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CAMAPCKASA CPEJHSASA OBIIEOBPA3OBATEJIBHAS HIKOJIA

PaccmoTtpeno:

Ha 3aC€JaHHH I1€Jaroru4eCKoro CoOBera

IIKOJIBI

[Iporokon Ne 1 ot « 28 » 08_2024

[Ipunoxenne Kk OCHOBHOM 00pa3oBaTeIbHON
porpaMme 0CHOBHOI0 o011iero oopazoanust MOY
Camapckas COLL, yTBepxaeHO IpUKa3oM
Nel15-OCH_ ot«_ 3 _»_ 09 _2024r.

PABOYAA ITPOTPAMMA

10 MATEMATHUKE

HA YPOBEHbBb OOO JJIAA OBYYAIOIIUXCA C THP (BAPUAHT 5.2)

[Tporpamma pazpaborana Ha OCHOBE (eiepalibHOM paboyeil mporpaMMbl OCHOBHOTO OOIIIETO
obpa3zoBanus «Matemarukay (0a30BBIi YPOBEHb, A 5-9 KIaccoB 00pa30BaTEIIbHBIX

OpraHu3aIHii)

MecTto npeamera B y4eOHOM IIAHE IIKOJIBI

Knaccer VY4eOHbll KypC KonnyectBo yacoB | KonngectBo Bcero yacos 3a

o0y4deHus B HEJIEIIIO y4eOHBIX HE/IEIb y4eOHBIN ToJ

5 MaTeMaTHKa 5 34 170

6 MaTeMaTuKa 5 34 170

7 anreOpa 3 34 102
TeOMETPHS 2 34 68
BepositHOCTB M 1 34 34
CTaTUCTHKA

8 anreOpa 3 34 102
TEOMETPHUSI 2 34 68
BepostHocTs u 1 34 34
CTaTUCTHKA

9 anreOpa 3 34 102
TEOMETPHUSI 2 34 68
BepositTHOCT M 1 34 34
CTaTUCTHKA

PaspaboTunk nporpammsbi:

YUYUTCIIb MAaTCMAaTUKH
KanamnukoBa Bepa AnekceeBHa,
COOTBETCTBHE 3aHUMAEeMOM JOJIZKHOCTHU

c.Camapa, 2024r



IMosicuuTeILHAS 3aIMCKA

Pabouas nporpamma 1o MaTeMaTHKE OCHOBHOI'O 0OIIero o0pa3oBaHMs COCTAaBIEHA Ha
ocHoBe «TpeboBanMii K pe3ybTaTaM OCBOSHHI OCHOBHOW 00pa30BaTeIbHON MPOTPAMMBD»,
npezcTaBieHHbIX B DenepaibHOM rocyJapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOI'O
o011ero o0pa3oBaHusl, C YIETOM paclpeaeIEHHBIX 110 MOAYJISIM MPOBEPSEMBIX TPeOOBaHU K
pe3yibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTenbHOM MpOorpaMMbl OCHOBHOTO OOIIEro
00pa30BaHMs, a TAK)KE HA OCHOBE XapaKTEPUCTUKHU IUIAHUPYEMBIX PE3YJIbTAaTOB JUYHOCTHOIO
pa3BUTHSL, IPEACTABICHHON B IporpaMMe BocniuTanusd. [IporpamMma pazpadotana ¢ yuérom
aKTyaJbHBIX IeJIeH 1 3a71a4 00y4YEeHUsI M BOCIIUTAHUS, Pa3BUTHS 00YyJaIOLINXCS U YCIOBUH,
HEOOXOUMBIX JUIs JOCTHKEHHS! IMYHOCTHBIX, METAIIPEIMETHBIX U NIPEIMETHBIX PE3YJIbTAaTOB.
IIpU OCBOCHUHU IIpeMeTHON obnactu «Marematuka». B paboueit nporpamme ydTeHbl UI€U U
nojoxenus KoHuenuu pa3BuTs MaTeMaTH4ecKkoro oopasosanus B Poccuiickoit @eneparui.

[Tporpamma paspaboTana Ha OCHOBE (enepaabHOi paboueil MporpaMMbl OCHOBHOTO OOIIETro
o0pa3oBaHus 10 yueOHOMY IIpeaMeTy MareMaTuka (s 5—9 kinaccoB 00pa3oBaTenbHbBIX
OpraHu3aImii)

Pabouas nporpamma o maremMaTike c(hopMHUpPOBaHA C y4eTOM paboueil IporpaMMsl
BOCIHUTaHUs. BocnurarenbHplil HOTEHIMAT ypOKa IPEANOIATraeT CICIYIOLIEE:

YCTaHOBJICHHUE JOBEPUTEIIbHBIX OTHOIIEHUH MEX/y MearoruuecKuM paboTHUKOM U
00y4aromuMucs, CocOOCTBYIONINX MO3UTUBHOMY BOCHPHUSATHIO 00YJaIOUIMMHUCS TPEOOBAHUHA 1
poch0 Nearornyeckoro paboTHUKA, IPUBJICUEHUIO UX BHUMAHUS K 00CYK/1aeMOM Ha ypoKe
uH(pOpMallii, aKTUBU3ALMU TI03HABATEILHON e TEIbHOCTH;

noOy»kaeHne 00yJaromuxcs cooIto1aTh Ha YpOKe OOIENpUHATHIE HOPMBI ITOBEICHUS,
npaBuiia OOLIEHMSI CO CTApIIMMHU (II€Aarorn4ecKUMHI pabOTHUKAMHU) U CBEPCTHUKAMHU
(oOyuaroMucs ), IPUHIUIBI y4eOHON AUCIUIUIMHBI M CaMOOpraHU3allny;

MIpUBJICYEHNE BHUMAHUS 00Y4aIOIIMXCs K IEHHOCTHOMY aCTEKTY M3y4aeMbIX Ha ypoKax
SBJICHUH, OpraHu3aiys ux padoThl ¢ MOIy4aeMOl Ha YpOKe COIIMAIbHO 3HAUUMON
uH(popMalrel — MHULIMUPOBaHKE €€ 00CYKICHUS, BbICKa3bIBaHUS 00Yy4aIOIUMUCS CBOETO
MHEHHUS 110 TOMY TIOBO/Y, BEIPAOOTKHU CBOETO K HEW OTHOLIEHHUS;

HCII0JIb30BaHNE BOCIIUTATEIbHBIX BO3MOXKHOCTEHN COJIEpKaHUs y4eOHOro peaMeTa yepe3
JIEMOHCTPAIMIO 00YyUYaIOLIMMHUCS IPUMEPOB OTBETCTBEHHOI'O, IPAXKAAHCKOTO ITOBEICHUS,
MIPOSIBIICHUS YEITOBEKOIOOUS U TOOPOCEPIEIHOCTH, Yepe3 MoA00P COOTBETCTBYIOIIUX TEKCTOB
JUIS UTE€HUS, 3a]1a4 JJIsl peIIeHus], TPOOIEMHBIX CUTYAIMH /11 00CYXKJIEHHS B KJIacCe;

MIPUMEHEHNE HA YPOKE UHTEPAKTUBHBIX (OpM pabOTHI C 00YUarOIIUMHUCS: UHTEIEKTYaJIbHbBIX
UTp, CTUMYJIUPYIOIIUX TO3HABATEIbHYIO MOTUBALIMIO 00Y4aIOIIUXCS; AUCKYCCUH, KOTOPBIE 1al0T
00y4aroImuMcsi BO3MOXKHOCTb IPUOOPECTH ONBIT BeJIEHHUS] KOHCTPYKTHUBHOT'O JTHAJIOTa;
IpyHIoBO paboThI WK pabOTHI B Mapax, KOTOPbIE yuaT KOMaHAHON paboTe U B3aUMO/IEHCTBUIO
C IpyTUMH JI€TbMU;

BKJIIOUEHHUE B YPOK MUTPOBBIX MPOLEAYP, KOTOPbIE TOMOTAOT MOJEPKAaTh MOTHBALIUIO
00yJaromuxcst K MOJy4YeHUIO 3HAHUH, HATaXXMBAHUIO TO3UTUBHBIX MEXJIMYHOCTHBIX OTHOLICHUN
B KJIacce, TIOMOTaloT YCTaHOBJIEHUIO TOOpOXkKenaTenbHON aTMochepsl BO BpeMs ypoKa;

opranu3zaiys megcrsa MOTUBUPOBAHHBIX U APYIUPOBAHHBIX 00yJarOIUXCs HA/l UX
HEYCIEBAIOIUMH OAHOKIACCHUKAMH, JAIOIIEr0 UM COLUAIIBHO 3HAYMMBIH OMBIT
COTPYIHUYECTBA U B3aMMHOMN IIOMOIIIH;

MHULMAPOBAHUE U TOAJIEPKKA UCCIIeI0BATENbCKON AEATEIBHOCTU 00YJaroIUXCcs B paMKax
pearn3alyi MU UHAMBUYaJIbHBIX U IPYIIIOBBIX UCCIIEOBATEIBCKUX IPOEKTOB, YTO AACT
00y4aroImuMCcsi BO3MOXKHOCTb IPUOOPECTH HABBIKM CAMOCTOSITEIBHOIO PEIIEHUS TEOPETHUECKON
po0JIeMbl, FTeHepUPOBaHUS U 0(OPMIIEHHS] COOCTBEHHBIX UAEH, YBAKUTEIBHOTO OTHOILICHUS K
YyXKUM UAeIM, 0QOpPMIIEHHBIM B paboTax APYrux Ucciei0oBaTeIeH, HaBbIK MyOINYHOrO



BBICTYIUICHHUS IIEpe]] ayIUTOPUEH, Apr'yMEHTUPOBAHUS U OTCTAaUBAHUSI CBOCU TOUYKU 3PEHUS.

HEJIN U3YUYEHUNA YUEBHOI'O IIPEAMETA «MATEMATUKA» 5-9 KJIACCBI

HpI/IOpI/ITeTHBIMI/I OeJIsaMHu O6yLIeHI/I${ MaTeMaTuke B 5—9 Kjaccax SIBIISIOTCS:

e (opMUpOBaHHME LEHTPAIbHBIX MATEeMAaTHYECKUX TOHATHA  (YMCIO, BEIMYMHA,
reoMeTpuueckas (urypa, IepeMeHHas, BEpOSTHOCTb ,QYHKIHUS), 0OeCreunBaIONINX
IIPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MaTEMAaTHUECKOr0 00pa3oBaHus 00yJaromuXcs;

e [0/Be/EeHNE O0y4YarolUXCsl Ha JTOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHHUIO B3aHMMOCBS3U
MaTEeMaTUKU U OKPYXKaloLIero MUpa, MOHMMaHHE MAaTEMaTUKM KaK 4acTH OOLIeH KyJIbTyphl
YEJI0BEYECTBA;

® Dpa3BUTHE MWHTEIUIGKTYaJIbHBIX W  TBOPYECKHX  CHOCOOHOCTEH  00ydarommxcs,
[I0O3HABATEJIbHOM AKTUBHOCTH, MCCIEAOBATEIbCKUX YMEHHUH, KPUTUYHOCTH MBIIICHUS,
MHTEpeca K U3yYEHUIO MaTEMaTHKH;

e (opmupoBaHue QYHKIHOHAIBHONW MaTeMaTUYECKOW IPaMOTHOCTH: YMEHMS paclio3HaBaTh
IPOSIBICHUS MaTeMaTHYECKUX IOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX
KU3HCHHBIX CHUTYallsIX W TPH MW3YYCHHH JPYIHX Y4YEOHBIX MPEIMETOB, NPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMyIupoBaTh UX Ha SA3bIKE MAaTEMAaTUKU M CO3/1aBaTh
MAaTe€MaTHYECKUE MOJIEIHU, NPUMEHITh OCBOCHHBIM MAaTEMAaTUYECKHUW ammapaTr Ui PELICHHS
[IPAKTUKO-OPUEHTUPOBAHHBIX  3aJay, WHTCPIPETUPOBATL U OLCHUBATH  IIOJYy4YEHHBIE
pe3yabTaThl.

OBLIASA XAPAKTEPUCTUKA YYEBHOT' O ITIPEJIMETA «MATEMATHUKA»

OcHOBHBIE TUHUU COJEPKAHUA Kypca MaTeMaTuku B 5—9 kiaccax: «Uucna v BEIUMCICHUS,
«Anrebpay («Anredpanyeckue BBIPRKEHUS», «YPaBHEHHUS U HEPABEHCTBA»), «DYHKIHNY,
«l'eomerpusi» («I'eomerpuueckre (QUIypbl U HX CBOMCTBay, «/3MepeHHe TeOMEeTpHYEeCKHX
BEJIMUMHY), «BeposSTHOCTh M cTaTUCTHKAY. JlaHHbIE JTMHUM Pa3BUBAIOTCS MapaUIeNbHO, KaXKaast
B COOTBETCTBUH C COOCTBEHHOU JIOTUKOH, OJHAKO HE HE3aBUCHMO OJHA OT JIPYroi, a B TECHOM
KOHTaKTe W B3auMoJieHcTBUU. Kpome 3TOro, mx OOBEAMHSET JIOTHYECKas COCTaBIISIOMIAs,
Tpa}II/IHI/IOHHO HpI/IcyHIaSI MAaTECMAaTUKEC H HpOHI/I?,I)IBaIOH_[afI BCC MATCMATHUUYCCKUC KprI)I nu
comepxkarenpuple  JimHUKA.  ChopmymupoBanHoe B DemepallbHOM — TOCYIapCTBEHHOM
o0pa3oBaTeNbHOM CTaHJapTe€ OCHOBHOTO oOmiero oOpa3oBaHHs TpeOOBaHUE «YMETh
OTepUpPOBaTh TMOHATHSMH: OMNpENeTIeHHe, aKcuoMa, TeopeMa, JO0Ka3aTelbCTBO; YMEHHE
pacmo3HaBaTh HUCTUHHBIE M JIO)KHBIE BBICKA3bIBAHUS, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI,
CTPOUTH BBICKA3bIBAHUS W OTPHUIIAHHUS BBICKA3bIBAHWUN» OTHOCUTCS KO BCEM Kypcam, a
dbopMUpOBaHHE JIOTHUECKUX YMEHUH pachpeneiseTcss Mo BCeM rojaaM OOyYeHHs Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHMs.

Conepxanne 00pa3oBaHMsI, COOTBETCTBYIOUIEE MPEIAMETHBIM pe3yibTaTaM OCBOCHHS
dbenepanbHON pabodveil mporpaMMbl OCHOBHOTO OOIIETro 0Opa3oBaHUs, paclpeaciEHHBIM IO
rogaMm OOydYeHHs, CTPYKTYPHPOBAaHO TakuM oOpa3oM, dYTOObI KO BCEM OCHOBHBIM,
NPUHIUIHAIBHBIM BOIIPOCaM O0Y4Yaroluecss oOpallainch HEOJHOKPATHO, YTOOBI OBIAJCHHE
MaTeMaTHYECKUMH TOHATUSIMH W HABBIKAMH  OCYIIECTBISUIOCH — TIOCJIEIOBATEIBHO U



HOCTYNATENbHO, C COOJIIO/ICHMEM IPUHIIUIA PEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYAINCh B
O0IIyI0 CHCTEMY MaTeMaTHYECKUX IMPEJCTaBICHUH OOyJYaromMXCsl, paclIupsisi U yriryomnss eg,
00pa3ysl IPOYHbIE MHO>KECTBEHHBIE CBSI3U.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPEMETA
«MATEMATHKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne y‘IC6HOI‘O nmpeameTa «MaremaTuka JOJDKHO o0OecreunBaTh JOCTHIKCHHE Ha
YpPOBHE OCHOBHOI'O 061_[161"0 06p330B8.HI/I$I CICAyIOmUX JIMYHOCTHBIX, MCETAIIPCIAMCTHBIX U
MpCaAMETHBIX O6pa30BaTCJ'ILHLIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3VIJIBTATHI

JImdHOCTHBIE PE3yIbTaThl OCBOCHUS IIPOrpaMMbl yueOHOro npeamera «MaremaTuka
XapaKTEepU3yIOTCS:

1) HHampuomuueckoe éocnumanue:

MPOSIBIIEHUEM MHTEpECca K MPOIIJIOMY U HACTOSAIIEMY POCCUNCKON MaTEeMaTHKH, LIEHHOCTHBIM
OTHOLIEHHEM K JJOCTHKEHHUSIM POCCUMCKMX MAaTEMaTUKOB M POCCUNCKON MaTeMaTHYECKOU
IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JOCTHKEHHUH B IPYrMX HayKaX U MPUKIaJHBIX chepax.

2 ) pascoanckoe u 0yxo8HO-HPAGCMEEHHOE 60CNUMAHUE:

TOTOBHOCTBIO K BBIITOJIHEHUIO 00s13aHHOCTEN IpakJaHNHA U peain3allii €ro Mpas,
IPECTaBICHUEM O MaTeMaTHYECKUX OCHOBaX ()YHKLIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYD,
SIBJICHH, IPOIIEAYP TPaKTaHCKOTO 0011ecTBa (BHIOOPHI, OMPOCH U TIP.); TOTOBHOCTHIO K
00CYX/IEHUIO 3THYECKUX MPOOIIEM, CBA3aHHBIX C MPAKTUYECKUM MTPUMEHEHHEM JTOCTHKEHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUECKUX IPUHIUIIOB B I€ATEIbHOCTH YUEHOTO.

3) Tpyoosoe séocnumanue:

YCTaHOBKOM Ha aKTUBHOE yYacCTHE B PEIICHUH MPAKTUYECKUX 3a]1a4 MaTeMaTUYEeCKON
HalpaBJIEHHOCTH, OCO3HAHNEM Ba)XHOCTH MaTEeMaTH4YECKOT0 00pa3oBaHus Ha MPOTSHKEHUH Beel
KU3HU JJIs1 yCIIEMIHON pOo(eCCUOHAIBHOM e TENIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHI;
OCO3HAHHBIM BBIOOPOM U IOCTPOCHUEM MHIUBUAYATLHON TPAeKTOPHH 00pa30oBaHUs U
HCUBHEHHBIX NIIAHOE C YUEMOM TUUHBIX UHMEPECO8 U 00UWeCm8EeHHbIX nompedHocmeil.

4) Dcmemuueckoe ocnumanue:

CIIOCOOHOCTBIO K AMOLIMOHAIBHOMY U 3CTETUYECKOMY BOCIIPUSATHIO MaTEMaTHYECKHX OOBEKTOB,
3a/1a4, pelIeHUH, pacCyKEHUI; YMEHUIO BUJETh MAaTEMaTHUYECKHE 3aKOHOMEPHOCTHU B
HCKYCCTBE.

5) llennocmu nayunozo nosnanus:

OpHUEHTAIMeH B ACATEIBHOCTH Ha COBPEMEHHYIO CUCTEMY HAYUHBIX MpeJICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, IPUPOABI U 00I1IeCTBa, TOHUMaHUEM
MaTeMaTHUECKOM HAyKU KakK c(epbl YEIIOBEUECKOM JeSITeTbHOCTH, ATAIIOB €€ pa3BUTHUS U
3HAYUMOCTH JUISl pa3BUTHUS LMBWIN3ALMU; OBJIAJICHUEM SI3bIKOM MAaTEMAaTUKU U MaTEMaTUYECKON
KYJIBTYPOH KaK CPEICTBOM IMO3HAHMSI MUPA; OBJIQACHUEM ITPOCTEHIIMMH HaBbIKAMU
HCCIIEI0BATENBCKON 1EATEIbHOCTH.

6) @usuueckoe socnumanue, popmuposanue Kyaibmypsl 300p06bs U IMOYUOHATILHO2O
onazonoayuus:

TOTOBHOCTBIO IPUMEHATh MATEMAaTUUECKHE 3HAHUSI B UHTEPECAX CBOETO 3/10POBbs, BEICHUS



3JI0pOBOTO 00pa3a KU3HHU (30pOBOE MUTAHKE, COATAHCUPOBAHHBIN PEXKUM 3aHITHI U OTIbIXA,
peryisipHasi pu3nuvecKas akTHBHOCTh); C(HOPMUPOBAHHOCTBIO HAaBbIKA PEQIICKCUH, TPU3HAHUEM
CBOETO IpaBa Ha OIIMOKY M TAaKOTO JKE MpaBa IPyroro 4esioBeKa.

7) dxonozuueckoe socnumanue:

OpUEHTAlel Ha IPUMEHEHNE MaTEMAaTUYECKUX 3HAHUM JUIsl peIlIeHus 3a/1a4 B 00J1acTU
COXPaHHOCTH OKPY)KAIOIIECH Cpe/Ibl, INITAHUPOBAHUS TIOCTYITKOB M OI[CHKH WX BO3MOKHBIX
MOCJIECTBHIM [l OKPY>KaIOIIEH Cpe/ibl; OCO3HAHUEM III00aTIBHOTO XapaKTepa SKOJIOTHIECKUX
npoOJIeM U TyTeH UX PEIIeHHS.

8) Aoanmauusn K UMEHAIOUUMCA YCTIOGUAM COUUAILHOU U RPUPOOHOUL CPEObL:
TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBHSIX HEONPEACIEHHOCTH, TIOBBIIICHUIO YPOBHS CBOCH
KOMIICTCHTHOCTU YCPE3 MPAKTUUCCKYIO ACATCIIBHOCTh, B TOM YHUCJIC YMCHHUC YYUTHCA Y AIPYIrUX
JFO/IeH, MPHOOpPETaTh B COBMECTHOH JIEATEIbHOCTH HOBBIC 3HAHMSI, HABBIKH U KOMITCTCHIIUU U3

OIIbITA APYIUX;

HEOOXOIMMOCTBIO B (JOPMHPOBAHUYU HOBBIX 3HAHUH, B TOM YHUCIIe POPMYIUPOBAThH HIICH,
IIOHATHS, TUIIOTE3bI 06 00BEKTaX U SABJICHUAX, B TOM YUCJIC PaHCC HC U3BCCTHLIX, OCO3HABATH
JNeQUIUTBI COOCTBEHHBIX 3HAHUW ¥ KOMIIETCHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;
CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIINIO, BOCIPUHIUMATH CTPECCOBYIO CUTYAIUIO KaK
BBI30B, TPEOYIOIIUN KOHTPMEDP, KOPPEKTUPOBATh IPUHUMACMBIC PEIICHHS U JICHCTBUS,
(bopMyIHpOBATH M OIICHUBATH PUCKHU M MOCIIEICTBHS, (HOPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble pe3yIbTaThl OCBOSHUS MPOTrpamMMbl yueOHoro mpeamMera «MaTemaTrkay»
XapaKTEePU3YIOTCS OBIAJICHUEM VHUBEPCAILHLIMU NO3ZHABAMEAbHBIMU OCUCBUMU,
VHUBEPCAIbHBIMU KOMMYHUKAMUGHBIMU OCliCMEUAMU U YHUBEPCATIbHBIMU Pe2y/IAmMUBHbIMU
oeticmseusmu.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE NelCTBUS

ba3oBble JlornyecKue AeicTBUA:

" BBIIBIATH M XapaKTEpU30BaTh CYIIECTBEHHBIE MPHU3HAKH MaTEMaTHYECKUX OOBEKTOB,
NOHATUH, OTHOIIEHWH MeXAy MOHATUAMH; (OPMYIUPOBATh ONpPEACNEHHUs] MOHATHIA;
yCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK KJIACCH(HUKAINN, OCHOBAHHS i 0000IICHUS H
CpaBHEHMsI, KPUTEPHH ITPOBOIUMOIO aHAIN3a;

"  BOCIPHHHAMATh, (OPMYJIHPOBATH M TPEOOPa3OBBIBATH CYXKICHHS: YTBEPAWUTEIHHBIC H
OTpHIIATENIbHBIE, €TMHUYHBIE, YACTHBIE U 00IIME; YCIOBHBIE;

"  BBIBISITH MaTeMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M W TIPOTUBOpEYMsl B (pakTax,
JTAHHBIX, HAOMIONEHUSX W YTBEPXKICHUAX; Mpe/ularaTb KpPUTEPUU JJS  BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

" enaTh BBIBOJBI C HCIOJIB30BAaHUEM 3aKOHOB JIOTUKH, IECAYKTHBHBIX W HWHIYKTHBHBIX
YMO3aKJIFOUSHHUH, YMO3aKITIOUEHHH 110 aHAJIOTHH;

* pa30upaTh JOKa3aTeIbCTBA MATEMATHYECKUX YTBEPXKACHUH (IpSMble U OT MPOTHBHOIO),
NPOBOJUTh CaMOCTOSTEIHPHO HECIIOKHBIE JIOKA3aTeIbCTBA MaTeMaTHYecKuX (hakKToB,
BBICTPAaWBaTh apryMEHTAIMIO, MPUBOIUTH HPUMEPHI U KOHTPIPHUMEPHI; OOOCHOBBIBATH
COOCTBEHHBIEC PACCYKICHHS;

* BBRIOMpATH CHOCOO pelieHus Yy4ueOHOH 3amgaun (CpaBHMBATH HECKOJIBKO BapHUaHTOB
peleHus, BbIOMpaTh Haubosiee MOAXOAAUIMHA € y4ETOM CaMOCTOSITENBbHO BBIJCIEHHBIX
KpUTEPUEB).



Ba3oBrble ucciaenoBaresLCKUe AeliCTBHA:

HCII0JIb30BaTh BOIMPOCH! KaK MCCIIEA0BATEIbCKUH HHCTPYMEHT MMO3HAHMS; (DOPMYITHPOBAThH
BOIMPOCHI, (DUKCHUPYIOIIME MPOTHBOPEUYHE, IMPOOJIEMY, CAMOCTOSATEILHO YCTaHABJIUBATH
HCKOMOE U JIaHHOE, (OPMHUPOBATH TUIIOTE3Y, apr'yMEHTHPOBATh CBOIO MO3UIUI0, MHCHHE,
OPOBOJIUTHh 10 CAMOCTOSITEJIbHO COCTaBJICHHOMY IUIAHY HECJIOKHBIA SKCIEPUMEHT,
HEOOJIBIIIOE MUCCIICIOBAHKME 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro oObEeKTa,
3aBUCHUMOCTEN 00OBEKTOB MEXIY COOO0I;

CaMOCTOSITENILHO (hOPMYJIMPOBATh OOOOIICHHS M BBIBOBI IO pe3yiibTaTaM MPOBEAEHHOTO
HAOJIO/ICHUS, WCCIEAOBAaHUs, OIICHWBATh JOCTOBEPHOCTh TIOJYYCHHBIX pPE3YJIbTATOB,
BBIBOJIOB M 000OILEHHI;

POTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCA, @ TAKKE BBIIBUTATH MPEANOJIOKEHHUS O
€r0o Pa3BUTHH B HOBBIX yCJIOBHSIX.

PatGora ¢ undopmanmeii:

BBISIBIISITH HEJOCTATOYHOCTh M U30BITOYHOCTh MH(DOPMAIUH, TaHHBIX, HEOOXOAUMBIX IS
pELIeHMs 3a1a4H;

BBIOMpPATh, aHAIM3UPOBATh, CHUCTEMATH3MPOBATh M WHTEPIPETHPOBATH WHPOPMALHUIO
pa3IMYHbIX BUJOB U (DOPM IMPE/ICTABICHHUS,

BBIOMpaTh (popMy mpeacTaBieHHUs HH(POPMAIMK ¥ WILIIOCTPUPOBATH pEIIaeMble 3a/1aud
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMH;

OLICHUBATh HAAE&KHOCTh WH(GOpPMAIMK IO KPUTEPUSAM, MPEUIOKEHHBIM YUUTEIEM WU
c(hOpMyIMPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHUKaTHBHBbIE YHHBepcalbHble Y4eOHbIe el cTBHA:

BOCIIPUHUMATh U (POPMYTUPOBATh CYXJEHUS B COOTBETCTBUHM C YCIOBUSMH U LEISAMH
0OLIeHMSI; SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MTUChMEHHBIX
TEKCTaxX, AaBaTh IOSICHEHUS IO XOAY PEIIEHUs 3aladd, KOMMEHTHPOBATh IOJIYYE€HHBIN
pe3ynbTar;

B XOJle OOCYXXIEeHMs 3aJaBaTh BOIPOCH MO CYLIECTBY OOCYXJIAaeMOH TeMbl, MPOOJIEMBI,
pemaeMoil 3ajauu, BbICKa3blBaTh WJIEW, HALIEJICHHBIE HA MOMCK PELICHMSI; CONOCTaBIATh
CBOU CYXJIEHUS C CYXJIEHHUSAMH JPYTrUX y4aCTHUKOB quaiiora, oOHapyKuUBaTh pa3inyue u
CXOJICTBO IMO3ULUH; B KOPpPEeKTHOM Qopme QopMynupoBaTth pa3HOIJIacus, CBOU
BO3PaKEHUS;

NPEICTaBIATh PE3ybTaThl PELIEHUs 3a/laud, SKCIIEPHUMEHTA, HCCIIEAOBaHUS, IPOEKTa;
CaMOCTOATENIFHO BbIOMpaTh (OpMaT BBICTYIUIEHMS C Y4€TOM 3a7ayd Mpe3eHTalud U
0COOEHHOCTEHN ayTUTOPHUH.

MOHUMAaTh M UCMOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW M MHIUBUAYAIBHOU pabOTHI MpH
peleHnr y4eOHbIX MaTeMaTUYeCKUX 3a/lad; MPUHUMATh 1[e1b COBMECTHOM JI€ATEIbHOCTH,
IUIAaHUPOBaTh ~ OPraHU3AIMI0 COBMECTHOW paboOThl, pacmnpeneisTb Buabl padoT,
JIOTOBApUBATHCSI, OOCYXKIaTh TIpollecC W pe3yabTar paboThl; 0000maTe MHEHHS
HECKOJIBKUX JIOEH;

y4acTBOBaTh B IPYNINOBLIX (hopMax paboThl (00CykJeHUsl, OOMEH MHEHUSIMHU, MO3TOBbIE
IITYPMBI U JIp.); BBINOJHATH CBOIO 4acTh pabOThl U KOOPAMHUPOBATH CBOHM JICHCTBHS C
JPYTUMH 4J€HaMU KOMaH]Ibl; OLEHMBATh KAYECTBO CBOErO BKJIaAA B OOIIMH MPOAYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM yYAaCTHUKAMHU B3aUMOCHCTBUSI.

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3zanms:



CaMOCTOSITENIFHO COCTABJIATh IUIaH, AJITOPUTM PELICHHUS 3aJauil (UM €r0 4acTh), BEIOMPATh
croco0 pemeHus ¢ Y4€TOM MMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEUICHUH C yU€TOM HOBOM HH(OPMAIIHH.

CaMOKOHTPOJIb:

BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKH, CAMOKOHTPOJS Tpolecca M pe3yibTara PelIeHHS
MaTeMaTUYeCKOU 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH HpPHU PEIICHUH 3a]la4yl, BHOCHUTH
KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENLCTB, HAllIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pE3yJbTaTa JAEITEIBHOCTU IOCTABICHHON WLEIH U YCIOBUSM,
OOBSICHATh MPUYUHBI JTIOCTHXKCHHUS WM HEAOCTIIKEHMS 11€JIM, HAXOAUTh OLIMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

[IpenmerHble pe3ynbTarhl ocBoeHus dDenepanbHoil pabouell mporpammsl 10 MaTeMaTHKE

MNpEaACTaBJICHLI IO IroJaM O6yT-I€HI/I$I B CJICAYIOIUX pasjciiax IMporpaMMbl B paMKaxX OTACIbHBIX

KypcoB: B 5—6 kiaccax — Kkypca «Martematukay, B 7—9 kimaccax — KypcoB «Airedpay,

((reOMeTpI/IH», <<Bep0HTHOCTB U CTaTUCTHUKA».

PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA
"MATEMATHKA". 5-6 K/IACCHI

HEJIN U3YYEHUSA YYEBHOI'O KYPCA
[TpropuTeTHBIMHU 1IENAMU 00YUEHUSI MaTeMaTHKe B 5—6 Kiaccax sBIISIOTCS:

MpoJIoJDKeHHEe (OPMHUPOBAHUSI OCHOBHBIX MAaTEMAaTHUYECKUX TOHSTHH (YUCTO, BEIHMYHMHA,
reomMeTpuyueckas (Qgurypa), 00ecleuMBaIOUIMX NPEEeMCTBEHHOCTh M TMEPCIEKTUBHOCTD
MaTeMaTHU4eCKOro o0pa3oBaHUs 00yUarOIINXCs;

pa3sBUTHE  HMHTEJIEKTyalbHBIX M  TBOPYECKHMX  CHocoOHocTell  oOyuaromiuxcs,
MMO3HaBaTEIILHON AdKTHUBHOCTH, HCCICAOBATCIBbCKUX yMeHHﬁ, HHTEpECa K HUIYUYCHHIO
MaTeMaTHKH;

nojBeeHNEe OOyJarONIMXCsl Ha JOCTYITHOM JUISI HUX YPOBHE K OCO3HAHMIO B3aMMOCBSI3H
MaTeMaTHKHU U OKPYKAIOIIEro MUPA;

dbopmupoBanne (HyHKIIMOHATHFHOM MaTEMaTHYECKON TPAMOTHOCTH: YMEHHUS Paclio3HaBaTh
MaTeMaTHYeCKue OOBEKThl B pPEealbHBIX JKU3HEHHBIX CUTYAIUSX, NMPUMEHATH OCBOCHHBIE
YMCHUA JJIsA pPEIICHUA MMPAKTUKO-OPUCHTHUPOBAHHBIX 3aaa4, HHTCPIPETUPOBATH
MOJIy4YEeHHBIE PE3YJIbTaThl U OLEHUBATH UX HA COOTBETCTBUE NMPAKTHUECKONW CUTYAIUH.

OCHOBHBIC TMHHU COJCPIKaHUA KypCa MATCMAaTUKH B 5—6 knaccax — apI/I(I)MCTI/I‘-ICCKaSI

A TeOMETPUYECKasi, KOTOPbIE Pa3BHBAIOTCS MapajlieIbHO, KaXKgasgs B COOTBETCTBUU C
COOCTBEHHOU IJIOTHKO, OJJHAKO, HE HE3aBHUCHUMO OJIHA OT JIPYroH, a B TECHOM KOHTAaKTe
1 B3aUMOJEHCTBHHU. Tak)ke B Kypce MPOUCXOIUT 3HAKOMCTBO C JJIEMEHTaAMU alreOpbl U
ONMCATEIbHOM CTATUCTHKH.

HBy‘-ICHI/IC apI/I(I)MeTI/I‘-IQCKOFO MaTcpuajlia HAYMHACTCA CO CUCTCMATU3alIUW W Pa3BUTUA

3HAaHMM O HATypaJbHBIX YHCJAX, IOJYYEHHbIX B HaydajdbHOW 1ukose. Ilpu »ToM
COBCPIHICHCTBOBAHUC BBIUHCIIUTEIbHON TEXHUKHU U (bOpMI/IpOBaHI/IC HOBBIX TCOPCTHUYCCKUX
3HaHUNA COYETAaeTCsl C Pa3BUTHEM BBIYMCIUTEIBHON KYyJIbTYpPhl, B YACTHOCTU C OOy4YeHUEM



NpOCTEHIINM TIpUEMaM IPUKUAKUM M OLEHKH pPE3yJbTaTOB BbIUMCIEHUW. M3yueHue
HaTypaJbHBIX YMCENl IPOJOJKAeTCs B 6 Kiacce 3HAaKOMCTBOM C HauyalbHBIMU HOHSATHUSAMHU
TEOPHUU JEITUMOCTH.

Jpyroii KpynHbIii 60K B cOAEp>KaHUU apU(PMETHUECKON JUHHH — 3TO JIpoou. Hauamno
M3y4YeHHs] OOBIKHOBEHHBIX U JECATUYHBIX JIpoOeil OTHECEHO K 5 Kiaccy. DTO MepBbId 3Tar
B OCBOEGHHUHU JIpoO€il, Korja NpoOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU HJI€SMH, MOHATHSIMU
teMbl. [Ipu 3TOM paccMoTpeHne OOBIKHOBEHHBIX APOOEi B IOJHOM OOBEME MpEAIIeCTBYET
M3YUYCHHIO JCCATUYHBIX OpOOEeH, 4TO 1elecO00pa3sHO C TOYKU 3pEHUsl JIOTUKU H3JI0KEHUS
YHCJIOBOW JIMHHMH, KOTJa MpaBWiIa IEHCTBUN C JECATUYHBIMH APOOSIMU MOKHO OOOCHOBATH
YK€ U3BECTHBIMM QITOPUTMAMU BBIIOJIHEHUS JAEUCTBUI C OOBIKHOBEHHBIMH JAPOOSMH.
3HaKOMCTBO C JIECATHYHBIMU JpOOSMM pPACIIMPUT BO3MOXKHOCTM /sl I[OHHUMaHUs
00y4aloIMMHCS  MPUKIAJAHOIO TPUMEHEHUST HOBOW 3alMCH NOpH HM3YYCHUU JPYTUX
OpEeIMETOB M TNpPH MPAKTHYECKOM HcTosb3oBaHuM. K 6 Kimaccy OTHeCEH BTOpOHM dSTam B
U3YyYeHUM JApoOel, TIJe NPOUCXOJUT COBEpPILICHCTBOBAHME HABBIKOB CpPaBHEHUS U
npeoOpazoBaHus JpobOeil, OCBOEHHE HOBBIX BBIYMCIUTEIBHBIX AJITOPUTMOB, OTTaYMBaHHE
TEXHUKM BBIYHMCJIEHUM, B TOM YHCJIE€ 3HAYEHUW BBIPAKECHHH, COAEpXKAUX H
OOBIKHOBEHHBIE, U JECATHUYHbIE IpOOU, YCTAaHOBJIEHHUE CBSI3€H MEXJy HUMH, PACCMOTpPEHHUE
npuéMOB pelleHus 3a1ad Ha Jpobu. B Hayane 6 kilacca NpPOUMCXOAUT 3HAKOMCTBO C
IIOHSATHEM IIPOLICHTA.

OcoOOeHHOCTBIO U3YyUEHUS MOJOKUTEIBHBIX U OTPULATENIbHBIX YUCEIN SBISETCS TO, YTO OHU
TaK)Ke MOTYT pacCMaTpHUBAThCs B HECKOJBKO 3TanoB. B 6 kiacce B Hadane M3y4eHUs TEMBI
«llonokutenbHble W OTpHULATEIbHBIE YHCIa» Bblaensercs noarema «lLlensle uwmcima», B
paMKax KOTOpPOM 3HAaKOMCTBO C OTPULATEIBbHBIMM YHCIAMH U JIEHCTBUSIMU C
MOJIO’KUTEIBHBIMU M OTPULATENBHBIMU YUCIAMU MPOUCXOJUT Ha OCHOBE COJEPIKATEIBHOTO
MOJAXO0/1a. DTO MO3BOJISIET HA JOCTYIIHOM YPOBHE NO3HAKOMHUTBH YYalIUXCs MPAKTUYECKH CO
BCEMH OCHOBHBIMH IIOHSATUSIMU TEMBI, B TOM YHUCJIE€ U C IIPaBUJIaMHU 3HAKOB IIPU BBINOJHEHUHN
apudmeTnyeckux aedcTBui. M3ydeHue palMOHAIBHBIX YHCENT HAa 3TOM HE 3aKOHUMTCS, a
OyIeT MpOJOIKEHO B Kypce anreOpbl /7 Kilacca, YTO CTaHeT CJIEAYIOIIMM MPOXOJO0M BCEX
OPUHLUIIHAIBHBIX BOMPOCOB, TEM CaMbIM pa3felieHHe TPYIHOCTEeH o0ierdaer BOCHpPUSATHE
MaTepuaga, a pacHpeleleHHe BO BPEMEHHU CIOCOOCTBYET NIPOUYHOCTH IHPHOOpETaeMbIX
HaBBIKOB.

[Ipy oOydeHWHM pEHmIeHWIO TEeKCTOBBIX 3a7ady B 5—6 KjaccaX HMCHONB3YIOTCS
apupmeTnyeckue TMpUEMBI pelieHusl. TeKCTOBBIE 3a/Jaud, pellaeMble Mpu OTpPadOTKe
BBIYMCIUTENBHBIX HABBIKOB B 5—6 Kiaccax, pacCMaTpUBAIOTCS 33Jayd  CIEAYIOLIHX
BUJIOB: 33/1a4M Ha JIBM)KEHUE, HAa YaCTH, Ha MOKYIKH, HA padOTy M MPOU3BOAUTEIBHOCTD, Ha
NPOLEHTHl, Ha OTHOILIEHHS U mnponopuuu. Kpome Toro, oOyuaromuecs 3HAKOMSITCS C
npuémMamMu pelleHust 3a1ad nepedopoM BO3MOXKHBIX BapUaHTOB, ydarcs paboTaTb C
uHpOpManKel, IpeaCcTaBlIeHHOI B popMe TaOIHI] WM JUarpamM.

B pabGoueii mporpammMe  mpenycMOTpPEHO dhopMupoBanue MPOTENEBTUYECKUX
anredpanyecKuX TMpeAcTaBleHUN. bykBa Kak CHMBOJ HEKOTOPOTO YHCIa B 3aBUCUMOCTHU OT
MaTeMaTUYeCKOTO KOHTEKCTa BBOAMUTCS MOCTENEHHO. byKBeHHas CHUMBOJIMKA IIHPOKO
HCIIONIB3YETCS MPEeXKJIe BCEro AJs 3amucu OOIIMX YTBEPKICHUN U MpeoKeHuu, hopMyd,
B YAaCTHOCTH [UIsl BBIYHMCJICHHMS T€OMETPUUYECKMX BEJIMYMH, B KauyeCTBE «3aMECTHUTEIS»
qucia.

B kypce «Marematukn» 5—6 KJIaccOB NpPEJCTaBIE€HA HAIJsIiHAs T[EOMETpHs,
HalpaBlIeHHass Ha pa3BUTHE OOPa3sHOTO MBIIIICHUS, MPOCTPAHCTBEHHOIO BOOOpaXKeHus,
M300pa3UTENbHBIX YMEHUW. OTO BaXKHBIA OSTall B HU3YYEHHUH TE€OMETPUH, KOTOPBIH
OCYIIECTBISICTCS Ha HAIIATHO-TPAaKTUYECKOM YpPOBHE, OMUPAETCS HAa HarisgHO-OO0pa3HOe



MBIIUIEHHE 00yUaroImuxcs. bonbias posib OTBOJUTCS NPAKTUUYECKON AESITEIIBHOCTH, OIBITY,
SKCIIEPUMEHTY, MoJenupoBaHuto. OOydaromuecss 3HAKOMSTCS C€ TIEeOMETPUUECKUMU
¢urypamu Ha INIOCKOCTH M B MPOCTPAHCTBE, C UX MPOCTEHIINMU KOHOUTYpPALUSIMHU, yIaTCs
M300pakaTh MX HAa HEITMHOBAHHOW M KJeTyaToil Oymare, pacCMaTpHUBAaIOT MX IpPOCTeHIIne
cBorictBa. B mpomecce HM3ydeHMS HAarusAJHOM TI'€OMETPUM 3HAHMS, IOJIYYEHHBIE
00y4aroIMMKCS B Ha4YalbHOMN IIIKOJIE, CACTEMAaTU3UPYIOTCS U PaCLIUPSAIOTCS.

COJAEP)KAHUE YYEBHOI'O KYPCA

5 kJaacce

Hamypanvnovie uucna u nyiv

HatypanbHoe uucno. Psg watypanpabix uncen. Ywcno 0. M3o0pakeHue HaTypaibHBIX
YKCENl TOYKAaMHU Ha KOOPAUHATHOM (YMCIIOBOI) MPSMOIA.

ITo3unuonHass cucrtemMa cuucleHus. Pumckas HyMEpalus KaK IIPUMEpP HEMO3UIMOHHOM
CHUCTCMBI CUHCIICHUA. HGCHTI/I‘IHaH CUCTEMA CUHHUCIICHHA.

CpaBHeHHE HATypalbHBIX YHCEN, CPAaBHEHHE HATYypalbHBIX uucen ¢ HyléM. CrnocoObl
cpaBHeHHs. Okpy Crno)keHHe HaTypalbHBIX YHCEN; CBOMCTBO HYyJs IpPH CIOXKEHUHU.
Bberuntanne kak geicTBHe, OOpaTHOE CIIOKEHHIO. YMHOXKEHHE HATypalbHBIX YHCET,
CBOMCTBa HyJsl W €OUHULBI 0OpU YyMHOXKeHUHU. JleneHue Kak JelcTBHE, OOpaTHOE
YMHOXKEHNIO. KOMIOHEHTBI JAEHCTBUM, CBsSI3b MeXay HuUMH. IIpoBepka pesynbraTa
apudmMeTHuecKoro aecTBus. IlepeMecTHTENbHOE W COYETATENIbHOE CBOMCTBA (3aKOHBI)
CJIOKCHUSI M YMHOKEHHUSI, PACIIPEICIUTEIbHOE CBOMCTBO (3aKOH) YMHOKECHHSI.

Hcnonb3oBanue OyKB JUisi 0003HaUEHUs HEM3BECTHOTO KOMIIOHEHTA U 3alllCH CBOICTB
apu(pMeTHYeCKUX JIeHCTBUI.

JlenuTenu M KpaTHBIE YHCIA, Pa3lioKeHWE HAa MHOXKHUTENH. [IpocThie U COCTaBHBIE YHCIIA.
[Tpusnaku nenumocTH Ha 2, 5, 10, 3, 9. JleneHue ¢ 0CTaTKOM.

CreneHs C HAaTypaJbHBIM ITOKa3aTCJIEM. 3ammuch 4mcaa B BUJI€ CYMMBI paspsaaHbIX
cllara€MbIX.

HucinoBoe BbIpakeHHE. BpluncineHne 3HAaY€HHWM YHUCIOBBIX BBIPAKEHUMN; MOPSIOK
BBIIIOJIHEHUST JeHcTBUM. lcnonb30BaHME TNIPU BBIYHCIECHUSAX  MEPEMECTUTEIBHOIO U
COYETaTeIbHOTO  CBOWCTB (3aKOHOB) CIIOKEHHSI W yMHOXKCHHsI, PaCIpeIeTUuTeNIbHOTO
CBOMCTBAa YMHOKECHUS.

/poou

[IpencraBienne o0 IpoOM Kak CIOCOO€ 3aMMCH YacTH BelMWYHHBI. OOBIKHOBEHHBIC JPOOH.
[TpaBunbHBIE W HempaBWIbHBIE ApoOu. CwmemranHast OpoOb; TNpENCTaBICHHE CMEIIaHHOU
npoOu B BHJE HENPAaBUIBHOM ApoOM M BBIJIEIEHUE IENON YacTH YMCla U3 HENPaBUIHHOM
npobu. M3obpakenue apoOei TOUKaMH Ha YUCIOBOW mpsiMoii. OCHOBHOE CBOWMCTBO JApOOH.
Coxkpamenue npo6eit. [IpuBenenre npodu K HOBOMY 3HameHaTento. CpaBHEHHE APOOEH.

CrnoxeHre W BBIUMTaHUE IpoOei. YMHOKEHHE M JCJIeHHe ApoOei; B3aMMHO-OOpaTHBIC
npoou. HaxoxieHue 9acTH MeJIoro | IEeJIOTO IO €ro YacTH.



JecsaTruunas 3anuck npobeii. [Ipeacrapnenne necaTHaHON ApoOU B BUIe OOBIKHOBEHHOM.
N3o0parkenre AECATUYHBIX IpOOEH TOUYKaMH Ha YUCIOBOM mpsiMoi. CpaBHEHHUE JECITUYHBIX
IpoOei.

ApudMeTrndecKue eHCTBUS C IeCATUIHBIMUA 1p0o0ssmMu. OKpyrieHne AeCATUYHBIX TPOOCH.
Pewenue mexkcmoeguwix 3a0au

Pemrenre TeKCTOBBIX 3amad apu(METHUYECKUM CIIOCOOOM. PereHue nOrmdyeckux 3anad.
Pemienne 3amau mepeOOpoM BCceX BO3MOKHBIX BapUaHTOB. VCmoONb30BaHHWE MPHU pEIICHUU
3a7a4 TaOJIHI[ U CXEM.

Pemenue 3amaud, copaepKalux 3aBUCHUMOCTH, CBS3BIBAIOIIME BEJIUYUHBI. CKOPOCTH,
BpEMsi, PACCTOSIHHE; 1IeHa, KOJINYECTBO, CTOMMOCTb. EIMHUIBI U3MEpeHUs . MacChl, 00bEMa,
LIEHBI, PAaCCTOSHUSA, BPEMEHM, CKOpPOCTU. CBs3b MEXKAY €IMHUIIAMU HU3MEPEHUS KaKIOu
BCJINYHHEI.

Pemenne oCHOBHBIX 3a7a4 Ha JpoOH.
[IpencraBinenne TaHHBIX B BUJE TAOJIHII, CTOJIOYATHIX AUATPAMM.
Hacnaonaa ceomempus

Harnsigaeie mpepcTaBieHust o ¢urypax Ha IUIOCKOCTH: TOYKa, IpsiMasi, OTPE30K, IyY,
yroJ, JOMaHasi, MHOTOYTI'OJbHUK, OKPY>XHOCTb, Kpyr. ¥Yroia. IIpsmoin, ocTpeiii, Tynowu
U Pa3BEPHYTHIN YIJIBL.

JnuHa oOTpe3ka, METpPUYECKHE €IUHUIBl JUIUHBL. [[IuHa JOMaHOW, NEepUMETp
MHOTrOYTOJbHHKA. MI3MepeHrne u NOCTPOCHHUE YTIIOB C MOMOIIBIO TPAaHCTIOPTHUPA.

Harnsinuele  mpeacrtaBieHuss o Qurypax  Ha  IJIOCKOCTH:  MHOTOYTOJIbHHK;
NpSIMOYTOJIbHUK, KBaJpaT; TPEYyroJbHUK, O PaBEHCTBE QPUTYD.

N300paxkenue ¢uryp, B TOM 4yMcie Ha kineryaroil Oymare. IlocTpoenue koHpurypammit
U3 yacTed NpsIMOM, OKPY’KHOCTHM Ha HEJIMHOBAaHHOM M KierdaTod Oymare. Mcmonb3oBaHue
CBOMCTB CTOPOH U YTJIOB NPSIMOYTOJIbHUKA, KBaJpaTa.

[Tmomans NpsIMOYTOJIbHUKA U MHOTOYTOJBHUKOB, COCTABIEHHBIX U3 MPSIMOYTOJbHUKOB, B
TOM uyucie Guryp, u300pak€HHBIX Ha KjeT4aToW Oymare. EAMHUIIBI U3MepeHus TUIOMIaIu.

Harnsigabele  mpencTaBieHuss O — NMPOCTPAHCTBEHHBIX — (QUTypax:  NPSMOYTOJIbHBIN
napajuiesienumnes, KyO, MHOrorpaHHuku. M3oOpakeHue mNpOCTEUIINX MHOTOTPaHHUKOB.
Pa3zgéprku kyba u mapamtenenunena. Co3gaHue Moeaed MHOTOrpaHHMKOB (M3 Oymarw,
IPOBOJIOKH, IUTACTWIMHA U JIP.).

OO6BEM MPSIMOYTOJIBHOTO TMapayuienenumnena, Kyoa. Equauier usmepenus o0bEma.

6 KJacc
Hamypanvnwvie uucna

ApudMeTHIeCKHe ACHCTBUSI C MHOTO3HAYHBIMH HaTypalbHBIMH YHCIaMH. YHCIOBBIE
BBIpOKEHUS, TOPSAOK  JACHCTBHH, HWCHOJAb30BaHHE CKOOOK. Mcmons3oBanue 1mipu



BBIYHUCIICHUAX IEPEMECTUTCIBHOIO W COYCTATCIIBHOI'O CBOWCTB CJIOKCHHS H YMHOXKCHUA,
pacupeacIuTCIbHOIO CBOMCTBa YMHOKCHU . OKPYFJICHI/IC HaTypaJbHBIX YUCCIIL.

Jlenmurenn M KpaTHBIE YNCJA; HANOOJBINIHNI OOIIHI eJWTeNIb W HauMeHbIIee
ob1ee kpartHoe. JlermMocTh CyMMBI U Ipou3BeaeHus. JleseHmre ¢ 0OCTaTKOM.

poou

OObIKHOBEHHAasT JApOoOb, OCHOBHOE CBOMCTBO JpoOH, cokpaimieHue apodeit. CpaBHEHHE U
yIopsiiounuBanue 1pooei. Perenue 3a1a4 Ha HAXOXKICHUE YaCTH OT LIEJIOTO U IEJIOTr0 MO €Tro
yacTu. J[poOHOE YuCI0 KakK pe3yibTar AeneHus. llpeacTtaBieHue AecATUYHOW ApOOH B BUE
OOBIKHOBEHHOW JIpOOM M BO3MOYKHOCTH IIPEJCTABJICHHS OOBIKHOBEHHOW ApoOW B BHJIEC
necaTUIHOU. JlecaTuuHble ApoOM U MeTpHYecKas cuctema mep. ApudmMeTndecKrue AeHCTBUS
Y YUCIIOBBIC BBIPAKEHUS C OOBIKHOBEHHBIMHU U JIECSITUIHBIMU JIPOOSIMHU.

OtHouenue. /lenenue B JaHHOM OTHOIIEHUH. Macital, nponopuus. [Ipumenenue
IIPOIIOPLHM NP PELICHUM 3a]ad.

ITonstue MpoucCHTA. Briuucnenue IMpoucHTa OT BCIIMYMUHBI U BCIUMYHUHBI I10 eé IMPpOLCHTY.
BLIpa)KCHI/IC IOpouCHTOB  JCCATUYHBIMU I[p06${MI/I. Pemienne 3amau  Ha IPOLCHTHI.
BI)Ipa)KeHI/Ie OTHOLICHUS BCJIMYHH B IIPOLCHTAX.

Tlonoxncumenwvuvie u ompuyamenvrwvle yucna I1010)KUTENBHBIE U OTPULIATEIBHBIC YHUCIIA.
Ilenble uncia. Moaynp 4yncia, TeOMETpUIECKasi UHTEPIIPETALUS MOLYJISI YHCIIA.
N300paxeHue yncen Ha KOOpAUHATHOM npsAMoi. UucnoBble mpoMexxyTKu. CpaBHEHHE
yucen. ApupmeTndyeckue IeHCTBUS C MOJOKUTEIbHBIMU U OTPULIATEIbHBIMUA YHCIIAMH.

prIMOerHBHaH CHUCTECMa KOOpAWHAT Ha IJIIOCKOCTH. KOOpI[I/IHaTI)I TOYKH Ha IINIOCKOCTH,
abcuucca u opauHarta. [locTpoenue Touek U QUIyp Ha KOOPIAUHATHON INIOCKOCTH.

bykeennwvie evipasrcenusn

[Tpumenenue OyKB JUIsl 3alIUCH MaTeMaTHYECKUX BBIPAKCHUH M npeanoxkeHuid. CBoicTBa
apudmeTnyeckux AeicTBU. ByKBeHHBIE BBIpayKEHHSI U YMCJIOBBIE TOJACTAHOBKU. byKkBeHHbIE
pPaBEHCTBa, HAXOXJEHHUE HEU3BECTHOIO KOMMOHEHTa. PopMyibl; (OpMyIlbl NEepuMeTpa M
IUIOLIA/IM MIPSIMOYTOJIbHUKA, KBaJpaTa, 00bEMa mapauiesenunena u Kyoa.

Pewenue mexkcmoeuwix 3a0au

Pemrenne TeKCTOBBIX 3aj1au apudmMeTrnyeckuM crocobom. Pemienue noruueckux 3ajad.
Pemenne 3amau nmepebopoM BCeX BO3MOYKHBIX BAPHUAHTOB.

Pemenue 3amad, conepKallMX 3aBUCUMOCTH, CBS3bIBAIOLIUX BEJIIMYUHBI. CKOPOCTS,
BpeMsi, pacCTOsIHUE; 1[€Ha, KOJIMYECTBO, CTOMMOCTH; MPOU3BOJUTEIBLHOCTh, BpeMs, 00bEM
pa®oThl. EQUHMIBI M3MEpEHUs: MacChl, CTOMMOCTH; PACCTOSHUS, BPEMEHH, CKOPOCTH.
CBs13b M@Ky €AMHUILIAMU U3MEPEHUs KaXK/I0U BEIUYUHBI.

Pemienne 3amad, CBA3aHHBIX C OTHOILIEHUEM, MPONOPIUOHAIBHOCTBIO  BEJIUYHH,
MPOIEHTAMH; pellleHne OCHOBHBIX 33/1a4 Ha JIPOOU U MPOLIEHTHI.

OueHka M MpUKUIKA, OKpyTIeHHe pe3ynbrara. CocTaBieHre OYKBEHHBIX BBIPasKCHHMA

10 YCIIOBUIO 3aJla4H.

[IpencraBienne NaHHBIX C TMOMOIIBIO TaOuuIy W auarpamMm. CTonOdaThie aHArpaMMBbI:
YTEHUE U NMOCTpoeHue. UTeHHe KPyTroBbIX JUarpaMm.



Haznaonaa zeomempusn

Harnsigaele npencraBieHus o ¢GuUrypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE3OK, JIyd,
yroJi, IOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTONBHUK, TPEYTOJbHUK, OKPYKHOCTh, KPYT.

B3auMHOe pacnonokeHrne [JBYX HpsIMBIX Ha IUIOCKOCTH, IapajuleJbHbIE IPsMBIE,
NEPIEeHIUKYISIpHbIE NpsAMble. MI3MepeHne pacCTOSIHUI: MEXy ABYMs TOUYKaMM, OT TOYKH
JI0 IpsIMOM; IUIMHA MAapLIpyTa Ha KBaJpaTHOMW CETKeE.

W3mepeHrne U NOCTPOEHHE YIJOB C IMOMOUIBIO TpaHCIOPTHUpA. Buael TpeyronbHUKOB:
OCTPOYTOJIBHBIN, IPSIMOYTOJBHBINA, TYNOYTONbHBIN, paBHOOEAPEHHBbIH, PAaBHOCTOPOHHUM.
YUeTbIpEXYTONBHUK,  MPUMEPHI YeTBIPEXYTOIBHUKOB. [IpAMOYTOJIBHUK, KBaJIpaT:
HCIIOJb30BaHUE CBOMCTB CTOpPOH, YIJOB, JuaroHaiei. HM3o00pakeHne IeoMeTpHUUECKHX
¢uryp Ha HEIMHOBAaHHOW OyMare C WCIOJB30BAHHEM IUPKYJS, JMHEWKH, YTOJBHHKA,
Tpancnoptupa. [locTpoenus Ha kieryaToit Oymare.

[lepumerp MHOroyroipHuKa. IloHATHE TUIOmMATUM (UTYpBHI; CIUHUIBI HW3MEPEHUS
wiomaau. [Ipubnmxénnoe n3mepenue mwiomaayn Guryp, B TOM 4ucie Ha KBaJpaTHOM CeTKe.
[Tpubnu>xéHHOE M3MEpEeHHEe JIMHBI OKPY>KHOCTH, IIOMIaAN KpyTa.

CuMmmeTpus: LeHTpalbHas, OceBasi M 3epKaibHasi cumMmerpuu. [locTpoenue
CUMMETPUYHBIX QUTYD.

Harnsigaele mpencraBieHHss O MPOCTPAHCTBEHHBIX —(UTypax: mapajuielienurneln, Kyo,
npu3Ma, NUpaMHuAa, KOHYC, HUWIUHAp, Iap U cdepa. M300pakeHHe MNPOCTPaHCTBEHHBIX
¢uryp. Ilpumepsl pa3BEPTOK MHOTOTPaHHUKOB, LMIMHIApPa U KoHyca. CozmaHue Mojenei
NPOCTPAHCTBEHHBIX (GUryp (M3 Oymaru, MpOBOJIOKH, IUIACTHIIMHA U JIP.).

[Tousarue o0béMa; enuHUIIBI U3MepeHHsT 00bEMa. OOBEM MPSIMOYTOIHHOTO
napasuiefenumnesaa, Kyoa.

IHNPEIMETHBIE PE3YJIBTATbBI

IIpeaMeTHbIE pe3ybTAThI OCBOCHUS POrPaMMbl Y4e0HOI0 Kypca K KOHILY 00y4eHusl B
5 kJacce:

Yucna u eviyucienusn

e JloHumarp u MMpaBHUJILHO yrIOTpe6J'I$ITB TCPMUHBI, CBA3AHHBLIC C HATYPAJIbHBIMH
qucJiaMu, OOBIKHOBEHHBIMH U ACCATUYHBIMHA )IpO6$IMI/I.

L4 CpaBHI/IBaTB 1 ynopssao4uBaTh HaTYpPaJbHBIC YU CJIa, CPABHUBATH B HpOCTeI\/'IHII/IX
ClIydasax OOBIKHOBEHHEIC IIpOGI/I, JACCATHYHBIC I[pO6I/I.

e COOTHOCHTbH TOYKY Ha KOOPJHHATHOW (YMCIOBO¥) MPSIMOM C COOTBETCTBYOIIUM €
YHCIIOM W U300pa)kaTh HATypajdbHBIE YHCIA TOYKAMH Ha KOOPIWHATHOMN
(uncnoBoit) MpMOii.

¢ BrimonusaTs apugmeTnyecKkre A1elCTBUS C HaTypaJbHBIMU YHCIaMH, C
OOBIKHOBEHHBIMH JIPOOSIMU B IPOCTEHIINX ClIydasX.

e BBINOIHATE NIPOBEPKY, NPUKUAKY PE3YyJIbTaTa BBIYUCICHUM.



e OkpyriasiTh HaTypajdbHbIC YHCIA.
Pewenue mexcmosuwvix 3a0au

e Pemarh TeKCTOBEIC 3aJa4u apI/I(l)MCTI/ILIeCKI/IM cnoco0oOM U ¢ IIOMOIIBIO
OPraHM30BaHHOTI'O KOHCYHOI'O Hepe60pa BCCX BO3MOKHBIX BAPHUAHTOB.

e PemaTh 3a7auu, coaepsKalive 3aBUCUMOCTHU, CBSI3BIBAIOIINE BEIUYMUHBI. CKOPOCTD,
BpeMsI, PACCTOSIHUE; 11€Ha, KOJIMYECTBO, CTOUMOCTb.

e lcnonn30BaTh KpaTKUC 3allucCu, CXCMBbI, Ta6J'II/IL[BI, 0003HaUYEeHUS IIpu pelICHUU 3aJ4ay.

e [lonp30BaThCS OCHOBHBIMU CAMHUIAMH1 U3MECPCHUS. IICHbI, MACChl, PACCTOSHUA,
BpPEMECHHU, CKOPOCTH, BbIpA>XKaTh OJHU CIUHUIbI BEIUYUHBI Y€PE3 APYyTHEC.

e |I3BIeKaTh, AHAJIM3HUPOBATh, OLICHHUBATDH I/IH(I)OpMaI_II/IIO, IMpCACTAaBJICHHYIO B
Ta6n1/1ue, Ha cTOJOYaTOMN AuarpaMme, HHTCPHPECTUPOBATL MPEACTABICHHBIC TAHHBIC,
HCIIOJIB30BATh JAHHBIC IMPH PCUICHUHU 3a1a4.

Haznaonaa zeomempusn

e [losb30BaThCS TEOMETPUUECKUMHU MOHATUAMHU. TOUYKA, IIpsAMasi, OTPE30K, JIyd, yro,
MHOTOYTI'OJIbHUK, OKPY>KHOCTB, KPYT.

e [IpuBOauTH NpUMEpPHI 0OBEKTOB OKPYIKAIOIIETO MUPaA, UMEIOIINX (OPMY H3YUEHHBIX
reoMeTpudecKux Guryp.

e llcnons30BaTh TEPMHUHOJOTHIO, CBSI3aHHYIO C yIJIaMUA. BEPIIMHA CTOPOHA; C
MHOTOYTOJIBHUKAMU: YIOJ, BEpIIMHA, CTOPOHA, [MArOHallb; C OKPYKHOCTBIO:
paguyc, 1uameTp, LeHTp.

e l300paxaTh M3y4eHHbIE T€OMETPUUECKHE (PUTYpHI Ha HEIMHOBAaHHOM M KIETYaTON
Oymare ¢ IOMOIIBIO LHUPKYJISI U JTUHEHKHU.

L4 HaXO)II/ITB JJIUHBI OTPE3KOB HEIMOCPEACTBECHHBIM HU3MCEPCHHUEM C IMOMOIIBIO HHHCﬁKH,
CTPOUTH OTPE3KU SaﬂaHHOﬁ JJIMHBI, CTPOUTH OKPY>KHOCTh 3aJaHHOTO pajauyca.

e lcnonwr30BaTh CBOMCTBA CTOPOH U YTJIOB IIPAMOYTOJIbHUKA, KBaJApaTa JJIisd UX
MMOCTPOCHU A, BBIYUCIICHUA IJIOMIaAn U IIEpUMETpa.

e Bpruncndarh mepuMeTp M IUIOHIaAb  KBajapaTa, MpSAMOYTOJbHUKaA, (uryp,
COCTaBJICHHBIX W3 MPSIMOYTOJbHUKOB, B TOM 4Hcie (Uryp, HM300paKEHHBIX Ha
KJeT4yaTol Oymare.

e [lonp3oBaThCs OCHOBHBIMHU MCTPUYCCKUMU CANHULIaMU HU3MCPCHUA  IJIMHBI,
IUIOMIAAM, BBIpA>XKaTh OJTHH €IMHHUIIBI BEIMYUHBI YEPE3 JpYyTHE.

e Pacrno3HaBaTh nmapajienenunes], Kyo, UCIOIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, pedpo
IpaHb, U3MEPEHUsI; HAXOIUTh U3MEPEHUs Napaiesenuneaa, Kyoa.

e Brruucnare 006EM Ky0a, mapauieNenurnena mo 3aJaHHbIM U3MEPEHUSIM, TTOJIb30BaThCS
eIMHUIIAMH U3MEPEHUST 00BbEMA.

e Pemats HeCcI0KHBIE 3aga4i Ha UBMEPCHUEC ITrCOMCTPUUCCKUX BCIWYUH B



MPAaKTUYCCKUX CUTYyalluAX.

IIpeaMeTHBbIe pe3yabTaThl 0CBOEHHMS NMPOrPaMMbl Y4eOHOI0 Kypca K
KOHIY 00y4eHus B 6 kJ1acce:

Yucna u eévluucienHus

e 3HaTh ¥ IOHUMATh TEPMHUHBI, CBSI3aHHBIEC C PA3IMYHBIMH BHIAMHU YHCEIl H CIOCO0aMHU
WX 3aIHUCH, IEPEXOIUTH (€CIIM 3TO BO3MOYKHO) OT OJHON (DOPMBI 3aIIUCH YUCIa K

JIpyrou.

° CpaBHI/IBaTB " ynopsaao4mBaThb LCJIbIC YUCIIA, OOBIKHOBEHHBIE U JCCATUYHBIC ,Z[pO6I/I,
CpaBHUBATB YHUCJIa OAHOT'O U PA3HbBIX 3HAKOB.

BBIHOJ'IHHTL, CO4YCTast YCTHBIC U ITMCbMCHHBIC HpI/IéMBI, apI/I(bMeTI/I‘IeCKI/IC ﬂeﬁCTBHH C
HaTypaJlbHBIMHU U LOCJIBIMU YU CJIAMU, OOBIKHOBEHHBIMU U JACCATUYHBIMU I[pO6$IMI/I,
MOJIOKUTCIIbHBIMUA W OTPHULATCIIbHBIMU YU CJIAMU.

e BpIyuciATh 3HAYEHUS YUCIOBBIX BBIPAYKCHUMN, BBINOIHATH IPUKUAKY U OLICHKY
pe3ysibTaTa BEIYMCIICHUH; BBIOIHATh NPEOOPa30BaHUs YUCIOBBIX BBIPAXKEHUN Ha
OCHOBE CBOWCTB apu()METUUYECKUX JIeHCTBUH.

e COOTHOCHUTH TOUKY Ha KOOPJIMHATHOW MPSIMOM C COOTBETCTBYIOILIHUM €l YHCIOM U
n300paXkaTh YMCIa TOYKAMH HAa KOOPJIUHATHOW MPSAMOMN, HAXOJAUTh MOAYJb YHCIIA.

e COOTHOCUTH TOYKH B HpﬂMOYFOJ'II:HOfI CHUCTCMC KOOpAWHAT C KOOpAWMHATAMUA 3TOMH
TOYKH.

L4 OprFHHTL OeiabIC YKUCiia U JCCATHYHBIC I[pO6I/I, HaXOIUThb HpI/I6J'II/I)I(CHI/I$I YUCCII.
Yucnoevle u 6yK6€HHble GbIPANCECHUA

e [lonumaTh 1 ynoTpeOasiTh TEPMUHBI, CBSI3aHHBIE C 3aMUCHIO CTENEHU YU CIA,
HAXOJIUTh KBA/IpaT U KyO YHCJa, BBIYUCIATH 3HAUCHUS] YUCIOBBIX BBIPAKCHUH,
COJZIepIKAIUX CTEIECHHU.

e Jlonp30BaThCH INpU3HaAKaMUu JCJIUMOCTH, PACKIAAbIBATH HATYPaAJbHBIC YHCJId HaA
MMPOCTHIC MHOKHUTECIIH.

¢ Jlonb3oBarbCst MacITabOM, COCTaBIISITh MPOTIOPIIMU U OTHOIIEHUS.

e Hcnonws3oBaTh OYKBBI It 0003HAYEHUS YUCEN IIPH 3aITUCH MaTEeMaTHYEeCKUX
BBIPA)KEHUM, COCTABISATh OYKBEHHBIC BBIPAXKEHUS M POPMYIIbI, HAXOAUTh 3HAUCHUS
OYKBEHHBIX BBIPAKCHUH, OCYIIECTBIISII HEOOXOANUMBIE MOJICTAHOBKH U
npeoOpa3oBaHUs.

e Haxonute HEW3BECTHBIA KOMIIOHEHT PaBEHCTBA.

Pewenue mexcmoenoix 3zaoau



Pemmratr MHOTOIIIAroBLIE TEKCTOBLIC 3aJa4un apI/I(bMCTI/I'-ICCKI/IM cnocoOoM.

Pemiate 3a/lavuu, CBA3aHHBIC C OTHOLICHHUEM, MMPOMNOPIHUOHAIBHOCTBIO BCIWYNH,
IIpOLUCHTaMM, p€lIaTbh TP OCHOBHBIC 3aJa4M Ha ,IIpO6I/I " OPOLCHTHI.

Pemarp 3agauu, copeprkaiiyue 3aBUCUMOCTH, CBS3BIBAIOIINE BEIMYUHBI. CKOPOCTH,
BpeMsl, PaCCTOSIHUE, 1IeHa, KOJIUYECTBO, CTOUMOCTD; MPOU3BOJUTEIBHOCTh, BpEMS,
00BEMa pabOTHI, UCTIONB3YST APUPMETHUECKHUE NEUCTBUS, OIEHKY, MPHUKHUIKY;
MOJIb30BATHCS SIMHUIIAMU U3MEPEHUS] COOTBETCTBYIOIIUX BEIUYHH.

CocraBisiTh 6yKB€HHbI€ BBIPpAKCHUA 110 YCJIOBHUIO 3a1a4U.

W3Bnekars MHPOPMALIHIO, IPEACTABICHHYIO B TAOIWIIaX, HA JTUHEHHO, cTOI04YaTOM
WM KPYTOBOM AMarpaMmax, MHTEpIPeTUPOBATh IPECTABIECHHBIE 1aHHBIE,
HCIIOJIb30BaTh JaHHbIE TP PEILIEHUH 3a/1a4.

[IpencraBnsaTe MHGOPMAIIMIO C TTOMOIIBIO TAOIHII, JIMHEHHOW M CTOJIOYATOM
JTarpaMm.

Haznaonaa zeomempusn

[IpuBOIUTH IPpUMEPHI 0OBEKTOB OKPY>KAIOIIETO MUPA, UMEIOIIUX (HOPMY U3yUEHHBIX
TeOMETPUYECKHUX TUIOCKUX M MPOCTPAHCTBEHHBIX (DUTYP, IPUMEPHI PaBHBIX H
CHUMMETPUYHBIX QUTYD.

N306pakaTh C MOMOULIBIO IUPKYJIS, TUHEHKH, TPAaHCIIOPTUPA HA HETMHOBAHHOMN U
KJIeT4aTol OyMare U3ydeHHbIe IIIOCKHE TeOMeTpuUYecKre GUTyphl U KOHPUTypaLuH,
CHUMMETpUYHBIE (PUTYPHI.

[lonp30BaTbCsl TEOMETPUUYECKUMHU TMOHATUSIMH. paBEHCTBO (QUTYp, CHUMMETpHS,;
HCIOJIb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C CUMMETPHUEN. OCb CUMMETPHHM, LIEHTP
CHUMMETpPHUH.

HaxonuTe BeIMYUHBI YIVIOB HM3MEPEHUEM C IIOMOIIBID TPAHCIOPTHUPA, CTPOUTH
yIVIbl 33aJaHHOW BEJIMYUHBI, IIOJIb30BATHCS IIPU PELICHUU 3aJad IpagyCHOU Mepou
YIJIOB; PACIO3HABaTh HA YEPTEXKaX OCTPBIN, NPAMOM, pa3BEPHYTHIA U TYIOMN YTIIBI.

Brrancasats JJINHY HOMaHOﬁ, NEPUMETP MHOTI'OYTOJIbHUKA, IMOJb30BAThHCA CIUMHUIaMH
U3MCPCHUSA JINHBI, BbIpaXaTb OJHU €AWHUIIBI U3MCPCHUSA IJIWHBI YCPE3 APYTruc.

Haxonuths, ucnons3yss 4YepTEXHbIE HHCTPYMEHTBI, PACCTOSHUSA. MEXIY ABYMsS
TOYKAaMHU, OT TOYKHU 0 IPSIMOM, JUIMHY IIYTH Ha KBaJpaTHOM CETKE.

Boeruucasate miomanbs (GUryp, COCTaBICHHBIX M3 NMPSMOYTOJIbHUKOB, HCIOJIB30BaTh
pa3ObueHne Ha MNPAMOYTOJIbHUKH, Ha paBHbIe (UIYypbl, JOOCTpaMBaHUE JIO
MPSIMOYTOJIbHUKA; TOJb30BaThCSl OCHOBHBIMU €AMHHUI[AMH HW3MEPEHHs IUIOLIAaH,;
BBIPAYKAaTh OJHM €AMHULIBI U3MEPEHHUS IUIOLIAAN Yepe3 ApyTHe.

Pacrio3naBath Ha MOIENsAX W H300pAKEHUSIX NHUPAMHAY, KOHYC, ITWIHUHJIP,
WCTIONIb30BaTh TEPMHUHOJIOTHIO. BEpIIHWHA, peOdpo, IpaHb, OCHOBAHHE, Pa3BEPTKA.

N300pakaTh Ha KiIeT4aTOW Oymare NpsiIMOYTOJIbHBIM Hapaijienenunen.

Boruucasate 00bEM  MPSMOYTOJNBHOTO — Mapajulelenurnena, Ky0a, MOIb30BaThCs



OCHOBHBIMH E€JMHUIIAMU H3MEpPEeHHsT 00bEMA; BBIPAYKATH OJHH CIUHHIIBI U3MEPEHUS

00bEMa uepes Jpyrue.

PenraTte HECIOKHEIE 3aaa41 Ha HAXOXKXJICHHUEC I’COMETPHUYCCKHUX BCINYUH B

MPaKTUYCCKUX CUTYyallUAX.

TEMATUYECKOE INIAHUPOBAHUE YYEBHOI'O KYPCA

5 kaace (170 4)
Ha3Banue DJIeKTPOHHbIE
pasiena OcHoBHOE OcHOBHBIC BHABI (undposbie)
cojiepKaHue AeSITeJIbHOCTH 00y4Yarommxcst
(TeMbI) P y 00pa3oBaTeJbH
Kypca (4ucjio

4acos) ble pecypchl
HarypaabHble Jecarnunast cucrema Yurars, sammceiBare, | buOnmoreka [JOK
yucaa. CUHCIICHUs. Psin CpaBHHUBATDH HaTypanbHbie | https://m.edsoo.ru/7
JeiicTBusiC HaTypPaJIbHBIX YHCEI. 4qHUCIa; npeajiaraTthb U | f4131ce
HATYPAJIbHBIMHU HarypansHblii psaa. o0CyKIaTh CrocoobI
yucaaMu YucnoO. YIOPSIAOYUBAHUS YHUCE.
(43u4) HartypanbHbie uyucia HN300pakaTh KOOPAUHATHYIO

Ha KOOPpAUHATHOH
npsmoi. CpaBHeHHeE,
OKpyTJICHUE
HaTypaJIbHBIX YHCEI.

Apudmerndeckue
JIEUCTBUS C
HATypaJIbHbIMU
gucjamu. CBolicTBa
HYJISI IPU CJIOKEHUHU U
YMHO>KE€HUH,
CBOMCTBA € IMHUIIBI
OpU YMHOXKCHUH.
IlepemecTurensHoe u
coYeTaTeJIbHOS
CBOMCTBA CJIOKCHUS U
YMHO>KCHUS,
pacopenenuTenbHOe
CBOMCTBO YMHOYEHMUSI.

Jlenurenu u KpaTHbIE
4qucia, pa3ioKeHue
quciia Ha
MHOXHUTEnu. Jleneane
c octatkoM. I[IpocTthie
M COCTaBHBIC YHUCIIA.
Ilpusznaku
JICJIMMOCTH Ha 2, 5,

npsAMyr, oOTMe4aThb 4YHCJia
TOYKaMHU Ha KOOPAUHATHOM

OpsIMOMH, HAXOAUTH
KOOPJIMHATHI TOYKHU.
Hccaenosartsn CBOMCTBA
HATypaJIbHOTO psiaa, ynucen 0 u
1 npu CIIOKSHHUU u
YMHOYKEHUH.

Hcnonb3zoBarth NPaBHJIO
OKPYTJICHUS HaTypaTbHBIX
YHCEeIl.

BoinosHaAT, apugmMeTHUecKUe
JefiCTBUSI C  HaTypaJIbHBIMU
4HCIIaMHU, BBIYUCIATH
3HAYEHUSI YHCIIOBBIX
BBIpAXXEHUN CO CKOOKamMHu |
6e3 cKOOOK.

3anuceIBaTh NPOU3BEACHUE B
BUJIE CTEIIEHH, 4YUTATH
CTECIICHH, HCIO0JIb30BaTh
TEPMHUHOJIOTHIO (OCHOBaHHE,
ToKa3aTelb), BBIYHNCJIATH
3HAYEHMS CTCIICHEM.
BbINOJIHATE NPUKUAKY U
OLCHKY 3HAaYe€HUM YHCIOBBIX
BBIDQKCHUM, MNpepjaratb H
NPUMEHATH NpUéMBbI



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

10, 3, 9.

CrenieHsb C
HATypaJIbHbIM
IOoKa3aTejeM.
YuciaoBbeie
BBIPAXKCHUS;
MOPSIIOK NEUCTBUM.

Peirenue TeKCTOBBIX
3ajia4d Ha Bce
apudMeTUIeCKue
JOEUCTBUSI, HA
JOBUKEHUE U
MOKYIIKHA

NMPOBEPKH BBIYNCICHUM.

HUcnoab3oBath npu
BBIYHCJIEHHSIX

MePEMECTUTEIIHLHOE "
codeTaTeIbHOC CBOMCTBA

CIIOKEHUSI U  YMHOXKEHHUS,
pacrnpenenuTenbHOEe CBOHCTBO
YMHOXCHUS;, (pOPMYJIUPOBATH

" NPUMEHSATH npaBuJia
npeoopa3oBaHus YHCIIOBBIX
BBIPAXKEHUU Ha OCHOBE
CBOWCTB apuPMETHICCKUX
JICUCTBUM.

HccaenoBarnb YHCJIOBBIE

3aKOHOMEPHOCTH, BBIABHIaTh
U O000CHOBBIBATH  I'MIIOTE3bl,
¢opmyupoBars 00001eHUST U
BBIBOJABI 110  pe3yJbTaTaM
IIPOBEAEHHOIO MCCJIENOBaHUS.

PopMyJIMPOBATH
onpeJeieHUs1  JeJuTeNnsd U
KpaTHOTO, Ha3bIBaTh

JIEeUTEIN M KpaTHbIE YHCIIA;
pacno3HaBaTb IPOCTbIE U

COCTaBHBIE 4HCa;
¢opmyiupoBaTh u
NPUMEHSTh NPU3HAKHU
nenmumoctu Ha 2, 3, 5, 9, 10;
NMPUMEHSTH aJropuT™M
Ppas3ioKEeHUs Yuciia Ha MPOCThIE
MHOYHUTEIH; HAXOIUThH

OCTaTKH oT JACIICHUA u
HCIIOJIHOEC YaCTHOC.

Pacnmo3HaBaThb WCTHUHHBIC H
JIOKHBIC BbICKa3bIBaAHUS o

HaTypaJIbHBIX qHucaax,
NPUBOJAUTHL NPHUMePbI U
KOHTPHPUMEDHI, CTPOUTH

BbICKA3bIBAHUSI W OTPHUIIAHUSI
BBICKA3LIBAHUM O CBOMCTBaX
HaTypaJlbHbBIX YHCEII.
KoucTpyupoBath
MaTeMaTH4YeCKUue MNpeasioKeHus
C TIOMOIIBIO  CBSI30K  «H»,
«UJIN», «ECIHHU..., TO...».
Pemrate, TEKCTOBBIE 3ajadyud
apu(METHYECKUM  CIIOCOOOM,
HCI0JIL30BAThH 3aBHCHMOCTH

MEXKTY BEJIMIHMHAMH
(ckopocCTh, BpeMs,
paccrosiHue; 1eHa,
KOJIMYECTBO, CTOUMOCTh H
Ip.): aHAJM3NPOBATH u

OCMBICJIMBATL TEKCT 3aJauH,
nepedopMyIHpoOBaTh YCIOBHE,




H3BJIEKATH HEOOXOUMEIE
JaHHEIC, YCTAHABJIMBATH
3aBHUCHUMOCTHU MEXKITY
BCJIMYHHA- MU, CTPOUTH
JIOTUYECKYFO LEIIOYKY
paccyXJICHUM.

MopaeaupoBarhb X0/,

peumeHus 3aj1adyu ¢ IIOMOUIBIO
pUCYHKA, CXEeMBI, TaOJIHIIHI.
ITpuBoaurs, pa3oupars,
OLICHMBATH pa3iuyHbIe
pellieHusi, 3alucyu pPelIeHUM
TEeKCTOBBIX 3a/ad.

Kputunueckn OLIEeHUBATH
MOJIyYeHHBIN pe3yiabTar,
OCyUIeCTBJISATH

CaMOKOHTPOJIb, MpOBEPSIS
OTBET Ha COOTBETCTBHUE

YCIOBHIO, HAXOAUTh OIINOKH.
Pemiatp 3a1auu ¢ MOMOIIBIO
rnepedbopa BCEX BO3MOXKHBIX
BapHaHTOB.

3HAaKOMHUTBCH € HCTOpHeH
pa3BuTHsl apuPMETUKU

Harasaauas
reoMeTpus.
JluHum Ha
IJIOCKOCTH
(12 a)

Touka, npsimMas,
OTPE30K, ayd.
Jlomanas.

N3mepenue  InHBI
OTpe3Ka,
MEeTpHUUYECKHe
€AUHULBl H3MEPEHUs
JUHBL.  OKpPY’>KHOCTH

U KpYT.
IlpakTuueckas padota
«ITocTpoenue y3opa
U3 OKPY>XKHOCTEN».

Yromn. IIpsimoii,
OCTpBIH, TyIou u
pa3BEPHYTHIN  yTJIBL.
N3mepeHue yrios.

IIpakTnueckas padora
«ITocTpoenue yrioB»

Pacno3naBarh Ha yeprexax,
pUCYHKax, OMUCHIBATD,
HCITOJIB3YSI TSPMHUHOJIOTHIO, U
H300pakaTh C MTOMOMIBIO
4epTEKHBIX HHCTPYMEHTOB!
TOYKY, IPSIMYIO, OTPE30K, Ty,
yYTOJI, JIOMaHylo,
OKPY>XHOCTb.

Pacno3naBatrb, NpUBOAUTH
npuMepbl 00bEKTOB PealbHOTO
MHpa, UMEIOINX GopMy
W3YYEeHHBIX (PUTYDP, OLIEHUBATH
UX JIMHEWHbIE pa3Mepsl.
Hcnonb3oBarh JIMHENKY U
TPaHCIIOPTHUP KaK
WHCTPYMEHTBI JJIsT
IIOCTPOCHUA U USMCPCHUSA !
M3MePATH JUTUHY OTpPe3Ka,
BEJIMYMHY yTJ1a; CTPOUTH
OTPE30K 3aJITaHHOW NJIUHBI,
yroJ, 3aJlaHHOW BEJIMYUHBI;
OTKJIAIBIBATH [TUPKYJIEM
paBHBIE OTPE3KH, CTPOUTH
OKPY>KHOCTB 3aJITAaHHOTO
panuyca.A3o00paxars
KOH(UTypauuu
TeOMETPUICCKUX DUTYDP U3
OTPE3KOB, OKPY>KHOCTEM, HUX
yacTeil Ha HEJIMHOBAHHOWU U
KJeT4aToi Oymare;
npeaJarathb, ONUChHIBaTh U
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0o0Ccy}KIaTh Croco0bI,
AJrOpPMTMBbI IOCTPOCHUSL.
Pacno3naBaTth n n300paxarsb
Ha HEJIMHOBAHHOM U KJIE€TYAaTOU
Oymare npsiMOi, OCTPBIH,
Tynoi, pa3BEPHYTHIN yIIbI;
CpaBHUBATH YTJIbI.
BbI4ucaATH NJIUMHBI OTPE3KOB,
JIOMaHBIX.

IToHMMAaTBL M HCHOJIB30BATH
MPHU pelieHnH 3a1a9
3aBUCUMOCTH MEXIY
€AUHUIIAMH METPUYECKOHU
CUCTEMBI Mep; 3HAKOMHUTBCSH C
HEMETPUUYECKUMHU CUCTEMAMU
MEp; BbIpaxKaTh JJIUHY B
Ppa3IUYHBIX €IUHULIAX
n3zmepenus. UccaenoBats
(urypsr u koHbHUTYpaTUH,
HCTIOJIB3YSl IU(POBBIE PECYpPChI

OO0bIKHOBEHHBIE
apoou
(48 u)

Jpo6s. IlpaBunbHBIC
nu HCIIPAaBUJIBHLIC
Ipoow. OcHOBHOE
CBOMCTBO Ipo0owu.
CpaBHeHHue apoOeii.

Crnoxenue "
BBIUHUTAHUE
OOBIKHOBEHHBIX
napob6eii. CwmermmanHas
IpoOb. YMHOXXEHHE H

JIeJICHHEe
OOBIKHOBEHHBIX
npoo6eii;
B3aMHOOOpAaTHBIC
IpoOwu.

Penienue TEKCTOBBIX
3a7a4, COJIepIKAIINUX
poowu. OcCHOBHBIC

33724y Ha JIPOOH.

Ilpumenenne  OyKB

151 3armcu
MaTeMaTUYECKUX
BBIPAXXECHUU 1
MpEeIIOKEHUN

MoaesaupoBarb B
rpadpuueckoii, TIPEeIMETHOU
dopwme, c TTOMOTIIBFO
KOMITbIOTEpa  TIOHATHS U
CBOICTRBA, CBSI3aHHBIE C
OOBIKHOBEHHOUW APOOBIO.
Yurarb " 3aNHUCLIBATD,
CpaBHUBATH OOBIKHOBEHHBIC
Ipoow, npenjiarathb,
000CHOBBIBATHL M 00CY:KIATh
CIoCco0bI YHOPSIOYUBAHUS
pooeit.

HN3o006pakaTh OOBIKHOBEHHBIC
npobu TOYKaAMH Ha
KOOpAWUHATHOM MPSIMOM;
HCMO0JIb30BaTh
KOOPJAWHATHYIO MPSIMYIO JJIs
CpaBHEHUsI JpoOeii.
DopMyaIHpOBaTh, 3aMUCHIBATH
¢ noMompbl0 OyYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOU
poowu; HCIO0Jb30BAThH
OCHOBHOE CBOWMCTBO JpoOH IJIs
COKpallleHusT Jpo0el u mpu-
BEJIEHHUs JApoOW K HOBOMY
3HaMEHAaTEeJIo.
IlIpeacTaBiasiTb CMEUIAHHYIO
IpoOb B BUJE HEIPaBHJILHOU
W BBIACNIATH LEIyI YacTh
gyuciaa M3 HENPaBWIBHOU
apobu.

BoinosHsaTs apudmernyeckue
JeiicTBUA C OOBIKHOBEHHBIMHU
Ipoosmu; NPUMEHATH
CBOlicCTBa apuPMETHICCKUX
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neicTBui JJIST

panuoHaIu3auu

BBIYMCJIEHUM.

BbINOJHATL NPUKUAKY U
OLIEHKY pe3yabTaTta
BBIUMCIICHUH; MNpeajiararb M
NPUMEHATH NpUEMBbI

NMPOBEPKH BHIYUCICHUMN.
IIpoBoauThH MccJie10BaHus
CBOMCTB apobei, onupasich Ha
9UCJIOBBIE DKCOEPUMEHTHI (B
TOM 4YHCJIE€ C IIOMOIIBIO
KOMOBIOTEPA).
Pacno3naBaThb UCTUHHBIE U
JIOYKHBIE BHICKA3bIBAHUS O
JpOoOSX, MPUBOAUTH
NPUMeEPbI U KOHTPIIPUMEDPHI,
CTPOMTH BBICKA3BIBAHUA U
OTpHIIAaHUS BBICKa3bIBAHUIA.
PemiaTe TEKCTOBBIC 3ajlayH,
cojieprKaIue IpoOHBIE
NaHHBIE, W  3aJa4yd  Ha
HaXO0XXJICHHUE YaCTH IeJIOr0 U
IeJIOro  [o  ero  4YacTu;
BBISIBJIATL HMX CXOACTBA M
pa3anymus.

MoaeaupoBaThb Xxon
pemeHus 3a1adu ¢ ITOMOUIBIO
pUCyHKa, CXEMbl, TaOJIMIIBI.
IIpuBoauTs, pa3oupars,
OLlCHUBAThH pa3nuyHbIe
peuieHus, 3anucu peleHui
TEKCTOBBIX 3aJ1a4.

Kputuuecku OLlEHUBATL
TTOJTyYE€HHBIN pe3yJibTar,
OCYIIECTBIATh

CaMOKOHTPOIJTb, pOBEPsIst
OTBET Ha COOTBETCTBHUE
YCIIOBHIO, HAXO/IHUTH
OIINOKH.

3HaKOMUTBCSI € HUCTOpHUeH
pa3BuTHsl apuPMETUKU

Haraaauas
reoMeTpus.
MHOroyroibHuK
u(10 u)

MHOroyrojibHHUKH.
YHeTbIpEXYTrOJIbHUK,
PsIMOYTOJIbHUK,
KBaJpar.

IMpakTrueckas padora
«ITocTpoeHue
OpSIMOYTOJIBHUKA  C
3aJaHHBIMH
CTOpOHaAMH Ha
HEJIUHOBAaHHOU
Oymare».

TpeyrojabHUK.

OnuceiBaTh, HCIO0b3YyS
TEePMHHOJIOTHIO, H300paxaTh C
MMOMOIIBIO 4epTEKHBIX

HUHCTPYMEHTOB U OT PYKH,
MOJZeIUpoBaTh M3 Oymaru

MHOTOYTOJILHUKH.
IIpuBoauTh npuMepbI
00BEKTOB peajbHOI'0  MHpa,
HMEIOIINX bopmy
MHOT'OyTOJIbHHUKA,

OpsSAMOYTOJIbHUKA, KBaJapara,
TPEYroJIbHUKA, OIIEHUBATH UX
JIMHCHHBIC pa3Mepsbl.
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ITnomane 1 nepumeTp
OpsIMOYTOJIBHUKA U
MHOTOYT'OJIbHUKOB,
COCTaBJICHHBIX U3
OpsIMOYTOJIBHUKOB,
€IMHULBI U3MEPEHUS
moanu. [lepumerp
MHOT'OYTOJIbHUKA

Bpruuciasarhb: epuUMeTp
TpPEyroJbHHKA,
NPsSIMOYTOJIbHUKA,
MHOTOYTOJBHHUKA; TLIONIAJh
OpPSIMOYTOJILHUKA, KBajipaTa.
HN3o0pakaTh
OCTPOYTOJIbHBIC,
MPSIMOYTOJIbHBIC u
TYIOYTOJIbHBIC
TPEYTOJIbHUKH.

CTpouTh Ha HCEJIWHOBAHHOU
W KJIeT4aTol Oymare KBajpar

u OpSIMOYTOJIBHUK c
3aJlaHHBIMU JJIMHAMHA CTOPOH.
HccaenoBatn cBOlicTBa
OpsIMOYTOJbHUKA, KBajpara
IyTEM 3KCIIEpUMEHTA,
HaOIIOICHUS, U3MEPCHUS,
MOJEJINPOBAHUS;
CpaBHUBATH CBOliCTBa
KBajJapara u
OpsIMOYTOJIBHUKA.
KouncrpyupoBath
MaTeMaTH4YeCKue NpeAI0KeHUs
c MTOMOTITBIO CBSI30K
«HEKOTOPHIN», «1H00011.

Pacno3HaBaTrh WCTUHHBIE U
JIOKHBIC BBICKA3bIBAHUSI o
MHOFOyFOHBHI/IKaX,
NPUBOJIUTH TNPHUMEPbI U
KOHTPIIPUMEPHI.
HccaenoBath 3aBHCHMOCTH
TUTOMIA]IM KBajpaTa OT JJTHHBI
€r0 CTOPOHHI.

Hcnouab3oBaTh cBoOlicTBa
KBaJpaTHOM CeTKHU et
MIOCTPOEHUS uryp;

pa3douBaTh TIPAMOYTOJIBHUK
Ha KBaApaTbl, TPECYTOJIbHUKH,
cocTaBJsATh  QUIYpHl U3

KBaJIpaToOB u
MPSIMOYTOJIbHUKOB "
HaxXOIUTh nx JI0Maab,
pa3OuBath urypsr Ha
OPSIMOYTOJILHUKH "

KBagpaTrbl M HaAXOIHUTb HX
IIomaiab.

Bbipaxarthb BEJIUYUHY
TUTOTIIATA B pa3IUYHBIX
eIUHUIIAX U3MEpEHUS

METPUYCCKOM CHUCTEMBI MeEp,
NOHMMAThL M MCHOJIL30BATH
3aBHCHUMOCTH MEXKITY
METPUUYCCKUMHU eIUHULIAMU
W3MEPEHUS TIJTOMIAJIH.




3HAKOMHUTBCSI € TNpHUMepaMHu
NPUMEHEeHHUs IJI0IA 1 u
rnepuMerpa B IPAKTUUYECKHX
cutyanusx. Pemars 3amxaum

u3 peaibHOM JKU3HHU,
npeajaratb M 00CYXKIaTh
pa3jJInvHbIe CcrocoobI

peuieHus 3aaaqy

JlecsiTUUHBIE
apoou (38 uv)

JlecaTndaHas 3amich APOOeH.
CpaBHEHHE JECITHIHBIX
JPOOE.

JlercTBUS ¢ IeCATUIHBIMHU
npobsimu. OKpyTIIeHue
JECATHYHBIX IPOOCH.
Pelrenne TeKCTOBBIX 3a4a4,
CoJIepIKaIInX JIPOOH.
OcHOBHBIE 33/1a41 Ha APOOH

IIpencTaBasiTh JeCATHIHYIO IPOOE B
BH/JIE OOBIKHOBEHHOW, YUTATH U
3alUCHIBATH, CPABHUBATDH
JeCSITHYHBIC ApOOH, MpeNJiararhb,
000CHOBBIBATH M 00CYKIaTh
€1oco0bI yIops10UYUBaHUS
JIECATHYHBIX IPOOCH.

H3o0paxkaTh necaTHUHBIE ApOOH
TOYKaMHU Ha KOOPAUHATHOMN IPSIMOH.
BhISIBASTB CX0ACTBA U pa3Janvust
MIPaBUII apU(PMETHICCKUX TEHCTBHI C
HaTypaJbHBIMU YHCIAMU U
JIECATHYHBIMU APOOSMHU, OOBICHATH
X BeImogansaTe apupmeTnyeckue
NENCTBHS C IECATUIHBIME TPOOSIMI;
BbINOJIHATH MPUKUAKY U OLEHKY
pe3yJibTaTa BEIYUCICHUH.
IIpuMeHsATHL cBOMiCTBA
apuMeTHIeCKUX ACUCTBUH IS
paIoHaIM3ay BEIYUCIEHUH.
IIpuMeHATH NPABUJIO OKPYIJICHUS
JECATHYHBIX JIPOOEH.

ITpoBoauTH MCCJIEIOBAHUS CBOMCTB
JECATHYHBIX Ipo0eii, omupasich Ha
YHUCIIOBBIC DKCTIEPUMEHTHI (B TOM
YUCJIE C IOMOIIBI0 KOMITBIOTEPA),
BbIIBUTaTh THNOTE3bI U IPUBOIUTH
X 00OCHOBAHUSI.

Pacmo3HaBaTh MCTHHHBIE U JIOKHBIE
BBICKA3bIBAaHU O IPOOSIX, MPUBOAUTH
NPUMepPbl U KOHTPIIPUMEDEI,
CTPOMTH BBICKA3BIBAHUS U
OTPUIIAHUS BBICKA3bIBAHHIA.

Pemath TekcTOBBIE 33724,
coJep)Kaline ApoOHbIe JaHHBIE, U Ha
HaXO0XJIEHUE YacTH LIEJO0T0 U 1EJIO0r0
II0 €TO YacTH; BBISIBJIATH MX
CXO/ICTBA H PA3JIMYHUSI.
MopennpoBaTh X0 pEIICHUS 3a1a4u
C TIOMOIIIBIO PUCYHKA, CXEMBI,
tabnuupl. [IpuBoaUTH, pa30upaTs,
OLIEeHHBATH PA3JINYHBIE PEIICHUS,
3aIMCH PELIEHUI TEKCTOBBIX 3a7a4.
OnepupoBaTth IpOOHBIMHU YUCIIAMHU B
peaIbHBIX KU3HEHHBIX CUTYalIUsIX.
Kpurnyecku oueHuBaTh
MOJyYEeHHBIN pe3yJbTar,
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OCYIHICCTBJIATh CAMOKOHTPOJIb,
IIPOBEPsSIA OTBET HA COOTBETCTBUE
YCJIOBUIO, HAXOJUTH OIIIMOKHU.

3HAKOMHUTLCS c
pa3ButTus apuHMETUKN

ucropuei

Harasauas
reoMeTpusi.
Tenan
¢urypsiB
NMPOCTPAHCTBE
99

MHororpaHHHUKH.
HzoOpaxkenue
MHOTOTPaHHHUKOB.
Mogaenu
HpPOCTPAHCTBEHHBIX
Tel.

IIpssMoyroapHbBIA
napasuJieyIeIIMIe],
Ky0. Pa3BépTku KyOa
U Hapasuienenuiena.

ITpakTnueckast
padora «Pa3BEpTka
KyOay».

O0BéM KyOa,
MPSIMOYTOJIEHOTO
rapa’siiesienumne1a

Pacno3naBaTh Ha 4yepTeKax,
PHCYHKAX, B OKPY:Kal0IeM
MHUPpe TIPSIMOYTOJIBHBINA
napauiejenuIes], Kyo,
MHOTOIPaHHUKH, ONMUCHIBATD,
HCI0JIb3Ysl TEPMHHOJIOTHIO,
OLlEeHUBATh JIMHCHHBIC
pa3Mepsl.

IpuBoauTHL NIPpUMeEPHI
00BEKTOB pealbHOTO MHUpA,
nMermux Gopmy
MHOIOorpaHHuKa,
OpsAMOYT'OJILHOI'O
napaienenunena, Kyoa.
HN306paxkarh KyO Ha
KJIETYaToOu Oymare.
HUccnenoBaTts cBoiicTBa KyOa,
NPSIMOYTOJIBHOTO
napajiieienunena,

MHOT'OI'PaHHHUKOB, HUCIIOJIB3Ys

MO/JIENH.

PacnoznaBares u n3o0paxkarb

pa3BépTku Kyba u
napasuiesenuIesa.
MoaeaupoBaTth Ky0 u
napajuiesenunes u3 Oymaru u
MPOYNUX MaTEepHaJIOB,
00BSICHATH CNIOCO0
MO/ICJIUPOBAHUSL.

HaxoauThb n3mepeHus,
BBIYMCJISTH IJI0IIA/Ib
MMOBEPXHOCTH; 00BEM KyOa,
MPSIMOYTOJILHOTO
napajuiesenuIea;
HCCJIeN0BATH 3aBUCHMOCTD
00béMa kyba OT JUTMHBI €ro
pebpa, BIABUTATH U
000CHOBBIBATH THIIOTE3Y.
Ha6aonats M NpOBOAUTH
aHAJOT UM MEXIY MOHSATUSIMH
mIoniaau u oobéma,
IepUMeTpa 1 MII0IIa 1
nosepxHocTu. PacnoznaBartsb
UCTHUHHBIC U JIOKHBIC
BBICKa3bIBAHUS O
MHOTOI'PaHHUKAX, IPUBOJAUTH
npuMepbl 1 KOHTPIIPUMEPHI,
CTPOUTH BBHICKA3BIBAHUS U
OTpHULIAHUS BBICKa3bIBAHUH.
Pemath 3axaum U3 pearbHOU
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JKHN3HU

IToBTOpEHUE
u 00001IeHHe
(10 w)

IToBTOpEeHue
OCHOBHBIX ITIOHSITUU U
METONOB Kypca 5
Kjacca, 00oOmeHue
3HAHUM

BbI1uucasaTh 3Ha4YEHUS
BBIPAXKCHHUM, COJICPIKAIIIUX
HaTypaJibHbIC YHCJIa,
OOBIKHOBEHHBIE U
JICCATUYHBIC IPOOH,
BBITIOJTHSTH TIPEOOpa30OBaHUs
qUCE.

BeiOupats cnoco6
CpaBHEHMS 4uCell,
BBIUMCJICHUH, IPUMEHATH
CBOIiCTBA apU(PMETHICCKUX
NEeUCTBUN IJIs
panoHanu3auu
BbluucIeHUN. OcymiecTBIATh
CAMOKOHTPOJIb BBITTOIHSAEMBIX
JIEUCTBUI U CAMONIPOBEPKY
pe3yibTaTa BBIYUCIICHUM.
Pemars 3agaum 13 peaabHOU
JKU3HU, IPUMEHSThH
MaTeMaTH4YecKHe 3HAHUSA JUTS
peiieHus 3a1a4d U3 Ipyrux
y4eOHBIX MPEIMETOB.

Pemars 3a1aun pasHbIMu
crnocodaMu, CpaBHUBATH
CIOCO0BI PEeLICHMS 3a1a4H,
BbIOMPaTh PALIUOHAJIbHBIN
cnocod
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TEMATHYECKOE INNIAHUPOBAHUE YYEBHOI'O KYPCA
6 kiaacc (170 u)

Ha3Banmue DJIeKTPOHHbIE
paszaena OcHoBHOE OCHOBHbBIE BHIbI (uposbIe)
(Temb) coaepaanue ACTEAbHOCTH 00pa3oBaTelbHbI

Kypca (4HCJI0 00yYaUIMXCS
4acoB) € pecypcsol
HatypaabHbie ApudpmeTnueckue BbINOIHATH bubmunorexa LIOK
qucaa neicTBHsA apupmMeTHYecKHe https://m.edso0.ru/7f4
(30 ) C MHOTO3HAYHBIMHU AEUCTBU C 14736
MHOTO3HaYHBIMU

HATypaJIbHBIMH
yrciamu. YuciaoBsie
BBEIpaXCHHUS,
MOPSIIOK AEHCTBUM,
HCIIOJIb30BaHUE
ckobok. OkpyrieHne
HATYpaJIbHBIX YHACEN.
Henutenu u xpaTHble
YHCa; HanOOIBIITHIA
OOILIMI IeNTUTEND U
HauMeHbIIee 00IIee
KpaTHoe.

JenuMocTb CyMMEI 1
IIPOU3BCICHUA.
Jlenenue

C OCTaTKOM.
Pemenre TekCTOBBIX
3amaq

HaTypaJbHBIMH YHCIIAMHU,
HaXOJUTh 3HAUCHUS
YHUCIIOBBIX BBIPAKEHUH CO
CKOOKaMHM U 0e3 CKOOOK;
BBIYUCIIATH 3HAUCHUS
BBIPAXKCHHUI,
COJZIepIKaIlNX CTETICHH.
BbINoHATH NPUKHIKY
M OLlEHKY 3HaUCHU I
YHUCJIOBBIX BBIPAXKECHUM,
IIPUMEHSATD IIPUEMBI
MIPOBEPKH pe3ybTaTa.
Hcnoan3oBats npu
BLIYHCJIECHHSX
MIePEMECTUTEIIHHOE U
coYeTaTeILHOE CBOMCTBA
CJIOXEHHS 1 YMHOXKEHUS,
pacnpeaenuTensHoe
CBOMCTBO YMHOKEHUS
OTHOCHUTEILHO CJIOKEHHS,
CBOICTBaA
apuQMeTHIECKUX
neiicteuii. UccaenoBarh
YHCJI0BbIE
3aKOHOMEPHOCTH,
MIPOBOJIUTh YHUCJIOBBIC
9KCIIEPUMEHTBI,
BBIJIBUTATh U
00OCHOBBIBATh THITOTE3HI.
DopMyJIHPOBATH
ompeneeHust ASITUTEINs
Y KpaTHOTO,
HanOOJIBIIETO 00IIETO
IEeIUTEeNs U
HaWMEHBIIIET0 00IIEero
KpaTHOTO, TIPOCTOTO H
COCTaBHOTO YHCEJ;
HCITOJIB30BaTh 3TH
TTOHATHS TIPH PEIICHAH
3aga4d. [IpuMeHaATH
aJITOPUTMBI
BbIYHCJICHHS
HauOOJIBIIEr0 00IIETO
JeITATEIIS U
HaMMEHBIIIETO O0IIEro
KpaTHOTO JBYX YHUCEIL,
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aJTOPUTM PaA3IIOKECHUS
YHCJIa Ha IPOCTHIE
MHOYKUTEIIH.
HccaenoBars yciaoBus
JeJIMMOCTH Ha 4 1 6.
Hccaenosarts,
00CyKnaTh,
¢popmyauposats n
000CHOBBIBATH BBIBO/I O
4ETHOCTH CYMMBI,
MIPOU3BEIACHUS: IBYX
YETHBIX YUCEIN, IBYX
HEUYETHBIX YHCIIE,
YETHOTO U HEYETHOTO
yrcen. Mccnenoath
CBOMCTRBA JECTUMOCTH
CYMMBI U TIPOU3BEIICHUS
yucen. IllpuBogurs
NMPUMePbI YHCEI C
3aJIaHHBIMU CBOMCTBaMH,
pacrmo3HaBaTh BEpHBIC U
HEBEPHBIE YTBEPKACHUS
0 CBOMCTBaXxX YHCEI,
OIPOBEPraTh HEBEPHBIE
YTBEPKICHHUS C
IIOMOIIIbIO
KOHTPIPUMEPOB.
KouncrpyupoBatnb
MaTreMaTHYecKHe
NMPeII0KEHUS C
TTOMOIIBIO CBSI30K «H,
CUITN, «ECTH. .., TO...».
PemaTth TeKkcTOBbBIE
3aJ1a4M, BKJIFOYAIOIIIHE
TTOHSATHS JICJIMMOCTH,
apuPpMETHIECKUM
CII0COOOM, MCIIOJIB30BATh
nepedop Bcex
BO3MO>KHBIX BAPUAHTOB.
MopenupoBaTth X01
peleHns 3a1a4M C
MIOMOIIIBIO PUCYHKA,
CXEMBI, TAOJIHIIBL.
IIpuBoaUTH, Pa30MpPAaTh,
OLEHUBATH PA3TUIHBIC
pereHus, 3aucH
pEIIEHU TEKCTOBBIX
3aga4. Kpuruuecku
OLICHUBATH I1OJIy4CHHBIN
pe3ynbTaT, HAXOIUTh
OIMUOKH, OCYIICCTBIISATh
CaMOKOHTPOJIb, POBEPSIsS
OTBET Ha COOTBETCTBUE
YCJIOBHIO

Harasaanasa
reoMeTpusi.
IIpsimbie HA
IocKocTH (7 )

IlepniennukynsapHbie
IpsiMBbIE.
ITapannensHble
IpsiMBbIE.

Pacno3HaBaTh Ha
qepTeskax, pUCyHKax
cIydau B3aUMHOTO
pacnonomeHI/m ABYX

bu6mmoreka [IOK
https://m.edsoo.ru/7f
414736
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Paccrosinue mexmay
ABYMsI TOUYKaMH, OT
TOYKH JI0 TIPSIMOM,
JJIWHA MTyTH Ha
KBaJpaTHOM CETKeE.

IIpumepbl NpAMBIX B
OPOCTPAHCTBE

OPSAMBIX.
HN3o00pakats ¢
NMOMOIIbIO YePTEKHBIX
MHCTPYMEHTOB Ha
HEJIMHOBAHHOM U
KJIeT4aToi Oymare
JIBE TI€pPECEeKAIOIIHUECs
npsiMble, OBE
napajienbHbIe
npsiMble, CTPOUTH
OpsSIMYTO,
OEePHCHAUKYISIPHYIO
JaHHOMU.

IMpuBoAUTHL MPUMEPHI
MapauIeTbHOCTH U
HEPHEHIUKYITSIPHOCTHU
OpsSIMBIX B
OPOCTPAHCTBE.
Pacno3znaBath B
MHOTI'OYTOJIbHUKAax
MIEPIICHINKYISIPHBIC U
napauieIbHbIC
CTOpPOHBHI.
HN3ob6paxkarsb
MHOTOYTOJIBHUKH C
nmapajijaCjiIbHbIMU,
NEePICHANUKYISIPHBIM
U CTOPOHAMH.

Haxoaurthb
paccTosiHue MEeXITY
ABYMsSI TOYKaMH, OT
TOYKHU [0 MPSIMOIA,
JIWHY ITyTH Ha
KBaJ[paTHOU CETKE, B
TOM YHCJI€ UCTIOJB3YS
U POBBIC PECYPCHI

Jpoou (324)

OOBIKHOBEHHAS
nApoOb, OCHOBHOE
CBOWCTBO Apobdwu,
COKpaIlieHue 1pooei.
CpaBHeHUE U
YIIOPSIIOYUBAHUEC
JpoOeH.

Hecatuuabie 1podu u
METpHUYECKasi CUCTeMa
Mmep.
Apudmernyueckue
JNEUCTBUS C
OOBIKHOBEHHBIMH U
NECATUIHBIMU
OPOOSIMHA.

OtHoiuenue. [lenenue

B JaHHOM OTHOIIICHHWH.

Macmira0,
OPOTOPITHS.

ITonsiTHe npolieHTa.

CpaBHuBaTBH "
YHOPSiI0YMBATh JIpoOH,
BbIOUpPATH crnocod
CpaBHEHUS JpOoOEH.

IIpeacraBasiTh

ACCATUYIHBIC I[pO6I/I B
BHUJIC OOBIKHOBEHHBIX

npobeit u
OOBIKHOBEHHBIC B
BHUC JACCATHUYHBIX,
HCI0JIb30BaTh
IKBHBAJEHTHbBIE
npeacTaBJaeHus

IPOOHBIX YHCENI IIPU
WX CpaBHEHUH, TIpH
BBIYUCIICHUSIX.

Hcnoab3oBarTh
IECATUIHBIC IPOOH TIpH
npeoOpa3zoBaHUN BEITUUNH
B METPHUUYECKON CUCTEME

bubnmoreka [JOK
https://m.edsoo.ru/7f
414736
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Breraucnenue
OpOIIeHTa OT
BEIIMIYMHBI 1
BEJIMYUHBI 11O €€
OPOIICHTY.

Peimmenue TeKCTOBBIX
3a7a4, CoAep Kaiux
ApOOH | ITPOIICHTHI.
ITpakTnyeckast
pabora «OTHOIICHNE
JUTUHBI OKPY>KHOCTH
K €€ JuamMeTpy»

Mep.

BpInoaHATH
apupMeTHICCKHE
JCHCTBHUA C
OOBIKHOBEHHBIMHU U
IECITUIHBIMA IPOOSMHU

BbruuciasaTs 3HaUCHUS
BBIPAKEHU,
cozepKaImx
OOBIKHOBEHHBIC U
JleCATUYHBIE 1po0u,
BBITIOJTHSITH
peoOpa3oBaHUs
npobeii, BEIOUpaTh
CII0C00, TPUMEHATh
CBOMCTBa
apudmeTnaecKkux
NEUCTBUMN TSI
panuoHaNu3anun
BBIYMCIIEHUH.

CocraBiasith
OTHOIIICHUS 5
MPOTIOPIINH, HAXOJIHUTh
OTHOIIIEHHUE  BEJIMYHH,
JIeTUTh ~ BEJIWYUHY B
JTAHHOM OTHOIIIEHUH.
Haxonurthb
AKCIIEPUMEHTAITHHBIM
myTéM OTHOIIIEHHE
JUITMHBI  OKPY)KHOCTHU K
e€ nuamerpy.

HuTepnpeTupoBath
MacuITad Kak OTHOLIEHUE
BEJIUYUH, HAXOIUTh
MaciTad miaHa, KapThl U
BBIUHCIIATH PACCTOSIHUSA,
HCITOJIb3YsT MacIiTao.

OO0BSICHATB, YTO TAKOE
MPOLIEHT, YIOTPEOIATH
000POTHI pedH CO
CIIOBOM «ITPOTIEHTY.
BbipaxaTh IIPOLICHTHI B
Jpo0six U 1podu B
MPOIIEHTAX, OTHOIIICHUE
JIByX BEJINYWH B
MPOLICHTAX.

BbI4ucjasATh IPOLEHT
OT YKciIa ¥ YUCIIO 110
€ro MPOIICHTY.
Oxkpyrasits 1podu u
MPOLICHTHI, HAXOIUTh
TIPUOIIFHKESHUS YHUCEIT.

Pematn 3agaum Ha
JacTH, IPOIICHTHI,
MPOTIOPIINH, Ha
HaxO0XJICHUE pooH




(mpoueHTa) OT
BEJIMYMHBI U BEJTHYNHBI
1o eé apobu
(potieHTy), Ipodu
(IpoueHTa), KOTOPBIH
COCTaBJISIET OJIHA
BEJIMYMHA OT APYTOM.
IIpuBoaUTSD,
pa3oupaTh, OEHUBATH
pasIuYHbIC PEIICHMUS,
3aMMCH PEeLIeHUMN
TEKCTOBBIX 3aJ1a4.

HN3BaekaTh
nHdopmanuio u3
TaOJUIl ¥  JUarpamm,
WHTEPIIPETUPOBATH
TaOJIMYHBIE JIaHHEIE,
OTpeNesaTh
HanOOJIbIIIEE u
HaMMEHBIIIEe u3
MpEACTABICHHBIX
IaHHBIX

Harasguas
reoMeTpHsi.
Cummerpus

(6w

OceBast cuMmMeTpHusl.

LlenTpanbHas
CUMMETPUSL.

ITocTpoenue
CHUMMETPHUYHBIX

huryp.
ITpakTuueckast
pa6ora «OceBas
CHUMMETPUSD.

CummeTpus B
MPOCTPAHCTBE

Pacno3naBarth Ha
qyepTexax u
H300paKCHUSIX,
H300pakaTh OT PYKH,
CTPOMTH C ITOMOIIHIO
WHCTPYMEHTOB
purypy (oTpe3ox,
JIOMaHY10,
TPEYTOJIbHUK,
NpPSIMOYTOJIbHUK,
OKPY>KHOCTB),
CUMMETPHUYHYIO
JaHHOU
OTHOCHUTEJILHO
OpsIMOM, TOUKH.
HaxoauTs nmpuMepsbl
CUMMCTPHUHU B
OKpY>KarollleM MUpE.
MopaeaupoBars U3
Oymaru aBe GUrypsbl,
CUMMCTPUYHBIC
OTHOCHUTEJIBHO TIPSIMO;
KOHCTPYUPOBAThH
reoOMeTpUUYECKHE
KOH(pUrypanmu,
HUCTIOJIB3Yysl CBOMCTBO
CUMMETPHUHU,B TOM
4HCJI€ C MOMOIIBIO
TU(POBBIX PECYPCOB.
HUccaenoBars
CBOMCTBAa M3YYEHHBIX
¢uryp, cBsizaHHbIC C
CUMMETpHUEH,
HUCTIOIB3Y S
SKCIIEPUMEHT,

bu6mmorexa [IOK
https://m.edsoo.ru/7f
414736
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HaOJIr0IcHUE,
MOJISJTUPOBAHUE.

O00CHOBBIBATD,
ONMpOBEPTaTh C
IIOMOIIBI0
KOHTPIIPUMEPOB
YTBEPXKIACHUS O
cuMMeTpun puryp

Bripa:kenusic
oykBamu ( 6 u)

Ilpnmenenue OykB
JJIs1 3aTIUCH
MaTeMaTHYECKHUX
BBIPpAXKCHUUN U
MPETIOXKEHUHN.
bykBeHHBbIE
BBIpAKECHUS U

41 CJIOBbIE
MOJICTAHOBKH.

bykBeHHBIE
paBeHCTBa,
HaXO0KIECHUE
HEU3BECTHOTO
KOMITIOHEHTA.
dopmynbl

Hcnouabs3oBarsb
OYKBBI JJIs1
0003HaYeHHs YHUCEJI,
pH 3aITUCH
MaTeMaTUYECKHUX
YTBEPKAECHUMH,
COCTaBJISITH
OyKBEHHBIC
BBIPA’KEHUS MO
YCJIOBUIO 3aJI1a4H.
HccaenoBarsb
HECJIOKHBIE YHCJIOBBIE
3aKOHOMEPHOCTH,
HWCIMOJIb30BaTh OyKBBI
JUISL UX 3aMHCH.
Boruuciaarsb
YHUCJIOBOEC 3HAUYCHUE
OYKBEHHOT'O
BBIpaYKEHUSI NIPHU
3aJJaHHBIX 3HAYCHUSX
OyKB.

3anuceIBaTh
dbopmyabi: nepumerpa
M TUIONI AN
NPSIMOYTOJIbHHKA,
KBaJpara; JUTUHBI
OKPY>KHOCTH,
IUIOIIAJIN KPyTa;
BBINOJIHATH
BBIYHCJIEHHS 110 DTUM
bopmymam.
CocTraBiarhb
opmybI,
BBhIPKAOIINE
3aBHCUMOCTH MEKIY
BEIINYNHAMU:
CKOpPOCTb, BpeMsl,
paccTosiHuE; 1IeHa,
KOJINYECTBO,
CTOUMOCTE;
MMPOU3BOJUTEIBHOCTD,
BpeMsi, 00bEM paboOTHI;
BBIITOJTHSTE
BBIYHCIICHUS 10 3TUM
opmymam.
Haxoauts
HEU3BECTHBIMN
KOMITOHEHT
apu(pMeTHIECKOTO

bu6nmoreka [JOK
https://m.edsoo.ru/7f
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OEeNCTBUA

Harusana

1

reoMeTpusi.
Durypsl

HA IJIOCKOCTH
(14 g)

YHeTbIpEXYTrOJbHUK,
IpHUMEPHI

LICTI)II.‘)éX}’l"O.]'H)HI/IKOB.

IIpssMOYTOJIBHUK,
KBaJpaT: CBOMCTBa
CTOPOH, YTJIOB,
AuaroHajeu.

W3mepenue yrios.
Bunsr
TPEyrOJIbHUKOB.

ITepumerp
MHOTOYTOJIbHHUKA.
ITnomans purypst.
Ddopmyibl
nepuMerpa u
JIOLIAH
OpPsIMOYTOJIBHUKA.
IpubmmnxénHoe
U3MEPEHUE III0IAan

uryp.
ITpakTnueckast
padora «Ilimomtane
KpyTa»

HN300paskaTh Ha
HEJIMHOBAHHOU U
KJIeT4aToi Oymare c
HUCIIOJIb30BaHUEM
9epTEKHBIX
UHCTPYMEHTOB
4EeTBIPEXYTOJIBHUKHU C
3aJaHHBIMU
CBOMCTBaMU: C
napajuieabHbIMU,
MIEePHEeHIUKYJISIPHBIMU,
paBHBIMH CTOPOHAaMU,
OPSIMBIMH yTJIaMHU U
Jp., pPaBHOOCAPEHHBIN
TPEYTOJIbHHUK.
IIpennarars u
00cyKIaTh cioco0bI,
aJTrOpPUTMBI
MIOCTPOCHUSI.
HccaenoBars,
HUCHOJb3YS
SKCIIEPUMEHT,
HaOJIr0IeHUE,
MOJICJIUPOBAHHUE,
cBOlicTBa
NpsSIMOYTOJIbHUKA,
KBajapara,pa3ouBarhb
Ha TPEYrOJbHUKH.
O0OCHOBBIBATD,
OnpoBepraThb c
TTOMOIIIBIO
KOHTPHPUMEPOB
YTBEPXKIAECHUS O
IpsAMOYTOJIbHUKE,
KBajapare,
pacno3HaBaTh
BEpHBIE U HEBEPHBIE
YTBEPKIACHUS.
HN3mepsATHL U CTPOUTH
C TOMOTIHIO
TpaHCIIOPTHUPA YTJbI, B
TOM YHCJIE B
MHOTI'OYT'OJIbHUKE,
CPaBHUBATH YTJIbBI;
pacno3HaBaTh
OCTpBIE, IPSIMBIE,
Tynble, pa3BEPHYTHIE
yrisl. PacmosHaBars,
H300paxkarb
OCTPOYTOJIBHBIN,
MPsIMOYTOJIBHBIN,
TYHOYTOJIbHBIMH,
paBHOOENPEHHBIMN,
PaBHOCTOPOHHUIM
TPEYTOJIbHUKU.

BbI4ucasATh IEPUMETP

bu6mmoreka [IOK
https://m.edsoo.ru/7f
414736
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MHOT'OYTOJIbHHUKA,
TUIOIIATh
MHOTOYTOJIbHUKA
pa3bueHuemM Ha
MPsIMOYTOJIbHUKH, Ha
paBHBIC GUTYPBHI,
HCIIOJIb30BaTh
METPUYECKHE
SIMHUIIBI U3MEPEHHUSI
JUTUHBI U TUTOIIATH.

Hcnoab3oBaThb
OpUOITHKEHHOE
U3MEpEeHHE NJIUH U
monaaei Ha
KJIeTuaToi Oymare,
OpUOIIDKEHHOE
U3MCPCHUC NJINHBI
OKPY>KHOCTH,
IJIOIIAJIN Kpyra

ITosokuTEILHBIE
Hu
OTpUIIATEJIbHBIE
qHucaa

(40 u)

Ienbie qucia.
Monynb qucIa,
reoMeTpudecKas
HHTEPIIpEeTaITus
mMonyJisi. YucioBbIe
IPOMEKYTKH.
TlonoxurenbHbIE u
OTpHIIATEIIbHBIC
qucia. CpaBHeHUE
MOJIOKUTEIIbHBIX U
OTpUHATEIBHBIX
quCell.
Apudpmerndeckue
JIEUCTBUSA C
MOJIOKUTEIIbHBIMH U
OTpHIIaTCIBHBIMU
YUCJIaMH.

Pelrrtenue TEeKCTOBBIX
3ajga4

IIpuBoauTh NpUMepbI
HCIIOJIb30BAHUS B
pealbHON KU3HU
MOJIOKUTEJIBHBIX U
OTpPHULIATEIIBHBIX
qyCcell.

HN300paskaTh 11€J1B1€
qucna,
MOJIOKUTEIIBHBIE U
OTpHULATEIILHBIE YUCIA
TOYKaMH Ha 4HCJIOBOU
OpsiMOH,
HCIOJIB30BAThH
YHCJIOBYIO MPSIMYIO
1Sl CPAaBHEHUS YHCEI.
IIpumeHnsaTs npaBuJia
CpaBHEHMUS,
yHopsiiounuBaTh
LieJIble YUCIIa;
HaXO0JAUTh MOJYJIb
yuca.
DopMyIHpPOBATH
NMPaBHJIA BEIYMCICHUSA
C MOJIOKUTEJIBHBIMHA U
OTpHULIATEIIEHBIMU
4JucjIaMi, HAXOAUTh
3HAYEHHUSA YHCIIOBBIX
BBIPaXKEHUH,
coeprKaIux
JeHCTBUsAC
MOJIOKUTEIIBHBIMU U
OTPHULIATEIILHBIMH
4HCIIaMU.

IlpumMeHATH
CBOlCTBA CIIOXKCHUS
U YMHOXEHUS 15
npeoOpa3oBaHUs
CYMM H

bu6mmoreka [IOK
https://m.edsoo.ru/7f
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NPOU3BEICHUMN

IIpencraBiienne ITpsamoyrosnbHas OO0BbsACHATH U
JAaHHBIX crucTeMa KOOpAuHaT WIJIOCTPUPOBATH
(6 1) Ha MJIOCKOCTH. NOHSITHE
Koopannats! Touku MPSIMOYTOIbHOM
Ha MJIOCKOCTH, CHUCTEMBI KOOPJIMHAT
abcnucca u Ha IMJIOCKOCTH,
opAuHAaTa. HCIOJIb30BaTh
Crosibuarsie u TCPMHUHOJIOTHIO,
KPYTOBBIE CTPOMTH Ha
JMATPAMMEL. KOOPJIMHATHOM
IUIOCKOCTH TOYKH U
[MpakTnueckas padora (DUTYpHI IO 33 AHHBIM
«IlocTpoenue
KOOpAUHAaTaM,
AuarpaMm». HAXOIUTH bubnnorexa [HOK
Pemenne TeKCTOBBIX KOOPIMHATHI TOYEK. https://m.edsoo.ru/7f
3aaat, CONCPXKAIIIX Yurarh cTON0YATHIC U 414736
AAHHBIC, KPYTOBBIE THarpaMMBbl;
npeacTaBJICHHBIC B HHTEpPHpPEeTHPOBAT
Tabmuuax U Ha JIaHHBIC; CTPOUTH
AuxarpaMMax croJyiouareie
JHarpaMMal.
Hcnonb3oBars
nHpOopMaIHio,
MpeCTaBICHHYIO B
TabIuIax, Ha
JHarpaMmmax Jjis
peLIeHNs] TEKCTOBBIX
3aJ1a4 ¥ 3a/1a4 U3
pealbHON KU3HU
Harasigna ITpsiMOyTONBHBII PacnosnaBare Ha
1 napaielIeITuIie T, yeprexax, pucyHkKax,
reoMeTrpus. KyO, Tpu3mMa, ONMCHIBAThH
@urypel nupamMuia, KOHycC, nupamMuny, Hpusmy,

B IIPOCTPAaHCTBE
(9 )

MUJTUHP, 11ap U
chepa. M3zo6paxkeHue
TIIPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsr
pa3BEPTOK
MHOTOI'paHHHUKOB,
mUJINHApPpa U KOHYCAa.

IIpakTnaeckas padora
«Co3manue moaenei
OPOCTPAHCTBEHHBIX
uryp».

TToasitue 06BEMA;
SJIMHUIIBI U3MEPECHUS
oobéma. O0BEM
OPSIMOYTOJILHOTO
napaJieJenumne;ia,
KyOa, popmyIibl
o0BéMa

LUJIMHAP, KOHYC, LIap,
H300pakaThb UX OT
PYKH, MOAEJIMPOBAThH
n3 Oymarm,
MJIacTUIINHA,
MPOBOJIOKH U JIP.
IMpuBoauTHL IPpUMeEPHI
00BEKTOB
OKpY>Karoliero Mupa,
UMERONUX (POpMBbI
Ha3BaHHBIX TECJI.
HUcnonb3oBath
TEPMUHOJIOTHIO:
BeplIMHA, pedpo, IpaHb,
OCHOBaHHE, BBICOTA,
panuyc U guamerp,
pa3BEépTKa.

N3yuarh, HCIOJIB3YS
SKCIEPUMEHT,
HaOJII0IcHIE,
H3MEpeHne,
MOJIEJIUPOBAaHUE, B TOM
YHCJI€ KOMIIBIOTEPHOE,

bu6mmorexa [IOK
https://m.edsoo.ru/7f
414736



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

HONHUCHIBATH
CBOIiCTBAa Ha3BaHHBIX
TeJ, BHISIBJIATH
CX0/ICTBA U
pa3andus: Mexmy
UpaMUIoN U
OPU3MOU; MEXKIY
HUJIUHAPOM, KOHYCOM
U I1apOM.
PacnoznaBarnb
pa3BEPTKU
napaJuienenurieia,
KyOa, Ipu3MBHI,
nUpaMHuIbl, KOHYyCa,
MUIWHAPA;
KOHCTPYHMPOBATH
JaHHBIC TEJIa U3
pa3BEPTOK, cO31aBaTh
UX MOJICIIH.
Co3naBaTh MoJeu
MPOCTPAHCTBEHHBIX
¢duryp (u3 6ymarwu,
OPOBOJIOKH,
JIacTUJINHA U JIP.)
HN3MmepsaTs Ha
MOJeNSAX: JITNHBI
pEodep
MHOTOIPaHHUKOB,
AuaMeTp miapa.
BoiBoauts dpopmyay
o0néma
MPSIMOYTOIBHOTO
nmapajuiesiemune ia.

BpluncjasaTs mo
dopmynam: 00bEM
MPSIMOYTOJILHOTO
napaJsuiesienune/aa,
Ky0a; UCII0Ib30BaTh
€AUHUIIBI U3MEPCHUS
00bEMA; BLIYUCJIATH
00BEMBI Tell,
COCTaBJICHHBIX H3
KyOOB,
rmapaIesIeIuIIe[0B;
pemiaThb 3a1a4m C
peaIbHBIMH JaHHBIMU

IToBTOpEH
ue,

00001eHn
e,
CHCTEeMATH
3aIUA

(204)

IToBTOpEHUE
OCHOBHBIX ITOHSITUH

U METOJ0B KYpPCOB 5
1 6 KJI1acCOB,

000011IEHE U
cUCTEMATHU3AIUSI

3HAHUH

BbuI1uucJaaTh 3HAYEHUS
BBIPAKEHUH,
coJiepKaliux
HaTypaJibHbIE, LIEJIbIE,
NOJOXKUTCIbHBIC U
OTpULIATEJIbHBIE

4yucia, OOLIKHOBSHHBIC
U OEeCATUIHBIC TPOOH,
BBITIOJTHATH
peoopa3oBaHUs YUCEIT
U BBIpaXKEHU M.

bu6mmoreka [IOK
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Bpioupars crioco0
CpaBHCHUsSI 4YHCEI,
BBIYHCIICHHUM,
OPUMEHSTh CBOMCTBA
apupMeTHICCKUX
IEUCTBUU IS
panoHaIN3aIun
BBIYHCJICHU.

Pemarpb 3anauum u3
pEeanbHON KU3HHU,
MPUMECHSITh
MaTeMaTH4eCcKue
3HAHUS JUIsl pELICHUS
3a7ad U3 JPYyrux
NpPEIMETOB.

Pemats 3agaun
pa3HbIMHU ciocobaMu,
CpaBHHUBATh, BLIOUPATH
CroCcO0OBI pelIeHUs
3a1a4H.

OcyuiecTBJIsSITH
CaMOKOHTPOJIb
BBITOJTHSIEMBIX
IEUCTBUU U
CaMOIIPOBEPKY
pe3yabTarTa
BBIYHCIIEHUIN




PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJI'EBPA».
7- 9 KJIIACCBI

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Anre0pa sIBISIeTCS OJTHUM M3 OTIOPHBIX KYPCOB OCHOBHOM HIKOJIBI: OHA 00ECIIeYnBaCT
HU3YUCHUC NPYTIUX AUCHUIIINH, KaK CCTCCTBCHHOHAYYHOI'O, TAK U T'YMAHUTApHOT'O LIUKJIOB, eé
OCBOEHHE HEOOXOMMO ISl TPOJOJHKCHHSI 00pa30BaHUs U B IIOBCEHEBHOM KU3HU. Pa3zButue y
00y4aromuXCsi HAYYHBIX MPEJCTABICHUN O TPOUCXOXKACHUHU U CYIITHOCTH aIreOpandecKux
a0CTpaKIuid, CII0CO0E OTPAKEHHSI MATEMATUIECKON HAYKOW SIBJICHUH U MTPOIIECCOB B MPUPOJIE
o0miecTBe, POy MAaTEMAaTHISCKOTO MOJICITUPOBAHUS B HAYYHOM ITO3HAHUU U B MPAKTHUKE
CrocoOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PCHIS U KAUECTB MBIIIUICHHUS, HEOOXOUMBIX
JUTS aJIaliTallid B COBPEMEHHOM I poBOM oO1ecTBe. V3ydeHue aiareOpsl eCTeCTBEHHBIM
00pa3oM o0ecrieunBaeT pa3BUTHE YMECHHsSI HAOIO1aTh, CPABHUBATH, HAXOAWTh 3aKOHOMEPHOCTH,
Tp€6y€T KPUTUYHOCTU MBIIJICHUA, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBATH CBOU
JICHCTBUS ¥ BBIBOJIBI, (POPMYITHPOBATH yTBEpIKaeHUs. OCBOCHHE Kypca aireOpsl o0ecrieynBacT
Pa3BUTHE JIOTMYECKOTO MBIILICHHS 00YUYaIOIIUXCSI: OHU UCTIOJIB3YIOT ACTyKTUBHBIC U
WHIYKTUBHBIE PACCYXKICHUS, 0000IICHNE U KOHKPETHU3AIHNIO, a0CTparuipOBaHUE U aHAIOTHIO.
OO0yuenwue anredpe mpearnoiaracT 3HaYUTEIbHBIA 00BEM CAMOCTOSATEIPHON ACITETLHOCTH
00y4aroIuXCsi, TOITOMY CaMOCTOSITEIILHOE PEIICHHE 3a]1a4 €CTECTBEHHBIM 00pa30M SIBIISICTCS
peanuzanuen AesiTeNbHOCTHOTO MPUHITUIIA O0yIEeHHUSI.

B cTpykType nporpaMmbl yaeOHOTO Kypca «Anredpa» OCHOBHOM IIKOJIBI OCHOBHOE MECTO
3aHUMAIOT CO/IEpKATEeNIbHO-METOANYECKHE JIUHNU: «HUCla ¥ BEIUNCIIEHUSNY; «ANredpandeckue
BBIPAXECHU»; «Y paBHEHUS U HEpAaBEHCTBa»; «DyHkmmn». Kaxknas u3 aTux conep:karenbHO-
METOANYECKUX JIMHUN Pa3BUBACTCS HA IPOTSKEHUH TPEX JIET U3YUECHUS Kypca, €CTECTBEHHBIM
0o0pa3oM mepernieTasch U B3aUMOJCHCTBYs € IPYTUMHU €ro JUHUAMU. B Xoz1e u3yuenus kypca
00yYaroImuMcs MPUXOAUTCS JIOTHUECKU PacCyk1aTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B cBsI3U ¢ 3TUM 11€51ec000pa3HO BKIIIOUUTH B IPOrpaMMy HEKOTOPBIE OCHOBBI JIOTUKH,
IPOHM3BIBAIONINE BCE OCHOBHBIE Pa3/ie/ibl MATEMaTHYECKOI0 00pa30BaHMs U CIIOCOOCTBYIOIINE
OBJI4/ICHUIO 00YYaIOIMMUCS OCHOB YHUBEPCAIBHOTO MaTEMAaTHYECKOT0 si3bIka. Takum oOpas3om,
MOYKHO YTBEP’KAaTh, UTO COJACPKATEIBHON U CTPYKTYPHOM 0COOEHHOCTBIO Kypca «Anredpa»
ABJISIETCS] €70 UHTETPUPOBAHHBIN XapakTep.

Coneprxanne nuHun «Hucsaa v BRIYKUCICHUSD) CIIY)KUT OCHOBOM JJIs TadTbHEHUIIEr0 U3y4eHUs
MaTEMaTHKH, CIIOCOOCTBYET PA3BUTHUIO y 00YUAIOIIMXCS JIOTHYECKOTO MBIITUICHUS,
(GhOpPMHUPOBAHHUIO YMEHHS TI0JIb30BATHCS AITOPUTMAMHU, a TAKKE MPUOOPETEHHUIO TPAKTUUECKUX
HAaBBIKOB, HEOOXOIMMBIX JIJIsI [IOBCEAHEBHOM JKM3HH. Pa3BUTHE MOHATHUS O YKCIIE B OCHOBHOM
IIKOJIE CBSI3aHO C PAIlMOHATBHBIMU U HPPAIIMOHAIBHBIMU YKCIaMH, (HOPMHUPOBAHUEM
MPEJCTABICHUH O ICHUCTBUTEIILHOM YHCIIE. 3aBEPIIEHUE OCBOCHHS YUCIOBOM JIMHUM OTHECEHO K
cTapiieMy 3BeHYy 00IIero oopa3oBaHus.

Coneprxanue IByX anredpanuecKux JUHUN — «AnreOpandeckre BEIPaXKEHUS» U
«YpaBHEHHUS 1 HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Y OO YUAIOLIUXCSI MATEMAaTHYECKOTO
amnmnapara, HeoOX0AMMOTro JJIsl PEelIeHNs 3a7a4 MaTeMaTUKHI, CMEXHBIX IPEIMETOB U MPAKTHKO-
OpPUEHTHUPOBAHHBIX 33Ja4. B 0OCHOBHOI 11KOJIE yUeOHBII MaTepual rpynmupyeTcs BOKpYT
palMoHaIBHBIX BEIpAXKEHUN. ANreOdpa IEeMOHCTPUPYET 3HaYCHUE MaTeMaTHKH Kak sI3bIKa JJIs
MOCTPOEHUS MaTEMAaTUYECKUX MOJIEJIEH, OITMCAHMSI TTPOLIECCOB U SBJICHUMN peanbHOro Mupa. B
3aJaun 00y4eHHUs anredpe BXOIAT TaKkKe JaibHeiIee pa3BUTHE alTOPUTMUYECKOTO MBIIIICHUS,



HE00XO0UMOT0, B YACTHOCTH, U1 OCBOCHUS Kypca HH(OPMATHUKH, U OBIIaJIeHHE HaBbIKaMU
JNENYKTUBHBIX paccyxkaeHui. [IpeobpazoBanue cMMBOJIBHBIX (POPM BHOCUT CBOM crienuduyecKkuit
BKJIAJ] B pa3BUTHE BOOOPaKEHUs, CIOCOOHOCTEH K MATEMaTHIECKOMY TBOPUYECTRY.

Copepxanre QyHKIMOHATBHO-TPAPUIECKON JIMHUN HAIEJICHO HA MOJIy4eHUE IKOJIbHUKAMU
3HaHMUIA 0 PYHKIHSIX KaK BOKHEHIIICH MaTeMaTHIeCKONH MOJICIH JJIsl OMUCAHMS M MCCIICIOBAHUS
pa3sHOOOpa3HBIX MPOIIECCOB U SBJICHUN B PUPOIE U oOmIecTBe. M3ydueHne 3Toro Matepuana
CIOCOOCTBYET PA3BUTHIO Y 00YUAIOIIMXCSl YMEHUS UCIIOJIb30BATh PA3IMYHbIC BEIPA3UTEIbHBIC
CPEJICTBA SA3bIKA MATEMATHKH — CIIOBECHBIC, CHMBOJIMYECKHE, TpadUIeCKUE, BHOCUT BKJIAJ B
dbopMupoBaHUEe IPECTABICHUN O POJIM MATEMATUKH B PA3BUTUN IUBUIIM3AINH U KYJIbTYpBHI.

COJAEP/KAHUE YYEBHOI'O KYPCA
7 KJIIACC

Yucna u éviuucnenusn

PanmonanbsHble yncna

JpoOu OOBIKHOBEHHBIE U IECATHYHBIC, IEPEXO0]] OT OJHON (POPMBI 3ammHcH APOOeH K JPyrou.
[TonsiTHE palMOHATILHOTO YUCIIA, 3alUCh, CPABHEHHUE, YIOPSIOYMBAHNE PAIMOHAIBHBIX YHCEIL.
Apudmernueckue JeiCTBUS C pallMOHaIbHBIMU YKciamMu. Pelienue 3a1au u3 peanbHoOM
MPaKTUKHU Ha YacTH, HA APOOH.

Cremnens ¢ HaATYpaJIbHBIM MTOKa3aTeJIeM: OIpeiesieHHe, MpeoOpa3oBaHNe BRIPAXKEHUN Ha
OCHOBE OTIpe/ICTICHUS.

[IporieHTHI, 3aMCh MPOIEHTOB B BUJIE APOOH U IpOoOH B BUE MPOILIEHTOB. TpHu OCHOBHBIE
3a/1a4d Ha MPOIICHTHI, PEIICHUE 3a/1a4 U3 PEaTbHOM MPAKTHKH.

[IpuMeHeHne MPU3HAKOB ACIUMOCTH, PA3JI0KEHNE Ha MHOKHUTEIIN HATYPAIbHBIX YHCET.

PeanbHbIe 3aBUCMMOCTH, B TOM YHCJIE NPsSMasi 1 00OpaTHAsi MPOMOPIIMOHATBFHOCTH.
Anzebpauueckue eviparxcenus

[TepemenHbIE, YMCIOBOE 3HAUCHUE BhIpaXKeHUs ¢ nepeMeHHou. [IpencraBienne 3aBUCUMOCTH
MEXy BeIMUYMHAaMU B BUA€ popMyiibl. Beraucienus mo Gpopmysnam.

[IpeobOpazoBanrie OyKBEHHBIX BBIPAKECHHI, TOXKIECTBEHHO PABHBIE BHIPKECHMUSI, PABHIIA
npeoOpa3oBaHMsI CYMM U MTPOU3BEICHU, TPAaBUJIA PACKPHITHS CKOOOK U TTPUBEICHUS MTOAOOHBIX
ClIaraeMbIX.

CBolicTBa CTENEHH C HATYpAJTbHBIM MOKA3aTEIEM.

OnHounensl 1 MHOTOWIEHBI. CTenieHs MHOTOWICHA. ClI0KeHUE, BRIUMTAHUE, YMHOKECHHE
MHOTO4WICHOB. DOPMYJITBI COKPAIIEHHOTO YMHOKEHHUSI: KBaJIpaT CYMMBI U KBaJpaT Pa3HOCTH.
®opmyiia pa3HOCTH KBaJpaToB. Pa3inokeHne MHOTOWICHOB HA MHOXKHUTEIH.

Ypasnenua

VYpaBHeHHe, KOPEHb YpaBHEHUs, IpaBUiia IpeoOpa3oBaHus ypaBHEHUs, PABHOCUIILHOCTD
YpaBHEHUU.

JIuHeitHOE ypaBHEHUE ¢ OJHON MTEPEMEHHOM, YUCIIO KOPHEW JIMHEHHOTO YpaBHEHUS, PEIICHUE
JMHENHBIX ypaBHeHUH. CocTaBieHNE YpaBHEHUH 110 YCIOBHIO 3a7a4M. Penenne TeKCTOBbIX
3a/1a4 C MOMOILbIO YPaBHEHUH.

JluneitHoe ypaBHEHHUE C JIBYMS TIEpEMEHHBIMU U ero Tpaduk. CucteMa IByX JTUHEHHBIX



yYpaBHEHHMI ¢ IByMsI ITIepeMeHHBIMU. Perienne cucteM ypaBHEHHH criocoO0M 1MOACTaHOBKH.
[Tpumepsl pelieHns: TEKCTOBBIX 3ajayd ¢ IIOMOILBIO CUCTEM ypaBHEHUI.
Koopounamut u cpagpuxu. @ynukyuu

Koopaunara Touku Ha npsmoil. Uucnossle npoMexyTKH. PaccrossHue MKy 1ByMs TOYKaMHU
KOOPJAMHATHOU IIPSIMOM.

[IpssmoyronbHas cucrema koopauHart, ocu Ox u Oy. AGcuucca U opArHATa TOYKU Ha
KOOPAWHATHOMH miockocTu. [Ipumeps! rpadgukoB, 3aaHHbIX GpopmynaMu. Urenue rpadukoB
peanbHbIX 3aBUCUMOCTEM.

[Monsarue Gpynxun. I'padux Gpynkiuu. CoiictBa ¢pyHkumid. Jluneinas ¢pynkuus, e€ rpadux.
['padmyeckoe penieHre JIMHEHHBIX YPaBHEHUHN M CHCTEM JIMHEWHBIX ypaBHEHUH.

8 KJIACC
Yucna u eviuucnenun
KBanparnslii kopenb u3 umncina. [lonsarue o0 uppanroHanbHOM uncie. [lecsaTuunble
npUOJIMKEHUS UPPALMOHANBHBIX dncel. CBOWCTBA apu(PMETHIECKUX KBAJAPATHBIX KOPHEH U X
IIPUMEHEHHE K IPE0OPa30BaHUIO YUCIIOBBIX BHIPAXEHUI U BbIUMCICHUAM. [leficTBUTENbHbIE
YHCIIa.

Crenens ¢ 1enbIM MOKa3areneM U e€ cpoiicTBa. CtaHgapTHas 3alluCh YMCia.

Anzebpauueckue eviparxcenus

KBanpaTtHbiii TpEXuiieH; pa3ioKeHne KBaAPaTHOTO TPEXWICHA HA MHOKUTEIH.
Anrebpanyeckas poOb. OCHOBHOE CBOMCTBO anredpandeckoit npodu. CriokeHue, BEIYUTaHUE,
YMHOX€EHHE, JIeJIeHne alredpandyeckux Apooeil. PanmoHanbHble BEIpaXXeHUS U UX
npeoOpazoBaHue.

Ypasnenus u nepasencmea

KBanpatHoe ypaBHeHue, popmysa KopHell KBaapaTHOTo ypaBHeHUs. Teopema Buera.
Pemenuie ypaBHeHUH, CBOAAIIMXCS K TUHEHHBIM U KBagpaTHbIM. [Ipocreiimme qpobHo-
panMoOHAIbHBIE YPABHEHUS.

I'padmueckas nHTEpIpeTallnsl ypaBHEHUH C IBYMsI IEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YPaBHEHUH C ABYMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 33714 anreOpandeckKuM CIIoCoOOOM.

UucnoBble HEPABEHCTBA U MX CBOMCTBA. HepaBEeHCTBO C OJTHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHEHbIE HEpaBEHCTBA C OJHOM nepeMeHHOW. CUCTEMBI

JIMHEMHBIX HEPABEHCTB C OJIHOW NMEPEMEHHOM.

Dynkyuu

[Tonstue pynkmuu. O6IacTh OMpeeICHUS U MHOXKECTBO 3HaUeHUH (QyHKIMH. CTIOCOOBI
3a1aHus PyHKITUH.

I'paduk pyakmuu. Urenue croiicTB pyHkumu o e€ rpaduky. [Ipumepsr rpadukoB GyHKITUH,
OTpakaroIlUX peaibHbIE MPOIECCHI.



@OyHKIUH, OTUCHIBAOIIHE MPSIMYIO U 00pPAaTHYIO MPOIMOPIHOHAIBHBIE 3aBUCIMOCTH, X
rpapukn. Oynkmuny = X2,y = X3,y =Vx,y = [x|. [paduueckoe pemenne ypaBHeHui 1
CHUCTEM ypaBHEHUM.

9 KJIACC

Yucna u éviuucnenun

JlelicTBUTENbHBIC YKCIIA

PanmonansHbIe ynciia, MpparoHaIbHBIC YHCIIa, KOHEYHBIC M OECKOHEYHBIC IECATUIHBIE
IpoOu. MHOXKECTBO IEHCTBUTENBHBIX YUCEIT; ICHCTBUTEILHBIC YHCIIa KaK OECKOHEUHBIC
JecsATUYHbIe poOu. B3anMHO 0IHO3HAYHOE COOTBETCTBUE MEXK1Y MHOKECTBOM
JICUCTBUTEIbHBIX YUCET U KOOPAUHATHOM MPSMOM.

CpaBHeHHE IEWCTBUTEIIBHBIX YHUCEN, apuPMETHUECKUE ACHCTBUSA C JCHCTBUTEIbHBIMU
YHCIIaMH.

N3mepenust, npuOauxeHus, OLCHKH

Pa3mepsl 00bEKTOB OKPYKAIOIIET0 MUPA, JJIUTEITLHOCTh IIPOLIECCOB B OKPYKAIOIIEM MUDE.
[TpubmmkEHHOE 3HAYCHNE BEIMYUHBI, TOUHOCTD NpuOImkenus. Okpyriienue yucen. [Ipukuaka
Y OLICHKA PE3YJIbTAaTOB BHIYUCIICHUM.

Ypasnenus u nepasencmea

Ypasnenus ¢ oonoii nepemennoii
JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUN, CBOAAIIMXCS K JIMHEWUHBIM.
KBagparHoe ypaBHeHue. Pemienne ypaBHeHU, CBOAAIMXCS K KBaipaTHbIM. bukBaapaTtHoe
ypaBHeHuE. [IpuMepbl penieHrs ypaBHEHUN TPEThEW U YETBEPTOM CTEMEHEHN pa3oKEeHUEM Ha
MHOHUTEIH.

Pemenue npoOHO-palOHAIbHBIX YPaBHEHUH.
Pemenne TeKCTOBBIX 3a/1a4 alreOpanyeckKuM METOJIOM.

Cucmembl ypaenenuii

VYpaBHeHHe ¢ ABYMs MTEPEMEHHBIMU U ero rpaduk. Pemenue cucreM ABYX JIMHEHHBIX
YPaBHEHUH € ABYMs NIEpEMEHHBIMU. Pelienne cucreM IByX YpaBHEHHM, OJHO U3 KOTOPBIX
JUHEeHoe, a [pyroe — BTopoii creneHu. ['paduueckas nHTEpIpeTanys CUCTEMbl ypaBHEHUH C
JIBYMsI IIEPEMEHHBIMHU.

Pemenne TekCTOBBIX 33714 anreOpandeckKuM CIIoCoOOOM.

Hepasencmea
YuciioBblE HEPABEHCTBA U UX CBOMCTBA.

Pemrenne nuHENHBIX HEPABEHCTB C OJHOW NTEpEMEHHON. Pemenne cucteM TMHENHBIX
HEpaBEHCTB ¢ OJIHOU TepeMeHHol. KBapaTHbeie HepaBeHCTBa. [ 'paduueckas HHTEpIIpeTaIus
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS IICPEMEHHBIMH.

Dynkyuu
Ksagparnunas ¢ynkius, e€ rpaduk u cBoiicTa. [lapadoa, KoopaArHATHI BEPITMHBI
napaboJIbl, 0Ch CAMMETPHUH TTapadoITbL.



I'paduku Gyskmumit: y = kx,y = kx + b,y = k/x,y = x3,y =Vx,y = [x| n ux cBoiicTaa.

Yucnoevie nocnedogamenbHocmu
Omnpenenenue U criocoObl 3a1aHUs YUCIOBBIX MOCIEI0BATEIBHOCTEH

[TonsiTHE YNCIIOBOI MOCIIENOBATENBLHOCTH. 3aJaHUE M10CIIEI0BATEIbHOCTH PEKYPPEHTHOM
dbopmyIoit u HopmyIoi n-ro dieHa.

Apugpmemuueckasn u ceomempuueckas npozpeccuu
Apudmernueckast 1 reoMmeTpuueckas mporpeccuu. @opmyIbl n-To yieHa apupMeTUIeCKOr 1
T€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.
N300pakeHne 4ieHOB apu(pMETHIECKON U TeOMETPUYECKON POrpeccCuii TOUKaMu Ha

KOOpPJMHATHOM IJIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUUAIbHBINA POCT. CII0KHBIE POLIEHTHI.

NPEIMETHBIE PE3YJIBTATHI
[IpenmMeTHbIC pe3yabTaThl OCBOSHUS IPOrPaMMBbl yUeOHOTO Kypca K KOHILY O0y4eHus
B 7 KJacce:

Yucna u evluucnenusn

. BbInonHATe, coueTass ycTHble M NUCbMEHHBIE NPUEMBI, apudMeTHUeCKue ICHCTBUS C

palnMoHAIbHBIMU YUCIIAMH.

. HaxoauTh 3HaueHUs YUCIIOBBIX BBIPAXKEHUH; MPUMEHSTHh pa3zHOOOpasHbIE CIIOCOOBI U

NpUEMBl BBIUMCICHHUS] 3HAYEHMH JPOOHBIX BBIPAKEHUH, COJIEPXKALIUX OOBIKHOBEHHBIE U

NECSITUUHBIE POOH.

. [lepexonuth OT 0HON QOPMBI 3alKCH YHUCEN K ApYroi (mpeoOpa3oBbIBaTh AECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO
JECATUYHYIO IPOOBb).

. CpaBHUBaTh U YIOPSAJ0YMBATh PAllMOHAJIbHbIE YUCIIA.

. OxpyrisTh yucIa.

) BBINOMHATE NPUKKUIKY U OLIEHKY PE3yJbTaTa BBIYMCICHUH, OLICHKY 3HaYEHHUI YMCIIOBBIX
BBIPAKCHUM.

. BbINONMHATE AEUCTBUS CO CTENEHSAMU C HATypalbHBIMU IIOKA3aTEISIMH.

. [IpuMeHATH NpU3HAKK JENMMOCTH, Pa3I0KEHHE Ha MHOXKUTEIN HATYPAIbHBIX YHCEIL.

) Pemate mpakTHKO-OPHMEHTHUPOBAHHBIE 3aJa4M, CBS3aHHBIE C OTHOIICHWEM BEJIMYUH,

MIPONOPIMOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMH; WHTEPIPETHPOBATH PE3YJbTATHl PEHICHUS

3a/1a4 ¢ y4€TOM OTpaHUYEHUMN, CBA3aHHBIX CO CBOMCTBAMU paccCMaTPUBAEMbIX OOBEKTOB.

Anzedopauueckue eviparxcenus

. Hcnonb3oBath anredpanyeckyr0 TEPMUHOJIOTHIO U CHUMBOJIMKY, HPUMEHATh €€ B
mporecce OCBOCHUs yueOHOro MaTepuara.

. HaxonuTs 3HaueHust OyKBEHHBIX BBIPAKEHUH MPU 3aJaHHBIX 3HAUCHUSIX EPEMEHHBIX.

. BeImonHATE peoOpa3oBaHust LENOro BEIPAXEHNUS B MHOTOUJICH MTPUBEICHHEM MOT00HBIX

CllaraeéMbIX, paCKpbITHEM CKOOOK.
o BbINONMHATE yMHOXEHHE OJHOUYWIEHa HAa MHOTOWIEH W MHOTOWJIeHa Ha MHOTOYIEH,
MPUMEHSTH (POPMYJIBI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.



. Ocyl1ecTBIATh Pa3i0KEHUE MHOTOWIEHOB Ha MHOMKHUTENIU C MOMOIIbIO BBIHECEHMS 3a
CKOOKM OOIIer0 MHOXHUTEIIS, TPYIIHPOBKH CIAaraeMbIX, IPUMEHEHUS (POPMYIT COKPAIMEHHOTO
YMHOKEHHS.

. [TpumensITh MpeoOpa3zoBaHKsI MHOTOWICHOB JIJISl PEIICHHS PA3TUIHBIX

. 3a/1a4 U3 MaTeMAaTHKH, CMEXHBIX MIPEAMETOB, U3 PEaTbHON MPAKTUKH.

o Hcnonb30BaTh CBOMCTBA CTENEHEN ¢ HATypalbHBIMU MTOKA3aTEISIMU 1711 IPeoOpazoBaHus
BBIPAYKCHHUIA.

Ypasnenus u nepasencmea
° Pewrate nuHeliHble ypaBHEHUS C OJHOM NMEPEMEHHOMW, MPUMEHsS MpPaBUIa MEPEXoaa OT
HCXOJHOTO YpaBHEHMsI K pPaBHOCWIBHOMY eMy. lIpoBepsiTh, sBiseTCs JM 4YUCIO KOPHEM

YPaBHEHUSI.
. [TpumensTh rpaduyeckre METObI P PEIICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

) [lonOupars mpumepsl nap uuceln, SIBISIOMIMXCS PELICHUEM JIMHEWHOTO ypaBHEHUS C
JBYMS IEPEMEHHBIMHU.

. Crpouth B KOOPAMHATHOM IUIOCKOCTH TpauK JIMHEHHOTO YpaBHEHUS C JBYMs
NIEPEMEHHBIMH; M0JIb3YSICh IPahuKOM, IPUBOAUTE IPUMEPHI PELICHUS YPaBHEHHUS.

. Pemarp cuctemsl IByX JIMHEMHBIX ypaBHEHUH C JBYMs II€PEMEHHBIMH, B TOM YHUCIIE
rpauIEeCKU.

. CocTaBiATh M pemarb JUHEHHOE YpaBHEHHE WIM CUCTEMY JIMHEHHBIX YpaBHEHUM I10

YCJIOBUIO 3aaa4dud, HMHTCPIOPETHPOBATH B COOTBETCTBHUHM C KOHTCKCTOM 3aaaydyu HOHy‘IeHHBIfI
pe3yJbTar.

Koopounamut u zpagpuxu. @ynkyuu

. N3o0OpakaTh Ha KOOPAWHATHOW TPSMOM TOYKHU, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJAMHATaM, JYy4HM, OTpPE3KH, WHTEpBaJIbl; 3alUChIBATh YHCIOBBIE MPOMEXKYTKH Ha
anreOpanvecKkoM sI3bIKE.

. OTmeudaTh B KOOPJIMHATHOW IJIOCKOCTH TOYKM MO 33JaHHBIM KOOpAMHATaM; CTPOUTh
rpaduKy TUHEHHBIX QYHKIIUHA.

. OnwuceiBaTh ¢ TOMOILIBIO (YHKIMNA HM3BECTHBIE 3aBHCHMOCTH MEXAY BEJINYMHAMU:
CKOpPOCTb, BpEMS, PACCTOSHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTh; MPOU3BOAUTEIBHOCTD, BPEMS,
00BEM pabOTHI.

. HaxonuTs 3HaueHune GyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

. [Tonumats rpaduyeckuii cnoco® mpeacTaBiIeHUs U aHalu3a MHPOpMAalUU; U3BJIEKaTh U
MHTEPIPETUPOBATH HHPOPMAIIHIO U3 TPapUKOB peaIbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

8 KUIACC
Yucna u evluucnenusn
e lcnonb3oBaTh HaYaJIbHbIE NPEACTABICHUS O MHOKECTBE I€UCTBUTEIBHBIX YUCEI IS
CPaBHEHMUsI, OKPYTJIEHUS U BBIYUCIICHUI; N300paxarh JeHCTBUTENIbHbBIE YHCIa TOUKaAMH
Ha KOOPJMHATHOM MPSIMOIA.



[TpuMeHATH MOHATHE apUPMETHIECKOTO KBAAPATHOTO KOPHS; HAXOAUThH KBaJApaTHbIC
KOpPHU, UCIIOJIB3YS IPU HEOOXOAUMOCTH KAJIBKYJISTOP; BBIIIOIHATH IPE0Opa30BaHuUs
BBIPXCHHH, COIEPIKAIUX KBAAPATHBIC KOPHH, UCTIONB3YS CBOMCTBA KOPHEH.
I/ICHOHB3OBaTb 3aIIiucu GOHBH_II/IX 1 MaAJIbIX YHUCCII C IOMOIIIBIO ACCATUYHBIX I[p06ei/’1 nu
crernener yucia 10.

Anzedpauueckue evipasrcenus

[TpyMEHSTH OHATHE CTENEHU C LIEIbIM IIOKa3aTENIEM, BBIIIOJIHATH IPEOOPAa30BAHUS
BBIPAKCHUM, CONEPIKALUX CTEIEHU C LEIbIM II0KA3aTENIEM.

BBInosnHATE TOX1€CTBEHHBIE IPe0OPa30BaHuUs PallOHAIBHBIX BBIPAXKEHUN HA OCHOBE
IpaBuiI JeHCTBUIN HAaJL MHOTOUJIEHAMH U alredpanyecKuMu JpoOsMu.

PackianbiBaTh KBaApaTHBIA TPEXUIICH HA MHOKUTEIIH.

[TpumeHsTh IpeoOpa3oBaHUsl BBIPAKEHUH /1JIsl PELIEHMs] pa3IM4HbIX 33]a4 U3

MAaTCMAaTUKH, CMCXKHBIX IPECIMETOB, U3 peam)Hoﬁ IMPAKTHUKH.

Ypaeneuu}l U HepaseHncmea

PemaTs nuHeliHble, KBapaTHbIE YPABHEHUS U PALlMOHAIBHBIE YPABHEHMSI, CBOASILIUECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

[Tepexoauth OT ci10BECHOU (hOPMYIMPOBKH 33/1a41 K €€ anredpandeckoil Moienu ¢
MIOMOUIBIO COCTABJICHNS YPABHEHMSI MJIM CUCTEMBI YPaBHEHUM, MHTEPIIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4¥l TIOJyYEHHBIN pPE3ysIbTar.

[TpyMeHATH CBOMCTBA YNCIIOBBIX HEPABEHCTB ISl CPABHEHUS, OLIEHKH; PEIIATh JMHEHHBIE
HEPaBEHCTBA C OJJHOM MEPEeMEHHON U X CUCTEMBI; 1aBaTh IpapUUECKyI0 HILTIOCTPALIUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

Dyukyuu

[ToHuMaTh 1 UCTIONIB30BaTh (PYHKIIMOHAIBHBIE OHATHUS U SA3bIK (TEPMUHBI,
CUMBOJINYECKHE 0003HAUEHUs); ONPEAETATh 3HaUeHHEe (QYHKIIUH 110 3HAYSHHUIO
apryMeHTa; ONpeeNaTh CBOMcTBa PyHKIMH 110 €€ rpaduky.

Ctpouts rpaduKn deMeHTapHbIX Gyrkumii Buaay = K/X,y =x2,y = X3,y =Vx,y =
[X|; omuchIBaTh CBOICTBA YMCIOBOM (YHKIMH 110 €€ rpaduKy.

9 KJIACC

Yucna u eviuucieHus

CpaBHMBATh U yNOPSAA0YNBATH PAlMOHAIBHBIE U HPPALIMOHAIIBHBIE YHCIIA.

BrimonsaTe apupmMeTHueckue JecTBUS C pallMOHAIbLHBIMU YUCIIAMH, COYETast yCTHBIC U
MIACbMEHHBIE TPUEMBI, BBITTOIHATH BEIUUCICHUS C UPPALMOHAIIBHBIMU YUCIIAMU.
Haxonuts 3Ha4eHUs CTENEHEN ¢ NENbIMU [T0KA3ATESIMU U KOPHEH; BBIYUCIIATH 3HAYCHUS
YUCJIOBBIX BBIPAKECHUM.

OKpyTJsTh NEHCTBUTENIBHBIE UNCIIA, BBINOIHATS IPUKUJIKY PE3Y/IbTaTa BEIYUCICHUM,
OLICHKY YHCJIOBBIX BBIPa)KCHUU.



Ypaenenu}l u Hepaeencmea

Pemiate nuHelHbIe U KBaJpaTHbIC YpaBHEHUS, YPABHEHHU S, CBOASAILUECS K HUM,
npocTelme ApoOHO-PAMOHAIBHBIE YPaBHEHUS.

Pemiate cucteMbl ABYyX TUHEHHBIX YpaBHEHUH € ABYMS IEPEMEHHBIMHU M CUCTEMBI JIBYX
YPaBHEHHUH, B KOTOPBIX OHO YPAaBHEHUE HE SABJISAETCS JIMHEUHBIM.

Pemate TeKCTOBBIE 331a4H aIreOpaNuecKuM CIIOCOOOM C MTOMOIIBIO COCTABICHUS
YpaBHEHHUS WM CUCTEMBI IBYX YPaBHEHUH C IByMS MIEpEMEHHBIMU.

[TpoBoAMTH MpoOCTEHIIINE UCCIIETIOBAHNS YPABHEHHUI U CUCTEM YPaBHEHHMIA, B TOM YHCIIE C
pUMEHEHHEM IpaduyecKuX MpeacTaBiIeHi (ycTaHaBIUBaTh, UMEET JIM YPAaBHEHUE WU
CUCTEMa YpaBHEHUI pelIeHusl, €ClIu UMEET, TO CKOJIBbKO, U TIp.).

Pemars nuHeiiHbIe HEpaBEHCTBA, KBAJpaTHBIE HEPABEHCTBA; U300paKaTh pPELICHHE
HEPAaBEHCTB Ha YMCJIOBON MPSIMOM, 3alIMCBHIBATH PEILIEHUE C IOMOIIBIO CHMBOJIOB.
Pemartb cucTeMbl TMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUYAIOIIIE
KBaJpaTHOE HEPABEHCTBO; M300paXkaTh PEUICHNE CUCTEMbI HEPABEHCTB Ha YMCIIOBOM
IPSIMOM, 3aIIUCBIBATH PEILIEHUE C TOMOIIBIO CHUMBOJIOB.

Hcmons30BaTh HCPABCHCTBA ITPHU PCIICHUHN PA3JIMYHBIX 3a1a4.

Dynkyuu

Pacno3naBate GyHKINN H3y4eHHBIX BUIOB. [10Ka3bIBaTh CXEMAaTHYECKH PACIIOIOKEHUE
Ha KOOP/IMHATHOM TIIOCKOCTH rpadukoB ¢yHkimid Buaa: y =kx, y=kx +b,y = k/X,y =
ax2 +bx +¢,y=x3,y =Vx,y = [x| B 3aBHCHMOCTH OT 3HaueHHi KO>)DUIHEHTOB;
OTHCBIBATh CBOMCTBA (DYHKITHIA.

CrpouTth 1 n300paXkaTh CXeMaTHUECKU IpaUKK KBaJpaTUUHBIX (PYHKLUH, OMHUCHIBATD
CBOWCTBA KBaIpaTUYHBIX (DYHKIMHA MO UX rpaduKam.

PacrniozHaBaTh KBaipaTHYHYIO QYHKIHNIO IO (hopMyJie, TIPUBOAUTE IPUMEPHI
KBaJPaTUYHBIX QYHKIUI U3 peabHON KU3HU, (PH3UKH, TEOMETPHH.

Yucnoevle nocieo008amebHOCIU U npozcpeccuu

Pacno3naBaTh apuMeTndecKyo U reOMEeTPUUECKYI0 IPOrPECCUU MPHU Pa3HBIX CIIOco0ax
3aJJaHuUS.

BbINOTHATE BRIYUCIIEHUS C UCTIOIb30BaHUEM (POPMYII N-TO ujieHa apu(pMeTHIECKOn 1
TEOMETPUUECKOHN MPOTPECCHUM, CyMMBI IIEPBBIX N YJIEHOB.

N300pakaTh WieHbl OCIEI0BATEIBHOCTH TOYKAMH Ha KOOPJMHATHON TIOCKOCTH.
Pemats 3a1aun, cBsI3aHHBIE C YNCIOBBIMU TOCIIEI0BATEILHOCTSIMH, B TOM UUCIIE 33/1a4H

U3 PeaTbHOM XKU3HH (C UCIOIB30BaHUEM KaJIbKYIATOPA, IU(PPOBBIX TEXHOJIOTHIA).



TEMATHUYECKOE INIAHUPOBAHUE YYEBHOI'O KYPCA «Aaredpa»

7 kaacce (102 1)

Ha3sBanmue DJIeKTPOHHbIE
paszena OcHoBHOE OCHOBHBIE BH/bI (undposbie)
(Tembi) coaep:KaHHe NeATeJbHOCTH 06pazoBaTeIbH
Kypca (4mciio o0yvarommxcs BIE pecypeb

4aco0B)
Yncaa u I[TousTie CucTeMaTH3upOBaTh U bubmmoreka [IOK
BBIYHCJIECHH panroHaJIbHOI'O YHCJIA. o0oramaTth 3HAHUA 00 https://m.edsoo.ru/7f
i. Apudmernieckne OOBIKHOBEHHBIX U 415b90
Panuonajbn ACUCTBUSA C JIECATHYHBIX JIPOOSIX.
ble YHc/Ia parOHaJIbHEIMI CpaBHHBATDL U
(25 u) yucnamMu. CpaBHEHUE, VIIOPSUIOMMBATE APOGH,

YHOpSIIOYUBAHUE

pauuoOHaJIbHBIX YHUCE.
CrerteHns ¢
HATypaJbHbIM
OKa3aTeJIEM.
Pemienue OCHOBHBIX
3aJ1a4 HaApoOH,
IPOLICHTHI U3
peajribHOU IIPAKTUKH.
ITpusHaku neaumMocCTH,
pa3JIoKeHusT Ha
MHO>XHUTCIIN
HaTypaJlbHBIX YUCEIL.

Peanbubie
3aBUcUMOCTH. [Ipsimas
U oOpaTHas
OPONOPLHHUOHAIIEHOCTH

npeoOpa3oBkIBas IIPU
HEOOXOJIMMOCTH
JIECSITUIHBIC APOOU B
OOBIKHOBCHHBIC,
OOBIKHOBCHHBIC B
JICCATUYIHBIC, B
YacTHOCTHU B
OECKOHEUYHYIO
JICCATUYHYIO IPOOb.
IIpuMeHaTs
Pa3HOO00pa3HbIe CIIOCOOBI
U NPUEMBI BHIYUCTEHUS
3HaYeHU#l APOOHBIX
BbIPAsKEeHUM,
coaepKaIIux
OOBIKHOBEHHBIC U
JIECATUYHBIE IpOoOU:
3aMEHSITh TIPU
HEOOXOJIMMOCTHU
JIECATUYHYIO IPOOh
OOBIKHOBECHHOW U
OOBIKHOBEHHYIO
JICCITUIHOM, TTPUBOJIUTH
BBIpa’KeHUE K hopme,
HanOosee ya1o0HOU st
BBIYMCIICHUM,
nmpeoOpa3oBbIBATh
JpOoOHBIE BBIPpAYKSHUS HA
YMHOKCHHE U JICJICHUE
JIECATUYHBIX IPOOEH K
JICUCTBUSIM C [ETBIMU

4 CJIaMU.

IIpuBOANTH YHCIOBBIE U
OyKBeHHbIE MPUMepPbI
CTENEHNU C HAaTypaJIbHbIM
moKasaTejieM, OOBICHSS
3HA4YCHUsI OCHOBAHUS
CTEIICHHU U MOKa3aTeJIs



https://m.edsoo.ru/7f415b90
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CTEIICHHU, HAXOJIUTh
3HA4YECHUS CTEIIcHEN
Buja a" (a — moboe
palroHaIbHOE YHUCIIOo, N
— HaTypaJIbHOE 4YHCJIO).
IIoHMMATH CMBICII
3alMCU OOJBIIHNX YUCEIT
C IIOMOIIBIO
JIECSITUYHBIX IpOoOeH u
crenecHel yncia 10,
NPUMEHATH X B
pealbHBIX CUTYyaIIUsIX.

IIpuMeHATHh NPU3HAKU
JAECIUMOCTH, PA3JI0XKECHUS
Ha MHO>XHUTEJIHN
HaTypaJbHBIX YHCEJI.
PemaTts 3a1aum Ha yacTy,
OPOLCHTHI, MPOIOPLIUH, HA
HaXO0XXJACHHUE JIPOOHU
(mpo1teHTa) OT BETUYUHBI
U BEJIMYUHBI 10 €€ npoou
(mpo1tieHTy), npodu
(mpo1eHTa), KOTOPBIN
COCTaBJISICT OJlHA BEJIMYMHA
ot apyroii. IlpuBoauTs,
pa30oupaThb, OIEHUBATh
pa3In4HbIEC pEIIeHUs,
3aMUCH PELICHUM
TEeKCTOBBIX 3aj1ad.
PacnosnaBarte u
00BSICHATH, ONTUPAsICh HA
OTpeesIeHus], IPSIMO
MIPONOPIIMOHAIBHBIE U
obpaTtHO
MPOIOPLUOHAIBLHBIE
3aBUCUMOCTH MEXIY
BEJIMUMHAMU; NPUBOAMTH
NMpUMePbI 3TUX
3aBUCHUMOCTEN U3
peanbHOro Mupa, u3
IPYTUX Y4eOHBIX
MIPEeIMETOB.

PemraTe npakTuko-
OpHUEHTHPOBAHHBIE 3a/1a4U
Ha JpoOu, IPOLCHTHI,
NPSIMYIO ¥ OOpaTHYIO
MPONOPLIMOHAIBHOCTH,

NPONOPLUUUN
Anredopanyec BbykBeHHBIE OBJuagernb bubnuorexa
Kue BBIpAKEHUS. anreOpanyeckoin LIOK
BbIPaKeHHUs IlepemenHnsle. TEPMHUHOJIOTUEN U https://m.edso0.ru/
(27 u) JomycTtumslie CI‘/‘IMBOJ'II/IKOI\/JI, NPUMEHSTH 7f415b90
3HA4YECHUS €€ B IIpoliecce OCBOCHUS
E€PEMEHHBIX. ydeOHOro Marepuara.
dopmynbl. HaxoaurTs 3HaYEHUs

IIpeobpazoBanme

OYKBEHHBIX BBIPpaKCHUH



https://m.edsoo.ru/7f415b90
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OYKBEHHBIX
BBIPA’KECHUH,
packpbITHE CKOOOKHU
HPUBEACHUE TTOJIOOHBIX
claraeMbIX.

CBolicTBa CTENICHU C
HaTypaJIbHBIM
MOoKa3aTeyeM.

MHOTO4YJICHHI.
CroxeHue, BBIYUTAHUE,
YMHO>XXEHHUE
MHOTOWIEHOB. @OopMyibl
COKpAaIEHHOTO
YMHOXEHUS.
Paznoxxenune
MHOTO4YJICHOB Ha
MHOXUTCIINU

P 3aJaHHBIX
3HAYCHUSIX OYKB;
BBIIIOJIHATH BBIYHCIICHUS
no ¢popmynam.
BbInOIHATH
npeoopa3zoBaHUsl LEJIOTO
BBIPAYKEHHUSI B MHOT'OYJICH
NpUBEICHUEM MTOJOOHBIX
cllaraeMblX, PacKpbITHEM
CKOOOK.

BBINOJIHATH YMHOXKEHHUE
OJHOYJIEHA Ha MHOT'OWJICH
1 MHOTOWIEHA Ha
MHOTOYJICH, IPUMEHSITh
bopmyier kBagpaTa
CYMMBI U KBajJpaTa
pa3HOCTH.
OcyuiecTBJIsSTH
pa3ioKeHrue MHOTOUYJICHOB
Ha MHOUTEJIA NYTEM
BBIHECCHUSI 32 CKOOKHU
00IIET0 MHOKHUTEJIA,
NpUMEHEHUs (HOPMYITbI
pa3HOCTH KBaJpaToB,
hopmyst cokpaméHHoro
YMHO>KEHUS.
IIpumMmeHsaTH
npeoobpazoBaHue
MHOTOYJICHOB JJIsI
peLIeHUs PA3INIHBIX
3aja4d U3 MareMaTHuKH,
CMEXXHBIX IIPEJAMETOB, U3
peaJibHON IIPAKTHUKU.

3HAKOMHUTBCA ¢ HCTOPHEH
Pa3BUTHUA MAaTCMAaTHUKU

YpaBHeHus

¥ HePaBeHCTBA
(20 9)

YpaBHEeHUE, IpaBuiIa
npeoOpa3zoBaHUs
YpaBHEHUA,
PaBHOCHUIIBHOCTB
YPaBHEHUIA.
JInHelitHOEe ypaBHEHHUE C
OJHOU MEpPEMEHHOMH,
pelieHue JTUHEUHbBIX
ypaBHeHuii. Penienue
3aJ1a4C NOMOIIBIO
YPpaBHEHUI.

JInHelitHOEe ypaBHEHHUE C
JIBYMsI IEPEMEHHBIMHU U
ero rpaduk.Cucrema
JIBYX JIMHEWHBIX
YpaBHEHHUU C ABYMS
nepeMeHHbIMU. Pemenne
CHUCTEM ypaBHEHUU
CIOCOOOM MOACTaHOBKU
U CIOCOOOM CIIOKEHHUS

Pemraths nuHeiHoOe
ypaBHEHHE C OJTHOU
epEMEHHON, MPUMEHSA A
NMpaBMJIA TIEPEX01a OT
HCXOJHOTO YpPaBHEHUS K
paBHOCWJIBHOMY eMy OoJiee
MPOCTOrO BUJA.
IIpoBepATs, ABIISIETCA U
KOHKPETHOE YHCIIO
KOPHEM ypaBHEHUSI.
IMoap6upaTs NpuMepbI
map 4uceil, ABJIAOIINXCA
pelieHneM JMHENHOT O
YpaBHEHUS C ABYMsI
nepeMeHHbIMU. CTPOUTH
B KOOpJIMHATHOM
MJIOCKOCTH Irpaduk
JIMHEWHOTO ypaBHEHUS C
ABYMsI TIEPEMEHHBIMU;
HOJIBL3YSICh I'paUKOM,
NMPUBOJIUTH NPUMeEPHI
penieHus ypaBHEHHUS.

Bbubnuoreka
1HOK
https://m.edsoo.ru/
7f415b90
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Haxoaurths pelueHue
CUCTEMBI JIBYX JIMHEHHBIX
yYpaBH&UI C IBYyMs
EepPEMEHHBIMU.

CocTaBJiasaTh U pemiaTh
YpPaBHEHHUE WU CUCTEMY
YPaBHEHUH 110 YCIOBHIO
3aja4d,
HHTECPIPESTUPOBATH B
COOTBETCTBUM C
KOHTSKCTOM 3aJI1auu
MOJIyYCHHBIA Pe3yJIbTaT

Koopaun
aTbl U
rpaguku.
DyHKINU
(24 )

Koopaunara Touku Ha
npsiMoii. UrucioBeIe
OPOMEXKYTKH.
Paccrosinue mexny
JBYMsI TOUKaMH
KOOPJAUHATHOU
PsSIMOI.

IIpsamoyronbsHas
cucreMa KoopJuHaT
Ha MJIOCKOCTH.
IIpumeppiTpaduKoB,
3aJIaHHbBIX
dopmymnamu. Urenue
rpaguKoB peajbHbIX
3aBUCUMOCTEMH.

Iloustne pyHKIMHA.
I'padpuxpyskmum.
CroiicTBa QpyHKIIHIA.
Jlunelinass GyHKIIHUS.
IToctpoenue rpaduka
JIMHEWHOHN PyHKINH.
I'padpux dpyHKIIHN y
=lx|

HN3o0pakaTh HA
KOOPAUHATHOM MPsIMO
TOYKH, COOTBETCTBYFOIIHE
3alaHHBIM KOOpAuWuHaTaM,
JIyYH, OTPE3KH,
HMHTCPBAJIbI; 3allMChIBATh
WX Ha anredpanvdecKkoM
SI3BIKC.

OTmeuaTs B
KOOPJAUHATHOM IJIOCKOCTHU
TOYKH TI0 33JaHHBIM
KOOpAUHATaM; CTPOUTH
rpauKH HECJIOKHBIX
3aBUCUMOCTEH, 3aJaHHBIX
popmynamu, B TOM uncie
C IOMOIIBIO U(PPOBBIX
JtabopaTopuii.
IIpumensiTh, H3yyathb
npenMy1iecTBa,
HHTEPHPETUPOBATH
rpaduueckuii cnocod
MPEICTABICHHS U aHAIIN3a
pa3HOOOpa3HOMN KU3HSHHOU
nHGOpMaIIHH.

OcBauBaTh NOHSITUE
(pyskmun, oBIasieBaTh
(pyHKUIMOHAIBEHOU
TEPMUHOJIOTHUEM.
Pacno3naBaTh JUHEUHYIO
dbynkmuro y = kx + b,
ONnHCHIBATH €€ CBOIMCTBA B
3aBUCUMOCTH OT 3HAYCHUU

koadpunmrenTon kK u b.
Ctpourts rpadpuxku
JIMHEWHON (QyHKIMH,
byHKIIIT

= |x].

\t//Icn(LJI'wonaTb nudpoBbIe
pecypchbl s TIOCTPOCHUS
rpa¢ukoB QyHKIUH U
U3YYECHUSI UX CBOMCTB.
ITpuBOIUTE TPUMEPHI
JUHCHUHBIX 3aBUCUMOCTEH
B peaJIbHBIX ITpoIreccax u
SIBJICHUSIX

Bubnuoreka
HOK
https://m.edsoo.ru/
7t415b90
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IToBTOpEH

IToBTOpEHUE OCHOBHBIX

BriOnpaTth, NpUMeEHATH

ue u NOHSITUN U METO/IOB OLIEeHUBATH CHOCOOBI

00001menn Kypca 7 Kjacca, CpaBHCHUS YHCEIl,

e(6 u) 000011IeHEe 3HAHUI BBIYWCIICHUI,
nmpeoOpa3oBaHut
BBIPQXXEHUU, pELICHUS
YpaBHEHUU.
OcyuiecTBJasSITH
CAMOKOHTPOJIb
BBINOJHSIEMBIX JIEHCTBUU U
caMONpOBEpPKY pe3yabTara
BBIIWCIJICHUM,
npeoOpa3oBaHUIA,
noctpoeHuil. Pematsb
3aJa4uM U3 peajbHOUI
JKU3HH, IPUMEHATH
MaTeMaTHdecKue 3HAHUS
JJIs1 pelIeHUsI 3a7a4 U3
NPYTUX TIPEIMETOB.
Pemath TekcTOBBIE 3a1a4H,
CpaBHUBaTb, BLIOMPATh
CHOCO0bI PEIICHUS 33J1a4u

TEMATHYECKOE IINIAHUPOBAHUE YUEBHOI'O KYPCA
8 kmace (102 u)

HasBanue OcHoBHOE CoIepiKaHue OcHOBHBIE BH/bI 3.]'[eKTpOHH])Ie
pasaeiia (TEMLI) AeATECJIbHOCTH Oﬁy'-lalOIJ.lPlXCﬂ (III/I(I)pOBI)IE)
(umcJi0 4acoB)

o0pa3oBaTe/IbHBI
e pecypchbl

Yucaa " KBanpatnslii ®opMyJIMPOBATH bubnuotexa [JOK
BBLIYMCJICHUS. KOpPEHb U3 YHCIIA. onpeaejgeHue https://m.edsoo.ru/7f4
KBaapaTnbie IToustue 06 KBAQJIPATHOTO KOpHSA U3 17af8
KOPHHU HppaImoHaILHOM quca,
(15 ) 217 (k) (B apupMeTHUIECKOTO

JecssTuanbie KBaJIpaTHOT'O KOPHSI.

OPUOITMKECHUS IIpuMeHsATH OIEpaLUIO

UPPAHOHATIBHBIX U3BJICUCHUSI KBaAPaTHOTO

qucen. KOPHS u3 qHCcIIa,

JleicTBUTEIbHBIC HCI0JIb3Ys npu

yucna. CpaBHEHHUE HEOOXOAUMOCTH

JOCUCTBUTEIILHBIX KRaJBbKYJIATOP.

qucell. OueHuBaThb KBaJpaTHBIC

ApI/I(l)MeTI/ILICCKI/Iﬁ KOpHH LEJIbIMU 4YUCIIaMH

KBaI[paTHBIﬁ H ACCATUYHBIMMN

KOPEHB. ApOOsIMHU.

YpaBHeHHE BUOA CpaBuuBarts u

x* = a. CBoiicTBa yuopsiiouuBarb

apuMEeTHIECKAX paluoHAILHBIC u

KBaJpPaTHBIX WppaloHaJIbHBIE YHCIIA,

KOpHEH.

3allMCaHHBIC C ITOMOIINBIO
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IIpeob6pazoBanue
9UCIIOBBIX
BBIPAXKCHUU,
coaepKaIinx
KBaJpaTHbIE
KOPHH

KBaJpaTHBIX KOPHEM.
HccaenoBars ypaBHEeHUE
X? = @, HAXOIUTh TOUHBIC
u OpubIM>KEHHBIC
Kopuu pu a > 0.
HUccaenoBath cBoOlicTBa
KBaJIpaTHBIX KOpHEM,
MPOBOJISI YHUCJIOBBIE
DKCIEPUMEHTHI c
HWCHOJIb30BaHUEM
KaJIbKYJIATOpa
(KoMITBIOTEPA).
Jloka3pIBaTh  CBOlicTBa
apuOMETUICCKUX
KBaJpaTHBIX KOpHEU;
MPUMEHSITH ux st
npeoOpa3zoBaHUs
BBIPAYKECHUM.

BbinmoaHATH
npeodpa3zoBaHusd
BBIPAXKEHUH, COAEPKALINUX
KBaJpaTHbIC KOpHH.
BrIpaxxate nepemeHHbIE
U3 TEeOMETPUUYECKUX U
puznyeckux popmy.
Berunciasartsb 3HAYCHUSA
BBIPAXKEHUHN, COAEpKAIUX

KBaJIpaTHBIE KOpPHH,
HUCIIOJIb3YS npu
HEOOXOIMMOCTH
KaJIbKYJISITOP.
HUcnmoap3zoBaTh B XOJ€
pemeHus 3a1a4
3JIEMEHTapHbIE
peJICTaBJICHUS,
CBsiI3aHHBIE c
OpuGITMKEHHBIMU
3HAYEHUSIMHU BEJINYMH.
3HaKOMUTBCH ¢
ucropuen pa3BuTus
MaTeMaTHKH
Yucna u CreneHs ¢ LEJIBIM DopMyIMpPOBATH
BBIYMCIICHHUS. MOKAa3aTEIEM. ompeaejleHue CTEIIEHU C
Creness ¢ LEIbIM CranpgapTHas LIEJIbIM MoKa3aTeJIeM
mmokazaresem (7 1) 3aluych 4rca. IIpeacraBasaTh 3anuch
Pasmepnl 0OBbEeKTOB OOJBIINX M MaJIBIX YHCEJ B
OKPY>KaroILIEr0 MUpa | CTaHAAPTHOM BUJIE.
(oT nJIIEMEHTapHBIX CpaBHMBaTB YHCIA W | BuGuHorexa 1IOK

qacTul, 10
KOCMHUYECCKHUX
O0OBEKTOB),
JUTUTEJIBHOCTH
IIPOLIECCOB B
OKpY>KarolieM
mupe. CBoiicTBa
CTEIIEHU C LIEJIBIM
IoKa3areyeM

BCJIWYWHEI, 3allMCAaHHBIEC C
HCIIOJIL30BAHUEM CTEIIEHH
10.

Hcnmoap30BaTh 3alHiCh
qucea B CTAaHAApPTHOM BHIEC
JUIST BBIPpQXKCHHUSI pa3MEpOB

OOBEKTOB, UITUTCIILHOCTHU
IIPOIIECCOB B
OKpY’Karoliem MHUpe

https://m.edsoo.ru/7f
417af8
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®opMyJIHPOBATH,

3aNMChIBATH B
cUMBoOJIMYeckoil  ¢opme u
WJIJTIOCTPUPOBATH
npuMepaMu CBOMCTBa
CTEIIECHHU

C LIeJIBIM ITOKa3aTeJIeM.
IIpuMmeHATH CBOMCTBa
CTEIICHU st
npeoOpa3oBaHUs
BBIPAXKCHUU,

coaep Kalux CTENeHHu C
L EJIBIM TOKa3aTeJeM.

BbInoJIHATL JelicTBUA C
qucjIaMH, 3allMCaHHBIMH B

CTaHIApPTHOM BUIE
(ymMHOXe€EHmue, JieJIeHue,
BO3BEJICHUCB CTCIICHB)
Aaredpanyeckue KBanpatabiit Pacno3naBaTth
BBIPAKCHU. TPEXYJIEH. KBaJApaTHBIN TPEXUJICH,
KBanparHnblii Paznoxxenne YCTaHaBJIMBATh
TpéxuiIeH KBaJIpaTHOTO BO3MO>XHOCTB €r0
(5 ) TpéxuIeHaHa pa3IoKeHUsT HA bu6miorexa [IOK
MHOKHUTEIU MHO>KHUTEIIU. https://m.edsoo.ru/7f
PackiaaabiBaTh Ha 417af8
MHOKMTEJIM KBaJgpaTHbBIN
TPEXUJIIEHC
HEOTPUIIATEITbHBIM
JTUCKPUMHHAHTOM
Aaredpanyeckue AnreOGpanyeckast 3anuceIBaTh
BbIpaKeHHsI. IpOOk. anreOpanvyecKue
Aaredpanveckas Jonyctumseie BeIpakeHUsi. HaxoauThb
ApoobL 3HaYCHUS o0JiacTh onpeaeIeHus
(15 ) epeMeHHBIX, panroHaIbHOTO
BXO/JISIIIMX B BBIpaKEHHsI. BHINOJHATH
anreOpanvyecKue YHUCJIOBBIC TTOJICTAHOBKH U
BBIPAKEHHUSI. BBIYMCJISITH 3HAYCHUE
OcHoBHOE IpoOH, B TOM YHCIIE C
CBOMCTBO MOMOIIBIO KaJIbKYJIISITOPA.
anreOpanvdecKomn DopmMyaInpoBaTh
Ipoou. OCHOBHOE CBOMCTBO Bu6morexa [[OK
COKpEli[ICHHG ajireopanvyecKou Apoou u https://m.edso0.ru/7f
poOeii. NMPUMEHATH €T0 IS 417af8
Cnoxenue, npeoOpa3oBaHUs APOOCH. A
BbIUMTAHUE, BBINOJIHATH AeHCTBUA C
YMHOXE€HWE U anredpandecKuMH
JIeJICHUE npoosmu. [IpumensTs
anreOpanvyecKux npeoOpa3zoBaHUs
IOpoOeH. BBIPAYKCHUU IJIs1
IIpeoOpazoBanue pelieHus3aaay.
BBIPaKEHUM, Beipa:xxaTs mepeMeHHBbIE
CoJIepIKaIuX n3 popmyn (PHU3UUECKHX,
anreOpanyeckue reoMeTPHUUECKUX,
npobu OMHUCHIBAIOIINX OBITOBBIC

CUTYAalVH)
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YpaBHenust KsagpatHoe Pacno3naBarhb
U HepaBeHCTBA. YpaBHEHUE. KBaJpaTHbIC YPaBHEHUS.
KBagpartnsie Henonnoe 3anucbiBaTh opmyny
YPaBHEHHUS KBaJ[paTHOE KOPHEH KBaapaTHOIo
(15 g) ypaBHEHUE. YpaBHEHUS; peliaTh
dopmyna KOpHEH KBaJpaTHbIe YPpaBHEHUSHA
KBaJApaTHOTO — IIOJIHBIC U HEIIOJIHBIE.
YpPaBHEHMUSI. IlpoBoauTh mpocreimmue
Teopema Buera. HCCJIeI0BAHMSA
Pemenue KBaJPaTHBIX yPABHECHUIA.
YPaBHEHUI, Pemiats ypaBHeHus,
CBOJSIIIUXCSI K cBOsIINECS K
KBaJApaTHBIM. KBaJApaTHbIM, C IIOMOIIBIO
IIpocTretimmue npeoOpa3oBaHUl U
IpoOHO- 3aMEHOU NEePEMEHHOM.
panoHalIbHbBIE Haoawonats u
YpaBHEHHUSI. AHAJM3UPOBATH CBSI3b
Pemenne MEXIY KOPHSMU U
TEKCTOBBIX 3aj1a4 C korduneHTaMu
IMOMOIIIBIO KBaJ[paTHOTO ypaBHEHHUSI. Butmoreka [IOK
KBaZpaTHpIX PopmyupoBaTsh https://m.edsoo.ru/7f
YpPaBHEHUU TeopeMy Buera, a Takxke
o0paTHYIO Teopemy, 417af8
IIpUMCHATL 3TH
TEOpPEMBI ISl PELICHUS
3ajad.
Pemate TeKcTOBBIC
3a/1a4uM anreOpanyecKkum
CHOCOOOM: IEPEXOJIUTH OT
CJIOBECHOM
(opmyIMpOBKH yCHOBUS
3a71a4u4 K
anreopanyecKoi MoJICITH
IMyTEM COCTaBJICHUSI
YpaBHEHHUSI; pemaTh
COCTaBJICHHOE
ypaBHEHHUE;
WHTEPOPETUPOBATH
pe3ynabTar.
3HAKOMHUTHCHA €
HCTOpPHUEH pa3BUTHA
anreOpbl
YpaBHenust JIuneiinoe Pacno3znaBarhb
U HepaBeHCTBA. ypaBHEHHE C JIMHEWHBIE ypaBHEHUS C
Cucrembl ypaBHe ABYMsI ABYMS IIEPEMEHHBIMU.
HUIi MepeMEHHBIMH, Crtpouts rpadpuku

(13 )

ero rpaduxk,
OpUMEPHI PELICHUS
YpaBHEHHUI B
LICJIbIX YHCJIax.
Pemmenne cucrem
JABYX JTUHEUHBIX
YpaBHEHHUM C
IBYMSsI
NEePEMECHHBIMHU.

JIMHEWHBIX YpaBHEHUH, B
TOM 4YHCJIE

HCIO0/1b3ysl NG pPOBbIE
pecypchl.

Pazanuarts
napajuieabHbIE U
epeceKarolmecs
HPSAMBICIIO UX
YpaBHEHUSIM.

bu6mmoreka [IOK
https://m.edsoo.ru/7f
417af8
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IIpumeps! penieHus
CHUCTEM
HEJIMHEWHBIX
YPaBHEHUU C
IBYMs
EpPEMEHHBIMU.
I'padpuueckas
UHTEpHpeTanus
YPaBHEHMUS C ABYMs
NEPEMEHHBIMU U
CUCTEM YpaBHECHUU
C IBYMsI
IIEpEMEHHBIMH.
Pemenue
TEKCTOBBIX 3aJ1a4 C
MOMOIIBIO CHUCTEM

Pemats cuctemsl A1ByX
JIMHEUHBIX YPAaBHEHUM C
JIByMs IIEPEMEHHBIMU
IOJACTAHOBKOU U
CJIIOKEHHUEM.

Pemarp npocreiiue
CHUCTEMBI, B KOTOPBIX
OJHO U3 YpaBHCHUU HE
SIBJISICTCSL JIMHEUHBIM.
ITIpuBoauTHL rpapu4ecKyIo
HHTEePNpeTANUIO PELICHUS
YPAaBHEHUSI C ABYMs
NEPEMEHHBIMU U CUCTEM
YPaBHEHUI C JIBYMs
NEePEMEHHBIMMU.

Pemarb TekcToBBIE

YpaBHEHU 3a/1a4M aNreOpandecKuM
crnocobom
Ypasuenus YHucnoBble PopMyJIMPOBATH
W HepaBeHCTBA. HEpaBEHCTBA W UX CBOICTBA YHCIIOBBIX
HepagencrBa CBOICTBa. HEPaABEHCTB,
(12 a) HepaBeHCTBO ¢ WTIOCTPUPOBATH UX Ha
OJTHOM KOOPAWHATHOHN NPSIMOH,
NEPEMEHHOM. JA0Ka3bIBaTh
JInaelnable anre6pa1z1t1ecx<n.
HEPABEHCTBA C IlpumeHaTh cBOMicTBA
OJIHOM TIepeMEeHHOH HEPaBEHCTB B X0/€
U UX pEelICHUE. peurenus 3ana4. Pemars bubnmorexa [IOK
Cucremsl JIMHEHHbIC HEPABEHCTBA C https://m.edsoo.ru/7f
JIMHEWHBIX OJTHOY TIEpEMEHHOM, 417af8
HEpPaBEHCTB C n300pakaTh pelIeHne
OQHOU MEepeMEeHHOMI HEpPAaBEHCTBA Ha
U UX pEUICHHUE. 4HCJIOBOM MIPSIMOH.
WM3o6pakenue Pemats cuctemsl
pemeHus JIMHEWHBIX HEPABEHCTB,
JIMHEWHOTO n300pakaTh PEIICHUE
HEpaBEHCTBA U UX CHUCTEMBbI HEPABEHCTB Ha
CHUCTEM Ha YHCJIOBOH NPSIMOM
4HCJIOBON NPsIMOU
DOyHKIHH. ITonstue Hcnonb3zoBarth
OCHOBHBIE dyHKIIHH. (pyHKIIHOHATIBHY IO
NoHATUsA(S 1) Oo6nacTtp TEPMUHOJIOTHIO U
orpeaesICHUs U CHMBOJIMKY. Bbruuciasate
MHOECTBO 3HaYeHus1 QYHKIUH,

3HAYCHUN (DYHKIIUH.
CnocoObl 3a/1aHUs
byuxuuii. 'padwuk
¢ysakImu. CBoMicTBa
GyHKIIMU, UX
oToOpakeHHEe Ha
rpaduke

3aJlaHHbIX (popmynamMu(pu
HEOOXOIUMOCTH
WCIIOJIb30BaTh
KaJIbKYJISITOP); COCTaBJATH
Ta0aMUbl 3HAYEHU I
(yHKITHN.

CTpouTh 1Mo TOYKaM
rpadpuku QyHKIUN.
OnuceIBaTh CBOMCTBA
(yHKIIMM HA OCHOBE €€
rpadguuecKoro

bu6mmorexa [IOK
https://m.edsoo.ru/7f
417af8
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OpecTaBICHUS.
Hcnmoabp30BaTh
(yHKIHOHATBHYIO
TEPMHUHOJIOTUIO U
CHMBOJIHKY.
HccaenoBarb npuMepbl
rpauKoOB, OTPaKAIOIINX
peabHBIC MTPOIIECCHI U
sieieHus. IllpuBoauThH
NnpUuMepbl IPOIECCOB U
SIBJICHUM C 3aJIJaHHBIMU
CBOMCTBaMH.
Hcnoan3oBaTh
KOMIILIOTEPHbIE
NMPOrpamMMbl IS
ocTpoeHus rpauKOB
(byHKIIMH 1 U3ydeHUs UX
CBOIICTB

DyHKUMH.
YucaoBbie
byuxunu
(CR))

Yrenue u
IMOCTPOCHHUE
rpagukos
pyHKITIH.
ITpumepsr
rpagukos
byHKIIMH,
OTpaXKaroIInX
peabHbIS
POLECCHI.
DOyHKOUH,
OITUCHIBAIOIIIHE
OpPSIMYIO U
oOpaTHY¥IO
MPOIOPIIMOHAITbHBIC
3aBUCUMOCTH, UX
rpaduKH.
I'mnep6omna. I'pauk
byHKIIHH Yy = X2
DyHKIUHU Y = x?, y
= X3,

y = X, ¥ =Ix[;
rpaduaeckoe
petuieHue

YpaBHEHUU U
CUCTEMYPABHEHUH

Haxoaurs ¢ moMoIubI0
rpaguka GpyHKIHN
3HAUYEHUE OJTHOU U3
paccMarpuBaeMbIX
BEJIMUMH MO 3HAYCHUIO
OpYyTOM.

B HecioxHBIX ciydasx
BbIpaxXaTh (popmyJsiou
3aBHCHMOCTH MEXITY
BECJIMYMHaAMM.
OnuceIBaTh XapakTep
W3MEHEHUS OJIHOM
BCJIMYUHBI B

3aBHCUMOCTH OT
W3MEHEHMSI APYrou.
Pacno3HaBaThb BUJBI
n3ydaeMbIX (QYHKITHMA.
IToka3sIBaTh
cXeMaTH4eCKH
TOJIOKEHUE Ha
KOOPJAMHATHOH IIO-
CKOCTH TpapHUKOB
byukumit Buma: y = X,
y =%,

y = X, ¥y = |xI
Hcnosb3oBath
(pyHkuuOHAIBHO-
rpajgudeckue
npeacTaABJIEHUS IS
pELLEeHUs U UCCIIeOBaHUs
YpaBHEHHUH HCUCTEM
YpaBHEHUH.

bu6mmoreka [JOK
https://m.edsoo.ru/7f
417af8
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IHoBTOpEeHNE
U 00001meHue
(6 )

IToBTOpEHUE
OCHOBHBIX MOHSITUM
U METOJIOB KypCOB
7 u 8 Kj1accos,
00o001IeHe
3HaHUU

Bpi0upath, NpUMEHSATh,
OLIEHUBATH CIOCOOBI
CpaBHEHUS YHCETT,
BBIYHUCIICHUM,
npeoOpa3oBaHui
BBIPQKCHH U, PEIICHUS
YpaBHEHUM.
OcyuecTBasTh
CaMOKOHTPOJIb
BBIINOJIHSIEMBIX JEHCTBUN U
CaMOTIPOBEPKY
pe3yibTaTa BEIYUCIICHUN,
nmpeoOpa3oBaHUA,
OOCTPOCHUH.

Pemarts 3anaun u3
peaJibHOM KU3HH,
NMPUMEHSATh
MaTeMaTUYeCKUe 3HAHUS
JUTSL pEIICHUs 3aj1a49 U3
JIPYTHUX TIPEIMETOB.
Pemiath TeKCTOBBIE
3aja44, CpaBHUBATH,
BBIOHPATH CLIOCOOBI
penieHus 3a1a4u

bu6mmoreka [IOK
https://m.edsoo.ru/7f

417af8

TEMATHYECKOE IJIAHUPOBAHME YYEBHOI'O KYPCA 9 kuacc (102 4)

Ha3Banue pa3nena OCHOBHOE COJepIKaHMe OcHoBHBIC BHIBI JeSATEILHOCTH |  DJIEKTPOHHbIE
(TeMbI) Kypea(4uCcJ10 00y1aroInxcst (mupoBbIe)
4acoB)
o0pa3oBaTejibHbIE
pecypcbl
Yucaa n PannonanpHbie yncia, PaszBuBaTh npeacraBiieHUA bubimoreka IIOK
BbIYUCJICHUA. UppaluoOHaIbHBIC O 4uciax: OT MHOXECTBAa https://m.edsoo.ru/7f41
JleiicTBUTEILHBIE qpciia, KOHEYHBIE U HATYpPaJIBHBIX YHCEN 10 9do8
yucaa OeCKOHEYHbIE MHOECTBa -
(9 9) JIECITHYHBIE IPOOH. JNEeNCTBUTEIBLHBIX YUCEIL.
MHOKeCcTBO O3HAKOMUTBLCHA C
NEeACTBUTELHBIX BO3MO>KHOCTBIO
YUCEJI; Mpe/ICTaBICHHUS

JIeMCTBUTEJIbHBIC YHCIIa
Kak OECKOHEYHBIEC
OECSITUIHBIC IPOOH.
B3anMHO OomHO3HAYHOE
COOTBETCTBUE MEXKIY
MHO>KECTBOM
ICHUCTBUTCIBHBIX YUCEIT
1 MHO>KECTBOM TOYCK

KOOPAWUHATHOM IPSIMOM.

CpaBHeHHE

JOEMCTBUTEIILHOTO YHCcIa KaK
OCCKOHEYHOM NCCATUIHOU
IpoOH, MPUMEHSThH
JICCATUYHBIC TTPUOITMKESHUS
paoHAIBHBIX U
UPPALIUOHAIIBHBIX YHCEI.
N3o0pakath
JIeCTBUTEIbHBIEC YUCIIA
TOYKaMH KOOpAWUHATHOU
OpsIMOM.
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NECUCTBUTEIILHBIX YUCET,
apupMeTHIECCKHEC
JOEUCTBUS C
NEeHUCTBUTEIbHBIMU
quCIIaMU.
ITpuommkEaaoe
3HAYEHUEC BEJIMYUHBI,
TOYHOCTbH
TPHUOITVKCHUS.
OKpyrieHue yucenl.
IIpuknaka u oLeHKa
pe3ynbpTaToB
BbIYUCJIICHUM

3anucbIBaTh, CPABHUBATH W
YHOPSA0YHMBATH
JIeliCTBUTEJIbHBIE YHCIIA.
BbInoaHaATH, coueras
YCTHBIC U ITMCbMEHHBIE
TMIPUEMBI,

apudmMeTrnyeckue aAecTBUA
C pallMOHAJIBHBIMU YHUCIIaMU;
HaXO0JAUTb 3HAYCHUS
CTEIEHEU C LEJIbIMU
MoKa3aTeJassMHU U KOpHE;
BbIYMCJAATH 3HAYCHUS
YHCJIOBBIX BBIPAKCHHUM.
IMonyuuTh mpeacTaBjieHue
0 3HAYUMMOCTHU
JNEUCTBUTENBHBIX YHUCE B
NPaKTUYECKOM
JeATEeIbHOCTH YeJIOBEKa.
AHaJIM3MpoOBaTh U JeJ1aTh
BBIBO/JAbI O TOYHOCTHU
NPUOITHKEHUST
JAEUCTBUTEIBHOTO YHUCIIa
OpU pELICHUHU 3a7a4.
OxpyriasarThb OeiCTBUTEIHHBIC
4uclia, BBINOJHATH
NPUKHAKY pe3yiabTara
BBIUMCIICHUN, OLIEHKY
3HAYEHUU YMCIIOBBIX
BBIPa>KECHUU.

3HaKOMHUTBLCH ¢ UCTOpUEN
pa3BUTHUSI MaTEeMaTUKH

YpaBHeHus u
HepaBeHCTBA.
YpaBHeHHs ¢ OIHOM
nepeMenHoi(14 4)

JIuneiiHoe ypaBHEHUE.
Pemienue ypaBHeHUH,
CBOJISIIIIMXCS K
nuHelHbIM. KBagpaTtHoe
ypaBHeHue. Pemenue
ypaBHEHUH,
CBOJSIIITXCS K
KBaJpaTHBIM.
bukBanpatHbie

ypasHeHus [Ipumepst
peuieHust ypaBHEeHUN
TPEThEU U YETBEPTOU
CTEIICHEN pa3I0KEHUEM
Ha MHO>XHUTEJIH.
Pemenue npobHoO-
pamroHaIbLHBIX
ypaBHeHHUH. Perienne
TEKCTOBBIX 3aJa4
anreOpandecKuM
METOA0M

OcBauBaTh, 3aIOMHHATL H
NPUMEHATh Trpaduyeckue
MeTOobl IPU PEUICHUHN
YpaBHEHMI, HEPABEHCTB U
nx cucteM. Pacno3HaBarhb
HeJible 1 ApOOHbBIE
ypaBHeHus1. Pemnarh
JIMHeliHbIe U KBaJpaTHbIe
YPaBHEHUsI, yDaBHCHUSI,
CBOJISIIIIUECS K HUM,
OpocTerInne ApoOHO-
panroHalbHBIE YPAaBHEHUS.
Ilpeasarats BO3MOXKHbBIE
CIIOCOOBI peIeHu st
TEKCTOBBIX 3ajad,
00cyk1aTh UX U peliaTb
TEKCTOBBIE 3a/1a41 PAa3HBIMH
cnioco0aMu. 3HAKOMUTHCH €
HCTOpHE pa3BUTHS
MaTEeMaTHUKH

bubmuorexa [JOK
https://m.edsoo.ru/7f4
19d08

YpaBHeHus u
HepaBeHCTBA.
Cucrembl ypaBHeHUId
(14 9)

JIuneliHoe ypaBHEHHE C
IBYMsI IEPEMEHHBIMU U
ero rpaduk. Cucrema
JABYX JIMHEWHBIX

OcBauBaTb 1 NPUMEHSTH
MPUEMBI PENICHUS] CUCTEMBI
ABYX JIMHEHWHBIX ypaBHECHUU
C JIByMsl TICPEMCHHBIMU U

bubmuoreka [JOK
https://m.edsoo.ru/7f4
19d08
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YPaBHEHUI C OBYyMsI
MEpEMEHHBIMU U €€
peuienue. Penienue
CHUCTEM JIBYX
YpPaBHEHHUU, OJTHO U3
KOTOPBIX JIMHEHHOE, a
AOpyroe — BTOPOU
crernieHu. [ paduueckas
UHTEpHOpeTanusl
CHUCTEMBbl YPaBHCHHUU C
ABYMSI IEPEMEHHBIMH.
Pemenue TekcTOBBIX
3a71a4q anreopandecKumM
CIIocoooM

CHUCTEMBI JBYX YpaBHEHUH,
B KOTOPBIX OJHO ypaBHEHHE
HE SBJISICTCS JIMHEWHBIM.
Hcnoub3oBarh
(pyHKIIMOHATEHO
rpaduueckue
peacTaBIeHUs s
pelleHus U UCCIIeI0BAHNSA
YpaBHEHUU U CUCTEM.
AHAJIM3NPOBATh TEKCThI
3ajJa4, pemiatb Ux
anreOpandecKuM CIIOCOOOM:
nepexoJauTb OT CIOBECHOU
(hopMyJTUPOBKHU yCIIOBUS
3a74a49M K ajJqreOpandecKoi
MOJEJIHN ITyTEM COCTaBJICHUS
CHUCTEMBbI YPAaBHECHUU;
peuIaTb COCTaB- JIEHHYIO
CUCTEMY YPaBHEHUI;
WHTEpPNpeTHPOBATH
pe3yibTar.
3HAKOMUTBCH € UCTOpHEN
pa3BUTHUSL MAaTEMaTHUKH

YpaBHeHus

1 HepaBeHCTBA.
HepagencrBa
(16 a)

YuciaoBbie
HEpPaBEHCTBA U UX
CBOMCTBA.
JInaeliHbIC
HEPABEHCTBA C OJTHOU
HNEePEMEHHON U UX
peuieHue.

CucTeMBl JIUMHEHHBIX
HEPABEHCTBC OJHOM
NEPEMEHHOMN U UX
penieHue.
KBanpartabsie
HEpaBEHCTBA U UX
penieHue.
I'padpuueckas
HHTEPIIPETAINS
HEPABEHCTB U CUCTEM
HEPABEHCTB C JBYMs
HNEepPEeMEHHBIMU

Yurars, 3alIUCHIBATD,
MOHUMATb,
HHTepNpeTHPOBATH
HEpaBEHCTBA;
HWCHOJIb30BaTh CUMBOJIUKY U
TEPMHUHOJIOTHIO.
BoInoJHATH
npeoOpa3oBaHus
HEPaBEHCTB, HCMOJIb30BaTh
s npeoOpa3oBaHUs
CBOMCTBA YHCJIOBBIX
HEpPaBEHCTB.
Pacno3zHaBarhb JIMHEIHBbIE
" KBaJIpaTHBIC
HepaBeHCTBa. Pemats
JINHEUHBIC HEPaBEHCTBA,
CHUCTEMBI JIMHEWHBIX
HEpPaBE€HCTB, CUCTEMBI
HEPaBEHCTB, BKIIIOYAOIINX
KBaJpaTHOE HEPABEHCTBO,
U pemaTh uX; 00CyKIaTh
MOJIyYE€HHBIE PELICHUS.
HN3o0paskaTh penienne
HEpPaBEHCTBA U CUCTEMBI
HEPaBEHCTB Ha YUCJIOBOU
PSIMOM, 3aNMMCBHIBATH
peueHne ¢ IOMOIIbI0
CHUMBOJIOB.

Pemats kBaspaTHbIE
HEpaBEHCTBA, UCIIOIb3YsI
rpaduaeckue
OpeaCcTaBJICHUS.
OcBauBaTh U NIPUMEHATH
HEpPaBEHCTBA INIPU PEUISHUHU

bu6mmorexa [IOK
https://m.edsoo.ru/7f4
19d08
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pa3IMYHBIX 33J1a4, B TOM
YHCIIC TIPAKTUKO-
OpPUEHTHPOBAHHBIX

dynknn (16 KBanparnunas Pacno3naBath BUAbI
q) dysKIIMA, €€ TpaduK U n3y4daeMbIX QYHKIIUN;
cBoiicTBa. [lapaboia, WJJIIOCTPUPOBATH
KOOPINHATEI cXeMaTH4eCKH, 00BSICHATH
BEPIIMHBI TapadOJIbI, pacnoioXeHUe Ha
OCh CUMMETPHUH KOOPJIMHATHOM IIJIOCKOCTH
napalboJIbl. rpa¢uKoB (YyHKIIHHA
CreneHHble QYHKITHH Buga:y = kX, y = kx + b,
C HaTypaJIbHBIMH _k — av? \ — ayd
HOKa?,yaI”)[eJ'ISIMI/I 2u3, Y =% ¥ = ax, y=ax,
ux rpaduKu 1 y = Xy=Ixils .
CBOMCTRA. 3aBUCHUMOCTH OT 3HauYCHUU
I'papukn  pyskomii:y K03(HUIINEHTOB;
= KX, K OIHCHIBATH WX CBOWCTBA.
y = EX tboy="y Pacno3naBarthb
= ax, X KBaJIpaTUIHYIO (DYHKIIHIO
y=aty= XY= |x| o ¢popmysie. [IpuBoaUTH
NPUMEPEI KBAIPATHIHBIX Bu6muorexa LIOK
3aBUCHMOCTEH U3 peasbHOMI
KH3HH, (UMK, https://m.edsoo.ru/7f4
reoMeTpuu. BeISABIATH U 19d08
00001maTes 0COOEHHOCTH
rpaduka KBajgpa- THIHOMI
byaxmu y = ax® + bx +
C.
CTtpouTs 1 U300paxkaTh
cXeMaTHYeCKHU rpapuku
KBaJIpaTUYHBIX (DYyHKITUH,
3aJaHHbIX QOpMYyIIaMHu
Bugay = ax’,y = ax’ + q,
y = a(x + p)’y=ax’ +
bx + c.
AHaIU3UPOBATH U
NPUMEHSITh CBOMCTBA
M3yYCHHBIX (QYHKIUN IS UX
MMOCTPOCHUSI, B TOM YHCIIE C
MTOMOTIIIBIO IU(PPOBBIX
pecypcoB
Yucnosbie ITonsATHE YnCIIOBON OcBauBaTh U NPUMEHATH
MoCJIe10BATEILHOCTH MOCJIEI0BATEIbHOCTH. WHJEKCHbIe 0003HAYEeHHUSI,
(15 9) 3anaHue CTPOMTH pedyeBble
MOCJIEJIOBATEIbHOCTH BBICKa3bIBAHUA C
pPEeKyppEeHTHOMU HCTIOJIb30BaHUEM

bopmyoit u
bopmyoii n-ro
YJICHA.
Apudmerndeckas u
reomMeTpuydecKas
MIPOTPECCHH.
dopmyIibl N-TO YiIeHa
apu(METHUICCKON U
r€OMETPUYECKON

TEPMUHOJIOTUH, CBSI3aHHOU
C ITOHATHUEM
MOCJICAOBATCIILHOCTH.
AHATU3UPOBATH POPMYITY
N-ro 4jieHa
MMOCIEeA0BaTEIbHOCTH WU
PEeKyppeHTHYIO (GOpMYyTy U
BbIUHCJIATH YJICHBI
MOCJIE1OBAaTCIILHOCTECH,

bubmuorexa [JOK
https://m.edsoo.ru/7f4
19d08
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Oporpeccui, CyMMbl
OEPBbIX N YICHOB.
HN3o6paxeHue
4JICHOB
apudmMeTHnIecKon 1
reoMeTpPUIEeCKON
Oporpeccuy ToukaMu
Ha KOOPAUHATHOMI
MJIOCKOCTH.
JInHerHbIN U
3KCIMOHEHIIMAJIbHBIN
pocT.

CHOXXHBIE TIPOIICHTEHI

3aJITaHHBIX PTUMHU
bopmymamu.
YcranaBauBarth
3aKOHOMEPHOCTH B
IMOCTPOEHUH
IMOCTIeTIOBAaTEIbHOCTH, €CITH
BBITIMCAHEBI TIEPBHIC
HECKOJIBKO €€ YJICHOB.
Pacno3naBarhb
apuMETUISCKYIO U
reOMETPUIECKYIO
OpPOTPECCUN MIPU Pa3HBIX
criocobax 3agaHus.
Pemarp 3agauu c
HUCIIOb30BaHuEM (POpMYIT
N-ro 4jieHa
apudMeTHUICSCKON U
r€OMETPHUYECKOU
Oporpeccuii, CyMMbl
IIEPBBIX N YJIECHOB.
HN300pakaThb 4ieHbI
MOCIeI0BATEIILHOCTH
TOYKaMHM Ha

KOOPAUHATHOU IJIOCKOCTH.

PaccmaTpuBaTh npumepsl
NMPOLECCOB U SIBJICHUM U3
peaJibHOM >KU3HU,
WLTIOCTPHUPYIOIIHE
W3MEHECHHE B
apudmMeTHIeCcKOn
MPOrPEeCCHH, B
reoMeTpHUYECKON
NPOrpeccuu; n300pakaThb
COOTBETCTBYIOLIIME
3aBUCUMOCTHU I'paUUIECCKH.
Pemiatb 3a1aum,
CBSI3aHHBIC C YMCJIOBBIMU
MOCIIEIOBATEIbHOCTSIMU, B
TOM 4YHCJIC 3aJIa4d U3
peabHON KU3HUC
HCII0JIb30BaHUEM

U POBBIX TEXHOJIOTHH
(PJIEKTPOHHBIX TabIUL,
rpaguaeckoro
KaJIbKyJISITOpa W T.IL.).
Pemiarhb 3agaun Ha
CJIOKHBIE MTPOLICHTHI, B
TOM 4YHCJIE 3aJla4U U3
pearrbHON MPaKTUKH (C
HUCTOJIb30BAHUEM
KaJIbKyJIsTOpa).
3HAKOMUTBCS C UCTOPHeEil
pa3BUTHUsI MaTEeMaTUKU

IMoBTOpEHUE,
00001IeHNE,

Yucijia 1 BRIYHCJICHUSA
(3amuch, cpaBHEHUE,

OnepupoBartb
TMOHSATUSIMM . MHOXECTBO,

bu6mmoreka [IOK




CHCTEMATH3AIUA
3HAHMI
(18 1)

NEUCTBUS C
JIEUCTBUTEIHLHBIMUA
qUCIIaMM, YUCIOBas
npsiMasi; IPpOIEHTHI,
OTHOIIIEHHUS,
OPOTIOPIINH;
OKpyTJICHHUE,
npubIIKeHue,
OIICHKA; pEeIICHuEe
TEKCTOBBIX 3ajJa4
apudMeTUICCKUM
CrIocoOoMm)

TOAMHOYECTBO, OIepaIluu
HaJI MHOXXECTBAaMU;
MCINO0JIB30BAThH
rpaguaeckoe
peAcTaBI€HUE MHOXXECTB
JUISI OIIMCAaHUsI PeaIbHbIX
IIPOLIECCOB U SIBJICHUMN, IPU
pemeHnH 3a1a4 U3 Ipyrux
Y4eOHBIX TPEIMETOB.
AKTyaJIu3upPOBaTh
TEPMHHOJIOTHIO H
OCHOBHBIE 1€ CTBHUSA,
CBsI3aHHbIE € YUCJIaAMM:
HaTypaJIbHOE YUCJIO,
MPOCTOE U COCTABHOE
4yucna, JeJIMMOCTD
HaTypalabHBIX YHUCEII,
IpU3HAaKW JCJINMOCTHU,
1IeJI0€ YMCII0, MOXYJIb
quciaa, OOLIKHOBEHHAS U
JecsiTHYHasi Apoou,
CTaHJAPTHBIN BUJI YMCIA,
apudMeTHIeCKUit
KBaJIpaTHBI KOPEHb.

BuInoJHATH JeicTBUA,
CpPaBHUBATHL U
YHOPAA04YHUBATH YHUCIIA,
MPEACTaBISATh YUCIIa Ha
KOOpPJAMHATHOMN NPSIMOMH,
OKPYTJIATH YHUCIIA;
BBINOJIHATH NPUKHAKY U
OlIEHKY pe3yibTara
BBIYHMCJICHHUM.

Pemrath TeKCTOBBIE
3a/1a4M apu(PMEeTHIECKUM
crrocooom. Pemrare
npaKkTH4YecKHue 3a1a4u,
cojeprKalue NPOLEHTHI,
JOJIN, YaCTH,
BBIPaKAIOIITHAE
3aBUCUMOCTH: CKOPOCTh
— BpeMsT —
paccrosiHUe, IIeHa —
KOJIMYECTBO —
CTOUMOCTB, 00BEM pabOTHI
— BpeMsT —
OPOU3BOIUTEIILHOCTh
Tpyaa.

Pa3oupaTts peaabHbIC
’KU3HCHHBIC CUTYaITIH,
¢opmyaupoBaTh UX Ha
SI3bIKE MaTEMaTHKH,
HaXO0JAUTh PCIICHUE,
OpUMEHSIS
MaTeMaTUYeCKUH anrmapar,

https://m.edsoo.ru/7f4
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MHTEPNPeTUPOBATH
pe3yapTar

Anredpanyeckue
BBIPaKeHHs
(mpeobpazoBanue
anreOpandecKux
BBIPpAKCHUH,

IOy CTUMBIE 3HAUCHU ST )

OnepupoBartsb
MOHSITUAIMHU: CTEIICHB C
LIEJIBIM TTOKa3aTesIeM,
apudMeTUICCKUIN
KBaJpaTHbI KOPEHB,
MHOT'O- YJICH,
anreOpanyeckasi 1poob,
TOJIECTBO.

BBINOJIHATH OCHOBHBIE
JAeficTBHS: BBITIOJIHITh
pacuéreitnio popmyiiam,
MpeoOpa30BHIBATH IEJIbIC,
IpoOHO-paoOHAILHBIC
BBIPA)KCHUSI U BBIPAXKCHUSI
C KOpHSIMH,
pearn30BBIBATH
pasJio)KeHne MHOTO4JICHa
Ha MHOXHUTEIIH, B TOM
YHCIIE C UCIIOJIb30BaHUEM
popmyIt pazHoCTH
KBaJIpaToOB U KBajJpaTta
CYMMBI U pa3HOCTH;
HaXOJHUTh JIOITYCTUMBIE
3HAYCHUSI IEPEMEHHBIX
st IpOOHO-
panroHaIBHBIX
BBIPAXKECHUM, KOPHEU.
MoaeaupoBaTthb C
MMOMOIIBIO (popMyIT
peaibHBIE TTPOIIECCHI U
SIBJICHHUSI

bubmuorexa [JOK
https://m.edsoo.ru/7f4
19d08

DOyHKIUU
(moctpoenue, cBOMCTBa
U3yYCHHBIX (YHKIIHIA;
rpadudaeckoe pemnieHune
YpPaBHEHUU U UX
CHCTEM)

OnepupoBarthb
NOHATHUAMM:. QYyHKIIHSA,
rpaduk QyHKIINH, HYITH
(pyHKIIMH, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA,
IPOMEKYTKH
BO3pacTaHUs, YOBIBAHUS,
HanOobIIee U
HanMCHBbIIEE 3HAYCHUS
byukMHN.
AHaJIM3UPOBaTh,
CPaBHHMBATDb, 00CYKIATh
cBOMCTBa(pyHKIHH,
CTPOUTHL UX T'padUKH.
OnepupoBartb
MOHATUSIMU: IIpsiMast
MPONOPIMOHATBLHOCTb,
obpaTtHas
MPOIOPLUOHAIBHOCTb,
NTUHeWHas QyHKUHSA,
KBaJipaTu4dHasi QyHKIUS,

bu6mmorexa [IOK
https://m.edsoo.ru/7
f419d08



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

napaboJa, runepboa.
Hcnoab30oBaTh rpaguku
JUIs1 OTIPEJICIICHUSI CBOMCTB,
MIPOIIECCOB U
3aBHCUMOCTCH, IJIsT
pelleHus 3a1a4d U3 Apyrux
Yy4eOHBIX MTPEIMETOB U
pe€aibHOU XKXKU3HU;
MOJeJIUPOBATH C
MOMOIIBIO IrPaUKOB
peabHbBIE MPOILECCHI U
SIBJICHUSI.

Breipaxkats popmysiamu
3aBUCUMOCTHU MEXKTY
BEJIMUMHAMU




Paboyasi mporpamma
yueOHoro kypca «I'eomerpus». 7—9 kiaaccol

HHOACHUTEJBHAA 3AIINCKA

I'eomeTpus Kak OMH U3 OCHOBHBIX Pa3ZeiIOB IIKOJIbHOW MATEMATUKH, UMEIOIIHUNA CBOEH
LEJbI0 00ECIeUnTh N3yUYeHUE CBOWCTB U pa3MepoB GUTYp, UX OTHOLIECHUH U B3aMHOE
pacrosIokeHue, OIMPAETCs Ha JJOTUYECKYI0, JOKa3aTENIbHYIO0 JIMHUIO. LIeHHOCTh u3yueHus
reOMETPHUH Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHUs 3aKII0YAETCS B TOM, YTO O0y4aroUuiics
YUUTCS IPOBOAUTD JJOKA3aTENIbHBIE PACCYXACHUSI, CTPOUTH JIOTUYECKUE YMO3AKIIIOUEHUS,
JIOKa3bIBaTh UCTUHHBIE YTBEPKACHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, TPOBOJAUTD
paccyXIeHUS «OT MPOTUBHOTOY», OTIMYATh CBOMCTBA OT MPU3HAKOB, (hopMyIrpoBaTh 0OpaTHbIE
YTBEPKACHHUS.

BTopoii IeHHOCTBIO N3YYEHNS T€OMETPUH SABJISETCS UCIOIb30BaHUE €€ KaK MHCTPYMEHTA pU
peIlIeHNH KaK MaTeMaTH4eCKHX, TaK M MPAKTUYECKUX 3a]a4, BCTPEUYAIOIINXCS B peabHON
*)u3HUA. OOyJarOIUNACS JOKEH HAYYUThCS ONPEACIUTh T€OMETPUICCKYIO (DUTYpy, OIHCcaTh
CJIOBaMU JIAHHBIN YepTEK WM PUCYHOK, HAWTHU TUIOIIA/(b 3€MEJIbHOTO y4acTKa, PACCUYUTATh
HEOOXOAUMYIO IJIMHY ONTOBOJIOKOHHOTO Ka0eIst Wik TpeOyeMble pa3Mephl rapaxka JJis
aBTOMOOWIIA. DTOMY COOTBETCTBYET BTOpasi, BEIUUCIUTENbHAS JIMHUS B U3YUEHUU T€OMETPUU.
[Tpu permenny 3a1a4 MPaKTHYECKOTO XapaKTepa 00yJaloUIHiics yYUTCsS CTPOUTD
MaTeMaTHUYECKHUEe MOJIEIH PEAIbHBIX KU3HEHHBIX CUTYAIUi, IPOBOIUTH BBIYUCIICHUS U
OLICHMBATh aJIEKBATHOCTb ITOJIy4EHHOT'O pe3yibTara.

Kpaiine Ba)XHO MOAYEPKUBATE CBSI3U T€OMETPUU C JPYTUMH YU€OHBIMH ITpEeIMETaMH,
MOTHUBHUPOBATh UCIOIb30BaTh ONPEIEICHNUS FTEOMETPUUECKUX QUTYDP U TOHSITUH,
JIEMOHCTPUPOBATh IPUMEHEHHE TIOJTYYEHHBIX YMEHUH B PU3UKE U TEXHUKE. DTU CBA3U HauboJee
SAPKO BUJIHBI B TeMax «BekTtopsD», « T puroHoMerpudeckue COOTHOLIEHU», «MeToT KOopAHuHAT
u «Teopema IIudaropar.

COJAEP/KAHUE YYEBHOI'O KYPCA
7 KUIIACC

HauansHelie noHaTus reometpun. Todka, npsimasi, OTpE30K, JIyd. YT0j. Buasl yrios.
Beprukansable 1 cMeXHBIE YIUIbl. buccekrpuca yriia. JIomanasi, MHOTOyrOJIbHUK.
[TapayueabHOCTB U MEPIIEHIUKYIISAPHOCTD PSAMBIX.

Cummerpuunsie ¢purypsl. OCHOBHBIE CBOMCTBa 0CeBOM cuMMeTpuu. [Ipumeps cuMMeTpuu B
OKPY’KaIOILEM MUDE.

OCHOBHBIE IOCTPOEHUS C IOMOILBIO LIUPKYJIS U JIMHEHKH.

Tpeyronbauk. BricoTa, Meanana, 6uccekTpuca, ux cBoiicTBa. PaBHOOeIpeHHBIN 1
PaBHOCTOPOHHUI TPEYrOJbHUKU. HepaBeHCTBO TpEeyrojabHUKa.

CBoiicTBa U IpU3HAKK paBHOOEIPEHHOTO TpeyroabHuKa. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa U PU3HAKY NapaJlIeNIbHBIX IpsiMbIX. CyMMa yIJIOB TpEyroJabHUKA. BHENIHNE yribl
TPEYrOJIbHUKA.

[IpsimoyronbHbIi TpeyroibHUK. CBOMCTBO MEAMAHBI IPSMOYTOJIBHOTO TPEYTOJIbHUKA,
IIPOBEACHHON K TUIoTeHys3e. IIpu3Haku paBeHCTBa IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
[IpsIMOYTOJIBHBIN TPEYTOIBHUK C yrioMm B 30°.



HepaBeHcTBa B reOMETpUH: HEPABEHCTBO TPEYTOJBHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa o 0OJIbIIEM YTiie U OONbIIEH CTOPOHE TpeyroibHUKA. [lepneHIuKysp 1 HAKJIOHHAS.

I'eomeTpuueckoe Mecto Touek. buccekTpuca yria u cepeuHHbINA NEPIEHIUKYIIAP K OTPE3KY
KaK F€OMETPUYECKHE MECTA TOYEK.

OKpy’KHOCTb U KpYT, XOpJa U TUaMETP, UX CBOMCTBA. B3auMHOE pacrnosokeHue OKpyKHOCTH
u npsamoii. KacarenpHas u cekymiast K OKpy>KHOCTH. OKpY>KHOCTb, BIIUCAHHAs B yTroJl.
BnucanHas u onycaHHas OKpY>KHOCTH TPEYTOJIbHUKA.

8 knacc

YerbipéxyronpHuku. [lapamienorpamMM, ero mnpusHaKu M cBOWCTBAa. YacTHbIe ciydau
napajuiesorpaMmoB (IPsSIMOYTOJIBHUK, poMO, KBaJApaT), UX TMPU3HAKKM U CBOMCTBA. Tpamerus,
paBHOOOKas Tparenus, e€ CBOMCTBA U MpU3HAKH. [IpsSMoyTonbHas Tpanemms.

Meton ynBoenusi menuanbl. LlentpanbHas cummerpus. Teopema Daneca u Teopema o
MPOMOPLUOHAIIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYTroJIbHUKA U Tpanenuu. LlenTp macc TpeyroiapHuKa.

[Tomobue TpeyrosbHUKOB, KO3QGUIueHT momaoous. [Ipu3Haku mogo0ust TpEyroibHUKOB.
[Tpumenenue monoOUst P PEIICHUH MTPAKTUYECKUX 3a7au.

CaoiicTBa miomaaeil reomerpuueckux ¢uryp. @opmynsl A IUIOMAAN TPEYroJbHUKA,
napajuiesiorpaMma, pom6Oa u tpanenun. OTHOIIEHHUE IIOMAACH MOA00HBIX Quryp.

Brrurcnenue miomasiei TpeyroJbHUKOB U MHOTOYTOJIBHHKOB HA KJIETYAaTON Oymare.

Teopema Iludaropa. Ilpumenenne Teopemsl [ludaropa mpu pemieHMH MPAKTHYECKUX
3a/ad.

CuHyc, KOCHHYC, TaHI'€HC OCTPOTO yIja MpSMOYIOJbHOTO TpeyrojbHUKa. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. Tpuronomerpudeckue pyHkuun yrios B 30, 45 u 60°.

BricanHble U LIEHTpalbHBIE YTIBI, YTOJ MEXKIY KacaTeabHOW M XOpAOW. YTl MEXIY
XOpAaMH U CEeKYyIIMMH. BrucanHble U ONHCaHHBIE YETHIPEXYTONBHUKH. B3aumHoe
pacrnionioxxeHue JByX OKpyxkHocred. Kacanme oxpyxnocteit. OOmme KacaTtelbHble K JBYM
OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHreHc yriaoB oT 0 mo 180°. OcHOBHOE TPUIOHOMETPUYECKOE
TOXJ1eCTBO. POPMYJIIBI IPUBEACHHUS.

Pemenne tpeyronpHukoB. Teopema KOCHMHYCOB M TeOpeMa CUHYcOB. Pemienue
IIPAKTUYECKUX 3a7]a4 C UCIOIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanne moaobus. [Togodue coOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema o0 mpou3BeIEHUN OTPE3KOB XOP, TEOPEMBI O MPOU3BEACHUN OTPE3KOB CEKYIIHX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.

Bekrtop, nnmHa (MOAYNb) BEKTOpa, COHANPABIEHHBIE BEKTOPHI, IPOTHBOIIOIOKHO
HAIPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpAalMM HAJ
BEKTOpaMH. Pa3nokeHue BeKTOpa Mo JBYM HEKOJUIMHEapHbIM BekTopaM. KoopauHaTel BeKTOpa.
CkansipHO€E TPOU3BENECHNE BEKTOPOB, IIPUMEHEHUE /711 HAX0XKI€HUS JAJIUH U YTJIOB.

JlexapToBbl KOOpAMHATBI HA IIJIOCKOCTH. YPaBHEHHUS IMPSAMOM U OKPYKHOCTH B
KOOpJMHATAX, IEPECCUCHUE OKPYKHOCTEW U IIPSIMBIX. MeTOl KOOpAMHAT U €r0 IPUMEHECHHUE.



ITpaBriIbHBIE MHOTOYTOIBHUKH. [IJIMHA OKpYKHOCTH. ['pagycHas u paguaHHas Mepa yria,
BBIUMCJIEHME JUIMH OyT OKpykHOCTel. [lnomane kpyra, cekropa, cCerMeHra.
JIBI>KEHUS TIIOCKOCTH U BHYTPEHHUE CUMMETPHH (pUryp (371ieMeHTapHbIe MPEICTABICHHS).

[TapayutensHblil nepenoc. 11oBopor.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 7 kJjacce oOydaromMiics MOJYYUT CIEIYIOLUE MpeIMETHbIE
pE3yJIbTaThI:

Pacno3naBate W3ydeHHBIE TE€OMETPHUYECKHE (UTYpBI, ONpPEACNsATh HUX B3aUMHOE
pacrosiokeHue, H300pakaTh TeOMETpUYECKHue (UTYPHI, BBIIOIHATh YEPTEXKH IO YCIOBHUIO
3ajaud. M3MepsaTh JMHEHHBIE W YIVIOBBIE BEIMUYMHBL. Pemarh 3amauM Ha BBIYMCIICHUE JJIUH
OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate rpyOyr0 OLIEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYUH MPEIMETOB B PEAIbHOM >KHU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznuuaTh pa3Mepsl STHX 0OBEKTOB 10 MOPSAIKY BETHYHHEI.

Ctpoutb 4epTekH K FeOMETPUUECKUM 3a/1a4aM.

[Tonp30BaTbcsd IpPU3HAKAMU PABEHCTBA TPEYrOJIbHUKOB, MWCIIONB30BaTh IPU3HAKH U
CBOICTBa paBHOOEPEHHBIX TPEYTOJILHUKOB MPU PELICHUH 3a/1a4.

IIpoBONTE JIOTHYECKUE PACCYKICHHS C UCIIOJIb30BAHUEM I€OMETPUUECKUX TEOPEM.

[Tonp30BaTbes NpU3HAKAMM DPABEHCTBA IIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEJUaHbl, IPOBEACHHOW K THUIIOTEHY3€ MPAMOYIOJIBHOIO TPEYrOJbHUKA, B PpELICHUU
F€OMETPUUYECKHX 3a/a4.

OnpenensaTb NapauIeIbHOCTh NPSAMBIX C MOMOIIbIO YIJIOB, KOTOpbIE 00pa3zyeT ¢ HUMHU
cekymas. OnpenensaTh NapauieIbHOCTh MPSIMBIX C IOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOU IIPSAIMOM 10 TOYEK JAPYroy IpsIMOiA.

Pemmars 3a1aun Ha kieT4aroit Oymare.

[IpoBOAMTH BBIYMCIEHUS M HAXOAWTh YHCIOBbIE W OYKBEHHbIE 3HAYEHMSI YIJIOB B
FEOMETPUYECKMX  3aJa4aXx C  HUCIOJIB30BAHUEM CYMMBI  YIVIOB  TPEYIOJbHHUKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX INPHU IEPECEUCHUU JBYX MapaleNbHbIX
IPSAMBIX CEKyIIeH. PemaTe npakTHYecKue 3a1a41 Ha HaX0KIEHUE YIJIOB.

Brnaznerp noHsATHEM reOMETPUYECKOTO0 MECTA TOUEK. Y METh ONpeAesaTh OUCCEKTPUCY yIia
Y CEPEIMHHBINA MEPIEHAUKYIISIP K OTPE3KY KaK FTEOMETPUUECKHE MECTA TOYEK.

DopMynMpOBaTh ONPEACIICHUS OKPYKHOCTH M Kpyra, XOpAbl U JuUaMeTpa OKPYXKHOCTH,
MIOJIB30BAThCS UX CBOMCTBAMHU. Y METh IIPUMEHATH 3T CBOMCTBA IIPU PEIICHUHU 3a1a4.

BraneTe MOHATHEM ONMCAHHOM OKOJIO TPEYTOJbHHKA OKPYXHOCTH, YMETh HAXOAWUTh €€
ueHTp. [lonp3oBaThcs pakTamMu 0 TOM, YTO OMCCEKTPHUCH! YIIIOB TPEYTOJbHUKA MEPECEKAOTCS B
OJHOM TOYKE, MU O TOM, 4YTO CEPEAVHHBIC IEPIEHIUKYISAPBI K CTOPOHAM TPEYroOJbHUKA
[IEPECEKAIOTCS B OJTHOM TOUKE.

Brmagete mNOHATHMEM KacaTeNbHOM K  OKPYKHOCTH, IOJb30BAThCSl TEOPEMOU O
NEPIECHIUKYJIIPHOCTU KacaTeIbHON U paauyca, IPOBEIEHHOIO K TOYKE KaCaHUsl.

Ilonb30BaTbcsd NPOCTEUINMMHM TIE€OMETPUYECKMMHU  HEPABEHCTBAMH, IIOHUMATb UX
MIPAaKTUYECKUM CMBICIL.

IIpoBOANTE OCHOBHBIE T€OMETPUYECKHUE IIOCTPOCHUS C MTOMOIIBIO IUPKYJIS U JINHEHKH.

K konmy oOyuenus B 8 kJacce oOydaromuiics MOMYYHUT CIEIYIOUIUE IMPEIMETHBIE
pe3yNbTaThl:



Pacnio3HaBaTh OCHOBHBIE BHUJBI YETHIPEXYTOJBHUKOB, UX AJIEMEHTHI, IMOJIb30BAThCS HX
CBOICTBaMM IIpU PELIEHUH F€OMETPUUECKUX 3a/1au.

[TpuMeHsTh CBOICTBA TOUKM IEPECEUEHMs] MEJuaH TPEeYyrolbHHKA (LEHTpa Macc) B
pelleHny 3aay.

Brnaznerp nmoHsTHEM CpelHEN JMHUU TPEYTOJIbHUKA U Tpareluuu, IPUMEHATh UX CBOMCTBA
IIpU pPELICHHHM reomerpudeckux 3anad. llomp3oBarscs Teopemon Paneca U TeopeMou O
IIPONOPLUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX AJIS PELICHUS NPAKTUYECKUX 3a/1a4.

[TpuMeHsTh MPU3HAKU [TO100US TPEYTOJIBHIUKOB B PEIICHUH F€OMETPHUUECKUX 3ajau.

[Tonb3oBatbes Teopemoi Iludaropa s pemieHuss reOMETPUYECKHX M MPAKTUYECKHX
3ana4. CTpOUTh MaTeMaTHYECKYI0 MOJIE]b B MPAKTUYECKUX 3a/adax, CaMOCTOATEIbHO JEJaTh
4epTEX U HAXOJUTh COOTBETCTBYIOIIME JUIUHBI.

Bnagerp MOHATHSIMU CHHYCA, KOCHMHYCa M TaHIEHCa OCTPOro yria MpsIMOYTOJILHOTO
TpeyroiabHuKa. [1oap30BaThCs 3TUMU MOHITUSMH IS PEIICHUS TPAKTHUECKUX 3a7ay.

Berumcnate  (pa3snmuyHBIMEH - criocO0aMM)  IUIOMIAAb  TPEYroJbHUKA W IUIOHIAIU
MHOTOYTOJBHBIX Quryp (monp3ysch, TI€ HEOOXOAUMO, KalubKyisiTopoM). [IpumeHsiTh
MOJTy4YE€HHBIE YMEHHUSI B MPAKTUYECKUX 3a/1adax.

Bnagerp MOHATHSMH BIHCAHHOTO U LIEHTPAJIBHOTO VIJa, HCIOJb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIAaX, yIJIax MEXIY XOpJaMu (CEKyLIMMH) U YIiie MEXay KacaTelbHON U XOpaoi
IIPU PEIICHUU T€OMETPUUYECKUX 3a/1ay.

Bnaners mMoHATHEM OMUCAHHOTO YETBHIPEXYTOJIbHUKA, MPUMEHSITh CBOWCTBA OMHCAHHOTO
YEeTHIPEXYTOJIbHUKA TPU PELICHUU 3a/1a4.

[TpuMeHsTh NOTyyeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTeMaTHYECKHE MOJENH AJIs
3a/1a4 peaJbHOM KU3HU ¥ IPOBOAMUTH COOTBETCTBYIOIME BBIUHUCICHHS C TPUMEHEHUEM 1101001
U TPUTOHOMETPHH (I0JIB3YSACH, I71€ HE00X0AUMO, KAIbKYISATOPOM).

K xoniy oOydeHuss B 9 kJjacce OOydYarOMMICS TOJYYUT CIEAYIONIAE TMPEIMETHBIE
pe3yJIbTaThl:

3HaTh TPUTrOHOMETpHUUYECKHE (QYHKIMM OCTPHIX VIJIOB, HAXOAUTh C HUX IOMOUIBIO
pa3juyYHble  JJIEMEHTHl  MPSMOYTOJBHOTO  TPEYTONbHHKA  («pEIIeHHe MPSIMOYTOJbHBIX
TPEYroJabHUKOBY»). HaxoauTh (¢ MOMOIIBI0 KaNbKYJISATOpa) IIMHBI U YTl JUISI HETaOIHMYHBIX
3HAYEHUH.

ITonw30BaThCs q)OpMy.]'IaMI/I MNPUBECACHNA U OCHOBHBIM TPUT'OHOMETPUUCCKHUM TOXKICCTBOM
JUTSL HAXOKJICHHSI COOTHOIICHUN MEXTy TPUTOHOMETPUIECKUMU BEIMYMHAMH.

Hcnonb30BaTh TEOPEMBbI CHHYCOB U KOCHHYCOB JJIsi HAXOXKJACHUS Pa3IUYHBIX 3JIE€MEHTOB
TpPEeYrojbHUKa («pelIeHUuEe TPEyroJbHUKOBY»), MPUMEHITh UX IMPU PELUICHUH TeOMETPHUYECKHX
3ajad.

Bragetrs moHsTHSIME TIpeoOpa3oBaHus 000, COOTBETCTBEHHBIX 3JIEMEHTOB MOI0OHBIX
¢uryp. [lonp30BaThCs CBONCTBAMU MOA00MS TPOU3BOIBHBIX (DUTYP, YMETh BBIYUCIATH ATUHBI U
HaXOJUTh YIJIbl Y oJ00HbBIX (uryp. IlpuMensaTs cBoiicTBa mogo0usl B MPaKTHYECKUX 3aJadyax.
YMeTh NpUBOIUTH IPUMEPHI MOAOOHBIX PUTYp B OKPYKAIOIIEM MHUPE.

[lonb3oBaTbest TeOpeMaMu O MPOU3ZBEIECHUU OTPE3KOB XOPJ, O MPOU3BEJACHUH OTPE3KOB
CEKYIIUX, O KBaJipaTe KacaTeabHOM.

[Tonp30BaThCcsl BEKTOpPaMH, IOHUMATh HMX TEOMETPUYCCKUA H (PU3UUECKHA CMBICT,
NPUMEHSTh UX B PEIICHUH TeoMeTpudeckux M (usnueckux 3aaad. [IpuMeHsTh ckajasipHoe
MMPOU3BCACHUC BCKTOPOB I HAXOXKACHUA JJIMH U YTIJIOB.



[Tonp3oBaTbcss METOJOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATh €ro B PELICHUU
TreOMETPUYECKUX U MPAKTUIECKUX 3a/1a4.

Brnaners moHATHAMU MPaBHWIBHOTO MHOTOYTOJIBHUKA, UIMHBI OKPYXHOCTH, JUIMHBI JyTH
OKPY)KHOCTM U paJMaHHOW Mepbl yIja, YMEeTb BBIUMCIATH IUIOLIAAb Kpyra M €ro 4acrei.
[TprMeHATH MOJTy4YeHHbIE YMEHHUS B IPAKTUYECKUX 3a]1a4ax.

Haxomute ocu (MM LEHTPHI) CUMMETPUU (PUTYp, MPUMEHATH IBUKECHUS IUIOCKOCTH B
IIPOCTEUIINX CIIyqasiX.

[TprMeHATHh NONTy4YEHHBbIE 3HAHUS HA MPAKTHKE — CTPOUTh MAaTEMAaTHYECKHE MOJAEIH AJIS
3ajjay peaJbHOM KHU3HU U MPOBOAUTH COOTBETCTBYIOIME BBIUUCIEHUS C IPUMEHEHUEM 000U
U TPUTOHOMETPUUECKUX (DYHKIMH (TIONIB3YSCH, I7Ie HEOOX0IMMO, KAIBKYITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJacc (68 u)

HazBanne OcHoBHOe OcHOBHBIE BH/bI DJIeKTPOHHbIE
pas3aejia coepikaHue ACATECIbHOCTH (HHq)pOBbIe)
(TeMBI)Kypca 00yuarommxest o0paszoBaTejbHbIe
(4ucy10 Yacos) pecypesi
Ipocreiimue IIpocreiimue DopMyIHPOBATH
reoMeTpHYECKHe rE€OMETPUUECKUE OCHOBHBIE MTOHATHUSA U
durypsr u ux OOBEKTHI. OnpeIeICHUS.
CBOIiCTBA. MHOroyroyibHUK, Pacno3naBarnb
H3mepenne JoMaHasl. U3Y4YECHHBIE
reoMeTpHYEeCKHX CmexHble U F€OMETPUUYECKHE
Benn (14 1) BEPTHUKAIbHbBIC YIIIBL. | GUTYDHI, ONpeaeasiTh
Pabora c UX B3aUMHOE
MPOCTEUILINMHU pacnoiioKeHue,
YepTeKaMH. BBINOJIHATD YEPTEK 110
N3mepenue YCIIOBHIO 33]1a4H.
JUHENHBIX U yraoBelx | [IpoBoanTh
BEJIMYMH, npocTenine
BBIUHCJIEHHE OTPE3KOB | IOCTPOEHHUS C TIOMOIIIbIO
U yTJI0B LHUPKYJIS U IMHEUKH.
HN3MepsaTh TUHEIHBIE U
YIJIOBBIE BEJIMYHUHBI
T€OMETPUUYECKUX U
MPaKTUYECKUX
OOLEKTOB. bubmuoreka [JOK

OnpeneJgsaTy «Ha rias»
pa3Mepbl peanbHbIX
00BEKTOB, IPOBOAUTH
rpyOyIo OIIEHKY MX
pa3Mepos.

PemaTnb 3agaun Ha
BBIUHCIICHHUE JJIUH
OTPE3KOB U BEINYNH
YTJIOB.

PemaTnb 3agaun Ha
B3alMHOE
pacmosoxeHue
reOMEeTPUUYECKUX PUTYP.
IIpoBoauTs
KJIacCU(UKALIUIO YTJIOB,
BBIYUCJISATD JINHEHHBIE
U yTJIOBbIE BEJIMYMHBI,
NPOBOIMTH
He00XO0INMBIE
JI0Ka3aTeNbHbIE
paccyXIeHHUs.

https://m.edsoo.ru/7f415e2¢e
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3HAKOMHTBCH C
HUCTOPHeN pa3BUTH

TpeyrojbHHUKH Ilonsitue o PacnioznaBartsb
(22 u) paBHBIX nmapbl paBHbBIX
TpEyTrOJbHUKAX TPEYTOJIBHUKOB Ha
U IEpBUYHBIE TOTOBBIX
OpeACTaBJICHUS gyepTexax (c
O paBHBIX yKa3zaHHUEM
(KOHTPY?HTHBIX ) NPHU3HAKOB).
urypax. BeiBoauTS CrieaCTBUS
Tpu npusHaka (paBeHCTB
paBeHCTBA COOTBETCTBYIOILIUX
TPEYrOJIbHUKOB. 3JIEMEHTOB) U3 PABEHCTB
[Tpu3Haky paBeHCTBA | TPEYTrOJIbHUKOB.
MPSAMOYTOJIBHBIX DopmyMpOBaTH
TPEYTOJIbHUKOB. ONPEIEICHUS:
CBOliCTBO MeIMaHBI OCTPOYTOJIBHOTO,
IPSIMOYTOJIBHOT'O TYIOYTOJIbHOTO,
TPEYroJIbHUKA, IPSIMOYTOJIBHOTO,
MPOBEAEHHOM K PaBHOOEIPEHHOTO,
TUIIOTEHY3E. PaBHOCTOPOHHETO
PaBHOOenpeHHbIC U TPEYTrOJIbHUKOB;
PaBHOCTOPOHHHUE OMCCEKTPUCHI, BBICOTHI,
TPEYTrOJIbHUKH. MeMaHbl TPEYroJIbHUKA,
IIpu3Haky U CBOMCTBA | CEPEIMHHOIO bubmuorexa LHOK
paBHOOGIPEHHOTO MePIEeHANKYIIIpa https://m.edsoo.ru/7f415e2e
TPEYrOJIbHUKA. OTpe3Ka; IepuMeTpa
Hepasencrsa B TPEYTrOJIbHUKA.
T€OMETPHUH. ®opmyIHpOBaTH
IIpssMOyTONBHBIN CBOMCTBA U ITPU3HAKU
TPEYrOJIbHUK C paBHOOEPEHHOTO
yriom B 30° TpEYroJIbHUKA.
CrpouTtsb 4epTexy,
pemiaThb 3aa4u C
MTOMOLIBIO HAXO0XKIECHUS
PaBHBIX TPEYTOJILHUKOB.
IIpumeHSTH IPU3HAKU
paBeHCTBa
MIPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB B
3a/a4ax.
HUcnoab3oBarb
U poBbIE PECypCH AJIs1
HCCJIEIOBAHMS CBOVICTB
n3ydaeMbIX puryp.
3HaKOMHTBCS €
HCTOpH el pa3BUTUA
TE€OMETPUH
IapasieabHbIe [TapannensHble DopMyIHPOBATH but6mmoreka [IOK

npsAMbI€, CYMMa

NpsMbIE, UX CBOMCTBA.

MOHATHE ITapaJIJICTIbHBIX

https://m.edsoo.ru/7f415e2e
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yIJIOB Hakpect  nmexamue, | npsMbIX, HAXOAUTh
TPeYyroJbHUKA COOTBETCTBEHHbIE W | IPAKTUYECKUE
(144) OZHOCTOPOHHME YTJIbl, | IPUMEPBL.
oOpazoBanHble  npu | M3y4aTh cBOlicTBa
MIePECECUCHUH yIJ10B, 00pa30BaHHBIX
IapaJuIeIbHbIX IIpU IIEPECEUCHUN
MPSIMBIX CEKYIIEHl). napajieIbHbIX MPSAMBIX
IIpusnax cexyuieil. Ilposoauts
MapajuieIbHOCTH A0KA3aTe1bCTBA
MPSIMBIX gyepes | napaJuIeIbHOCTH IBYX
PaBEHCTBO HPSIMBIX C TOMOILBIO
pPacCTOSHUN OT TOYEK | YIJIOB, 0Opa30BaHHBIX
OAHOM MpSAMOM  J0 | NIPU NMEPECEUCHUH ITUX
BTOPOU INPSIMOM. IPSIMBIX TPETHEN
Cymma YIJIOB | MPSIMOM.
TPEYrOJIbHUKA. Bb1uncjasaTs cymMmmy
Buemnune yripl | YIJIOB TPEYrOJIbHUKA 1
TPEYroJIbHUKA MHOI'OyroJibHHKa.
HaxoauTp 4KCIIOBBIE U
OYKBEHHbIE 3HAUCHUS
YTJIOB B
F€OMETPUUYECKHUX
3a/1a4ax ¢
UCIIOJIb30BAaHUEM
TEOPEM O CYyMME YIJIOB
TPEYroJIbHUKA U
MHOI'OYT'OJIbHHKA.
3HaKOMHTBCH €
HUCTOpHeN pa3BUTH
reOMETPUHU
OKpYKHOCTH OKpyKHOCTb, X0pAa, | ®opMyJMPOBATH
U KpyT. JIAAMETP U UX onpeaeJeHus:
I'eomerpuueckue CBOMCTBA. OKPY>KHOCTH, XOP/IbI,
MOCTPOEHUs KacarenbHas auaMmerpa u
(144) OKPY>KHOCTH, KacaTeJbHOH K
OKPY>KHOCTb , okpyxHOCTU. U3yuars
BIIMCAHHAs B yIoOJI WX CBOMCTBA, IPU3HAKH,
ITonsatue o I'MT, CTPOUTDH YEPTEXKMU.

MIPUMEHEHHE B
3ajavax. buccekrpuca
U CEpPEeIMHHBIN
NEPIEHIUKYIISAP KaK
reoMeTpHUYecKre
MECTa TOYEK.
OKpyXHOCTB,
ONMCAHHAs OKOJIO
TpeyrojbHUKa.
OKpy’KHOCTb,
BIIMCaHHAs B
TPEYTrOJIbHUK.
[Ipocreiimue 3anaun
Ha MIOCTPOEHUE

HUccaenoBarhb, B TOM
YHUCJIE UCTIOJIb3YH
ungposbie pecypcesl:
OKPY>KHOCTb,
BMHCAHHYIO B yTOJI;
LIEHTP OKPYXHOCTH,
BIIMCAHHOW B yroJ;
PaBEHCTBO OTPE3KOB
KacaTeJIbHBIX
Hcnojan30BaTh METO/
IMT nnsa
JI0Ka3aTelIbCTBa TEOPEM
0 MepeceyeHun
OMCCEKTPHUC YIIIOB

but6mmorekxa [IOK
https://m.edsoo.ru/7f415e2e
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TPEYTroJbHUKA 1
CepEeIMHHBIX
MEePIEHANKYISPOB K
CTOPOHAM TPEYTroJIbHUKA
¢ momoIueso I'MT.
OBiaaaeBarthb
NMOHATHSIMH BIIMCAaHHOH
U OIIMCaHHOM
OKPY>KHOCTEH
TPEYroJIbHUKA,
HAXOJAUTh LIEHTPHI ATUX
OKPYKHOCTEH.

Pemiath OCHOBHEIC
3aJ]a4M HA MOCTPOEHue:
yIiia, paBHOT'O IaHHOMY;
CEPEeIMHHOTO
NepHIeHIUKYIsIpa
JAHHOTO OTPE3Ka;
MPSIMOM, IIPOXOIALIEH
yepe3 JaHHYI0 TOUKY U
NEepIEHIUKYISIPHON
JTAHHOU MPSIMOiA;
OMCCEKTPUCHI JAaHHOTO
yIiia; TPEYroJIbHUKOB 110
Pa3IUYHBIM 2JIEMEHTAM.
3HAKOMHUTLCH €
HUCTOpHEeN pa3BUTHS
T€OMETPUHU

IToBTOpEHHUE,
00001IeHne
3HaHui(4 9)

IToBTOpEHUE N
00o0mIeHue
OCHOBHBIX
MIOHATUH W
METOJOB Kypca7
KJiacca

Pemiates 3agaumn
Ha MMOBTOpPEHHUE,
WIJLTIOCTPUPYIOIIHE
CBSI3U MEXIY
pa3J'II/I‘—IHI)IMI/I
4acTsIMU Kypca

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



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

TEMATHYECKOE IIVTAHUPOBAHHUE YYEBHOI'O KYPCA 8 kaacc (68 1)

HasBanmue
paszesa
(TemMBI) Kypca
(4HCJI0 Yacos)

OcHOBHOe coJepkaHue

OcHOBHBIE BHIBI
IeATeJILHOCTH
00y4aroumuxcs

DJIEeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

YerbIpEéXyroabHu
kn (12 u)

ITapannenorpamm
, €0 MPU3HAKU U
CBONCTBA.
YHacTtHble ciiyyau
napajuiesorpaMm
OB
(IpsIMOYTOJIBHUK,
pomMO, KkBagpar),
UX ITPU3HAKU U
CBOMCTBA.
Tpanenus.
PaBHOOOKas u
OpsIMOYTOJIbHAsT
Tpaneiuu.

Y aBoeHue
MEIUaHBbI.
IlenTpansHas
CUMMETPHUSI

HN3o06paxaTh "
HAXOAUTH Ha
yepTexax
4EeTBIPEXYTOJIBHUKU
pa3HbIX BHJIOB U HUX
DJIEMEHTBHI.
DopMyIHMpPOBATH
onpeaeJIeHUs:
napajuiesorpamma,
PsSIMOYTOJIBHUKA,
pombOa, KBaJpara,
Tparenuu,
paBHOOOKOM
Tparenuu,
MPSIMOYTOJIBHOMU
Tparenuu.
Jloka3pIiBaTh H
HCII0JIb30BATH npu
peleHnn 3aja4
IIPU3HAKU u
CBOMCTBA:
rapajuieJaorpaMma,
NPsSIMOYTOJIBHUKA,
pombOa, KBaJpara,
Tparnenuu,
paBHOOOKOM
Tparnenuu,
MPSIMOYTOJIBHOMU
Tparenuu.
IIpumeHnaTsL MeTOJ
YIABOEHUS MEIUaHBbI
TPEyroJIbHUKA.
Hcnosb3oBarhb
HU(PPOBBIE PECYPCHI
JUIsL  WCCJIeJIOBAaHUS
CBOMCTB H3y4YaeMBbIX

Uryp.

HAKOMMUTBCHA C
HCTOpUEH  pa3BUTHUA
T€OMETPUH

bubmuorexa [JOK
https://m.edsoo.ru/7f41
7e18

Teopema daneca u
Teopema o
MPOMOPIIMOHAIEHBIX
OTpe3Kax, MoI00HbBIC
TPEYTOJIbHUKH

(15 4.)

Teopema Paneca u
Teopema o
MPOMOPIUOHATBHBIX
OTpEe3Kax.
Cpenusst TuHUs
TPEYTOJIbHHKA.
Tpaneuus, e€ cpeansis

IIpoBoauTH NOCTPOEHUS C
TTOMOTIIBIO ITUPKYIIS U
JIMHEWKHU C UCTIOJIb30BAHUE
teopeMbl Paneca u
TEOPEMBI O
MIPONOPLIUOHAIBHBIX
OTpe3Kax, CTPOUTh

bubmuorexa [JOK
https://m.edsoo.ru/7f4
17e18
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JTUHUSL.

IIponopumonaibHbIe

OTpE3KH.

[HenTp macc B

TpeyroJjbHUKE.
[TonoGHbIE
TpeyrojbHuKH. Tpu
NpU3HAKA 0100
TPEYTroJIbHUKOB.
IIpumeHeHune
moA00us TIpU
pelieHun
IIPAKTUYECKUX 3a7a4

YETBEPTHIN
MIPONOPLUOHAIBHBIN

OTPE30K.
IIpoBoauTH
JI0Ka3aTeJIbLCTBO TOTO,
YTO MCAHUAaHbI
TPEYTroJIbHUKA
MIEPECEKAIOTCS B OJTHOM
TOYKE, 1 HAXOAUTDH

CBs3b C LIEHTPOM Macc,
HAXOAMTh OTHOIICHHUE, B
KOTOPOM ME€JUaHbl ACIIATCS
TOYKOM UX IIEPECCUCHHUS.
Haxoaute 110100HBIE
TPEYTOJIBHUKHA Ha TOTOBBIX
yeprexax ¢ yKazaHueM
COOTBETCTBYIOIIMX
IPU3HAKOB MOA00HUS.
Pemate 3agaum Ha
10JJOOHBIE TPEYTOJIbHUKHU C
IIOMOILBIO
CaMOCTOSITEJILHOTO
IIOCTPOEHUS YEPTEKEN U
HaXO0’KJEHUs OJOOHBIX
TPEYTOJIbHUKOB.
IIpoBoauTh
JA0KA3aTeJIbCTBA C
UCIIOJIb30BAaHUEM
MIPU3HAKOB M0J100M4.
Joxa3bIBaTh TpU
MpU3HaKa MO100us
TPEYrOJIbHUKOB.
IIpuMeHATH NOJy4YEeHHBIE
3HAHHUS [P PELICHNUN
TF€OMETPUYECKHUX U

MPaKTUYECKHX 3a/1ay.
3HaKOMHTBCS €
HUCTOpHeN pa3BUTH

TreOMETPUH
IImomane. CBoiicTBa IUIOMIAIEN OsBJaaneBarhb
Haxoxnenune reOMEeTpUYECKUX QUTYp. | MePBUYHBIMH
Iomanen dopmysbl A1 TUIOHIAM | MPeACTABJIEHUSIMU 00
TPEYTOJIbHUKOB U TPEYTrOJIbHUKA, o01ieit Teopuu IIOMAAN
MHOT'OYTOJIbHBIX napajuiesorpamma, (Mmepsl), hopmyIpoBaTH

¢buryp. [Mnomaau
o100HbBIX pUryp
(14 )

Tpaneuuu. Beruucnenue
IUTOMAAEH CIOKHEIX
buryp.

[Tnomanu duryp Ha
KJIeT4aToi Oymare.
ITmomaan mogo0HBIX
buryp.

3aga4m ¢ MPaKTUYECKUM
coaepxkanueM. Pemenue
3aJa4 ¢ IOMOIIbIO
METOo/1a

CBOMCTBA IIJIOIIAIH,
BBISICHSTBH VX HATJISTHBIN
CMBICII.

BoiBoauTh hopmyIbl
TJIOMIAIH
napajuiesniorpamma,
TPEYroJbHUKA, TPATICIIUH
13 GOPMYITBI TIOMIATH
MPSMOYTOJIbHAKA
(xBampara).

BoiBoauTs hopmyIbl

bu6mmoreka [JOK
https://m.edsoo.ru/7f4
17e18
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BCIIOMOTaTEIILHOU
IUIOIIA AN

TJTONIAU BBITYKJIOTO
YETBIPEXYTOJILHUKA Yepe3
JIMaroHaJIu U YTOJ MEXIY
HUMHU.

HaxoauTh miomanu
¢buryp, n300paxEHHBIX HA
KJIeT4aTou Oymare,
HCI0JIL30BAThH Pa30HCHUE
(burypbl Ha 4acTH U
JIOCTpauBaHUE.
Pa3ouparh npumepbl
HCIIOIb30BaHUS
BCIIOMOTaTeILHOMN
TUTOIIAHU JJI PEIICHUS
reOMETPUYECKHUX 3aj1ay.
HaxoauTts miomagu
no100HbBIX (uryp.
Be1uucasaTh niomaan
pa3IUYHBIX
MHOTOYTOJIBHBIX (UTYP.
PemaThb 3a1auu Ha
IJIOIIA/b C TPAKTHYECKUM
COIEpIKAHUEM

Teopema
IMudaropan
Hayaja

TPUTOHOMETPUH
(10 w)

Teopema [Iudaropa, u eé
MIPUMEHEHHE.
Ornpenenenue
TPUTOHOMETPHYECKHUX
(GyHKIMI ocTporo yria
MPSIMOYTOJIBHOTO
TpEYroiabHUKA,
TPUTOHOMETPHYECKHE
COOTHOIIICHHUS B
MPSIMOYTOJILHOM
TPEYTroJbHUKE.
OcHOBHOE
TPUTOHOMETPHUECKOE
TOXJIECTBO

Joxa3bIBaTh TEOPEMY
[Mudaropa, ncnoab3oBaTh
€€ B ITPaKTUYECKUX
BBIYHCIICHUSIX.
®DopmyIMpOBaTh
OnpeAcIICHUS
TPUTOHOMETPUIECKUX
GbyHKIUI ocTporo yria,
NPoOBEPSATH NX
KOPPEKTHOCTS.

BriBoauThL
TPUTOHOMETPUUYECKUE
COOTHOILIEHUS B
MPSAMOYTOJIbHOM
TPEYTOJbHUKE.
HccaenoBars
COOTHOILIEHUS MEXKITY
CTOPOHAMHU B
MPSIMOYTOJIBHBIX
TPEYTOJIbHUKAX C YTJIaMH B
45°u 45°; 30° u 60°.
Hcnonb3oBath GopmyIsl
MIPUBEAEHUS U OCHOBHOE
TPUTOHOMETPUYECKOE
TOXIECTBO JUIS
HaXO0KIECHUS COOTHOIIECHUHN
MEXKITY
TPUTOHOMETPUYECKUMHU
(OYHKIUSIMU Pa3IAYHBIX

bu6mmoreka [JOK
https://m.edsoo.ru/7f41
7e18
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OCTPBIX YIJIOB.
IIpuMeHATH NOJy4YEeHHbIE
3HAHWSA U YMEHHUS [IPU
peUICHUHN IPAKTUYECKHUX
3a/1ad4.

3HAKOMHTBCS € HCTOPHEH
Pa3BUTHS FEOMETPHH

VYTIIIbl B OKPY’KHOCTH.

Broucanuesie u

Brucaunnbie u
LHEHTPAJIbHBIC YIJIbI,

Dopmy.IMpOBaTh
OCHOBHBIC OIPEACICHHUS,

ONMCaHHBIE YTOJ MEXIY CBSA3aHHBIC C YIJIAMHU B
YEThIPEXYrOJbHUKU. | KacaTeJIbHOM M XOpIOH. | Kpyre (BIUCaHHBIHN yroi,
KacarenbHble k VYTubl MEXAY XOpAaMU U | HEHTPAIbHBIN Yrom).
OKPY>KHOCTH. CEKYILUMHU. Haxoautp BrvicaHHbIE
Kacanue Bnucannbie u YIJIBL, OITUPAIOIIMECS HA
OKpPYKHOCTEHN OIMCAHHBIE OJIHY IyTy, BBIYHCJIATH
(13 4.) YETBIPEXYTOJIBHUKHU, UX | YIJIBI C IIOMOIIBIO TEOPEMBI
IIPU3HAKU U CBOWCTBA. O BIIMCAHHBIX YIJIAX,
IIpumeHeHune sTux TEOPEMBI O BIMCAHHOM Bubmorexa [IOK
CBOICTB IIpU PELICHUU YETBIPEXYTOJIbHUKE, https://m.edsoo.ru/7f4
r€OMETPUYECKHX 33/1a4. | TEOPEMBI O LIEHTPAJIbHOM 17618
B3anmnoe yTIIE. -
PacIoJIOKEHUE ABYX HccaenoBarb, B TOM
OKpY’KHOCTEH, o0111e YHCJIE C IIOMOILBIO
kacarenbHble. Kacanue U(PPOBBIX PECYPCOB,
OKpY>KHOCTEN BIICAHHBIE U OIIMCAHHBIC
YETBIPEX YT OJIBHUKH,
BbIBOJMTb UX CBOMCTBA U
MIPU3HAKU.
Hcnoub3oBarh 5TH
CBOMCTBA U IIPU3HAKU IIPH
pELICHUH 3334
IloBTOpEHUE, IToBTOpEHME Pemats 3agaum Ha
00001IEHNE OCHOBHBIX MMOBTOpPEHUE, Bu6miorexa IIOK
3HAHMI(4 ) TIOHSITUN U HIUTFOCTPUPYIOIIHE https://m.edso0.ru/7f4
METOJIOB KypcoB 7 CBSI3U MEXKIY 17018
1 8 Kiaccos, pa3IuYHbBIMU -

0000I11IeHrEe 3HAHUI

JacTsMHU Kypca
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TEMATHYECKOE NJIAHUPOBAHUE YYEBHOI'O KYPCA 9 kuacc ( 684)

Hazpanue OcHoBHOe cofep:kaHHe OcHoBHbIE BH/bI DJIEKTPOHHbIE
pa3aena OesATCJIbHOCTH Oﬁy‘la}OHIPIXCﬂ (umbpomﬂe)
(TeMBI)Kypca 6
(UMCI0 HacoB) oOpa3oBaTe/IbHbIC
pecypchl
Tpuronomerpusi. Onpenenenue DopmyJIUpPOBATH
Teopembl TPUTOHOMETPUUECKUX onpeaeeHust
KOCHHYCOB H ¢pynkunii yrmos ot 0° TPUTOHOMETPHUIECKUX
CHHYCOB. no 180°. pyHKUMi TYynbIX U
Pemenne Kocwunyc u cunyc OPSIMBIX YIJIOB.
TPeyrojibHUKOB NPsSIMOTO M TYIIOTO yTJa. BbIBOAUTH TeopeMy
(16 1) TeopemMa KOCHMHYCOB. KOCHHYCOB U TEOpPEMY
(O600mEnHnas) Teopema CHHYCOB
CUHYCOB (C paguycom (c paguycom ONMHMCaHHOM
OMUCAaHHOU OKPY>KHOCTH).
OKPY>KHOCTH). Pemats TpeyrojabHUKH.
Haxosxxnenue niviH Pemath npaktuueckue but6mmoreka [IOK
CTOPOH U BEJIMYHH 3a7a4u, CBOASIIUECS K https://m.edsoo.ru/7f4
YTJIOB TPEYTOJILHUKOB. HaXOKJIEHHUIO pa3IudHbIX | l1al2c
dopmyna romagu 3JIEMEHTOB
TPEYTroJIbHUKA TPEYTrOJIbHUKA
yepe3 ABE CTOPOHBI U
Yroja MEXIy HUMH.
dopmyna 1UIomaau
4eTBIPEXYTOJILHUKA
4epes3 ero AuaroHaiad u
YIroJI MEXIY HUMMH.
IIpakTuueckoe
NPUMEHEHUE
JOKa3aHHBIX TCOPEM
IIpeoOpa3zoBanue ITonsTHE OcBauBaTh NOHATHE
noxooust. 0 Ipeo6Gpa3zoBaHuH npeoOpa3oBaHus MOJO0HS.
MeTpuueckue o106HsL. I/ICCJIfZIOBaTI) OTHOLIEHUE
COOTHONICHHSI COOTBETCTRCHILLC JMHEHHBIX JIEMEHTOB QUTYP

B OKPY:KHOCTH
(10 4.)

3JIEMEHTHI ITOT00HBIX
¢uryp.

Teopema

O IPOU3BEJICHUU
OTPE3KOB XOP/I,

TeOpEMa O
IIPOU3BCACHHUN

OTPE3KOB CEKYIIUX,
Teopema O KBajipare
KacaTeJIbHOM.
IIpumenenue

B pemIeHUN
T€OMETPUYECKUX
3amad

pH peodpa3oBaHUN
nonoous.

Haxonnts npumepsl
o106Ms B OKpYy>Karotei
JNEUCTBUTEIILHOCTH.
BbIBOAUTH METpUUYECKHE
COOTHOIICHUS MEXKY
OTpEe3KaMH XOpJ, CEKYIITUX U
KacaTeJIbHbIX C
HCIIOb30BAaHUEM BIIHCAHHBIX
YTJIOB ¥ TIOJIOOHBIX
TPEYTOJILHUKOB.

Pemate reomerpuueckue
3a/1a4u ¥ 3aJ]a44 U3 peajbHOU
JKU3HU C UCIIOJIB30BAaHUEM
MOJTOOHBIX TPEYTOJIBHUKOB

bubmuorexa [JOK
https://m.edsoo.ru/7f4
lal2c
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BexTopsl Onpenenenue Hcnonb3oBaTh BEKTOPEI
(12 4. BEKTODPOB, CIIOKEHHE KakK HalpaBJEHHbIE OTPE3KH,
¥ BEIYUTAHUC HCCIEN0BATD
BEKTOPOB reOMETPUYECKUN
’ (mepemerienue) u
MHO’KEHHE BEKTOpa .
Y P (uzmueckuii (cuia) CMbICIIBI
Ha 9HCIIo. BEKTOPOB.
Pusnieckuit u 3HaTh ONpeeNIeHNs] CYMMBI
reOMETPHYCCKHH U Pa3sHOCTH BEKTOPOB,
CMBICJI BEKTOPOB. YMHO’KE€HMS BEKTOpa Ha
Pasnoxenue Bekropa 9HUCJI0, UCCIICA0BATH
0 ABYM T€OMETPUYECKUN U
HEKOJUTHHEAPHBIM (l)I/I3I/I‘IeCIfI/II/I CMBICIIBI 3THX
omnepanui.
BEKTOpPaM.
K Pemats reomerpuueckue
OOpJMHATHI
pA 3a7]a4¥ C UCIOJIb30BaHUEM
BEKTOpa.
cKTopa BEKTOPOB.
KaJIsipH
CransipHoe PackaaapiBaTh BEKTOP MO
HPpOU3BEACHUE JIBYM HEKOJUJIMHEAPHBIM
BEKTOpPOB, €Io BEKTOpaM.
[pUMCHCHHC HUcnosb3oBaTh CKaIsIpHOE
A1 HAXOXKACHU A MPOU3BEACHHUE BEKTOPOB,
MJIMH H yIJIOB. BbIBOJIUTH €TI0 OCHOBHBIC
Pemenne 3anau CBOMCTBA.
C IIOMOIIBIO BEKTOPOB. BeruncjasaTs cymmy,
[IpHMeHEHHE BEKTOPOB Pa3HOCTh U CKaJIsIpHOE
MIPOU3BEJCHHE
JUI pellIeHus 3aj1a4
F— BEKTOPOB B KOOpJIMHATAX.
IIpMeHATH CKAIIPHOE
MIPOU3BEICHHE IS
HaXO0XIEHUA
JUIVH U yTJIOB
JexapToBbI JlexkapToBbI OcBauBaThb MOHSATHE
KOOPAHHATHI KOOPJIHHATBI TOYEK MPSMOYTOJIbHOM CUCTEMBI

Ha IMJIOCKOCTH
CED)

HAa NJIOCKOCTH.
YpaBHEeHHE IPAMOH.
YpaBHeHUE
OKPY>XHOCTH.
Koopaunate! Touek
nepeceyeHus
OKPY>XHOCTH U
OpsIMOU.

Meto koopauHat
OpH PEIICHUH
T€OMETPHUICCKUX
3ajJia4, NPaKTUIECKUX
3az1a

KOOpJIMHAT, J€KapTOBBIX
KOOPJAUHAT TOYKH.

BbIBOAMTH ypaBHEHUE
NPSIMON M OKPYXKHOCTH.
Boigeasars

MOJIHBIN KBaJpaT AJIst
HaXO0XJEHUS LIEHTpa 1
panuyca

OKPY’KHOCTH I10 €€
YpPaBHEHHUIO.

Pemarnb 3agaum Ha
HaXO0XXIEHUE TOUEK
TepeceueHUs

MPSIMBIX U OKPYXKHOCTEH ¢
TMOMOIIBIO METOA
KOOpIMHAT.
Hcnoabp30BaTh CBOMCTBA
yIJI0BOro Kosddunmnenra

bubmuorexa [JOK
https://m.edsoo.ru/7f4
lal2c
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MIPSIMOU

IIpU PEIICHUH 3aaad, AJIs
omnpeaeseHus
pacIoIoKeHNs

MIPSIMOM.

IMpuMeHATH KOOPAUHATHI
MpY PEIICHUN
TEOMETPUUYECKUX H
MPaKTHYECKHUX 3a/ad, JJis
ITOCTPOEHUS
MaTeMaTHIeCKUX
MoJieJiell pealbHbIX 3a71a4
(«MeTom KooOpauHATY).
IMosb3oBaTbest 11
MIOCTPOCHUS U
HCCIIEOBAHUN

1 pPOBEIMU PECYpPCaMU.

3HAKOMUTBCH C UCTOPUEH
pa3BUTHUS TEOMETPUHU

IIpaBuabHBIE
MHOTOYTr0J1bHUKH.
Jdnauna
OKPYKHOCTH

U IUIOIAbL Kpyra.
Borunciaenue
IJIoImaae

(8 )

IIpaBunbHbIEC
MHOTOYTOJIbHUKU,
BBIYMCIICHUC UX
ajeMeHToB. Uucno Il u
JJIMHA OKPY>KHOCTH.
Jnuna nyru
OKPY>XHOCTH.

Pangunannas mepa yria.

ITmomanes kpyra u ero
3JIEMEHTOB
(cexTopa U CeTrMEeHTA).

PopMyJIMPOBATH
ompeneyeHue MPaBUIILHBIX
MHOTI'OYT'OJIbHUKOB,
HaXO0JAUThb UX 3JIEMEHTHI.
IMoab3oBaThCH
MOHSITUEM JUTHUHBI
OKPY>KHOCTH, BBEAEHHBIM
C TOMOIIBIO TTPABUIBHBIX
MHOT'OYTOJIbHUKOB,
omnpeneasaTb yucio /7,
JJIUHY OAYTU U paJuaHHYIO
Mepy yria.

IIpoBoauTs nepexoa ot
paauaHHOUW MEphI yria K
rpajayCcHoO u Ha0OOpOT.
OnpeaensTh MIOMIAH
Kpyra.

BeiBoguts (popmyibl (B
rpajycHoOil U paJluaHHOUN
Mepe) JJIST AJUH JYyT,
miolanaeii CeKTOpoOB U
CEeTMEHTOB.

BLIYHCJIATE ILIOIAIU
uryp, BKITFOUAFOITHX
JIEMEHTHI OKPYXKHOCTHU
(kpyra).

Haxoauth miomany B
3ajlayax peajbHOU KU3HU

bu6mmoreka [JOK
https://m.edsoo.ru/7f4
lal2c

JABukeHust
miockocTu (6 1.)

[lonsTre o nBMXEHUN
IJIOCKOCTH.
[NapannensHbIit
HIEPEHOC, IOBOPOT
[Ipumenenne

IIpH PEIICHUH 33/1a4

Pa36uparts npumMepsl,
WUTIOCTPUPYIOIINE TTOHATHUS
JIBUKCHHUS.
DopMyIHPOBATH
OTIpeAETICHMS
MapajuIeIbHOrO TIepeHoca,
IIOBOPOTAa U OCEBOU
CUMMETPHH.

BBIBOANTH HX CBOMCTBA,

bubmuoreka [JOK
https://m.edsoo.ru/7f4
lal2c
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HaXOJUTh HEMOIBHKHBIE
TOYKH.

HaxoauTh LIEHTPHI U OCH
CUMMETPHUI MPOCTEHIINX
(uryp.

[IpumeHsTH TapayIenbHbINA
MIEPEHOC ¥ CUMMETPHIO TIPH
pelIeHNN TeOMETPUIECKHUX
3amad (pa3oupars
MIPUMEDHI).

Hcnoab3oBath 17
IIOCTPOEHUS U

HcCcIeJOBaHUI
M(POBBIE PECYPCHI

IToBTOpEHME, IToBTOpEeHnue OnepupoBarhb

00001menue, OCHOBHBIX ITOHSITHH H TMOHATHUSIMM urypa,

cUCTeMaTU3aus METOJ0B KypcoB 7—9 TOYKa, mpsMasi, YyTroJl,
3HAHMH KJIacCOB, 0000IIEHNE U MHOTOYTOJILHUK,

(7 9 CHUCTEMaTH3aIIUs paBHOOCAPCHHBIM U
3HaHui. I Ipocreiinime PaBHOCTOPOHHMUI
reoMeTpudecKue TPEYTrOJIbHUKH,
purypsr u ux OPSIMOYTOJILHBIHN

ceoicTBa. M3mepenue
T€OMEeTPHUYECKUX

BEJIMYUH.
TpeyroabHUKH.

ITapannenbHbie U
MEePIICHINKYISIPHBIC
OpsiMbIe.

OKpy>KHOCTB U KPYT.
I'eomeTpuueckue
MOCTPOEHHUsI. YTIIbl B
OKPY>KHOCTH.
Bnucannbie u
OITMCaHHbIC
OKPY>KHOCTH
MHOTOYTOJIBHHUKOB.
IIpsimas u
OKPY>KHOCTb.
YeThIpEXYTOIIbHUKH.
Bnucannbie u
OITUCAHHBIC
YEeTHIPEXYTOJIBHUKH.
Teopema Iludaropa u
Hayvana
TPUTOHOMETPHH.
Pemenne oOmumx Tp
YTOJIbHUKOB.
IIpaBuisibHBIE
MHOTOYTOJBHUKH.
IIpeoGpazoBanust
MJIOCKOCTH. JBUXKEHUS.
IHonobue. CummeTpusi.
ITnomans. BeruuciaeHue
rromaneu. [Tmomanm
noxoOHBIX QuUryp.
JexapToBbl
KOOpJIUHATHI HA
TLIOCKOCTH.

TPEYTrOJIbHUK, ME/IHaHa,
OuccekTpuca W BBICOTa
TPEYTrOJIbHUKA,
napasuieorpamMm,
pomoO, OpsIMO-
YTOJIbHUK, KBaJIpar,
Tpaneius; OKPY>KHOCTb,
KacaTeJbHas;
paBeHCTBO W mHoH0OHEe
uryp, TpeyroJibHHUKOB;
napajuieIbHOCTh u
NEePHEeHIUKYJIISIPHOCTH
OpSIMBIX, YTOJI MEXIY
OPSMBIMH, CHMMETPHS
OTHOCHUTEJIbHO TOYKH H

OpsAMOIi; JJIMHA,
paccTtosiHue, BEIHYHHA
yria, IJI0IIAab,
nepumeTp.
HUcnoan3oBaTh

dopmyasi: niepumeTpa u
TUTOTIIAIA
MHOTI'OYT'OJIbHHUKOB,
JJIMHBI  OKPYXHOCTH U
IUIoMaau Kpyra, oobéma

NPSIMOYTOJIBHOTO
napajisienenumnena.
OnepupoBaTtsb
MOHATUAMMU:
NPSIMOYTOJIbHASI CcUCTEeMa
KOOpJIWHAT, BEKTOD;
HCINO0JIb30BAThH 9TH
TTOHATHUS TSt

OPEJCTABICHUS JTaHHBIX
W pelIeHUs 3a7a4d, B TOM
qucie u3 APYTUX
YICOHBIX pEIMETOB.

bu6mmoreka [JOK
https://m.edsoo.ru/7f4
lal2c
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BekTopsl
IJIOCKOCTH

Ha

Pemiatr 3aJauM Ha
NOBTOPEHUE OCHOBHBIX
MOHSTHUH, UILTIOCTPALIUIO

CBsI3eH MEXIY
pa3jIMYHBIMM  YacCTSIMHU
Kypca. BeiO0uparts

METOJA JUIS  pelIeHUus
3a/1a4u.

Pematn 3aJauu u3
IIOBCEIHEBHOMU >KU3HU




PaGouas mporpamma yuyeOHOro Kypca «BepoSiTHOCTh M CTATUCTHKAY.
7—9 kaacchl

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

B coBpemenHOM 1IM(POBOM MUPE BEPOSTHOCTD U CTATUCTUKA MTPUOOPETAIOT BCE OOIBIIYIO
3HAYMMOCTb, KaK C TOUKH 3pEHHsI TPAKTUYECKHUX MPUIIOKEHUH, TaK U UX POJIH B 00pa30BaHUH,
HE00XO0IMMOM KaXJIOMY YelIoBeKy. Bo3pacraer uncio npodeccuit, pu OBIaACHUN KOTOPHIMU
TpebyeTcst xopolias 6a30Bas MOATOTOBKA B 00JIACTH BEPOATHOCTH M CTATUCTHKH, TaKast
MOJTrOTOBKA BaYKHA ISl POJIOJDKEHUST 00pa30BaHM U 7Sl YCIIEUTHOM Mpo(ecCHOHANIbHOM
Kapbephbl.

Kaxxpiii yenoBek NOCTOSSHHO TPUHUMAET PELIEHUS] HA OCHOBE MMEIOIUXCS Y HETO JJaHHBIX.
A 17151 000CHOBaHHOTO MPUHSTHSI PEIICHHSI B YCIOBUAX HEOCTATKA WM U30BITKA HH(DOpMaIH
HE00XO0IMMO B TOM YHCIIE XOPOIIO c(hOpMHUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUYECKOE
MBILLUICHHUE.

VIMeHHO MTO3TOMY OCTpPO BCTaia HEOOXOIMMOCTh CPOPMUPOBATH Y 00YHAIOIINXCS
(GYHKIMOHATIBHYIO TPAMOTHOCTb, BKIIFOUAIOIIYIO B ce0sl B KAaUeCTBE HEOTHEMIIEMON
COCTaBJISIIOLIEH YMEHUE BOCIIPUHUMATh U KPUTUYECKU aHAJIM3UPOBAaTh HH(OPMALINIO,
NPEJCTAaBICHHYIO B Pa3IMYHBIX (hOpMax, TOHUMATh BEPOSTHOCTHBIA XapaKTep MHOTHX
peaJIbHBIX MPOLIECCOB U 3aBUCUMOCTEH, MPOU3BOINUTh IPOCTENILINE BEPOSATHOCTHBIE PACUETHI.
3HaKOMCTBO C OCHOBHBIMU TPUHIIMIIAMU cOOpa, aHATN3a U MPEJICTaBICHIS JaHHBIX U3
pa3nuuHbIX cep KU3HM 00IIeCTBA U TOCYIapCTBA MPUOOIIAET O0YJAIOIINXCS K OOIIECTBEHHBIM
uHTepecaM. V3yueHue oCHOB KOMOMHATOPUKH pa3BUBAET HABBIKM OpTraHM3aluy nepedopa u
no/icy€Ta yrciia BApMAHTOB, B TOM YHCJIE, B IPUKJIAJHBIX 33/ja4ax. 3HAKOMCTBO C OCHOBaMU
Teopuu rpadoB cO3/1aET MaTeMaTUYECKUN PyHIaMEHT JUIsl JOPMUPOBAHUS KOMIIETCHIIUN B
obnactu nHOpMaTUKK U UGPOBBIX TeXHOIOTHH. [ToMrUMO 3TOr0, IPU N3YyYEeHUH CTATUCTUKU U
BEPOATHOCTH 000TallaloTCsl IPEICTaBICHNS yYaluXcsi O COBPEMEHHON KapTHHE MUpa U
METOJIaX €ro UCCIe0BaHus, POPMHUPYETCs IOHUMAaHHUE POJIU CTATUCTUKU KaK HCTOUYHUKA
COLIMAJIbHO 3HAYMMOM MH(OPMALIMY U 3aKJIaJAbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIJICHUSI.

B cooTBercTBHY € JaHHBIMU LIETSIMU B CTPYKTYpE MporpamMmbl yueOHOro Kypca «BeposiTHOCTh 1
CTaTHCTHKa» OCHOBHOM LIKOJIBI BBIJIEJIEHBI CIEAYIOIINE COAEPKATEIbHO-METOUUECKHIE JTNHUH:
«IIpencraBneHue NaHHBIX U ONKCATENbHAS CTATUCTHKAY; «BeposTHOCTHY; «DIEeMEHTHI
KOMOWHATOpHUKNY; «BBenenue B Teopuro rpadoy.

Copepxanue muHuM «lIpeacraBnenre JaHHBIX U ONMMCATENbHASI CTATUCTHKAY» CITYXKUT
OCHOBOI1 17151 pOPMUPOBAHUS HABBIKOB pabOThI ¢ MH(OpMaLIUEl: OT YTEHUSI U UHTEPIIPETalluu
nH(opMaIuu, TpeICTaBICHHON B Ta0IHIIaX, HA AUarpaMMax u rpadukax 1o coopa,
MPEJICTaBJICHUS U aHAJIN3a JAHHBIX C UCIIOJIb30BAHUEM CTATUCTUYECKUX XapaKTEPUCTHK CPETHUX
U pacceuBaHus. PaboTas ¢ JTaHHBIMU, 0OyUaIOIUECs y4aTCsl CYUTHIBATH U HHTEPIIPETUPOBATD
JIaHHBIE, BBIJIBUTATh, apTYMEHTHPOBATh U KPUTUKOBATH MPOCTEHIIIHE TUITOTE3b], Pa3MBIILISATh
HaJ (pakTOpamu, BHI3BIBAIOLIIIMHI U3MEHUYUBOCTh, U OLIEHUBATh UX BIHSHUE Ha
paccMaTpuBaeMbl€ BETUYUHBI U ITPOLIECCHI.

NHTYUTHUBHOE NpPEACTABICHUE O CIIy4YallHOM U3MEHYMBOCTH, UCCIICIOBAHUE
3aKOHOMEPHOCTEW M TEHACHIIUI CTAHOBUTCS MOTUBUPYIOILIEH OCHOBOU ISl U3Y4EHUS TEOPUH
BEpOSATHOCTEN. boJbIoe 3HaUeHUE 3/1€Ch UMEIOT MPAKTUYECKUE 3aJaHUs1, B YACTHOCTH OIBITHI



C KJIACCUYECKUMHU BEPOSTHOCTHBIMHU MOJEIISIMU.

[ToHsATHE BEpOATHOCTH BBOJUTCS KaK Mepa IMpaBoIo1o0us ciydaiftHoro coobrtus. [lpu
M3Y4YEHUHU Kypca 00ydaroluecss 3HaKOMATCS € IPOCTEUILIMMU METOJaMU BbIYMCIICHUS
BEPOSITHOCTEW B CIIy4alHBIX HKCIIEPUMEHTAX C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMUA HUCXOIAMH,
BEPOATHOCTHBIMU 3aKOHAMH, I103BOJISIOLIMMH CTaBUTh U pelIaTh 00Jiee CI0KHBIE 3a4aUu.

B xypc BXOAAT Ha4aJIbHBIE IIPEICTABICHUS O CIIyYalHBIX BEJIMYMHAX U UX YUCIIOBBIX
XapaKTEePUCTUKAX.

Taxoke B paMKax 3TOro Kypca OCYIIECTBIISIETCS] 3HAKOMCTBO 0OYUAIOIIMXCSl ¢ MHOXKXECTBAMH H
OCHOBHBIMHM OIl€palsIMUA HaJl MHOKECTBAMU, PACCMATPUBAIOTCS IPUMEPBI IPUMEHEHHUS IS
peleHns 3aa4, a TAaK)Ke UCIOJIb30BAHUS B IPYTUX MaTEMATUYECKUX Kypcax M yueOHbIX
npeaMeTax.

COJAEP/KAHUE YYEBHOI'O KYPCA
7 KUIIACC

[IpencraBieHue JaHHBIX B BUE TA0JIUL, AUarpaMM, rpaguKoB. 3anoJHEeHUE Ta0IuLl, YTCHUE
U TIOCTPOCHHUE TUarpaMM (CTOIOMKOBBIX (CTOIOUATHIX) M KPYroBbixX). UteHue rpadukon
peanbHBIX MpoleccoB. M3Binedenne nHGpOpMaIuy U3 JruarpaMM 1 TabJIHII, UCTIONb30BaHUE U
UHTEpIIpeTalysl JaHHBIX.

OmnwucarenbHasi CTATUCTUKA: CpeHee apu(METHIECKOe, MEIMaHa, pa3Max, HanboJIbIIee U

HauMEHbIlIee 3HaYeHUs] Ha0opa YHUCIIOBBIX TaHHBIX. [IpuMepsl cilydaiiHON U3MEHUYUBOCTH.

CriyyaitHblil S5KCIIEpPUMEHT (OIBIT) U cilyyaiiHoe coObITHe. BepositTHOCTh 1 yacTtoTa. Poib
MaJIOBEPOATHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITHUI B IpHUpOJie U B o01IecTBe. MoHeTa u
urpajiabHasi KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, Bepuruna, pedpo. Ctenens BepmuHbl. Yncno pédep u cymMMapHasi CTENeHb BEpIITHH.
[IpencraBnenue o cBsi3noctu rpada. Llenu u nukiel. [1ytu B rpadax. O6xoxa rpada (ditsepon
nyTh). Pemienne 3agau ¢ nomomibio rpagos.

8 KJIACC

MHOXecTBO, 2IEMEHT MHOXKECTBA, MOAMHOXKeCTBO. Onepaly Hajl MHOXKECTBaMU:
o0bemHeHue, nepeceuenrne. CBOWCTBA onepalfii HaJl MHOXECTBaMU: IEPeMECTHTEIbHOE,
CoYeTaTelIbHOE, paclpeAeIuTeabHOe, BKIIIoueHHs. Vcnonb30Banue rpaduiaeckoro
NPEJICTaBICHUS MHOXECTB JJIsl ONMCAaHMs PeaIbHBIX MPOIIECCOB U SBJICHUH, TP PEILICHUH 3aj1au.

W3mepenue paccenBanus 1aHHBIX. Jlucnepcus U CTaHJapTHOE OTKJIOHEHHE YHCIOBBIX
HabopoB. /lnarpamma paccenBaHusl.

DneMeHTapHbIe COOBITHS ciTydaifHOro omnbiTa. CirydaiiHble coObITHs. BeposTHOCTH COOBITHI.
OnbITH C paBHOBO3MOKHBIMH 3JIEMEHTapHBIMU COOBITHAMU. CiydaifHbil BBIOOD. CBSI3b MEXKIY
MaJIOBEpOSTHBIMU U MPAKTHUECKHU IOCTOBEPHBIMU COOBITHSIMU B IPUPO/IE, OOILECTBE U HAYKE.

HepeBo. CBoiicTBa 1epeBbEB: €AMHCTBEHHOCTH MTyTH, CYIIECTBOBAHUE BUCSAYEH BEPIIUHBI,
CBSI3b MEX/y UHCJIOM BEpUIMH U uuciioM pédep. IlpaBuino ymHoxkeHnus. Pemenue 3anau c
MOMOIIBIO TpadoB.

[TpoTuBomONOX)HBIE COObITHA. J(narpamma Ditnepa. O0beANHEHNE U TIepeceYeHUEe COOBITHIA.
HecoBmecTablie coObiTus. @opMyna coxkeHHus BEpOSATHOCTEH. Y CIIOBHAsE BEPOSTHOCTD. [IpaBuio

ymHOXkeHUs. He3aBucumbie coObiThs. Perienne 3a1a4 Ha HaX0XKACHUE BEPOSITHOCTEH €



MIOMOMUIBIO AEPEBA CIIYYallHOTO KCIEPUMEHTA, uarpamm Jiiepa.

9 KUIACC

[IpencraBnenne JaHHBIX B BUJE TAOJIUIL, JHarpaMm, rpa)uKkoB, UHTEPIPETAIHs JaHHBIX.
Urenue 1 mocTpoeHue TalIHUI, IuarpamMm, rpaguKoB MO peaabHbIM TaHHBIM.

[lepectanoBku u paxropuan. Coueranus u uucio couetanuid. Tpeyronsuuk [lackans. Pemenne
3aJa4 C UCIOJIb30BaHHNEM KOMOMHATOPUKH.

I'eomerpuueckast BeposaTHOCTb. CitydaiiHbIN BBIOOP TOYKU U3 (GUTYpHI HA IIIOCKOCTH, U3
OTpE3Ka U U3 IYTH OKPYKHOCTH.

Ucneitanue. Ycenex u Heynada. Cepust uCIbITaHUM /10 iepBoro ycnexa. Cepust UCIIbITAaHUI
bepnymn. BepositHOCTH cOOBITHI B cepuH UCTIBITAHUN bepHyuu.

CanyuaiiHas BeIMYMHA U paclipesiesieHue BeposiTHocTel. [IpuMepsl MaTeMaTnyeckoro
0’KMJIaHMSI KaK TEOPETUYECKOr0 CPEIHEr0 3HAYCHUS BEIUYMHBL. MaTeMaTHn4ecKoe OKHUIaHue U
JUCIIEPCUS CIIyYalHOM BEIIMYHMHBI «UUCIIO YCIIEXOB B CEPUM MCIBITAHUN bepHym».

[TonsiTue o 3akoHe OosbIIKX Yncel. M3mMepenne BeposiTHOCTEH ¢ MOMOIIBIO YacToT. Poib u
3HAYCHHE 3aKOHA OOJIBIIUX YKCEI B IPUPOIE U OOIIECTRBE.

IIJIAHUPYEMBIE ITPEIMETHBIE PE3YJIbTATBI OCBOEHUSI PABOYEN
IMPOI'PAMMBI KYPCA (ITO TOAAM OBYYEHUA)

[IpenmMeTHbIE pe3ynbTaThl OCBOEHUS Kypca «BepoaTHOCTh U cTaTUCTHKa» B 7—9 Kilaccax
XapaKTEepPU3YITCA CACAYIOIIMMA YMEHUSAMU.

7 KJIACC

e Uurate mHpOpMAIUIO, MPEACTABICHHYIO B TaONMIaX, HAa AWarpamMmax; IpeaCTaBIsTh
JaHHbIE B BUJE TaONUIl, CTPOUTH AUArpaMMbl (CTOJIOMKOBBIE (CTOJIOYATHIE) M KPYTrOBBIE) IO
MacCUBaM 3HAYEHUM.

e OmnuchiBaTh U UHTEPIPETUPOBATH PEAbHBIE YHUCIOBbIE JTaHHBIC, MPEACTABICHHBIE B
TabIMIIax, HA IUarpaMMmax, rpadukax.

e Vcrnonb30BaTh M7 ONUCAHUS JaHHBIX CTATUCTUYECKHE XapaKTePUCTUKHU: CpeIHee
apudmeTnueckoe, MearaHa, HanOoJbIlIee U HANMEHbIIIee 3HAYCHUS, pPa3Max.

e VlMeTh mpencTaBieHHE O CIydyallHOM M3MEHYMBOCTH Ha INpUMEpax IeH, (PpU3ndecKux
BEJIMYMH, AaHTPOMOMETPUUYECKUX JIaHHBIX; HWMETh TPEJACTaBICHHE O CTaTHCTUYECKOU
YCTONYUBOCTH.

8 KUIACC

e l3Bnekarp u npeoOpa3oBbIBaTh MH(OPMALINIO, IPEACTABICHHYIO B BUJE TaOIUL, AUArpaMM,
rpaduKoB; MPEACTABIATH JaHHbBIE B BUIE TAOJIUII, 1UarpaMM, rpapuKoB.

e OnuchIBaTh JaHHBIE C TMOMOIIBIO CTATUCTHUYECKUX IIOKA3aTelel: CpPeJHUX 3HAYEHMM U Mep
paccenBaHus (pa3Max, JUCTIEPCHS M CTaHIaPTHOE OTKJIOHEHHE).

e HaxouTh 4aCTOTHI YMCIOBBIX 3HAYEHHWH M YaCTOTHI COOBITHII, B TOM YHCIE MO pe3yabTaTam
M3MEpeHUil U HaOII0IeHU .

e HaxouTh BEpPOSITHOCTH CIlydallHbIX COOBITUH B ONBITAaX, 3Has BEPOSITHOCTH AJIEMEHTapHBIX
COOBITHI{, B TOM YHCIIE B OIBITAX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITHUSIMH.

e llcnionb3oBaTh rpaduueckre MOJICTH: AEPEBO CIyUYalHOTO SKCIIEPUMEHTA, THarpaMmbl Ditiepa,
YUCJIOBas MpsiMasi.



¢ OnepupoBaTh MOHATUSIMHU: MHOXECTBO, ITOJMHOECTBO; BBIINOJHATh ONEpalMy  HaJ
MHOXECTBaMHU: OOBEAMHEHUE, MEePECCUCHHE; MEPEUNUCIIATh JIEMEHTHl MHOXXECTB; NPUMEHSATH
CBOMCTBA MHOKECTB.

e llcionb3oBaTh rpaduueckoe MpeICcTaBICHUE MHOXKECTB U CBA3EH MEXIAY HUMH JJISl OTTMCAHMS
MIPOLIECCOB U SIBIICHUH, B TOM YHUCIIC MPU PEHICHUH 3a7ad U3 JPYTUX YIEOHBIX MPEAMETOB U
KYypCOB.

9 KJACC

e l3Bnekarp W mpeoOpazoBbIBaTh HHGPOPMAIMIO, MPEIACTABICHHYIO B Pa3IMYHBIX
UCTOYHMKAX B BUJAE TaONHI, TUarpaMM, rpaukoB; MPEACTABIATh JaHHBIC B BUIE TaOJHIL,
quarpamm, rpa@ukos.

e Pemarp 3a7aun OpraHu30BaHHBIM [1€pEOOPOM BAapHAHTOB, a TAKXKE C UCIOJIb30BAHUEM
KOMOMHATOPHBIX MTPaBUII U METOJIOB.

e lcnonb30BaTh onucaTelbHbIE XapPAKTEPUCTUKH ISl MACCUBOB YMCJIOBBIX JIAHHBIX, B TOM
YUCJIE CPEHUE 3HAYEHUS U MEPBl PACCEUBAHMSL.

e HaxoauTh YacTOThl 3HAYEHUW W YACTOTHI COOBITHS, B TOM YHCIE TOJB3YAICh
pe3yabpTaTaMu MPOBEAEHHBIX U3MEPEHUN U HAOIIOICHUH.

e HaxoauTb BEpPOATHOCTH CIy4YalHBIX COOBITHII B M3YYEHHBIX OIBITaX, B TOM 4YHCIE B
OMbITaX C PABHOBO3MOXKHBIMH 3JEMEHTAPHBIMU COOBITUSMH, B CEPUSX HUCIBITAHUN 110
IIEPBOTO yCIIEXa, B CEPUAX UCHBITaHUNA bepHyruim.

e lMerh npeacraBiaeHue o CaydyailHON BEJIMYMHE U O PaclpeieICHUN BEPOSITHOCTEH.

e lmers npezacraBieHne 0 3aKOHE OOJIBIIMX YHMCET KaK O MPOSBIEHUU 3aKOHOMEPHOCTHU B
CIIydaifHON M3MEHUYMBOCTH M O POJIH 3aKOHA OOJIBIINX YKMCEN B IPUPOJIE U OOIIECTBE.



TEMATUYECKOE IINIAHUPOBAHUE YYEBHOI'O KYPCA

7 kaacc (34 4)

Hassanne OcHoBHoe conep:kanue | OCHOBHBIC BHABI JeSTeJBLHOCTH DJIeKTPOHHBbIE
pasxena 00y4Jarouuxcs (undpossIe)
(Tem1) 00paszoBaTe/bH
(qucio
yacos) bl€ pecypchl

Ipeacrasiaenu IIpencraBnenue OcBauBarthb cnoco0bl bubnnorexka [HOK
€ JaHHBIX JaHHBIX B MPEICTABICHHUS https://m.edsoo.ru/7
(7 v) TadInIax. CTaTUCTUYECKUX JAaHHBIX U f415fdc
IIpakTuueckue YHCIJIOBBIX MAaCCUBOB C o
BBIYHCJICHUS 110 IIOMOIIILIO TAOJINUI U
TaOJIUIHBIM JMarpamMm € MCITOJIb30BaHUEM
JTaHHBIM. aKTyaJdbHBIX W BaKHBIX
N3Bneuenue u JaHHBIX (HeMorpaduiecKkue
WHTEPIpETaIus JTaHHBIE, TPOU3BOJACTBO
TaOJTUYIHBIX MIPOMBIIIIJICHHON U
JTaHHBIX. CENIBCKOXO3SIMCTBCHHOM
IMpakTuyeckas MPOYKIINHU, OOIIECTBCHHBIC U
padota MPUPOIHBIE SIBJICHUS).
«Tabnuubn. HN3yuyarb MeTOabI PaOOTHI C
I'papuuaeckoe TaOJIWYHBIMHU U
MpeJICTaBICHUE rpagpuuecKuMH
JTAHHBIX B BUJIE MPEeACTaBJICHUSIMH JITAHHBIX C
KPYTOBBIX, MMOMOIIBIO MU(PPOBBIX
CTOJIOMKOBBIX pPecypcoB B xojie
(cTo69yaThIX) NpakTUIECKUX paboT
JTHarpamMm.
YreHue u
MOCTPOCHHE
JTHarpamMm.
ITpumepsr
neMorpaduaecku
X IHarpamMm.
IIpakTuueckas
pabota
«IlmarpaMmmbDy
OnucarenbHas YucioBele HAOOPHI. OcBanBaTh NOHATHUA:
CTATHCTHKA Cpennee YHUCIIOBOW HAaOOp, Mepa
(8 u) apudmeTHnIecKoe. LEHTPAJIbHON TEHJICHIINHU
MenuaHa 4HuCIOBOTO (Mepa 11eHTpa), B TOM YHUCIIE
Habopa. cpenHee apudMeTHIECKOE,
YcTounBOCTD MeauaHa. N
MeIaHBbI. OnucpIBaTh CTATUCTUYCCKHUE
IMpakTuyeckas JIaHHBIE C TTOMOIIBIO CPEJTHETO HOK
pa6ora «Cpennue apu(pMETHIECKOrO U https://m.edsoo.ru/
3HAYEHUS. MenuaHbl. PenraTe 3amadn. 7f415fdc
HaunGonpuiee n HM3yuarn cBOMCTBAa CPEJHHUX,
HanNMCHBIICC B TOM YHCJI€ C [IOMOILBIO
SHa9CHUA U (PPOBBIX PECYPCOB, B XOI€
YHCIIOBOTO

Habopa. Pazmax

OPaKTHIECKUX paboT.
OcBauBaTh NOHATHSA:



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

HanOoJIbIIIEe U HAUMEHbIIIEE
3HAaYEHUS YUCIOBOTO
MaccuBa, pa3max.

PemaTth 3agauun Ha BEIOOD
crioco0a oImMcanus JaHHBIX B
COOTBETCTBUU C NPUPOIOH
JAHHBIX U HETISIMU
HCCIIEOBAHUS

Cayuaiinas
U3MEHYUBOCTH

(6 )

Cnyualinas
U3MEHYHBOCTH
(mpumepsr).
YHacrora
3HAYCHUU B
MacCCHUBE JaHHBIX.
I'pynnupoBka.
I'ucrorpaMmel.
IIpakTuueckas
pabota
«Crny4aitHas
HU3MEHYUBOCTB»

OcBauBaTh NOHATHS: YaCTOTA
3Ha4YE€HUM B MacCHUBE JaHHBIX,
TpyInupoOBKa JaHHBIX,
rUcTOrpaMma.

CTpouTs 1 aHAJIU3MPOBATDH
TUCTOrpaMMbl, NOA0OHPATH
NOJXOSNINN 111ar
TPYIITUPOBKU.

OcBauBaTth rpaduieckre
OpeacTaBICHUS Pa3HbIX
BUIOB CJIy4aiiHOU
U3MEHYHUBOCTH, B TOM YHCJIE C
TOMOTIBIO U (PPOBBIX
pecypcoB, B Xo/e
MPaKTUIECKOH padoThI

bubanoreka
HOK
https://m.edsoo.ru/
7f415fdc

BBenenne B
TeopUIo
rpagos

(4 9)

I'pad, Bepmuna,
peobpo.
IlpencraBnenue
3aJ1auu C
MOMOIIBIO Tpada.
CreneHn
(BaJIGHTHOCTB )
BepIIUHBL. Hucio
p&dep u
cyMMapHasi
CTETIeHb BEPIITHUH.
Henps 1 nukiI.
IIyTh B rpade.
IIpencrasienue o
CBsI3HOCTH T'pada.
O0xoa rpada

OcBauBaThb NOHATHSA: Tpad,
BepinHa rpagda, pedopo
rpada, creneHb (BaJIeHTHOCTh
BEPIIUHBI), 1IETTh U [TAKII.
OcBauBaTh NOHATHUA: TYTh B
rpade, SUIepPOB My Th,00X0]T
rpada, OpUEeHTHPOBAHHBII
rpad.

PemaTh 3a1aum Ha TOUCK
CYMMBI CTEIIEHEH BEPIIUH
rpada, Ha mouck ob6xoj1a
rpada, Ha MOUCKITYyTeH B
OPHUEHTHUPOBAHHBIX rpadax.
OcBauBaTh CIoco0bI
MpEeJICTABJICHHUS 3aj1ad U3 Kypca
anreOphl, TEOMETPUH, TEOPUU

bubanoreka
HOK
https://m.edsoo.ru/
7f415fdc

(PiiIepoBIYTH). BEPOSITHOCTEHN, APYTUX

IMpencrasnenue MPEJIMETOB C TTOMOIIBIO

006 rpagoB (KapThl, CXEMBI,

OPUEHTUPOBAHHBI 3JIEKTPUYECKHUE LCIIH,

x rpadax (pyHKIIMOHATIEHBIC

COOTBETCTBHSI) Ha IpUMepax

BeposiTHOCTL M CnyuaiiHbli OcBanBaTh NOHATHUA:
4acToTa OIIBIT u CITy4aliHBIN ONBIT U CIy4YailHOE
CJIy4YaiHOr O ciiyyaiiHoe COOBITHE, MAJIOBEPOSITHOE U bubnmoreka
coObITHS coObITHE. MPaKTUIECKHU JIOCTOBEPHOE LIOK
(4 ) BepostHocTh ™ coObITHE.

gacToTa
COOBITHS. Ponb
MaJIOBEPOSITHBIX

M TIPAKTHYCCKU

N3yyarb 3HAYUMOCTbD
MaJIOBEPOSITHBIX COOBITHI B
Opupojic U oOMIeCTBE HA
BaXKHBIX IpUMepax (aBapuu,

https://m.edsoo.ru/
7f415fdc
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JOCTOBEPHBIX HEeCYacCTHBIE CIydau, 3amiuTa
COOBITHI B nepcoHaIbHONW MH(pOpMAITUH,
opupoae U B nepeaayda JTaHHBIX).
oOmiecTBe. HN3yyaThb poib KIIaCCHYECKUX
MomneTa u BEPOSITHOCTHBIX MOJIejIen
urpainbHasi KOCTbhb (MoHeTa, urpajdbHast KOCTh) B
B TEOpHUH TEOPUHU BEPOSITHOCTEH.
BEPOSITHOCTE. HaoOuwoaarh u u3yyarthb
IIpakTuueckast YacTOTY COOBITHN B MPOCTHIX
pabora «Yacrtora IKCIIEPUMEHTaX, B TOM
BBITIAJICHUS 4HCJIC C TIOMOIIBIO
opia» MU POBBIX PECYPCOB, B X0JIe
MPaKTUIECKOH pabOThI
O000menne, IIpencraBnenune IToBTOPATH M3yUYECHHOE U
KOHTPOJIb JaHHBIX. BBICTPAMBATH CUCTEMY
(5 9) OrnucarenpHast 3HAHUH.
CTaTHUCTHKA. Pemiath 3aga4mn Ha
BepositHOCTH IpeICTaBJIEHUE U OTTMCaHUE bubanoreka
CJIy4aiiHOT O JaHHBIX C ITOMOIILIO 1IOK
COOBITHS U3YYEHHBIX XapaKTePHUCTHK. https://m.edsoo.ru/
O6cy:k1aTh IPUMeEPbI T '
CITy4ailHbIX COOBITHI, MaJIO- 7f415fdc
BCPOATHBIX U MIPAKTUICCKHN
JIOCTOBEPHBIX CIIyYalHBIX
COOBITH, UX POJIM B IPUPOJIC
Y )KU3HH YeJI0BEKa

8kJiacc

TEMATUYECKOE IIJIAHUPOBAHUE YUEBHOI'O KYPCA 8 kjacc (34 1)

Hazpauue OcHoOBHOE coaep:KaHHE OcHOBHBIEC BHABI DJIEKTPOHHBIE
paszena eI TeIbHOCTH (undposbre)
(TembI) (4MCI0 00yvaKomuxcs 00pa3zoBaTeIbHBI
4acoB)
e pecypchl
IMoBTOpEHNE [IpencraBnenue IMoBTOPATHL U3yYeHHOE Bubmmoreka [IOK
Kypca 7 KJjacca JIAHHBIX. Y BLICTPAUBATh https://m.edsoo.ru/7f
(4 ) OmnucarenbHas CHCTEMY 3HaHHH. 417fh2
CTaTHUCTHKA. Pemats 3agaum Ha
Crnyuaiinas peacTaBICHUE U
U3MEHYHUBOCTD. OIMCAHUE JIAaHHBIX C
Cpenuue MMOMOIIBIO U3YYCHHBIX
YHUCI0BOroHabopa. XapaKTePUCTHK.
Crny4gaiiHbie Pemars 3agauum Ha
COOBITHSI. MpEeACTaBICHUE



https://m.edsoo.ru/7f415fdc
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BepostHoctuun
9acTOTHI.
Knaccuueckue
MOJICTU TEOPUHA
BEPOSITHOCTEM:
MOHETa U
UurpaiabHasi KOCTb

rpyIIHUPOBAHHBIX
JaHHBIX U ONUCAaHUE
CJly4daiiHOU
U3MEHUYUBOCTH.
Pemars 3agaum Ha
ONpEeZIEJIEHNE YaCTOThI
CIIy4alHBIX COOBITH,
o0cyXaeHue MIPUMEPOB
CIIy4alHBIX COOBITHH,
MaJIOBEPOSTHBIX U
OPAKTUYECKU
JOCTOBEPHBIX
CllydaliHbIX COOBITUM,
UX POJIU B OPUPOJAECH
JKHU3HU YEJIOBEKA

OnucarejabHas OTKJIOHEHUSI. OcBauBaTb NOHATHUS:
CTATUCTHUKA. Jucnepcust JIUCTICPCUST U
PacceuBanne 9HUCIIOBOTO Habopa. CTaHIapTHOE
JAHHBIX CrannapTHOE OTKJIOHCHHE,
(4 9) OTKJIOHCHUE HUCIIOJIb30BATh 3TH
9HCIIOBOTO Habopa. XapaKTepHUCTUKU IS
Juarpammel Ol CaHUs
pacceuBaHus paccenBaHUs TaHHBIX. Bbubnuorexa LIOK
BeiaBuraTe runoressl https://m.edsoo.ru/7
00 OTCYTCTBUHU WJIU 41702
HaJIMUUHU CBA3U IIO -
Juarpammam
pacceuBaHusl.
CTpouTh IHuarpaMmsl
pacceuBaHwUs 1O
UMEFOIIUMCST JTAHHBIM,
B TOM YHCJIE C
MOMOIIBIO KOMIThIOTEpA
MHo:kecTBa MHOXecTBO, OcBauBaTh MOHSATHS:
(4 v) TMOJIMHOYKECTBO. MHOECTBO, DJIEMECHT
Onepanuu Haxg MHO>KECTBA,
MHOYKECTBAMU: [MOJIMHOKECTBO.
o0beMHEHHUE, BbINOJHATHL ONMepanuu
nepeceycHue, HaJl MHOXXECTBaMH:
JOMOJITHEHHE. 00bEeINHEHHE,
CaoiicTBa nepeceucHue,
onepanuii HaJ1 JIOTIOJTHCHHUE.
MHOIZKCCTBEIMI/II HUcnonb3zoBaTth brbmorexa LIOK
MEepPEMECTUTENBHOE, cBoiicTBa: https://m.edsoo.ru/7
codeTraTesbHoe, IIEPEMECTUTEIBHOE, f417fb2
pacrpeneauTeIbHO coderaTelbHOe,
€, BKJIIOYCHUSI. pacripeieuTebHOoE,
rpa(I)I/I‘IeCKOC BKJIFOUCHUS.
TIpe/ICTaBIICHIE HUcnonb3zoBaTth
MHOKECTE rpaduyeckoe
MpEeJICTABICHHUE

MHOYECTB TIpU
OMHUCAaHUU peaJIbHBIX
NPOIECCOB U SIBJICHUM,
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MIpU pelIeHUH 3aaad
U3 IpYTUX y4eOHBIX
NPEeIMETOB U KypPCOB

BepositHoCTH
cJIy4yaiHOro
coObITHSA

(6 )

DOneMeHTapHbIe
COOBITHSA.
Crny4gaiiHbie
COOBITHSI.
BbnaronpusitctByro
e 3JeMeHTapHbIe
COOBITHSI.
BeposarHoctu
coOBITHH. ONBITHI C
PaBHOBO3MOKHBIMU
3JeMEHTapHBIMU
COOBITHSIMU.
CrnydaliHBI BBIOOD.
ITpakTuueckas
paborta «OmnbITHI C
PaBHOBO3MOKHBIMU
3JeMEHTapHBIMU
COOBITUSIMI>

OcBauBaThb NOHSTHUSA:
3JIEMEHTapHOE COOBITHE,
CllydaiiHO€ COOBITHE
KaK COBOKYITHOCTb
OJIaronpUSATCTBYIOIINX
3JIEMEHTapPHBIX
COOBITHH,
pPaBHOBO3MOYKHBIC
2IeMEeHTapHbIe
COOBITHSI.

Pemars 3agaum Ha
BBIYHCIICHUE
BEPOSITHOCTEH COOBITUH
[0 BEPOSITHOCTSIM
3JIEMEHTapPHBIX
COOBITHU CITy4aitHOTO
OIbITA.

Pemiatnb 3apaum Ha
BBIYHCIICHUE
BEPOSITHOCTEH COOBITUH
B OIBITAX C
PaBHOBO3MOKHBIMU
3IeMEHTapHBIMU
COOBITUSMH, B TOM
qHCIie C TIOMONIBIO
KOMIBIOTEpA.
IIpoBoauTh M U3yuyaTh
ONBITHI C
PaBHOBO3MOKHBIMU
3IeMEHTapHBIMHU
coOBITUAMH (C
WCITOJIb30BaHUEM
MOHET, UTPaJIbHBIX
KOCTEH, ApYyrux
MOJEJICH)B X0Ie
MPaKTUIECKOH padoThI
PemaTtnb 3agaum Ha
IMOMCK U IIEPESUHCIICHUE
IIyTEHB JEepeEBE,
omnpe/esicHUue Yuciia
BEpIINH UIIH pEOGEPB
nepese, 00xXoT
OmHapHOTO AepeBa, B
TOM YHCJIE C
NPUMEHEHUEM IpaBuUiia
YMHOEHUSI

bubmuorexa [JOK
https://m.edsoo.ru/7
f417fb2

Beenenue B Teoputo
rpadoB
(4 9)

Hepeo. CpoiicTBa
JiepeBa:
€AMHCTBEHHOCTb ITyTH,
CYLIECTBOBAHHE
BHUCSIYEH BEPILIUHBI,

OcBanBaTh MOHATHSA

JepeBo Kak rpad 6e3 1ukia,

BUCSYas BepIIMHA (JIUCT),
BETBb JICPEBA, MTYTh B
JiepeBe, TMaMeTp JepeBa.

bu6mmoreka [IOK
https://m.edsoo.ru/7
f417fb2
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CBsA3b MCXKIY YUCIIOM
BEPIIMH ¥ YHCIIOM
pédep. [IpaBuio

H3yuarts cBoiicTBa 1epeBa:
CYLIECTBOBAHHUE BUCAYEH
BCpIINHBI, CAUHCTBCHHOCTDb

YMHOXEHUS IIyTU MEXIY NBYMS
BEPILIMHAMU, CBA3b MEXKIY
YHUCJIOM BEPIIUH U YHUCIOM
peodep.
Pemars 3a1a4u Ha IOUCK U
[IEpEYUCIICHHE ITyTEH B
JIEpEBE, OINPEAECIICHUE Yuciia
BepLIUH UK pédep B
nepeBe, 00X01 OMHAPHOTO
JIEpeBa, B TOM YHUCIIE C
NPUMEHEHUEM ITPaBUIIA
YMHOKEHUS
Cayuaiinbie IIpoTuBoMONOXHOE OcBauBaTh NOHATHUA:
coObITHSA coObITHE. B3aMMHO
(8 ) Huarpamma MPOTHUBOIIOJI0KHBIE
Oinepa. COOBITHSI, OnIepalu
OO0benuHEeHUE U HaJ COOBITHUSIMH,
nepeceyeHue oOBbETMHECHUE U
COOBITHH. rnepeceyeHne coObITUH,
HecoBmecTHbIe auarpaMmma Diinepa
coorrTus. Dopmyiia (Diinepa—Benna),
CIIOKEHHU S COBMECTHBIC U
BEPOSITHOCTEH. HECOBMECTHBIC
IIpaBuio COOBITHSI.
YMHOKEHUSI HU3yuaTh TeopeMbI O
BEPOSITHOCTEH. BEPOSTHOCTHU
VYciaoBHas 00BbeIUHEHUS ABYX
BEPOSITHOCTD. coObITHi (popmyITbl
He3aBucumsbie CIIOKEHUS
COOBITHSI. BEPOSITHOCTEH). Bbu6mmorexa LIOK
IlpencraBnenue PemiaTth 3aga4m, B TOM https://m.edso0.ru/7
CIIy4aifHOTO 9HCIIe TEKCTOBBIC

IKCIIEPUMECHTA B
BUJIC JiepeBa

3ajJla4yd Ha
onpezeseHnue
BEPOSITHOCTEN
oOBeIMHESHUS U
epeceueHUsi COOBITHI
C NOMOIIbIO YHUCJIOBOM
OpsiIMOM, TUarpaMm
Oiinepa, GopMyabl
CITOKEHUS
BEPOSITHOCTEM.
OcBauBaTh MOHSTHUSA:
MMPaBUJIO YMHOKCHHUS
BEPOSITHOCTEM,
YCIIOBHAsI BEPOSITHOCTb,
HE3aBUCHUMBIC COOBITHUS
JE€PEBO CIIy4aiiHOTO
OTIBITA.

HN3yuaTth cBolicTBa

f417tb2
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(ompeneneHus )
HE3aBUCHUMBIX COOBITHH.
Pemiarb 3aga4m Ha
oIpeneycHue 1
HCIIOJIL30BaHUE
HE3aBUCHUMBIX
COOBITUH.

PemaTp 3agaum Ha
TIOUCK BEPOSITHOCTEH, B
TOM YHCJI€ YCIIOBHBIX, C
HCIIOJIb30BaHUEM
JepeBa ClIy4aiflHOTro
oIIBITa

O000menne
, KOHTPOJIb
(4 4)

IIpencrasienue
ITAHHBIX.
OnucarenbHast
CTaTUCTHKA.
I'pader.
BepositHocTh
CIIYy4YalHOTO
COOBITHSI.
DJIEeMEHTHI
KOMOHWHATOPUKH

IloBTOPSATH HU3yUYECHHOE U
BbICTPAUBATH CHCTEMY
3HAHUU.

PemaThb 3a1aum Ha
npescTaBJIEHUE U
ONMCaHWe NaHHBIX C
MMOMOIIIBIO N3YUYCHHBIX
XapaKkTEPUCTHUK.
Pemars 3aga4m c
npuMeHeHHueM TrpadoB.
Pemars 3agaum Ha
HaXOXICHUE
BEPOSTHOCTHU
CITy49aifHOTO COOBITHS
1O BEPOSITHOCTSIM
3JIEMEHTAPHBIX
COOBITHH, B TOM YHCIIE
B OITBITaX C
PaBHOBO3MO>XXHBIMU
3IeMEHTapHBIMU
COOBITUSIMHU.

PemaTb 3aJaum Ha
HaXOXCHUE
BEPOSITHOCTEH
00bEIUHEHUA U
epeceueHUs] COOBITHIA,
B TOM YHUCJE
HE3aBUCUMBIX, C
HUCIIOJIF30BAHUEM
rpaduaeckux
OpEeJICTaBICHUN U
JepeBa ClIydarHoTo
OTIBITA.

Pemartnb 3agaum Ha
epPEeUYNCICHUE
KoMOuWHaIni (aucia
NepPEeCTAaHOBOK, YHCIIa
coueTaHuil), Ha
HaxXO0XXJIeHUE
BEPOSITHOCTEH COOBITHI
C IPUMEHECHUEM

bu6mmoreka [JOK
https://m.edsoo.ru/7
f417fb2
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KOMOWHATOPHUKH, B TOM
quCIIe C
HCIOJIb30BaHUEM
TpeyroJibHuKa Ilackass

9 KkJjacc

TEMATHYECKOE NVIAHUPOBAHME YYEBHOI'O KYPCA 9 kjacc (34 )

Ha3zBanue
pa3nesa (TemMbl)
(4mnciIo 4acoB)

OcHOBHOE
coJep:KaHue

OcHOBHBIC BUJIbI
AeATeJbHOCTH 00y4aromuXcs

DJIEeKTPOHHbIE
(undposbie)
oOpa3oBaTeJibHbIE

pecypchl

IloBTOpPEHUE
Kypca8 kiacca
(4 9)

IIpencraBienue
NaHHBIX.
OnwucareabpHasT
CTAaTUCTHKA.
Onepanyuu Hajg
COOBITHSMM.
HezaBucumocts
COOBITHI

IloBTOPSATH HU3yUYECHHOE U
BbICTPAUBATH CHCTEMY
3HAHUU.

PemiaThb 3a1aum Ha
OpE/ICTaBICHUE U
OMUCAaHUE NJAHHBIX.
PemiaThb 3agaum Ha
HaXOXXCHUE
BEPOSITHOCTEH
O0OBEIUHEHUS U
rnepeceyeHust COOBITHUH,
B TOM YHUCJE
HE3aBUCUMBIX, C
HUCTIOJIF30BAHUEM
rpaduaeckux
OpEJICTaBICHUN U
JAepeBa CIIydarHOTo
OTIBITA.

Pemiath 3aga4umn Ha
nepeyuciIeHue
KoMOUWHaIni (aucia
NEepPEeCTAaHOBOK, YHCIIa
coYeTaHuil), Ha
HaXOXXICHUE
BEPOSITHOCTECH COOBITHIA
C IPUMEHEHUEM
KOMOWHATOPHUKHU, B TOM
quCIIe C
HUCIIOJIb30BAaHUEM
TpeyrojbHuka [lackas

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
1a302

JJIeMeHTBI
KOMOHWHATOPHUKH
(4 )

KomOuHnaTopHOE
paBUIIO
YMHOKEHHUSI.
IlepecTaHOBKH.

OcBanBaTh NOHATHSA .
KOMOWHATOpPHOE
MIPaBHIIO YMHOKCHUS,
yHnopsiJodeHHasl mapa,

bubmuoreka [JOK
https://m.edsoo.ru/7f
41a302
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dakTopwuai. Tpoiika OOBEKTOB,
Codueranus 1 mepecTaHOBKa,
4HUCII0 (pakTopuan uucia,
COYCTaHUM. codueTaHue, YHUCIIo
TpeyroapHuk COUYETaHuu,
ITackais. TpeyroabHUK llackassi.
IIpakTnueckas Pemars 3amaun Ha
pabora TIePEUNCITICHHUE
«Bpruuciaenue YIIOPSITOYEHHBIX Tap,
BEPOSITHOCTEH C TPOEK, IEPEUNCIICHUE
HUCTIOTb30BaHUE MEePECTAaHOBOK U
M COYETAaHUI 3JIEMEHTOB
KOMOHMHATOPHBIX Pa3IUYHBIX MHOYECTB.
bysRIIAH Pemiats 3agaum Ha
AIEKTPOHHBIX IpUMEHEHHE YHCiia
TabIUI) COYEeTaHUWI B arebpe
(cokparéHaoe
YMHOKEHUE, ONHOM
HrroToHna).
Pemiatb, npuMeHsist
KOMOHHATOPHUKY, 3aJ1a4H
Ha BBIYHCIICHUE
BEPOSITHOCTEN, B TOM
4qHCIJ€ C TIOMOIIBIO
AIEKTPOHHBIX TAOIHIL B
XOae NPaKTUISCKOU
pabdoThI
I'eomeTpuueckas I'eomeTpuueckast OcBauBaThb NOHAATHE
BEPOSITHOCTH BEPOSITHOCTb. reoOMeTPUIECKOMN
(4 v) CnydaiiHblii BEPOSITHOCTH.
BBIOOP TOUKH M3 Pemats 3a1a4u Ha
¢urypet Ha HaXO0XKJIECHUE bubnuoreka LIOK
TUTOCKOCTH, H3 BEPOATHOCTEH B OTIBITAX, https://m.edsoo.ru/7f
OTpEe3Ka, U3 MIPEICTABUMBIX KaK 41a302
AYyTH BBIOOp TOYEK U3 -
OKPYKHOCTH MHOT'OYTOJIbHUKA, Kpyra,
OoTpe3Ka WJIN OyTH
OKPY>KHOCTH, YUCIOBOTO
MIPOMEXKYTKa
HUcnbiTanus WcneiTanue. OcBauBaTh MOHSTHUSA:
Bepuyaau (6 Ycnex u HCIIBITAaHUE,

)

Heynada. Cepust
HCIIBITAHUHN 10
OepBOTO ycliexa.
HMcneiTanms
bepnynnn.
BepositHocTH
COOBITHII B
cepuun
HCITBITAHUN
bepnynnn.
ITpakTnyueckast
padora
«Hcoerranust

3JIEMEHTApPHOE COOBITHE
B UCTIBITAaHUH (yCHIEX U
Heyjada), cepust
UCTBITAHUM,
HACTYIUICHUE NEPBOTO
ycnexa (Heyagadu),
cepust UCIIBITAHUUN
bepnyu.

Pemars 3agaum Ha
HaXO0XJICHUE
BEPOSITHOCTEH COOBITHN B
CepUM UCIIBITAHUU 0
NEepBOro yCriexa, B TOM

bu6mmorexa [IOK
https://m.edsoo.ru/7f
41a302
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Bbepuynnn»

4quciIe ¢ IPUMEHEHUEM
(popMyITBI CyMMBI
r€OMETPUYECKOU
IPOTPECCHM.

Pemates 3a5a4un Ha
HaXOXKJICHHE
BEPOSITHOCTEN
JIEMEHTAPHBIX COOBITHH
B CEpUH UCHBITAHUMN
bepnyiuu, na
HaxXO0XXJIeHHUE
BEPOSITHOCTH
OnpeaenEHHOro 4ncJa
YCIEXOB B CEpUU
ucnelTanuii bepnynn.
HN3yuaTth B xoae
NMpaKTU4YeCcKoil padoThI,
B TOM YHCJIE€ C TOMOIIBIO
MU POBBIX PECYpPCOB,
CBOMCTBa BEPOSITHOCTHU B
CE€pUM UCIIBITAHUUN
bepnyiuin

Cayuaiinas
BeJIMYUHA
(6 v)

CnyuaiiHas
BEIWYHUHA U
pacnpeneneHue
BEPOSITHOCTEH.
MaTteMaTu4ecKo
€ O)KUJaHue U
JUCTIEPCHS
ciyyaiHOU
BEJIUYUHBI.
Ipumepst
MaTeMaTH4YeCKOr
0 OKHUJAaHUS Kak
TEOPETUYECKOTO
CpeIHero
3HAYECHUS
BEJIUYUHBI.

ITousTue o
3aKOHE OOIBIITHX
qHCell.
N3zmepenune
BEPOSAATHOCTEH €
MIOMOIIBLIO
9acToT.
IIpumenenue
3aKOHA0O0JILIINX
qHCeI

OCBOUTH MOHATHSL:
ciy4JyalHasl BEJIMYHUHA,
3HAUYEHUE CIy4YyalHOU
BCJIUYHNHBI,
pactpeneneHue
BEPOSITHOCTEM.
HN3yuaTs U 00CyKIaTh
NpUMEPHI AUCKPETHBIX U
HENPEPBIBHBIX
CJIy4ailHbIX BEJIMYUH
(pocT, BEC 4eIoOBEKa,
YUCJIIEHHOCTh
HaceJleHUsl, JpyTue
HU3MCHUYUBBIC
BECJIUYUHBI,
paccMaTpuBaBIIMECS B
KypCe CTaTUCTHUKH),
MOJEITHbHBIX CITyJalHBIX
BEJIMYUH, CBSI3AHHBIX CO
CIIlydaWHBIMH ONBITAMU
(GpocaHue MOHETHI,
UTpa’IbHOU KOCTH, CO
CIIydaliHbIM BBIOOPOM U
T. I1.).

OcBauBaThb NOHSATHA:
MaTeMaTU4YeCcKoe
OXKUJAaHUE CITydaliHOMU
BCJIUYUHBI KaK
TEOPETUYECKOE CpETHEE
3HAYEHUE, NTUCIEPCUSL
CJlyd4ailHOM BEJIMYHUHBI
KaKaHaJoT JUCHEPCUU

bu6mmoreka [JOK
https://m.edsoo.ru/7f
41a302
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9HCIIOBOTO Habopa.
Pemath 3aga4m Ha
BBIYMCIICHUE
MaTEeMaTU4YECKOIO
OKHJAHUsI U JUCTIEPCUU
JUCKPETHON CIIy4alHOU
BEJIUYHUHBI 1O
3aJaHHOMY
pacrpeneneHuio, B TOM
4qucJie 3a7a4, CBA3aHHbBIX
CO CTpaxOBaHUEM U
JIOTE- pesiMU.
3HAKOMUTBCHA C
MaTeMaTUYE€CKUM
OKHJAaHUEM U
JUCIEPCUENH HEKOTOPBIX
pacnpeneseHuii, B TOM
4quciie paclpeecHus
CIIy4YalHOU BEJIMYUHBI
«YHCJIIO YCIIEXOB» B
CE€pPUHU UCIIBITAHUN
Bbepunynnu. U3yuarsb
9acTOTY COOBITHS B
MMOBTOPSIFOIIIUXCS
CIIydyalHBIX ONBITaX KakK
CIIy4alHYIO BEJIUYUHY.
3HAKOMHUTBHCHA C 3aKOHOM
Oonpmux uucen (B opme
beprynnmn): ipu
OOJIBIIIOM YHCJIIE ONBITOB
4acToTa COOBITHS
OnM3Ka K ero
BEPOSITHOCTH.

Pematnb 3axaum Ha
W3MEepeHNe BEPOSATHOCTEH
C IIOMOIIIBIO YaCTOT.
OO0cy:xaaTh poJIb 3aKOHA
OOJIBIINX YHCEN B
o0ocHOBAHUU
4acTOTHOI'O METOIA
U3MEPCHUS
BEPOSITHOCTEM.
O06cyKkaaTh 3aKOH
OOJIBIINX YKCEII KakK
MPOSIBJICHUE
CTAaTUCTUYCCKOU
YCTOMYHBOCTHU B
H3MCHYHBBIX SIBJICHUSIX,
PpOJIb 3aKOHA OOJBIITUX
qHCeNl B IPUPOIACHU B
JKM3HHU YeJIOBEKa

0O0600menue,
KOHTPOJIb
(10 u)

IIpencraBinenue
JaHHBIX.
OnucarenpHas

IloBTOPATH M3Yy4YEHHOE U
BBICTPAUBATH CHCTEMY
3HAHUM.

bubmuoreka [JOK
https://m.edsoo.ru/7f
41a302
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CTaTHUCTHKA.
BepositHoCcTh
CIIy4alHOr O
COOBITHSA.
DJIeMEHTBI

KOMOWHATOPHKH.

Cnyuaiinbie
BEIUYHUHBI U
pacripeneseHus

PemiaThb 3ajaum Ha
npesicTaBJIEHHE U
onrcaHWe NaHHBIX.
Pemiarb 3aga4m Ha
HaXOXICHUEC
BEPOSATHOCTEH COOBITHH,
B TOM YHCJIE B OMBITAX C
PaBHOBO3MO>KHBIMU
3IeMEHTapPHBIMH
COOBITHSIMU,
BEPOSITHOCTEN
O0OBEIUHEHUS U
nepecedeHUsT COOBITHH,
BBIYUCIISITH BEPOSITHOCTU
B OIIBITAaX C CEPUIMHU
CIIyYaWHBIX UCObITAHUN







