCTHBIH, JIMYHOCTHO OPHEHTHUPOBAHHBIN, NESTENBHOCTHEIH ITOXXOMIBL, KOTOPBI
ONPEACIIAIOT 3aJa4YU 00y YEHHS:
® CcopMHpPOBAaTh MPAKTUYECKHE HABBIKA BHITOTHEHHUS YCTHBIX, ITMCbMEHHBIX, HHCTPYMEHTAIBHBIX BBIYUCICHUHN, Pa3BUTh BBIUMC
JHUTENBHYIO KYJIBTYPY;



¢ OBJIANCTH CHMBOJMYECKHM A3BIKOM aireOphl, BHIPAGOTaTh (hOPMATBHO-ONEPATHBHBIE anreOpandecKue YMEHHS U HAYUHTh
TIPUMCHATE MX K PEIICHHIO MAaTEMAaTHYECKUX U HEMATEMAaTHYECKIX 3a/1aY;

® M3Y4UTh CBOHCTBA ¥ TPAaQUKH 3IEMEHTAPHEIX (hyHKIWMIA, HAay4uThCA  MCIOJIb30BaTh  (DYyHKIHMOHABHO-TPApUUECKE
TPECTABIICHHS VIS OMCAHNUS M aHAJIN3A PEAIbHBIX 3aBUCUMOCTEI;

® PasBUTH JIOTUYECKOE MBINUIEHHE U PEYb — YMEHHSA JIOTHYECKH OOOCHOBHIBATE CYXIEHHUSA, IPOBOTUTH HECIOXKHb

CHCTCMATH3alliM, NPUBO/MTE MPUMEPbl M KOHTPHOPHMEPHI, HCHONB30BATh DA3THUHBIE S3BIKH MATEMATHKHA (cIIOBECHHI

CHMBOJIMYECKMH, IpapIeCKuit) sl HILTIOCTPAITHH, HHTEPIPETALIH, apryMeHTalliu U JOKA3aTeILCTBA,

e cdopMupOBaTh IpenCTaBIEHHS 0O M3yYacMBIX TOHATHAX M METOJAaX KaK BAXKHEWIIMX CPEACTBAX MAareMaTH4eCKOI

MOJIETUPOBAHMS PEANIBHBIX MPOIECCOB U ABJICHHIA.

OO0yueHne MaremaTuke SBISETCS BaKHEHIICH COCTAB/ISIOMIEH OCHOBHOTO OOIIEro 0OpasOBaHMS W TIPH3BAHO pPa3BHBAT
JIOTHICCKOE  MBIIUICHAC W MAaTEeMaTHYECKYH0 HMHTYMIIHIO yYalUXCs, OOECIEYHTh OBIIALCHHE yJalIMMHUCS YMEHHMAMH B PELICHU
Pa3IHYHBIX NPAKTHYECKMX M MEKIPEAMETHBIX 3amau. MareMaTrka BXOIIUT B NPEAMETHYIO 00nacTh «Maremarnka u nHdopMaTHKa)
OOyueHue MaremaTnke B OCHOBHOM IIKOJIE HalpaBJICHO Ha NOCTHIKEHHE CIICAYIOUIMX IeJieii: pPa3BUTHE JIMYHOCTH IIKOJIHHHUK
CPCACTBAMH MATCMAaTHKH, MOATOTOBKA €r0 K MPOJODKEHHIO OOYUCHHUS H K CamopealM3aliy B COBPEMEHHOM obmiecTBe. M3yuenn
anre6psI B 9 Kiacce Ha 6a30BOM ypOBHE HAMPABIEHO HA JOCTHIKCHHE CIIEAYIOIIUX LETIEH:

1. B nanpaenenuu nuunocmnozo pazeumus:

* PasBUTHE JIOTMIECKOr0 ¥ KPUTHYECKOTO MBILIIECHUSI, KyJIbTyPhl PEUH, CIIOCOBGHOCTH K YMCTBEHHOMY 3KCIIEPUMEHTY:,

* (opmupoBanue y ygammxcs UHTCJUIEKTYAJIbHOW MECTHOCTH M OOBEKTHBHOCTH, CIIOCOOHOCTH K MPEOIOJIEHUIO MBICITHTEIBHBL
CTEPEOTHUIIOB, BBITEKAIOIIMX U3 OOBIICHHOTO OIBITA,

¢ BOCIIMTAHUE KaYECTB JIMYHOCTH, 0660H€‘II/IB&IO[[II/IX COLUAJIBHYIO MO6I/IJIBHOCTI>, CIOCOOHOCTH IIPHHHUMATh CaMOCTOATEIbHBL
peleHus;

* ()OPMHPOBAHHE KAYECTB MBILLICHHS, HEOOXOMIMBIX AJIA afanTalky B COBPEMEHHOM MH(pOPMAIIMOHHOM OOIIECTBE;

® pa3sBuTue HHTEpPECA K MaTeManrquKomy TBOPYECTBY U MAaTEMATHUYECKUX CHOCO6HOCT€I>'I.
2. B memanpeomemnom nanpagnenuu: _ .

* (hopMHpOBaHHE NPENCTABICHMI O MATEMATHKE KaK 9aCTH OOIIEYETOBEUECKON KYJIBTYPhI, O 3HAYMMOCTH MATEMATHKH B Pa3BHUTHI
[MBUJIM3ALIH H COBDEMEHHOTO OOLIECTBA; ' ;

* Pa3BUTHE NPEICTABICHUN O MaTCMaTI/fKC Kak (popmMe ONMCAHHSA M METOAE MO3HAHKS ACHCTBUTENBHOCTH, CO3[MaHUE YCIOBHIl [UT:
MPHOGPETEHHS TePBOHAYATEHOIO OIIBITA MaTeMaTHYECKOTO MOACTHPOBAHMSI,

* (hopmupoBanre 06IUX CHOCOGOB VHTCIUICKTYaJIbHOH JEATebHOCTH, XapaKTePHBIX JUIA MATEMAaTHKA M SABJISIONHXCS OCHOBO
TIO3HABATENILHOM KY/IBTYPBI, 3HAYMMOM JUTSl PA3THUHBIX chep UeTOBEUECKOH AeSTe/IbHOCTIL
3. B npeomemnom nanpasnenuu:



* OBJIaAICHUEC MATEMAaTUYECKUMHU 3HAHUSIMH U YMCHHAMMU, HCO6XOI[I/IMBIMI/I UL TIPOJOJIKEHU A 06y‘ICHI/I}I B CTapmeﬁ IMKOJIE UJIN UHb
061ueo6pa30BaTeanbe YUPCKOCHUAX, U3YUEHUA CMEXKHBIX AUCHHUIUIAH, IPUMEHEHUA B IOBCEIHEBHOU KU3HH,

¢ CO3maHue CI)YHHaMeHTa UId MaTEMaTU4E€CKOro Pa3BHTHA, (i)OpMI/IpOBaHI/IH MCXaHU3MOB MBIILICHUA, XAPaKTCPHBIX [J
MaTEMaTUYECKOU JIEATEIILHOCTH.

Monyns «I'eomeTpus»

Paboyass mporpamma opuenTmpoBana Ha y4eOHUK i 06Imeo6pa3oBaTeNbHbIX  YUPEKICHHI «'eomerpust 7-9» JI.(
Aranacsna, B.®. Byrysoa, C.JB.Kagomiesa u Ap.; y4eb. mna oOmeobpasosar. Yupewxnaenuii /JI.C.ATaHacad wu Ip.-13u3s
M.:Ilpoceemenne, 2018.

Y4eOHbIN MPOLECC OPUEHTUPOBAH HA: PALHOHAIBHOE COUCTAHHE YCTHBIX M INHCbMCHHBIX BHIOB PabOTHI Kak IPU M3y4eHHU
TCOpHH, TaK U NPH PCIICHUN 3a1a4; COATAHCHPOBAHHOE COUCTAHME TPAAMIMOHHBIX M HOBBIX METOOB 00y4€eHHS; ONTHMHU3HPOBAHHC
NPUMEHEHHE OOBACHUTENBHO-HIUTIOCTPATHBHBIX M JBPHCTHYECKHX METOJOB, HCIIONb30BAHHE COBPEMEHHBIX TEXHHUYECKHX CPEJCT
0o0yueHus.

IIpeobnanarommett hopmoit TekyImero KOHTPoONs BBICTYNAET MICbMEHHBIN (TECTHI, CAMOCTOSTENILHBIE U KOHTPOJIBbHBIC paboThl)
YCTHBIH Ompoc.

Jns peanusanuu yae6HOM NPOrpaMMBbI HCIIOIb3YeTCs Y4€0HO-MeTOANYECKHIT KOMILJIEKT, BKITFOYAFOILIN:

1. T'eometpusa. 7 — 9  knaccel: yuebHUK s obmeobpasosarenbHeix yupexaenuii / JI.C. Artanacsin, B.@. Bytysos, C.I
Kanomies, O.I". ITo3usak, U.U. FOnuna. — M.: ITpcBemenne, 2017.
2. MensuaukoBa H.B., 3axaposa I'.A. Jlunakruueckue Marepuaiel no reomerpuu. 9 knacc / Mensuukosa H.B., 3axaposa I".A

M.: MznarensctBo «Ok3ameny, 2018. _ .
3. Mumenko T.M. I'eometpus. Tematuueckue TecTs. 9 xiace / T.M. Mumienko, A JI. Biuakos. — M.: TIpocsenienwe, 2016.
4. Aranacsn JI.C. I'eoyerpus. Pabouas Tetpap. 9 kmace / JL.C. Aranacsan, B.®. byrysos, FO.A. I'maskos, 1.1, IOmuua. — M
| TIpoceemenue, 2016. ) / AN

5. Aranacsan JI.C. Mzyuenue reomerpun B 7 — 9 Kaaccax: mocobue i yaurens — M.: [Ipoceemenue, 20158



3agauu o0yuenus:
-U3YYHUTh IIOHATHSA BEKTOPA, ABHIKEHHUS,
~PacCIMpUTh MOHATHE TPEYTOJILHUKA, OKPYKHOCTH M KPYTa,

-Pa3BUTH NIPOCTPAHCTBEHHBIC npeacCTaBJICHUSI U H306p33HTCJIBHBIC YMCHHA, OCBOUTH OCHOBHEIE (baKTBI M METOIBI IINIAHUMCTPHH,
ITO3HAKOMHUTECA C HpOCTCﬁMHMH IIPOCTPAHCTBCHHBIMHU TECJIAMH U UX CBOﬁCTBaMH;

-OBJIAA€Th CHMBOJIMYECKUM SI3BIKOM MAaTCMAaTHKH, BBIpa6OTaTB (bopMaJ'IBHO-OHepaTPIBHI)IC MAaTeMaTUYCCKUC YMECHUS U HAYYHUTBHCA
IIPUMCHATH UX K PCIICHUIO T COMCETPUICCKHUX 3a4a4,

-C(HOPMHPOBAT PEACTABIEHNS 06 H3yIaeMbIX TOHATHAX H METOJIaX KaK BayKHCHIIMX CPEICTBAX MATEMATHUYECKOTO MOJIETHPOBAHHS
PEaJIbHBIX IIPOLIECCOB M SIBJICHUM.

.JII/I‘lHOCTHI:le, METanpeamMeTHbIe, MpeAMEeTHbIE pE3yJIbTaThl OCBOCHHUSI IIpeAMeTa reoMeTpus

IIporpamma obecnieqnBaeT TOCTYKEHHE CEAYIOMUX PE3YIbTATOB OCBOSHHS 00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO OBIIETO
o0OpazoBaHus:

JJUYHOCTHbBIE:

1. (pOpMHpPOBaHHE OTBETCTBEHHOTO OTHOIICHHMS K YUEHHIO, TOTOBHOCTH 1 CIIOCOGHOCTH 00y4arommxcst K CaMOPa3BUTHIO
CaMO0OpPa3OBaHMIO HA OCHOBE MOTHBALIMH K OOYUEHHIO 1 TNIO3HAHHIO, BEIOOPY NanbHeHIero o6pa3oBanus Ha 6a3e OPHEHTHPOBKE
B MUPE NPoeccHii 1 MpodeCcCHOHATBHBIX TIPe/IOYTEHHI, OCO3HAHHOMY HOCTPOSHHIO MHIUBHIAYAIBbHOM 00pa30BaTeIbHOM
TPACKTOPHH € y4ETOM YCTOWYMBHIX II03HABATEIIEHBIX HHTEPECOB,

2. (OpPMHPOBAHHUE LETOCTHOTO MHPOBO33PEHHSL, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH U OOIIECTBEHHOM
OPAKTHKH,

3. (opMHpPOBAaHKE KOMMYHHKATHBHOM KOMIIETEHTHOCTH B OOIICHHH 1 COTPYAHUYECTBE CO CBEPCTHUKAMH, CTAPLIMMHM M MJIAAIIHAMHA
B 06pa30BaTeIIBHOM, OO0IIECTBEHHO TI0JIE3HOM, yq/e6Ho-Hccnen0BaTenLCK0ﬁ, TBopquK(?ﬁ U IPYTUX BUJAX OEATCIBHOCTH,

4. YMCHHE SICHO, TOYHO, TPAMOTHO M37araTh CBOM MBICIHU B YCTHOM M MMHCEMEHHON PEYH, MOHMMATH CMbICI IOCTABICHHOM 3a/1a4m,
BBICTPAWBaTh apryMEHTaIMIO, IPUBOAUTE MPHUMEPHI M KOHTPIPHMEPEL;

5. KPHTHYHOCTDb MBIIIICHHS, YMEHUE PACTIO3HABATE JIOTHIECKH HEKOPPEKTHEIE BBICKA3bIBAHMUS, OTIIMYATh THIOTE3Y OT (haKTa;



—

6.
7.
8.

KpCaTUBHOCTh MBIIUICHNS, HHUIUATHBY, HAXOAYUBOCTb, AKTHBHOCTH IIPH PELIEHUH T€OMETPHIECKUX 33714,
YMEHHE KOHTPOJIUPOBATH MPOLECC U PE3YJITAT yUeOHOH MaTeMaTHYECKO JEATENIBHOCTH,
CIIOCOOHOCTD K SMOIHOHATBHOMY BOCIIPHATHEO MATeMATHICCKHX OOBEKTOB, 3a/1a4, PELICHHI, PACCYKICHHMIA;

Me€TanpeaMeTHbIe:

1.

10.
Lls

12

13.

YMEHHE CaMOCTOATENBHO IUIAHUPOBATH AT TEPHATHBHEIE Iy TH NOCTHIKEHMA LIEJIEH, OCO3HAHHO BHIOUpATh Haubosee
spexTHBHEIE CIOCOGHI peMEH s YueOHBIX B MO3HABATEBHEIX 3a1au;

YMCHHE OCYIIECTBIIATH KOHTPOIIb TI0 PE3YJIBTATY U 1O CHOCO0Y ACHCTBUA HAa YPOBHE [POM3BONBHOrO BHUMAHKS H BHOCHTE
HEOOXOMMbIE KOPPEKTHBHI,

YMCHHC a/ICKBATHO OLICHMBATH NPABHIIBHOCTH MIIM OMIMOOYHOCTh BHITIOMHEHAS y4eGHOM 3a1a4u, €€ OOBEKTUBHYIO TPYAHOCTh M
COOCTBEHHBIE BOSMOYKHOCTH €6 PEIICHUS;

OCOSHAHHOE BJIaJICHUC JIOTHIECKUMHE ACHCTBHSMHE ONPE/IeIICHIS TIOHATHH, 06061eHus, YCTaHOBJICHUS. aHAJIOTHIA,
KIIaCCH(PUKAIMH HA OCHOBE CAMOCTOSTEIHHOTO BEIOOpa OCHOBaHMi M KPHTEPHUEB, yCTAHOBIICHHS POIOBHIOBBIX CBA3EH;

YMCHHC yCTaHABITHBATE [IPUIMHHO-CIIEACTBEHHBIE CBA3H, CTPOMTH JIOTHIECKOE PACCYIKACHHE, YMO3aKIIOUEHHE (MHIYKTUBHOE,
ACIYKTUBHOE W 110 aHAJIOTHH ) ¥ BBIBOJIB,

YMEHHE CO3/1aBaTh, NPUMEHSTH M IPE0OPA3OBBIBATE 3HAKOBO-CHMBOJIMYECKHE CPEICTBA, MOJETH H CXEMbI LA peueHwus
Y4COHBIX U IIO3HABATENBHBIX 33134,

YMCHHE OPTraHU30BBIBATH Y4COHOE COTPYTHHIECTBO M COBMECTHYIO AESTENHHOCT C YUYUTENEM U CBEPCTHUKAMHU: ONPEAEIIAT
L1e/M, pacpeesaTh (PYHKIUH U POJIA YYACTHUKOB, OBIIHE CIOCOOH! paboTel; yMeHHe paboTaTh B IpyIIe; HAXOMUTH 00IIee
PCILICHHE W pa3peInaTh KOHMIUKTEL Ha OCHOBE COTIACOBAHMS MTO3HITHH H yu€Ta MHTEPECOB; CIymaTh HapTHEPa; GOpMyIHpOBATH
apryMEHTHPOBATh U OTCTAUBAThH CBOE MHEHHUE,

(opmupoBanme U passuTHE YUEOHOM 1 0GIIENOTB30BATENBCKOR KOMIIETEHTHOCTHU B 00JIaCTH HCTIONIb30BAHKS HH(POPMALIHOHHO-
KOMMYHHKAIMOHHBIX TeXHONMOoru# (MK T-koMnerenTHOCTH);

TICPBOHAATILHBIC IPCACTABIEHHS 00 HACIX M O METOAX MATeMATHKH KaK 00 YHHBEPCATHHOM S3BIKE HAYKH U TEXHUKH, O
CPEACTBE MOJICITUPOBAHMSA SABJICHUM U POLIECCOB;

YMCHHC BUJICTh MAaTeMaTHIECKYIO 3a1a9y B KOHTEKCTE MPOGIEMHOM CUTYaIlly B JPYTHX AUCLUIIMHAX, B OKPY>KAIOIIEH JKH3HU,
YMEHHE HaXOIUTh B Pa3IMHBIX HCTOYHHMKAX HH(DOPMAITHIO, HEOOXOAUMYIO IS PELICHHUS MATEMATHYECKIX npobiem, u
TIPEJICTABIIATH €& B MOHATHOMN dopme; npunmMaTh pemenue B YCIOBHSX HETIOJIHON W M3GBITOYHOMN, TOYHOM 1 BEPOATHOCTHOM
uHpOpMaLKH;

YMEHHE TOHUMATh U HCIOIb30BATh MATEMATUIECKIE CPE/CTBA HATTIATHOCTH (PUCYHKH, USPTEXH, CXEMBI U ap.) As
WUTFOCTPALUY, HHTEPIPETALIHN, apTyMEHTAIHH,

YMEHHUE BBIBUTATH THIIOTE3bI DX PEIICHUH Y4eOHBIX 33024 U TIOHMMATh HEOOXOAUMOCTD HX IIPOBEPKH;



14. yMCHUE PUMEHATH MHAYKTHBHBIE U IEYKTHBHBIE CTIOCOOBI PACCYIKACHHUMN, BUAETD PA3JINYHBIE CTPATETHH PEIICHUS 3a/1au,;

15. MOHMMaHKUE CYIHOCTH AIrOPHTMHYECKUX TIPEMUCAHMI 1 YMEHHE NEHCTBOBATD B COOTBETCTBHM C IPEUI0KEHHBIM aJITOPUTMON

16. YMEHHC CaMOCTOATENIBHO CTABUTD IEIH, BEIOMPATH U CO3ABATh AITOPHTMBI JUTA peIIeHHsT YYEOHBIX MATEMATHYECKHUX IPOOIIEM;

17. yMCHHE IIIaHUPOBATE U OCYIIECTBIIATH EATEIBHOCTD, HAMPABICHHYIO Ha PELIEHHE 32124 MCCIIEI0BATENBCKOTO XapaKTepa;
npeaMeTHEIE:

L

OBJIa/IEHNE 0a30BBIM MOHATHHHBIM aIIIAPATOM IO OCHOBHBIM Pa3fenaM COZEPKAHUS; NPE/ICTABICHUE 00 OCHOBHBIX M3y4aeMBIX
NOHATHAX (YHCII0, TeOMeTpHYECKast (urypa, BEKTOp, KOOP/IMHATHI) KaK BAXKHEHIINX MaTEMATHIECKIX MOEIISX, MO3BOJISIONTIX
OIKCHIBATH U U3y4YaTh PeajIbHbIC IIPOLIECCHI U SIBJIEHUS,

ymeHnue paboTaTs ¢ TCOMETPHYECKHM TEKCTOM (AHATM3MPOBATh, H3BIEKATh HEOOXOAHMYIO UHGPOPMAIIHIO), TOYHO U
TPaMOTHO BEIPAXXaTh CBOM MBICIIA B YCTHOW M IIMCBMEHHOM PEYH C NPIMEHEHHEM MAaTeMaTHIECKO TEPMHUHOJIOTHH ¥ CUMBOJIUK]
HCIOJIb30BATH PA3IIMIHBIC SI3BIKM MATEMATHKH, IPOBOMTE KIACCH(UKALMH, JTOTHUECKHE 000CHOBAHMS, TOKA3aTEbCTBA
MaTeMaTHYECKUX YTBEPIKIECHUIL,

OBJIa/ICHUC HABBIKAMM YCTHEIX, TIACbMEHHBIX, HHCTPYMEHTAIBHBIX BEIYHCIICHHIA,

OBJIa/ICHAC F€OMETPHUYCCKUM S3BIKOM, YMEHHE HCIIONB30BATh €r0 IS ONMCAHUS NPEAMETOB OKPYKAIOLIEr0 MUPA, Pa3BUTH
POCTPAHCTEEHHBIX NPE/CTABICHNH M H300Pa3UTENbHBIX YMEHHIA, IPHOOPETEHNE HABBIKOB I'€OMETPHYECKHX IIOCTPOCHHUIA;
YCBOCHHE CHCTCMATUIECKMX 3HAHUH O IUIOCKUX (PUTYpax U UX CBOMCTBAX, a TAKXKE HA HATJIIHOM YPOBHE — O TPOCTEHIINX
TPOCTPAHCTBEHHBIX TENAX, yMEHHE MPAMEHSTh CHCTEMATHUCCKHE SHAHUSA O HUX TS PELICHHS T€OMETPUYECKUX U MMPAKTHYECKIX
3a1ay;

YMCHHUE U3MEPATD UIMHBI OTPE3KOB, BENIMYUHBI YTIIOB, HCIIOIB30BaTh (POPMYIIBI TS HAXOKICHHS NIEPUMETPOB, ILIOIIAAEH U
00BEMOB reOMETPHYECKHX (UTYD;

YMCHHC IPUMEHATH U3YYCHHBIE HOHATHA, PE3YJIBTAThl, METOBI JUISL PENIEHHUS 33124 IPAKTHYECKOTO XapakTepa | 3a71a4 U3
CMEKHBIX TUCIUIUTUH C UCTIONb30BAHMEM IIPH HEOOXOUMOCTH CIIPABOYHBIX MATEPHAIIOB, KaJIbKYJIATOPa, KOMIBIOTEPA.
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