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COAEPXXAHUE OBYUYEHUA
5 KUIACC

HarypajbHble 4nciia 1 HYJIb

HarypansHoe umcno. Psa Hatypanmbhbix uymcen. Yucimo 0. M3obpaxkenwue
HATypaJbHBIX YUCEJ TOYKAMU Ha KOOPJIUHATHOM (YMUCIOBOM) MIPSIMOIA.

[lo3urmonHass cucTteMa CcuucieHus. PuMckas Hymepamnusi Kak IpuMep
HETMO3UIMOHHOM CUCTEMBbI CUUCIeHU. [lecaTuuHas cucteMa CUUCIICHHUS.

CpaBHeHUE HATypaJbHBIX YHUCEJ, CPAaBHEHUE HATYyPaJIbHBIX YUCET C HYJEM.
Crnioco6s1 cpaBHeHHsI. OKpyTIeHHE HATypaIbHBIX YUCEIL.

CnoxeHre HaTypaJIbHBIX YKCEN, CBOMCTBO HYJS MPU CIOXKEHUU. Boluntanue
KaK JeicTBUE, OOpaTHOE CIOKEHHIO. Y MHOKEHHE HAaTypaJIbHBIX YMCEJl, CBOMCTBA
HyJd W C€IUHUIBI TpU YMHOXKEHUHW. JlemeHue kak jeicTBue, oOpaTHOE
yMHOX€HUI0. KOMITIOHEHTBI JEHCTBH, CBSA3b MEXAy HUMU. [IpoBepka pe3ynbprara
apudmerudeckoro geiictBusa. I[lepeMecTurenbHOe M CcouyeTaTeIbHOE CBOMCTBA
(3aKOHBI) CJIOXKEHUS M YMHOXEHHUS, PACIPEICIUTEIbHOE CBOWCTBO (3aKOH)
YMHOXEHHUS.

Hcnonb3zoBanue OykB 151 0003HAYEHUSI HEU3BECTHOTO KOMIIOHEHTA U 3alHCH
CBOMCTB apu(METUUYECKUX JTCUCTBUH.

JenuTenu W KpaTHbIE YKCIa, Pa3fio)KeHUE Ha MHOXUTENH. [IpocTeie u
coctaBHble yucna. [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoMm.

CreneHb ¢ HaTypaJbHBIM TOKa3aTeleM. 3aluch 4YUCIa B BUJIE CYMMBbI
Pa3psIHBIX ClaraeMbiX.

YucnoBoe BbIpaKE€HHE. BpIUKMCIEHHME 3HAYEHWM YHCIIOBBIX BBIPAXKECHUH,
MOPSAOK  BBINIOJHEHUs  JeucTBui.  Mcmonb30oBaHWE  TPU  BBIYMCIEHUSIX
MEPEMECTUTENIBHOTO W COYETAaTEJIbHOTO CBOWCTB (3aKOHOB) CJIOXKEHUS U
YMHOXEHUSI, paclpeIeTUTEIbHOIO CBOMCTBA YMHOXKEHUS.

Jpodu

[IpencraBienre o JpoOW Kak crmocode 3aluch  YacTH  BEJIWYHHEL.
OObikHOBeHHBIE ApoOu. I[lpaBuibHBIE W HempaBwibHbe JpoOu. CMmerniaHHas
Ipo0b, TpENCTaBICHWE CMEIIAaHHOW JpoOM B BHUJE HENPABUIBLHON apodu u
BBIJICJICHUE 11EJI0M YacTH YMCIIa U3 HEeMpaBWIbHOW apobu. M3o0paxenue apodei
TOYKaMH Ha YUCI0BOM mpsiMoi. OCHOBHOE CBOMCTBO poou. CokpatieHue apo0ei.
[IpuBenenue n1podbu k HoBoMy 3HameHaTento. CpaBHEHUE OpoOei.

CnoxeHue W BbIYMTaHUE JIpoOeil. YMHOXKEHUE U JIeJICHHE ApoOei, B3auMHO
oOpatHble qpodu. HaxoxaeHue 4acTu 1e0To U 1eJI0TO 0 €ro YacTH.

Hecatuunas 3anuch apoOeit. IlpeacraBneHue AecATUUHOM ApoOU B BHUJC
oObIKHOBEeHHOM. WM300pakeHne MNEeCATUYHBIX JApoOed TOUYKaMU Ha YHMCIOBOU
npsimoii. CpaBHEHUE NECSITHYHBIX TPOOEH.

ApudmMernueckre ACHUCTBUA C JACCATHYHBIMUA JpoOsmu. OxpyrieHue
JECATUIHBIX TPOOECH.

PemeHne TekCTOBBIX 33124



Pemenne TekcTOBBIX 3amauy  apudmernyeckuM crmocoOom. Pemienue
JIOTUYECKUX 3afad. PemeHue 3agad nepeOOpoM BceX BO3MOXKHBIX BapHUAHTOB.
Hcnonb3oBaHue mpu petieHuu 3aad TaOIuI] U CXEM.

Pemienne 3agad, coAepKallUX 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIWYHHBIL:
CKOpPOCTb, BpEMsI, pACCTOSIHUE, I1I€HA, KOJHMYECTBO, CTOMMOCTb. EIMHUIIBI
U3MEpPEHUs: Macchl, 00bEMa, IEHBbI, PACCTOSHMS, BPEMEHH, CKOpocTU. CBs3b
MEXKy €AMHULIAMHA U3MEPEHUS KAKI0W BEJINYMHBI.

Pemenne oCHOBHBIX 3a7a4 Ha Jpo0u.

[IpencraBienne JaHHBIX B BUIE TAOIUII, CTOJIOUATHIX AHATPAMM.

Harasgnas reomerpus

Harnsinaele npeactaBieHuss o ¢Gurypax Ha IUIOCKOCTH: TOYKa, MpsAMasd,
OTPE30K, Jyd, yTOJl, JIOMaHasi, MHOTOYT'OJIbHUK, OKPYKHOCTb, KpyT. Yrou. [Ipsmon,
OCTPBIN, TYIIOU U pa3BEPHYTHIN YTJIbI.

JlnuHa otpe3ka, METpUUECKHUE €AUHULIBI JUIMHBL. [[IMHA JIOMaHOH, IEpUMETP
MHOI'OYrOJIbHUKA. MI3MepeHne U OCTPOECHUE YIVIOB C IIOMOILBIO TPAHCIIOPTUPA.

Harnsinaele npeacTtaBieHuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
MPSIMOYTOJILHUK, KBAJIpaT, TPEYTOJIbHUK, O PABEHCTBE (PUTYD.

N3o6paxenue ¢uryp, B TOM 4yucie Ha kietdaroil Oymare. Iloctpoenue
KOH(pUrypanuii U3 yacteil mpsiMoi, OKPYKHOCTH Ha HEJTMHOBAHHOM W KJIETYaTON
Oymare. Micniosib30BaHue CBOMCTB CTOPOH U YTJIOB NMPSMOYTOJIbHUKA, KBapaTa.

[Inmomane DPAMOYTrOJPHHKA W  MHOTOYTOJIBHUKOB, COCTAaBICHHBIX U3
PSIMOYTOJIBHUKOB, B TOM 4HCJE€ (UTYp, M300paKEHHBIX HA KJIETYATOM Oymare.
EnvHuIbe n3MepeHus ionaau.

HarnsinHele nmpeacTaBieHus O IPOCTPAHCTBEHHBIX (PUTYpax: NPSIMOYTOJIbHBIN
TapajvieIenuIie, KyO, MHOTOTPAHHUKH. N3o0paxxeHne  mpocTEHIIUX
MHOTrOrpaHHUKOB. Pa3BépTku kyba u mnapamienenunena. Co3gaHue Mojenen
MHOTOTPaHHUKOB (M3 OyMaru, MpOBOJIOKH, IJIACTUIMHA U IPYTUX MaTepUaJIOB).

OO0BEM mnpsMOYroJpHOrO Napajuienenunena, kyba. EaunHuinbl nsmepeHus
o0bEMma.

6 KIIACC

HarypaabHble yucia

Apudmernueckue IEUCTBUS C MHOTO3HAYHBIMU HATypajdbHBIMU YHCJIAMHU.
YucrnoBble  BBIpAXKEHUS, TMOPSAOK  JIEWCTBHM,  HCIOJIB30BaHUE  CKOOOK.
Hcnonb30BaHWE TIpM BBIYUCICHUSX TEPEMECTUTEIBHOTO M COYETATEIbHOTO
CBOMCTB CIIOKEHHSI M YMHOXKEHHUS, PACHPEACITUTEIBHOTO CBOWCTBA YMHOMKCHUS.
OKpyrieHue HaTypalbHbIX YHCEIL.

JlenuTenu ¥ KpaTHbIE YUCia, HAMOOJBIIUNA OOIIUI ACIUTENIh U HAMMEHBIIICE
oO1ree kpaTHoe. [lenMMocTh CyMMBI B IpOU3BeneHUs. [[efeHrne ¢ 0CTaTKOM.

Jpodu

OObIKHOBEHHAsI IPpOOb, OCHOBHOE CBOMCTBO ApOOH, COKpaIleHHe IpoOeii.
CpaBHeHHE U yrnopsiiourMBaHue ApooOeii. Pemenue 3a1au Ha HAXOXKACHUE YaCTH OT



HEJIOr0 M WENOro mo ero 4vactu. J[poOHoe uMciao Kak pe3yabTaT JeNICHUS.
ITpencraBieHue 1ecATUUHON ApoOU B BUAE OOBIKHOBEHHOM IpOOU U BO3ZMOKHOCTh
IpeJCcTaBlIeHUs OOBIKHOBEHHOW JApoOu B BHJIE NE€CATUYHOMU. [lecsaTuuHble qpodu n
MeTpUYecKas cuctemMa Mep. ApupMeTH4ecKre IEHCTBUS U YUCIIOBbIE BBIPAKEHUS
C OOBIKHOBEHHBIMH U JAECSITUUHBIMU JPOOSIMHU.

OtHomenue. JleneHne B JaHHOM OTHOIIEHHMH. Macmtad, HOponopuus.
[IpumeHenue nponopuyii py PEeIICHUHN 3a/1a4.

[TonsiTue mpoueHTa. BeruuciaeHne npoueHTa OT BEIUYHHBI U BEJIMYUHBI 110 €€
IPOLEHTY. BbIpaxkeHHe MpPOLEHTOB AECATUYHBIMH ApoOsmMu. Pemienue 3amay Ha
IPOLICHTHI. BhIpakeHne OTHOLIEHUS BETMYUH B IIPOLEHTaX.

ITos0:kMTENbHBIE H OTPULATEIbHbIE YHCJIA

[lonoxwurenbHble W OoTpULATENbHbIE yucna. Llensle uncma. Moayns yucna,
reOMETpUYECKasl MHTepHperauds Monayias uyucia. M3o00paxkeHune uwWcen Ha
KOOpJIMHAaTHOM  mpsAMoW. YwucimoBele  NpomMexyTkd. (CpaBHEHHME  YHCElL
ApudpmeTnueckue JeCTBUS C MOJIOKUTEIbHBIMU U OTPULIATEIbHBIMU YHCIIAMHU.

[IpssMoyroJibHasl cucTeMa KOOpJAMHAT Ha NJIOCKOCTH. KoopauHAaThl TOUKM Ha
IUIOCKOCTH, abcuucca u opauHara. [loctpoenue Touek u Guryp Ha KOOpJUHATHON
IJIOCKOCTH.

BykBeHHBIE BbIpasKeHUs!

[Ipumenenne OykB Uil 3aldCH  MaTeMAaTUYECKUX  BBIPAKEHUH U
npemioxxennii. CBolicTBa apuPmMeTHUeCKuX AeHCTBUN. ByKBEHHBIE BBIpAKEHUS U
YHUCJIOBBIE TIOJICTAHOBKH. DByKBEHHBIE paBEHCTBA, HAXOXKIECHUE HEU3BECTHOIO
KOMITIOHEHTa. PopMyiibl, (HOpMyJbl MEPUMETPAa U IUIOMIAAU MPSAMOYTOJIbHUKA,
KBaJpaTa, 00bEMa mapasenenumneaa u Kyoa.

Pemienne TeKCTOBBIX 32124

Pemenne TekcTOBBIX 3amady  apuMeTHUecKHUM  crnocoboM. Pemienue
JOTHYECKHX 3a7ad. Perenne 3a1a4 nepebopoM BceX BO3MOKHBIX BAPUAHTOB.

Pemenue 3amad, copepKaliux 3aBHCHUMOCTH, CBSI3BIBAIOIIMX BEJIINYUHBI:
CKOPOCTb, BpeMs, paccTosiHUE, LIEHa, KOJIMYECTBO, CTOMMOCTb,
IPOU3BOJAUTENLHOCTb, BpeMs, 00bEM paOoThl. ENWMHUIBI W3MEpeHUus:: Macchl,
CTOMMOCTH, PAacCTOSHMs, BPEMEHH, CKOpocTH. OCBiI3b MEXIy €IMHHUIAMHU
WU3MEPEHHUSI KaXKI0M BEJTUYHHBI.

Pemenue 3amay, CBS3aHHBIX C OTHOLIEHHMEM, IPONOPLUUOHAIBHOCTHIO
BEJIMYMH, MPOIIEHTAMU; PEIIEHHE OCHOBHBIX 3a]1a4 Ha IpOOU U MPOLICHTHI.

OuneHka W TPUKUIKA, OKpyriieHwe pesynbTata. CocTaBieHHe OyKBEHHBIX
BBIPAKECHUH I10 YCIOBUIO 3a7a4MU.

[IpencraBiieHrie JMaHHBIX C MOMOINBI TaOmui U auarpamMm. CrtojGyaThie
JMarpaMMbl: YTEHUE U MOCTpoeHHEe. UTeHHe KPYTroBBIX AUarpamm.

Harasagnas reomerpus

Harnsiguele npeacraBieHuss o ¢Gurypax Ha IUIOCKOCTH: TOYKa, MpsMasd,
OTpE30K, JIy4, YroJl, JOMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJIbHHUK,
OKPYHOCTb, KPYT.



B3auMHoe pacnonoxkeHue ABYX MpPSAMBIX Ha IUIOCKOCTH, MapajlieIbHbIe
npsIMbIE, TEPICHIUKYIISIpHBIE MpsMble. M3MepeHue paccTosHUN: MEXIy IBYMS
TOYKaMH, OT TOYKH 0 HOPSIMOM, IJIMHA MaplIpyTa Ha KBaJPaTHOU CETKE.

N3mepeHne W TNOCTPOEHHWE YIJIOB C IOMOIIBI TpaHcHopTupa. Bumel
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, IPSIMOYTOJIbHBIN, TYNOYTOJIbHBIM,
paBHOOEIPEHHBIH, PaBHOCTOPOHHHUM. YeTbIpEXYroIbHUK, MIPUMEPHI
YETBIPEXYTOIBHUKOB. [IpsIMOYTrONbHUK, KBAAPAT: UCIIOJIB30BAHUE CBOKWCTB CTOPOH,
yriaoB, auaronaneil. M3oOpaxeHne reoMeTpUuecKUx (Uryp Ha HEIMHOBAHHOU
Oymare ¢ WCIONb30BAaHUEM LHMPKYJS, JHMHEHKHA, YTOJIbHUKA, TPAHCIOPTHPA.
[TocTpoenus Ha kaeTuaToi Oymare.

[lepumerp ™HOTOyronpHuka. IloHATne mnomaan GUTYpHl, €IUHUIBI
u3MepeHus miomanu. [pubmnkénHoe n3mepenue iomanu Guryp, B TOM 4Hcie
Ha KBaJpaTHOU ceTke. [TpubimmxénHOe n3MepeHne JIIMHbBI OKPYKHOCTH, IJIOIIATN
Kpyra.

CumMmMmeTpus: IeHTpaabHasi, OceBas U 3epKajibHasi CUMMETPUU.

[TocTpoeHne cUMMETPUYHBIX QUTYP.

Harsinabeie IIPEICTABIICHHUS 0 IPOCTPAaHCTBEHHBIX ¢durypax:
napajuienenunen, kKy0, mpusma, OUpaMmuia, KOHYC, LUWIMHIp, IIap U cdepa.
N3006paxeHne npocTpaHCTBEHHBIX (uryp. [Ipumepsl pa3BEPTOK MHOTOIPaHHUKOB,
WIMHApa U KoHyca. Co3aHue Mojenel MpoCTpaHCTBEHHbIX Guryp (u3 Oymarw,
IIPOBOJIOKH, TUTACTUIIMHA U APYTUX MATEPUATIOB).

[lonarue oObEéMa, eAMHUIBI U3MepeHus: 00bEMa. OOBEM MPSIMOYTOJIBHOTO
napajuienenumneaa, Kyoa.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOI'O KYPCA «<MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOCHHS INPOrpaMMbl y4eOHOro Kypca
«MareMaTuka» XapaKTepU3yrTCs:

1) narpuoTHYecKoe BOCIMTAHME:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W HACTOSALIEMY POCCUMCKOU
MaTeMaTUKH, [EHHOCTHbIM  OTHOIIEHWEM K  JIOCTHXKEHHUSIM  POCCHMCKHUX
MAaTEMATUKOB M POCCHMCKOM MAaTEMaTUYECKOW WIIKOJIbI, K HCIIOJb30BAHUIO 3TUX
JTOCTIDKCHHUH B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINMOJIHEHUIO 00SI3aHHOCTEN IpaklaHWHA U peasu3allii ero
mpaB, TMPEJICTAaBICHUEM O MaTEMaTHYECKUX OCHOBAaX (YHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SIBICHUU, MPOUEAYP TPakJIaHCKOTO 00IIecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKICHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHMKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3THYECKUX TPUHIIUIIOB B AESATEIbHOCTH YUEHOTO;

3) TpyAOBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha aKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MAaTEMATUYECKOW HAIPABIECHHOCTH, OCO3HAHUEM BAXXHOCTH MaTEMaTUYE€CKOIO
o0Opa3oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEMHOM MNpodecCHOHaIbHOM
JEATeIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM WHIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUsI U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOILMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajay, PEUICHUH, PACCYX ICHUH, YMEHHUIO BUJETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUS:

OpUEHTalMel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UEJIOBEKA, MIPUPOJIbI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykH Kak cQepbl YelloBeueCKOn
JEATEeIIbBHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl PA3BUTHUS ITUBHIIM3ALINU,
OBJIaJICHUEM SI3BIKOM MaTeMaTHKU M MAaTeMaTHYECKOU KYJIbTYpOW KaK CPEeACTBOM
MO3HAHUS MHpPA, OBJAJEHUEM NPOCTEUIIMMU HaBBIKAMU MCCIIEAOBATEIHLCKOM
JIESITETbHOCTH;

6) ¢usuveckoe BocnuTranue, (GopMHpPOBAHHME KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOIO 0JIaronoJIyYns:

TOTOBHOCTBHIO MPUMEHITh MAaTEMATHUYECKUE 3HAHUS B HHTEPECAX CBOETO
3I0pPOBbsl, BEIEHHSI  3J0POBOrO  0O0pa3a JKU3HU  (30pOBOE  THUTAHUE,



cOQIaHCUPOBAHHBIM PEXUM 3aHATHA U OT/AbIXa, perysapHas ¢uzndeckas
aKTUBHOCTb), C(OPMUPOBAHHOCTHIO HaBbIKA peQIEKCUM, MPU3HAHHEM CBOETO
MpaBa Ha OMIMOKY M TAKOTO e IpaBa JPyroro 4ejaoBeKa;

7) 3Ko0JI0THYeCKOe BOCIIMTAHME:

OpHMEHTAIIMEN HA MPUMECHEHUE MaTEMAaTUYECKUX 3HAHWUW JJIA peIICHUs 3a/a4
B 00J1aCTH COXPAHHOCTH OKPYXAaloIlel cpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJICACTBUM ISl OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
I00ATBHOTO XapaKkTepa KOJOTHIECKUX MPOOJIeM U IyTeH UX PEIICHNUS,

8) ajanranus K U3MEHAWIIMMCH YCJOBHAM COLMAJBLHOW U NMPUPOIHOU
cpeabl:

TOTOBHOCTBIO K JICMCTBUSM B YCIIOBUSAX HEONPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JIESITETbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA Yy APYTHX JIOACH, MpUOOpeTaTb B COBMECTHOW ACATEIHHOCTU
HOBBIE 3HAHU S, HABBIKK U KOMIIETCHIIUH U3 OTIbITA IPYTHUX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
bopMyIUpOBaTh WJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYID  CHUTYyaIlMl0, BOCIPHUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pELICHUS U JeWUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATHh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATBI
IHo3HaBaTe/ibHBIE YHHBEPCAJbHBIE YUeOHbIE AeiiCTBUS

ba3oBble 1ornyeckue aeficTBus:

® BBIIBIATh U XapaKTEPHU30BaTh CYIIECTBEHHBIC NPU3HAKM MAaTEMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXIy MOHATUAMHU, (HOPMYIUPOBATH
ONMpEeNeNeHus]  MOHATHM, YCTaHAaBIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmy, OCHOBaHUA i OOOOIIEHWS W CpaBHEHUS, KPUTEpUU
MPOBOJIMMOI0 aHAJIN3a;

® BOCIpPUHUMATh, (QOPMYJIHpPOBATH M  MPeoOpa3OBbIBATH  CYXKICHUS:
yTBEpIAUTENIbHbIE U OTpULATENIbHbIE, €IMHUYHbIC, YacTHbIE W O0OIlIue,
YCIIOBHBIE;

® BBUIBIATH ~ MAaTEMaTUYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U  H
OpOTUBOpEUMsT B (paKTaxX, JaHHBIX, HAOJIOJEHUSX U YTBEPKIACHUSX,
npeajiaraTb KpUTEPUU sl BBISIBJICHUS] 3aKOHOMEPHOCTEHW U MPOTUBOPEUUI;

e JeNaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUY;

e pa30upaTh JOKa3aTelbCTBA MAaTEMATUYECKUX YTBEPKIAEHUM (NIPSMBIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSATEIBHO HECIIOXKHBIE JOKa3aTeIbCTBA



MaTeMaTHYeCKUX (akTOB, BBICTPAUBATH APTyMEHTALUIO, MPHUBOIUTH
NpPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

® BBIOMpPATH CMOCOO pernieHus y4dyeOHOM 3ajauu (CpaBHUBATH HECKOJBKO
BApUMAHTOB peEUICHUs, BbIOMpaTh HauOoyiee TNOAXOAAIUNA C Y4ETOM
CaMOCTOSATENbHO BBIJICTICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarTenbcKne 1eiiCTBUS:

® UCIOJIb30BaTh BONPOCHI KaK MCCIIEJOBATENbCKANA WHCTPYMEHT I1O3HAHMS,
dbopMynupoBaTh BOMPOCH, (PUKCUPYIOIIKME MPOTUBOpEUUE, MpolIemy,
CaMOCTOSITENIbHO ~YCTaHABIMBATh HCKOMOE U JaHHOE, (HOpMHpOBAThH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3ULIUI0, MHEHHUE;

® MPOBOJUTH IO CAMOCTOSITENBHO COCTABICHHOMY IUJIAHY HECIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIECOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEM
MaTEeMaTU4YeCKOro 00beKTa, 3aBUCUMOCTENH 00BEKTOB MEXKTYy COOO0I;

® CaMOCTOSITENbHO (POpMyIUpOBaTH 000OIIEHUS W BBIBOJBI 1O pe3ysibTaTaM
MPOBENEHHOTO HAOJIIOCHMS, WCCIEAOBAHMS, OIIEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

® [IPOTHO3MPOBATh BO3MOXXHOE PA3BUTHE IIPOLECCA, a TAKKE BBIABUIATH
IIPEATIOIOKEHNS O €T0 PAa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanmueii:

® BBIBISITH HEJOCTATOYHOCTh U H30BITOYHOCTh HH(POpPMAIUM, JaHHbIX,
HEOOXOJAMMBIX JJIS PEIICHUS 3a1a4H;

e BBIOMpPATH, AHAIM3HPOBATH, CUCTEMATU3HPOBATh W HHTEPIPETUPOBATH
UH(GOPMAILIMIO Pa3IMYHBIX BUAOB U (POPM IPEICTaBICHHUS;

e BbpIOUpaTh (GOpMy NpEJICTaBICHUS HHPOPMAIMM U WUIIOCTPUPOBATH
perraemMbie 3a7ayd  CXeMaMH, JuarpaMMamH, WHOM Tpadukod u uX
KOMOMHAIMSIMHU;

® OICHMBATh HAJAEKHOCTh HHPOPMALMH MO KPUTEPUSM, MPEATIOKEHHBIM
yUHUTENEM MU CHOPMYITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

® BOCIPUHUMATH U (HOPMYIUPOBATH CYKACHHS B COOTBETCTBUH C YCIOBUSIMU
U LEJISIMU OOIIEHUs, ICHO, TOYHO, TPAMOTHO BbIpa)kaTh CBOIO TOUYKY 3PEHMSI
B YCTHBIX M NMHCBMEHHBIX TEKCTaX, JAaBaTh NOSICHEHUS IO XOJIY PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN PE3yJIbTaT;

e B X0/€ 00CYXJEHUS 3a7aBaTh BOIIPOCHI MO CYIIECTBY 00CYk/IaeMOM TEMBI,
npoOeMbl, perraeMoi 3aJaun, BbICKA3bIBaTh UECH, HAIICJICHHbIE HA MOUCK
peuieHusi, COIMOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSAMH JPYTUX
YYaCTHUKOB AHAJIOra, OOHApYKMBaTh pa3jiM4ve U CXOJACTBO IMO3UIIMMA, B
KOPpEKTHOU GopMme hopMynupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;

® [IPEACTABIATH pE3yNbTATHI penieHus 3a/auu, HKCIIEPUMEHTA,
UCCIIEIOBaHMsI, MPOEKTA, CAMOCTOSITENIbHO BbIOUpaTh (hOpMAT BBHICTYILIICHUS
C Y4€TOM 3aj1a4 NMPE3CHTAIMHA U OCOOCHHOCTEHN ay/IUTOPHH;

® [IOHMMAaTh U UCIOJIb30BATh MPEUMYIIECTBA KOMaHAHON U WHAWBUyaIbHON
paboThI MpHU pelIeHnr YYeOHBIX MaTeMaTHYECKHUX 3a/aY;



® [IPUHUMATH I1€JTb COBMECTHOM AESITEIBHOCTH, TJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM paloThl, pachpeaensarb BUIbI padOT, JOroBapUBaTHCA,
00CYXJ1aTh MPOIECC U pe3yabTaT paboThl, 0000IATh MHEHUSI HECKOIBKUX
JIIOJIEH;

® y4yacTBOBaTh B TIPYyNmHoBbIX ¢opmax paboTel (0OCYyXkAeHUsA, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI 1 JIPYTHUE), BBITIOIHATH CBOIO 9aCcTh PaOOTHI
U KOOPJAMHHPOBATH CBOU JICUCTBHS C JPYTUMU 4YJICHAMH KOMAaH/IbI,
OIICHMBATh KAueCTBO CBOETO BKJaJa B OOIMMNA MPOAYKT MO KPUTEPHSIM,
chOpMYITUPOBAHHBIM YIaCTHHKAMU B3aUMOICHUCTBHSI.

PeryasiTuBHbIE YHHBepcaJbHbIe y4eOHbIe JeHCTBUS

Camoopranusanus:
® CaMOCTOSITENIbHO COCTaBJAThH IUIaH, aJTOPUTM pEUICHMs 3ajaud (WM €ro
4acTh), BBIOMpaTh CHOCOO pElICHHS C YYETOM HMMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHPOBaTh U KOPPEKTUPOBATH
BAapUaHThI pEUIEHUH C YYETOM HOBOM MH(OpMAIUH.
CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJIEKT:
® BJAJETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIA IIPOLiEcca U pe3yJIbTaTa
peLIeHNs MaTEMaTUIECKOM 3a/1auu;
® IIPEIBUAETH TPYAHOCTU, KOTOPBHIE MOTYT BO3HUKHYThH IIPU PELICHUH 3a/1a4H,
BHOCUTH KOPPEKTHBBI B AESATENBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEM;
® OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa ACATEIBHOCTU ITOCTABICHHOW LEIU U
YCIIOBUSIM, OOBSCHATh MPUYUHBI JTOCTHOKEHHUS WJIM HEIOCTH)KEHHUS UENH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

K xoHmy oOyueHus B S5 kJjacce OOyYaromMICS TIOJYYUT CIICAYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

[lonumMaTh W  NOPaBWIBHO  yHOTPEOJATH  TEPMHUHBI, CBSI3aHHBIE  C
HATypaJbHBIMHU YHCIIaMU, OOBIKHOBEHHBIMU U ACCITUYHBIMU JPOOSMHU.

CpaBHUBaTh W YHOPSAOYMBATH HaTypalbHbIE YKCIIA, CpPaBHUBAaTh B
MPOCTEUINX CITydasiX OObIKHOBEHHbIE APOOH, 1eCATUYHBIE IPOOU.

CoOTHOCUTh  TOYKY HA  KOOPAMHATHOM  (YMCJIOBOM)  mpsiMOM  C
COOTBETCTBYIOIIUM €l YHMCIOM U H300pa)kaTh HAaTypaJibHbIE YMCJIa TOYKAMH Ha
KOOPAMHATHOM (YMCIIOBOM) MIPSMOM.

BeimonsaTh  apudmeTndeckue ACUCTBUS C HATypajdbHBIMH YHCIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B TIPOCTEUIITUX CITydasiX.

BrITIOTHATE POBEPKY, MPUKUAKY pPe3yIbTaTa BEIYHCICHU.

OxpyrasTh HATypaJbHBIC YKCTA.



Pemenne TekcTOBBIX 33124

Pemiath TekcTOBbIE 3ajaud apuPMETUUYECKUM CHOCOOOM U C IOMOIIBIO
OpraHW30BaHHOT'O0 KOHEYHOTO Mepedopa BCEX BO3MOKHBIX BAPUAHTOB.

Pemate 3amauu, coaepiKaiive 3aBUCUMOCTH, CBA3BIBAIOIINE BEJIUYMHBI:
CKOpPOCTb, BpEMS, pACCTOSIHUE, 1IEHA, KOJTUYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKWE 3alllMCH, CXEMbI, TaOJMIbl, OO0O3HAYEHUS MPHU
pellIeHuN 3a1ay.

[lonp30BaThCs OCHOBHBIMU  €AMHUIIAMH  HW3MEPEHUSA: I1IEHbI, MaccChl,
pacCTosIHUS, BPEMEHHU, CKOPOCTH, BBIpAKaTh OJHU EAWHUIIBI BEIUYUHBI 4epes
JpyTHe.

W3BnekaTh, aHAIM3UPOBATH, OIICHUBATH HWH(POPMAIHIO, MPEACTABICHHYIO B
Tabnwie, Ha CTOJIOYATOW [OuarpaMme, HWHTEPIPETUPOBATH MPEACTaBICHHBIC
JIaHHBIE, UCIIOIL30BaTh JaHHBIE IIPU PEILICHUU 3a]1a4.

Harasignas reomerpust

[Tonb30BaThCAd Tr€OMETPUYECKUMHU MOHATUSIMU: TOUYKA, IpsMasi, OTPE30K, Iy,
yIoJl, MHOTOYT'OJIbHUK, OKPY>KHOCTh, KPYT.

[IpuBOaUTH MPUMEPHl OOBEKTOB OKPYKAIOIIET0 MHpa, UMEKIUX (opMy
M3YUYEHHBIX TCOMETPUUCCKUX (UTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yrjlaMH: BEpIIMHA, CTOPOHA, C
MHOTOYTOJIbHUKaMH: yTOJI, BEpIIMHA, CTOPOHA, JUAroHalb, C OKPYXHOCTBHIO:
paauyc, TuameTp, LEHTP.

N300paxkath H3yYE€HHBIE TEOMETPUYECKHE (PUTYphl HA HEJIMHOBAHHOU W
KJIETYaTOM Oymare ¢ MOMOIIbIO UPKYJIS U JTUHEUKHU.

HaxoauTh MJIMHBI OTPE3KOB HEMOCPEIACTBEHHBIM H3MEPEHHUEM C IMOMOIIBIO
JIUHEUKHU, CTPOUTHh OTPE3KH 3aJaHHOW JJIMHBI, CTPOUTH OKPYKHOCTh 3aJaHHOTO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH U YTJIOB MPAMOYTOJbHUKA, KBaJpaTa sl UX
MOCTPOCHMUS, BBIYMCIICHUS TUIOIAIN U TIEpUMETpa.

Beraucnare mepuMeTrp W INIONIAAbL KBajpaTa, NPSAMOYToOjbHUKA, (HTYD,
COCTaBJICHHBIX W3 TPSIMOYTOJIBHUKOB, B TOM YHucle (Quryp, m3o0pax€HHBIX Ha
KJIeTYaTon Oymare.

[Tonb30BaThCs OCHOBHBIMH METPUUYECKUMHU €AWMHUIIAMUA H3MEPEHUS JIJIUHBI,
TJIOIIA/IW; BhIpaXXaTh OJHU €IMHULIBI BEJIMYMHBI YEpe3 JIpyTHe.

Pacno3naBath mapaienenunes, KyO, HCIOJb30BaTh TEPMHUHOJOTHIO:
BEpIIIMHA, PeOpo, rpaHb, W3MEPEHUsS, HAXOJIUTh HM3MEPEHUs Mapalijiesenurena,
KyoOa.

Breruucnare 00bEM Kyba, mapajuiesienumnesa Mo 3aJaHHbIM H3MEPEHUsIM,
MOJIb30BaThCs €IMHUIIAMU U3MEPEHUsS 00BhEMA.

Pemiath HecloXXHBIC 3a7a4d HAa HU3MEPEHHE TeOMETPUYECKUX BEJIUYUH B
MPAKTUYECKUX CUTYaAlUSIX.

K xoHiy oOyuenus B 6 Kkjacce OOyYarONIMICS TOJYYHUT CICTYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

YucJia 1 BbIYUCIEHUS



3HaTh U NMOHUMATh TEPMUHBI, CBSI3aHHbIC C PA3JIUYHBIMU BUJAMHU YUCEN U
crocobamMu WX 3alUCH, MEPEXOIUTh (€CIM ATO BO3MOXKHO) OT OJHOM (DOPMBI
3alUCH Yucia K JpYyrou.

CpaBHUBaTh U yHOPSAIOYMBATH II€JIbIE YHUCIIA, OOBIKHOBEHHBIE U JIECATUYHBIC
JpoOu, CpaBHUBATH YKCIIa OJJHOTO U Pa3HBIX 3HAKOB.

BoInonHTh, codyeTas YCTHbIE M MHCbMEHHBIE MPUEMBI, apuMeETHUECKHe
JNEUCTBUS C HATypaJIbHBIMA M UEJIBIMM YHCJIaMHU, OOBIKHOBEHHBIMU U
JECATUUHBIMH TPOOSIMH, TMOJOKUTEIFHBIMUA U OTPUIATEILHBIMU YU CIIAMHU.

Bbluncnarh 3HAUYEHUS! YUCIOBBIX BBIPAXKEHUM, BBIMNOJHITh MNPUKUAKY H
OLIGHKY pe3yibTaTa BBIYUCICHUN, BBIMOJIHATH MpPeoOpa3oBaHUS YHCIOBBIX
BBIPQXEHHUI Ha OCHOBE CBOMCTB apu(METHUECKHX JACHCTBUM.

COOTHOCUTh TOYKY Ha KOOPAMHATHOW MPSMOM C COOTBETCTBYIOLIUM €M
YUCJIOM M H300pakaTb YHUCJIAa TOYKAMU HAa KOOPJAWHATHOM MpPSAMOM, HaXOIUTh
MOJYJIb YHCIIA.

COOTHOCHUTH TOYKHM B MPSAMOYTOJIBHOW CHCTEME KOOPAHMHAT C KOOPAMHATAMMU
3TOM TOYKH.

OkpyrasTh LENble Yucia U JECATUYHBIC IPOOH, HAXOIUTh MPUOIMKEHUS
YHCEJL.

YucsaoBbie 1 OyKBEHHbIE BHIPAKEHUSA

[TornmaTe U ynoTpedsaTh TEPMUHBI, CBSI3aHHBIE C 3aMMCHIO CTETICHU YUCIIa,
HaXOJUTh KBaJpaT M KyO 4MCIa, BBIYUCIATH 3HAUEHUS YMCIOBBIX BBIPAKEHUH,
coJiepKallluX CTENEHHU.

[Tonb30BaThCsA MpHU3HAKAMH JEIMMOCTH, PACKJIabIBaTh HATYpaJIbHbIC YMCIIA
Ha IPOCTHIE MHOKUTEIH.

[Tonb3oBaThCA MacITaAOOM, COCTABIATh MPOMOPLIMHA U OTHOLLEHUS.

Ncnonb3oBaTh OYKBBI [iJ11 0003HAYEHUST YKUCEN MPHU 3aMMUCH MAaTEMaTUYECKUX
BBIPKEHUI, COCTABIISITh OYKBEHHBIC BHIPAKECHHS U (DOPMYJIbl, HAXOIUTH 3HAUCHUS
OYKBEHHBIX  BBIP@XXCHHUM, OCYIIECTBIsAA HEOOXOAMMBbIE TMOJCTAHOBKH U
npeoOpa3oBaHus.

Haxoaute Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

PemieHne TekCTOBBIX 33124

Pemmats MHOTOIIAroBbIE TEKCTOBBIE 3a7]a4l apU(PMETUUECKUM CIIOCOOOM.

Pemare 3amauu, CBSI3aHHBIE C OTHOLIEHHWEM, IPONOPLUUOHAIBHOCTHIO
BEJIMYMH, MPOIIEHTAMU, PEIIATh TPU OCHOBHBIE 33/1a4X HA APOOU U MPOIIECHTHI.

Pemate 3amaum, copepskalmye 3aBUCHUMOCTH, CBS3BIBAIOUIME BEJIMYMHBIL:
CKOPOCTb, BpeMs, paccTosiHueE, 1IEHa, KOJIMYECTBO, CTOMMOCTb,
MPOU3BOAUTEIILHOCTh, BpeMs, O0BEM pabOThl, HCHOJB3YSd apuPMETHUECKUE
NEUCTBUS,  OIIEHKY, TPUKHUAKY, TOJIb30BaThCAd  E€AMHUIAMU  M3MEpEHUs
COOTBETCTBYIOIIUX BETUYHH.

CocTtaBnaTb OYKBEHHbIE BBIPAKEHHUS 110 YCIOBUIO 33/1a4H.

W3Bnekats wHGOpMAINIO, MPEACTABICHHYI0 B TaOJWIlaX, Ha JWHEWHOM,
CTOJIOYATONM WU KpPYroBOM JuarpamMmax, HHTEPIPETHUPOBATH MPE/ICTABICHHBIC
JIaHHBIE, UCIIOJIb30BaTh JaHHBIE TP PEILICHUU 3a]1a4.



[TpencraBiasTs HHPOPMAIUIO C MOMOIIBIO TAONIHUL, TUHEHHON M CTOJIOYATON
Jarpamm.

Harasignas reomerpus

[IpuBoauTH TpUMEPHI OOBEKTOB OKPYXKAIOLIETO0 MHpa, HUMEIUUX (Qopmy
U3YYEHHBIX T€OMETPUUYECKHX IUIOCKUX WU MPOCTPAHCTBEHHBIX (PUTYpP, TPUMEPHI
PaBHBIX U CHMMETPUYHBIX (UTYP.

N300paxkatb ¢ TOMOUIBIO IUPKYJIS, JIMHEHKW, TpaHCIOpTHpa Ha
HEJIMHOBAaHHOW W KJeT4aToil Oymare HW3y4YeHHbIE IUIOCKHE TE€OMETPUUYECKUE
burypsl 1 KOHQUTypaIlluu, CAMMETPUYHBIE (PUTYPHI.

[Tonp30BaTbCs ~ TE€OMETPUYECKUMHU  TIOHATUSMHU:  PAaBEHCTBO  QUTYD,
CUMMETpHSI, HCHOJIb30BATh TEPMUHOJOTHIO, CBA3AHHYIO C CHMMETPHEH: OCh
CUMMETPHH, LICHTP CUMMETPUH.

HaxoauTe BenWYMHBI YIVIOB H3MEPEHHEM C IIOMOILIBIO TPaHCIOPTHUPA,
CTPOUTH YTJIbl 3aJaHHOW BEJIMYMHBI, I10JIb30BaTHCS IPU PEIICHUH 3a7a4 IPayCHOM
MEpPOU YIJIOB, PACIO3HABATH HA UEPTEXkKAX OCTPBIM, IIPSIMOU, pa3BEPHYTHIN U TYIIOU
VTJIBL.

BblUuCIATE JUIMHY JIOMAHOM, NEPUMETP MHOIOYTOJIBHHUKA, I10Jb30BATHCS
CAVHUIIAMU HU3MEPEHUS JUIMHBI, BBIPAXKaTh OJHU EIWHHUIBI MU3MEPEHUS JUJIMHBI
4yepes Apyrue.

HaxonuTp, UCronb3ys 4epTEKHbIE MHCTPYMEHTBI, PACCTOSTHUS: MEKY IBYMs
TOYKaMU, OT TOUKH 10 IPSIMOM, IMHY MTyTH Ha KBAJIPaTHOU CETKE.

Boruucnate  miomaas  (Uryp, COCTaBIEHHBIX M3  MPSAMOYTOJIbHHKOB,
UCIIOJI30BaTh  pa30MeHuMe Ha MpPsSMOYTrOJbHUKHA, Ha paBHblE  (QUIYpHI,
JOCTPauBaHHWE JI0 NPSIMOYTOJbHUKA, TII0Jb30BaThCSI OCHOBHBIMHM E€IWHHIIAMU
WU3MEPEHUS IUIOIIAAM, BBIPAXKATh OJHHU €AWHULBI WU3MEPEHUS IUIOLIANU Yepe3
Jpyrue.

Pacno3naBaTh Ha MOJENSIX U M300paXEHUAX NUpPaAMHUAY, KOHYC, LMJIMHAP,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N306pakath Ha KJIeT4aTOM Oymare nMpsMOYyTOJIbHBIN MapasieIenune].

Bbruncnsate 00bEM NpsAMOYTOJIBHOTO Mapajuiesienumneaa, Kyoa, mojb30BaTbes
OCHOBHBIMU €AMHUIIAMU U3MEPEHUS 00bEMA;

PemaTe HecnoXHBIE 3aJaud HA HAXOXKJIEHHWE I€OMETPUYECKHUX BEJIUYHMH B
IPAKTUYECKUX CUTYALHSIX.



TEMATHUYECKOE IINTAHUPOBAHUE

5 KITIACC
JJIEKTPOHHBbIE
Ne HaumenoBanue pasgesioB  KoamuectBo | (umdposbie)
n/n U TeM IPOrpamMmbl 4acoB o0pa3oBaTe/IbHbIE
pecypcsbl
1 EZEI}CIIT)EEZIZBE&IT{;I;Z;HHMH 43 bubmorexa HOK
e TAMI https://m.edsoo.ru/7f4131ce
) Harnsinnast reometpus. 12 bubmoteka [JOK
JIuHUM HA TIOCKOCTH https://m.edsoo.ru/7f4131ce
bubmoreka [JOK
3 OObIKHOBEHHEIE POOH 48 https://m.edsllo.ru/7f4 131ce
4 Harnsgnas reomerpus. 10 bu6moreka IJOK
MHOroyroyibHUKU https://m.edsoo.ru/7f4131ce
bubmmoreka [JOK
> Jlecstussbie 1podu 38 https://m.edsllo.ru/7f4 131ce
6 Harnsanas reomerpus. Tena 9 bu6moreka IJOK
U (UTryphl B MPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
7 [ToBTOpeHue u 0600IIeHHE 10 bubmorexa HOK
https://m.edsoo.ru/7f4131ce
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6 KVIACC

JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieiioB u@posBbIe
n/n U TeM nporpaMMI:ﬂ ) Koamyecrso f)lép?l)fOBaTe.])IBHble
Hacos pecypchbl
bubmmoreka [JOK
! Hatypanbiie smera 30 https://m.edS(])-E).ru/7f414736
’ Harnsignas reometpusi. 7 bubmnoreka [IOK
[IpsiMble Ha MIIOCKOCTH https://m.edsoo.ru/7f414736
bubmmoreka [JOK
3 Jlpodu 32 https://m.edS(])-E).ru/7f414736
4 Harnsignas reometpusi. 6 bubmnoreka [JOK
CummeTtpus https://m.edsoo.ru/7f414736
bubmuoreka [JOK
> Beipaierns ¢ byksamn 6 https://m.edsi.runm14736
6 Harnsinnast reometpus. 14 bubmorexa [JOK
@urypsl Ha IIJIOCKOCTU https://m.edsoo.ru/7f414736
7 [TonoxutenbHbIE U 40 bubmoteka [IOK
OTpULIATEIbHBIEC YUCIA https://m.edsoo.ru/7f414736
8 [IpencraBnenne JaHHBIX 6 Brbmaorexa LIOK
https://m.edsoo.ru/7f414736
9 Harnsinnast reometpus. 9 bubmorexa [JOK
@urypsl B IPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpEeHue, 0600IICHNE, 20 bu6mmoreka [JOK

CHUCTCMaTUu3alusi1

OBIIEE KOJIMYECTBO YACOB
110 ITPOT'PAMME
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COAEPKAHUE OBYYEHHS YYEBHOI'O KYPCA «AJITEBPA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

7 KIIACC

Yuciaa v BBIYMCICHUA

Jpobu OOBIKHOBEHHBIE M NECATUYHBIC, TIEPEX0] OT OAHOW (hopMmbl 3ammcu
npobeit k gpyroil. IloHaTHe palMOHAIBLHOTO 4YHCJA, 3aluCh, CpPaBHEHHE,
yIOPSA0OYMBAHUE  PALMOHAIBHBIX uuceln. ApudmMerndeckue JEHCTBUS €
palOHAJIBHBIMA YKCIIaMH. Pemenne 3axad U3 peaslbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OIpeielieHne, Mpeodpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpeNIEIeHUs], 3auch 00JbIINX uncen. [IponenTsl, 3anuck
IPOLEHTOB B BUJE ApoOU U JpoOU B BHUJIE NMPOLEHTOB. TpH OCHOBHBIE 33jaud Ha
IIPOLICHTBI, PELICHUE 3a1a4 U3 PEaIbHON IIPAKTUKHU.

IIpuMeHeHne NPU3HAKOB  ACIUMMOCTH, PA3JIOKEHHME HAa  MHOMXKUTEIH
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Mciae mpsiMas W oOparHas
IIPONIOPLIUOHAIIBHOCTH.

AJuiredOpanyecKue BbIPpaKeHUA

[lepemMeHHBIE, YNCITOBOE 3HAYCHHUE BBIPAKEHUSA C IEPEMEHHOMU. JlomycThMBbIe
3HA4YECHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK/1y BEJIMYMHAMU B BHJIE
bopmynsl. Beraucnenus no ¢popmynam. [IpeodpaszoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDAXEHHUS, NpaBWiIa MpeoOpa3oBaHUsl CyMM U
MPOU3BEEHUH, PAaBUIIa PACKPBITHSI CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoliCcTBa CTENEHH C HATyPaAJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrouneHsl. CteneHb MHorowieHa. CiokeHne, BbIYUTaHNUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMyJbl COKpAIEHHOIO YMHOXKEHHMs: KBaApar
CyMMBbl W KBaapar pasHocTH. Popmyna pa3HOCTH KBaaparoB. Pasznoxenue
MHOI'OYJICHOB Ha MHOKHUTEJIHN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBuja MpeoOpa3oBaHUs YypaBHEHMUS,
PAaBHOCHWJIBHOCTb YPABHEHUM.

JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YWCIO KOPHEH JIMHEWHOTO
YPaBHEHMS, pELICHHE JIMHEWHBIX YypaBHEHHU. COCTaBJIEHHWE YpPABHEHHU 110
YCJIOBHIO 3a7jauu. PeleHne TeKCTOBBIX 3a/1ad ¢ TOMOIIBIO YPaBHEHUM.

JIuneliHoe ypaBHEHUE C IBYMsI IEPEMEHHBIMU U ero rpaduk. Cucrema AByX
JVMHEMHBIX YPaBHEHUW C JBYMs I€peMEHHbIMHU. PermieHue cucrem ypaBHEHUU
cnocoboM MoAcTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3a/lad C IOMOIIbBIO
CUCTEM YPaBHEHMM.

DyHKIUU



Koopaunara Touku Ha npssMou. UnciioBble NPOMEXKYTKH. PaccTosinue mexny
JBYMsI TOUKaMU KOOPAUHATHOM MPSMOM.

[IpsimoyroisibHast cucteMa koopAuHat, ocu Ox u Oy. AlGcuucca U opJauHaTa
TOYKHU Ha KOOPJAUHATHOM TiockocTh. [IpumMepsl rpadukoB, 3aaHHBIX (HopMyTIaMu.
Urenne rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuun. I['paduk
dbynkuuu. CroiicTBa pynkuuii. JIunerinas ¢pynkuus, e€ rpaduk. ['paduk pyHkimm
y = |x|. T'paduueckoe perieHue TMHEHHBIX YPABHCHHUI W CHUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KVIACC

Yuciia 1 BBIYMCICHUS

KBagparHbeiii kopeHb W3 uncia. [loHATHE 00 HppalMOHAIBHOM YHCIIE.
JlecsiTuuHble TPUOIMKEHUST UppAllMOHANBHBIX ynces. CBolcTBa apuMeTHYECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPE0OPa30BAHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIYHCIICHUAM. [[eiCTBUTEIBHBIE YNCTIA.

CrerneHb ¢ LeabIM ITOKa3aTeNneM U €€ cBoricTBa. CTaHmapTHas 3alKCh YNCIA.

AaredpanvyecKue BbIPpAKEHUSA

KBagpaTHbIii  TpEXUsEeH, pa3lOKEHHE  KBAJPATHOIO TPEXWIEHA Ha
MHOKUTEJIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckodl JpoOu.
CnoxeHue, BbIYUTAHHE, YMHOXEHUE, [I€JICHHE alreOpandeckux ApoOeH.
PannonanbHble BBIpaXXEHHUS U UX TPeoOpa3oBaHue.

YpaBHeHNs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmysia KOpHEW KBaJpaTHOrO YpaBHEHUS.
Teopema Buera. Pemenne ypaBHeHMH, CBOASIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Tpocreiimue ApoOHO-pallMOHATIbHBIE YPABHEHUS.

['padmyeckass uHTEpIIpeTalvs YpaBHEHUH C JBYMs NIEPEMEHHBIMU U CHCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMsI II€peMEHHbIMU. lIpuMepbl pemeHus CHUCTEM
HEJIMHENHBIX YPABHEHUM C IBYMs [IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3aj1a4d alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM NTEPEMEHHOM.

DOyHKIUU

[Tonsitue @ynkuuu. OOnacTh oONpeAesNeHus W MHOMXECTBO 3HAYCHHM
byukiuu. CiocoOsl 3a1aHus PYHKIIHM.

I'padpux dynkuun. Yrenune cpoiicTB ¢yHKuuu no e€ rpaduxy. [Ipumeps
rpadukoB GyHKIHMA, OTPaXKAIOIIMUX peabHbIE MPOIECCHI.

OyHKIMY, OMUCHIBAIOIIME MPAMYI0O U OOpaTHYI0 MPONOPIUOHAIBHBIC
3aBucuMOCTH, uX rpaduki. Oynkuun y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pEILICHUE YPABHEHUW U CUCTEM YPABHECHUM.



9 KJIACC

Yuciaa v BBIYMCICHUA

PanronanbpHbie 4KCla, UppallMOHANIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUHBIE
JeCATUYHBIE ApoOr. MHOXKECTBO AEUCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
KaKk OECKOHEUHbIE JecATUYHBbIE IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEK]Ty MHOKECTBOM JIEUCTBUTEIBHBIX YHCEII U KOOPAUHATHOW MPSAMO.

CpaBHEHHME JICUCTBUTEIBHBIX YHCEN, apU(PMETHYSCKUE JEHCTBHUS C
JIEVUCTBUTEILHBIMH YHCIIAMH.

Pasmeppl 0OBEKTOB OKPYXAIOLIETO MHpa, IUTEIBHOCTh IPOIECCOB B
OKPY’KaIOIIEM MHUpE.

[TpubnmxéHHoe 3HAYCHNE BEIIMYUHBI, TOYHOCTh MpUOIKeHNsI. OKpYTIICHHE
yucen. [[puknuaka u orieHka pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PelieHne ypaBHEHUN, CBOMSIINXCS K KBaApPaTHBIM.
buksanpatHoe ypaBHeHue. lIpumMmepsl perieHnsi ypaBHEHUN TPETbEN U YETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM Ha MHOKUTEIIU.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUN. PelieHne TEKCTOBBIX 3ajlady
aredpandyeckKuM METOJIOM.

VYpaBHeHHE ¢ AByMs MEPEMEHHBIMU U €ro Trpaduk. PemieHue cucrem AByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTteM 1ByX ypaBHEHHUM,
OJIHO W3 KOTOPBIX JMHEHHOE, a Jpyroe — BTOpoil cteneHu. ['paduueckas
MHTEPIPETALNS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.

PeliieHrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienre JIMHENHBIX HEPABEHCTB C OJHOM mNEepeMeHHOM. PemeHue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['paduueckass wHTEepmpeTanuss HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMM.

DOyHKUIMHA

KBaaparuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. [lapabona, KoopauHATHI
BEPIINHBI 11apaboIbl, 0Ch CAMMETPHUH MTapadoJIbI.

I'paduxu Gyskmmit: y =kx, y=kx + b,y =k/x, y =x3, y =Vx, y = [x| , u ux
CBONCTBA.

YucsioBbIe MOCI€I0BATEILHOCTH U MPOrPeccum

[loHATHE 4YHCIIOBOM MOCHEAOBATEIBHOCTH. 3aJaHUE TIOCIIEIOBATEIIBHOCTH
peKkyppeHTHOM (popMyoit u popMysiol n-ro dieHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. PopMynbl n-TO YieHA
apu(PpMETUIECKON ¥ TeOMETPUUECKON MPOTPECCUI, CYMMBI TIEPBBIX 71 YJICHOB.

N300pakeHrne WICHOB apu(PMETHYSCKON U TEOMETPUYECKON MpOorpeccuit
TOYKaMU Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWMHBIA M SKCIIOHEHIWAIbHBIA POCT.
CoxHbI€ NPOLICHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOCHHS NPOrpaMMbl y4eOHOro Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTrpuoTHYecKOe BOCIMTAHME:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W HACTOSALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHOKEHUSIM  POCCUHCKHX
MAaTEMATUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHX
JOCTHKEHHUM B IPYTHX HayKax U MPUKIAIHBIX chepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJHEHHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliy €ro
opaB, IMpPEICTaBICHUEM O MAaT€MaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp I'pakAaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTBIO K 0OCYXIEHUIO ATHUECKUX MPOOJIEM, CBSI3aHHBIX
C NPAKTUYECKHM IPUMEHEHHEM JIOCTH)KECHUI HAyKH, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyAOBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHBHOE Yy4YacTHE€ B PEIICHUH NPAKTUYECKUX 3adad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHWEM Ba)XHOCTH MaTEMATHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEMHON NpodecCHOHaIbHOM
NEATEIbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
MOCTPOEHUEM MHIMBUIyAIBHOU TPAEKTOPUU 00pPa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  3CTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 O3HAHMA:

OpUEHTaUMel B JEATEIbHOCTM HAa COBPEMEHHYI CHCTEMY Hay4YHBIX
MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJbI U
oOIIEeCTBa, MOHMMAHUEM MAaTEMAaTUYECKOM HAayKH KakK c@epbl 4YelOBEYECKOH
JeSATEIbHOCTH, TANoB €€ pa3BUTUS W 3HAYUMOCTH JJIs Pa3BUTHS LIMBUIIM3ALIUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpPeICTBOM
MO3HAHUS MHpPA, OBJAJCHUEM NPOCTEUIIMMHU HAaBBIKAMHU HCCIEN0BATENBCKON
NEATEIIbHOCTH;

6) ¢usuuyeckoe BocnuTaHue, (popMHpoOBaHHE KYJIBTYPHI 3A0POBbS H
IMOLMOHAJIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO NPHUMEHATh MaTEMaTHYECKUE 3HAHUS B HMHTEPECAX CBOETO
3M0pOBBS, BEIEHUS  3J0pPOBOro  obOpa3a KU3HM  (30pOBOE  THTAHUE,



cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTAbIXa, pErysapHas Quznueckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKA peQIEKCUM, MPU3HAHHEM CBOETO
MpaBa Ha OMIMOKY M TAKOTO e IpaBa JPyroro 4ejaoBeKa;

7) 3Ko0JI0THYeCKOe BOCIIMTAHME:

OpHMEHTAIIMEN HA MPUMECHEHHWE MaTEMAaTUYECKUX 3HAHUM I pElICHUs 3a1a4
B 00JIaCTH COXPAHHOCTH OKPYXKaloIleW cpenpl, IUIaHUPOBAHUS TIOCTYIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJCACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
I00ATBHOTO XapaKkTepa KOJOTHIECKUX MPOOJIeM U IyTeH UX PEIICHNUS,

8) ajanranusa K U3MEHAIIMMCSH YCJIOBUAM COLMAJIBLHOM M NMPHUPOAHON
cpeabl:

TOTOBHOCTBIO K JECHUCTBUSAM B YCIOBUAX HEONPEACIEHHOCTH, IMOBBIIIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA Yy APYTHX JIOACH, MpUOOpeTaTb B COBMECTHOW ACATEIHHOCTU
HOBBIE 3HAHUS, HABBIKK U KOMIIETCHIIMH U3 OIBITA JIPYTUX;

HEOOXOJIUMOCThIO B ()OPMHUPOBAHUM HOBBIX 3HAHMH, B TOM YHCIE
dbopMyIUpOBaTh UJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PHUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS W JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATHh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATBI
Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

ba3oBble 1oruyeckue 1eicTBUA:

® BBIIBIATh U XAPAKTEPU30BaTh CYLIECTBEHHBIE NPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TMOHATHI, OTHOLICHUM MEXIy MNOHATHAMH, (POPMYIHPOBATH
ONMpENENeHUs] TOHATUN, YCTAHABIMBATh  CYIIECTBEHHBIM  MPHU3HAK
KJaccu(uKauuy, OCHOBAaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUU
MPOBOJIMMOTI0 aHAJIN3A;

® BOCIpPUHUMATH, (HOpPMYyIUpOBaTH U  NPeoOpa3oBbIBATH  CYKICHHUS:
yTBEpJAUTENIbHbIE W OTpULIATEIbHbIC, €IUHUYHBIE, YacTHbIE M 0OOIIMe,
YCIIOBHBIE;

® BBIIBIAITH ~ MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3M U
npoTuBopeursi B (akTax, AAaHHBIX, HAONIONCHUSAX U YTBEPKICHUSX,
npeajiaraTb ~ KPpUTEPUM U1 BBISIBJICHHS ~ 3aKOHOMEPHOCTEM |
IIPOTUBOPEUHNIL;

e JenaTh BBIBOABI C HUCIOJIb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUU;



e pa3dupaTh JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPXKIACHHM (TIPSIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITENIBHO HECIIOXKHBIE JOKa3aTEeJIbCTBA
MaTeMaTHUYECKUX (PaKTOB, BBICTpaMBaTh AapryMEHTALMI0, IPUBOAUTH
IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCY K ICHUS;

e BbIOMpaTh croco0 pemieHus y4eOHOHM 3ahauu (CpaBHUBATh HECKOJIBKO
BApMAHTOB pEIICHMs, BBIOMpaTh Hauboyee MNOAXOASAMUNA C YYETOM
CaMOCTOATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarTebCcKHe 1eiiCTBUS:

® UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI MHCTPYMEHT MO3HAHUS,
(GopMyIupOBaTh BOIPOCHI, (PUKCUPYIOLIUE NPOTUBOpPEUHE, MpoOIeEMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh HCKOMOE U JaHHOE, (OpPMHUPOBATH
TUIIOTE3Y, ApTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

® IPOBOJUTH [0 CaMOCTOSITEJIBHO COCTaBJICHHOMY IUIaHY HECJIOXHBIN
DKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME  TIO  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCHMOCTEH OOBEKTOB
MEXKTy COOO0M;

® CaMOCTOSITENBLHO (POopMyIMpoBaThH 000OIIEHUS 1 BBIBOJIBI 1O Pe3ysibTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEJOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

® IIPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE Ipollecca, a TaKkKe BbIJABUIaTh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

® BBIIBISITH HEJOCTAaTOYHOCTh W HM30BITOUHOCTh HH(OpPMAINMH, HTAHHBIX,
HEOOXOUMBIX JIJIsl pELICHUS 3a4a4u;

e BbHIOMpaTh, aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh W HHTEPHPETUPOBATH
UHGOPMAIIMIO PA3IMYHBIX BUAOB U (OPM IPE/ICTABICHMUS;

e BbIOMpaTh (GOpMYy TMpeAcTaBiIeHUS HHPOPMALKMKU M HWILTIOCTPUPOBATH
pemiaemMble 3aJayd CXE€MaMH, JAuarpaMMaMM, WHOW TIpa@ukod Hu uX
KOMOMHAILMSIMU;

® OIICHMBAaTh HAAEKHOCTh WH(GOPMALMK TIO KPUTEPHUAM, MPEIIOKCHHBIM
YUUTENIEM UIN CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHHKaTHBHBIE YHHBepPcaIbHbIe YueOHbIe 1eliCTBUSA:

® BOCHpUHUMATh U (OPMYJIUPOBATH CYXACHHUS B COOTBETCTBHUH C
YCIIOBUSIMHU U LEJISIMH OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOUYKY 3pPCHHSI B YCTHBIX M MHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly peleHus 3a/1a4yi, KOMMEHTHPOBATh MOJYUYECHHbBIN pe3yJIbTaT;

® B X0ji€ O0CYXXJIeHHU 3a7aBaTh BOIIPOCHI MO CYUIECTBY 00CYK/1a€MOU TEMBI,
npo6JieMbl, perraeMon 3a/1auu, BbICKAa3bIBATh UJIEH, HAIlEJICHHbIE Ha MOUCK
pellleHusl, COMOCTaBIATH CBOM CYXKICHHUS C CYXICHUSIMH JPYrHX
YYaCTHUKOB JHaliora, oOHapyXUBaTh Pa3IMyue M CXOJACTBO MO3UIIMI, B
KOPPEKTHOI popme GpopMyIrpoBaTh pa3HOIIACHs, CBOU BO3PAXKEHUS;



® TMPEACTABIATH  PE3yJbTAaThl  pENICHHWs  3aJadd,  OKCIIEPUMEHTa,
UCCJIEIOBAHMS,  TPOEKTa,  CaMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1ay IPE3EHTAIMU U OCOOEHHOCTEH ayAUTOpUU;
® [OHMMATh W  HUCHOJB30BAaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUIyaIbHOW pabOThl TPH PEIMIEHWH YYEOHBIX MaTEeMaTHYCCKUX
3a7ady;
® [IPUHUMATH 11€Jb COBMECTHOM NEATETLHOCTH, INIAHUPOBATH OPTaHU3AIIUIO
COBMECTHOM paloThl, pacmpenensiTb BHUABI padOT, OTOBApUBATHCH,
o0CyXJ1aTh TIPOLIECC U PE3YNbTAT PabOThI, 00001IaTh MHEHUSI HECKOJIBKUX
JIIOJIEH;
® y4yacTBOBaTh B TpynmoBbiX ¢opmax paboTel (0OCyXkneHus, OOMEH
MHEHUSIMH, MO3TOBBIE INTYPMBI W JPYyTHE), BBHITOJHATH CBOKO YacTh
paboOThI M KOOPAUHUPOBATH CBOM JICUCTBUS C APYTUMH YJICHAMU KOMAaH/IbI,
OIICHWBATh KAa4eCTBO CBOETO BKJaJa B OOIIUI MPOIYKT MO KPUTEPHUSIM,
chOpMYITUPOBAHHBIM YIaCTHHKAMU B3aUMOICHCTBHSI.
PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE AeiCTBUS
Camoopranusanus:
® CaMOCTOSITENIbHO COCTaBIIATH IUIAH, aITOPUTM PEIICHUS 3a1add (WU €ro
4acTh), BBIOUpATh CIOCOO pelieHuss ¢ Y4ETOM HUMEIONINXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOM MH(MOPMAITUH.
CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:
® BJaneTh cHocobaMyu CaMONPOBEPKH, CAMOKOHTPOJS Tporecca |
pe3ynbTara penieHus MaTeMaTHIECKOHN 3a/1auu;
® TPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH TIPH PEIICHUH
3a/layd, BHOCHUTh KOPPEKTHUBBI B JIEATEIHOCTh Ha OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYAHOCTEH;
® OIICHMBATh COOTBETCTBHE PE3yJbTaTa JACATEIHLHOCTH MOCTABICHHOW IIEIH
U YCJIOBHSM, OOBSICHATH MPUYUHBI JOCTHKCHUS WM HEJOCTYOKCHUS T1ETTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOYyYArONIMICS TOJYYHUT CIIETYIOIIHE
MPEIMETHBIE PE3YJIbTATHI:

YucJa 1 BbIYUCIEHUS

BrimonHTh, codyeTas YCTHbIE W THChbMEHHBIE MNPUEMBI, apuPMeTHIecKue
JEUCTBUS C pallMOHAIBLHBIMU YUCIaAMU.

HaxoauTh 3HaYeHWsS YHUCIOBBIX BBIPAKCHUH, MPHUMEHSATH pPa3HOOOpa3HbIC
CriocoObl ¥ MPUEMBI BBIYUCIICHUS 3HAYEHUN JAPOOHBIX BBIPAXKEHUN, COJAEPIKAIINX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.



[lepexonuTe OT OaHONM (HOPMBI 3aMTUCH YUCEN K APyroi (mpeoOpa3oBbIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSATHYHYIO, B
JaCTHOCTH B O€CKOHEUHYIO JACCATUUHYIO IPOOB).

CpaBHUBATH U YIIOPSAAOUYMBATH PALlMOHAJIBHBIC YUCIIA.

OKpyIJIsTh ynca.

BBINOTHATh NPUKHUIKY U OLEHKY PE3yJIbTaTa BRIUUCICHUM, OLIEHKY 3HAYCHHI
YUCJIOBBIX BBIPAKCHUW. BBIMOIHATE AEUCTBUS CO CTENEHSMHU C HATypajlbHBIMU
ITOKA3aTEIISIMH.

[IppuMeHATP  NpPU3HAKK ~ JCIUMOCTH,  Pa3jOKEHUE HAa  MHOXKUTEIH
HaTypaJIbHBIX YUCEIL.

Pemate mpakTHKO-OPMEHTHPOBAHHBIE 337a4YM, CBA3aHHBIC C OTHOLICHUEM
BEJINYMH, MNPONOPLUMOHAIBHOCTBIO BEIMYMH, NPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yabpTaThl PELICHMs 3a4ad ¢ y4€TOM OTPAHMYCHHM, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AaredpanvyecKue BbIPAKEHUA

Hcnonp30BaTh ainredpanyeckyr0 TEPMHUHOJIOTMIO U CUMBOJIMKY, IPUMEHSATH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxonuth 3HaueHUs: OyKBEHHBIX BBIPAKEHUM TPU 3aJaHHBIX 3HAYCHUSX
IIEPEMEHHBIX.

BoimonHsaTh  mpeoOpa3oBaHUsT  IEJOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEAECHUEM NIOJIOOHBIX CIAra€MbIX, PACKPBITHEM CKOOOK.

BBINONHATE yMHOXKEHHWE OJHOYIEHA HA MHOTOWIEH W MHOTOYIEHa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OCyIIeCTBIATh PA3J0KEHUE MHOTOWICHOB HA MHOMKHTEIH C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXWTENsS, TIPYNIUPOBKU — CIIAraeMbiX,
npuMeHeHus: (POpMyJ COKPAIIEHHOTO YMHOKEHHS.

[TpumensTh nmpeobpa3oBaHUsi MHOTOWICHOB JIJIsi PEIICHUS Pa3TUYHBIX 3a]1a4
Y3 MaTEMAaTUKH, CMEXKHBIX TPEAMETOB, U3 PEATBHOM ITPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHENM C HATYPAIBHBIMHU IIOKA3aTEISIMHU LIS
npeoOpa3oBaHUs BIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nvMHENHBIE ypaBHEHHsI C OJHOW IIEPEMEHHOM, NMPUMEHSSI IpPaBHIIA
[Iepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIIBHOMY eMmy. IIpoBepsATs, sBisieTCs
JIM YUCJI0 KOPHEM YPaBHEHUS.

[IpumensTh rpaduyeckre METO/IbI IPU PEIICHUU JIMHEWHBIX YPABHEHUM U UX
CUCTEM.

[lonOupaTe npuMepbl Map 4YUCEN, SBIAIONIMXCS PEIICHHEM JUHEWHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMM.

CrpouTh B KOOPAMHATHOM IUIOCKOCTH TpaUK JUHEHHOTO YpaBHEHUS C
JIBYMSI TIEPEMEHHBIMH, TOJIb3YSICh TpadUKOM, TPHUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHUS.

PemaTte cucremsl 1ByX JIMHEWHBIX YPABHEHHUU C ABYMsI IEPEMEHHBIMU, B TOM
yucie rpaduIecKu.



CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUN 110 YCJIOBHUIO 33Ja4d, WHTEPHPETHUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥l IIOJIy4ECHHBIN Pe3yJIbTaT.

DOyHKIMHA

N300paxaTh Ha KOOPAMHATHON NPSIMOM TOYKH, COOTBETCTBYIOINE 33 JaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbl, 3AIIMCHIBATh YHCIOBBIE IIPOMEXYTKHU Ha
aJreOpanvyeckoM s3bIKeE.

OtMmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAHHATaM,
CTPOUTH rpaduKy TUHEHHBIX QyHKIMH. CTpouTh rpaduk QyHKINH y = [X|.

OnucelBaTh C TOMOIIBIO (PYHKIMM W3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb,
MIPOU3BOIUTENLHOCTD, BpEMSl, 00bEM pabOTHI.

Haxoauts 3HaueHue (GyHKIIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpadguueckuii cnoco® mMpeAcTaBIeHUS U aHaIu3a UH(poOpMaluu,
U3BJIEKATh U UHTEPIPETUPOBATh MHPOPMAIIUIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEN.

K koHmy oOyueHuss B 8 kuacce o0OydaroIIMHCA MOJIYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

Yuciia ¥ BIYHCICHUSA

Hcnonp30BaTh HaydajabHbIE IIPEACTABICHUS O MHOYKECTBE JEHCTBUTEIBHBIX
yucen JJIsl CPaBHEHMSI, OKPYTJICHUS U BBIYUCIECHUN, N300paXkaTh ACHCTBUTEIbHBIC
YHUCIla TOYKaMH Ha KOOPJAWHATHOU MPSAMOM.

[IpumeHsATh NOHATHE apU(PMETUYECKOrO KBAJAPATHOTO KOPHSA, HAXOAMTh
KBaJpPaTHbIE KOPHH, UCIOJIb3Ysl MPU HEOOXOAMMOCTH KaJIbKYJATOP, BBINOIHITH
npeoOpa3oBaHus BBIPAKEHUM, COJAEPXKAIIMX KBaJApaTHble KOPHU, HCHOJb3Ys
CBOMCTBA KOPHEMN.

Hcnonp30BaTh 3amucu OOJBIIUMX W MaJbIX YHCEN C MOMOIIBIO JECATHYHBIX
npobeit u creneneit uucia 10.

AJiredpanyeckue BbIpaKeHUs

[IpyMeHATE TOHATHE CTENEHHM C LEJNbIM II0Ka3aTeJIeM, BbIIOJIHATh
peoOpa3oBaHus BhIPAXKEHUH, COEPKALUX CTENEHU C LIETIbIM [TOKA3aTEeIeM.

BbBINONHATE TOXKIECTBEHHbIE NPEOOpa30BaHUsl palMOHATIBHBIX BBIPAKEHUN
Ha OCHOBE MpaBUJI IEHCTBUI HaJl MHOTOUJICHAMHU U alNredpandecKuMH JIpoosiMu.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[TpumensTh npeoOpa3oBaHus BEIPAXKEHHM JIs pEIIEHUs! Pa3JIMYHBIX 337a4 U3
MaTeMaTUKH, CMEXHBIX MTPEIMETOB, U3 PEATBHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pewlate nMHENHBIE, KBaJpaTHbIE YPaBHEHUS W PAlMOHAJIbHBIE YpaBHEHUS,
CBOISIIMECS K HUM, CHCTEMBI IByX YPABHEHU C IByMsI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPaBHEHUU, B
TOM YHCJI€ C TPUMEHEHHEM IrpapuuecKuX MpeACcTaBlIeHul (yCTaHaBIMBaTh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEIICHMS, €CIIM UMEET, TO CKOJIBKO, U
npoyee).



[lepexoauTth OT crmoBecHOW (GOPMYIHPOBKH 3amadul K €€ anreOpandeckoi
MOJEIN C IIOMOUIBIO COCTABJIECHUS YPAaBHEHUS WM CHCTEMBbl YpPaBHEHUHU,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBII pe3yybTarT.

[IpuMeHATh CBOKCTBA YHCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLICHKH,
pelaTh JIMHEWHBbIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M WX CUCTEMBI, JaBaTh
rpa@uyuecKky0 WUIIOCTPALIUI0 MHOXKECTBA PEIIEHUH HEpaBEHCTBA, CHUCTEMbI
HEPABEHCTB.

DOyHKIUU

[TornmMaTe ¥ WCMONB30BaTh (DYHKIIMOHAILHBIC TIOHITHS M SI3BIK (TEPMHUHBI,
CUMBOJIMYECKUE OOO3HAYCHWsI), OMPEACNATh 3HA4YCHHE (YHKIHMHA TIO0 3HAYCHUIO
aprymMeHTa, OIpeAesATh CBOMCTBA PYHKIMU N0 €€ rpauKy.

CtpouTts rpaduKu AMeMEHTAPHBIX PYHKIMNA BUA:

y = k/x, y =x2, y = x3,y = [x|, y = VX, omuChIBaTh CBOICTBA UHCIOBOIA
byHkuuu 1o e€ rpaduky.

K xoniy oOyuenus B 9 kiacce oOyYarOmIMIiCS TOJYYHUT CIIETYIOIINE
MPEAMETHBIE PE3YIBTATHI:

Yucaa v BBIYMCICHUA

CpaBHUBATH U YNIOPSAAOUUBATH PALIMOHAIIBHBIEC U UPPALlMOHAIBHBIE YHCIIA.

BoimonHaTh  apudMeTHYecKue JEUCTBUS € PAlMOHAIBHBIMU YHCIIAMH,
codeTass YCTHbIE M NHUCHBMEHHBIE TMPUEMBI, BBIIOJHIATH BBIUMCICHUS C
UpparMoHaIbHBIMU YUCIaMHU.

Haxomute 3HaueHHs CTENEHEW C LENbIMU I[OKa3aTels MU U KOpHEH,
BBIYUCIISITh 3HAYEHUS YHCIIOBBIX BBIPAKCHUM.

OKpyrJisiTh  IEUCTBUTEIBHBIC YHWCIA, BBIMOJIHATh MPUKUAKY pPE3yjbTaTa
BBIYHCIICHUI, OLICHKY YUCIIOBBIX BBIPAKCHUMU.

YpaBHeHHS U HEPABEHCTBA

Pemath JMHEHBIE W KBaJpaTHbIC YPaBHEHWS, YPaBHEHUS, CBOJISIIHECS K
HUM, TIPOCTEHIITNE TPOOHO-pAIIMOHAIbHBIE YPABHEHHSI.

Pemare cucrempl ABYX JIMHEHMHBIX YPAaBHEHHH C JABYMsI NEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE ABJISICTCS TUHECUHBIM.

PemaTe TeKCTOBBIE 3amayM aiareOpamdyeckuM CIocoOOM C  TMOMOIIBIO
COCTaBJICHUS YPABHEHUS UM CUCTEMBI JIBYX YPAaBHEHHM C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTEUIINE UCCIENOBAHNUS YPABHEHUN U CUCTEM YPaBHEHUM, B
TOM YHCJI€ C TPUMEHEHUEM TpaduUeCcKuX MpeACTaBIeHUN (yCTaHABIUBATh, UMEET
JU ypaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHBbIE HEPaBEHCTBA, KBAJIpaTHbIE HEPABEHCTBA, HU300paXkaTh
pellieHre HEPABEHCTB Ha YHUCJIOBOM MPSIMOM, 3alUCHIBATh PEIICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemiatb  cucTeMbl  JIMHEHHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIFOYAIONINE KBAJPAaTHOE HEPABEHCTBO, W300pa)xaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB HA YUCIIOBOM MPSMOM, 3aMUCHIBATh PEIIEHUE C TOMOIILI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUN PA3IUYHBIX 33]1a4.



DOyHKIUU

Pacno3naBath (yHKIMM U3Y4eHHBIX BHJOB. IloKa3pIBaThb CXEMaTHYECKH
pacIojoKeHue Ha KOOPJAUHATHOM IUIOCKOCTH rpadukoB GyHKIUN BUaA: y = kX, y
=kx+b y=kx,y=ax2 + bx +c, y=x3,y= Vx, y = |x|, B 3aBHCHMOCTH OT
3Ha4YeHUHN KOA(PPHUIIUEHTOB, ONMUCHIBATh CBOMCTBA (YYHKITUH.

Ctpouth M HU300pakaTh CXEeMaTUYECKU TpadUKW KBaJAPATHUHBIX (PYHKIIHM,
OMMCHIBATh CBOMCTBA KBAJIPAaTUUHBIX (PYHKIIUM 1O UX TpaduKam.

PacriosnaBaTh kBaapaTuyHyr0 (QYHKIHIO 110 (HOopMysie, TPUBOAUTH MPUMEPHI
KBaIPAaTUYHBIX (DYHKIMA U3 peaTbHOM KU3HU, QU3HKHU, TCOMETPHH.

YucsioBbIE MOC/I€10BATETLHOCTH U MPOTrPecCUm

PacrosnaBaTh apuPMETHUYECKYI0 M TEOMETPHUYECKYI0 TIPOTPECCHH TPH
pa3HBIX CrIOco0ax 3aJaHus.

BBITIONHSATS  BBIYMCIICHHWSI C  HCIOJAB30BaHMEM (OPMYJT n-TO  diieHa
apu(pMETHIECKON U TEOMETPUIECKON MTPOTPECCUM, CYMMBI IEPBBIX N YJICHOB.

N3o0pakaTh YjeHbl IIOCJIENIOBATCIPHOCTH TOYKAMHU HAa KOOPJIAWHATHOM
IJIOCKOCTH.

Pemarp 3amaun, CBsA3aHHBIC C YHCJIOBBIMH ITOCJIEIOBATEILHOCTSIMU, B TOM
qHUCJIe 3aJa4d U3 peabHOMN XKM3HM (C UCIOJIb30BaHUEM KaIbKYIATOPA, U(PPOBBIX
TEXHOJIOTU).



TEMATHYECKOE IINIAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA»
HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

7 KJIACC
JIeKTPOHHBIE
Ne HaumenoBanue pasaesioB KoOMM9ecTEO (uu¢posrbie)
n/n U TeM MPOrpamMMbl o0pa3oBaTeJIbHbIE
4acoB
pecypchl
1 Yucna 1 BRIYUCTICHUS. 75 bubmmoreka [JOK
Panyonansubie yncia https://m.edsoo.ru/7f415b90
’ Anrebpanueckue 27 bubmnoreka [IOK
BBIPAKCHUS https://m.edsoo.ru/7f415b90
bubmoteka [IOK
3 ¥ PABHCHHUS! H HEPABCHCTHA 20 https://m.edsoo.ru/7f415b90
4 Koopaunate! u rpaduku. 24 bu6moreka [JOK
DyYHKIUU https://m.edsoo.ru/7f415b90
5 [ToBTOpeHue u 0600IICHNE 6 bubmorexa LOK

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

OBIIEE KOJIMYECTBO YACOB
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8 KVIACC

JJIeKTPOHHBbIE
Ne HaunmenoBanue pasgesnoB 1 KouaundecrsBo | (mu¢posbie)
n/n TeM MPOrPaMMbl 4acoB o0pa3oBaTeJIbHbIE
pecypchl
1 Yucna ¥ BEIYUCIICHUS. 15 bubmmorexa [JOK
KBanparasie kKopHU https://m.edsoo.ru/7f417af8
, | e , Biomona LK
https://m.edsoo.ru/7f417af8
noKa3aresieM
3 QT;Z?KI;?{I/II/II?CII((E;paTHHﬁ 5 bubmorexa TOK
.. ' https://m.edsoo.ru/7f417af8
TPEXUICH
y | AeSpureooe . BuGmorera LIOK
) https://m.edsoo.ru/7f417af8
AnreOpaundeckas Jpoob
5 VYpaBHEHHS 1 HEPABEHCTBA. 15 bubmoreka [JOK
KBagparHble ypaBHEHHS https://m.edsoo.ru/7f417af8
6 YpaBHEHHS 1 HEPABEHCTBA. 13 bu6moreka [JOK
CucrteMbl ypaBHEHUN https://m.edsoo.ru/7f417af8
7 VYpaBHEHHS 1 HEPABEHCTBA. 12 bubmoreka [JOK
HepaBeHctBa https://m.edsoo.ru/7f417af8
3 OyHk1d. OCHOBHBIE 5 bu6mmoreka [JOK
MOHSTHUSI https://m.edsoo.ru/7f417af8
9 OyHKuuu. Yucinoseie 9 bu6mmoreka [JOK
byHKIUN https://m.edsoo.ru/7f417af8
bubmoteka [IOK
10 Mosropenne n 060dmenne 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB 102
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9 KVIACC

JJIeKTPOHHbIE
Ne HaumenoBanue pasgenoB u  KoaudecrBo | (umdposBbie)
n/n TeM IPOrpamMMbl 4acoB oOpa3oBarejibHbIE
pecypchl
1 Yucna 1 BRIYUCTICHUS. 9 bubmmoreka [JOK
JleficTBUTENbHBIC YK CTIA https://m.edsoo.ru/7f419d08
) Yo oo LOK
. https://m.edsoo.ru/7f419d08
MIepPEMEHHOM
3 YpaBHEHUS U HEPABEHCTBA. 14 bubmmoreka [{OK
CucreMbl ypaBHEHUN https://m.edsoo.ru/7{419d08
4 YpaBHEHUS 1 HEPABEHCTBA. 16 bubmoreka [JOK
Hepasencrtsa https://m.edsoo.ru/7f419d08
bubmoteka [IOK
> Oymruit 16 https://m.edsoo.ru/7f419d08
6 Yucaosie 15 bu6mmoreka [JOK
MOCJIEA0BATEIILHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpEeHue, 06001IEHUE, 18 bubmoteka [IOK
CHUCTEMAaTHU3alus 3HaHUI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB 102
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COAEPKAHUE OBYYEHUSA YYEBHOI'O KYPCA «I'EOMETPUS» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

7 KIIACC

HavanbeHble noHsTHS reoMeTpun. Touka, mpsiMasi, OTPE30K, JIyd. YToi. Buasl
yrioB. BeprukanbHble M cMexHbIE yIUBl. buccekrpuca yria. Jlomanas,
MHOTrOYroyibHUK. [lapaninenpHOCTh U EPIEHIUKYIISIPHOCTD NPSIMBIX.

CumMmerpuunbie  ¢urypel. OCHOBHBIE CBOWMCTBA OCEBOM CHMMETpPHH.
[IpuMepbl CUMMETPHUH B OKPYKAIOILEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOUIBIO LMPKYJIS MU JIMHEUKU. TpeyroyibHUK.
Bricora, Menuana, OuccekTpuca, uxX CBOMCTBA.

PaBHOOEpeHHBIN U pPaBHOCTOPOHHUN  TpeyroiabHukU. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M TpU3HAKU paBHOOEAPEHHOrO TpeyrojbHUKa. [Ipu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIEIbHBIX NPAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
BHewHue yriel TpeyroiabHUKA.

[IpssMoyrosibHBII  TpeyroibHUK. CBOWCTBO MEAHMAHBI MPSAMOYTOJIBHOTO
TPEYTrOJbHHUKA, NPOBEAEHHOM K  rumoreHyse. Ilpu3Haku  paBeHCTBa
PSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTrONbHBIN TPEYrOJIBHUK € yIJIOM B 30°.

HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYrOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yIJie U OOJIbIIEH CTOPOHE TPEYTrOJIbHUKA.
[leprieHIUKYIISIp ¥ HAKIOHHAS.

['eomeTprueckoe MeCTO TO4YEK. buccekTpuca yrma W CEepeIMHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
pacCIIOJIO)KEHUE OKPYKHOCTH M mpsiMoi. KacarenpHas M cexyiias K OKPY>KHOCTH.
OKpyXHOCTb, BIIMCAaHHAas B Yyroi. BrnucanHas W onucaHHas OKPYKHOCTH
TPEYTOJIbHUKA.

8 KUIACC

YerpipéxyronpHuku. lapamnenorpamm, ero npusHaku U cBoMcTBa. YacTHeie
cllydad MapajuieiorpaMMoB (IIPSIMOYTOJIbHUK, pOMO, KBaApar), UX MPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKasi Tpameuusi, €€ CBOWCTBA U MPHU3HAKHU.
[IpssMoyroJibHas Tpaneuus.

Meron yaBoeHuss Meauansl. LlenTpanbHas cumMmerpusa. Teopema Daineca u
TEOpEMa O IPOIOPLUHUOHAIIBHBIX OTPE3KaX.

Cpennue JIMHUK TPEYTOJIbHUKA U Tpaneuuu. L{eHTp Macc TpeyrojapHuKa.

[Togobue TtpeyronbHUKOB, Ko3pdunuent mnomodus. [lpusHaku momoOUs
TpeyrojabHUKOB. [I[pumeHeHne moao0us Mpu pelieHnH MPaKTUIECKUX 3a/1ad.



CpoiicTBa mom@aaei reomerpudeckux ¢uryp. DopmMynsl i IUIOMIAU
TpPEYroJibHUKa, Napajienorpamma, pom6a u Tpanenuu. OTHOIIEHHUE IUIONIAIeH
oA0OHBIX GUTYP.

Brluncnenne miomaaeid TpeyroJibHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIETYaTON
Ooymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu penreHUn
MPAKTUYECKUX 33/1a4.

CHHYyC, KOCHHYC, TaHI'€HC OCTpPOTO yrIjla MPsSMOYTOJIBHOTO TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO. TpUTOHOMETpUYECKHE (YHKIIUU
yriaoB B 30, 45 u 60°.

BrnmcaHHble M IEHTpaJbHBIE YTIIIbI, YrOJd MEXKIYy KacaTEIbHOW M XOPIOW.
VYrimel  Mexay ~XopaamMu M CeKylUIMMHU. BrnmcaHHele W OINKCaHHBIE
YETBIPEXYTOJIbHUKNA. B3auMHOE pacmnojioKeHne AByX OKpykHocrer. Kacanue
OKpy>xHOCTel. O01Me KacaTreabHbIe K ABYM OKPYKHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHrenc yrioB ot O gmo 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. DOPMYIIBI IPUBEACHUS.

Pemenue TpeyrosbHUKOB. TeopeMa KOCMHYCOB M TEOpEMa CHHYCOB.
Pemenne mnpakTUYeCcKHX 3aJad C HUCIOJb30BAHUEM TEOPEMBl KOCHHYCOB U
TE€OPEMBI CUHYCOB.

[IpeobpazoBanue noao6us. [logoOue COOTBETCTBEHHBIX JIIEMEHTOB.

TeopeMa O NpPOU3BEACHUH OTPE3KOB XOpPJ, TEOPEMbI O MPOU3BENCHHUH
OTPE3KOB CEKYIINX, TEOPEMA O KBAJIpaTe KacaTeIbHOM.

Bektop, anumHa  (MOIyNnb)  BEKTOpa,  COHANPABIECHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO  HAIPaBJIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy HaJ BEKTOpaMmH. PasznokeHue BEeKTopa IO JBYM
HEKOJUIMHEApHbIM BekTopaM. KoopauHaTtel BekTopa. CKalsspHOE IPOU3BEACHUE
BEKTOPOB, IPUMEHEHHE ISl HAXOXKACHUS JIJIMH U YTJIOB.

JlexkapToBbl KOOpIMHATHI HA IUIOCKOCTHU. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpAMHATAX, MIEPECEUCHUE OKPYKHOCTEW M MPAMBIX. METOI KOOPIAMHAT U €ro
IIPUMEHEHUE.

[IpaBriibHBIE MHOTOYTOJBHHUKK. [[nmmHa okpyxHOCTH. ['pamycHas w
pajaviaHHas Mepa yria, BBIYMCIEHHE JJIMH Iyr okpyxHocTeil. [lnomans kpyra,
CEKTOpa, CErMEHTA.

JIBM>KEHUS TUIOCKOCTM M BHYTPEHHUE CHUMMETpUM (uryp (dJaeMeHTapHbIe
npenacrasienus). [lapannensasiil nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOCHHS NPOrpaMMmbl y4eOHOro Kypca
«I"eoMeTpus XapaKTepU3yIOTCS:

1) naTrpuoTHYecKoe BOCIMTAHME:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W HACTOSALIEMY POCCUMCKOU
MaTeMaTUKH, [EHHOCTHbIM  OTHOIIEHWEM K  JIOCTHXKEHHUSIM  POCCHMCKHUX
MAaTEMATUKOB M POCCHMCKOM MAaTEMaTUYECKOM WIKOJIbI, K MCIIOJb30BAHUIO 3TUX
JTOCTIDKCHHUH B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINMOJIHEHUIO 00SI3aHHOCTEN IpaklaHWHA U peasu3allii ero
mpaB, TMPEJICTAaBICHUEM O MaTEMaTHYECKUX OCHOBAaX (YHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SBJICHUMN, MPOIEAYp TPa)KJIaHCKOTO OOIIecTBa (Harmpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKICHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHMKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESATEIbHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha AaKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MAaTEMATUYECKOW HAIPABIECHHOCTH, OCO3HAHUEM BAXXHOCTH MaTEMaTUYE€CKOIO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEMHON NpodecCHOHaIbHOM
JEATEIBHOCTH W PAa3BUTHEM HEOOXOAUMBIX YMEHUM, OCO3HAHHBIM BBHIOOPOM H
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOILMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajay, PEHICHUHN, PACCYXKIEHUN, YMEHHIO BHJIECTb
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpUEHTAlMel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UEJIOBEKA, MIPUPOJIBI U
oOllecTBa, MOHMMAHUEM MATEMaTUYECKOM HayKu Kak c@epbl 4YeJIoBeUYeCKOU
JEATEeIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl Pa3BUTHUS ITUBWIIM3AIINU,
OBJIaJICHUEM SI3BIKOM MaTeMaTHKU M MAaTeMaTHYECKOU KYJIbTYpOW KaK CPeACTBOM
MO3HAHUS MHpPA, OBJAJEHUEM MPOCTEUINIMMHU HaBBIKAMU MCCIIEI0BATEIHCKON
JIEeSITETbHOCTH;

6) ¢usuveckoe BocnuTranue, (GopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJIBLHOTO 0JIaronoJIyYns:

TOTOBHOCTBIO MPUMEHITh MAaTEMATUYECKUE 3HAHUS B HHTEPECAX CBOETO
3I0pPOBbsl, BEIECHHUSI  3J0POBOrO  00pa3a JKU3HU  (30POBOE  TUTAHUE,



cOQIaHCUPOBAHHBIM PEXUM 3aHATHA U OTABIXA, peryisapHas (unveckas
aKTUBHOCTb), C(OPMUPOBAHHOCTHIO HaBbIKa peQIEKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OITMOKY M TaKOTO e IpaBa JPYyroro 4ejIoBeKa;

7) 3Ko0JI0THYeCcKOe BOCIIMTAHME:

OpHMEHTAIIMEN HA MPUMEHEHHWE MaTEMAaTHYECKUX 3HAHUM NI pelICHUs 3a1ad
B 00JIaCTH COXPAHHOCTH OKpYKaloIIeH cpeapl, IJIaHUPOBAHUS TIOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
I00ATBHOTO XapaKkTepa KOJIOTHIECKUX MPOOJIeM U IyTeH UX PEIICHNUS,

8) ajanranus K U3MEHAIIMMCSH YCJIOBUAM COLMAJIBLHOM M NMPHUPOAHON
cpeabl:

TOTOBHOCTBIO K JECHUCTBUAM B YCIOBHUAX HEONMPEACIEHHOCTH, IMOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA Yy APYTHX JIOACH, MpUOOpeTaTb B COBMECTHOW ACATEIHHOCTU
HOBBIE 3HAHUS, HABBIKK U KOMIIETCHIIMH U3 OIBITA JPYTUX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIMpOBaTh WJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYyalldl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS W JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATBI
IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE e CTBHUSA

ba3oBble 1oruyeckue qeicTBus:

® BBIIBIATh U XapaKTEPHU30BaTh CYIIECTBEHHbIC NPU3HAKM MaTEMaTHYECKUX
OOBEKTOB, TOHATUH, OTHOIIEHUH MEXIy MOHATUAMHU, (HOPMYIUPOBATH
ONpENeNeHUs]  MOHATHM, YCTaHAaBIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmy, OCHOBaHUA i OOOOIIEHWS U CPaBHEHUSA, KPUTEPHUH
POBOJIMMOIO aHAJIN3a;

® BOCIpPUHUMATh, (QOPMYJIHpPOBAaTH U  MPeoOpa3oOBbIBATH  CYXKICHUS:
yTBEpAUTENIbHbIE U OTpULATENIbHbIC, €IMHUYHbIC, YacTHbIE U O0OIlIue,
YCIIOBHBIE;

® BBIIBIATH ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U  H
OpOTUBOpEUMsl B (paKTax, JaHHBIX, HAOJIOJNEHUSAX U YTBEPKIACHMSX,
npeajiaraTb KpUTEPUU sl BBISIBJICHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEUMI;

e JenaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

e pa30upaTh JOKa3aTelbCTBA MAaTEMATUYECKUX YTBEPKICHUM (MpSAMbIE U OT
IPOTUBHOI0), TPOBOJUTH CAMOCTOSATEIBHO HECIIOXKHBIE JOKa3aTeIbCTBA



MaTeMaTHYeCKUX (akTOB, BBICTPAUBATH APTyMEHTALUIO, MPHUBOIUTH
NpPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

® BBIOMpPATH CMOCOO pernieHus y4dyeOHOM 3adauu (CpaBHUBATH HECKOJBKO
BApUMAHTOB peEUIEHUs, BbIOMpaTh Hauboyiee TNOAXOMAIIUA C Y4ETOM
CaMOCTOSATENbHO BBIJIETICHHBIX KPUTEPUEB).

ba3oBble uccienoBarTenbCcKHe 1eiiCTBUS:

® UCIIOJIb30BaTh BONPOCHI KaK MCCIIEIOBATENbCKANA WHCTPYMEHT I1O3HAHMS,
dbopMynupoBaTh BOMPOCHl, (PHUKCUPYIOLIUE MPOTUBOPEUYHUE, MPOOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATh HCKOMOE U JaHHOE, (OpMHpOBAThH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3ULIHUI0, MHEHHE;

® MPOBOJUTH IO CAMOCTOSITENBHO COCTABICHHOMY IUJIAHY HECIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTEMaTUYECKOro 00beKTa, 3aBUCUMOCTENH 00BEKTOB MEXKYy COOOI;

® CaMOCTOSITENILHO (POpMyIUpOBaTh 000OIIEHUS W BBIBOJIBI 1O pe3ysbTaTaM
MPOBENEHHOTO HAOJIIOICHMS, UCCIEAOBAHMS, OIIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

® [IPOTHO3MPOBATh BO3MOKHOE pa3BUTUE MPOLECCA, a TAKXKE BBIIBUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanueii:

® BBIBISITH HEJOCTaTOYHOCTb WU H30BITOYHOCTh HH(POpPMAIMM, JaHHBIX,
HEOOXOAMMBIX JJIS PEIICHUS 3a1a4H;

e BHIOMpPATH, AHAIM3HPOBATH, CUCTEMATU3HPOBATH U HHTEPIPETUPOBATH
MH(GOPMAILIMIO Pa3IMUHBIX BUIOB U (HOPM IpECTaBICHMUS;

e BbpIOUMpaTh (GOpMYy NpEICTaBICHUS HHPOPMAIMM U WUIIOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JuarpaMMamH, WHOM Tpadukod u uX
KOMOMHAIMSIMU;

® OIEHMBATh HAJAEKHOCTh HHPOPMALMH MO KPUTEPUSM, MPEATIOKEHHBIM
yuuTesneM Uiu chOPMYITHUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

® BOCIPUHUMATH U (HOPMYIUPOBATH CYKACHHS B COOTBETCTBUH C YCIOBUSIMU
U LEJISIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BbIpa)kaTh CBOIO TOUYKY 3PEHMSI
B YCTHBIX M NMUCBMEHHBIX TEKCTAX, JAaBaTh MOSICHEHHUS IO XOJYy PELICHUs
3aJ1a4yi, KOMMEHTHUPOBATh MOJy4YECHHBIN PE3yJIbTaT;

e B X07€ 00CYXXJEHUS 3a7aBaTh BOIPOCHI MO CYILIECTBY 00CYk/IaeMOM TEMBI,
npo0eMbl, perraeMon 3aJauu, BbICKA3bIBaTh UECH, HAIICJICHHbIE HA MTOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUSAMH JIPYTUX
YYaCTHUKOB JAHAJIOra, OOHAPYKUBATh pa3zIu4he M CXOJACTBO IMO3UIIMHA, B
KOPPEKTHOU GopMme hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;

® [IPEACTABIATH pE3yNbTATHI penieHus 3a/1auu, HKCIIEPUMEHTA,
UCCIIEIOBaHMsI, MIPOEKTA, CAMOCTOSTENIbHO BIOUpaTh (hOpMAT BBICTYTLIICHUS
C Y4€TOM 3aja4 MPE3CHTANHA U OCOOEHHOCTEHN ay/IUTOPHH;

® [IOHMMAaTh U MCIOJIb30BATh MPEUMYIIECTBA KOMaHAHONW U WHAWBUyaIbHON
paboThI MpHU pelIeHnH YIeOHBIX MaTeMaTHYECKUX 3a/aY;



® [IPUHUMATH I1€JTb COBMECTHOM AESITEIBHOCTH, TJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM paboThl, pacnpenensTb BUIbl pPabOT, JOrOBapUBaTHCA,
00CyXJ1aTh MPOIECC U pe3yiabTaT paboThl, 0000IIATh MHEHHS HECKOJIbKHUX
JIIOJIEH;

® y4yacTBOBaTh B TIPYyNmHoBbIX ¢opmax paboTel (0OCYyXkAeHUsA, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI 1 JIPYTHUE), BBITIOIHATH CBOIO 9aCcTh PaOOTHI
U KOOPIAMHHPOBATH CBOW JEUCTBHS C JAPYTHMH WICHAMH KOMAaHJIbI,
OIICHMBATh KAdeCTBO CBOETO BKJIaJa B OOIMMIA MPOAYKT TIO KPHUTEPHUSIM,
chOpMYITUPOBAHHBIM YIaCTHHKAMU B3aUMOICHUCTBHSI.

PeryasiTuBHbIE YHHBepcaJbHbIe y4eOHbIe JeHCTBUS

Camoopranusanus:
® CaMOCTOSITENIbHO COCTaBJATh IUIAH, aJTOPUTM pEUIeHMs 3afadd (WIH €ro
4acTh), BBIOMpaATh CHOCOO pEIICHHS C YYETOM HMMEIOLIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOXHOCTEH, AapryMEHTHPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(OpMAIUH.
CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:
® BJAJETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIA IIPOLIECCa U Pe3yJIbTaTa
pELIEeHNs MaTEMAaTUYECKOM 3a/1a4H;
® IIPEIBUAETH TPYIHOCTU, KOTOPBHIE MOTYT BO3HUKHYThH IIPU PELICHUH 3a/1a4U,
BHOCUTh KOpPPEKTHBBI B AESATENBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;
® OLICHMBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTU ITOCTABICHHOW LU U
YCIIOBUSIM, OOBSCHATH MPUYUHBI JTOCTHOXKEHHS] WJIM HEIOCTH)KEHHUS LENH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

K xoHmy oOydeHuss B 7 kJjacce OOyYarOmMICS TIOJYyYUT CIICIYIOIIHE
MPEAMETHBIE PE3YIIbTATHI:

Pacno3naBaTh M3ydeHHBIE TEOMETPUYECKUE (DUTYPBI, ONPENENATh UX
B3aMMHOE pPaCIOJIOKEHUE, H300paxaTb TIEOMETPUYECKHE (DUTYpBI, BBINOIHAThH
YepTeKU MO YCJIOBUIO 3adaud. M3mepsTh JWMHEWHbIE W YIJIOBBIC BEJIMYUHBI.
Pemiats 3a1a4u Ha BEIYUCIIEHUE JJIMH OTPE3KOB U BEJIMYMH YTJIOB.

Henate TpyOyr0 OILICHKY JIMHEHHBIX U YTIJOBBIX BEJIWYUH TMPEIMETOB B
peaibHOM KU3HM, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Pasznmuuarh pasMmepbl ITHX
O0OBEKTOB T10 MOPSIAKY BETUYUHBI.

CTpouTh 4yepTe KU K TEOMETPUUYECKUM 3a/1auaM.

[lonp30BaThCsd TMpU3HAKAMM PABEHCTBA TPEYTrOJIbHUKOB, HCIOJIb30BAThH
MPU3HAKHU M CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJIHLHUKOB P PEIICHUH 33]1a4.

[IpoBOANTH JTOTMYECKUE PACCYKACHUSI C UCIOIb30BAHUEM T€OMETPUUYECKUX
TEOPEM.



[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSMOYIOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM  MEJMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPAMOYTOJIBHOTO
TPEYTOJbHUKA, B PEHIEHUN FEOMETPUUYECKUX 3aay.

Onpenensts napawiedIbHOCTh MPSAMbBIX C IIOMOIIBIO YTIIOB, KOTOPhIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTe napauieJIbHOCTh MPSMBIX C IMTOMOIIBIO PaBEHCTBA
PACCTOSIHAM OT TOYEK OAHOU MPSMOM 0 TOUYEK APYTOM MPSIMOU.

PemaTe 3a1aun Ha KjeT4yaToi Oymare.

[IpoBOANTH BBIYMCICHUSI UM HAXOJUTh YHUCJIOBbIE U OYKBEHHBIC 3HAUYCHUS
YJIJIOB B TEOMETPUYECKMX 3aJadax C MCIIOJb30BAHUEM CYMMBI  YTJIOB
TPEYrOJbHUKOB M MHOTOYTOJBHHKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IIpU
IIEPECEUCHNH JBYX IAPAJUIEIBHBIX MPSAMBIX CEKylled. Pemare mnpakTudeckue
3a/1a4M HA HAXOXJEHUE YIJIOB.

Brnagete mMOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEAEHATH
OMCCEKTPUCY yIila U CEpPEIUHHBINA MEPIEHIUKYIIAP K OTPE3KY KaKk T€OMETPUUECKHE
MeCTa TOYEK.

@opMynUpOBaTh ONPEHECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JUaMeTpa
OKPYKHOCTH, IIOJIb30BaThCS UX CBOMCTBAMHU. Y METh IIPUMEHSTH 3TH CBOMCTBA IIPU
peLIEeHNH 3a1a4.

Brnagers NMOHATHEM ONMCAHHOM OKOJIO TPEYIrOJIbHUKA OKPYXKHOCTH, YMETH
HaxoauTh €€ 1eHtp. [lonbp3oBaThes (akraMu O TOM, YTO OMCCEKTPHUCHI YTJIOB
TPEYTOJbHHUKA TIEPECEKAIOTCSI B OJHOM TOYKE, U O TOM, 4YTO CEpPEIVWHHBIC
MIEPIICHINKYJIAPHI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OJTHOM TOYKE.

Bianets noHATHEM KacaTeNbHOM K OKPYKHOCTH, IOJIB30BAaTHCS TEOPEMOU O
MEPIICHINKYJIIPHOCTH KAaCaTEIbHOM U Paauyca, IPOBEAEHHOTO K TOYKE KACaHHUS.

[lonp30BaThCA NPOCTEUIIMMHU TEOMETPUUECKUMH HEPABEHCTBAMH, IIOHUMATh
WX IPAKTHYECKUN CMBICI.

IIpoBOANTE OCHOBHBIE T€OMETPUUYECKUE TIOCTPOCHUS C IIOMOILIBIO LIUPKYJIS U
JIMHENKHU.

K xoHmy oOyduenuss B 8 kJjacce oOydYaromMiiCs TIOIYYUT CIICIYIOIIHE
IIPEIMETHBIE PE3YJIIbTATHI:

PacniozHaBaTe OCHOBHBIE BHJBl UYETBIPEXYTOJIBHUKOB, MX 3JEMEHTHI,
II0JIb30BATHCS UX CBOMCTBAMHU MPU PEIIEHUHA T€OMETPUYECKUX 3a/1a4.

[IpuMeHATh CBOMCTBA TOYKHM IEPECEUCHHS] MEAUAH TPEYrojibHUKa (LIEHTpa
Macc) B PEILICHUH 3a/1ay.

Brnanets nonaTueM cpegHel JUHUM TPEYTrOJIbHUKA U Tpareluu, TPUMEHSTh
MX CBOWMCTBA NpPHU PELICHUM TeOMETpUYECKHUX 3anay. llonap3oBaTbCcs Teopemoi
daneca 1 TEOPEMOI O MPOMOPUMOHATIBHBIX OTPE3KAX, IPUMEHSTh UX IS PEIICHUS
MPAKTUYECKUX 3a/1a4.

[IpuMeHsTh MpU3HAKK TTOJ00US TPEYTOJILHUKOB B PEIICHUN T€OMETPUUYECKUX
3a1ad.

[Tonp3oBaTeess Teopemoii [ludaropa mns pemieHUs TEOMETPUUYECKUX U
npakTudyeckux 3aaady. CTpoUTh MaTEMaTUYECKYH0 MOJENb B MPAKTUYECKUX
3a7a4ax, CaMOCTOSITENBHO J€JaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINE JJIUHBI.



Bnagetp mnoHATHSIMH CHHYCAa, KOCHMHYCa M TaHIM€HCa OCTpPOro yria
MPSAMOYTOJILHOTO TpeyroibHuKa. [101630BaThCAd ATUMH NMOHATUAMU JJISI PELIEHUS
MPAKTUYECKUX 33/1a4.

BoruucisaTs (pa3audHbIMU CIIOCOOAMM) TUIOMIAAL TPEYTOJIbHUKA U TUIOLIAAH
MHOTOYTOJBHBIX  GuUryp (Mmoab3ysich, TI€ HEOOXOJUMO, KaJIbKYJIATOPOM).
[IpUMEHATH MOTYyYEHHBIE YMEHHUS B IPAKTUUECKUX 33/1a4ax.

Bianerb NOHATUSMHM BIIMCAHHOTO W LEHTPAJIbHOIO YIja, HCIOJIb30BaTh
TEOPEMBI O BIIUCAHHBIX YTiaX, yIriax MEXAy XopJaMu (CEKYIIUMU) U YTIIe MEXIY
KacaTeJIbHOM U XOPJAOU IPU PELICHNH T€OMETPUUECKUX 3a1a4.

Brnagete mOHATHEM ONMMCAHHOIO YETHIPEXYTOJBbHUKA, NMPUMEHSITH CBOKWCTBA
ONMCAHHOTO YETBHIPEXYTOJIbHUKA IIPU PEIICHUU 3a7a4.

[IpUMEHATh MOTYyYEHHBIC 3HAHHS HA MPAKTUKE — CTPOUTh MATEMATHYECKHUE
MOJIEITH JIJIS 337124 PEATbHOM KU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BBIYUCIIECHUS
C TpPUMEHEHUEM TOJ00US W TPUTOHOMETPHUM (MOJB3YSACh, T€ HEOOXOIUMO,
KIBKYJISITOPOM).

K xoniy oOyuenus B 9 kiacce oOyYarONIMICS TOJYYHUT CIETYIOIINE
IIPEIAMETHBIE PE3YIIbTATHI:

3HaTh TPUTOHOMETPUUYECKHE (YHKIIMM OCTPBIX YIJOB, HAXOJIUTh C UX
MOMOIIBIO PA3JIMYHBIE 3JIEMEHTHI TMPSIMOYTOJIBHOTO TPEYroibHUKA («perieHue
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (¢ MOMOIIIbIO KaTbKYJISTOPA) JJIUHBI
U YTJIbI 1J19 HETAaOJIMYHBIX 3HAYCHUM.

[Tonp3oBaThcsa GpopMyiiaMu MPUBEICHUSI 1 OCHOBHBIM TPUTOHOMETPUUECKUM
TOXJIECTBOM ISl HAXOXKJICHUS COOTHOLICHUM MEXIYy TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMM.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB JIJISI HAXOXKJICHUST PA3IMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («pEIIeHUE TPEYroJbHUKOBY), MPUMEHSITh HUX MpHU
PEILICHUU T€OMETPUUECKHUX 3a/1a4.

Brnagets moHsTHSMH — nipeoOpa3oBaHHMS — TOJIOOMS, COOTBETCTBEHHBIX
9JIEeMEHTOB MOJ00HbBIX Guryp. [loap30BaThCs CBOMCTBAMU MOA0OHS TPOU3BOIHHBIX
buryp, ymeTh BBIUKCIATH JUIMHBI W HAXOAUTh YIJIbI Yy TMOAOOHBIX (Uryp.
[IprMeHATh CBOMCTBAa TMOJOOMS B MPAKTHYCCKHX 3aadax. YMETh IPUBOIUTH
IPUMEPBI TOJIOOHBIX (GUTYP B OKPYKAIOIIEM MHUPE.

[Tonp30BaThCA TEOPEMAMU O TPOU3BEIACHUN OTPE3KOB XOPA, O MPOU3BEACHUN
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeJIbHOM.

[Tonp30BaThCs BEKTOpAMH, MOHUMATh MX T€OMETPUUECKUU U (PU3UUYECKUIMA
CMBICJI, TPUMEHATh WX B PEIICHUH T'E€OMETPUYECKUX M (U3WYECKUX 3ajad.
[TpUMEHSTH CKalIsipHOE MPOU3BEICHNE BEKTOPOB ISl HAXO0XKACHUS JJIMH U YTJIOB.

[Tonp30BaTbCd METOAOM KOOpPJMHAT HA IUIOCKOCTH, NPUMEHSTH €ro B
pEILIEHUY T€OMETPUYECKUX U MTPAKTUUECKUX 3a7aY.

Brnanerb MOHATUSMU TPABWIBHOTO MHOTOYTOJBHUKA, JJIMHBI OKPY>KHOCTH,
JUTMHBI TyTH OKPY>KHOCTH U PaJMaHHON MEpbl yIJia, YMETh BBIYUCIATH IUIOLIA/b
Kpyra u ero yactei. [I[puMeHsITh oay4YeHHbIE YMEHHS B IPAKTUYECKUX 3a/1a4aXx.



Haxomute ocu (Wnm TEHTPHI) CUMMETpUH (DUTYp, TMPUMEHSATH JIBUKCHUS
TUTOCKOCTH B MIPOCTEUIITNX CITyJasX.

[TpuMeHSTh MOJydYeHHbIC 3HAHHUS HA TPAKTHKE — CTPOUTh MAaTEMaTHYECKHE
MOJICJIH JIJIS 3a]1a4 peajbHOU KU3HU U MPOBOUTH COOTBETCTBYIOIINE BHIYMCICHUS
C TPUMEHEHHEM IIOJ00Ms W TPUTOHOMETPHUYECKUX (YHKIHHA (TIOJB3YSICh, TIE
HE00XO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE

INJTAHUPOBAHMUE

YYEBHOI'O

KYPCA

«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

110 ITPOT'PAMME

7 KIIACC
JIEKTPOHHBbIE
Ne HaumenoBanue pasgenoB  KouuvecTBo | (uu¢pposbie)
n/n U TeM NPOrpamMMbl 4acoB o0pa3oBaTesbHbIE
pecypchbl
[Ipocreiimme
reoMeTpuyeckue Gurypor u 14 bubmmoreka [JOK
uX cBoiicTBa. M3mepenue https://m.edsoo.ru/7f415e2e
Ir€OMETPUYECKHUX BETUYHH
bu6mmoreka IJOK
2 TpeyrosbaukH 22 https://m.edsoo.ru/7f415e2e
3 [TapamnenbHbIe TPSMBIE, 14 bubmmoreka [JOK
CyMMa YIJIOB TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
b Teomerpmmente 14 bubmorera LIOK
https://m.edsoo.ru/7f415e2e
IIOCTPOEHUS
5 [ToBTOpEeHue, 06001ICHNE 4 bubmmoreka [JOK
3HaAHUHI https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO HYACOB 63




8 KVIACC

JJIeKTPOHHbIE
Ne HaumenoBanue pasgesnoB u  KoamuecrBo | (uudgposbie)
n/n TeM NPOrpamMMblI 4acosB oOpa3oBarejibHbIE
pecypchbl
) bubmmoreka [JOK
! HeTBIpEXyrOTLHHKA 12 https://m.edsoo.ru/7f417e18
Teopema Paneca u Teopema
’ O TIPOIIOPLIMOHAIIBHBIX 15 bubmmorexa [[OK
OTpe3Kax, MOA0OHBIE https://m.edsoo.ru/7f417e18
TPEYTOJbHUKHU
IInomans. Haxoxxnenue
3 IJIOIAJEH TPEYTOJIbHUKOB U 14 bubmoreka [JOK
MHOTOYTOJBHBIX (PUTYP. https://m.edsoo.ru/7f417e18
[Tnomanm nogo0HbIX GUTYyp
4 Teopema I[Iudaropa n Hauana 10 bu6moreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
YTIIBI B OKPYKHOCTH.
[ Dmmmenomenme o more LOK
' https://m.edsoo.ru/7f417e18
KacaTrenpHbIE K OKpYKHOCTH.
Kacanue okpyxHoCTEN
6 [ToBTOpEHue, 06001IEHNE 4 bubmoteka [IOK
3HaAHUU https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB 63

I10 [TIPOI'PAMME




9 KVIACC

JJIeKTPOHHbIE
KoauuecTtBo
Ne HauMeHoBaHue pa3ie/ioB U 4ACOB (undposbie)
n/n TeM IPOrpamMMbl oOpa3oBareJibHbIE
pecypchbl
| T i LOK
' https://m.edsoo.ru/7f41al2c
Pemenue TpeyroibHUKOB
2 Mepmeome coomomems 10 Bromorexa 10K
https://m.edsoo.ru/7f41al2c
B OKPY>KHOCTHU
bubmoreka [JOK
3 Bexropst 12 https://m.edsoo.ru/7f41al2c
4 JlexapTOBbI KOOPAWHATHI HA 9 bub6moreka [JOK
IUIOCKOCTH https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE
j o o ws bmea oK
https://m.edsoo.ru/7f41al2c
Kpyra. Beruucnenue
IJIOIIAJICH
bu6mmoreka IJOK
6 JBIKEHHS I110CKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHue, 06001IEHUE, 7 bubmoreka IIOK
cucTeMaTHu3alus 3HaHU! https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB 63

110 ITPOT'PAMME




COAEPKAHUE OBYYEHUSA YYEBHOI'O KYPCA «<BEPOATHOCTDb "
CTATUCTHUKA» HA YPOBHE OCHOBHOTI'O OBILIEI'O
OBPA30BAHUA

7 KIIACC

[IpencraBnenne MaHHBIX B BUAC TAOIUIl, TUarpamm, rpadukoB. 3arOTHCHHE
Ta0NWI, YTCHWE U TIOCTPOEHUE JuarpamMMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpYTOBbIX). UTeHHE rpauKOB peasibHBIX TpoIieccoB. 3Bneuenue nadopmarim u3
JarpaMM | TaOJIHII, UCTIOIh30BAHUE U MHTEPIPETALNS TaHHBIX.

OmnwucarenpHas CTAaTHUCTHKA: cpelHee apupMeTHYeCcKoe, MeauaHa, pa3max,
HanOOJIbIIIeE M HAWMEHBIIIEE 3HAYCHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipumepbl
CIIy4alHOM U3MEHYHUBOCTH.

CrnyyallHBIN SKCHEPUMEHT (OMBIT) M clydailHOoe coObITHE. BeposTHOCTh H
yacToTa. PoJb MaloBEpOSTHBIX U NMPAKTHYECKU JJOCTOBEPHBIX COOBITHI B MPUPOJIE
u B oO1ectBe. MoHeTa 1 UrpajibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pedbpo. Crenenp BepmMHbl. Yuciao pébep u cymMmapHas
creneHb BepmuH. [IpencraBnenue o cszHoctu rpada. lemu u nwmkiel. [yt B
rpadax. O6xon rpada (ditepoB myth). [IpeacrtaBieHne o0 OpHUEHTHPOBAHHOM
rpade. Pemenne 3a1a4u ¢ nomoupto rpagos.

8 KVIACC

[IpeacraBnenue NaHHBIX B BUE TaOIMIL], 1UarpamMmm, rpa)ukoB.

MHOX€eCTBO, 3JIEMEHT MHOXECTBA, NOAMHOXKeCTBO. Onepaunn Hax
MHOKECTBaMU: 00bEIUHEHHE, MepecedeHue, nononHenne. CBoiicTBa omnepanuii
HaJl MHOXXECTBAMU: IIEPEMECTUTEIBHOE, COYETATEIbHOE, PACIPENEIUTEIBHOE,
BKIItoueHus. Mcnonb3oBaHue Trpaduyeckoro MpeiCcTaBICHUs MHOXECTB Jis
ONMCaHUs PEANIbHBIX IIPOLIECCOB U SAABJIICHUM, IIPU PELICHUH 3a/a4.

M3mepenne paccerBaHus NaHHBIX. /[ucniepcrs M CTaHZAPTHOE OTKIIOHEHHE
YHCIOBBIX HA0OPOB. JlnarpamMmma paccenBaHusl.

OneMeHTapHble COOBITUSL ciydyallHOro omnbiTa. CiyyaliHble COOBITHS.
BepositHocTr  coObITHil.  OnbITBl ¢ PAaBHOBO3MOXKHBIMH  DJIEMEHTApHBIMU
coObITusiMU. CoryyaliHblil BIOOp. CBsI3b MEXAY MajJOBEPOSTHBIMU U MPAKTHYECKH
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBOICTBa JEpPEBBEB: €AUHCTBEHHOCTh TIyTH, CYIIIECTBOBAHUE
BUCSIYEH BEPIIMHBI, CBS3b MEXK]Y YUCIOM BEepUIMH M yucioM pedep. Ilpasuiio
yMHOKeHHUs. Pemienue 3aiad ¢ moMolsto rpagos.

[IpotuBomnomnoxueie coObiTusA. Juarpamma Diinepa. OObenuHeHHe U
nepeceyeHne coObiTuii. HecoBmecTHpie  coObiTus. dopmyna  crnokeHus
BEPOSITHOCTEW. YCJIOBHAs BEPOSATHOCTh. [IpaBwino ymHOxeHus. HesaBucumbie
cobpiTus. IlpencraBnenue skcnepuMeHTa B BHAE JepeBa. Perienue 3agad Ha



HaxXO0XXJICHUE BEPOSTHOCTEW C MOMOIIBIO JEpeBa CIy4alHOIro SKCIEPUMEHTA,
nurarpamm Jitepa.

9 KIIACC

[IpeacraBnenre JaHHBIX B BuAe TaOmUI, AuarpamM, TIpaduKoB,
UHTEpHpeTanus JaHHbIX. UTeHue u noctpoeHue Tabiaul, auarpamm, rpaukoB Mo
pEeanbHbIM JAHHBIM.

[TepectanoBku u daktopuan. CoueTaHus U YUCIIO COUYCTaHUN. TpPEeyrobHHUK
[Tackais. Pemrenne 3a1a4 ¢ MCHOJIb30BaHUEM KOMOMHATOPUKH.

['eomeTpuueckass BeposTHOCTh. Ciy4ailHbIN BbIOOp TOYKH M3 (GUTYPHl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 TYT'H OKPYKHOCTH.

Hcneitanne. Ycenex u Heyaada. Cepuss MCHOBITAHMA 1O TMEPBOTO ycIexa.
Cepust ucnbiTanuit bepHymum. BeposTHOCTH COOBITUH B CEpPUM HUCIBITAHHM
bepnyun.

CrnydaliHas BeIMYMHA U PACIPENEIICHHE BEpPOSTHOCTEW. MaremaTudeckoe
oxumanue U aucnepcus. I[lpumepbl  MaTeMaTM4ecKOro  OXKHUAAHUSA KAk
TEOPETUYECKOI0 CPEJHEr0 3HAYCHUs BEJIMYMHBL. MareMaThudeckoe OXUIAHUE U
JUCIIEPCUST  CIYyYalHOM BEJIMYMHBI «YHUCJIO YCIEXOB B CEPUHM MCHBITAHUN
bepnyum».

[TonsiTue o 3akoHe OoNbIIMX yuced. M3MepeHue BeposSTHOCTEN C MOMOILBIO
yacToT. Ponb 1 3HaUeHHE 3aKOHA OOJIBIINX YUCEN B IPUPOJIE U OOILIECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «BEPOATHOCTbD MU CTATHCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOCHHS NPOrpaMMbl y4eOHOro Kypca
«BeposITHOCTh U CTATUCTUKA» XapaKTEPU3YIOTCS:

1) naTrpuoTHYecKoe BOCIMTAHME:

IIPOSIBICHUEM HMHTEpeca K TMPOLNUIOMY H  HACTOSALIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHbIM  OTHOIIEHMEM K  JIOCTHXKEHHUSIM  POCCHMCKUX
MAaTEMATUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHX
JTOCTIDKCHHUH B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIOJIHEHUIO 00SI3aHHOCTEN IrpaklaHWHA U peasu3allii ero
mpaB, TPEJICTAaBICHUEM O MaTEMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SBICHUU, MPOLEAYP TPakJIaHCKOTO 00IIecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STUYECKUX MPOOIIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPaJIbHO-3THYECKUX TPUHIIUIIOB B IESTEIbHOCTU YUEHOTO;

3) TpyAOBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MAaTEMATUYECKOW HAIPABICHHOCTH, OCO3HAHUEM BAXXHOCTH MAaTEMaTUYE€CKOIO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEMIHON MNpodecCHOHaTbHOM
JEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM WHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KUZHEHHBIX MIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajay, PEIICHUM, PacCyX ICHHM, YMEHUIO BUICTh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpUEHTalMEel B JEATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UEJIOBEKA, MIPUPOJIBI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykKH Kak cQepbl 4elloBeueCKOMn
JEeATEIIBHOCTH, ATANoOB €€ Pa3BUTHUS W 3HAUUMOCTH IS Pa3BUTUS ITUBUIIM3AIINH,
OBJIaJICHUEM SI3BIKOM MaTeMaTHKU M MAaTeMaTHYECKOU KYJIbTYpOW KakK CPeACTBOM
MO3HAHUS MHpA, OBJAJEHUEM TMPOCTEUIIMMHU HaBBIKAMU MCCIIEI0BATEIHCKON
JIESITETbHOCTH;

6) ¢usuveckoe BocnuTranue, (GopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOIO 0JIaronoJayYns:

TOTOBHOCTBHIO MPUMEHITh MAaTEMATUYECKUE 3HAHUS B HHTEpPECaX CBOETO
3I0pPOBbsl, BEIECHHUSI  3J0pPOBOrO  00pa3a JKU3HU  (30pOBOE  TUTAHUE,



cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTAbIXa, pErysapHas Quznueckas
aKTUBHOCTb), C(OPMUPOBAHHOCTHIO HaBbIKA peQIEKCUM, MPU3HAHHEM CBOETO
MpaBa Ha OIMOKY M TaKOTO e IpaBa JIPyroro 4ejaoBeka;

7) 3Ko0JI0THYeCKOe BOCIIMTAHME:

OpHMEHTAIIMEN HA MPUMECHEHHWE MaTEMAaTUYECKUX 3HAHUM I pElICHUs 3a1a4
B 00JIaCTH COXPAHHOCTH OKPYXAaIoIIeH cpenapl, IIaHUPOBAHUS ITOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TMOCJIEACTBUM ISl OKPYXAIOUIEH Cpelbl, OCO3HAHUEM
I00ATBHOTO XapaKkTepa KOJOTHIECKUX MPOOJIeM U IyTeH UX PEIICHNUS,

8) ajanranusa K U3MEHAIIMMCSH YCJIOBUAM COLMAJIBLHOM M NMPHUPOAHON
cpeabl:

TOTOBHOCTBIO K JICUCTBUSAM B YCIIOBUSAX HEONMPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUYECKYIO IE€SATEIBbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA Yy APYTHX JIOACH, MpUOOpeTaTb B COBMECTHOW ACATEIHHOCTU
HOBBIE 3HAHUS, HABBIKK U KOMIIETCHIIMH U3 OIBITA JIPYTUX;

HEOOXOJMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
bopMyIUpOBaTh WS, IIOHITHS, TUIIOTE3bl 00 00BEKTAX U SBJICHUIX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PHUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATh
MPUHUMAEMbIE PEIICHUS W JEeUCTBUA, (OPMYJIUPOBATH U OLECHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATDI
Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue aeficTBuA:

® BBIIBIATh U XapaKTEPHU30BaTh CYIIECTBEHHbIC NPU3HAKM MaTEMaTHYECKUX
OOBEKTOB, TOHATUH, OTHOIIEHUH MEXIy MOHATUAMHU, (HOPMYJIUPOBATH
ONMpENeNeHUs]  MOHATHM, YCTaHAaBIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmy, OCHOBaHUA i OOOOIIEHUS U CPaBHEHUS, KPUTEpUU
MPOBOJIMMOTIO aHAJIN3a;

® BOCIpPUHUMATh, (QOPMYJIHpPOBATH U  MPeoOpa3OBbIBATH  CYXKICHUS:
yTBEpIAUTENIbHbIE U OTpULATENIbHbIE, €IMHUYHbIC, YacTHbIE U O0OIIue,
YCIIOBHBIE;

® BBUIBIATH ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U  H
OpOTUBOpEYMsT B (paKTaxX, JaHHBIX, HAOJIOJEHUSX U YTBEPKACHUSX,
npeajiaraTb KpUTEPUU sl BBISIBJICHUS] 3aKOHOMEPHOCTEHW U MPOTUBOPEUMI;

e JenaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX W
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHH 110 aHAJIOTUH;

e pa30upaTh JOKa3aTeIbCTBA MAaTEMATUYECKUX YTBEpPKIAEHUHU (IIpsIMbIE U OT
IPOTUBHOI0), MPOBOAUTH CAMOCTOSATEIBHO HECIIOXKHBIE JOKa3aTeIbCTBA



MaTeMaTHYeCKUX (akTOB, BBICTPAMBATh APTYMEHTALMIO, MPHUBOJIUTH
IpUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

® BBIOMpPATH CMOCOO penieHus y4dyeOHOW 3agaunM (CpaBHUBATH HECKOJBKO
BApUMAHTOB peEUICHUs, BBIOMpaTh Hauboyiee NOAXOAAIUNA C Y4ETOM
CaMOCTOSATENbHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue AeHCTBUA:

® JCHOJIb30BAaTh BONPOCHI KAK HMCCIEAOBATEIBCKUM MHCTPYMEHT IIO3HAHUS,
dbopMynupoBaTh BOMPOCH], (PHUKCUPYIOLIUE MPOTUBOPEUYHUE, MPOOIEMY,
CaMOCTOSITENIbHO ~YCTaHABIMBATh HCKOMOE U JaHHOE, (HOpMHpOBAThH
TUIIOTE3Y, apTYMEHTHUPOBATh CBOIO MO3UINI0, MHEHHUE;

® IMPOBOAUTH IIO CAMOCTOSITENBHO COCTABICHHOMY IUJIAHY HECIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIECOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTEeMaTU4YeCKOro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTYy COOO0I;

® CaMOCTOSITENILHO (POpMyIUpOBaThH 000OIIEHUS W BBIBOJBI 1O pe3ysbTaTaM
MPOBENEHHOTO HAOJIIOICHUS, HUCCIEAOBAHMS, OIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJbTaTOB, BEIBOJIOB U 0000IICHHIA;

® IIPOTHO3MPOBATH BO3MOKHOE pPa3BUTHE IIPOLECCA, a TAKKE BBIABUTATH
IPEATIOIOKEHNS O €T0 PAa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ nundopmanueii:

® BBIBISITH HEJOCTaTOYHOCTh M H30BITOYHOCTh HMH(POpPMALUH, JaHHBIX,
HEOOXOAMMBIX JJIS PEIICHUS 3a1a4H;

e BHIOMpPATH, AHAIM3UPOBATH, CUCTEMATU3UPOBATH W HHTEPIPETUPOBATH
UH(GOPMALIMIO Pa3IMYHBIX BUAOB U (POPM IPEICTABICHMUS;

e BbpIOUpaTh (GOpMy NpEICTaBICHUS HHPOPMAIMM U WUIIOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMamMH, WHOM Trpadukod u uX
KOMOMHAIMSIMHU;

® OICHMBATh HAJAEKHOCTh HHPOPMALMH MO KPUTEPHUSM, MPEATIOKEHHBIM
yuuTeneM Uin chopMyITUPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

® BOCIPUHUMATH U (OPMYIUPOBATH CYKJACHHUS B COOTBETCTBUU C YCIOBUIMHU
U LEJISIMU OOIIEHUs, ICHO, TOYHO, TPAMOTHO BbIpa)kaTh CBOIO TOUKY 3PEHMSI
B YCTHBIX M NMUCBMEHHBIX TEKCTAX, JABaTh MOSICHEHUS IO XOJYy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyYEHHBIN PE3yJIbTaT;

e B X07€ 00CYXXJIeHUS 3a7aBaTh BOIIPOCHI IO CYIIECTBY 00OCYX AaeMOU TEMBI,
npo0JeMbl, peraeMon 3aJauu, BbICKA3bIBaTh UECH, HAIICJICHHbIE HA MOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB AHAJIOra, OOHApYXKMBaTh pa3jiMdve U CXOJCTBO IMO3UIIMMA, B
KOPpEKTHOU GopMme hopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;

® [IPEACTABIATH PE3yNbTATHI penieHus 3a/1auu, DKCIIEPUMEHTA,
UCCIIEIOBaHMsI, POEKTA, CAMOCTOSITENIbHO BbIOUpaTh (hOpMAT BBHICTYTLIICHUS
C Y4€TOM 3aja4 MPE3CHTAINHA U OCOOCHHOCTEN ay/IUTOPUH;

® [IOHMMAaTh U UCIIOJIH30BATh MPEUMYIIECTBA KOMaHAHONW U WHIWBUyaIbHON
paboThI IpU PELICHUH YYEOHBIX MaTEMATUYECKUX 3a]1aY;



® [IPUHUMATH I1€JTb COBMECTHOM AESITEIBHOCTH, TJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM paboThl, pacnpenensTb BUIbl pPabOT, JOrOBapUBaTHCA,
00CYXJ1aTh MPOIECC U pe3yabTaT paboThl, 0000IATh MHEHUSI HECKOIBKUX
JIIOJIEH;

® y4yacTBOBaTh B TIPYNNoOBBIX ¢opmax paboTel (0OCyXkAeHUA, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI 1 JIPYTHUE), BBITIOIHATH CBOIO 9aCcTh PaOOTHI
U KOOPIAMHHPOBATH CBOW JEUCTBHS C JAPYTHMH WICHAMH KOMAaHJIbI,
OIICHMBATh KAueCTBO CBOETO BKJaJa B OOIMMNA MPOAYKT MO KPUTEPHSIM,
chOpMyITMPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe JeHCTBUS

Camoopranusanus:
® CaMOCTOSITENIbHO COCTAaBJATh IUIAH, aJTOPUTM pEUIeHMs 3afadd (WM €ro
4acTh), BBIOMpaATh CHOCOO pEIICHHS C YYETOM HMMEIOIIMXCS PECypCcoB U
COOCTBEHHBIX BO3MOXHOCTEH, AapryMEHTHPOBaTh U KOPPEKTUPOBATH
BAapUaHThI pEUIEHUN C YYETOM HOBOM MH(OpMAIUH.
CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:
® BJAJETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLIECCa U pe3yIibTaTa
peLIEeHNs] MaTEMaTUIECKOM 3a1auu;
® IIPEIBUAETH TPYJHOCTU, KOTOPBHIE MOTYT BO3HUKHYThH IIPU PELICHUH 3a/1a4H,
BHOCUTH KOPPEKTHBBI B AESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;
® OLECHMBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTU ITOCTABICHHOW LIENU U
YCIIOBUSIM, OOBSCHATH NMPUYUHBI JTOCTHOXKCHUS] WIM HEIOCTHKEHUS UENH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

K xoHmy oOyuenuss B 7 KkJjacce OOyYarOIMICS TIOJYyYUT CIICAYIOIIHE
MPEAMETHBIE PE3YIbTATHI:

Yurarb uHGOpMALMIO, MPEICTAaBICHHYIO B Ta0nMIax, Ha JuarpaMmax,
MPEACTaBIATh JaHHbIE B BHJE TaOJHI], CTPOUTH JUarpaMMbl (CTOJIOMKOBBIC
(cTosiOuyaThie) U KPYroBbI€) MO MACCHBaM 3HAUYCHUH.

OnuceiBaTh W HUHTEPHPETUPOBATH  pEAIbHBIC  YHUCJOBBIE  JIAaHHBIE,
MpeJCTaBJICHHbIC B Ta0JMMIIaX, HA JUarpaMMmax, rpadukax.

Hcnonb30BaTh [Ji1 ONMMCAHUS JaHHBIX CTaTUCTUYECKUE XapPaKTEPUCTUKHU:
cpeaHee apudpMeTHUECKOe, MeAuaHa, HauOoJsblllee W HaWMMEHbIee 3HAYCHUS,
pa3max.

NmeTp mpencraBieHHE O CIy4YalHOM W3MEHYMBOCTM Ha NPUMEpPAX LIEH,
(bU3MYEeCKUX BEIMYWH, aHTPOTIOMETPUYECKUX JIaHHBIX, UMETh MPEICTABICHHUE O
CTaTUCTUYECKOU YCTOWYNBOCTH.



K xoniy oOyuenus B 8 kjacce OOyYarOnIUiiCs MONYYHUT CIICTYIOITHE
MPEAMETHBIE PE3YIBTATHI:

W3BnekaTe M mpeoOpa3oBbIBaTh HH(POPMALIUIO, MPEICTABICHHYIO B BHJE
Tabnull, Tuarpamm, rpaduKoB, MPEJACTaBIATh JaHHBIE B BUIE TaOJUIl, AUarpaMm,
rpaduKoB.

OnuceiBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKUX IOKA3aTEIEH: CPEIHHUX
3HAYCHUN U Mep pacceuBaHus (pa3mMax, TUCIIEPCHUS U CTaHIapTHOE OTKIOHEHUE).

HaxoauTh 4acTOThl YUCIOBBIX 3HAYCHUM M 4YaCTOTHI COOBITHII, B TOM YHCIIE
0 pe3yJbTaTaM U3MEPEHUN U HAOIOACHHM.

HaxoauTs BEpOATHOCTH CIlydallHBIX COOBITHI B OIBITAaX, 3HAas BEPOSATHOCTU
AJIEMEHTApHBIX COOBITHI, B TOM 4YHCIE B OIbITAX C PaBHOBO3MOXXHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMU.

Hcnonp3oBath rpaduueckue MOAENHU: JEPEBO CIYYalHOTO SKCIEPUMEHTA,
JyarpaMMsbl Diiliepa, YuciaoBas npsmasi.

OnepupoBaTh MOHATUSMH: MHOECTBO, IOAMHOKECTBO,  BBITIOJIHATH
omnepalyy HajJ MHOXECTBAMHM: OOBEIUHEHHE, NEpEeceueHUe, JOIMOIHEHUE,
MEPEYUCIATH 3JIEMEHTBI MHOYKECTB, IPUMEHSATH CBOMCTBA MHOKECTB.

Hcnonp3oBath rpaduueckoe NpeACTaBICHUE MHOXKECTB M CBS3€H MEXIY
HUMH JIJI1 ONMCAHMS TIPOLIECCOB U SIBJICHHI, B TOM YHCIIE€ NPU PEUICHUU 3a7a4d U3
JPYTUX Y4EOHBIX MIPEIMETOB U KYPCOB.

K xoHiy oOyuenuss B 9 kJjacce oOydaromuiicsi MOJYYUT CIIECAYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

W3Bnekat W 1npeoOpa3oBbIBaTh HMH(OpMaLUIO, MPEACTABICHHYIO B
pa3NMYHBIX HMCTOYHMKAaX B BHJAE TaOJWL, Ouarpamm, rpaukoB, MpPEICTaBIATH
JlaHHbBIE B BUE Ta0JIUII, TUarpaMm, rpauKoB.

PemaTte 3amaunm oOpraHu3oBaHHBIM TNEpeOOpPOM BApUAHTOB, a TaKXKE C
UCITIOJIb30BAaHUEM KOMOWHATOPHBIX MPABUII U METOJIOB.

Hcnonb30BaTh ONKCATENbHBIE XapaKTEPUCTUKU 11 MACCHBOB YHCIIOBBIX
JTAHHBIX, B TOM YKCJI€ CPETHUE 3HAUEHUS U MEPbI PACCEUBAHUSI.

Haxonuth 4acTOThl 3HAYEHU M YacCTOTHI COOBITHSI, B TOM UYHUCIE TMOJIb3YSICh
pe3ysbTaTamMy MPOBEIEHHBIX U3MEPEHHUIN U HAOIIOICHUT.

HaxonuTh BEpOSTHOCTH CIIy4alHBIX COOBITUN B M3YyYEHHBIX OMbBITAX, B TOM
YHCJIE B OIbBITaX C PABHOBO3MOXKHBIMHU DSJIEMEHTAPHBIMU COOBITHUSIMU, B CEPHUAX
WCIIBITAHUN J10 IEPBOTO YCIIEXA, B CEPUAX UCIBITAHUN bepHyun.

NmMeTs mnpencraBieHue O CIy4alHOM BEJIMYMHE W O PpaCIpPEEIICHUH
BEPOSITHOCTEN.

NMerp mnpencraBieHWe O 3aKOHE OOJIBIIMX YHCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJBIIMX YHCEN B
pUPOE U OOIIECTBE.



TEMATHYECKOE
«BEPOATHOCTD MU CTATUCTHUKA»

INJTAHUPOBAHMUE

YYEBHOI'O KYPCA

HA YPOBHE OCHOBHOI'O

OBHIEI'O OBPA30BAHUA
7 KUIIACC
DJIeKTPOHHBIE
Ne HaumenoBanue pasgesnoB 1 KouunuyecrBo | (mu¢pposbie)
n/n TeM MPOrpPaMMblI 4acoB o0pa3oBaTe/bHbIE
pecypchbl
1 [IpencraBiieHne TaHHBIX 7 bubmmorexa HOK
https://m.edsoo.ru/7f415fdc
2 OnwucarenbHas CTaTUCTHKA 8 Bubmmorexa [OK
https://m.edsoo.ru/7f415fdc
3 Cny4aitHast U3MEHUYHUBOCTh 6 bubmorexa LOK
https://m.edsoo.ru/7f415fdc
bubmuoreka [JOK
4 Beezetiite B Te0pitio rpagos 4 https://m.edsg).ru/7f415fdc
5 BeposATtHOCTh M yacToTa 4 bubmorexa [JOK
CIIy4aifHOTO COOBITHS https://m.edsoo.ru/7f415fdc
6 O600meHue, 5 bu6moreka [JOK

CHUCTCMaTU3alus1 3HAHUM

OBIIEE KOJIMYECTBO YACOB
110 ITPOT'PAMME
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8 KVIACC

JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieiioB KouIi1ecTBo (undposbie)
n/n U TeM NpPOrpaMMbl oOpa3oBareJibHbIE
4acoB
pecypchbl
bubmmoreka [JOK
! Horopenne kypea 7 kiacea 4 https://m.edsoo.ru/7f417{b2
) OnucaTtenbHasi CTaTUCTHKA. 4 bubamoreka I{OK
PaccenBanue qaHHBIX https://m.edsoo.ru/7f417fb2
bubmmoreka [JOK
3 Muosxectsa 4 https://m.edsoo.ru/7f417{b2
4 BeposiTHOCTB cityuaiiHOTO 6 bubmoreka [JOK
COOBITHS https://m.edsoo.ru/7f417fb2
bu6mmoreka IJOK
> Baenenue B reopuio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubmoreka IIOK
6 CatysaiiuIe cobrrrus 8 https://m.edsoo.ru/7f417{b2
7 O06o06meHue, 4 bubamoreka I{OK

cucTeMaTu3anusd 3HaHUU

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

OBIIEE KOJIMYECTBO YACOB
I10 [TIPOI'PAMME
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9 KUIIACC

DJIeKTPOHHbIE
HauMeHoBaHue
Ne KosmmuyecrBo | (uu¢pposbie)
pa3aesioB U TeM
n/n 4acoB o0pa3oBaTeJIbHbIE
NporpamMmblI
pecypchbl
1 IToBTOpEHUE Kypca 8 4 bubmuotexa [JOK
KJIacca https://m.edsoo.ru/7f41a302
’ DJIeMEHTHI 4 bu6anoreka I{OK
KOMOWHATOPUKHU https://m.edsoo.ru/7f41a302
3 I'eomerpuueckas 4 bubmuotexa [JOK
BEPOSITHOCTD https://m.edsoo.ru/7f41a302
bubmmoreka [JOK
4 Henbrranus bepryim 6 https://m.edsoo.ru/7f41a302
5 CrnydaitHas BeIM4MHA 6 bubsmorexa [TOK
Y https://m.edsoo.ru/7f41a302
6 O060011eH1E, KOHTPOJIb 10 bubmmorera [TOK

OBLIEE KOJIMHECTBO YACOB

[10 [TPOTPAMME
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