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1. HOACHUTEJIBHAA 3AIIUCKA

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA "MATEMATHKA"

Pabouas mporpamma no mareMaTHke g oOydaromuxcs 5 — 9 kimaccoB pa3paboraHa Ha
ocHoBe DenepalibHOTO rOCYJapCTBEHHOTO 00pa30BaTEIbHOrO CTaHAApTa OCHOBHOIO OOIIETro
oOpazoBaHusi C Y4€TOM H COBPEMEHHBIX MHPOBBIX TpeOOBAaHUM, NPEIBIBISIEMBIX K
MaTeMaTHYeCKOMYy OOpa3oBaHHMIO, M TPAaguLUil POCCUHCKOrOo 00pa3oBaHUs, KOTOpHIE
00eCreunBarOT OBJAJICHUE KIIOYEBBIMA KOMIICTCHIIUSMH, COCTABJISIONIMMH OCHOBY JIJIS
HENpPEephIBHOIO 00pa30BaHUs U CaMOPAa3BUTHS, a TaKKe ILEJIOCTHOCTh OOIIEKYJIbTYPHOIO,
JUYHOCTHOTO U TO3HABATEIBHOTO Pa3BUTHsl oOydaromuxcs. B paboueil mporpaMme ydTeHBI
uaen U nojiokeHus KoHmenmuu pa3BUTHS MaTeMaTHueckoro obOpaszoBaHusi B Poccuiickoii
@Oenepanun. B smoxy mudposoit Tpanchopmammu Bcex chep UYeIOBEUECKOW AESITeTbHOCTH
HEBO3MOKHO CTaTh O0Opa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0Oe3 0a30BOM MaTeMaTHYeCKOU
MOJATOTOBKHA. YK€ B IIKOJIE MaTeMaTHKa CIYKUT OIMOPHBIM TPEAMETOM I U3YYCHHUS
CMEXHBIX JIMCHUIUIMH, a MOCJIE IKOJIbl pealbHOM HEOOXOAMMOCTRIO CTAHOBUTCSI HEMPEPBHIBHOE
oOpa3oBaHme, 4TO TpeOYET MOIHOIICHHON 0a30BOi 0011e00pa30BaTeIbHON MOATOTOBKH, B TOM
YHUCJIE U MATEMATHYECKOM.

D10 00YCIOBIEHO TeM, YTO B HAIU JHU PACTET YUCIO MPOQPECCHi, CBI3aHHBIX C
HEMOCPEACTBEHHBIM MPUMEHEHHEM MaTeMaTUKH: U B cepe dKOHOMHKH, U B OH3HEce, U B
TEXHOJIOTHUYECKUX 00JacTAX, M Jake B TyMaHHUTapHbIX cdepax. Takum oOpazom, Kpyr
IIKOJIbHUKOB, JJI1 KOTOPBIX MaTeéMaTHKa MOKET CTaTh 3HAUUMBIM MPEIMETOM, PACHIUPSIETCS.
[TpakTudeckasi MOJIE3HOCTh MaTeMaTHUKU OOYCIOBIIEHA TEM, 4YTO €€ MPEIMETOM SIBIISIOTCS
(dbyHIaMeHTalIbHbIE CTPYKTYPhI HAIIETO0 MUpPA: MPOCTPAHCTBEHHbIE (POPMBI U KOJIUYECTBEHHbBIE
OTHOIICHUSI OT TMPOCTEUIINX, YCBAaWBAEMBIX B HEMOCPEICTBEHHOM OIBITE, JO IOCTATOYHO
CIIOKHBIX, HEOOXOJMMBIX JUIsl Pa3BUTHS HAYYHBIX W MPHUKIAIHBIX HAeil. be3 KOHKpeTHBIX
MaTEeMaTHYeCKUX 3HAHWH 3aTPYJHEHO MOHUMAaHHE MPUHIIUIIOB YCTPOMCTBA U HCIIOJIb30BAHUS
COBPEMEHHOW TEXHHUKH, BOCHPHATHE U HWHTEPIpETalusl Pa3HOOOpa3HON COIMAIBHOM,
HKOHOMHYECKON, TOIUTUUECKON HH(popMaru, ManodGeKTuBHA NOBCEIHEBHAS IPAKTUYECKAS
nesTenbHOCTh. KakoMy dYenoBeKy B CBOEH JKHU3HM TNPUXOIUTCS BBINOJIHATH Pacuérbl U
COCTaBISITh AJNTOPUTMBI, HAXOAWTh U TMPHUMEHITh (OPMYINBI, BIAJAETh NPAKTUYECKUMHU
npuéMaMu  T€OMETPUYECKUX  HM3MEpPeHMH W IMOCTPOCHMH, 4uTaThb  MH(GOpPMALUIO,
MPEICTaBICHHYI0O B BUAE Ta0nWil, JAuarpaMM W TpaduKOB, JKUTb B  YCIOBHSIX
HEONpeneEHHOCTH ¥ TIOHUMATh BEPOSATHOCTHBIN XapaKTep ClIydyalHbIX COOBITHA.

OnHOBpPEMEHHO C paciiUpeHreM cdep NPUMEHEHHs] MaTeMAaTUKH B COBPEMEHHOM
obmiectBe BcE Oojiee  BaXKHBIM  CTAHOBUTCS ~ MAaTEMATHYSCKUW CTHJIb  MBIIUICHHUS,
MIPOSIBIISIIONIMICS B OMpeAeNEHHBIX YMCTBEHHBIX HaBBIKaxX. B mporecce n3ydeHuss MaTeMaTuKU
B apceHasl NpUEMOB W METOJIOB MBIIIICHUS YeJOBEKa €CTECTBEHHBIM O0pa3OM BKITFOYAIOTCS
WHAYKIHS U AeTyKIus, 0000IIeHHe W KOHKPETHU3alMsl, aHAIU3 U CHUHTE3, Kiaccuukanus u
cUcTeMartu3anus, abcTparupoBanue U aHajaorusi. OOBEKThI MATEMATHYECKAX YMO3aKITIOUCHHIM,
MpaBWJia MX KOHCTPYMPOBAHUS PACKPBIBAIOT MEXAaHHM3M JIOTHUECKHX IOCTPOCHHIA,
CIIOCOOCTBYIOT BBIPA0OTKE YMEHHS (DOPMYITHpPOBATH, 0OOCHOBBIBATH M JIOKA3BIBAThH CYXKICHHUS,
TE€M CaMbIM Pa3BHUBAIOT JIOTHYECKOE MBIIIUICHHE. Beayias poias NpruHaAIIeKUT MATEMAaTHKE U B
(GOPMUPOBAaHUH  AJTOPUTMHYECKOH KOMITOHCHTHI MBINUICHHSI W BOCHUTAHHHM YMEHUH
JIeCTBOBATh MO 3aJlaHHBIM AJITOPUTMAaM, COBEPIICHCTBOBATH M3BECTHBIE W KOHCTPYHUPOBATH
HOBble. B mporecce pemeHus 3amad — OCHOBOW Y4YeOHOW JESATENHHOCTH Ha ypoKax
MaTEeMaTHKU — Pa3BUBAIOTCS TAKXKE TBOPUECKAs U MPUKIIATHAS CTOPOHBI MBIIILIICHUS.
OOyuenne wmaremMaTuke Ja€T BO3MOXHOCTh pa3BUBaTh y OOYYaOIIUXCS TOYHYIO,
palMoHaIbHYI0 ¥ HWHPOPMATHBHYIO pedyb, YMEHHE OTOupaTh Hauboliee MOAXOIAIINE
SI3BIKOBBIC, CHMBOJIMYECKHUE, TpaduuecKknue cpeacTBa AT BRIPAKCHUS CYXKICHUA U HATJISTHOTO
WX MPEACTABICHUS.



Heo6XxoauMbpIM KOMIOHEHTOM O0IIEH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAHUH SIBJISETCS
o01iee 3HAKOMCTBO C METOJIaMU MO3HAHUS IEUCTBUTEIBHOCTH, MPEACTABIEHUE O MPEeAMETe U
METOJIaX MaTEMAaTUKH, UX OTIIMYMI OT METOJOB APYTUX ECTECTBEHHBIX M T'yMAaHUTApHBIX HAYK,
00 0COOEHHOCTAX MPUMEHEHHS MAaTeMaTUKU JJIsl PElIeHUs HayYHbIX M MPUKIAAHBIX 3ajady.
Takum oOpa3oM, MaTeMaTHYecKoe 00pa3oBaHHE BHOCUT CBOM BKJIaJ B (pOpMHUpOBaHUE 0OLIei
KyJbTYpPbl UEJIOBEKA.

M3yuyenne wmareMaTHKH TaKXe CIIOCOOCTBYET OSCTETHYECKOMY BOCHHUTAHUIO 4YeJIOBEKa,
MOHMMAHUIO KpacoThl U  H3SIIECTBAa MaTeMaTHUYECKHX pPacCy IE€HUH, BOCHPUSATHUIO
reoMeTpruecKuX (hOpM, YCBOCHHUIO HJIed CUMMETPUH.

HEJIN U3YUYEHUSA YYEBHOTI'O KYPCA

HpHOpI/ITeTHLIMI/I OCIsIMHU O6y‘-ICHI/I}I MaTE€MaTUuKE ABJIAIOTCA:

. IPOJODKEHHE (POPMUPOBAHUSI OCHOBHBIX MAaTEMAaTHYECKUX TMOHITUI (YMCIIO, BEINYNHA,
reomMeTpuueckas (Qurypa), o00ecneuMBaIOMIMX IPEEMCTBEHHOCTh M  NEPCHEKTHBHOCTD
MaTeMaTH4ecKoro 00pa3oBaHus 00yYarOIINXCS;

. pa3BUTHE  MHTEJUIEKTYalbHBIX W  TBOPUECKHMX  CIIOCOOHOCTEH  0Oydarommxcs,
MIO3HABATEIbHOW aKTHBHOCTH, WCCJIEJOBAaTEIbCKUX YMEHHUH, WHTEpeca K HU3YUYCHHUIO
MaTEeMaTHKH;

. noJIBeJIcHNUEe O0YyYarolMXcsl Ha JOCTYIHOM JJisi HUX YPOBHE K OCO3HAHMIO B3aUMOCBSI3U
MaTEMaTUKHU U OKPY’KaIOILEro MUPA;
. ¢bopmupoBanre  (QyHKIMOHAIBHOM  MaTeMaTH4YeCKOW  TIPaMOTHOCTH:  yYMEHHUSA

pacrno3HaBaTb MaTEMaTUYCCKHUC OOBEKTHl B PCATBbHBIX KHU3HCHHBLIX CUTyalUdaX, IMPUMCHATH
OCBOCHHBLIC YMCHUA I PCIICHUA IPAKTUKO-OPUCHTHPOBAHHBIX 3a/lda4, HHTCPIPETUPOBATDH
MOJIYUYCHHBIC PE3YJILTATHI U OUCHUBATH UX HA COOTBETCTBUC HpaKTI/IquKOﬁ CUTyalluu.

OcCHOBHBIC JTMHMM COJEP)KaHUS Kypca MaTeMaTUKd B 5 - 6 kiacce — apudmeruyeckas H
reOMETPUYECKasd, KOTOPBIE Ppa3BUBAIOTCA IMApalIeIbHO, KaXaas B COOTBETCTBHUH C
COOCTBEHHOMW JIOTMKOM, OJHAKO, HE HE3aBHUCHUMO OJHA OT JPYroil, a B TECHOM KOHTaKTE W
B3auMojielicTBuU. Takke B Kypce HPOMCXOJUT 3HAKOMCTBO C 3JIEMEHTaMU aireOpbl U
ONMCATEJILHON CTaTUCTUKH.

N3yuenune apudMeTnueckoro MmaTepuana HaYMHAETCS CO CUCTEMAaTH3allMy M Pa3BUTHUS 3HAHUH
O HaTypaJbHbIX UUCIAX, MOJIYYEHHBIX B HayaJbHOM IIKoJe. [Ipum 3TOM coOBeplIEHCTBOBaHUE
BBIUMCIIUTENIbHOW TEXHUKH U (OPMHUPOBAHHME HOBBIX TEOPETUUECKUX 3HAHUHI COUYETaeTCs C
Pa3BUTHEM BBIYMCIUTEIBHON KYJBTYPbI, B YaCTHOCTH C OOYYEHHEM MPOCTEHIINM MpuéMam
IIPUKUAKU U OLICHKU PE3YyJIbTAaTOB BBIYUCICHUM.

Jlpyroii KpynHbIii OJIOK B coiep)KaHuU apudmMeTHueckoil nuHuM — 310 Apobu. Hawano
M3y4YeHUs] OOBIKHOBEHHBIX M JECATUYHBIX APoOel OTHECeHO K 5 Kiaccy. DTO MEepBbIM 3Tam B
OCBOCHMHU Jpo0eil, Korja INPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH HJCSIMH, MOHSATHIMHU
teMbl. [Ipy 3TOM paccMoTpeHne OOBIKHOBEHHBIX ApoOei B MOJHOM OOBEME MpEeAIIeCTBYET
U3YYEHHUIO JIECATHYHBIX JIpOOel, YTO 1e1eco00pa3HO C TOYKU 3PEHUs JIOTMKH H3JI0KEHHS
YHCIIOBOM JIMHUM, KOTJa MpaBuja AeUCTBUN ¢ JECATUUHBIMU IPOOSMHU MOKHO OOOCHOBATh yiKe
M3BECTHBIMHU aJITOPUTMAMU BBITIOJHEHUS IEHCTBHM C OOBIKHOBEHHBIMHU JIPOOSIMU. 3HAKOMCTBO
C JECATHUYHBIMH JpOOSIMH pPaCIIMPUT BO3MOXKHOCTH JUIsi TOHMMAaHUA OOYy4YaroIIUMUCS
IIPUKJIAJHOTO TPUMEHEHUS HOBOM 3allUCH MPU M3YYEHUM JPYTuX MPEAMETOB U IIpH
MPAKTUYECKOM UCIOJIb30BaHUU.

IIpu 0oOydeHMH pELIeHHI0O TEKCTOBBIX 3a7lad B 5 KJlacce MCIOJB3YIOTCS apupMeTHYECKUe
npuéMbl perieHus. TeKCToBbIe 3a/1a4u, peliaeMble PU OTPAOOTKE BBIUMCIUTEIbHBIX HABBIKOB
B 5 KJacce, pacCMaTpUBAIOTCS 3aJaud CIEAYIOINX BUJOB: 33/1a4M Ha JBUKCHHE, HA 4aCTHU, HA
MOKYTKH, Ha paboTy W MPOU3BOJIUTEIBHOCTh, Ha MPOLEHTHI, HA OTHOIICHUS U MPOMOPIUH.
Kpome Toro, oOyuaromiecs 3HaKOMATCS ¢ MPUEMaMU PELIeHUs 3a/1a4 IepedopOM BO3MOKHBIX



BapMaHTOB, ydyarcsi paboTarh ¢ HMHPOpPMaLUEl, NpeacTaBlIeHHOW B (opMe TadbmuI WK
rarpamm.

B Ilpumepnoii paboueil mporpamme NpeayCMOTPEHO (OpMUPOBAaHHE MPONEIEBTHUECKUX
anredpandecKkux IpejacTaBieHuil. bykBa Kak CHMBOJI HEKOTOPOTO uWcia B 3aBUCHUMOCTH OT
MaTEMaTUYECKOIO0 KOHTEKCTa BBOJUTCS IIOCTENEHHO. DyKBEHHas CHMBOJIMKA ILHPOKO
UCIIOJNIb3YETCS MPEXJIe BCEro JUIsl 3alliCH OOIIMX YTBEPXKICHUM M MpeanokeHui, Gpopmyi, B
YaCTHOCTH JUIsl BBIYMCIIEHUS] TEOMETPUUYECKUX BEJIMYMH, B KAUECTBE «3aMECTUTENSD YHUCIIA.

B kypce «Marematukm» 5 Kilacca IPEACTABICHA HaIJIA[HAs I'€OMETpHs, HalpaBJICHHas Ha
pa3BuUTHE O0Opa3HOIO MBIIUIEHUS,, MPOCTPAHCTBEHHOTO BOOOpaKEHUs, M300pa3UTEIBHBIX
yMeHHUI. DTO BaXXHBIN 3Tall B U3YYEHUHU F€OMETPHUH, KOTOPBIM OCYLIECTBIISAETCS HA HArJsaHO-
NPAaKTUYECKOM YpOBHE, OIUpPAeTCsl Ha HarasAHO-00pa3sHOe MBIIUIEHHE O0yYaroIIMXCsl.
bonbmias  poap  OTBOAMTCS  MPAKTUYECKOM  JI€ATENbHOCTH, OMBITY, 3KCIEPUMEHTY,
MojienupoBanuio. OOyuaromumecs: 3HaKOMATCS C TEOMETPUUYECKUMH (PUTypaMH Ha IJIOCKOCTH U
B TMPOCTPAHCTBE, C MX MPOCTEHIIMMHM KOH(PUrypalusiMHu, yuyaTcsi H300paxaTb HX Ha
HEJIMHOBAHHOW M KJIETYaTOM Oymare, paccMaTpHBaIOT UX MpocTeiinne cBoiicTBa. B mpouecce
M3YYEHUs HAIJISITHOM reOMETpUH 3HAHUS, MOJTyYeHHbIE 00y4YaloIMMUCS B HAYaJbHOM IIKOJIE,
CUCTEMATU3UPYIOTCS U PACILIUPSAIOTCA.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

CormacHo yudeOHOMY IulaHy B 5-6 Kiacce M3y4aeTcssi MHTEIPUPOBAHHBIM IpeaMer
«MaremaTuKka», KOTOpPbIM BKJIIOYaeT apu(pMeTHYeCKuil MaTepual U HarjasAHyl0 F€OMEeTpHIo, a
TaKXe MPOIeIeBTUUECKUE CBECHUS U3 anreOpbl. YUeOHbIH IU1aH Ha U3yuyeHHe MaTeMaTHKH B
5-6 Kkiacce OTBOJUT HE MEHEe 5 yueOHbIX YacoB B HeJeut0, Bcero 170 yueOHBIX 4acoB.

COJIEP)KAHUE YYEBHOI'O KYPCA "MATEMATHKA" ([0 TOJIAM
OBYUYEHUS)

5 kaacce

HatypaJibHble 4ncia U HYJIb

Harypanbnoe uuncno. Psg natypanenbix uncen. Yucno 0. M3o0paxkeHnue HaTypalbHBIX YHCEI
TOYKaMU Ha KOOpAMHATHOM (uuciioBoi) npsiMoi. [lo3unmonnas cucrema cuucieHusi. Pumckas
HyMepalusi Kak IPUMEpP HEMO3MLUUOHHOM CHCTeMBl cuMciaeHus. JlecsaTudHas cucTeMa
cuucineHus. CpaBHEHUE HATypalbHBIX 4YMCEJ, CPABHEHHME HATYpaJbHBIX YHCEN C HYJIEM.
CrnocoObl cpaBHeHus. OxpyrieHue HaTypalbHbIX dMcen. ClloKeHue HaTypajbHBIX YHCEI;
CBOWCTBO HYJIS IIpU CJIOKEHUHU. BblunTanue kak neiictBue, o0paTHOE CIOXKEHHUIO. Y MHOKEHHE
HaTypaJIbHBIX YHMCEJ; CBOMCTBA HYyJs M €OVHMIBI IIPU YMHOXCHHH. JleleHue Kak ACUCTBHE,
oOpaTHOe YMHOXeHHMI0. KOMIIOHEHTHI AEHUCTBUI, CBA3b MeXIy HMUMHU. [IpoBepka pesynbpTara
apudmernyeckoro nerctBusa. IlepemecTuTenbHOE U COYETATEIBLHOE CBOMCTBA (3aKOHBI)
CIIOKEHMSI 1 YMHOXKEHMSI, paclIpeIeIMTENIbHOE CBOMCTBO (3aKOH) yMHOXeHUs. Mcnonp3oBanne
OykB ansi 0003HAYeHMs] HEM3BECTHOIO KOMIIOHEHTa M 3alHCH CBOWCTB apU(pMETHUYECKHX
JNEUCTBUN. [lenuTenu U KpaTHBIE YUCIIA, Pa3JIoKEHUE Ha MHOKUTenU. IIpocTele U cocTaBHBIE
yucna. [IpusHaku nenmumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ octarkom. CTENeHb ¢ HATypaJIbHbIM
[IOKa3aTeieM. 3alKch YMCia B BHJIE CYMMBI pa3psIHBIX cllaraéMblX. YHCIOBOE BBIpaXKEHHE.
Brluucnenne 3Ha4YeHMII  YMCIIOBBIX  BBIPDQKEHHWH; TIOPSAOK  BBIIIOJHEHUS  JIEHCTBHM.
Hcnonp30BaHne NMpU BBIYMCIEHUAX EPEMECTUTEIBHOTO U COYETATEIBLHOTO CBOMCTB (3aKOHOB)
CJIOKEHUS U YMHOKEHMSI, paCIIPEACIINTEIbHOTO CBOMCTBA YMHOKECHHUS.

JApoou

[IpencraBinenne o apoOM Kak crocoOe 3amucy 4YacTu BeduduHbl. OOBIKHOBEHHBIC IPOOH.
[IpaBuibHbBIE U HEMpaBWIIbHEIE Apobu. CMmelnanHas Ipo0k; MpeacTaBIeHIe CMEIIaHHON Apodu
B BHUJIC€ HENPaBUIbHOW ApOOM U BBIJEICHUE LIEJION YacTU YHUCIIa U3 HEMpaBWJIBHOM IpOOH.



N3o0paxkenne apoOeil ToukaMH Ha 4YHCIOBOM mpsiMod. OCHOBHOE CBOWCTBO JApOOH.
Coxkpamenne apo6Oeit. [lpuBenenue npobm k HoBoMy 3HameHaTenro. CpaBHEHHE TpoOeH.
CrnoxeHue U BbIYMTAHHE po0eil. YMHOXKEHHE U JIeJIeHne Ipobeii; B3auMHO-00paTHbIe ApOOH.
Haxoxxnenne wdactu 1eiaoro u IeIOro Mo ero 4vactu. JlecaTudyHas 3amuch JApoOei.
[IpencraBnenue necATHYHOW JpoOM B BHJIE OOBIKHOBEHHOW. I300pa)keHne IecsITUYHBIX
npobeil ToukaMy Ha 4YUCIIOBOM mpsiMoi. CpaBHEHHME AECSITUYHBIX JIpoOeil. Apudmernueckue
JEeUCTBUS C NECATUIHBIMH Jpo0siMu. OKpyTIIeHne TEeCATUYHBIX Jpo0ei.

Penrenue TeKCcToBBIX 32124

Pemenne TekcTOBBIX 3amad apudmeTHuecKuM crmocobom. PerneHuwe Joruueckux 3aad.
Pemenwe 3a1ay mepeOOpoM Bcex BO3MOXKHBIX BapUAHTOB. VICTONIb30BaHNE TIPH PEIICHUH 3a1a4
Tabmui W cxem. PemieHwe 3amad, colepKallMX 3aBUCHUMOCTH, CBS3BIBAIOLINE BEIMYUHBI:
CKOPOCTh, BPEMsI, PACCTOSIHHE; IICHA, KOJUICCTBO, CTOMMOCTh. EJMHUIBI U3MEPEHUS: MAaCCHI,
00BEMa, IICHBI; PACCTOSHHUSA, BPEMEHHU, CKOpPOCTH. CBs3b MEXKIY €IWHUIAMU H3MEpPEHUs
KOKIOW BEIIMYWHBI. PeleHne OCHOBHBIX 3ajad Ha napooOw. [IpeicraBiieHue TaHHBIX B BHJIC
Ta0JIMII, CTOJI0YATHIX TUATPAMM.

Harasanas reoMeTpus

Harnsnnele npencraBieHus o gurypax Ha IUIOCKOCTH: TOYKA, MpsiMas, OTPE3OK, JIyd, Yrod,
JIOMaHasi, MHOTOYT'OJIbHHUK, OKPY’KHOCTB, Kpyr. YToi. [IpsMo#, ocTpbli, Tyno U pa3BEPHYTHIM
yrabl.  JlnuHa OTpe3ka, METPUYECKME €IMHULBl JUIMHBL. J[IMHA JIOMaHOHM, IepUMETP
MHOI'OyrojpHUKa. V3MepeHue u MoCTpOEHUE YIVIOB € IOMOIIBIO TpaHcnopTupa. Harnsausre
npejcTaBieHus O (urypax Ha IUIOCKOCTH: MHOTOYTOJBHHK; MpPSIMOYIOJIbHHMK, KBaJparT;
TPEYroJbHUK, 0 paBeHCTBE Quryp. M3obpaxenue uryp, B TOM 4ucie Ha KieTyaToid Oymare.
[Toctpoenue kKoHUTYpalHii U3 YacTei MPsIMOM, OKPY>KHOCTH Ha HEJIMHOBAHHOW W KJIETYATOM
Oymare. lcnonb3oBaHue CBOWCTB CTOPOH M YIJIOB NPSMOYTrojibHUKA, KBajapaTa. [lmomans
IIPSIMOYTOJIBHUKA U MHOTOYI'OJIbHUKOB, COCTABJIEHHBIX W3 INPSMOYTOJBHUKOB, B TOM YHUCIIE
¢buryp, u3o0pak€HHBIX Ha KieTdaroil Oymare. Eqununbl usMmepenus muiomanu. Harnsaabie
NPEJCTAaBICHUS O IPOCTPAHCTBEHHBIX (Urypax: NpSMOYTOJbHBIM mNapasenenunen, Kyo,
MHOrorpaHHuku. M3o0paxeHne npocTelmnx MHOrorpaHHukoB. Pa3épTku kyba u
napamnenenunena. Co3nanue Mojeaeii MHOrOrpaHHUKOB (M3 Oymaru, poBOJIOKH, TUIACTHIINHA
u ap.). O0bEM NpsAMOYTOoIbHOIO Napajuienenuneaa, kyoa. Ennnuiel nusmepenus o0béma.

6 xJacc

HarypajabHble yuciia

Apudpmernueckre JEHCTBUSL € MHOTO3HAUYHBIMM HATypalbHBIMU 4HCIaMH. YUCIOBbIE
BBIP)XEHUS, MOPSJIOK JAEHCTBHM, NCIOIb30BaHUE CKOOOK. Mcronb30BaHUE MPU BBHIYMCICHUSIX
IIEPEMECTUTEIIBHOTO M COYETATEIbHOTO  CBOMCTB  CIIOKEHMS M YMHOYKEHWS,
pacpeeNIuTENbHOIO CBOWCTBA YMHOKEHNA. OKpyIJIEHUE HaTypalbHbIX uMcen. Jlemurenu u
KpaTHbIC YMCIIa; HAanOONBIINKA OOIIMil AeTUTeNh U HauMEHbIIee obmiee KpaTtHoe. JleTMMOoCTb
CYMMBI U NIpOU3BEACHHUS. JlelIeHne C OCTaTKOM.

JApodu

OObIkHOBeHHasi poOb, OCHOBHOE CBOMCTBO JApoOuW, cokpaimieHue apoodeit. CpaBHeHHE U
ynopsiaounBaHue podeil. Pemenne 3a1ay Ha HaXOXAEHUE YaCTU OT LEJIOr0 U LIEJIOro Mo €ro
yactu. J{poOHOoe umcno Kak pesynbTar neienus. IlpencraBienue aecatuyHoi aApoOu B BHUIE
OOBIKHOBEHHOH JpOOM W BO3MOXXHOCTh NPEACTABICHUS OOBIKHOBEHHOW IpoOM B BHUJE
necsaTuuHOM. JlecaTuunble IpoOdu U MeTpudeckas cuctema mep. Apudmerndeckue IeHCTBUS U
YHCIIOBBIE BBIPAKEHHS C OOBIKHOBEHHBIMH U JCCATUYHBIMH po0sivu. OTHomeHue. Jlenenne B
JaHHOM OTHomeHuH. MacmTab, mnponopuus. [IpumeHeHHe nponopHuil HpU perIeHUH



3aga4. [loHsTue npoueHrta. Beruncienue npoueHTa OT BEJIMYMHBI U BEJTMYUHBI 110 €€ ITPOLIEHTY.
BripaxxeHnue mporeHToB JASCATUIHBIME ApoOsiMu. PemeHne 3amady Ha MporeHTHI. BripakeHnue
OTHOILIEHUS BEJIMYUH B ITPOLEHTAX.

Ilon0:xuTENBHDBIE H OTpUHLIATECIBbHBIC YUCIA

ITonoxurenpHple W oTpunarenbHbie yucia. Llemsie yncia. Moayins 4yuciaa, TeOMeTpUYeCKas
MHTEpIIpeTanus MoAyis uucia. M300paxkeHne uyucen Ha KOOpAMHATHOM mpsMoil. YUucnoBsie
npomMexxyTku. CpaBHeHHE uucesl. ApuMeTHdeckue JeHCTBHUS C TOJOXKHUTEIbHBIMU U
OTpULATEIbHBIMU ynciamu. [IpsmoyronpHas cuctema KOOpAMHAT Ha ITOCKOCTH. KoopanHaThl
TOYKH Ha IUIOCKOCTH, abcuucca u opauHara. [loctpoeHue Todek u GUryp Ha KOOpAWHATHOMN
IJIOCKOCTH.

BykBeHHbIe BbIpA:KEHUS

[Ipumenenue OyKB ISl 3allUCH MaT€MaTHYECKUX BbIpaKEHUH U mnpeanokeHuil. CBolicTBa
apupmMeTHuecKux JeiicTBuil. BykBeHHbIE BBIpaXXEHHS M YHCIIOBBIE MOJACTAaHOBKU. ByKkBeHHBIE
paBEHCTBA, HAXOXKJIEHUE HEU3BECTHOTO KOMIOHEHTa. DopMmysibl; (OpMyJbl MHepuMeTpa U
IUIOINAM IPSIMOYTOJIbHUKA, KBaJpaTa, 00bEMa napaienenunea u Kyoa.

PenmieHne TeKCTOBBIX 3aJa4

Pemienue TEKCTOBBIX 3ajgau apu(MeTHdeckuM crocobom. PemieHue normueckux 3ajaad.
Pemenne 3amau mepeOOpoM BceX BO3MOXHBIX BapHaHTOB. PerieHue 3amau, conepikaliux
3aBHCHMOCTH, CBSI3bIBAIOIIUX BEJIWYUHBI: CKOPOCTb, BPEMs, PACCTOSHUE; LI€HA, KOJIHUYECTBO,
CTOMMOCTb; IPOU3BOAUTENBLHOCTb, BpeMs, 00bEM paboThl. EAuHMIIBI HM3MEpEeHHs: MAacchl,
CTOMMOCTH; PACCTOSIHUS, BPEMEHH, CKOPOCTU. CBSA3b MEXIY €OUHHUIIAMHU U3MEPEHMs KaXA0H
BeIMUMHbI. PemieHue 3aaay, CBA3aHHBIX C OTHOIIEHHWEM, MPONOPLHOHATIBHOCTHIO BEJIUYMH,
NPOLIEHTAaMH; pPELICHHEe OCHOBHBIX 3ajad Ha ApoOu u mnpoueHTsl. OLieHKa M NPUKUIKA,
okpyrinenue  pesynbrara.  CocraBieHne  OyKBEHHBIX  BBIPDAKEHUH 1O  YCIIOBHIO
3agaun. [IpencraBieHne JaHHBIX ¢ MOMOLIbIO Tabmui ¥ nquarpaMM. CtonOuarbie JuarpaMMsl:
YTeHHE U TIocTpoeHue. UTeHne KpyroBbIX AUarpaMM.

Harusanas reomerpus

Harnsnaeie mpencraBinenns o gurypax Ha IDIOCKOCTH: TOYKA, MPsiMasi, OTPE30K, JIy4, yrod,
JIOMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTOJbHUK, TPEYrOJbHUK, OKPYKHOCTb, Kpyr. Bzammuoe
pacrioyio’keHNe JIByX NPSMBIX Ha IUIOCKOCTH, HapailielibHbIe TpsSMbIe, NEPHEHINKYISIPHbBIC
npsMble. V3MepeHne paccTOSHUM: MEXIy IBYMsS TOYKAMH, OT TOYKU 0 MpSIMOH; AJIMHA
MapuIpyTa Ha KBaJpaTHOH ceTke. M3mepeHue u mocTpoeHue yIioB ¢ MOMOIIBI0 TPAHCIOPTHPA.
Bunsl TpeyronbHUKOB: OCTPOYTOJIBHBIN, MPSMOYTOIbHBIN, TYMOYTOJNbHBIN; paBHOOEAPEHHBIH,
pPaBHOCTOPOHHHHA. YeTBIpEXYTONBHUK, TPUMEPHl YETHIPEXYTOJBHUKOB. [IpSMOYTOJBHUK,
KBaJ[paT: MCIIOJIb30BaHKE CBOMCTB CTOPOH, YIJIOB, TUaroHaiei. Mi3o0pakeHre reoMeTpruuecKux
buryp Ha HETMHOBAaHHONW OyMare C WCIOJB30BAHWEM LUPKYIS, JIMHEHKH, YTOJbHHKA,
TpaHcnoptupa. [locTpoeHuss Ha kietdaton Oymare. [lepumerp MHoroyrosbHuka. I[loHsTHE
wiomaan (GUrypsl; €IUHHUIBI U3MEpeHUs miomann. [IpuOmmkéHHOe W3MEpeHue IUIOIAIH
¢buryp, B TOM 4Hcie Ha KBaJIpaTHOW ceTke. [IpuOamkéHHOe U3MEpEeHUe JUTHHBI OKPYXHOCTH,
wiomaan kpyra. CHMMeTpHs: IEHTpajbHas, oceBas W 3epKaibHas cuMmMeTpuu. [locTpoenue
CUMMETPUYHBIX  (Guryp. HarnsaHele mpenctaBieHuss O TPOCTPAHCTBEHHBIX — (UTypax:
napajieNnenunes, Kyo, mpu3Ma, mupamuaa, KOHyC, HWIMHAp, map u cdepa. M3zoOpaxkeHue
NpOoCTpaHCTBEHHBIX (uryp. [IpumMepbl pa3BEPTOK MHOTOTPAHHHMKOB, IMJIMHIApPA U KOHYcA.
Co3manue Moneneld MPOCTPAHCTBEHHBIX (uryp (u3 Oymaru, TpPOBOJOKH, IUIACTWIMHA H
ap.). [lonsitue  00béma; emuHUIBI  u3MepeHHs 00béma. OO0BEM  MPSIMOYTOJIBHOTO
napajuienenumnena, Kyoa.



1. IINIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATHI

OcBoenne yueOHOTO mpeamera «MaremaTnkay JOKHO 00ecrieunBaTh JOCTHKEHNE Ha YPOBHE
OCHOBHOT'0 0011er0 00pa30BaHuUs CIEIYIOMUX JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX
00pa30BaTeNbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbHI

JlngHOCTHBIE pe3yJbTaThl OCBOCHHUS TNPOrpaMMbl yueOHOTro mpeamera «MareMmaTtukay
XapaKTepU3yTCH:

IMaTpuoTHYecKoe BOCIMTAHME:

MPOSIBJICHUEM MHTEPECA K MPOLUIOMY M HACTOALIEMY POCCUMCKOM MaTeMaTUKHU, HEHHOCTHBIM
OTHOILIEHUEM K JIOCTHKEHHUSIM POCCUMCKHUX MATEMATUKOB U POCCUMCKON MaTEMAaTHYECKOU
IIKOJIBI, K HCIIOJIb30BAHUIO 3TUX JOCTKEHUH B IPYTUX HAyKaX W MPUKIATHBIX cepax.
I'paxxaanckoe U 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEW TpakJaHMHA | pealnu3aliil ero Ipas,
MPEACTABICHUEM O MaTEMaTUYECKHX OCHOBaxX (YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYD,
SBIIGHUH, TMPOLEAYp TpakJaHCKOTro oOmecTBa (BBHIOOPHI, OMPOCHI U TMIp.); TOTOBHOCTHIO K
OOCYXJICHUIO 3TUYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTHYECKUM NPUMEHEHHUEM JIOCTIKCHUIN
HayKH, OCO3HAHUEM BAXKHOCTH MOPAIIbHO-3THUECKUX NPUHLIUIIOB B IEATEIHOCTH YUYEHOTO.
TpynoBoe Bociutanue:

YCTAaHOBKOW Ha AaKTMBHOE Y4YacTHE B PEIICHUM MPaKTUYECKHX 3aJady MaTeMaTH4eCKOM
HaIpPaBJIEHHOCTH, OCO3HAHWEM BaKHOCTH MaTeMaTHYECKOTO OOpa30BaHUS Ha MPOTHKEHUU
BCEU KHU3HU IS yCIEIHOW MpodecCHOHANIBHON AEATeIbHOCTH U Pa3BUTHEM HEOOXOJAMMBIX
YMEHH; 0CO3HAHHBIM BBIOOPOM M ITOCTPOCHUEM HHIUBUIYATHHOU TPACKTOPUHN 00OPa30BAHUS U
KU3HEHHBIX MJIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.
IcTeTHYECKOE BOCIUTAHUE!

CIIOCOOHOCTBIO K OMOIMOHANBHOMY M OSCTETHUYECKOMY BOCHPHUATHIO MaTEeMaTHUYECKHX
00BEKTOB, 3a/1a4, PEIICHHUMA, PACCYKICHUN; YMCHHIO BUACTh MaTEMAaTHICCKHIE 3aKOHOMEPHOCTH
B UCKYCCTBE.

I{eHHOCTH HAYYHOI'O TO3HAHUSA:

OpUEHTAlMel B JESITENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAY4YHBIX TMpPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPHUPOABI W OOIIECTBA, NMOHUMAaHUEM
MaTeMaTHYeCKONM HayKu Kak cepbl 4eIoBEUeCKON IesTeNbHOCTH, JTAroB €€ pa3BUTUS U
3HAYUMOCTH I  PAa3BUTUS  LMBWIW3ALMH; OBJAJCHUEM  S3BIKOM MAaTEMaTHKA H
MaTeMaTUYECKOW KyJIbTYpOH Kak CpPEICTBOM IIO3HAHMUS MHpPA; OBJIAJICHUEM MPOCTEUILIMMU
HaBBIKAMHM HCCJICIOBATCIBLCKOM ACITCIIbHOCTH.

du3nyeckoe BOCHHUTAHHME, (POPMHPOBAHHE KYJIbTYPbI 310POBbSi M 3MOLHMOHAJIBLHOIO
os1aronmosty4us:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTHYECKUE 3HAHUS B MHTEpPECaxX CBOETO 370POBbS, BEIACHUS
310poBOTO 00pa3a KU3HU (3I0pOBOE MUTaHKE, COATAHCUPOBAHHBIN PEKUM 3aHSATUH U OT/IBIXA,
peryisipHas pu3ndeckass akTHBHOCTD); c(hOPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCHUHN, TPU3HAHHEM
CBOETO IpaBa Ha OMMOKY U TAKOTO K€ MpaBa APYyroro 4yeJoBeKa.

IKO0JOrHYecKoe BOCIUTAHHE:

OpUCHTAIMEe Ha TPHUMECHCHWE MAaTEeMAaTHUeCKMX 3HAHWUU /I pelIeHus 3amad B 00JIaCTH
COXPAaHHOCTH OKpPY’KArolIEel CpeJbl, IUIAaHUPOBAHUS IOCTYIIKOB M OILIEHKH HMX BO3MOKHBIX
MOCIIEACTBHUM ISl OKPY’KAIOIIEH Cpelbl; OCO3HAHUEM TJI00aTBLHOTO XapaKTepa dKOJIOTUISCKUX
po0JIeM U IyTEeH UX PEIICHHUS.

JIMNYHOCTHBIE  pe3yJbTaThbl, O0ecHeYNBAIIHE AAANTANUID  00y4alOIIerocssi K
U3MEHS IO IUMCS YCJIOBUSAM CONHAIbHON U PUPOAHOI Cpeabl:

. TOTOBHOCTBIO K JCHCTBUSIM B YCIOBHUSIX HEOINPEAEIEHHOCTH, MOBBIILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTHU Yepe3 MPAKTUUYECKYIO IESATeIbHOCTh, B TOM YHUCJIE YMEHHE YUUTHCS y APYTUX



mroel, npuoOpeTaTh B COBMECTHOM JIEATEIbHOCTH HOBbIE 3HAHMS, HABBIKM M KOMIIETCHIIMU U3
OTIbITA IPYTHX;

. HE0OX0IMMOCThIO B (JOPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4Hcie (OPMYIHPOBATH UJICH,
MOHSTHSI, TUIIOTE3bl 00 OOBEKTAaX U SABJICHUSAX, B TOM YHUCIIE paHEe HEM3BECTHBIX, OCO3HABATH
neGUIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

. CIOCOOHOCTBIO OCO3HABATh CTPECCOBYID CHUTYallMIO, BOCIHPHUHUMATh CTPECCOBYIO
CUTYyallUl0 KaK BBI30B, TPEOYIOUIMH KOHTPMEp, KOPPEKTHPOBATh MPUHUMAaEeMble PELICHUS U
neicTBus, GopMyIMpoOBaTh U OLIEHUBATh PUCKU U TIOCIEACTBUA, (POPMUPOBATDH OTIBIT.

METANPEIJMETHBIE PE3YJIBTATHI

MeramnpeameTHbIe pe3yJIbTaThI OCBOCHHS POTPaMMBI y4eOHOTO npeaMera
«MareMaTHKa»XapakTepU3yITCs

OBJIAJICHUEM VHUBEPCANbHbIMU HOZHABAMETbHBIMU OCUCMBUSMU,

VHUBEPCANbHBIMU KOMMYHUKAMUGHBIMU OeliCEUsMU u
VHUBEPCANbHBIMU PEYIAMUBHBIMU OCLICIEUIMU.

1) Ynusepcanvhvle no3nasamesnpHble Oeticmsus  obecneyusaom  @Gopmuposarue 6OA308blx
KOZHUMUBHBIX NPOYECCO8 00YUarWUxcs (0C60eHUe Memo0o08 NO3HAHUS OKPYIICAIOUe20 Mupd,
npuMeHenue 102UHeCKUX, UCCIe008amMeNbCKUX Onepayull, ymeHutl pabomams ¢ ungopmayueil).
Ba3oBbie joruueckne neiicTBUA:

. BBISBJISITh M XapaKTEPU30BATh CYIIECTBEHHBbIE NPHU3HAKKM MAaTEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOUIEHHH MeXIy NOHATUAMH, (OPMYJIHPOBATh ONpPEICNEHUs IOHATHIA;
YCTaHaBIMBATh CYIIECTBEHHBIH MpPHU3HAK KIACCU(PUKALMKM, OCHOBAaHMS s OOOOIIEHUS u
CPaBHEHHUs, KpUTEPUHU IPOBOAUMOI0 aHAJIN3A;

. BOCIIPUHUMATh, (HOPMYIHpPOBATh U MPEOOPa30BbIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIC, AMHUYHBIC, YACTHBIC U OOIIIHE; YCIOBHEIC,
. BBISIBJISITH MaTEeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpeUrs B (akTax,

JaHHBbIX, HaG.IIIOIIeHI/ISIX U  YTBCPKACHUIAX, npeajiaratb KPpUTCpUHU  IOJid  BBIABJICHUSA
3aKOHOMEPHOCTEN ¥ IPOTUBOPEUMI;

. ACJIaThb BBIBOJLI C HCIOJIb30BAHUECM 3aKOHOB JIOTUKH, ACAYKTHBHBIX W HHIAYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;
. pa3duparh J0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKJICHHUH (MIPsIMBIE U OT MPOTUBHOTO),

IOPOBOANUTH  CaMOCTOSITEIBHO  HECJOXKHBIE  JIOKA3aTeIbCTBA MAaTEMAaTHYECKHX  (DaKToB,
BBICTPaMBaTh AapryMEHTALUIO, MPHUBOAUTH MPUMEPbl U KOHTPIPUMEPHI; OOOCHOBHIBATH
cOOCTBEHHBIC PACCYK/ICHNUS,

. BBIOMpATh CHOCOO pelleHuss y4eOHOH 3ahauM (CpaBHMBATh HECKOJBKO BapUaHTOB
pemieHus, BbIOMpaTh HamOoJee MOMXOMSIIIUN ¢ yYETOM CaMOCTOSITENIbHO BBIIEICHHBIX
KPUTEPUEB).

Ba3oBble ucciaenoBaTeaLCKHe AeiiCTBUS:

. UCIIOJIB30BaTh  BONPOCHI  KaK  MCCIEAOBATEIbCKUH  MHCTPYMEHT  TO3HAHHS,
(GbopMyIHpOBaTh BOMPOCHI, (UKCUPYIOIIKWE MPOTUBOPEYUE, MPOOJIEMY, CAMOCTOSATCIBLHO
YCTaHABJIMBATh HMCKOMOE H JIaHHOE, (OPMHUPOBATH THIIOTE3y, AapryMEHTHPOBATH CBOIO
HO3ULIMI0, MHEHHE;

. IPOBOJMTH [0 CAMOCTOSITEIbHO COCTaBJICHHOMY IUIAHY HECJIOKHBIA 3KCIICPUMEHT,
HEOOJIBIIIOE HCCICNOBAHUE 10 YCTAHOBICHUIO OCOOCHHOCTEW MAaTeMAaTHYECKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKTy COOO;

. CaMOCTOSTENILHO ()OPMYIIMPOBATH 00OOIIEHHUS U BEIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO
HAOJTIOJICHUS, UCCIICJIOBAHUS, OIICHUBATH JIOCTOBEPHOCTh TMOJYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB
H 0000IIIEeHHI;



. IIPOTrHO3HUPOBATH BO3BMOXKHOC PA3BUTHUC MMPOLICCCA, a TAKIKC BbIIBUTATh MMPCAIIOJIOKCHUA O
€ro pa3BUTHUH B HOBEIX YCIIOBHUAX.

Pa6ora ¢ undopmanueii:

. BBISBIISITH HEIOCTATOYHOCTh M M30BITOYHOCTHh HH(OPMAINH, TAaHHBIX, HEOOXOAUMBIX IS
pellIeHNs 3314y,

. BBIOMpATh, AHAJIM3UPOBATH, CHUCTEMATH3UPOBATh M HMHTEPIPETUPOBATH HH(POPMAIIUIO
pa3UYHbIX BUAOB U (POPM NpEICTABICHHUS;

. BBIOMpaTh (HhopMy TpeAcTaBiICHUsT MH(GOPMAIMKA M WUTIOCTPUPOBATH peIlacMble 3aJaun
cXeMaMM, AMarpaMMaMy, HHOH rpadukoil 1 uX KOMOUHALUAMU;

. OLICHUBATh HAAEKHOCTh MH(POPMAIMU 1O KPUTEPHUSM, MPEUIOKEHHBIM yUUTENEM WU

c(hOpMyJIMPOBAHHBIM CAMOCTOSATEIHHO.

2) VHnusepcanvnvie KoMMyHUKamugHbvle oelicmsusi  obecneyusaom  cHoOpMUpPoOBaHHOCHb
COUUAIbHBIX HABLIKO6 06yqai0u4uxc;z.
OO01enne:

o BOCIIpUHHUMATh H (bOpMy.HI/IpOBaTB CYy’KACHUA B COOTBCTCTBHU C YCJIOBUAMU U LCTIAMH
OOLICHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOKO TOUYKY 3PEHHUS B YCTHBIX U MHChMEHHBIX
TCKCTAaX, JaBaTb IIOJACHCHHUA II0 XO4Yy PpCUICHUA 3aaadyud, KOMMCHTUPOBATH HOHy‘IeHHBIﬁ
pe3ybTarT;

. B X0Jie 0OCYXICHUS 3aJaBaTh BOIPOCHI [0 CYIIECTBY 0OCYXIaeMOH TeMBI, IPOOIIeMBI,
pelaeMoii 3a/1auu, BbICKa3bIBaTh MJICH, HAIICICHHBIC Ha TIOMCK PEIICHHUS; COMOCTABIATh CBOU
CYXKACHUA C CYXICHUAMU NPYIrux y4aCTHUKOB AHAJIOora, O6Hapy>KI/IBaTB pasinuue u CXoaCTBO
HO3UIINIT; B KOPPEKTHOI (hopMe GopMyITUpOBaTh pa3HOIIIACHS, CBOU BO3PAXKEHHUS;

. MNPEACTaBIATL PE3YJIbTAThI PCHICHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAHHA, IMPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUICHHS C Yy4€TOM 3agad Ipe3eHTalud |
0CcOOEHHOCTEeH ay TUTOPHUH.

CoTpyaHnuecTBo:

. HNOHUMATh U UCIOJIb30BATH MPEUMYIECTBA KOMaHIHOW M MHAWBUIYAIbHOM pabOThl MpU
pelnieHnH y4eOHbIX MaTeMaTHYECKUX 3a/1a4;

. NPUHUMATh LeJIb COBMECTHOM NeATEeNbHOCTH, IUIAHWPOBAaTh OPraHU3alli0 COBMECTHOM
paboThl, pacmpeneisiTb BHIBI pabOT, JOTOBApHBATHCS, OOCYXKIATh TPOIECC U PE3yNbTaT
paboThI; 060011aTh MHEHHS HECKOJIBKUX JIIOJIEH;

. y4acTBOBATh B TPYMIIOBBIX (hopMax paboTsl (00CyxkaeHusl, 0OMEH MHEHHSMHU, MO3TOBBIC
HITYPMBI U JIp.);

. BBITIOJTHATH CBOKO YaCTh PaOOTHI M KOOPIUHUPOBATH CBOM JACUCTBUS C APYTUMH YICHAMHU
KOMaH/Ibl;

. OLICHUBATh KA4eCTBO CBOET0 BKJIaJa B OOMMA TPOAYKT 1O  KPUTEPHSIM,
c(OpMyIMPOBaHHBIM YYaCTHUKAMHU B3aUMOCHCTBUS.

3) Yuueepcanvuvie pecynamuensvie oeticmeusi obecneuusarom Gopmuposanue CMbiCIO8bIX
YCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCTIU.

Camoopranmnsanus:

CaMOCTOSITENIFHO COCTaBJIATH IUJIaH, AJITOPUTM pEIIeHHs 3aJa4d (WIM €ro 4acTh), BHIOMPATh
Croco0 pemeHuss ¢ Y4ETOM HMEIOIIMXCS PECypCcoOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh M KOPPEKTHUPOBATH BAPUAHTHI PELICHUH ¢ y4€TOM HOBOM MH(pOpMAIHH.
CaMOKOHTPOJIb:



. BJIAJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpoliecca M pe3ysbTaTa pelIeHUs
MaTeMaTHYeCKOM 3aJ1a4H;

. NPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTH IIPH PEIIECHUHU 3a/ladd, BHOCHUTH
KOPPEKTHUBBI B JESATEJIbHOCTh Ha OCHOBE HOBBIX OOCTOSATENbCTB, HANJEHHBIX OLIMOOK,
BBISIBJIEHHBIX TPYIHOCTEN;

. OILICHUBATh COOTBETCTBUE PE3yJbTaTa JEATEIbHOCTH MOCTABICHHON II€JIM U YCIOBHSIM,
OOBSICHATh TPUYMHBI JOCTH)KEHUS WM HEJOCTMKEHUS 1LeJH, HaXOAUTh OIMIMOKY, JaBaTb
OLIEHKY IPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATbBI (110 I'OJAAM OBYUYEHMUS)
S KJIACC

Yucaa ¥ BLIYUCIEHUS

[lonnmath W TPaBWIBHO YIOTPEONATH TEPMHHBI, CBSI3aHHBIE C HATYpaJbHBIMH YHUCIAMH,
OOBIKHOBEHHBIMH U JICCATUYHBIMU JAPOOSMH.

CpaBHUBaTh U YIOPSIOUMBATH HATYypaJbHBIE 4YKCIA, CPABHUBATh B MPOCTEHUINUX CIIydasx
OOBIKHOBEHHBIE IPOOH, IECATHUHBIC APOOH.

CoOTHOCHUTH TOUKY Ha KOOPJIUHATHOW (YMCIIOBOI) MPSIMON C COOTBETCTBYIOLIUM €l YHCIIOM U
M300pakaTh HATYpaJIbHBIC YUCIIAa TOYKAMH Ha KOOPJAMHATHOU (YMCIIOBOM ) MPSIMOIA.

BoinmonusaTe apudmMernuyeckue OEHCTBUS C HATypaJbHBIMH YHUCJIAMHU, C OOBIKHOBEHHBIMU
JOpOOSIMU B MPOCTEUIINX CITydasiX.

BobINoMHATE IPOBEPKY, MPUKUAKY PE3YJIbTATa BEIYUCICHUN.

OxpyrisTh HaTypajibHbIC YHUCTIA.

Pemenune TekcTOBLIX 32124

Pemrate TekCTOBBIC 3aJa4un apI/I(i)MeTI/I‘-IeCKI/IM crmocoboM H ¢ IMOMOIIIBKO OPraHU30BAHHOTO
KOHCYHOTI'O nepe60pa BCCX BO3MOKHbBIX BAPHUAHTOB.

Pemrats 3aaa4yud, COACPKAIIHUEC 3aBUCHUMOCTHU, CBA3BIBAIOMINEC BCIWYUHBIL. CKOPOCTb, BPEMA,
PacCTOAHUC; ICHA, KOJIUYCCTBO, CTOUMOCTD.

Hcnonn3o0BaTh KpaTKUC 3aIlIMCU, CXCMBI, Ta6JII/ILIBI, 0003HaYCHUS IIpu pCUICHUHA 3aaaY.
ITonp30BaThC OCHOBHBIMH CAMHUIIaMH HU3MCPCHUSA: LCHbI, MACChbl; PAaCCTOAHHA, BPCMCHHU,
CKOpPOCTH, BbIpaKaThb OJHU CAWMHUIBI BEJIN- YMHBI YCPE3 APYTUC.

I/ISBHeKaTB, AHAJIN3UPOBATb, OLICHHBATH I/IH(I)OpMaI_[I/IIO, MNpcACTaBJICHHYIO B Ta6n1/1ue, Ha
CTOJI0YATOM AuarpaMmme, HHTCpHpPCTUPOBATL MPCACTABICHHBIC JAHHBIC, UCITOJIb30BATh JAHHBIC
IIpyu pCIICHUHA 3aaa4.

Harasanas reomMeTpus

ITonp30BaTbcd TrEOMETPUYECKMMM MOHATHAMM: TOYKa, MpsMas, OTPE30K, JIyd, YOI,
MHOI'OYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoaNUTE mNpUMEpPHl OOBEKTOB OKPY)KAIOLIET0 MHUpPA, HMEIMHX (HOpMYy H3yUEHHbIX
reoMeTpUUECKuX huryp.

Hcnonp30BaTh  TEPMHUHOJIOTHIO,  CBA3AaHHYIO € yIUIaMM:  BEpUIMHA  CTOPOHA; €
MHOI'OYT'OJIbHUKAaMU: yroJj, BEpIIMHA, CTOPOHA, IUArOHANIb; C OKPY’KHOCTBIO: PAIHYC, JUAMETD,
LIEHT.

N300pakaTh M3yueHHbIE TEOMETPUUYECKHE (UTyphl Ha HEIMHOBAHHOM M KJIeT4aTo Oymare C
IIOMOUIBIO IUPKYJIS U JIUHEHKH.

Haxonuts NimHBI OTPE3KOB HENOCPEACTBEHHBIM M3MEPEHUEM C IOMOUIBIO JINHEUKHU, CTPOUTH
OTPE3KH 3alaHHOM UIMHBI; CTPOUTH OKPY>KHOCTb 33JaHHOTO paauyca.

Hcnons30BaTh CBOMCTBA CTOPOH M YIVIOB IPSIMOYTOJIBHMKA, KBajgpaTa JUlsl UX IIOCTPOCHHS,
BBIYHCIICHUS IUIOIAAN U IEPUMETPA.



Bbruucnare nepuMeTp M IUIOMIA[bL KBajpaTa, MPsIMOYTOJbHHKA, (UIYp, COCTAaBICHHBIX M3
MPSIMOYTOJIBHUKOB, B TOM yucie GUryp, n3o0pak€HHBIX Ha KJIeTyaTol Oymare.

Ilonp30BaTbcs OCHOBHBIMM METPUYECKMMH E€AMHHULIAMU HW3MEPEHUS JJIMHBL, IUIOLIA/IN;
BBIPa)KaTh OJTHU €IMHUIIbI BETUYHUHBI Uepe3 ApyTrue.

Pacnio3HaBath napanienenurnes, Ky0, UCIOIb30BaTh TEPMHUHOJIOTHIO: BEpILMHA, peOpo IpaHb,
U3MEpEeHUs; HaXOAUTh U3MEPEHUS Mapalienenunena, Kyoa.

Bbuucnare 00béM KyOa, mapajuienenuriena MO 3aJaHHBIM HM3MEPEHMSM, I0JIb30BaThCA
eAMHUIIAMHU U3MEPEeHUs 00BhEMa.

Pemarp HecnoXHBIE 3aJaud Ha HM3MEPEHHE T'€OMETPUUECKHUX BEJIWYMH B IPAKTUYECKUX
CUTyaIUsX.

[IpenmeTHble pe3ynbTaThl OCBOCHUS paboueil mporpaMMmsbl 10 MaTeMaTHKE MPEICTaBICHBI B
Kypce «MaremaTuka» 6 kinacc. Pa3BUTHE JIOTHYECKUX NIPEICTABICHU U HABBIKOB JIOTUYECKOTO
MBILUIEHUS OCYIIECTBISIETCS Ha MPOTSHDKEHUH BCeX JIeT 00yueHHsI B OCHOBHOM IIIKOJIE.

6 xnacc

Yuciia 1 BbIYUCICHUSA

3HaThb U TIOHMMAaTh TEPMUHBI, CBSA3aHHBIE C PA3IMYHBIMM BHUJAMHU YHUCEN U crocobaMu X
3aIUCH, EPEXOAUTH (€CIIM ITO BO3MOXKHO) OT OHON (hOPMBI 3aITUCH YHCIIa K IPYTOil.
CpaBHUBaTh U yHOpSAAOYMBATH LEJdble 4YHCIA, OOBIKHOBEHHBbIE U JIECATUYHBIE ApOOH,
CpPaBHMBATbh YUCJIA OJIHOTO U Pa3HbIX 3HAKOB.

BoinonHsATe, coyeTass yCTHbIE W NUChbMEHHbIE MpPHUEMBI, apudmMeTndyeckue AeUCTBUA C
HATYpaJbHBIMM UM LEJIbIMM YHCIaMH, OOBIKHOBEHHBIMH U JECATUYHBIMH ApOOsSMHU,
MOJIO)KUTEIBHBIMU U OTPULIATEIbHBIMU YHCIIAMHU.

BbluMcnATh 3HAUYEHUSI YUCIIOBBIX BBIPAXKCHWM, BBINOJIHATH NPUKHUIKY M OLIEHKY pe3ysbTara
BBIUMCJICHUM; BBINOJHATh MpeoOpa30BaHUSl UMCIIOBBIX BBIPAXKEHUII Ha OCHOBE CBOWCTB
apu(pMeTHYECKUX ACUCTBUIL.

CoOTHOCHUTH TOUYKY Ha KOOPJIMHATHOW MPSMOIl C COOTBETCTBYIOLIUM € YMCIIOM U U300pa’kaTh
4KCJIa TOYKaMU Ha KOOPJAMHATHOW MPSIMON, HAXOAUTHh MOJYJIb YUCIIA.

CoOTHOCHUTH TOUKH B NMPSMOYTOJIBHONW CUCTEME KOOPJIMHAT C KOOPAUHATAMH 3TOM TOUKH.
OKpyrasaTh Lienble yhcia U AeCATUUHbIe P00, HAXOAUTh MPUOIKEHUS YUCe].

YucaoBble " 6yKBeHHbIe BbIPAKCHUSA

[ToHnMaTh U ynoTpeOIATh TEPMUHBIL, CBA3aHHBIE C 3aMMCHIO CTENEHN YHUCIIA, HAXOIUTh KBaApar
1 Ky0 4ymclia, BBIYUCISTh 3HAUEHUS YUCIIOBBIX BBIPAXKEHUHN, COJIEPKAIINX CTETIECHH.
ITonb30oBaTbcs IpPU3HAKaMU JEIMMOCTH, PACKIAAbIBATH HATypajbHBIE YHUCJIA Ha IPOCTHIE
MHOHUTEIH.

[Tonp3oBaTbess MacITaboOM, COCTABIIATH MPOTIOPLIUU U OTHOILICHHS.

Hcnonp3oBate OyKBBI Ui 00O3HAYEHMs YHCEN NPU 3alHCH MAaTEMaTHYECKUX BBIPAKECHUH,
COCTaBJIATh OYKBEHHBIE BBIPAXKEHUS U (JOPMYJIbI, HAXOAUTh 3HAaUEHUsI OYKBEHHBIX BBIPaKEHUIH,
OCYILECTBIIS1 HEOOXOIUMBIE MOACTAHOBKH U IIpe0oOpa3oBaHUsL.

Haxonutb HEU3BECTHBIN KOMIIOHEHT PABEHCTBA.

PenmieHne TeKCTOBBIX 3aa4

Pemiate MHOTOIIArOBbIE TEKCTOBBIE 3a/jaul ApUPMETUIECKHM CIIOCOOOM.

Pemartp 3amaum, cBA3aHHbIE C OTHOIIEHHUEM, MPOMOPIHMOHATBHOCTBIO BEIUYMH, NPOLIEHTAMU;
peaTbh TpU OCHOBHBIE 33/1a4M Ha IpOOU U MPOLIEHTHI.

Pemarp 3anmaum, conepikaliye 3aBUCHUMOCTH, CBSI3bIBAIOIIME BEJIMYMHBI: CKOPOCTh, BpPEM,
paccTosiHUe, IeHa, KOJIMYECTBO, CTOMMOCTh; MPOU3BOIUTENBHOCTh, BpeMs, 00bEMa paboTHl,
UCHONB3Yysl apu(pMETHYECKHe JAEUCTBUSA, OLEHKY, NIPUKHUIKY; IO0JIb30BaThCS EAMHHULIAMU
U3MEPEHUs] COOTBETCTBYIOLINX BEJINYMH.

CocTtaBnaTh OyKBEHHBIE BBIPAXKEHUS 110 YCIOBHIO 3aa4u.



W3BnekaTh MHGPOPMALIMIO, MPEJICTABICHHYI0 B TaOMUIAX, Ha JMHEHHOW, CTONOYATON WM
KPYTOBO# JHMarpamMmax, HHTEPIPETHPOBAThH MPEICTABICHHBIC JaHHBIC; UCIOJIh30BATh TaHHbIC
IIPY PELICHUH 3a/1a4.

[IpencrariasaTe nHGOPMAITHIO C TTOMOIIBIO TAOJIHUIL, THHEHHOW U CTOIOYATON TUarpamm.

Haruasanas reomerpus

[IpuBomuTh mnpuUMeEpbl OOBEKTOB OKPY’KAIOLIETO0 MHpa, HMMEIOIUX (QOpMYy H3YUYEHHBIX
reOMETPUUECKUX IIOCKUX U MPOCTPAHCTBEHHBIX (UTyp, MPUMEPHI PABHBIX U CUMMETPUYHBIX
duryp.

N300pakaTh C MOMOIIBIO IUPKYJISA, TUHEHKH, TPAHCIIOPTHPA HAa HEJIMHOBAHHOM M KJIETYAaTOM
OyMmare H3y4eHHbIE IIJIOCKHE TeoMeTpuueckue (GUrypbl U KOHQUTypaluH, CUMMETPUYHbIE
¢burypsi.

[Tonb30BaThcs reOMETPUUECKUMHU MOHATHUSAMHU: PABEHCTBO (UTYp, CUMMETpPHUS; HCIIOJIb30BATh
TEPMUHOJIOTUIO, CBS3aHHYIO C CHMMETPUEH: OCh CUMMETPUH, LICHTP CUMMETPHH.

Haxonute BeIM4MHBI YIII0B U3MEPEHHEM C IIOMOIIBIO0 TPAHCIIOPTUPA, CTPOUTH YIJIBI 3aJAHHOU
BEJIMYUHBI, IOJIB30BAaThCA IIPU PELICHUU 3a4ad IPaJyCHOM MEpOH YIVIOB; paclO3HaBaTb Ha
YepTe)kKax OCTPBIM, MPAMOMN, PA3BEPHYTHIA U TYTIOU YIJIBIL.

Bpluucnate IMHY JIOMaHOM, IEPUMETP MHOTOYTOJIbHUKA, II0JIB30BAaTbCA EAUHULIAMHU
WU3MEPEHMS IIMHBI, BBIPAXKaTh OJTHUA €IMHULIBI U3MEPEHUS JUIMHBI YEPE3 APYyTHE.

Haxonutb, ucnonb3ys 4epTéxHbIE MHCTPYMEHTBI, PACCTOSHHUS: MEXKIY IBYMs TOYKaMHU, OT
TOYKH JI0 NPSIMOM, JUIMHY IIyTH HAa KBAaJPATHON CETKE.

Bbruucnare mwiomaap Gpuryp, cocTaBiIeHHBIX M3 HPSMOYTOJIBHUKOB, HCIIOIB30BaTh pa3doueHue
Ha NPSIMOYTOJIbHUKH, Ha paBHbIE (DUTYPBI, JOCTpaUBaHHUE 10 MPSMOYIOJbHUKA; MOJIb30BATHCA
OCHOBHBIMM €IMHULIAMY U3MEPEHUS IIJIOIIAAN; BbIpaXKaTh OJHU €JUHULIBI U3MEPEHUs IIIOLIA N
qyepes3 Ipyrue.

Pacnio3HaBaTh Ha MOJENSAX W M300paXEHUAX MUPAMUAY, KOHYC, LMIMHIp, HCIOJIb30BaTh
TE€PMUHOJIOTHIO: BEpIIKHA, peOpo, IPaHb, OCHOBAHUE, PA3BEPTKA.

N300pakaTh Ha KJIeT4aToOi OyMare npsMOYTOJIbHbIN Mapasielenumne.

Boruncnsate 00bEM MNpPSIMOYTOJILHOTO Mapajulesenunena, KyOa, IMOJIb30BaTbCs OCHOBHBIMU
eIMHUIIAMU U3MEpeHUs 00bEMa; BbIpaXKaTh OJTHU €JMHULIBI U3MEpEeHUs: 00bEMa uepes apyTue.
Pemate HecnokHbIE 3a1auM Ha HAXOXKJICHUE T'E€OMETPUYECKHMX BEJIMYUH B IPAKTHYECKHUX
CUTyaLUsX.






TEMATHYECKOE IINTAHUPOBAHME S KJIACC

Ne HaumenoBanwue pa3nenos u Tem KonnuecTBo yacos DneKTPOHHBIH (U POBLIE)
n/m IPOTPaMMBI BCETO KonTposbHbIe [IpakTuaeckue o0pa3oBaTeNbHBIC PECYPCHI
paboThI paboThI
1 Harypanbnsle uncia, JleicTBus ¢ 43 1 bubnuoreka [IOK
HATypaJIbHBIMU YHCIAMH. https://m.edsoo.ru/7f4131 ce
https://resh.edu.ru/
2 Harnsannas reomerpus. JIunum Ha 12 2 bu6mmorexa [JOK
TIJIOCKOCTH. https://m.edsoo.ru/7f4131 ce
https://resh.edu.ru/
3 OOBIKHOBEHHBIE IPOOH 48 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f4131 ce
https://resh.edu.ru/
4 Harnsaanas reomerpusi. 10 1 bubmmorexa [IOK
MHOTOYTOIBHUKH https://m.edsoo.ru/7f4131 ce
https://resh.edu.ru/
5 JlecsaTuuHbIie 1pOOH 38 3 bubmuoreka [{OK
https://m.edsoo.ru/7f4131 ce
https://resh.edu.ru/
6 Harnsannas reomerpust. Tena u 9 1 bubnuoreka [JOK
(burypsl B IpOCTPaHCTBE. https://m.edsoo.ru/7f4131 ce
https://resh.edu.ru/
7 IToBTOpEeHME M 000OIIEHNE 10 4 bubmuoreka [JOK
https://m.edsoo.ru/7f4131 ce
https://resh.edu.ru/
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IporpamMMme

TEMATNYECKOE INTAHUPOBAHME 6 K/TACC




Ne HanmenoBanue pas3zneinos u teM KomnnuecTBo yacos DnexTpoHHBIH (I(pOBLIE)
n/m IPOrpaMMbI BCETO KonTponbubie [IpakTHueckue o0pa3oBaTeNbHbIE PECYPCHI
padoThI paboOThI
1 Harypanbnbie uncna. 30 1 bubmuoreka [{OK
https://m.edsoo.ru/7f4131 ce
https://resh.edu.ru/
2 Harnsnnas reomerpus. [psambie Ha 7 bubnuorexa [IOK
TJIOCKOCTH. https://m.edsoo.ru/7f4131 ce
https://resh.edu.ru/
3 Hpobu 32 2 1 bubnunoreka [JOK
https://m.edsoo.ru/7f4131 ce
https://resh.edu.ru/
4 Harnsanas reomerpusi. 6 1 bubnuorexa HOK
CummMmertpus. https://m.edsoo.ru/7f4131 ce
https://resh.edu.ru/
5 Bripaxxenue ¢ OykBaMmu. 6 bubnmnoreka [JOK
https://m.edsoo.ru/7f4131 ce
https://resh.edu.ru/
6 Harnsannas reometpusi. @urypsl Ha 14 1 1 bubmuorexa [JOK
TJIOCKOCTH. https://m.edsoo.ru/7f4131 ce
https://resh.edu.ru/
7 [TonokuTenpHbIE U OTPULIATEIIbHBIE 40 4 bubnmorexa [JOK
qucna. https://m.edsoo.ru/7f4131 ce
https://resh.edu.ru/
8 [IpenocraBienue gaHHBIX 6 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f4131 ce
https://resh.edu.ru/
9 Harnsannas reomerpusi. @urypsl B 9 1 bubnmorexa [JOK
MIPOCTPAHCTBE. https://m.edsoo.ru/7f4131 ce
https://resh.edu.ru/
10 [ToBTOpeHnue, 060061IeHNE, 20 4 bu6mmoreka [JOK
CUCTEMAaTH3AIIHS. https://m.edsoo.ru/7f4131 ce
https://resh.edu.ru/
OO01m1ee KOJIMIECTBO YaCOB IO IPOrpaMMe 170 12 5







PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «AJI'EBPA»

INOACHUTEJIBHASA 3AIINCKA

AnreOpa sBisieTCS OAHMM M3 OMOPHBIX KYpCOB OCHOBHOM IIKOJBI: OHAa OOecreuynBaeT
M3Yy4YEeHHE JIPYTUX NUCHUIUIMH, KaK €CTECTBEHHOHAYYHOTO, TaK U T'YMAaHUTAPHOTO LIUKIIOB, €&
OCBOEHHE HEOOXOAMMO IS MPOJIOJKEHHS 00pa30BaHUs U B IOBCEAHEBHOU XU3HU. PazButue y
o0y4aroluxcsi Hay4YHbIX TPEACTABICHUN O MPOUCXOXKIACHUM U CYIIHOCTH alnreOpanyecKux
a0CTpakIuii, cioco0e OTPaKCHUSI MAaTEMATHIECKON HAyKONSIBICHUH M TIPOLIECCOB B IPUPOC U
O6H.[€CTBC, pojin MaTEMATUYCCKOr0o MOACIIMPOBAHUA B HAYYHOM IIO3HAHWHW WM B IPAKTHKE
crocoOcTByeT (OPMHPOBAHHUIO HAYYHOTO MHPOBO33PEHHS H  KA4eCTB  MBIIUICHHUS,
HEOoOXOMUMBIX JI ajanTallud B COBpeMEHHOM LudpoBoM obmiectBe. M3yuenue anreOpbl
€CTECTBEHHBIM 00pa3oM o0ecneunBaeT pa3BUTHE yYMEHHUs HaO0JaTh, CPABHUBATh, HAXOIUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHHUS, CIOCOOHOCTH apryMEHTHPOBAHHO
00OCHOBBIBAaTh CBOMW JCUCTBHUS M BBIBOIBI, (hopMynupoBaTh yTBepxkaeHus. OcBoeHHE Kypca
anreOpbl 00ecrieyuBaeT pa3BUTHE JOTMYECKOTO MBIIICHHUS OOYYaIOIUXCS: OHH HCIIONB3YIOT
NeTyKTUBHbIE W WHAYKTHUBHBIE  pacCyXkJIeHHus, o0000meHne ¥  KOHKPETH3AlHIO,
abctparupoBanue W aHajoruro. OOyueHuwe anrebpe NpeArosiaraeT 3HAYUTENBbHBIH 00BEM
CaMOCTOSITEIbHOM ACATCIIbHOCTH 06yqa}0mnxc;1, IMO3TOMY CaMOCTOSATCIBHOC PCUICHUC 3aJiayd
CCTCCTBCHHBIM 06pa30M ABJISACTCA peanmauneﬁ ACATCIIBHOCTHOI'O IPUHIUIIA 06yquI/ISI.

B cTtpykType mporpammbl y4eOHOTO Kypca «Anredpa» OCHOBHOW IIKOJBI OCHOBHOE
MECTO 3aHMMAKOT COJEp)KaTEIbHO-METOANUYECKHe JHHMM: «Yucia U BBIYUCICHUNN;
«AnreOpanueckue BBIPAKECHUS»; «YpaBHEHHs U HepaBeHCTBa»; « DyHkimm». Kaxxknas u3 atux
COJIEPKATENbHO-METOMYECKUX JUHUI pa3BUBAETCS HA MPOTSHKEHUU TPEX JIeT H3YUYEHUS
Kypca, €ECTECTBEHHBIM 00pa3oM MeperieTasch U B3aUMOACHUCTBYS C IPYTHMMH €ro JIMHUAMU. B
X0JIe M3y4YeHHUS Kypca OOy4arouuMmcsl MNPUXOAMTCS JOTHYECKH pacCy’kKIaTh, HCIOIb30BaTh
TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B CBSI3M ¢ 3TUM 1enecooOpa3HO BKIIOYUTH B POTpamMmy
HEKOTOpbIe OCHOBBI JIOTHMKH, MPOHMU3BIBAIOIINE BCE OCHOBHBIE pa3/eibl MaTeMaTHUYECKOTO
o0pa3oBaHMsI M CHOCOOCTBYIONIME OBJIQJACHUIO OOYYaIONIUMHUCS OCHOB YHHUBEPCAIHHOTO
MaTEeMaTHYeCKOro s3blka. TakuM o00pa3oM, MOXKHO YyTBEpXAaTb, YTO COJEP)KATEIbHONH U
CTPYKTYPHOM 0COOEHHOCTBIO Kypca «AJiredpay sBISETCS] €ro MHTErPUPOBAHHBINA XapakKTep.

Conepxxanne nauHUM «Yucna W BBIYMCICHHSD CIIYXKUT OCHOBOM JUIsl JlajJbHEHIIEro
M3YYEeHHUS] MAaTeMaTUKH, CIOCOOCTBYET Pa3BUTHIO Y OOYYAIOUIMXCS JIOTHUYECKOTO MBILIUICHUS,
(GbOpMHUPOBAHUIO YMEHUS MOJIH30BATHCS AJITOPUTMAMU, & TaKKe MPUOOPETEHUIO MPAKTUYECKUX
HABBIKOB, HEOOXOJAMMBIX ISl TIOBCETHEBHOM >kU3HU. Pa3BuTHE MOHATHSA O YMCIe B OCHOBHOM
IIKOJIE CBSI3aHO C pAalMOHANBHBIMM U HPPALUOHAIBHBIMH YHCIIaMH, (OPMHUPOBAHUEM
MIPEACTABICHUIN O IEUCTBUTEIBHOM YHCIIE. 3aBEPIICHUE OCBOCHUS YHUCIOBOM JJUHUU OTHECEHO
K cTapiiemMy 3BeHy o0I1ero oopa3oBaHusl.

Conepxanne ABYyX aireOpanuecKux JHHUN — «AJredpandeckue BBIPAKCHUS» U
«YpaBHEHUSI U  HEPAaBEHCTBa»  CIOCOOCTBYeT  (OPMHUPOBAHHUIO y  OOyYaroIIUXCs
MaTeMaTHYeCKOro armapara, HeoOXOIUMOro JUisl pelleHHs] 3ajad MaTeMaTUKH, CMEXHBIX
IIPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3aj1ady. B OCHOBHOII 1IKoje y4eOHBIM MaTepuasn
IPYyNIHUPYETCsT BOKPYT pAlMOHAIBHBIX BBIpAXXKEHUH. AureOpa JIEeMOHCTPUPYET 3HAu€HUE

MAaTEMAaTUKN KakK sA3bIKa IS MMOCTPOCHUSA MATCMATHYCCKUX MOHeﬂeﬁ, OIMMCaHUA TTPOLUECCOB U



SBJICHUNA peanbHOro Mupa. B 3amaun oOydeHus anredpe BXOAAT TaKKe JalbHEHIIee pa3BUTHE
AITOPUTMUYECKOTO MBILIUIEHUsS,, HEOOXOIMMOIro, B YaCTHOCTH, JJsI OCBOEHHMsS Kypca
MHPOPMATUKK, M OBJIAJCHUE HaBbIKAMHU JIEAYKTUBHBIX paccyxiaeHuil. I[IpeoOpazoBanue
CHUMBOJIBHBIX ()OPM BHOCHUT CBOH

crnenu(puueckuii BKJIAJ, B pa3BUTHE BOOOpPAKEHMs, CIHOCOOHOCTEH K MaTeMaTH4YeCKOMY
TBOPYECTBY.

Conepxxanve  (QYHKUMOHAJIbHO-Tpapuyeckoll JMHMM  HALEJIEHO Ha  IOJy4YCHHE
IIKOJbHUKAMHU 3HAaHUHM 0(YHKIMIX KaK BayKHEeHIIel MaTeMaTndeckoi MOJeNu Al ONMCaHUs U
UCCIIeIOBaHMs pa3HO OOpa3HbIX MPOLECCOB U SIBIEHUM B mpupojge M obiiectBe. M3yueHue
3TOr0 MaTepHaja ClocOOCTBYET Pa3BUTHIO Y 0OYyYAIOLIUXCSl YMEHUS UCIIOJIb30BaTh Pa3IMuHbIE
BbIpa3UTENIbHbIE CPEJCTBA A3bIKA MAaTEMAaTUKU — CJIOBECHbIE, CUMBOJIMYECKUE, rpaduyeckue,
BHOCHUT BKJIaJl B (JOPMHUPOBAHUE MPEICTABICHUHN O POJIM MaTEMAaTUKU B Pa3BUTUU LIMBUIU3ALUU
U KyJIBTYDBI.

CornacHo ywyeOHOMY TuiaHy B 7-9 Kiaccax wu3ydaercs y4deOHbIH Kypc «Anrebpa» ,
KOTOPBIA BKJIIOYAET CJICIYIOIIUE OCHOBHBIEC pa3fieibl coaepx aHus: «Yucina u BBIYUCICHUS,
«AnreOpanueckue BhIpaKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DyHKINUN.

Ha usyuenue yueGHoro kypca «Anredpa» orsoaurcs 306 gacos: B 7 kiacce — 102 yaca
(3 gaca B Heneno), B 8 kimacce — 102 gaca (3 waca B Henento), B 9 kinacce — 102 yaca (3 pa3a B
HEJIENI0).

COJAEPKAHUE YYEBHOI'O KYPCA "AJITEBPA" (o ronam o0y4eHust)

7 ki1acc
Yucia 1 BBIYUCTICHUA

ParmonanbsHelie uncna.

Jlpobu OOBIKHOBEHHBIC M JIECATUYHBIC, TIEPEX0]] OT OJHOW (POpMBI 3amucu Ipodeit K Ipyrou.
[ToHsiTHE palMOHAJIBHOTO YHUCJIA, 3alUCh, CPABHEHUE, YIIOPSAOUYNBAHUE PALIMOHAIBHBIX YHCEIL.
ApudmeTndeckre NEHCTBUS C palMOHATBHBIMU YWCIaMH. PernieHue 3aqad W3 peaabHOU
MPAaKTUKU Ha YacTH, Ha APOOH.

CreneHb ¢ HATYpaJbHBIM ITOKA3aTeNeM: ONpeAelieHue, MPeoOpa30BaHKe BHIPAKEHUH HA OCHOBE
oTpeeNeHus, 3aUCh O0NbIIUX yucel. [IporeHTsl, 3aich MPOIIEHTOB B BUJE IPOOHU U IpoOH B
BHUJIE IIPOLIEHTOB. TpHM OCHOBHBIE 3aJayd Ha IPOLEHTHI, PEUICHHWE 3aJay U3 peallbHOU
MPaKTUKH.

[IpuMeHeHne TNpPU3HAKOB MACIUMOCTH, PA3J0KEHWE Ha MHOXKHUTENIM HATypaJbHBIX YHCEIL.
PeanpHbIe3aBUCUMOCTH, B TOM UHKCIIE MpsiMasi M 0OpaTHas MPONOPIHOHATBHOCTH.

AJsiredOpanyeckue BbIpaKeHUs

[lepeMeHHbBIE, YHUCIOBOE 3HAYEHUE BBIPAXKEHUSA C MEepeMeHHOM. J[lomycTumble 3Ha4YEHUs
nepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXIy BEIMYMHAMU B Buae (HopmyIbl.
Boruncnenus no popmyiam.

[IpeoOpa3oBanrue OYKBEHHBIX BBIPRXKEHUN, TOXJAECTBEHHO pAaBHbIC BBIPAXKEHHUS, IpaBHiIa
peoOpa30BaHUACYMM U MPOU3BEICHUM, TpaBUIa PACKPHITHS CKOOOK U MPUBEICHUS MOAOOHBIX



cJlaracMbIX.

CBolicTBa CTENEHU C HATYPAIbHBIM [IOKA3aTEIEM.

Opnownensl 1 MHOrowieHbl. Crenenb MHoOrowieHa. CiokeHue, BbIYUTAHHE, YMHOXKEHUE
MHOI'OYJICHOB. q)OpMy.HBI COKpaIIIéHHOI‘O YMHOXCHUA: KBaApaT CyYMMbI U KBaJApaT pa3HOCTH.
®opmyiia pa3HOCTH KBaJapaToB.Pa3nokeHne MHOTOWIEHOB HA MHOYKUTEIIH.

YPaBHeHI/Iﬂ H HEPABCHCTBA

YpaBHEHME, KOPEHb ypaBHEHUS, IpaBUia IPeoOpa3oBaHNs ypPaBHEHUS, PABHOCUIIBHOCTb

YpPaBHEHUI.

JluHeitHoe ypaBHEHME C OJIHOM MEPEMEHHOW, YMCJIO KOPHEH JIMHEHMHOTO YpaBHEHUS,
pelleHNe TUHEMHBIX ypaBHEeHH. CocTaBJI€HHE YpaBHEHHMI IO YCIOBHIO 3aj1ayd. PermeHue
TEKCTOBBIX 33/]1a4 C TOMOIIbIO YPaBHEHUI.

JluneliHoe ypaBHEHHE C IBYMs MEpPEeMEHHBIMH U ero rpaduk. CucreMa AByX JTHMHEHHBIX
YpaBHEHMH C IBYMs NIEpEeMEHHBIMU. PelieHre cucreM ypaBHEHUH criocoO0M MO ICTaHOBKH.
ITpumeps! pereHust TEKCTOBBIX 3a/1a4 € IIOMOLIbIO CUCTEM YPaBHEHHUH.

DyHKUUH

Koopaunara touku Ha mpsimol. UucinoBble MpoMeXyTKU. PaccrosiHue Mexay IByms
TOYKaMHU KOOPAUHATHOU MPSIMOI.

[TpsimoyronbHast cuctema koopauHaT, ocu Ox u Oy. AGcmucca U OpAMHAaTa TOYKU Ha
KoOpAWHATHOHM miockocTH. [IpumMeps! rpadukoB, 3amaHHbIX (Gopmynamu. Urenue rpaduxos
peanbHbIX 3aBucuMocTel. [lomsrtue ¢ynknun. I'padpux ¢ynkumu. CpoiictBa (QyHKIMIA.
Jlunetinas Qynkuus, e€ rpaduk. 'padpuk ¢pynkuuu y= IxI. I'paduueckoe pemenre nuHEHHbIX
YPaBHEHUH U CUCTEM JINHEWHBIX YPaBHEHUM.

8 kiace

Yuciaa 1 BLIYHCTIEHUA

KBangparueiii kopeHp u3 uucia. IloHstue 00 wuppaunoHadbHOM 4Hcie. JlecsaTuuHble
npuOIMKEeHUS HppallMOHANIBHBIX uncelsl. CBoicTBa apudMeTHUeCKuX KBaJpaTHBIX KOPHEH M HX
OpUMEHEHHE K MpeoOpa3oBaHUIO YHCIOBBIX BBIPAKCHUH W BBIYMCICHHUAM. JleHCTBHUTENbHbIE
qucia.

Crenens ¢ 1enbIM MoKazaTeneM U e€ cBoiicTBa. CTaHgapTHAs 3aUCh YUCIIA.

Anredpanyeckue BbIpaKeHUs

KBanpaTHbIil TPEXWICH; pa3IOXKeHHE KBAJIPATHOTO TPEXUWICHA HA MHOKUTEIU. AsreOpandeckast
npoOb. OCHOBHOE CBOMCTBO anredpandeckoit 1poou. CioxeHne, BEIYUTaHKE,

YMHOXEHHUE, JejieHne ainredpandeckux JApoOed. PaluoHanbHble BBIpaXKEHHS U UX
npeoOpa3oBaHue.

YpaBHeHNsI 1 HEPABEHCTBA

KBanparHoe ypaBHeHue, hopmyiia KOpHEH KBajpaTHOTo ypaBHeHHs. Teopema Buera. Permenue



YPaBHEHM, CBOAAIIMXCS K JIMHEHHBIM M KBaapaTHbIM. llpocreiimue npoOHO-panvoHaIbHBIE
YPaBHEHHS.

I'paduueckass uHTEpHpeTanus ypaBHEHHH C JByMsl NEPEMEHHBIMH W CHUCTEM JIMHEWHBIX
YPaBHEHUN C ABYMs IIEpEMEHHbIMU. [IpuMepsl pelieHus CUCTEM HENMHEHHBIX ypaBHEHUHN C
JBYMsI IEPEMEHHBIMHU.

Pemenne TekCTOBBIX 3a7a4 anreOpanvdecKuM CIiocoOoM.

HucnoBsle HEPABEHCTBA U MX CBOMCTBA. HepaBeHCTBO ¢ OHOM NepeMeHHOM. PaBHOCHIBHOCTD
HepaBeHCTB. JInHeiiHbIe HEpaBEHCTBA C OAHON NepeMeHHOM. CHCcTeMbl TMHENHBIX HEPABEHCTB C

OJIHOU IIEPEMEHHOM.

DyHKUNH

[Monstue ¢ynkuuu. OO6macTe omnpeneiaceHUss W MHOXKECTBO 3HadeHWH GyHKIUU. CrocoOsl
3aTaHAS D YHKITHA.

I'padux pynknuu. Urenue cpoiictB pyHkmuu 1o e€¢ rpaduxy. [Tpumeps! rpadpukoB QyHKIHH,
OTPaKAIOIIUX peabHbIE MPOIECCHI.

OYHKIMH, ONHUCHIBAIOIINE MPIMYI0 M OOpaTHYI MpPOMOPLUUOHANBHBIE 3aBUCUMOCTH, UX
rpadpuxkn.Oynkuun y = x%y =x3, y=\/x, y= IxL

I'paduueckoe perieHne ypaBHEHH U CUCTEM ypaBHEHUH.

9 kiacce

Yucsa 1 BLIYUCICHUSA

JlelicTBUTENIbHBIEC YHCIA.

PannonaneHble yncna, uppaoHaIbHbIe YUCIIA, KOHEYHbIE U OECKOHEUHBIE JECATHYHbIE APOOU.
MHOX€eCTBO NEeHCTBUTENBHBIX YHCEN;, NEHCTBUTENbHBIE YHCIA KaK OESCKOHEYHBIE IECATUYHBIE
npoOu. BzauMHO 0/THO3HAYHOE COOTBETCTBHE MEXKIY MHOXKECTBOM JICHCTBUTENBHBIX UYHCET U
KOOPAUHATHOUMPSIMOM.

CpaBHEHHME JEHCTBUTEIBHBIX YHCEIl, apu(PMETHIECCKUE IEHCTBUSI C IEHCTBUTEIbHBIMU YHCIIAMHU.
N3mepenwsi, mpuOIMKeHHs, OIIEHKH.

Pa3mMepnr 00bEKTOB OKPYKAIOIIETO MUPA, TUTEIIBHOCTD MTPOILIECCOB B OKPYIKAIOIIEM MHPE.
[TpubnmxEéHHOEe 3HAYCHHE BETUYUHBI, TOUHOCTH Mpubnmxkenus. Okpyriaenue yucen. [Ipukuaka
Y OLICHKApE3yJIbTaTOB BBIUUCICHUN.

YpaBHeHNsI 1 HEPABEHCTBA

YpaBHEHUS C OJJTHOM TEPEMEHHOIA.

JluneitHoe ypaBHeHue. PelieHne ypaBHEHUM, CBOJSAIIMXCA K JMHEWHBIM. KBaapatHoe
ypaBHeHHe. Pemenue ypaBHEHMH, CBOZISINMXCS K KBaJApaTHBIM. bUKBanpaTHOe ypaBHEHHE.
[Ipumeps! penieHnss ypaBHEHUN TPEThEH M YETBEPTOM CTENEHEH pa3JIoKEHUEM HA MHOXKHTEIIH.
Pemenue npoOGHO-paliOHAIbBHBIX YpaBHEHUH.

Pemenne TekcToBbIX 3aa4 anredpanyeckuM MeTo oM. CHUCTEMbI YpaBHEHHH.

VYpaBHeHHe ¢ JByMs IEpeMEHHBIMU U ero rpaduk. Pemenue cucreM ABYX JIMHEWHBIX ypaBHEHUN
C JByMs IIEpEMEHHBIMU. PerieHue cucreM AByX ypaBHEHMM, OJHO M3 KOTOPBIX JIMHEMHOE, a
Ipyroe — BTOpPOH cremeHH. ['paduueckas MHTEpIIpETAlUsl CHUCTEMBl YPaBHEHUH C ABYMS

NEPEMCHHBIMHU.



Pemenne TekcTOBBIX 33724 anredpandeckum crnocobom.HepaBeHncraa

HucnoBble HEPAaBEHCTBA M MX CBOMCTBA. PellleHHE JMHEHHBIX HEPABEHCTB C OJHOM
nepemMeHHoil. PelieHne cucteM JIMHEMHBIX HEPABEHCTB ¢ OJHOM nepeMeHHoM. KBaapaTHbie
HepaBeHCTBA. ['paduyeckas MHTEpIIpeTalds HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYMS
MIEpEMEHHBIMU.

DyHKUUH

KBangparuunas ¢ynkmus, e€ rpaduk u cBoiictsa. [lapabona, KOOpAUHATHI BEPIINHBI
napaboIIbl, 0CbCUMMETPUH MapadoJIbL.

I'paduku Gynkumit: y = kx, y=kx +b, y=k/x. V=7, y=x*. y =1x I u ux cBoiicTsa.

YucaoBble MOCIAEA0BATEIbHOCTH

Omnpenenenne 1 CriocoObl 3aJaHMs YUCIOBBIX MOCIEI0BATEIILHOCTEH.

[loHsiTe 4YMCIIOBOM MOCHENOBATENHLHOCTU. 3aJaHUE IOCJIEeI0BATEILHOCTH PEKYPPEHTHOU
dopmyoit ndopmyoii n-ro usieHa.

Apudmerndeckasi 1 reoMeTpudecKasi IporpecCuu.

Apudmernueckas u reomerpuueckas nporpeccu. DopMyIibl n-ro yjaeHa apupMeTuyeckon u
F€OMETPUUYECKOU MPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N3o0paxeHue 4ieHOB apu(pMETHUECKON U T€OMETPUIECKON MPOTrpeccuii ToukaMu Ha
KOOPAWHATHOW TUIOCKOCTH. JIMHEWHBIM MW OSKCHOHEHIMAIbHBIA pocT. CroxkHbIE
IIPOLICHTHI.

IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA ITPOI'PAMMBI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHUS TNPOrpaMMbl ydeOHOro Kypca «Anredpa»
XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIIUTAHHE:

MPOSIBIIEGHUEM HHTEpeca K TMPOLUIOMY M HACTOSIIEMY pPOCCHUICKOM MaTeMaTuKH,
LEHHOCTHBIM OTHOIIEHHUEM K JOCTHKCHHMSM POCCHUMCKMX MAaT€MaTUKOB W POCCUHCKOMN
MaTEMaTHYECKOH IIKOJIbI, K UCIOJIB30BAHUIO 3TUX JTOCTHKEHUH B APYTUX HAYKaX M IMPUKIATHBIX
chepax;

2) rpaskaIaHCKoOe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJHEHUIO OOs3aHHOCTEH TIpakJaHWHA M pealu3alyd ero Ipas,
OpEeACTAaBICHUEM O MaTEeMAaTUYECKUX OCHOBAaX (YHKLIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYP,
SBJICHHH, TPOLEAYP T'Pa)XIAHCKOTO OOIIecTBa (HampuMmep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX C NMPAKTUYECKUM NPUMEHEHHEM TOCTHKEHUI
HayKH, OCO3HAHUEM BAKHOCTH MOPAIbHO-ITUUECKUX IPUHIUIIOB B IEATEIBHOCTH YYEHOIO;

3) TpyAOBOE BOCIIUTAHME:

YCTAaHOBKON Ha AaKTHUBHOE y4YaCTUE B PEUICHMM MPAKTUYECKUX 3aJad MaTeMaTH4eCKON
HaIpaBJIEHHOCTH, OCO3HAHHEM BaXHOCTU MAaTeMaTUYeCKOro o0pa3oBaHUS Ha MPOTSLKEHUU BCeil
KHU3HU U1 YCHEeIHON Npo(ecCHOHaNbHOM AeITEeNbHOCTH U PA3BUTHEM HEOOXOIUMBIX YMEHHH,



OCO3HAHHBIM BBIOOPDOM H TOCTPOCHHEM WHAMBUAYATbHOH TpaeKTopuu O0Opa3oBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIICCTBEHHBIX MTOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K JMOILMOHAILHOMY U ASCTETHUYECKOMY BOCIPHUSTHIO MaTeMaTHUYEeCKHX
00BEKTOB, 3a/a4, PEUICHHUH, PacCy JICHUN, YMEHHUIO BHIETh MAaTEMATHUECKUE 3aKOHOMEPHOCTH
B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpHUEHTAIlMel B JEITeTbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX IMpeACTaBIeHUIl 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHsS YENOBEKa, MNPHUPOAbI M OOIIecTBa, MOHUMaHUEM
MaTeMaTHYECKON HayKW Kak c(ephl 4YelIOBEYECKOW NeATEThbHOCTH, JTAloOB €€ pa3BUTHS U
3HAYMMOCTH JIJIs1 PA3BUTHUS [IUBUIN3AIIAN, OBJIAJICHUEM SI3bIKOM MATEMAaTHKHA U MAaTEMaTUYECKON
KyJbTypOH KaK CpEICTBOM I[IO3HAHMS MHUpPA, OBJAJCHUEM MPOCTEUIIMMU HaBBIKAMU
HCCJIEI0BATENbCKON IEATETbHOCTH;

6) ¢usnueckoe BocnuTaHHMe, (opMHpPOBAHHME  KYJBLTYPbl  310POBbS H
IMOLMOHAJIBHOIO 0J1IAr0IOJIYYHs:

FOTOBHOCTBIO IPUMEHATh MaTEMaTUYECKUE 3HAHUS B MHTEPECAX CBOETO 3/10POBbS,
BEJICHUI 37J0pPOBOT0 00pa3a *KU3HU (370pOBOE MUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUN U
OTIbIXa, peryiisipHas (Qu3nueckass aKTUBHOCTh), C(HOPMHUPOBAHHOCTHIO HaBBIKA pe(IIeKCHH,
MIPU3HAHUEM CBOETO MpaBa Ha OIMIMOKY M TAKOTO )K€ MpaBa JPYyroro 4eI0BeKa;

7) 3Ko0JI0rHYecKoe BOCIIUTAHHE:

OpUEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKHX 3HAHWU ISl pellleHus 3a7ad B o0yacTu
COXPAHHOCTH OKpY>Karollel cpejbl, MIAHUPOBAHUS IOCTYNKOB M OLIEHKM HMX BO3MOXKHBIX
NOCIEACTBUM JUIsl OKPY KAIOLIEH cpesibl, OCO3HAHUEM IJI00aJIbHOTO XapaKTepa HKOJIOTMYECKUX
npo0JieM U MyTel UX pelieHus;

8) amanTanmus K U3MEHAIIUMCS YCJIOBUAM CONMATbHONM M PUPOJIHOM Cpe/bl:

TOTOBHOCTBIO K JICCTBUSIM B YCJIOBHSIX HEONPEAEIEHHOCTH, MOBBILIEHUIO YPOBHS CBOECH
KOMITIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JIeATeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JAPYTUX
Jrofel, mpruoOpeTaTh B COBMECTHON JESTEIbHOCTH HOBbIE 3HAHMS, HABBIKM U KOMIIETEHIIMH W3
OMbITA JPYTHUX;

HEOOXOMMOCTHI0 B (JOPMUPOBAHUYM HOBBIX 3HAHMIA, B TOM 4YHUCIE (HOPMYITHPOBATH HJIEH,
HOHSATHS, TUIIOTE3bl 00 00BEKTax M SBJIEHUSX, B TOM 4YHCIE paHee HEU3BECTHBIX, OCO3HABATh
neUIUTH COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYallMl0, BOCHPUHHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI3OB, TPEOYIOIIUN KOHTPMEp, KOPPEKTUPOBATH MPUHUMAEMBIC PEIICHHUS U
nercTBus, GOPMYITUPOBATEH M OICHUBATH PUCKH U TIOCTEACTBHS, (DOPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3naBaTenbHbIC YHHBeEpPcaIbHbIe YueOHbIE JeHCTBUSA

ba3oBble JJornvyeckue aeiicTBUsA:

[ ] BBISABJIATH U xapaKTepnsoBaTL CYHIGCTBGHHBIG HpI/I3HaKI/I MATEMATHUYCCKUX O6’I)€KTOB,
MOHATUH, OTHOIICHUN MEXIy TOHITHAMH, (GOPMYIUPOBATH OINMPEACIICHUS TOHSATHH,
YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIMN, OCHOBAHUS JIJIsl 00001IeHUs
U CpaBHEHUS, KPUTEPHUU IIPOBOJUMOI0 aHAIN3A,

® BOCIPHHHMATH, (POPMYJIHUPOBATh U MPEOOPA3OBHIBATH CYXACHUS: YTBEPAUTEIbHBIC U
OTpI/H_[aTeJIBHBIG, CANHUYHBIC, HaCTHBIC U 06H_II/IC, yCJIOBHBIG;



BBISIBJISITH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M TMPOTHUBOpPEUHS B
dakTax, NaHHBIX, HAOMIONEHUSX U YTBEPKACHUAX, NpeIaraTh KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEH U IIPOTUBOPEYUL;

JieNiaTh BBIBOJBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, ACIYKTUBHBIX M MHIYKTHBHBIX
YMO3aKI4YEeHUH, YMO3aKJIFOUEHUH 110 aHAJIOTHH;

pa3buparh J0Ka3aTelbCTBA MAaTEeMAaTHYECKUX YTBEpXKICHHH (TmpsMble M OT
POTHBHOTO), IIPOBOAUTH CaMOCTOSITENIbHO HECJIOXKHBIE  JI0Ka3aTesIbCTBa
MaTeMaTHYeCKuX (PaKTOB, BBICTpAaWBaTh APTYMEHTAIMIO, TNPHBOJUTH IPHUMEPHl M
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHMUS;

BBIOMpPATh CMOCOO pelIeHus y4eOHOM 3afaud (CpaBHMBATh HECKOJBKO BapHUAaHTOB
peleHus, BEIOUpaTh Hanbosee MOAXOASIINN C YIETOM CaMOCTOSITENIFHO BBIJEIEHHBIX
KpUTEPUEB).

ba3oBble uccienoBarelbcKue AeiiCTBHS:

UCTIOJIb30BaTh ~ BONPOCHI  KAaK  HCCIEAOBATENbCKUH  WHCTPYMEHT  IO3HAHUA,
dbopMynupoBaTh BOIIPOCHI, ¢dukcupyromme IIPOTUBOpEYHE, npobiiemMy,
CaMOCTOSITEJIBHO yCTAQHAaBJIMBaTh MCKOMOE M JaHHOe, (OpPMHUpPOBATh TIMIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

HOPOBOJUTH IO CAMOCTOSTENbHO COCTaBICHHOMY IUIaHY HECTOXHBIH HKCIEPUMEHT,
HEOOJIBIIIOE HCCIIEZIOBAHUE 10 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4ecKOro
00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXy COOOM;

CaMOCTOATENIBHO  (OPMYJHpPOBaTh OOOOIIEHUS U  BBIBOABI IO  pe3yjbTaTram
NPOBEIEHHOTO HAOIIOICHHUS, UCCIICAOBAHMS, OIICHUBATH JJOCTOBEPHOCTH MOIYYEHHBIX
pe3yabTaTOB, BHIBOJIOB U 000OIICHMIA;

POTHO3MPOBATH BO3MOYKHOE PAa3BUTHE TPOIIECCA, & TAK)KE BBIIBUTATH TPEATIOIOKEHUS
0 €ro pa3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

BBISIBJIATh HEJOCTATOYHOCTh U M30BITOYHOCTh MH(OpPMAlUU, JAHHBIX, HEOOXOIUMBIX
JUIsl pELLICHUS 3a/1a4H;

BbIOMpATh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPHPETHPOBATH HH(OPMALHIO
pa3INYHbBIX BUAOB U (POPM IpEeCTaBICHHUS;

BbIOMpaTh (OopMy MpEACTaBICHU UH(OPMAIMK U WITIOCTPUPOBATh peliaeMble 3a1auu
cXeMaMH, AuarpaMMaMu, HHOHU rpadukoil 1 ux KOMOWHAIMSIMU;

OLIEHUBATh HAAEKHOCTh MH(OPMAIIUK 110 KPUTEPUAM, NPEITI0KEHHBIM yUUTEIEM WU
c(OpMYIHPOBAHHBIM CAMOCTOSTENHHO.

KOMMyHI/IKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—lble aelcTBHUA:

BOCIIpUHUMAThL U q)OpMyJII/IpOBaTB CYXKIACHUA B COOTBETCTBUU C YCJIOBUAMU U LECTIAMHA
oOlIeHusl, SICHO, TOYHO, T'PAaMOTHO BBbIpaXKaThb CBOI TOYKY 3PEHHUS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, IaBaTh MOSCHEHHS 110 X0y PEUICHUs 3a/1a4i, KOMMEHTHPOBATh
MOJTyYEHHBIH Pe3ybTaT;

B X0/ 00CYKICHHsI 33/1aBaTh BOIPOCHI TI0 CYIIECTBY 00CYKIaeMOM TeMBbI, TPOOJIEMBI,
pemaeMof/i 3aJa4u, BbBICKAa3bIBAThH unacu, HAaIICJICHHBIC Ha IOMCK PCIICHMU,
COIIOCTAaBJISITb CBOU  CYXKACHUA C CYXIACHHUAMHU JpyruxX Y4YaCTHUKOB Auajiora,
00HapyXMBaTh Pa3INuMe U CXOJCTBO MO3UIINHA, B KOPPEKTHOH popme popmynmupoBaTh
pa3HOTJIACHSI, CBOM BO3PAKCHHUS;

NPEJICTaBIIATh PE3yJIbTAThl PEIICHUS 3a/1a4H, YKCTICPUMEHTA, HCCIICIOBAHMUS, TIPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (DOpMaT BBICTYIUICHHSI C y4ETOM 3a/Ja4 MPE3CHTAIlMH U
0COOEHHOCTEH ay TUTOPUH;



® TIOHMMaTh M HCIOJIb30BAaTh MPEUMYINECTBA KOMAHJHOW W WHIMBHIYAIbHOW PabOTHI
IPH PEIICHUN YUEOHBIX MATEMAaTHUYECKUX 337124,

® TPUHUMATH L1EJIb COBMECTHOW JESTEIbHOCTH, IUIAHUPOBATH OPTaHU3AIIUI0 COBMECTHOM
paboThl, pacnpeAensTh BUABI padOT, IOTOBApHBATHCS, OOCYKIATh TPOLECC U
pe3ynbTar paboThl, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

e yyYacTBOBaTh B TpPYNIOBBIX (opMax paboThl (0OCYKACHUS, OOMEH MHCHHSMHU,
MO3IrOBbIC HITYPMBbI U ;[pyrI/Ie), BBITIOJITHATH CBOKO 4HaCThb pa6OTI>I U KOOPpAWHUPOBATH
CBOU HeﬁCTBHH C ApYIr'uMH 4JICHAMHU KOMAaHIbI, OHCHHUBATE KAa4Y€CTBO CBOCTO BKJIaJia B
OOIIHU# IPOIYKT MO KPUTEPHSIM, CHOPMYITMPOBAHHBIM YYACTHUKAMHU B3aMMOICHCTBUSL.

PeryjasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1eCTBHS
Camoopranmn3anus:
® CaMOCTOATEIbHO COCTaBISATh IUIaH, AJITOPUTM peHIeHHs 3aJadyd (UM €ro 4YacTh),
BBIOUpATh CHOCOO peIIeHUsT C Yy4ETOM UMEIONINXCS PEeCcypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMeHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C y4ETOM
HOBOU MH(OpMaIUH.
CaMOKOHTPOJIb, SMOLMOHAIbHBIH HHTEJVIEKT:
® BIAJETh CIOcO0aMU CaMOINPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yiIbTaTa pelIeHUs
MaTeMaTHYeCKOH 3a7auu;
® MpeABUAETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPHU PEIICHUU 33/1a4d, BHOCUTH
KOPPEKTUBHI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAWJACHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;
® OILICHMBATh COOTBETCTBHE pE3yibTaTa JEATEIbHOCTH IMOCTABIECHHOMN LIEN U YCIOBHSIM,
OOBACHATh TPUYUHBI JOCTHKEHUS WIM HEIOCTHKEHUS IeJIM, HAXOAUTh OIIHOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenuss B 7 kJacce OOydYarOMIMICS TMOJYYUT CIEAYIOIMHUE TPEIMETHbBIE
pE3yNbTaThI:

Yucsia ¥ BBIYUCICHUSA

BreImonHATh, coyeTas yCTHbIe M NHCbMEHHBbIE NpPUEMBI, apudmMeTHdeckue ACHCTBUS C
palroHaTFHBIMU YHCIIAMHU.

HaxomuTh 3HaueHHs YHCIOBBIX BBIPAKEHUN, MPUMEHSATH Pa3HOOOpa3Hble CIOCOOBI U
npuéMbl BBIUMCICHHUS 3HAUYCHUN APOOHBIX BBIPAKEHUH, COAEpXKAIIUX OOBIKHOBEHHBIE U
JIeCATUYHbIE Jpo0u.

[lepexoauth OT oaHOM (hOpMBI 3amMcH Yucen K JIpyroi (mpeoOpa3oBbIBaTh JIECATUUHYIO
Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATHYHYIO IPOOB).

CpaBHMBATh ¥ YHOPSII0YMBAThH pAllHOHAILHBIC YHCIIA.

OKpyriasTh yucna.

BbINonHATE NPUKUAKY U OLIEHKY pe3yibTaTa BBIYMCIECHUH, OLIEHKY 3HAUEHUN YHCIIOBBIX
BbIpaX€HHI. BBIMOMHATE AEWCTBUS CO CTENEHSIMU C HATYPaTbHBIMU MOKA3aTEISIMH.

[TpuMeHsATh MPU3HAKH JEIUMOCTH, Pa3JI0KEHUE Ha MHOXKUTENIN HATYPaIbHbBIX YHCEIL.



PemaTte npakTHMKO-OPUEHTUPOBAHHBIE 3aJaud, CBSI3aHHBIE C OTHOILIEHUEM BEJIUYMH,
IPONOPLUOHATIBHOCTHIO BEIMYMH, POIIEHTAMU, HHTEPIPETUPOBATH PE3YJIbTAThl PEIICHUS 3a/1a4
¢ Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBaAMH paccMaTpuBaeMbIX OOBEKTOB.

Anredpanyeckne BbIPaKeHUs

Hcnonp3oBate anredpanyecKyro TEPMHUHOJIOTUIO U CUMBOJIUKY, IPUMEHSATH €€ B Ipoliecce
OCBOEHUS yueOHOr0 MaTepuaa.

Haxonuth 3HaueHns OyKBEHHBIX BBIPQXKEHUN MTPU 3a/1aHHBIX 3HAYEHHSIX IEPEMEHHBIX.

BbImonHATe peoOpa3oBaHusl LIEI0r0 BhIPAKEHHsI B MHOTOWIEH NMPUBEAEHUEM MOJTO0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONMHATE YMHOKEHHME OJHOYJIEHA HAa MHOTOWIEH W MHOTOYIEHa Ha MHOTOYIIEH,
MIPUMEHSTH (POPMYJIbI KBaJipaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcyecTBIATh pa3ioKEHUE MHOTOWIEHOB HAa MHOMKHTENIHM C IIOMOIUBIO BBIHECEHHS 3a
CKOOKM OOIIEr0 MHOXKHUTENS, TPYNIMPOBKH ClaraeMbIX, IpUMEHEeHUs: (HOpMyYJT COKpaIEHHOro
YMHOXEHHUS.

[IpumensaTs npeoOpa3oBaHUs MHOTOWIEHOB U pELICHHs pPa3lMYHBIX 3a1ad U3
MaTEMaTHKH, CMEXHBIX MIPEIMETOB, U3 PEAIbHOU TPAKTUKU.

Hcnonp3oBaTh CBONCTBA CTEMEHEH ¢ HATYpaJbHBIMH MOKa3aTeIIMH Ul IpeoOpa3oBaHUs
BBIPAKCHU.

YpaBHeHus U HEpaBeHCTBA

Pemarp JMHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOW, IIPUMEHss MpaBuia Iepexoja OT
UCXOAHOIO YpaBHEHUS K paBHOCWIBHOMY eMy. IIpoBepsATs, sBi€TCSd M YHUCIO KOPHEM
YpaBHEHHUS.

[IpumensTs rpaduueckre MeTo bl MPU PELICHUH JTUHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupats mpuMepsl nap Yuced, ABISIOIIMXCS peIlieHUeM JMHEHHOTO YpaBHEHHUS C IByMsI
IIEPEMEHHBIMH.

Ctpouth B KOOPAWHATHOM IIJIOCKOCTH TpauK JTUHEHHOTO YypaBHEHHS C JBYMS
NEPEMEHHBIMH, MOJIb3YACh I'paUKOM, IPUBOJUTH IPUMEPHI PELICHUS YPABHEHHUSL.

Pemare cucTeMBbl IByX JIMHEHHBIX YPaBHEHUH C JABYMs IIEPEMECHHBIMH, B TOM YHCIIE
rpau4ecKy.

CocTaBiaTh M pemath JMHEMHOE YpPaBHEHUE WIM CUCTEMY JMHEHHBIX YpaBHEHHM 110
YCIIOBUIO 3aJlauM, WHTEPIPETHUPOBATH B COOTBETCTBHUM C KOHTEKCTOM 3a/ayd TMOJIYYEHHBIN
pe3ynbTar.

DOyHKINH

N300paxkaTh Ha KOOPAMHATHOW TPSIMONW TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATAaM, JIy4d, OTpEe3KH, WHTEpBaJIbl, 3alMChIBaTh YHUCJIOBbIE TMPOMEXYTKH Ha
anreOpanvdeckoM SI3bIKE.

OrmedaTs B KOOPAMHATHOM IJIOCKOCTHM TOYKHM IO 3aJaHHBIM KOOpAWHATaM, CTPOUTH
rpaduku TuHeHHbIX GyHKUUNA. CTpouTs rpaduk GyHKIUN y = [X|.

OnwuceBaTh ¢ MOMOIIBIO (YHKIMKA W3BECTHBIE 3aBUCHMOCTH MEXIY BEIMYMHAMMU:
CKOPOCTb, BpeMs, PacCTOSHHE, LICHA, KOJIMYECTBO, CTOMMOCTb, IMPOU3BOJUTEIBHOCTb, BpeMH,
00BEM pabOoTHI.

HaxoauTs 3HaueHne QyHKIMU 1O 3HAYCHUIO €€ apryMeHTa.

[NonumaTh rpadudeckuii crocod MpeACTaBIeHUS M aHAIW3a MH()OpMaIUH, U3BJICKATh U
MHTEPIPETUPOBATH MHPOPMALIUIO U3 IPA(GUKOB peabHbIX IPOLIECCOB U 3aBUCUMOCTEH.

K kxonny oOyuenuss B 8 kJacce oOydarouuiics MNOJYYUT CIEIyIOIUEe MpeAMETHbIE
pe3yJIbTaThl:

Yuciia ¥ BbIYMCICHUSA



Hcnonbs3oBaTh HavallbHbIE TMPEACTABICHUS O MHOXKECTBE JACHCTBUTEIBHBIX YUCET IS
CpPaBHCHHSI, OKPYTJICHUS M BBIYHCICHUHN, M300pa)kaTh JEHCTBUTEIBHBIC YHCIIAa TOYKAMH Ha
KOOPJAMHATHOMN IIPSIMOIA.

[TpumensaTy mnoHATHE apuU(METHUYECKOro KBaJIpPAaTHOTO KOPHS, HAXOIUTh KBaJpaTHbBIE
KOpDHHM, HCHOJNB3yS TMPU HEOOXOAUMOCTH KaIbKYJISATOP, BBHINOIHATH MpeoOpa3oBaHUs
BBIPKEHUM, COZEpKaIIUX KBaJIpaTHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonws3oBath 3amucu OOJBIIMX W MajbIX YHCEN C TIOMOIIBIO JECATUYHBIX APOoOeH
creneHei yucna 10.

Auredpanyeckue BbIPaKeHHUs

[IpuMeHSITh TMOHATHE CTENEHW C IENBIM IOKa3aTelieM, BBIMOJIHAThE NPeoOpa3oBaHUs
BBIPAXEHU, COIEPIKAIUX CTENEHH C LIEIbIM ITOKa3aTEJIEM.

BoInonHATe TOXKIECTBEHHBIE MPEOOpa3OBaHUs PALMOHAIBHBIX BBIPAKEHUNH Ha OCHOBE
MpaBUJI ACUCTBUIA HAJ MHOTOYJICHAMH U aNreOpandecKuMu APOOSIMH.

PacknanpiBaTh KBaIpaTHBIA TPEXUICH HA MHOKUTEIIH.

[IpumensaTp mnpeoOpa3oBaHUs BBIPAKEHUW IS PEIICHHS pa3IWYHBIX 3a1ad W3
MaTE€MaTUKH, CMEXXHBIX IIPEIMETOB, U3 PEaJIbHON NPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pemiate nuHelHbIe, KBaJpaTHbIE YPABHEHUSI U PAIlMOHAJIbHBIE YPABHEHHUS, CBOJASIIMECS K
HUM, CUCTEMBI IBYX YPAaBHEHHH C IByMsI IEPEMEHHBIMU.

[IpoBoauTh IpoOCTENIINE UCCIENOBAHNS YPABHEHUA U CUCTEM YPABHEHMI, B TOM UHUCIE C
OpUMEHEHHEM TrpadHuuecKkux MpencTaBieHui (yCTaHaBIMBAaTh, MMEET U ypaBHEHUE WIIHU
CUCTEMA YPaBHEHMH PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexoautp oT cioBecHOW (OPMYIHPOBKM 3a7aud K €€ anredpanyeckol Mojaenu ¢
NOMOILBIO  COCTaBJICHUS YPAaBHEHMS WM CHCTEMbl YPAaBHEHMI, WHTEPHPETUPOBAThH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4 MOJIyYeHHBIH pe3yibTarT.

[IpuMeHsTH CBOWCTBA YUCIOBBIX HEPABEHCTB JIJIsi CPABHEHUS, OLICHKH, pellaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM NEpPEeMEHHOM M UX CHCTEMbI, JaBaTh TpaUUECKyl0 HWILIIOCTPALNIO
MHO>KECTBA PEIICHUI HEPABEHCTBA, CHCTEMbI HEPABEHCTB.

DOyHKUNH

[Tonnmath ¥ UWCHONB30BaTh (YHKIMOHANBHBIE TIOHATHS U S3BIK  (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAUEHUs), ONpENeNiaTh 3HAYeHHWE (QYHKIMU TI0 3HAYEHUIO apryMeHTa,
OTpeIeNATh CBOMCTBA (DYHKINH TI0 €€ TpaduKy.

Crpouts rpaduku 3eMeHTapHbIX GYHKLIUN BUA:

y=k/x, y =x2, y = x3,y = [x|, y = VX, OnHCHIBaTb CBOICTBA UHCIOBOH (YHKIHH MO €&
rpaduxky.

K konmy oOyuenuss B 9 kJacce OOydYarOMIMICS TMOJYYUT CIEAYIOIMIHUE TMPEIMETHBIE
pe3yJIbTATHhI:

Yucia v BLIYUCICHUSA

CpaBHUBATh U YIIOPAI0YNBATH PALIMOHAIBHBIE U HPPALIMOHAIBHBIE YUCIIA.

BoinonHATe apudmeTHueckue AEHCTBUS C PALlMOHAIBHBIMHU YHCIaMH, COUYETas YCTHBIE U
IMCbMEHHBIE TIPUEMBI, BBITIOIHSTH BEIYUCIECHHS ¢ UPPALIMOHATIBHBIMU YUCIAMHU.

HaxoauTp 3HaueHusl cTeneHel ¢ LebIMU MOKa3aTelssMU U KOPHEH, BBIYUCIATh 3HAUCHUS
YHUCJIOBBIX BBIPAKECHUU.

OxpyrisTh JAEWCTBUTENbHBIE 4YMCIIA, BBINOJHATH NPUKUIKY pE3yJbTaTa BBIYUCICHUH,
OLIEHKY YHCJIOBBIX BBIPAXKECHUH.

YpaBHeHns1 1 HePaBeHCTBA

Pemate nuHeElMHbIE M KBaJApaTHbIE YpPaBHEHUS, YPaBHEHMS, CBOASILMECS K HUM,
npocTeiire ApoOHO-palMOHAIbHbIE YPABHEHUS.



PemaTte cuctemsl ABYyX JMHEWHBIX YPABHEHHMU C JBYMs NEPEMEHHBIMU U CUCTEMBI JABYX
YpaBHEHUH, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISIETCS JIMHEWHBIM.

Pemate TekcTOBBIE 3amaun  anreOpamvdecKUM CIOCOOOM C TIOMOIIBIO COCTABJICHHS
YpaBHEHUS UM CUCTEMBI IByX YPAaBHEHUH C IBYMsI IEPEMEHHBIMH.

[IpoBoauTh mpocTeiime UCCIEA0BaHNs YPABHEHUN U CUCTEM YPAaBHEHHUW, B TOM YHUCIE C
NpPUMEHEHUEM TpaduuecKkux TMpencTaBiIeHud (yCTaHABJIMBATh, MMEET M ypaBHCHUE WIIU
CHCTEMa ypaBHEHUH PEIICHUsI, €CITH UMEET, TO CKOJIbKO, U TIpoUee).

Pemate nuHeliHBIE HEpaBEHCTBA, KBaJpaTHbIC HEPABEHCTBA, H300paKaTh pelIcHUE
HEPABEHCTB HA YHMCIIOBOW MPSIMOM, 3alIMCHIBATH PEILICHHUE C TOMOILBIO CHMBOJIOB.

Pemate cucTEMBI JIMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIKOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, M300paKaTh PEIICHHUE CHUCTEMbl HEPABEHCTB HAa UYHUCIOBOM MPSIMOM,
3aIMChIBATh PEIICHUE C IOMOIIBI0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUH PA3JIUYHBIX 3a1a4.

DYyHKUNH

Pacnio3naBathe (QyHKIIMK HM3yYeHHBIX BUIOB. [l0Ka3pIBaTh CXEMAaTHYECKH PACIIOJIOKCHUE

Ha KOOPAMHATHOM TJIOCKOCTH TpadukoB GyHKIMMA BUna: y = kx, y = kx + b, y = k/x, y = ax2 +
bx + ¢, y = x3, y = Vx, y = |x|, B 3aBHCHMOCTH OT 3HAuYeHHiI KOIDDUIHEHTOB, OMUCHIBATH
CBOWCTBA (DYHKITHI.

Crtpoutp M M300paxkaTh CXeMaTHUECKU TIpadUKU KBaJApPaTUUHBIX (YHKIUI, OMHMCHIBATH
CBOWCTBA KBaIpaTUYHbIX (DYHKIMH IO UX IpapurKaMm.

Pacno3naBate  KkBagpaThuHylo (QyHKIUO 1m0  ¢opmyie, NPUBOIUTH HPUMEPHI
KBaJPaTUYHBIX QYHKLIUI U3 peabHON KU3HHU, (PU3UKHU, TEOMETPHUH.

YucJi0BbIE MOCJIE10BATEIbHOCTH H IPOIPECCHH

Pacno3HaBaTh apuMETHUECKYI0 U F€OMETPUYECKYI0 MPOTPECCUN MPU Pa3HBIX CIIOCOOAX
3a/1aHusl.

BEBINONMHATE BBIYMCICHHUS C MCIIONB30BaHMEM (OPMYN N-ro 4YjeHa apu(METHUYECKOW U
T€OMETPUYECKON MTPOTrPECCUM, CYMMBI ITEPBBIX N YWICHOB.

N300pakaTh WieHb! NOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPJMHATHON TNIOCKOCTH.

Pematp 3amaun, cBA3aHHBIE C YUCIIOBBIMM MOCJIEI0BATEILHOCTSIMHM, B TOM YHUCIIE 3a7adu
U3 peaTbHOM XKU3HU (C HCIIOIB30BaHUEM KaIbKYJISATOPA, IM(PPOBBIX TEXHOJIOTHIA)



TEMATHYECKOE IINTAHUPOBAHUE
7 KUIIACC

KosmnuecTBo yacos D1IeKTPOHHBIE
Ne n/m HaumeHoBaHue pa3/iesioB U TeM Beero Kontpossusie | Tpaktuyeckue (Iél/l(l)pOBble)
NMPOrpaMmblI pagoTHI pasoTHI o0pa3oBaTejibHbIE
pecypcsbl
Uucna u BeluMciieHus. PanonaabHbie bubmorexa TIOK
1 ' 25 1 https://m.edso0o.ru/7f415b90
qrcia https://resh.edu.ru/
bu6mmoreka [IOK
2 Anrebpanyeckue BhIpaKEHUS 27 2 https://m.edsoo.ru/7f415b90
https://resh.edu.ru/
but6mmoreka [IOK
3 VYpaBHEHUSs 1 HEPABEHCTBA 20 2 https://m.edsoo.ru/7f415b90
https://resh.edu.ru/
bu6mmoreka [IOK
4 Koopaunate! u rpaduku. OyHKIUN 24 1 https://m.edsoo0.ru/7f415b90
https://resh.edu.ru/
bubmuoreka [JOK
5 IToBTOpEeHME M 000OIIEHNE 6 4 https://m.edsoo.ru/7f415b90
https://resh.edu.ru/
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 10 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KUIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NMPOrpamMMbl

KoaunuecTBo yacoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHyeckue
padoThbI

DJIeKTPOHHbBIE
(undposbie)
oOpa3oBaTte/ibHbIE

pecypchl

Uucna u Beruncnenus. KpagpatHeie KOpHA

15

bu6mmorexa [JOK

https://m.edsoo.ru/7f417af8
https://resh.edu.ru/

Ywncna n BeramciieHus. CTeneHs ¢ OCJIbIM
I10Ka3aTcjIcM

bu6mmoreka [IOK

https://m.edsoo.ru/7f417af8
https://resh.edu.ru/

Anrebpanueckue BbipaxeHus. KBaaparHslii
TPEXWICH

bu6mmoreka [IOK

https://m.edsoo.ru/7f417af8
https://resh.edu.ru/

AureOpanyecKkue BhIpaXKeHUSI.
Anrebpanueckas Apoob

15

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

YpaBHeHus v HepaBeHCTBA. KBaipaTHbie
ypaBHEHUSA

15

bu6mmorexa [JOK
https://m.edsoo.ru/7f417af8
https://resh.edu.ru/

VYpaBHeHus u HepaBeHCTBA. CHCTEMBI
ypaBHEHUH

13

bub6mmorexa [JOK

https://m.edsoo.ru/7f417af8
https://resh.edu.ru/

VYpaBHeHus 1 HEpaBeHCTBA. HepaBeHcTBa

12

bub6mmorexa [JOK

https://m.edsoo.ru/7f417af8
https://resh.edu.ru/

Oynknuu. OCHOBHBIE TTOHITHS

bubmnoreka LIOK

https://m.edsoo.ru/7f417af8
https://resh.edu.ru/

Oynkiuu. YnucnoBeie PyHKITUN

bu6mmoreka [IOK

https://m.edsoo.ru/7f417af8
https://resh.edu.ru/

10

[ToBTOpeHME M 0000IIEHNE

bu6mmoreka [IOK



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

https://m.edsoo.ru/7f417af8

OBILEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 10 0
9 KJIACC
KoJsinyecTBO 4acoB DIIeKTPOHHBIE
Ne ni/nt HaunmeHoBaHMe pa3ie/ioB U TeM Kontpoabubie | Tpaktuyeckue (uu¢posbIe)
IPOrpamMMbl Bcero padoThbI padoTLI o0pa3oBaTe/bHbIE
pecypchl
Uucna u BeruucieHus. JleiicTBUTENbHbBIC buGnnorexa [IOK
1 ' 9 1 https://m.edsoo.ru/7f419d08
ancia https://resh.edu.ru/
VYpaBHEHUs U HEPABEHCTBA. Y PABHEHMUS C bubmorexka [TOK
2 . . ) 14 1 https://m.edsoo.ru/7f419d08
O/HOU TICPEMCEHHOH https://resh.edu.ru/
VYpaBHeHus u HepaBeHCTBA. CUCTEMBI bubmmorexa LIOK
3 o ’ 14 1 https://m.edsoo0.ru/7f419d08
YPaBHCHIH https://resh.edu.ru/
bu6mmoreka [IOK
4 VYpaBHeHusa u HepaBeHCTBA. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
https://resh.edu.ru/
bu6mmoreka [IOK
5 OyHKIHT 16 1 https://m.edsoo.ru/7f419d08
https://resh.edu.ru/
bu6mmoreka [IOK
6 YucnoBbIe NOCIEN0BATEILHOCTH 15 1 https://m.edsoo.ru/7f419d08
https://resh.edu.ru/
[ToBTOpeHue, 06001IeHNE, CHCTEeMAaTU3alUs Bubmiorexa LIOK
7 o ’ ’ 18 4 https://m.edsoo0.ru/7f419d08
SHAHHHA https://resh.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 9



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

ITPOI'PAMMA YYEBHOI'O KYPCA «'EOMETPUS» 7-9 KJTACC

HHOACHUTEJIBHASA 3AIINCKA

['eomeTpus Kak OOMH U3 OCHOBHBIX PA3/€JOB IIKOJBbHOM MAaTeMAaTHKH, UMEIOIIHUNA CBOEH
LeNIbI0  00ECMeYNUTh H3Yy4YE€HHE CBOWCTB M pa3MepoB (Uryp, MX OTHOILIEHHH M B3aUMHOE
pacrojIOKEHUE, ONMUPAECTCSI Ha JIOTMYECKYHO, J10KA3aTelbHYIO JIMHHIO. LleHHOCTh H3ydeHHUs
reOMEeTPHUH Ha YPOBHE OCHOBHOI'O O0OILIEr0o 00pa30BaHus 3aKII0YAETCs B TOM, YTO 00y4daroImuics
YUHUTCS TPOBOJAUTH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOYCHMS,
JIOKa3bIBaTb MCTUHHBIE YTBEP)KICHHS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJIUTH
paccyXIeHHUs «OT MPOTHBHOTO», OTJIMYATh CBOMCTBA OT NMPHU3HAKOB, (JOPMYIMPOBATH OOpaTHbIE
YTBEPKACHHUS.

Bropoil nenpro n3y4eHus reOMETpHUH SABIIECTCS UCIOJIb30BaHUE €€ KaK MHCTPYMEHTA IpHU
pEIIEHNM KaK MaTeMaTU4YEeCKUX, TaK M IPAKTHUUECKHUX 3a/ay, BCTPEUAIOLUXCS B pealbHOU
Ku3HU. OOydYaromuiicss TOHKEH HAY4YHTHCS OIPENEeNIUTh T'€OMETPHUYECKYI0 (PUTypy, ONucaTh
CJIOBaMHU JaHHBIA 4YepTEX WIM PUCYHOK, HAMTH IJIOLIAAb 3€MENIbHOTO Y4YacTKa, paccuuTaTrh
HEOOXOIMMYIO0 JJIMHY OINTOBOJOKOHHOrO Kalesisd WM Tpedyemble pa3Mmepbl Trapaxa s
aBTOMOOWJIA. DTOMY COOTBETCTBYET BTOpPas, BBIYMCIMTEIbHAS JIMHUS B U3yUYEHUH I'€OMETPHH.
IIpu pemenuu 3amad  NPAKTUUECKOTO  XapakTepa OOydalOUIMHCS  YYUTCS  CTPOUTH
MaTeMaTUYeCKUe MOJENIN pEaJbHbIX JKU3HEHHBIX CHUTYyallil, NpPOBOJUTH BBIYMCIEHUS U
OLICHHMBATH aJICKBaTHOCTH MOJIyYEHHOT'O Pe3y/bTaTa.

KpaiiHe BakHO MOJUEPKUBATH CBSI3U TEOMETPUU C APYTUMH Y4E€OHBIMH NpeAMETaMH,
MOTUBUPOBATh  MCIIONB30BaTh  ONpEACICHHUS  TIEOMETPUYECKUX  (QUryp U TOHSATHIA,
JIEMOHCTPUPOBATH MPUMEHEHHE TIOJTYYCHHBIX YMEHHH B (PU3MKE U TEXHHUKE. DTU CBSI3W HanboJee
APKO BUJHBI B TeMaX «BekTtops», « TpuronoMerpuyeckrue COOTHOIEHUD», «MeTox KOOpIuHaT
u «Teopema ITudaropar.

VYuebHblil Kypc «I'eoMeTpus» BKIIOUACT CIEAYIOIIME OCHOBHBIC PA3leNbl COJCpPIKAHUSA:
«l'eomerpuueckne Gurypsl W WX CBOWCTBay, «lI3MepeHHEe TEOMETPHYECKHX BEITHYUHY,
«/lekapTOoBBI  KOOpAMHATBI Ha INIOCKOCTW», «BexkTopel», «/IBMKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanus Mog00US.

Ha u3yuenue yueOHOro Kypca «I'eomerpusi» orBonutcs 204 vaca: B 7 kinacce — 68 yacos
(2 gaca B Hepneno), B 8 Kiacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 68 yacoB (2 yaca B
HEJICIIO) .|

COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Hauvanbneie monsatus reomerpuu. Touka, npsmasi, OTpe30K, Jyd. YTrod. Buael yrios.
BeprukaneHple U cMmexHble yruel.  buccekrpuca yria.  JlomaHas, MHOIOYT'OJIBHUK.
[TapannenbHOCT U NEPIEHIUKYISIPHOCTD MPSIMBIX.

Cummerpuunsie ¢purypbsl. OCHOBHBIE CBOMCTBA 0ceBOM cummeTpun. [Ipumepsl cuMmeTpun
B OKPY’KAIOIIEM MUDE.

OcHOBHBIE TIOCTPOEHHS C IOMOLIBKO LUPKYJIss M JMHEHkH. TpeyronbHuk. Bricora,
MenraHa, OMCCeKTpUCa, UX CBOICTRA.

PaBHOOEIpeHHBIN M pABHOCTOPOHHUM TPeyroJIbHUKHU. HepaBeHCTBO TpeyroibHUKA.

CpoiicTBa W TpU3HAaKU paBHOOEAPEHHOro TpeyrojapHuka. Ilpu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.



CpolicTBa M NpHU3HAKU MapajuieNbHbIX NpsiMbIX. CymMMa yriloB TpeyrojpHuKa. BHemHue
YTJIbI TPEYTOJIbHUKA.

[IpssMOoyronbHBIA TpeyroJbHUK. CBOMCTBO MEIMAHBI IMPSMOYTOJIBHOTO TPEYTOJIBHUKA,
NpOBEAEHHOM K runoreHyse. IIpu3Hakum paBeHCTBa MNPSIMOYTOJBHBIX — TPEYTOJBHUKOB.
[IpsimoyrosbpHBIN TPEyTrONIBbHUK C YoM B 30°.

HepasenctBa B reomeTpun: HEpaBEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa o 0OJbIIEM yIiie U OONbIIEH CTOPOHE TpeyronbHUKA. [leprneHIuKyIsap 1 HaKJIIOHHAS.

['eomeTpruyeckoe MecTo TO4YeK. buccekrpuca yrna um CepeAMHHBIN NEPHEHIUKYISP K
OTPE3KY KaK Fr€OMETPUYECKUE MECTa TOUEK.

OxkpyXHOCTb M Kpyr, XopJa M JAMaMeTp, HMX CBoiicTBa. B3anMHoe pacroyioxeHue
OKpyxHOCTH M npsimMoil. KacarenbHast u cekymast K OKpy>KHOCTH. OKpY>KHOCTb, BIIMCAHHAs B
yroi. Bincannas 1 onucaHHasi OKpY>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

UYerslpéxyronbauku. [lapamienorpamm, ero npu3HakKu M cBoMcTBAa. YacTHble ciydan
napajuieJIorpaMMoB (IIPSAMOYTOJIbHHUK, POMO, KBaJpar), UX NpU3HAKU W CBOMcTBa. Tpamenus,
paBHOOOKas Tparenusi, e€ CBONCTBa U npu3Haku. [IpsiMoyronbHas Tpanenus.

Meron ynBoenuss Menuanbl. LleHTpanbHas cummerpus. Teopema @aneca u teopema o
IPONOPLHOHATIBHBIX OTPE3KAX.

Cpennue TMHUM TpeyrojbHUKa U Tpanenuu. LleHTp Macc TpeyronbHHKa.

[Tono6ue TpeyroabHUKOB, Kod3(pduimeHT nomoous. [lpusHaku mogoOus TPEyroJbHHUKOB.
[Ipumenenne mogoous MpH pEIICHUH MPAKTUUECKHUX 3a7ad.

CpoiicTBa miomianeii reomerpudeckux ¢uryp. @opmyssl s TUIOMAAN TPEYTOIbHUKA,
napajiesorpamMmma, pom0a u Tpanenuu. OTHOIIEHHE TUIOMAAeH To100HBIX GUTYp.

Boruncnenue miuomazeil TpeyrolbHUKOB M MHOTOYTOJIBHUKOB Ha KJI€T4aToi Oymare.

Teopema I[ludaropa. [lpumenenne Teopemsl [ludaropa mpu pemieHUH MPAKTHIESCKHX
3aj1ad.

CuHyC, KOCHHYC, TaHI'€HC OCTPOIO yrjia MpsSMOYIOJbHOTO TpeyrojpbHuKa. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. Tpuronomerpuieckue GpyHkmuu yrios B 30, 45 u 60°.

Brnucannble M UEHTpalIbHbIE YIJIBI, YTOJI MEXIY KAacaTeIbHOM U XOpJOH. YTIbl MEXIy
XOpAaMM M CEeKyUIMMH. BrucaHHple U ONMCaHHbIE YETBIPEXYTONBHUKH. B3aumHoe
pacrmonoxxenue IByX OKpyxkHocte. Kacanme oxpyxknocted. OOmme KacaTelbHBIE K JABYM
OKPYKHOCTSIM.

9 KUIIACC

Cunyc, xocunyc, TanreHc yrioB or 0 no 180°. OcHOBHOE TPUTOHOMETPUUECKOE
TOX1€CTBO. POPMYIIbI IPUBEICHUS.

Pemenne TtpeyrompHMkOB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. Pemienne
NPaKTUYECKUX 3a/1a4 C UCII0JIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue momoodus. [1og00me COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 IPOM3BEACHNUN OTPE3KOB XOPJI, TEOPEMBI O TIPOU3BEACHUN OTPE3KOB CEKYIIUX,
Teopema O KBaJpaTe KacaTelbHOH.

Bekrop, mnuHa (MOIyNb) BEKTOpa, COHANpPABICHHBIE BEKTOPBI, IMPOTHBOIOJIOKHO
HalpaBJIeHHbIE BEKTOPHI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpalUdd Haj
BCKTOpaMH. Pasznoxxenne BCKTOpPA MO ABYM HCKOJIJIMHCAPHBIM BEKTOpPaM. KOOpHHHaTBI BCKTOpa.
CkanspHoe POU3BEICHNE BEKTOPOB, IPUMEHEHUE [T HAXOXKJICHUS JITTHH U yTIIOB.



JlexapToBbl KOOpAMHATBI Ha IIJIOCKOCTH. YPaBHEHUS IIPSIMOM U OKPYXKHOCTH B
KOOPJIMHATAX, [IEPECEUCHUE OKPYKHOCTEN U MPSAMBIX. MeToa KOOpAUHAT U €ro IPUMEHEHHUE.

[IpaBunpHBIE MHOTOYTOJIBHUKH. JJTMHA OKpYKHOCTH. ['pagycHas U pagnaHHas Mepa yria,
BBIUNCJICHHUE JUIMH OYT OKpy>KHOCTeH. Ilnomanp kpyra, cektopa, cerMeHTa.

JIBMOKEHUS IJIOCKOCTH U BHYTPEHHUE CUMMETPHUH (PUTYD (3JIEMEHTapHbIE MIPEICTaBICHUS).
[TapamnensHbiii nepenoc. [ToBopoT.

IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA ITPOI'PAMMDBI
YYEBHOI'O KYPCA «I'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOGHHS IporpamMmbl yueOHoro kypca «I'eomerpusp»
XapaKTepU3yIOTCs:

1) naTpuoTHYeCKOEe BOCIIUTAHME:

NPOSIBJICHUEM HWHTEpeca K NPOLUIOMY M HACTOAIIEMY POCCHUICKOM MAaTeMAaTHKH,
LHEHHOCTHBIM OTHOLIEHWEM K JOCTH)KEHHMSIM POCCHUMCKMX MAaTEMAaTUKOB U POCCUHCKOU
MaTEMaTHYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTH)KEHUHN B IPYIMX HayKaX U MPHUKIAIHBIX
chepax;

2) rpaaaHCcKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIMOTHEHHUIO OOS3aHHOCTEH TpaKAaHMHA M pealu3allid €ro TMpas,
NpPEICTAaBICHUEM O MaTEeMAaTUYECKUX OCHOBAaX (DYHKIHMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHUH, TPOLEAYpP TPaKJAHCKOTO O0IIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYKJIEHUIO 3TUYECKUX MPOOJIEeM, CBA3AHHBIX C MPAKTUYECKUM NPUMEHEHUEM JOCTHKEHUMN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUYECKUX TPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyaoBOE BOCIIUTAHME:

YCTAaHOBKON Ha AaKTHUBHOE y4acTHUE B PELIEHUM MPAKTUYECKUX 3a/Jad MaTeMaTU4ecKOu
HAIpPaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTeMAaTUYECKOT0 0Opa30BaHUsl Ha MPOTSKEHUH BCel
YKU3HU JJIS1 YCIIEIIHON MPOQeCCHOHANBHON EATeIbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHIA,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHEM MHIMBHIYaJbHOH TPAeKTOpUM OOpa30BaHUS U
KU3HEHHBIX TIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCTIUTAHUE:

CIIOCOOHOCTBIO K 3MOLMOHAILHOMY U OSCTETHUYECKOMY BOCIPHUSTHIO MaTEeMaTHYECKHX
00BEKTOB, 3a/1a4, PELICHUH, pacCyKJICHHH, YMEHUIO BHJIETh MaTeMaTHYECKHE 3aKOHOMEPHOCTHU B
UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpHUEHTAIlMel B JESITeTbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAyYHBIX MpEACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHA 4YEJIOBeKa, MNPHUPOJIbI M O0OILIecTBa, NOHUMaHHEM
MaTEeMaTHYECKOH HayKH Kak c(epbl UYeIOBEUECKOH MeSITeNhbHOCTH, JITAaloOB €€ pa3BUTUSA U
3HAYUMOCTH ISl Pa3BUTHUS LIMBUIIN3ALIUH, OBJIAJICHUEM SI3bIKOM MaTEMaTHKU U MaTeMaTH4eCKON
KyJbTypOH KaK CpEICTBOM I[IO3HAHMS MHUpPA, OBJAJEHUEM MPOCTEUIIMMU HaBBIKAMU
MCCJIEIOBATEIBCKOM 1EATENbHOCTH;

6) ¢usnueckoe BocnuTaHme, (OpMHpPOBaHHME  KYJIbTYPbl  3A0POBbS U
IMOLMOHAJIBLHOTO 0JIArONOJIyYns:



TOTOBHOCTBIO IIPUMEHATH MAaTE€MaTHYECKHE 3HAaHUS B MHTEpPEcax CBOErO 310pOBbs,
BEJICHUSI 37J0pPOBOI0 00pasa »KU3HHU (30pOBOE MUTAaHUE, cOATaHCUPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, peryispHas Qu3uyeckas aKTHMBHOCThH), C(HOPMHUPOBAHHOCTHIO HaBBIKA pediexcuu,
IPU3HAHUEM CBOETO MIPaBa Ha OMIMOKY U TAKOI'O )K€ IpaBa JAPYroro 4eaoBeKa;

7) 3K0JIOTHYECKOe BOCIINTAHUE:

OpUEHTallel Ha NMPUMEHEHHE MaTeMaTHYECKMX 3HAHUM JUIsl pellleHus 3ajad B obnactu
COXPAHHOCTH OKpYXarollel cpepl, MIaHUPOBAHUS IOCTYNKOB M OLIEHKHM HX BO3MOXKHBIX
HOCJEACTBUM Uil OKpY’Karollel cpeiabl, OCO3HAaHHEM IJI00AJIBbHOIO XapakTepa 3KOJOIMYECKUX
npo0JeM U MmyTel uxX peleHus;

8) aganTanus K H3MEHAIMMCS YCI0BUAM COUAIBLHON M IPUPOAHOI cpeibl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHSIX HEONPEIEIEHHOCTH, MOBBIIIEHNUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAaKTUYECKYIO AEATEIbHOCTh, B TOM YUCIIE YMEHHE YUYUTBCS Y APYTHX
Jrofied, MpUoOpeTaTh B COBMECTHOW JESITEIbHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETEHIIMU U3
OIbITA JIPYTHX;

HEOOXOJMMOCTBIO B (JOPMUPOBAHUU HOBBIX 3HaHHM, B TOM uucie GOpMYJIUPOBaTH UACH,
HOHATHS, TUIOTE3bl 00 OOBEKTaX M SABJICHMUAX, B TOM UHUCIIE paHEe HEU3BECTHBIX, OCO3HABATH
NeGUIUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaThb CTPECCOBYHO CHUTYallMI0, BOCIHPUHMMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATh NPUHUMAEMbl€ DPELIEHUS U
neicTBus, GopMyINpoBaTh U OLIEHUBATh PUCKH U MOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTeabHbIE YHUBEpPCAJIIbHBIC y‘{eﬁﬂble JeHCTBUSA

Ba3oBble Jjornueckue neiicTBUA:

L] BBIABIIATD U xapaKTepnsoBaTb CYHIGCTBGHHI)I@ HpI/ISHaKI/I MATEMATHUYCCKUX O6T)eKTOB,
MOHATUN, OTHOUIEHWH MEXIYy IOHATUAMH, (OPMYIHPOBATH OMPEACICHUS TOHATHMA,
yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(uKaiu, OCHOBaHUS 17151 0000IIEHUS U
CpaBHEHUs, KPUTEPUHU TIPOBOJUMOTO aHAIH3A;

® BOCIPHUHHUMATh, (HPOPMYyTUpPOBaTH U MPEOOPa30BBIBATH CYXKACHUS: YTBEPIUTEIbHBIC H
OTpI/IIIaTeJ'II)HI)Ie, CAUMHNYHBIC, YaCTHbBIC 1 O6HII/IC, yCJ'IOBHBIe;

L BBIABJISITH MATEMATHUYCCKHUC BaKOHOMepHOCTI/I, B3aUMOCBA3U U HpOTHBOpG‘-II/ISI B @aKTax,
JaHHBbIX, Ha6J'IIOI[€HI/I${X nu YTBep)K]IGHI/IHX, npez[naraTL KpI/ITCpI/II/I JId  BBISABJICHUS
3aKOHOMEPHOCTEH ¥ TPOTUBOPEUUH;

L] J€JIaThb BBIBOJBI C HCIIOJIB30BAHHMEM 3dKOHOB JIOTMKH, I[e)IYKTI/IBHI)IX U MHAYKTHUBHbBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUECHHUI 10 aHAJIOTHH;

e pa3dupaTh J0KA3aTEIHCTBA MATEMATHYCCKUX YTBEPXKICHUN (MPSMBIC U OT MPOTUBHOTO),
MPOBOJIUTh CaMOCTOSATEIILHO HECJOXKHBIC JI0OKa3aTeIbCTBA MAaTeMAaTHUYECKUX (HaKTOB,
BBICTPaMBaTh apryMEHTALMIO, TPUBOJIUTH NMPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBHIBATH
CcOOCTBEHHBIE PACCYKJICHUS,

e BBIOMpaTh CrmocoO pemeHuss y4deOHOH 3amaud (CpaBHHBATh HECKOJBKO BapHaHTOB
peHICHI/ISI, BI)I6I/IpaTB H&I/I6OJ’IG€ HOI[XOI[HHII/Iﬁ C y‘-IéTOM CaMOCTOSTCIIBHO BBIIACJICHHBIX
KpUTEpHEB).

Ba3oBble uccieaoBaTelbCKUue JeCTBHA:

® UCMOJB30BaThb  BOMPOCHI  KaK  MCCIAEAOBATEIbCKUM  HMHCTPYMEHT  MO3HAHMS,

(dhopMyIHUpOBaTh BOMPOCH], PUKCUPYIOLIUE TPOTUBOPEUHE, MPOOIEMYy, CAMOCTOSITENEHO



YCTaHaBJIMBATb MUCKOMOC U JAaHHOC, (I)OpMHpOBaTL runoTe3y, apryMCcHTUPOBATL CBORO
MO3UIUID, MHCHHE;

NpoOBOAUTL IO CaMOCTOATCIIBHO COCTABJICHHOMY IUIAHY HECJIOKHBIN 9KCIICPUMCHT,
HEOOJIBIIIOE HUCCIICIOBAHWE [0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00BbeKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTy COOOi;

CaMOCTOSITENIbHO  (popMynmpoBaTh  0000IIEHHWS ¥  BBIBOABI IO  pe3yjbTaTaMm
MPOBEIEHHOTO HAOIIOJIEHUS, UCCIIEIOBAaHUs, OLEHUBATh JIOCTOBEPHOCTH MOJIYUYEHHBIX
PE3yJIbTAaTOB, BHIBOJAOB U 000OIICHHIA;

MIPOTHO3HPOBATh BO3MOKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIIBUTATh MPEATOI0KEHHS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanmeii:

BBISIBJIATH HEJIOCTATOYHOCTD U U30BITOYHOCTH HH(OPMAIIUH, TaHHBIX, HEOOXOIUMBIX JUIS
peleHMs 3a/1a4H;

BbIOMpPATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH HH(OPMAIIHIO
Pa3IMYHBIX BUAOB U (POPM NpEICTaBICHHUS;

BbIOMpaTh (opMy MpeacTaBiIeHUs WH(GOPMAIMK U WILIIOCTPUPOBATH pellaeMble 3a1a4u
CXeMaMH, AuarpaMMaMu, HHOH rpaduKoil 1 uX KOMOWHAIHSIMU;

OLIEHUBATh HAAEKHOCTh MHOOPMAIMH MO0 KPUTEPHUSIM, MPEIUIOKEHHBIM YYUTEIEM WIIH
cOpMyITHPOBAHHBIM CAaMOCTOSITEIIBHO.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

BOCIIPHHHUMATH B (OPMYJIMPOBATH CYXKICHHS B COOTBETCTBHUH C YCIOBHSIMH U LEIIMHU
OOIIeHHsI, SCHO, TOYHO, TPAMOTHO BBIPAXXAaTh CBOIO TOYKY 3pEHUS B YCTHBIX H
MUChMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 10 XOIy PEIICHHS 3aJaud, KOMMEHTHPOBATh
MTOJTyYCHHBIN PE3yJIbTaT;

B X0JIe 00CYKJIEHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBbI, MPOOIEMBI,
perraeMoi 3a/1a4u, BEICKA3bIBATh HJICH, HAIICJICHHBIC HA TIOMCK PEIICHUs, COMTOCTABIIATh
CBOM CYXKJICHUS C CYXJICHUSAMHU IPYTUX YYACTHUKOB JHAIOra, OOHAPYKUBATH Pa3INIHE
U CXOJCTBO TMO3ULIKK, B KOPpeKTHOH Qopme (opmyanpoBaTh pa3HOTIACHs, CBOU
BO3PaKCHHUS,

MIPEJICTABIATh Pe3yIbTaThl PEIICHUs 3aJaud, SKCIIEPUMEHTA, UCCIEeIOBAHUS, MPOEKTa,
CaMOCTOSITENILHO BBIOMpaTh (OpMAT BBICTYIUICHHS C y4YETOM 3a7ad TPE3CHTAUU H
0COOEHHOCTEN ayAUTOPUH;

MMOHMMATh M UCTIOIh30BaTh MIPEHMYIIIECTBA KOMAHIHOW ¥ WHAMBUIYAIBHON PabOTHI IPU
pEIICHNN yU4eOHBIX MAaTEMaTHYCCKUX 33]1aY,

MIPUHUMATD 1IeJIb COBMECTHOM JCSITEILHOCTH, INIAHUPOBATH OPraHU3alUI0 COBMECTHOM
paboThI, pactpenessTh BUILI PabOT, JOroBapuBaThC, 00CYKIaTh MPOIIECC U PE3yJIbTAT
paboThl, 00001IaTH MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBAaTh B IPYIIOBBIX (hopMax paboThI (00CYkIeHUS, 0OMEH MHEHHUSIMH, MO3TOBBIC
IITYPMBI U IPYTHUE), BHITIOIHATH CBOIO YaCTh PabOTHl U KOOPJIUHUPOBATH CBOU JEHCTBUS
C IPYTUMU WICHAMHU KOMAaHJIbI, OI[CHUBATh KAYECTBO CBOCTO BKJIAJa B OOIIUN MPOIYKT
0 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YUYACTHUKAMHU B3aHMOICHCTBHS.

PerynsiTuBHbBIE YHMBepcaJbHbIe YueOHbIE NeiCTBUSA

Camoopranusanus:



® CaMOCTOSTEJIBHO COCTAaBJIATh IUIaH, AJrOPUTM peIleHus 3agadd (WIM ero 4Yacth),
BbIOMpaTh CcHoco0 pemeHus ¢ Y4ETOM MMEIOLIMXCS PECypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHPOBATH BAPHUAHTHI PELICHUN C Y4ETOM
HOBOH HH(OpMAIIH.

CaMOKOHTPOJIb, YMOLHOHAJIbHBIH HHTEJIEKT:

® BIJAJETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS IpoLEecca M pe3yibTaTra pelieHus
MaTeMaTUYECKOH 3a1a4u;

® MpeABHUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH IPH PEUICHUM 3a/a4yd, BHOCHUTH
KOPPEKTHBBI B JI€ATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBbCTB, HaMJCHHBIX OLIMOOK,
BBISIBJIEHHBIX TPYIHOCTEH;

® OLECHMBAThb COOTBETCTBUE PE3yJIbTaTa IEATEIbHOCTH ITOCTABJICHHON LIENM U YCJIOBUSM,
OOBSICHATH MPUYUHBI JOCTHXKEHHSI MJIM HEJOCTHKEHUS LI, HAaXOAUTh OIIMOKY, aBaTh
OLIEHKY MPHOOPETEHHOMY OIIBITY.

INNPEAMETHBIE PE3YJ/IBTATbBI

K koniy oOydenuss B 7 KJjacce OOyYalOUIMIiCS IMOJYyYUT CIEAYIOIIKME NpPEIMETHBIC
pe3yJbTaThI:

Pacno3HaBaTh H3ydeHHBIE TIeOMETpUYECKHE (UIYpBl, ONpelNeNiaTb HX B3aUMHOE
pacroyio’)keHne, HU300pakaTb I'e€OMETpUUECKUE (UIYpbl, BBIIOJIHATH YEPTEXHU IO YCIOBUIO
3amaud. M3MmepATh JIMHEHHBIE W YIVIOBbIE BEIWYMHBL. Pemars 3ajauyu Ha BBIYUCICHUE JIMH
OTPE3KOB U BEJIMYMUH YIJIOB.

Jlenatb rpyOyr0 OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH IIPEIMETOB B PEAILHOM KU3HH,
pa3MepoB NMPUPOIHBIX 00BEKTOB. Paznuuarh pasmMepsl ’TUX 0OBEKTOB 10 MOPSAIKY BETUYUHBI.

Ctpouth 4epTeKH K FT€OMETPUUECKUM 3a/1ayaM.

[lonp30BaTbCsl NpHU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIB30BaTh IPU3HAKK U
CBOICTBa paBHOOEPEHHBIX TPEYTOJIBHUKOB MPU PELICHUH 3a/1a4.

[TpoBOAMTE JOrMYECKHE PACCYKACHUS C UCTIOIB30BAHUEM I€OMETPUUYECKUX TEOPEM.

[Tonp30BaTbCsl INpPU3HAKAMU DPABEHCTBA IPSAMOYTOJIBHBIX TPEYTrOJIbHUKOB, CBONCTBOM
MEJUaHbl, IPOBEAEHHOW K THUIIOTEHY3€ MPAMOYIOJBHOTO TPEYTrOJIbHUKA, B PpELICHUU
F€OMETPUUYECKHX 3a/1a4.

OmnpenensaTs NapaieabHOCTh HPSMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cexywmasd. OnpenensaTs NapamleIbHOCTh MPSMBIX C IIOMOIIBIO PAaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK IPYTrOM IPSIMOM.

Pemats 3a1aun Ha kiieTyaroit Oymare.

[TpoBOAUTH BBIUMCIEHUS M HAXOAWUTh YUCIOBblE M OYyKBEHHbIE 3HAYEHHUS YIJIOB B
FEOMETPUYECKUX  3aJa4aX C  HUCIOJB30BAHUEM CYMMBI  YIJIOB  TPEYIOJBHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BAHHBIX INPHU TEPECEUCHHU MABYX MapauIeIbHbBIX
NpsIMBIX CEKyIeH. PemaTte nmpakTnyeckue 3aa4i Ha HaXO0KJICHNE YTIIOB.

Brnazners NOHATHEM F€OMETPUUECKOr0 MECTa TOUEK. Y METh ONpPEAEsTh OMCCEKTPUCY yIiia
U CEPEIMHHBIN NEPICHANKYIISP K OTPE3KY KaK FTEOMETPUYECKHUE MECTA TOYEK.

@opMyIMpPOBATH ONPEACIICHUS] OKPYKHOCTH M Kpyra, XOpAbl M JHaMeTpa OKPYKHOCTH,
II0JI30BATHCS UX CBOMCTBAMH. Y METh IIPUMEHSATH 3TH CBOMCTBA IIPU PEIICHNUH 3a/1a4.

Bragers MOHATHEM ONMUCAHHOW OKOJIO TPEYTOJIBHUKA OKPY’KHOCTH, YMETh HaXOOUTh €€
nentp. Ilonap3oBarecs GpakTamMu 0 TOM, 4TO OMCCEKTPHUCHI YIJIOB TPEYTOJbHUKA MEpECeKaroTCs B



OJIHOM TOYKE, U O TOM, UYTO CEPEAMHHBbIE MEPHNEHAUKYJSAPbl K CTOPOHAM TpPEyroJbHHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Brnamerp noHATHMEM KacaTeabHOM K  OKPY)XHOCTH, TIOJIb30BaTbCs TEOPEMOM O
NEPIIEHIUKYJIAPHOCTH KacaTeNbHON U paguyca, IPOBEAEHHOTO K TOYKE KaCaHUs.

[losnb30BaTbcs  NPOCTEHIIMMU  TE€OMETPUYECKUMH HEPABEHCTBAMH, IIOHMMATh UX
IIPAKTUYECKUIA CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUYECKUE IIOCTPOEHUS C TOMOIIBIO HUPKYJIS U JINHEHKH.

K koHiy oOyueHuss B 8 kJjacce oOyyaromuiics MHOJYYHUT CJEIYyIOIUE NpeIMETHbIE
pe3yJIbTaTHhI:

PacriozHaBaTh OCHOBHBIE BUJbI YETBIPEXYTONBHUKOB, MX 3JIEMEHTHI, MOJIb30BaThCS HUX
CBOICTBaMHM NPU PELICHUH FEOMETPUUECKUX 3ajau.

[IpuMeHATh CBOWCTBA TOYKU IEPECEUEHUs MEIUAaH TpEeyrojbHHUKA (LIEHTpa Macc) B
pellIeHny 3a1ay.

Bnagers noHsTHEM cpeAHEN JMHUM TPEYTOJbHUKA U Tpalleluy, IPUMEHATh UX CBOMCTBa
IpU pELIEHHH reomerpudeckux 3anad. llomp3oBatecs Teopemon dameca M Teopemoil o
IIPONOPLUOHAIBHBIX OTPE3KAX, IPUMEHATh UX AJI PEIIEHUS MPAKTUYECKUX 3a/1a4.

[TpumMeHsaTh NpU3HAKH 11010011 TPEYTOJIBHUKOB B PELLICHUH T'€OMETPUYECKHX 3a/1a4.

[Tonmp3oBatbes Teopemoii Iludaropa s pemeHus reOMETPUYECKUX U MPAKTHYECKUX
3ana4y. CTpouTh MaTeMaTHYECKYyI0 MOJEIb B MPAKTUYECKUX 3a/ayax, CaMOCTOSITENIbHO JeNaTh
4epTEX U HAXOJUTh COOTBETCTBYIOLIUE JITMHBI.

Bragerp moHATHMSAMH CHHYca, KOCMHYCa W TaHI€HCAa OCTPOro YIJla IpsIMOYIOJbHOIO
TpeyrojabHuKa. [1071p30BaThCS 3STUMHU NOHIATUAMM JUIsl PELICHUS TPAKTUUECKUX 3a/1au.

Boruncnate  (pa3nuyHbIMEH - crioco0amM)  IUIOWAAb  TPEYrojibHUKA U IJIOLIAAH
MHOTOYTOJBHBIX (Quryp (MoJB3ysch, TJ€ HEOOXOAUMO, KaJabKyasiTopoMm). [IpumeHsTh
IIOJTyYEHHBIE YMEHMSI B IPAKTUYECKUX 3a/1adax.

Brnagerp NOHATHAMM BIMCAHHOTO U ILIEHTPAJIBHOIO yIJa, HUCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YyIJaxX, yIJax MeXay XopJaaMu (CEeKyIIMMHU) U YIJie MEXIy KacaTeIbHOW U XOpAon
IIPH PEILIEHNUN T€OMETPUYECKUX 3a/1ay.

Bragetp MOHATHEM ONHCAHHOIO YETBIPEXYTOJbHHMKA, IPUMEHATH CBOMCTBA ONMUCAHHOIO
YEeTBHIPEXYTOJIbHUKA NTPU PELICHUH 3a]1a4.

[IpumeHsTh MOydYeHHbIE 3HAHUS HA NPAKTHKE — CTPOUTh MATEMaTH4YECKHE MOJETH IS
3aJa4 peaJbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHUS C IPUMEHEHUEM MOA00US
U TPUTOHOMETPHH (TI0JIb3YACH, I HEO0XO0AUMO, KAIbKYJISATOPOM).

K xonmy oOydenuss B 9 kJacce oOydYaroUIMiics MONYyYUT CIEAYIOIIKME NpPEIMETHBIC
pe3yJIbTaThl:

3HaTh TPUTOHOMETPUUYECKUE (DYHKIMM OCTPBIX YIJIOB, HAXOAWUTh C HUX IIOMOIIbIO
pasyHble  BJEMEHThl  MPSIMOYTOJBHOIO  TPEYTOJIbHUKA  («peleHHe  MPsIMOYTOJbHBIX
TPEyTroJbHUKOB»). HaxoauTh (C MOMOLIbIO KaNbKYJIATOPA) AJIMHBI M YIJIBI JUIS HETaOIMYHBIX
3HA4YCHU.

[Tonp3oBaTbes popMysiaMu MPHUBEIEHHUSI U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUISL HAXOXKACHHS COOTHOILIEHUN MEXly TPUTOHOMETPUYECKUMH BETUYHHAMHU.

Hcnonb30BaTh TEOPEMBbI CHHYCOB U KOCHHYCOB ISl HAXOX/IECHUS PA3IUYHbIX JIEMEHTOB
TPEYrojbHUKA («pELIEHUE TPEYroJIbHUKOBY»), MPUMEHSTh WX MPU PELIEHUH T€OMETPUYECKHUX
3a1ad4.

Bnaners noHsTusMu npeodbpa3zoBaHus MOA00HS, COOTBETCTBEHHBIX JIEMEHTOB IMOA0OHBIX
¢uryp. [lonp30BaThcs CBOMCTBAMHU MOA00US IPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCIATH AJIUHBI U



HAXOJUTh YIJIbl y MOA0OHBIX Guryp. IIpumeHsars cBoiicTBa MOAOOHS B MPAKTHYECKUX 3ajayax.
YMeTb NPUBOANUTE PUMEPHI TOJOOHBIX (DUTYDP B OKPY’KaIOILIEM MHUDE.

Ilonp30BaTbea TeOpeMaMu O NPOU3BEACHHH OTPE3KOB XOpJ, O IMPOU3BEIECHUU OTPE3KOB
CEKYILHX, O KBaJpaTe KacaTeIbHOM.

[lonmp30BaThcs BEKTOpaMM, MOHUMATh HMX TE€OMETPUYECKMA M (DU3HYECKHH CMBICI,
NPUMEHATh MX B PEHICHUH T€OMETPUYECKHX M (u3ndeckux 3amad. [IpuMeHsTh cKaispHOe
MIPOU3BEICHUE BEKTOPOB ISl HAXOXKACHUS JJIMH U YTIIOB.

[lonb30BaTbcs METOOOM KOOPAMHAT HAa IUIOCKOCTH, IPUMEHSATH €r0 B PEUICHUH
F€OMETPUYECKUX U IIPAKTUYECKUX 3a]1a4.

Bianers MOHATUAMM NPABUIBHOIO MHOIOYIOJIBHUKA, UIMHBI OKPYKHOCTH, UIMHBI IYTH
OKPYKHOCTM M paJuaHHOM Mepbl YIVIA, YMETh BBIYHCIATH IUIOMIAAb KpPyra M €ro 4acTeu.
[IpuMeHTH ONy4YEHHBIE YMEHUS B IPAKTUYECKUX 3a7a4ax.

HaxoauTe ocu (MM LEHTPBI) CUMMETPUM (PUTYp, NPUMEHSTH JBMKEHHS IUIOCKOCTH B
IIPOCTEUIINX CIIyqasiX.

[IprMeHATh MONyYEHHBbIE 3HAHUS HA MPAKTHKE — CTPOUTh MATEMaTH4YECKHUE MOJEIH IS
3aJa4 peaJbHON KU3HU U MPOBOJUTH COOTBETCTBYIOLINE BBIYMCICHUS C IPUMEHEHUEM MOA00US
U TPUTOHOMETPHUECKUX (PYHKIMH (TIOJIB3YSACH, I/1€ HEOOX0UMO, KAJIbKYJISATOPOM)



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos D1IeKTPOHHBIE
Ne n/m HaumeHoBaHue pa3/iesioB U TeM Beero Kontpossusie | Tpaktuyeckue (Iél/l(l)pOBble)
NMPOrpaMmblI pagoTHI pasoTHI o0pa3oBaTejibHbIE
pecypcsbl
[Ipocreitmue reomeTpuueckue GUTypsl U bu6muoreka [JOK
1 UX CBOMCTBA. I3MepeHne reoMeTpuyecKux 14 https://m.edsoo.ru/7f415¢2e
BEJIMYUH https://resh.edu.ru/
bu6mmorexa [JOK
2 TpeyronbHuKN 22 1 1 https://m.edsoo.ru/7f415¢e2¢
https://resh.edu.ru/
[TapannenbHblie NpsiMble, CyMMa yTJIOB bubmorexa TIOK
3 ’ 14 1 https://m.edsoo.ru/7f415¢e2¢
TheyroJibuuka https://resh.edu.ru/
Oxpy>kHOCTb U KpyT. [ eomeTpuueckue bubmorexa TIOK
4 ' 14 1 https://m.edsoo.ru/7f415e2e
TOCTpOCHHA https://resh.edu.ru/
bu6mmoreka [IOK
5 [ToBTOpEeHME, 0000IIEHNE 3HAHUI 4 1 https://m.edsoo.ru/7f415¢2e
https://resh.edu.ru/
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 1
8 KUIIACC
KosmnuecTBo yacos D1eKTPOHHBIE
Ne n/m HanmeHnoBaHue pa3jiesioB U TeM Beero Kontpossusie | Tpaktiyeckue (I%I/l(l)pOBble)
NMPOrpamMmblI pagoThI pasoThI oOpa3oBaTe/ibHbIE

pecypchl



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

bu6mmoreka [IOK

1 YeThIpEXYyTroJIbHUKHI 12 1 https://m.edsoo.ru/7f417¢18
https://resh.edu.ru/
Teopema daneca u TeopeMa o bubnmnoreka [JOK
2 IPONOPLHUOHATIBHBIX OTPE3Kax, NOJ00HbIE 15 1 https://m.edsoo.ru/7f417e18
TPEYTOJbHUKH https://resh.edu.ru/
ITnomans. Haxoxnenne miomaaei bu6mmoreka [JOK
3 TPEYTOJILHUKOB U MHOTOYTOJIbHBIX (DUTYD. 14 1 https://m.edsoo.ru/7f417e18
[Tnomaan momo0HBIX Guryp https://resh.edu.ru/
bubmnoreka LIOK
4 Teopeua ITuparopa u nasana 10 1 https://m.edsoo.ru/7f417¢18
TPUTOHOMETPHH https://resh.edu.ru/
Busorea 0K
5 pexy ' 13 1 https://m.edsoo.ru/7f417¢18
Kacarenbnble k okpyxHOCTH. Kacanue 3
. https://resh.edu.ru/
OKpY’KHOCTEH
bubmuorexa [[OK
6 [ToBTOpEHME, 0000IIICHNE 3HAHHUI 4 1 https://m.edsoo.ru/7f417¢18
https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 6 0
9 KJIACC
KounuecTBo yacos DJIeKTPOHHDBIE
Ne o/ HaunmeHoBaHMe pa3/e/ioB U TeM Beero Konrpoabubie | TIpaktuyeckue (I%I/I(l)pOBbIe)
NpOrpamMmbl paGoTHI paGOTHI o0pa3oBaTe/bHbIE
pecypcsl
Tpuronomerpus. Teopembl KOCHHYCOB U bubmiorexa LIOK
1 P ) 16 1 https://m.edsoo.ru/7f41al2c
CHUHYCOB. Pelienue TpeyroibHUKOB hitps://resh.edu.ru/
2 [TpeoOpaszoBanue momobus. Metpuyeckue 10 1 bubnmnoreka [JOK



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f41a12c

COOTHOLIECHUS B OKPY’KHOCTH

https://m.edsoo.ru/7f41al2c

https://resh.edu.ru/
bu6mmoreka [JOK

3 BexTopsl 12 https://m.edsoo.ru/7f41al2¢c
https://resh.edu.ru/
Bbu6moreka [JOK

4 JlexkapToBbI KOOPAMHATHI Ha MIJIOCKOCTH 9 https://m.edsoo.ru/7f41al2¢c
https://resh.edu.ru/
[IpaBuibHBIE MHOTOYTOJIBHUKY. J[JTMHA bubmuorexa [JOK

5 OKPY>KHOCTH U TUIOMIAAb Kpyra. 8 https://m.edsoo.ru/7f41al2c
Brruncienue momaaei https://resh.edu.ru/
Bbu6mmoreka [JOK

6 JIBM>KEHUS TUIOCKOCTH 6 https://m.edsoo.ru/7f41al2¢c
https://resh.edu.ru/
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS Bubmmorexa [IOK

7 o ’ ’ 7 https://m.edsoo.ru/7f41al2c
SHaHKHA https://resh.edu.ru/

OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

INPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA».
7-9 KIIACCBbI

IHOACHUTEJIbBHAS 3AIINCKA

B coBpemMeHHOM 1M(POBOM MHpPE BEPOSTHOCTh M CTATUCTHKA MPUOOPETatoT BCE OOJBIIYIO
3HAYUMOCTb, KaK C TOYKM 3PEHUS] MPAKTHUUECKUX MPUIIOKEHHUH, TaK M MX POJM B O0Opa3oBaHMH,
HE0OXOUMOM Ka)kIoMy 4enoBeKy. Bo3pacrtaer uucno mpodeccuil, npu OBIaJEHUU KOTOPBIMU
TpeOyeTcs xopoias 6a30Basi HOArOTOBKA B 00JIaCTH BEPOSITHOCTH M CTATUCTUKH, TaKasi MOJITOTOBKA
Ba)KHA JIJISl TIPOJIOJKEHUsST 00pa30BaHMsI U JUISl YCIICIITHON MPOoJeCcCHOHAIBHON Kapbhephl.

Kamnmﬁ YCJIOBCK IMMOCTOAHHO IMPUHHUMACT PCHICHUA Ha OCHOBC MMCIOIMUXCA Y HECTO JaHHBIX.
A g 000CHOBAaHHOTO MPHUHSTHUS PEIICHUS B YCIOBUSAX HEIOCTaTKa WM U30bITKa MH(OpManuu
HEoOXOaUMO B TOM UYHCJIE€ XOPOHIO C(POPMUPOBAHHOE BEPOATHOCTHOE U CTATUCTUYECKOE
MBIIIJICHUEC.

NMeHHO T1O03TOMYy OCTPO BCTalla HEOOXOIUMOCTh CGHOPMHUPOBATH y  OOydYarOIIMXCSA
(YyHKIIMOHATBHYIO TPaMOTHOCTH, BKJIIOUAIOIYIO B c€0sl B KaUeCTBE HEOTHEMIIEMOM COCTABIIAIOIIEH
yMEHHE BOCHPUHUMATh M KPUTHYECKH aHAIM3UPOBAaTh HH(OpPMAIMIO, MPEACTABICHHYIO B
pa3nuyHbIX (opMax, MOHUMATh BEPOATHOCTHBIM XapaKTep MHOTHX pEaJbHBIX MPOIECCOB H
3aBUCUMOCTEH, IPOU3BOIUTH NIPOCTENIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMH MPUHLUIIAMU cOOpa, aHalIM3a U IpeCTaBICHUS
JaHHBIX W3 Pa3IMYHbIX cdep KU3HU OOIIecCTBa W TOCyJapcTBa MPHOOIIAaeT o0ydaroumxcs K
OO0IIIeCTBEHHBIM HHTepecaM. M3yueHne OCHOB KOMOMHATOPHKHM pPa3BHBAET HABBIKM OpraHU3allud
nepebopa M mojcuéTa YMCiIa BapuUaHTOB, B TOM YHCJE B NMPHUKIAIHBIX 33j7a4ax. 3HAKOMCTBO C
OCHOBaMU TeOpHH rpadoB co3qaéT MaTeMaTH4eCKui pyHaamMeHT it GopMUpOBaHUS KOMIIETEHLIUN
B oOnactu MHGOPMATUKUA U HUQPPOBBIX TeXHOMOTUH. [IpyM M3ydeHUU CTATUCTUKU U BEPOSTHOCTHU
o0oramfaroTcss MpeACcTaBlIeHUsT OOydYalolmUXCS O COBPEMEHHON KapTHHE MHUpPa W METOJaX €ro
HuccijaeaoBaHusd, Cl)OpMI/IpyeTCH IMOHUMAHHEC POJIM CTATUCTUKU KaK MCTOYHHWKA COHUAJIBHO 3HAYUMOU
nH(pOpPMaLIMU U 3aKJIa/IbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIILICHUSI.

B cootBercTBHUM ¢ JaHHBIMH LEISIMH B CTPYKType MpOrpaMMbl Y4eOHOro Kypca
«BeposiITHOCTh M CTAaTUCTHKA» OCHOBHOTO O0OIIEro oO0pa3oBaHHS BBIICICHBI CIEAYIOIINE
coJiepKaTeIbHO-MeToquIeckre JInHUU: «lIpencTaBieHne NaHHBIX W ONMHUCATENbHAS CTATUCTHKAY,
«BeposTHOCTBY, «dNeMeHTbl KOMOMHATOPUKWY», « BBeneHue B Teoputo rpadoBy.

Copepxanne nuuuu «lIpeacraBieHue MaHHBIX M OINUCATENbHAs CTATUCTHKA» CIY)KUT
OCHOBOHM U1 (POPMHPOBAHHUS HABBIKOB PAa0OTHI ¢ MH(POpPMALUEl: OT YTECHHS M HHTEpHpeTaluu
nH(popManuy, TPEACTaBICHHOW B TabmuIax, Ha JguarpaMmax U rpadukax, A0 coopa,
OpCACTABJICHUA U aHAJIM3a JaHHBIX C UCIIOJB30BAHUEM CTATUCTHUYCCKUX XAPAKTCPUCTUK CPECAHUX U
pacceuBanus. PabGoras ¢ naHHBIMM, OOydYaroluecs ydarcs CUMTHIBATh U HUHTEPIPETHPOBATH
JaHHBIC, BBIIBUTaTh, QpTYMEHTUPOBATh U KPUTUKOBATH MPOCTEUIIINE TUMIOTE3bI, PA3MBIIUIATh HaJl
q)aKTOpaMI/I, BBI3BIBAIONIMMH HU3MCHYHMBOCTH, M OLCHHWBATH HUX BJIIMAHUC Ha pPaCCMATPUBACMBIC
BCJIMYHHBI U ITPOLCCCHI.



WHTyuTHBHOE  TNpEACTaBIEHHWE O  CIy4yallHOW  W3MEHYMBOCTH,  HCCIIEIOBaHHE
3aKOHOMEPHOCTE M TEHJIECHLUHUM CTAHOBUTCS MOTHBUPYIOIIEH OCHOBOM [UIl W3YyYEHHs] TEOPUU
BeposiTHOCTEN. boibiioe 3HaYeHHE MMEIOT MPAKTUYECKUE 3aJaHMsl, B YAaCTHOCTU OMbBITHI C
KJIACCUYECKMMH BEPOSITHOCTHBIMHA MOJIEIISIMU.

[loHATHE BEpOSTHOCTH BBOJUTCA Kak Mepa IMpaBaonoaodus ciydaiiHoro coObitus. Ilpu
M3y4eHUH Yy4eOHOro Kypca oOydarommecsi 3HaKOMSTCS C MPOCTEHIIMMHM METOJaMH BBIYHMCICHUS
BEPOATHOCTEW B CIydyalHBIX SKCIIEPUMEHTaX C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU HCXOAAMH,
BEPOSATHOCTHBIMHM 3aKOHaMH, MO3BOJIOIIMMHU CTaBUTh M peUIaTh Oosiee CIOXKHBbIE 3ajadyu. B
yueOHbIM Kypc BXOJAAT HayajibHble MPEACTaBICHUS O CIy4YalHBIX BEIMYMHAX M HMX YHCIOBBIX
XapaKTepUCTUKAX.

B paMkax y4eOHOro Kypca OCyIIECTBISETCS 3HAKOMCTBO OOY4YaIOIMXCSI ¢ MHOXKECTBaMHU U
OCHOBHBIMM OIICpallUsIMU HaJ MHOXKECTBAMH, PACCMATPHUBAIOTCS INPUMEPHI IPUMEHEHUS It
pelieHust 3ajad, a TaKKe HUCIOJb30BaHUSA B JAPYTrUX MaTEeMaTHUYECKUX Kypcax M y4eOHbIX
IIpeIMETax.

B 7-9 xnaccax usyuaercst yueOHbI Kypc «BeposSTHOCTh U CTaTHCTHKa», B KOTOPBINA BXOAST
paznensl: «lIpeacraBieHue AaHHBIX M OMUCATeNIbHAs CTATUCTHKa», «BeposTHOCTHY», «JIEeMEHTHI
KOMOMHATOpUKKUY», «BBeeHne B TEOPUIO TpadoBy.

[Ha nzyuenue yue6HOro Kypca «BeposiTHOCTB 1 cTaTucTUKa» oTBoAMTcs 102 yaca: B 7 kiacce
— 34 ygaca (1 ygac B Hegeno), B 8 kiacce — 34 yaca (1 gac B Heneno), B 9 kinacce — 34 yaca (1 gac B
HEJIENI0) |

COJEP)KAHUE OBYYEHUA
7 KJIACC

[IpencraBieHue TaHHBIX B BUIE TAOIHI, AUarpaMM, rpadukoB. 3anojHEHUE TabIuIl, YTEHHE
Y TIOCTPOEHUE JauarpaMM (CTOJOMKOBBIX (CTOJOYATHIX) U KPYTOBBIX). UTeHHE TpauKOB peaIbHBIX
nporeccoB. M3Bieuenne nHGOpMaUM U3 TuarpaMM M TaOJMILI, MCIOJIb30BAaHUE U MHTEPIpETaLus
JTAHHBIX.

OnucarenpHas CTaTUCTUKA: cpenHee apudMeTHyecKoe, MeauaHa, pa3max, HauOoJipliee U
HauMeHbIIee 3HaYeHUsI Habopa YHCIOBBIX JaHHBIX. [IpuMepsl ciydaitHON H3MEHYHBOCTH.

CryvaiiHplii 3KcriepuMEHT (OIBIT) W ciydaiiHoe coObiTHe. BepositHocTh M yactoTa. Poib
MAJIOBEPOSITHBIX M TPAKTUYECKU JIOCTOBEPHBIX COOBITMI B mpupoae u B odmiectBe. MoHera u
UrpalibHasi KOCTh B TEOPUH BEPOSATHOCTEH.

I'pad, Bepmmna, pedpo. Crenenp BepuinHbl. Yucino pédep U cymMmapHasi CTEIEHb BEpIIMH.
[IpencraBnenue o cBsa3Hoctu rpada. Lenu u muxinel. [Tytu B rpadax. O6xox rpada (3ilsiepoB myTh).
[IpencraBnenue o6 oprueHTUpOBaHHOM rpade. Pemenne 3agay ¢ momorpto rpagos.

8 KUIACC

[IpencraBiaeHue TaHHBIX B BUJIE TAOJIUII, JUATPAMM, TPaPUKOB.

MHOXECTBO, JJIEMEHT MHOXECTBa, MOAMHOXecTBO. Omnepauuu HaJ MHOXECTBAMU:
oObenuHeHue, TmepecedeHue, jomnoiaHeHue. CBoilcTBa  omepamuii  HajJ  MHOXECTBAMU:
MEePEMECTUTEIILHOE,  COYETATeNbHOE,  pachpeaeiuTebHOoe,  BKIOUeHus.  Vcmonp3oBaHue
rpau4IecKoro MpEeCTaBICHUS MHOXKECTB JJI OMHMCAHHS PEaNbHBIX IMPOIIECCOB W SIBICHUH, MPH
peuieHuu 3a1ad.



W3mepenue paccenmBaHusi AaHHBIX. Jlucrepcuss M CTaHAAPTHOE OTKJIOHEHUE YHCIIOBBIX
HabopoB. /lnarpamMmma paccenBaHusl.

DneMeHTapHbIe COOBITHSA ciTydaifHoro ombiTa. CirydaiiHbie coObITHsA. BeposTHOCTH COOBITHI.
OnBITBI C PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHAMU. Ciy4yaiiHblii BeIOOp. CBSI3b MEXIY
MaJIOBEPOSITHBIMU U MIPAKTUUECKHU TOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

JepeBo. CBolicTBa NE€pEBBEB: €IUHCTBEHHOCTb ITYTH, CYIECTBOBAaHUE BUCAYEH BEPILMHBI,
CBSI3b MEXK/y YMCIJIOM BepILIUH U unciaoM péodep. [IpaBuno ymHoxkeHus. Pemenue 3a1a4 ¢ nOMOIIbIO
rpados.

[IpoTuBononoxHble codbiTus. JJuarpamma Ditiepa. OObeIMHEHHE U ITepeceYeHue COOBITHI.
HecoBmecTnble coObitusa. @opMyna crokeHHsl BEpOATHOCTEH. YcioBHas BeposTHOCTh. [IpaBuio
ymHOxkeHus. HeszaBucumble coObiTus. [lpeacraBinenue skcrnepuMeHTa B BUJE JepeBa. PerieHue
3a/1a4 Ha HaXOXICHHE BEPOSATHOCTEH C IOMOIIBIO JEPEBA CIy4alHOIO JKCIIEPUMEHTA, AHAarpaMM
Ditnepa.

9 KJIACC

[IpencraBnenue NaHHBIX B BUJE TaOJUL, IuUarpaMM, rpaukKoB, WHTEpIpETalMs JaHHbBIX.
YreHue U NOCTpOECHUE TabIuL, JUarpaMM, rpauKoB 1O peanbHbIM JaHHBIM.

[lepectanoBku u daxtopuan. CoueraHuss M yuciao couyetaHui. TpeyrosnbHuk Ilackans.
Pemenue 3anay ¢ ucnosib30BaHUEM KOMOMHATOPUKH.

I'eomerpuueckas BepoaTHOCTb. CirydallHbIM BBIOOpP TOYKM M3 (UIypbl HA IIOCKOCTH, U3
OTpe3Ka U U3 OYTH OKPYKHOCTH.

Hcneiranne. Yenex u Heynada. Cepust UCIIBITAaHUNA 10 niepBoro ycnexa. Cepus MCIIBITaHUM
Bepuymnu. BepostHocTH coObITHI B cepur ncnbITaHui bepHym.

CrnyualiHas BeIMYMHA U pacHpelielieHHe BeposiTHOCTed. MaremaTtnyeckoe OXUAAHUE WU
qucnepeus. IIpuMepsl MaTeMaTHYECKOrO OXKHIAHUS KaK TEOPETUYECKOTO CPEOHETO 3HA4YEHHUs
BEJIMYMHBL. MaTeMaTUUeCKOe OKUAAHUE U IUCIEPCUS CIy4alHON BEJIMYUHBI «YUCIO YCIIEXOB B
cepuM UCIbITaHUN bepHyrum.

[TonsTue o 3akoHe Oosblux yuceln. M3MepeHne BeposTHOCTEH ¢ momolIpio 4acToT. Poib u
3HaYCHHE 3aKOHA OOJIBIITUX YHCEI B IPUPOIE M OOIIECTRE.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IMTPOT'PAMMBI YYEBHOI'O KYPCA
«BEPOATHOCTbD N CTATHUCTUKA» HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA3OBAHUA

JINMHHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yabTaTbl OCBOCHHUS NpPOrpamMMbl ydeOHOro Kypca «BepostHOCTh
CTaTHCTUKA» XapaKTePU3yIOTCS:

1) naTpuoTHYecKOe BOCIIUTAHHE:

HpOSIBJIeHI/IeM I/IHTepeca K HpOHIJIOMy nu HaCTOSIHIeMy pOCCHﬁCKOfI MaTEMATUKHU, ICHHOCTHBIM
OTHOIIIEHUEM K JOCTHXKEHUAM POCCHICKMX MAaTEMAaTHKOB U POCCUUCKON MAaTeMaTUYECKOM IIKOJIbI,
K UCIIOJIb30BAaHUIO ATUX JOCTHKEHHUM B IPYTHX HayKaX U MPUKIAIHBIX cepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIOJHEHUIO OOS3aHHOCTEH TpakJaHWHA M peaju3aluu ero Ipas,
MIpe/ICTaBJICHUEM O MaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3NIUYHBIX CTPYKTYP, SIBJICHUIA,



MpOLEAYp TPaKIAHCKOTO 0OOIIeCTBa (HapuUMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K 00CYKIEHUIO
STHYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTIKEHUIH HAyKH, OCO3HAHUEM
BaYKHOCTH MOPAJIbHO-3THYECKUX MPUHIUIIOB B JIEATEIBHOCTH YUEHOTO;

3) Tpy10BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHUE B pELICHUU NPAKTUYECKUX 3a7a4 MaTeMaTHUYeCKOU
HaNpaBICHHOCTH, OCO3HAHMEM BaYKHOCTH MaTEMaTHUECKOro OOpa3oBaHMs Ha MPOTSHKEHUU BCEH
KHU3HHU JUJIsl YCIEITHOW NPO(EeCCHOHANBHOM NESATENFHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAaHHBIM BHIOOPOM M MOCTPOCHHEM MHAMBHUAYAIbHON TPAaeKTOPUU 0Opa30BaHUs U KU3HEHHBIX
TUTAHOB € YYETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMOLIMOHAJIBHOMY U 3CTETMUECKOMY BOCIPHUATUIO MAaTEMaTHYECKUX
00BEKTOB, 3aJ1a4, PELUICHUM, pacCyKIeHUI, YMEHUIO BUJETh MaTeMaTHUYECKUE 3aKOHOMEPHOCTU B
HCKYCCTBE;

5) HEeHHOCTH HAYYHOI 0 NIO3HAHHUSA:

OpUEHTallMe B JESATEIbHOCTHM HAa COBPEMEHHYIO CHUCTEMY HAay4YHbIX HpPEJCTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUsI UeJIOBEKa, MPUPOJbI U O0OIIecTBa, IOHUMaHUEM
MaTeMaTHYeCKON HayKu Kak cgepbl YelIOBEYECKOW MAesITeNbHOCTH, J3TarnoB €€ pa3BUTHI U
3HAYUMOCTHU Ul Pa3BUTHs LIUBUIIN3ALMH, OBIAJCHUEM SI3BIKOM MAaTEMAaTHKH M MAaT€MaTU4YeCKOU
KyJIbTYpOH KakK CpEICTBOM IIO3HAHUS MHpa, OBJAJACHHEM IMPOCTEMIIMMU  HaBBIKAMU
HCCIIeIOBATENIbCKOM eI TeTbHOCTH;

6) pusnyeckoe BocnuTanue, GopMUpoOBaHMEe KYJbLTYPbI 310POBbSi U SMOLUMOHAJIbHOIO
Os1aromosy4usi:

TOTOBHOCTBIO MPUMEHATh MaTEMaTHUECKUE 3HAHUSI B MHTEPECAaX CBOETO 370POBbs, BEACHUS
310pOBOr0 00paza >XKM3HHU (30pOBOE NMUTaHHE, cOaJaHCHUPOBAHHBIA PEXUM 3aHITHH U OTABIXA,
perymsipHas Qu3nyeckas aKTUBHOCTh), C()OPMUPOBAHHOCTHIO HaBbIKa pedIeKCUH, NMPU3HAHHEM
CBOETO IpaBa Ha OIIMOKY M TAaKOTO Ke MpaBa JIpyroro 4esioBeKa;

7) 3ko0rNYecKOe BOCIINTAHME:

OpUEHTallel Ha NPUMEHEHHE MaTeMaTUYeCKUX 3HAHWM A pelieHus 3ajnad B oljacTu
COXpPAaHHOCTH OKpPY’KaloIlled Cpeapl, IMUIAaHUPOBAaHUSA IOCTYIKOB M OLIEHKM HX BO3MOYKHBIX
MOCTIEICTBUM 11 OKpY’XKarolllel cpenbl, OCO3HAHHWEM TIJI00AJbHOTO XapakTepa 3KOJOIMYECKHX
po0JIeM U TyTel UX PEIICHUS;

8) aganTanus K U3MEHAIMMCS YCI0BUAM COLUAILHONH M IPUPOAHOIi cpeibl:

TOTOBHOCTBIO K JEHCTBUSM B YCIIOBUSX HEONPENEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEU
KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO IEATEIBHOCTb, B TOM YHCIE YMEHHME YUYUTHCS Yy IPYTUX
Jr0AeH, npuoOpeTaTb B COBMECTHOW JEATEIbHOCTH HOBBIE 3HAHMS, HaBBIKM M KOMIIETECHIUU U3
OIIbITA JIPYTHX;

HE00XOUMOCTBIO B (POPMUPOBAHMU HOBBIX 3HAHHM, B TOM 4Yucie (OpMyIUpoBaTh UIEH,
MOHATHUS, TUNOTE3bl 00 OOBEKTaX M SBJICHHUAX, B TOM 4YHCJIE paHee HEM3BECTHBIX, OCO3HABAThH
neGUIUTH COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAllHMIO, BOCIPUHUMATh CTPECCOBYIO CUTYaLUIO
KaK BBI30B, TpeOYIOUIMH KOHTPMEp, KOPPEKTUPOBATh MPHUHMMAEMbIE pELICHUS MU JAeUCTBHUSA,
(opMyIHpOBATh U OLIEHUBATH PUCKHU U MOCIEACTBUS, (OPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATHBI

ITo3HaBaTe/IbHbIEC YHHMBEpPCAJIbHbIE yUeOHbIe 1eCTBHS



Ba3oBble JJornuyeckue AeiicTBUA:

BBISIBJIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHITHI, OTHOIICHWA MEXAY MOHITHIMH, (DOPMYIHpPOBATH OIpPEACICHUS TOHATHH,
YCTaHABJIMBATh CYIIECTBEHHBIM NMPU3HAK KiIaccu(UKAlMKU, OCHOBAaHUS UId 0000IEHUs U
CpaBHEHHUS, KpUTEPUU IIPOBOAUMOI0O aHAIIN3A;

BOCIPUHUMATh, (OPMYJIHPOBaTh M MNpPeoOpa3oBBIBATH CYXKJEHUS: YTBEPIUTENIbHbIE U
OTpHIIaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE,

BBISIBJISITh MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M U NPOTHUBOpedMs B (pakTax,
NaHHBIX, HAONIONEHUSAX U YTBEPXKICHUSX, IMpenjgaratb KPUTEPUU I BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

JieNaTh BBIBOJBI C KCIOJNB30BAHHEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX WU WHIYKTHBHBIX
YMO3aKJIFOUEHUN, YMO3AKIIOUEHUH 110 aHAJIOTHH;

pa3buparh MOKa3aTeNbCTBA MATEMAaTHYECKUX YTBEPKICHHUH (TPSMbIE M OT MPOTHUBHOIO),
MPOBOJUTH CAaMOCTOSTEIIBHO HECIIOKHBIE JIOKA3aTeNbCTBA MaTeMaTH4eCKUX (DaKToB,
BBICTPaMBaTh AapryMEHTAIMIO, MPUBOJIUTH TMPUMEPHI W KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE PACCYKICHUS;

BBIOMPATh CIIOCOO pelIeHus yueOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIIICHMSI,
BBIOMpaTh HanOoOIIee MOAXOASAIINN C YYETOM CaMOCTOSITENILHO BBIJICICHHBIX KPUTEPUEB).

Ba3oBble ncciienoBaTe/ILCKHeE JeiicTBUSA:

HCIOJIb30BaTh BOMPOCKHI KaK MCCIEA0BATEIbCKUN MHCTPYMEHT MO3HAHUS, (POPMYITHUPOBATH
BONPOCHI, (UKCHPYIOIIHE MPOTUBOpEUHE, MPOoOJIeMy, CaMOCTOATEIbHO YCTaHABIUBATH
HMCKOMOE U JaHHOE, (OPMUPOBATH THIIOTE3Y, APTyMEHTHPOBATH CBOIO MTO3UIUIO, MHCHHCE,
MPOBOANWTH IO CaMOCTOSATEIHHO COCTAaBICHHOMY IUIAHY HECIOXHBIA JKCIEPHUMEHT,
HEOOJIBIIIOE MCCIIEIOBAHUE O YCTAHOBICHUIO OCOOCHHOCTEW MaTeMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKTy COOOM;

CaMOCTOSITSIILHO (DOPMYITHPOBATH 0OOOIIEHUST M BBIBOJBI 1O Pe3yJibTaTaM IMPOBEIEHHOTO
HAOJIIOJICHUS, HCCJICIOBAaHUs, OIICHMBATh JOCTOBEPHOCTh IOJYYEHHBIX pE3yJIbTaTOB,
BBIBOZIOB M 000OIIEHHI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BHTHE MPOIIECCA, a TAKKE BBIABHTATh MPEANOJIIOKEHHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBJIATh HEJJOCTATOYHOCTb M M30BITOYHOCTH MH(OPMAINK, JAHHBIX, HEOOXOAUMBIX IS
pelIeHus 3a/1auH;

BBIOMpPATh, aHATU3UPOBATh, CHUCTEMAaTU3UPOBATh M HWHTEPIPETHPOBATH WH(POPMALIUIO
Pa3IMYHbIX BUJOB U (hOPM MpeICTaBICHUS;

BbIOMpaTh (opMy MpeAcTaBIeHUS MHPOPMALUU U WIUIIOCTPUPOBATH pEIaeMble 3a1ayu
cXeMaMH, AMarpaMMaMy, MHOH rpaukoil 1 uX KOMOUHALUAMU;

OLICHMBATh HAAEKHOCTb HMH(OpPMALMU MO KPUTEPHSIM, MPEAJIOKEHHBIM YUUTEIEM WIIU
c(OpMYITMPOBAHHBIM CAMOCTOSTENIBHO.

KomMyHuUKaTHBHBIe yHHBepcaJlbHbIe Y4eOHbIe el CTBHA:

BOCIIPHHUMATL H (bOpMy.]'II/IpOBaTB CYXXACHUSA B COOTBCTCTBHUU C YCIOBHAMU H LECIIIMHU
O6H_ICHI/I}I, SICHO, TOYHO, 'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pCHHA B YCTHBIX U TUCbMCHHBIX



TEKCTaX, J1aBaTh IMOSICHEHUS IO XOJy pPELIeHMs 3aJauyd, KOMMEHTHUPOBATh IOJyYEHHBIN
pe3yJIbTarT;

e B XxoJe OOCYXJEHHUS 3aJaBaTh BOINPOCHI MO CYLIECTBY OOCYKIA€MOH TEeMbl, MPOOJIEMBI,
pelaeMoil 3aauM, BBICKA3bIBaTh WJIEW, HAIEJICHHBIE HA MOUCK PELIEHMs, COIOCTaBIATh
CBOU CYXXACHHUS C CYXKICHUSIMH IPYTUX YYaCTHHKOB JTHAIIOTa, OOHAPYKHUBATH Pa3Indue U
CXOJCTBO TMO3ULMHA, B KOppeKkTHOW Qopme (opMynupoBaTh paszHOIIAcUsi, CBOU
BO3PAXKECHHUS;

® PEACTaBIATh PE3yJbTaThl PELICHUs 3aJaud, SKCIEPUMEHTa, HCCIEOBAHUSA, NPOEKTa,
CaMOCTOSITENIbHO BbIOUMpaTh (opMaT BBICTYIUIEHUS C Y4€TOM 3agad MpPe3eHTAlMd U
0CcOOEHHOCTEH ay TUTOPHH;

® [IOHUMAaTh W HCIIOJIb30BaTh MPEHMYIIECTBA KOMAHAHOM W MHIMBUAYAIbHOW pabOTHI MpH
peleHnH yueOHbIX MaTeMaTHYECKUX 3a/1a4;

® [PUHUMATH IIeNTb COBMECTHOW JEATEIbHOCTH, IUIAHUPOBATh OPTraHU3ALUI0 COBMECTHOM
paboThl, pacnpenenartbh BUAbI padOT, TOrOBapHUBAThCS, 0OCYXkJaTh MPOLECC U Pe3yNbTar
paboThl, 00001IaTH MHEHHSI HECKOJIBKUX JIFOJICH;

® y4acTBOBaTh B IPymHnoBbIX (hopmax paboTbl (00CyXkaeHus, OOMEH MHEHHSIMH, MO3IOBbIE
LITYPMBl U IPyTHE), BBIIOJIHATH CBOKO YacTh PabOThl M KOOPAMHUPOBATH CBOM JCUCTBUS C
APYTUMH YJ€HAMHU KOMaHJbI, OLIEHUBAaTh KayeCTBO CBOErO BKJaja B OOMIMHA MPOIYKT MO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYAaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryjasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1eCTBHS

Camoopranuzanmusi:
® CaMOCTOSITEIHHO COCTABIATH IJIaH, JITOPUTM PEIICHUS 3a7auu (WM €r0 4acTh), BHIOMPATh
crocod permieHuss ¢ Y4ETOM HMMEIOIIMXCS PEeCypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHUPOBATH BAPUAHTHI PEIICHUN ¢ YIETOM HOBOM MHGOPMAITHH.
CaMOKOHTPOJIb, IMOIMOHAJIbHBIN HHTEJJIEKT:
® BJIQACTh CIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJIS TpOIEcCa W pPe3yJibTara perieHus
MaTeMaTUYECKOH 3a1a4H;
® TPEIBHACTH TPYIHOCTH, KOTOPHIE MOT'YT BO3HHMKHYTh TPH PEHICHUH 3a7a4Hd, BHOCHUTH
KOPPEKTHUBBI B JESATENILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, HAWJIEHHBIX OMIMOOK,
BBISIBIICHHBIX TPYJAHOCTEH;
® OLICHMBaTh COOTBETCTBHUE pE3YyJIbTaTa ACSATEIBHOCTH MOCTABICHHOW WLENH U YCIOBUSIM,
OOBSICHATh TPUYUHBI JOCTHKCHHS WU HEIOCTYIKCHUS IEH, HAXOIUTh OIIMOKY, DaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K konmy oOyuenus B 7 KJjacce OOYyYAOIIUNCA TOMYYUT CICAYIOUIUE MPEIMETHBIC
pe3yIbTaThI:

Yurath nH(pOpMalIKio, PEeICTaBICHHYIO B TA0IMIIAX, HA UarpaMMax, peICTaBiIsaTh JaHHbIe
B BUJE TaOJIMI, CTPOUTH AMArpamMmbl (CTOJIOMKOBBIE (CTOJIOYATBIE) M KPYTrOBbIE) MO MacCHUBaM
3HAYEHUM.



OnuceiBaTb W UHTEPIPETUPOBATh peajbHbIe UWCIOBHIE JaHHBIE, MPEJICTABICHHBIE B
TabJIMIax, HA TUarpamMMax, rpapukax.

Hcnonp3oBaTe Ui ONMUCAHWSA JAHHBIX CTATUCTHYECKHE XapaKTEPUCTUKU: CpeIHee
apudmernyeckoe, MeaHa, HauboJIbIlIee U HAMMEHbIIIEe 3HAUCHUS, pa3Max.

Nmers mpencraBieHue O CcOydyailHOM HM3MEHYMBOCTH Ha TMpHUMepax IeH, (PU3NYECKUX
BEJIMYUH, aHTPOIIOMETPHUUYECKUX JAHHBIX, UMETh MIPEACTABICHUE O CTATUCTHYECKOM yCTOMYUBOCTH.

K xoniy oOyuenuss B 8 Kkiacce oOydamoImMiics TMOMYyYUT CICAYIOIIUE MPEAMETHBIC
pe3yJIbTaThI:

N3Bnekars u npeoOpa3oBeIBaTh MH(GOPMALIKIO, TPEICTABICHHYIO B BUAE TaOIUII, JUarpamm,
rpaduKoB, MPEACTABIATH JaHHBIE B BUJE TaOIUIl, JUAarpaMm, rpadukoB.

OnwuceIBaTh JaHHBIE C TIOMOIIBIO CTATHCTUYECKUX TOKAa3aTesell: CpeHUX 3HAYCHUH U Mep
paccerBaHus (pa3mMax, JUCIIEPCHUS U CTAaHAAPTHOE OTKIIOHCHHUE).

HaxoauTh 4acTOTHI YHCIOBBIX 3HAUYEHUH M YaCTOTHI COOBITUMN, B TOM YHCIIE IO pe3yjbTaTaMm
M3MEpEHUI 1 HAOIIOICHUH.

HaxoauTe BEpOSTHOCTH CIy4YailHBIX COOBITHI B OMBITAaX, 3HAs BEPOSTHOCTH 3JIEMEHTAPHBIX
COOBITHIA, B TOM YHCJIC B OIBITAX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITUSIMH.

Hcnonb3oBath rpaduueckue MOZAENU: JEPEeBO CIy4YailHOTO SKCIEPUMEHTa, JIUarpaMMbI
Diinepa, yuciaoBas npsMasi.

OnepupoBaTh TOHATHSAMH: MHOXECTBO, IOJMHOKECTBO, BBINOJHATH OIEpAallMU  HaJ
MHO>KECTBaMU: OOBEIUHEHHE, IEepPECeUeHUe, JOMOTHEHHE, MEPEUUCIATh DJIEMEHThl MHOXKECTB,
MIPUMEHSITh CBOMCTBA MHOYKECTB.

Hcnonb3oBathk rpaguueckoe NpecTaBIeHHe MHOXKECTB U CBSI3€H MEXKly HUMH JUIsS OITMCAHUS
MIPOIIECCOB H SIBJICHUH, B TOM YHCIIE TIPH PEIICHUH 33]a4 U3 IPYTHX YUEOHBIX MPEIMETOB U KYPCOB.

K xonmy oOyuenus B 9 Kjacce oOOydYaOMMICS TMOMYYUT CICAYIOIMNAE TPEAMETHBIC
pE3yNIbTaTHhI:

W3BnekaTh 1 mpeobpa3oBbIBaTh HH(YOPMAIUIO, IPEICTABIEHHYIO B Pa3IMYHbIX HCTOYHHUKAX B
BUIe TaOJIHII, IUarpamMmm, TpaKoB, IPEACTABIATh JaHHBIC B BUAE TaOJHII, AUarpamMm, TpauKoB.

Pemarp 3amaunM opraHM30BaHHBIM IE€PEOOPOM BAPUAHTOB, a TAKXKE C MCIOJIb30BAHHEM
KOMOHMHATOPHBIX MPaBUI U METOJIOB.

Hcnonb30BaTh onmucatenbHble XapaKTEPUCTUKH JJIi MACCUBOB YHCIOBBIX JIaHHBIX, B TOM
YHCJIE CPETHUE 3HAUECHUS U MEPBI paCCEUBaHUS.

HaxoauTe 9acTOTHl 3HAYEHWH W YacTOTHI COOBITHSI, B TOM YHCJIE TOJIB3YSCH pe3ylbTaTaMu
MIPOBEIEHHBIX U3MEPEHUN U HAOTIOCHUIA.

HaxoauTp BEpOSTHOCTH CiTydaifHBIX COOBITUN B M3yUEHHBIX OIBITAX, B TOM YHUCJIE B OIBITAX C
PaBHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMH COOBITHUSIMH, B CEPUSX HUCIBITAHUN O TEPBOrO yclexa, B
cepusx UcnblTaHni bepHyun.

HNmeTts nipeacraBieHue o CIIydyaiiHOW BEJIMYMHE U O pacIpeeICHUN BEPOATHOCTE.

HmeTb mpeacTaBieHHE O 3aKOHE OOJBIIMX YUCENl KaK O MPOSBICHUU 3aKOHOMEPHOCTH B
CJly4aifHON M3MEHYUBOCTH M O POJIH 3aKOHA OOJIBIINX YUCEN B IPUPOJIE U OOIIEeCTBE.

TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC

Ne | Haumenopamme | IKOJIMIECTBO 4aCOB DJIEKTPOHHBIE

n/n | pasaesioB M TeM Bcero KonTpouabHbIe IIpakTnyeckne | (uudposbie)
NPOrpaMMmbl padoThI padoThI oOpa3oBaTe/bHbIE




pecypcsbl
Toe 1CTABICHIC bubnuorexa [HJOK
1 ;:)HI){IHX 7 2 https://m.edsoo.ru/7f415fdc
A https://resh.edu.ru/
OmnucarenpHas bubmiorexa [JOK
2 N <a 8 1 https://m.edsoo.ru/7f415fdc
cratict https://resh.edu.ru/
Covaaiinas bubmuorexa [JOK
3 y 6 1 https://m.edsoo.ru/7f415fdc
M3MCHAHBOCTD https://resh.edu.ru/
BBe/cHne B bu6mmorexa [IOK
4 TeopHio rpadoB 4 https://m.edsoo.ru/7f415fdc
PHIO TP https://resh.edu.ru/
B
q;fT%iZHOCTB 1 bubnmoreka [JOK
5 CIVUAHHOrO 4 1 https://m.edsoo.ru/7f415fdc
Y https://resh.edu.ru/
COOBITHS
O6o0meHue, bubmuoreka [JOK
6 cUCTEeMaTH3aIns 5 2 https://m.edsoo.ru/7f415fdc
3HAHUI https://resh.edu.ru/
OBIIEE
KOJIMYECTBO YACOB 34 2 5
10 [TPOT'PAMME
8 KVIACC
KoandyecTBO 9acoB DJIeKTPOHHBIE
Ne HaumenoBanue
/' pa3aeyioB U TeM Beero Kontpoabubie| I[IpakTuyeckue (]é"q)pom’le)
n/n HpOpAMMbI pagoThI pasoTHI odpa3oBaTe/bHbIE
pecypcsl
IToBTOpenue kypca 7 bubmorexa LIOK
1 acca 4 https://m.edsoo.ru/7f417{b2
1 https://resh.edu.ru/
OnwucarenbHas bu6mmoreka [JOK
2 CTaTHUCTHKA. 4 https://m.edsoo.ru/7f417{b2
PaccenBanue qaHHBIX https://resh.edu.ru/
bu6mmoreka [IOK
3 MHoxecTBa 4 https://m.edsoo.ru/7f417fb2
https://resh.edu.ru/
BenosTHOCTE bubmuoreka [{OK
4 o pqaﬁHoro COBLITIS 6 1 https://m.edsoo.ru/7f417{b2
y https://resh.edu.ru/
Bsenenue B Teoputo bubmorexa LLOK
5 rpados 4 https://m.edsoo.ru/7f417fb2
p https://resh.edu.ru/
6 CrnyJaiiHple COOBITHS 8 bubmauoreka [IOK



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

https://m.edsoo.ru/7f417fb2
https://resh.edu.ru/
O6o06mieHue, bu6mmorexa [JOK
CHCTEMaTH3aIHs 4 2 https://m.edsoo.ru/7f417fb2
3HAHUI https://resh.edu.ru/
OBILEE KOJIMYECTBO 34 ) 1
YACOB I10 ITPOTPAMME
9 KUIIACC
KoJsn4yecTBo 4acoB DIeKTPOHHBIE
e HanmenoBanmue (um BLIC)
/' pa3/1esioB U TeM Beero Kountposbubie| IlpakTuueckue Ié (posrie
n/n HpOrpaMMBI paGoTHI - o0pa3oBaTejibHbIE
pecypchl
IToBTOpEHUE Kypca 4 bubnuoreka [JOK
8 Kacca https://m.edsoo.ru/7f41a302
DJIeMEHTHI 4 1 bubmuorexa [JOK
KOMOMHATOPHUKHU https://m.edsoo.ru/7f41a302
I'eomerpuyeckas 4 bubnmoreka [JOK
BEPOSATHOCTH https://m.edsoo.ru/7f41a302
Ucnbiranus 6 1 bubnmuotexa [JOK
bepnynnu https://m.edsoo.ru/7f41a302
CrnydaitHas 6 bubnmoreka [JOK
BEJIMUUHA https://m.edsoo.ru/7f41a302
O0600meHue, 10 1 bubnuoreka [JOK
KOHTPOJb https://m.edsoo.ru/7f41a302
OBILEE KOJIMYECTBO
YACOB I1O 34 1 2
I[MPOT'PAMME



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
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https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJ/IBHOI'O
ITPOLECCA

OBA3BATE/IBHBIE YUYEBHBIE MATEPUAJIBI /11 YUEHUKA

Bunenkun H.S., XKoxos B.U., UecnokoB A.C., Anekcanaposa JI.A., MaTemaTtuka 5 kiacc (2
yacth) «M3narensctBo «lIpocBemenue»

Bunenkun H.S., XKoxos B.U., UecHokoB A.C., Anexcanaposa JI.A., MaTemaTtuka 6 kiacc (2
yacth) «M3narensctBo «lIpocBemienner;

Mepznsk A.L'., [lononckuit B.b., Slkup M.C.; nox penakiueii [Togonsckoro B.E.
Marematuka, 6 kimacc, OOIIECTBO ¢ OTpaHHYEHHOW OTBETCTBEHHOCTHIO "'M3HaTenbCcKkuil IEHTP
BEHTAHA-T'PA®"; AxunonepHoe obmectBo "M3narensctBo [IpocBemienue";

MakapsrueB FO.H., Munmiok I'.H., Hemkos K.1., CyBopora C.b., Maremaruka. Anredpa 7
KJ1acc, 0a30BbIid ypoBeHb «M3maarenscTBO «IIpocBemnieHney;

Mep3msik A.T'., [Tonouckuii B.b., SIkup M.C.; nox penakuueit [logonsckoro B.E., Anre6pa, 7
kiacc, OOIIECTBO ¢ OrPaHMYCHHON OTBETCTBEHHOCTHIO "M3naTenbckuii nentp BEHTAHA-
I'PA®"; Axmoneproeobuiecto "UznarensctBo [IpocBenienue”;

Makapsrues FO.H., Munmiok I'.H., Hemkos K.U., CyBoposa C.b., Maremaruka. Anredpa 8
KJyacc, 6a3oBbIil ypoBeHb «3marenscTBo «IIpocBemenney;

Mepsnsk A.T'., ITomouckuii B.b., SAxkup M.C.; nox penakmueit [Tononsckoro B.E., Anre6pa, 8
kiacc, OOIIecTBO ¢ OrpaHMYEHHON 0TBETCTBEHHOCTHIO "M3natensckuii ientp BEHTAHA-
['PAD"; AkimmoneprnoeobmectBo "M3narenscTBo [IpocBemenne”;

MakaperueB FO.H., Munmiok I'.H., Hemmkos K.1., CyBopora C.b., Marematuka. Anre6pa 9
KJacc, 6a30BbIii ypoBeHb «M3natensctBo «IIpocBerienuey;

Mep3nsik A.T'., [Tononckuii B.b., Sxup M.C.; non penakuueit [Togonsckoro B.E., Anre6pa, 9
kiacc, OOIMIECTBO ¢ OrPaHMYCHHON OTBETCTBEHHOCTHIO "M3naTensckuii nentp BEHTAHA-
I'PA®"; Axmoneproeobuectso "UznarensctBo [IpocBenienue";

Artanacsn JI.C., Byty3oB B.®., C.b. KanomueB Maremaruka. 'eomerpus 7-9 knacc, 6a30BblIii
ypoBeHb, «M3aaTenscTBO «IIpocBemenue»

Mep3msix A.T'., [Tononckuit B.b., SAxup M.C.; nox penakuueit [logonsckoro B.E., I'eomeTrpus 7
kiacc, OOIIecTBO ¢ OrpaHMYEHHOM 0TBETCTBEHHOCTHIO "M3natensckuii nentp BEHTAHA-
'PAD"; AxumonepHoeobmectBo "M3natenbcrBo [lpocsemenne";

Mepznsak A.T'., Ilomonckuii B.b., fxkup M.C.; nox penakmueit [lononsckoro B.E., 'eomerpust 8
kiacce, OOIIECTBO ¢ OTPaHUYCHHON OTBETCTBEHHOCTHIO "M3naTensckuii ienTp BEHTAHA-
['PAD"; AxumonepHoeobectBo "HU3natenbcrso Ilpocsemenne";

Mepznsak A.T'., Ilomouckuii B.b., flxkup M.C.; nox penakmueit [Tononsckoro B.E., ['eomerpus 9
kiacce, OOIIECTBO ¢ OrPaHMYCHHON OTBETCTBEHHOCTHIO "M3naTensckuii ientp BEHTAHA-
I'PAD"; AxumonepHoeobectBo "U3narenscrso [lpocsemenne";

Breirouxuii U.P., fAmenko W.B., nox pea. Amenko M.B., MaremaTtuka. BeposTHOCTb 1
craTucTuka 7-9 kimacc 6a30BbIl yPOBEHb. AKITMOHEPHOE 0011ecTBO «M3/1aTeabcTBO



«IIpocseienue

METOJUYECKHWE MATEPUAJIbBI /151 YUUTEJIA

1 Astop byuxo E.B., Mep3nsak A.I'., [lononckuit B.b. Cepusa Jlunug YMK A. T'. Mep3sixa.
Marematuka (5-6) Kmace 5 wmace Ilpeamer Maremaruka M3garensctBo BEHTAHA-TPAO®,
koprniopanwms "Poccutickuit yueonuk" Bun nponykimnn Metogudeckoe mocooue

2 Astop Mep3msak A.I'., Ilononckuit B.b., SAxup M.C. Cepus Jlunus YMK A. I'. Mep3nska.
Maremaruka (5-6) Kmacc 5 kmacc Ilpenmer Matematuka M3marensctBo BEHTAHA-T'PA®D,
xopriopanus "Poccuiickuii yueonuk" Bun nponykiuu Pabouas terpanas 1

3.ABtop Mep3msik A.T'., [lononckuit B.b., fAxkup M.C. Cepus Jlunugs YMK A. I'. Mep3msixa.
Marematuka (5-6) Kmace 5 wmace Ilpeamer Maremaruka M3garensctBo BEHTAHA-T'PAO,
kopnopanus "Poccuiickuil yueOnuk" Bua nponykuuu Pabovas retpanp 2

4.ABtrop Mep3nak A.l'., Tlomonckuii B.b., Pabunosuu E.M. Cepus Jlunus YMK A. T.
Mepanska.

Marematuka (5-6) Kmace 5 wmace Ilpeamer Maremaruka M3garensctBo BEHTAHA-T'PAO®,
kopnopanus "Poccuiickuit yueonuk" Hazpanue: JlumakTuueckrue MaTepuaibl

5.ABtop byuko E.B. Cepus Jlunus YMK A. I'. Mepanska. Maremaruka (5-6) Kiacc 5 kiacc
[Ipenmer

Marematuka WznatensctBo BEHTAHA-I'PA®, «kopropamus "Poccuiickuii — yueOHHMK"
HasBanmne:

KontpomnbHbie paboTbl

6 DnexTpoHHOE yueOHOe TTocoOue K yueOHUKY MateMaThku Juist 5 kiacca A.I.Mepaisika u ap. 2

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH UHTEPHET

"Poccutickas anextponnas mkomna" (https://resh.edu.ru)
"Chepym" (https://prof-sferum.ru/)
"Vuu.py" (https://Ip.uchi.ru/distant-uchi)

MATEPHUAJBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
ITPOLOECCA

YYEBHOE OBOPYJIOBAHUE

— JI0CKAa MAarHUTHas ¢ KOOPAMHATHOU CETKOU;

— KOMIUIEKT YePTEKHBIX MHCTPYMEHTOB: JIMHEWKA, TPAaHCTIOPTHUD, yroiabHUK (30°, 60°),
YTOJIBHUK (45°, 45°), LupKyJb;

— KOMIUJIEKTHI JTAHUMETPUUECKHUX U CTEPEOMETPHUUECKHX Tell (IEeMOHCTPAIIMOHHBIHN U
pa31aTOYHbIN);

— KOMIUJIEKTHI JUIsl MOJIETUpOBaHus (LIBeTHast Oymara, KapTOH, KaJibKa, KJIeH, HOXKHHUIIBI,
IJIACTUIINH).

OBOPYJAOBAHME JIUIA ITPOBEAEHUS JIABOPATOPHBIX U ITPAKTUYECKHUX
PABOT

— KOMIIBIOTEP;
— MYJIBbTUMEIHATIPOCKTOD;
— VHTEPAKTUBHAS JIOCKA.



JIucT KOppeKTUPOBKH paboueii MporpaMMebl
2023 — 2024 y4ueOHbIH TO1

[Ipenmer

Knacc

Yuurtensb

Ne Hara Hata Tema KonnuectBo yacos [Tprunna Cnoco06

ypoka | mpoBeAeHHUs | (PaKTHUECKOTO KOPPEKTHPOBKU | KOPPEKTUPOBKHU
T10 TUTaHY MIPOBEICHHUS

ITo
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Io dakry







