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Pabouas mporpamma mo yuebHomy mnpeamery «MATEMATHUKA» Ha ypoBeHb OCHOBHOTO

obmero oOpa3oBaHUs COCTaBJeHa C Yy4eToM pabodell IporpaMmbl  BOCIMTaHUS.

BocnurarenpHblii MOTEHIMAN JAHHOTO YYeOHOTO TpeaMeTa OO0EeCIeurnBaeT —peau3allHuio

OJaronpUATHBIX YCIOBHH JI pa3BUTHs COLMAIBHO 3HAUYMMBIX OTHOLIEHMH oOydaromuxcs U

IIPEKIE BCErO0 LEHHOCTHBIX OPUEHTHPOB (LIEJNEBBIX IPUOPUTETOB). LleneBbie OpHEHTHUPBI

pe3y/IbTaTOB BOCIUTAHUS Ha YPOBHE OCHOBHOI'O 0011ero 00pa3oBaHus:

I'paxnanckoe BocnuTanue:

e 3HAIIMA W NPUHUMAIOIMNA CBOK POCCHUHCKYI0 TPaXKIAaHCKYI IPUHAMIEKHOCTh
(MIEHTUYHOCTH) B TMOJMKYJIBTYPHOM, MHOTOHALMOHAJIBHOM M MHOTOKOH(ECCHOHATBHOM
POCCHIICKOM 00I1IECTBE, B MUPOBOM COOOILIECTBE;

e TIOHUMAIOIIMI CONPHYACTHOCTh K IPOLUIOMY, HacTosleMmMy M Oyaymemy Hapoga Poccum,
TBICSYEIIETHEH MCTOPUU POCCUMCKOM TOCYJAapCTBEHHOCTM HA OCHOBE HCTOPUYECKOro
IIPOCBELICHMSI, POCCUICKOT0 HALIMOHAIBHOI'O HCTOPHUYECKOIO CO3HAHUS;

e MPOSBILIOIIMK yBa)KEHUE K T'OCYJapPCTBEHHBIM CHMBOJIaM Poccuu, mpa3aHukaMm;

e  TIPOSIBIISIOLINI TOTOBHOCTH K BBIIOJHEHUIO 00S3aHHOCTEH rpakaannHa Poccum, peannsanuu
CBOMX TPa)/JaHCKHX IpaB U CBOOOJ IpH YBaXEHUH IpaB U CBOOOJ, 3aKOHHBIX MHTEPECOB
JIPYTUX JIFOJEH;

e  BBIpAXKAIOUIMI HENpUsATHE JI000M TUCKPUMHHALMM TpaKAaH, MPOSBIEHUI 3KCTpEMHU3MA,
TeppOpHU3Ma, KOPPYILIUHU B OOIIECTBE;

e MPUHUMAIOLIUI ydacTHe B XKHM3HM Kjlacca, 0011e00pa3oBaTeaIbHON OpraHu3aliy, B TOM YUCIIe
CaMOYIIPaBJICHUH, OPUEHTUPOBAHHBIM HAa y4aCTUE B COLMAIIBHO 3HAYMMOM I€ATEIILHOCTH.

IIarproTrnyeckoe BOCIUTAHHE:

e CO3HAIONIMI CBOIO HAIMOHAIBHYIO, STHUYECKYIO TMPUHAJICKHOCTD, JIIOOAIINH CBOW HapO/,
€ro TPaguLUH, KyJIbTYypY;

e MPOSBISIOMINKM yBaXEHUE K MCTOPUYECKOMY M KYJIBTYPHOMY HACJIEAMIO CBOETO U APYIHX
HaponoB Poccun, cuMBomaM, Ipa3gHUKaM, [aMATHUKAM, TpaJuLUAM  HapoOB,
IIPOKHUBAIOIIUX B POJHOU CTPAHE;

e MPOSBISIOMIMM MHTEPEC K MO3HAHUIO POIHOrO 53bIKa, MCTOPUU M KYJIBTYPBI CBOETO Kpas,
CBOEro HapoJa, Apyrux HapoaoB Poccuu;

e 3ZHAWOIIMKA M yBaXKalOLUN IOCTHKEHUsA Hamed Poxuabsl — Poccum B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTUSIX, OOEBbIE IMOABUTU M TPYAOBBIE JOCTUKEHHS, T€POEB U 3aIUTHUKOB
OtedecTBa B IPOIIJIOM U COBPEMEHHOCTH;

e IPUHHUMAIOIINNA y4acTHE B MEPONPUATHUAX NATPUOTUYECKON HAITPABIEHHOCTH.

JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHHE:

e 3ZHAKOIIMA M  YBAKAIOMIMK  JYXOBHO-HPAaBCTBEHHYIO  KYJIBTYpY  CBOEro  Hapoja,
OpPUEHTHPOBAHHBIM Ha JyXOBHBIE ILIEHHOCTHM M HpPaBCTBEHHbIE HOpPMBI HaponoB Poccumn,
poccHiicKoro oO0IecTBa B CHUTYallUsIX HPABCTBEHHOTO BbIOOpa (C y4yeTOM HalMOHAJIbHOH,
PEJIMTUO3HON MPUHAIICKHOCTH);

e  BBIPAXAIOIIUN TOTOBHOCTh OIIEHUBATh CBOE ITOBEJEHUE U MOCTYIIKH, IOBEICHUE U MOCTYIIKU
JPYTUX JIOAEH ¢ MO3UIHUNA TPaJIULIHOHHBIX POCCUIUCKHUX JTYXOBHO-HPAaBCTBEHHBIX LIEHHOCTEN U
HOPM C y4€TOM OCO3HAHMS II0CIEACTBUM IOCTYIIKOB;

e BBIPAXKAIOIIMN HENPUATHE AHTUTYMAHHBIX M AaCOLMAIBHBIX IIOCTYNKOB, ITIOBEJICHHUS,
[IPOTUBOPEYAIIMX TPAAULIMOHHBIM B Poccuy yXOBHO-HPAaBCTBEHHBIM HOPMAaM U LICHHOCTSIM;

e CO3HAIOUIMHA COOTHOLIEHHE CBOOOJBI M OTBETCTBEHHOCTH JIMYHOCTH B  YCJIOBHUSX
UHAMBUAYAJIbHOTO M OOLIECTBEHHOIO  IMPOCTPAHCTBA, 3HAUY€HHWE U  LEHHOCTh
MEXHALMOHAIBHOI0, MEXPEIUTHO3HOIO COIVIacHs JIOAEH, HapoaoB B Poccuu, ymeromuin
00IIaThCs C JIIOAbMU Pa3HbIX HAPOAOB, BEPOUCIIOBEJAHU;

e  MPOABIHIOIUHN yBa)KCHUE K CTAPIIMM, K POCCUICKUM TPAIULIUOHHBIM CEMEUHBIM LIEHHOCTSM,
UHCTUTYTy Opaka Kak COI3y MYKYMHBl M JKCHIIUHBI JUISI CO3/IaHUSl CEMbH, POXKICHHS U
BOCIIUTAHUS JCTEH;



IPOSIBIISIOIIUI MHTEPEC K UTEHUIO, K POJHOMY SI3BIKY, PYCCKOMY SI3BIKY M JIMTEpAType Kak
YacTH TYXOBHOM KyJbTYpbl CBOET0 Hapoa, pOCCHIICKOro o0miecTBa.

IcTeTHYECKOE BOCIUTAHHE:

BBIPAXKAIOIIMN MOHUMAaHUE LEHHOCTH OTEYECTBEHHOTO M MHUPOBOIO HMCKYCCTBA, HAPOJHBIX
TPaJULIMI U HAPOJHOTO TBOPUYECTBA B UCKYCCTBE;

MPOSIBIIIOIINNA 3MOILIMOHATIbHO-4YYBCTBEHHYI0 BOCIIPUMMYHKBOCTh K Pa3HbIM BUJAaM HCKYCCTBa,
TPaJULIUSAM U TBOPYECTBY CBOETO M APYTMX HAPOJOB, TIOHUMAaHUE UX BJIMSHUS HA MOBEJACHUE
JIFOJICH;

CO3HAIOIIMK  POJIb  XYHOKECTBEHHOM KYJbTYphl KaK CpEACTBA KOMMYHUKAUMU U
CaMOBBIPOKCHHUSI B COBPEMEHHOM OOIIECTBE, 3HAYCHHE HPABCTBEHHBIX HOPM, IICHHOCTEH,
TPaJULINI B UCKYCCTBE;

OPUEHTHUPOBAHHBIM HAa CaMOBBIPA)KEHHWE B Pa3HbIX BHJAX HMCKYCCTBA, B XY/I0XKECTBEHHOM
TBOpPYECTBE.

®duznyeckoe BoOcnUTAHMe, (OPMHMPOBAHHE KYJIbTYPbl 3A0POBbS H 3MOLHOHAJIBLHOIO
0J1aronoyyus:

HOHUMAIOIIMN LIEHHOCTh XHU3HH, 370pPOBbs U 0€30MACHOCTH, 3HAYEHUE JMYHBIX YCHJIUH B
COXpPaHEHHMM 37I0pPOBbs, 3HAOLIUN W CcOOIIOAAONLIMI IpaBUiaa OE3011aCHOCTH, 0€30IacHOro
MOBEJICHHS, B TOM YHCJIE€ B HH(POPMAITMOHHOM CpeIe;

BBIPAXKAIOLINH YCTAaHOBKY Ha 3J0pPOBBIH 00pa3 >KM3HHU (3110pOBOE INMUTAHUE, COOIIOICHUE
TUTMCHUYECKUX IpaBUJI, COAJIAHCHUPOBAHHBIM PEXHUM 3aHATUH M OTAbIXA, PETYISIPHYIO
($u3UYECKYI0 aKTUBHOCTb);

NPOSIBIIAIONINN  HENPUSATHE BPEAHBIX MPHUBBIYCK (KYpeHHs, YIOTPEOJICHUS aAJIKOTOJIA,
HapKOTHKOB, UTPOBOH M MHBIX ()OPM 3aBHCUMOCTEH ), HIOHUMAaHHE WX MOCIEICTBHUH, Bpena s
(U3UUECKOro U MCUXUYECKOTO 3/10POBbS;

YMEIOIIMUHA 0CO3HaBaTh (PHU3MUECKOE U IMOLMOHAIBHOE COCTOSHUE (CBOE M APYTUX JIIOJEH),
CTpEeMSIILUICS YIPABIATh COOCTBEHHBIM MOLIMOHATIBHBIM COCTOSTHUEM;

CHOCOOHBI  alanTHPOBATBCS K  MEHSIOIUMCS  COLMAJIbHBIM, HH(OPMALMOHHBIM U
HPUPOHBIM YCIOBUSAM, CTPECCOBBIM CUTYAILHSIM.

TpynoBoe Bocniuranue:

YBaKAIOIIMN TPYA, pe3yJIbTaThl CBOETO TPyAa, TpyJa APYTUX JIIOJeH; MPOSBISIONINNA HHTEpeC
K TIPAaKTUYECKOMY M3YUYCHHIO TIPOQecChuil U TpyJa pa3IndHOTO POja, B TOM YHCIIE Ha OCHOBE
PUMEHEHUS IPeAMETHBIX 3HAHUH;

CO3HAIOLIMI BaXXHOCTh TPYAOIIOOUs, OOY4YEeHHUs TpPYyAy, HAKOIUICHHs HABBIKOB TPYAOBOU
JeSITEIbHOCTH Ha MPOTSHKEHUU KU3HU JJIs1 YCIEIHOM npodecCHoHaIbHON caMopeann3aliy B
poccuiickoM 001IECTBE;

YYacCTBYIOUIMM B  pELIEHWHM MNPAKTUYECKUX  TPYIOBBIX  Jied, 3a1ad (B CeMbe,
00111e00pa30BaTEIbHOM OpraHu3aly, CBOEH MECTHOCTH) TEXHOJOIMYECKOW M COIMaIbHOMN
HaIpaBJICHHOCTH, CIIOCOOHBIN HHULUWHUPOBATH, IUIAHUPOBATHL U CAMOCTOSATCIIBHO BBITIOJIHATH
TaKOTo pojia NesITeIbHOCTD;

BBIP@KAIOIIMA TOTOBHOCTh K OCO3HAHHOMY BBIOOPY U TOCTPOEHHUIO HHIUBUAYaTIbHOU
TpaeKTOpuU OOpa30BaHUS M HKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX M OOIIECTBEHHBIX
HUHTEPECOB, NOTPEOHOCTEM.

IKOJOrH4ecKoe BOCIUTAHNE:

MOHUMAIOIINK 3HAYCHHE U TIOO0ANBbHBINA XapakTep SKOJOTHYECKUX MpOoOieM, MyTed ux
peleHus, 3Ha4eHNe HIKOJIOTHYECKOM KYIbTYPhI UeloBeKa, OOIIECTBa;

CO3HAIOLIMI CBOIO OTBETCTBEHHOCTh KaK TpaKIaHWHA U TOTPEOUTENsS B YCIOBHUSIX
B3aMMOCBSI3U MTPUPOAHOM, TEXHOJIOTUYECKON U COLIMAIBLHOM Cpes;

BBIPAXKAIOMIMN  AKTUBHOE  HENPUSTHE  JICUCTBUM, MPUHOCAIIMX Bped  IPHUPOJE;
OpPUEHTUPOBAHHBIN HA MPUMEHEHNE 3HAHUN €CTECTBEHHBIX U COLIMATIbHBIX HAYK Ui PeIleHus



3aJa4 B OOJIAaCTH OXpaHbl NPUPOABI, IJIAHUPOBAHUS CBOMX IIOCTYNIKOB M OLEHKH HX
BO3MO>KHBIX ITOCJICJCTBUM I OKPYKAIOIIEH CPENbI;

e YYACTBYIOIIMH B IIPAKTUYECKOM JEATEIBHOCTH 3KOJIOTMYECKOM, MPHUPOAOOXPAHHOU
HaIPaBJIEHHOCTH.

IleHHOCTH HAYYHOI'O NIO3HAHUSA:

e BBIP@KAIOIIMK I103HABATEJIbHbIC HHTEPECHl B Pa3HbIX IMPEJAMETHBIX OOJACTAX C Y4eTOM
WHJUBUTyaJIbHBIX UHTEPECOB, CIOCOOHOCTEH, JIOCTUKEHU;

e OpHECHTUPOBAHHBI B JEATEIbHOCTM Ha Hay4dHble 3HAHMA O IpUpoJe U OOIIeCTBe,
B3aUMOCBS351X YEJIOBEKA C IPUPOJIHOMN U COLIMAIIBHON CPELIOH;

e  Pa3BUBAIOILNI HABBIKU UCIOJIb30BAHUS PA3JIMYHBIX CPEACTB I103HAHUS, HAKOIJIEHUS 3HaHUH O
MHUpe (A3bIKOBas, YMTATENbCKasl KYJIbTypa, JIESATENbHOCTh B HMH(GOPMALMOHHOH, LU(PPOBOH
cpene);

e JIEMOHCTPUPYIOLIMIA HAaBBIKM HAOIIOACHUH, HAKOIUIEHUS (DAKTOB, OCMBICIECHHUS OINbITAa B
€CTECTBEHHO-HAYYHOH W TyMaHUTapHOM o00ylacTAX [O3HAaHHUSA, UCCIIEIOBATEIbCKOMN
JESATEIIBHOCTH.

Conep:xanue yueonoro npeamera «MATEMATUKA»
KJacc — 5
YPOBEHBb — OA308blil

HartypaJjbHble yucjia 1 HyJ1b

HarypansHoe uucno. Psan Hatypanbhbeix uucen. Yucino 0. M3o0paxeHune HaTypalbHBIX
Yycell TOYUKaMH Ha KOOPAMHATHOM (YMCIIOBOM) IpAMOii.

[To3numoHHas cucreMa cuucieHus. Pumckas Hymepanus Kak IpUMEp HENO3UIMOHHOU
CUCTEMBI cuucieHus. JlecaTnynas cucTemMa CHUCICHUS.

CpaBHeHHE HaTypaJbHBIX YHCEJl, CPaBHEHHE HaTypalbHbIX uncen ¢ HylnéM. CrocoObl
cpaBHeHUA. OKpYTJIEHUE HAaTypaJIbHbBIX YUCEIL.

CrnoxxeHue HaTypalbHBIX YMCEJ, CBOMCTBO HYJNS MpH CIOXKEHUH. BblunTaHue Kax
nelicTBue, 0OpaTHOE CIOXKEHUIO0. Y MHO)KEHUE HATypallbHBIX YMCEll, CBOMCTBA HYJSA U €IUHUIIBI
npu yMHOXXeHUM. JleneHue Kak JeiicTBue, oOpaTHOE YMHOXeHHI0. KOMIOHEHTHI AeHCTBHIA,
cBs3b My HUMHU. [IpoBepka pesynbrara apudmernueckoro aeiictsus. [lepemecturensHoe u
COYeTaTeIbHOE CBOWCTBA (3aKOHBI) CIOKEHUS U YMHOXEHHS, pacIlpeleluTelIbHOE CBOWCTBO
(3aKOH) YMHOXKEHHUSI.

Hcnonb3oBanue OykB Jisi 0003HAYEHMs] HEM3BECTHOTO KOMIIOHEHTA M 3alUCH CBOICTB
apupMETHIECKUX JCHCTBUH.

Jlenurenu u KpaTHbIE YUCIIA, pa3joKeHUe Ha MHOXHUTeNHU. [IpocTeie U cocTaBHBIE YKCIa.
[Tpusznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKOM.

Crenenb C HaTypaJbHBIM IIOKa3aTelieM. 3alliCh 4YHCIa B BHJAE CYMMbl pa3psIHBIX
cllaracMblX.

UucnoBoe BelpakeHHE. BplUMCIIEHWEe 3HAYEHWHA YMCIIOBBIX BBIPDAKEHHUH, MOPSIO0K
BBINIOJTHEHUST  JedcTBuil. Vcnonp3oBaHuWe TpU  BBIYUCIECHUSAX  IEPEMECTUTEIBHOIO U
COUYETATEIBbHOIO CBOMCTB (3aKOHOB) CIIOXKEHHUS M YMHOXKEHUS, pPacIpEIeIUTEIbHOIO0 CBOMCTBA
YMHOXEHHS.

Jpodu

[Ipeacrasnenue o npodbu Kak criocoOe 3amucH 4acTu BeMUUruHbI. OOBIKHOBEHHBIE IPOOH.
[IpaBunbHbBIE U HepaBUIbHBIE ApoOu. CMmemaHHas 1poOb, NpeCTaBIeHHe CMEIIaHHONW IpoOH B
BUJIC HEMPaBWIBHOW APOOM M BBIIEICHUE IeJIOW YacTH YMcia U3 HENpPaBUIBHOM ApOOH.



N306pakenue apoOeit ToukaMu Ha YMCI0BOH mpsiMoil. OCHOBHOE cBOICTBO po6u. CokpaleHue
npobeit. [IpuBeaenue 1podu Kk HoBoMy 3HaMeHarelro. CpaBHEHHE IpoOei.

CrnoxeHue W BbIYMTAaHUE OpoOel. YMHOXEHHE U JeleHue apoOei, B3aMMHO OOpaTHBIC
npoOu. HaxoxieHne yacTu 1esoro v Lejaoro 1o ero 4acTu.

Jecsituunas 3anuchk Apobeid. [IpencraBinenne necsITHUHON IpoOU B BUAEC OOBIKHOBEHHOM.
N3o0pakeHue AecATUYHBIX ApOOEH TOYKaMu Ha YUCIOBOM TpsiMoil. CpaBHEHHE JECATUUHBIX
IpoOeit.

Apudmernueckue IeHCTBUS ¢ JeCATUIHBIMH Apo0siMu. OKpYTIeHHE JeCATUYHBIX APOOeii.

Pemienne TekcToBBIX 3a/1a4

Pemienue TekcTOBBIX 3a1au apupMeTHUeCKHMM crocoOoM. PemieHue jorumueckux 3ajaad.
Pemenue 3anau nepe6opom Bcex BO3MOKHBIX BapHaHTOB. Vcrosb30BaHNe npy pelIeHny 3a1ad
TaOJUI] U CXEM.

Pemenue 3anay, cogepxaiinux 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBI: CKOPOCTb, BpeMS,
paccTosiHUE, LieHa, KOJMYECTBO, CTOMMOCTb. ENMHMIBI HM3MEpeHHus: Macchl, 00bEMa, LEHBI,
paccTosiHus, BpeMeHH, CKOPOCTH. CBsI3b MEXAY €AMHHUIIAMU U3MEPEHUS KaXK/10i BETUUNHBI.

Pemenne ocHOBHBIX 33124 Ha ApoOu.

[IpencraBiaeHre naHHBIX B BUE TaOJIMIL, CTOJIOYATHIX JUArPAMM.

Harasinnasi reomerpus

Harnsnele npencraBienus o purypax Ha iOCKOCTU: TOUKA, MpsiMast, OTPE30K, JIy4, yrod,
JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroi. IIpsAMOi, OCTpbId, TylOW U pa3BEPHYTHIN
YTJIBL.

JlinHa oTpe3ka, METpUYECKHE €IWHUIBl JUIMHBL. JlTuHA JIOMaHOW, mepuMeTp
MHOTOYrojibHUKa. MI3MepeHre u mocTpoeHue YIiioB € IOMOIIbI0 TPaHCIIOPTHPA.

Harnsgaele npenctaBieHust 0 purypax Ha INIOCKOCTH: MHOTOYTOJIbHUK, IPSIMOYTOJIbHUK,
KBaJIpaT, TPEYroJIbHUK, O PaBEHCTBE (QUTYP.

N3o00paxenue ¢puryp, B ToM yucie Ha kierdarol 6ymare. [loctpoenune konduryparmii u3
yacTel NpsAMOH, OKPYKHOCTH Ha HEJIMHOBAHHOH U KjeryaToi Oymare. Mcnonp3oBanue cBONCTB
CTOPOH M YIJIOB NPSIMOYTIOJIbHUKA, KBaApaTa.

[Inomanp mpsMOYTroJIbHUKA U MHOTOYTOJIBHUKOB, COCTABJIEHHBIX U3 MPSMOYIOJIbHUKOB, B
TOM 4Hciie GUryp, n300pax€HHbIX Ha KaeTyaToi Oymare. EquHUIIBI H3MEpEHUS TUIOIA M.

Harnsinaele  mpejacTaBieHuss O — MPOCTPAHCTBEHHBIX — (Urypax:  NpsIMOYTOJIbHBIN
napajenenunes, KyO, MHOrorpaHHukd. M3oOpakeHHe NPOCTEHIINX MHOTOIPAaHHHUKOB.
Pa3Béprku kyba u mnapamnenenunena. Co3naHue Mojeiel MHOTOrpaHHUKOB (M3 Oymaru,
MIPOBOJIOKH, TUTACTUJIMHA U IPYTUX MaTepUaoB).

O06bEM pAMOYTOJIBHOTO Napasuienenunena, kyoa. Equnuis usmepenns o0bEma.

KJjacc — 6
YPOBEHB — 06a308bili

HarypanbHblie ynciaa

Apudmernueckue JEHCTBUS C MHOTO3HAYHBIMM HATypaJbHBIMU uuciIaMH. UYucioBble
BBIpQ)KEHUS, TIOPSIIOK ACUCTBUI, MCIONb30BaHUE CKOOOK. Mcmonb3oBaHue Mpu BBIYUCICHHSIX
[IEPEMECTUTEIIBHOTO U COYETATEIbHOIO CBOUCTB CIOKEHUSI U YMHOXKEHUS, PACIIPEACIUTEIBHOIO
CBOMCTBA YMHOXKeHUs. OKPYIJIEHUE HATYPAIbHBIX YHCEIL.

Jlenutenu W KpaTHBIE 4YMCIA, HAaUOONBIIMHM OOIMK JenuTeNllb M HauMeHbllee oOriee
KparTHoe. [lenuMocTb CyMMBI U ITPOU3BEICHNUs. J[elleHne C OCTaTKOM.

Jpoou



OObIKHOBEHHAs! IpoOb, OCHOBHOE CBOMCTBO NIpoOH, cokpaiueHue apodeii. CpaBHEHHE U
yropsaounBanue apobei. Pemenue 3a1ay Ha HAXOXKICHHWE YACTH OT IIEJOTO U LIEJIOTO MO €ro
yactu. J[poOHoe umcino kak pesynbTar aeneHus. IlpencraBieHue necaTndyHoil ApoOu B BUie
OOBIKHOBEHHOH JpOoOM ¥ BO3MOXKHOCTb IPEJICTaBICHUS OOBIKHOBEHHOH JpoOM B BUJE
necATU4HOM. JlecsTuynble ApoOM M MeTpHuecKas cucreMa mep. ApupMeTHuecKue JACHCTBHUS U
YHCIIOBbIE BBIPAXKEHUS C OOBIKHOBEHHBIMU U JECATUYHBIMU JPOOSIMHU.

OtHomenue. Jlenenue B gaHHOM OTHomeHMH. MacmTal, nponoprus. Ilpumenenue
MIPONOPLMHI IIPU PELLIEHUN 3a/1a4.

[TonsTue npoueHTta. Beluncienne npoueHTa OT BEJIMYMHBI U BEJIMYUHBI IO €€ IIPOLEHTY.
BrIpakeHne NpOIEHTOB NECATUYHBIMHU ApoOsimu. Perienue 3amgay Ha MpoUEHTH. Buipaxenue
OTHOIICHHUS BEJIMYMH B IIPOLCHTAX.

ITosiokuTEIBHBIC H OTPULIATEIbHBIC YHCJIA

[lonoxurenpHple ©  oTpuuarenapHble 4yucna. llensle umcna. Mopayns  yucina,
reoMeTpuyecKas MHTepHnpeTanuss Monayis uucia. M3o0paxkeHue uucen Ha KOOPAMHATHOMN
npsimoid.  Yucnosble mnpoMexyTtku. CpaBHeHHe uucen. ApudMmerudyeckue AEMCTBUS C
II0JIOKUTEIIbHBIMU U OTPULIATEIbHBIMY YU CIIAMHU.

[IpsimoyronbHasi cucteMa KOOpAMHAT Ha MIockocTu. KoopauHaThl TOUKM Ha IUIOCKOCTH,
abcrucca u opaunara. Iloctpoenne Touek u puryp Ha KOOPAWHATHOM TUIOCKOCTH.

BykBeHHbIe BbIpaKeHUs

[Ipumenenue OykB Juisl 3alIMCU MaTEMAaTUYECKUX BBIPAKEHUHN U mpenaoxkeHuil. CBolicTBa
apupmeTHyeckux JeicTBUi. ByKkBeHHbIE BBIpaXEHHUS M YUCIIOBBIE IOJCTAaHOBKHU. BykBeHHBIE
pPaBEHCTBA, HAXOXJAECHUE HEU3BECTHOro KoMIoOHeHTa. Popmynbl, (GOpMynbl NHepuMeTpa H
TJIOMIAN MPSIMOYTOJIbHUKA, KBaJpaTa, 00bEMa mapasijiesienurneaa u Kyoa.

Pelenue TekcTOBBIX 32724

Pemenue TekcTOBBIX 3aau apupMeTHYeCKHMM crocoOoMm. PerieHue norndyeckux 3anad.
Pemenue 3agau nepeOopom BceX BOZMOXKHBIX BApPHAHTOB.

Pemenue 3anau, comepxKaimx 3aBUCUMOCTH, CBSI3bIBAIOIINX BEJIMYMHBI: CKOPOCTb, BPEMS,
paccrosiHue, IeHa, KOJIMYECTBO, CTOMMOCTB, IPOU3BOJIUTEIIBHOCTb, BpEMs, O0BEM padOTHI.
EnvHunbl n3MepeHus: Macchl, CTOMMOCTH, PacCTOSIHUS, BPEMEHM, CKOPOCTH. CBA3b MEXAy
€IMHULIAMU U3MEPEHUS KaXKA0! BETNYNHBI.

Pemenne 3amad, CBA3aHHBIX C OTHOIIEHHWEM, IPONOPLUOHAIBHOCTBIO BEIUYMH,
MPOIIEHTAMU; PeIlICHHE OCHOBHBIX 33/1a4 Ha JPOOU U MPOLIEHTHI.

OneHka U MpUKUAKA, OKpyrieHue pesynbrara. CocTaBieHre OyKBEHHBIX BBIPaXEHHH MO
YCIIOBUIO 33Ja4u.

[IpencraBnenure JaHHBIX C MOMOINbIO TaOauI U guarpamm. CronOuaThle TUarpaMMbl:
YTEHHE U NTIOCTPOEHUE. UTEHNE KPYTrOBBIX AMATrPaAMM.

Harnsanas reomerpust

Harnsnaeie npencrasienus o Gurypax Ha INIOCKOCTH: TOYKa, psiMasi, OTPE30K, JIyd, yrod,
JIOMaHas, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3aumHOe pacnosio)keHHE JBYX IMPSIMBIX Ha IUIOCKOCTH, TapajulelbHbIE IpSAMBIE,
MepIeHIUKYIIApHbIe MpsiMble. M3MepeHne paccTOSHUN: MeXAy ABYMsI TOUKaMH, OT TOYKH J10
MPSAMOM, JJTMHA MapIIpyTa Ha KBAJIPATHOM CETKE.

N3mepenue M IMOCTPOEHHME YIVIOB € IOMOILBIO TpaHCHOpTUpa. Buasl TpeyroabHUKOB:
OCTPOYTOJIbHBIN, MPSIMOYTOJbHBIN, TYINOYrOJdbHBIH, PpPaBHOOEAPEHHBIH, PABHOCTOPOHHMU.
YeThIpEXYroabHUK, IPUMEPHI YETHIPEXYTOJBHUKOB. [IpAMOYroiapHUK, KBaapaT: UCIOJIb30BaHUE
CBOWCTB CTOpPOH, yIJIOB, AuaroHajnei. M3o0paxeHue reoMmeTpudeckux GUryp Ha HEIMHOBAHHOM
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Oymare C HCIIOJIB30BAaHMEM LUPKYISA, JUHEHKH, YrojbHHMKA, TpaHcmoptupa. [loctpoeHust Ha
KJIETYaTOM Oymare.

[lepumerp MHOTOYTONMBHUKA. [ToHSATHE TUTOMAAM (UTYDPBI, €TUHHUIIBI H3MEPEHHS TIJIOLIA TH.
[TpubnnxénHoe wu3MepeHue IuoOmMEAAM GUryp, B TOM 4YHCIE€ HAa KBaJpaTHOM CETKe.
[TpubnmxEHHOE N3MepeHNe JUTMHBI OKPY>KHOCTH, IJIOLIAU Kpyra.

CumMmMeTpus: IeHTpaibHasl, 0OCEBask U 3€pKajbHasi CAMMETPUHU.

[TocTpoeHne cuMMETPUUHBIX (HUTYD.

Harnsinaele mpencTaBieHHst O TMPOCTPAHCTBEHHBIX (UTypax: MapajulesienuIes, Kyo,
IpyU3Ma, NUpaMuia, KOHyC, WINHAP, map u cdepa. M300paxeHne nNpocTpaHCTBEHHBIX (GUTYD.
IIpumepsl  pa3BEPTOK MHOTOTPaHHUKOB, LMIMHApa U KoHyca. Co3nanue Mojenei
IIPOCTPAHCTBEHHBIX GUTyYp (U3 OyMaru, IpOBOJIOKH, IUIACTUIIMHA U APYTMX MaTEpUAJIOB).
[lonatue o6béMa, enuHHULBI U3MepeHHust 00béMa. OOBEM NPSIMOYTOIBHOTO MapajlieNenumnesa,
KyOa.

ILi1anupyeMbie pe3yabTaThl 0CBOEHHUS Y4eOHOI0 MpeaMeTa
JIMYHOCTHBIE Pe3yJIbTAaThl XapaKTECPU3YIOTCS:

1) naTpuoTHYECKOe BOCIUTAHME:

IMPOABJICHUCM HMHTCPECA K IMPOHIJIOMY MW HACTOALIEMY pOCCHﬁCKOﬁ MaTEMAaTUKU,
[ICHHOCTHBIM ~OTHOIIICHHEM K JOCTHXXEHHSM POCCHHCKHUX MAaTeMaTHKOB W POCCHICKOM
MaTEeMaTHYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHIKEHHI B IPYTUX HAyKaX M MPUKIIATHBIX
chepax;

2) rpakKIaHCKoe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBHIO K BBIMOJHEHUIO OOS3aHHOCTEH TpaKIaHWHA W pPEaTH3aldi €ro Ipas,
MPE/ICTaBJIEHUEM O MAaTeMaTUYeCKUX OCHOBaX (YHKIMOHMPOBAHMS DPA3IUYHBIX CTPYKTYP,
SIBJICHHH, TPOLIEAYp TPaXIAHCKOro o0InecTBa (HAIpHMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXIICHUIO STHYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTUYECKHM MPUMEHEHHUEM JIOCTHIKCHUIMA
HAayKH, OCO3HAHHUEM BaX)KHOCTHU MOPAJIbHO-3THYCCKUX IPUHIUIIOB B ACATCIIBHOCTH y‘IéHOFO;

3) Tpy10BO€E BOCHIUTAHME:

YCTaHOBKOﬁ Ha AKTHUBHOC YY4aCTUC B PCIICHHUMH IMPAKTHUYCCKHUX 3agay MaTeMaTHYEeCKOHU
HAIPaBJIICHHOCTH, OCO3HAHMEM BaKHOCTH MAaTEeMaTHYECKOro 00pa30BaHMs HA MPOTSHKCHUH BCEH
KU3HH JJIsI YCTICIHON Mpo(ecCHOHATBHON NeITeIbHOCTH U Pa3BUTHEM HEOOXOMMBIX YMEHHI,
OCO3HAHHBIM BBIOOPOM U MOCTPOCHHEM HHMBUAYAIbHON TpaekTopud oOpa3oBaHHS H
JKN3HCHHBIX IIJIAHOB C y‘-IéTOM JIMYHBIX MHTCPECOB U O6H.[eCTBeHHBIX HOTpe6HOCTeI>i;

4) acTeTHYECKOe BOCTIMTAHUE:

CIIOCOOHOCTBIO K OMOIMOHAIBHOMY M JCTETHYECKOMY BOCIPUSTHIO MAaTEMATHYECKHX
00BEKTOB, 3a/1a4, PELICHHH, PACCYKACHHH, YMEHHIO BHICTh MATEMATHUCCKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT'O MIO3HAHMSI:

OpUEHTAllMeH B ACATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX IPEICTaBICHUI 00
OCHOBHBIX 3aKOHOMCPHOCTAX pPa3sBUTUA 4YCIOBCKA, MNPUPOJALI U O6H.[eCTBa, IIOHUMAaHUEM
MaTeMaTUYeCKOW HayKh Kak cQepbl UYeIOBEUYECKON eATETbHOCTH, AITAaoOB €€ pa3BUTHS WU
SHAYMMOCTHU IJId PAa3BUTHA HUBUIIU3AIlUU, OBJIAACHUCM A3BIKOM MATCMATUKU U MaTeMaTHYECKOH
KyJIbTypOH Kak CpEACTBOM IIO3HAHHUS MHUpPA, OBIAJACHUEM IPOCTEUINMMHM HaBBIKAMHU
HCCIICI0BATEIBCKOM JEATEIbHOCTH;

6) ¢usuueckoe BocnuTaHWe, (GopMUpPOBaHHE  KYJIbTYPbl  310POBbSI U
IMOLHOHATBLHOIO 0JIATOMOJTY YHsI:



TFOTOBHOCTBIO NPUMEHATH MAaTE€MaTHYECKHE 3HAaHUS B MHTEpPEcax CBOEro 370pOBbS,
BEJICHUS 3/I0pPOBOr0 00pa3a >KU3HM (3A0pPOBOE MUTaHHE, cOANaHCHPOBAHHBIN PEXUM 3aHATUN U
OTIbIXa, peryispHas ¢uznyeckas AaKkTUBHOCTb), CPOPMHUPOBAHHOCTHIO HaBbIKAa pediieKkcuu,
MPU3HAHHEM CBOETO MpaBa Ha OUIMOKY M TAKOTO )K€ IpaBa IPYyroro 4esioBeKa;

7) 3K0JI0THYECKOE BOCTIHTAHME:

OpHUEHTAalllel Ha MPUMEHEHHEe MaTeMaTHYeCKMX 3HAHUU IJIs pelieHus 3aaady B 00JacTu
COXPAHHOCTH OKpYXKaroIleW Cpelbl, IJIAHUPOBAaHUS IOCTYIIKOB M OLIEHKM MX BO3MOXHBIX
MOCTICICTBUM U OKPY’KAIOILIeH Cpelbl, OCO3HAHHWEM III00AJBHOTO XapaKTepa SKOJIOTHYECKUX
po0JieM U IMyTel X peleHus;

8) amanTanus K M3MEHSIONIMMCS YCJIOBUSIM CONMAIbHONH M MPUPOIHOI Cpebl:

TFOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBUSIX HEOIPENEIEHHOCTH, NOBBILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTHUUECKYIO JESITEIbHOCTh, B TOM UYWCJIE YMEHUE YUUTHCS y JIPYTUX
moaeil, mpuoOpeTaTb B COBMECTHOM JI€ATEIbHOCTH HOBBIC 3HAHMS, HABBIKA W KOMIIETCHIIMH W3
OTIBITA JPYTHX;

HEOO0XO0UMOCTHIO B ()OPMHUPOBAHUN HOBBIX 3HAHHIA, B TOM 4YncCie (GOPMYITUPOBATH UICH,
MOHATHSI, TUMOTE3bl 00 OOBEKTaX M SIBICHUSAX, B TOM UHCJIE PaHEe HEU3BECTHBIX, OCO3HABATH
neguuuTh COOCTBEHHBIX 3HAHUHA ¥ KOMIIETEHTHOCTEH, INTAHUPOBATH CBOE Pa3BHUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CUTYAllMI0, BOCIPHUHUMATh CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOIIUH KOHTPMEP, KOPPEKTHPOBATh MPHUHUMAEMbIE DPEIICHUS U
neicTBus, GopMyIupOBaTh U OLIEHUBATH PUCKU U TTOCIIEICTBHS, (POPMHUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATHBI

ITo3naBaTenbHBIC YHUBEPCATbHBIC YUeOHbIC JCHCTBHA

ba3oBble JlornyecKkue NeMcTBUA:

® BBUIBJISATh M XapaKTEpU30BaTh CYLIECTBEHHBbIE MPU3HAKH MaTeMaTHUECKUX OOBEKTOB,
HNOHATUHM, OTHOWIEHWH MEXIy MOHATHAMH, (OPMYIUPOBATH OMNpPEIENCHUS TMOHSITUH,
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(PUKAIIMKM, OCHOBaHMS 1J1s1 0000IEHUS U
CPaBHEHMsI, KpUTEPUH ITPOBOAUMOIO aHAJIN3a;

® BOCIPUHHMMATH, (OPMYJIHPOBATH M IMpPEeOoOpa3OBBIBATh CYKIACHUSA: YTBEPAUTENbHbIE U
OTpHIIATENIbHBIE, €AMHUYHbIE, YACTHBIE U OOIIHE, YCIOBHBIE,

® BBIBIATH MaTeMaTUYECKHUE 3aKOHOMEPHOCTH, B3aMOCBS3H M MPOTUBOpeUns B (pakTax,
JAHHBIX, HAOJIONEHUSX W YTBEPXKICHMAX, MpeanaraTb KPUTEPUU JUIS BbISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUNIA;

e JleNaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M MHAYKTHBHBIX
YMO3aKJII0UEeHUH, YMO3aKIIOUeHH TI0 aHAJIOTHH;

e pa30bupatrh JOKa3aTeIbCTBA MATEMATHUECKUX YTBEPXKACHUH (TpsIMbIE U OT IPOTUBHOIO),
MIPOBOAMTH CAMOCTOATEIBLHO HECJOXKHBIE JI0Ka3aTeIbCTBA MaTeMaTHMYeCKUX (HaKToB,
BBICTpauBaTh apryMEHTAalLlMI0, IPUBOJUTh MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

e BbIOMpaTh croco0 peuieHUs y4eOHOM 3ajgaud (CpaBHMBATh HECKOJIBKO BapHAaHTOB
peleHus, BRIOUpaTh Hanbojee MOIXOMSAINN ¢ YIETOM CaMOCTOSITEIBHO BBIJCICHHBIX
KPUTEPHUEB).

Ba3soBble ucciieqoBaTe1bCKue JCHCTBUA:



UCIIONIB30BAaTh  BOMPOCHI  KaK  HMCCIEAOBATENbCKUN  WHCTPYMEHT  TO3HAHHS,
dbopMyITUpPOBaTh BOIPOCHI, PUKCUPYIOIINE MPOTHBOPEYHE, MPOOIEMY, CAMOCTOSITEITLHO
YCTaHABIIMBAaTh MCKOMOE U JaHHOE, (DOPMHPOBATH THUIIOTE3y, apTyMEHTHPOBATH CBOIO
MIO3HIINIO, MHEHHE;

MPOBOAMWTH IO CAMOCTOSITEILHO COCTABIIGHHOMY TUIAHY HECJIOXKHBIA 3KCIICPUMEHT,
HEOOJBIIOE WCCIEAOBAaHWE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCcKOTro
00beKTa, 3aBUCUMOCTEH 0O0BEKTOB MEXTY COOOI;

CaMOCTOSITENILHO ~ (OPMYyIUpOBaTh  OOOOMIEHUS W  BBIBOABI 1O  pe3yibTaTaM
NPOBEIEHHOTO HAOIIO/ICHUS, WCCIICAOBAHUS, OIICHUBATh JOCTOBEPHOCTH IOJYYSHHBIX
PE3yNbTaTOB, BEIBOJIOB M 00OOIIICHHUIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOIIECCa, a TAKIKE BBIIBUTATh MPEATIONOKEHHS
0 €ro pa3BUTUH B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ nundopmaumeii:

BBISIBJISITH HEJOCTATOUHOCTh U U30BITOYHOCTH HH(POPMAINH, TAHHBIX, HEOOXOIUMBIX AJIs
pelleHus 3a/1a4u;

BBIOUpaTh, aHATU3UPOBATh, CHCTEMAaTU3UPOBATh U MHTEPIPETHPOBATH HHPOPMAIUIO
pa3IMYHbIX BUIOB U ()OPM IPE/ICTABICHHUS,

BbIOUpaTh (opMy HpeacTaBiIeHUs WH(DOPMALUK U WIUTFOCTPUPOBATH pelllaeMble 3a7aun
CXeMaMH, AuarpaMMaMu, HHOM rpaduKoi U UX KOMOUMHAIUSIMU;

OLICHUBATh HAAEKHOCTh HHPOPMAINH 110 KPUTEPHUSAM, IPEUIOKEHHBIM YUUTEIIEM WIH
c(hOpMyIUPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHI/IKaTI/IBHLIe YHUBEpPCAJIbHBIC yqeﬁm,le JeHCTBHUA:

BOCTIPUHUMATL U (OPMYIIMPOBATH CYXJICHHUS B COOTBETCTBHH C YCIIOBUSMHU W IEISIMH
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX H
MUCHhMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY PELICHUs 3aJaud, KOMMEHTHPOBATh
MIOJIYYEHHBIN pe3yJIbTaT;

B X0JIe 00CY>KIeHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOW TE€MBbI, MPOOIEMBI,
peliaeMoii 3a/1a4uu, BHICKA3bIBAaTh UJICH, HAIIEJICHHbIE HA TIOUCK PEIIEHUs, COMOCTABISATh
CBOM CYXJICHUS C CYXKACHHSIMH JPYTHX YYaCTHUKOB JHAJIOTa, OOHAPYKUBATH Pa3INIHC
U CXOJICTBO IIO3WIIMNA, B KOPPEKTHOW ¢opMe (GOpMyTUpOBaTh Pa3HOIIIACHS, CBOU
BO3PaKEHUS;

MPEJICTaBISITh PE3yNbTAaThl PEIICHHs 3a7aud, YKCIEPUMEHTa, UCCIICOBAHMS, MPOCKTA,
CaMOCTOSITENILHO BBIOMpATh (opMar BBICTYIUICHHS C YYETOM 3aja4 NPE3CHTAHMA M
0COOEHHOCTEH ayTUTOPHH;

MMOHMMATh M MCIIOJIh30BaTh MIPEHMYIIECTBA KOMAHTHOW ¥ WHIUBHIYAILHOW PabOTHI TIPH
pelIeHnr yueOHBIX MaTeMaTHUECKUX 3a7a4;

MPUHUMATH TIeJIb COBMECTHOW JICITEeIHLHOCTH, IIAHUPOBATh OPTaHU3AIUI0 COBMECTHOM
paboThl, pactpeneNaTh BUIbI padoT, TOTOBAPUBATHCS, OOCYKIATh MPOIIECC M Pe3yabTaT
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBATh B IPYMIOBBIX (hopmax paboTsl (0OCykaeHUsI, 0OMEH MHEHUSMH, MO3TOBHIE
HITYPMBI U IPYTHE), BBITOIHATH CBOIO YacTh pa0OTHI U KOOPJUHUPOBATH CBOM JCHCTBUS
C IPYTMMH YICHAMH KOMAaHJbI, OIIEHUBATh KAYECTBO CBOETO BKJaJa B OOMIUN MPOMYKT
0 KPUTEPHSIM, CHOPMYITUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHble YHHBepcaJibHble YUeOHbIE 1elCTBUS
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Camoopranmu3anus:
® CaMOCTOATENIBHO COCTaBJIATH IUIAH, alIFOPUTM pELIeHHsA 3aAaud (WIM €ro 4acTh),
BBIOMpATh C€Hoco0 pemeHust ¢ Y4ETOM MMEIOIIUXCS PECypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBAaThb U KOPPEKTUPOBATH BAPHUAHTHI PEIICHUM C Y4ETOM
HOBOH MH(OpMauy.
CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTE/VICKT:
® BJAJETh CIIOCOOAMHU CAMONPOBEPKH, CAMOKOHTPOJISI MPOLECCa U pe3ysibTaTa peIieHHs
MaTeMaTHYECKOH 3a7a4u;
® [peABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPH PELICHUM 33/1a4d, BHOCHUTH
KOPPEKTHBBI B JI€ATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBbCTB, HAMJIEHHBIX OIIUOOK,
BBISIBJICHHBIX TPYIHOCTEH;
® OLEHUBATb COOTBETCTBHUE PE3YNbTaTa AEATEIbHOCTU IOCTABICHHON LIEIU U YCIOBHSIM,
OOBSACHATH MPUYMUHBI JOCTUKEHUS WIM HETOCTHIKEHUS L€, HAaXOAUTh OIIMOKY, JJaBaTh
OLIEHKY IPHOOPETEHHOMY OTIBITY.

NPEJMETHBIE PE3YJIbTATHI

K xoniy oOydenuss B 5 kJjiacce 00y4aromuics MOJYYUT CICAYIOUIME MPEIMETHBIE
PE3yNbTaThI:

Yucia u BbIYUCICHUS

[Tonumath ¥ MpPaBUIBHO YHOTPEOIATh TEPMUHBI, CBSI3aHHBIC C HATYpPAJIbHBIMU YHCIIAMHU,
OOBIKHOBEHHBIMH U JIECITHYHBIMU APOOSIMHU.

CpaBHUBaTh U YIOPSAI0YNBATH HATypaJIbHbIE YNCIIA, CPABHUBATH B MPOCTEUIINX CITydasix
OOBIKHOBEHHBIE IPOOH, 1€CATUYHBIE APOOH.

CoOTHOCUTHh TOYKY Ha KOOPJMHATHOM (YMCIOBOI) MPSIMOIl C COOTBETCTBYIOIIUM €M
YHCIIOM U N300paXkaTh HATypaJibHbIE YMCiIa TOYKAaMHU Ha KOOPAUHATHOM (UMCIIOBOM) MPSIMOIA.

BeimonuaTe apudmernyeckue IeHCTBUS C HATYPaJbHBIMH YHCIAMH, C OOBIKHOBEHHBIMU
JIPpOOSIMU B MTPOCTEHIINX CITydasix.

BEIMONHATE IPOBEPKY, MPUKHUIKY Pe3yIbTaTa BEIYMCICHHIA.

OxkpyrisTh HaTypajbHbIE YHCTIA.

Pelenune TekcTOBBIX 32724

Pemarp TekcToBbIe 3a71aun apu(PMETUUECKUM CIIOCOOOM U € MIOMOILBIO OPraHU30BAaHHOTO
KOHEYHOTo repedopa BceX BO3MOXKHBIX BApHAHTOB.

Pemarsb 3amaun, coneprkalire 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIHMUUHBI: CKOPOCTh, BPEMS,
paccrosiHue, 11eHa, KOJIMYECTBO, CTOMMOCTb.

Hcnonp30BaTh KpaTKue 3alIUCH, CXEMbI, TaOJIUIIbI, 0003HAUEHHUS ITPU PEILICHUH 3ajau.

[Tonb30BaThCs OCHOBHBIMU €AMHMUIIAMU U3MEPEHMS: 1I€HbI, MacChl, PACCTOSIHUS, BPEMEHH,
CKOpPOCTH, BBIPAXXaTh OJIHU €UHUIIbI BETMUYHUHBI Yepe3 JIpyTHe.

W3BnekaTh, aHAIM3UPOBATh, OLIEHWBATh MH(OPMAIUIO, MPEICTaBICHHYIO B Tabiuie, Ha
CTOJ0UYaTON AuarpamMme, WHTEPIPETUPOBATH MPEICTABICHHBIE JaHHbIE, HCIOIb30BaTh JIaHHBIE
MIPH PELLIeHUH 3a/1a4.

Harnsanas reomerpust

[Tonb30BaTbcs TEOMETPUYECKUMM TOHSATUSIMU: TOYKa, NpsiMasi, OTPE30K, JIyd, Yrod,
MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoauTH TpUMeEpPHl OOBEKTOB OKPYXKAIOIIETO MHpA, UMEIOMHUX (OpPMY H3YUEHHBIX
T€OMETPUUYECKHX (DUTYP.
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Hcnonb30Barh TEPMUHOJOTHIO, CBSI3aHHYKD C  YIVIAMU: BEpIIMHA, CTOPOHA, C
MHOTOYTOJIbHUKAaMH: YTOJI, BEPIIMHA, CTOPOHA, IHArOHANIb, C OKPY>KHOCTBIO: PaguycC, JUAMETP,
LEHTP.

N300paxaTh H3ydeHHBbIE TeOMETpUYeckue (QUrypbl Ha HEJIMHOBAHHOW U KIIETYATOU
Oymare C MOMOIIbIO LIUPKYJIS U TUHEHKH.

Haxoaute miIMHBI OTPE3KOB HEIMOCPEACTBEHHBIM H3MEPEHHUEM C IOMOILBIK JIMHEHKH,
CTPOUTH OTPE3KU 33JaHHON JUIMHBI; CTPOUTH OKPY’KHOCTh 33JJaHHOTO paauyca.

Hcnosb30BaTh CBOKWCTBA CTOPOH M YIUIOB IPSIMOYTOJIBHUKA, KBaJApaTa ISl UX MTOCTPOCHUS,
BBIYMCIICHUS IUIOIIA/IM U IEPUMETPA.

BrerancnsaTe mepuMeTp U IUIOMAas KBaJpaTa, NPSIMOYTOIbHIKA, (PUTYp, COCTABICHHBIX U3
MPSIMOYTOJILHUKOB, B TOM 4yHclie GUryp, N300pakEHHBIX Ha KJIETYaToi Oymare.

[Tonb30BaTbCcsl OCHOBHBIMM METPUYECKHMMH €IMHUIAMU HM3MEpPEHHUs JUIMHBI, IUIOLIAJIH;
BBIPAXXaTh OJHU €AMHULbI BEJIMUMHBI UEPE3 APYTHUE.

Pacnio3naBate mapaienenumnesn, KyO, HCIONb30BaTh TEPMHHOJOTHIO: BEpIMHA, pedpo,
rpaHb, U3MEPEHUSI, HAXOAUTh U3MEPEeHHUsI lTapaluieNienuneaa, kyoa.

Boruncnsate 00bEM KyOa, mapaiienenumnena Mo 3aJaHHbBIM HM3MEPEHUsM, MOJIb30BaThCS
€IMHULIAMU U3MEPEHHs 00BbEMA.

Pemate HecnoHbIE 33a/laud HA U3MEPEHUE TN€OMETPUUYECKUX BEJIMYHMH B MPAKTUYECKHX
CUTyaLHsX.

K xonmy oOydeHus B 6 KkJjacce OOyYarOIIUUCSA IOJYYHT CICAYIONIUE TPEIMETHBIC
pe3yabTaThI:

Yucsa v BbIYMCICHUSA

3HaTh ¥ IOHUMAaTh TEPMHHBI, CBSI3aHHBIE C PA3JIMUYHBIMU BUJIAMU YUCENT U CIOCOOAMU UX
3aMucH, MePexXoaUTh (€CIU 3TO BO3MOKHO) OT OJHOM (OPMBI 3alHUCH YHCIa K JPYTOH.

CpaBHHMBaATh W YIOPSIOYUBATH LIEJbI€ YHCIA, OOBIKHOBEHHBIE M JECATUYHBIE IPOOH,
CpaBHMBATh YKCJIA OJTHOTO U Pa3HBIX 3HAKOB.

BoimonHsATe, coderass YCTHbIE M TUChbMEHHBbIE MPUEMBI, apu(METHUYECKUE ICHCTBHS C
HaTypaJlbHBIMA W UEJIBIMH  YWCJIaMH, OOBIKHOBEHHBIMH H  JIECATUYHBIMU  APOOSIMHU,
MOJIO)KUTEIBHBIMU U OTPULIATEIIbHBIMU YUCIIAMU.

BbluncisaTe 3HaU€HUS YUCIOBBIX BBIPAKEHUM, BBIOIHATh MPUKUIKY U OLICHKY pe3yJibTara
BBIUMCIICHHUM, BBIMOMHATh MpeoOpa3oBaHUSI UMCIOBBIX BBIPAKEHUH Ha OCHOBE CBOMCTB
apupMETHIECKUX JCHCTBUH.

COOTHOCHTh TOYKY Ha KOOPIWHATHOM HPSIMOM C COOTBETCTBYIOIIMM €W YHCIOM M
M300pakaTh YMCIa TOYKAMU Ha KOOPAMHATHOU MPSMOM, HAXOIUTh MOAY/b YHCIIA.

COOTHOCHTB TOYKH B MIPSIMOYTOJILHOM CUCTEME KOOPAMHAT C KOOPAUHATAMH 3TOW TOUKH.

OKpyTJIATh Meble YKciia U JeCSITHUHBIE TPOOH, HAXOIUTh MPUOIMKEHIS YUCE.

YuciioBble U OYKBEHHbIE BbIPAKCHUS

[Tonnmarhe u ynorpeOnsTh TEPMHHBI, CBS3aHHBIE C 3aMUCBI0 CTENEHH YHCIIa, HAXOIUTh
KBaJIpar U Ky0 4Kclia, BBIYUCIATH 3HAYSHUS YHCTIOBBIX BBIPAKEHUH, COJEPKAIINX CTEIIECHH.

[Tonp30BaTbCs MpHU3HAKAMU ACITUMOCTH, PACKIAAbIBaTh HATYpAJIbHBIE YUCIIA HA MPOCTHIE
MHOKHTEIH.

[Tonp30BaThCs MacITabOM, COCTABIISITh IPOTIOPLIUK U OTHOIICHHUS.

Hcnonb3oBath OyKBbI Al 0003HAYEHUS YHCET MIPU 3aMTUCH MAaTEMAaTUYECKUX BbIPAXKECHHH,
COCTaBJIATh OYKBEHHBIE BBIPAXKECHUS U (DOPMYIIBI, HAXOAUTH 3HAUCHUS! OYKBCHHBIX BBIPAKEHUH,
OCYILIECTBIISIS HEOOXOAUMBIE MOACTaHOBKU U MpeoOpa3oBaHUsl.

HaxonuTte HEM3BECTHBIM KOMIIOHEHT PABEHCTBA.
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Pelenue TekCcTOBBIX 32724

Pemath MHOrOImaroBsle TEKCTOBBIE 33/1a41 apU(PMETUUECKHM CIIOCOOOM.

Pemarp 3amaum, CBSI3aHHBIE C OTHOLICHHEM, IPONOPLMOHAIBHOCTBIO  BEIUYHH,
MPOIIEHTAaMU, PelIaTh TPH OCHOBHBIE 32/1a4X HA APOOU U MPOLIEHTHI.

Pemate 3amauu, comepxkaiiye 3aBUCUMOCTH, CBA3BIBAIOIIME BEJIUYUHBL: CKOPOCTh, BPEMH,
paccrosiHUE, IIeHA, KOJIMYECTBO, CTOMMOCTb, MPOU3BOAUTEILHOCTh, BpeMs, 00bEM paloOTHI,
UCHOJb3ysd apupMeTHdyecKue JAEHUCTBHUS, OLEHKY, MPUKUAKY, I10JIb30BaTbCs €IMHULIAMU
U3MEPEHUS COOTBETCTBYIOIINUX BEJINYMH.

CocraBisTh OyKBEHHbBIE BBIPAKEHUS 110 YCIOBUIO 3aJauu.

W3BnekaTh nH(OpMAIHIO, MPEICTABICHHYIO B TAOMHUIAX, Ha JIMHEHHON, CTONIOUATON WK
KpYrOBOM JAvarpaMMax, MHTEPIPETUPOBATh IPEICTABICHHBIE JaHHBIC, UCIIOJIb30BaTh JAHHBIC
IIPYU PELLIEHUU 3a/1ay.

[TpencraBisiTh HHPOPMAITHIO C TIOMOIIBIO TAOJIHII, TUHEHHON M CTOJIOYATON TUArPaMM.

Harasanas reomerpust

[IpuBoauTe mpuMepbl OOBEKTOB OKPYXKAIOIIETO MHpAa, UMEIIMUX (GOpMY H3YYEHHBIX
Tr€OMETPUYECKUX IUIOCKUX M MPOCTPAHCTBEHHBIX (UIYp, IPUMEPHl PAaBHBIX U CUMMETPUUYHBIX
dburyp.

W300pakaTh C TMOMOIIBIO IMPKYJS, JIMHEHKH, TPAHCIOPTHpAa HA HEITMHOBAHHOW U
KIeTyaTo OyMare HW3ydeHHBbIE IUIOCKHE TeOoMeTpHuecKkue (urypsl M KOHQUTYpaIuw,
CUMMETPUYHBIE (PUTYPBI.

[Tonp30BaTbcs  IE€OMETPUYECKUMH  MOHSATHSMHU:  PAaBEHCTBO  (uryp, cummerpus,
HCII0JIb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CHMMETPHUE: OCb CUMMETPUH, LIEHTP CHMMETPHH.

Haxonute BeNWYMHBI YIVIOB M3MEPEHHEM C ITOMOINBIO TPAHCIOPTUPA, CTPOUTH YTJIBI
33JaHHOM BEIMYMHBI, IIOJI30BAThCs IPU PEIICHMH 3aJady TIpPagyCHOM MepoH  YIJIOB,
pacro3HaBaTh Ha YEPTEkKAX OCTPBIN, IPAMOU, pa3BEPHYTHIN U TYIOU YIJIBL.

Beluucnate JMHY JIOMaHOHM, IMEPUMETP MHOIOYTOJbHHKA, IOJIb30BAaThCSA €IMHHUIIAMH
W3MEpEHUS JUINHBI, BBIPAXKATh OJHU €AMHUIIBI U3MEPEHUS AJIMHBI Yepe3 APYyTHE.

HaxoauTs, ncronb3ys 4epTExXHbIE UHCTPYMEHTHI, PACCTOSHUS: MEXKIY JBYMS TOUKAaMH, OT
TOYKH JI0 IIPSIMOM, JIMHY IyTH Ha KBAaJPaTHOM CETKE.

Boruncnsate miom@anb (GuUryp, COCTaBICHHBIX U3 MPSIMOYTOJbHUKOB, HCIIOJIb30BATh
pa3bueHue Ha MPsIMOYTOJbHUKH, Ha paBHbIE (UTYpHI, JAOCTpauBaHHE JO MPSIMOYroJbHHKA,
II0JIb30BATbCS OCHOBHBIMM E€AMHHUIIAMM H3MEPEHUS IUIOIIAAHN, BbIpaXKaTb OAHU EIUHHIIBI
M3MEPEHMS IJIOMIAN Yepe3 APYyTHE.

Pacrnio3HaBaTh Ha MOJENSAX M M300paXEHUSAX MUPAMUIY, KOHYC, [IMIUHJpP, UCIOIb30BAThH
TEPMUHOJIOTHIO: BepIlIMHA, peOpo, TpaHb, OCHOBaHHE, Pa3BEPTKA.

N300paxkaTh Ha KJeTyaToil Oymare mpsiMOyroJbHbBIN Mapaiesienumnes.

Bbruucnate 00bEM IpSAMOYTONIBHOTO Mapajulesenumeaa, Kyoa, mojib30BaThCsi OCHOBHBIMU
eIMHUIIAMU U3MEepeHus 00bEMa;

Pemrate HecoXKHEIS 3aa4i Ha HAXO0XACHHUE T'COMCTPUICCKUX BEJIMUMWH B IPAKTHYCCKUX
CUTyalluigX.

TemaTnyeckoe nianuposanne yueonoro npeamera KMATEMATHUKA»
S knace

Ne | HaumeHOBaHUe pa3esioB U TeM KounvecTBO 4acoB DJIeKTPOHHbIE
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n/n NPOrpamMMbl KOHTPOJI | MPaKTHY (uudgposbie)
BCero| bHbIC ecKme o0pa3oBaTe/IbHbIE
padoTbl | padoThI pecypchl
1 Harypanenble uncna. JleiictBus 43 1 bubmmoreka [JOK
C HATYPAJIBLHBIMUA YHCIAMU https://m.edsoo.ru/7f4131ce
2 Harnspnas reomerpus. Jlunuun 12 5 bubmmoreka [JOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f4131ce
bubmuoreka [IOK
3 | ObpixnosenHEIE APOOH 48 ! https://m.edsoo.ru/7f4131ce
4 Harnsannas reomerpus. 10 1 bubnuoreka [IOK
MHOroyrojabHUKI https://m.edsoo.ru/7f4131ce
bubmuoreka [IOK
S | Jlecaminnie 1podu 38 ! https://m.edsoo.ru/7f4131ce
6 Harnsnuas reomerpus. Tena u 9 1 bubnuoreka [{OK
burypsl B IpoCcTpaHCTBE https://m.edsoo.ru/7f4131ce
bu6mmoreka [JOK
7| THosropenne u 0bodmenue 10 ! https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO 170 4 4
YACOB I10 [TPOTPAMME
6 knacc
KoanuectBo yacoB DJIeKTPOHHBIE
Ne | HammeHoBaHMe pa3/iesioB U TeM KOHTPOJI | IPaKTHY (uudpossbie)
n/n NMPOrpamMMbl geero| LHBIE eCKHe oOpa3oBareJibHbIE
paGoTnl | paGoThI pecypent
bu6mmoreka [JOK
1 | HarypanbHble uncna 30 1 https://m.edsoo.ru/7f4147
36
Harnsanaas reomerpus. [Ipsmbie bubmorexa LOK
2 A pro. 1p 7 https://m.edsoo.ru/7f4147
Ha MJIOCKOCTH
36
bu6nmoreka [JOK
3 | Hpobu 32 1 1 https://m.edsoo.ru/7f4147
36
Harnsignas reometpust bubmmorexa LIOK
4 ! pHi. 6 1 https://m.edsoo.ru/7f4147
Cummerpus
36
bu6mmorexa [IOK
5 | Beipaxenus ¢ OykBamu 6 https://m.edsoo.ru/7f4147
36
6 Harnsnnas reomerpust. @urypol 14 1 1 bubnuoreka [JOK

Ha IIJIOCKOCTH

https://m.edsoo.ru/7f4147
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36
m bu6mmoreka [JOK
7 OJIOKHUTCIILHBIC 1 40 1 https://m.edsoo.ru/7f4147
OTPHIIATEIIBHBIC YHCIIa 36
bu6mmoreka [JOK
8 | IIpencraBieHue qaHHBIX 6 1 https://m.edsoo.ru/7f4147
36
o o bubmuoreka [JOK
9 aliBltas TEOMETPIEL TOUTYPRL| - g 1 https://m.edsoo.ru/7f4147
B IIPOCTPAHCTBE 36
[ToBTOpEeHUE, 0000IICHHE bubmmorexa LIOK
10 ’ ’ 20 1 https://m.edsoo.ru/7f4147
CHCTEMATH3AIIH 36
OBHLIEE KOJIMYECTBO 170 5 5
YACOB I10 ITPOT'PAMME
Conep:xanue yueoHoro npeamera «<AJICEBPA»
Kjacc — 7

YPOBEHBb — OA308blil

Yucia u BbIYUCICHUS

JlpoOu OOBIKHOBEHHBIE M JIECSATUYHBIE, MEpexo] OT OAHOW (opmbl 3amucu Apoleilt K
npyroii. [loHsTHE pallMOHATBFHOTO YHUCIIA, 3alIUCh, CPABHEHHUE, YIIOPSIA0YMBAHUE PAL[MOHATIBHBIX
gucen. Apudmerndeckue AEHCTBHS ¢ pallMOHAIbHBIMU YuCiIaMu. Pemenue 3agau u3 peaabHOR
MIPaKTUKU HA YacTH, Ha IpOOH.

CreneHb ¢ HaTypaJlbHBIM IOKa3aTesieM: ONpejesieHue, Npeodpa3oBaHUE BBIPAXKEHUN Ha
OCHOBE OIpe/ieNIeHus], 3aiCh OoybIuX yucel. [IponeHTsl, 3anuch NPOLEHTOB B BUJE ApoOU U
IpoOu B BHJE MPOLIEHTOB. TpH OCHOBHBIE 33J]aud Ha MPOLIEHTHI, PEUIeHNE 3ajau U3 peabHOU
MPaKTUKH.

[TpyuMeHeHre TPU3HAKOB JIETMMOCTH, Pa3I0KEHNE Ha MHOXKMTEIN HATYPaIbHBIX YHCEN.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE MpsiMasi U 0OpaTHas MPOHOPIIHOHATHHOCTH.

Auredpanyeckune BbIpasKeHHUs

IlepeMeHHbIE, YMCIIOBOE 3HAUYEHUE BBIPAKEHUS C NEPEMEHHOW. J(omycTuMble 3HA4YEHHUS
nepeMeHHbIX. [IpeacraBieHue 3aBHCHUMOCTH MEXIY BeJIMYMHAMH B BHUAEC  (HOPMYIEL
Breruncnenus no ¢popmynam. [IpeobpazoBanne OYyKBEHHBIX BBHIPKEHUH, TOKISCTBEHHO PaBHBIC
BBIpQXEHUS, IIPpaBUia MPeoOpa3oBaHMsl CyMM M MPOU3BEIECHUHN, MpaBUiia PACKPBITUS CKOOOK U
MIPUBEICHUS MOJOOHBIX CIaraeMbIX.

CBolCTBa CTEMEHH C HATYpPaJbHBIM MTOKA3aTEIEM.

OpnowieHsl U MHoOrowieHsl. CteneHb MHOrousnaeHa. CloXeHHe, BBIYMTaHNUE, YMHOXKECHHE
MHOTou4JIeHOB. DOpMyJIbl COKpAIIEHHOIO YMHOXKEHHUS: KBaJpaT CyMMbI U KBaJapaT pPa3HOCTH.
@dopmyna pa3HOCTH KBaapaToB. Pa3iioxkeHne MHOMOWIEHOB HA MHOYKHUTEIIH.

YpaBHeHNsI 1 HepaBeHCTBA

VYpaBHeHHEe, KOpEeHb ypaBHEHHS, MpaBuiia MpeoOpa3oBaHUs YpPaBHEHUS, PABHOCUIBHOCTh
YPaBHEHHUHU.
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JIuneliHOE ypaBHEHHME C OJHOW IIEPEMEHHOM, 4YMCIIO KOPHEH JIMHEWHOIO YpaBHEHUs,
pelieHue JIMHEHHBIX ypaBHeHHI. CocTaBieHME YpaBHEHHMM IO YCIOBHMIO 3aj1ayd. Perienue
TEKCTOBBIX 33Ja4 C TIOMOILBIO YPABHCHUM.

JIuneiiHOE ypaBHEHHE C ABYMS NEpeMEHHBIMU U ero rpaduk. Cucrema OBYX JTHMHEHHBIX
ypaBHEHHI C JIBYMs IE€pEeMEHHBIMU. PemieHue cucreM ypaBHEHHMH CIIOCOOOM IOJCTaHOBKH.
IIpumepsl peleHus TEKCTOBBIX 3a7a4 ¢ IOMOLIBI0 CUCTEM YPABHEHUM.

DOyHKIUUH

Koopaunata Touku Ha mnpsMoil. UYucnoBble mpomMexyTku. PaccrosiHue Mexny AByMs
TOYKaMU KOOPJAUHATHOM IPSIMOM.

[IpsimoyronbHas cuctema koopauHar, ocu Ox u Oy. AGcuMcca W OpAuHATa TOYKU Ha
KOOpAMHATHON TuiockocTH. Ilpumepsl rpadukoB, 3agaHHbIX (opmynamu. UreHue rpaduxos
peanbHbIX 3aBUcUMocTed. [lomsartue ¢ynkmun. ['padux  ynkmun. CpoiicTBa  (QyHKIHMI.
Jluneitnas ¢ynkuus, e€ rpapuk. ['padux dynknum y = [x|. I'padudeckoe perieHre TUHEHHBIX
YPAaBHEHUI U CUCTEM JIMHEMHBIX yPaBHEHUM.

Kiacc — 8
YPOBEHBb — OA3080blil

Yucia u BbIYUCICHUS

KBampatusiii kopenb u3 uucna. [lonstue o0 wuppauunoHaibHOM yucne. JlecaTuyHbie
MpUOIIHKEHNS UppalMOHaNbHBIX yncen. CBoilcTBa apudMeTHUECKHX KBaJIPaTHBIX KOPHEH M UX
IIPUMEHEHUE K IPEoOpa30BAaHUIO UHMCIIOBBIX BBIPDAKEHUN W BbIYMCIEHUSM. JlelcTBUTEIbHBIE
qucia.

CreneHs ¢ LebIM NTOKa3aTenaeM U €€ cBoiicTBa. CTaHIapTHAs 3allMCh YHCA.

Auredpanyeckue BbIpa:KeHUs!

KBanpatublii TpEéXwieH, pa3loXKeHHEe KBaApPAaTHOTO TpEXWIEHA Ha MHOXXHUTEIH.

Anrebpanueckast 1podb. OCHOBHOE CBOMCTBO airedpandeckoit 1pobu. Cnoxxenue,
BBIUMTAHUE, YMHOXKEHUE, JieJieHne anreOpandeckux apoOeil. PanyoHanbHble BBIPAKEHUS U UX
npeobpa3oBaHue.

YpaBHeHusi 1 HepaBeHCTBa

KBanpatHoe ypaBHeHue, Qopmyna KOpHEW KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHUWH, CBOAAIIMXCS K IJWHEHHBIM H KBajapaTHbIM. [Ipocreiimme npoOHO-
paloHaIbHbIE YPABHEHHUS.

I'padmueckas mHTEepIpeTalnyus ypaBHEHUU C ABYMs MEPEMEHHBIMH U CHUCTEM JTUHEHHBIX
yYpaBHEHUN C JBYMs NEpEeMEHHbIMU. [Ipumepsl pelieHHs CUCTeM HEJIMHEWHBIX YpaBHEHUM C
JBYMsI TIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 337129 anreOpandecKumM CriocoOoM.

UucnoBble HeEpaBEeHCTBA W MX CBOWCTBA. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCWIIBHOCTE HepaBeHCTB. JIMHEHHBIE HEpPaBEHCTBA C OJHOW IepeMeHHOW. CHuCTeMbl
JIMHENHBIX HEPABEHCTB C OJIHON IIEPEMEHHOM.

DOyHKIUHA

[Tonarue ¢pynkuuu. OOnacTh ONMpeaeNeH!s] 1 MHOKECTBO 3HaueHu# (yHKIMU. CriocoOs!
3aaHus QyHKITHM.

I'paduk ¢pynkuu. Urenne cBoiicTB pyHkumu 1o e€ rpaduky. [Ipumeps! rpaduxon
(GyHKIUH, OTpaXkaloIIUX peaJbHbIe MPOLECCHI.
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OyHKIUY, ONMUCHIBAIOUINE MPSIMYI0 U OOpaTHYIO MPOMOPIHMOHAIBHBIE 3aBUCUMOCTH, UX

rpapuku. Oyakmun  y =x?, y=x°, y= Jx y=|x|. I'paduyeckoe pelieHue ypaBHEHUIl u

CUCTEM YPaBHECHHUM.

Kjacc — 9
YPOBEHB — O6A3080bll

Yucaa u BIYHCTCHUS

ParonanbHbie ynciia, UppanuoHaIbHbIE YHCIa, KOHEYHbIE U OCCKOHEUHBIE ECSITUYHBIC
npobu. MHOXECTBO [IeHCTBUTENIbHBIX 4YHCEN, JCHCTBUTENbHbIE YHCIa KaKk OeCKOHEYHbIe
JeCSITUUHble  ApoOu. B3auMHO  OJHO3HAUYHOE  COOTBETCTBUE  MEXKIY  MHOXECTBOM
JICWCTBUTEIbHBIX YACEII U KOOPAUHATHOM MPSIMOM.

CpaBHeHHE JEMCTBUTEIBHBIX YHCEN, apU(PMETHUECKUE IEUCTBUSA C JAEUCTBUTEIbHBIMU
YHUCIIAMH.

Pa3mepsl 0O0BbEKTOB OKPYXAIOIIEro MHUpa, IIUTEIBHOCTh IMPOILIECCOB B OKPYKAIOIIEM
MHpeE.

[TpuOnmx€HHOE 3HAYEHUE BEJIUYMHBI, TOYHOCTb NpuOIMkeHus. OKpyrieHue 4Yucel.
[Ipukuaka u oueHKa pe3ybTaTOB BHIYUCICHUI.

YpaBHeHHs 1 HEpaBeHCTBA

Jluneiinoe ypaBHeHue. Penienne ypaBHEHUN, CBOASAIINXCS K TUHEHHBIM.

KBagparHoe ypaBHeHue. PemieHue ypaBHEHM, CBOIAINMXCS K KBaJIpaTHBIM.
bukBanpatHoe ypaBHeHHe. IIpumepsl pelieHuss ypaBHEHHM TPETbe U YETBEPTOU CTEIECHEN
Pa3I0KEHUEM HA MHOKHUTEIIN.

Pemenne  npoOHO-pallMOHANBHBIX  ypaBHEHUH.  PemieHume  TEKCTOBBIX  3ajay
anre0pandecKuM METOJIOM.

VYpaBHeHHE C ABYMs NEpPEeMEHHBIMU U ero rpaduk. PemieHue cucreM IBYX JTHMHEHHBIX
YPaBHEHUH C JIBYMsI NEPEMEHHBIMM. PenieHue cucreM JByX ypaBHEHMH, OJHO M3 KOTOPBIX
JUHEHoe, a Ipyroe — BTOpoil creneHu. I'paduyeckas WHTEpHpeTanusl CUCTEMbl YpaBHEHHUH ¢
JBYMsI IIEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aNreOpandeckKuM CriocoOoM.

YucnoBsle HEPAaBEHCTBA U UX CBOMCTBA.

Pemienue JNHMHEHHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PelleHue cucTteM JMHEHHBIX
HEpaBeHCTB ¢ OJHOM mnepemeHHON. KBaapaTHbeie HepaBeHcTBa. ['paduueckas WHTeprpeTarus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMSI IEPEMEHHBIMH.

DOyHKIUHA

Ksagparnunas gyskius, e€ rpadux u coiictsa. [lapabomna, KOOpIMHATHI BEPIIMHBI
napaboIIbl, 0Cb CHMMETPHUH apadoJIbl.

k
I'padukn dynxmmii: Yy =kx, y=kx+b, Y=— y=x3, y=\/;,y:|X|I/II/IXCBOI7ICTBa.
X

YucaoBble H0CJI€10BATEIbHOCTH H NIPOIPECCHH

[ToHsATHE YMCIIOBOM IMOCIENOBATEIBHOCTH. 3a/laHUE MOCIEA0BATEIIBHOCTH PEKYPPEHTHOU
bopmynoit u Gpopmyioii N-ro wieHa.

Apudmernueckas v reomerpuyeckas — mporpeccun.  @Popmynsl  N-ro 4ieHa
apu(METHUECKON U TEOMETPUIECKOM IPOTrpeccuii, CyMMBI IEPBBIX N YJICHOB.

N300pakeHne wWieHOB apu(PMETHIECKON U TeOMETPHUUECKOM MPOrpeccuii TOUKaMH Ha
KOOPJAMHATHOM INIOCKOCTH. JINHENHBIN U 3KCIIOHEHIIMAIBHBIN pocT. CII0KHbBIE IPOLEHTHI.
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IInanupyemMsle pe3ybTaThl 0cBoeHust yueOHoro npeamera «AJII'EBPA»

JInuHOCTHBIE pe3y/IbTaThl XapaKTePU3YIOTCH:

1) naTpuoTHYeCKOE BOCTUTAHUE:

IIPOSIBJIECHUEM HMHTEpeca K MPOIIJIOMY UM HACTOALIEMY POCCUMCKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOLICHHEM K JOCTH)XKEHUAM POCCUUCKUX MATEMaTUKOB M POCCUKCKOMN
MaTEMaTHYECKOM IIKOJIbl, K UCIOJIb30BAaHUIO ATUX JOCTUKEHHUM B APYTrUX HAYKax M MPUKIIATHBIX
chepax;

2) rpaIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJHEHHIO OO0S3aHHOCTEH TpakJaHWHA U peaju3aluud ero Ipas,
MPEJICTaBJICHUEM O MAaTeMaTUYeCKUX OCHOBaX (YHKIMOHUPOBAHMS DPA3IUYHBIX CTPYKTYP,
SIBIICHUH, TPOIIEyp TPa)KIaHCKOTO oOmiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXJIEHUIO 3TUYECKHUX IMPOOJIeM, CBA3aHHBIX C MPAKTUYECKHM MPUMEHEHHEM JIOCTHKCHHUN
HayKH, 0CO3HAHUEM BaKHOCTH MOPAIbHO-3TUYECKUX IPUHIIUIIOB B ACSITEILHOCTH YUEHOTO;

3) Tpya0BOE BOCIIMTAHME:

YCTaHOBKOM Ha aKTUBHOE YYacTHE B PEIICHUU MPAKTUYECKUX 3a/lad MaTeMaTH4ecKOM
HaIPaBJIEHHOCTHU, OCO3HAHUEM Ba)KHOCTH MaTE€MaTH4eCKOro oOpa3oBaHMs Ha NPOTSLHKEHUU BCel
KHU3HU JJIS1 YCIEIIHON Npo¢eCCUOHAIbHON AESITEIbHOCTH U Pa3BUTHEM HEOOXOJIMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM HHAWBHIYATbHOM TpaeKkTOpuu O0Opa3oBaHUS U
KU3HEHHBIX [JIAHOB C YU4ETOM JIMYHBIX HHTEPECOB M OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYecKoe BOCIIUTAHME:

CIOCOOHOCTBIO K HSMOLMOHAIBHOMY M 3CTETUYECKOMY BOCIHPHATHIO MaTEeMaTHUYECKHUX
00BEKTOB, 33/1a4, PELICHU, pacCyK/IEHUHN, YMEHUIO BUJIETh MATEMaTUYECKUE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HEHHOCTH HAYYHOT'O MIO3HAHMSI:

OpHEHTAaIel B JIEATENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAaYYHBIX MpPEJICTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS 4eJIOBEKa, MNPUPOJbl U 0OlLIecTBa, NOHUMaHHEM
MaTeMaTHYeCKOM HayKH Kak cgepbl Yel0oBEYEeCKOW JeATeNbHOCTH, 3TalloB €€ pa3BUTUS U
3HAYUMOCTH JIJISl Pa3BUTHUS LIMBUIN3ALIUHY, OBJIA/IEHUEM S3BIKOM MaT€MaTUKH U MaTeMaTHYeCKON
KyIbTYpOH KakK CpEACTBOM IIO3HAaHUS MHpa, OBJAJACHUEM MPOCTEHIIMMHM  HaBBIKAMU
HCCIIEIOBATENBCKOM IEATENBHOCTH;

6) ¢wusuueckoe BocnuTaHWe, (GopMUPOBaHHE  KYJbTYPbl  310POBbSI H
3MOLMOHAJIBLHOIO 0JIArONMOyYHs:

TFOTOBHOCTBIO TIPUMEHATH MAaTE€MaTHYECKHE 3HAaHUSA B MHTEpPECaX CBOEro 370pOBbS,
BEJICHUS 3JI0pOBOro 00Opa3a >KU3HM (370pOBOE NMUTaHHE, COATAaHCUPOBAHHBIN PEXUM 3aHATUN U
OTIbIXa, peryispHas ¢u3nyeckas AaKkTUBHOCTb), CPOPMHUPOBAHHOCTHIO HaBbIKAa pedIieKkcuu,
MIPU3HAHUEM CBOETO MpaBa Ha OUIMOKY M TAKOT'O )K€ IpaBa Ipyroro 4esioBeKa;

7) 3K0JIOTHYECKOE BOCTIHTAHUE:

OpHEHTalel Ha MPUMEHEHHE MaTeMaTHYeCKHX 3HaHWW JJIs pelieHus 3agad B 00JacTu
COXPAHHOCTH OKpYXKarollel Cpepl, IJIAHUPOBAHUS TOCTYNKOB M ONEHKH HMX BO3MOYKHBIX
MOCTIENICTBUM U OKpY>Kalollei cpelbl, OCO3HAHWEM TJI00abHOIO XapaKTepa dKOJIOTHYECKHX
npo0JieM B MyTel WX PEIIeHNUS,

8) amanTanus K H3MEHAIOUIMMCS YCIOBUSM CONMATbHOW H MPUPOAHOM CpPebl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBHUSIX HEOIPENEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pE3 MPAKTUUECKYIO JNEATEIBHOCTh, B TOM YHCIIE YMEHHE YUYUTHCS Y JAPYTUX
moael, npuoOpeTaTb B COBMECTHOM JIEATEbHOCTH HOBbIE 3HAHUS, HABBIKM M KOMIIETCHLIUU M3
OTIbITA JIPYTHX;
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HEe00XO0IMMOCThIO B (POPMUPOBAHUHU HOBBIX 3HAHHI, B TOM uucie GOpMyIupoBaTh UIEH,
MOHATHSI, TUMOTE3bl 00 00BEKTaX M SIBICHUSAX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HABATH

neguuuTh COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, INTAHMPOBATH CBOE Pa3BHUTHUE;

CIIOCOOHOCTBIO  OCO3HABATh CTPECCOBYIO CHUTYAllMIO, BOCIPHUHUMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOUIMH KOHTPMEP, KOPPEKTHPOBATh MPHUHUMAEMbIE DPELICHUS U
neicTBus, GopMyIHpoBaTH U OLIEHUBATH PUCKHU U MOCIEACTBUS, GOPMUPOBATH OIIBIT.

MeTanpeaMeTHbie pe3yabTaThbl:
ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe HeiCTBUS
ba3oBble Jlornyeckue 1eiicTBUA:

BBISIBIISITH M XapaKTepU30BaTh CYHIECTBEHHBIC NMPU3HAKM MATEMAaTUYECKHX OOBEKTOB,
NOHATUH, OTHOILIEHUH MEXIy HNOHATUAMH, (POPMYIMPOBATH OIpPEACIICHUS MOHSITUH,
YCTaHaBJIMBATh CYIECTBEHHBIM NMPU3HAK KJacCU(UKALUU, OCHOBaHUs J1Is1 0000IIeHus
U CPaBHEHMUSI, KpUTEPUH IPOBOIUMOTO aHAIN3a;

BOCIIPUHUMATh, (pOpMynupoBaTh U NpeoOpa3oBbIBATh CYXAEHUS: YTBEpAUTEIbHBIE U
OTpHLIATENIbHBIE, €AMHUYHbIE, YACTHBIE U OOLINE, YCIOBHBIE,

BBISIBJIATH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUUs B (akTax,
JAHHBIX, HAOJIONEHUSAX W YTBEPXKICHMAX, NpeajaraTb KPUTEPUU [UIS BbIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUNI;

JieNIaTh BBIBOJIbl C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U MHIYKTHUBHBIX
YMO3aKI4YeHUH, YMO3aKIIOUEHHH 110 aHAJIOTHH;

pa3bupaTh JOKa3aTeNbCTBA MAaTEMAaTUYECKMX  YTBEpXKAEHUH (IpsMble U OT
IIPOTUBHOTO), HPOBOJUTH CaMOCTOSITENILHO HECJIOKHBIE JI0Ka3aTeIbCTBA
MaTeMaTHYeCKUX (PAKTOB, BBICTPAWBATH APIyMEHTALUIO, IMPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHNUS,

BBIOMpaTh CcHoco0 pemieHHuss y4eOHOU 3adauu (CpaBHMBAaTh HECKOJbKO BapHaHTOB
peleHust, BbIOUpaTh HanboJiee MOAXOAAMNN C YUETOM CaMOCTOSATENIBHO BbIIEIEHHBIX
KpUTEPHEB).

ba3oBrble ucciaenoBaTelbCcKue IeHCTBUA.

WCIOJIb30BaTh  BONPOCHI  KAaK  HMCCIEAOBATEIbCKUNW  WHCTPYMEHT  ITO3HAHUSA,
(dbopMynupoBath BOIPOCHI, bukcupyromme POTUBOpEYHE, npobiiemMy,
CaMOCTOSITENIFHO yCTaHABIMBaTh HMCKOMOE U JaHHOe, (OPMUPOBATH THUIOTE3Y,
apryMeHTHPOBATEH CBOIO IMO3UIUIO, MHEHUE;

MPOBOAUTH MO CAMOCTOSITENIbHO COCTABJICHHOMY IUIaHY HECIOXHBIA JKCHEPHUMEHT,
HEOOJBIIOE MCCIEAOBAHME II0 YCTAaHOBIEHUIO OCOOEHHOCTEH MaTeMaTHUYecKOTo
00BeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTY COOOIA;

CaMOCTOSITENNLHO  (OPMYITUPOBAaTh OOOOIIEHHS W  BBIBOABI IO  pe3yibTaTaM
MPOBEIEHHOT0 HAOJIOICHUS, UCCIICIOBAaHUS, OIICHUBATH JOCTOBEPHOCTH ITOJTYICHHBIX
pe3yIbTaTOB, BEIBOJAOB U 000OIICHHIA;

HpOFHOSI/IpOBaTI) BO3MOXXHOC paSBI/ITI/Ie npouecca, a TAK)XEC BBIIBHUT'ATH Hpe)IHOJ'IO)KeHI/ISI
0 €ro paBBI/ITI/II/I B HOBBIX YCJ'IOBI/ISIX.

Pabora ¢ nngopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh M M30BITOYHOCTH MH(pOpPMAILMHU, AAHHBIX, HEOOXOINMBIX
JUIS peleHus 3aa4uy;

BbIOMpaTh, aHAIM3UPOBATh, CUCTEMATHU3WPOBATh U HMHTEPHPETUPOBATH HHPOPMAIUIO
pa3NUYHBIX BUAOB U (HOPM IpPEICTABICHUS;

18



BbIOMpAaTh (hopMy MpeacTaBIeHUs] HHPOPMAIIUN M UIUTIOCTPUPOBATH PElIaeMble 3a/1aun
CXeMaMH, AMarpaMMaMu, HTHOHM rpauKoi 1 UX KOMOMHALIUSIMH;

OLIEHUBATh HAJEKHOCTh MHPOPMALIUH 110 KPUTEPHUIM, IPEIJIOKEHHBIM yUUTEIEM WIIH
cOpPMyYIHPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHnKaTUBHBbIE YHUBEPCAJIbHbIE Y4eOHbI€e 1eCTBUA:

BOCIIPUHUMATH U (YOPMYIHPOBATH CYXJIEHUS B COOTBETCTBUU C YCIOBHUAMHU U LETSIMU
oOIIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOYKY 3pPEHUS B YCTHBIX H
MUCHMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS MO XOIy pEIICHUs 3a7aui, KOMMEHTHPOBATh
MOJTyYCHHBIH PE3yJIbTaT;

B X0J1¢ 00CYX/IEHUS 33aBaTh BOIIPOCHI IO CYIIECTBY 00CYXIaeMOI TEMbI, IPOOIEMBI,
pemaeMoil  3amaud, BBICKA3bIBaTh WJEW, HAICIEHHbIE HA TIOMCK  PELICHHS,
COIOCTABJIATh CBOM CYXKICHHUS C CYXICHUSMH JPYI'HX YYaCTHHUKOB JUAJIOra,
OOHapy)KUBaTh pa3IMuUe U CXOACTBO MO3HIINH, B KOPPEKTHOH hopMme HhopMyarpoBaTh
pa3HOIIIacHsl, CBOM BO3PAKECHUS;

MPEJCTABIATh PE3yJbTAaThl PEHICHUS 3a]auu, SKCIIEPUMEHTA, UCCIICOBaHUS, TIPOCKTA,
CaMOCTOSITEJIbHO BBIOMpATh (POpMAT BBICTYIUICHUS C Y4ETOM 3alad MPE3CHTAIMUA |
0CcOOEHHOCTEH ay TUTOPHH;

MOHUMaTh W WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUAYAJIbHOU PabOTHI
IIPU pEIIeHUH y4eOHBIX MaTeMaTHYECKUX 3a/ay;

MPUHUMATD 11eJTb COBMECTHOM JIESATEIBbHOCTH, IJIAHUPOBATh OPTaHU3AIIUI0 COBMECTHOM
paboThl, pacmpenensTh BUABI pPa0dOT, JOrOBapHBATHCS, OOCYXIaTh IMpOIECC U
pe3yabpTaT padboThl, 000011aTh MHEHUS HECKOIBKUX JIIOJIEH;

y4acTBOBaTh B TIpymmoBbiX Qopmax paboTel (0oOCykaeHusi, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U APYTHE), BBHIIOJIHATH CBOIO YacTh PaOOTHI U KOOPAMHUPOBATH
CBOU JEWUCTBUS C JPYTMMH YICHAMH KOMaH/bI, OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA B
O0IIMH MPOAYKT MO KPUTEPUSAM, CHOPMYITMPOBAHHBIM YUaCTHUKAMH B3aUMOICHCTBUS.

PeryisiTuBHBIE YHUBEpPCAIbHbIE YUeOHbIE TeiiCTBHSA
Camoopranusanus:

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH, aJTOPUTM peIIeHUs 33Ja4d (WIK €ro 4acTb),
BBIOMpATh CMOCOO peHieHus ¢ Y4YETOM HMMEIOIIMXCS PECYpCcoB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMeHTHUpPOBaTh U KOPPEKTUPOBATh BAPHAHTHl PEIICHUN C y4ETOM
HOBOH MH(OpMaIH.

CﬂMOKOHTpOJ’[L, 3MOLMOHANIbHBINA HHTEJJIEKT:

BIIQJIETh CIIOCOOaMM CaMOTIPOBEPKH, CAMOKOHTPOJISI TIPOIlecca M pe3yJsibTaTta perieHus
MaTeMaTHYeCKOM 3a/1a4H;

NPEIBUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPH PEIIEHUU 3a]1a4yl, BHOCUTH
KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAMICHHBIX OMIMOOK,
BBISIBJIEHHBIX TPYAHOCTEM;

OIIEHUBATh COOTBETCTBUE PE3yJIbTaTa AEATEIBHOCTH MOCTABICHHOW LETU U YCIOBHSM,
OOBSACHITh TPUYMHBI JIOCTHIKCHHUS WM HEIOCTHDKCHHS I11€7M, HAXOJUTh OIIHOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

IIpenmeTHbIe pe3yabTaThl
K konity oOydeHus B 7 KJjacce OO0y4aroUIMiiCs MOTYYUT CIEAYIOIINUE MPEIMETHBIE
pe3yJIbTaThI:
Yucjaa 1 BLIYUCIEHUS
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BbImonHATh, coyeras YCTHbIE M HHCbMEHHBIE MPHUEMBI, apu(MeTHUYecKue NeHCTBUS C
palOHAIbHBIMU YHCIIAMU.

HaxonuTe 3HaueHMs] YUCIOBBIX BBIPAXKEHUH, NPUMEHATh pPa3HOOOpa3Hble CHOCOOBI U
IpUEMBl BBIUMCIIEHUS 3HAUYE€HUH JPOOHBIX BBIPAKEHUH, COAEP)KAIIUX OOBIKHOBEHHbBIE U
JeCATUYHbIE Ipo0u.

Ilepexoauth OT oHON (HOPMBI 3alKMCH YUCEN K ApYyroil (mpeoOpa3oBbIBATH NECITUYHYIO
IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYI) B JECSATUYHYK, B YaCTHOCTH B OECKOHEUHYIO
JECSITHYHYIO IPOOB).

CpaBHUBATh U yIOPSAI0YMUBATH PAllMOHAIbHBIE YHCIIA.

OKpyrasTh yucia.

BBINOMHATE NPUKUIKY U OLEHKY PE3yJbTaTa BBIYUCICHHUM, OLEHKY 3HaYEHUH YHMCIOBBIX
BBIPAKCHUH. BBITOIHATE AEUCTBUS CO CTENICHSAMMU C HaTypaJbHBIMU ITOKA3aTEISIMHU.

IIpuMeHATh NPU3HAKU JEIUMOCTH, Pa3IOKCHHE HAa MHOXKMTENIM HaTypajbHBIX YHUCEL.
Pemarb npakTUKO-OpUEHTUPOBAHHBIE 33[]a4H, CBS3AHHBIE C OTHOIICHHEM BEJIWYMH,
MIPONOPLUHOHAIBHOCTHIO BEJIUYUH, IPOLEHTAMH, HHTEPIIPETUPOBATH PE3YJIbTATHl PEIICHMS 3a]1a4

C y4éTOM OrpaHUYEHUH, CBI3aHHBIX CO CBOMCTBAMU pacCMaTpUBAEMbIX OObEKTOB.

Auredpanyeckune BbIpasKeHUs

Hcnonp3oBath anreOpanyeckyr0 TEPMUHOJIOTUIO U CUMBOJIMKY, IPUMEHSATH €€ B Ipolecce
OCBOCHHSA y4yeOHOTO MaTepuaia.

Haxonuth 3HaueHus OyKBEHHBIX BBIPXKEHUH NPH 33JJaHHBIX 3HAUEHUSX IEPEMEHHBIX.

BeinonHATe npeoOpa3oBaHus 1€J0r0 BBIPAXKEHUS B MHOTOWIEH NPHUBEIEHUEM MOJI00HBIX
CllaraéMblIX, PaCKpbITHEM CKOOOK.

BBINONHATE YMHO)KEHHE OJHOYIEHA HAa MHOIOWIEH M MHOTOWIEHAa Ha MHOTOYIEH,
MPUMEHSTH GOPMYJIBI KBaJpaTa CyMMbI U KBaJipaTa pa3HOCTH.

OcCyIecTBIATh Pa3iIoKEHUE MHOTOWICHOB Ha MHOXHUTEIN C IOMOIIBIO BBIHECEHMS 3a
CKOOKHM OOIEro MHOKUTEJI, IPYNIHPOBKU CIAraeMbIX, MPUMEHEHUs] POpPMYJ COKPAIIEHHOTO
YMHOKCHHUS.

[IpumensaTh npeoOpa3oBaHUsT MHOTOWIEHOB JUISl pEIIEHUS pa3IU4HbIX 3a7ad U3
MaTE€MAaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEaIbHOMN IIPAKTUKU.

Hcnonb30Bath cBOICTBa cTeneHell ¢ HaTypalbHBIMU MOKAa3aTENIIMU Ul IPeoOpa30BaHUs
BBIPaKCHUM.

YpaBHeHus M HEPaBeHCTBA

Pemate nuHeliHbIE ypaBHEHHS ¢ OJHOW MEPEMEHHOW, NMPUMEHSS NpaBUJia MEepexoja OT
HCXOJHOIO YpaBHEHUS K paBHOCUIBHOMY eMy. IIpoBepsATs, SBISETCA M YUCIO KOPHEM
YPaBHEHUH.

[TpumeHsTH Tpaduueckre METOABI P PELICHUN JIMHEHHBIX YPaBHEHUH 1 UX CUCTEM.

[TonOupats npuMepsl map 4uce, SBISIOMINUXCS pEeIeHHEeM JUHEHHOr0 ypaBHEHHUS C ABYMS
[IEPEMEHHBIMU.

Ctpouth B KOOPAMHATHOW IIJIOCKOCTH TpaduK JUHEHHOrOo YypaBHEHHUS C JBYMs
NepPEMEHHBIMHU, IOJIb3YACh TPa(UKOM, IPUBOIUTH IPUMEPHI PELLICHUST YPAaBHEHHUSL.

Pemate cucreMsl IBYX JIMHEHHBIX YPAaBHEHUN C JIBYMs [EPEMEHHBIMH, B TOM YHCIIE
rpaduyecKu.

CocTaBisATh M pemIaTh JUHEWHOE YPaBHEHUE WM CUCTEMY JIMHEMHBIX ypaBHEHUH IO
YCIIOBUIO 3aJlayd, MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a1ayd IOJYYEHHBIN
pe3yibTar.

DOyHKIUHA
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N3o0pakaTh Ha KOOPAWHATHOM TPSIMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJMHATaM, JIy4d, OTPE3KH, WHTEPBAJbl, 3alMChIBATh YHUCIOBBIE TPOMEKYTKH Ha
anredpanvecKoM si3bIKe.

OTmeyarh B KOOPJIMHATHOW IUIOCKOCTH TOYKM IO 3a/IaHHBIM KOOPIWHATaM, CTPOHTH
rpaduku TuHEHHBIX QyHKIUHA. CTponuTth rpaduk GyHKIHM Y = [X|.

OnwuceBaTh € MOMOIIBIO (YHKIHMNA HM3BECTHBIC 3aBUCUMOCTH MEXIY BEIHMYMHAMU:
CKOpPOCTB, BpPEMsI, PACCTOSHUE, II€HA, KOJMNYECTBO, CTOMMOCTH, MPOM3BOIUTEILHOCT, BPEMS,
00BEM paboTHI.

HaxonuTh 3HaYeHne QyHKIMH 10 3HAYECHUIO € apryMeHTa.
[Tonumarp rpaduueckuil cocod mpeacTaBiICHHUs U aHAM3a WH(OPMAIIMU, U3BIEKATh U

MHTEPIPETHPOBATH MHPOPMALIUIO U3 TPAPHUKOB PEeaTbHBIX MPOIIECCOB M 3aBUCUMOCTEH.

K koHny oOyueHuss B 8 kuacce oOyyarolIMHCS NOJIYYHUT CIELYIOLIUE IpPEIMETHbIE
pe3yJbTaThl:

Yucia 1 BbIYUCICHUS

Vcnonb30BaTh HayajabHbIE NPEACTABICHUS O MHOXECTBE JEHCTBUTENBHBIX YHCEN IS
CPaBHEHHUS, OKPYIJIEHUS U BBIYUCICHUH, M300pakaTh JEHCTBUTENbHBIE 4YKCIAa TOYKAMU Ha
KOOPJMHATHOU MPSIMOIA.

[TpumeHsTh TOHATHE apU(METHUECKOTO KBAJAPATHOTO KOPHS, HAXOAWUTh KBaJIpaTHBIC
KOpPHH, UCHIOJIB3Ys MTPHU HEOOXOAUMOCTH KAIBKYIATOP, BHITOIHATH MPE0OpPA30BaHNUs BEIPAKEHUH,
COJIep KALIMX KBaJpaTHbIE KOPHU, UCIIONIb3YSI CBOMCTBA KOPHEH.

Hcnonb3oBare 3anucu OOJIBIIMX M MaJblX YHUCET C MOMOLIbIO JIECATHYHBIX ApoOel u
crenenei uncina 10.

Auredpanyeckune BbIpasKeHUs

[IpuMeHATh TOHATHE CTENEHM C LEeJIbIM I10Ka3aTesieM, BBINOIHATh HpeoOpa3oBaHUs
BBIPAKEHUI, COIEpIKALLUX CTETIEHU C LIEIbIM IT0Ka3aTeseM.

BBINONHATE TOXJIECTBEHHBIE NMPEOOpPa30BaHMs PALMOHANBHBIX BBIPAKEHUH Ha OCHOBE
MpaBWJI JEHCTBUM Ha/Jl MHOTOYJIEHAMH U alNreOpanyecKuMu ApOoOsIMH.

PacknagpiBaTh KBasipaTHBIN TPEXWIEH HA MHOKUTEIIH.

[IpumensaTb 1npeoOpa3oBaHUsl BBIPAKEHUN JUIsl PpEUICHHWsS pPAa3lMYHBIX 3a7ad U3
MaTEMaTHKH, CMEKHBIX IIPEAMETOB, U3 PEAIBHOM MTPAKTUKH.

YpaBHeHusi 1 HepaBeHCTBA

Pemarp nuHeliHble, KBaJpaTHbIE YPaBHEHUS U PAallMOHAJIbHbIE YPAaBHEHHUS, CBOJSIIUECS K
HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMs IIEPEMEHHBIMH.

[IpoBOoaNTH MpoOCTEMIIME NCCAEAOBAHUS YPABHEHUM U CUCTEM YPAaBHEHMM, B TOM YHCIIE C
IpUMEHEHHEM TIpaUuecKux TMpeICTaBlIeHUil (ycTaHaBIMBaTh, MMEET JIM ypaBHEHHE WIIH
cucTeMa ypaBHEHUH PeLIeHus], €CII UMEET, TO CKOJIBKO, U Ipoyee).

[lepexonuth OT cioBecHON (GOPMYIHPOBKM 3aJaud K e€ anreOpandyeckod MoJenu ¢
MOMOUIBI0 COCTAaBJIICHHUS YypaBHEHUS WM CUCTEMbl YPaBHEHMH, WHTEPIPETUPOBATH B
COOTBETCTBUHU C KOHTEKCTOM 331a4M NIOJyUYEHHBIH pE3yJIbTaT.

IIpuMeHTh CBOMCTBA UMCIIOBBIX HEPABEHCTB I CPABHEHMS, OLICHKH, PEIIATh JMHEHHBIE
HEpaBEHCTBA C OJHOM MEepPEeMEHHOM M HMX CHCTEMbI, JaBaThb IpadUUYECKyI0 HIUIIOCTPAIUIO
MHO>KECTBA PEIICHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[lonumate ¥ HUCHONB30BaTh (YHKIMOHAJIbHbIE TMOHATUS W  A3BIK  (TEPMUHBL,
CHUMBOJIMYECKHE 0003HAueHUs), ONpeAesiATh 3HaueHHe (YHKIMHM I10 3HAUECHUIO apryMeHTa,
OIpeIeNIATh CBOMCTBA (DYHKIMH 1O e€ rpaduky.

Crpouts rpaduku 3JeMeHTapHbIX QYHKIUI BUaa:
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5 y= |x| y = /X , ONIHCHIBATH CBOHCTBA YMCIOBOI QyHKIMH 1O €
rpaduky.

K xonmy oOyuenust B 9 kiaacce 00y4arOmUICs MONYYUT CIEAYIOUINE MPEAMETHBIC
pe3yJIbTaThl:

Yucia 1 BbIYUCICHUS

CpaBHUBaTh U YHOPSA0YUBATh PAllMOHAIbHBIE U HPPALMOHAIIBHBIC YHUCIIA.

BeimonuaAte apupmeTnueckue JeMcTBUSA C pallMOHAIbHBIMU YHCIIaMH, COYETasi yCTHBIE U
IIMCbMEHHBIE PUEMBI, BBIITOJIHATH BHIYUCIIEHUS C HPPALMOHAIbHBIMH YU CIIAMHU.

HaxoauTh 3HaueHUsI CTENEHEN C LEIbIMU IIOKA3aTeNIIMU U KOPHEH, BBIYUCIIATh 3HAUCHUS
YHUCJIOBBIX BBIPAKEHUM.

OKpyrJATh NEHCTBUTEIBHBIC YUCIIA, BBIIOJIHATH NMPUKHUIKY PE3y/IbTaTa BHIYUCICHUM,
OLIEHKY YMCJIOBBIX BbIPaXKCHUIA.

YpaBHeHHs 1 HEpaBeHCTBA

Pemarp nuHElHbIE M KBaJpaTHbIE YPABHEHMs, YPAaBHEHUS, CBOJALIMECS K HUM,
npocTeiime ApoOHO-paliOHAIbHbIE YPABHEHUS.

Pemarp cuctemsl IByX JMHEMHBIX YpaBHEHUH C JBYMs IIEPEMEHHBIMH U CHUCTEMBI ABYX
YpaBHEHUM, B KOTOPBIX OHO YPAaBHEHUE HE SBJIAECTCS JTUHEUHBIM.

Pemate TekcToBBIE 3ajauM  anreOpauMyeckKMM CHOCOOOM C IOMOUIbI COCTaBICHMS
YpaBHEHUS WJIN CUCTEMBI IByX YPaBHEHUH C ABYMsI IIEPEMEHHBIMHU.

IIpoBoauTh MpOCTENIINE UCCIENOBAHNS YPABHEHUN U CUCTEM YPAaBHEHMM, B TOM YHUCIE C
IPUMEHEHUEM TIpaUuecKux MpeJCTaBlIeHU (yCTaHaBIMBaTh, MMEET JIM YpaBHEHHE WIH
crcTeMa ypaBHEHUH PeLIeHus], €CIIM UMEET, TO CKOJIBKO, U ITpoyee).

Pemate JsMHEHHbIE HEpaBEHCTBa, KBaJApaTHbIE HEPAaBEHCTBA, H300pa)xaTb peLICHHE
HEPABEHCTB Ha YMCJIOBOU NPSAMOI, 3aIIUCHIBATH PELIEHUE C TIOMOIIBIO CHMBOJIOB.

Pemarp cuctembl JIMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIIUE
KBaJIpaTHOE HEPAaBEHCTBO, M300pa)kaTh PELICHHE CHCTEMbl HEPABEHCTB HA YHMCIOBOM MPSMOIi,
3aIHUCHIBaTh PEILICHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEILIEHUH PA3INYHbBIX 3a/1a4.

DOyHKIUH

PacnioznaBath pyHKIIMK N3Y4EeHHBIX BUJIOB. [loKa3bIBaTh cXeMaTHUECKU PacloIOKEHNE Ha

KOOPJMHATHOM IIocKocTH —rpadukoB (yHkmui Buma: Y =Kkx, y=kx+b, Y=—,
X

y=ax’ +bx+c, y=x3, y= Jx , Y = |X|, B 3aBucHMMOCTH OT 3HaueHHU# KOAPPHUIMEHTOB,

OIMCHIBATH CBOMCTBA (DYHKITHIA.

Ctpouthb 1 n300paXkaTh CXeMaTHUYECKU TpaQUKU KBAAPATUYHBIX (DYHKIIHI, ONUCHIBATH
CBOMCTBA KBaIpaTUYHbBIX (PYHKLNIN MO UX TpaduKaM.

Pacno3HaBath  KBajpaTHuHyl0 (QyHKUHMIO 10 (Gopmyiae, MPUBOAUTH IMPUMEPHI
KBaJIpaTUYHBIX (YHKIUHN U3 peanbHOM KU3HU, PU3UKHU, T€OMETPHUH.

YucaoBble MOCJIe10BATEBHOCTH H POTPEeCCHH

Pacnio3znaBath apu(pMeTHUECKYI0 U T€OMETPUYECKYIO MPOTPECCUH MPU Pa3HbIX CHOCO0ax
3aJlaHusl.

BbINONMHATE BBIYMCIEHUS C UCIIOJIb30BaHUEM (POpPMYIT N-TO ujieHa apuMeTHIecKon u
r€OMETPUYECKON MPOTPECCUiA, CYMMBI MEPBBIX N YWICHOB.

N300pakaTh 4iIeHBI MOCIEI0BATEIHLHOCTH TOYKAMH Ha KOOPAMHATHOM INIOCKOCTH.
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Pemrate 3ama4m, CBSI3aHHBIE C YUCIOBBIMHU IIOCIEAOBATEIBHOCTSMH, B TOM YHCIE 3a1a4d U3
peanbHOMN KU3HU (C UCIIOIB30BAHUEM KAIBKYIATOPA, HU(POBBIX TEXHOJIOTHNA).

TemaTnueckoe niiannposanue yueonoro npeamera «AJIEBPA»

7 kaacce
KonuyecTBo yacos JJ1eKTPOHHbIE
Ne | HammMeHoBaHuUe pa3/ieioB U TeM KOHTPOJ | mpaKkTHy (uudposBbie)
n/n NPOrpamMMbl geero| nLHBIE eCKHe o0pa3oBaTe/IbHbIE
paboTel | padoThI pecypcenl
1 Yucia 1 BIYKCIICHUS. o5 1 bubmuoreka [IOK
PaunonaneHbIe yncna https://m.edsoo.ru/7f415b90
bubmuoreka [IOK
2 | AJrebpanteckue BhipaeHi 27 ! https://m.edsoo.ru/7f415b90
bubmuoreka [IOK
1
3 | YpaBHCHH H HCPABCHCTEA 20 https://m.edsoo.ru/7f415b90
4 Koopaunats! u rpaduku. 24 1 bu6nunorexa [IOK
DyHKIMU https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
6 1
S | Tlosroperne i 0Gobuienne https://m eds00.ru/7415b90
OBUIEE KOJIMYECTBO 102 5 0
YACOB I10 [TPOTPAMME
KJIace
KoanyecrBo yacos JJIeKTPOHHbIE
Ne | HamMeHoBaHuUe pa3/ieioB U TeM KOHTPOJI | IPaKTHY (uudpossbie)
n/n NPOrpamMmsbl BCero| BHBIE eCKHe o0pa3oBaTeJIbHbIE
padoTel | paGoThbI pecypent
1 Ypcna ¥ BEIYUCIICHUS. 15 bu6mmoreka [IOK
KBanparsble KopHU https://m.edsoo.ru/7f417af8
2 Yucna u Beruncienus. CTeneHb 7 bubnuoteka [{OK
C LIEJIBIM ITOKa3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckne BbIpaKEHHS. 5 1 bubnnoreka [IOK
KBagpartHslil TpEXueH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckie BbIpaKEHUS. 15 1 bubnuorexa [JOK
AnrebGpanueckasi IpoOb https://m.edsoo.ru/7f417af8
5 YpaBHeHUs 1 HEpaBEHCTBA. 15 1 bubnuorexa [JOK
KBaapartHbie ypaBHEHUs https://m.edsoo.ru/7f417af8
5 YpaBHEHUs U HEPABEHCTBA. 13 bubnuoreka [IOK
Cucrembl ypaBHEHHU I https://m.edsoo.ru/7f417af8
7 YpaBHEHUsI U HEPABEHCTBA. 12 1 bubnuoreka [IOK
HepaBencrtpa https://m.edsoo.ru/7f417af8
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8 | dynkiuu. OCHOBHBIC TTOHITHS 5 bubmmorexa LIOK
https://m.edsoo.ru/7f417af8
bubmuoreka [IOK

9 | Pyuxunn. Hucnosric dymKumn d https://m.edsoo.ru/7f417af8
bubmuoreka [IOK

10| II 000 6 1
OBTOPEHHE H 000DIIEHHC https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO 102 5 0
YACOB I10 [TIPOTPAMME
KJjiace
KosmmyecTBo yacos JJIeKTPOHHbIE
Ne | HammeHoBaHuUe pa3/iesioB M TeM KOHTPOJI | mpaKkTHy (uudposBbie)
n/n NPOrpamMMbl BCEro| BLHBIE ecKHe o0pa3oBaTeJIbHbIC
padoTnl | paGoThI pecypcenl
1 Yucna ¥ BBIYUCICHUS. 9 bubmunorexa IIOK
JlericTBUTENBbHBIC YUCIA https://m.edsoo.ru/7f419d08
VYpaBHeHus 1 HEpaBCHCTBA. Bubnmorexa LIOK
2 YpaBHEeHUs C OJTHOU 14 1
o https://m.edso00.ru/7f419d08
nepeMeHHON

3 YpaBHEHHUs U HEPABEHCTBA. 14 1 bubnuoreka [IOK

Cucrembl ypaBHEHUI https://m.edso00.ru/7f419d08

4 YpaBHEeHUs 1 HEpaBEHCTBA. 16 1 bubmuoreka [IOK

HepaseHctBa https://m.edso00.ru/7f419d08
bubmmotexka [JOK

S| @ 16 1

YHIHIH https://m.edsoo.ru/7f419d08
bubmmoreka [IOK

6 | YwmcnoBsie mocienoBaTeabHOCTH | 15 1 https://m.eds0o.ru/7419d08

7 [ToBTOpenue, o6o0IIeHNE, 18 1 bubmuoreka [IOK

crucTemMaTu3anus 3HaHU https://m.edso0.ru/7f419d08
OBUIIEE KOJIMYECTBO 102 6 0
YACOB I10 [TPOTPAMME
Conepxanue yueonoro npeamera «<I'EOMETPU S
Kiacc — 7

YPOBEHB — O6A3080blii
HavanbHele moHsTHs reomerpuu. Todka, mpsiMas, OTPE30K, Jyd. YTos. Buael yrios.
buccekrpuca
[TapamienpHOCT ¥ IEPIIEHAUKYISIPHOCTD IPSIMBIX.

Cummetpuunble purypbl. OCHOBHBIE CBOMCTBA oceBoi cuMMeTpuH. [Ipumepsl cummeTpuu

Beprukanbaele u

CMCXXHBIC

B OKPY’KaIOILIEM MHPE.

YTJIBL.

yria.

JlomaHas,

MHOT'OYT'OJIbHUK.

OCHOBHBIE TIOCTPOCHUSA C TOMOIIBIO LHUPKYJIs W JuHeku. TpeyronbHuk. BpicoTa,
MearaHa, OUCCEKTPHCa, UX CBOMCTBA.
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PaBHOOEIpEHHBIN U PAaBHOCTOPOHHHM TPEYTOJbHUKH. HepaBeHCTBO TpeyroapHUKA.

CpoiicTBa W TMNpU3HAKK PaBHOOEIPEHHOro TpeyroibHUKa. [lpu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CpoiicTBa M MpHU3HAKU MapajlieNbHbIX MpsMbIX. CymMMa yrioB TpeyrojibHUKA. BHeriHue
yIJbl TPEYTOJIbHUKA.

[IpssmoyronbHbId  TpeyronbHUK. CBOHCTBO MeAMAHBI MPSMOYTOJIBHOTO TPEYTOJIbHHKA,
npoBeA€HHOM K runoTeHyse. [Ipu3Haku paBeHCTBAa MPSAMOYTOJbHBIX TPEYrOJIbHUKOB.
[IpsiMmoyronbHbIN TPEyrojJbHUK € yriaoM B 30°.

HepaBeHncTBa B reoMeTpun: HEPABEHCTBO TPEYrOJIbHHUKA, HEPABEHCTBO O JJIMHE JIOMaHOM,
TeopeMa 0 0oJblIeM yriie U Oobllel cTOpoHe TpeyroyibHUKa. [lepneHukynsp v HaKJIOHHas.

I'eomeTpuueckoe MecTo Touek. buccekTpuca yria U CepeqUHHBIA NEPHIEHIAUKYISAP K
OTPE3KY KaK T€OMETPUUYECKUE MECTA TOUEK.

Okpy>KHOCTb M KpYI, XOpJa U JAHAMETp, MX CBOHCTBA. B3anMHOe pacmonoxeHue
OKpYKHOCTH M mpsimoil. KacatenbHass u cekymas K OKpyKHOCTU. OKpy>KHOCTb, BIIMICaHHasi B
yroii. BrnimcanHas u onvcaHHasi OKpY>KHOCTH TPEYTOJIbHUKA.

Kjacc — 8
YPOBEHBb — OA3080blil

YerpipéxyronbHuku. IlapamnenorpaMm, €ro npu3Haku M CBOMCTBA. YacTHbIE Ciydau
napajiesIorpaMMoB  (IPSAIMOYTOJIBHUK, PoMO, KBaJapaT), UX HPU3HAKU U cBoiicTBa. Tpameuws,
paBHOOOKas Tparienus, €€ CBoMCTBa U npu3Haku. [IpsmoyronbHast Tpanemnus.

Meron ynBoenusi menuansl. LleHTpanbHas cummerpus. Teopema Paneca u Teopema O
IIPONIOPLIMOHANIBHBIX OTPE3Kax.

Cpennue TUHUM TPEYTOJIBbHUKA U Tpaneuuu. L{eHTp Macc TpeyroiapHukKa.

[TogoOue TpeyroapHUKOB, KOdpduiment nomxodus. I[lpusHaku 1mogoOus TPEyroJbHUKOB.
[Ipumenenue mo1o6ust MpU pelIeHUH NTPAKTUUECKUX 3aau.

CpoiicTBa miomaaed reomerpudeckux guryp. @opmyinsl As IJIOLMEAAN TPEYroJibHUKA,
napaiuienorpamma, pom0a 1 tpanernu. OTHOIIEHUE TUIOMaAel NoJ0OHBIX (GUryp.

Boruncnenue miuomaaei TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIeT4aTol Oymare.

Teopema Ilucdaropa. [Ipumenenune Tteopemsl Iludaropa npu permieHHH HPAKTHUYECKUX
3a1ad.

CuHyC, KOCHHYC, TaHI'€HC OCTPOIO yrjia MNpsSMOYrojJbHOTO TpeyroibHUKa. OCHOBHOE
TPUTOHOMETPHUECKOE TOXKAECTBO. Tpuronomerpruyeckue pynkuuu yrios B 30, 45 u 60°.

BrnucanHbple M LEHTpaJbHBIE YIUIBI, YTOJ MEXAY KacaTelIbHOM M XOpPAOWU. YTJIBI MEXIY
XOpAaMH M CeKyIIMMH. BrucaHHble U ONHMCaHHbIE YETHIPEXYroJbHUKHU. B3aumHoe
pacrioyio)keHre JByX OKpyxkHocTei. Kacanue oxpyxkHocreil. OOmume kacarelbHble K IBYM
OKPY>KHOCTSIM.

Kkiacc — 9
YPOBEHB — 06a308bili

Cunyc, kocunyc, TanreHc yrioB or 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOX1eCTBO. DOPMYIIBI IPUBEICHHUS.

Pemenne tpeyroapbHukoB. Teopema KOCHMHYCOB M Teopema CHUHYCOB. Pemienue
MPAKTUYECKHX 33/1a4 C UCTI0Ib30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanne moaodus. [Togodre cOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema o mpou3BEICHUN OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEACHUU OTPE3KOB CEKYIIIHX,
TeopeMa 0 KBaJpare KacaTelbHOM.
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Bekrop, nmnuHa (MOAyJdb) BEKTOpAa, COHANPABIECHHBIE BEKTOPHI, IMPOTHUBOIMOJIOXKHO
HaIpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpAllUU Ha
BeKTOpamHu. PaznoskeHue BEKTOpa 10 JIByM HEKOJUIMHEAPHBIM BeKTopaM. KoopauHaThl BEKTOpa.
CkasnsipHO€ IpOU3BEICHUE BEKTOPOB, IPUMEHEHHE AJI1 HAXOXKAECHUS JUIMH U YTJIOB.

JlekapToBbl KOOPJMHATBI HA IUIOCKOCTH. YPAaBHEHUS IPAMOM U OKPYKHOCTH B
KOOp/IMHATaXx, Iepece4eHue OKPYKHOCTEH U NMPSAMBIX. MeToJ KOOpAUHAT U €ro IPUMEHEHHE.

IIpaBuabHBIE MHOTOYTOJIBHUKY. JIMHA OKpYXHOCTU. ['pangycHas u paguaHHas Mepa yria,
BBIYMCIICHUE JUIMH IyT OKpYyKHOCTel. [llmomans kpyra, cekropa, CEerMeHTa.

JIBMDKEHUS IUIOCKOCTH U BHYTPEHHUE CUMMETPUU QUTyp (3JIeMEHTapHbIE IPEACTaBICHNUA).
[TapannensHblii epeHoc. [loBopor.

Ilnanupyembie pe3ybTaThl 0cBOeHUs yueOHoro npeamera «<'EOMETPUS»

JInuyHOCTHBIE Pe3yJIbTAThl XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHME:

MPOSIBIIEHUEM HWHTEpeca K TMPOILJIOMY U HACTOALIEMY POCCHIMCKONW MaTeMaTUKH,
LIEHHOCTHBIM OTHOIIIEHWEM K JIOCTHJKEHUSM POCCUMCKMX MAaTeMaTHKOB U POCCHUUCKOMN
MaTeMaTHUECKOU IIKOJIBI, K UCITOJIB30BAaHHUIO 3THUX I[OCTI/I)KGHI/Iﬁ B IPpYIrux HayKax U MPHUKIAIHBbIX
chepax;

2) rpaIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMIOJTHCHUIO OOS3aHHOCTEH TpaKAaHWHA W pPealu3allid ero Ipas,
MPE/ICTaBJICHHEM O MAaTeMaTHYEeCKMX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJIGHUH, MPOIIEyp TPa)kIaHCKOro olmiecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
O6CY)KI{€HI/IIO OTHYCCKHUX HpO6JICM, CBA3aHHLIX C MNPAKTHYCCKUM IHNPHUMCHCHUCM ZIOCTI/I)KGHI/Iﬁ
HAayKH, OCO3HAHHUEM BaX)KHOCTHU MOPAJIbHO-3THUYCCKUX IPUHIUIIOB B ACATCIIBHOCTH y‘IéHOFO;

3) Tpy10BO€E BOCHUTAHHE:

YCTaHOBKOﬁ Ha aAKTHBHOC YYaCTHC B PCHICHUHW IMPAKTHYCCKHUX 3ajay MaTeMaTUUECKOU
HaIPaBJICHHOCTH, OCO3HAHUEM BOKHOCTH MAaTEeMATHYECKOTO 0O0pa30BaHUs HA MPOTSHKECHUH BCE
KU3HU ISl YCIEIIHON MPO(ecCUOHANBHON JeATeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUI,
OCO3HAHHBIM BBIOOPDOM U TOCTPOCHHEM WHIUBUAYATbHOW TpPAaeKTOPHUH OOpa3oBaHUA U
JKN3HCHHBIX IIJIAHOB C y‘IéTOM JIMYHBIX UHTCPCCOB U O6HI€CTB€HHI)IX HOTpG6HOCTCI>i;

4) 3cTeTHYeCKOoe BOCIIMTAHHUE:

CIIOCOOHOCTBIO K AMOIMOHAIBHOMY M 3CTETUYCCKOMY BOCIHPHATHIO MaTEMAaTHUYECKUX
00BEKTOB, 33/1a4, PEIICHU, pacCyKIeHUH, YMEHUIO BUJIETh MAaTeMaTHYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHMS:

OpHUEHTAalllel B JEITEeITbHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MpPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMCPHOCTAX Pa3BUTHUA UYCJIIOBCKA, IPUPOABI U O6I].[CCTBa, IIOHUMAaHUEM
MaTEeMaTHYeCKOH HayKh Kak c@epbl 4YeIOBEUeCKOW MesTeNbHOCTH, JTaloB €€ pa3BUTHUS H
3HAYUMOCTH JIJISl Pa3BUTHUS IUBUIU3AIIMHY, OBJIAJICHUEM SI3bIKOM MAaTEMATHKH U MaTeMaTHYeCKON
Ky.HBTypOﬁ KaKk Cp€aACTBOM IIO3HAaHUA MHpaA, OBJIAACHHUEM HpOCTCﬁHIHMH HaBbIKaMH
HCCIIeTIOBATEIILCKOM JISATEITBHOCTH;

6) ¢u3nyeckoe BocnuTaHWe, (OpPMHUpPOBaHME  KYJIbTYPbl  310POBbSI U
IMOLUMOHAIBLHOT0 0JIArONmoJyYusi:

TOTOBHOCTBIO TIPUMEHSATh MaTeMaTHUeCKHe 3HaHHs B HWHTEpecaXx CBOETO 30pPOBbS,
BEJICHUS 3JIOPOBOTO 00pasa KU3HH (3I0pPOBOE MHUTaHUE, COATAHCHPOBAHHBIA PEKHUM 3aHATHH H
OTHbIXa, peryisipHas (Qu3nyeckass aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBBIKA pedIICKCHH,
MPU3HAHUEM CBOETO MpaBa Ha OIMUOKY U TaKOTO e MpaBa JPYroro 4eloBeKa;
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7) 3K0J10THYeCKOoe BOCTIHTAHHE:

OpHEHTAalllel Ha MPUMEHEHUE MAaTeMaTHYeCKHX 3HAHUN NJIs pelieHus 3a1ad B 00JacTH
COXPAHHOCTH OKpYXKaroIleW Cpelpl, IJIAHUPOBAaHUS IOCTYIIKOB M OLIEHKM MX BO3MOXHBIX
MOCTICICTBUM I OKPY’KAIOLIeH Cpebl, OCO3HAHUEM TJI00abHOTO XapaKTepa KOJIOTHYECKHX
po0JieM U IMyTei X peleHus;

8) amanTanus K H3MEHSIONIMMCS YCJIOBUSIM CONMAIbHONH M MPUPOIHOI Cpebl:

TFOTOBHOCTBIO K JIEHCTBUSIM B YCIIOBHUSIX HEOIPENEIEHHOCTH, NOBBILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPaKTUUYECKYIO NEATEIbHOCTh, B TOM YUCIIE YMEHHE YUUTHCS Y APYTUX
moaeil, mpuoOpeTaTh B COBMECTHOI AESITeIbHOCTH HOBBIC 3HAHMSI, HABBIKM U KOMIIETEHIIUU U3
OMbITa JPYTUX;

HE00XOAUMOCTHIO B ()OPMUPOBAHUM HOBBIX 3HAaHHM, B TOM 4ucie (GOpMyITUpOBATh UICH,
MOHSATHSI, TUMOTE3bl 00 00BEKTaX M SIBICHUSAX, B TOM UHWCJIE paHEe HEU3BECTHBIX, OCO3HABATH
neuIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEMH, IUTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABATh CTPECCOBYIO CHUTYallMIO, BOCIHPHHUMATh CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOIIUNH KOHTPMEP, KOPPEKTHUPOBATh MPUHUMAEMbIE PEILECHUS U
neicTBus, GopMyIHpOBaTH U OLIEHUBATH PUCKHU U MOCIEACTBUS, GOPMUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
ITo3HaBaTebHbIE YHHBEPCAJIbHbIC Y4eOHbIe 1elCTBUS

Ba3oBble loruyeckue geficTBus:

® BBIBIATh U XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKU MATEMATUYECKUX OOBEKTOB,
MOHATUM, OTHOIIEHUH MEXIy MOHATUSAMHU, (POPMYIUPOBATH OIpPENETICHUS MOHATUH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(UKALMU, OCHOBAHUS /7151 0000ILEHHS U
CPaBHEHHUS, KPUTEPHH ITPOBOAMMOIO aHAJIN34;

® BOCIPUHMMATh, (OPMYIUPOBaTH U IMPEeOOPa3OBHIBATh CYXKACHUS: YTBEPAUTENIbHBIE U
OTpHILIaTeNIbHbIE, € AMHUYHbIE, YACTHBIE U OOLIHE, YCIOBHBIE,

® BBIIBIISATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U NMPOTUBOpeUns B (PakTax,
JAHHBIX, HAONIOJEHUSX M YTBEPXKACHUSX, MpeUlaratb KPUTEPUM Ul BbISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUN;

e JeNaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTUBHBIX M WHAYKTUBHBIX
YMO3aKJIFOUEHUH, YMO3aKJIFOUEHNH 110 aHAJIOTUH;

e pa30uparh JOKa3aTeIbCTBA MATEMATUUYECKUX YTBEPKACHUHN (IpsSMBIE U OT MPOTUBHOTO),
MIPOBOJIUTH CAMOCTOSITENIbHO HECIIOKHBIE JJOKa3aTeIbCTBA MAaTEeMAaTUYECKUX (DaKTOB,
BBICTpAauBaTh apryMEHTAllUIO, MPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE PACCYXKICHNUS;

e BbIOMpaTh CcHoco0 peuieHUs y4yeOHOM 3agaud (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHus, BbIOMpaTh Hanbolsiee MOAXOIAUIMM ¢ y4ETOM CAMOCTOSATEIBHO BBIJEIIEHHBIX
KPUTEPUEB).

Ba3oBble ncciieoBaTebCKue AeCTBUS:

® HCIOJB30BAaTh  BONPOCHI  KaK  MCCIENOBATEIbCKMM  MHCTPYMEHT  IIO3HAHUS,
(dbopMyIpoBaTh BOMPOCH], GUKCHUPYIOLIUE MTPOTUBOPEUHE, MPOOIEMY, CAMOCTOSATEIHHO
YCTaHABIIMBATh MCKOMOE U JaHHOe, (hOpMHpOBATh TMIIOTE3Yy, aApPIryMEHTHPOBATH CBOIO
MIO3ULUI0, MHEHHUE;
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MPOBOJMTHh IO CaMOCTOSITCIIBHO COCTABJICHHOMY IUIAHY HECIOXHBIA 3KCICPHUMEHT,
HEOOJIbIIOE MCCICAOBAHUE I10 YCTAHOBJCHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro
00BbeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOIA;

CaMOCTOSTENILHO  (OpMy/IHpoBaTh  O0OOIIEHUS H  BBIBOABI [0  pe3yJbTaTaM
MPOBEAEHHOTO0 HAOJIOCHHUS, UCCIICAOBAHUS, OIICHUBATH JOCTOBEPHOCTh ITOJTYYCHHBIX
PE3yNIbTaTOB, BBIBOJOB U O0OOIICHMIA,

MIPOTHO3HPOBATH BO3MOXKHOE PA3BUTHUE MPOIIECCA, a TAKKE BBIABUTATH MPEIMOIOKECHUSI
0 €ro Pa3BUTHU B HOBBIX yCIIOBUSIX.

PabGora ¢ undopmanueii:

BBISIBJISTH HEIOCTATOYHOCTH M U30BITOYHOCTH MH(POPMAIUH, TAHHBIX, HEOOXOUMBIX IS
pellIeHus 3a/1a4H;

BBIOMpATh, aHAJTU3UPOBATH, CUCTEMAaTU3UPOBATh U UHTEPIPETUPOBATH HHGOPMAIIUIO
Pa3IMYHBIX BUJOB U (HOPM MpEICTaBICHHUS;

BBIOMpaTh opMy HpeacTaBiIeHUS UHOOPMALUK M WILTIOCTPUPOBATh pEIIaeMble 3a1a4uu
CXeMaMH, AuarpaMMamMu, HHOU TpaduKoil U UX KOMOUHAIUSIMU;

OLIEHUBATh HAJEKHOCTh MHPOPMAIIMH 110 KPUTEPUSIM, MPEIJIOKEHHBIM YUUTEIEM HIIN
c(hOpMYIUPOBAHHBIM CAMOCTOSITEIILHO.

KOMMyHI/IKaTI/IBHLIe YHUBEpPCAJIbHBIC yqeﬁﬂme JeHCTBHUA:

BOCIIPUHUMATH U (POPMYIUPOBATH CYXIEHUS B COOTBETCTBHH C YCIOBUSMHU U LEISIMH
oOIIeHus, SCHO, TOYHO, TPAMOTHO BBIPAXKAThb CBOIO TOYKY 3pPEHHS B YCTHBIX H
MUCBMEHHBIX TEKCTaxX, aBaTh IOSCHEHUS 10 XOAY peIICHHs 33aJadl, KOMMEHTHPOBATh
MIOJTYYEHHBIH Pe3yNbTarT;

B X0JIe 0OCYXXICHHS 3aJaBaTh BOMPOCHI IO CYHIECTBY OOCYXIAaeMOH TEMBI, IPOOIIEMBI,
pemaeMol 3a/1aud, BBICKA3bIBaTh UJIEU, HAIlCJIEHHbIE HA MOUCK PEIeHHs], CONOCTaBIATh
CBOU CYXXJIEHHSI C CY)KACHUAMHU JPYI'HX YYAaCTHHUKOB JMaiora, oOHapyXHUBaTh pa3jinyne
M CXOJCTBO TIO3WIMHA, B KOPPEKTHOW Qopme (GOpMyIHpoBaTh pa3HOTIIACHS, CBOU
BO3PAKCHHS,

MPEJCTaBIATh PE3YAbTATHI PEIICHUS 3a/Ja4H, SKCIEPUMEHTa, MCCIECIOBAHUS, TPOCKTa,
CaMOCTOSITENTFHO BBIOMpATh (OpMAT BBICTYIUICHHS C YY4E€TOM 3a/1ad TPE3CHTAIlMH |
0c00EHHOCTeH ayTUTOPUH;

MMOHWMATh M UCTIOJIb30BaTh MPEUMYIIECTBA KOMAaH/HOW ¥ MHIUBUAYaJIbHON pabOTHI Ipu
peleHnH yueOHbIX MaTeMaTHYeCKHX 3a/1a4;

MPUHUMATP IIeTTb COBMECTHON NESTEIHHOCTH, IUIAHUPOBATH OPTaHMU3ALNI0 COBMECTHOU
paboThl, pactpeAensaTh BUAbI paboT, T0roBapuBaThcs, 00CYKIaTh MPOLECC U pe3yabTar
paboTel, 00001IaTh MHEHHSI HECKOIBKUX JIFOJICH;

y4acTBOBaTh B IPYMIOBBIX (opMax paboThl (00CyKaeHUsI, 0OMEH MHEHUSMH, MO3TOBbIE
IITYPMBI U IPYTHE), BHITIOIHITH CBOIO YacTh PabOTHI M KOOPIUHHPOBATH CBOH JICHCTBHS
C IPYTMMU YJIe€HaMH KOMAaHJbI, OIEHHBATh Ka4eCTBO CBOETO BKJIAJa B OOIIUI MPOIYKT
110 KPUTEPHSIM, CHOPMYITMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIEe YHHBeEpPCaJbHbIE YUeOHbIC 1eCTBUSA

Camoopranuszauus:

CaMOCTOSITENIFHO COCTAaBJIATh IUIaH, AITOPUTM pEIIeHHs 3aJadyd (WIH €ro 4YacTh),
BBIOMpPATh CHOCOO pemeHuss ¢ Y4E€TOM MMEIOUIMXCS PECYpCOB U COOCTBEHHBIX
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BO3MOKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHPOBATH BAPUAHTHI PELICHHUU C y4ETOM
HOBOH MH(pOpMAIIH.
CaMOKOHTPOJIb, IMOLMOHAJIBbHBII HHTE/VIEKT:

® BJAJETh CIIOCOOAMHU CAMONPOBEPKU, CAMOKOHTPOJIA IpoIecca M pe3yibTaTa pelIeHus
MaTeMaTUYECKOH 3a]a4uu;

® [PEIBUAETH TPYAHOCTH, KOTOPbIE MOI'YT BO3HUKHYTbH IIpU PELICHUHU 33]a4d, BHOCUThb
KOPPEKTHBBI B JIEATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBbCTB, HalJIEHHBIX OIIUOOK,
BBISIBJICHHBIX TPYAHOCTEH;

® OLECHUBAThb COOTBETCTBHUE PE3YNbTAaTa AEATEIbHOCTU IOCTABICHHOW LIEJIU U YCIOBHSM,
OOBSICHATH MIPUUYUHBI JOCTHKEHUS WM HEAOCTHXKEHUS 1I€TIH, HAXOUTh OIIMOKY, 1aBaTh
OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATBI

K xonmy oOydenus B 7 kJjacce OOydYalOIIMKCA MOJYYUT CICAYIOUIUE MpPEeIMETHBIC
pe3yJIbTaThl:

Pacrio3naBaTh M3yueHHBIE TE€OMETPUYECKHE (UTYpPBI, OMNPENeNaTh UX B3aHUMHOE
pacmnojoxKeHue, U300paxkarb TeOMETpUYECKHue (UIyphl, BBIMOIHATH YEPTEHKH IO YCIOBHIO
3agauu. VM3mepsaTh NUHENHBIE M YIIOBbIE BEJIMYMHBI. PemaTe 3agauv Ha BBIYMCICHHUE JIMH
OTPE3KOB U BEJINYUH YTJIOB.

Henatb TpyOyr0 OLICHKY JMHEHHBIX U YIJIOBBIX BEJIUYUH MPEAMETOB B PEATbHOMN KU3HHU,
pa3MepoB MPHUPOIHBIX 00bEKTOB. Pa3nnyars pa3Mepsl 3TUX 00BEKTOB MO NOPSAKY BETHUHHBI.

CTpouTh 4epTEKU K TEOMETPUUCCKUM 3a7auaM.

[Tonp30BaTbCcsl TpU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, MCIOJB30BaTh IMPU3HAKU U
CBOMCTBa paBHOOGAPEHHBIX TPEYTOJIHHUKOB MPH PEIICHUH 3a/1a4.

[TIpoBOOUTH TOTHYECKHE PACCYKAEHUS C UCTIOJIb30BAHHUEM T€OMETPHUUECKUX TEOPEM.

[Tonp30BaTbCs TpPU3HAKAMU PABEHCTBA IPSAMOYIOJIBHBIX TPEYTOJbHUKOB, CBOMCTBOM
MEIHaHbl, MPOBEIAEHHON K THUNOTEHY3€ MPSAMOYIOJBHOTO TpPEYrOJAbHHUKA, B PEIICHUU
reOMETPUYECKUX 3a/1a4.

Omnpenensth mapayuieTbHOCTh MPSMBIX C MOMOIIBIO YITIOB, KOTOphle 00pa3yeT ¢ HUMHU
cekymias. Onpeaensarh napaieIbHOCTh MPSIMBIX C MIOMOIIBI0O PAaBEHCTBA PACCTOSIHUI OT TOUEK
OJIHOM IIPSAIMOM 10 TOYEK APYTON MPSIMOM.

Pemiate 3a7aun Ha KeT4aToi Oymare.

[IpoBOIUTH BBIUMCIECHUS ¥ HAXOJIWUTh YHWCIOBBIE M OYKBEHHBIE 3HAUYCHUsI YIJIOB B
FEOMETPUYECKUX  3aJayaX C  HCIOJb30BAHHMEM CYMMBI  YIJIOB  TPEYrOJIBHUKOB U
MHOTOYTOJTbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MPH TEPECEUCHHUU JIBYX MapalieIbHBIX
NpsAMBIX CEKylIer. PemaTe npakTuyeckue 3a1a4i Ha HaXOXKIAEHUE YIIIOB.

Bragets nmoHsATHEM reOMETPHYECKOTO MECTa TOUCK. Y METh ONPENeNsATh OMCCEKTPUCY yria
U CEPEIMHHBIN NEPIIEHANKYISAP K OTPE3KY KaK FT€OMETPUUECKHE MECTA TOYEK.

DopMyJIMPOBATH ONPEACIEHUS OKPYKHOCTH M Kpyra, XOpAbl U JHaMeTpa OKPYKHOCTH,
MOJIb30BATHCSI UX CBOMCTBAMU. Y METh MPUMEHATH 3T CBOKMCTBA MIPU PEIICHUU 3a]1a4.

Brnaners moHATHEM ONMHUCAHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh HAaXOJIWUTh €€
nentp. [lomp3oBaThes pakTamMu O TOM, YTO OMCCEKTPHUCHI YIIIOB TPEYTOJbHHUKA TIEPECEKAIOTCS B
OJIHOM TOYKE, U O TOM, UYTO CEPEIMHHBIE MEPHECHAMKYISPbl K CTOPOHAM TpPEYroJbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Bnaners noHsATHEM KacaTeNbHOM K  OKPYKHOCTH, TIOJIb30BAaThCS TEOPEMOM O
MEPIEHIUKYISIPHOCTH KacaTeIbHON U pajinyca, IPOBEIEHHOIO K TOUKE KACAHMUSL.
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Ilonb30BaTbecsd  MPOCTEHIIMMHM  TE€OMETPUUECKMMHU  HEPAaBEHCTBaMHU, IIOHMMaTb MX
MIPAKTUYECKUMI CMBICIL.

[TpoBOAMTH OCHOBHBIE T€OMETPUUECKHE TIOCTPOCHHUSI C TOMOIIBIO LIUPKYJIA U JTMHEUKU.

K konny oOyueHuss B 8 kuacce oOyyarolIMHCS HOJIYYHUT CIEAYIOLIUE IpPEIMETHbIE
pE3yabTATHL:

PacriozHaBaTe OCHOBHBIE BH[IbI YETBIPEXYIOJBHUKOB, HUX JJIEMEHTHI, IOJIb30BaTbCS HX
CBOMCTBAMHU IIPU PEILIEHUU T€OMETPUUYECKUX 3a/1a4.

[IpuMeHATH CBOWMCTBA TOUKM IEPECEUEHUs MEIUaH TpeyrojbHHKa (LIEHTpa Macc) B
pellIeHnN 3a1a4.

Bnagers noHsATHEM CpelHEN JMHMM TPEYrOJbHUKA U TpallelUy, IPUMEHATh UX CBOMCTBA
IIPY pEUICHHH TreoMeTpuueckux 3anzad. Ilosmb3oBarbes Teopemoit daneca u TeopeMoil o
IIPOIIOPLIMOHAJIBHBIX OTPE3KaX, IPUMEHSITH UX JJISl PELICHUs IPAKTUUECKUX 3a/1a4.

[TpuMeHsTH NpU3HAKKU 110100Us1 TPEYTOJIBHUKOB B PEILIEHUH T'€OMETPHUECKUX 3a/1au.

[Tonb3oBatbes Teopemoil I[ludaropa nns pemieHUss reoOMETPUUECKMX U MPAKTUYECKUX
3ama4. CTpOUTh MaTeMaTHYECKYI0 MOJEIb B IPAKTHUYECKHUX 3a7adyax, CaMOCTOSTENIBHO JAEaTh
4epTEX U HAXOAUTh COOTBETCTBYIOLUE JJINHBI.

Bnagers moHATHMSAMHU CHHYca, KOCMHYCa M TaHI€HCA OCTPOrO yrjia HIpsAMOYTOJBHOIO
TpeyrojabHuka. I101630BaThCSl STUMU NOHATUAMU AJIs PELICHUS PAKTUYECKUX 3a7ay.

Bbruucnare  (pa3iavuHbIME - croco0aMM) — IUIOIIAAb — TPEYrojbHUKAa M IJIOLIAIU
MHOTOYTOJIBHBIX ~ (QUryp (IOJIB3YsICh, TIJl€é HEOOXOIUMO, KaJlbKyniaTopoMm). IlpumeHsTh
MIOJIyYE€HHbIE YMEHMSI B IPAKTUUYECKUX 33/1a4ax.

Bnagers NOHATHAMM BIOMCAaHHOIO M LEHTPAJIbHOIO YIVIA, HCIOJIB30BATH TEOPEMBI O
BIIMCAHHBIX yIJax, yriax Mexay XopAaMu (CEeKyIIMMHU) U yIiie MEXIy KacaTeabHOW U XOpAou
IIPYU PELLIEHUU T€OMETPUYECKUX 3aad.

Bnanerbs MoHSATHEM ONHUCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHSATh CBOMCTBA ONKCAHHOTO
YeThIPEXYToJIbHUKA NIPU PEIICHUH 3a]1a4.

IIpuMeHSTh MOJIydEeHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMaTHYECKHE MOJEIH JUIS
3a/1a4 peaJbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIUMCICHUS C MPUMEHEHUEM MOJ00us
U TPUTOHOMETPHH (IIOJIB3YSICh, II€ HEOOX0IUMO, KaJIbKYJISITOPOM).

K konny oOyueHus B 9 kuacce oOyyaromIMiCs MOJIYYHUT CIEAYIOLIUE IMpeIMETHbIE
pe3yIbTATHL:

3HaThb TPUTOHOMETPUYECKHE (YHKLUMU OCTPBIX YIJIOB, HAXOAUTh C HUX IOMOILBIO
pa3IMYHBIC  3JEMEHTHl  MPSIMOYTOJBHOTO  TPEyroiibHHKa  («pelieHHe  MPSMOYTOJBHBIX
TPEYroJbHUKOBY). HaxoauTh (C MOMOIBIO KaNbKyASTOpa) JUIMHBI M YIJIbl JUIS HETAOJIMYHBIX
3HAYEHUM.

[Tonb3oBatbes hopMynaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM
JUISL HAXOXK/IE€HNUS COOTHOLLIEHUIN MEXly TPUTOHOMETPUUECKUMHU BEITMUMHAMM.

Hcnonb30BaTh T€OpEMbl CHHYCOB U KOCHHYCOB JJIsSi HAXOXKJIEHUS Pa3IMYHBIX 3JIEMEHTOB
TpPEYrojbHUKa («pElIeHHUEe TPEYTrOJbHUKOBY), MPUMEHATh UX IMPU PEUICHHUH TeOMETPHUYECKHX
3a1ad.

Bnanets moHsTHAMH MTpeoOpa3oBaHUs M0100UsI, COOTBETCTBEHHBIX JIEMEHTOB MOJOOHBIX
¢uryp. Ilonp3oBaThcs cBOWCTBaMHU MOJO0US MPOU3BOJIBHBIX (QUTYP, YMETh BBIYUCIATH AJIUHBI U
HaXOJUTh YIIbl y MOA0OHBIX (uryp. [IpuMeHsTh cBOMCTBA 1M0100MS B MPAKTUYECKHUX 3ajadax.
YMeTh NpUBOIUTH IPUMEPHI MOAOOHBIX (PUTYP B OKPYXKAIOIIEM MUDE.

Ilonp30BaTbed TeOpeMaMu O NMPOU3BEACHUM OTPE3KOB XOpH, O MPOU3BEACHUM OTPE3KOB
CEKYILUX, O KBaJpaTe KacaTelIbHOM.
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[Tonp30BaTbcsi BEKTOpamMH, TOHUMAaTh WX TEOMETPHUYECKUHA U (PU3WYECKUA CMBICT,
MPUMEHITh UX B PEUICHUH TIeOMETpUUYecKUX M ¢uznueckux 3anad. [IpumeHsars ckaispHoe
MPOU3BCACHUC BCKTOPOB AJId HAXOXKACHHUA JJIMH U YTJIOB.

[Tonb30BaTbcst METOAOM KOOPJAMHAT HA IUIOCKOCTH, INPUMEHSATH €ro B pELICHUHU
reOMETPUUYECKUX U MPAKTUYECKUX 33]1a4.

Bnagers moHATHSMU MPaBUILHOTO MHOTOYTOJBHUKA, AJIMHBI OKPYXKHOCTHU, JJIMHBI TyTU
OKPY)KHOCTH M DPaJUaHHOM Mepbl YIjia, YMEThb BBIYUCIATH IUIOHIAJb Kpyra M €ro 4acrei.
IIpuMeHATH OJly4EHHBIE YMEHHMS B IPAKTUYECKUX 3a7a4ax.

HaxomuTte ocu (MM LEHTPBI) CUMMETpHH (GUTYp, IPUMEHSTH ABMKEHHS IUIOCKOCTH B
MPOCTEHIINX CITydasiX.

[IpuMeHsTh OMyYeHHBIC 3HAHUS HA MPAKTHUKE — CTPOUTh MaTeMaTH4eCKHe MOJENH AJs 3a/1ady
peaHBHOﬁ JKU3HHU U HPOBOJAUTH COOTBCTCTBYHOIIMC BBIYHUCJICHHA C IMPUMCHCHHEM HOI[06I/I$I nu
TPUTOHOMETPUYECKUX PYHKIUN (MONB3YSACH, I He0OX0IUMO, KAIbKYISITOPOM).

TemaTnueckoe niiannpoBanue yueoHoro npeamera « '"EOMETPUS»

7 Kkiaacc
KoumnuecTBo yacoB JIeKTPOHHBIE
Ne | HammeHoBaHuUe pa3/iesioB M TeM KOHTPOJI | mpaKkTHy (uudposBbie)
n/n NPOrpamMMbl geero| LHBIE eCKHe o0pa3oBaTe/IbHbIE
pabornl | paGoThI pecypenl
[Tpocreine reomeTpudecKkue
1 (Gurypsl u X CBOMCTBA. 14 bubnuoreka LIOK
N3Mepenne reomeTpuyecKux https://m.edsoo.ru/7f415e2e
BEJIMYUH
bu6mmoreka [JOK
2| Tpeyrommuxu 22 . https://m.edsoo.ru/7f415e2e
3 [TapamuienpHble IpsSIMbIE, CyMMa 14 1 bu6nuorexa [JOK
YIJIOB TPEYrojbHUKA https://m.edsoo.ru/7f415e2e
4 OKpy’>KHOCTb U KpYT. 14 1 bu6nuorexa [JOK
I'eomeTpuyeckre noCTpoeHUs https://m.edsoo.ru/7f415e2e
5 [ToBTOpenue, o6o01IeHNE 4 1 bu6nuorexa [JOK
3HaHUHN https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO 68 4 0
YACOB I10 [TPOTPAMME
KJ1ace
KonaunyecrBo yacos DJIeKTPOHHbBIE
Ne | HaumeHoBaHUe pa3aesioB U TeM KOHTPOII | MPaKTHY (undposbie)
n/n NPorpamMMbl Beero| LHBIE eCKHe o0pa3oBaTeJIbHbIE
paGoTnl | paGoTsI Pecypchl
.. bu6mmoreka [IOK
1| Hervipéxyromprmiu 12 . https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 pem 1 TeopeM bubmuoreka [IOK
IIPONIOPLIMOHANIBHBIX OTpE3KaXx, 15 1
https://m.edsoo.ru/7f417e18
N0J00HBIE TPEYTOJIBHUKU
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https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

ITmomrans. Haxoxxnenue
3 MJIOLIACH TPEYrOJIbHUKOB U 14 1 bubnuoreka [IOK
MHOTOYTOJIBHBIX QUTYP. https://m.edsoo.ru/7f417e18
[Tnomaau mogo0HBIX GUTyp
4 Teopema [Tudaropa u nHauana 10 1 bubmmoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTIIBI B OKPY)KHOCTH.
5 | wenpesyrommnn | 13| 1 BuGnsorerca LIOK
pexyT ) https://m.edsoo.ru/7f417e18
KacarenbHble K OKPY>KHOCTH.
Kacanue okpyxHoCTEN
5 [ToBTOpenue, o6o0IICHNE 4 1 bubnnoreka [IOK
3HAaHUU https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO 68 6 0
YACOB I10 [TPOTPAMME
KJ1acC
KounyecTBO 4acoB DJIeKTPOHHBIE
Ne | HammeHoBaHMe pa3/iesioB H TeM KOHTPOJI | MpaKkTHY (uu¢posbie)
n/n NMpOrpamMmbl geero| BHBIE eCKHe o0pa3oBaTe/IbHbIE
padoTsl | padoThI pecypceel
T .T
, | mowononeronn eores el 16| 1 Bumorea 10K
Y yEos. https://m.edsoo.ru/7f41al2c
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2 | Merpuueckre COOTHOIICHUS B 10 1
https://m.edsoo.ru/7f41al2c
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7 [ToBTOpeHue, 06006IICHNHE, 7 5 bubnmoreka [JOK
CHCTEMATU3ALUSA 3HAHUI https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMYECTBO 68 6 0
YACOB I10 [TPOTPAMME
Conep:xanue yueonoro npeamera «BEPOSATHOCTD U CTATUCTHUKA»
Kiacc — 7

YPOBEHBb — 6A3080bli
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[IpencraBnenne MaHHBIX B BHUAC TaOJMIl, AWarpamM, rpaukoB. 3amojHEHWE TaOJuIl,
YTCHHE U MOCTPOSHHUE auarpamm (CTOJOMKOBBIX (CTOJNOYATHIX) U KPYroBBIX). UTeHUe rpadukoB
pealbHBIX TporieccoB. M3BieueHue MHGOpPMAMKA W3 JUArpaMM U TaOJHWIl, WCIOJIb30BAHHE U
UHTEpIIpEeTAIHs JaHHbIX.

OnucarenpHasi CTaTUCTUKA: cpeiHee apudmeTnyeckoe, Merana, pa3max, Haubosblee U
HauMeHbIllee 3HaYeHHsI Ha0opa YUCIIOBBIX JAaHHBIX. [Ipumepsbl ciay4yailHONW H3MEHYHUBOCTH.

CrnyyaiiHblll SKCIIEPUMEHT (OIBIT) U cllydaiiHOe coOblTue. BeposTtHOCTh M yacToTa. Poib
MaJIOBEPOSTHBIX M MPAKTUYECKH JOCTOBEPHBIX COOBITUH B Ipupone U B obiiecTBe. MoHeTa u
urpajgbHasi KOCTb B TEOPHH BEPOSITHOCTEH.

I'pad, BepmmHa, pedbpo. Crenens BepiuHbl. Yucio pédep u cyMMapHasi CTCTICHb BEPIITHH.
[Ipencrasnenue o ceszHoctu rpada. Llenmu n mukiel. [lytn B rpadax. O6xon rpada (sumepoB
nyTh). [IpeacraBnenue 06 opueHTUpoBaHHOM rpade. Pemenue 3aaau ¢ moMopio rpados.

KJacc — 8
YPOBEHBb — OA3080blil

[IpencraBieHne faHHBIX B BUE TaOJIMLL, TUarpaMM, rpaMKoB.

MHOX€eCTBO, 3JEMEHT MHOXECTBa, IMOAMHOXeCTBO. Omnepauuu HaJl MHOXXECTBaMU:
o0beauHEHUe, IepecedyeHue, JonojgHeHue. CBoiicTBa omepanuii  Hajg  MHOXECTBaMU:
[IEPEMECTUTENIBHOE,  COYETaTeIbHOE, pPACHpEleNIuTeNIbHOe, BKIOYeHHd. Mcnonb3oBaHue
rpauyecKoro npeAcTaBiIeHUss MHOKECTB JJIsl ONMCAHUS PEAJIbHBIX IPOLECCOB U SIBJICHUM, IIPU
pelIeHnH 3a1a4.

W3mepenue paccenBaHusi AAaHHBIX. Jlucmepcust M CTaHIAPTHOE OTKJIOHEHHE YHCIIOBBIX
HabopoB. /lnarpamma paccerBaHuUs.

OneMeHTapHble COOBITHS ciydailHoro ombita. CiydaiiHele coOblTusi. BepositHocTH
coObITUH. ONBITBI C PaBHOBO3MOXKHBIMHU 3JIEMEHTapHBIMU COOBITUSIMU. CiydaliHBI BBIOOD.
CBsi3p MEXIy MAaJOBEpPOSITHBIMU M MPAaKTUUYECKH JOCTOBEPHBIMH COOBITUSIMH B TPUPOJE,
o0I11eCTBE U HAYKe.

JepeBo. CBolicTBa 1€pEBbEB: €AMHCTBEHHOCTD IIyTH, CYLIECTBOBAHUE BUCSYEH BEPILMHBI,
CBSI3b MEXJy YHUCIOM BepHIMH U 4uciaoM pédep. IlpaBuno ymHoxeHus. Pemenue 3amau c
MOMOIIBIO TpadoB.

[IpotuBomnonoxHusle coObiTus. Juarpamma Oiinepa. OObeaIuHEHHE U IEepecedeHUe
coObiTuii. HecoBmecTHble coObiTHa. @opMysia CIOXKEHUS BEpPOATHOCTEH. Y ClIOBHas
BepoaTHOCTb. [IpaBuno ymHoxxenusi. HezaBucumelie coObiTus. [lpencraBinenue skcnepumMeHTa B
BUJIE NepeBa. PelieHne 3a1ay Ha HaxOXKIEHHE BEPOSATHOCTEH C NOMOIIBIO JEPEBA CIY4alHOIO
HKCHEPUMEHTA, TuarpamMm Jiepa.

Kiace — 9
YPOBEHB — O6A3080blii

[IpencraBienne JaHHBIX B BUJE TaOIuIl, [Uarpamm, rpaguKkoB, HHTEPIPETALUs TaHHBIX.
UreHue 1 mocTpoeHue Tadaull, AMarpaMm, rpaukoB MO peaibHbIM JaHHBIM.

[TepecranoBku u ¢akropuan. Coueranuss U uucino covyeranuit. TpeyrompHuk Ilackans.
Pemenue 3anad ¢ ucnonb30BaHuEM KOMOMHATOPHUKH.

I'eomeTpuueckas BeposiTHOCTh. CiydallHbIM BHIOOP TOUKHM M3 (UTYpHI Ha IJIOCKOCTH, U3
OTpEe3Ka U U3 IyTU OKPY>KHOCTH.

Hcneitanue. Yenex u Heynada. Cepus HCTIBITAHUM 10 ITepBOro ycnexa. Cepust HCIbITaHUN
bepuynnu. BepositHocTr cOObITHH B cepuy UCTIbITaHUHN bepHyIu.
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CiyyaliHasi BeJIMYMHA M paclpeliesieHHe BEPOSTHOCTEH. MaTeMarndyeckoe OXXuAaHue M
mucnepcusi. [IpuMepsl MaTeMaTHYECKOTO OXKHAAHUS KaK TEOPETHUYECKOTO CPEIHEr0o 3HAUYCHUS
BEJIMYUHBI. MaTeMaTHyecKoe OKUJAHUE U JTUCIIEPCUS CIIyHailHOM BETMYMHBI «UHCIIO YCIIEXOB B
cepuu ucnbiTanuii bepHynm.

[TonsiTue o 3akoHe OosblIuX uncen. M3MepeHne BeposTHOCTEN ¢ OMOIIbIO YacToT. Poib
Y 3Ha4YCHHE 3aKOHA OONBIINX YKCEN B IPUPOJIE U OOIIECTBE.

IInanupyemMble pe3yibTaThl OCBOEHUS YUeOHOT0 IpeIMeTa
«BEPOSATHOCTDBb U CTATUCTUKA»

JInyHOCTHBIE pPe3yJIbTaThl XapaKTePU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHME:

MPOSIBIIEHUEM HWHTEpeca K MPOUUIOMY M HACTOSIIEMY POCCUHWCKOW MaTeMaTHKH,
[IEHHOCTHBIM OTHOIIIEHHEM K JOCTHXKECHHSIM POCCHUICKHX MAaTEMaTHMKOB U POCCHUHCKOM
MaTEeMaTHYECKOH IIKOJIbI, K UCTIOJIB30BAHUIO ATUX JOCTHKEHUH B JPYTUX HAyKaX WM MPUKIIAJTHBIX
chepax;

2) rpakIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBHIMOJHEHHUIO OO0s3aHHOCTEH TrpakJaHMHA W peanu3alid ero Ipas,
MPEJICTABJICHHEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHUSA PA3IUYHBIX CTPYKTYP,
SIBJICHUH, TPOLEAYp TPaXAaHCKOTro 00IiecTBa (HarmpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXKIEHUIO 3THYECKUX MPOOJeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JIOCTHUKECHHI
HayKH, 0CO3HAHUEM BaKHOCTH MOPAIbHO-3TUYECKUX TPUHIIUIIOB B ACSITEILHOCTH YU4EHOTO;

3) Tpya0BOE BOCIIMTAHME:

YCTAaHOBKOW Ha aKTUBHOE YYacTHE B PEIICHUM MPAKTUYCCKUX 33]a4 MaTeMaTHYeCKOU
HaMpPaBIEHHOCTH, OCO3HAHUEM BOKHOCTH MaTEeMaTHUYECKOTro 00pa30BaHUS Ha MPOTSHKEHUHU BCEH
KU3HU ISl YCIIEIIHON MPO(EeCCHOHANBHON JAEITeIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM H TIOCTPOCHHEM WHIWBHIYyaTbHOW TPACKTOPUU OOpa3oBaHUS U
KU3HECHHBIX IIJIAHOB C YUETOM JIMYHBIX HHTEPECOB M OOMIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTH4YeCKoe BOCIIMTAHNUE:

CIIOCOOHOCTBIO K OSMOIMOHATBHOMY M JICTETHMUYECKOMY BOCIPHUSATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHUH, PaCCYKICHUN, YMEHHIO BUICTh MaTEMAaTHYCCKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEeHHOCTH HAYYHOTO MO3HAHMS

OpHUEHTAINCH B JICITEILHOCTH HAa COBPEMCHHYIO CHCTEMY HAYYHBIX IMPEACTABICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YelOBEKa, MPUPOABI U OOIIeCTBa, MOHMMAHHEM
MaTEeMaTHYeCKOH HAyKH KakK cQepbl YelOBEYEeCKOW NEesATENbHOCTH, JTaloB €€ pa3BUTHS U
3HAYUMOCTH ]IS PA3BUTHUS IMBHIIN3AIINH, OBJIAJICHUEM SI3BIKOM MaTEMAaTHKH W MaTeMaTHIeCKOU
KyIbTYpOH KakK CpEeICTBOM TIO3HAHWS MHpA, OBJQJCHHEM NPOCTEHINIMMU HaBBIKAMHU
HCCIIeIOBATENLCKOM JIEATEHHOCTH;

6) ¢u3nyeckoe BocnuTaHuWe, (OPMHpPOBaAHME  KYJIbTYPbl  30POBbSI H
IMOLMOHAIBLHOTO 0JIArONOyYHsi:

TOTOBHOCTBIO TIPUMEHSATh MaTeMaTHYeCKHE 3HAHUS B HWHTEPECax CBOCTO 3JI0POBBS,
BEJICHUS 3[JOPOBOTO 00pa3a >KU3HH (3I0pOBOE MHUTAaHUE, COANAaHCHUPOBAHHBIN PEXUM 3aHATHH H
OTIbIXa, perynspHas (QU3NYecKass aKTUBHOCTH), C(HOPMHPOBAHHOCTHIO HaBbIKA peIIeKCHH,
MpU3HAHUEM CBOCTO MpaBa Ha OIMOKY M TaKOTO K€ IpaBa JPYroro 4ejioBeKa;

7) 3K0J10THYeCKOoe BOCTIHTAHHE:

OpHEHTAIlNel Ha MPUMEHEHUE MATeMaTHYEeCKUX 3HAHWUU I PelieHUs 3aJad B 00JacTh
COXPAHHOCTH OKpY)KaIoIllel cpeibl, TUIAHUPOBAHMS MOCTYIKOB M OLIEHKU UX BO3MOXHBIX
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MOCTICICTBUM I OKPY’KaloLIel Cpelbl, OCO3HAHHWEM IJI00aJIBbHOTO XapaKTepa 3KOJIOTHYECKHX
poOJIeM U ITyTeH MX PelICHUS;

8) amanTanus K H3MeHAIOUIMMCS YCIOBUSM CONMATbHOW H MPUPOIHOI CpPebl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBHSIX HEOIPENEIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUUECKYIO JESATEIBHOCTb, B TOM YHCJIE YMEHUE YUUTBHCS y JIPYrUX
JoAel, NpuoOpeTaTh B COBMECTHOM JIEATEbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTCHLIUU W3
OMbITa JPYrUX;

HE00X0IMMOCThIO B ()OPMUPOBAHUU HOBBIX 3HAHUH, B TOM yucie (opMyIHpoBaTh UAEH,
MOHSATHSI, TUIOTE3bl 00 00bEKTaxX W SBJICHMSIX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HABATh
neguuuTh COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, INTAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaThb CTPECCOBYIO CHUTYallMlO, BOCIPUHUMATh CTPECCOBYIO
CUTYallUI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTUPOBATh NPUHUMAEMbIC PEIICHUS WU
neicTBus, GopMyIupOBaTh U OLIEHUBATH PUCKU U TTOCIIEICTBHS, (JOPMHUPOBATH OIBIT.

MertanpeameTrHble pe3yJbTaThl
Ilo3naBaTenbHbIEe YHUBEpPCAIbHbIE YUeOHbIE 1eiiCTBHSA
ba3oBble Jlornueckue 1ecTBUSA:

® BBIBIATh M XapaKTepU30BaTh CYIICCTBEHHbIE MPU3HAKU MATEMaTUYECKUX OOBEKTOB,
MOHATHM, OTHOIICHUNW MEXIY MOHATHUSAMHU, (OPMYIUPOBATH OIpENeTCHUS MOHATUH,
YCTaHABJIMBAThH CYNIECTBEHHBIN NMPU3HAK KiacCU()UKALIMU, OCHOBAHUS JJIs1 000OIECHHS 1
CpaBHEHUs, KPUTEPUH ITPOBOJUMOIO aHAJIN3A;

® BOCHPUHMMATbH, (POPMYJIHPOBATh U IMPEOOPA30BHIBATH CYXACHUS: YTBEPAUTEIbHBIE U
OTpHULATENIbHbIE, €IUHUYHbIE, YACTHBIE U 00ILKE, YCIOBHBIE;

® BBIIBISITH MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUHS B (aKTax,
JAHHBIX, HAONIONEHMSIX W YTBEPXKACHUSAX, IMpe/ularaTb KpPUTEPUH JJIsl BBIABICHHUS
3aKOHOMEPHOCTEN ¥ IPOTUBOPEUHIA;

e JeaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX M HWHAYKTHUBHBIX
YMO3aKJIFOUEHUH, YMO3aKJIFOUEHNH 110 aHAJIOTUH;

e pa30upatrh JOKa3aTeIbCTBA MATEMATHUYECKUX YTBEPXkKAECHUH (MpsMbIE U OT MIPOTHUBHOIO),
MIPOBOAUTH CAMOCTOSATEIBHO HECJOKHBIE J0Ka3aTeIbCTBA MaTeMaTHMYeCKUX (HaKTOB,
BBICTpAauBaTh apryMEHTAallUI0, NMPUBOJUTH NMPUMEPHl U KOHTPIPUMEpPHI, 0OOCHOBBHIBATH
COOCTBEHHBIE PACCYXKACHUS;

e BbBIOMpaTh CMoOCO0 pemeHuss y4eOHOM 3amaud (CpaBHHMBAaTh HECKOJBKO BapHaHTOB
pelieHus, BbIOUpaTh HanboJsiee MOIXOIAIIMNA ¢ YYETOM CaMOCTOSITENBHO BbIIEICHHBIX
KPUTEPHUEB).

ba3oBble uccienoBare1bCKue 1eHCTBUA!

® UCIOJIB30BAaTh  BONPOCHI  KaK  MCCIEAOBATEIbCKUM  HMHCTPYMEHT  IO3HaHMS,
(dbopMyIHpOBaTH BONPOCHI, (PUKCHUPYIOIINE MIPOTUBOPEUYHE, TPOOIEMY, CAMOCTOSTEIbHO
YCTaHABIIMBAaTh MCKOMOE W JaHHOe, (hOpMUPOBATh TUIIOTE3Yy, apryMEHTHPOBATh CBOIO
MO3UIUI0, MHEHHUE;

® T[POBOJUTH IO CAMOCTOSTEIBHO COCTaBICHHOMY IUIAaHY HECJIOXKHBIM HKCIEPUMEHT,
HEOOJIbIIIOE  MCCIIEJOBAHUE 110 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTro
00BEKTa, 3aBUCUMOCTEN 0O BEKTOB MKy CO00ii;

® caMoCTOSATEeNHbHO  (OpPMYyTUpOBaTh OOOOIMIEHWS W  BBIBOABI 1O  pe3yJbTaTaMm
MIPOBEEHHOTO HAOJIO/IEHNs, MCCIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH IOJYYEHHBIX
pe3yabTaToOB, BBIBOJOB U 000OIICHHIA;

® [IPOrHO3UPOBATh BO3MOXHOE Pa3BUTHE MPOLIECCA, a4 TAKKE BBIABUTATh MPEAIOJIOKEHUS
0 €ro pa3BUTHH B HOBBIX yCIIOBHUSX.
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Pa6ora ¢ undopmanueii:

BBISIBIISATH HEJJOCTATOYHOCTD U M30BITOYHOCTh MH(POPMALINH, TAHHBIX, HEOOXOIUMBIX IS
peleHHs 3a/1a4H;

BBIOMPATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH HHPOPMALIUIO
Pa3NUYHBIX BUAOB U (HOPM NPEICTABICHUS;

BbIOMpATh (opMy MpeacTaBIeHUs] HH(GOPMAIIMKA U WLTIOCTPUPOBATH PEIIaeMbIe 3a7auu
CXeMaMH, AMarpaMMaMHu, HHOH rpaduKoi 1 X KOMOMHAITUSIMH;

OLIEHUBATh HAAEKHOCTH MH(OPMAINH [T0 KPUTEPHUAM, MTPEUIOKEHHBIM YIUTEIEM WIN
cOpPMyYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiCTBUS:

BOCIIPUHUMATh U (POPMYJIUPOBATh CYXKJIEHUS B COOTBETCTBHM C YCIOBUSMHU U LEISAMU
o0IIeHus, SCHO, TOYHO, IPAMOTHO BBIPAXKaTb CBOK TOYKY 3pPEHHMS B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TI0 XOAY PELICHHUs 33a[a4d, KOMMEHTHPOBAThH
ITOJIYYEHHBIN pe3yJIbTaT;

B XOJIe 0OCY)KICHHUS 337aBaTh BOIPOCHI 10 CYIIECTBY OOCYKIaeMOM TEeMBbI, IPOOIIEMBI,
pelaeMoi 3a/1auu, BHICKA3bIBaTh MJI€H, HAIEJICHHbIE HA MOUCK PELICHUs, COIOCTABIATh
CBOU CYXJIEHUS C CYXJECHUSAMH JIPYTUX YYAaCTHHUKOB JUAJoOra, 0OHapyXHUBaTh pa3ivyue
U CXOJCTBO TMO3UIMHA, B KOPPEKTHOH (opme (opMymupoBaTh pa3HOTIACHS, CBOH
BO3PAKCHHUS,

MPEJCTABIATh PE3YAbTATHI PEIICHUS 3a/Ja4H, SKCIEPUMEHTa, MCCICIOBAHUSA, NPOCKTa,
CaMOCTOSITENIFHO BBIOMpATh (OpMAT BBICTYIUICHHS C YY4E€TOM 3a/1ad NPE3CHTAIlMH |
0CcOOEHHOCTEH ay TUTOPUH;

MOHUMATh M MCIIOJIb30BaTh MPEUMYIIECTBAa KOMAHTHOW U WHAUBHIYAIBHON paObOTHI IIpH
peleHnH yueOHbIX MaTeMaTHYeCKHX 3a/1a4;

MPUHUMATP IIeTThb COBMECTHON NESTEIHHOCTH, IUIAHUPOBATh OPTaHM3AINI0 COBMECTHOU
paloThl, pactpeAesaTh BUAbl padoT, 10roBapuBaThcs, 00CYKIaTh MPOLECC U pe3yabTaT
paboThI, 000011aTh MHEHHS HECKOIBKUX JIFOACH;

y4acTBOBaTh B IPYMIOBBIX (opMax paboThl (00CykeHHs, 0OMEH MHEHHUSIMH, MO3TOBbIE
HITYPMBI U JIpYTHE), BHIIOIHATH CBOIO YacTh pabOThl U KOOPAWHUPOBATh CBOU JAECHCTBUS
C IPYTMMH WiICHaMH KOMaHJbI, OIICHWBATh KAueCTBO CBOETO BKJAJa B OOIIWI MPOIYKT
0 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYAaCTHUKAMHU B3aHMMO/ICHCTBHSL.

PerJIﬂTI/IBHl)Ie YHUBEPCAJTBHBLIC yqeﬁm,le JelcTBUS

Camoopranuszauus:

CaMOCTOSITEJIbHO COCTaBJIATh IUJIaH, AJITOPUTM peElIeHUs 3adaud (WIM €ro 4YacTh),
BBIOMpATh CIOCOO pelIeHHs C Y4ETOM HUMEIOUIMXCS pPECypcoB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAapHAHTHI PEUICHUN C Y4ETOM
HOBOH MH(OpMAIIH.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJJICKT:

BIIQJIETh CIOCOOAMU CAaMOIIPOBEPKU, CAMOKOHTPOJIS MpoIecca M pe3ysibTara pPerieHus
MaTeMaTHYeCKOM 3a/1a4H;

MPEIBUAECTh TPYAHOCTH, KOTOPhIE MOTYT BO3HHKHYTh MPH PEIICHUU 337a4d, BHOCHTH
KOPPEKTHUBBI B ACSITENLHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB, HAWJCHHBIX OMIMOOK,
BBISIBJIEHHBIX TPYAHOCTEM;
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® OIEHMBATh COOTBETCTBUE pE3yNIbTaTa JEATEIbHOCTH MOCTABICHHOMN LIEIH U YCIOBUSM,
OOBSCHATH MPUUMHBI JOCTHXKEHUS WIIM HEJJOCTUKEHHUSI 1IEJIU, HaXOUTh OIINOKY, 1aBaTh
OLIEHKY NPUOOPETEHHOMY OTIBITY.

IIpenmeTHbIe pe3yJbTaThl

K xonmy oOydenus B 7 KkJacce OOydYalOIIUMKCSA MOJYYUT CICAYIOUIUE IpPEeIMETHBIC
pe3yabTaThI:

Yurath uHPOpPMALNIO, MPEACTABICHHYIO B Ta0iWIaX, Ha IuarpaMMax, HpeACTaBIATh
JaHHBIC B BHJIC TAOJIMII, CTPOUTH IAUArpaMMbl (CTOJIOMKOBBIC (CTOJOYATHIC) M KPYTrOBBIC) IO
MaccHUBaM 3HA4CHUH.

OnucelBaTh M HHTEPIPETUPOBATh pEAIbHBIE YHUCIIOBBIE JAHHbBIE, IIPE/ICTABICHHBIC B
Tabiuiax, Ha AuarpaMmax, rpapukax.

Hcnonp3oBath A8 ONUCAaHUS JAHHBIX CTATUCTMUECKHUE XapaKTEPUCTUKU: CpellHee
apudmernueckoe, MeiMaHa, HAUOOJIbIIIEe U HAUMEHBIIIEEe 3HAUCHUS, pa3Max.

Wwmets mpencTaBieHHE O CIy4ailHOH WM3MEHYMBOCTH Ha NpUMeEpax MeH, (U3NYECKHX
BEJIMYMH, aHTPOIOMETPUYECKUX JaHHBIX, MMEThb IPEACTAaBICHHUE O CTATUCTHUYECKOM
YCTOWYMBOCTH.

K xonmy oOyuenus B 8 kJjacce oOydaromUMKCSA MOJYYUT CICAYIOUIUE MpPEIMETHBIC
pe3yJIbTaThl:

W3Bnekatb u mpeoOpazoBbiBaTh HHGOPMAIUIO, MPEACTAaBICHHYIO B BUIE TabmuIl,
Jrarpamm, TpauKoB, IPEACTaBIATh JaHHBIEC B BUIE TAONHII, AHATrPaMM, Tpa(HKOB.

OnuceIBaTh JaHHBIE C TOMOLIBIO CTATUCTUYECKUX IMOKA3aTeNeil: CPeITHUX 3HAUCHUN U MEep
paccenBanus (pa3Max, TUCIEPCUs U CTaHAAPTHOE OTKIOHEHHUE).

HaxoauTh YacTOoThl YMCIOBBIX 3HAYEHUH W 4YacTOThl COOBITHH, B TOM 4YHCIE IO
pe3yabTaTaM U3MepeHHi 1 HaOIroAeHu.

HaxomuTh BEpoOSITHOCTM  Ciy4ailHBIX COOBITMMI B  OMNbITaX, 3Has BEPOSATHOCTHU
JJIEMEHTApPHBIX COOBITMH, B TOM 4YHCIE€ B ONbITAX C PABHOBO3MOXHBIMH 3JIEMEHTapHBIMU
COOBITHUSIMHU.

Hcnonb3oBare rpapuueckue MOAETH: JIEPEBO CIyYalHOTO 3KCIEPUMEHTa, TUarpaMMbl
DOlinepa, 4nuciaoBas npsmasi.

OnepupoBaTh MOHATHSIMH: MHOXECTBO, ITOAMHOYECTBO, BBIMOJHATH OMNEpPallUU Hal
MHOXECTBaMU: O0bEIUHEHHUE, MepecedeHue, JTONOIHEHNE, MEePEeUUCIsTh IEMEHTHl MHOXKECTB,
MIPUMEHSTH CBOMCTBA MHOYKECTB.

Hcnonb3oBate rpaduyeckoe MNpeACTaBICHUE MHOXKECTB M CBA3€M MeXAy HUMH JUIs
OMMCaHUs TPOIECCOB U SBJICHWUM, B TOM YMCIE MPHU pPELIEHUH 3aad U3 JAPYTruX Yy4eOHBIX
IIPEIMETOB U KypPCOB.

K konmy oOyueHuwss B 9 kuiacce oOydaromMWCS TOJIYYHT CIEAYIONIUE TPEIMETHBIE
pe3yNbTaThI:

W3BnekaTb W 1mpeoOpa3oBbIBaTh HH(GOpPMAIMIO, TPEACTABICHHYIO B  Pa3IUYHBIX
UCTOYHUKAX B BUJE TAOMUI, AMArpaMm, rpadukoB, MpPeACTaBIATh JaHHbIE B BHUAE TaOJHIL,
uarpamm, rpauKoB.

Pemate 3amaun OpraHM30BaHHBIM NEpeOOPOM BapHUAaHTOB, a TAKXKE C HCIOJIb30BaHHEM
KOMOMHATOPHBIX IPABUJI U METOJIOB.

Hcnonb30BaTh onucaTrenbHble XapaKTEPUCTUKU Ui MACCHBOB YHUCIIOBBIX JaHHBIX, B TOM
quClie CpeIHUE 3HAYEHUS U MEPBI pacCEUBaHUS.

HaxoauTh 4acToThl 3HaYEHUI U 4acTOTHI COOBITHSI, B TOM YHCIIE MOJIb3YACh pe3ylbTaTaMu
MPOBEACHHBIX U3MEPECHUI U HAOJIIOICHUH.
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HaxomuTth BeposATHOCTH ciydyalHBIX COOBITHII B M3YYEHHBIX OIBITaX, B TOM YHCIE B

OIBITaX C PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU, B CEPUSAX UCIBITAHUN 10 NEPBOTO
ycrexa, B Cepusax UCIbITaHUui bepHyrum.

HmeTh npecTaBlieHue 0 CIly4aiiHON BETMYMHE U O paclpeesieHUU BEpOsITHOCTEH.
WNwmets mpencrtaBieHne O 3akoHE OOJBIIMX YHMCET KaK O MPOSBICHUU 3aKOHOMEPHOCTH B
CIIy4aifHOM M3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIINX YHCET B IPUPOAE U 00IIeCTBE.

TemaTHyeckoe MJIAHUPOBAHHE Y4eOHOI0 MpeaMeTa

«BEPOATHOCTDB U CTATUCTHUKA»

KJ1acc
KosnvecTBO 4acoB DJIeKTPOHHBIE
Ne | HammeHoBaHuUe pa3/iesioB U TeM KOHTPOJI | MPaKTHY (uu¢posbie)
n/n NporpamMMbl geero| BHBIE eCKHe o0pa3oBaTe/IbHbIE
padoTsl | padoThI pecypceel
bu6mmoreka [JOK
1| 11 7 2
PCACTABIICHHIE NAHbIX https://m.edsoo.ru/7f415fdc
bubmuoreka [IOK
2 | Omucatenbnas CraTHCTHKA 8 1 https://m.edsoo.ru/7f415fdc
. bubmuoreka [IOK
3 | Coyuaiinas H3MEHIMBOCTE 6 1 https://m.edsoo.ru/7f415fdc
bubmuoreka [IOK
4 | B 4
BE/ICHHE B TCOPHUIO Ipagos https://m.edsoo.ru/7f415fdc
5 BepositHOCTB M yacToTa 4 1 bu6nuorexa [JOK
CIIy4aifHOTO COOBITHS https://m.edsoo.ru/7f415fdc
6 O06o06meHre, cucTeMaTH3aIus 5 5 bubmuoreka [IOK
3HaHUU https://m.edsoo.ru/7f415fdc
OBHIEE KOJIMYECTBO 34 5 4
YACOB I10 ITTPOT'PAMME
KJ1acc
KouuvecTBO 4acoB DJIeKTPOHHBIE
Ne | HammeHoBaHMe pa3/iesioB H TeM KOHTPOJI | IPaKTHY (uudposbie)
n/n NPOrpamMMmslI geero| LELIE eCKHe o0pa3oBaTeJIbHbIE
padorTel | paGoTsl pecypent
bu6mmoreka [JOK
1 HosTopenne kypea 7 knacca 4 https://m.edsoo.ru/7f417fb2
2 OmnmcaTenpbHas CTATUCTHKA. 4 bubmuoreka [IOK
PaccenBanue qaHHBIX https://m.edsoo.ru/7f417fh2
3 | Muosxecrtsa 4 but6mmoreka [JOK
https://m.edsoo.ru/7f417fb2
4 BeposiTHOCTB citydaiiHOTO 6 1 bubnuoreka [IOK
COOBITHS https://m.edsoo.ru/7f417fb2
5 | Bsexaenue B Teopuio rpadon 4 bubsmoreka [JOK

https://m.edsoo.ru/7f417fh2
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bu6mmoreka [JOK

6 | Cnyuaiinbie cOOBITHS 8
https://m.edsoo.ru/7f417fb2
7 O06o01IeHre, CHCTeMaTH3aIIHs 4 5 bubmuoreka [IOK
3HAHUU https://m.edsoo.ru/7f417fb2
OBHIEE KOJIMYECTBO 34 5 1
YACOB 110 ITPOT'PAMME
KJjace
KounyecTBO 4acon D1eKTPOHHbIE
Ne | HamMeHoBaHue pa3/ieioB U TeM KOHTPOJI | mpaKTH4 (uudpossbie)
n/n NMPOrpamMMbl peero|  LHLIE eCKHe o0pa3zoBareJibHbIE
padoThl | padoThI pecypchl
bubnuoTeka HOK
! Mosropenne kypea 8 knacca 4 https://m.edsoo.ru/7f41a302
2 | DneMeHThl KOMOMHATOPUKH 4 1 Bubmorexa HOK
https://m.edsoo.ru/7f41a302
3 | T'eomerpuueckasi BEpOSATHOCTh 4 bubnnotexa HOK
p p https://m.edsoo.ru/7f41a302
bubnnoreka HOK
4 | U b 6 1
CTBITAHHA HEpHyIIH https://m.edsoo.ru/7f41a302
. bubnuoreka LHOK
S | Comyuaiinas emmamsa 6 https://m.edsoo.ru/7f41a302
bubnuoreka HOK
6 10 1
Oobrmenne, KOHTpOIH https://m.edsoo.ru/7f41a302
OBHIEE KOJIMYECTBO 34 1 5
YACOB I10 ITTPOT'PAMME
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