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CornacHo yueGHOMY IJIaHy B 5 Kjlacce M3y4aeTcs HHTETPUPOBAaHHBIN npeaMeT «MareMaTHuKa», KOTOpPbIil
BKJIIOUAET apu(MeTHYECKU MaTepual U HarsAHYI0 TEOMETPHIO, a TAKXKE MPOINEIEBTUUECKUE CBEACHUS U3
anreOpbl. Y4eOHBIN TUIaH Ha M3YYCHHE MAaTEMAaTHKU B 5 KJIacCce OTBOJIUT HE MEHee 5 yueOHBIX YacoB B
Hezemto, Bcero 170 y4eOHBIX 4acoB.

S KJ1acc

COAEPXAHUE YYEBHOI'O KYPCA "MATEMATHUKA"

Harypasbnsle yncia u Hysb

HatypanbsHoe uucino. Psg narypanbueix uncen. Yucio 0. M300pakeHre HaTypalbHBIX YHCET TOYKaMH Ha
KOOPIUHATHOM (4nciioBoit) mpsimoit. [To3uiioHHas cucteMa curcieHus. PUMckas Hymepanus Kak npuMep
HEIMO3UIIMOHHON CUCTEMBI cuncieHus. Jlecatuunas cuctema curciieHus. CpaBHEHUE HATypajbHbIX YHCET,
CpaBHEHHE HaTypaJIbHBIX yucell ¢ HyJéM. CriocoObl cpaBHeHus. OKpyriieHHe HaTypaJIbHbIX YUCElL.
CrnosxeHue HaTypaJbHBIX YHUCEN; CBOWCTBO HYJISI TP CIIOKEHUU. Bbruntanue kak geiictsue, oopaTHoe
CJIOKEHHUIO.

YMHOKEHUE HATYpaIbHbIX YHCEN; CBOMCTBA HYJISI M €UHULIBI IPU YMHOKEHUU. JleleHne KaK JelCTBUE,
oOpaTHOe yMHOKeHHUI0. KOMIIOHEHTHI 1eHCTBHIA, CBsI3b MEXKAy HUMU. [IpoBepka pesynbprara
apudmernueckoro neicteus. [lepemMecTuTeIbHOE M COYETATEIBHOE CBOMCTBA (3aKOHBI) CIIOKCHUS
YMHOXEHHUSI, PaclpeIeIUTeIbHOE CBOMCTBO (3aK0H) yMHOXeHus. Vconb30Banne OYKB 1151 0003HAYCHUS
HEU3BECTHOI'O KOMIIOHEHTA U 3alKCH CBOICTB apupMeTndeckux aeicTBuil. Jlenutenu u KpaTHbIE Ynca,
pasnokeHue Ha MHOKkUTEHU. [IpocThie u coctaBHBIe yncia. [Ipusnaku nenumoctr Ha 2, 5, 10, 3, 9. Jlenenue
¢ octatkoM. CTeneHb ¢ HaTypaJbHbIM MOKa3aTeaeM. 3alucCh YKCIa B BUJIE CYMMBI Pa3psiIHbIX CIaraeMblX.
Uucnosoe BepakeHHE. BplunciaeHne 3Ha4€HNI YUCIOBBIX BBIPAKEHUN; IIOPAJOK BBIIIOJHEHUS IEHCTBUM.
Hcronp30BaHuE MPU BBIYUCIICHHUSIX IEPEMECTUTEIBHOTO U COUETATEIILHOTO CBOWCTB (3aKOHOB) CIIOKCHUS U
YMHOKEHHUS, PACIIPEAEIUTEIIBHOIO CBOMCTBA YMHOXKEHUS.

Hpobu

[IpencraBnenue o ApoOU Kak crocoOe 3anucu 4acTu BearnuuHbl. OObIKHOBEHHbIE JpoOu. [IpaBuiibHbIe U
HenpaBuibHbIe ApoOu. CMelaHHas Apo0b; MpeACTaBIeHUEe CMEIIaHHON ApoOH B BUJIE HEMTPABUILHON
ApoOu U BbIETICHHE 1IeJION YacTH YKciia U3 HeMpaBUIbHOM ipobu. M3o00paxenue apobeit ToukaMu Ha
9HCIIOBOM MpsiMoii. OcHOBHOE cBOMCTBO Apodu. Cokpamienue apodei. [IpuBenenue n1podu K HOBOMY
3HameHareno. CpaBHeHue Apobeil. CiaoxeHne 1 BeluuTaHue ApoOeil. YMHOXKeHue U JenieHue qpo0ei;
B3alMHO-00paTHbIe 1poOu. HaxoxeHne yacTH 1eoro U Henoro mno ero 4actu. JlecarnyHas 3anuch
npobeit. [Ipencrapienne necaTuaHoi ApoOH B BUJE OOBIKHOBEHHOM. M300paskeHre qecATUYHBIX Ipo0ei
TOYKaMM Ha YUCIIOBOM MpsiMoi. CpaBHEHHE IECATUUHBIX IpoOeil. AprudpmeTrnueckue 1ecTBUs ¢
JECITUUHBIMU Ipo0siMu. OKpyTieHHE TEeCATUUHBIX IpOoOei.

Pemenne TekcTOBBIX 3a7a4

Perienue TekcTOBBIX 3a/1a4 apupMETHUECKUM criocodboM. Perienune norndeckux 3a1ad. Pemenue 3anau
nepedopoM BceX BO3MOXKHBIX BapUaHTOB. VIcronb30BaHKe IPU PELICHNH 3a/1a4 TabuIl U cxeM. Pemenue
3a[a4, COIepPKalUX 3aBUCUMOCTH, CBSI3bIBAIOLINE BEIMYMHBI. CKOPOCTh, BPEMS, PACCTOSIHUE; LIEHA,
KOJIMYECTBO, CTOMMOCTh. ETMHUIIBI H3MepeHus: Macchl, 00bEMa, IIEHbI; PACCTOSHUS, BPEMEHHU, CKOPOCTH.
CBs13p MEXly €IMHUIIAMHU U3MEPEHHsI KayK10M BeTMUMHBI. Pelienne OCHOBHBIX 3aa4 Ha Ipo0u.
[IpencraBnenre TaHHBIX B BUJE TAOJIHUII, CTOIOYATHIX JHATPAMM.

Harnsannas reomerpust

Harnsinneie npezacraBieHus o purypax Ha INIOCKOCTH: TOYKa, IpsMasi, OTPE30K, JIyd, yrol, JoMaHas,
MHOT'OYTOJIBHUK, OKPYKHOCTb, KpYT. YT0IL. IIpsMoH, oCcTpelii, Tynoi U pa3BEPHYTHIN yIuibl. JUIMHA OTpE3Ka,
METPUUYECKNE €AMHULIBI ITIUHBL. J[JTMHA TOMaHOH, IEPUMETP MHOIOYTroJbHUKA. MI3MepeHne n nocrpoenne
YIJIOB C NMOMOIIIBIO TpaHcnopTupa. Harnsanele npeacraBieHns o GUrypax Ha INIOCKOCTH: MHOTOYTOJIbHUK;
MPsIMOYTOJIBHUK, KBAJpaT; TPEYTOJNbHUK, O paBeHCTBe Guryp. 3o006paxkenue Gpuryp, B TOM 4uciie Ha



kietyaTtoit Oymare. [Toctpoenne kKoHGUrypanuii u3 4acteil mpsiMoit, OKpY>KHOCTH Ha HEJIMHOBaHHOM U
kJetyaTtoit Oymare. Mcrnonbp3oBaHne CBOMCTB CTOPOH U YTJIOB MPAMOYTOJbHUKA, KBajpaTa. [Inomans
MPSIMOYTOJIbHUKA M MHOTOYTOJIBHUKOB, COCTaBJIEHHBIX U3 MPSIMOYTOJIbHUKOB, B TOM 4yHciie GUryp,
n300paxEHHBIX HA KJIeT4aToi Oymare. EnuHunel namepenus iomaau. Harnsaaeie npeacTaBaeHus o
MIPOCTPAHCTBEHHBIX (DUTYpax: MPsIMOYTOIbHBIN Napajuienenunes, Ky0, MHOororpanHuku. 3o0paxxenue
MPOCTEHIINX MHOTOTpaHHUKOB. Pa3BépTku kyOa u napamenenumnena. Co3nanue MoJieneil MHOTOTpaHHUKOB
(13 Oymaru, MPOBOJIOKH, IJIACTHINHA U Jp.). O0BEM MPSIMOYTOIBHOTO Mapajuiesienumeaa, Kyoa. Equnuript
u3MepeHus: o0béMa.

6 kacc

CornacHo yueOHOMY TIaHy B 6 Kilacce U3y4yaeTcss MHTETpUPOBAaHHBIN MpeaMeT «MaremaTuka», KOTOpBIN
BKJIIOUAeT apu(MeTHYeCKUil MaTepua U HarsAHyI0 TEOMETPHIO, a TAKXKE MPOTEeIeBTUYECKUE CBEACHUS U3
anreOpbl. Y4eOHBIN TIaH Ha M3YYCHHE MaTEeMAaTHKHU B 6 Kjlacce OTBOJIUT HE MEHee 5 yueOHBIX YacoB B
Heneno, Bcero 170 yd4eOHBIX 4acos.

6 kaacc
COJIEP’)KAHUE PABOYEN ITPOI'PAMMBI
HarypanbHble uncia
Apudmernueckne AeHCTBUS ¢ MHOTO3HAYHBIMH HATYPaJbHBIMU YUCIIaMH. YHCIIOBBIE BBIPAKEHUS, TOPSIOK
JeCTBHM, HCIIONIb30BaHKEe CKOOOK. Mcronp30BaHue MpU BEIYUCICHHUSIX IEPEMECTUTEILHOTO U
COUYETATEJIbHOTO CBOMCTB CJIOKEHUSI 1 YMHOXKEHUS, PACIPEIEIUTEIBHOTO CBOMCTBA YMHOKEHHUS.
OxpyrieHne HaTypaJIbHbIX YUCell. JlenuTenu u KpaTHbIe YKciia, HanOOoNbIINK OOIIHA [enuTeIh
HauMeHblIee obiiee kpatHoe. [lenMMocTh CyMMBI U TTpou3BeieHu. JleeHne ¢ 0CTaTKOM.
Hpobu
OObIKHOBEHHAs! IpoOb, OCHOBHOE CBOMCTBO JAPOOH, COKparieHue 1podeir. CpaBHEHUE U yIOPSA0YMBAHNE
npooeii. Perenne 3a1a4 Ha HAX0XICHUE YaCTH OT IEJIOT0 U IIEJIOTO 10 ero YacT. J[poOHoe yrciio Kak
pesynbrar aencHus. [IpeacraBieHue NecITUIHON ApoOu B BUJE OOBIKHOBEHHOH JIPOOU M BO3MOXHOCTh
IIpe/ICTaBICHHs] OOBIKHOBEHHOM JIpoOU B BUJIE A€CATUUHOM. [lecssTuuHble Jpodu U MeTpUYecKas CUCTEMa
Mep. ApudmeTndyeckue JecTBUS U YUCIOBBIE BBIPAKEHHS ¢ OOBIKHOBEHHBIMM U IECATHUHBIMU JPOOSMH.
OtHowenue. JleneHue B JaHHOM OTHOLIEHUH. Macmitad, nponopuus. [Ipumenenne nponopuuii npu
pewmennn 3ana4. [Tonsitue npouenTa. Beluncienne nponeHTa OT BEJIMYUHBI U BEJIMUUHBI 110 €€ TPOLIEHTY.
BripakeHne npoLeHTOB AeCATUYHBIMU ApoOsiMu. Perienue 3a1a4 Ha MPOLIEHTHI. BrIpaXkeHre oTHOIEHHS
BEJINYUH B ITPOLICHTAX.
[TonoxurenpHble U OTPULATENBHBIE YUCIIA

[TonoxxuTenbHbIE U OTpULATENbHBIC Yncha. Llenpie yncna. Moaynp yncia, reomeTpuyeckas
MHTEpIIpeTanus MoAys uncia. M3obpaxeHue ynuces Ha KOOPAUHATHOM NpsiMoi. UKCI0BBIE MPOMEKYTKH.
CpaBHeHue uucen. ApupmMeTnyeckue AeUCTBUS C MOJOKUTEIbHBIMU U OTPUIIATEIbHBIMU
yuciaamu. [IpsmoyrosbHas cucteMa KOOpAHHAT Ha IIOCKOCTH. KoopMHAThI TOUKH Ha IUNIOCKOCTH, abcuucca
u opauHata. IlocTpoeHune Touek u GUryp Ha KOOpAUMHATHON MIIOCKOCTH.
bykBeHHBIE BBIpaXKEHUS
[Ipumenenue OyKB /7S 3alIMCU MaTEMAaTUYECKUX BBIpAKEHUH U npeuiokeHnid. CBoicTBa apuMeTHIecKuX
nercTBui. bByKBeHHBIE BRIpaKEHUS U YHCIIOBBIE MMOJICTAHOBKH. byKBEHHbBIE PABEHCTBA, HAXOXKIECHUE
HEU3BECTHOTr0 KoMIOHeHTa. @opMyiibl; GopMyIibl IEPUMETPA U TUIOIIAIU IPSIMOYTOJIbHUKA, KBaApaTa,
o0BbEMa mapaenenuneaa u Kyoa.
Pemenue TekcTOBBIX 337124
Pemienue TekcTOBBIX 3a/1a4 apupMETHUECKUM criocoboM. Perienne orndeckux 3a1ad. Pemenue 3amaq
nepebopoM BceX BO3MOXKHBIX BapHaHTOB. PelieHne 3a1a4, coeprkaux 3aBUCUMOCTH, CBSI3bIBAIOIINX
BEJIMYUHBI. CKOPOCTh, BpEMs, PACCTOSHUE; LIEHA, KOJIMYECTBO, CTOUMOCTD; IIPOU3BOJUTEIBLHOCTD, BPEMS,
00bEM paboThl. EMUHHIIBI U3MEpPEHHS: MACChl, CTOUMOCTH; PACCTOSHUS, BpEMEHHU, CKOPOCTH. CBS3b MEXI1y
€AMHULAMU U3MEPEHUS KX 01 BeJINUMHBI. Pemienne 3a1a4, CBSI3aHHbBIX C OTHOILICHHUEM,
MPOMOPLHUOHATILHOCTHIO BEJIMYUH, IPOLIEHTAMU; PELlICHHEe OCHOBHBIX 33/1a4 Ha IpOOH U MpoueHThl. OreHka



U TIPUKUKA, OKpYyTJIeHue pesynbraTa. CocTaBieHne OYKBEHHBIX BHIPAXEHUI MO YCIOBUIO 3aa4H.
[IpencraBieHre JaHHBIX ¢ TOMOIIBIO Ta0aMIl U nuarpamMm. Cton0vaTeie JUarpaMMBbl. YTEHUE U TOCTPOCHHE.
YreHne KpyroBbIX IHAarpaMM.

Harnsannas reometpus

Harmnsiiuele npeacraBieHus o GpUrypax Ha INIOCKOCTH: TOUYKA, IpsiMasi, OTPE30K, JIyd, yro, JOMaHas,
MHOT'OYT'OJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIBHUK, OKPY’KHOCTb, KpYT. B3anMHOE pacrosioskeHne AByX
IIPSIMBIX HA IJIOCKOCTH, ITApaJuIeIIbHbIE IPSMbIE, IEPIICHUKYIISPHBIC IIPsAMBbIE. I3MepeHue pacCTOSHUM:
MEXKIy IBYMs TOYKaMH, OT TOYKH JI0 IPAMOM; JUIMHA MapIlIpyTa Ha KBAaApAaTHOU ceTke. M3Mepenue u
IIOCTPOEHHUE YIJIOB C IIOMOIIBIO TPAHCIIOPTUPA. BUIBI TPEYrOJIBHUKOB. OCTPOYTOJIBHBIN, IIPSIMOYTOJIBHBIN,
TYMOYTOJbHBIIN; paBHOOEIPEHHBIH, paBHOCTOPOHHUH. UeThIPEXYTOIBHUK, TPUMEPHI YETHIPEXYTOIBHUKOB.
[TpsiMOYTOBHUK, KBapaT: MCIIOJIb30BAaHUE CBOMCTB CTOPOH, YIVIOB, 1uaroHaneil. Mizobpaxenue
reoMeTpruuecKux (GUryp Ha HETMHOBAHHOM Oymare ¢ UCIOJIb30BAaHUEM LIUPKYIIs, TMHEHKH, YTOJIbHUKA,
Tpancnoptupa. [locrpoenus Ha kinerdaroil 6ymare. [lepumerp MHOroyrosnsHuka. [lonstue miomanu
¢burypsl; eAMHULBI U3MepeHus miomaau. [pubmrkénHoe u3mepenue miomaan Guryp, B TOM 4uciie Ha
KBagpatHO ceTke. [IpubnmxEénnoe n3MepeHne JUIMHBI OKPY>KHOCTH, IUTomanu Kpyra. CHMMeTpHs:
LEHTpaJIbHAas!, OCeBas U 3epKajibHast cummeTpud. [locTpoenne cumMmmeTpudHbIX (uryp. Harnsaasie
IIPEJICTAaBICHMSI O IPOCTPAHCTBEHHBIX (QUTypax: Napaienenunes, Ky0, npusma, nupamMmuia, KOHyc,
mIMHAp, map u chepa. M3o00paxkenne npoctpancTBeHHBIX puryp. [lpumepsl pa3BEPTOK MHOTOTPAHHUKOB,
IMHIpa 1 KoHyca. Co3anne Moielieil MpoCTpaHCTBeHHBIX (GUryp (M3 Oymaru, MpoBOJIOKH, IJIACTHIINHA 1
ap.). [lonsitue 00bEMa; equHILBI H3MepeHHs: 00bEMa. OOBEM MPSMOYTOJIBHOTO Hapasuieenunesaa, Kyoa.
ININIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI
OcBoenue yueOHOro npeamMera «MaremaTuka» JJ0JKHO 00ecreunBaTh JOCTHKEHUE Ha YPOBHE OCHOBHOI'O
o01ero oopazoBaHusl CIEIYIOIUX JUYHOCTHBIX, METAIPEAMETHBIX U ITPEIMETHBIX 00pa30BaTeIbHbIX
pe3yabpTaToB!

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pe3yabTaThl OCBOEHUS MPOTrpaMMBbl yueOHOro rnpeaMera «MarteMaTuka»
xapakrepusytorcsa:  IlaTpuornuyeckoe BOCHIUTAHME!

IIPOSIBIICHUEM HUHTEpECa K IPOLUIOMY M HACTOAILEMY POCCUMCKOM MaTEMaTUKH, LIEHHOCTHBIM
OTHOLIEHUEM K JTOCTUKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUICKON MaTEMaTUYECKOM LIKOJIBI, K
MCIOJIb30BAHUIO ATUX JTOCTH)KEHUH B IPYTrUX HayKax M MPHUKIAAHBIX cdepax.

I'pasknanckoe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHE!

TOTOBHOCTBIO K BBITMOJIHEHUIO 00513aHHOCTEN TpaXk/IaHWHA U pealn3alii ero mpas, MpeACcTaBIeHUEM
0 MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3JINYHBIX CTPYKTYP, ABJIECHUH, POLIETyp TPaXKTaHCKOTO
obiiecTBa (BBIOOPHI, OMPOCHI U TIP.); TOTOBHOCTHIO K 00CYKACHUIO ITUYECKHUX MPOOIIEM, CBSI3aHHBIX C
MIPAaKTHYECKUM IPUMEHEHUEM JOCTHKEHUH HayKH, OCO3HAHUEM Ba)KHOCTH MOPAIBHO-ITUYECKUX
IIPUHIUIIOB B J€ATEIBLHOCTH YUEHOTO.

TpyaoBoe BocnuTaHue:

YCTaHOBKOM Ha aKTMBHOE Y4aCTHE B PELICHUU NIPAKTUYECKUX 3a7a4 MaTeMaTHYECKOU
HaNpaBJICHHOCTH, OCO3HAHUEM BaXKHOCTH MaTEMaTUYECKOro 00pa30BaHMs Ha MPOTSKEHUU BCEH KU3HU JUIS
YCIIEIIHOM MpoheCCHOHATBHON AEATEIbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUH; OCO3HAHHBIM BEIOOPOM
Y IOCTPOEHUEM UHAMBHUIYabHOMN TpaeKTOpUU 00pa30BaHUs U KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTEM.

JCTeTHYeCKOe BOCIIUTAHUE!

CIIOCOOHOCTBIO K AMOIIMOHATBHOMY U ACTETUYECKOMY BOCIPUATHIO MATEMAaTHYECKIX OOBEKTOB,
3a/1a4, peLICHUH, PAaCCYKIACHUN; YMEHUIO BUIECTh MATEMAaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOI'0 MO3HAHMA:

OpHUEHTAIMeH B AEATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HaYUHBIX MPECTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, IPUPOJIBI U OOIECTBA, TOHUMaHHEM MaTeMaTHYECKOW HaAyKH Kak
cdepbl UeT0BEUECKO 1eATeIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAUMMOCTH JIJISl pa3BUTHS LIMBUIIN3ALUY,



OBJIAJICHUEM SI3bIKOM MAaTEMAaTUKH U MAaTEMaTUYECKON KyJIbTYpOil KaK CpPEJCTBOM MO3HAHUS MUPA;
OBJIAJICHHEM MPOCTEHIIIMMU HABBIKAMH HCCIIEIOBATEIBCKON JEATETbHOCTH.

Du3nyeckoe BOCIUTAHNE, POPMHUPOBaHUE KYJIbTYPbI 310POBbSI H 3MOLMOHAJIBHOI'0
0J1aronoy4yus: FOTOBHOCTBIO IIPUMEHITh MAaTEMAaTUYECKHUE 3HAHUSI B HHTEPECAX CBOETO 3/10POBbS,
BEJICHHS 3I0POBOr0 00pa3a »u3HH (310pOBOE MUTAHKE, COATAHCUPOBAHHBIN PEIKUM 3aHSITHH U OTIbIXA,
peryispHas Gpu3HuecKkas akTHBHOCT); CHOPMHUPOBAHHOCTBIO HABBIKA Pe(IICKCHH, TIPH3HAHUEM CBOETO
IIpaBa Ha OIIMOKY U TAKOIO XK€ IpaBa JAPYyroro yejaoBeka.

IK0JI0rHYecKOe BOCIIUTAHHE:

OpHEHTAIMel Ha MPUMEHEHUEe MaTeMaTUIECKUX 3HAHUHN JIJIs1 pEIIeHUs 3a/1a4 B 00JIaCTH COXPAHHOCTH
OKPY>KaIoIleH cpeibl, IIIaHUPOBAHUS MTOCTYIKOB M OLIEHKH UX BO3MOXKHBIX MOCIEACTBUMN ISl OKPYKArOIIeH
Cpelibl; OCO3HAHHMEM II00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEeM U MyTel UX pelIeHHUs.

JInYHOCTHBIE pe3yJibTaThl, 00eceYUBAIOIINE AJANTALMI0 00y4aI0IIerocsi K N3MeHS MM CH
YCJIOBHSIM COIHAIbHON U IPUPOAHON Cpebl:

— TOTOBHOCTBIO K JIEHCTBUSIM B YCIIOBUSX HEONPEIEIEHHOCTH, ITOBBIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTHU YePe3 MPAKTUUYECKYIO NeATEIbHOCTh, B TOM YUCJIE YMEHHUE YUYUTHCA Y IPYTUX JIIOJCH,
npuoOpeTaTh B COBMECTHOM JEATEIHLHOCTH HOBBIC 3HAHMSI, HABBIKM U KOMIIETEHIIMU U3 OIbITA APYTHUX;

— HE00XOIUMOCTHIO B (POPMHUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIE (OPMYTUPOBATEH UICH, TOHSTHSI,
TUIOTE3bI 00 O0BEKTaX U SIBJICHUSX, B TOM YHCJIC paHEe HEM3BECTHBIX, OCO3HABATH Ie(DUIIUTHI COOCTBEHHBIX
3HAHUW U KOMIIETEHTHOCTEM, IJIAHUPOBATh CBOE PAa3BUTHE;

— CIHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIIMIO KaK BBI3OB,
TpeOyIOUINii KOHTPMED, KOPPEKTUPOBATH TPUHUMAEMbIe PEIIeHUs U AeHCTBUs, (HOPMYIUPOBATH U
OLICHUBATh PUCKU U MOCIEICTBUS, JOPMHUPOBATH OIIBIT.

METANPE/IMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3ybTaTbl OCBOSHUS POrpaMMbl yueOHOT0 IIpeIMeTa
«MaTeMaTHKa»XapaKkTEepPU3yIOTCs OBJIAJIEHUEM YHUBEPCAILHBIMU NO3HAGAMENbHBIMU OCUCMBUAMU,
VHUBEPCANbHULIMU KOMMYHUKAMUGHBIMU OCUICMBUAMU U YHUBEPCAIbHBIMU PEYIAMUSGHBIMU OeliCEUAMU.
1) Vuusepcanvuvie nosnasamenwvhvle oeticmausi odecneuusaiom opmuposanue 6a308bIX KOZHUMUGHIX
npoyeccos ooyuarouuxcs (0ceoerue Memooos NOZHAHUL OKPYICAIOWE20 MUPA; NPUMEHEHUE JI02UYECKUX,
UCCe008aMeNbCKUX Onepayuil, yMeHutl pabomams ¢ uHgopmayueil).

ba3oBble Jiornyeckue 1eMCTBUA:

— BBISABJIATH U XapaKTepPU30BaTh CYIIECTBEHHbBIE MPU3HAKU MATEMATUYECKUX 0OBbEKTOB, TOHATHH,
OTHOIIEHUN MEXy MMOHATUAMH; (OPMYITHUPOBATH ONIPEACIICHUSI TIOHSTHUI; YCTaHABIIUBATh CYIIECTBEHHBIN
MpU3HAK KJIacCU(UKALMU, OCHOBaHUS /17151 0000LIECHNS U CpaBHEHUsI, KPUTEPUU ITPOBOAMMOIO aHAIN3a,
— BOCIIPUHUMATH, (POPMYJIUPOBATH U TPEOOPA30BHIBATE CYKJICHUSI. YTBEPIUTEIbHBIE U OTPUIIATEIbHBIE,
eMHUYHBIC, YACTHBIC U 00IIIKE; YCIOBHBIC,

— BBISABJISITh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEYHs B (paKTax, JaHHBIX,
HAOIIOICHUSAX U YTBEPKACHUX; MIpeaIaraTe KpUTEPUU ISl BBISIBICHUS 3aKOHOMEPHOCTEHN U MTPOTHUBOPEUHiA;
— JIeJaTh BBIBO/IBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, AEAYKTUBHBIX U UHAYKTUBHBIX YMO3aKIIOUEHUH,
YMO3aKJIIOUEHHUH 110 aHAJIOTUH;

— pa30upaTh JI0Ka3aTeIbCTBA MATEMATHUCCKUX YTBEPXKICHHH (TIPSAMBIC U OT IPOTUBHOTO), TPOBOIUTH
CaMOCTOSITENTLHO HECIIOKHBIE JOKa3aTeNbCTBA MaTeMaTHUECKHUX (DaKTOB, BBICTpauBaTh apryMEHTAIHIO,
MIPUBOIUTH IPUMEPHI M KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHUS;

— BBIOMpATH CIIOCO0 pelieHus yueOHoM 3a1aun (CpaBHUBATh HECKOJILKO BaApUAHTOB PEIICHUS, BRIOUpATh
HanOoJIee MOAXOASAIINN C YYETOM CAMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPHEB).

basoBble ucciienoBare/ibCKue 1eHCTBUS

— UCHOJB30BaTh BOMPOCH! KaK UCCIEI0BATENbCKII HHCTPYMEHT TO3HaHMs; JOPMYITUPOBATH BOTPOCHI,
¢buKcHUpyOIIre TPOTUBOPEUHE, TPOOIIEMY, CAMOCTOSATEIHHO YCTAHABIUBATH HICKOMOE U IaHHOE,
(hopMHUPOBATh THUMOTE3Y, APTYMEHTUPOBAThH CBOIO MO3UIINIO, MHEHHUE,



— IMPOBOJUTH IO CAMOCTOATCIBHO COCTABJICHHOMY IJIAHY HECJIOKHBIN OKCIICPUMCHT, H€6OHLH_IOG
MCCJIEIOBAaHHE 10 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTUIECKOT0 00bEKTa, 3aBUCHMOCTEH 00BEKTOB
MEXTy COOOI;

— CaMOCTOSTENHHO (POPMYIHPOBATH 0OOOIICHHUS U BBIBOIBI IO pe3yIbTaTaM IMPOBEAEHHOTO HAOIIOICHNUS,
WCCIIEIOBaHMsI, OIICHUBATh JOCTOBEPHOCTH IMOJIYYEHHBIX PE3YIhTaTOB, BEIBOJAOB U



000011eHUH;
— IPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MIPOIECCa, a TAKXKE BBIIBUTATh NPEOI0KEHUS O €r0 pa3BUTHH
B HOBBIX YCIIOBHSIX.
Pab6ora ¢ undopmanmeii:
— BBIABIATHh HEAOCTATOUHOCTh M U30BITOYHOCTh MH(DOPMAIIUH, JAHHBIX, HEOOXOAUMBIX AJIS1 PEIIEHUsS
3aJauu;
— BBIOMpATh, AHAIM3UPOBATH, CUCTEMATH3UPOBATh U HHTEPIIPETUPOBATH HH()OPMAIMIO PAa3IMYHBIX BUIOB
1 GOpM IpeICTaBICHHUS;
— BBIOMpaTh popMy mpeacTaBaeHust HHGOPMAIMK U HIUTIOCTPUPOBATH PEIIaeMble 3314l CXEMaMHU,
JrarpaMMamu, HHOM rpaduKoi 1 uX KOMOMHALUSAMM;
— OLEHHMBATh HaIEKHOCTh HH(POPMALIUU TI0 KPUTEPUAM, NPEATIOKEHHBIM YUUTEIIEM UIIH
c(OpMYIHPOBAHHBIM CAMOCTOSTEIIBHO.

2) VHueepcanvhvlie KOMMYHUKAMUBHbLE OeliCmELUs 00eCneyusaom c@hopmupo8anHoOCnyb
COYUANLHBIX HABLIKOG 00YUAIOWUXCHL.
OO0menue:
— BOCHPUHUMATh U POPMYJIUPOBATH CYKACHUS B COOTBETCTBUHU C YCIOBUSIMH U LIEISIMU OOILEHUS; SICHO,
TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U TUCbMEHHBIX TEKCTAX, 1aBaTh MOSCHEHHUS 110
XOJy pellleHus 3a1aul, KOMMEHTHPOBATh OJIYYEHHbIN PE3ysIbTarT;
— B X0/JIe 00CYXJIeHHs 33/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYX/1aeMOW TeMbl, TPOOJIEMBI, peliaeMon
3aJ]auy, BHICKA3bIBATh UJI€U, HALIEIIEHHbIE Ha ITOMCK PELLICHHS; COMIOCTABIATh CBOM CYXKICHUS C CY)KICHUSIMU
JPYTUX yY4aCTHUKOB JMAI0ra, OOHapyKMBaTh Pa3JInyMe U CXOJCTBO MO3ULUI; B KOPPEKTHOU opme
(bopMyIMpOBaTH Pa3HOTIACHS, CBOM BO3PAXKEHUS,
— NPEJCTaBIIATh Pe3yJbTaThl PEIICHUS 33/1a4l, SKCIIEPUMEHTA, UCCIIEOBAHUS, IPOEKTA; CAMOCTOSTENILHO
BBIOMpPATH (pOpMAT BHICTYIICHHS C YIETOM 3a]a4d PE3CHTAIMNA U OCOOCHHOCTEH ayAUTOPHUH.
CoTpyaHn4ecTBO:
— TOHUMATH U HCIIOJIB30BaTh IPEUMYIIECTBA KOMAHIHON M WHAMBHUYATbHON paOOTHI P pEIICHUH
y4eOHBIX MaTeMaTHYECKUX 3a7ay,
— TNPUHHUMATH 11eJTb COBMECTHOM JeSITeIbHOCTH, TNIAHUPOBATh OPraHU3aIlMI0 COBMECTHOM padoThI,
pacrpenenaTh BUbl paboT, JOroBapuBaThCs, 00CYXAaTh MPOLECC U pe3yabTaT paboThl; 000011aTh MHEHHUS
HECKOJIBKUX JIIOACH;
— y4acTBOBATh B IPYIIOBBIX popMax paboThl (00CYKICHMUS, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMBI H JIP.);
— BBINOJHATH CBOIO YaCTh padOThI U KOOPJAUHUPOBATH CBOU AEHCTBUS C APYTMMHU WIEHAMU KOMaH/IbI,
— OIICHUBATh KaueCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT 10 KPUTEPUAM, CPOPMYITHPOBAHHBIM
y4aCTHUKAaMM B3aUMOJEHCTBHS.

3) Vuusepcanvuvie pecynamuensie oeticmsus obecneuugarom Gopmuposarue cCmvlcio8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranmn3anus:
CaMOCTOSITENILHO COCTABJIATH IJIaH, aJITOPUTM PEIICHHUS 3a/1a4 (WM ero 4acTh), BEIOUpATh CIIOCO0
peleHus ¢ y4ETOM UMEIOIIMXCSI pECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTUPOBATh U
KOPPEKTUPOBATh BapUaHThI PelIEHUI ¢ yu€TOM HOBOM MH(pOpMAIUH.
CaMOKOHTPOJIb!
— BJAJETh CIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJIS IIpOLIecca U pe3yJibTaTa pelieHUs] MaTeMaTH4eCKOM
3aJauu;
— NPEIBUJETh TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTD ITPH PELICHUH 33]1a4H, BHOCUTh KOPPEKTHBBI B
JesITeIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAlIEHHBIX OIINOOK, BBIABICHHBIX TPYIHOCTEH;
— OLICHMBATh COOTBETCTBUE PE3yJIbTaTa JACATEIBHOCTH IOCTABICHHOMN 1IENTH U YCIOBUAM, OOBSACHSTD
MPUYUHBI TIOCTHKEHUS HITM HEJJOCTIKEHUS 111, HAXOJUTh OIINOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY
OTIBITY.



INPEAMETHBIE PE3YJIBTATbBI
[IpenmeTHbIe pe3ynbTaThl OCBOCHHS padoUeil MporpaMmbl 10 MaTeMaTHKe MPEJICTaBICHbI B Kypce
«Matemaruka» 6 kiacc. Pa3Butue 1oruueckux npeacTaBiIeHU U HaBBIKOB JJOTMUYECKOTO MBIIICHHS
OCYILECTBIISCTCS Ha MPOTSKEHUN BCEX JIET 00yUEeHUsI B OCHOBHOM IIKOJIE.

OcBoeHnue yuebHoro kypca «MaremaTtrka» B 6 KI1acC OCHOBHOM IIKOJIBI JJOJKHO 00ECTIeYnBaTh
JOCTHKEHHE CIIEeIYIOIUX IPEIMETHBIX 00pa30BaTeIbHbIX PE3YIbTATOB!
Yuciia 1 BbIYUCICHUSA
3HaTh ¥ MIOHUMATh TEPMHHBI, CBS3aHHBIC C PA3IMYHBIMHA BUJAMH YHCEJ U CIIOCO0AMH UX 3aIliCH,
nepexoauTh (ecim 3T0 BO3MOXKHO) OT OJHOW (OPMBI 3aIMCH Yucia K Apyroit. CpaBHUBATh U YIIOPSAI0YHNBATh
1eJIbIEe YHCTa, OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, CpaBHUBATH YHCIIA OJHOTO U Pa3HBIX 3HAKOB.
BbInonHATh, coderas yCTHbIE U NMCbMEHHbIE IPUEMBI, apu(METHUECKUE IeHCTBHSI ¢ HATYpaJIIbHBIMU U
LEJIBIMUM YUCIAMU, OOBIKHOBEHHBIMU U I€CATHUHBIMU JIPOOSIMU, TIOJI0XKUTEIBHBIMUA U OTPULIATEIbHBIMU
YKCJIaMU. BBIUUCIIATE 3HAYE€HUS YUCIIOBBIX BBIPA)KCHUH, BBIIIOIHATH IPUKUIKY U OLICHKY pe3yJIbTaTa
BBIUMCIICHUH; BBIMOIHATH IPe0OPa30BaHMs YUCIOBBIX BEIPAXKEHUIH Ha OCHOBE CBOMCTB apu(METHUUECKUX
neiictBuii. COOTHOCHUTB TOUKY Ha KOOPAWHATHOHN MPSIMON C COOTBETCTBYIOIIMM €i YUCIIOM U H300paxarthb
qycJia TOYKaMU Ha KOOPAMHATHOW MPSAMOM, HaXOAUTh MOAYJb yucia. COOTHOCUTH TOUKH B IPSMOYTOJIbHOM
CUCTEME KOOpJMHAT C KOOpAUHATAMU 3TOM Touku. OKpYTIsATh LIEJble YKCiia U IeCATUYHbIE 1po0H,
HAXOJUTh MPUOIIKEHUS YUCETT.
YucnoBbie 1 OyKBeHHbIE BbIPAKEHUS
IToHnmaTh U ynoTpeOsITh TEPMUHBI, CBSI3aHHBIE C 3aIIUChIO CTENIEHU YKCIIa, HAXOAUTh KBaJApaT U Ky0
41CJIa, BBIYUCIIATH 3HAUEHUS YACIIOBBIX BBIPDAKEHUH, COAepkKaIIUX cTeneHu. [lonp30BaThCcs npu3HaKaMu
JeTUMOCTH, PACKJIa/IbIBaTh HATYpajIbHbIC YMCIIa Ha IpocTbie MHOXKUTENIH. [lob30BaThCst MaciTaboMm,
COCTaBJIATh MPONOPLUUH U OTHOLIEHUs. Mcnonb30BaTh OyKBBI AJ1s1 0003HAYEHUS YUCEIT IIPU 3aITUCH
MaTeMaTHYECKUX BBIPAKCHUN, COCTABIISATh OYKBEHHBIEC BEIPAKEHUS M (DOPMYJIIBI, HAXOUTH 3HAYCHHUS
OYKBEHHBIX BBIPKEHHI, OCYIIECTBIISISI HEOOXOAMMBIE MOJICTAHOBKY U peoOpazoBanms. HaxonuTts
HENU3BECTHBIN KOMIIOHEHT PABEHCTBA.
Pemienue TeKCTOBBIX 32124
Pemiate MHOrOIIAroBble TEKCTOBBIE 3a]jaul apupMETHYECKUM criocoOoM. Periate 3a1a4n, CBA3aHHbBIE C
OTHOIIICHUEM, NPOMIOPIUOHAIBHOCTBIO BEIMYMH, POLIEHTAMH; pellaTh TPY OCHOBHBIC 3a/1a4M Ha IpoOU U
poLEeHTHL. Pemare 3a1aun, coaepkaliyue 3aBUCUMOCTH, CBA3BIBAIOIIUE BEIUYUHBI: CKOPOCTh, BPEMS,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTh; IPOM3BOIUTENLHOCTD, BpeMsl, 00bEMa pabOThl, HCIIOIB3YS
apudmeTnyeckue AeNCTBUS, OLICHKY, IPUKHUKY; OJb30BAThCS €AMHUIIAMU U3MEPEHHUS COOTBETCTBYIOIINX
Benu4MH. CocTaBiATh OyKBEHHBIE BBIPAKEHUS 10 YCIOBHIO 3aaul. M3Bnekars nnpopmarnuto,
MIpE/ICTAaBICHHYIO B TaOIUIAX, HA JIMHEHHOMH, CTOI0UAaTON UM KPYrOBOM InarpaMMax, MUHTEPIpPETHPOBATh
IpeJ/ICTaBJICHHbIE IaHHbIE; UCII0JIb30BaTh JaHHbIE NIPU pelieHuu 3a1ad. [IpencraBnsats nndopmaiuio ¢
MIOMOILBIO TaOJIHIL, JIMHEHHOHN U cTON0YaTOM quarpaMm.
Harusiauas reomerpus
[TpuBOANTE pUMEPHI 00BEKTOB OKPY’KAIOIIET0 MUPA, UMEIOLINX (OPMY U3yUCHHBIX T€OMETPHUECKUX
IUIOCKUX U MIPOCTPAHCTBEHHBIX (DUTYP, IPUMEPHI PABHBIX U CUMMETPUYHBIX Guryp. M3o0paxars c
MIOMOIIIBIO IIUPKYJIS, IMHEHKHU, TpaHCTIOPTHPA Ha HETMHOBAHHON U KJIETYaTON Oymare U3y4eHHBIE IIIOCKHE
reoMeTpuueckre GUrypsl U KOHQUTrypaluuu, CAMMeTpudHbIe GUTypbl. [101630BaThCS reOMETPUIECKUMU
MOHSTHSIMH. PaBEHCTBO (PUTYp, CAMMETPHSI; UCIIOJIb30BATh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETpPHUEN: OCh
CUMMETPHH, LIEHTP CUMMETpUH. HaxoIuTh BEIMUNHBI YIVIOB H3MEPEHUEM C TIOMOIIBIO TPAHCIIOPTHPA,
CTPOWTH YTJIbI 33JJaHHOM BEJIMYHHBI, I0JIb30BATHCS IIPU PEILIEHNH 3a/1a4 TPayCHONW MEpO YIJIOB;
pacro3HaBaTh Ha YepTekKax OCTPBIN, IPSIMOM, pa3BEPHYTHIN U TYIION YIJIbl. BEIYUCIIATE MIMHY JIOMAHOH,
[IEpUMETP MHOI'OYT'OJIbHUKA, II0JIb30BATHC €AUHULIAMHA U3MEPEHUS JJIMHBI, BBIPAXXaTh OJHU €IUHULIBI
U3MEPEHUS JIMHBI yepe3 apyrue. HaxoauTs, UCIonb3ys 4epTExRHbIE HHCTPYMEHTBI, PACCTOSIHUSA. MEXKIY
JBYMSI TOYKaMHM, OT TOYKH JI0 MPSIMOH, [UIMHY IyTH HA KBaJpaTHOW ceTke. BrruuciaTh miomans Guryp,
COCTaBJICHHBIX U3 MPSIMOYTOJbHUKOB, UCIIOJIB30BaTh pa30nueHue Ha MPSMOYTOJIbHUKH, Ha paBHbIE (DPUTYPBHI,
JOCTpauBaHMUE O MPSMOYTOJIbHUKA, II0JIb30BATHCA OCHOBHBIMM €JUHUIIAMH MU3MEPEHUS IUIOIIA N,



BBIpQXKaTh OJHH €IMHUIIBI U3MEPEHUS TUIOIIAIU Yepe3 Apyrue. Pacmo3HaBate Ha MOJIETSX U U300paKESHHSIX
nupamMuay, KOHyC, HUJINMHAP, UCIIOJIB30BATh TepMI/IHOJIOFI/IIO: BCpUINHA, p66p0, rpaHb, OCHOBAHHUC,
pa3BEpTKa.

N3o0pakaTh Ha KJIeT4aTON Oymare mpsIMOYTOJIbHBIN Mapajuiesenume/l. Beraucuars 00bEM NpsMOyToJIbHOTO
napajuiesienumnesaa, kyoa, mojib30BaTbCcsi OCHOBHBIMH €IMHUIIAMU U3MEPEHUs 00bEMA; BhIpaXKaTh OAHU
€IMHULIBI U3MepeHus 00bEMa uepe3 Apyrue. Pemars HecI0XHbIE 337a4l HAa HAXOKIEHIUE N'€OMETPUIECKIX
BCJIMYHMH B IPAKTUYCCKUX CUTyallUdX.

7 xnacc

CornacHo yueOHOMY IUIaHy B 7 KJlacce U3ydyaercs yueOHbI Kype «Anredpa», KOTOPBI BKIOYAET
CJICYIOINE OCHOBHBIC pa3/ieiibl coAepKaHus: «Hucia U BRIYUCICHUA», «AJreOpandecKkue
BBIpKCHUS», <Y paBHEHHUS U HEpaBeHCTBa», «DyHKIMKU». YUeOHBIN IIaH Ha H3ydeHHUEe anreOpsl B 7 Kiiaccax
OoTBOIUT 3 y4eOHBIX Yaca B Heaenno, 102 yueOHbIX Yaca B To/I.

COZAEPXAHUE YUYEBHOI'O KYPCA "AJI'EGPA"
Uucna v BBIYUCIICHUS
PannonaneHble ynca.
JpoOu 0OBIKHOBEHHBIE U IECATHYHBIE, IEPEX0]] OT OAHOM (popMbl 3amucu npobeii k apyroi. [lonsTue
palMOHAIIBHOIO YMCIIA, 3alMCh, CPABHEHHE, YIOPSI0YMBAaHUE pallMOHATIBHBIX Yhced. ApudmMeTudeckre
JeUCTBUS C pallMOHAIBHBIMU yuciaMu. Perienue 3a1a4 u3 peaabHOM NPaKTUKU HA 4aCTH, Ha IPOOH.
CreneHb ¢ HaTypaJIbHbIM IIOKa3aTeIeM: OlpeieieHue, Ipeodpa3oBaHne BbIPaKEHUI HAa OCHOBE
OIpeJiesIeH s, 3anuch O00bIIMX yuces. [IpoleHTsl, 3aruch NPoLEeHTOB B BUAE ApoOU U ApoOu B BUIE
IIPOLEHTOB. Tpy OCHOBHBIE 33/1a4y Ha NPOLICHTHI, PEIICHUE 3a7]a4 U3 PeajbHOU MpakTuku. llpumenenune
IIPU3HAKOB JCIIMMOCTH, PA3JI0KEHUE Ha MHOXKUTENIN HATYpaJIbHBIX YKcell. PeaabHble 3aBUCUMOCTH, B TOM
qHcIe MpsiMast ¥ 00paTHast MPONOPIHMOHAIEHOCTH.
AnreOpanyeckue BbIpaXeHUs

IlepeMeHHBIE, UNCIOBOE 3HAUCHUE BBIPAKEHUS C IEPEMEHHOM. J[0ITyCTUMBIE 3HAaYEHMS IEPEMEHHBIX.
[IpencraBieHne 3aBUCMOCTH MEX/ly BEJIMUYMHAMHU B Buje (opMyJbl. Berancnenus no popmymnam.
IIpeoOpa3oBanne OyKBEHHBIX BBIPAXKEHUH, TOKAECTBEHHO paBHbIE BBIPAKEHUS, IpaBUiia MpeoOpa3oBaHUs
CYMM M [IPOU3BEJICHUH, PaBUJIa PaCKPHITHs CKOOOK U NMpHUBEIEHUs M0100HBIX ciaraeMbix. CBoiicTBa
CTEIEHU C HaTYPaJIbHBIM NoKa3areneM. OIHOUIeHb 1 MHOTOWIeHbl. CTeneHb MHOrowieHa. CiioxxeHue,
BBIYMTAaHUE, YMHOKEHNE MHOTOWICHOB. POPMYIIbI COKPAIIEHHOTO YMHOKEHHMS: KBaIpaT CYMMBI U KBaApar
pazHoctu. PopMyna pa3HOCTH KBaapaToB. Pa3nokeHne MHOTOYIEHOB HA MHOKUTEIH.
YpaBHeHust
VYpaBHeHHE, KOPEHb YpaBHEHUS, IpaBUiia IpeoOpa30BaHusl ypaBHEHHS, pPABHOCUIIBHOCTb
ypaBHEHUH. JINHENHOE ypaBHEHUE ¢ OJHOU NIEPEMEHHOM, YHCII0O KOPHEH JIMHEHHOTO YPABHEHUS, PELLICHUE
JUHENHBIX ypaBHEHMH. CocTaBlIeHHE ypaBHEHUH TI0 YCIIOBUIO 3aJjaul. PenieHne TeKCTOBBIX 3a7a4 ¢
MOMOIIBIO ypaBHEeHUH. JIuHeliHoe ypaBHEHHE C IByMs NIEpeMEHHBIMH U ero rpaduk. Cucrema AByX
JMHEWHBIX YPaBHEHUH ¢ ABYMs IepeMeHHBbIMU. PelieHne cucreM ypaBHEHUH c1ocOOOM MOICTaHOBKH.
[Ipumepsl penieHns: TEKCTOBBIX 337a4 C IOMOIIBI CUCTEM YPABHEHUH.
Koopaunats! u rpapuku. Oynkunu
Koopannara Toukn Ha nmpsiMoit. Uucnossle mpoMexxkyTKkH. PaccTostHre Mexly IByMsl TOUKaMH
KoopauHATHOU nipsiMoii. [IpsiMmoyrosbpHas cucreMa koopauHatr, ocu OX u Oy. AGciucca u opJIiHaTa TOYKH
Ha KOOpAMHATHOM mockocTu. [Ipumepsl rpadukoB, 3agaHHbIX Gopmyiaamu. UteHne rpadukoB peaibHbIX
3apucumocteil. [Tonarue gpynxuuu. I'paduk pynkuuu. ColictBa GyHkiuil. JIuneitnas gpynkuus, e
rpaduk. I'paduk Gpynkmu y= [x|. ['paduueckoe pemieHne IMHEWHBIX YPAaBHEHUH U CUCTEM JIMHEHHBIX
YpaBHEHUM.
INVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI



OcBoenne yueOHOro Kypca «ANreOphl» T0JDKHO 00ecTiednBaTh JOCTIKEHHE HAa YPOBHE OCHOBHOTO
o011ero o0pa3oBaHus CIEIYIONINX JMYHOCTHBIX, METANPEAMETHBIX U MIPEIMETHBIX 00pa30BaTEeIbHBIX
pe3yabTaTOB!

JIMUHOCTHBIE PE3YJIBTATBI

JInaHOCTHBIE pe3yabTaThl OCBOEHUS MPOTrpaMMbl yueOHOTo Kypca «Anredpa» XxapaKTepu3yIOTCs:

IIaTpuoTHYecKkoe BOCIUTAHME:

MPOSIBJICHUEM MHTEpeca K MPOLUIOMY M HACTOSIIIEMY POCCUIMCKON MaTEMATUKH, [IEHHOCTHBIM
OTHOILIEHUEM K JOCTHKEHUSIM POCCUUCKUX MATEMATUKOB H POCCUICKON MAaTEMAaTUYECKOM IIKOJIbI, K
HCIOJIb30BAHUIO ATUX JOCTHKEHUH B IPYTHX HAyKaX U MPUKIIATHBIX cepax.

I'paxknanckoe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHE!

TOTOBHOCTBIO K BBIIOJIHEHUIO 00s13aHHOCTEN TpakIaHWHA U pealn3aliy ero Mpas, MpeICcTaBIeHHEM
0 MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYD, ABJICHUH, MPOIIETyp TPaXKIaHCKOTO
o01mecTBa (BHIOOPHI, OMPOCHI U TIP.); TOTOBHOCTBIO K 00CY)KICHUIO 3THUECKHUX MPOOJIeM, CBSI3aHHBIX C
MIPAKTUYECKUM IPUMEHEHUEM JOCTUKEHUM HayKH, OCO3HAaHUEM Ba)KHOCTHU MOPaJIb- HO-3TUYECKHUX
MIPUHIUIIOB B JIEATEILHOCTH YUYEHOTO.

TpynoBoe BocniuTaHue:

YCTaHOBKOM Ha aKTMBHOE YYacTHE B PEIICHUU MPAKTHUYECKUX 3a7a4 MaTEeMaTUIeCKOU
HaIPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEMAaTHYECKOTO 0Opa30BaHUs HA MPOTSHKECHUH BCEU KU3HU IS
YCTEITHOW MPOQECCHOHATBHOMN JACSITEILHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUM;

OCO3HAHHBIM BBIOOPOM U MOCTPOCHUEM MHANBUAYAIbHON TPAeKTOPUH 00pa30BaHUS U KU3HEHHBIX
IUTAHOB € YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX OTPEOHOCTEHA.

JcTeTH4YeCKoe BOCIIUTAHHUE!

CIOCOOHOCTHIO K SMOIIMOHATBHOMY U ACTETUYECKOMY BOCIIPUATHIO MATEMAaTUYECKIX O0BEKTOB,
3a/1a4, peleHui, pacCy>KIeHUI; YMEHUIO BUIETh MATEMaTHYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE.

LeHHOCTH HAYYHOT0 MO3HAHMA:

OPUEHTAIIMEH B JICSITEIIBHOCTA HA COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEJCTABICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YEIIOBEKA, MPUPOJIBI M 0OIIECTBA, MOHMMAHHEM MaTEMaTHIEeCKONH HAYKH KaK
cdepbl UeI0BeUeCKOil 1eATeIbHOCTH, 3TAMOB €€ Pa3BUTHS U 3HAYMMOCTH JIJISl pa3BUTHS LIMBUITU3AIUY,

OBJIQJICHHEM SI3bIKOM MAaT€MATUKU U MAaTEMaTUYECKON KYyJIbTYpOH KaK CpeICTBOM MTO3HAHUS MUDA;

OBJIa/ICHHEM MPOCTEHIIMMU HABBIKAMH HCCIIEIOBATEIBCKON AEATEIbHOCTH.

dDu3nyeckoe BOCIUTAHNE, (POPMHUPOBAHUE KYJIbTYPbI 310POBbSI H SMOLMOHAJIBHOIO
0J1aronoyqyus: TOTOBHOCTBIO IPUMEHSITh MAaTEMAaTUUECKHUE 3HAHUS B UHTEPECAX CBOETO 3/I0POBbS,
BEJICHUS 3/I0POBOT0 00pa3a sKM3HHU (370pOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEKUM 3aHSATHI U OT/IbIXA,
peryisipHas pu3ndeckass aKTHBHOCTS);

c(hopMUPOBAHHOCTHIO HABbIKA pedICKCUH, TPU3HAHUEM CBOETO TpaBa Ha OIIHOKY M TAKOTO Ke
rpaBa Apyroro 4ejaoBekKa.

IKOJIOTHYECKOe BOCIIUTAHHUE!

OpHUEeHTAaIlMel Ha MPUMEHEHNE MaTeMaTUYeCKUX 3HAHUM JUIs pelIeHHs 3a/1a4 B 00JIACTH COXPaHHOCTH
OKPY>KaIoIlleH cpeibl, MIIaHUPOBAHUS MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN ISl OKPYKarolei
Cpensl;

OCO3HAHUEM TJIO0ATHHOTO XapaKTepa IKOJIOTHIECKUX MPOOJIEM H IyTeH UX pelIeHUsI.

JInuHOCTHBIE Pe3yJIbTaThl, 00ecneYuBaIOIINe AJANTALMI0 00y4aI0IIerocsi K H3MeHS IIIUMCS
YCJIOBUSIM COLMAJIbHOM M MPUPOAHOM Cpebl:

— TOTOBHOCTBIO K JIEHCTBUSIM B YCIOBUSAX HEOTPEICTEHHOCTH, MOBHITIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTHU Y€Pe3 MPAKTUUYECKYIO JeATEIbHOCTh, B TOM YHCJIE YMEHUE YUUTHCS Y IPYTUX JIOACH,
MpHOOpeTaTh B COBMECTHOH I€ATEIHLHOCTH HOBBIC 3HAHUS, HABBIKU U KOMIIETCHIIUN U3 OMBITA APYTHUX;
— HE00XO0JUMOCTHIO B (POPMHUPOBAHUHM HOBBIX 3HAHUHN, B TOM YHCIe (OPMYTUPOBATEH UACH, TOHSITHS,
TUIOTE3bI 00 00BEKTaX U SIBICHUSX, B TOM YHCIIE paHEe HE U3BECTHBIX, OCO3HABATH NEUITUTHI
COOCTBEHHBIX 3HAHWI M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE PAa3BUTHE,



— CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHIUMATH CTPECCOBYIO CUTYAIHIO KaK BBI30B,
TpeOyIOUINi KOHTPMED, KOPPEKTUPOBATH TPUHUMAEMEbIE PEIICHUS U ACUCTBUS, (OPMYITHPOBATH U
OLICHUBATh PUCKU U MOCIEACTBUS, POPMUPOBATH OTIBIT.
METAINIPEAMETHBIE PE3YJIbBTATHI
MeTtanpeameTHble pe3ynbTaThl OCBOEHUS MPOTrpaMMBbl yUeOHOTO Kypca «Anredpa» XxapaKTepu3yloTcs
OBJIAJICHUEM VHUBEPCANbHLIMU NOZHABAMETbHBIMU OCUCMBUIMU, YHUBEPCATbHLIMU KOMMYHUKAMUBHBIMU
OelicmeusMU U YHUBEPCATbHLIMU Pe2YITMUBHBIMU OeliCMBUIMU.
1) Vuueepcanvhnvie noznasamensmuie oeticmsus obecneuusaiom Gopmuposanue 6a306vix KOCHUMUBHBIX
npoyeccos ooyuaowuxcs (0ceoeHue Memoo08 NOHAHUS OKPYICAIOUje20 MUpa; NPUMeHeHUe T10SUYECKUX,
UCCe0068aMeNbCKUX Onepayuil, yMeHutl pabomams ¢ uHgopmayuetl).
Ba3oBble JJornueckue neiicTBUA .
— BBISBJIATH U XapaKTepPU30BaTh CYIIECTBEHHbIE MPU3HAKU MATEMATUYECKUX 0ObEKTOB, IOHATHUH,
OTHOIICHUN MEXy MOHATUSAMU; (HOPMYIUPOBATH OMPE/ICIICHUS TOHITUI; YCTAHABIMBAThH CYIECTBEHHBIN
MpU3HaK KiaccupuUKalry, OCHOBaHUS 17151 0000UICHHS U CPaBHEHUS!, KPUTEPUHU ITPOBOAMMOIO aHAIN3a,
— BOCHPHUHUMATH, OPMYIUPOBATH U MPEOOPA3OBHIBATH CYKICHHUS: YTBEPIUTCIILHBIC H OTPUIIATEIIBHEIC,
€IMHUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC;
— BBISBJISITH MATEMAaTHICCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TPOTUBOpEU s B (PaKTax, JaHHBIX,
HAOJTIOJICHUSX U YTBEPKIACHUSX; TIPEIaraTh KPUTSPUH JIJISl BBISIBJICHHUS 3aKOHOMEPHOCTEH U MTPOTHUBOPCUHIA;
— JIeNIaTh BBIBOJIBI C MCTIOJIB30BAHUEM 3aKOHOB JIOTUKH, JACTYKTUBHBIX U HHIYKTUBHBIX YMO3aKIIFOUCHUH,
YMO3AKJIFOUEHUH IO aHATIOTHH;
— pa30bupaTh JOKa3aTeIbCTBA MATEMATHUCCKUX YTBEPIKIACHUH (IPSAMBIC U OT IPOTUBHOTO), IPOBOIUTH
CaMOCTOSITENTFHO HECIIOKHBIE TOKa3aTeNbCTBA MaTeMaTHUECKHX (DaKTOB, BEICTPANBATh apryMEHTAIHIO,
MIPUBOJIUTH IPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHHUS;
— BbIOMpATh CHIOCO0 penieHus y4eOHoi 3a1aun (CpaBHUBATh HECKOJIbKO BApUAHTOB PELICHUS, BRIOUPATh
HanOoJIee MOAXOAAIINN C YYETOM CAMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUEB).
Ba3oBble uccienoBaTebcKue 1eHCTBUSA:
— HCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKII HHCTPYMEHT MO3HAHUS; (POPMYITMpPOBATH BOIPOCHI,
buKcHupymoIIre TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSATEIHHO YCTaHABIUBATH HICKOMOE U IaHHOE,
(dbopMUPOBATH THUIOTE3Y, APTYMEHTUPOBAThH CBOIO MO3UIINIO, MHEHHUE,
— TPOBOAUTH MO CAMOCTOATEIHHO COCTABIIEHHOMY ILJIaHY HECIOXKHBIN AKCIIEPUMEHT, HEOOIBIIIOe
HCCIIeIOBAHKE MO YCTAHOBIICHUIO OCOOCHHOCTENH MaTeMaTHYeCKOro 00bEKTa, 3aBUCMOCTEH 00BEKTOB
MEXIy COOOI;
— CaMOCTOSITETFHO (hOPMYITHPOBATH OOOOIIEHHUS W BEIBOJIBI TIO PE3YJIbTaTaM MPOBEAEHHOTO
HaOJIOICHNS, HCCIIEIOBAHNS, OIICHUBATH JJOCTOBEPHOCTD MOJYYCHHBIX PE3yJIbTaTOB, BHIBOJIOB U
0000111eHNI;
— TPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHUE MPOIIECCa, a TAKKE BBIABUTATH MPEIMOI0KEHUS O €T0 Pa3BUTUU
B HOBBIX yCIIOBHSIX.
Padora ¢ unopmanmeii:
— BBISBJISTH HEJOCTATOUHOCTh U U30BITOYHOCTH HHPOPMAIINH, TaHHBIX, HEOOXOIUMBIX JJIS PEIICHUS
3aa4u;
— BBIOHMpaTh, AaHATM3UPOBATH, CHCTEMATH3UPOBATh H HHTEPIIPETHPOBATh HHPOPMAIIHIO PA3INIHBIX BHIOB
1 GopM Ipe/ICTaBICHHUS,
— BBIOMpaTh popMy mpencTaBieHusI HHHOPMAIMH U HIUTFOCTPUPOBATH PElIaeMbIe 331a9l CXEMaMH,
auarpaMmamH, HHOM rpadukoil 1 uX KOMOUHAIMSIMY,
— OIICHMBATh HAJEKHOCTh HHPOPMAIIUH 110 KPUTEPUSIM, MPEATIOKESHHBIM YIUTEIEM HITH
c(hOpMYyITUPOBAHHBIM CAMOCTOSTEIHHO.

2) Vuueepcanvivie KOMMYHUKAMUGHbLE OeliCMBUsL 00ECNeyUsaom chopmMupo8aHHOCmsy
COYUATILHBIX HABLIKOG 00YYAIOUJUXCHL.
Oomenne:



— BOCIPUHUMATh U GOPMYIHUPOBATH CYXKIEHHS B COOTBETCTBUU C YCIOBUAMH U LIETSIMU OOIICHUS, SICHO,
TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U IUCbMEHHBIX TEKCTAX, 1aBaTh NOSCHEHNUS 110
X0y pelIeHus 3a7a4k, KOMMEHTUPOBATh MOJYyYEHHBIN pe3yibTar;
— B X0/JIe 00CYXJIeHHsI 331aBaTh BOIIPOCHI 110 CYIIECTBY 00CYX/1aeMON TEMBbI, TPOOJIEMBI, pelaeMon
3aJjauy, BHICKA3bIBATh UJIEH, HALICJIEHHBIE HA TOUCK PELLEHHUS; CONIOCTABIIATh CBOM CYKACHUS C CYKICHUAMU
JPYTUX y4aCTHUKOB JMA0ra, OOHapyKMBaTh Pa3jInyMe U CXOJCTBO MO3ULMUI; B KOPPEKTHOU opme
(bopMyIHpOBATH Pa3HOTIIACHS, CBOU BO3PAKEHUS,
— NPEJCTaBJIATh PE3yJIbTaThl PEIICHUS 3aJa4l, IKCIIEPUMEHTA, UCCIICOBAHUS, IPOEKTA; CAMOCTOSITEILHO
BbIOMpPATH (pOpMAT BHICTYIICHHUA C YYETOM 33J1a4 MPE3CHTAIlMKA U OCOOCHHOCTEH ayAUTOPHUH.
CoTpyaHn4ecTBO:
— IMOHUMATh U UCII0JIb30BaTh IPEUMYIIECTBA KOMAHIHON U UHIAMBUIyalbHON paObOThI PU PEIIEHUN
y4eOHbIX MaTEeMaTUUECKUX 3a/1ay;
— INPUHMUMATh 1IeJIb COBMECTHOM J€SIT€IbHOCTH, INIAHUPOBATH OPraHU3alMI0 COBMECTHOM padoThI,
pacrpenensTb BUabl paboT, JOroBapUBaThLCs, 00CYkKAATh IPOLIECC U Pe3yIbTaT paboThl; 00001IaTh MHEHUS
HECKOJILKUX JIIOJIEH,
— y4acTBOBATh B IPYIIIOBBIX (opMax paboThl (00CYKICHUS, 0OMEH MHEHHUSIMH, MO3TOBBIE IITYPMBI H JIP.);
— BBINOJHATH CBOIO YacTh PabOTHI U KOOPAWHUPOBATH CBOU ACUCTBUS C APYTUMH WICHAMH KOMaH/IbI;
— OLIEHUBATh Ka4eCTBO CBOETO BKJIAZa B OOIIHIA POAYKT IO KPUTEPHUAM, CHOPMyTUPOBAaHHBIM
y4aCTHUKaMH B3aUMOJECHCTBHS.
3) Vuueepcanvhvle pecynisamuenble deticmausi 06ecneuuaon Gopmupo8anue CMbLCI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranm3zaumus:
CaMOCTOSITEIIbHO COCTABJISATH IUIAH, AITOPUTM PEIICHHUs 3aa4u (MM ero 4acTh), BRIOMPATh CIOCO0 peIIeHUs
C YYETOM MUMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U KOPPEKTUPOBATH
BapHaHTbI PELICHUH ¢ y4€TOM HOBOM MH(OpMaLIHH.
CaMOKOHTPOJIb!
— BJAJIETh CIIOCOOAMH CaMOINPOBEPKH, CAMOKOHTPOJIS IIPOLIECCa U PE3yJIbTaTa PELICHHUS] MATEMaTHYECKON
3ajauy,
— NPEIBUJETh TPYJAHOCTH, KOTOPBIE MOTYT BOSHUKHYTB IIPH PELICHUH 33]1a4H, BHOCUTh KOPPEKTHUBBI B
JesITeIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAlIEHHBIX OIINOOK, BBISABICHHBIX TPYIHOCTEH;
— OLICHMBATh COOTBETCTBUE Pe3yJIbTaTa AEATEIbHOCTH IIOCTABICHHOMN 1IETH U YCIOBUSAM, OOBSACHSTD
MPUYMHBI JOCTHKEHUS WM HEJOCTIKEHUS LIEIH, HaXOAUTh OIIMOKY, 1aBaTh OLIEHKY IPHUOOPETEHHOMY
OTIBITY.
NPEJMETHBIE PE3YJIbTATBI
OcBoeHnue yuebHoro Kypca «Anredpa» 7 Kiacc I0JDKHO 00eCTieunBaTh JOCTHKEHUE CIISTYIOIMINX
IPEeIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB:
Yucsia ¥ BbIYUCICHUSA
HaxonuTh 3Hau€HMs YMCIOBBIX BBIPAXKEHUH; IPUMEHATh pa3HOOOpa3Hble CIIOCOOBI U MPUEMBI
BBIUMCIICHUS 3HAUYCHUH APOOHBIX BBIPAKCHUMN, COEPIKAIIIMX OOBIKHOBEHHBIE U JIECITUYHBIE JIPOOH.
[TepexoauTh OT OHOM (HPOPMBI 3aITCH YUCEN K Ipyroi (mpeoOpa3oBbIBaTh ACCATHYHYIO JPOOH B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B OCCKOHEUHYIO JICCATHYHYIO IPOOB).
CpaBHUBATh U YIOPAI0YNBATH palliOHATIbHBIC YHCTIA.
OKpyrasTh YHCIIA.
BbINOMHATE IPUKHUIKY U OLIEHKY pe3yJIbTaTa BEIUUCICHHM, OLIEHKY 3HAUEHUN YHCIIOBBIX BHIPAXKEHUH.
BbINOMHATE AEUCTBUS CO CTENEHSAMU C HATYPAJIbHBIMU [TOKA3aTEISIMHU.
IIpyMeHsITh IPU3HAKK JENUMOCTH, Pa3I0KEHUE HA MHOKUTENN HATypaIbHBIX YUCEIL.
Pemartp npakTuko-opueHTUPOBAHHBIE 3aJ]a4H, CBA3aHHbBIE C OTHOLIEHUEM BEJINYMH,
IIPONOPLUOHAIBHOCTBIO BEJINYMH, IPOLIEHTAMH; UHTEPIIPETUPOBATH PE3YJIBTAThI PEIICHNUS 331a4 ¢ YYETOM
OTrpaHMYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpUBaeMbIX OOBEKTOB.
AsredOpanyeckue BbIpasKeHUsI



Hcnonb30Bath anredpandeckyro TEPMHUHOIOTHUIO U CUMBOJIMKY, IPUMEHSATH €€ B IPOLIECCE OCBOCHUS
yueOHOro Marepuania.

Haxoauts 3HaueHns OyKBEHHBIX BBIPAXKEHHM MTPH 3a/1aHHBIX 3HAYEHUSIX MEPEMEHHBIX.

BrimonusaTe npeodpazoBaHus 11€JI0T0 BBIPAXKEHHUS B MHOTOUJIEH MPUBEICHUEM MOA00HBIX
CllaraéMbIX, PaCKPBHITUEM CKOOOK.

BbINOMHATE YMHOXKEHHE OTHOWJIEHA HA MHOTOWIEH ¥ MHOTOYJIEHA HA MHOTOYJIEH, IPUMEHSTh
(dbopMyIIBI KBaipaTa CyMMBI U KBaJjpaTa pa3HOCTH.

OcymiecTBIATh Pa3ioKeHNEe MHOTOYWICHOB Ha MHOKUTEINH C TIOMOIIBIO BHIHECEHUS 32 CKOOKH
00IIIero MHOKHUTEIIS, TPYIITUPOBKU CJIaraeMbIX, IPUMEHEHHs (POpMYIT COKpPAIIEHHOTO YMHOXKECHHUS.

[TpumensTH Ipeodpa3zoBaHKss MHOTOUWICHOB ISl PEIICHUS Pa3IMYHBIX 3a/1a4 U3 MAaTEeMaTHKH,
CMEXHBIX [IPEIMETOB, U3 peaTbHON MPAKTUKU.

Hcnonb30Bath CBOICTBA cTENEHEN ¢ HaTypalbHBIMU MOKA3aTEISAMHU ISl IPE0OPa30BaHUS BHIPAKEHUH.
YpaBHeHHsI M HEPABEHCTBA

Pemmats nuHeiiHble ypaBHEHUS C OJHON EPEMEHHOM, MPUMEHsIS paBuiia mepexoaa OT HCXOIHOTO
YpaBHEHHUS K paBHOCWIbHOMY eMy. I[IpoBepsTS, SIBIISIETCS JIM YNCIO KOPHEM YPaBHEHHS.

[TpumensTh rpadudecKre METObI IPH PEIICHUH JTMHEHHBIX YPAaBHEHHNA U UX CHCTEM.

[ToxOupatb mpUMepHI ap Yuced, BISIOMINUXCS PEIICHHEM JIMHEHHOTO YPaBHEHUS C IBYMS
[IEPEMEHHBIMH. CTtpouTh B KOOPAMHATHOH IIOCKOCTH I'padUK JIMHEHHOTO YPaBHEHUS C ABYMS
MIEPEMEHHBIMH; MOJIB3YSICh TPa(UKOM, MPUBOAUTH PUMEPHI PEIICHHUS YPaBHEHHSI.

Pemath cucteMbl IBYX JTMHEHHBIX YpaBHEHUH C IBYMSI IEPEMEHHBIMH, B TOM YHUCJIE TpadUUYeCcKu.

CocTaBisTh U peliaTh JIMHEHHOE YPaBHEHUE WIH CUCTEMY JIMHEHHBIX YPaBHEHUI 110 YCIOBUIO
3aJ1a4uM, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a/1a4M MOJTYYSHHbIN pe3yibTar.
Koopaunartel u rpaduku. ®yHkuun

N300paxaTh Ha KOOPJAUHATHON NPSAMOM TOYKH, COOTBETCTBYIOLIME 3a/IaHHBIM KOOpJIMHATaM, JIy4H,
OTPE3KH, HHTEPBAJIBI; 3a MUCHIBATh YHUCJIOBBIE IPOMEKYTKH Ha ajNre0OpanueckoM si3bIKe.

OtmeuaTh B KOOPAMHATHOM TIOCKOCTH TOUYKH I10 33JaHHBIM KO OpJIMHATaM; CTPOUTH rpapuku
muHeHHBIX QyHKIUi. CtpouTs rpaduk ¢pynkmmun y= | xl.

OnwuchIBaTh ¢ TOMOIIBIO (PYHKIUI U3BECTHBIE 3aBUCUMOCTH MEX/1y BETMUYUHAMHU: CKOPOCTb, BpEMH,
paccTosiHUe; 1IeHa, KOJIMYECTBO, CTOMMOCTb; IPOU3BOIUTENILHOCTD, BpeMsi, 00bEM padoThI.

HaxonuTs 3HaueHne QyHKIMM 110 3HAYECHHUIO €€ apryMeHTa.

[Tonumats rpadudeckuii cocod npeacTaBiIeHUs U aHAIN3a NHPOPMALMU;U3BIEKATh U

WHTEPIPETUPOBATH UHPOPMALIUIO U3 TPA(PUKOB peaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.

8 ki1acc

CornacHo ydyeOHOMY TUIaHy B 8 Kiiacce u3ydaercs y4eOHbIH Kype «Anredpa», KOTOPBIA BKIIOYAET
CJIEyIOIINE OCHOBHBIE pa3zelibl cofepkanus: «Hucna u BeIYUCIeHU», «Anredpandeckue
BBIpQXKEHUS»,«YpaBHEHUS U HEpaBeHCTBa», «DYHKINU». YUeOHbIH I1aH Ha U3y4YeHue anreopsl B 8 kiiaccax
oTBOAUT 3 y4eOHBIX yaca B Hezieno, 102 yueOHbIX yaca B rol.

COAEPXAHUME YUEBHOI'O KYPCA "AJII'EBPA"

Uucna v BIYUCICHUS

KBanpatnslit kopenb u3 umncia. [lonarue o0 uppanuoHanbHOM ymciie. JlecaTnaHble TpuOIMKeHus
UppalroHaNbHBIX yncesd. CBOMCTBAa apupMETHUECKUX KBAJIPaTHBIX KOPHEH U UX MPUMEHEHHE K
peoOpa30BaHMIO YUCIOBBIX BRIPAKEHUHN W BEIYUCICHUIM. [lelicTBuTeNnbHbBIE yrciia. CTEeTeHb C eJIbIM
nokaszareiyieMm u e€ cBorictBa. CTangapTHas 3alyCh YKCIIA.

Anrebpanyeckue BbIPAKEHHS

KBagpatHblii TpEXuiieH; pa3iaokKeHne KBapaTHOrO TpEXWieHa Ha MHOXKUTENU. Anredpandeckas Apo0b.
OcHoBHOE CBOHCTBO anredpanyeckoit Apoou. CrnoxkeHue, BBIMUTaHUE, YMHOXKEHUE, JIeTICHHE
anreOpandeckux aApooeil. PanmonanbHble BRIpaKEHHS U MX TIpeoOpa3oBaHue.

VYpaBHEHHsI 1 HEpABEHCTBA



KBanpartHoe ypaBHeHue, popMyna KopHel KBagpaTHoro ypaBHeHus. Teopema Buera. Perenune
YpaBHEHHI, CBOJSAIIMNXCS K TMHEHHBIM U KBaApaTHBIM. [IpocTeiimume 1poOHO-paliioHaNbHbIe YpaBHEHHS.

['paduaeckas maTEpHIpETalINSI YPABHEHUM C IBYMS IEPEMEHHBIMHU U CUCTEM JIMHEHHBIX YPABHEHHH C
JIBYMs IepeMEHHBIMU. [IprMmepsl pelieHns cucTeM HEIMHEWMHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMU.
Pemenne TekCTOBBIX 3a/1a4 anredpandeckuM crmocoooM. YUKCIIoBbIe HEPABEHCTBA U UX CBOMCTBA.
HepaBeHnctBo ¢ oHOM nepeMeHHON. PaBHOCHUIILHOCTh HEPABEHCTB. JIMHEHbIE HEPABEHCTBA C OJTHOM
nepeMeHHO. CUCTEMBI JINHEHHBIX HEPABEHCTB C OJJHOW NEPEMEHHOM.

OyHKIUU

[Tonsitre Gynkuuu. O6IaCTh ONMPEIEICHUS U MHOKECTBO 3HaUeHnH GyHKIuU. CriocoObl 3aJaHus
¢bynkuuit. 'paduk pynkunn. UYrenne cBoicTB QyHKIuM 1o e€ rpaduky. [Ipumepst rpadukoB QyHKIHIHA,
OTpaXKaoIUX peajbHble npolecchl. DYHKIUHU, ONMUCHIBAIONINE MPSIMYIO U 00paTHYIO MPONOPLIMOHAIBHbBIE
3aBHCHMOCTH, HX rpaduku. OyHkmmu Yy = X2,y = X3, y=\x, y= [x| .I'padudaeckoe peureHne ypaBHeHuii
CUCTEM ypaBHEHUH.

IHVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI

OcBoeHne yaeOHOT0 Kypca «ANreOphi» JOHKHO 00ECTIeUnBaTh JOCTHKEHIE HA YPOBHE OCHOBHOTO
o011ero o0pazoBaHus CIEIYIOMUX JMYHOCTHBIX, METAIPEAMETHBIX M IMIPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJbTaToB!

JIMUHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE PE3yJIbTaThl OCBOCHHS IIPOrPAMMBbI YIE€OHOTO Kypca «Aredpa» XapakTepU3yrOTCs:

ITaTpuoTHYyeckoe BOCIIUTAHHE!

MIPOSIBJICHUEM MHTEpeca K IPOLUUIOMY M HACTOSILIEMY POCCUMCKON MaTEMaTUKH, LIEHHOCTHBIM
OTHOLIEHUEM K JIOCTUKEHUSIM POCCUMCKHUX MAaTEMAaTUKOB U POCCUICKON MaTEMaTUYECKOM IIKOJIbI, K
UCIOJIb30BAaHUIO STUX JOCTHKEHHUH B IPYTHX HayKaX W MPUKIATHBIX cepax.

I'pazknanckoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME!

TOTOBHOCTBIO K BBINOJIHEHUIO 00513aHHOCTEN I'paXk/IaHWHA U pealn3aliiy ero mpas, NpeacTaBIeHUEM
0 MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3JINYHBIX CTPYKTYD, SABJICHUH, IPOLIEYp TPaXkAaHCKOIO
obmecTBa (BEIOOPHI, OMPOCHI | TIP.); TOTOBHOCTBIO K 00CY)KJICHUIO 3THUECKHUX MPOOJIEM, CBSI3aHHBIX C
IIPAKTUYECKUM IIPUMEHEHUEM TOCTHKEHUIN HAYKH, OCO3HAHNEM BaKHOCTH MOpaJIb- HO-ITHUYECKHUX
IIPUHIIMIIOB B AESITEIBHOCTH YUYEHOTO.

TpyaoBoe BocnuTaHue:

YCTaHOBKOM Ha aKTMBHOE YYaCTHE B PEIICHUU MPAKTUUECKUX 3a7a4 MaTeMaTHUYECKOU
HaIpPaBJIEHHOCTH, OCO3HAHNEM Ba)KHOCTH MaTeMAaTUYECKOro 00pa30BaHus Ha MPOTSHKEHUN BCEH )KU3HU [T
yCHEUHON NpoQeccuoHaNbHOMN AESITEIbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUH;

OCO3HAHHBIM BBIOOPOM U MOCTPOCHUEM MHAUBUAYAIbHON TPAaEKTOPUHM 00pa30BaHUs U )KU3HEHHBIX
IUTAHOB € YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEN.

JcTeTHYecKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K AMOIIMOHAIBHOMY U 3CTETHUECKOMY BOCIPUATHIO MATEMAaTHUECKUX OOBEKTOB,
3aJa4, peIeHUH, pacCyKICHUM; YMEHUIO BUIETh MaTEMaTHUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

IleHHOCTH HAYYHOT O NO3HAHMSA:

OpHUEHTAIMe! B AEATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAYYHBIX MPEACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJbI U 00lIecTBa, MOHUMaHUEM MaTEMaTHUYECKON HAYKH Kak
cdepbl UeI0BEeUECKO 1eATebHOCTH, 3TANOB €€ pa3BUTUS U 3HAUMMOCTH JIJISl pa3BUTHS LIMBUIIN3ALUY,

OBJIaJICHUEM SI3BIKOM MaTEMaTHKU U MaTeMaTUYECKOM KyJIbTYpOl KaKk CpeJCTBOM MO3HAHUS MUPA,

OBJIaJICHUEM MPOCTEUITMMH HABBIKAMH HCCIIEI0OBATENIbCKON AESTEIbHOCTH.

Pusnyeckoe BocnuTanue, GopMupoBaHHue KyJbTYPhI 310POBbS M IMOILHOHAIBHOIO
0J1aronoTyqyus: TOTOBHOCTBIO IPUMEHATh MATEMAaTUUECKUE 3HAHUS B MHTEPECAX CBOETO 37J0POBbS,
BEJICHHS 3/I0POBOTO 00pa3a U3HHU (3710pOBOE MUTaHKE, COATAHCUPOBAHHBIN PEKUM 3aHATHH U OTAbIXA,
peryisipHas pu3ndeckasi aKTHBHOCTH);

c(hopMUPOBAHHOCTHIO HABBIKA pedICKCUH, TPU3HAHKEM CBOETO TpaBa Ha OIMIHOKY M TAKOTO Ke
IpaBa Apyroro 4ejaoBeKa.



IKO0JIOTHYEeCKOe BOCIIUTAHHUE!

OpHUEHTAIlMeH Ha MPUMEHEHNE MaTeMaTHUECKUX 3HAHUH JUIsl pEIICHHs 3a/1a4 B 00JIACTH COXPaHHOCTH
OKpY’KalomIe! Cpeibl, ITTAHUPOBAHUS IIOCTYITKOB U OIIEHKU X BO3MOXHBIX TIOCIIECICTBHM IJIs1 OKPY KaroIIeH
Cpesl,

0CO3HAHHMEM TJI00ATEHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM U IyTel UX PEIICHHUS.

JIMuHOCTHBIE Pe3yabTaThl, 00eceYnBAIONIUE AMANITANMI) 00yYAIOIIErocsi K H3MEeHSIOIAMCS
YCJI0BHSIM COIHAJILHOW M MPUPOTHON CpPeabl:

— TOTOBHOCTBIO K JICHCTBUSM B YCIOBHSIX HEONPEACIEHHOCTH, TIOBBIIIICHUIO YPOBHS CBOCH
KOMITETEHTHOCTH Yepe3 MPaKTHUECKYIO IeITeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y APYTUX JIFOIEH,
pHOOpETaTh B COBMECTHOM IEATEIIHHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETCHIINH U3 ONBITA APYTHUX;

— HEOOXOIUMOCTHIO B (POPMUPOBAHUH HOBBIX 3HAHUH, B TOM 4HCie (HOPMYIUPOBATH UJICH, TIOHSITHS,
THITOTE3bI 00 00BEKTaX U SIBIICHUSX, B TOM YHCIIE paHEee HE U3BECTHBIX, OCO3HABATH JIC(UIIUTHI
COOCTBEHHBIX 3HAHUW ¥ KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE,;

— CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIMIO, BOCIIPUHIUMATH CTPECCOBYIO CUTYAIHIO KaK BBI30B,
TpeOYIONINI KOHTPMED, KOPPEKTUPOBATH TPUHUMAEMBIC PEIICHUS U ACUCTBHS, (DOPMYITHPOBATH U
OIICHUBATh PUCKH W MOCIEICTBUS, JOPMHUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOSHUS MPOTPaAMMBI YI€OHOTO Kypca «Anredpa» XxapaKTepU3yIOTCs
OBJIA/ICHUEM VHUBEPCANbHBIMU NOZHABAMENbHBIMU OCLICIBUAMU, VHUBEPCANbHLIMU KOMMYHUKAMUBHBIMU
OeticmeusiMu U YHUBEPCATbHIMU Pe2YIAMUBHBIMU OCLICIEUIMU.

1) Vuusepcanvhvie noznasamenvusie oeiicmaus obecnevusaiom Gopmuposarue 6a306vix KOSHUMUBHBIX
npoyeccos odyuaiowuxcs (0ceoeHue Memoo08 NOZHAHUS OKPYAHCATOUe20 MUPA; NPUMEHEHUE T0SUYECKUX,
UCCIe008aMeNbCKUX Onepayull, yMmenutl pabomams ¢ uHgpopmayuets).

Ba3oBble Jjoruyeckue JaeiicTBUS:

— BBISBJIATH M XapaKTePU30BaTh CYIICCTBCHHBIC TIPU3HAKN MAaTEMATHYECKUX 00OBEKTOB, IOHATHH,
OTHONICHU MEXTY IMOHATUAMU; (HOPMYIUPOBATH OTPEICIICHHUS TTOHATH; YCTAHABIIMBATh CYIIECTBEHHBIN
MpHU3HAK KJIACCU(PUKALINN, OCHOBAHUS JIJIs1 00OOIICHYS U CPAaBHEHHUSI, KPUTEPHH ITPOBOJUMOTO aHAJIH3a,
— BOCHPUHUMATh, JOPMYIUPOBATH U MPEOOPA30OBHIBATH CY)KJICHUS: YTBEPIUTEIbHBIE U OTPUIIATENbHEIE,
€IMHUYHbBIC, YACTHBIE U OOIIHE; YCIOBHBIE;

— BBIABJISITH MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHUBOpEUHs B (pakTax, JaHHBIX,
HAOJIOJICHUSAX U YTBEPKICHUIX; MIpeIaraTb KpUTEPUH sl BBISBICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUHiA;
— JIeNIaTh BBIBOJIBI C UCTIOJIB30BAHUEM 3aKOHOB JIOTUKH, JACTYKTUBHBIX U HHIYKTUBHBIX YMO3aKIIFOUCHUH,
YMO3aKJIIOYEHUH 110 aHAJIOTUH;

— pa30upaTh JI0Ka3aTeILCTBA MATEMATHUYECKUX YTBEPKICHHUH (PSIMbIC U OT MMPOTUBHOTO), TPOBOIUTH
CaMOCTOSITEITEHO HECIIOKHBIC JOKA3aTeIbCTBA MaTEMaTHIECKHX (DaKTOB, BEICTPAMBATH apTYMEHTAIIHIO,
MIPUBOUTH PUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

— BBIOMpATH CIIOCOO pelicHus yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELICHHMS, BRLIOUPATH
HanOoJIee MOAXOSAIINN C YIETOM CAaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPHUEB).

ba3oBble uccienoBare/bCKue NeHCTBHA:

— HCHOJB30BaTh BOMPOCH! KaK UCCIEI0BATENbCKII HHCTPYMEHT TIO3HAHHUS; POPMYITUPOBATEH BOMIPOCHI,
(bUKCHpYOIIHE TPOTUBOPEUHE, TTPOOIIEMY, CAMOCTOSTEIHPHO YCTAHABIIUBATHL HICKOMOE U JIAHHOE,
(hopMHUPOBATH THIOTE3Y, APTYMEHTUPOBATEH CBOIO ITO3HIINIO, MHEHHUE,

— TPOBOJHMTH IO CAMOCTOSATEIHLHO COCTABIICHHOMY IIaHY HECJIOXHBIA YKCIIEPUMEHT, HEOOJIbIIIOe
WCCJICTOBAaHKE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEeMAaTHIECKOTO0 00BEKTa, 3aBUCHMOCTEH 00BEKTOB
MEXTy COOOI;

— CaMOCTOSITENEHO POPMYITUPOBATH 000OIIEHHS ¥ BBIBOABI IO Pe3yIbTaTaM MPOBEAEHHOTO



HaOJIIOICHUS!, UCCIICIOBAHUS, OLIEHUBATh JOCTOBEPHOCTH MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJOB H
00001IEeHNI;
— MPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCA, & TAKXKE BBIIBUIaTh MPEAOI0KEHUS O €ro
Pa3BHTHUH B HOBBIX YCIIOBHUSIX.
PabGora ¢ unopmanmei:
— BBIBJISTH HEJOCTATOYHOCTh M U30BITOYHOCTH HH(OPMAITHH, JaAHHBIX, HEOOXOAUMBIX JIJIS
peIICHHS 3a/1a4H,
— BBIOHMpATh, AHATU3UPOBATH, CUCTEMATH3HUPOBATh U HHTEPIIPETUPOBATH HH()OPMAIIHIO
Pa3IUYHBIX BUIOB U ()OPM IPE/ICTABICHNUS,
— BBIOMpaTh hopMy mpeacTaBaeHust HHPOPMAIMK U MIUTIOCTPUPOBATH PeIIaeMble 3a1a4H
CXeMaMH, JuarpaMMaMH#, UHOH rpaKON U MX KOMOWHAIIUSMH;
— OIICHUBATh HAJEKHOCTh MH(DOPMALIUY 110 KPUTEPUSIM, IPEITI0KCHHBIM YUUTEICM HIIH
c(OpPMYITMPOBAHHBIM CAMOCTOSITEIIHLHO.

2) Vuusepcanvhvie KOMMYHUKAMUBHBbLE OCUCMEUsL 06eCneusaom chopmuposanHocns
COYUATILHBIX HABLIKOG 0OYYAIOUJUXCSL.
Oo0menne:
— BOCIPHHUMATH U (YOPMYJIUPOBATH CY)KICHHUS B COOTBETCTBUH C YCIOBUSIMHU H LEIISAMH
OOILIEHHS; SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3PCHHUS B YCTHBIX U MIUCHMEHHBIX
TEKCTaX, JIaBaTh MOSCHEHUS 110 XO/1y PECLICHUS 3a/1a41, KOMMEHTHPOBATh MOJTYy4YCHHBIH
pe3yJbTar;
— B X0/JIe 00CYX/ICHHS 33]]aBaTh BOIPOCHI IO CYIIECTBY 00CYXIaeMOW TEMBbI, TPOOIEMBI,
pelaeMoii 3a/1a4u, BbICKa3bIBaTh UJICH, HAIICJICHHBIC HA MIOMCK PEIICHUS; CONIOCTABIISATH CBOU
CYXJICHUS C CY>KICHUSMU JIPYTHX YYaCTHUKOB JUaiora, 00HApYKUBATh Pa3IMUUE U CXOJCTBO
TIO3HIIHI; B KOPPEKTHOH (hopMme popMyTUpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS,
— MPEJCTABJIATH PE3YJIbTAThl PEIICHUS 3a1a4H, YKCIICPUMEHTA, HCCIICIOBAHNUS, IIPOCKTA,
CaMOCTOSTEIILHO BBIOMPATh (JOPMAT BBICTYIUICHHSI C YIETOM 3a1ay MPE3CHTAIH 1
0COOEHHOCTEN ayJUTOPHH.
CoTpyaHn4YecTBO:
— MOHUMATh M UCIIOJIb30BATh MPEUMYIIIECTBA KOMAHIHON U MHAUBUAYaIbHOMN PabOThI MPH
peLIeHUH y4eOHBIX MaTeMaTHYeCKuX 3a/1a4;
— MPUHUMATh LIEJTb COBMECTHOH JESITEIbHOCTH, TUNITAHUPOBATh OPTaHU3aLUI0 COBMECTHOM
paboTHI, pactpeAesaTh BUIBI pPadOT, JOrOBAPHBATHCS, 00CYKAATH MPOIECC U PE3YJIbTAT pabOTHI;
000011aTh MHEHUS HECKOJIBKUX JIFOJEH;
— y4acTBOBATh B IPYIIIOBBIX opMax paboThl (00CYKICHNUS, 0OMEH MHEHUSIMH, MO3TOBBIC
HITYPMBI U JIp.);
— BBINOJIHATH CBOIO YaCTh Pa0OTHI M KOOPMHUPOBATH CBOM JICUCTBHS C PYTUMH YICHAMH
KOMaH/IbI;
— OIIGHUBATh KAUY€CTBO CBOETO BKJIAa B OOLIHIA POIYKT 110 KPUTEPHSIM, CHOPMYINPOBAHHBIM
Y4aCTHUKAMH B3aUMOICHCTBHSI.

3) Vuueepcanvuvie pecynisamusnbvie Oeticmeusi obecnevusarom Gopmuposanue
CMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranu3anmusi:
CaMOCTOSTEIILHO COCTABJISITh TUIAH, aITOPUTM pellieHHs 3a1a4u (MM ero 4acTh), BHIOUPAThH
CHOCO0 pemIeHus ¢ y4€TOM UMEIOIUXCS PECYpPCOB U COOCTBEHHBIX BOBMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHPOBATH BAPUAHTHI PELICHUH ¢ YIETOM HOBOM MH(pOPMAITHH.



CaMOKOHTPOJIb:
— BJIQJIETh CIIOCO0AMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOLIECca U pe3ysibTaTa PeIeHHs
MaTeMaTHYeCKOM 3a/1auHy,
— NPEIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTD IIPU PEIICHUU 33]1a4l, BHOCUTD
KOPPEKTHBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX 00OCTOSITEIHCTB, HAWCHHBIX OLINOOK,
BBISIBJICHHBIX TPYIHOCTEH;
— OLICHUBATh COOTBETCTBUE PE3YJbTaTa ACATEIbHOCTH ITOCTABICHHON LIEIU U YCIOBHM,
OOBSICHATh IPUYMHBI JOCTH)KEHUS MU HEJOCTHKEHUS LIeIH, HAXOIUTh OIINOKY, 1aBaTh OLICHKY
npruoOPETEHHOMY OIIBITY.
INPEAMETHBIE PE3YJIBTATbBI

OcBoenune yueOHOro Kypca «Anredpa» 8 kiace JOMHKHO 00eCednBaTh TOCTHKEHUE
CJIEYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:
Yucna v BbIYMCICHUA

Hcnonp30BaTh HaYaJIbHbIE IPEACTABICHNS O MHOXKECTBE IEHCTBUTENBHBIX YUCEI AJIs
CpaBHEHUs, OKPYTJIEHUS U BBIYUCIICHUH; U300paXkaTh AEHCTBUTEIbHBIC YNCIIA TOUKAMU Ha
KOOpJAMHATHOU IPSMOM. [TpuMeHsTH NOHATHE apU(PMETUIECKOTO KBAaJPAaTHOIO KOPHS,
HaXOJIUTh KBa/IpaTHbIE KOPHHU, UCIIOJIB3YsI IPH HEOOXOAUMOCTHU KaJIbKYJISATOP; BBIINOJIHATh
1peoOpa3oBaHus BBIPAKEHUH, coiepKaIMX KBaJApaTHbIe KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEH.
Hcnonp30Bath 3anucu 00JIbIINX U MAJIBIX YHCEN ¢ TOMOUIBIO AECATUYHBIX Ipo0eil U cTeneHein
gucia 10.
Auredpanyeckue BbIpasKeHUs

[TprMeHATh MOHATHE CTENEHHU C 1IeJIbIM II0Ka3aTeIeM, BBINOIHATh IpeoOpa3oBaHus
BBIPAXCHUM, COAEPIKALLUX CTEIIEHU C LIETIbIM [T0KA3aTEIEM.

BhINONHATE TOXKIECTBEHHbIE TPEOOPa30BaHUs PAllMOHAIBHBIX BBIPAKEHUI HA OCHOBE
IpaBUJI JEHCTBUI HAJl MHOTOYJICHAMH M aaredpandyecKuMu JIpoOsiMH.
PacknanpiBaTh KBaJpaTHBIN TPEXUIECH HA MHOXKHUTEIH.

[IpumensTh npeoOpa3zoBaHus BhIpAXKEHUN JJIs PEILICHUS Pa3JIMYHBIX 33/1a4 U3
MaTEeMaTHKH, CMEKHBIX TPEIMETOB, U3 PEAIbHOM MPaKTUKU.
YpaBHeHusI H HepaBeHCTBa

Pemarp nuHeiiHble, KBapaTHbIE YPaBHEHMSI U pallMOHAIbHbBIE YPaBHEHUS, CBOSAIINECS K
HUM, CUCTEMBI IByX YPAaBHEHHUH C IBYMS IIEPEMEHHBIMHU.
[TpoBoAMTH NpoOCTENIINE NCCIIEI0BAHUS YPABHEHUI U CUCTEM YPaBHEHUI, B TOM YHUCIIE C
NpUMEHEHHEM IrpaUuecKuX MpeCcTaBiIeHu (YCTaHABINBATh, IMEET JIM yPaBHEHHE HITH
CHCTeMa ypaBHEHHI PEIICHHs, €CJIH UMEET, TO CKOJIBKO, U TIp.).
[TepexouTh OT CI0BECHOIN POPMYITUPOBKH 3a/1a4uM K €€ aaredpanyeckoil MoJeNn ¢ TOMOIIbIO
COCTaBJICHUS] YPaBHEHUS WM CUCTEMBl ypaBHEHUI, UHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1aul
MOJIYYEHHBIN pe3ysbTarT.
ITpyMeHsTh CBOMCTBA YNCIIOBBIX HEPABEHCTB ISl CPABHEHUS, OLIEHKH; PEIIATh JMHEHHbIE
HEpaBEHCTBA C OJJHOM MEPEeMEHHON U X CHCTEMBI; 1aBaTh IpapUUECKYI0 MILTIOCTPALIIIO
MHO’KECTBa PELIEHUI HEPABEHCTBA, CHCTEMbI HEPaBEHCTB.
DOyHKUUH

[ToHUMATh U UCTIONB30BATh (PYHKIIMOHAIBHBIC IOHATHUS U SI3BIK (TEPMUHBI,
CHMBOJTUYECKHE 0003HAUEHHSI); ONPEACIISATh 3HaUCHNE (PYHKIIMHU 110 3HAYCHUIO apTyMEHTA,;
OTIpeIeNIATh CBOMCTBa (PyHKIINHU 1O €€ rpaduKy.



Ctpourts rpaduku smeMeHTapHbIX GyHKImiA Buga y = k/X , y = X2, y= X3, y=Vx, y= Ixl;

OTMCHIBATh CBOWCTBA YMCIOBOM (yHKIMU 1O e€ rpaduky.

9 knacc

Cornacno yue6HOMY Tuiany B 9 kitacce uzydaercs yueOHbli Kype «Anredpa», KOTOPbIi
BKJIFOYAET CJICAYIOIINE OCHOBHBIE PA3EIIbl ColepkKaHusA: «Hucna U BEIYUCICHUS,
«Anredpanyeckue BbIPAKEHUS»,«Y paBHEHHS U HepaBeHCTBa», «DyHKIMM». Y4eOHbIi 1aH Ha
n3ydeHue anreopsl B 9 kinaccax oTBOIUT 3 yueOHBIX Yaca B Henento, 102 ydeOHbIX yaca B TOJI.
COHAEPXXAHUE YUYEBHOI'O KYPCA "AJIT'EBPA"

Yucna v BBIYUCIICHUS

[elictBuTenbHbIe yKcia. PaninoHanbHble Yncia, MppaluoOHaIbHbIEC YUCIA, KOHEUYHBIE U
OECKOHEUHBIE JEeCSITUUHBIE JpoOH. MHOKECTBO 1eHCTBUTENBHBIX YUCEIT; JEHCTBUTEIbHBIE YUCIIA
Kak OECKOHEYHBIE JeCATUYHbIE po0u. B3auMHO 0HO3HAYHOE COOTBETCTBUE MEKIY
MHO>KECTBOM JICUCTBUTENIBHBIX YUCEJI U KOOPAUHATHOU IIPSMOM.

CpaBHeHUe 1eHCTBUTENbHBIX YHCe, apu(MeTHUECKUE JeHCTBUSA C NEHCTBUTEIbHBIMU YUCIIAMHU.
W3mepenus, npuOiIMKeHus, oleHKU. Pa3mepsl 00BEKTOB OKpPY’KaIOIIEro MUPA, JUIUTEIBHOCTh
IPOIIECCOB B OKpy:katolieM Mupe. [IpubnmkEéHHoe 3HaueHUe BEIMUMHBI, TOYHOCTh
npubnmxenus. Okpyrienue yucen. [Ipukuaka u oueHKa pe3yabTaToB BHIYMCICHUH.
YpaBHEHMS M HEPABEHCTBA

YpaBHEHHUs ¢ OHOM epeMeHHOM. JInHeliHoe ypaBHeHHe. PelieHne ypaBHEHNH, CBOAAIIMXCS K
nuHenHbIM. KBaspaTHOE ypaBHEeHHE. Pelenne ypaBHEHUH, CBOASIINUXCA K KBaIpaTHBIM.
buxBanpaTHoe ypaBHeHHE. [IpuMepsl peleHns ypaBHEHUN TPETbEW U YETBEPTOU CTEIICHEN
pa3yioKEeHUEeM Ha MHOXKUTENHU. PerieHne qpoOHO-pallnoHaNbHbIX ypaBHEHUH. Pemenue
TEKCTOBBIX 3ajay anredpandyeckuM Meto oM. CucteMbl ypaBHEHUH. Y paBHEHUE € ABYMS
HepEeMEHHBIMU U ero rpaduk. Pemenue cucreM AByX JIMHEHHBIX YPAaBHEHHMH C IBYMsI
nepeMeHHbIMU. Pelenne cucreM AByX ypaBHEHMI, OAHO U3 KOTOPBIX JIMHEHHOE, a Ipyroe —
BTOpoOH crerneHu. ['paduueckas MHTEpIIpeTalisl CHCTEMbI YPaBHEHUI ¢ ABYMS IIEPEMEHHBIMU.
Pemenue TekcTOBBIX 3a/1a4 anredbpanyeckum criocooom. HepaBencTsa .HUucinoBbie HepaBeHCTBA
1 UX CBOMCTBA. PenieHue JIMHEMHBIX HEPABEHCTB C OJTHOM IIEpeMEHHOM. Pemenne cucrem
JTUHEWHBIX HEPABEHCTB C OJIHOM nmepeMeHHor. KBaaparHsie HepaBeHcTBa. [ padudeckas
WHTEPIPETALMS HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMs IIEPEMEHHBIMU.

OyHKIMHU

KBangparuunas ¢pyHkuus, e€ rpaguk u cBoiictsa. [TapaGosna, KOOpAMHATH BEPLIMHbI
1apaGosibl, 0ch cuMMeTpuH mapabomsl. I'papukn dynxumii: y = kx, y=kx +b, y=k/x. V=vx,
y=Xx3.y = | x | u ux cBoiicTBa.

YuciioBble OCIE0BATEIBHOCTH

Ornpezenenne u crocoObl 3a/1aHUs YUCTIOBBIX TToclieoBaTenbHOCTeH. [ToHsITHE YnCIOBOM
MOCJIEI0BATENBHOCTH. 3aJaHNE MTOCIIEI0BATEILHOCTH PEKYPPEHTHOM GopMysoi u popMyioii N-
ro 4ieHa.

Apudmernueckas 1 reoMeTpuUecKas IpOrpeccuu.

Apudmernueckas u reoMmeTpudeckas nporpeccuu. dopmyssl N-ro yieHa
apu(MeTHUECKON U TeOMETPUUYECKON MPOrpeccuii, CyMMbI MepBbIX N wieHoB. M300pakeHue
YJICHOB apu(METHUECKON U TEeOMETPUUYECKON MPOrpeccuii TOukaMu Ha KOOPAUHATHOMN
IUIOCKOCTH. JIMHEHWHBIN U 3KCITOHEHINAIBHBIN poCT. CII0XKHBIE MPOLEHTHI.

[IpencraBienue JaHHBIX B BUE TaOIUL, 1UarpaMM, rpadukoB. MHOXKECTBO, 3JIEMEHT
MHO’KECTBA, MOAMHOXKeCTBO. Onepanuy HajJl MHOXKECTBAMU: 00bEIMHEHHE, [TEpeceUeHHE,
nononHeHne. CBOMCTBA ONepannii HaJl MHOKECTBAMU: IIEPEMECTUTENBHOE, COUETATENIBHOE,



pacrmpenenuTenbHoe, BKIoueHus. Mcmonp3oBanne rpaduueckoro nmpeacTaBiICHUs MHOKECTB
JUTsL OTIMCAHMS PEATIbHBIX MPOIIECCOB U SIBJICHUM, IPU PELICHUU 3a]1a4.
INTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATHI

OcBoenne yaeOHOTO Kypca «ANreOphi» JOIKHO 00ECTIeunBaTh JOCTHKCHHIE HA YPOBHE
OCHOBHOTO 00IIIeT0 00pa30BaHUsl CICAYIOMNX JTHYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX
00pa3oBaTeNbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3VYJIBTATHI

JIMYHOCTHBIE PE3YJIbTAThl OCBOCHHS MPOrPaMMbl y4eOHOTO Kypca «AJredpa»
xapaktepusytorcs:  [laTpuoTndyeckoe BocUTaHUE:

MPOSIBJICHUEM HMHTEpEca K MPOLUUIOMY M HACTOSIIIIEMY POCCUIMCKON MaTEMaTUKH,
LIEHHOCTHBIM OTHOILIEHUEM K JIOCTHKEHUSAM POCCHUIUCKUX MAaTEMATHUKOB U POCCUMCKON
MaTEeMaTUYECKOU MIKOJIbI, K UCTIOIB30BAHUIO ATUX JTOCTHKEHHUH B APYTHX HAyKax U MPUKIATHBIX
chepax.

['paxxnanckoe U TyXOBHO-HPAaBCTBEHHOE BOCITUTAHUE!

TOTOBHOCTBIO K BBITIOJIHCHHIO 00SI3aHHOCTEH TpaXkIaHMHA M peaTu3alliy €ro Mpas,
MPEJICTABICHUEM O MAaTEMAaTHYECKUX OCHOBAX ()YHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYP,
SIBJICHUH, TIPOLIEYP IPaXxIaHCKOTo 001ecTBa (BBIOOPHI, OIPOCHI U TIP.); TOTOBHOCTBIO K
00CYXICHHUIO STUYECKUX TIPOOJIEM, CBSI3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JTOCTHKEHUI
HAyKH, OCO3HAHUEM BaKHOCTH MOPaJIb- HO-3TUYECKUX MPUHIUIIOB B JAEATEIHLHOCTH YYEHOTO.

TpynoBoe BociuTaHue:

YCTaHOBKOM Ha aKTHBHOE YYaCTHE B PEIICHUH MPAKTUYECKUX 3a]]a4 MAaTEMaTHYECKOI
HaIPaBJICHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTeMaTHYECKOT0 00pa30BaHus Ha MPOTSHKCHUH BCer
YKU3HU I YCTICUTHON MpodeccuoHaIbHOM 1eATeIbHOCTH U PA3BUTHEM HEOOXOUMBIX YMEHUH;

OCO3HaHHBIM BBIOOPOM U IOCTPOCHUEM UHAMBUAYAIBHON TpaeKTOpUU 00pa3oBaHUs U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

OCTEeTHYECKOE BOCIIUTAHHUE:

CIOCOOHOCTBIO K AMOIIMOHATEHOMY U 3CTETUYECKOMY BOCTIPUSITHIO MAaTEMAaTHUECKUX
00BEKTOB, 3aja4, PEIICHHUH, pACCyK/ICHUI; YMEHUIO BUJETh MaTEMaTUYECKHE 3aKOHOMEPHOCTH
B HCKYCCTBE.

LleHHOCTH Hay4HOTO MTO3HAHUS

OpHUEHTAIINEH B JEATEIILHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX MPEICTaBICHHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIIOBEKA, MPUPOIBI U OOIIECTBA, TOHUMAaHUEM
MaTeMaTHYECKON HayKH Kak cepbl UeIOBEUECKOM 1eATeIbHOCTH, ITANIOB €€ Pa3BUTHUS U
3HAUMMOCTH ISl PA3BUTHSI IMBUJIM3ALIMY; OBJIAJICHUEM A3BIKOM MaTEMaTUKU U
MaTeMaTU4YeCKOU KYJIbTYPOU KaK CPEeJICTBOM MO3HAHUS MUPA, OBJIQJICHHEM MPOCTEHIITUMU
HaBBEIKAMHM HCCJIETOBATEIILCKOM AEATEILHOCTH.

duznueckoe BOCUTaHKE, (POPMUPOBAHUE KYIBTYPHI 30POBbS U SMOIIMOHAIBHOTO
OyraronoTyqus: TOTOBHOCTBIO MPUMEHSTH MaTEMaTHYECKHE 3HAHUSI B UHTEPECAX CBOETO
3II0pOBbsI, BEJCHUS 3/J0POBOTO 00pa3a KU3HU (310pOBOE MUTAHKE, COATAHCUPOBAHHBIN PEKUM
3aHATUI U OTIBIXA, peryssipHas (pu3nuecKasi akTUBHOCTB);

c(hOpMHUPOBAHHOCTHIO HaBbIKa pe(ICKCUH, MPU3HAHUEM CBOETO MpaBa Ha OMIHOKY U
TaKOro K€ MpaBa JpPyroro 4egoBeKa.

DKOIOTHYECKOE BOCITHTAHHE!

OpHEHTAIMEH Ha MPUMEHEHHE MaTEeMAaTHYECCKUX 3HAHUH TSI pEeIIeHUs 3a/1a4 B 00JIaCTH
COXPaHHOCTH OKPYXKAIOIIEH CpeIbl, TUTAHUPOBAHMSI TIOCTYITKOB U OIEHKH MX BO3MOXKHBIX
MOCJIEACTBUI JJIsI OKPYKAIOIIEH CPEJIbI;



OCO3HaHMEM TIJI00AILHOIO XapaKTepa SKOJIOTHYECKUX MPoOIeM U MyTel UX pelIeHus.

JIMYHOCTHBIE pe3yabTaThl, 00ECIIeUNBAIOIINE aJTaNTAUI0 00yYaIOIIErocs K
M3MEHSIOINMCS YCIOBUAM COLUATBHON U PUPOJHON CPEJIb:
— TOTOBHOCTBIO K JICHCTBUSAM B YCIOBMSIX HEONPEAEIEHHOCTH, MOBBIILIEHNIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 IMPAKTHUUECKYIO AESITEIbHOCTD, B TOM YUCIIE YMEHHUE YUUTHCS y APYTUX
Jro/iel, IpruoOpeTaTh B COBMECTHOM J1€ATEIbHOCTH HOBBIE 3HAHMSI, HABBIKM U KOMIIETCHIIUU U3
OIbITA APYTHX;
— HEO0OXOJMMOCTbIO B (POPMUPOBAHMM HOBBIX 3HAHUI, B TOM 4ncie GopMyIMpOBAThH UJIEH,
HOHATHS, TUIOTE3bl 00 00BEKTaX U SIBJIECHUAX, B TOM YHUCIIC paHEE HE U3BECTHBIX, OCO3HABATh
ne(UIUTHI COOCTBEHHBIX 3HAHUN U KOMITIETEHTHOCTEH, IUTAHUPOBATh CBOE Pa3BUTHE;
— CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIHIO, BOCTIPUHUMATEH CTPECCOBYIO CHUTYAIIHIO
KaK BBI30OB, TpeOYIOINN KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMBIE PELLIEHUS U IEHCTBUS,
(bopMyIHpPOBATH M OLICHUBATH PUCKHU H MOCIEACTBUS, (OPMUPOBATH OIBIT.
METAIIPE/IMETHBIE PE3VJIbTATBI
MertanpeameTHble pe3yIbTaThl OCBOSHHS IIPOrpaMMbl y4eOHOTro Kypca «Airedpa»
XapaKTepU3yIOTCs OBJIAZICHUEM YHUBEPCAIbHBIMU IO3HABATEIbHBIMU JCHCTBUSAMH,
YHUBEPCAJIbHBIMU KOMMYHHMKATUBHBIMU ACHCTBUSAMU U YHUBEPCATbHBIMH PETYIATUBHBIMU
JICUCTBUSMM.
1) VYHuBepcasbHbIC IO3HABATENIBHBIC ICHCTBUS 00ecednBalOT GopMUpOBaHE OA30BBIX
KOTHUTUBHBIX TIPOLIECCOB 00yYarOIMXCs (OCBOCHUE METOIOB MTO3HAHUSI OKPYIKAFOIIETO MHUPA;
NPUMEHEHHE JIOTHUECKHX,, UCCIIEIOBATEIILCKUX OMepalnii, yMEHUI padoTaTh ¢ HH(pOpMAaIHeH).
bazoBble lornueckue AeHCTBUS:
— BBIABJIATH U XapaKTEPU30BaTh CYLIECTBEHHbIC IPU3HAKU MAaTEMaTHYECKUX OOBEKTOB,
HOHATHUH, OTHOILIEHUH MEXly HOHATUSAMU; GOPMYJIMPOBAThH ONPEACICHUS NOHATHUH,
yCTaHaBJIMBATh CYIIECTBEHHbIN NMPU3HAK KIacCU(pHUKAIIMK, OCHOBAHUS AJIs 00001EHHS U
CpaBHEHMsI, KpUTEPHH [TPOBOIMMOIO aHAJIN3a,
— BOCHPUHUMATh, POPMYIUPOBAThH U MPeoOpa30BbIBATH CYKJICHUS: YTBEPAUTEIbHBIE U
OTpULATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIUE; YCIOBHBIE;
— BBIIBJISITh MaTEMaTU4YECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpPEUHs B (pakTax,
JTAaHHBIX, HAOJIIOICHUSAX U YTBEPKICHUX; IIpeiaraTb KpUTepUu AJisl BbISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUH;
— JIeJ1aTh BBIBOJBI C UCIOJIb30BAHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX U MHYKTUBHBIX
YMO3aKJIFOYEHHUH, YMO3aKIJIFOUEHUH 110 aHAJIOTHH;
— pa30upaTh JOKa3aTeIbCTBA MATEMAaTHUECKUX YTBEP)KIACHUH (TIPSIMBIE U OT MMPOTUBHOTO),
IIPOBOAUTH CAMOCTOSITEIbHO HECJIOKHBIE I0Ka3aTeIbCTBA MATEMAaTHUYECKUX (DAKTOB,
BBICTpAauBaTh apryMEHTALMIO, IPUBOJUTH PUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH
COOCTBEHHBIE PacCykICHNUS;
— BBIOUpATh CHOCO0 pelIeHus yueOHOM 3a/1aun (CpaBHUBATH HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMpATh HANOOJIEE MOIXOMSAIINI C YYETOM CAMOCTOSTENILHO BBIACICHHBIX KPHTEPHUEB).
ba3oBble nccnenoBarenbCKkue 1eUCTBUSA:
— MHCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUIA HHCTPYMEHT MO3HaHUSA; (POPMYIUPOBATH
BOIPOCHI, (PUKCUPYIOIKE POTUBOPEUHE, IPOOIIEMY, CAMOCTOSATENILHO YCTaHABIMBATH HCKOMOE
U 1aHHO€, (POPMHUPOBATH TMIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UINIO, MHEHHE;
— TPOBOJAUTH MO0 CAMOCTOATEIBHO COCTABIIEHHOMY IIJIaHY HECJIOXKHBINA IKCIIEPUMEHT,
HEOOJIBIIOE MCCIIEIOBAHNE 110 YCTAaHOBJIEHUIO 0COOEHHOCTEN MaTEMATHYECKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;



— CaMOCTOSITENbHO (POPMYIMPOBATH OOOOIIEHHS U BBIBOBI 110 PE3yJIbTaTaM IPOBEIEHHOTO
HaAOJIOACHNS, UCCIIEIOBAHNS, OIICHUBATH JIOCTOBEPHOCTD MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
00001IEeHNI;
— TPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATH IPEATIOIOKEHUS O €To
Pa3BUTHU B HOBBIX yCJIOBHUSX.
Pabota ¢ nuadopmarueii:
— BBIABJIATH HEJOCTATOUYHOCTh M U30BITOYHOCTh MH(OPMAINH, JAHHBIX, HEOOXOAUMBIX JJIs
pelLIeHMs 3a1auH,;
— BBIOMpATh, aHAIU3UPOBATh, CUCTEMATU3HUPOBATh U MHTEPIIPETUPOBATh UH(OPMALIHIO
pa3INYHBIX BUAOB U (OPM MPEICTABICHHUS;
— BBIOMpaTh hopMy mpeacTaBieHust UH(GOPMAIMY U HIUTIOCTPUPOBATH PEIIaeMble 3a1a4l
cXeMaMH, ArarpaMMamMu, HHOU TpauKoi 1 UX KOMOMHAIMSIMH;
— OLCHHUBATh HAIEKHOCTh MH(POPMALIUU TI0 KPUTEPUSM, MPEATIOKECHHBIM YUUTEIIEM UITH
c(OpMYIHPOBAHHBIM CAMOCTOSTEIIBHO.

2) YHuBepcalbHble KOMMYHHUKATHBHBIC ICHCTBUSI 00ECIICEYNBAIOT CHOPMHUPOBAHHOCTh
COLIMAJIBHBIX HABBIKOB 00YUYaIOLIUXCS.
Obwenue:
— BOCIIPUHUMATH U (OPMYITHPOBATH CYKJIECHHS B COOTBETCTBUU C YCIOBHSIMH U IEIISIMH
OO0IIeHuSs; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U ITMCbMEHHBIX
TEKCTax, 1aBaTh IMOSICHEHUS 110 X0y PEIICHHS 3a/1a4H, KOMMEHTHPOBATH MOJTYYCHHBIH
pe3yJbTar;
— B X0JIe 00CyXJIeHHs 3a]]aBaTh BOIPOCHI 10 CYIECTBY 00CYXk1aeMO TeMBbI, IPOOIEMBI,
pelaeMoil 3a1aun, BbICKa3bIBaTh UJIEH, HAallEJICHHbIC Ha MOMCK PEIIEHUs; CONIOCTABIISATh CBOU
CYXJIEHUS C CY)KIACHUSAMH JIPYTUX YYACTHUKOB Jiajiora, o0HapyKMBaTh pa3iIMyue U CXO/ICTBO
HO3ULIMHI; B KOPPEKTHOM (hopMme popMyTupoBaTh pa3HOIIIACUS, CBOM BO3PaKEHUS,
— MPEACTaBIATH PE3YJbTaThl PEIICHUS 33/1a4H, YKCIIEPUMEHTA, UCCIIEI0BAHNUS, IPOEKTA,
CaMOCTOSITENTLHO BEIOMPATh (hopMaT BBICTYIUICHHS ¢ YIETOM 3a/1a4 MTPE3CHTAIIUH U
0COOEHHOCTEHN ayJUTOPHH.
CoTpyIHUYECTBO:
— TIOHUMATH ¥ UCIIOJB30BaTh MPEUMYIIECTBA KOMAHTHOW M HHAMBHIyaIbHON paOOTHI U
peleHnH y4eOHbIX MaTeMaTHUECKUX 3aj1ay,
— TNPUHHUMATh 11eJIb COBMECTHOM JESTEIbHOCTH, INIAHUPOBATH OPTaHU3AIIUI0 COBMECTHOM
paboThl, pacnpenensaTh BUIbI padoT, JOroBapuBaThCs, 00CYkAaTh MPOLECC U Pe3yabTaT paboThl,
000011aTh MHEHUS HECKOJIBKUX JIFOJEH;
— y4acTBOBATH B IPYIIOBBIX opMax paboThl (00CYKIACHUS, 0OMEH MHEHUSIMH, MO3TOBBIC
HITYPMBI U JIp.);
— BBITIOJHATH CBOIO YacTh PabOTHI 1 KOOPIMHUPOBATH CBOU JICUCTBUS C APYTUMH YICHAMH
KOMAaH/IHI,
— OIICHMBATh Ka4eCTBO CBOETO BKJIAAa B OOIIMIA MPOAYKT 10 KPUTEPHUSIM, CHOPMYTUPOBAHHBIM
Y4aCTHUKaMH B3aUMOJICHCTBHSL.

3) YHuBepcalbHBIE PETYISTHBHBIC ICHCTBUS 00ecieunBaoT GopMHpOBaHHE
CMBICJIOBBIX YCTAaHOBOK U )KH3HEHHBIX HABBIKOB JIMYHOCTH.
CamMoopranu3anusi:
CaMOCTOSTENILHO COCTABJIATH TUIaH, aITOPUTM pellieHHs 3a1a4u (MM ero 4acTh), BHIOUPAThH
CHOCO0 pemIeHus ¢ y4€TOM UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BOBMOKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEIICHUH C YIETOM HOBOM MH(OpMAIIHH.



CaMOKOHTpPOJIb:
— BJAJETh CIOCOOAMU CaMOMPOBEPKH, CAMOKOHTPOJIS TIPOIECCca U Pe3ybTaTa PerIcHHs
MaTeMaTUYeCKOM 3a/1auHy,
— TPEIBUJETh TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MIPH PEIICHUU 33][a4H, BHOCHTD
KOPPEKTUBHI B ICITEILHOCTh HA OCHOBE HOBBIX 00CTOSTENILCTB, HAMIEHHBIX OIIUOOK,
BBISIBJICHHBIX TPYTHOCTEH;
— OILICHHUBATh COOTBETCTBUE pe3yibTaTa ACSITEIbHOCTH MOCTABICHHOM LIETH U YCIOBUSIM,
OOBSACHATH NPUYUHBI JOCTUKECHHS U HETOCTHXKEHUS 11eJId, HAXOAUTh OIIUOKY, AaBaTh OLEHKY
npUOOPETEHHOMY OIIBITY.
[MPEAMETHBIE PE3VJIbTATHI

OcBoenune yueOHOro Kypca «Anredpa» 9 kiace JOKHO 00eCednBaTh TOCTHKEHUE
CJIEZYIOIINX MPEAMETHBIX 00pa30BaTEeIbHBIX PE3YJIbTATOB:
Yucina v BBIYACICHUS
CpaBHUBATH U YIOPAIOUMBATH PAllMOHAIBHBIE H UPPALIMOHAIIbHBIE YUCIIA.

BoinonusaTe apudmernyeckue AeUCTBUS C palliOHATIBHBIME YUCIIaMHU, COYETasi YCTHBIC U
MUCHbMEHHBIEC TPUEMBI, BBITIOIHATH BHIUMCICHUS C UPPALMOHATBHBIMU YHCIIAMHU.

HaxonuTs 3HaueHus CTENeHe| ¢ eNbIMU MOKa3aTeNIMU U KOPHEH; BBIUUCIIATH 3HAUCHUS
YHUCJIOBBIX BBIPAXKCHHM.

OKpyTJISITh IEHCTBUTEIILHBIC YUCIIA, BBIMTOIHSITH IIPUKUAKY PE3yIbTaTa BEIYUCICHHM,
OIICHKY YHCJIOBBIX BBIPAKCHHIA.
VYpaBHEHMS 1 HEPABEHCTBA

PemaTh nuHeiiHbIe U KBaJpaTHBIC YPABHEHUS], YPaBHEHUS, CBOIALINECS K HUM,
npocTeime ApoOHO-paliOHAFHBIE YPABHEHUS.

Pemathb cucteMbl IBYX TUHEHHBIX YPaBHEHUN C ABYMS MIEPEMEHHBIMHU U CUCTEMBI JBYX
YpaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHUE HE SIBISIETCS JTMHEHHBIM.

Pematb TekcToBbIe 3a1a4M anreOpandeckuM CIocOOOM € TIOMOIIbIO COCTaBICHHS
YPaBHEHHSI T CHCTEMBI JIBYX YPABHEHUU C JIBYMs IEPEMCHHBIMH.
IIpoBOINTE MPOCTEMNIINE UCCIIETOBAHNS YPABHEHNUH U CUCTEM YPABHEHUH, B TOM YHUCJIE C
NpUMEHEHHEM rpa)MuecKuX MpeICTaBICHUi (YCTaHABINBATD, IMEET JIM yPaBHEHHE WU
CHCTeMa YpaBHEHHI PEIICHHs, €CJIM UMEET, TO CKOJIBKO, U TIp.).

Pematp nuHeiiHbIe HEPaBEHCTBA, KBaIpaTHBIE HEPABEHCTBA,; N300pakaTh pelIeHre
HEPABEHCTB Ha YHCIIOBOW MPSIMOM, 3aMMCBHIBATH PEIICHUE C TIOMOIIBI0 CHMBOJIOB.
Pemath cucTeMbl TMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIINE KBAIPATHOE
HEPAaBEHCTBO; N300pa)kaTh PEIICHNE CUCTEMbl HEPABEHCTB Ha YHCJIOBOM MPSIMOH, 3aITUCHIBATh
pelIeHNe ¢ TOMOIIbIO CUMBOJIOB.
Hcnonp30BaTh HEpaBEHCTBA NPU PEIICHUHN PA3IMUHBIX 3a/1a4.
DyHKIMHU

Pacrnio3HaBaTh GyHKIIMU H3Y4EHHBIX BUIOB. [I0Ka3bIBaTh CXEMaTHYECKH PACIIOIOKEHUE
Ha KOOPJIMHATHOM TUTOCKOCTH rpadukoB GpyHkuui Buna: Yy = kx, y = kx + b, y = k/x, y=a x2 + b x
+ccy=Xx, y=\/x, y = | x | B 3aBUCHUMOCTH OT 3Ha4eHUN KOA((DUIIMEHTOB;OMUCHIBATh CBONWCTBA
¢byukuii. CTpouTh U M300paxaTh CXeMaTHUECKU TpadUKu KBAAPATUIHBIX
(GYHKIIMI, OMUCHIBATH CBOMCTBA KBAAPATUIHBIX (PYHKIIHIA MO UX TpaduKaM.

PacrnioznaBath kBapaTHuHy0 QPYHKIHIO MO (opMyJie, IPUBOAUTH IPUMEPDI
KBaJIPAaTHYHBIX (DYHKITUH U3 peaTbHOM KU3HU, PU3NKH, TCOMETPHH.
ApudmeTrnueckast U reoMeTpUYECcKasi Iporpeccuu



Pacnio3HaBaTh apupMeTHYECKYIO U T€OMETPUYECKYIO IPOrPECCUU MPH Pa3HBIX CIIOCOOAX
3a/1aHMUsL. BBINOAHATH BEIYUCIEHHS C UCTIONIb30BaHUEM (hOpMYJI N-TO YiieHa
apu(METHUECKOM U TEOMETPUUYECKON POTPECCHil, CyMMBI ITEPBBIX N YICHOB.

N300pakaTh WiIeHBI MOCIEI0BATEIHPHOCTA TOYKAMH Ha KOOPIMHATHOM IIOCKOCTH.

Pemate 3amauu, CBA3aHHBIE C YUCIOBBIMU I1OCIEA0BATEIBHOCTAMH, B TOM YHUCIIE 3a1a4U

U3 peabHOM KHU3HU (C UCIIOIBb30BAHUEM KAIIbKYISATOPA, HHU(POBBIX TEXHOIOTHIA).

CornacHo yueOHOMY TuiaHy B 7—9 Kitaccax u3ydaetcs yueOHbIi Kype «I'eoMeTpusi», KOTOPBIi
BKJTIOYAET CJICAYIOIINE OCHOBHBIE pa3ieibl cojepkanus: «['eomerpruueckue Qurypsl U ux
cBOMCTBa», «M3MepeHne reOMeTPUUECKIX BEITHYMHY, a TaKkKe «J{ekapToBbl KOOPAUHATHI HA
IUIOCKOCTH», «BekToper», «/[Bmkenus miockoctu» u «IIpeodpasoBanus mogo0us».

VY4eOHbIH m1aH MpeaycMaTpUBaeT U3y4eHHe TeOMETPUHU Ha 0a30BOM YpOBHE, UCXO/IS U3 HE
MeHee 68 ydeOHBIX 4acoB B yueOHOM TOAy, BCETO 3a Tpu roja o0ydeHus — He MeHee 204 gacos.

COIAEP) KAHUE YYEBHOI'O KYPCA "TEOMETPUS"

7 KJIACC

HavanbHble noHsTHua reomeTpun. Touka, mpsimasi, OTPE30K, Jiyd. YToia. Buel yrios.
Beprukansabie 1 cMexHbIE YTl bruccekTpuca yria. Jlomanasi, MHOTOYTOJTbHUK.
[TapaniensHOCTh ¥ MEPIEHAUKYISIPHOCTH MPSIMBIX.

Cummerpudanbie Gurypbl. OCHOBHBIC CBOMCTBA OCEBOM cMMMeETpHH. [IpuMepbl cHMMeETpHH B
OKpYXaIoIlEeM MUpE.

OCHOBHBIE IOCTPOEHUS C TOMOILBIO IIUPKYJIS U IMHEHKH. TpeyronbHUK. BoicoTa, MenuaHa,
OuccekTpuca, uX CBOMCTBA.

PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUHN TpeyroibHUKH. HepaBeHCTBO TpeyroibHUKA.

CBolicTBa U MPU3HAKU PaBHOOEIPEHHOTO TpeyroibHuKa. [Ipu3Haku paBeHCTBA TPEYTOILHUKOB.
CBoiicTBa M IPU3HAKU MapauIeNIbHbIX NpAMbIX. CymMMa yrioB TpeyrojbHUKa. BHeHuE yrisl
TPEYTOJIbHUKA.

[IpssMoyTobHBIN TPEyrobHUK. CBOMCTBO MEIUAHBI IPSIMOYTOJILHOTO TPEYTOJIBHHKA,
MpoBEeAEHHON K TUnoTenyse. [Ipu3Haku paBeHCTBA TPSIMOYTOJIBHBIX TPEYTOJILHUKOB.
[TpssMOyTONBHBII TPEyrodbHUK C yriaom B 30°.

HepaBeHcTBa B reoMeTpUH: HEPABEHCTBO TPEYTOJIbHHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa 0 OOJIbIIEeM yIiie u OOJbIIeH CTOpOHE TpeyrolbHuKa. [lepneHauKynsap 1 HakKIOHHAas.
I'eomeTpuueckoe mecTo Touek. brccekTpuca yria U cepeJMHHBIN NEePHEHANKYIISP K OTPE3KY KaK
reOMETPUUECKHE MECTA TOYEK.

OKpyXHOCTh M KPYT, XOpJla U TUaMETP, UX CBOMCTBA. B3auMHOE pacmnookeHne OKpyKHOCTH U
npsimoii. KacarenpHas u cexymias K OoKpy>XHOCcTU. OKpy>KHOCTb, BIIHCaHHAas B yroj. Brimcannas
Y OTIMCaHHAasi OKPY>KHOCTH TPEYTOJbHUKA.

8 KJIACC

UYetpipéxyronbHuku. [lapamienorpammM, ero npu3Hakyu U cBOMCTBa. YacTHbIE Ciiydan
napajuieIorpaMMoB (IPSIMOYTOJIBHUK, POMO, KBaJpaT), MX MPU3HAKU U cBolicTBa. Tparmenus,
paBHOOOKas Tparienus, e€ CBONCTBA U Mpu3Haku. [IpsiMoyroibHas Tpamnemus.

Meroa ynBoenusi Meauansl. Llentpansnas cummetpust. Teopema daneca u Teopema o
MIPOTIOPITMOHAIBHBIX OTPE3KaX.

Cpennue TMHUHM TpEyTroJbHUKA U Tpanenuu. LleHTp macc TpeyroapHuKa.

[TogoGue TpeyronbHUKOB, KO3 duimeHT moaobus. [Ipu3Haku mogo0us TpEyroIbHIUKOB.
[IpumeneHue mogo0ust MPU PEIICHUH MPAKTHYECKUX 3a1ad.



CroiicTBa Tonaaei reomeTpuiaeckux Guryp. @opmysisl 17s TUIOMATN TPEYTOJbHHKA,
napajienorpaMma, pom6a u tpaneruu. OTHOIIEHHE TUIOIMAAeH Mo00HBIX GUryp.
Brruncnenue miomianeii TpeyroJibHUKOB M MHOTOYTOJIbHUKOB Ha KJIeTYaToi Oymare.
Teopema [Iudaropa. I[lpumenenne Teopemst [Tudaropa npu pemeHun NpaKTHYECKUX 3a/ad.
CuHyc, KOCHHYC, TAHT'€HC OCTPOT0 YIJla IPSMOYTOJbHOTO TpeyrojibHuka. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. Tpuronomerpuieckue Gpyakmuu yrios B 30°, 45° u 60°.
BrincaHHbIe 1 IEHTpaIbHBIE YIJIbI, YTOJ MEXKIY KacaTelIbHON U XOPIOU. YTIIbI MEXAY XOpIaMu
U CEKyIIMMU. BrincaHHble U ONMCaHHbIC YETHIPEXYTOJIbHUKH. B3auMHOE paciosokeHue aByx
okpyxHocTtel. Kacanue okpyxHocTeld. O0mue KkacaTeabHbIe K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Taurenc yrios oT 0 1o 180°. OcHOBHOE TPUTOHOMETPUIECKOE TOKIACCTBO.
DopMyJIbl IPUBEICHUS.

Pewenne tpeyronbHUKOB. TeopeMa KOCHHYCOB ¥ TEOpEMa CHHYCOB. PelieHue npakTuyecKux
3aJa4 ¢ UCII0JIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

ITpeoOpaszoBanue nonodus. Ilogobre cOOTBETCTBEHHBIX IEMEHTOB.

Teopema 0 pou3BEIEHUU OTPE3KOB XOPJI, TEOPEMBI O IIPOU3BENECHNUN OTPEZKOB CEKYILHUX,
TeopeMa O KBaJpaTe KacaTeJIbHOMU.

Bekrop, anuHa (MOys1b) BEKTOpPa, COHAIPABICHHBIC BEKTOPBI, IPOTUBOIIOJI0KHO HAIPaBIICHHBIC
BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIMH HAJl BEKTOPAMU.
Pasnoxxenue BekTopa 1o 1ByM HEKOJUIMHEapHbIM BekTopaM. KoopaunaTe! BekTopa. CkanspHoe
IIPOU3BE/ICHNE BEKTOPOB, IPUMEHEHUE /ISl HAXOKACHUSI IJIUH U YTJIOB.

JlexapTOBBI KOOPAMHATEI HA IUIOCKOCTH. Y PaBHEHUS NPSMOM U OKPYKHOCTH B KOOpJMHATAX,
IIEPECEYCHUE OKPYKHOCTEN U NPSIMBIX. MeTOl KOOPAUHAT U €r0 IPUMEHEHUE.

ITpaBriibHBIE MHOTOYTOJIBHUKH. [IMHA OKpyKHOCTH. ['pagycHas n paguaHHas Mepa yria,
BBIUMCJICHNE JUIMH QYT OKpyKHOCTe!. [lnomanpe kpyra, cekropa, cermMmeHTa.

JIBM)KEHHS TJIOCKOCTU M BHYTPEHHUE CUMMETpHU QuUryp (31eMeHTapHbIe PEICTABICHUS).
[TapamtensHeblil nepeHoc. 1loBopor.

NNJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATbBI

OcBoenue yueOHOTro Kypca «['eomeTpus» 10JKHO 00ecTieunBaTh JOCTHXKEHNE HA YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHus CIEIYIOMUX JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX
00pa30BaTeNIbHBIX PE3yIbTaTOB!

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS MPOrpaMMBbl yueOHOro Kypcea «I'eomeTpusi»
XapaKTEepU3YIOTCS:

IIaTproTHYeckoe BOCIMTAHUE!

IIPOSIBJICHUEM MHTEpeca K IPOLUIOMY M HACTOSIIEMY POCCHMCKON MaTEMaTUKH, LIEHHOCTHBIM
OTHOILIEHUEM K JIOCTHKEHUSIM POCCUMCKUX MAaTEMaTUKOB U POCCUHCKOM MaTeMaTHYECKON
IIKOJIBI, K HCIIOJIb30BAHUIO 3TUX JOCTHKEHHUM B IPYrHX HayKaX W MPHUKIAIHBIX cepax.
I'paknaHcKoe U JyXOBHO-HPaBCTBEHHOE BOCIINTAHME!

TOTOBHOCTBIO K BBITIOJHEHHUIO 0053aHHOCTEH IpakIaHHMHA U pealn3alliy ero mnpas,
NpEeCTaBICHUEM O MaTeMaTHUECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3IIMUHBIX CTPYKTYP,
SIBJICHUH, TIPOLIEAYP rPaIaHCKOTO 0011ecTBa (BEIOOPHI, OIIPOCHI U TIP.); TOTOBHOCTBIO K
00CYKIEHUIO ATHUECKUX MPOOIIEM, CBI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JTOCTHKEHUN
HayKH, OCO3HAaHUEM BaKHOCTH MOPAIBHO-3THYECKUX IIPHUHIIAIIOB B I€ATEIBHOCTH YYEHOTO.
TpynoBoe BocnnuTanue:



YCTAaHOBKOM Ha aKTMBHOE Y4aCTHE B PEIICHUH NMPAKTUYECKUX 3a7a4 MAaTEMATUYECKOU
HATPaBIEHHOCTH, OCO3HAHHWEM BAYKHOCTH MAaTEeMAaTUYECKOTO 00pa30BaHUs HA MPOTSHKEHUN BCel
YKU3HU IS YCTICITHOW MTPo(ecCHOHANBHOM NeITeIbHOCTH M PA3BUTHEM HEOOXOIUMBIX YMEHUH;
OCO3HAHHBIM BBIOOPOM U TOCTPOCHUEM WHIANBUAYATBHON TPACKTOPHH 00pa30BaHUS U
JKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.
JcTeTHYeCKoe BOCIIUTAHUE!

CIOCOOHOCTBIO K SMOIIMOHATBHOMY U ACTETUYECKOMY BOCIPUATHIO MATEMAaTHUYECKHX 00BEKTOB,
3a/1a4, peleHUM, PacCCyKACHUI; YMEHHUIO BUJIETh MATEMaTHUYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE.

LeHHOCTH HAYYHOT0 MO3HAHMA:

OpHUEHTAIINEH B IEATEIHPHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEACTABICHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIIOBEKA, IPUPOIBI U OOIIECTBA, TOHUMAHUEM
MaTeMaTHYECKON HAYKH KaK Cepbl UeTOBEUECKOM IeATEIHbHOCTH, ITANIOB €€ Pa3BUTHUS U
3HAYUMOCTH JUIsl pa3BUTHS LMBUIA3ALUY,

OBJIQJICHUEM SI3bIKOM MAaT€MAaTUKU U MAaTEMaTUYECKON KYJIbTYpOM KaK CpEeICTBOM MO3HAHUS
MUpa,

OBJIQJICHHEM MPOCTEHIIMMU HAaBBIKAMH MCCIIEIOBATEIBCKON AEATEIBHOCTH.

du3nveckoe BOCNUTaAHUE, (POPMHUPOBAHUE KYJIbTYPbI 310POBbSI H SMOLMOHAJIBHOTO
0J1aronoJIy4us:

TOTOBHOCTBIO MIPUMEHSITH MAaTEMATUUECKUE 3HAHUSI B UHTEPECAX CBOETO 3/J0POBbS, BEICHHUS
3I0pOBOT0 00pa3a )u3HH (310pOBOE MUTAHKE, COATAHCHPOBAHHBINA PEKUM 3aHATHN M OT/IHIXA,
peryssipHas Gpu3nyecKas akTHBHOCTB);

c(hOpMUPOBAHHOCTHIO HaBbIKa pe(hICKCUH, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO ke
1paBa APyroro 4ejaoBeKa.

JK0JI0ru4ecKoe BOCIIUTAHME:

OpHUEHTAaIlMel Ha MPUMEHEHNE MaTeMaTUYECKUX 3HAHUH JIJIS peleHus 3a/1a4 B 00J1acTH
COXPAHHOCTH OKPYXKaIOIIeH Cpeibl, TUNTAHUPOBAHUSI TIOCTYITKOB U OIEHKH X BO3MOXKHBIX
MOCJIEACTBUM JJISI OKPYKAIOIIEH CPEJIbI;

OCO3HAHHUEM TJIO0ATBHOTO XapaKTepa IKOJIOTHIECKUX MPOOJIEM U IMyTel UX perieHusl.
JInuHOCTHBIE Pe3yJbTaThl, 00eceYuBAIOLINe AANTALNI0 00y4aI0IIEerocs K
U3MEHSIIOIUMCS YCJIOBUAM COMAJIbHONW M IPUPOIHO Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSM B YCIOBUAX HEONPEAEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTHU Y€pe3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YUCIIE YMEHUE YUUTHCS y IPYTUX
JI0JIeH, MpHOOpeTaTh B COBMECTHOM 1€ATEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETCHIIMH
W30TIbITA APYTHX;

HE0OXOAMMOCTHIO B (DOPMUPOBAHUHU HOBBIX 3HAHUM, B TOM YHUCJIE (POPMYIUPOBATH UJIEH,
MOHSITHUS, TUTIOTE3BI 00 0O0BEKTAX U SBJICHUSAX, B TOM YUCJIC paHee He U3BECTHBIX, OCO3HABATH
JneUIUTH COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHUE;
CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCTIPUHUMAThH CTPECCOBYIO CUTYAIIMIO KaK
BBI30B, TPEOYIOIIUI KOHTPMED, KOPPEKTUPOBATH IPUHIUMAEMbIE PEIICHHS U JCHCTBUS,
dbopMyIIMpOBATh U OLICHUBATH PUCKHU U MOCIEICTBUS, GOPMUPOBATH OTIBIT.
METANPEIMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHbIC PE3yIbTaThl OCBOSHUS ITPOTpaMMBbl yueOHOTO Kypca «I eoMeTpusi»
XapaKTEepU3YIOTCS OBIIAJCHUEM VHUBEPCANbHLIMU ROZHABAMETbHBIMU OCliCMBUIMU,
VHUBEPCAIbHBIMU KOMMYHUKAMUBHBIMU OCLiCEUAMU U

VHUBEPCAIbHBIMU PEZYTIAMUBGHBIMU OCLICTNBUIMU.



1) Vhusepcanvhvle noznasamenwvhuie oeiicmsus obecneyusaom Gopmuposarue 6a306vix
KOSHUMUBHBIX npoyeccos ooyyarowuxcs (0c0eHUe Memo008 NOZHAHUS OKPYICAIOWEe20 MUpa,
NPUMEHEeHUe 102UYeCKUX, UCCTIe008AMEeNbCKUX ONEpayull, yMeHul pabomams ¢ uH@opmayuetl).
Ba3oBble jornyeckue aeiicTBHUS
BBISBJISITh M XapaKTePU30BaTh CYIIICCTBCHHBIE MPU3HAKH MATEMAaTUICCKIX O0BEKTOB, MIOHSATHUH,
OTHOIICHUN MEX1y MOHATUSAMU; (HOPMYIHPOBATH ONPEICICHUS TOHATHH; YCTaHABINBATD
CYILLIECTBEHHBIN MPHU3HAK KJIAaCCU(PUKAIMU, OCHOBAHUS 17151 000OICHHS U CPAaBHEHUSI, KPUTEPUH
MPOBOAMMOIO aHAJIN3A,
BOCIPUHUMATh, OPMYIUPOBATH U MPE0OPA30BBIBATH CYKICHUS: YyTBEPIUTEIbHbIC U
OTpUIATENIbHbIC, AMHIUYHBIC, YACTHBIC U OOIIUE; YCIOBHEIC,
BBISBJISITH MATEMaTHIECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTHBOPEYHS B (paKTax, JaHHBIX,
HAOJIOJICHUSX U YTBEPKACHUSIX; TIPEIaraTh KPUTSPUU JIJIsl BBISIBIICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUN;

JIeJ1aTh BBIBOJIBI C UCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U UHAYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIFOUEHUH 0 aHAJIOTHH;
pa3bupaTh JOKA3aTEIbCTBA MATEMATUIECKUX YTBEPXKACHH (MIPSIMbIE U OT IPOTHUBHOIO),
MIPOBOJUTH CAMOCTOSTEIHLHO HECIOKHBIE I0Ka3aTeIhCTBA MATEMAaTHYECKUX (DaKTOB,
BBICTPAUBATh ApPTyMEHTAIUIO, IPUBOIUTH PUMEPHI H KOHTPIIPUMEPHI; 000CHOBHIBATH
COOCTBEHHBIE PacCykIECHNUS;
BBIOMpATh CIIOCO0 perieHus yueOHO 3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHUS,
BBIOMpATh HANOOJIEE MOIXOMAIINN ¢ yYETOM CAMOCTOSTEIILHO BBIACICHHBIX KPUTCPHUCB).
Ba3oBble uccienoBarebckme 1eidCTBUS:
HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATENbCKIII HHCTPYMEHT MO3HAHUS; POPMYITUPOBATH
BONPOCHI, GUKCUPYIOLIUE TPOTUBOPEUHE, TPOOIIEMY, CAMOCTOSATEIBHO YCTaHABINBATH HICKOMOE
U 1aHHO€, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UINIO, MHEHHE;
MPOBOAUTH [0 CAMOCTOSTEILHO COCTABIIEHHOMY TUIaHY HECJIOKHBIM SKCIIEPUMEHT, HEOOJIbIIIOEe
UCCIIEIOBAaHKE IO YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00beKTa, 3aBUCIMOCTEN
00BEKTOB MEX Ty COOOM;
CaMOCTOSITENILHO (DOPMYIIMPOBATH 0O0OIIICHNS ¥ BBIBOJIBI IO PE3YJIbTaTaM MPOBEIEHHOTO
HaOJIOICHUS, HCCIIEIOBAHUS, OI[CHUBATH JIOCTOBEPHOCTD TIOJIYYECHHBIX PE3yJIbTaTOB, BEIBOJIOB U
0000111eHnH;
MIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIABUTATH MPEIONIOKEHUS O €T0
pPa3BUTUU B HOBBIX YCIOBHUSX.
Padora ¢ nndopmanmei:
BBISBJISITh HEJIOCTATOYHOCTH W N30BITOYHOCTH HH(POPMAITUH, TAHHBIX, HEOOXOIUMBIX IS
pelIeHus 3a/1a4u;
BBIOMpATh, aHAJTM3UPOBATh, CUCTEMATH3UPOBATH M HHTEPIPETUPOBATH HHPOPMAITUIO PAITHIHBIX
BUJIOB U (DOPM TIpe/ICTaBICHMUS,
BBIOUpATH (OpMY MpeCTaBICHISI HHPOPMAIH U WILTIOCTPUPOBATH pelllaeMble 3a7aun
CXeMaMH, AuarpaMMaMH, HHOU rpaduKoil U MX KOMOMHAIIMSIMH;
OIICHUBATh HAJEKHOCTh MH(POPMAIINH 110 KPUTEPHUSIM, IPEATIOKEHHBIM YIUTEIEM HITH
c(hOopMyIHPOBAHHBIM CAMOCTOSITEIBHO.
2) Vhusepcanvhvle KOMMYHUKAMUGHbLE 0elicmausi 00ecneuusaiom cqhopmupoeanHoCmsy
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.
Oo0wmenue:



BOCIIPUHUMATH U (DOPMYITHUPOBATH CYXKIACHUS B COOTBETCTBHHU C YCIOBUSIMH U EJISIMU OOILICHHS;
SICHO, TOYHO, TPaMOTHO BBIPAXaTh CBOIO TOYKY 3PEHUs B YCTHBIX M MMMCbMEHHBIX TEKCTaX,
JIaBaTh MOSCHEHUS 110 X0y PELICHHUs 3a7aui, KOMMEHTHPOBATh ITOJYUYECHHBIN pe3yJbTarT;

B X0/1¢ 00CY/ICHUS 3a/1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYKAaeMOM TEMBbI, IPOOIIEMB,
pelaeMoii 3a1a4n, BbICKa3bIBaTh UJICH, HAIIEJICHHbIE Ha MIOMCK PEIICHUS; CONIOCTABIATH CBOU
CYXJICHUS C CY)KICHUSMU IPYTUX YYaCTHUKOB JHaiora, 00HApyKUBATh Pa3IMIUe U CXOJICTBO
TIO3HIINHI; B KOPPEKTHOH (hopme PopMyTUpOBaTh pa3HOTIIACHS, CBOM BO3PAXKEHHUS;
NPEJCTABIATh PE3YJIbTAThI PEIICHHS 33]1auH, SKCIIEPUMEHTA, UCCIICIOBAHNUs, IIPOCKTA,
CaMOCTOSITEIILHO BEIOMPATh (hopMaT BBICTYIUICHHS ¢ YIETOM 3a/1a4 TPE3CHTAIUH U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHnuecTBO:

MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW U HHIUBUAYAJIbHON paObOThI U
peleHny y9eOHbIX MaTeMaTHUECKUX 3a/1ad,

NPUHUMATD 11€JIb COBMECTHOH JIeATEIIbHOCTH, TUTAHUPOBATh OPTraHU3AIMI0 COBMECTHON pabOTHI,
pacrpenensaTh BUabl paboT, JOrOBapUBaThLCS, 00CYXKIATh POIIECC U PE3yIbTaT PadOTHI;
0000111aTh MHEHHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBATH B IPYMIIOBBIX opMax paboThl (00CYKICHUS, 0OMEH MHEHUSIMH, MO3TOBBIC
HITYPMBI U JIp.);

BBITIOJIHATH CBOIO YaCTh pabOTHI M KOOPAUHUPOBATH CBOM JICHCTBHUS C IPYTUMHU WICHAMHU
KOMAaH/IBI,

OILICHMBATh KAYECTBO CBOETO BKJIAJ(a B OOLIHIA IPOAYKT 110 KPUTEPUSIM, CHOPMYITNPOBAHHBIM
YYaCTHUKAMH B3aUMOJICHCTBHSI.

3) Vuusepcanvuvie pezyrisamusnsie oelicmsus obecnewusarom Gopmuposanue cCmvlClo8blx
YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranu3amnus:

CaMOCTOSITENILHO COCTABIISITh IUIaH, aITOPUTM pPeIlieHHs 3a1a4u (MM €ro 4acTh), BRIOUPATh
CHOCO0 pemIeHus ¢ y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BOBMOKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEUICHUHN C YIETOM HOBOM MH(OPMAITHH.
CaMOKOHTPOJIb:

BJIAJIETh CITIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJIS IIPOIIecca M Pe3yIbTaTa PelIeHus
MaTeMaTHYeCKOH 3a/1auu,;

NpEeIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEIICHUH 3a/1a4l, BHOCUTD
KOPPEKTHBBI B JIeATEIbHOCTh HA OCHOBE HOBBIX 00CTOSITEIbCTB, HAWJEHHBIX OLINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBHE PE3yJIbTaTa JeSITEILHOCTH ITOCTABICHHOM 1ENN M YCIIOBHSIM,
OOBSICHATH TIPUYHMHBI JOCTHKEHUS MITH HE JIOCTHKSHHUS 1eJTH, HAXOAUTh OIHOKY, JaBaTh OLEHKY
pUOOPETEHHOMY OIIBITY.

MNPEJIMETHBIE PE3YJIbTATHI

OcBoenne yueOHOTO Kypca «['eomeTpus» Ha YpoBHE OCHOBHOTO OOIIIETO 00pa3oBaHus JOIKHO
o0ecreynBaTh JOCTHKEHHE CIEIYIONUX NPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

7 KJIACC

Pacnio3HaBathk M3y4eHHbIE T€OMETPHUECKUE (PUTYPHI, ONIPEEIIATh UX B3AUMHOE PacloIoKeHHE,
n300pakaTh TeOMETpUIECKHE (PUTYPHI; BHIIOIHATH YEPTEXKH MO YCIOBHIO 33a1a9u. M3MepsTh
JMHEWHBIC ¥ YTJIOBbIC BETMYUHBI. Pemars 3aaun Ha BEIYUCIICHHUE UTHH OTPE3KOB U BEIMYHH
YTJIOB.



Jlenate TpyOyt0 OLIEHKY JIMHEWHBIX U YIJIOBBIX BEJIMUMH MPEIMETOB B pEasIbHOM KU3HH,
pa3MepoB MPHUPOJAHBIX 00BEKTOB. Paznuuars pazMepsl 3TUX OOBEKTOB 0 MOPSIAKY BETHYHUHBI.
CTpouTh 4epTexu K reOMETPUUECKUM 3aja4aMm.

[Tonp30BaTbCs NpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIB30BATh IPU3HAKUA U CBOMCTBA
paBHOOCIPEHHBIX TPEYTOJIBHUKOB MPHU PEIICHUH 3a]1a4.
[IpoBOUTH JTOTMUECKHUE PACCYKACHHS C HCIOJIb30BAHUEM T'€OMETPUUECKUX TEOPEM.
[Tonb30BaThCs NpU3HAKAMU PABEHCTBA MPSMOYTOIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM MEIUAHBI,
MIPOBEAEHHON K TUIIOTEHY3€ IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUU T€OMETPUUECKUX
3ajad.
OrnpenensTs NapaiieIbHOCTh MPSIMBIX ¢ MOMOIIIBIO YTIIOB, KOTOPbIE 00pa3yeT ¢ HUMH CEKYIIasl.
OrnpenensTs NapajyieIbHOCTb MPSMBIX C OMOIIbIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM
IIPSIMOM 10 TOYEK APYTrOM IPSIMOM.

Pemiate 3a1aun Ha kierTyaToi Oymare.
[TpoBOAUTDH BHIYKMCIECHUS U HAXOIUThH YUCIIOBbIC U OyKBEHHBIE 3HAUEHUS YTJIOB B
F€OMETPUUYECKHUX 33/1a4ax C UCIOJb30BAaHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U
MHOTOYT'OJIbHUKOB, CBOWCTB yIJIOB, 00Pa30BaHHBIX MPHU MEPECEUCHUH IBYX MapauIeNbHBIX
NpsIMBIX CeKyllel. PemaTe nmpakTuueckue 3aa4yu Ha HaX0XIEHHUE YIJIOB.
Bnaners noHsiTHeM reOMETPUUECKOr0 MECTa TOYECK. Y METh ONPEACIATh OMCCEKTPUCY yTia h
CEpPEIMHHBIN NEPNEHAUKYJIIAP K OTPE3KY KaK FT€OMETPUUECKHUE MECTA TOUEK.
DopmMyIHPOBaTh ONPEACICHUS OKPYKHOCTH U KPYTra, XOp/Ibl U JUAMETPA OKPYKHOCTH,
MOJIb30BAThCS UX CBOMCTBAMH. Y METh IPUMEHATH 3TU CBOMCTBA MPU PELICHUH 3a/1a4.
BnageTs noHsATHEM OMMCAaHHOM OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh HaXOJIUTh €€ LEHTP.
[Tonb3oBaTbes (hakTamMu O TOM, YTO OUCCEKTPUCHI YTIIOB TPEYTOJIbHUKA MTEPECEKAIOTCS B OJTHOM
TOYKE, M O TOM, UTO CEPEIMHHBIE IEPIEHAUKYIIAPBI K CTOPOHAM TPEYTrOJIbHUKA NIEPECEKAIOTCS B
OJHOU TOYKE.
BrageTs noHsATHEM KacaTelbHON K OKPYKHOCTH, II0JIb30BAThCS TEOPEMOU O
MEPIECHINKYJISIPHOCTH KacaTebHOW U pajinyca, Mpo BEAEHHOTO K TOYKE KaCaHUS.
[Tonp30BaThCS MPOCTENIIMMU T€OMETPUYECKUMH HEPABEHCTBA MU, IOHUMATh UX MPAKTUYECKUI
CMBICI.

[IpoBOINUTH OCHOBHBIE TEOMETPUUECKHAE MOCTPOCHUS C TOMOLIBIO IIUPKYJIS U IMHEUKH.

8 KJIACC
Pacnio3HaBaTh OCHOBHBIE BU/IbI YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, I10JIb30BATHCS UX
CBOMCTBaMM IPU PELICHUU TEOMETPUYECKUX 3a1ay.
[TpuMeHSTH CBOICTBA TOYKH IEPECEUCHUS MEIMaH TPEYTrobHUKA (IICHTPa Macc) B PEIICHUH
3a7ad4.
Brnanets nonsiTuemM cpeaHeN JMHUM TPEYTOJIbHUKA U TPANEWH, IPUMEHATh UX CBOMCTBA MPH
pELICHNU TEOMETPUYECKUX 3aa4.

[Tonws3oBatbces Teopemoit daneca u TEOPEeMON 0 MPONOPLHOHAIBHBIX OTPE3KAX, IPUMEHITh UX
JUIS pELIEHUS] IPAKTUYECKUX 3a/1a4.
[TpuMeHsITh IPU3HAKY MTO00US TPEYTOJIHLHIUKOB B PEIICHIUH T€OMETPUIECKHIX 3a]1ad.
[Tone3oBatbes Teopemoii [Tudaropa nmns penieHus: reOMETPUIECKUX U TPAKTHUECKUX 3a/1a4.
CtpouTh MaTEMaTUYECKYIO MOJIENb B MPAKTUUECKHX 3a/layaxX, CaMOCTOSTENBHO JIeJaTh YEPTEXK U
Ha XOJAUTh COOTBETCTBYIOIINE JIJTUHBI.
Brnanets noHATHSIMU CHHYCA, KOCUHYCA U TAHT€HCA OCTPOTO yrjia IpsMOYTOJIbHOTO
TPEYTOJIbHUKA.
[Tonp30BaThCS ITUMHU MOHITUSA MU JIJTI PEIICHUS TPAKTUYECKUX 3a/1a4.



Beraucnsats (pa3amyHbIME CLIOCOOAMHM) TUIONIAAb TPEYTOJIBHUKA U IIJIOIIAIN MHOTOYTOJIbHBIX
¢uryp (monb3ysich, rae Heo0X0AUMO, KAIBKYISTOPOM).

[IpuMeHATH MOTyYCHHBIC YMEHUS B IPAKTHUECKHUX 3ajadax.

BrnaneTs MOHSATHSAME BIIMCAHHOTO M IICHTPAIBHOTO YIJIa, HCIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX
yrilax, yriax MexIy XOpAaMu (CEKYyIIMMU) U YIiIe MEeX/I1y KacaTelIbHOW U XOPIOH MPH PELUICHUH
reOMETPUYECKUX 3a/1a4.

Brianets moHsATHEM ONMMCAHHOTO YETHIPEXYTOJIbHUKA, TPUMEHSTH CBOMCTBA OMMCAHHOTO
YeTBIPEXYTOJIbHUKA [IPU PEIICHUN 33/1a4.

[IpuMeHsATh Moy4YeHHbIE 3HaHHUS Ha TPAKTUKE — CTPOUTH MaTeMaTH4eCKUe MOJIEIIH IS 3a/1a4
peabHOM KU3HU U TIPOBOJUTH COOTBETCTBYIOIIME BBIYUCIICHUS C IPUMEHEHUEM MTOI00HS U
TPUTOHOMETPHUH (IIOJB3YSACH, TJIE HEOOXOJUMO, KAIBKYISTOPOM).

9 KJIACC

3HaTh TPUTOHOMETPHYECKUE (DYHKIIMU OCTPBIX YIJIOB, HAXOAUTH C UX MIOMOILBIO Pa3InYHbIC
9JIEMEHTBI IIPSIMOYTOJIBHOTO TPEYTONbHHUKA (<pEeLICHHE PSIMOYTOJIBHBIX TPEYTOJIBHUKOBY).
HaxoauTp (¢ mOMOLIBIO KAJIBKYJISATOPA) AJTHHBI M YTIIbI U1l HETAOIMYHBIX 3HAUCHHUH.
[Tonb30BaTbest GopMyTaMy IPUBEICHHUS K OCHOBHBIM TPUTOHOMETPHUYECKHM TOXKIECTBOM IS
HaXO0XJICHHUsI COOTHOIICHUH MEXIY TPUTOHOMETPUICCKUMH BETHYHMHAMH.

Hcnonp30BaTh TEOPEMbI CHHYCOB M KOCHHYCOB JIJIsl HAXOXKICHUSI Pa3JIMUHBIX JJIEMEHTOB
TPEYroibHUKA («PELICHUE TPEYTrOIbHUKOBY), IPUMEHSITh UX MPU PEIICHUU FeOMETPUYCCKUX
3aj1ad.

Brnanets noHsTusME peoOpa3oBaHus MOI00US, COOTBETCTBEHHBIX 3JIEMEHTOB MOJJOOHBIX
dburyp.

[Tonb30BaTbest CBOiiCTBAaMH OA0OMS TIPOU3BOJIBHBIX (PUTYDP, YMETh BBIYHUCIIATH JUTUHBI H
HaXOJMTh YIJIbl Y MON00HBIX (uryp. [IpumMeHsTs cBOWCTBa MOAOOUS B IPAKTUYECKUX 331a4ax.
VYMeTh MPUBOIUTH MPUMEPHI MTOJAO0OHBIX (PUTYP B OKPYIKAFOIIEM MHPE.

[Tonb30BaThest TEOPEMaMU O MIPOU3BENECHUN OTPE3KOB XOP/I, O MPOU3BEICHUN OTPE3KOB
CEKYIHX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCsl BEKTOPAMH, TIOHUMATh UX TEOMETPUUCSCKHUN U (PU3NUECKHUIT CMBICI, TPUMEHSTh X
B PEIICHUU TEOMETPUUCSCKUX M HU3UUSCKHX 3a/1au.

[TpuMeHSTh CKaJISIpHOE MTPOM3BEICHUE BEKTOPOB ISl HAXOXKJICHUS JUTMH H YTJIOB.
[Tonb30BaThCst METOJJOM KOOPAWHAT HA TUIOCKOCTH, TPUMEHSTH €T0 B PEIICHUH T€OMETPHYECKUX
Y NIPaKTUYECKUX 33/1aY.

Branets MOHATUSAMH NPaBUIIBHOTO MHOTOYTOJBHUKA, JUTMHBI OKPY>KHOCTH, JJTHHBI IyTH
OKPYXHOCTHU M PaJMaHHON MEpHI yIiia, yMETh BBIYUCIISATH IUIOIAAb Kpyra U ero 4acTeu.
[IpuMEHATH MOMy4YEeHHbIC YMEHUS B IPAKTHUECKHX 3a1a4dax.

Haxoautek ocu (WU LEHTPBI) CHMMETPHH QUTYpP, TPUMEHSTH IBH)KESHHS TNIOCKOCTH B
MIPOCTEUIINX CITyYasiX.

[IpuMeHATh MOMy4YeHHBIC 3HAHKS Ha MPAKTUKE — CTPOUTH MAaTEMATHYECKUE MOJICIIH ISl 3214
peanbHOM )KU3HU U TIPOBOJIUTH COOTBETCTBYIOIIME BEIYUCIICHUS C IPHMEHEHUEM MTOI00HS U
TPUTOHOMETPUYECKUX (QYHKIUH (TONIB3YsICh, /1€ HEOOXOAMMO, KATBKYISITOPOM).

B 7—9 xiaccax usyuaetcst Kypc «BeposiTHOCTh M CTaTUCTHKA», B KOTOPBIN BXOAST pa3/eibl.
«IIpencraBiieHre JaHHBIX U OMUCATENbHAS CTATUCTHKA»; «BepoATHOCTH»; «JIE€MEHTHI
KOMOWHATOpHUKN»; «BBenenne B Teopuio rpados».

Ha usyuyenue ganHoro xkypca oTBoAUT 1 ydeOHBII Yac B HEIETIO B TCUEHHE KaXKI0TO To/1a
o0y4eHus, Bcero 102 yaeOHBIX vaca.



COAEPXAHUME YYEBHOI'O KYPCA "BEPOSTHOCTb U CTATUCTHUKA"™

7 KJIACC

[IpencraBieHne naHHBIX B BUJE TAOIUII, JUarpaMM, rpadukoB. 3anoIHeHUe TaOIul], YTCHUE U
HIOCTPOCHHE JAUArpaMM (CTOIOMKOBBIX (CTOJIOUYATHIX) U KPYroBbIX). UTeHue rpadukoB peaabHbIX
nporeccoB. M3pneuenue napopmMaluy U3 AMarpamMm 1 TalJIull, UCTIOJIb30BAaHHE U
WHTEPIIPETALNS JaHHBIX.

OmnucarenbHas CTAaTUCTUKA: CpeJHEE apu(METHUECKOe, MeIMaHa, pa3Max, HauloJiblIee 1
HalMEHbllIee 3Ha4eHus1 Habopa YMCIIOBbIX JaHHBIX. [IpuMeps! ciyuaiiHONH U3MEHUHMBOCTH.
CayyaiiHblii S5KcriepuMeHT (OIBIT) U CiTydaiiHoe coObITHE. BeposTHOCTh 1 yacToTa. Poib
MaJIOBEPOSATHBIX U IPAKTUUECKU JOCTOBEPHBIX COOBITHI B IIpUpoAae U B oOuiecTse. MoHera u
urpajabHasi KOCTb B TEOPUU BEPOSTHOCTEH.

['pad, BepmmHa, pedbpo. Crenens BepimHbl. Yncno pédep u cymMMapHas CTENEHb BEPIUH.
[MpencraBnenue o cBszHocTH rpada. Llenu u nukiel. [Tytu B rpadax. O6xon rpada (siinepos
nyth). [Ipencrasienne 06 opueHTHPOBaHHOM rpade. Pemenune 3a1a4 ¢ OMOIIBIO rpadoB.

8 KJIACC

[IpencraBieHne naHHBIX B BUJE TaOIuUL], JUarpaMM, rpa@ukoB. MHOKECTBO, 3JIEMEHT
MHOX€ECTBA, MOAMHOKeCTBO. Onepanuy Hajl MHOXKECTBaMH. 00bEAMHEHUE, [IepeceueHue,
nomnonHenre. CBOMCTBA onepalnuii HaJ MHOXKECTBAMU: IEPEMECTUTEIBLHOE, COUETATEIBHOE,
pacmpenenuTenbHoe, BKIIOYeHUs. Vcronp30BaHne rpaduuaeckoro mpecTaBIeHIs] MHOKECTB
JUISL OIUCAaHMsI pealibHbIX IIPOLIECCOB U SIBJICHUH, IIPY PELLIEHUH 3aa4.

W3mepenue pacceMBaHus NaHHbIX. J(ucnepcust U CTaHAAPTHOE OTKJIIOHEHHE YMCIIOBBIX HAOOPOB.
Juarpamma paccenBaHusl.

OneMeHTapHble COObITHS ciydaiiHOro onbiTa. CirydaiiHble cOObITHS. BeposTHOCTH COOBITHH.
OnbITh C paBHOBO3MOKHBIMU 3JI€EMEHTapHBIMU COOBITHAMU. CirydaiiHblil BBIOOpP. CBsI3b MEXKAY
MaJIOBEPOSITHBIMU U MIPAKTUUECKHU JIOCTOBEPHBIMU COOBITUSIMU B IIPUPO/IE, OOIIECTBE U HAYKe.
Jepeso. CBoiicTBa 1€pEeBbEB. €AMHCTBEHHOCTD ITYTH, CYIIECTBOBAHUE BUCSUYEH BEPILINHBI, CBS3b
MEX/1y YMCJIOM BepIUH U unuciaoM peédep. [IpaBuno ymHoxxeHus. Pemenue 3a1a4 ¢ moMoubio
rpados.

[TpoTuBonomnoxHeie coobITHs. {uarpamma Ditiepa. O0beIMHEHNE U IEpeceueHne COOBITHH.
HecoBmecTtHble coObiTus. DOpMyIa cloKeHusl BEpOATHOCTEN. Y ciloBHas BeposATHOCTD. [IpaBumiio
ymHOXeHus1. HezaBucumbie coobiTust. [lpencraBnenne skcepuMenTa B BUJIE JiepeBa. Pemenue
3a/1a4 Ha HaXO0XJIEHUE BEPOATHOCTEN € IO MOILBIO IEpeBa CIy4aliHOIO dKCIIEPUMEHTA,
auarpamm Juepa.

9 KJIACC

[IpencraBnenue JaHHBIX B BUJE TAOMUL, UarpaMM, rpaduKkoB, HHTepIpeTalus JaHHbIX. YTeHue
U TIOCTpOeHue TalJull, Juarpamm, rpaduKoB 1o peaabHbIM JaHHbBIM.

[TepectanoBku u axropuan. Coyetanus u unciio couetanuit. Tpeyronpuuk [lackans. Pemenue
3a/1a4 C UCIOJIb30BaHUEM KOMOMHATOPUKH.

['eomerpuueckas BeposaTHOCTh. CityyailHbIil BBIOOP TOUKU U3 (GUTypHl Ha IIIOCKOCTH, U3 OTpe3Ka
U U3 AYTH OKPY’KHOCTH.

Hcneitanue. Ycnex u Heynaya. Cepust uCIIBITaHUH /10 TiepBOro ycrnexa. Cepust UCIIBITAHUI
bepuynnu. BeposTHOCTH cOObITHI B cepuy nCTbITaHUN bepHymm.

CrnyualiHas BeIMYMHA U paclpe/iesieHne BeposaTHocTel. MaTemaTuyeckoe oxKuIaHnue u
mucnepcus. [lpuMepsl MaTeMaTHUECKOTO OKUAAHHS KaK TEOPETUUECKOTO CPETHETO 3HAUCHHUS
BEJIMYMHBI. MaTeMaTHuecKoe OKUAaHNE U AUCTIEPCHS CITydyalfHOW BETMUYMHBI «YHCIIO YCIIEXOB B
CepHUH UCIBITAHUMN bepHym».



[TonsiTe o 3akoHe OONBIIUX Yncel. MiaMepeHne BeposSTHOCTEH ¢ MOMOIIIBIO YacToT. Ponb 1
3HaUEHUE 3aKOHa OOJIBIINX YUCEI B IPUPOJIE U OOIIIECTBE.

HNJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATbBI

OcBoeHne y4eOHOTO npeaMeTa «BeposTHOCTh U CTaTHCTHKAY, KaK pa3zelia Kypca
"MatemaTHKHU" TOIKHO 00eCIeYnBaTh JOCTHKEHUE HA YPOBHE OCHOBHOTO 001IIero 00pa3oBaHus
CJIETyIOIIUX JIMYHOCTHBIX, METAPEAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB!
JIMYHOCTHBIE PE3YJIBTATBI

JInaHOCTHBIE pe3ybTaThl OCBOECHUS MPOTrpaMMBbl yueOHOTo npeamera «BeposTHOCTh 1
CTaTUCTUKA» XAPAKTEPHU3YHOTCH:

IlaTpuoTHyeckoe BOCIMTAHNE!

MPOSIBJICHUEM MHTEpeca K IPOLUIOMY M HACTOSIIIEMY POCCUIMCKON MaTEMATUKH, LIEHHOCTHBIM
OTHOUIEHUEM K JOCTUKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMAaTHYECKON
IIKOJIBI, K MCITOJIb30BAHUIO ATUX JIOCTHKEHHUH B IPYTUX HAyKaX W MPHUKIAIHBIX cepax.
I'paxkpanckoe ¥ 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHE!

TOTOBHOCTBIO K BBITIOJIHEHUIO 00sI3aHHOCTEHN Tpak/laHuHA U pean3alliy ero mpas,
MPEJICTABICHUEM O MATEMAaTHYECKUX OCHOBAX (P)YHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYP,
SIBJICHUH, TIPOLIEAYp rPpaxIaHCKOro odInecTBa (BHIOOPHI, OIPOCHI U TIp.);

TOTOBHOCTBIO K OOCYKICHHIO dTHYECKUX MPOOIIEM, CBSI3aHHBIX C MPAKTUICCKUM MPUMEHCHHEM
JTOCTI)KCHHUI HAyKH, OCO3HAHHEM Ba)KHOCTH MOPAIbHO-3TUYECKUX MPUHITUIIOB B ACSATEIHHOCTH
Y4€HOTO.

TpyaoBoe BocnuTaHue:

YCTaHOBKOHM Ha aKTMBHOE€ YYacTHE B PEIICHUU NMPAKTUUYECKUX 3a7a4 MAaTEMAaTUYECKOU
HAIPaBIEHHOCTH, OCO3HAHHWEM Ba)KHOCTU MAaTEeMAaTUYECKOT0 00pa30BaHus HA MPOTSHKCHUH BCel
YKU3HU I YCTICUTHON MpodeccuoHaNbHOM 1eATeIbHOCTH U PA3BUTHEM HEOOXOUMBIX YMEHUH;
OCO3HAHHBIM BBIOOPOM U MOCTPOCHUEM MHANBUAYATbHON TPAeKTOPUH 00pa30BaHUS U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.
JcTeTH4YecKoe BOCIIUTAHUE!

CITOCOOHOCTBIO K IMOIIMOHAIBHOMY U ACTETUYECKOMY BOCIIPHSTHIO MATEMATHUYECKUX OOBHEKTOB,
3a/1a4, PEIICHUH, PacCyKJICHU; YMEHHUIO BUIACTh MaTEMAaTHUECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE.

LleHHOCTH HAYYHOI0 MO3HAHMA:

OpHUEHTAIIMEH B IESATEIHHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPECTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YETIOBEKA, MPUPOIBI U OOIIECTBA, TOHUMAaHHUEM
MaTeMaTHYECKON HayKH Kak cepbl UeTOBEUECKOM 1eATeIbHOCTH, ITANOB €€ Pa3BUTHUS U
3HAYMMOCTH JIJISl Pa3BUTHS [IMBUIIM3AIIMN; OBJIAJICHUEM S3BIKOM MAaTEMAaTHUKUA U MaTeMaTUUECKOU
KyJIBTYpOH KaK CpeJICTBOM MO3HAHKS MUPA; OBJIAJICHUEM MTPOCTEUIIIMMH HaBBIKAMU
HUCCIIEN0BATEILCKON NEITEIILHOCTH.

du3nyeckoe BoCNUTaHue, POPMHUPOBAHUE KYJIbTYPbI 310POBbSI H IMOLMOHAJIBHOTO
0J1aronoJIy4us:

TOTOBHOCTBIO MPUMEHSITh MaTEMAaTUUYECKHE 3HAHUSI B UHTEPECAX CBOETO 3/J0POBbsI, BEICHUS
3I0pPOBOTO 00pa3a )u3HU (310pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATHI U OT/IHIXA,
peryisipHast pu3nveckas akTHBHOCTh); C(HOPMUPOBAHHOCTHIO HaBbIKa PEQIICKCUH, TPU3HAHUEM
CBOETO ITpaBa Ha OMMOKY U TAaKOTO K€ MpaBa APYroro 4eJoBeKa.

JKO0JIOTHYECKOe BOCIIUTAHUE

OpUEHTAIMEH Ha MPUMEHEHHE MaTeMaTHICCKUX 3HAHUN ISl pEIICHU 3a7a49 B 00J1acTH
COXPaHHOCTH OKPYXAIOIIEH CpeIbl, TUTAHUPOBAHUSI TIOCTYIIKOB U OIIEHKH MX BO3MOKHBIX



HOCJIECTBUM [l OKpY’KaloIIel Cpeibl; OCO3HAHUEM INI00aIbHOI0 XapaKTepa HKOJOTHUECKUX
npoOJeM U MyTeH UX pereHus.

JInuHOCTHBIE pe3yJIbTaThl, 00eceYnBAOIINE AJANTALNIO 00y4Yaomerocs K
U3MEHAIOIUMCS YCJIOBUAM COLMAJIBHON M IPUPOJHO Cpeabl:

TOTOBHOCTBIO K JEHUCTBUSAM B YCIIOBUSAX HEONPEAEIEHHOCTH, ITOBBIICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH Y€pe3 MPAKTUYECKYIO NEATEIbHOCTD, B TOM YHCIIE YMEHUE YUUTHCS Y APYTUX
Jroziel, MpuoOpeTaTh B COBMECTHOM J1€ATEIbHOCTH HOBBIE 3HAHUSI, HABBIKM U KOMIIETCHIIUU U3
OIbITa IPYTHX;

HE00XO0IMMOCTBIO B (JOPMHUPOBAHNYU HOBBIX 3HAHUH, B TOM 4yHciie POPMYyIUpOBaTh UJEH,
MOHSATHS, TUIIOTE3bI 00 00BEKTAX U SBJICHUSAX, B TOM UHCIIC paHee HE U3BECTHBIX, OCO3HABATH
ne(UIUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, IUTAHUPOBATh CBOE Pa3BUTHE;
CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYALIMIO, BOCIPUHUMATH CTPECCOBYIO CUTYALIMIO KaK
BBI30B, TPEOYIOIINN KOHTPMEDP, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHUS U JICHCTBUS,
(GopMyIMpOBATh M OLIEHUBATH PUCKHU U MOCIEACTBUS, (OPMUPOBATH OIBIT.
METAINIPEIMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3ybTaThl OCBOCHUS IPOrpaMMbl ydeOHOro npeamera «BeposTHOCTb U
CTaTHCTHUKA» XapaKTEPU3YIOTCs

OBJIICHUEM YHUBEPCAbHIMU NOZHAGAMENbHBIMU OCUCBUAMU,

VHUBEPCANbHBIMU KOMMYHUKAMUGHBIMU OCUCMBUAMU U

VHUBEPCANbHbIMU PEYTAMUBHBIMU OCUCMBUAMU.

1) Vnusepcanvuvle noznasamensmuie oeiicmsus obecneuugaiom popmuposanue 6a306bix
KOCHUMUBHBIX npoyeccos o0yuarouuxcs (0cgoeHue Memooos NO3HAHUSL OKPYICAIOWe20 Mupa,
NpUMeHeHuUe 102UYeCKUX, UCCIe008amelbCKUX Onepayuil, yMeHul pabomams ¢ ungopmayuetr).
ba3zoBble Jlorn4yeckue AeicTBHSA

BBISIBJIATh M XapaKTepU30BaTh CYIECTBEHHbIE IPU3HAKU MAaTEMAaTHUYECKUX O0BEKTOB, IIOHATHH,
OTHOILEHUH MEXy HOHATUAMH; (POPMYITUPOBATH ONPEAEICHUS IOHATHI; yCTaHABINBATh
CYILLIECTBEHHBIN MPU3HAK KJIAaCCU(PHUKALIMU, OCHOBaHUS JIJIs1 000OIIEHNS U CPABHEHUSI, KpUTEPUU
IIPOBOJIMMOIO aHAJIN3A,;

BOCIPUHHUMATh, POPMYJIUPOBATH U MPEe0OPa30BBIBATh CYK/ICHUS: YTBEPAUTENbHbIE U
OTpULATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIUE; YCIOBHBIE,;

BBISIBJIATH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOpEUHs B (haKkTax, JaHHBIX,
HaOJIOICHUSAX U YTBEPKACHUSAX; MpeiaraTb KpUTEPHUHU ISl BBISABICHHS 3aKOHOMEPHOCTEN U
IIPOTUBOPEYUH;

JlefaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U UHIYKTUBHBIX
YMO3aKIIIOUECHHM, YMO3AKIIFOUEHHH 110 aHAJIOTHH;

pa3dupaTh 1O0Ka3aTEIBLCTBA MATEMATHYCCKUX YTBEPXKICHUI (TPSAMBIC U OT MIPOTUBHOTO),
IIPOBOJAMTH CAMOCTOSITEIbHO HECJIOKHBIE I0Ka3aTeIbCTBA MATEMAaTHUYECKUX (DAKTOB,
BBICTpAauBaTh apryMEHTAIUIO, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI; 000CHOBHIBAThH
COOCTBEHHBIE PACCYKACHUS,

BBIOMPATH CIIOCO0 perIeHus yueOHOH 3a/1auu (CpaBHMBATh HECKOJIBKO BAPUAHTOB PELICHUS,
BBIOMpATh HANOOJIEE MOIXOMSAIINI ¢ yYETOM CAMOCTOSTENILHO BBICICHHBIX KPUTEPHUEB).
ba3osrble ncciiegoBare/ibCKHe 1eMCTBHUA

HCIIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATENbCKIII HHCTPYMEHT MO3HaHUs; pOPMYIUPOBAThH
BONPOCHI, GUKCHUPYIOIINE TPOTUBOPEUHE, MPOOIEMY, CAMOCTOATEIbHO YCTAHABINBATH UCKOMOE
U 1aHHO€, (POPMHUPOBATH TMIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UINI0, MHEHHE;



IPOBOJIUTH 10 CAMOCTOSITEIBHO COCTABICHHOMY IUIaHY HECIIOKHBIN KCIIEPUMEHT, HEOOIbILIOE
UCCIIEIOBAaHKE IO YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTUYecKoro 00beKTa, 3aBUCMOCTEN
00BEKTOB MEXITy COOOH;
CaMOCTOSTENILHO (hOPMYIIMPOBATH 000OIICHHUS ¥ BBIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO
HaOJI0ICHUS, UCCIIEIOBAHUS, OIICHUBATD JIOCTOBEPHOCTD MOJIYUYEHHBIX PE3yIbTaTOB, BEIBOJIOB U
0000111eHNI;
IPOTHO3UPOBATh BO3MOKHOE PAa3BUTHE MPOLIECCa, @ TAKXKE Bbl- IBUTATh MPEANOIOKEHUS O €ro
Pa3sBUTHU B HOBBIX YCJIOBHUSX.
PabGora ¢ unopmanmei:
BBISIBIISITH HEJOCTATOYHOCTD U M30BITOYHOCTh MH(POPMALINH, TaHHBIX, HEOOXOIUMBIX IS
pelIeHHs 3aa4u,
BBIOMPATh, AaHATM3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETHPOBATH HHPOPMALIUIO PA3TUIHBIX
BUOB U (JOPM IIPEICTABICHHUS;
BbIOMpATh (GOpPMY MpeACTaBICHUS HHPOPMALMU U WILTIOCTPUPOBATh peliaeMble 3a/1aun
cXeMaMH, JuarpaMMaMH, HHOM rpauKoi 1 UX KOMOMHALUSMM;
OLIEHUBATh HAAEKHOCTh UH(OPMALIUH 10 KPUTEPUSIM, IPEUIOKEHHBIM YUUTEIEM WIN
c(hOpMYIUPOBAHHBIM CAMOCTOSTENIBHO.
2) Vuusepcanvhvie KoMmyHUKamugHwle Oelicmeus obecneyusaiom c@hopmupo8anHoCnb
COYUATILHBIX HABBIKOG 00YYAIOUJUXCAL.
Oo0wmenne:
BOCIIPUHUMATH U (DOPMYITHUPOBATH CYXKACHHUS B COOTBETCTBHH C YCIOBUSMH U LEISIMU OOILICHHS;
SCHO, TOYHO, IPAaMOTHO BBIPAXKaTh CBOIO TOUYKY 3pEHHsSI B YCTHBIX M MMCbMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHMs 110 X0y PELICHUs 3a7auyi, KOMMEHTUPOBATh IOJIyYE€HHBIN pe3yJibTarT;
B X0/1€ 00CY/I€HUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKAaeMOM TeMbl, TPOOIEMB,
pelraeMoil 3a1auu, BbICKa3bIBaTh UJIEH, HAllEJICHHbIE Ha MOMCK PEIIEHUs; CONIOCTABIISATh CBOU
CYXJIEHUS C CY)KICHUSAMH JIPYTUX YYaCTHUKOB Jiaora, oOHapyKUBaTh pa3iMyue U CXOJCTBO
MIO3HIINH; B KOPPEKTHOU (hopme PopMyTUpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHMUS,
IPEJICTaBIIATh PE3yNbTaThl PEIICHUS 33]]a4l, SKCIIEPUMEHTA, UCCIIEA0BaHNUs, IPOEKTa,
CaMOCTOSITENTLHO BEIOMPATh (hOpMaT BEICTYIUICHHS ¢ YIETOM 3a/1a4 MTPE3CHTAIIUH U
0COOEHHOCTEHN ayJUTOPHH.
CoTpyaHnuecTBo:
MOHHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaH/IHOM U MHIUBUAYaJIbHON pabOTh! IpU
peleHnH y4eOHbIX MaTeMaTHUECKUX 3aj1ay,
NPUHUMATD 11€JIb COBMECTHOM J1eATeIbHOCTH, IUIAHUPOBATh OPraHU3allii0 COBMECTHOM paboTHI,
pacnpenensTh BUJIbl paboT, 10roBapuBaThCs, 00CYKIaTh IPOLECC U PE3yIbTaT padoOThHI;
0000111aTh MHEHNS HECKOIBKUX JIFOHEH,

y4acTBOBATH B IPYIIOBBIX GopMax paboThl (00CYKICHUS, 0OMEH MHEHHUSIMU, MO3TOBBIC
HITYPMBI U JIp.);
BBINOJIHATH CBOIO YaCTh pabOTHI M KOOPAMHUPOBATH CBOM JCHCTBHUS C IPYTUMHU YJICHAMHU
KOMaH/Ibl,
OLIEHUBATh KAYECTBO CBOETO BKJIAJ(a B OOLIHIA IPOAYKT 110 KPUTEPUSM, CHOPMYITNPOBAHHBIM
Y4aCTHUKaMH B3aUMOJICHCTBH.
3) Vuueepcanvhuvie pecynamuenvie deticmaus 0b6ecneuusaon Gopmuposanue CMblCi08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.
Camoopranu3anmusi:



CaMOCTOSITENIFHO COCTABJIATH IUIaH, JITOPUTM PELICHHs 3a/1aull (MM ero 4acTh), BEIOUpaTh
CHOCO0 pemIeHus ¢ yu€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATH M KOPPEKTUPOBATh BAPHAHTHI PELICHUN C y4ETOM HOBOM MH(OpPMAIIHH.
CaMOKOHTPOJIb:

BJIAJIETh CII0OCOOAMHU CAMOTIPOBEPKH, CAMOKOHTPOJIS IIPOIIecca U pe3yIbTaTa PeIeHus
MaTeMaTHYEeCKOH 3a1a4u,

IIPEIBUIETh TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTD IIPH PEIICHUH 331a4H, BHOCUTb
KOPPEKTHBBI B I€ATEIbHOCTh HA OCHOBE HOBBIX 00CTOSITEIbCTB, HAWJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa JEATEIBHOCTH IIOCTABJIECH- HOM LIEIH U YCIOBUSM,
OOBSICHATH PUYUHBI JOCTHXKEHUS TN HEJJOCTIKEHUS LIEJIH, HAXOIUTh OIIMOKY, 1aBaTh OL[CHKY
npruoOpPEeTEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATbBI

[IpenMeTHBIE pe3yabTaThl OCBOCHUS Kypca «BepOATHOCTb M CTaTUCTHKA» XapaKTEPU3YHOTCS
CIIEIYIOIIMMHU YMEHUSIMM.

7 KJIACC

YuraTh nHGOpPMALINIO, IPEJCTABICHHYIO B TAOIUIAX, HA AUarpaMMax;

[pencTaBnsTh AaHHBIC B BUE TAOJUI, CTPOUTH JUarpamMMsbl (cToJIOMKOBBIC (CTONIOYATHIC) U
KPYTOBBIC) TI0 MACCHBaM 3HAYCHHUH.

OnuceiBaTh U UHTEPIIPETUPOBATH PEAIbHBIE UNCIIOBbIE JaHHBIE, IIPECTABICHHbIE B TA0INIIAX,
Ha UarpaMMax, rpapukax.

Hcnonp30BaTh 1)1 ONMCAHNS JaHHBIX CTATUCTUYECKHE XapaKTEPUCTUKU. CpEIHEE
apupMeTHuecKoe, MeIuaHa, HauboJbIllee U HaUMEHblIIee 3HaYeHuUs, pa3Max.

HmeTh npencTaBieHue o CilydyaiiHOM U3MEHUMBOCTH Ha IPUMEpax LieH, PU3MUECKUX BEIUYHH,
AHTPONIOMETPUYECKUX AAHHBIX; UMETh IIPEJICTAaBICHUE O CTATUCTUYECKON YCTOMUMBOCTH.

8 KJIACC

W3Bnekats 1 mpeoOpa3oBbIBaTh MH(POPMAIIHIO, IPEACTABIECHHYIO B BHJIE€ TaOIUL], IUarpamm,
rpauKoOB; MPEACTABIATH JaHHBIE B BUE TAOJIULL, 1UarpaMM, rpaduKoB.

OnuceiBaTh JaHHBIE C IOMOIIBIO CTATUCTUYECKUX TIOKa3aTeJIel: CpeIHUX 3HAUEHUH U Mep
paccerBanus (pa3Max, TUCIIEPCUS U CTaHAapPTHOE OTKIIOHEHHE).

HaxonuTh 4aCTOTHI UHUCIIOBBIX 3HAUYEHUH U YAaCTOTHI COOBITHI, B TOM YHUCIIE 110 pe3yJibTaTaM
W3MEpPEHUI U HAOI0IeHUH.

HaxonuTh BepOSTHOCTH CITyyaiHbIX COOBITHI B ONBITAX, 3Hasl BEPOSATHOCTH JIEMEHTAPHBIX
COOBITHI1, B TOM YHCJIE B OIBITAX C PABHOBO3MO)KHBIMU 3JIEMEHTAPHBIMH COOBITUSAMHU.
Hcnonb3oBath rpaduyeckue MOJCIN: IEPEBO CIIYYatHOTO SKCIIEPUMEHTA, TUarpaMMBbl Ditiepa,
YHUCIIOBas IpsiMast.

OnepupoBaTh MOHATUSAMU. MHOXKECTBO, IOJIMHOKECTBO; BBIIIOJIIHATH ONEpalliy HaJl
MHO’KECTBaMU: 00bEAMHEHNE, TIEpeceUeHNE, JOMOIHEHUE; TIEPEUUCIIATH AIEMEHTHl MHOKECTB,;
IIPUMEHATH CBOMCTBA MHOXECTB.

Hcnonb30Bathk rpaguueckoe NpeACcTaBICHUE MHOKECTB U CBSI3e MEXly HUMH JUIsSl OITMCAHUS
IPOIIECCOB U ABJICHUHN, B TOM YHCIIE TP PEILICHUM 3aJ]ay U3 IPYrUX Y4eOHBIX PEIMETOB U
KypPCOB.

9 KJIACC

N3Bnekaty u nmpeodpa3oBbIBaTh HHPOPMAIIHIO, TIPECTABICHHYIO B PA3JIMYHBIX UCTOYHUKAX B
BUJIE TaOIHIL, JUarpamm, rpaduKkoB; MPeACTaBIATh JaHHBIE B BUE TAOJIUL, IUAarPaMM,
rpaduKoB.



Pemiats 3a1aun opraHu30BaHHBIM 11€peO0OPOM BapUAHTOB, a TAKXKE C UCIIOIb30BAHUEM
KOMOWHATOPHBIX MPABUII U METOJIOB.

Hcnonbs30BaTh ONUCATEIbHBIE XaPAKTEPUCTUKU JIUI1 MACCUBOB YUCIIOBBIX JAHHBIX, B TOM YUCIIE
CpEeHME 3HAYCHUS U MEPbI PACCEUBAHUSA.

HaxoauTe 4acToThl 3Ha4€HUH U 94aCTOTHI COOBITHS, B TOM YHCIIE MOJIb3YSICH pe3yIbTaTaMu
IPOBEAEHHBIX U3MEPEHUN U HAOIIOICHUH.

HaxonuTp BEpoOSITHOCTHU ClTyyaiiHBIX COOBITUI B H3yYEHHBIX OIBITaX, B TOM YHCJIE B OIBITAX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMH, B CEPHSIX UCIIBITAHUI 10 IEPBOTO yCIexa, B
cepusax ucnbiTaHui bepuyu.

MMeTs npeacTaBiaeHue o CiydaiHOM BEJIMYMHE U O PACIPEIEICHUN BEPOSTHOCTEN.

HmeTh npeacTaBiieHUe O 3aKOHE OOJIBIINX YHUCEN KaK O MPOSBICHUU 3aKOHOMEPHOCTH B
CIly4aifHOW M3MEHYMBOCTHU M O POJIH 3aKOHA OOJIBIINX YMCENT B IPUPOJIE M 0OIIECTBE.



