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PaGouass mporpamma 1o yudeOHOMy mnpeameTy «Maremaruka» (06a30BbIi
ypoBeHb) (mpeameTHas oOmacth «MaremMatnka W HMH(pOpMAaTHKay) (manmee
COOTBETCTBEHHO — TIporpaMma IO MaTeMaTHKe, MareMarThKa) BKJIIOYAET
MOSICHUTENILHYIO  3alMCKy, COJEp)KaHWe OOy4YeHHS, IUIAHUPYEMbIE pPE3yIbTaThl
OCBOCHHUS TPOTPAMMBI 110 MAaTEMAaTHKE.

[TOACHUTEJIbBHAA 3AIINMCKA

PaGouass mporpamMmma 10 Maremaruke Ui OOydYaloIMXCS C 3aJePIKKON
ncuxuyeckoro pasputus (nanee — 311P) Ha ypoBHE OCHOBHOTO 00IIEro 00pa3oBaHUs
NOATOTOBIIEHA Ha OcHOBe DenepanbHOrO TOCYJApPCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa OCHOBHOro oobmero odopaszosanus (IIpukaz Munnpocsemenuss Poccuun ot
31.05.2021 . Ne 287) (manee — ®I'OC OOO), denepanbHON ananTUPOBAHHOU
00pa3zoBarebHOM TpOorpaMMbl OCHOBHOTO 00111€eT0 00pa30BaHus JJIsi 00YUYaOIINXCS C
OTpaHUYCHHBIMH BO3MOXKHOCTSAMU 310poBbs (ITpukas Munnpoceemenust Poccuu ot
24 nosiops 2022 . Ne 1025), denepanbHoi pabodeit mporpaMmMbl OCHOBHOTO OOIIIETO
oOpa3zoBanus 1o ydeOHOMy mnpeamery «Martemarukay, deaepaqbHON MPOTrpaMMBbI
BOCIIUTAHHUA, C YUYETOM paclpeeiIeHHbIX IO KJIaccaM IMPOBEPSIEMbIX TPeOOBaHUU K
pesyabTaram  ocBoeHusi  DenepanbHOM  aJanTUPOBAaHHOM  00pa30BaATEIBHOM
IpOrpaMMbl OCHOBHOTO OOIIEro OOpa3oBaHMs ISl OOYyYArOUIMXCS C 3aJIePKKOU
NICUXUYECKOTO pa3BuTHs. B paboueil mporpaMMme yyTeHbl HJEH U TOJIOXKECHUS
Konnermuu pa3Butust MaTeMaTudeckoro oopasoBanus B Poccutickoii denepaiuu.

OO0mas xapakTepucTuka yue0Horo npeamera «MareMaTukKa

VYyeOupiii mpenmer «MaTemaTuka» BXOAUT B MNPEAMETHYIO 00JacTh
«Marematnka u uHpopmaTuka». OH CHOCOOCTBYET PAa3BUTHUIO BHIYUCIUTEIHHOU
KyJbTYPhl M JIOTHYECKOTO MBINIIEHUS, (HOPMUPOBAHUIO YMEHHS TIOJIh30BaThCS
QITOPUTMaMHM, a TAK)KE NPUOOPETEHUIO MPAKTUYECKHX HABBIKOB, HEOOXOJUMBIX B
MOBCEMHEBHOW ku3HM oOywatonuxcst ¢ 3[IP. VYueOnplii mnpemMer pa3BUBaeT
MBIIIJIEHUE, MNPOCTPAHCTBEHHOE BOOOpakeHHE, (YHKIHOHAJIBHYI0 TI'PaMOTHOCTb,
YMEHUS  BOCHOPHUHMMAarb U  KPUTUYECKH  aHAJIM3MPOBaThb  HMH(POPMALHUIO,
IPEJICTABICHHYIO B Pa3IUYHBIX (hOpMax.

OOyyeHune maremMaTtuke Na€T BOBMOXXHOCTh pa3BUBaTh y oOyuatomuxcs ¢ 3I1P
TOYHYIO, PAIlMOHAJIBHYI0O U HMH(POPMATUBHYIO pedb, yMEHUE OTOMparh Haubosee
MOJXONAIINE S3bIKOBBIE, CUMBOJIIMYECKHE, IpaQUUecKue CpeCcTBa I BhIpAKEHUS
CYKJICHHI Y HAITISIAHOTO UX MPEICTABICHHUS.

HeoOxoqumbiM KOMITIOHEHTOM OOIEH KyJIbTypbl B COBPEMEHHOM TOJIKOBAHUU
ABNsieTCs  oO0IIee 3HAKOMCTBO C METOJaMU MO3HAHUS  JIEHCTBUTEIBHOCTH,
IpEJCTaBICHUE O IPEIMETE U METOAAX MAaTEMATHKU, UX OTIIMYHMA OT METOJOB APYTIHX
€CTECTBEHHBIX U TYMAHUTApHBIX HAayK, 00 OCOOCHHOCTAX MPUMEHEHHS] MaTEeMaTHKU
JUISl pELIEHUs] HAy4YHbIX W MPUKIAAHBIX 3a1ad. TakuMm o0pa3oM, MaTreMaTH4ecKOoe
oOpa3oBaHME BHOCHUT CBOM BKJIaJ B (hopMHUpOBaHUE OOIIEH KyJIbTYphl YEIOBEKA.



M3ydyeHne MareMaTWKu TaKXe CIOCOOCTBYET AICTETHMUECKOMY BOCIUTAHUIO
YeJIOBEKAa, MOHMMAHMIO KpacoTbl M HM3SALIECTBA MATEMaTHYECKUX pPacCyX IACHUM,
BOCTIPUATHIO TEOMETPUUECKUX (OPM, YCBOCHHUIO HI€U CUMMETPHUH.

[IporpamMmma oTpakaeT coiepxaHue OOydeHHs TpeameTy «MaremaTuka» ¢
y4eTOM 0COOBIX 00pa3zoBaTesibHBIX MOTpeOHOCTEN 00yuaronuxcs ¢ 3I1P. OBnanenue
y4eOHbIM npeaMeToM «MaremaThkay MpeACcTaBiIseT ONPEAEICHHYIO CI0KHOCTh IS
yuamuxcst ¢ 3IIP. YV oOyuaromuxcs ¢ 3[IP nHanOosnee BbIpa)k€Hbl OTCTaBaHUS B
Pa3BUTHH CJIOBECHO-JIOTUYECKUX (OPM MBIIIJIEHUS, TMO3TOMY aOCTpaKkTHbIE H
OTBJICYEHHBIE KAaTErOPUU UM TPYIAHOAOCTYIHBI. B TOXe Bpems MpHU CIEHHAITBHOM
oOydyeHHH oOydyarolmuecs MOTYT BBINOJHATh 3ajJaHus 1o anroputMmy. OHu
BOCIIPHUMMYHMBBI K ITOMOIIM, MOTYT BBIIIOJHUTH IEPEHOC HAa AHAJIOTMYHOE 3a/laHHE
YCBOEGHHOTO crocoba pemieHus. CHIKEHUE Pa3BUTHUSL MBICIUTENBHBIX ONEpaluid U
3aMEJUICHHOE CTAaHOBJICHHE JIOTUYECKUX JEUCTBUU MPUBOAAT K HENOCTATOYHOMN
OCMBICJICHHOCTH COBEPILIAEMBIX YUEOHBIX ACHCTBHM. Y 0O0ydarommxcs 3aTpyIHEHBI
CUETHBIE BBIUYMCIEHUS, MPOU3BOJMMBIE B yMe€. B NHChbMEHHBIX BBIYHMCIECHUAX OHHU
MOTYT MNpPONYCKaTh OJWMH M3 IMPOMEKYTOUHBbIX IIaroB. llpu pabore ¢ yucIOBBIMU
BBIPAKEHUSIMH, BBIYMCICHUEM WX 3HAYEHUS MOTYT HE YJEpKUBaTh MNPaBUIbHBIN
nopsanok aevctBuid. [lpu ynpomienuu, npeoOpa3oBaHUM BBIPAXKEHUN ydalluecs C
3IIP He MOTYyT CaMOCTOSTENBHO NPHUHATH PELIICHHE O TOCJIEI0BATEIIBHOCTH
BBIITOJTHEHUS JIeUCTBUNA. KOHKpPETHOCTh MBIIIJIEHUS OCIOXKHSET YCBOCHHS HaBbIKa
pelIeHNs] YpaBHEHUM, HEPAaBEHCTB, CHCTEMbI ypaBHEHU. MM MamogocTymHo
COBEPILIEHHE 0OPATUMBIX OTepaIuii.

Huszkuii  ypoBeHb  pa3BUTHS  JIOTMYECKUX  OINEpaluid, HEIOCTaTOYHAS
00OOLICHHOCTh MBINUICHUS] 3aTPYAHSIIOT U3ydeHue Tembl «DyHKuuU»: npu
omnpeaeneHUN (YHKIIMOHATBHOM 3aBUCUMOCTH, MPHU ONUCAHUM TpaduvecKon
CUTYalluH, UCTIONIb3Ysl TEOMETPUUECKUH, anredpandeckuil, QyHKINOHATBHBIN S3BIKH.
Hepeako yuaniuecs He BUIAT pa3HUIBI MEXKIY OONACThIO omnpeneneHus: (GyHKIHUH U
00J1aCThIO 3HAUECHHI.

Pemenue 3amady conpsikeHO € TPYIHOCTSIMU O(OpPMIIEHHS KpaTKOM 3aIucH,
IIPOBEJICHUS aHaJIM3a yCIOBUS 3aJ]a4M, BbIJIEJICHUS cyliecTBeHHOro. O0yyaromuecs ¢
3IIP 3aTpynHsoTCS chaenarb yMO3aKJIIOUEHHE OT OOIIero K YacTHOMY, HEPEIKo
BBIOMPAIOT  HEpAIMOHAIbHBIE CHOCOOBI  PEIICHMS, WHOTJAa OrpPaHUYUBAIOTCS
MaHUMYJSLHUAMU C YUCTAMHU.

[Ipy wu3yueHuum reoMeTpuyecKoro wmarepuana oOyuatommecs ¢ 3IIP
CTAIKUBAIOTCS €  TPYAHOCTBIO  JI€JIaTh  JIOTMYECKHE  BBIBOJABI,  CTPOUTH
NOCJIEOBATENbHBIE PacCy KAeHUsA. HenmpouHble 3HaHUs OCHOBHBIX TEOPEM F€OMETPUU
OPUBOJUT K OLIMOKaM B pPELICHUH TeoMeTpuyeckux 3anad. OOydarommecs MOTYT
HOJIMEHUTH (POpMyITy, HETIPAaBUIBHO MPUMEHUTh TeopeMy. K cepbe3HbIM omnOkam B
pelIeHUM  3aJad  [PUBOJAT  HENOCTATOYHO  Pa3BUTBIE  IPOCTPAHCTBEHHBIE
npencraBiieHds. VIM CIOKHO BBINOJHUTH YEPTEK K YCIOBHIO, B MHCbMEHHBIX
paboTax OHU HE MOTYT IPUBECTHU OOBSICHEHHUE K YEPTEKY.

TouyHoCTh 3amOMUHAHUS W BOCHPOM3BEACHHS y4eOHOTO MaTepuaga CHUKCHBI
0 MPUYMHE CJIA00CTH MHECTUYECKOW MAESTENbHOCTH, CYKEHHs OO0beMa IaMsTH.
Oo6yuaromumest ¢ 3[IP TpeOyercs Oosbllie BpeMEHHM Ha 3aKperuieHHe Marepualna,
aKTyalau3alus 3HaHUH 10 0Nope MPH BOCHPOU3BEACHUH.



JUis  mpeojofieHuss  TPyAHOCTEH B M3Y4YEHHMM Y4YeOHOro ImpenmMera
«Maremarnka» HeoOxoauMa ajantanus o0beMa U Xapakrepa yueOHOTO Marepuaia K
NO3HaBaTeNbHBIM BO3MOXXHOCTAM ywamuxcs ¢ 3[IP. Crenyer yueOHBIH Marepuan
IPENOJHOCUTh HEOOJIBIIMMHU MOPLUUSMH, YCIOXKHSS €ro MOCTENEHHO, U3bICKUBATH
cnocoObl  ajanTalMy  TPYIOHBIX  33JaHUil, HEKOTOpbIE TEMbl JaBaTh Kak
03HAKOMUTEJIBHBIE; UCKJIIOYaTh OTJICIbHBIC TPYJIHbIE  JIOKa3aTeJbCTBA;
TEOPETUYECKU MaTepual PEKOMEHAYETCS H3y4aTb B IPOLECCe MPaKTUUYECKOU
NESTENBHOCTU MO pelleHuto 3anad. OpraHudyeckoe eAMHCTBO MNPAKTUYECKON M
YMCTBEHHON JI€SITEIbHOCTH YYallUMXCd Ha YpOKax MaTeMaTUKHU CIIOCOOCTBYIOT
NPOYHOMY UM CO3HATEIIbHOMY YCBOEHHIO Oa3MCHBIX MAaTeMAaTHYEeCKUX 3HAHUN U
YMEHUH.

Heau n 3axa4n u3ydenusi yaeoHoro npeamera «MareMaTuka

[IpuopuTeTHBIMU 1ENISIMU O0yUYEeHHS MaTeMaTHKE B 5—9 Kitaccax sIBJISIOTCSA:

* ¢opMUpOBaHUE LEHTPATIHHBIX MATEMATUYECKUX MOHATHHA (YHUCIIO, BETUYHHA,
reomMeTpudeckas  ¢urypa,  TmepeMeHHas,  BEPOATHOCTb, byHKIHA),
00eCIeYNBAIONINX TMPEEMCTBEHHOCTh W TIEPCIIEKTUBHOCTh MaTeMaTUYECKOTO
oOpazoBanus obydaromuxcs ¢ 3[1P;

* moaBeaeHue oOydvaromuxcs ¢ 3[IP Ha pgocTymHOM 111 HHX YpOBHE K
OCO3HAHHMIO B3aUMOCBSI3M MAaTE€MAaTUKU M OKPYKAlOlIero MHpa, NMOHUMaHHE
MaTe€MaTUKHU KaK 4acTH OOIIEel KylIbTyphl UeJIOBEYECTBA;

" pa3BUTHE WHTEJUICKTYyaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH OOydarommxcs C
311P, no3HaBaTebHOM AKTUBHOCTH, UCCIEN0BATEIBCKUX YMEHNUN, KPUTUYHOCTH
MBIIIUICHUS, UHTEpEca K U3YUEHUIO MaTEMaTHKH;

* (¢opmupoBaHue (PYHKIMOHAILHOW MaTeMaru4yeCcKoil TPaMOTHOCTH: YMEHHUS
pacrio3HaBaTh  TIPOSBICHUS  MaTEMaTHYECKUX  IOHSTHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX CHUTYallMsIX W TpPU HU3YUYECHUU
IPYTUX YYEOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
dbopMynupoBaTh MX Ha fA3BIKE MaTEeMaTUKH U CO3/1aBaTh MaTeMaTUYECKHE
MOJIEJIH, MPUMEHITh OCBOEHHBIA MaTEMaTHYECKUN amnmapar sl pEelICHUs
MPAKTUKO-OPUEHTUPOBAHHBIX  3a/a4, WHTEPIPETHUPOBATh U  OLICHUBATh
MOJIyYEHHBIE PE3YJIBTATHI.

JlocTimKeHne ATHX 1enel o0ecrneunBaeTcs pelieHneM CIIeIyOInX 3a1au:

* ¢opmupoBarb y oOyvatomuxcsi ¢ 3[IP HaBblkuM yueOHO-TIO3HABATEIHHOM
NEATEIbHOCTH: TUIAaHUPOBaHUE pPaOOThI, MOWCK pallMOHANBHBIX TyTeH ee
BBITIOJTHEHUSI, OCYIIECTBICHUSI CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh WHTEIIEKTyalbHOMY pa3BUTHIO, (OPMHPOBATH KadyecTBa,
HE0OXOIUMbIE YEJIOBEKY JIJISl MOJTHOLIEHHON JKM3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MaTEeMaTUYECKON JEATEIbHOCTHU: SICHOCTH U TOYHOCTH MBICIIH,
WHTYUIINH, TPOCTPAHCTBEHHBIX MPEACTaBICHHH, CIOCOOHOCTH K MPEOI0JICHUIO
TPYIHOCTEN;

* ¢opMUpOBaTh KIIOYEBHIE KOMIIETCHIIMHM YYalUXCS B paMKaxX MPEIMETHOU
obmactn «Maremarnka u HHPOPMaTHKaY;

" pa3BHUBaTh NOHATUIHOE MbIlLIeHUS oOyuaromuxcs ¢ 3I1P;



" OCYHIECTBJISTH KOPPEKIMIO MTO3HABATEIBHBIX MporieccoB oOyuatommuxcs ¢ 311P,
HEOOXOMUMBIX [IJII OCBOCHHS TPOrPaMMHOTO MaTepuaja Mo Y4eOHOMY
peaMETY;

" MpeaycMaTpuBaTh BO3MOXKHOCTH KOMIICHCAITUU OOpa30BaTENbHBIX Je(HUIINTOB
B OCBOCHHMU MPEAINIECTBYIONIETO MPOrPaMMHOTO MaTepuaia y 00y4aromuxcs ¢
3IIP u HEOOCTaTKOB B MX MareMaTU4e€CKOM Pa3BUTHH;

* chopMUpOBaTh YCTOMUUBBIM HHTEPEC YUAIMXCS K TPEIMETY;

" BBISBIIATH M Pa3BUBATh MATEMaTUYECKUE U TBOPUECKUE CIIOCOOHOCTH.
OcCHOBHBIE JINHUU COAEPKAHUSA Kypca MareMaTuku B 5—9 kinaccax: «Hucna u

BBIUHCIICHUS», «Anredpa» («Anredpanueckue BBIpOKEHUS», «YpPaBHEHUS U
HepaBeHCTBaY»), «Dyukuumn», «leomerpus» («[eomerpuyeckue Gurypsl u ux
CBOMCTBa», «3MepeHne reoMeTpUIECKUX BETUUUHY), « BEpOATHOCTh U CTAaTUCTHUKAY.
JlaHHBIC TMHUM PAa3BUBAIOTCS MapajuIeNbHO, KaX/1asi B COOTBETCTBUHU C COOCTBEHHOM
JIOTUKOW, OJIHAKO HE HE3aBUCHUMO OJHA OT JpPYyrod, a B TECHOM KOHTaKTe |
B3auMozeiicteun. Kpome »5Toro, ux o0OBEIUHSET JIOTMYECKas COCTaBISIONIAs,
TPAIUIIMOHHO TPUCYIIas MaTeMaTUKEe W MPOHU3BIBAIONIAS BCE MaTeMaTHYEeCKHE
Kypchl U coxaepxarenbHble JuHuUU. CdopmynupoBanHoe B DenepaibHOM
rOCy/IapCTBEHHOM 00pa3oBaTeIbHOM CTaHAapTe OCHOBHOTO oO0Iero oOpa3oBaHMs
TpeOOBaHUE «YMETb ONEPUPOBATh MOHATUAMU: ONIpENEICHUE, aKCHOMa, Teopema,
JI0OKA3aTelIbCTBO; YMEHHUE pPACMO3HABATh MCTUHHBIE M JIOKHBIE BBICKA3bIBAHMS,
IPUBOANTh NPUMEPHl U KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHUS U OTPULAHUS
BBICKa3bIBaHUI» OTHOCUTCS KO BCEM Kypcam, a ((OpPMHUpPOBAHUE JIOTHUYECKUX YMEHUN
pacmpenensieTcss IO BCeM rojaM OOy4YeHUsT Ha YpPOBHE OCHOBHOTO OOIIETO
00pa3oBaHUsI.

Conepxanue 00pa30BaHHs, COOTBETCTBYIOLIEE IPEIMETHBIM pe3yJibTaram
ocBoeHus: PenepanpHOl paboueld NporpamMmbl, pacHpeaeia€HHbIM [0 TojaM
o0y4eHusi, CTPYKTYpUPOBAHO TakuM oOpa3oM, 4YTOOBI KO BCEM OCHOBHBIM,
NPUHIUNHAIBHEIM BONpPOCaM oOydJaromuecs: 00palaiich HEOAHOKPATHO, YTOOBI
OBJIQJICHUE MATEMATUYECKUMHM TIOHATUSIMH M  HaBBIKAMU  OCYIIECTBIISLIOCH
MOCJIEI0OBATENIbHO U MOCTYIATENbHO, C COOMIOIEHUEM TPUHITUIIA MPEEMCTBEHHOCTH, a
HOBBIC 3HAHUS BKJIIOYAIMCHh B OOMIYI0 CUCTEMY MaT€MaTH4EeCKUX MpelICTaBICHUN
oOyuaromuxcs ¢ 3I1P, paciupsist u ymyOmsist e€, 00pa3ysi mpoYHble MHOXKECTBEHHbBIE
cBsi3u. OOmMe 1enu u3yyeHus: yueoHoro npeamera «MaremaTuka» NpeacTaBiIeHbI B
deaepanbHON pabodeil mporpaMmmMe OCHOBHOTO O0IIEro 00pa3oBaHus.

Oco0eHHOCTH 0TOOpPa M AJANTALMH Y4eOHOT0 MaTepHaJIa 0 MaTeMaTHKe

OOydenue ydeOHOMY mpeaMmeTy «MaremaThka» CTPOUTCS Ha CO3JTaHHH
ONTUMAJHHBIX YCIOBHUU I YCBOCHHS MPOTPAMMHOTO MaTepuaia OO0yJarolIMMHCS C
3I1IP. bosnbiioe BHUMaHKE yaEIsIeTCS OTOOPY yU4eOHOrO MaTepuasa B COOTBETCTBHH C
NPUHIMIIOM JOCTYITHOCTH TPU COXpaHEHHH oOOIIero 0a30BOTO YPOBHS, KOTOPBIH
JIOJKEH TI0 COMIEP KaHUI0 U 00beMY OBbITh aIaTUPOBAHHBIM J1Jisi oOydarommuxcs ¢ 3[1P
B COOTBETCTBHH C HX OCOOBIMH oOpa3zoBarelbHBIMH TOTpeOHOCTSIMU. CremyeT
oOnerynth OBJajaeHHe MarepuaigoM oOydaromumuca ¢ 3[IP mocpeactBom ero
JETATHHOTO OOBSICHEHUS C CUCTEMATHUYECKUM TTOBTOPOM, MHOTOKPATHOW TPEHUPOBKH



B MPUMEHEHUM 3HAHWI, HUCIONb3YS MPUEMbl aKTyalld3aluu (BU3yalbHas OIOpa,
NaMsITKa).

IporpamMMma MpeyCMarpruBacT BHECEHUE HEKOTOPBIX U3MEHEHUN: YMEHBIICHUE
00bEeMa TEOPETUUECKUX CBEJICHHM, BBIHECEHUE OTNICNbHBIX TEM WJIU LEIbIX Pa3/eiioB
B MaTepuaibl 1711 0030pHOr0, 03HAKOMUTEIBHOTO U3YUYEHHUS.

N3menenus: mporpammsbl B 5-9 kiaaccax

MaremaTuka B S u 6 Ki1accax

B 03HakKOMUTENBPHOM IUIAHE PEKOMEHIYETCS H3y4aThb CIEOYIOIIUE TEMBI:
«Pumckass nymepanus», «PaBHbie Quryps», «umunap, xonyc, mapy», «Kyow,
«IIpssmoyronpHbIN napaiuienenunen», «llepemenieHue no KOOPAUHATHON TPSAMON»,
«Monynp uucnay, «YUuciaoBble NpomMexyTku»; «Macmrtad» (uM3yyaeTcss B Kypce
«I"eorpadusy); «M3o0pakeHne reomeTpuueckux (GUryp Ha HEIMHOBAHHOW Oymare ¢
VCIIOJIb30BAHUEM  LMPKYJIS, JIMHEHMKHW, YTOJbHUKA, TpaHCHOpTUpa», «JlnuHa
okpyx)HocTH», «Ilmomane kpyra», «llapannensusie npsmeiey, «llepnenaukysapHbie
npsimeie», «OceBas U LEHTpaldbHAs CUMMETPUN» (M3ydaeTcs B Kypce I€OMETPHH);
«beckoHeUHbIE TMEPUOJUYECKUE JECATUYHBIE ApoOu. JlecsTuuHoe npubIMKEeHHEe
O0OBIKHOBEHHOM ApoOm» (M3ydaeTcs B Kypce ajireopsbl).

CrenyeT yMEHBIIMTh KOJMYECTBO YacOB Ha cieAyromue Tembl: «PemreHne
JOTUYECKUM 3amau», «JlimnHa orpeska», «lllkanspy, «PacnpenenurenbHbI 3aKOH
YMHOXEHHUSI», «3anuch MPOU3BEICHUs C OYKBEHHBIMU MHOKUTEIAIMIY, «[locTpoeHue
KOH(pUrypanuii u3 dacted MpsSMON, OKPYKHOCTH Ha HEJIWHOBAHHOM M KJIETYATOM
Oymare», «Jlenmurenu u kpatneie. [lpusnaku genumoctn», «HaubOonbimmii oOmumii
JICIUTENb M HauMEHbIIee oOIee KpaTHoe. J[emuMOCTh CyMMBI U TIPOU3BEIACHUS.
«IIpuBenenne apobOu K HOBOMY 3HaMeHaremo», «Haxoxxmenue dactu 1eiIoro u
enoro mo ero 4actuy. «OKpyTJIeHHe AECSITHYHBIX apooei». «Pemenue 3amau
nepedopoM BCEX BO3MOXKHBIX BapuaHTOB». «CocTaBiieHUE OYKBEHHBIX BBIPAKCHUI
0 YCJIOBHMIO 3ajaun». BpICBOOOIMBIIMECS Yachl MOMKHO MCIOJb30BaTh Ha
NOBTOpPEHHUE (B Hayaje U KOHLE y4eOHOro rojaa), Ha u3ydyeHue Haubosee TpyAHbIX U
3HAYMMBIX TeM: B V KJlacce — Ha pelIeHUe YpaBHEHUN, MPUBEJIEHHUE APOOU K HOBOMY
3HAMEHATEeII0, YMHOXKEHHE U JeJICHHE JECATUUYHBIX ApoOeid, uamMepenue yrios; B VI
KJIacC€ — JIEUCTBUS C MOJOXKUTEIbHBIMU W OTPUUATEIbHBIMU YHCIAMH, PEIICHUE
ypaBHEHUH, CIIOKEHUE W BIUUTAHUE YHCEII, COJIEPKAIIUX IIEIYI0 U APOOHYIO YacTh,
HA YMHOKEHHUE U JIeJIeHHe OOBIKHOBEHHBIX APOOEii.

Anareopa

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCS H3y4yaThb CIEAYIOLINE TEMBI:
«ppaunronanbueie uyncna. JlelicTBuTenbHble ynciay, «CpaBHEHUE JIEUCTBUTEIbHBIX
yucesn, apupMeTHYecKue ACUCTBUSI C JEHCTBUTEIBHBIMU yuciaMuy», «Haxoxnenue
npUOMMKEHHBIX 3HAYCHWM KBajpaTHOro KopHs», «Teopema Bueray, «Pemenus
YPAaBHEHUI TPEThEU U YETBEPTOU CTEIICHEH PA3JIOKEHUEM HAa MHOKUTEIN», «DyHKIUA

y =VX u ee rpadux», «IlorpemnocTh U TOYHOCTh NPHONHKEHUS», «UeTHbIE U
HeueTHbIe QyHKIMU», «DyHKIHA y=X"», « DyHKIHSA y= ax’, ee rpaduik ¥ CBOWCTBA.
I'paduku pyskunit y= ax’ +n u y=a(x-m)2, «YpaBHEHHE C IBYMs NEPEMEHHBIMU U
ero rpaduk», «['padudeckuii cmocod pemieHWs] CHUCTEMBI  YpaBHEHUI»,
«M300paxeHue 4aeHOB apu(PMETHUECKON M TeOMETPUYECKOM MPOrpeccuil TOUKaMu



Ha KOOPJMHATHOW IUIOCKOCTU. JIMHEHHBIH U SKCMOHEHIUAIBbHBIN POCT. CIIOXKHbIE
IIPOLICHTHI.

CnenyeT yMEHBIIMTh KOJMYECTBO YAacOB Ha H3ydeHUE TeMm: «Dopmylibl»,
«/loKa3aTenbCcTBO TOXKIECTBY», «JIMHEWHOE ypaBHEHME C ABYMs HEU3BECTHBIMUNY,
«I"paduk nMUHENHOTO ypaBHEHUS C ABYMS NEpeMEHHbIMUY, «I'paduyeckoe pelieHue
JIMHEWHBIX YPaBHEHUW U CHUCTEM JIMHEMHBIX ypaBHEHUI», «CBOMCTBA KBAaJIpPaTUYHON
GyHKII.

BricBoOoIMBIIIMECS Yachl PEKOMEHAYETCS HCIOIb30BaTh: sl JIydllei
npopaboTKu Hambojee BaXXKHBIX TeM Kypca: «Pemienue ypaBHeHui», «Perienue
CUCTEM ypaBHEHUI», «CoBMECTHbIE NEHCTBUA C Apo0simMu», «lIpuMeHeHrne CBONCTB
apu(pMETUYECKOTO KBAJPpaTHOTO KOPHS»; HAa TOBTOPEHUE, peIIeHuEe 3ajady,
npeoOpa3zoBaHue BHIPAKECHUM, a TAK)KE HA 3aKpEIUICHNE U3YYEHHOTO MaTepuarna.

I'eomeTpus

CnemyeT OCHOBHOE BHUMAaHHE YJIENUTh MPAKTUYECKOW HANpaBIEHHOCTHU Kypca,
UCKJIIOYMB U YIPOCTUB HaMOOJee CIOXKHBIA IS BOCHPUATUA TEOPETHUECKUN
Marepuai. Ha ypokax reoMeTpuu HEOOXOJUMO MAKCUMAJIbHO HCIOJIb30BAThH
HarJSIAHBIE CpeACTBAa OOydeHusi, OOJbIIe MNPOBOAUTH MPAKTUYECKUX PaAbOT C
y4YaluMHucs, pemaTh 3a1a4i. CTpouTh pelieHue 3a1a4 Ipu NOCTOSHHOM O0OpallleHun
K HaIVISIIHOCTU — PUCYHKAM U YEPTEKAM.

O3HakOMUTENIBHO J1aThb TeMbl: «TeopeMbl M J0Ka3aTEIbCTBO. AKCHOMBI»,
«JlokazarenbcTBO OT MNPOTUBHOro», «CyIIECTBOBAHHME W  E€IMHCTBEHHOCTH
NEPIEHAUKYJISIpa K OpsaMon», «MeTox reoMeTpuyeckux Mect», «Meroa yaBoeHus
Menunanb», «Teopema daneca u Teopema 0 MPONOPLUUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyroibHUKa», «VI3MeHeHHe TpUTOHOMETpHYECKHMX (DyHKIMH mpu
BO3pacTaHuu yria», «DopMmynbl 11 paanyCoOB BIMCAHHBIX W ONKMCAHHBIX
OKPY>KHOCTEM  TPAaBWJIBHBIX  MHOIOYTOJIBHUKOB»,  «YpaBHEHHE  IIPAMON»,
«/IBmxenuey», «CBolcTBa ABMXKEHUS», «TeopemMa O MPOU3BEAECHUH OTPE3KOB XOP/I,
TEOPEMBI O MPOU3BEAECHUN OTPEZKOB CEKYILHUX, TEOPEMA O KBAIpaTe KacaTEIbHON.

CrenyeT yMEHBIIMTh KOJIMYECTBO YAaCOB Ha u3yuyeHHe TeM: «CMMMETpHUYHbIE
¢urypel. OCHOBHBIE CBOMCTBAa OCEBOM cUMMeTpumn», «lleHTpalibHas CUMMETpH»,
«Ilapamnensubiii  mepenocy, «IloBopor», «IlpeobpazoBanue mnomodus. Ilogobue
COOTBETCTBEHHBIX 3JIEMEHTOBY», «OCHOBHBIE 3a/laud Ha IOCTPOEHUE C IMOMOUIBIO
LUAPKYJSl W JIMHEHKW», «JlekapToBbl KOOpPAMHATBI HAa IUIOCKOCTW», «Pemienue
TPEYTOJILHUKOBY, «[lom00ue dhurypy.

BricBoOoaMBIIIMECS YaChl HCTIONB30BATh HA PEIICHUE 3a7a4 U IIOBTOPEHUE.

BeposAiTHOCTH M CTATHCTUKA

B cBA3u ¢ TeMm, 4TO AaHHBIA KypC BbI3BIBAET HAMOOJBIIME CIOKHOCTH IS
oOyuatomuxcst ¢ 3IIP, cBs3aHHBIE CO CHU)KEHHBIM YPOBHEM pa3BUTHUSL CIOBECHO-
JIOTUYECKOT0 MBILUICHUS, €r0 U3yYeHHUE JIOJKHO CTPOUTHhCS Ha 0a30BOM ypOBHE U
JNOCTYITHOM Ul Y4YE€HHMKOB Mmatepuane. OCHOBHOE BHUMAaHHUE CIEIYET YIECIHTh
pasznenaM, CBSI3aHHBIMH C IIOBTOPEHHEM NPOWJIEHHOIO MAaTepuala, yBEIUYUThb
KOJIMYECTBO YIPAXKHEHUNW M 3aJjaHWN, CBA3aHHBIX C MPAKTUUYECKON JESITEIbHOCTHIO
0o0yyvaromuxcs.

Heobxoaumo nepecMOTpeTh COAEpKaHHE TEOPETHUYECKOro MaTepuaia |
XapakTep €ro M3JIOKEHUsA: TEOPETUYECKUM MaTepuan MPEnoJHOCUTh B IPOLECCE



pelIeHus 3a7a4 M BBIIOJHCHHS 33JaHU HaTJISTHO-TIPAKTUYECKOTO XapakTepa; He
TpeOOBaTh BHIBOJA M 3allOMHHAHMS CJIOKHBIX (HDOPMYJI, PEIICHHUS HECTAaHIAPTHBIX,
TPYIOEMKHX 3a/laHui. Ps Tem ciietyeT n3yqarh B 03HAKOMUTEIHHOM IIJIAHE.

nmporpaMma MPeIOCTaBIISIET aBTOpy padoueld mporpaMmbl  CBOOOAY B
pacnpeneieHuy MaTepualia o 4eTBepTsaM (Tpumectpam). Pacnpenenenue BpeMeHH
HAa M3y4YEHHE TEM B TEUEHUE Y4YEOHOro TroJla CaMOCTOATENbHO OIpEeAeaeTCs
o0Opa3oBareabHON OpraHu3anuen U 3aBUCUT OT 0COOCHHOCTEN TPYIIIbI 00yYarOIIMUXCA
¢ 311P 1 ux ocoObIx 00pa3oBaTeIbHBIX MOTPEOHOCTEH.

IIpumepHble BHAbI AesATeJbHOCTH oOydawimmxcesa ¢ 3IIP, o0yciaoBieHHbIe
0COOBLIMH o0pa3oBaTeibHbIMHU NMOTPEOHOCTAMM " odecreYnBaroIue
OCMBICJIEHHOE€  OCBOE€HHMEe  CO/Aep:KaHMM  00pa3oBaHMsi 1O  NpPeaMeTy
«MaremMaTHKa»

Copep>xanue BUIIOB AesiTenbHOCTH oOywatoutuxcs ¢ 3P ompenensercs ux
0COOBIMH 00pa30BaTENbHBIMU MOTPEOHOCTIMU. [IOMUMO IIMPOKO HCIMONB3YEMBIX B
DOAOIT OO0 obmmx 117151 Bcex 00yqaronuxcsi BUI0B JAESITEIbHOCTU CIEAYET YCUIHUTD
BUJIbI JESATEIILHOCTH CieLU(PHUUHBIE 1711 JAHHON KaTeropuu jAerei, o0ecrneunBaromnme
OCMBICIICHHOE OCBOCHHME COJAEpKaHMS O0O0pa3oBaHUS 1O TMPEIMETy: YCHJICHHE
IPEIMETHO-IIPAKTUYECKON JESITENIbBHOCTH C aKTHBU3ALMEH CEHCOPHBIX CHUCTEM;
YepelOBaHUE BHJIOB JE€ATEIbHOCTH, 3aJCHCTBYIOUIUX pa3JIMYHbIE CEHCOPHBIE
CUCTEMBI; OCBOEHHE MaTepHaia C OMOPOil Ha aliTOPUTM; «IIOIIArOBOCThY B U3yUYEHUU
MaTepualia; HUCIOJb30BAaHUE JOIMOJHUTENIbHOM BU3YaJbHOM OMOpPHI  (CXEMBI,
mabJoHbl, OMNOpHbIE TaOMUIbI); pPEYEBOM OTYET O TIpollecce M pe3yJibTare
NESTENbHOCTH; BBIMIOJHEHUE CHEIHANbHBIX 3a/laHuii, 00eCIeYMBAOIIUX KOPPEKILIUIO
perysiiuM  y4eOHO-TIO3HABATEIBHON JESATENIBbHOCTY M KOHTPOJIb COOCTBEHHOTO
pe3yJbTara.

TeMaTU4ecKasi U TepMUHOIOrndyeckas jiekcuka coorerctesyer @AOIT OOO0.

Hns obyuaromuxcs ¢ 3IIP cymecTBeHHBIM SBISIOTCS TpPHUEMBI pabOTHI C
JEKCUYECKUM MaTepuajoM 1o mnpeamery. IIpoBoaurtes crnenuanbHas paboTa 1O
BBEJICHUIO B aKTUBHBIM CJIOBAph OOYYAIOIIUXCS COOTBETCTBYIOIICH TEPMHUHOJOTHH.
N3yuyaeMble TEpMHHBI BBOJATCA Ha IOJUMCEHCOPHOM OCHOBE, 00s3aTelibHA
BU3YaJIbHAsA MOAJIEPKKA, AITOPUTMBI pabOTHI C ONPENEIECHUEM, OTIOPHBIE CXEMBI IS
aKTyaJau3aluyd TEPMUHOJIOTHH.

MecTo y‘ICGHOI'O npeamera «MaTemaTuka» B y‘leﬁﬂ()M ILJIaHE

B cootBerctBun ¢ ®enepanbHbIM TOCYAapCTBEHHBIM 00pPa30BaTEIbHBIM
CTaHJIapTOM OCHOBHOTO 001ero oobpa3zoBaHusi y4yeOHbIH mpeamer «MaTemaTtuka»
BXOJUT B NpeaMETHYI0 oOmactb «Marematuka W HHPOPMATHKA» U SBISAETCA
o0s3aTenbHbIM ISl M3ydeHus. B 5-9 knaccax yueOHbId mpeamer «MaTeMaTuka
TPaJULIMOHHO M3Y4YaeTcs B paMKax CIEAyIOUIUMX Y4eOHBIX KypcoB: B 5-6 kiaccax —
Kypca «MaremaTtuka», B 7-9 kiaccax — KypcoB «Auredpa» (BKIIOYas 3JIEMEHTHI
CTaTUCTUKU M Teopuu BeposATHocTed) u «l'eomerpusi». Hacrosimeir mporpammoit
BBOJMTCS CAMOCTOSITENIbHBIN y4eOHBIN Kypc « BeposITHOCTh M CTaTUCTHKA.



OO611ee 4yncI0 YacoB, PEKOMEHIOBAHHBIX JIJISl U3YUYEHUSI MaTeMaTUKH (0a30BbIit
YpOBEHb) Ha ypPOBHE OCHOBHOTO 00111eT0 00pazoBanusi, — 952 yaca: B 5 kimacce — 170
yacoB (5 yacoB B Hezento), B 6 kinacce — 170 yacoB (5 yacoB B HEJENI0), B 7 Kiacce —
204 gaca (6 yacoB B Hefient0), B 8 kinacce — 204 gaca (6 yacoB B HeJieq0), B 9 kiacce
— 204 yaca (6 yacoB B HEJIEJIO).

Ilnanupyemble pe3yibTaTbl 0CBOEHUA YueOHOro npeamera «Maremaruka»
Ha YPOBHE OCHOBHOI'0 00111ero 00pa3oBaHus

N3yueHnne maremMarMkd Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHMs
HaIpaBJIeHO Ha JocTH)eHre oOydaronuMucs ¢ 311P THYHOCTHBIX, MeTanpeAMEeTHBIX
U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIBTATOB OCBOCHUS yUeOHOTO MPEIMETA.

JINYHOCTHBIE pe3yabTarbl OCBOCHHUS NPOrpaMMbl [0  MareMaThKe
XapaKTePU3YIOTCS:

NMATPUOTHYECKOE BOCIIUTAHHE:

MPOSIBIICHUEM MHTEpPECA K MPOIUIOMY M HACTOAIIEMY POCCHMCKON MATEMaTUKH,
LIEHHOCTHBIM OTHOIIIEHUEM K JOCTHMKECHUSIM POCCUUCKUX MAaTEMATUKOB U POCCUNCKOM
MAaTeMaTU4eCKOW MIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHXKEHUW B JIPYTMX HAyKaxX U
OPUKJIAJHBIX cepax;

IPaKIAHCKOE U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJTHEHHIO OOSI3aHHOCTEH TpaKJaHWHA M PEAIM3alMH €To
IpaB, MPECTABICHUEM O MaTeMaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS Pa3IMUHBIX
CTPYKTYp, SIBIECHUH, MPOIEAYp TPaKIaHCKOTO o0OIecTBa (HampuMep, BBIOOPHI,
OTIPOCHI), TOTOBHOCTBIO K OOCYXKACHUIO OTHYCCKUX NPoOIeM, CBSI3aHHBIX C
MPAKTUYECKUM TPUMEHECHUEM JOCTMIKCHUM HAyKd, OCO3HAHUEM BaXHOCTHU
MOPaJIbHO-3THYE€CKUX MTPUHIIUIIOB B AEATEIIBHOCTH YUYEHOIO;

TPYAOBOE BOCIIUTAHHE:

YCTAaHOBKOW Ha AaKTUBHOE YYaCTHE B PEIIEHUH NPAKTUYECKUX 3a]ad
MaTeMaTu4eCKOW HAMpaBICHHOCTH, OCO3HAHUEM BAXKHOCTH MAaTEMATHYE€CKOIO
o0pa3oBaHusl Ha MPOTHKEHUU BCEU JKU3HU JUIS YCHEWHOW mpodeccuoHalbHON
NEATeIbHOCTH W Pa3BUTHEM HEOOXOIMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHHUEM WHIAMBUIYAIHHON TPACKTOPUM OOPa30BaHUSI M JKU3HEHHBIX TUIAHOB C
y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

3CTeTHYECKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K  OMOIIMOHAILHOMY H  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTUYeCKuX OOBEKTOB, 3ajad, pPEIICHUH, pPAacCyXJICHHI, YMEHHUIO BHJIEThH
MaTeMaTu4eCKrue 3aKOHOMEPHOCTHU B UCKYCCTBE;

LEHHOCTH HAYYHOI'0 IO3HAHUA:

OpPUEHTALlMEd B JEATECIIBHOCTM HAa COBPEMEHHYK) CHUCTEMY HAy4YHBIX
Ipe/ICTaBieHni 00 OCHOBHBIX 3aKOHOMEPHOCTSAX DPA3BUTUS YEIOBEKA, MPUPOIBI H
oOmiecTBa, TOHMMAaHUEM MaTeMAaTUYECKOM HAayKW Kak cQepbl YeI0BEYEeCKOU
JNEATENbHOCTH, 3TANOB €€ pPa3BUTUA W 3HAYMMOCTH ISl PAa3BUTUSA LHBUJIM3ALINH,
OBJIQJICHUEM SI3BIKOM MAaT€MaTWKW W MaTE€MATHYECKOW KYJIbTYPOHM KaK CpPEICTBOM
MO3HAHUSI MHUpPA, OBJIAJCHUEM MPOCTEUIIMMH HAaBBIKAMH HCCIEAOBATEIbCKON
NEATENBbHOCTH;



¢puznueckoe BocnuTaHue, ¢GopMHpPOBaHUE KYJbTYPbl 310POBbSI H
IMOLHOHAJIBHOIO 0JIaroNmoIyYnsi:

TOTOBHOCTBIO NPHUMEHAThH MAaTeMaTHYECKUE 3HAHUS B HHTEpPECax CBOETO
370pOBbs,  BEACHUS  310poBOro  oOpa3a  JKHM3HM  (340pOBOE  NMTAaHUE,
cOQJIaHCUPOBAaHHBI  pPEXUM 3aHATHUH M OTAbIXa, peryispHas (usnveckas
aKTUBHOCTbH), CPOPMUPOBAHHOCTHIO HaBbIKA pEeQIIEKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OLIMOKY M TaKOro e MpaBa Jpyroro 4eJloBeKa;

IKO0JIOTHYeCKOe BOCIIUTAHHE:

OpUEHTAlEW Ha MPUMEHEHHE MAaTEeMAaTUUYECKUX 3HAHUMU /IS pelIeHMs 3a/1ad B
00JIacTU COXPAHHOCTU OKpPY KaroIlel cpesibl, INIAHUPOBAHUS MOCTYIKOB U OLIEHKH MX
BO3MOXHBIX TOCJEICTBUN JJIsi OKpY’Karolled Ccpeabl, OCO3HAHUEM I100aIbHOIO
XapakTepa SKOJOTHYECKUX MPOoOJieM U MyTel UX peleHus;

ajanTanpMs K M3MEHSIOMMMCH YCJOBHAM COLMAJIBHONH M NPHPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIOBHUSX HEONPENEIEHHOCTH, IMOBBILICHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH 4Yepe3 MPAKTHYECKYIO JESATENbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS y APYTUX JIIOAEH, MPUOOpPETaTh B COBMECTHOM AESATEIHHOCTH HOBBIE
3HAHMS, HABBIKM Y KOMIIETEHLIMU U3 OIbITA IPYTHUX;

HEOOXOAUMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM 4YHUCIE
(GopMynupoBaTh HJEH, MOHATHUS, TUIOTE3bl 00 00BEKTaX U SABJIEHUSX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HaBaTh Je(UUUTHl COOCTBEHHBIX 3HAHUUA W
KOMIIETEHTHOCTEM, IUTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CUTYyalMIO,  BOCIHPUHHUMATh
CTPECCOBYIO CHUTyallMI0 KakK BbI30B, TpeOyIOIUil KOHTPMEp, KOPPEKTUPOBATH
OpUHUMAaeMble peHIeHUs M JeHCTBUSA, (OPMYyIUpOBaTb MU OLEHUBaTb PUCKU U
NOCJIEICTBUSL, (POPMUPOBATH OIIBIT.

MeranpeaMeTHbIe pe3yabTaThl:

B pe3ynbrare ocBOE€HHsS MpOrpamMMbl MO MaTe€MaTHUKE HAa YPOBHE OCHOBHOI'O
oOmero obOpazoBanusi y oOyuatomerocs ¢ 3[IP  Oymyr cdopmupoBaHbl
METanpeIMETHbIE PE3yJIbTaThl, XapaKTEPU3YIOUIUEC OBIIAJICHUEM YHUBEPCAIbHBIMU

IT03HABATECIbHBIMH JIEHCTBUSIMU, YHUBEPCAIbHBIMU KOMMYHHUKATUBHBIMU
JNEUCTBUSIMUA U YHUBEPCATbHBIMU PETYISITUBHBIMU JICHCTBUSIMM.

OBJaanenue YHUBEPCAJTbHBIMHU Y4eOHbIMH NOo3HABaTeJIbHBIMH
JeiCTBUSIMU

YCTaHABJIMBATh MPUYMHHO-CJIEJACTBEHHBIE CBA3M B  XOJE  YCBOCHUS
MaTEMaTUYECKOr0 MaTepuana;

BBISIBIISATh JACQUITUT NTaHHBIX, HEOOXOMMMBIX ISl PEIICHUS IMOCTaBICHHOMN
3a/1a4u;

C TOMOIIBIO yUWTENSl BBIOMpATh CHOCOO pelIeHUs MaTEeMaTUYECKOW 3ajauu
(cpaBHUBATh BO3MOKHbBIE BApUAHTHI PEILICHHUS);

NPUMEHITh M MOpeoOpa3oBbIBaTh 3HAKK U CUMBOJIBI B XOJE€ PEIICHUS
MaTeMaTU4YeCKUX 3a/1ay;

yCTaHaBJIMBATh UCKOMOE U JAHHOE MPU PEIICHUN MaTEMaTHUECKOM 3a/1auu;

MOHMMATh W UHTEPNPETUPOBATH MHGOPMAIMIO PA3IUYHBIX BUIOB U (GHOpM
peACTaBICHHUSI;



WJUTIOCTPUPOBATH pelllaeMble 3a/1aui rpadUueCKUMH CXEMaMH;

3¢ (HEKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATh HH(DOpMAITHIO.

MOHUMATh U UCIOJIH30BAaTh MaTEMAaTUYECKHUE CPEJICTBA HAMTSITHOCTH (Tpadukwy,
IUarpaMMbl, TaOJWIBI, CXEMbI W Jp.) Ui WUIIOCTPAIlud, WHTEPIIPETAIlNH,
apryMeHTaIUH.

OBiageHue  YHUBEPCAJIbHBIMH  yY4eOHbIMH  KOMMYHUKATHBHBIMH
AeCTBUSIMM:

OpPTraHMU30BHIBATh yUeOHOE COTPYIHHUYECTBO M COBMECTHYIO ACSITEIHLHOCTH C
YUHUTEJIEM U CBEPCTHUKAMHU B MPOIECCE PEIICHUS 3a/1a4;

B3aMMOJICCTBOBATh U HAXOJIUThH OOIIHE CIOCOOBI pabOThI; paboTaTh B TPYMIIE:
HaXOoJuTh OOIlee pelieHne U paspeniarb KOH(QIMKTHI Ha OCHOBE COTJIACOBAHUSA
no3uiMi W yu€ta  HMHTEpPecOB;  CiymaTh napTtHépa;  (HOpMyIUpOBaTh,
apryMEHTUPOBATh U OTCTAaUBaTh CBOE MHEHUE;

MPOTHO3UPOBATh BO3HWKHOBEHHE KOH(IMKTOB MPH HAIWYUU PA3HBIX TOYEK
3peHUs W pa3pemiaTh KOH(JIUKTHI Ha OCHOBE y4€Ta MHTEPECOB W TO3UIIMHA BCEX
YYaCTHHUKOB,;

apryMEHTHUPOBATh CBOIO TO3WIUI0O W KOOPAWHUPOBATH €€ C TO3UIUSIMHU
NapTHEPOB B COTPYIHUYECTBE TPU BHIPAOOTKE OOIIETO pEmIeHUS B COBMECTHOM
NEeSITENbHOCTH;

BBITIOJIHATh CBOIO 4acTh pabOThI, JIOCTUTATh KAa4eCTBEHHOTO pe3yjbTaTa H
KOOPJIMHUPOBATH CBOM JIEUCTBHS C IPYTUMHU YICHAMH KOMaH/bL;

OIICHMBATh KaY€CTBO CBOETO BKJIAJa B OOLIUI TTPOTYKT.

OgBiaseHue yHMBepPCAJIbHBIMH Y4€OHBIMH PeryJsTHBHBIMHU JeHCTBUSMMU:

CTaBUThH 1I€TH, BHIOMpPATh U CO3/1aBaTh QJITOPUTMBI JUISI PEIICHUS YYEOHBIX
MaTEeMaTUIECKUX TIPOOIIeM;

IUTAHUPOBATh M OCYLIECTBIIATH JEATEIHHOCTh, HAIPABICHHYIO Ha PpEIICHHE
3a]1a4 UCCIIEeI0BATEIbCKOTO XapaKTepa.

dbopMynupoBaTh H YIEp)KMBaTh Y4eOHYIO 3alady, COCTaBIATh IUIaH U
MOCJICI0OBATEIILHOCTD JICUCTBUM;

OCYIIECTBJIATH KOHTPOJIb TI0 00pa3Iily ¥ BHOCUTh HEOOXOAMMbBIC KOPPEKTHUBHI;

KOHTPOJUPOBAaTh TMPOLECC W  pe3yabTar y4eOHOHM  MaTeMaTU4YEeCKOH
NESITENbHOCTH;

aJIcKBaTHO OIICHWBATh NPABWIBHOCTh WM OIIMOOYHOCTH  BBITIOJIHEHHUS
y4eOHON 3amauu, €€ OOBEKTUBHYIO TPYIAHOCTh M COOCTBEHHBIE BO3MOKHOCTH €¢
peIIeHuUS;

CIMYaTh CMOCO0 NEHCTBUS U €ro pe3yibTaT C 3aJaHHBIM ATAJIOHOM C LEIbIO
0OHapy>KEeHHsI OTKJIIOHEHUH U OTIUYMI OT TAJIOHA.

MPEABUACTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPHU PEIICHUH y4eOHOMH
3a/1auu;

MOHUMATh MPUYUHBI, TI0 KOTOPHIM HE OBUT JOCTUTHYT TPEOyeMbIH pe3yibTaT
NESTENHHOCTH, OTPEEIATh TO3UTUBHBIE M3MEHEHUS W HaIpaBJCHUS, TPEOYIOIIHe
JanbHeIen padoTsl,

PETyJIUpOBaTh CIIOCOO BHIPAKEHUS YMOIIUH.

[IpenmeTHBIE  pe3ysnbTaThl  OCBOCHHS  MPOTPAMMBI IO  MaTeMaTHKe
NIPEJICTABIICHBI 110 TOJAaM OOYYEHHUS B paMKax OTACIBHBIX YUEOHBIX KypCOB: B 5—6



KJlaccax — Kypca «MaremaTtukay, B 7-9 kinaccax — KypcoB «Anredpa», «[eomerpus»,
«BeposITHOCT U CTAaTUCTHUKAY.



PABOYASA [TPOTPAMMA YUYEBHOI'O KYPCA «MATEMATUKA». 5-6
KJIACCBI

Hesu ndyuenust yueOHOro Kypca

[IpropuTeTHBIMU 1LIETIMHU O0OYUYEHUSI MaTeMaTUKe B 5—6 Kilaccax SIBJISIOTCS:

" IpojoJDKeHHE (HOPMUPOBAHUS OCHOBHBIX MATEMAaTHMUYECKUX MOHATHU (YUCIIO,
BEJIMYMHA, reoMeTpuueckas ¢urypa), o0ecrneurBarolux MPeeMCTBEHHOCTh U
MEPCHEKTUBHOCTh MaTEMaTUYECKOr0o 00pa30BaHus 00yUaronuXCs;

" pa3BUTUE WMHTEJUICKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEW OOyYaromuxcs C
3I1P, no3HaBaTrenbHONW AKTUBHOCTU, UCCIEAOBATEIIbCKUX YMEHUW, UHTEpECca K
M3YUYCHUIO MAaTEMATHKH;

* noxseneHue oOyuarounuxcs ¢ 3[IP Ha pocTtymHOM Jis HMX YPOBHE K
OCO3HAHUIO B3aUMOCBSI3M MAaTEMATHKH U OKPYKAIOIIETO MUPA;

* (¢opmupoBaHue (PYHKIHOHAIBHOW MaTeMaTU4eCKOM T'PaMOTHOCTH: YMEHHS
pacro3HaBaTh MaTeMaTU4YeCKue OOBEKThl B PEANIbHBIX KU3HEHHBIX CUTYaIUSIX,
MPUMEHATh OCBOCHHBIE YMEHHMS I PEUICHUS] MPAKTUKO-OPUECHTUPOBAHHBIX
3a7a4, WHTEPIPETUPOBATh IOJYYEHHbIE PE3YJNbTarbl M OLEHUBATh HX Ha
COOTBETCTBUE MPAKTUUYECKON CUTYAIUH.

OCHOBHBIE JIMHUU COAEpPKAHUS Kypca MaTeMarTuku B 5—6 Kiaccax —
apudMeTndyecKas U TeoOMeTpUIecKas, KOTOpbIe pa3BUBAIOTCS MapajuieIbHO, KaXaas B
COOTBETCTBHH C COOCTBEHHOM JIOTUKOM, OJTHAKO, HE HE3aBUCUMO OJHA OT JPYIroH, a B
TECHOM KOHTAaKT€ W B3aUMOJICUCTBHHU. TaKkKe B Kypce€ IMPOUCXOAUT 3HAKOMCTBO C
AJIEMEHTaMU aJIreOphl ¥ OMMHUCATETLHON CTATHCTHKH.

N3yuenne apudmeTndeckoro Marepuaiga HadYMHACTCS CO CHUCTEMAaTH3alMH U
pa3BUTHUS 3HAHUW O HATypaJbHBIX YHMCJIAX, MOJYUYECHHBIX B HadanbHOW mikoiie. [Ipu
A3TOM COBEPIICHCTBOBAHUE BBIYUCIUTEIBHON TEXHUKU U (HOPMUPOBAHHE HOBBIX
TEOPETUUYECKUX 3HAHMI COUYETAETCS C PA3BUTHUEM BBIUUCIUTEIBHOW KYJIbTYpPhI, B
YaCTHOCTU C OOy4YEHUEM IMPOCTEHIITUM MpUEMaM MPUKUIKH U OIEHKHU PE3yJIbTaTOB
BBIUMCIEHUN. M3ydeHne HaTypaJlbHBIX 4YHCEI NpOJOJDKAaeTcss B 6  Kiacce
3HAKOMCTBOM C HAa4aJIbHbIMU MOHATHUSIMU TEOPUH JCITUMOCTH.

Jlpyroit KpynHbIi 6JI0K B COJIepKaHUM apu(PMETHUUECKON JIUHUHU — 3TO JAPOOH.
Hauano u3ydennst 0ObBIKHOBEHHBIX U JIECITHUUHBIX APOOEi OTHECEHO K 5 Kiaccy. ITo
NEPBBIM ATall B OCBOCHHH APOOEH, KOraa MpPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH
UACsIMHU, TOHATUAMH TeMbl. [Ipum 3TOM paccMoTpeHre OOBIKHOBEHHBIX ApoOeii B
MOJIHOM 00BEME MPEAIIECTBYET U3YUEHHIO JECATUYHBIX IpOOei, 4TO LENeco00pa3HO
C TOYKH 3PEHUS JIOTUKU W3JIOKEHUS YUCIIOBOW JIMHUM, KOTJa IpaBuia ACHUCTBUU C
JNECATUYHBIMU JPpOOSIMH  MOKHO OOOCHOBaTh Y»K€ H3BECTHBIMU aJTOPUTMaMU
BBITIOJTHEHUS JIEUCTBUN C OOBIKHOBEHHBIMU JAPOOSIMU. 3HAKOMCTBO C JE€CATUYHBIMU
IpOOSIMU PACHITUPUT BO3MOKHOCTH JJIsl TOHUMAaHUS OO0yYarolUMUCS MPUKIAJTHOTO
IIPUMEHEHUSI HOBOM 3allMCH MIPU U3YYEHUU APYTUX MNPEIAMETOB U IPHU MPAKTUYECKOM
ucrnonb3oBanuu. K 6 kimaccy oTHec€H BTOpOM dTanl B HM3y4YeHHHM ApoOeil, Te
IIPOMCXOJIUT COBEPIICHCTBOBAHNE HABBIKOB CPABHEHUSI U MpeoOpa3oBaHuUsi ApooOeid,
OCBOCHME  HOBBIX  BBIYUCIHWTEIBHBIX  AJITOPUTMOB, OTTAYMBAHUE  TEXHUKHU
BBIYHCIICHU, B TOM YHCJIC 3HAYCHHUI BBIPAKEHUM, COJEPKAIUX U OOBIKHOBEHHBIC, U



JeCSITUYHBIE JIpOOHM, YCTAHOBJIEHHE CBS3€H MEXIYy HHUMH, pacCMOTPEHHUE MPUEMOB
pelieHus 3a7a4d Ha Jpoou. B Hauvane 6 kiiacca MpOMCXOIUT 3HAKOMCTBO C MOHSATHEM
IIPOLICHTA.

OcoOeHHOCTHIO U3YyUEHUS MONOKHUTEIBHBIX U OTPULIATEIBHBIX YHCET SBISCTCS
TO, YTO OHH TaK)XE€ MOTYT pacCMAaTPUBATHCS B HECKOJIBKO 3TanmoB. B 6 kiacce B
Hayaje n3ydeHUs Tembl «lloJI0KUTENpHBIE U OTPULIATENBHBIE YUCIIA» BBIAEISACTCA
noarema «Llenmple yucna», B paMKax KOTOPOM 3HAaKOMCTBO C OTPULATEIbHBIMU
YUCIaMH M JIEUCTBUSIMH C TIOJOKUTEIBHBIMU M  OTPHUIATEIbHBIMU YHUCIAMHU
IIPOMCXOJUT HAa OCHOBE COJEPKATEIBHOrO MOAX0Ja. JTO MO3BOJISIET HA JOCTYITHOM
YPOBHE TO3HAKOMUTH YYaIIUXCSl NPAKTHUYECKH CO BCEMH OCHOBHBIMHU MOHSATHUSIMHU
TEMbl, B TOM 4YHCJ€ M C IpaBWIaM{ 3HAKOB IPHU BBIIOJHEHUU apuU(PMETHUECKUX
neiictBuid. M3ydeHue palMOHAIBHBIX YHCEI HA 9TOM HE 3aKOHYHUTCSA, a Oyaer
IPOJOKEHO B Kypce anredpbl 7 Kilacca, YTO CTaHET CIEAYIOLIUM IMPOXOJ0M BCEX
OPUHLUIUATBHBIX BOMPOCOB, TEM CaMbIM pas3JelieHue TPYAHOCTEH obserdaer
BOCTIpUSTUE MaTepHalia, a paclpeaelieHHe BO BPEMEHHU CIOCOOCTBYET MPOYHOCTU
npHOOpETaEMBbIX HABBIKOB.

[Ipn 0OyyeHMHM pElIeHHIO TEKCTOBBIX 3aJlady B 5—6 Kjaccax HCHOJb3YHOTCS
apumeTnyeckue NpuémMsl perieHus. TeKCToBbIe 3a/1auu, pelaeMble Ipu 0TpaboTKe
BBIYMCIIUTENBHBIX HABBIKOB B 5—6 Kjaccax, pacCMaTPUBAIOTCA 3aJa4yM CIEAYHOLIUX
BUJIOB: 3aJlayd Ha JBWXKEHWE, HA YacTH, Ha TIOKYNKH, Ha paboTy u
IIPOU3BOJIUTENLHOCTh, HAa MPOLEHTHI, HA OTHOIIEHUS W mponopuuu. Kpome Toro,
oOyuJaroluecs: 3HaKOMSTCS ¢ MpUEMaMM pelIeHUs 3aJad MepedopoM BO3MOKHBIX
BApUAHTOB, ydarcs paboTaTh ¢ WH(POPMAIMEH, Mpe/CTaBIeHHON B dopme TabiauIl
WU AUarpaMm.

B ®enepanpHoii paboueit mporpaMme MPEIyCMOTPEHO (OPMHUPOBAHUE
IPONEAEBTUUECKUX aNreOpanuecKux MpeacTaBlIeHni. bykBa Kak CHMBOJ HEKOTOPOTO
yuciaa B 3aBUCUMOCTH OT MAaTEMAaTHYECKOTO KOHTEKCTAa BBOJMTCS IOCTENEHHO.
bykBeHHass CMMBOJIMKA IIUPOKO HCIOIB3YETCS MPEXKIE BCEro s 3alucu OOUIuX
YTBEPXKICHUA M TNpeUIokeHuH, ¢(opMyJsl, B YacCTHOCTH [UJIi  BBIYMCIICHUS
F€OMETPUYECKHUX BEJINUMH, B KAYECTBE «3aMECTUTEIISD YUCIIA.

B kypce «Marematukn» 5—6 KjlacCOB IpPEACTaBIEHA HATJsAIHAs T€OMETpPHUS,
HampaBJIieHHass Ha  pa3BUTUE OOpPA3HOrO  MBIIUICHUS, MPOCTPAHCTBEHHOIO
BOOOpaKeHMs, H300pa3UTENbHBIX yMEHUH. OTO BaXHBIM JTam B M3YyYECHUU
r€OMETPUHN, KOTOPBIA OCYIIECTBIISIETCS HA HAIJISAHO-NIPAKTHUYECKOM YPOBHE,
OMUpaeTcsi Ha HarisgHo-o0pa3Hoe MbIIUIeHHe oOyvatonuxcsa. boinbmias poiib
OTBOAMUTCS IPAKTUYECKOM IEATEIBHOCTH, OIIBITY, SKCIIEPUMEHTY, MOJEIUPOBAHUIO.
OOyuaromuecss 3HaKOMSTCSI C T€OMETPUYECKUMH (UIypaMyd Ha IUIOCKOCTH U B
IOPOCTPAHCTBE, ¢ MX MPOCTEUHIMMH KOH(QUTYpalUsIMH, ydaTcsi M300pa)kaThb UX Ha
HEJIMHOBAHHOW M KJIeT4aToW OyMmare, pacCMaTpUBAIOT UX MPOCTEHIIe cBOWcTBa. B
Ipolecce U3yUYeHHUs] HArJIsIIHOM TeOMETpUHU 3HaHUs, TOJyYeHHbIe 00y4aroIUMUCS B
HaYyaJIbHOM IIKOJIE, CACTEMATU3UPYIOTCS U PACILIAPSIOTCS.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe



CornacHo yueOHOMYy IJIaHy B 5—0 Kjaccax H3ydaeTcsi MHTETPUPOBAHHBIN
npenmer «MaTemaTuka», KOTOPBIM BKIIIOYAET apu(PMETHYSCKUNA MaTepuan u
HATJSAHYI0O TEOMETPHIO, a TaKXkKe MPONENEeBTUYECKUE CBEACHHUS W3 alreOpsl,
AJIEMEHTHI JJOTUKH U Hayaja OMUCAaTEIbHON CTATHCTHUKM.

VY4eOHbIl MIIaH HA U3yYEHHE MAaTEMaTUKHU B 5—6 Kjaccax OTBOJUT HE MEHee 5
y4eOHBIX YacOB B HEJAEIIO B TEUEHUE KAXKIOTo roga oOydeHus, Bcero He meree 340
y4eOHBIX YacOB.

COJIEP’)KAHUE YUEBHOI'O KYPCA «MATEMATHKA» (ITO TOJIAM
OBYYEHMS)

S KUIIACC

HarypaJjbHble 4nciia ¥ HYJIb

Harypanbnoe uwncno. Psa nHarypanbubix uucen. Yucno 0. M3oOpaxenue
HaTypaJIbHBIX YHCEJ TOUKaMU Ha KOOPJIMHATHOU (YUCIIOBOM) MPSIMOIA.

[lozunMonHass cucremMa cyucieHus. *Pumckas Hymepalusi Kak MOpuUMep
HEMO3HIHOHHON CHCTEMBI CUMCICHU* . JleCsSTHYHAS CHCTEMA CUUCIICHSI.

CpaBHEHUE HATypalbHBIX YHUCEJ, CPABHEHHWE HATYPAJbHBIX YHCENl C HYJEM.
Croco6sl cpaBHeHUs. OKpyTIIeHHE HATyPATbHBIX YUCEN.

CnoxeHre HaTypaJbHBIX YHCEN; CBOMCTBO HYJIA MpPHU CIOXEHUH. Briunranue
KaK JeHcTBHE, OOpaTHOE CIIOKEHUIO. YMHOXEHHE HATypaJIbHBIX YHCEIN; CBOMCTBA
HYJI1 U €IUHULBI IpU YMHOXKEHHUH. [leneHne kak nercTBre, 00OpaTHOE YMHOKEHUIO.
KommionenTsl  geiicTBui, CBsi3b  Mexay Humu. [IpoBepka  pesynbTara
apudmernyeckoro neWctBus. llepemecTuTenbHOE U COUYeTaTEIbHOE CBOMCTBA
(3aKOHBI) CJIOKEHHUSI U YMHOXEHUS, *pacrnpelefuTebHOe CBOHMCTBO (3aKOH)
YMHOXEHUST ™.

Hcnonb3oBanue OykB 11l 0003HAYEHUS HEM3BECTHOTO KOMIIOHEHTA W 3aliCcH
CBOMCTB apu(pMETHUECKUX JTCHCTBUM.

*Jlenutenun W KpaTHbIE 4YMCIA™, pa3jiokKeHWe Ha MHoxuTenu. IIpocteie u
coctaBHble ynciua. *IIpusHaku nenumoctu Ha 2, 5, 10, 3, 9%*. Jlenenue ¢ ocTaTKOM.

Crenenp ¢ HaTypaJbHBIM [OKa3zaTelieM. 3allCh YHCJIa B BHUAE CYMMBI
pa3psHBIX ClIaraeMbiX.

YucnoBoe BbIpakeHUE. DBplunciieHHE 3HAYEHMM YHMCIOBBIX BBIPAKECHUM;
NOpPSIIOK  BBIMIOJHEHUsI  jAeiicTBuil.  Mcmonp3oBaHWe  MPU  BBIYMCICHUSIX
NEPEMECTUTENIBHOTO U COYETATEILHOI'O CBOMCTB (3aKOHOB) CIIOXKEHHUS U YMHOXKEHHUSI,
*pacrnpeaenuTeabHOr0 CBOMCTBA YMHOKEHUA ™.

Apodu

[IpeacraBnenne o Apobu Kak croco0e 3amuch YacTH  BEJIMYMHBI.
OObikHOBEHHBIE ApoOu. [IpaBuibHBIE U HenpaBWiIbHbIE NpoOu. CMmernaHHas IpoOb;
IpEe/CTaBlIeHHe CMENIaHHOW NpoOW B BUJE HEMPABHIBHOW APOOW U BBIJCIICHUE
IIEJIOM YacTW Yucia U3 HempaBWIbHOU npobu. M3o0paxeHue apoOeit ToukamMu Ha
qucia0Bo# npsimoit. OCHOBHOE CBOKMCTBO apoou. *CokparmieHue napooeit. [IpuBenenue

! 351ech u manee * *0603HAUCHBI TEMBI, H3y4EHHE KOTOPBIX TIPOBOMTCS B O3HAKOMHUTENBHOM Tmame. Ilexaror
CaMOCTOSTEIIBHO ONpeeNsIeT 00beM H3ydaeMoro MaTepuaia.



IpoOu K HOBOMY 3HameHaTeno*. CpaBHEHUE APOOECH.

CrnoxxeHrne W BbIYUTAHUE JIpoOel. YMHOXKEHUE U JeieHne ApoOeii; B3auMHO-
obpatHbie apodu. *HaxokaeHne 9acT 1eJI0T0 U IEJI0T0 0 €ro YacTu™.

Hecatuunas 3anuch napoOeit. IlpencraBienune necATHYHOW OpoOM B BHIE
0OBIKHOBEHHOU. M300pakeHne AecATUUHBIX JIpoOel TOUKaMU Ha YUCIOBOW MPSIMOIA.
CpaBHeHHE JECATUYHBIX APOOEil.

Apudmernueckre JEUCTBUA C JIECATHUYHBIMU JIpoOsMu. *OxpyrieHue
JECATUYHBIX ApoOei™.

Pemenue TekCcTOBBIX 32/1a4

Pemenne TekcTOBBIX 3adady  apuMETUYECKHM crmocoboM. *Pemienue
JOrMYecKuX 3anad. PemieHue 3amau nepeOOpoM BCEX BO3MOXKHBIX BapHaHTOB™,
Hcnonp30BaHue Npy pelieHUH 3a1a4 TaOIuIl U CXEM.

Pemenue 3amay, coaepKalux 3aBUCUMOCTH, CBSI3BIBAIOIIME BEJIMYUHBIL:
CKOPOCTb, BPEMsI, PACCTOSIHUE; LIEHA, KOJIMYECTBO, CTOUMOCTh. EMHUIIBI N3MepeHus:
Macchl, 00bEMa, IEHbI; PACCTOSHUS, BPEMEHU, CKOPOCTU. CBSA3b MEXAY €AMHULIAMU
U3MEPEHUS KaXK10M BEJIUYHHBI.

Pemenne oCHOBHBIX 3a7]a4 Ha JpoOHu.

[IpencraBiieHne JaHHBIX B BUE TaOIHII, CTOIOYATHIX AUATPAMM.

Harnsanas reomerpus

Harnsinaele mnpencraBieHuss o (Qurypax Ha IUIOCKOCTH: TOYKa, MpsMas,
OTPE30K, JIyY, yroJjl, JJOMaHasi, MHOIOYTOJIbHUK, OKPY>KHOCTb, Kpyr. Yroi. [Ipsmoi,
OCTPBIM, TYNIOM U Pa3BEPHYTHIC YIJIbL.

JlnuHa oTpe3ka, METPUUYECKHUE €AUHULIBI JUIMHBL. [[IMHA JIOMaHOM, IepUMETP
MHOTOYTOJIbHUKA. I3MepeHne U MOCTPOEHUE YTII0B C IOMOLIBIO TPAHCIIOPTHUPA.

Harnsigaele mnpeactaBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJBHUK;
IpsIMOYTOJIBHUK, KBaJIpaT; TPEYTOJIbHUK, *0 paBEHCTBE QPUIyp™.

N3o0paxenue ¢uryp, B ToM uuciie Ha kietdator Oymare. *Iloctpoenue
KOH(UTypaluii U3 4YacTed NpsiMOMl, OKPY>KHOCTH Ha HEJIMHOBAHHOW W KIIETYATOU
Oymare™. Vcnonap30BaHre CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaJpaTa.

[lnomanes mNpsSMOYTrodbHUKA M MHOTOYTOJIBHUKOB, COCTaBJIEHHBIX W3
OpsIMOYTOJIbBHUKOB, B TOM 4ucie (uryp, M300paKEHHbIX Ha KieTdyaTtoil Oymare.
EnuHuibl n3mepenus miomaim.

*Harnsiqapie peIcTaBlIeHUs O MPOCTPAHCTBEHHBIX (PUTYpaX: MPSIMOYTOJIbHBIN
napajuiesienunes, KyO, MHOT'OTPaHHUKH. N3o06paxenne MPOCTEUIINX
MHOTOIpaHHHUKOB. Pa3BépTkn kyOa wu mapamwienenunena. CozmaHue Mopenen
MHOTOTPaHHUKOB (M3 OyMaru, MpOBOJIOKH, IJIACTUJIMHA | TIp. ).

*O0béM MPSAMOYTONIBHOTO Mapajuienenumnena, kyoa. EguHuie wu3mepeHus
o0BEMa™.

6 KIIACC

HartypaiabHblie yucia

Apudmernueckre NIEUCTBHSI C MHOTO3HAYHBIMUA HATypaJbHBIMU YHCIIAMHU.
UucrioBbie BBIpaKEHUS, TOPSIO0K IEUCTBUH, HCTIOIB30BaHNe CKOOOK. Mcnonp30Banme
IIPU BBIYMCIICHUSIX IEPEMECTUTEIIBHOTO W COYETATEIBbHOIO CBOMCTB CIIOKECHUS W



YMHOXEHHUS,  *pacnpeiciIUTeIbHOrO  CBOMCTBA  YMHOXEHHUS.*  OKpyrieHue
HATypaJIbHBIX YUCET.

Jlenutenu w KpaTHbIC YKCia; *HAMOOIBIINI OOITUI JAETUTEIh U HAUMEHBIIEEe
oO1iiee kpaTHOe. J{eTMMOCTh CYMMBI U POU3BECHUS ™. [{eneHre ¢ 0cTaTKoM.

Jpodu

OObIKHOBEHHas1 ApoOb, OCHOBHOE CBOMCTBO JApOOH, COKpalleHue ApooOeit.
CpaBHeHue U ynopsjoduBaHue JIpodOeil. Perenue 3amauy Ha HaXOXKJIEHUE YaCTU OT
LEeJIOro M 1eJaoro mo ero 4vactu. JIpoOHoe 4YHCIO Kak pe3ysibTaT JeJICHHUS.
[IpeacraBnenue necATUYHOM ApoOU B BUAE OOBIKHOBEHHOW APOOM U BO3MOMKHOCTD
Npe/ICTaBlIeHUs OOBIKHOBEHHOU JpoOH B BUJE JAeCATUYHOU. JlecsTuuHbie IpoOU U
MeTpHuueckasi cucreMa mMep. ApudMeTHuecKue ACHCTBUS U YMCIIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMU U JACCATUYHBIMU JPOOSMHU.

OtHomienue. JleneHue B AaHHOM OTHOIIEHWH. *Macmra®*, mpomopius.
[IprmeHeHue nponopunii Ipy PEUIEHUH 3a]1a4.

[Tonsarue npouenTa. Beruucienue nporeHTa OT BEIUYUHBI U BEJIUYUHBI TIO €&
OpOLIEHTY. BhIpaxkeHne NPOLEHTOB AECATUYHBIMU JpoOsmu. PemieHue 3agady Ha
npoLeHTHI. BripakeHre OTHOIICHHS BEIMYUH B MPOIEHTAX.

IHonoxuTenbHbIE U OTPULIATEIbHBIE YHCIA

[lonmoxxutenbHpie M OTpulareibHble uucha. Llenbie yncna. *Mopynb 4yucina,
reoMeTpuuecKas HHTeprpeTanuss Moayss uucina*. M3o0paxeHue uucen Ha
KOOPAMHATHOM npsiMoi. *YuncoBbie TPOMEXKYTKH™.

CpaBHeHue umcen. ApupMETHYECKHE JEUCTBUS C TOJIOKHUTEIbHBIMUA U
OTpULIATEILHBIMU YUCIIaAMHU.

[IpsimoyroJsibHasi cuctemMa KOOpPAMHAT Ha IUIOCKOCTH. KOoOpJIMHATBHI TOYKH Ha
TIocKocTH, abcmucca u opauHarta. [loctpoeHune Todek M GUryp Ha KOOPAMHATHOU
IUIOCKOCTH.

BykBeHHbIe BbIpaKeHUS

[Ipumenenue OyKB JjIsl 3alTMCU MATEMATHUUYECKUX BBIPAXKEHUM U MPEJJI0KECHUIA.
CpoiictBa apudmeTHuecKux JeHUCTBUA. *ByKBEHHBIE BBIPDRXKEHHUS M YHUCIOBBIC
MOJCTAaHOBKU.* ByKBEHHbIE PaBEHCTBA, HAXO0XXJICHUE HEU3BECTHOTO KOMIIOHEHTA.
®opMyiibl; GopMyIIbI IEPUMETPA U IUIOMIAANA MPSAMOYTOIBHUKA, KBaJpaTa, *00béMa
napajuiesienumneaa u kyoa*.

Peimenue TeKCTOBBIX 32124

Pemenue TekcTOBBIX 3amad  apudMETUYECKMM crmocoOoMm. *Pemenue
JorudecKkux 3anad. Pemenue 3amau nepebopoM BceX BO3MOKHBIX BAPUAHTOB. ™

Pemiennie 3amau, colepxamux 3aBUCUMOCTH, CBSI3bIBAIONIUX BEIUYUHBI:
CKOPOCTh, BpEMsl, pPACCTOSIHUE; 1I€HA, KOJUYECTBO, CTOUMOCTh; MMPOU3BOAUTEIHHOCTD,
BpeMsi, 00bEéM paboThl. EAMHUIEI W3MepeHus: MacChl, CTOMMOCTH; PACCTOSHUSI,
BpEMEHH, CKOPOCTH. CBSI3b MEXKYy €IMHULIAMU U3MEPEHUS KaXKA0W BETUUMHBI.

Peuienue 3aiay, CBI3aHHBIX C OTHOLICHUEM, TPONOPLIMOHAIBHOCTHIO BEJIUYHH,
MPOLIEHTAMU; PEIIEHHE OCHOBHBIX 3a/1a4 Ha IPOOU U MPOLICHTHI.

*OueHka v MpUKHJIKA, OKPYTJIEHUE pe3ybTara™.

*CocraBiieHre OYKBEHHBIX BBIPAKEHUM MO YCIOBUIO 3aaun’™.

[IpencraBieHre NaHHBIX C MOMOIIbI TaOmuUI] W auarpamm. Ctosi04aThie
JTarpamMMbl: YT€HUE U MTOCTpoeHUe. UTeHHE KPYTOBBIX JUArpaMM.



Harasanas reomerpus

Harnsinaele mnpencraBneHuss o (urypax Ha IUIOCKOCTH: TOYKa, TMIpsimMasi,
OTPE30K, Jy4Y, yroJ, JIOMaHas, MHOTOYTOJIbHUK, YETBIPEXYTOJbHUK, TPEYTOJbHUK,
OKPY>KHOCTb, KPYT.

*B3anMHOE pacroioKEHUE JBYX MPSIMBIX Ha IUJIOCKOCTH, MapasulesibHbIe
npsiMble, TMEpPHEHIUKYISpHbIE TpsMble™. M3MepeHue pacCTOSHUN: MEXKIY ABYMs
TOYKaMHM, OT TOUKHU [0 NPSIMOM; JUIMHA MAapUIPyTa HA KBAJIPATHOM CETKE.

N3mepeHne W NOCTpPOEHHE YIJIOB C IOMOIIBIK TpaHcHoptupa. Bubl
TPEYTrOJIbHUKOB: OCTPOYTOJIbHBIN, IPSIMOYTOJIbHBIN, TYIIOYT'OJIbHBIN;
paBHOOEIPEHHBIH, PaBHOCTOPOHHUM. YeTbIpEXYTOBHUK, IIPUMEPBI
YETBIPEXYTOJIBHUKOB. [IpsAMOYroiapHUK, KBaJapaT: WCIOJIB30BAHUE CBOMCTB CTOPOH,
yIioB, nuaronaned. *Mzo0OpaxeHue reoMmeTpuyeckux GUTYp Ha HEIMHOBAHHOM
Oymare ¢ WCIONB30BAaHWEM IHMPKYJS, JMHEHKH, YTrOJbHUKA, TpaHCIOpTUpa™.
[TocTpoenus Ha kieTdaToit Oymare.

[lepumerp wmHOTOyrompHuka. lloHsTHe mmomanu QUTYypHl; ©IUHUIIBI
u3Mepenus miomwanu. [Ipubnmk€nHoe naMepenre mwiomaan Gpuryp, B TOM 4UCie Ha
KkBajgpaTHON ceTke.* IlpuOnmxEHHOE H3MEpEeHUe UIMHBbI OKPY)KHOCTH, IUIOLIaJH
Kpyra*.

*CuMMeTpus: IeHTpajbHasA, OceBas M 3epKalibHas cummerpuu. Iloctpoenue
CUMMETPHUYHBIX (Uryp™*.

*Harnsagasie IIPECTABIICHUS 0 IIPOCTPAHCTBEHHBIX burypax:
napajenenunen, KyO, npusMma, NUpaMHUAa, KOHYC, IIWIMHIAP, map U cdepa.
N3o0pakenne mpocTpaHCcTBeHHBIX (Guryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB,
murHApa U KoHyca. Cozmanue Mojienedl MpOoCTpaHCTBEHHBIX ¢Guryp (u3 Oymarw,
IPOBOJIOKH, MJIACTUIIMHA U JIp.).

[Tonsitue oOwnEMa; emuHUIEI W3MepeHUs: o0bEMa. OO0BEM MPSIMOYTOIHHOTO
napajienenuneaa, Kyoa*.

IIJIAHWUPYEMBIE TTPEJMETHBIE PE3VJIbTATBI OCBOEHM A ITPOI'PAMMEBI
YUYEBHOI'O KYPCA «MATEMATHKAY.

OcBoenne yueOHOTO Kypca «MaremaTuka» B 5—6 Kjaccax OCHOBHOM IITKOJIBI
JOJDKHO 00ecTeunBaTh TOCTIDKCHHE CIEAYIOIMMX MPEIMETHBIX 00pa3oBaTelbHBIX
pe3yIbTaTOB:

S KUIIACC

Yuciaa 1 BBIYHCTIEHUS

OpueHTUpOBaThCS B TOHATUSAX U ONEpUPOBATh Ha 0a30BOM YpOBHE
TEpPMUHAMU, CBSI3aHHBIMM C HATypaJIbHBIMU 4YHUCJIaMH, OOBIKHOBEHHBIMH U
JNECATUYHBIMU JIPOOSMHU.

CpaBHHMBaTh M yHOPSJAOYMBATHL HATYpAJIbHBIE YHMCJIA, CpaBHUBATh B
MPOCTEHIINX CITy4assx OOBIKHOBEHHBIE IPOOH, 1eCATUIHBIC APOOH.

CooTHOCUT,  TOYKY Ha  KOOPAMHATHOW  (YMCIOBOM)  mpsMOM ¢
COOTBETCTBYIOIIIMM €H YHCIOM W H300pa)kaTh HATypaJbHbIC YMCIIa TOYKAMH Ha
KOOPAMHATHOH (YUCIIOBOM) MIPSIMOM.



BeimonusaTe  apudmeTHdyeckue JEHCTBUA C HATYPAIbHBIMU YHUCIAMH, C
OOBIKHOBEHHBIMU JPOOSMHU B MIPOCTEUININUX CITyUasX.

BrITIOTHATE MPOBEPKY, IPUKUIKY Pe3yJIbTaTa BEIYHCICHU.

OKpyTIATh HATypaJTbHBIE YHACTIA.

PemieHne TekCTOBBIX 33124

Pemare TekcTOBBIE 3amaun apuPMETHUECKUM CIIOCOOOM U C TOMOIIBIO
OpPraHM30BAaHHOTO KOHEYHOTO Tiepedopa BCeX BO3MOXKHBIX BapHaHTOB (Tpu
HEO0OXOIUMOCTH C HAIIPABJISIIOUIEH TOMOIUIBIO).

Pemate 3amaum, coxepkaliue 3aBUCHUMOCTH, CBS3bIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BpEMs, PACCTOSIHHE; IIeHa, KOJIMYECTBO, CTOMMOCTH (TIPU HEOOXOIUMOCTH C
UCIOJIb30BAaHUEM CITPABOYHON MH(MOPMAITUN).

Hcrnonb30BaTh KpaTKUE 3alUCH, CXEMBI, TAOIUIBI, 0003HAYEHUS MPU PEUICHUU
3ajad.

[Tonp30BaThcst OCHOBHBIMU €MHUILIAMU U3MEPEHHS: LIEHBI, MAaCChl; PACCTOSHUS,
BPEMEHH, CKOPOCTH; BBIpAXKATh OJHHM EIUHUIIBI BEJIMYMUHBI dYepe3 npyrue (mpu
HEOOXOJJMMOCTHU € OMOPOM HA CIPABOYHYIO HH(OPMALIHIO).

N3Bnekats uH(OpMaIMIO, MPEJICTAaBICHHYIO B Tabiuile, Ha CTOJOYATOM
auarpaMme, MHTEPIPETUPOBATH IMPEACTaBICHHBIC TaHHBIC, WCIOJIB30BaTh JaHHBIC
IpU peUIeHUN 3a]1a4.

HarasaHnas reomerpus

[Tonb30BaThCS T€OMETPUUYECKUMH TMOHATUSAMH: TOYKA, IpsiMasi, OTPE3OK, Jyd,
yT0J1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoauTh npuUMeEpsl OOBEKTOB OKPYKAIOIIETO MHUpa, HUMELUX (opmy
U3y4YEeHHBIX TEOMETPUUECKUX PUTYD.

Hcnonp30BaTh TEPMHUHOJIOTHIO, TPU HEOOXOJUMOCTH IO BU3YaJIbHOH OIOpE,
CBSI3aHHYIO C yTJlaMH: BEpIIMHA, CTOPOHA; C MHOTOYTOJbHUKAMHU: YTOJ, BEpIIHHA,
CTOpPOHA, IMAarOHAJIb; C OKPY’KHOCTBIO: pauyC, TUaMETP, LIEHTP.

N300paxath W3y4eHHbIE TeOMETpHUYecKne (UTyphl Ha HEIMHOBAHHON U
KJIeTYaToOl Oymare ¢ MOMOILBIO LIUPKYJIS U JIMHEHKHU (TI0CIIe COBMECTHOTO aHAJIN3a).

Haxoauth UIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHEM C IOMOIIBIO
JUHENKHU, CTPOUTH OTPE3KU 3aJaHHOW [UJIMHBI, CTPOUTH OKPY>KHOCTh 33JaHHOTO
paauyca.

Hcnonb30BaTh CBOWMCTBA CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBaJpaTa ISl UX
MOCTPOECHUS, BEIYUCIICHHUS TIJIOMIAN U TIEPUMETPA.

Beraucnsate mepumeTp ©W IUIONIAAb KBajapaTa, NPsIMOYTOJIbHUKA, QUTYP,
COCTaBJICHHBIX U3 MPSMOYTOJbHUKOB, B TOM u4ucie GUryp, u300pak€HHBIX Ha
KJIeTYaTol Oymare.

[Tonb30BaThCS OCHOBHBIMM METPUYECKUMHU E€AMHUIIAMU W3MEpPEHUs JUIMHBI,
TUTONIAM; BBIpAXkKaTh OJHU €IMHUIIBI BEJIMUMHBI Yyepe3 Apyrue (Ipu HeOOXOAMMOCTH
C OIMOPOIl Ha CIIPABOYHYIO UH(POPMALIHIO).

Pacno3naBath  mapasienenunen, KyO, HCIOJIB30BaTh  TEPMHUHOJIOTHIO:
BEpILIMHA, peOpOo rpaHb, U3MEPEHUS; HAXOAUTh U3MEPEHUS Mapaienenumnena, Kyoa.

Boerunciate 00b€M Ky0Oa, napaienenunena Mo 3aJaHHbIM H3MEpPEHUsM (C
OTOPON Ha AJITOPUTM YYEOHBIX NIEHCTBHUI), MOJIB30BATHCSA €IWHUIIAMU H3MEPEHUs
o0BEMa.



Pemiath HecnokHbIE 3aJa4dM Ha HM3MEpPEHHE TE€OMETPUYECKUX BEIWYUH B
MPAKTUIECKUX CUTYausiX (IPU HEOOXOUMOCTH C BU3yaIbHOM OMIOPOHA).

6 KJIACC

Yucaa v BIYMCICHUA

OpueHTUpOBaTECA B TMOHATHSIX U ONEpPUPOBaTh Ha 0a30BOM YpOBHE
TEPMUHAMU, CBA3aHHBIMH C PA3JUYHBIMH BHJAMH YUCEI M CIIOCOOAMHM HMX 3alMCH,
NEePEXOAUTH (€CIU ATO BO3MOKHO) OT OJIHOM (hOpMBI 3aIHCH YUCia K APYTOM.

CpaBHUBaTh M yHNOPSIOYMBATH II€JIbIE YMCIIA, OOBIKHOBEHHBIE U JIECATUYHBIC
Ipo0u, CpaBHUBATH YKCIIa OJTHOTO U Pa3HbIX 3HAKOB.

BoinonssaTs apudgmeTnyeckue 1eHCTBUS C HATYypajJbHBIMU U LEIbIMU YMCIIaMU,
OOBIKHOBEHHBIMU U JECATUYHBIMU JIPOOSIMHU, MOTOKUTEIBHBIMU U OTPUIIATEIbHBIMU
YHUCJIaAMHU.

BbIuncnsaTh 3Ha4€HUS! YUCTIOBBIX BBIPAXKEHUM, BBINOJIHATh TPUKHUIKY U OLIEHKY
pe3ysibTaTa BBIYMCICHUN; BBIIOJIHATh MpeoOpa3oBaHUsl UYMCIOBBIX BBIPAKEHUH Ha
OCHOBE CBOWCTB apu(PMETHUECKUX JIEHCTBUM.

CoOTHOCHUTh TOYKY Ha KOOPAMHATHOW MPSAMONW C COOTBETCTBYIOLLIUM  €il
YUCJIOM U M300pa)kaTh YMCIIAa TOYKAMH Ha KOOPJAMHATHOMN NPSIMOM, HAXOAUTHh MOJYJIb
qHCIIa.

COOTHOCHTh TOYKHM B MPSMOYTOJIBHOW CHCTEME KOOPAHMHAT ¢ KOOPAMHATAMM
3TOU TOYKH.

OKpyrisTh 1ieNble 4Yuclia U JAecsTUYHbIe Jpobu (mo oOpasily), HaXxoJIuTb
IpUOTTMKEHUS YHCEIL.

YuciioBble 1 0yKBEHHbIE BHIPAKCHUS

OpueHTHpOBaTbCSI B TMOHATHSX M ONEPUPOBATh Ha 0a30BOM YpOBHE
TEPMUHAMU, CBSI3aHHBIMU C 3alMChIO0 CTENEHM YMCIIA, HAXOAMTHh KBaJApaT U KyO
Yyucia, BBIYUCIATh 3HAYEHUS TPOCTEUIINX YHUCIOBBIX BBIPAKEHUH, COAEPIKAIINUX
CTEIICHH.

[Tonb3oBaThCs MpPHU3HAKAMHU JIETUMOCTH (IIPU HEOOXOJUMOCTH C OMOpPOH Ha
ITOPUTM TPABUJIIA), PACKIIAILIBATH HATYpaJIbHbIC YKCIIA HA MPOCTHIE MHOXKHUTEIH.

*Tlonb30BaThCs MACITAOOM™, COCTABIIATH MPONOPIIMH U OTHOLICHHUS.

Hcnonp3oBaTh OyKBBI JUis 0003HAUYEHUS YKCET MPU 3allUCH MaTeMaTHYECKHX
BBIPDAKEHUW, HAXOAUTh 3HAUYCHUS OyKBEHHBIX  BBIPAKEHUH, OCYILECTBIAA
HEO0OXO0IMMbIE MOJCTAHOBKM M MpeoOpa3oBaHus (C OMOPOM HAa aNrOpuTM y4eOHBIX
JENUCTBUIN).

HaxoauTe HEn3BECTHBIM KOMIIOHEHT PABEHCTBA.

Pemenue TekCcTOBBIX 32/1a4

PemaTe MHOTrOmaroBble TEKCTOBBIE 3aJaud apU(PMETUYECKUM CIIOCOOOM C
OIIOPOM Ha BONIPOCHBIH IJIAH.

Pemars npocTeimme 3a/1a4H, CBSI3aHHBIEC c OTHOILICHHEM,
IPONOPLMOHAIIBHOCTRIO BEIMYHH, IMPOLEHTAMHU; PEIIaTh TPU OCHOBHBIE 33Ja4M Ha
JpOoOH ¥ TPOIICHTHI.

Pemarte 3amaum, colepkalipe 3aBUCUMOCTH, CBS3BIBAIOIINE BEIUYHHBIL:
CKOPOCTb, BpeMs, paccrosiHue, LICHA, KOJINYECTBO, CTOMMOCTb;



MPOU3BOJAUTEILHOCTh, BpeMs, 00bEMa paldOThl, HCMOIB3Yys apuMETHUECKUE
NEUCTBUs, OLEHKY, MPHUKHUAKY; T[OJIb30BaTbCs  €IUHULIAMH  HU3MEPEHUS
COOTBETCTBYIOIIMX BEJIIMYMH.

CocraBisiTh OyKBEHHBIE BHIPAXKEHUS MO YCIOBHIO 3aJa4M IIOCJIE COBMECTHOTO
aHanu3a.

W3BnekaTe uHGMOpMAIUIO, MPEACTABICHHYIO B TaOiIUIaX, Ha JMUHEHHOM,
CTOJIOYATONM WM KpPYyroBOM JuarpaMMax, HWHTEPIPETUPOBATh IIPEJACTaBICHHBIE
JAHHBIC; UCIIOJIb30BAThH JAHHbBIC MPU PEIICHUH 3a]1a4.

[IpencraBnarh WHGOPMAIHMIO C TIOMOIIBIO TAOJUII, JIMHEHHON U CTOJIOUYATOMN
qUarpamm.

Harasanas reomerpus

[IpuBoauTh mpUMEpPHI OOBEKTOB OKPYXKAIOIIETO MHUPA, HUMEIONNX (QopMy
U3YYCHHBIX TE€OMETPUUYECKHX IUIOCKUX W TMPOCTPAHCTBEHHBIX (DUTYp, TpUMEpPHI
PaBHBIX U CHMMETPUYHBIX (DUTYD.

N300paxath ¢ MOMOUIBIO IUPKYJIS, TUHEHKH, TPAHCIOPTHPA HA HETMHOBAaHHOU
W KJeT4arol Oymare U3y4YeHHbIE IUIOCKHE TeoMeTpudeckue (GUrypsl u
KOH(UTypallui, CHMMETPUYHBIE (DUTYPBI.

NmeTs mnpencraBieHHE O TEOMETPUYECKUX TMOHSITHUSAX: PaBEHCTBO (QUTYP,
CUMMETPHS, OCb CAMMETPHUH, LIEHTP CUMMETPHHU.

HaxoauTe BEIMYMHBI YIVIOB U3MEPEHUEM C TIOMOIIBIO TPAHCIIOPTUPA, CTPOUTH
YIJIbl 33JJaHHOM BEJIMYMHBI, MOJI30BATHCS MPU PEIICHUU 3a4ad IpagyCHOM Mepoit
YIJIOB; PACIiO3HABaTh HA YEPTEXKAX OCTPBIU, IPAMOU, pa3BEPHYTHIN U TYIIOH YIJIBL.

Beluncnatre AMHY JIOMaHOM, MNEPUMETP MHOTOYTOJbHHKA, IOJIb30BATHCS
€MHULIAMU U3MEPEHUS JUIMHBI, BRIPAXKATH OJIHU €IMHUIBI U3MEPEHUS JUIMHBI Yyepes
Ipyrue.

Haxonuts, ncnoinb3ys 4epTEXKHBIE HHCTPYMEHTBI, PACCTOSIHUA: MEXAY ABYMS
TOYKAMU, OT TOYKH JI0 MPSIMOM, JJIMHY IyTH Ha KBAJPATHOU CETKE.

Beruucnare  miomanas  GuUryp, COCTaBJICHHBIX W3 MIPSIMOYTOJBHUKOB,
UCII0JIb30BaTh pa30MeHNEe Ha MPSIMOYTOJIbHUKH, Ha paBHbIE (PUTYPHI, TOCTpPAUBAHUE
10 TPSIMOYTOJIBHUKA; TMOJIb30BATHCS OCHOBHBIMHM €IWMHHUIIAMU HU3MEPEHUS IUIONIA]IN;
BBIPA)KaTh OJIHA €AMHUIBI U3MEPEHUS TUIOIAIU Yyepe3 Apyrue (Ipu HeoOXOAUMOCTU
C OTIOPOI Ha CIIPABOYHYIO HH(POPMAILIUIO).

Pacrio3naBaTh Ha MOAENAX M H300paXEHUSX MUPaMUIY, KOHYC, IWIHHJIP,
UCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEPIIIMHA, PeOpO, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakath Ha KJIeTYaTOW Oymare MpsMOyTOIbHBIN Mapauieenumnes.

Boruncnare 00b€M MPSMOYTOJIBHOTO Tapajuiesnenunena, Kyda, mojib30BaThCs
OCHOBHBIMHU €JIMHUIIAMHU U3MEPEHUsI 00BbEMA; BbIpakaTh OJIHU €AUHUIIBI U3MEPEHUS
00BéMa yepes apyrue (C ormopoi Ha CIIPAaBOYHYIO HH(POPMAIIHIO).

Pemate HecCnOXHBIE 3a7a4M HAa HAXO0XKJACHUE T€OMETPUYECKUX BEJIUYUH B
MPAKTUIECKUX CUTYausiX (IPU HEOOXOUMOCTH C BU3yaIbHOU OMIOPOHA).

PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA». 7-9
KJIACCBbI
Hean u3yuyeHus y4e0HOro Kypca



Anrebpa sBIAETCS OJHUM W3 OIMOPHBIX KYpPCOB OCHOBHOW INKOJBI: OHA
oOecrieunBaeT W3y4Y€HHWE IPYTUX JUCLUIUINH, KaK €CTEeCTBEHHOHAYYHOTO, TaK W
TYMAaHUTAPHOTO ITUKIIOB, €€ OCBOGHHUE HEOOXOAMMO ISl MPOAOKEHHUST 00pa30BaHMUS
U B IOBCEJIHEBHOW XW3HU. Pa3zButHe y 0OydaromMXcs HAay4HbIX MPEICTABICHUH O
MPOUCXOKIECHUU
U CYIIHOCTH ajire0pandeckux aOCTpakiui, crocobe OTpaxkeHUs MaTeMaTUYeCKOM
HAyKOW SIBJIGHUM M TPOIECCOB B MPHUPOJAEC U OOIIECTBE, POJIM MaTEeMaTHYECKOIrO
MOJICIMPOBAHUSI B HAYYHOM TO3HAHUHU M B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAyYHOT'O MHUPOBO33PEHUSI M KAYECTB MBIIUICHUS, HEOOXOIUMBIX JUIsl aJanTaldyd B
COBpeMEHHOM IH(poBOM ob1iecTBe. M3yueHune aireOpbl €CTECTBEHHBIM 00pa3oM
o0OecrieunBaeT  pa3BUTUE  yMEHUS  HAOMOAaTh,  CpaBHHBaTh,  HAXOJUTh
3aKOHOMEPHOCTH, Tpebyer KPUTHYHOCTH MBIIICHUS, CIIOCOOHOCTH
apryMEHTUPOBAaHHO OOOCHOBBIBATH CBOM JIEUCTBHSI U BBIBOABI, (HOPMYIHUPOBATH
yTBepkneHus. OcBoeHue Kypca anreOpbl O0eCredmBaeT pa3BUTHE JIOTHYECKOTO
MBIIUICHUS OO0Y4YaloNIUXCsl: OHU MCHOJIB3YIOT JICAYKTUBHbIE W WHIYKTUBHBIC
paccyxaeHus, o000O0IIeHHe W KOHKPETH3alMio, aOCTparupoBaHHE U AHAJIOTHIO.
OOyuenue anrebpe MpeanoyiaraeT 3HAYUTENIBHBIM O00BEM  CaMOCTOSITEIBHOMN
NESATENbHOCTH  OOy4YalOMIMXCA, T[O3TOMY CaMOCTOSATEIbHOE pEIICHHE 3ajad
€CTECTBEHHBIM 00pa3oM SBJSETCS pealu3alueil edaTelbHOCTHOTO IPUHIIUIA
o0yueHus.

B crpykrype mnporpamMmbl y4eOHOTO Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHUMAaIOT COJEpPKATEIbHO-METONYECKUEe JUHUU: «Yucma u
BBIUHCIICHUS»; «ANreOpandeckue BBIPAKCHUS»; «YPABHEHUS W HEPABEHCTBAY;
«OyHkum». Kaxkaas u3 3TUX COEPKaTEIbHO-METOIUYECKUX JTUHUNA pa3BUBACTCA Ha
OPOTSHKEHUU TPEX JIET U3YyUYEHHUS! Kypca, €CTECTBEHHBIM 00pa3oM MepervieTasch U
B3aMMOJICHCTBYS C JIPYTHMH €TO JUHUSAMU. B X07e m3ydeHus kypca oOydaronumcs
NPUXOJUTCS JIOTUYECKH PAacCyXIaTh, HUCIOJb30BATh TEOPETUKO-MHOXKXECTBEHHBIN
s3bIK. B CBSI3U € 3TUM 11€51ec000pa3HO BKIIOYUTH B MPOTPaMMy HEKOTOPHIE OCHOBBI
JIOTUKH, MIPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3jieiibl MATEMAaTHUYECKOT0 00pa30oBaHusl U
CHOCOOCTBYIOIIME  OBJIAJICHUIO  OOYYalOIIUMHUCS ~ OCHOB  YHHMBEPCAJIBHOIO
MaTEMaTUYECKOro  sA3blka. Takum  oOpa3oMm, MOXXHO  yTBEpXKIaTh, 4YTO
coJiepKaTelIbHOW U CTPYKTYpPHOM OCOOEHHOCTBIO Kypca «Airedpa» SBISETCS €ro
UHTETPUPOBAHHBIN XapaKTep.

Conepxxanue nuHUM «Yucia W BBIYUCIEHUS CIYKUT OCHOBOM  JJIs
TATBHEHUIIIET0 M3YyYEHUS MaTEeMAaTHUKH, CIIOCOOCTBYET PAa3BUTHUIO Y OOYYAIOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHHUS TOJIb30BAThCS alTOPUTMAMHU, a
TaK)X€ MPUOOPETEHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOIUMBIX JUIsl MOBCEIHEBHOM
XKU3HU. Pa3BUTHE MOHATHS O YKCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PAallMOHAIIBHBIMU U
UpPpalMOHATBHBIMH YUCIaMU, (POPMUPOBAHUEM MPEACTABICHUN O JCUCTBUTEIHLHOM
yucie. 3aBepllieHUE OCBOCHHUS YMCIOBOW JMHUUA OTHECEHO K CTaplieMy 3BEHY
o011ero oo6pa3oBaHuUsl.

CopeprkaHre IBYX alreOpandecKuX JUHUN — «ANTeOpandecKue BBIPAKCHUS
U «YpaBHEHHUSI M HEPABEHCTBAa» CHOCOOCTBYET (DOPMUPOBAHUIO Y OOYyYaIOIIUXCS
MaTeMaTH4YeCKOro anmapara, HEOOXOJUMOro JUis pelieHUs 3aJad MaTeMaTUKH,
CMEXHBIX TPEAMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/lady. B OCHOBHOU mIKOJIE



y4eOHBI MaTepHuall FpyNIUpPYyeTCs BOKPYT pPAllMOHAIBHBIX BBIpAXXEHUU. Aredpa
JNEMOHCTPUPYET 3HAYEHUE MATEMATHKH KakK SI3bIKa JUIsl IOCTPOEHUSI MaTEMaTHYECKUX
MOJIeTIel, OMMCaHUsl MPOIECCOB M SIBIICHUU peanbHOro mMupa. B 3amaum oOyueHus
anrebpe BXOIAT TakXKe JalbHEHIIee pa3BUTHE AaNTOPUTMHUYECKOTO MBIIIICHHUS,
HEO0OX0IUMOI0, B YaCTHOCTH, I OCBOEHHUS Kypca HMH(OPMATUKH, U OBJIAJICHUE
HaBbIKAaMHM JE€AYKTUBHBIX paccyxxiaeHui. IIpeoOpaszoBaHue CHUMBOJIBHBIX (OpM
BHOCUT CBOM crnenupuyecKuid BKJIaJ B Pa3BUTHE BOOOPaKEHMs, CIIOCOOHOCTEN K
MaTeMaTU4eCKOMY TBOPYECTBY.

Copepkanve (yHKIHOHATBHO-TpaUUYECKON JIMHUKM HAalleJIEHO Ha TMOJy4YeHUe
IIKOJIbHUKAMU 3HAHUN O (PYHKIUSAX KaK BaKHEHIIeW MaTeMaTHYeCKON MOJIENH s
OMUCAaHUsl U HUCCIIEOBAHMUS Pa3HO-0Opa3HBIX IMPOLIECCOB U SIBJICHUHM B NPUPOAE U
obmiectBe. M3yueHue »TOro marepuaia CIOCOOCTBYET Pa3BUTHIO Y O0yYaroUIuxcs
YMEHUS HCIIOJIb30BaTh Pa3Iu4HbIE BBIPA3UTEIbHBIE CPEJACTBA S3bIKA MATEMAaTUKH —
CIIOBECHBIC, CHUMBOJIMYECKHE, Tpauueckue, BHOCHUT BKJIal B (HOPMHUPOBAHHE
IPEICTAaBICHUN O POJIM MAaTEMAaTUKU B PA3BUTHH LIMBUIIM3ALUU U KYJIbTYpPHI.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CormacHo yueOHOMY IUIaHy B 7-9 Kiaccax wu3ydaeTrcs Y4YeOHBIH Kypc
«AnreOpa», KOTOPBIM BKIIOYACT CJEAYIOUIME OCHOBHBIE pa3Jlieibl COJEP)KaHUS:
«Uucma © BBIUMCICHUSN», «ANTeOpandecKkue BBIpAKCHUS», «YpaBHEHUS U
HEPaBEHCTBa», « DYHKITUI.

VY4eOHbIi MaH Ha M3ydeHue anreOpbl B 7-9 Kijaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HENEII0 B TEUCHHE Ka)XXJIOro rojaa oOydeHHs, BCETO 3a TPU roja
o0yueHnust — He MeHee 306 yueOHbBIX 4acoB.

COHEP)XAHUE YUYHEBHOI'O KYPCA «AJIT'EBPA» (110 'OJAM OBYYEHUA)
7 KIIACC

Yucia 1 BbIYUCICHUSA

JpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEXOJ OT OJHOM (HhOPMBI 3amUCU
npoOeirt k gpyroi. I[loHAThe palMOHAJIBHOTO 4YHCJA, 3aluCh, CpPaBHEHHE,
yHOpSAJOYMBAHUE  pALMOHAIBHBIX  YHcel.  ApudMeTrhuyeckue  JEeUCTBUS  C
palMOHAIBHBIMYA YuciaaMU. PeleHue 3amad U3 peajabHOM NPAKTUKU HA 4YacTH, Ha
JpoOHu.

CreneHp C HaTypaJbHbIM IIOKa3aTeJeM: OIpeNeieHue, Ipeodpa3oBaHUe
BBIPQ)KEHUH Ha OCHOBE ONPEIENICHHs], 3aITUCh OOJIBIINX YUCEIL.

[TpoueHTsl, 3anKUch NPOLIEHTOB B BUAE ApoOU U IpoOH B BHJIE MPOLIEHTOB. Tpu
OCHOBHBIE 33/J1a4M Ha MIPOLEHTHI, PEIICHUE 3a]1a4 U3 PEaIbHON ITPAKTUKH.

[IpumMeHeHne  INpPU3HAKOB  JCIMMOCTH, DPa3jOKEHUE HA  MHOXHUTEIU
HATypaJIbHBIX YUCEI.

PeanpHple  3aBUCHMMOCTH, B TOM  4YHcile IpsMas W oOpaTHas
IPONOPLUHUOHAIBHOCTH.

AuredpanyecKue BbIpaKeHU

IlepeMeHHbIE, YHUCIIOBOE 3HAYEHUE BBIPAXKEHUsI C IMEpEeMEHHOM. JlommycTuMble



3Ha4YeHUA NepeMeHHbIX. [IpencraBieHue 3aBUCUMOCTH MEXKIy BEIMYMHAMHU B BHJIE
dbopmyibl. Beraucnenus no Gopmymam.

[IpeoOpazoBanre OyKBEHHBIX BBIPAKEHHIA, TOXKIECTBEHHO PaBHBIC BBIPAKEHUS,
OpaBWia MpPeoOpa3oBaHHUs CyMM M NPOU3BEIACHHI, MpaBUia PACKPBITHS CKOOOK H
NPUBEICHUS TOJJOOHBIX CIAraeMbIX.

CBOIICTBa CTENIEHU C HATYPAIbHBIM MOKA3aTEIEM.

OpnHowieHsl 1 MHOrowjaeHbsl. CteneHb MHoOroujaeHa. Cio)KeHUe, BbIYWTAHMUE,
YMHOXEHNE MHOTOWIEHOB. DOpPMYJIbl COKPAIIEHHOTO YMHOXEHHUS: KBAAPAT CYMMbI U
KkBaapar pasHoctu. dDopmyisia pasHOCTH KBaapaToB. Pa3jokeHue MHOIOYICHOB Ha
MHOKHTEIIN.

YpaBHeHus

VYpaBHEeHHE, KOpPEHb YpaBHEHHUS, IpaBuUia NpeoOpa3oBaHUs ypPaBHEHMUS,
PABHOCWJIBHOCTb YPaBHEHUH.

JIluHelHOe ypaBHEHME C OJIHOW NEPEMEHHOW, YHCJIO KOPHEW JIMHEWHOTO
YpaBHEHUS, pELICHNE JIUHENHBIX ypaBHEHUI. COCTaBlI€HUE YPAaBHEHHUN 10 YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a/1a4 ¢ MOMOLIBIO YPaBHEHU.

*JIuHeliHOe ypaBHEHUE C JBYMS IEPEMEHHBIMU U €r0 rpa(bHK*Z. Cucrema nByx
JMHEWHBIX YPAaBHEHUW C JByMs II€pEMEHHBIMM. PereHue cucrteM ypaBHEHUH
CrocoO0M 1NoJICTaHOBKU. [IpuMepsl peleHust TEKCTOBBIX 33134 C MOMOIIBIO CHCTEM
YPaBHCHUU.

DyHKUIMHA

Koopannara Toukn Ha npsMon. HuciaoBble mpoMexyTKu. PaccrosiHue mexay
JBYMSI TOYKAMU KOOPJIMHATHOU MPSIMOM.

[IpsimoyromnpHas cuctema koopauHat, ocu Ox m Oy. Alcmucca W opaMHATA
TOYKM Ha KOOPAMHATHOW TMockocTH. [Ipumepsl rpadukoB, 3agaHHBIX (POpMyIaMu.
UYrenue rpadvkoB peasbHBIX 3aBUCUMOCTEIA.

[Honarue @ynkuun. ['papux pynkumu. CorictBa QyHkumil. JInHelinas QyHkuus,
e€ rpadpuk. I'padpuk ynkmmm y = kx + b. *I'padudueckoe pemeHue JTHHEHHBIX
YpaBHEHUH U CUCTEM JIMHEWHBIX YPaBHEHUN™.

8 KUIACC

Yucaa v BBIYMCICHUSA

KBanmparueiii kopenb u3 uucna. *[loHstme 00 uppanMOHATBLHOM YHCIE.
JlecsaTnaable TIPUOTMKEHUST UppAlMOHANBHBIX uncen™. CBoMCTBa apuPpMeTHISCKUX
KBa/IpAaTHBIX KOPHEH M WX MPUMEHEHUE K MPeoOpa30BaAHMIO YHCIOBBIX BBIPAKCHUN U
BBIYMCIICHUSAM. *J|eiCTBUTEIbLHBIC YnClIa™.

CrerneHb ¢ LUeIbIM MOKa3aTesneM 1 e€ cBoricTBa. CTaHmapTHAs 3aMKCh YKCTA.

AuredpanvyecKue BbIpaKeHUA

KBaapatHblil TpEXuiieH; pa3ioKeHne KBAJPaTHOrO TPEXUIeHa HA MHOKHUTEIH.

AnreOpandeckass JapoOb. OCHOBHOE CBOMCTBO aireOpanyeckoud Japoodwu.
CnoxxeHrwe, BBIYUTAHUE, YMHOXEHUE, JelieHHe anreOpandeckux ApooOeil.
PanmonanbsHbIe BRIpaXEHUS U UX MPEOOpa3OBaAHHE.

2 3nmech u ganee * * 0003HAUEHBI TEMBI, U3ydeHHE KOTOPHIX IPOBOIANTCS B 03HAKOMHTENBHOM TutaHe. [lemaror
CaMOCTOSITENILHO ONpe/eIsieT 00beM U3ydIaeMOro MaTepHana.



YpaBHeHHs U HEPABEHCTBA

KBamparHnoe ypaBHeHue, Gopmysa KOpHEH KBaJpaTHOTO ypaBHeHUs. *Teopema
Buera*. Pemienue ypaBHeHUIA, CBOJSIINXCS K IMHEHHBIM U KBaApaTHbIM. [IpocTeitiime
IpOOHO-pallMOHAJIEHBIE YPAaBHEHHUS.

*T'padpuueckasi uHTEpHpETAllUS YPABHEHUN C ABYMS MEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpaBHEHUU C JABYyMs TMepeMeHHbIMU™. I[IpuMepnl pelieHus cucteM
HEJIMHENHBIX YPAaBHEHUH C JIByMs IEPEMEHHBIMU.

Periennie TEKCTOBBIX 3aJ1au alredpandyeckuM Crocooom.

HucnoBble HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OAHON NEPEMEHHOM.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHEWHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
CucTteMbl JIMHENHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOM.

DyHKUNHT

[Tonsitue Ppynkiuu. OOIACTh ONMpEACICHUS U MHOXKECTBO 3HAYCHUHN (PYHKITUH.
Croco6bl 3aanus QyHKITUH.

I'paduk ¢dynkunu. Utenune cBoiicTB QyHkiuu mo e€ rpaduky. [Ipumeps
rpadukoB (yHKIHMA, OTPAKAIOIINUX PEATIBHBIE IPOLECCHI.

OyHKIMY, OMNUCHIBAIOIIME TMPSMYI0 U O0OpaTHYH MPONOPIUOHAIbHBIC

k
3aBHCHMOCTH, uX rpaukn. DyHkmmE y = X, Yy = X, Y = v/x, y = -

*T'padmyeckoe peleHrne ypaBHEHUN U CUCTEM YpaBHEHUN™.

9 KUIIACC

Yucia 1 BIYMCICHUSA

PannonanbpHbie yucia, *uppalnvoHaIbHble YMCia, KOHEUYHbIE U OECKOHEUHbIE
NecATUYHbIE poOU. MHOXKECTBO JNEHCTBUTEIBHBIX UYMCEN; NEHCTBUTEIbHBIC YHCIIA
Kak 0ECKOHEUYHBIE NeCATUYHBIE NpoOu. B3auMHO 0JIHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIEMCTBUTEIBHBIX YHCEII U KOOPAUHATHOU IIPSMOU.

CpaBHeHME  JEWCTBUTEIBHBIX  4YHMCEN, apudmernyeckue JeHCTBUS €
JNEUCTBUTEIBHBIMU YUCIAMU™.

Pa3mepsl OOBEKTOB OKpY>KAIOIIEr0 MHpA, JJIATEIBHOCTh IIPOLIECCOB B
OKpY>KaroIlleM MUpE.

[IpubnnKEéHHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMpuOIMxKeHus. OKpyriieHue
yucen. [Ipuknika v oueHKa pe3yJbTaTOB BEIYACICHUN.

YpaBHeHUS U HEPABEHCTBA

JIuneriHoe ypaBHeHUE. Pellienrne ypaBHEHN M, CBOASAIINXCS K JIUHEWHBIM.

KBagpatHoe ypaBHeHue. PelieHue ypaBHEHUH, CBOASIIMXCS K KBaJIpaTHBIM.
bukBanpatHoe ypaBHeHue. *IIpumepsl pemieHUs ypaBHEHHN TpeThbel M 4eTBEPTOM
CTENEHEN Pa3JI0KEHUEM Ha MHOXKHUTEIN ™.

Pemenue apoOHO-panimoHAIbHBIX YPaBHEHUN.

Pemenne TeKCTOBBIX 3a7au aIreOpandeckuM METOAO0M.

VYpaBHeHHE C JByMsl MEepeMEHHbIMU M ero rpaduk. Pemienue cucrem AByxX
JIMHEWHBIX YPAaBHEHUHN C AByMs IIEPEMEHHBIMM. PellleHne crucrem IByX ypaBHEHMH,
OIHO U3 KOTOpBIX JIMHEHHOE, a Jpyroe — BTOpoll creneHu. ['padpuyeckas
MHTEPIIPETALNS CUCTEMBI YPABHEHNUN C IBYMS IEPEMEHHBIMH.



Pemenne TekCTOBBIX 3ajjau alnredpandeckum crnocooom.

YUucnoBble HEPABEHCTBA U UX CBOKCTBA.

Pemienne JMHEMHBIX HEPABEHCTB C OJHOM IEpeMEHHOW. Pemenue cucrem
JMHEHWHBIX HEPABEHCTB C OJHOM mnepemMeHHOM. KBaxpaTHele HeEpaBeHCTBaA.
I'padrueckas uHTEprpeTanuss HEPABEHCTB W CUCTEM HEPABEHCTB C JIBYMs
IIEPEMEHHBIMH.

DyHKIUU

KBagpartnunas ¢ynkuus, e€ rpadpuk u cpoictBa. [lapaGona, KoopauHATHI
BEPIIMHBI TapadoIbl, 0Cb CAMMETPUH MAPAOOIIBI.

I'paduku bYHKIH: y = kx, y = kx + b, y = X,
y =x, ¥ = SI/II/IX CBOMCTBA.

YucsoBbie MOCJIe0BATEILHOCTH U NIPOrPecCUm

[loHsiTHE YMCIOBOW NOCIEAOBATENBHOCTUA. 3aJaHUE I10CIEA0BATEIBHOCTH
peKyppeHTHOH (hopmyoit u popmyIioit N-ro wieHa.

Apudmernueckas u reoMmerpuueckas mporpeccuud. PopMmynbl N-TO 4iIeHa
apu(pMeTUYECKON U TeOMETPUUYECKOM MPOrpecCcrii, CyMMBI TIEPBHIX N UJICHOB.

*N300pakeHne WICHOB apU(PMETUYECKOM M TIeOMETPUYECKOW MpOorpeccuit
TOYKAMHM Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIM M 3KCIIOHEHIIMAIbHBIA POCT.
Cno>xHble TPOLIEHTHI™.

IINTAHUPYEMBIE IIPEJIMETHBIE PE3VJIbTATBI OCBOEHHMA
®EJIEPAJIBHON PABOYEN ITPOT'PAMMBI KYPCA «AJITEEPA»

OcBoenue yudeOHOro Kypca «Anredpa» Ha ypOBHE OCHOBHOTO OOILEro
oOpa3oBaHMsI JIOJDKHO OOecleuuBaTh JOCTHIKEHHE CIEAYIOIUX IPEeIMETHBIX
00pa30oBaTeIbHBIX PE3YJIHTATOB:

7 KIIACC

Yuciaa v BBIYMCICHUA

BbimonHATh, coderas yCTHbIE M NHCbMEHHBIE NPUEMBI, apUPMETHUECKUE
JNEUCTBUSA C PALMOHAIBHBIMU YUCIIAMH.

Haxoauth 3HayeHWs YHUCIOBBIX BBIPAXKEHUN; NPUMEHATh pa3HOOOpa3HbIE
CHoCOObl UM TMPUEMBI BBIYUCIICHUS 3HAUYEHUH IPOOHBIX BBIPAXKEHUH, COJCpIKAIIUX
OOBIKHOBEHHBIE U JICCITUYHBIE TPOOH.

[lepexomuts OT onHOW (popMBI 3amucu 4Mcen K Jpyrod (mmpeoOpa3oBbIBaTh
JNECATUYHYIO apoOb B OOBIKHOBEHHYO, OOBIKHOBEHHYIO
B JECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO AECATUYHYIO ApoOb). CpaBHUBATH U
yHOpSAI0YUBATh pallUOHATIBHBIE YUCIIA.

OKpyTisATh YnCIIa.

BBINIOJIHATE NIPUKUAKY U OLEHKY pe3yjbTaTa BBIYMCICHHH, OLEHKY 3HA4CHU
YHCJIOBBIX BBIPAXKECHUM.

BBINIONIHATE JEUCTBHA CO CTENEHSAMM C HAaTypalbHBIMHM ITOKa3aTessIMH (C
OTIOPOM Ha CTIPaBOYHYI0 HH(POPMAIIHIO).

[IpuMeHATh NPU3HAKK AEIUMOCTH, PA3JI0KEHNE Ha MHOXUTEIN HATypaJIbHBIX



YHCEJL.

Pemate mnpocreiilline MNpakTUKO-OPUEHTUPOBAHHBIE 337aud, CBSI3aHHBIE C
OTHOUIEHWEM  BEJIMYMH,  MOPOMNOPLUUOHAIBHOCTHIO  BEJIWYHMH,  MPOIEHTaMU;
MHTEPIPETUPOBATh PE3YJIbTAThl PELICHUS 3a/1ad ¢ YYETOM OIpaHUYECHHH, CBSI3aHHBIX
CO CBOWMCTBAMH pPacCMaTPUBAEMbBIX OOBEKTOB.

AnredpanyecKkue BbIpaKeHUs

OpueHTHpOBaTbCSI B TMOHATHSX M ONEPUPOBATh Ha 0a30BOM YpOBHE
anreOpanyecKor TepMUHOJIOTHEN U CUMBOJIMKOM.

Haxonute 3HaueHusi OYKBEHHBIX BBIPOKEHUW TNPHU 3aJaHHBIX 3HAYEHUAX
NEPEMEHHBIX.

BrInonHATh peoOpa3oBaHusl 1EJI0T0 BBIPAKEHUS B MHOTOYJICH MPUBEICHUEM
M0JIOOHBIX CJIAra€MbIX, PACKPBITUEM CKOOOK.

BbIMONHAT yMHOXEHHE OJHOYJIECHA HAa MHOTOWIEH W MHOIO4YIeHa Ha
MHOTOWICH, MPUMEHATHh ()OPMYJIIBI KBaJipaTa CyMMBI U KBaJpaTa pa3HOCTH (C OMOPOU
Ha CIIPAaBOYHYIO MH(OpPMAITHIO).

OcCyllecTBIATh PA3NOKEHUE MHOIOUIEHOB HA MHOMKUTEIM C IOMOIIbIO
BBIHECEHHS 3a CKOOKHM OOILEro MHOKUTENS, TPYNIUPOBKHU CIAraeMbIX, PUMEHEHHS
bopMyJT COKpAIIEHHOTO YMHOXKEHHUS (C OMOPO Ha CIIPABOYHYIO HH(DOPMAILIHIO).

[IpumensTh npeodpa3oBaHKsi MHOTOWICHOB /ISl PEILICHUS pa3IMYHbIX 3a/1a4 U3
MaTEMaTUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW € HATypajdbHBIMH IOKA3aTEISIMU IS
npeoOpa3oBaHus BEIPAXKEHHH (C OMOPOIl Ha CIIPaBOYHYIO MH(GOPMAIIHIO).

YpaBHeHUS M HEPABECHCTBA

PemaTte nuHEHHBIE ypaBHEHHS C OJHOW NEPEMEHHOM, INMPUMEHAS ITpaBUia
nepexoaa OT UCXOJHOIO YPaBHEHHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBisieTcs iu
YHUCIJIO KOPHEM YPABHEHHS.

Nmerp mpencraBieHne O rpa@Uyeckux METOJax HpH PEIICHUH JIMHEHHBIX
YPaBHEHUU U UX CUCTEM.

[lonOupaTe mnpuMepbl Nap YHCEN, SBISAIOMUXCA PEIICHUEM JUHEHHOTO
ypaBHEHHUS C ABYMSI IEPEMEHHBIMHU.

CtpouTh B KOOPJIMHATHOM MJIOCKOCTU rpaduK JUHEHHOTO YPaBHEHUS C JIBYMs
NEePEeMEHHBIMHU; MOJIB3YACh rPaUKOM, TPUBOJAUTH IPUMEPHI PEIICHUS] YPABHEHHSL.

PemaTe cucteMbl ABYX JTUHEHHBIX YpaBHEHUN C JBYMs MEPEMEHHBIMHU, B TOM
gucie rpaguiecku (C Ormopoi Ha aNTrOPUTM YUEOHBIX JICHCTBHA).

CocraBisaTh (1Mociie COBMECTHOIO aHalii3a) U PellaTh JIMHEWMHOE ypaBHEHHE
WIM CUCTEMY JIMHEHHBIX YpPaBHEHWI MO YCJIOBHUIO 3aJauyd, WHTEPIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3aJa4M IOJTYUYEHHBII pe3ybTarT.

Koopaunarel u rpagpuxku. @yHKUMHA

N3o0paxkath Ha KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAWHATaM, JIyYd, OTPE3KHU, UHTEPBAJIbI; 3alUCHIBATh YUCJIOBBIE NMPOMEKYTKH Ha
anreOpandecKoM S3BIKE.

OTtMmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOPAHMHATAM;
CTPOUTH TPaPUKHU TUHEHHBIX PyHKIUH. CTpouTh Tpaduk GyHknuu y = KX + b,

OnuceiBaTh € TOMOLIBIO (PYHKIUHA M3BECTHBIE 3aBUCUMOCTH  MEX]Y
BEJIMYMHAMH ([0 AJITOPUTMY YYEOHBIX NIEUCTBHI): CKOPOCTb, BpEMs, PACCTOSHUE;



II€Ha, KOJIMYECTBO, CTOUMOCTD; TPOU3BOAUTEILHOCTh, BpeMsi, 00BEM pabOTHI.
Haxonute 3HaUueHne PyHKITMHU 10 3HAYCHUIO €€ apryMeHTa.
[Torumate rpaduyecknii croco0 MPEeACTaBICHUS W aHajdu3a WHGOPMAIINH;
U3BJICKATh U UHTEPIPETUPOBATH HHPOPMAINIO U3 TPaPUKOB PEATBHBIX MPOIIECCOB U
3aBUCHUMOCTEMN.

8 KUIACC

Yucaa v BIYUCICHUSA

Hcnonp30BaTh HavyaIbHBIE IPEACTABICHUS O MHOMKECTBE JIEUCTBUTEIBHBIX
YyCceN JJI CPaBHEHMs, OKPYIJIEHUS U BBIUMCICHUHN; M300pa)xaTh JEHCTBUTEIbHBIC
yycia TOYKaMU Ha KOOPJAMHATHOU MPSAMOW.

[IpumeHsATh TOHSATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS; HAXOIUTh
KBaJIpaTHbIE KOPHHU, HCIOJB3YysS MPU HEOOXOJUMOCTH KaJbKYJSTOP; BBIMNOJIHATH
npocTelime TpeoOpa3oBaHUsl BBIPAKEHUM, COACpKAIIUX KBaJpaTHbIE KOPHH,
VICIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucu OOJIBIIMX U MaJbIX YHCEN C TMOMOIIBIO JECATHYHBIX
npoOeii u creneHel yucna 10.

AnredpanyecKue BbIPpaKEeHUA

[IpumMeHATP TOHATHE CTENEHUM C  LEJbIM  [O0KAa3aTelIeM, BBIIOIHATH
npeoOpa3oBaHusl BBIPAKEHUMN, COAEP)KAIMX CTENEHW C LElbIM IoKazareneM (¢
UCTIOJIb30BAaHUEM CIIPABOYHON HHPOPMAIIH).

BBITIOJIHATE HECJIOXKHBIE TOXKIECTBEHHbIE NPEOOPAa30BaHUsl PALUOHAIBHBIX
BBIPAKEHUI HAa OCHOBE NpPAaBWJI JEHCTBUN HaJ MHOTOWIEHAMHU M ajareOpandyecKuMu
IPOOSMHU.

PacxitanpiBaTh KBaApATHBIN TPEXWIEH HA MHOKUTEIIU.

[IpumeHsTh npeodpa3oBaHus BBIPAXKEHUM JJI1 peUISHUs] pa3IuyHbIX 3a/1ad U3
MaTE€MaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

PemaTte nuHeliHble, KBaJpaTHbIE ypaBHEHUS (C MCIOJIb30BAHUEM CIIPABOYHOMN
uH(bOpMaIIMK) U palMOHAJbHBIE YpPAaBHEHMS, CBOMASIIUECS K HUM, CHCTEMBI JBYX
YPABHEHHUM C ABYMsI IEPEMEHHBIMH.

IIpoBoauTh mpocCTENIINE UCCIENOBAHUS YPAaBHEHHN W CUCTEM ypaBHEHUU, B
TOM 4YHCJIE C IPUMEHEHHEM TpaUUeCKUX MPEACTaBICHUH (yCTaHaBIMBAThb, UMEET JIU
YpaBHEHUE WJIM CHCTEMA YPaBHEHUU PEIICHMs, €CJIM UMEET, TO CKOJIBKO, W Mp.) C
OTIOPOM Ha aNTOPUTM YUEOHBIX JIEUCTBUH.

[lepexoauts OT cioBecHOW (OPMYIUPOBKM 3aauu K e anredpandeckoi
MOJENH C T[OMOUIBIO COCTABJICHUS YPABHEHHS WM CHCTEMBl YpaBHEHUH,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M TIOJIyYEHHBIN PE3YIIbTAT.

[IpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJII CPABHEHUS, OLICHKHU; PEIIaTh
JVMHENHBIE HEPABEHCTBA C OJHOW MEPEMEHHON M MX CHUCTEMBI; 1aBaTh rpaduyecKyro
WUTFOCTPALIAIO MHOXKECTBA PELICHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUNHT

OmnepupoBatb Ha 0a30BOM ypoBHE (YHKIMOHAJIBHBIE TOHATUS U A3BIK
(TepMUHBI, CUMBOJHYECKHE OOO3HAUYEHUS); OMPENEATh 3HAUYCHHE (PYHKIUU TIO0



3HAUEHHUIO apTYMEHTa; ONPEACNIATh CBOMCTBA PYHKITUU 10 €€ rpaduKy.
. 2 3
Ctpouth rpaduKku 3JeMeHTapHbIX QyHKIMH Buaa , Y = X, Y =X, Y =4/x ,

k . . .
y= -, ONMCHIBATL CBOHCTBA YHMCIOBOH by 1o e€ rpaduky (mpu

HEO0OXOMMOCTH C HAIIPABJISIONIEH TTOMOIIBIO).

9 KUIIACC

Yucaa v BIYMCICHUA

CpaBHUBATH U YNIOPSAIOYMBATH PALIMOHAJIBHBIE U HPPALMOHAIbHbBIE YUCIIA.

BoimonusaTe apudmMerrnueckue IeHCTBUS ¢ PAllMOHATIBLHBIMU YKCIAMU, COYeTast
YCTHBIE U TNHUCBMEHHBIC MPUEMBI, BBIIOJIHATh BBIYMCICHUS C UPPALUOHAIBHBIMU
YUCIIaMHU.

Haxonnuts 3HaueHMS CTENEHEU ¢ LENbIMU MOKA3aTeIIMUA U KOPHEM; BEIYUCIISATD
3HAYEHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyriATh JAEHUCTBUTENIBHBIE YHWCJA, BBINOJHATh MPUKUAJKY PE3yJbTaTa
BBIYMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKECHUMU.

YpaBHeHus U HEPABEHCTBA

Pemiats MHENHBIE U KBAJpaTHBIE YPABHEHUSI, YPABHEHUS, CBOJAIIMNECS K HUM,
npocTeiime ApoOHO-pallMOHANIbHBIE YPAaBHEHHUSL.

Pemars mnpocreimmye CUCTEMBI JABYX JIMHEMHBIX YPaBHEHUHW C JOBYMS
IIEPEMEHHBIMM M CHUCTEMBI JBYX YyPaBHEHUW, B KOTOPBIX OJHO YpPaBHECHHUE HE
SIBJISIETCS IMHEUHBIM (I10 BU3yaJIbHOU omope).

Pemate mpocTeiinime TEKCTOBBIC 3aayMl alreOpandecKuM CrocoboM C
MIOMOIIBIKD COCTaBJIEHWSI YPAaBHEHHS WJIM CHUCTEMBbI JIByX YPaBHEHHU C JBYMS
MIEPEMEHHBIMU.

[IpoBOAUTE MpOCTEHIINE HUCCIECIOBAHUSA YPAaBHEHUN M CHCTEM YPABHEHHM, B
TOM YHUCJIE ¢ MPUMEHEHHUEM TpauUeCcKuX MpecTaBieHui (yCcTaHaBIUBaTh, UMEET JIU
ypaBHEHHE WIH CUCTEMA YPAaBHEHUM PEILICHHUS, €CIIM UMEET, TO CKOJIBKO, U TIP.).

Pemiate nuHEHBIE HEpPaBEHCTBA, KBaJApPaTHbICE HEPABEHCTBA; H300pakaTh
pELIEHNE HEPAaBEHCTB Ha YWCIOBOW NPSIMOM, 3alHCHIBATh PEIICHHE C IMOMOIIbIO
CHUMBOIJIOB.

Pemats cuctembl JIMHENHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOUYAIOIINE
KBaJIpaTHOE HEPABEHCTBO; M300paKaTh PEIICHHE CUCTEMbl HEPABEHCTB HA YMCIOBOU
IIPSIMOM, 3aIUCHIBATh PELIEHHUE C TOMOIIBI) CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPU PELIEHUU PA3JIMYHBIX 3a7a4.

DOyHKUUHT

Pacno3naBath (QyHKIIMM U3y4YeHHBIX BHUAOB. Iloka3piBaTh CXeMaTUYECKHU
pacIoyioKeHUEe Ha KOOPAWHATHON IUIOCKOCTH rpadukoB ¢yHKimid Buma: Yy = KX,

k .
y=kx+b, ,y=zax*+bx+c,y=xy = vVx, Yy = ~ B 3aBHCHMOCTH OT 3HAYCHMIi

K03 (DHUIIMEHTOB; ONMUCHIBATH CBOMCTBA (PYHKITUH.

Ctpouth UM H300paXkaTh CXEMATHUUECKH TpapUKA KBAJAPATUYHBIX (DYHKITUH,
OMHCHIBATH CBOMCTBA KBAJIPATUIHBIX (PYHKIIUN TTO UX Tpadukam.

PacroznaBaTth kBagpatuuHyo (QYHKIHIO 10 (HOpMyJie, TPUBOJAUTH TMPUMEPHI
KBaIPATUIHBIX (YHKIMA U3 PeaTbHOU KU3HU, PU3UKHU, TCOMETPHH.



Yuc/ioBble MOCIEA0BATEILHOCTH U IIPOTPeCcCHu

Pacno3naBaTh apupMeTHUECKYI0 U TE€OMETPUUECKYIO MTPOrPECCUU MPHU Pa3HbIX
crnoco0ax 3aaHusl.

BbIMONMHATS  BBIYMCIACHUS €  HCHOJNb30BaHMEM GopMyl N-TO  4ieHa
apu(pMETUYECKO M T€OMETPUUYECKOM MpPOrpeccuid, CyMMbl MHEPBBIX N WiIE€HOB (C
OTIOpOM Ha CMPABOUYHYIO HHGOPMAIIUIO).

Pemate 3amauM, CBS3aHHBIE C YKMCIOBBIMU MOCIEAOBATEIbHOCTSIMU, B TOM
YuCclie 33/1a4d U3 PEATbHON KM3HU (C UCHOJB30BAHUEM KaJIbKYJISATOpA, LUQPPOBBIX
TEXHOJIOTUH).

PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA «I'EOMETPUS». 7-9
KJIACCBI
Henn n3yvyeHus yueOHOro Kypca

OO6mme uenu u3zydeHus ydyeOHoro kypca «l'eoMeTpus» MpeIACTaBICHbI B
ITOOIT OOO. OnHM 3aKIOYAIOTCS, MPEKIE BCETO B TOM, YTO HA YPOKaxX I€OMETPUHU
oOyyarolmuiicss y4yuTCs TPOBOJUTH JOKa3aTEIbHbIE PACCYXIEHUS, CTPOUTH
JIOTUYECKUE YMO3aKJIIOUECHHS, J0KAa3bIBaThb HWCTUHHBIC YTBEPXKACHUS M CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, MPOBOJIUTHh PACCYXKICHUSI «OT MPOTHUBHOIOY», OTJIMYAThH
CBOMCTBa OT MPU3HAKOB, (opMyiaupoBaTh oOpaTHbIE yTBepXKIeHUs. B oOyueHun
YMEHHUIO PACCYXJaThb COCTOMT BaXKHOE BOCIIUTATEIbHOEC 3HAYCHUE HW3YyUYCHUS
F€OMETPHUH, TPUCYIIIEC HMEHHO OT€YECTBEHHON MAaTEMAaTUYE€CKOM IIKOJIE.

BTopoii 1enp0 M3ydYeHUs] TEOMETPUM SBIISIETCS MCIIOJIb30BaHME €€ Kak
UHCTPYMEHTA MpHU PENICHUUM KAK MaTeMaTHYECKHX, TaK M MPAKTUYECKUX 3ajad,
BCTPEUAIOIIMXCSI B pEajbHOM  JKM3HU. ITOMY  COOTBETCTBYET  BTOpas,
BBIUMCIIUTENbHAS JIMHUSA B W3YYEHUM TEOMETPUHU B MIKOJIE. [ 3TOro yduTento
PEKOMEHIy€eTCS noaoupaTh 3aJaun MPAKTUYECKOTO Xapakrepa JUIS
paccMaTpUBaEMbIX TE€M, YYUTh OOYYaIOIIMXCS CTPOUTHh MAaTeMaTHYECKHE MOJIeNU
peanbHbIX KU3HEHHBIX CHUTyallud, TMPOBOAUTh BBIUMCICHHUS W  OICHUBATh
aJICKBAaTHOCTh TMOJIyYEHHOTO pe3yibTata. KpaliHe BaXHO NOAYEPKUBATH CBA3U
T€OMETPUM C JPYTUMHU TpeIMEeTaMU, MOTHUBHPOBATH HCIOJIb30BaTh OIPEICICHUS
rEOMETPUYCCKUX (UTYP M TOHSITHH, JIEMOHCTPUPOBATh MPUMEHEHHE IOTYUYCHHBIX
yMEHHH B (DM3UKE U TeXHUKE. DTH CBSA3M Hanboiiee SPKO BHIHBI B TeMax «BeKTophI»,
«TpuroHomerpudeckue COOTHOWIEHUs», «Merox koopauHat» U «Teopema
[Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornmacHo yueOHOMY IUIaHy B 7-9 Kilaccax wu3ydaercss Y4YeOHbIH Kypc
«I"eoMeTpus», KOTOpBI BKJIIOYAET CIIECIYIOIINE OCHOBHBIE PA3JE€ibl COJECPIKAHUS:
«l'eomeTpuueckre QUTyppl W HMX CBOWCTBa», «M3MepeHHe TreoMeTpruYecKuX
BEIIMYMHY», a Takxke «JlekapToBbl -KOOpAMHATHI Ha IUJIOCKOCTH», «BeKTopbl»,
«/IBmwxennst mmockoctu» u «IIpeodpazoBanus mogo0us».

VY4eOHbIN MIIaH MpeaycMaTpUBaeT H3yueHUE TeOMETpPHH Ha 0a30BOM YPOBHE,
UCXO0Js M3 HEe MeHee 68 ydeOHbIX 4acoB B y4EOHOM TOAy, BCEro 3a TpU roja



o0yueHust — He MeHee 204 Jacos.

COJIEPYKAHUE YUEBHOI'O KYPCA «T"EOMETPHSI» (II0 TOJIAM
OBYYEHUS)

7 KIIACC

HauanbHnbie nonstus reomerpun. Touka, mpsiMas, OTPE30K, Jyd. Yroa. Bussl
yrioB. BeprukambHele W cMexHble yrubl. buccekrtpuca yrma. Jlomanas,
MHOI'OYyroJIbHUK. [IapannenbHOCTh U EPIEHANKYIISPHOCTD NPSAMBIX.

*Cummerpuunbie  ¢urypbl. OCHOBHBIE CBOWCTBA OCEBOU CI/IMMeTpI/II/I*3.
[IprMepbl CHMMETPHH B OKPYKAIOIIEM MUPE.

*OCHOBHBIE MOCTPOEHHUS C MOMOILBIO IUPKYJISA U TUHEHKH™.

TpeyronpHuk.  Beicota,  MeauaHa,  OHCCEKTpuca, MX  CBOICTBa.
PaBHOOEpEeHHBIN U PAaBHOCTOPOHHUI TpeyroibHUKH. HepaBeHCTBO TpeyroyibHUKA.

CBolicTBa U NMPU3HAKU PAaBHOOENIPEHHOTO TpeyronbHuKa. [Ipu3Haku paBeHcTBa
TPEYTOJIBbHUKOB.

CBoiicTBa M MpU3HAKHU NapajlIeNbHbIX MNpsAMbIX. CymMMa yIJIOB TPEYTOJIbHUKA.
Brenrnue yribl TpeyroiabHUKa.

[IpssMoyrosibHBIM ~ TpeyroabHUK. (CBONCTBO MEAUAHbl MPAMOYTOJIBHOTO
TPEYTOJIbHUKA, POBEAEHHON K ruroreHnyse. [Ipu3Haku paBeHCTBA MPAMOYTOJIBHBIX
TPEYTOJILHHUKOB. IIpAMOYTONIBHEIM TPEYTOIbHUK ¢ yriioM B 30°,

HepaBeHcTBa B reoMeTpuu: *HEpPaBEHCTBO TPEYrOJIbHUKA™, HEPAaBEHCTBO O
JUIMHE JIOMaHO#, Teopema O OoJplIeM yrie U OOJbLIEH CTOPOHE TPEYroJIbHHKA.
[leprieHIUKYISp ¥ HAKIIOHHAS.

*T'eomeTprueckoe MecTO Touek.* buccekTpuca yria M CepelUHHBIN
NEPNEHINKYJISP K OTPE3KY KAK TEOMETPUUECKHE MECTA TOUEK.

OKpyXHOCTP MW Kpyr, XOpAa U JAWaMeTp, HX CBoOMcTBAa. B3anmHoe
PacCIIOOKEHUE OKPYKHOCTH M mnpsamoil. KacarenbHas M cexymas K OKPY>KHOCTH.
OKpy’KHOCTb, BIHCaHHasg B yroj. BmnucaHHas ©W ONUCaHHAs OKPYKHOCTH
TPEYTOJIbHUKA.

8 KUIACC

YerpipéxyronpHuku. [lapamnenorpamMm, ero npu3Haku UM CBOMCTBA. YacTHbIE
Clly4yau TMapajuieorpaMMoB (MPSMOYTONBHUK, pOMO, KBajapaT), WX MPU3HAKU U
cBoiictBa. Tpamenus, paBHOOOKass Tpamenus, €€ CBOHCTBA U IIPU3HAKHU.
[IpsimoyrosibHast Tpaneuusi.

*Metoa yaBoeHus Meauanbl. [[eHTpanbHas cumMmMeTpus.

Teopema ®aneca u TeopemMa 0 MPONOPIMOHAIBHBIX OTpe3kax. CpeaHue JNHUU
TpeyrojbHUKa U Tpaneuuu. LleHTp macc TpeyroibHUKa.

[Tomobue TpeyroabHUKOB, KO3 dunueHnt mnonodus. IlpusHaku momoOuUs
TpeyroJbHUKOB™. [I[puMeHeHne mogo0us pyu peuieHnr MPAKTUISCKUX 3a/1ad.

CpoiicTBa momaneid reoMmerpuyeckux ¢uryp. dopmynbl g Iomagu

3
3nmech u ganee * * 0003HAUEHBI TEMBI, U3ydeHHE KOTOPHIX IPOBOIANTCS B 03HAKOMHTENBHOM TutaHe. [lemaror
CaMOCTOSITENILHO ONpe/eIsieT 00beM U3ydIaeMoro MaTepHana.



TPEYroJibHUKa, NapajienorpaMma, pomoda u Ttpaneuun. OTHOIIEHUE TUIOMIAACH
o1I00HBIX GUTYP.

Brruncnenne miuomaned TpeyroJibHUKOB M MHOTOYTOJIBHHKOB Ha KIJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemenun
MPAKTUYECKUX 3a7a4.

Cunyc, KOCHHYC, TaHT€HC OCTpPOTO yIJIa MPSMOYTOJbHOTO TPEYTOJbHUKA.
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKJIAECTBO. TPUTOHOMETPUYECKUE (PYHKIIMH YTJIOB
B 30°, 45° u 60°.

BrnucaHHbIEe U HEHTPAJIbHBIE YTJIbI, YTOJ MEXKIY KacaTeJIbHOW U XOPAOW. YTIIbI
MEXIy XOpJAaMd M CEKylIMMU. BHOHUCaHHbIE U ONHCAHHBIE YETHIPEXYTOJIbHUKHU.
B3aumHoe pacnonoxxenue AByX okpyxkHocTeil. Kacanme okpyxHocten. OOimume
KAacaTeJIbHBIE K IBYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, xocuHyc, TtaHrenc yraoB or 0° go 180°.  OcHoBHOe
TPUTOHOMETPHUUYECKOE TOXKAECTBO. DOPMYIIbI IPUBEICHHUS.

Pemenue TpeyronbHUKOB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. Pemenue
IPAKTUYECKUX 33]a4 C UCII0JIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

*TIpeobpazoBanue momoous. [logobre cOOTBETCTBEHHBIX DJIEMEHTOB.

Teopema 0 npou3BeEHUH OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEIECHUH OTPE3KOB
CEKyULIUX, TEOpEMa O KBaJIpaTe KacaTeIbHOI™.

Bektop, mmHa  (MOIyJib)  BEKTOpa,  COHAIpaBJEHHbIE  BEKTOPBI,
IPOTUBOIIOJIOAKHO HAIpPABICHHBIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIlE€palMyd HaJ BeKTopamu. PasiokeHue BeKTopa IO JIBYM
HEKOJUIMHEAapHbIM BekTopaMm. Koopnuuatel BekTopa. CKallsipHOE NPOU3BENCHUE
BEKTOPOB, IPUMEHEHUE /ISl HAX0KICHUS IJIUH U YTIJIOB.

JlekapToBbl KOOPAMHATHI HAa TUIOCKOCTH. *YpaBHEHUS NPSIMON™ U OKPY’KHOCTHU
B KOOpJMHATaX, MEpPEcCeUeHUE OKPYXKHOCTEH U MpsAMBIX. MeToa KoopauHAT U €ro
IPUMEHEHUE.

IIpaBunbHBIE MHOTOYTOJIBHUKHU. JITMHA OKPY>KHOCTH. ['pajycHas u paauaHHas
Mepa yria, BBIYMCIECHHE JUIMH Jyr OKpykHocTeil. Ilnomans kpyra, cekropa,
CErMEeHTaA.

*JIBM>KEHHSI TUIOCKOCTH M BHYTPEHHUE CUMMETPUH (QUryp (3eMEeHTapHbIe
npenacrasienus). [lapamnensHseiii nepenoc. [loBopot™.

IINTAHUPYEMBIE IIPEJIMETHBIE PE3VJIbTATBI OCBOEHIA
®EJIEPAJIBHOM PABOYEN ITPOT'PAMMBI KYPCA «'EOMETPUS» (TTO
I'OJAM OBYYEHN )

OcBoenue yueOHOro kypca «['eomerpus»» Ha ypOBHE OCHOBHOIO OOIEro
oOpa3oBaHMsI JIOJDKHO OOecleuuBaTh JOCTHIKEHHE CICAYIOLIIUX IPEIMETHBIX
00pa3oBaTeIbHBIX PE3YJIHTATOB:



7 KIIACC

Pacno3naBaTh n3ydeHHbIE T€OMETpUUECKUE (PUTYPBI, ONPEIETATh X B3AUMHOE
pacrojiokeHue, u300paxaTh reoMeTpuyYecKue (UTyphl; BBITIOIHATH UYEPTEKHU 10
yCJHOBUIO 3a1auu. M3MepsATh JIMHEHHBbIE U YIJIOBBIC BENIWYMHBL. Pemare 3agaun Ha
BBIYMCIIEHUE JUIMH OTPE3KOB U BEJIUYHUH YTJIOB.

Henate TpyOyl0 OIICHKY JMHEHWHBIX M YTJOBBIX BEJIMYMH TNPEIMETOB B
peaNbHOM >KU3HU, Pa3MEPOB MPUPOJHBIX OOBEKTOB. Paznuuarh pasmepbl ATHX
00BEKTOB IO TIOPSAJIKY BETUINHBI.

CrpouTh uyepTeXM K TEOMETPUUECKMM 3ajadaM (C HCMOJIb30BaHUEM
CMBICJIOBOM OTIOPBI: HABOJIAIINE BOIIPOCHI M/WIIN aITOPUTMa YIeOHBIX ACHCTBUIA).

[Tonp30BaThCA MpU3HAKAMM PABEHCTBA TPEYrOJIBHUKOB, HCIIOJIb30BATh
MPU3HAKU U CBOMCTBA PaBHOOEPEHHBIX TPEYTOJbHUKOB MPU PEIICHUU 3a/1a4.

[IpoBoaNTH NOKA3aTENBCTBA HECTOXKHBIX TEOMETPUUECKUX TEOPEM.

ITonp30BaThCA TMpPU3HAKAMM PABEHCTBA IMPAMOYTOJbHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJIUAHBI, TPOBEIEHHON K TUIIOTEHY3€ MPSMOYTOJILHOIO TPEYTOJIbHUKA, B
pPEIICHUH TEeOMETPUYECKUX 3a7ad (C HCIOJIb30BAHUEM 3pUTEIBHON HAarsIHOCTH
U/unu BepOaJbHON OTIOPHI).

Onpenensate NapawieIbHOCTh MPSAMBIX C TIOMOIIBIO YTIIOB, KOTOpPhIE 00pa3yeT
¢ HUMH cekymas. Onpenenstb NapajuieJbHOCTh NMPAMBIX C MOMOLIBIO PABEHCTBA
PACCTOAHUN OT TOYEK OJHOM MPSIMOM IO TOYEK APYTOM MPSIMOU.

PemaTe 3aaumn Ha KieT4aToi Oymare.

[IpoBOIUTH BHIYMCIICHUSI U HAXOAUTH YHCIIOBbIE U OyKBEHHBIC 3HAUCHUS yTIIOB
B T'€OMETPHUUYECKHX 3a/Ja4aX C MCIIOJb30BAHUEM CYMMbI YIJIOB TPEYTrOJbHUKOB H
MHOTOYTOJIbHUKOB, CBOWCTB VIJIOB, OOpa30BaHHBIX TIPU TEPECCUCHUU JBYX
napajUyIeIbHbIX MPSAMBIX CEKylled. Pemars mpakTU4ecKue 3aJadyd Ha HaXOXKICHUE
YIJIOB.

NmeTh npencTapiieHuEe 0 MOHATUE TEOMETPUUECKOTO MECTa TOUEK.

@opMyIUpOBaTh OMPEAECICHUS OKPYKHOCTM WU Kpyra, XOpIbl U JUAMETpa
OKPY>KHOCTH, TOJIB30BATHCS UX CBOMCTBAMHU. YMETh NPUMEHATh 3TU CBOWCTBA NPHU
pellIeHuN 3a1ay.

OpueHTHpOBaThCS B MOHATHAX: ONKUCAHHAS OKOJIO TPEYTOJIbHUKA OKPYKHOCTb,
LIEHTP OIMKCAHHOM OKpY>kHOCTH. OnepupoBaTh Ha 0a30BOM ypOBHE (paKTaMH O TOM,
YTO OMCCEKTPHUCHI YTIIOB TPEYTroJbHUKA MEPECEKAOTCS B OJTHOM TOYKE, U O TOM, YTO
CEpPEIMHHBIE TEPIEHAUKYJISIPBl K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAIOTCA B OJHOU
TOYKE.

OpueHTupoBaThCcsi B TMOHATUAX U ONEPUPOBATH Ha 0a30BOM YPOBHE:
KacaTellbHasi K OKPY)KHOCTH, TE€OpeMa O NEPICHAUKYJIAPHOCTH KacaTelIbHOM U
pannyca, IpOBEIEHHOTO K TOUKE KaCAHUSI.

NmeTp mnpencraBieHUE O MPOCTEHIIMX TE€OMETPUUYECKUX HEPABEHCTBAX, HX
MPAKTUYECKOM CMBICIIE.

IIpoBOIUTE OCHOBHBIE T€OMETPUYECKUE MOCTPOCHHSI C TTOMOUIBIO IUPKYJIS U
JIMHENKU.



8 KUIACC

Pacrio3HaBaTh  OCHOBHBIE BHIBI  YETHIPEXYTOJBHUKOB, MX  DJIEMEHTHI,
MI0JIB30BAThCS UX CBOMCTBAMU TIPH PEIICHUU T€OMETPUYECCKUX 3a1a4.

OpueHTHpPOBaTbCS B MOHATHM — TOYKHU IEpPECEYEHUs MEIHUaH TPeyrojbHUKa
(meHTpa Macc) B pelieHruy 3a1a4.

Brnanets moHsiTHEM CpeHEN TMHUHU TPEYTOJbHUKA U TpaleIuu, TPUMEHSITh UX
CBOWCTBA IIPU PELICHUU MPOCTEHUIINX F'€OMETPUUECKUX 3a1a4. FIMeTh npeacraBieHue
o Tteopeme daneca u TeopeMe O MPOMOPIIMOHAIBHBIX OTPE3KaX, MPUMEHSTh UX JUIS
pENIeHHsI MPAKTUYECKUX 3a71a4 (C OMOpOH Ha 3PUTEILHYIO HATJISTHOCTD).

[IpumeHsATh TpU3HAKKA TOAOOWS TPEYTOIHPHUKOB B PEIICHUU HECIOXHBIX
TreOMETPUUYECKUX 3a7a4.

[Tonb3oBaTecss Teopemoil Iludaropa [isi pelieHHs] TEOMETPUYECKUX U
PAKTUYCCKUX 3a]1a4.

Bnagerp moOHATHSMH CHUHYCa, KOCHMHYca U TaHI€HCa OCTPOTO yria
IPSIMOYTOJIBHOTO TpeyroibHUKA. [l0b30BaThCsl ATUMHU TOHATHUSIMH JJIS PEIICHUS
MPAKTUYECKUX 3a7a4 (ITpU HEOOXOIMMOCTH C ONMOPON Ha AITOPUTM MPABUIIA).

Beraucnare  (pa3nuuHbIMH - crioco0aMu) (C OMOpOM Ha  CIPABOYHYIO
uH(pOPMAIMIO) IUJIOMIAAh TPEYTrOJbHUKA M IUIOMIAJAM MHOTOYTOJIbHBIX (UTyp
(MOB3YyACh, T/I€ HEOOXOAUMO, KAIBKYJIATOPOM). [IpMEeHsTh OJlydYeHHbIE YMEHUS B
MPAKTUYECKUX 3a]ja4ax.

Brnagets TOHATUSMU BIMCAaHHOTO M IEHTPAJIBHOTO YIJA, HCIOJIb30BaTh
TEOPEeMbI O BIIMCAHHBIX YTJIAX, YIIaX MEXIy XOpJaMu (CEKYIIUMH) U YIJIe MEXIY
KacaTeJIbHOU U XOPJIOW IPH PEIIEHUH MPOCTEUIINX TEOMETPUUECKHUX 3a/1a4.

Brnanets TOHSITHEM ONMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSTh CBOMCTBA
OTHMCAHHOTO YETHIPEXYTONHHUKA TP PEIICHUN TPOCTEUIITNX 3aad.

[IpumeHsATh TONyYCHHBIC 3HAHHWS HAa MPAKTHKE — CTPOUTH MAaTEeMaTHYECCKUE
MOJIEH I 33724 peajbHOU >KM3HHU U MPOBOJUTH COOTBETCTBYIOIIUE BHIYMCICHUS C
NpPUMEHEHUEM TOA00US W TPUTOHOMETPUH (TONB3YsCh, THAE€ HEOOXOIUMO,
KQJIBKYJISITOPOM).

9 KUIIACC

3HaTh TPUTOHOMETPUUYECKHE (YHKIMU OCTPbIX YIJOB, HAXOJUTh C UX
IOMOIIbIO PA3JIMYHBIE DJIEMEHTHl MPSAMOYIOJBHOTO TPEYTOJbHUKA («pEIIeHHE
OPSIMOYTOJIBHBIX TPEYTOJbHUKOBY). HaxouTh (C OMOIIBbIO KaJIbKYJISATOPA) JUIUHBI U
YTJIbI JJ1 HeTaOJUYHBIX 3HAYEHUI.

[Tonb30BaTbess GopMysaMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM JUII HAXOXIEHUS COOTHOLIEHHH MEXAY TPUTOHOMETPUYECKUMHU
BEJIMYMHAMHU (C OTIOPOil Ha CIIPABOYHYIO HH(POPMAIIHIO).

Hcrnonb30BaTh TEOPEMBI CUHYCOB M KOCHHYCOB ISl HAXOXKJIEHUS PAa3IU4YHBIX
AJIEMEHTOB TPEYTOJbHUKA (PELIEHWE TPEYTrOJbHUKOBY»), MPUMEHATh WX NpH
PEIeHNH NPOCTEHIINX TEOMETPUYECKUX 3a/1aY.

BnaneTts noHatusmMu npeoOpazoBaHus MOA0OUS, COOTBETCTBEHHBIX 3J1€MEHTOB
nono6Hbix ¢uryp. Ilonmp3oBaThecsi cBoiCTBaMUM MOAOOMS TPOM3BOJIBHBIX (QUTYD,



YMETh BBIUUCIATH JUIMHBI U HAaXOJIUTh YTkl y MOJO0OHBIX (uryp (1o anropurmy
y4eOHbIX neiicTBuil). [IpuMeHsTh CBOWCTBA MOAOOMS B MPAKTUYECKUX 3a/1adyax.
YMeTh NPUBOAUTH MPUMEPHI TOJJOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonp3oBaThecs TeopeMaMH (10 BU3yaJIbHOUM OMOpPE) O MPOU3BEACHUU OTPE3KOB
XOpI, O MPOU3BEICHUH OTPE3KOB CEKYIINX, O KBAAPATE KACATEIbHOM.

[Tonp30BaThCs BEKTOpaMH, IMOHHUMATh HUX TEOMETPUUYECKUN U (HU3NUYECKUI
CMBICJI, TMPUMEHSTh HX B PEIICHUHM TEeOMETPUUYECKUX U (PU3NUEeCKUX 3ajad.
[TpumeHsTh CKansipHOE MPOU3BEACHUE BEKTOPOB JJIs1 HAXOXKJICHUS JJIMH U YIJIOB.

[Tonp30BaThCA METOAOM KOOPAMHAT HA TUIOCKOCTH, IPUMEHSTH €T0 B PELICHUN
F€OMETPUYECKHUX U MPAKTUUECKUX 3a7ad.

Bianerp NOHATHUSIMU TMPAaBUIBHOTO MHOTOYTOJBHHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI TyTH OKPYHOCTH M PAaJMaHHOW MEpbl yIria, YMETh BBIYUCIATH IUIOMIAIb
Kpyra W ero 4vacrtei (¢ omopod Ha cmpaBouHyr uHpopmaruio). [Ipumensats
MOJIyYEHHbIE YMEHHUS B IPAKTUUECKUX 3a/1a4ax.

Haxomute ocu (Wi UEHTPHI) CUMMETPUH (QUTYp, TPUMEHSATH JIBHKCHUS
IJIOCKOCTH B MPOCTEUIINX CIy4dasix.

[IpuMeHSTh MONMyUYEHHbIC 3HAHUS HA MPAKTUKE — CTPOUTh MATEeMaTUYECKUE
MOJIENN JUISl 33/1a4 PEATbHOM JKU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIUUCICHUSA C
OpPUMEHEHUEM TIOJ00MSI W TPUTOHOMETPUYECKUX (QYHKIUM (MOJB3ysACh, TJIE
HE0OXO0IUMO, KaJIbKYJISITOPOM).

PABOYAS ITPOTPAMMA YUYEBHOI'O KYPCA «BEPOATHOCTDb 1
CTATUCTHUKA» 7-9 KJIACCbI

Henan n3yyeHus yueOHOro Kypca

B coBpeMeHHOM HH(PPOBOM MHpE BEPOSTHOCTh U CTATUCTHUKA TPHOOPETAIOT
BCE OOJIBIITYIO0 3HAYMMOCTD, KaK ¢ TOYKU 3PEHUS MPAKTHUYCCKUX MPUIOKEHUN, TaK U
uX posii B oOpasoBaHWW. Ka7plii 4YeIOBEK IMOCTOSHHO NMPUHUMAET PEIICHUS Ha
OCHOBE MMEIOIIUXCS Y HETO JaHHBIX. A 171 0OOCHOBAHHOTO TPUHATHS PEIICHUS B
YCIIOBUSIX HEIOCTAaTKA WM W30bITKa MHPOPMAITUU HEOOXOAMMO B TOM YHCIIE XOPOIIO
chOpMHUPOBAHHOE BEPOATHOCTHOE M CTATUCTHUYECKOE MBINUICHHE. IMEHHO TT03TOMY
OCTpO BCTala HEOO0XOAUMOCTh CGHOPMHPOBATH y OOYYAIOMIMXCA, B TOM YHCIIE
oOyyvaroruxcst ¢ 3[IP, ¢hyHKIMOHATBHYIO TPAaMOTHOCTH, BKIIIOYAIONIYIO B ce0si B
KauyeCTBE HEOTHEMJIEMOM COCTABIISIIOIIEH yMEHHWE BOCIPUHUMATh W KPUTHUYCCKU
aHAMM3UPOBaTh WH(MOPMAIUIO, MPEACTABICHHYIO B Pa3IUYHBIX (hOopMaxX, MOHUMATH
BEPOSITHOCTHBIN ~ XapakTep MHOTHX peaJbHBIX TIPOIECCOB W 3aBUCHUMOCTEH,
IIPOU3BOJIUTH TMPOCTEHUININE BEPOSTHOCTHBIC PAcCUEThl. 3HAKOMCTBO C OCHOBHBIMH
NpUHIIMIAMU cOOpa, aHaJu3a W MPEJICTaBICHUS JaHHBIX U3 PA3IMYHBIX cep KU3HU
o0111ecTBa U TOCYJapCTBA MPUOOIIAET 00yUarOIMMXCs K 00IIIECTBEHHBIM UHTEPECaM.

B crpykrype mporpamMmbl yueOHOTO Kypca «BeposTHOCTh M CTaTHUCTHKA»
OCHOBHOW IIIKOJIBI BBIJICJICHBI CIICAYIOIINE COAEPKATEITbHO-METONYCCKUE JTMHHH:
«IIpencraBneHue JaHHBIX W OINUCATEIbHAs CTATUCTHKAY», «BeposTHOCTHY;
«2neMeHThl KOMOMHATOPUKNY; «BBenenue B Teoputo rpadony.

Conepxanne nmuann «lIpencraBieHne JaHHBIX W OMUCATENbHAS CTATUCTHUKA



CIIy>KUT OCHOBOH 111 (pOpMUPOBaHUS HABBIKOB PabOThI ¢ UH(OpMAIIMEl: OT YTEHUS U
WHTEpHIpeTanui UHQOpMAIlMU, TPEACTABICHHOW B Ta0JWIlaX, HAa guUarpaMMmax u
rpadukax 1m0 cOopa, TPEACTABICHHWS M aHadu3a JaHHBIX C HCIOJIb30BAHUEM
CTaTUCTUYECKUX XAPAKTEPUCTUK CpPEeIHMX U paccenBaHus. Paboras ¢ HaHHBIMH,
oOyuaronuecst ¢ 3IIP yyarcs cuuThIBaTh U UHTEPIPETUPOBATH JIAHHBIE, BBIJIBUIATD,
apryMEHTUPOBaTh W KPUTUKOBATh MPOCTEHIINE THUIOTE3bl, Pa3MBIIUIATh HaJ
dbakTOpaMu, BBI3BIBAIOIIUMU WU3MEHUHUBOCTh, M OIICHUBATh MX BJIMSHUE Ha
paccMaTpuBaeMble BEJIMUUHBI U MTPOIIECCHI.

NHTyUTHBHOE NpPEACTaBIECHUE O CIYyYalHOW HM3MEHYHMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEN U TEHJICHIIMN CTAaHOBUTCS MOTUBUPYIOIIEH OCHOBOM 1Sl U3YUYEHHUS
TEOPUHU BEpOATHOCTEH. bombioe 3nadueHue s ooyyarommuxcs ¢ 3I1P 3nech umeror
NPaKTUYECKUE 3a/JaHUsl, B YACTHOCTU OMBITHI C KJIACCUYECKUMHU BEPOATHOCTHBIMU
MOJEJSIMU.

[ToHsiTHE BEPOSTHOCTH BBOJUTCS KAk Mepa MPaBIONONO00WS CIIy4yalHOTO
coobiTus. [Tpu n3ydenun kypca oOyuatromuecs ¢ 3I1P 3nakomMaTcs ¢ mpocTerimmumu
METOJaMU  BBIYUCJICHUSI BEPOSITHOCTEH B  CIIy4yaWHBIX OSKCIHEPUMEHTaX C
PABHOBO3MOXHBIMU ~ 3JIEMEHTAPHBIMU  HCXOJIaMH, BEPOSTHOCTHBIMU 3aKOHAMHU,
NO3BOJISIIOLIMMU CTaBUTh U pemarb Oosee CcloXHbIe 3anadud. B Kypc Bxondr
HayaJbHbIE MPEACTABICHUS O CIy4YalHbIX BEJIMYMHAX W HUX  YHCIOBBIX
XapaKTepUCTHUKAX.

Takke B paMKax 3TOro Kypca OCYIIECTBIISETCS 3HAKOMCTBO OOYYAIOIIMXCS C
3[IP ¢ MHOXecTBaMM U OCHOBHBIMHU  OIE€palldsIMU  HAJ MHOXKECTBAMH,
paccMaTpUBAaIOTCSl MPUMEpPbl TMPUMEHEHUs [JJis pelIeHHs 3aJad, a TakKke
UCIIOJIb30BAHUS B JPYTUX MATEMATHUECKUX Kypcax v YUCOHBIX MpeaMeTax.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

B 7-9 kmaccax msywaeTrcsi Kypc «BeposSTHOCTh M CTaTHCTHKA», B KOTOPBIH
BXOJMAT pasjaenbl: «lIpencraBieHHe JaHHBIX W ONUCATElIbHAs CTATHCTHKAY;
«BeposTHOCTEY; «DIeMEeHThl KOMOMHATOPUKNY; «BBeneHre B Teopurto rpadony.

Ha wm3ydenuwe maHHOro xypca oTBOAMT 1 ydeOHBIM 4Yac B HEJEII0 B TCUCHHE
KaXXJ10r0 roja o0ydenus, Bcero 102 y4ueOHBIX Jaca.

COAEPXAHUE YYEBHOI'O KYPCA «BEPOSTHOCTb U CTATUCTUKA (ITO
I'OAAM OBYYEHUA)

7 KIIACC

[IpencraBienne NaHHBIX B BUe TaONuUIl, aAuarpamm, rpaduxoB. 3amogHEeHUE
Ta0JINII, YTEHUE U TTOCTPOEHUE JUArpaMM (CTOJIOUKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Urenne rpadmkoB peaidbHBIX MpoiieccoB. M3Bneuenne nHpopmManum U3 quarpaMm u
Ta0IM1, UCIIOJIL30BAHUE U UHTEPIIPETALIMS IAHHBIX.

OnucarenbHasi CTaTUCTHKA: CpeaHee apu(pMETHUYecKoe, MeAHaHa, pa3Max,
HauOoJiblllee U HAWMEHbBIIEE 3HAYEHUs Ha0opa YHCIOBBIX MaHHBIX. [Ipumeps
CIIly4YaliHOM U3MEHYUBOCTH.

*Cny4yaliHblil dKCTIEpUMEHT (OMBIT) W chaydaitHoe coObiTHe. BeposTHOCTh U



gacToTa. Posib MaoBEepOSTHBIX U MPAKTHUYECKH JTOCTOBEPHBIX COOBITUHN B MPUPOJIE U
B oOmecTBe. MoHETa 1 UTpaJibHASI KOCTh B TEOPUHU BEPOSITHOCTEH™ ",

*T'pad, BepmuHa, pebpo. Cremenp BepmmHbL. Yucino pébep m cymmapHas
crenenb BepuuH. [IpeacraBnenne o cBs3Hoctu rpada. Llemu m muxmsl. Ilytn B
rpadax. O6xon rpada (sinepoB nyTh). [IpencraBienue 06 opueHTHPOBaAaHHOM TIpade.
Pemenue 3amau ¢ momoripio rpadoB™.

8 KUIACC

[IpencraBienne JaHHBIX B BUAE TaOIUL, 1UarpamMmm, rpa)ukoB.

MHOXeCTBO, 3JE€MEHT MHOXECTBa, MOAMHOXecTBO. Omnepanuu  Haj
MHOXKECTBaMU: 00bEeIMHEHHE, lepeceueHue, qonojiHenue. CBOMCTBa onepanuil Hajl
MHO’KECTBaMHU: EPEMECTUTENIBHOE, COYETaTEIbHOE, pacnpeneuTenbHOE,
BKJItoueHus. lcnonb3oBaHue rpauueckoro MpPEeACTABICHUS MHOMKECTB s
ONMCAaHMS PEAIBHBIX IIPOLIECCOB M SBJIECHUI, IPU PELICHUHN 3a/1a4.

*N3mepeHune paccemBaHMs AaHHBIX. JlUcnepcHs M CTaHJApPTHOE OTKIOHEHUE
YHCIOBBIX HA0OPOB. JlnarpamMmma paccenBaHus™.

OnemeHTapHble CcOObITHS  ciay4yaiiHoro ombiTa. Ciy4ailHble  COOBITHS.
BepositHocTH cOOBITHI. ONBITBI ¢ PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.
Cnyuaitnbiii BIOOp. CBsI3b MEXKIY MaJIOBEPOSTHBIMU U MPAKTUYECKU JTOCTOBEPHBIMU
COOBITUSIMU B TIPUPO/IE, OOIIECTBE U HAYKE.

*JlepeBo. CBOICTBa J€pEBbEB: €IMHCTBEHHOCTh IIyTH, CYIIECTBOBaHUE
BUCSYCH BEpIIMHBI, CBS3b MEXAY YHCIOM BepmMH W uuciaom pédep. [lpaBumio
yMHOeHHUs. Pelienne 3aiay ¢ noMoupto rpagos.

[IpotuBononoxueie coObiTus. Juarpamma Oiinepa. OObeguHeHUE U
nepeceueHue  coObITHil.  HecoBMmectHble  coObiTus. DopMyna  CIOXKEHUS
BEPOATHOCTEU. YcCiOBHasA BeposATHOCThb. [IpaBmiio ymHoxenus. HeszaBucumele
coOpiTusa. IlpencraBneHue sKcnepuMeHTa B BHJE JepeBa. PemieHue 3agad Ha
HaX0)KJICHUE BEPOSTHOCTEH C IMOMOLIBIO JEpeBa CIy4allHOrO SKCIIEPUMEHTA,
nuarpamm Ditnepa*.

9 KUIIACC

[IpencraBnenne  JaHHBIX B BUAE  Ta0uul, JAuarpaMM, IpaduKoB,
UHTEpIpeTanns JaHHbIX. UTeHne U MmocTpoeHue Tabnull, Juarpamm, rpa@ukoB IO
peanbHbIM JaHHBIM.

[TepectanoBku u Qakropuan. CoueTaHuss U YUCIO COYETaHUA. *TpeyrobHUK
[Tackans™. Pemenne 3a1a4 ¢ MCMOIb30BaHUEM KOMOMHATOPUKH.

*T'eomeTpuueckasi BeposATHOCTb. CiydailHbI BBIOOp TOYKM M3 (UIYphl Ha
IUIOCKOCTHU, U3 OTPE3Ka U U3 IyT'H OKPYKHOCTH™.

HcnbiTanne. Yenex u Heynaya. Cepust MCIIbITaHUN 10 niepBoro ycnexa. Cepust
ucnelTannii bepayiu. BepostHocTu coObITHil B cepun ucnibiTanuil bepryu.

CrnydaiiHas BeJMYMHA W PACHpElEICHUE BEPOATHOCTEH. MartemaTudeckoe

4 3nmech u ganee * * 0003HAUEHBI TEMBI, U3ydeHHE KOTOPHIX IPOBOIANTCS B 03HAKOMHTENBHOM TutaHe. [lemaror
CaMOCTOSITENILHO ONpe/eIsieT 00beM U3ydIaeMOro MaTepHana.



OoXujgaHune W jaucrepcus.  lIpumepsl  MareMaTM4ecKoro - OXKUIAAHHUS KAk
TEOPETUYECKOrO CPEAHEr0 3HAYCHUS BEIMYMHBI. MaTeMaTHyecKoe OXUIAAHUE U
JUCTIEPCUS CIIyHYalHON BEJIMUMHBI «YHUCIIO YCIIEXOB B CEPUM UCTIBITAHUN bepHymmy.

[Tonsitue o 3akoHe OoybmIUX 4Ywcesl. M3mMepeHune BEpOSTHOCTEH C MOMOIIBIO
yacToT. Posib ¥ 3HaUeHHE 3aKOHA OOJIBIIMX YUCEN B PUPOJIE U OOLIECTBE.

IINTAHUPYEMBIE ITIPEJIMETHBIE PE3VJIbTATBI OCBOEHHMA
®EJJEPAJIBHON PABOYEN ITPOT'PAMMBI KYPCA «BEPOSTHOCTH U
CTATUCTUKA» (ITO TOOAM OBYUEHU )

IIpenmeTHbIE pe3ysIbTaThl OCBOEHUs Kypca « BepOsSTHOCTh U CTaTUCTUKA» B 7—
9 Kiaccax XapakTepHU3yIOTCS CIAEAYIOIUMHA YMEHUSIMU.

7 KIIACC

Yurare uH(OpMaIMio, NTPEACTAaBICHHYI0O B TabimuIlax, Ha JuarpaMMmax;
NPEICTaBIATh JaHHbIE B BHUJAE TAaONMUIl, CTPOUTH JWArpaMMBbl (CTOJOMKOBBIC
(cronbuaTeie) U KPYTOBBIC) TI0O MACCUBAM 3HAYEHUH (C UCIIOJIH30BAHUEM 3PUTEIBHON
HaTJISAHOCTH W/ WK BepOaIbHON OMOPHI).

OnuceiBaTh ¥ UHTEPIPETUPOBATH  pPEANbHBIE  YHUCIOBBIE  JIAHHBIE,
Ipe/ICTaBlICHHbIE B TA0JIMIIAaX, HA IUarpaMmax, rpapukax.

OpueHTUpOBaTbCSI B MOHATHUSIX W ONEpPUPOBATH MMU Ha 0Aa30BOM YpPOBHE:
cpenHee apudMeTuyecKoe, Merana, HauOoblllee 1 HaMMEHbIIee 3HAUYCHUs, pa3Max.

Nmetp mpencraBieHWe O CIy4alHOW HM3MEHYMBOCTHM Ha MpUMEpax IIeH,
bu3MUeCKX BEIUYHH, AHTPOIIOMETPUYECKUX IaHHBIX; HUMETh MPEJCTaBICHUE O
CTaTUCTUYECKON YCTOWYUBOCTH.

8 KUIACC

W3BnekaTte U npeoOpa3oBbIBaTh HH(OpMALUIO, MPEACTAaBICHHYIO B BHUJE
TabJull, Auarpamm, rpaukoB; MPEICTaBIATh JAHHbIE B BHJE TaOMUI, TUArpaMM,
rpaduKoB.

OnuceIBaTh OCJIE COBMECTHOIO aHAJIM3a JJAHHBIE C IOMOIIBIO CTATUCTUYECKUX
noKasareyiei: CpeJHUX 3HAYECHUHW W Mep pacceuBaHus (pa3max, IUCIEepCUsi u
CTaHJJAPTHOE OTKJIOHEHUE).

Haxoautb 4acTOThl YMCIIOBBIX 3HAUEHUHN U YAaCTOTHI COOBITUN, B TOM YHUCIIE 110
pe3yJibTaTaM U3MEpPeHu U HaOMoAEHUNH (C HCMHOJb30BAHUEM 3pPUTEIBLHOU
HATJISITHOCTH H/VJTH BepOATbHOU OTIOPHI).

HaxonuTe BEpOATHOCTH CIy4alHBIX COOBITUH B ONBITaX, 3Has BEPOATHOCTH
3JIEeMEHTapHbIX COOBITUH, B TOM YHCIE B OMNbITaX C PaBHOBO3MOXHBIMU
AJIEMEHTapPHBIMU COOBITUAMM (C MCHOJB30BAHUEM 3pPUTEIBHOM HATJSHOCTH W/WIH
BepOAIbHON OMOPBHI).

Nmerps mnpencraBieHne O Tpa@UUecKUX MOJAENAX: JIEPEBO CIy4alHOTO
AKCIEPUMEHTA, JUarpamMMbl DiJiepa, YuciIoBas mpsmasl.

OnepupoBarh MOHATUAMH Ha 0a30BOM YpPOBHE: MHOXECTBO, MOJMHOKECTBO;
BBINOJIHATH ONEpaly HaJl MHOXKECTBAMU: 00bEIMHEHUE, TIEPECEUCHHE, TOTIOTHEHUE;



NEPEUYUCIISATh  AJIEMEHThl MHOXKECTB; IPUMEHSATh CBOMCTBA MHOXECTB  (C
UCIIOJIb30BaHUEM BU3YaJIbHOW OMOPHI).

Nmeth mpencTaBieHne O rpauuecKoM MPEACTABICHUE MHOXKECTB M CBS3EH
MEKJ1Yy HUMH JJIsI OMCAHUS MPOLIECCOB U SIBJIEHUN, B TOM YHCIIE MPU PELICHUHN 3a]1a4
U3 JIPyTUX YYEOHBIX MPEIMETOB U KYPCOB.

9 KUIIACC

W3BnekaTh U mpeoOpa3oBeIBaTh HHPOPMALIMIO, TIPEICTABIEHHYIO B Pa3IUUYHbIX
UCTOYHMKAaX B BUJE TaONHUL, Juarpamm, rpaukoB; MPEJICTABISATh JAHHBIE B BHJE
TabJINlLl, JUarpaMm, rpauKoB.

Pemate mnpocreiilime 3aaud OpraHM30BaHHBIM MEPEOOPOM BapHUAHTOB, a
TaK)Ke C UCIMOJIb30BAaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Nmeth mpencraBieHre 00 OMUCATEIbHBIX XapaKTEPUCTUKAX [JII MAaCCHUBOB
YUCJIOBBIX JJAHHBIX, B TOM YHUCJIE CPEIHUE 3HAYEHUSI U MEPBI PACCEHBAHUS.

HaxonuTh 4acTOTHl 3HaYE€HWW W YACTOTHI COOBITHS, B TOM YHCIIE TOJIb3YSCh
pe3yibTaTaMu MPOBEIEHHBIX U3MEPEHUM U HAOMIOACHUI (C OMOpPOi Ha CIIPABOYHYIO
uHGOpPMAITHIO).

HaxoauTh BEpOSITHOCTH CIy4allHBIX COOBITUM B M3YUYEHHBIX OIBITAX, B TOM
YHCJIE B OINBITaX C PAaBHOBO3MOXXHBIMH JJIEMEHTAPHBIMH COOBITHSIMHU, B CEPHIX
VCTIBITAHUH JI0 TIEPBOTO yCIIEXA, B CEPUAX UCIIBITAHNN bepHyIun.

Nmere mnpexacrtaBiieHWE O CIy4alHOW BEJIWYMHE MW O PaCHpeIeiICHUU
BEPOSATHOCTEH.

NmeTs mnpencraBieHME O 3aKOHE OOJBIIMX YHUCEN KaKk O TMPOSBICHUU
3aKOHOMEPHOCTH B CIy4ailHOM M3MEHYMBOCTH M O POJIM 3aKOHA OOJIbILIMX YHUCEN B
OpUpOAE U OOILIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

Temarnueckoe IIaHUPOBAHME M KOJIMYECTBE YacCOB, OTBOJMMBIX Ha OCBOEHHE Ka)XXJOW T€Mbl yueOHOIro MpeameTa
«Marematuka» (QenepanbHOM agaNTUPOBAHHOW OCHOBHOW 00pa3oBaTeNbHON MPOTpaMMBbl OCHOBHOTO  OOIIETO
oOpa3oBaHus 00YyYarOIUXCs C 3aJEPKKOM NICUXUYECKOr0 pa3BUTHS, B IIEJIOM COBHAAAIOT C COOTBETCTBYIOIIUM pa3eioM
dbenepanbHON pabouelt mporpaMMbl y4eOHOro mpemmera «MaTematnkay o0pa3oBaTEIBLHOW MPOTrPaMMBI OCHOBHOTO
obuiero od6paszoBanus. Ilpu 3ToM Opranuszanus BOpaBe camMa BHOCUTh W3MEHEHUS B COJEP)KaHHE M paclpeiesieHue
y4eOHOro maTepuaja Mmo rogam OOy4Y€HHUs, B IOCJIEAOBATEIBHOCTh M3YYEHHS TEM M KOJMWYECTBO YAaCOB HA OCBOECHHE
KOKJIOM TeMbl, OINpEACIICHHE OpraHu3allMoOHHbIX (QopM o0O0ydeHuss U T.. OOOCHOBAHHOCTH JaHHBIX W3MEHEHMI
onpejensieTcss BbIOpaHHBIM — oOpa3zoBareiabHOM  opranuzanueilt YMK, wuHauBHOyallbHBIMU — NCUXO(U3UUECKUMU
0COOEHHOCTSIMU KOHKpEeTHBhIX oOydvatontuxcs ¢ 3P, creneHpio yCBOGHHOCTH MMHU YUYEOHBIX TEM, PEKOMEHAALMSIMH TI0
0TOOpY U aJanTaiuu y4eOHOro MaTepuana o MaTeMaTtuke, mpejcTaBieHHbIMU B [losicHUTENbHOM 3amucke.

5 kaacce (He menee 170 u)

Ha3Banue
pa3naesa (Tembl)
Kypca (4ucj10

OcHoBHOe coaep:kaHne

OcHOBHBIE BU/IbI 1eSITeIbHOCTH 00y4aI0INXCH

4acoB)
HarypanbHbie Hecatnunas cucrema cuuciaeHus. Pan HarypanbHbIX uncen. |YUuTaTh, 3anucbiBaTh, CPAaBHMBATh HATypalbHBIC YHCIA;
unciaa. JleiicrBust ¢ |Hatypansubii psa. Yucno 0. HarypanbHble uyuciia Ha|y4acTBOBaTh B OOCY:KIEHHH CIOCOOOB YIOPSAOYMBAHUS
HATYPaJbHBIMU KOOP-JIMHAaTHOMN IPSIMOM. CpaBHeHue, OKPYIJICHHUE | YU CEIL.
YK CJIaMK HaATYpaJbHBIX YUCEIL. HN300paxaTh KOOPAMHATHYIO NPSIMYyK, OTMeYaThb 4KCIIA

(43 9)

ApudmeTnueckue JEHCTBUSL C HaTypajibHBIMU YHCIAMHU.
CrolicTBa HyJid NpPU CJIOKEHUHU U -yMHOXKEHHH, CBOMCTBA
CAUHUIIBI npu YMHOKCHUMU. HepeMeCTI/ITeHBHOG n
coueTaTeNIbHOE  CBOMCTBA  CJOXKEHUS WM yYMHOXEHHS,

*pacIpe/IeTHTEeTbHOE CBOMCTBO yMHOKEHHS ™ %,

TOYKaMH Ha KOOPJAMHATHOM MNpsSMON, HAXOAUTh KOOPIUHATHI
TOYKH.

HccaenoBath cBoiicTBa HaTypaiabHOro psAna, yncen 0 u 1 npu
CJIO)KCHUU U YMHOKCHHUMU.

Hcnoab30BaTh NPaBHJIO OKPYIVIEHHMS HATYpPaJbHBIX YHCEI
pu HEOOXOIMMOCTH C OTIOPOM Ha aNTOPHUTM IMPaBUIIA.




*JlenuTenu W KpaTHbIE® 4YHWCNA, pa3NOKEHHWE 4YHUCIIa Ha
MHOXHTENH. Jlemenne ¢ octatkoMm. [IpocTeie M cocTaBHbIE
gyncna. *[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9*.

CreneHb ¢ HaTypaJbHBIM [TOKA3aTEIEM.

HucnoBble BBIPAXKEHUS; TOPSIAOK JEHCTBUM.

Pemrenre TeKCTOBBIX 3a/1a4 Ha BCe apuUPMETUUECKUE TCUCTBUS,
Ha JBUKEHUE U TIOKYIKHU.

BeinonHaTs apudmerudyeckue AeHCTBHA C HaTypaJbHBIMH
YKUCJIaMHU, BBIYMC/ISTH 3HAYEHUS 4YHMCIOBBIX BBIPAXKCHUM CO
cKoOKaMu U 6e3 CKOOOK.

3anuchbIBaTh IPOU3BEICHUE B BUJC CTECIICHU, YUTATh CTCIICHH,
HCNOJIb30BAaTh TEPMHHOJIOTHIO (OCHOBaHHE, II0Ka3aTelb),
BBIYMCJIATh 3HAYEHUsI CTENEHEH INpu HEOOXOJUMOCTH ¢
BU3YyaJIbHOU OIIOPOM.

BbINOJHATL NPUKUAKY M OLEHKY 3HAaYCHUM 4YHMCIOBBIX
BBIDOKEHUH, NMpeajaratb ¥ NPUMEHATh NPUEMBI NPOBEPKH
BBIYMCIICHUM.

Hcnonb30BaTh NpPU  BBHIYKUCICHUSAX MepeMeCTHTENbHOe M
coyeTaTteibHOe CBOMCTBA  CJIOKEHHSI M YMHOKEHHSs,
*pacnpenenaureabHoe CBOICTBO YMHOKEHUsI™;
GbopMyIupoBaTh U NPUMEHATH IPAaBUIA MPeodpa3oBaHMSA
YHCJIOBBIX BbIPasKeHHi Ha OCHOBe CBOICTB
apuMeTHYeCKMX JeCTBHH NPH  HEOOXOAMMOCTH €
HAINPaBJAIOLIEH IOMOIIbIO.

®opmyaupoBaTh OmMpeaedeHHs JEIUTENs M KpaTHoro (c
ONOpPOM Ha aJIrOpUTM IIpaBWia), HA3bIBATh [JEIUTEIN U
KpaTHBIC YMCIIA; PACMO3HABATH IIPOCTBIC U COCTABHBIC YMCIIA;
(¢opmMyaupoBaTh U NPUMEHSITH MPU3HAKHU JCIMMOCTU Ha 2, 3,
5, 9, 10, (c omopoii Ha airopuT™M IpaBUia); MPUMEHSITH
AJITOPUTM  PA3JIOKEHUS] YHUCIAa HA MPOCThIE MHOXHUTEIH;
HAXOJIUTH OCTATKH OT JICJIEHUS M HEIIOJIHOE YaCTHOE.
PacnosHaBaTh WCTHHHBIE U JIOXKHBIE BBICKA3bIBAHUSA O
HaTypaJbHbIX quciax, NPUBOINTH NpUMepbI u
KOHTPIIPUMEPBI, CTPOMTbh BBICKA3BIBAHMA W OTPULAHUSA
BBICKa3bIBaHUI O CBOMCTBAaX HATypalbHBIX YHCEJ C OMOPON Ha
oOpaszerr.

Pemath TEeKCTOBbIE 3agaud  apuMETHYECKHM CIOCOOOM,
HCINOJIB30BATh 3aBHCHMOCTH MEXJy BEIMYMHAMU (CKOPOCTD,
BpeMsi, PacCTOSHUE; 1IeHa, KOJIUYECTBO, CTOMMOCTb M Jp.) IpHU
HEOOXOMMOCTH C HCIIOJIb30BaHHEM CIPABOYHON MH(MOpMALNK:
aHAJIM3HPOBATH TEKCT 33Jjaull, mepedopMyImpoBaTh YCIOBHUE,




U3BJIEKATH HEoOXOMMBbIe JaHHBbIE, YCTAHABJIHMBATH
3aBUCUMOCTH MEXJy BEJIMYMHAMHU IIPU HEOOXOJUMOCTH C
HAIIPABJIAIOILEH ITOMOLIBIO.

MogaeanpoBaTh XOJ PELICHHs 3aJa4d C MOMOIIBK PUCYHKA,
CXEMBI, TAOJUIIBL.

IIpuBoauTh, pa3zdupatrh, pasINYHBIC
pelieHuii  TEeKCTOBBIX 3adad (mpu
HaIPaBJISAIONICH TOMOIIIBIO).

C noMombI0 MeJarora OLEHUBATh IOJIYYEHHBIH PE3yIbTaT,
OCYHIECTBJSATH  CaMOKOHTpPOJIb,  IIPOBEpsii ~ OTBET  Ha
COOTBETCTBHE YCIOBHIO, HAXOAHThb OIINOKH.

*Pemiate 3aa4d ¢ MOMOIIBI0 Nepedopa BceX BO3MOKHBIX
BAPHAHTOB™.

3HAKOMMTBCS ¢ HCTOPHEN Pa3BUTHS apU(DMETUKH.

pCIICHHS, 3amucu
HEOOXOAUMOCTH C

Harnsanas
reomerpus. JTunuu

Ha IIJIOCKOCTH
(12 u)

Touka, npsimas, oTpe30kK, Jyd. Jlomanas. M3mepenue mJIMHBI
OTpE3Ka, METPUYECKHE  EIMHULIBI HU3MEPEHUS  JUIMHBL.
OKpy>KHOCTb U KPYT.

IIpaktuyeckas padota «IlocTpoeHue y3opa U3 OKpyKHOCTEW.

Yron. IlpsAMOH, OCTpBIM, TyHmoW U pPAa3BEPHYTBHIA YIVIBL.

N3mepenue yrios.

[IpakTuueckas pabora «IlocTpoeHue yriosy.

Pacno3naBar, Ha  4Yeprexkax,
UCIOJB3Ysl TEPMHUHOJIOTHIO, M HM300pazkaTh C IIOMOIIbIO
4epTEXHBIX ~ MHCTPYMEHTOB  (IIpH  HEOOXOAMMOCTH IO
BU3YyaJIbHOI OIIOpE): TOUYKY, MPSAMYI0, OTPE30K, JIy4, Yrod,
JIOMaHYI0, OKPY>KHOCTb.

Pacno3HaBaTh, MPUBOAUTHL NMPHMeEPHI OOBEKTOB PEATBLHOIO
MHUpa, UMeoLUX (OopMy H3Y4YEHHBIX (UTYp, ONEHHBATH HX
JIMHENHbBIE pa3MepBI.

Hcnoap3oBarh JTUHENHKY U TPAHCIIOPTHP KaK MHCTPYMEHTHI UIst
MIOCTPOEHUSI U U3MEPEHMS: M3MEPATH JUIMHY OTpE3Ka, BEITUUUHY
yIia; CTPOMTHh OTPE30K 3aJaHHOM JUIMHBIL, YroJ, 3aJaHHOU
BEJIMUUHBL;, OTKJIAAIBATH LIUPKYJIEM paBHBIE OTPE3KH, CTPOUTH
OKPY’KHOCTb 3aJJaHHOT'O Pajuyca.

M300pakarh KOHPHUTypallMd TIeOMETPUYECKUX GUryp us
OTPE3KOB, OKPYKHOCTEM, WX YacTed Ha HEJIMHOBAHHOU H
KJeT4yaToil Oymare; mpemjaraTtb, ONHMCHLIBATHL M 00CY:KIaTh
cnoco0bl, AaJrOPUTMbI IOCTPOCHHS TIOCIE COBMECTHOTIO
aHaJn3a.

Pacno3HaBath u m300paxkaTh Ha HEJIMHOBAHHOM U KIIETYaTOU

PUCYHKaX, ONHUCHIBATD,




Oymare TpsSMOH,
CPaBHUBATBH YIJbI.
BbIuucasiTh ATUHBI OTPE3KOB, JIOMAHBIX.

[MonumMaTh W HCOOJB30BATH MNPH pPelIeHHH  3a7a4
3aBHCHMOCTH MEX]Y €IMHHUIIAMU METPUUYECKON CHCTEMBI Mep;
3HAKOMHTbCSI C HEMETPUUECKUMH CUCTEMAMHU MEP; BHIPAKATH

OCTpBIM, TYyNOW, pPa3BEPHYTBIA  YIUIBL;

JUIMHY B Pa3IMYHbIX  €IMHHUIAX  U3MEPEHUs  IpH
HEOOXOAMMOCTH C OIIOPOM Ha CIIPABOYHYIO HH(POPMAIIUIO.
HccaenoBarh  Qurypsl U KOHQUTYpalUH,  HCIOIB3YS

u(poBbBIE PECYPCHI.

OO0LIKHOBEHHEIE
npoou
(48 4)

Hpo6sb. IlpaBunbHble M HenpaBwibHble ApoOu. OCHOBHOE
cBoiicTBO Apodu. CpaBHEHHE IpOOEii.

CrnosxeHue 1 BIYUTaHHE OOBIKHOBEHHBIX ApobOel. CmelanHas
IpoOb. YMHOXEHHE U JieJeHHe OOBIKHOBEHHBIX JpOOeii;
B3aUMHO-00paTHBIC TPOOH.

Pemienue TEKCTOBBIX 3ajiad, cojepxkamux apodu. OCHOBHBIE
3a/1a4u Ha ApoOH.

[Tpumenenue OyKB IS 3alMCH MaTeMaTHYECKUX BBIPAXKEHUH U
MIPEAJIOKEHU .

MopenupoBarh B Tpaduyeckoi, npeaMeTHol ¢dopme, ¢
MOMOIIIbI0 KOMIIBIOTEpA TOHSTUS U CBOICTBA, CBSI3aHHBIE C
OOBIKHOBEHHOH JIPOOKIO.

YuTaTh M 3aNUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE TpOOH,
npeaiaraTh M 00CYKIaTh CIOCOOBI YIIOPSII0UUBAHUS JPOOEH.
M300paxkarh  OOBIKHOBEHHbIE  ApoOM  TOYKAMHU  Ha
KOOPIMHATHOM  NIPSIMOM;  MCMOJIb30BaTh  KOOPJIWHATHYIO
MPSIMYIO TSI CpaBHEHUS Ipo0eit.

DopMyJIMPOBATH, 3ANIUCHIBATH ¢ MOMOIILI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW JpoOM C OMOpOil Ha TMPaBUIIO;
HCN0JIb30BaTh OCHOBHOE CBOMCTBO APOOHM M *COKpaIieHus
apobeii W TpuBeACHHUS JOpOOM K HOBOMY 3HAMEHATENI0 B
MPOCTEHIINX clyyasx™.

IpeacraBasth 1m0 00pa3lly CMeELMIaHHYI JApoOb B BHUJE
HEMPaBUIBHON W  BBIACHATH IIEJYIH0O YacTh 4YHCIAa U3
HENpaBWIbHOW ApoOH.

BoinonHaTh apudgMeTnyeckue elcTBUs ¢ OOBIKHOBEHHBIMU
ApoOsSMH B TPOCTHIX  CIy4asx; NPUMEHATh CBOHCTBA
apupMETHIECKUX NeUCcTBUHI st panMoOHAIM3ALT
BBIYMCIICHUI.

BbINOJHATL NPUKHAKY U OLEHKY pPe3ylbTaTa BBIYMCICHUM;
npenjarath 1 NPUMEHSATh MPUEMBI TPOBEPKH BHIYMCIICHUH.
IIpoBoauTh MCCIETOBAHUSI CBOMCTB ApoOeid, omupasch Ha




YHCIIOBBIE JKCIEPUMEHTBI
KOMIThIOTEPA).
Pacno3HaBaTh UCTHHHBIE U JIO)KHBIE BBICKA3bIBaHUS O APOOSIX,
NPUBOIUTH MPUMeEPbI U KOHTPIPUMEPHI.

Pemiate mpocTedle TEKCTOBBIE 3aJauyd, COJEpKalue
IpOoOHBIC JTaHHBIC, U 33/1a4d Ha *HAXO0XKJICHHE YacTH IIeJIOTO U
LIEJIOTO II0 €r0 YaCTH; BISABJSATH HX CXOJCTBA M Pa3auuus™.
MopaenupoBarh XOJ PELIEHUS 33aJa4d C IOMOILIBIO PUCYHKA,
CXEMBI, TAOJIHIIEL.

IlpuBoauTH, pa3dHUpaTh, OLEHHBATHh PA3JIMYHBIE PEIICHUS,
3aliCH PEIIeHUH TEKCTOBBIX 3a7ad IMPU HEOOXOAMMOCTH C
HAIPABJISIONIEH MOMOIIBIO.

C nomMombl0 mexarora OUEeHHBATh IMOJYYEHHBIM pe3yJbTar,

(B TOM 4ucie C TOMOIIbIO

OCYLIECTBJSATHL  CAMOKOHTPOJb, IpOBEpssl  OTBET  Ha
COOTBETCTBHE YCIOBHIO, HAXOAUTh OIINOKH.
3HAKOMUTHCS C HCTOPHEI Pa3BUTHS apU(PMETHKH.

Harasinnas MHoroyronpHukH.  YeThIpEXYrONIBHUK,  HPSIMOYTOJIBHUK, | Pacmo3HaBaTh, H300pakaThb C IIOMOIIBIO  YEPTEKHBIX

reoMeTpHusl. KBapar. MHCTPYMEHTOB W OT pYyKH, MOJEIMpPOBaTh U3 OyMmaru

MHOroyroJibHUKH TpeyrombHuUK. MHOTOYT'OJIbHUKH.

(10 u.) [Tnomane u mepuMeTp MPSMOYTOJIBHIKA U MHOTOYTOJIEHUKOB, IMpuBoauTHL MpHUMePHI 0OBEKTOB PEATBHOIO MHpPa, UMEIOIINX
COCTABICHHBIX M3 MPAMOYTOIBHHKOB, CAMHMIL H3Mepenus | POPMY — MHOTOYTONbHUKa, MpAMOYrONbHIKA,  KBalpartd,
rwioma iy, [TepuMeTp MHOrOYTOJIbHHKA. TPEYrOJbHUKA, OIIEeHUBATH UX JIMHEHHBIE Pa3MEpBI.

BbrluncasTh: TNEpUMETpP TPEYroJibHUKa, MPSMOYTOJIbHUKA,

MHOT'OYTOJIbHUKA; IUIOINAAb MPSMOYTOJIbHUKA, KBajparta (TIpu
HEO0OXOIUMOCTH C ONOPOH HA aJITOPUTM y4EOHBIX IEHCTBUI).
N300pakaTh OCTPOYTOJIbHBIE, IIPSIMOYTOJIbHbBIE u
TYNOYTOJIbHBIE TPEYTOJIbHUKU.

CTpouTh Ha KieT4aTol Oymare KBaapaT U MPSMOYTOJIBHUK C
3aJJaHHBIMU JJIMHAMH CTOPOH.

HccaenoBath cBoiicTBa NpAMOYIOJIbHUKA, KBajgpara IIyTEM
HKCIEPUMEHTA, HAOIIOACHUS, W3MEPEHUs, MOJCINPOBAHMUS,
CpPaBHMBATh CBOMCTBA KBaJpara U NPsIMOYIOJbHUKA.
Pacno3HaBaTh MCTHHHBIC U JIOXKHBIE BBICKAa3bIBAHUA O




MHOI'OYT'OJIbHUKAX, MPUBOAUTH MPUMePbI U KOHTPIIPUMEDHI.
HccnenoBath 3aBUCMMOCTD ILIOIAAN KBAApaTa OT JJIMHBI €TI0
CTOPOHBI.

Hcnoab30BaTh ¢BOWCTBA KBAJIPATHON CETKH ISl TOCTPOEHUS
¢uryp;  pa3douBaThb  NIPSIMOYTOJILHUK  Ha  KBaJparhl,
TPEYTrOJIbHUKH; COCTaBJATHL (UIYpHl U3  KBaJpaToB U
OPSIMOYTOIBHUKOB M HAaXOAWTh WX IUIOHIaAb, pa30UBaTh
¢burypsl Ha OpPSIMOYTOJIBHUKM M KBaJgpaThl M HAXOJIUTh HX
wiomaab (Ipu HEOOXOUMOCTH C HAMIPABJISIIOMICH TOMOIIIBIO).
BoipaxkaTh BeIMUMHY IUIOMAAM B PA3IMYHBIX €AMHULIAX
U3MEpPEHUS] METPUYECKOHM CHCTEMBl MEp, HCHO0Jb30BATh
3aBHCMMOCTH MEXIy METPHYECKUMHU €IUHULAMH WU3MEPCHUS
IUIOIAAN TpU HEOOXOAMMOCTH C OINOPOM Ha CHPABOUYHYIO
nHpopmaIuio.

3HAKOMUTBLCSI ¢ TpPUMepPpaMU MPUMEHEHHs IUIOLAAU U
IepuMeTpa B NPAKTUYECKUX CHUTyauusx. Pemats 3amaum u3
peanbHON JKU3HU, TPU HEOOXOTUMOCTH C ONOPOH Ha alrOPUTM
IIpaBuJIa, 00CYKAATh Pa3IMYHbIe CIIOCOOBI PELIEHNUS 3a1aY.

JlecsiTHUYHBIE
mpoou
(38 u)

Hecsatnunas 3amuch apodeii. CpaBHEHUE AECITHYIHBIX TPOOCH.

JlelicTBUS ¢ IeCATUYHBIMU Apo0siMu. OKpYTIIeHUE JECITUYHBIX
JIpo0eit.

Pemenne TexkcTOBBIX 3amay, coaepxkamux aApoou. OCHOBHBIE
3a/1a4u Ha ApooHu.

IIpencraBiasATh JECATUUHYIO Ipo0Ob B BUAE OOBIKHOBEHHOM,
YHTATh W 3alMChIBATh, CPaBHHUBATh [CCSATUYHbBIE ApOOH,
npeajaratb M 00CY:XKIaTb CHOCOOBI  YIOPSIAOYUBAHUS
JECSITUYHBIX APOOEH.

H3o6paxkarh aecaTuyHble ApoOU TOYKAMHM Ha KOOPAMHATHOM
IPSAMOM.

BoISIBASAATH CXOACTBA M PAa3jH4us IPaBUI apUPMETHUECKUX
NEUCTBUHM C HATypalbHBIMM YHCIAMHU M JI€CATHUYHBIMU
IpoOsIMH, ITOCIE COBMECTHOTO aHAIN3a.

BoinoanaTs apudmerndeckue JEHCTBUS C  JECATUYHBIMU
ApoOsSMHU; BBIMOJHATH NPHKHIKY W OLEHKY pe3yJbTaTa
BBIYMCIICHUI.

IIpumeHsiTh cBOlicTBA apudMeTHYecKuX JAEUCTBUH IS
palMoHaNU3aMY BBIYMCICHUM.

I[IpuMeHsITH PABUJIO OKPYTJIEHUS JECSITUYHBIX IpO0ei, npu




HEO0XOIMMOCTH C BU3YaJIbHOW OIOPOH.

IIpoBoauTL MCCIEIOBAHHUS CBOWMCTB JIECATUYHBIX JpoOeH,
OMUPAsICh HA YHCIOBBIC OHKCIEPUMEHTHI (B TOM YHCIE C
MTOMOIIIBIO KOMITBIOTEPA).

Pacno3HaBaTh UCTHHHBIE U JIO)KHBIE BBICKA3bIBaHUS O APOOSIX,

NPUBOAUTL NPHMEPbl U  KOHTPHOPUMEPHL,  CTPOHTh
BBICKA3bIBAaHMs Y OTPUIIAHUS BHICKA3bIBAHUH.
Pematy mpocTeiiiMe TEKCTOBBIE 3a/Jayd, COJEpKallue

IpoOHbBIE JTaHHBIC, U HAa *HaXOXKJEHUE YaCTH IIEJIOTO U IIeJIOTO
0 €r0 YacTU™; BBIAIBJIATH UX CXOJACTBA W PA3JIMYHA.
MogaeanpoBaTh XOJ PELICHUs 3aJa4d C MOMOILBI) PUCYHKA,
cxeMbl, Tabmuibpl. Pa30upaTh pa3iUyHbIE pEUICHMS, 3aMUCU
PELIEHUI TEKCTOBBIX 3a/ady.

OnepupoBarh IpOOHBIMU YHCIAMU B pPEATbHBIX >KM3HEHHBIX

CUTYaIHIX.
C noMobI0O MeJarora ONeHUBATH INOTYYCHHBIN PE3yJbTarT,
OCYLIECTBJISATHL  CAaMOKOHTPOJb, IpPOBEPSAsl  OTBET  Ha

COOTBETCTBHE YCIOBHIO, HAXOAHTDb OIINOKH.
3HAKOMHUTBCS ¢ UCTOPHEH Pa3BUTHS apu(METUKU

Harasanas
reoMeTpus.
Tesna u purypbi
B IIPOCTPAHCTBE
R

*MmuororpanHuki. M300pakeHue MHOTOTrpaHHUKOB. Mojenu
MIPOCTPAHCTBEHHBIX TEJl.

[IpsimoyronbHbIM napamnenenunen, Kyo. Pa3séptku kyba u
napajulesenunena.
O06BEM Kybda, MPSAMOYTOIHHOTO MapajuIe/ieue1a™.

Pacno3HaBaTh Ha 4epTeskax, PHUCYHKaX, B OKpY’KalolleM
MHpe IPSIMOYTOJIbHBIN Mapaienenumes], Ky0, MHOTOTpaHHUKH,
ONHUCHIBATh, HMCHOJB3YSl TEPMHHOJIOTHIO, OIEHMBATH
JIMHENHBIE pa3MEPBI.

IMpuBoauTh MpUMeEpPbI 00BEKTOB PEATBHOTO MUPA, UMEIOIIUX
¢bopMy MHOTOTrpaHHHKA, MPSIMOYTOJIBHOTO Mapaiesenumnesa,
KyOa.

N300pazkarh Ky0 Ha KieTyaToil Oymare.

HccaenoBarb CBOMCTBA KyOa, MPSAMOYTOJIBHOTO
napajuiefienunea, MHOTOIPaHHUKOB, MCIONb3YS MOJENU IMpHU
HEOOXOIMMOCTH C HANPaBJIAIONIEH TOMOIIBIO.

Pacnmo3HaBath, pa3BépTKM KyOba W mapasuieienurena.
MopneaupoBath Ky0 U mapajienenunes u3 Oymaru u mpodnx
MaTepHuasoB, 1Mo oOpasiy.




Haxoauth u3MEpeHMs], BBIYMCJIAATH IUIOMAAb IIOBEPXHOCTH;
00BEM Ky0a, MPsSMOYTOIBHOTO MapajuieJenuIea ¢ Onopoi Ha
ITOPUTM YYEOHBIX JIEHCTBUH; HMCCJIEI0BATH 3aBHCHMOCTH
00béMa Ky0a OT JITMHBI €ro pedpa.

Habawaate W NPOBOAUTH AHAJOTHH MEXIY MOHATHIMHU
IO ¥ 00BEMA, TIEpIMETPa U TUIOIIA A TIOBEPXHOCTH.
Pacnmo3naBarh, HCTHHHBIE M JIOXKHBIE BBICKA3BIBAaHUSA O
MHOTOIpaHHUKAX, NMPHBOAUTH NMPHMEPbI U KOHTPIPUMEPHIL.
Pematp 3a1a4u U3 peanbHOMN KU3HHU.

IloBTOpeHue
1 00001IeHue
(10 u.)

[ToBTOpEHNE OCHOBHBIX MOHATHUN M METOJOB Kypca 5 Kiacca,
0000111eHNE 3HAHUH.

Boruucaste 3HAUYECHUS BBIpaXEHUI, coziepKaIInx
HaTypaJibHbIE YHKCIa, OOBIKHOBEHHBIE WM JIECATUYHBIE JPOOH,
BBITIONHATh MPEOOpa3OBaHUS YHCEN TMPU HEOOXOIUMOCTH C
HaIIPaBJIAOIIEH TOMOILBIO.

BoiOupaTts  cmocod CpaBHEHHs  4YMCEll, BBIYMCIICHUH,
NPUMEHSATh CBOMCTBA apudMeTHUYeCKUX JeHCTBHM  1Ist
palMoHaNU3alUY BBIYUCICHUM.

OcyuiecTBJASTh CAMOKOHTPOJIb BBINOJIHAEMBIX IEHCTBUNA M
CaMONPOBEPKY pe3yibTaTa BRIUUCICHUN.

Pematp mpocreiilnme 3amauM U3  PEAIBHOW  KU3HHU,
NPUMEHATh MaTeMaTHYeCKUe 3HAHUSA Ul PEIICHUS 3a1a4 U3
JOPYTUX Y4EOHBIX MTPEIMETOB.
Pemiars mpocreiiiune 3agaum
CPaBHHUBATh  CHOCOOBbI  PELICHUS
PalMOHAJIBLHBIH CII0C00.

crnocodamMu,
BbLIOUPATH

pa3HbIMH
3a1a4m,

6 kaacc (e menee 170 u)

Ha3zBpanue
pasaesa (TeMbl)
Kypca (4ucio
4acoB)

OcHoBHOe coaepkaHue

OcHOBHBIE BU/IBI 1eSITeIbHOCTH 00y4a0INXCH




HarypaibHble
yHcaa

(30 )

Apudmernueckue JEeNCTBUS C MHOT'03HaYHbIMHU
HATYpPAJIbHBIMM YHUCJIaMH. YUCIIOBBIE BBIPAKEHUSA, IOPSIOK
JecTBU, UCTIONb30BaHuE CKOOOK. OKpyTiIeHHue HAaTYpaJbHBIX
4HCell.

Jlenutenu U KpaTHbIE YMClIa; *HanOONbIINI OOIIUI 1enuTeNnb
¥ HauMeHbIee o0I1ee KpaTHoe™.

PaznoxeHne yucna Ha MOPOCThIE MHOXKUTENU. JlenMMOCTb
CYMMBI U NIPOU3BEJCHUS. J[eIeHre ¢ OCTaTKOM.
Pemenue TeKCTOBBIX 3a/1a4.

BbinosHATL apudMeTHyecKHe JeHCTBHS C MHOIO3HAYHBIMU
HAaTypaJbHBIMU YHCIAMH, HAXOAUTb 3HAYEHUS] YHUCIIOBBIX
BBIPAQXKEHUH CO CKOOKaMHU U 6e3 CKOOOK; BBIYUCISATH 3HAYEHHS
BBIPAKEHUH, COAEPIKALNX CTEIICHHU.

BbINOJHATL NPUKUAKY M OLEHKY 3HAYEHUH YHCIOBBIX
BBIPQKCHUH, IPUMEHATH NPUEMBI IPOBEPKH PE3YJIbTATA.
Hcnonp30BaTh IIpU  BBIYUCICHUSAX NepeMeCTUTENbHOE U
coyeTraTebHOEe CBOWMCTBA CJI0KEHHWS] M YMHOKCHUS,
*pacnpeeMTeJIbHOE CBOMCTBO YMHOKEHHMS] OTHOCHTEJIbHO
CJIOKEeHHST™, CBOICTBA apH(PMeTHUYECKHUX JIeiiCTBHIA.
HccnenoBath  YHUCIOBBIE  3aKOHOMEPHOCTH,  IPOBOJUTH
YHUCJIOBBIE HKCIIEPUMEHTHI.

®opMyJIMpOBaTh ONpeAeJeHMs JEIUTENd U  KPaTHOIO,
HanOOJBIIET0 OOILIEro MAEIUTENI W HaWMEHBIIEro OOIero
KpaTHOTr'0, MPOCTOTO M COCTaBHOT'O YHCEJ; HCIOJIb30BAaTh 3TH
MOHSTHS MIPU pELIeHUH 3a/1a4 (IIPH HEOOXOAUMOCTH € OTIOPOH Ha
QJIITOPUTM IIPaBUIIA).

I[puMeHsITH AJTOPUTMBbI BBIUUCIEHUS HaMOOJBIIEro OOLIETo
JeTUTeNs] ¥ HaWMEHBIIEro OOIIero KpaTHOTO JBYX YHCED,
AJITOPUTM PA3JIOKEHUS YHCIIa HA TPOCTHIE MHOXKHUTEIIN.
HccnenoBath cBOicTBa JCIMMOCTH CYMMBlI M IIPOM3BEJIECHUS
YHUCeJl ¢ ONIOPOM Ha BOMPOCHBIN IJIAH.

IlpuBoauTHL NpUMepbI YUCEN C 3aJaHHBIMM CBOMCTBAaMH,
pacno3HaBaTh BepHble W HeBEPHbIE YTBEPXKICHUA O
CBOMCTBax 4HCEJN, ONPOBEPraTb HEBEPHBIC YTBEPKIACHUS C
MTOMOIIBI0 KOHTPIPUMEPOB.

KoncTpyupoBars  MaTeMaTH4yecKHe  NpeAJIOKeHUsi C
MTOMOIIBIO CBSA30K «H», «HIIN», «ECIH..., TO...» 110 00pasIly.
PemiaTh TEKCTOBBIE 3a/1a4M, BKIIOYAIOIINE TOHATHUS AETUMOCTH,
apudmeTryeckuM CcrnocoboM, UCMHOIb30BaTh TMepedop Bcex
BO3MOJKHBIX BAPUAHTOB C OIIOPOM Ha BOIPOCHBIN IUIAH.
MopaenupoBaTh XOJ pELICHHs 3aJadd C IMOMOIIBI0 PHUCYHKA,
CXEMBI, TaOIUIIBI.

IIpuBoauTh, pa3duparh, OLEHHBATH pa3JIUYHbIE PelIeHUs],




3alMCH PpelleHNH TeKCTOBBIX 3aJa4y C HaIpaBiIAroIIeH
IIOMOILBIO.

Kpurrnyecku OLICHUBAaTh MOJIyYEHHBIH pe3yJabTaT, HAXOAUTh
OIIMOKH, OCYLIECTBJSATH CAMOKOHTPO.Jb, NPOBePsisi OTBET
HA COOTBETCTBHE YCJIOBHIO.

Harasanas
reoMeTpus.
IIpsimble Ha
IJIOCKOCTH
(79)

*TlepnenaukyssipHble npsmMble. [lapanienbHble npsmMbie™.

Paccrosinne Mexay IByMsi TOUYKaMH, OT TOYKH JIO MPSIMOM,
JUTMHA YT HAa KBAIPATHOU CETKE.
*TIpuMepsl IPSIMBIX B IPOCTPAHCTBE™.

Pacno3HaBarp Ha ueprexax, PUCYHKax Clly4au B3aMMHOIO
PpAacCIIOJIOKEHUS IBYX MPSIMBIX.

HN300paxkarh ¢ 1NOMOIIBLI YepPTE:KHBIX HHCTPYMEHTOB
KJleT4aToil Oymare JBe IiepeceKaroliuecs MpsMble, JBE
NapajuleJIbHbIE TPSAMBIE, CTPOUTH IPIMYIO, NEPIECHANKYIISAPHYIO
JTAHHOW.

IIpuBoanTs npuMepsbI NapajIeIbHOCTH U
NEPIEHANKYJIIPHOCTH IPSIMBIX B IIPOCTPAHCTBE.

Pacno3HaBatb B MHOIOYIOJBHUKAaX IEPHCHAMKYJIAPHBIE H
napajuieapHble  CTOpOHBL. M300pamaTb MHOIOYIOJIBHUKU C
napajieIbHbIMU, EPICHINKYISIPHBIMUA CTOPOHAMHU 10 00pasiLy.
HaxoauTh paccTosHWE MEXAY ABYMsS TOYKAMHU, OT TOUKH 10
IpsAMOM, [UIMHY IIyTM Ha KBaJpaTHOM CETKE, B TOM YHCIIE
HCIIONB3YS ITU(POBBIE PECYPCHI.

Apoon
(32 4)

OObIKHOBEHHast ~ ApoOb, OCHOBHOE  CBOWCTBO  JIpoOH,
cokpaieHue 1pooeil. CpaBHEHUE U YIIOPSI0UYMBaHNE APOOEH.
Hecaruunblie 1poOu 1 METpUYecKas CUCTEMa Mep.

Apudmernueckue  OeWcTBUS ¢ OOBIKHOBEHHBIMH U
JECATHYHBIMH APOOSIMU.

OrtHomenne. Jlenenne B JaHHOM OTHOIIEHMH. *Macmrad™,
MIPOTIOPITHSL.

[lonsatue mpoueHTta. BrlunciaeHue nporeHTa OT BETUYUHBI U
BEJIMYMHBI 110 €€ TTPOLICHTY.

Pemenne TeKCTOBBIX 3a7a4, colepKalluX JpoOU U MPOLEHTHI.
[IpakTuyeckast pabora «OTHOLIEHHE AJTUHBI OKPYXHOCTH K €€
TUAMETPY».

CpaBHMBAThL M YHOPSIIOYMBATHL JIPpOOU, BBIOHPATH CIOCOD
CpaBHEHUs JpOOEH.

IpencraBasith AeCATUYHBIE APOOM B BHJIE OOBIKHOBEHHBIX
npobeil 1 OOBIKHOBEHHBIE B BHJIE JECATUYHBIX, HCIOJb30BATH
IKBHBAJIEHTHbIE TPEACTABJEHHs1 IPOOHBIX YHUCET MpPU HX
CpaBHEHWH, TIPH BBIYHCICHUSAX (MPU HEOOXOAMMOCTH C
HanpaBJISIONIEH TOMOIIBIO).

Hcnonb3oBaTh JeCATHYHBIE ApoOM mpu IpeoOpa3oBaHUU
BEJIMYMH B METPUUECKOI cuCTeMe Mep.

BoinmoaHsaTs apudmernyeckne JeiicTBHSA ¢ OOBIKHOBEHHBIMU
U JIECATUYHBIMU JIPOOSIMH.

Boruucasts 3HAYEHUS BBIpaKCHUH, coJIeprKalIuX
OOBIKHOBEHHbIE M J€CATUYHblE  JIpoOH,  BBIOJIHSATH




npeoOpa3oBaHusi JpoOei, BHIOMPATHh CHOCOO, NPUMEHSATH
CBOiicTBa apuU(PMETHYECKUX ACHCTBUM JIs palMOHaIH3aALUU
BBIUHCIICHUM.

CocTaBJisITh OTHOLICHUS W INIPONOPLUHU, HAXOAUTH OTHOLICHHE
BEJIMYUH, JIEJIUTh BEIMYMHY B JAHHOM OTHOILICHUH.

Haxoauth 3KcnepUMEHTANbHBIM MYTéM OTHOLICHHWE JIMHBI
OKpY)KHOCTH K €€ gauaMeTpy (IpH HEOOXOJUMOCTH C
HaIPaBJISIONICH TOMOIIIBIO).

Haxoaurh Macmrad IuiaHa, KapThl U BBIYHCISATH PACCTOSHUSA,
HCIOJIB3YS MacIiTad ¢ ONOpOi Ha AITOPUTM YUeOHBIX AEHCTBUMA.
OOBSICHATB, YTO TAKOE MPOLEHT, YNOTPeOIsITh 000POTHl pedn
CO CIIOBOM «IPOLEHT». BbIpa:kaTh NPOLEHTH B Apo0sAX H
IpoOu B MPOLIEHTAX, OTHOIIEHUE IBYX BEJIMYMH B IPOLIEHTAX.
BbIuucasTh IPOLIEHT OT YUCIIA U YUACIIO 10 €r0 MPOLIEHTY.
Oxpyrasitb JpoOM W TPOLEHTHI, HAXOAUTh MPHOIMKECHHS
qyceNl MpU HEOOXOJUMOCTH C HCIOJNb30BAHUEM BU3YaJbHOMN
OTIOPBI.

Pemars 3agaum Ha YacTW, MPOLEHTHI, NPONOPLHH, Ha
HaxoJIeHHue Jpo0u (IPOLIEHTa) OT BEJIMYMHBI ¥ BEJIMUYUHBI 10 €€
npobu (mporeHTy), apoOu (TpoIeHTa), KOTOPBIM COCTaBIISET
onlHa BenuuMHa oOT gapyrod. IlpuBoauTh, pa3doupare,
OIlEHHBATH PA3IUYHbBIC PEIICHUs, 3alUCU PEIIEHUI TeKCTOBBIX
3a7a4u Mpy HEOOXOJMMOCTH C HANPABIISIOLIEH MOMOIIBIO.
N3Baekary wHpopMmamuw U3 TAONMUL W JUarpamw,
HUHTEPIPETUPOBATH TaOJIMYHBIC JaHHBIE, ONpEAEIATh
HauOoJIbIlIee ¥ HAMMEHbIIIEe U3 MPECTABICHHBIX JaHHBIX.

Harasanan

reoMeTpusi.

CummMmerpus
(6 9)

*QOceBas cummetpus. LleHTpanbHas cuMMeTpusl.

[TocTpoeHne cuMMETpHUYHBIX UTyYD.
CumMMeTpus B IPOCTPAHCTBE™.

Pacno3naBaTh Ha uepTekax U M300paKEHUAX, H300PAKATH OT
PYKHU, CTPOUTH C IOMOIBI0 MHCTPYMEHTOB (QUIYypy (OTpE3OK,
JIOMaHyl0, TPEYrOJbHUK, TPAMOYTOJIBHUK, OKPYXHOCTb),
CUMMETPUYHYIO JaHHOW OTHOCUTENIBHO MPAMOW, TOYKU C
HAIMPABJISIONIEH MOMOIIIBIO.

Haxoauth npuMepbl CUMMETPUH B OKPY’KaIOILIEM MUDE.
MoaennpoBats 13 Oymaru paBe (QUIypbl, CHMMETPUYHBIE




OTHOCHUTEJIBHO TIPSAMOM; KOHCTPYHPOBATh TI'€OMETPUUYECKUE
KOH(UTYpaIfH, UCIIOJIb3Ys CBOHCTBO CHMMETPHH, B TOM YHCIIE
C TOMOINBI0 HHU(POBBIX PECypCcOB C OMOPOM HA AITOPUTM
Y4EeOHBIX ICUCTBHI.

Broipaxenus
¢ OykBamu
(69)

[Ipumenenne OyKB Jis 3aITUCH MAaTEMAaTUYECKUX BBIPAXKEHUHN U
npeqioxkeHni. *byKBEeHHbIE BBIDQKEHHS W YHCIOBBIC
MOJICTAHOBKHU ™.

bykBeHHbIE paBEHCTBA, HaXOXK/JCHHUE HEU3BECTHOI'O
KOMITOHEHTa. DOPMYIIBI.

Hcnonb3oBaTh OYKBBI 15 0003HAYEHUs] YHMCEN, NPHU 3aIllUCU
MaTeMaTUYECKUX  YTBEPXKIEHHUH, COCTaBIsATh  OyKBEHHBIE
BBIPAYKEHUS 110 YCIOBUIO 3aJa4H.

HccnenoBath  HECIOXHBIE  UYUCIIOBBIE  3aKOHOMEPHOCTH,
HCIIOJIBb30BATh 6YKBI>I JUIA UX 3aIIMCH.

BoIuucsiTh UUCIIOBOE 3HaU€HHE OYKBEHHOT'O BBIPAXKEHUS NPHU
3aJJaHHBIX 3HAYEHHUAX OYKB C OMOPOH Ha aNrOpUTM Y4eOHBIX
JEUCTBUMN.

3anucsiBaTh dbopmyni: MepuMeTpa u URI 11BN
MPSIMOYTOJIbHMKA, KBaJaparTa; [UIMHBI OKPYXXHOCTH, IUIOIIAIN
KPYT'a; BBIMOJHATH BHIYHCIEHHUS 110 5TUM (HOpMYyJIaM.
CoctaBasaTh (opMyJibl, BBIPAXKAIOIINE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMSI, PACCTOSIHUE; 1I€HA, KOJIUYECTBO,
CTOMMOCTb; IPOM3BOJIUTEIBHOCTb, BpeMs, O00BEM pabOTHI;
BBITIOJTHATH BBIYUCIICHHUS 110 3THUM (HOpMYyJTIaM.

HaxonuTh  HEM3BECTHBI  KOMIIOHEHT  apH(MeTHUecKOro
JEWCTBUSL.

Harasanas
reoMeTpus.
Durypsl

HA IJIOCKOCTH
(14 4)

YeTbIpEXYTrONbHUK, MIpUMEPBI YEeTBIPEXYTOJIbHUKOB.
[IpsimoyronpHUK, KBajapaT: CBOWCTBA CTOpPOH,  VIJIOB,
JIUaroHaJieH.

N3mepenue yrios. Buasl TpeyrojbHHUKOB.

[Mepumerp MHOroyrompHuka. [lnomane ¢urypsl. @opmyinsl
nepuMeTpa W IUIOINAAM MpsAMOyrojpHuKa. IlpubnmkénHoe
W3MEpEeHHeE IIomaau Guryp.

*TIpakTrueckas padota «Ilmomane kpyra»™.

N300paxkaTh Ha HEIMHOBAHHOW U KieT4aToW Oymare c
HCIIOJIb30BAHUEM YEPTEKHBIX MHCTPYMEHTOB
YETBIPEXYTOJIBHUKH C 3aJJaHHBIMH CBOMCTBAMH: c
nmapaijiCJIbHbIMH, TCPHCHAWKYIIAPHBIMHA, PaBHBIMHU CTOPOHAMH,
OpSMBIMM  yIJIaMH W JIp., PaBHOOEAPEHHBI TpPEyroJbHUK.
IMpennarars u 00Cy:KI1aTh COCO0bI, AATOPUTMBbI IIOCTPOCHUS.
HccaenoBarb,  UCHONB3YS  OKCIEPUMEHT,  HAOJIOJCHUE,
MOJEIUPOBAaHUE, CBOMCTBAa  IPSAMOYIOJBbHUKA, KBaJpara,
pa3buBaTh Ha TPEYTOJBLHUKH C OTOPOIl HAa BONPOCHBIN TIIAH.

O00cHOBBIBATBH, ONPOBEPrarb C IOMOIUBI KOHTPIPUMEDPOB
YTBEPXKACHUA O IPSIMOYTOJIBHUKE, KBaJApaTe, Pacmo3HABaTh




BEPHBIC U HEBEPHBIE YTBEPKIACHUS.
H3MmepsTh U CTPOUTH C IOMOILBIO TPAHCIIOPTUPA YIJIBL, B TOM
YHUCJIE B MHOI'OYI'OJIbHMKE, CPAaBHUBATH YIIIbl, Paclo3HABATH
OCTpbI€, IPSMBIE, TYIIbIe, pA3BEPHYTHIC YTJIbL.

PacnoznaBars, n3o0paxarthb OCTPOYTOJIbHBIH,
NPSAMOYTOJIbHBIM, TYNOYTOJIbHBIM, PaBHOOEAPECHHBIN,
PaBHOCTOPOHHHMI  TPEYroJbHUKU (NP HEOOXOAMMOCTH C
HCIIOJIb30BaHUEM BU3YaJIbHOM OIOPHI).

BoruucasTe epUMETp MHOT'OYT'OJIbHUKA, IJI01LA]Tb
MHOTOYT'OJIbHUKA pa30MeHreM Ha MPSMOYTOJIbHUKH, Ha paBHbIE
(Gurypel, HUCHOIb30BaTh METPHUUECKUE EIUHHIBI H3MEPEHHS
JUTMHBI 1 TUTOMIAIHN C OTIOPON HA aITOPUTM YUEOHBIX ACHCTBUH.
Hcnonb3oBath NpudIMKEHHOE H3MepeHHe JJIMH U IUIOLaaen
Ha KJeT4aroil Oymare, NpUONMKEHHOE H3MEPEHUE JIMHBI
OKpPY>KHOCTH, IIJIOLAAH KpyTa.

Iosoxutenabuble u |Llenpile  uyncma.  *Moaynas  umcna,  reomerpuueckas | [IpuBoauTh NpuMepbl HCHOJIB30BAHUS B PpEAIbHOW >KHU3HU
OTpHIIATEeIbHbIE UHTEPIIPETANS MOAYJIS. YHCTIOBBIC IPOMEKYTKHA™. TTOJIOKUTETBHBIX M OTPUIIATSIIEHBIX YHCEIT.
yucaa TloNOKHTETbHBIE W OTpHIATENbHBIE uHcia. CpaBHEHHe N300pakaTh LebIC YKCha, MOJIOKHTEIBHBIC H OTPHLATEIbHBIC
(40 1) TIOJIOKUTEIBHBIX U OTPULATENbHBIX uncel. Apudmerudeckue |G  TOIKaMH  Ha  9HCIOBOM  NPAMOH,  MCIIOJbL30BATH
JEHCTBHS C TTOJIOKUTEILHBIMU U OTPHIATENHEIMY UkcIamy, | (ACTOBYIO TIPAMYIO JULS CPABHEHIS HHCCIT.
PellieHie TeKCTOBBIX 3a.1a4. IpuMensiTh NpaBWjIa CPAaBHCHUS, YNOPSIAOYMBATL IICJIbIE
quclia; *HaXoAuTh MOIYIb Yucia™.
®opMyaIHPOBATH MPABUJIA BEIYHUCICHUS C TIOJOXHUTEIHHBIMH H
OTPUIATENFHBIMA YHCIAMH, HAXOAMTH 3HAYEHHMS YHCIOBBIX
BBIPAKECHUM, COZEpIKAMX e CTBUS
C TOJIOKUTCIBHBIMU W  OTPHULATCIBHBIMH YHUCIAMH  IPH
HEO0OXOIUMOCTH C OITOPOM HA aJITOPUTM IIPABHJIA.
IIpumeHsaATh CBOWCTBA CIOXKEHUA U YMHOXEHHUS A
MPeoOpa30BaHUs CYMM M IIPOU3BEICHH.
IIpencraBieHue [IpsimoyronpHas  cucTeMa  KOOpPAMHAT HA  IUIOCKOCTH. | OOBSCHATHL M HWJIKCTPUPOBATH MOHSITHE MPSIMOYTOJIBHOM
JAHHBIX KoopauHaThl TOYKH Ha TIOCKOCTH, abCIucca U OpIMHATA. CUCTEMBl ~ KOOpPJMHAT  HA  IUIOCKOCTH,  HCIOJIh30BaTh
(6 9) CTonGuaThle U KPYroBble AHATPAMMEL. TEPMUHOJIOTHIO; CTPOMTH Ha KOOPAWHATHOM MJIOCKOCTH TOYKU U




[Ipaktuyeckas padora «IlocTpoenue quarpamMm.
Pemienne  TeKCTOBBIX  3amad,  COACpXKAIUMX  JAHHBIC,
IpeCTaBJICHHbIEC B TAOIMIIAX U HAa JUarpaMMax.

(pI/Il"prI o 3aaHHBIM KOOpJAWHATAM, HAXOAUTh KOOPAMWHATHI
TOYCK.

Yurarn cToj0yarele u KpyTOBBIE JuarpamMmBel;
HHTEPNPETHPOBATH JaHHBIE; CTPOUTH cTon04arTele
yarpammsl.

Hcnoab3oBath mHGOPMANMIO, MIPEICTABICHHYIO B TabIunax,
Ha AauarpaMmmax Ijid pCHICHUA TCKCTOBBIX 3aJad W 3aJ1a4 U3
peaNbHOM KU3HU.

Harasaanas
reoMeTpus.
Durypbl

B NIPOCTPAHCTBE

O

*TIpssMOyroNbHBIN Mapajienenunes, Kyo, npusma, nupamuia,
KOHyC, LWIMHAp, 1map u  cdepa.  M3o0paxenue
POCTPAaHCTBEHHBIX ¢buryp. [Tpumepsl pa3BEpPTOK
MHOTOTPaHHMKOB, IUJIMHJpA U KOHYCA.

[IpakTuueckas pabora «Co3nanue Mojiesnen
POCTPAHCTBEHHBIX (DUTYDPY.

[TonstTne o00BEMa; eauHHUIBI U3MepeHus o00béMa. OO0BEM
MPSIMOYTOJIBHOTO TapajuieNienumnesna, kyoa, popmyns oonéma™.

Pacno3HaBaTh Ha  uepTeXkax, pHUCYHKaX, ONMHCHIBATH
MUpaMUIy, IPU3MY, HWIUHAD, KOHYC, 11ap, H300paxkaTh UX OT
PYKH, MOJEJHPOBATH U3 OyMaru, MjIacTUJINHA, IIPOBOJIOKHU U JIp.
¢ Hampasisitolieil nomoiusto. IlpuBoANTH MpUMeEpPbI 00BEKTOB
OKpY’KaloMIero MUpa, UMEIONINX (POPMBI Ha3BaHHBIX TEJI.
Hcnonb30BaTh TePMHUHOJIOTHIO: BEpIIMHA, peOpo, TIpaHb,
OCHOBaHUE, BHICOTA, PAJINYC U AUAMETP, pa3BEPTKA.

N3yuaTh, UCHOIB3Yys SKCIEPUMEHT, HAONIOJEHHE, U3MEPEHHUE,
MOJIETUPOBAaHUE, B TOM YHUCIIE€ KOMIIBIOTEPHOE, 1 ONMHCHIBATH
CBOIICTBA HA3BAHHBIX TEJl, BBIABJIATH CXOACTBA M PA3JIMYMA.
MeX1y MUPaMHUI0N U IPU3MON; MEXYy HMWIMHIPOM, KOHYCOM U
L1apOM.

Pacno3naBaTh pa3BEPTKU TMapajuielenumena, Kyoa, MpU3MBL,
IIMPAaMMJIbI, KOHYCa, HWINHAPA; KOHCTPYHPOBAaTh JaHHbIE Tella
U3 pa3BEPTOK, CO3[aBaTb HUX MOJEIM C HaIpaBIAIOLIECH
IIOMOLIBIO.

Co3maBaTh MoOJAeJM IPOCTPAHCTBEHHBIX ¢uryp (u3 Oymarw,
MIPOBOJIOKH, TUTACTHIIMHA U JIP.) C OMOPON Ha allTOPUTM y4eOHBIX
JNEHCTBUM.

H3mepsiTh Ha MojeJsix: JUIMHBI pEOEp MHOTOTPaHHUKOB,
quaMmeTp Iapa.

Boruncasite mo  ¢gopmynaam: 00bEM  IPSIMOYTOJBHOIO
napajenenunena, Ky0a; HMCIojb30BaTh €AMHUIBI M3MEPEHMUS
00BbEMa; BBIYHCIAATH OOBEMBI TN, COCTABJICHHBIX U3 KYyOOB,
NapajuIeIICIUIECIOB; pelaTh 3aJa4i ¢ PEAIbHBIMHA JaHHBIMU C




OIOPOi Ha CIIPABOYHYIO MH(DOPMALHIO.

IoBTOpEHHE,
00001IEHME,
CHCTeMaTH3 AU
(20 v)

[ToBTOpEHNE OCHOBHBIX MOHATHH M METOJOB KypcoB 5 u 6
KJIACCOB, 0000IIEHNE B CHCTEMATH3ALMs 3HAHHUI.

BouruucasTe 3HAYEHUS BBIPaXKECHH, coJleprKaluX
HaTypaJIbHbIE, L€Nble, TOJOXKUTEIbHbIE U OTPULIATEIbHbIE
qucia, OOBIKHOBEHHBIE U JECSITUYHBIE JApPOOH, BBIMIOIHATH
peoOpa3oBaHus 4YKCEN U BBIPAXKEHUN NPU HEOOXOIWMOCTH C
HaIPAaBJIAIONIEH TTOMOIIBIO.

BpiOupaTth,  cmocod  CpaBHEHHsS  4YHCENl,  BBIYMCIICHMIA,
NPUMEHSATh CBOWCTBA apuU(PMETHUECKUX JeHcTBUM Ui
palMOHAIM3ALMN BEIYUCIECHUI.

Pemats mpocreiilume 3agqauM U3 pEaJbHOM  KU3HH,
NPUMEHATh MaTeMaTHYeCKHe 3HAHMS U PEIICHHs 3a1a4 U3
JIPYTUX MPEIMETOB.

Pemars npocreiiime 3aga4un pasHbIMH CIIOCO0aAMHU.
OcyuiecTBAATh CAMOKOHTPOJIb BBIINOJIHAEMBIX JEHCTBUU U
CaMONPOBEPKY pe3yibTaTa BEIYACICHUN.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEGBHOI'O KYPCA «AJITEBPA» (II0 I'OIAM OBYUYEHMUA)

7 kaacc (He menee 102 u)

Ha3Banue
pasnaesa (TemMbl)
Kypca (4uciao

OcHOBHOe coep:kaHue

OcHOBHBIE BH/IbI 1€ITEJILHOCTH 00y4aK0IIMXCS

4acoB)
Yucaa u [TonsiTHe palMOHATILHOTO YHUCIA. CucreMaTH3uMpPOBaThH " odoramarnb 3HAHUSA 00
BbIYMCJIEHUSI. Apudmernueckue IEHCTBUS C PAIMOHAIBHBIMUA YHUCIAMU. | OOBIKHOBEHHBIX U JECATUYHBIX IPOOSX.
PaunoHaabHble CpaBHeHMe, ynopsI04YMBaHUE PAIMOHATIBHBIX YHCET. CpaBHMBATBH W YNOPSIA0YMBATH APOOH, IPEOOPA3OBBIBAS MIPH
1 (W) P CreneHpb ¢ HATYypallbHBIM MOKA3aTENIEM. HEOOXOAUMOCTH  JIECATHYHBIE JpoOM B  OOBIKHOBEHHBIC,

(25 u)

Perienne OCHOBHBIX 3ajjad Ha JpOOH, MPOLEHTHI U3 peabHOU

MIPAKTUKH.
Ilpu3zHaku  OEIMMOCTH,  pa3iOKEHUs

MHOXHUTCIN

OGBIKHOBGHHLIG B OCCATHYHBIC, B 4YAaCTHOCTHU B GCCKOHeqHYIO
JECATUIHYIO IPOOb.
IIpumeHsiTh  pa3HooOpa3Hble  CHOCOOBI M MPHUEMBI




HaTypaJIbHbIX YUCEI.
Peannurie 3aBUCUMOCTH.
MIPONOPLUOHAIBHOCTH.

[Ipsamas

n

obOpaTHas

BBIYMCJIEHUs 3HAYEHMII APOOHBIX BhIPaKeHUH, COIepKaIIUX
OOBIKHOBEHHbIE W  JECATHYHbIC JpOOM: 3aMEHATh IpH
HEOOXOIMMOCTH  JECATHYHYIO JpoO0b  OOBIKHOBEHHOH U
OOBIKHOBEHHYIO JIECSITUYHOW, IPUBOANTH BBIpaXKEHUE K (opme,
HauOonee yIOOHOM i  BBIYUCIEHHWH, MpeoOpa3oBHIBATH
ApOOHbIE BBIPAKEHHUS HA YMHOXKCHHE U JEJIEHHE JCCATUYHBIX
apo0eil K JecTBUSAM ¢ LEeNbIMU YuciIaMu (IpU HEOOXOTUMOCTH
C HAIPABJISIFOIIEH TTOMOIIIBIO).

I[IpuBoauTL 4HCI0BbIe W OyKBeHHbIe NMPHUMeEPbI CTEIECHU C
HATypaJbHBIM I[OKa3aTeleM, OOBSICHSSA 3HAYCHUS OCHOBAaHUS
CTENEHU M TOKAa3aTessl CTeNEHH, HAXOJUTh 3HAUCHHs CTEleHeH

Buza a"' (@ — mo60e panHOHATBHOE YHCIO, N — HATYPATLHOE
YHCII0) C ONOPO Ha CIIPaBOYHYIO MH(POPMALUIO.

[lonumarts cMblIca 3aMMCH OOJBIIMX YHCEJ € TMOMOLILIO

AeCATHYHBIX Apoleil U cTeneHel unciaa 10, IpuMeHATs UX B

peabHbIX CUTyalHsX.

IIpuMeHSITH IPU3HAKY IE€TUMOCTH, PA3JIOKEHNUS HA MHOXKUTEIN
HaTypaJIbHbIX YHCEII.

Pemats, mpocreiimue 3ajauM  Ha  YacTH, IIPOLIEHTHI,
MPOTIOPIIMY, Ha HAXOXJIeHUEe ApoOH (MIPOIEHTAa) OT BEIIMYUHBI U
BEJIMYMHBI MO €€ apoOu (NMpoLeHTy), ApoOH (MpoleHTa),
KOTOPBIN COCTABJISIET OJHA BEJIMYMHA OT JIpyroil. IlpmBoanTs,
pa30upaTh, OLEHUBATDH PA3JINYHBIC PEIICHUS, 3alIUCH PEILICHUN
TEKCTOBBIX 3aJ1au.

Pacno3HaBate M O0BSACHATH, ONMPAsACH HA ONPEICIICHU,
IpsIMO TPONOPIHOHAIbHBIE M OOpPaTHO MNPONOPLHOHAIbHbIE
3aBHCHUMOCTH MEXIY BEIMUYMHAMU; MPUBOAUTH MPUMeEPBI dTHX
3aBHUCHUMOCTEl W3 peaJpHOr0 MHpa, U3 JAPYTruX YyueOHBIX
IIPEIMETOB.

Pemare npocreiinye mpakTHKO-OPHEHTHPOBAHHBbIE 3a4a4u

Ha  JIpo0M, TNPOLEHTHI, TMNPAMYI®W H  00paTHYIO

NPONOPLUHOHAJIBHOCTH, IPONOPLHH.




Auaredpanvyeckue
BBIPaKeHUSs
(27 9)

bykBennble  Bbelpaxkenus.  [lepemennsle.  JlomycTtumele
3Ha4YeHUs nepeMeHHbIX. DOpMyIIbL.

[IpeobpazoBanue OYKBEHHBIX BBIPAKCHHN, PACKPBITHE CKOOOK
U TIPUBE/ICHUE MTOI00HBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM I10Ka3aTelIEM.
MHOTro4JIeHHI. Cnoxenue, BBIYMTAHUE, YMHOXEHHUE
MHOrouwieHoB.  Dopmyisbl  COKPAIIEHHOIO  YMHOXCHUS.
Pa3niosxeHne MHOTOYICHOB HA MHOXKHUTEIIN.

OBaazers  Ha 0a30BOM  ypoBHe asnreOpanyeckon
TEPMUHOJIOTHEN M CHMBOJIMKOW, NMPHMEHSITh €€ B IIpolecce
OCBOCHHUS y4yeOHOro MaTepHuaa.

Haxonuth 3HaueHUs OyKBEHHBIX BBIPDAKEHMH IPHU 3a/JaHHBIX
3HAYEHUSAX OYKB; BBIIIOJIHATH BEIYUCIEHHS IO (hopMyiam.
BoInoHATHL IPeoOpa30oBaHus LEJIOr0 BbIPAKEHHUSI B MHOIOWIEH
NPUBEJICHUEM MOAO0OHBIX CJIaraeMbIX, PACKPbITHEM CKOOOK.
BbINOHATL  YMHOXXEHHE OJHOYIEHa HA MHOIOWIEH W
MHOTOWJIEHa Ha MHOTOYICH, MPUMEHSITh (HOpMyJbl KBaaparta
CyMMBI ¥ KBajJpara pa3HOCTH C OIOPOH Ha CHPaBOYHYIO
MH(POPMALIHIO.

OcyuiecTBJasATh Pa3I0KEHUE MHOTOYWIEHOB HAa MHOXHUTEIH
nyTEM BBIHECEHUS 3a CKOOKM OOILEro MHOXXUTENS, IPUMEHEHHS
dbopMynBl  pa3sHOCTH  KBaApaToB, (OPMYT  COKpPAIEHHOTO
YMHOXKEHUS C OTIOPOil Ha CIIPaBOYHYIO HH(POPMALIHUIO.
Ipumensitb 1peoOpa3oBaHUE MHOTOWIEHOB Ui PpEIICHUs
pa3NMYHBIX 3a/1a4 M3 MaTEeMaTHKH, CMEXHBIX NpPEIMETOB, W3
peanbHOM MPAKTUKHU.

3HAKOMHUTBCS ¢ HCTOPHEll Pa3BUTH MATCMATUKU.

YpaBHeHust
U HepaBeHCTBa
(20 v)

VYpaBHeHue, IpaBUJIa npeoOpa3oBaHus YPaBHEHUS,
PaBHOCHUJIIBHOCTh YPAaBHEHH.

JIuneniHOEe ypaBHEHHE C OJHOU IIEPEMEHHOU

IIEPEMEHHOM, PEIICHNE JIMHENHBIX ypaBHEeHU. Pemenne 3amaqy
C IOMOIIBIO YPaBHEHUM.

*JluneliHOe ypaBHEHUE C ABYMsI IEPEMEHHBIMU U €T0 rpapuk™.
Cucrema ByX JTUHEHHBIX YPaBHEHUH C IBYyMS IIEPEMEHHBIMH.
Pemienne cucreM ypaBHEHUH CIMOCOOOM TIOJICTAaHOBKH U
CII0COOOM CIIOKECHUSI.

Pemath, JMHENWHOE ypaBHEHUME C OJHOM IIEPEMEHHOM,
NpUMeHsiA NMPaBHJIA IMEPEX0Ja OT HMCXOJHOTO YpPaBHEHHS K
paBHOCWIBHOMY eMy Oosiee mnpoctoro Buzaa. I[IpoBepsiTs,
SIBJIIETCS JIM KOHKPETHOE YMCIIO KOPHEM YPaBHEHUS.

[oadupats mpumepsl Map YUCEI, SBIAIOIIMXCA PELICHUEM
JIMHENHOTO YPaBHEHUS C IByMsI IEPEMEHHBIMH.

CTpouTh B KOOPJAMHATHOM IUIOCKOCTH TpaduK JUHEHHOTO
YpaBHEHUS C JBYMSl IEPEMEHHBIMH (IIpU HEOOXOIUMOCTH C
UCTIOJIb30BAHUEM CMBICIIOBOM OIOpPBI); TMOJB3YACH TpaduroM,
NPUBOAUTH NPUMeEPHI PELIECHUS YPABHEHUS.

HaxoauTh peleHue CHUCTEMBI JBYX JIMHEHMHBIX YPaBHEHUH C
IBYMsI TIEPEMEHHBIMM C OIOPOH Ha ajroput™M Yy4eOHBIX
JEUCTBUM.

CocTaBifiTh U pelIaTh YPaBHEHUE WINA CUCTEMY YPABHEHHH 110




YCIOBUIO 3a/layd, MHTEPOPETUPOBATb B COOTBETCTBUU C
KOHTEKCTOM 3aJayd TIOJIYYEHHBIH pPE3yJbTaT C OMNOpOM Ha
BOIIPOCHBIN IIJIaH.

Koopannartsi
u rpadukm.
DOyHKUUH
(24 4)

Koopaunata Touku Ha mnpsAMoil. YHCIOBBIE TNPOMEKYTKH.
PaccrosiHne Mex 1y IByMsI TOUKaMH KOOPAUHATHOW MPSMON
IIpssMoyronbHas cucTeMa KOOpAMHAT HA IUIOCKOCTH. [IpumMephl
rpadukoB, 3amaHHbIX (opmynamu. UreHue rpaduKoB
pEabHBIX 3aBUCHUMOCTEH.

[lonstue ¢ynkumu. I'paduk dynkumn. CpoiicTBa (QyHKIMI.
JIuneitnass  gynkuus. Iloctpoenme rpaduka aHHENHHON
¢byukun. 'paduk Gyakmmun y = kX + b,

N300pakaTh Ha KOOPJIMHATHOM npSAMOi TOYKHU,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpIWUHATAM, JY4H, OTpPE3KH,
MHTEPBAJIbl; 3aMMCHIBATH UX Ha alreOpanyeckoM si3bIKe.
OrMeyaTp B KOOPAMHATHOM IVIOCKOCTH TOYKH II0 3aJaHHELIM
KOOpJAMHATaM; CTPOUTh I'paUKU HECIOKHBIX 3aBUCHUMOCTEH,
3aJJaHHBIX (popMyllaMH, B TOM YHCJE C MOMOIIBIO IH(PPOBBIX
nabopaTopuid.

IIpumensiTh, M3y4yaTh NPeMMYLIECTBA, UHTEPHPETHPOBATH
rpaduyeckuii cocod npeacTaBleHus U aHAJIM3a Pa3HOOOpa3HOM
KU3HEHHOW WH(POPMAIIHH.

OcBanBaTh Ha 6a30BOM YpOBHE MOHATHE (PYHKLUH, OBJIaI€BATH
(GyHKIIMOHAIBHONW TEPMHUHOJIOTHEN.

Pacno3naBath nmHeiHy0 QyHkumio Y = kx + b, omucwiBaTh
e€ CBOICTBA B 3aBHCUMOCTH OT 3HaYCHUI KOdPurmeHToB K u b
(mpu HEOOXOAMMOCTH C OIIOPOM HA ANTOPUTM IPABUIIA).
Crpours rpaduku JTuHerHON QyHKimu, GyHKuuuny = kx + b
Hcnoab3oBath 1H(POBBIE pecypchl OIS [IOCTPOEHUS
rpadukoB QyHKUMN U U3yYEHUS UX CBOMCTB.

[IpuBOAUTE NpPUMEPH! JIMHEHHBIX 3aBUCHUMOCTEH B peabHBIX
nporieccax v SIBICHUSX.

IToBTOpPEHME
H 00001I€eHHE
(64)

[ToBTOpEHNE OCHOBHBIX MOHATHUN M METOJOB Kypca 7 Kiacca,
000011IeHNE 3HAHUH.

BbiOuparh, mNpPUMEHATH CHOCOOBI  CPAaBHEHHs  YHCEll,
BBIUMCIICHUM,  NpeoOpa3oBaHUN  BBIPAXEHUM,  pelIeHus
ypaBHEHUH IPU HEOOXOTUMOCTH C HANIPABIISIOLIEH TOMOIIIBIO.
OcyuiecTBJASTH CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBHA U
CaMONPOBEPKY pe3yJibTaTa BBIYMCICHUH, NpeoOpa3oBaHU,
MTOCTPOEHUM.

Pematy mpocreiilume 3agqauM U3 peaIbHOM  KU3HH,
NPUMEHATh MaTeMaTHYeCKHe 3HAHMUA JUUIA PEIIeHUs 3aJ1a4 U3
IPYTUX NPEAMETOB.




Pemate mpocreiiline TeKCTOBbIe 3aJa4M, CPaBHUBATh,
BbIOMPATH CIIOCOOBI PELLICHUS 3a1a4uH.

8 kiaacc (ae mernee 102 u)

Ha3Banue
pa3nesia (TemMbl)
Kypca (4ucio

OcHoBHOe coaep:kaHue

OcHOBHbBIE BH/BI 1€ATC/IBHOCTH oﬁyqammnxm

4acoB)
Yucaa n KBagpatuelii  kOpeHb ~ M3 4HCHA. *Tlonsitue 00 | @OpMYJIHPOBATH ONpeeJieHne KBaJApaTHOTO KOPHs M3 4YHUCIa,
BbIYMCJICHUS. uppaiMoHanbHOM  ymcne.  JlecaTuuHble — mpUOMMOKEHHS | apuPMETHYECKOTO KBAJPATHOTO KOPHS MPH HEOOXOJAMMOCTH C
KBaaparubie HWpPaALMOHAJIBHBIX YUCE. BU3yaJIbHON OMOPOM.
KOPHHU JeiictBurenpHble ynciaa. CpaBHEHHE NEHCTBUTENBHBIX yncen™. | [IpuMeHsTh ONEpalnuio M3BJICYEHHUS KBAJpPaTHONO KOpPHA W3
(15 q) ApudmeTraeckuii KBaJpaTHBIN KOPCHb. YHCIIa, HCMOJb3Y IIPU HE00XO0AUMOCTH KAJBKYJISITOP.

YpaBHeHue BUaa x> = a.

CaoiicTBa apuPpMETHIECKUX KBaJIpaTHBIX KOpHEil.

[IpeoOpazoBaHre  YHCIOBBIX  BBIPAKECHHH,
KBaJ[paTHBIC KOPHH.

COZICpIKAIINX

OueHuBaTh KBaJpaTHbIE KOPHU ILEJIBIMH  YUCIAMH U
JEeCATUYHBIMU APOOSMHU.

CpaBHMBaTL W  YNOPSJA0YHMBATHh  pAalMOHAIbHBIE U
UppalMOHATIbHBIE YUCIIA, 3alIUCAHHBIE C TOMOIIBIO KBAPATHBIX
KOpHEH NMpu He0OXOAMMOCTHU C HANPABJISAIOMIEH TTOMOIIBIO.

HccnenoBarh ypaBHEHHE x2 = d, HaXOJWUThb TOYHbIE H
npubimxEHHbIe KOpHU 1pu a > 0.

HccnenoBarth CcBOMCTBA KBaJPATHBIX KOPHEH, MPOBOJIA
YHCJIOBBIE DKCIIEPUMEHTHI C MCIOIb30BAaHUEM KaJIbKYJIATOpA
(KoMTIBIOTEPA).

IlpumeHaTs cBOMCTBA apH(MeTHYECKHMX KOpHeH 1Jd
npeodpa3oBaHNs BbIPAKEHUIM.

BeinoHATL mpocTeiimme 1NMpeo0pa3’oBaHUsl  BBHIPAKCHHH,
COJlep/KallMX KBaJpaTHbIC KOpHHU. BpIpakaTb NEpeMEHHBIE W3
reOMEeTPHUECKUX U (PU3NIEeCKUX (HOpMYI MPH HEOOXOTUMOCTH C
OMOPOM Ha MPABUIIO.

BoluncasaTh 3HaYeHHs1 BBIPAXKECHUN, COAEPKAMX KBaJpaTHbIE




KOpHHU, UCIIOJIB3YA ITPU HCO6XOI[I/IMOCTI/I KaJIbKYJIATOP.
Hcnoan3oBarh B X0l pemicHud 3aJa4d OJICMCHTApPHBIC
MNpCACTABJICHUA, CBA3AHHBIC C HpI/I6HI/I)KéHHLIMI/I 3HAa4YCHUSIMU
BCJIMYHH.

3HAKOMUTHCS C HCTOpHCfI Pa3sBUTUA MAaTEMAaTUKHU.

Yucaau
BBLIYMCJIEHHS.
Crenenn

¢ HEeJbIM
nokasartejiemM
(79)

Crenens ¢ nensiM nokasareneMm. CTaHgapTHas 3aluch 4KCia.
Pa3mepbl 00BEKTOB OKpy:karomero Mupa (0T 3JIEMEHTapHbIX
YacTHUI] 0 KOCMUYECKUX OOBEKTOB), JUTUTEIBHOCTh MPOLIECCOB
B OKPY’KalOIIEM MHpE.

CBoJicTBa CTENEHN C LIEJIBIM I10Ka3aTEIIEM.

®opmyIMPOBAThH ONpee/IeHue CTENEHHU C LIEJBIM IOKa3aTejeM
(Ipu1 HEOOXOAMMOCTH 10 BU3yaJIbHON OTope).

IpencraBasith 3amuch OONBIIMX M MajblX YHCEN B
crangaptHoM Buje. CpaBHMBaTh 4YKCIAa W BEIWYMHEL,
3allMCaHHBIE C UCTIOIb30BaHuEM creneHu 10.

HUcnoab3oBaTh 3amuch 4YHUCEI B CTAHAAPTHOM BHJE A
BBIPQXKEHUSI pa3MepoOB OOBEKTOB, JUIMTEIBHOCTU MPOLIECCOB B
OKPY’KaroIleM MHpE.

®opmyJIMpPOBaTh, 3aIUCLIBATL B CHMBOJIHYECKOH (popme U
WJIIOCTPHPOBATh NPUMePaMM CBOKMCTBA CTENEHH C LEIBIM
nokaszareiaeM (MpU  HEOOXOAMMOCTH C  HCIOJIb30BaHUEM
BHU3yaJIbHOW OTIOPHI).

IIpumensiTh  cBOlicTBA  CTENEHUM [UId  NpPeoOpa3oBaHUS
BBIPQ)XXECHUM, COIEpkKAIMX CTENEHH C ILEJBIM IO0Ka3aTeleM C
UCTOJIb30BAaHUEM  CIIPAaBOYHOM HMHQOpPMALUHU. BBINOJHATH
AeMCTBUS C YHCIAMH, 3allHCAHHBIMA B CTAaHJAPTHOM BHJE
(YMHOXEHUE, JIeJIeHUe, BO3BEICHUE B CTEIICHb).

Anredpanuyeckue
BbIPAaKEeHUSI.
KBaaparHbiid
TPEXYJIeH

5w

KBagparsslii TpéxwieH. PasznokeHue KBagpaTHOro TpEXUieHa
Ha MHOKHUTEIIN.

Pacno3naBarb  KBaJpaTHbIA  TPEXWIEH,  YCTAaHABIMBAaTh
BO3MOKHOCTh €T0 Pa3j0KEeHUsI HA MHOKUTEIH.

PackiaaapiBaTh Ha MHOKHMTEJIHM KBAJPATHBIM TPEXWIEH C
HEOTPUIIATENFHBIM JAUCKPUMUHAHTOM TIPU HEOOXOAMMOCTH C
OMNOpPOM HA AJITOPUTM ITPABHIIA.

Anredpanuyeckue
BbIPAKEeHUSI.
Anredpanueckast
ApoOL

Anrebpandeckast 1poOk. JlomycTHMBIe 3HAUCHUS IEPEMCHHBIX,
BXOISIIIUX B  anreOpanmveckue BoIpakeHus. OCHOBHOE
CBOMCTBO anredpanydeckoit 1podu. Cokpaienue Apooeit.

CrnoxeHue, BBIYUTAHUE, YMHOYKCHHUE u TICTICHHE

3anuceIBaTh anredpanydeckue BeipakeHus. HaxoauTs 001acTh
OTIPEICIICHUS PAIIHOHAILHOTO BBIPAKCHHUSI.

BbINOJHATL YWCIIOBBIE MOJCTAHOBKY M BBIYHCJATH 3HAUCHUE
ApoOu, B TOM YHCJIE C TIOMOIIBIO KAJIBKYJISTOPA.




(15 4)

anre6pqueCKI/1x

npobeii. IIpeoOpa3zoBaHue  BBIPAKCHHIA,

coJiepKalux ajaredopandeckue aJpoou.

®opMyaupoBaTh OCHOBHOE CBOICTBO anredpandeckoil 1podu
U PUMEHATH €ro JIJIs MpeoOpa3oBaHus ApoOeit.

BbINoHATL JeicTBHSI C ajdreOpanyecKuMH JIpoOsIMH TpU
HEOOXOAMMOCTH C HampaBsiomed momMoribio. [IpuMeHaTsh
npeoOpa3oBaHus BBIpAXEHUN Ui pelleHus 3a1ad. BeIpakarh
nepeMeHnble 43 Gopmyn (PUIMUECKUX, TE€OMETPUUECKHUX,
OIKCHIBAIONINX OBITOBBIE CUTYyalluH) MPU HEOOXOTUMOCTHU C
HAIPABJISIONIEH MOMOIIBIO.

YpaBHenust

U HEpaBeHCTBA.
KBaaparubie
YPaBHEHUSA

(15 9)

KBanpatHoe ypaBHeHue. HemonHoe KBaigpaTHOE ypaBHEHHE.
dopmyna KopHeH kBajgpaTHoro ypaBHeHus. *Teopema Bueta™.

Perenne

YpaBHEHUH,

CBOJAIIINXCA K KBaaApaTHBIM.

IIpocreiie ApoOHO-pallOHAIBHBIE YPAaBHEHUSL.

Pemenne
YPaBHEHHUH.

TEKCTOBBIX

3aaa4 € IIOMOMIBIO  KBaApPaTHBLIX

Pacno3HaBaTh KBaJpaTHbIE YPaBHEHUSI.

3anuceiBaTth (opmysay KOpHEH KBaJpaTHOIO YypaBHEHUS;
peliaTh KBaJpaTHbIEe YPaBHEHHs] — IIOJHBIE U HENOJIHbIE (C
UCIIOJIb30BaHUEM CIIPABOYHOM MHPOPMALIUN).
IIpoBoauTs,  mpocTeiilmiue  UCCIACTOBAHUS
YpaBHEHUH.

Pemiath ypaBHeHHUsi, CBOASIINECS K KBAJAPAaTHBIM, C TOMOIIbIO
npeoOpa3oBaHUil M 3aMEHOW NepeMEHHOHl ¢ omopoil Ha
aJIITOPUTM IpaBUJIa.

Ha0nrogate M aHaJIM3MPOBATH CBA3b MEXIY KOpPHAMU U
K03 duLIMeHTaMH KBaJPaTHOTO YPaBHEHHUS.
*TIpuMeHATh TEOpEMY Buera
3aj1a4 (¢ UCTOIb30BaHUEM 00pa3ia)™.
Pemath TekcTOBBIE 3aayd alreOpanvyeckuM CrocoOoM:
MEPEXO/IUTh OT CJIOBECHOH (HOPMYIMPOBKM YCIOBUS 3a7aud K
anreOpandeckoil MOJEeNu MyTEM COCTaBJICHUS YpaBHEHUS (IIpH
HEOOXOJUMOCTH C  HalpaBJAIOIIEd TOMOIIBIO);  pelaTh
COCTaBJIEHHOE YPaBHEHUE; HHTEPIIPETUPOBATH PE3YJIBTAT.
3HAKOMUTBCS C HCTOPHEI Pa3BUTHS alreOphl.

KBaJApaTHBIX

JJIA peuicHud

YpaBHeHust

U HepaBeHCTBA.
Cucrembl
YPaBHeHUil

(13 v)

JIuneitHOe ypaBHEHHE C JBYMS INEPEMEHHBIMHU, €ro rpaduk,
MIpUMEpHI PEIICHNs YPaBHEHUH B I[EJIbIX YHCIIaX.
Pemenne cucrem AByX JMHEMHBIX YpaBHEHUH C JABYMs

NEPpEMECHHBIMHU.

[IpuMeprl pemeHuss CUCTEM HEIUHEHHBIX

YPaBHEHHUH C IBYMsI IEPEMEHHBIMH.

Pacno3HaBaTh JTUHEIHBIE YPABHEHUS C IBYMS IEPEMEHHBIMH.
Crpoutrhb rpaQuKy JIMHEHHBIX YpaBHEHHH, B TOM 4HCIIE
nucnoab3ys uHugpoBbie pecypebl (Ipy HEOOXOJMMOCTH C
OTIOPOM Ha aJTOPUTM Y4eOHBIX IeHCTBU).

Pazanuarh napajulelIbHbIE U NEPECEKAIOIIUECS MPSAMBIE 110 UX




*I'paduueckass  MHTEpHpeTaluss yYpaBHEHUS C  JABYMs
NIEPEMEHHBIMH U CHCTEM YPABHEHUH ¢ ABYMS IEPEMEHHBIMU™.
PemieHne TEKCTOBBIX 3a7a4 C IIOMOILBIO CUCTEM YPAaBHEHUM.

yYpaBHEHUSIM.
Pemath cuCTEMBI JBYX JIMHEHHBIX YpaBHEHUH C JBYMs
NEPpCMCHHBIMU HO,Z[CTEIHOBKOP'I U CIIOKCHHUCM.

Pemartp npocreiiine CUuCTeMbI, B KOTOPBIX OJHO U3 YPaBHEHHM
HE SBJSETCS TUHEHHBIM MPH HEOOXOJAUMOCTH C HAIPaBIISIONIEH
MTOMOLUIBIO.

*TIpuBoauTth rpaduyuecKyl0 HMHTEPNPETANMI) PEIICHUs
YpaBHEHUS C ABYMsI NEPEMEHHBIMU U CHCTEM YpaBHEHUU C
IBYMS IEPEMEHHBIMU. *

Pemath TeKCTOBBIE 3224l aNTeOPANIECKUM CTIOCOOOM.

YpaBHeHnus YucnoBsle HEPaBEHCTBA U X CBOMCTBA. ®opmyMpOBaTH CBOIICTBA YHUCIIOBBIX HEPaBEHCTB,
U HEpaBeHCTBA. HepaBeHcTBO ¢ 01HOM NepeMeHHOM. JIMHEHHbIE HEPaBEHCTBA C | WIIIOCTPUPOBATH UX HA KOOPAMHATHOM IIPSMOM.
HepasencrBa OHOM mnepemMeHHOM U uX pemeHue. Cuctembl JUHEHWHBIX | [IpUMEHATH CBOWCTBA HEPABEHCTB B XO/I€ PEILICHUS 3a/1a4.
(12 9) HEPABEHCTB C OJIHOM IIEPEMEHHOM U UX PELICHUE. PemaTth, JMHEHHBIE HEPAaBEHCTBA C OJHOM IIEPEMEHHOMU,
N300paxenue pemieHns JIMHEHHOTO HEPaBEHCTBA U UX CHUCTEM | M300paxkaTh pellleHrne HEPaBEHCTBA HA YHUCIOBON IPSIMOM.
Ha YUCIIOBOM IIPSIMOIA. Pemath cucTeMbl TMHEHHBIX HEPABEHCTB, M300pakaTh peIIeHUE
CUCTEMBl ~ HEPaBEHCTB  Ha  4YHUCIOBOM  MNpPAMOW  TpH
HEOO0XOIMMOCTH C BU3YaJIbHOW OIOPOH.
DyHKIUH. Ilonarue ¢ynkuun. OOnacte omnpeaencHus MU MHOXKECTBO | Mcmoab3oBaTh  (QYHKIMOHAJIBHYIO ~ TEPMHHOJIOTHIO U
OcHoBHBIE 3HaYeHu# QyHKuuu. CriocoObl 3a1aHus QyHKIUI. CHMBOJIMKY.
NOHATHS I'papux dynkumn. CpoiicTBa (PyHKIMH, UX OTOOpakeHUE Ha|BprumcasTh 3HavyeHuss QYHKIMH, 3aJaHHBIX (popMyiamu (IIpH
Sy rpaguke. HEOOXO/IMMOCTH HCIIONb30BaTh KAIbKYIATOP); COCTABJSATH

TA0IUIbI 3HAYEHHI (QYHKITUH.

Ctpouts no Toukam rpapuku QyHKIUIL.

OnuceiBaTh cBoiicTBa (QYHKIMH Ha OCHOBE €€ rpadudecKoro
NpPEJCTaBICHU TpPH  HEOOXOJUMOCTH C  HampaBIsromIei
ITOMOIIBIO.

Hcnoab3oBaTh  (QYHKIMOHAIBHYIO  TEPMHHOJIOTHI0 M
CHMBOJIMKY.

HcceaenoBarhy npuMepbl IpadUKOB, OTPAXKAIOIIUX peabHbIE
mnpoueccsl U sBiieHHs. IlpuBoauTh NMpHMepbI IIPOLIECCOB H
SBJICHUH C 3a/IaHHBIMH CBOMCTBaMH.




Hcnonb30BaTh KOMNBIOTEPHBIE MPOTPAMMBbI [UIsl IOCTPOEHUS
rpadukoB GYHKIMI 1 H3yUYSHUSI UX CBOWCTB

DyHKIUH. Urenne wu moctpoenne rpapukoB ¢yakuuid. I[lpumepst | HaxoauTh ¢ moMombio rpadpuka QyHKINN 3HaYCHHE OJTHOM M3
Yuciosble rpaduKoB (PYHKIMH, OTpa’KaroIIUX peabHbIE MPOLIECCHI. paccMaTpUBaEMBIX BEIMUYUH 110 3HAUYEHUIO APYTOM.
pyHkuuun OyHKINH, ONMCHIBAIOLINE IPSMYIO u oOpaTHy!o | B HeclokHbIX cilydasx BbIpaKkaTh (OpMYyJIoli 3aBHCHMOCTH
(CAY) NPONOPLUOHATbHbIE 3aBUCUMOCTH, UX rpaduku. 'unepbona. | Mexay BeITUUYNHAMU.
I'padux bynkuumy = X, OnucpIiBaTh XapakTep W3MEHEHUS OJIHOW BEJIWYUHBI B
— 2\ = — _ k. 7
Oyukmny = X5,y = X5,y = Vx, ¥ =5 *rpaduueckoe 3aBHCHUMOCTH OT U3MEHEHUS IPYrou §
. - PacnosnaBare Buabl wu3ydaemblx ¢GyHKnuid. I[loka3piBaTh
pelIeHne ypaBHEHUHN U CUCTEM yPaBHEHUM. .
CXeMATHYECKH TI0JIO)KEHWE Ha KOOPAMHATHOM IUIOCKOCTH
rpadukoB byHKIUR BH/JIA! y = X4, y = X,
_ _k
y=vxy =1
Hcnoab3oBath PYyHKIHOHAJIBHO-TPA(HUYECKHUE
npeacTaBJIeHHs ISl PELIEHNS U UCCIIEI0BAaHUS YPaBHEHUH U
CUCTEM ypaBHEHH.
[pumenste uugpoBbie pecypchl Ul MOCTPOCHUS TPadUKOB
GyHKIHIA.
IloBTOpEHHE [loBTOpEHNE OCHOBHBIX NOHATUH M METOAOB KypcoB 7 u 8|IIpuMeHSITH cHOCOOBI CpPaBHEHMsI 4YMCE, BBIYMCIICHUH,

H 00001I€eHHE
(69)

KJ1accoB, 000011eHIE 3HAHUIA.

peoOpa3oBaHuil BEIPAXKEHUM, PEILICHUS] ypaBHEHUI.
OcyuiecTBJIAATh CAMOKOHTPOJIb BBIINOJIHAECMBIX JIEHCTBUA U
CaMOMPOBEPKY pe3yJibTaTa BBIYHCICHUM, MpPeoOpa3oBaHUi,
MMOCTPOCHUU.

Pemars 3amaum W3 peaJibHOM JKU3HHU, MPHUMEHATH
MaTeMaTUYeCKUe 3HaHUS [UIs peleHus 3aJad U3 ApYrux
IIPEAMETOB.

Pemath TekcTOBBIE 32/1a4U, CPABHUBAThH, BLIOUPATH CIIOCOOBI
peuieHus 3a1a4u.

9 kuracc (He menee 102 1)




Ha3zBanue
pasnaesa (TemMbl)
Kypca (4uciao

OcHOBHOe coep:kaHue

OcHOBHBIE BH/IbI 1€ITEJILHOCTH 00y4aK0IIMXCS

4acoB)
Yucaan PannonaneHble yncia, *uppanvoHaIbHbIE YUCHIA, KOHEUHbIE U | Pa3BuBaTh mpeacTaBJeHHsl O YWCIaX: OT MHOXECTBa
BbIYMCJICHUS. OeCKOHEeUHbIe JECATUYHBIE Ipoou. MHO0XECTBO | HATYPAJIbHBIX YHCEI 0 MHOXKECTBA AEHUCTBUTEIbHBIX YUCEL.
JleilicTBUTE/IbHBIE |JICHCTBUTENBHBIX  YHCEN; JICUCTBUTENbHBIE 4YHCIa Kak | O3HAKOMHTBLCSA c BO3MOKHOCTBIO MPECTaBICHUS
ymucaa OecKOHEUYHbIE JecATUYHbIe ApoOu. B3aMHO 0AHO3HAYHOE |AEHCTBUTEIHHOIO YKCIA KaK OECKOHEUHOM JEeCATUYHOU JIpoOH,
99 COOTBETCTBUE MEX/JYy MHO)XECTBOM JIEHCTBUTENBHBIX YHUCET U |NMPHUMEHATh JCCSITHUYHBIE MPUOIMKEHUS pPALMOHAIBHBIX H
MHO>KECTBOM TOYEK KOOPJAMHATHOU MPSAMOM. MPPALMOHATIBHBIX YUCE.
CpaBHeHHE  JCHCTBUTEIBHBIX  uuceN, apudMeTUYECKHe | *3anmuchiBaTh, CPaBHMBATh " YHOpPSiI0YMBATH
NEHCTBHS ¢ NEHCTBUTENLHBIMH YUCIIaMU. > NeHCTBUTENbHBIC YHCIIa™.
[Tpubmmxénnoe 3HAUYCHHE BEJINYUHBI, TOYHOCTD | BLINOJIHAITH, cOYeTass YCTHbIE MW MHCbMEHHBIE TPHUEMBI,
MPUOTKEHUS. apupmMeTnyecKue IeiicTBUSI C PALUOHAIBHBIMU YHCIAMU;
Oxpyrnenne wuyucen. [lpukuaka U oOlEeHKa pe3ysibTaTOB |HAXOAMTh 3HAYEHMsI CTENEHEW C IeJIbIMU IOKa3aTelsiMUu U
BBIYUCIICHUI. KOpHEH; BBIYMCJSITh 3HAYEHUS] YUCIOBBIX BBIPAKEHUN.
IMonyyuTh mnpeacTaBjieHHe O 3HAYUMOCTH JEHCTBUTEIBHBIX
YHUCEJN B MPAKTUYECKOM IEITEIbHOCTH YEJIOBEKa.
AHAJIM3UPOBATH M [eJIaThb BbIBOABI (IOCJE COBMECTHOIO
aHAJIM3a) O TOYHOCTU MPUOIMKEHHS ACHCTBUTEIHHOTO YHMCIA
P PEIICHUH 3a/1a4.
OxkpyrasaTh ACUCTBUTEIBbHBIE UYNCIA, BBHIMOJHATH NMPUKUAKY
pe3yibpTaTa  BBIYHCICHUN, OIEHKY 3HAYEHUHW  YHUCIIOBBIX
BBIPaKCHUM.
3HAKOMUTBHCA C UICTOPHEH pa3BUTHA MaTeMATHKH.
YpaBHeHnus JIuneniHoe ypaBHeHue. PemieHue ypaBHeHui, cBoasamuxcd K| OcBauBaTh, 3alOMUHATHL W NPUMEHATh rpaduyeckue
U HEPaBEHCTBA. JUHEHHBIM. METObl TIPH PEIICHUH YpaBHEHUH, HEPABEHCTB U MX CUCTEM
YpaBHenus KBagpatHoe ypaBHeHme. Pemienue ypaBHEHU, cBoasmuxcs |(Ipu HEOOXOIMMOCTH C OINOPON Ha ajlroOpuT™M Y4eOHBIX
¢ OHOM K KBaJIpaTHbIM. bukBaspaTHbIe ypaBHEHHUS. NeCcTBHIA).
nepeMeHHOn *TIpumepsl perieHuss ypaBHEHUH TpeThel u 4eTBEPTON | Pacmo3HaBaTh 1eNbie U IpOOHBIE ypaBHEHUS.
(14 4) CTEeNeHEe! pa3oKeHHUEM Ha MHOKUTEIH. ™ Pemath JiMHeHHbIe W KBaJApaTHble YPABHECHHUS, YPaBHEHHS,

Pemenue 1poOHO-paliMOHATIBHBIX YPaBHEHHIH.

CBOAAIIMECA K HHUM, HpOCTCI‘/’II_HI/Ie I[pOGHO-paL[I/IOHaHBHLIC




Penienne TeKCTOBBIX 3a4a4 anre6pa1/1qecm/IM METOJA0M.

ypaBHEHHUSI.
IIpennaraTh BO3MOXKHbBIE CIIOCOOBI PEIICHUs TEKCTOBBIX 3ajad,
o0Cy’>k1aTh HMX U peliaTh TEKCTOBbIE 3aJaud Pa3HBIMU
croco0amu.

3HAKOMHTBCS € HCTOPHEi pa3BUTHSI MATEMaTUKN

YpaBHeHnust JIuneitHOe ypaBHEHUE C ABYMs IIEPEMEHHBIMU U ero rpaduk. | OcBauMBaTh M NMPUMEHSATH NPUEMBI PELICHUS CHCTEMBI JIBYX
M HepaBeHCTBA. Cucrema AByX JIMHEWHBIX ypaBHEHUH C JIByMs MEPEMEHHBIMH | THHEHHBIX YpaBHEHUMN C IBYMS MEPEMEHHBIMU U CHCTEMBI JIBYX
Cucrembl u e¢ pemieHue. PemeHne cucteM AByX YpaBHEHH, OJHO W3 |ypaBHEHHIl, B KOTOPHIX OJHO YpaBHEHHE HE SIBIISACTCS JTMHEHHBIM
YPaBHEHUi KOTOPBIX JINHEWHOE, a IPYrO€ — BTOPOU CTEIICHH. (o BU3yasIbHOMH OIOpe).
(14 v) I'paduueckass mHTEpnperanus cUCTEMbl ypaBHeHMH ¢ aByMs | Mcmosb3oBaTh (PyHKLIMOHAIBHO-TpaduUecKUue MpeacTaBlIeHUs
MIEPEMEHHBIMH. JUI pellleHUsl U UCCJIel0BaHNsl YDABHEHUH U CHCTEM.
Pernienue TeKCTOBBIX 3aj1au alreOpandeckuM CriocoOOM. AHAIM3UPOBATh TEKCTHI 32/1a4, pelIaTh UX aaredpandeckum
CTIIOCOOOM: MePeXOAUTh OT CIIOBECHOW (YOPMYITHPOBKH YCIOBHS
3a7jauu K aireOpandeckoil MOJIeNu MyTEM COCTABJICHUSI CUCTEMBI
YPaBHEHMI; pemIaTh COCTABICHHYI) CHUCTEMY YypaBHEHUH;
HHTEPNPETHPOBATH PE3YIbTAT.
3HAKOMHTBCS ¢ HCTOPHEN Pa3BUTHA MATEMATUKHU
YpaBHeHnust UYucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurarh, 3anucbiBaTh, MNOHUMATb, HWHTEPNPETHPOBATH
U HEPABEHCTBA. JIuHeliHble HEPAaBEHCTBA C OJHON EPEMEHHON U UX PEIICHUE. |HEPaBEHCTBA; UCIIOIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepasencrBa CucteMbl TUHEHHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM M HX | BLIMOHATHL NpeoOpa3oBaHKs HEPABEHCTB, MCMOJIL30BATH IS
(16 v) peuenue. peoOpa3oBaHus CBOMCTBA YMCIOBBIX HEPABEHCTB.

KBanpaTHble HEpaBEHCTBA U UX PEILLIEHUE.
I'paduueckas  uHTepnpeTanusi HEPABEHCTB M CHUCTEM
HEPABEHCTB C JBYMs IIEPEMEHHBIMMU.

Pacno3naBaTh JMHEWHBIE U KBA/IPATHBIE HEPABEHCTBA.

Pematr JMHEHHBIE  HEPABEHCTBA, CUCTEMbl  JIMHEHHBIX
HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOIIMX KBaJIpaTHOE
HEPaBEHCTBO, U PELIATh UX; 00CYKAATh IIOJYYCHHBIC PELICHUS.
HN300paxkaTh pelICcHUE HEPABEHCTBA U CUCTEMBI HEPABEHCTB HA
YUCIOBOM MPSMOHM, 3amMChIBATH PEUICHHE C IOMOUIBIO
CHUMBOJIOB.

Pemath, KBajJpaTHBIC HEPABEHCTBA, HCIONB3Ys TrpaduyecKue
MPECTaBICHUSL.

OcBanBaThb W TPHMEHSAITh HEPABEHCTBA I[P PEIICHUHU
pa3IMYHBIX 3a/1a4, B TOM YHCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.




DyHKUUH
(16 4)

KBanparuunas ¢ynkunus, e€ rpaduk u cpoiicra. [lapaGoia,
KOOP/AMHATHI BEPIIMHBI 1apadoJIbl, OCb CHMMETPUH 11apa0OJIbL.
CreneHHble (YHKUMHU C HATYpaJbHBIMHU IMOKa3aTeasiMHu 2 # 3,
UX TpadUKu U CBOMCTBA.

I'padpuku pynkmmii: y = kx,y = kx + b, ,y = ax?, y = ax’,

y = Vxy =z

Pacno3snaBaTh BU/bl U3ydaeMbIX (DYHKIHMI; HILTIOCTPUPOBATH
CXeMaTHYeCKH, O0BSICHATDL PACIOJIOKEHHE HA KOOPJIUHATHOMN
IUIOCKOCTH TpadukoB GyHKuui Buma: Yy = kx, y = kx + b, ,y
= ax’, y = ax,
_ _k N
Y = +/X, Y = = B 3aBUCHMOCTU OT 3HAa4e€HHH KO3(P(UIIMEHTOB;
X

OMUCHIBATh UX CBOMCTBA.

Pacno3HaBaTh KBaJpaTUUHYIO (QYHKIHUIO 110 opMyIIe.
IpuBoauTs, mnpuMepbl KBAIPAaTHYHBIX 3aBUCUMOCTEH W3
peanbHOM JKU3HHU, PU3UKH, TEOMETPHUH.

BoisiBasite 1 000011aTh 0COOEHHOCTH Tpaduka KBaApaTUUHON
yukimm Yy = ax’ + bx + ¢ (IpM  HEOOXOAMMOCTH €
HaIPaBJISAIONMICH TOMOIIIBIO).

Crpoutb W  wu300paxkaTh  cXeMaTHYecKHm  rpaduku
KBaJAPATHYHBIX (YHKIWMH, 3a1aHHbIX GopMymamu Buaay = ax’, y
—axt+q y=akx+p? y=a’+bx+c (upu
HEOOXOAMMOCTH C BU3YaJIbHOU OMOPOH ).

AHAIM3UPOBATL W TPHUMEHATH CBOWCTBAa U3YYEHHBIX
GYHKOMA JUIST WX T[OCTPOSHHS, B TOM YHCIIE C IOMOUIBIO

U(POBBIX PECYPCOB.

YucaoBble
MoCJIeA0BATEIbHOC
™

(A5 4)

IToHsATHE YUCIIOBOM MTOCIIEI0BATEIBLHOCTH.

3aaHue I0CJIEIOBATEIbHOCTH PEKYPPEHTHOW (opMyloil u
¢dbopmyIoit N-TO uieHa.

Apudmernueckass U reomerpuueckas nporpeccuud. Oopmysbl
N-ro wieHa apu(METHUECKON U TeOMETPUUECKOM MPOrpeccHid,
CYMMBI IIEPBBIX N YWICHOB.

*N300paxkeHue 4JIeHOB apH(PMETHUYECKOH M TeOMeTpUYECKOU
MPOTrpeCcCUuil TOUKaMHu Ha KOOPAMHATHOM IJTIOCKOCTH.
JIMHEWHBIN ¥ YKCIIOHEHIMAJIBHBIA POCT.

Crno’xHbIe MPOLIEHTHL. ™

OcBanBaTh U NPUMEHSATHh UH/IEKCHbIE 0003HAUEHHS, CTPOUTH
peYeBble BBICKA3BIBAHUSI C HCIOJIb30BAaHUEM TEPMUHOJIOTHH,
CBSI3aHHOM C MOHATHEM I1OCJIEJOBATEIBbHOCTH.

AHaam3upoBaTh (GopMmyny N-ro uieHa MOCIeI0BaTENIbHOCTU
WIN  PEeKYppeHTHY0  (GOpMydy W  BBIYHCIATH  WICHBI
IIOCJIEZI0BATENBHOCTEH, 3aJ1aHHBIX STUMHU bopmynamu.
YcranaBauBarb 3aKOHOMEPHOCTh B IIOCTPOEHUU
MOCJIEZI0BATENbHOCTH, €CJIU BBIMHCAHBI TEPBbIE HECKOJBKO €&
YJICHOB.

PacnosnaBarh  apudMETHUYECKYI0O W T€OMETPHUUYECKYIO
MIPOTPECCUU NPH Pa3HBIX CIIOCO0AX 3a/laHMs.

Pemarp 3amaun ¢ wucnosib3oBaHueM ¢GopMyn N-TO WieHa
apupMEeTHYeCKOH U TEOMETPHUYECKOW MPOrpeccui, CYMMBI




NEPBBIX N YWIECHOB C OMOPOi Ha CIIPABOYHYIO HH(POPMALHIO.
*U300paxaTh WIEHBl IIOCJIEJOBATEJIBHOCTH TOYKAMH Ha
KOOPJMHATHOH TIIOCKOCTU™.

PaccmaTpuBar, mnpuMepbl NpPoOUECCOB M SBJEHMH U3
peambHOM  JKM3HM,  WUIIOCTPUPYIOIIME  HM3MEHEHHE B
apu(pMeTHIECKOI MPOrpeccuyl, B TeOMETPHIECKON MTPOTPECCHUH;
*M300pakaTh COOTBETCTBYIOLINE 3aBUCUMOCTH IrpaudecKu™.
Pemarts mnpocreiiline 3agaum, CBS3aHHBIE C YHUCIOBBIMHU
[OCJIEIOBATEIbHOCTSAMY, B TOM YHCIE 3aJaud W3 pPEalbHOM
KW3HH  C  HUCHOJB30BAaHHEM  IUQPPOBBIX  TEXHOJOTHIM
(97EKTPOHHBIX TaONIUL, rPahUIECKOr0 KAIbKYIATOPA U T.I1.).
*PemiaTh 3a/1a4l Ha CJIOXKHBIE IIPOLEHTHI, B TOM YHCJIE 3a/1a4U
U3 pealbHOM MPAKTUKH (C UCTIOIB30BAHUEM KaJIbKYIIATOPA).™
3HAKOMHUTBCS C HCTOPHMEH Pa3BUTUSA MAaTEMATUKHU.

IToBTOpEHUE,
00001IEHME,
cHCTeMaTH3alusl
3HAHUH

(18 1)

YUucina W BbIYMCIeHHS (3allCh, CpaBHEHHUE, IEHCTBHUS C
JNEHUCTBUTENBHBIMA YHUCJIAMH, YMCIOBas NpsMas; IPOLEHTHI,
OTHOILIEHUS, POTOPIINH; OKPYTJIEHUE, MPUOIMKEHNE, OLIEHKA;
peleHre TeKCTOBBIX 3a7a4 apuPMETUIECKHM CIIOCOOOM).

AJiredpanyeckue BbIpaKeHUsl (mpeobpazoBaHue
anredpanvdeckux BbIPAKEHUI, TOMMYCTUMBbIE 3HAUCHHUS).
@OyHknuu (MIOCTPOCHHE, CBOMCTBA H3YYEHHBIX (YHKIHMH;
rpaduyeckoe perieHue ypaBHEHUN U UX CUCTEM).

OnepupoBaTh MNOHATHAMH: MHOXECTBO, IOJMHOXECTBO,
Olepaluy HaJ MHOXXECTBAMM; HCHOJb30BaTh TIpaduueckoe
MIpEJICTAaBICHHE MHOXECTB JIJISl ONMMCAHUS PEAIbHBIX MPOIIECCOB
W SIBICHUW, MpPU peHIeHHH 3a7ad U3 JAPYruX y4eOHBIX
MIPEIMETOB.

AKTyaJIN3MpoOBaTh TEPMHMHOJIOTHI0O M OCHOBHbIE [elCTBUS,
CBSI3aHHBbIE € YHCJAMH: HATypaJlbHOE YHUCIO, MPOCTOE U
COCTaBHO€ YHMCJa, JEIMMOCTh HATypajbHbIX YHUCEN, MPU3HAKU
JEIMMOCTH, LEeJN0e YHCI0, MOAY/Ib YHCia, OOBIKHOBEHHAas U
necsiTuyHasi ApoOu, CTaHJAPTHBIN BU YHUCIa, apuMeTHISCKUi
KBaJPATHBIN KOPEHB.

BopinoiHATL JAeiicTBUSI, CPAaBHUBATH M YNOPSJA0YUBATH
yucaa, MPEICTAaBIATh YHCIAa Ha KOOPAWMHATHOW MPSIMOMH,
OKPYIVIAITh  YHUCJIA; BBIMOJHATh MNPUKHAKY W  OLEHKY
pe3yibTaTa BBIYUCICHUN.

Pemath TeKcTOBBIE 32124 APUPMETHUICCKUM CIIOCOOOM.
Pemiath mnpakTuyeckue 3a/a4M, COJAEP)KAIUE IPOLEHTHI,
JOJM, YacTH, BBbIPAXAlOUIME 3aBUCUMOCTH: CKOpOCTb —
BpEMsI — pPAacCTOSIHUE, 1[€Ha — KOJIMYECTBO — CTOMMOCTb,




00bEM paboThl — BpeMsi — IPOU3BOAUTENBHOCTh TPY/IA.
Pa30uparp peasbHbBIC KU3HEHHBIE CUTyaluuH, ¢popMy/IUpoBaTh
UX Ha S3bIKE MaTEMAaTUKH, HAXOAUTH PEIICHUE, NPUMEHSA
MaTEMaTUYECKHAN anmnapar, HHTEePNPeTHPOBATH PE3yIbTaT
OnepupoBaTh MOHSATUSIMHU: CTENEHb C IEJBIM IOKa3aTeleM,
apupMeTHIECKUN KBaJ[paTHbIN KOpEHb, MHOTOYJIEH,
anreOpandeckas IpoOb, TOXKIECTBO.

BbINOJHATL OCHOBHBbIE eliCTBHS: BBINOIHATH PACUEThI I10
dopmyrnaM, mpeoOpa3oBbIBATh IIEJble, APOOHO-PALMOHAIBHbIC
BBIDAKEHUSI U  BBIPAXEHUS C KOPHSMH, pEai30BbIBATh
pa3joKEeHUEe MHOIOWIEHa HAa MHOXHUTEIU, B TOM YHCIE C
UCIOJIb30BaHUEM (OPMYJI Pa3HOCTH KBaJApaToB M KBajpara
CYMMBI U Pa3HOCTH (C OHNOPOH Ha CHPaBOYHYIO MH(OPMAIIHIO);
HaXOJIUTh [JONYCTUMBIE 3HAUYEHHs IEPEMEHHbIX IJIs JPOOHO-
palMOHAJIBHBIX BBIPAKEHUN, KOPHEH.

MopneaupoBaTh C MOMOIIBIO (OPMYN peanbHble HPOLECCHl U
SIBJICHHUSL.

OnepupoBarh MOHATHAMHE: QYHKIMA, TpapuK QyHKIMH, HYIH
(GyHKIMH, TPOMEXYTKH 3HAKOMOCTOSHCTBA, MPOMEXYTKH
BO3pacTaHMs, yObIBaHHs, HanOObIIEe U HAaMEHbIIIEE 3HAUCHMSI
byHKIMN.

AHaIU3MpOBaTh, CPaBHUBaThb, O0CYKAaThb  CBOWCTBA
GYHKIMHA, CTPOUTH UX IpadUKU.

OnepupoBaTh MNOHATHSIMH: TIPAMas NPONOPLMOHAIBHOCTD,
oOpaTHas ~ MPONOPIMOHATBHOCTh,  JHHEWHass  (QyHKIMs,
KBagpatuyHas GyHkIwms, mapadona, runepoosa.

HUcnoan3oBarh rpagukd U1 ONPEICICHUS  CBOWCTB,
IPOLIECCOB M 3aBUCUMOCTEH, Ul peleHHs 3ajad U3 Jpyrux
y4eOHBIX TPEAMETOB M pPEATbHOH >XU3HU; MOJAEJHPOBATH C
MIOMOIIBIO TPa(MKOB peaIbHbIE MPOLECCH U SABICHHUS.
Boipaxkath ¢opMyaMu 3aBUCUMOCTH MEXAY BEIMUMHAMMU.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOTI'O KYPCA «I'EOMETPUS» (I1I0 'OJAM OBYYEHMUSA)




7 kaacc (He MeHee 68 u)

Ha3zBpanue
pa3nesia (TemMbl)
Kypca (4uciio

OcHoBHOE coaecpkaHue

OcHOBHBIE BUIbI JI€SITEJILHOCTH oﬁyqaloumxca

4acoB)
IIpocreiimme [Ipocteiinme reomeTpuueckue 0ObEKThI: TOUKH, IPSIMbIe, JTy4H | POpMyIMpPOBATH OCHOBHBIEC TOHATHUS U ONPEIEICHUS.
reoMeTpuyecKne |4 yribl, MHOTOYTOJIbHUK, IOMAHas. PacnosHaBaTb  M3y4YCHHbIE  T€OMETPHUYECKHE  (UTYpHI,
durypsi CMeKHbIE U BEPTUKAJIBHBIE YIJIBL. ompeieJIATh WX B3aUMHOE pPACIOJIOKEHUE, BBINOJHATH
U X CBOMCTBA. Pabora ¢ npocTeimmmMu 4epTekamu. 4epTEX MO YCIOBHUIO 33/1aud (C MCIOJIB30BAHUEM CMBICIOBOM
N3mepenue W3MepeHue JIMHEHHBIX W YIJIOBBIX BEJIMYMH, BBIYMCICHME |ONOPBI: HABOJAALIME BOIPOCHl W/WIM aNropuTMa y4eOHBIX
reoMeTPpUYEeCKHX |OTPE3KOB U YIJIOB. NecTBU).
BeJIHYUH Ilepumerp w  1omaap  ¢uryp, cocraBiaeHHbIX U3 |IIpoBoaMTh MpoCTeie TOCTPOCHUS ¢ TTOMOLIBIO LUPKYIS U
(14 9) MPSIMOYTOJIBHUKOB. JIMHEUKH.
N3MepsATH TUHENHBIE U YIJIOBBIE BEJIMYHUHBI T€OMETPUUECKUX
U TIPAKTUYECKUX OOBEKTOB.
Omnpenensitb «Ha TJa3» pa3Mepbl peaJbHbIX OOBEKTOB,
NMPOBOIUTH TPYOYIO OLIEHKY HX Pa3MEPOB.
PemiaTh 3a7aud Ha BBIYMCIEHHUE JJIMH OTPE3KOB U BEJIWYMH
YTJIOB.
PemiaTh 3a1a4 Ha B3aMMHOE PACIIOJIOKEHUE T€OMETPUUECKUX
Guryp.
IpoBoauTh KJIaCCU(PUKALHUIO YTIIOB, BLIMMCJIATD JIMHEHHBIE U
YIJIOBBIE BEJIMYMHBI, MPOBOIAUTH HECJ0KHBbIE HEOOXOIMMBIE
JIOKa3aTENIbHBIE PACCYXKICHMS.
3HAaKOMUTHCA C UCTOPUEH pa3BUTHS reOMETPHH.
TpeyrojbHuKH IlonssTME O  paBHBIX  TPEYrodbHUKax M  nepBU4HbIC | Pacmo3dHaBaTh mapbl paBHBIX TPEYTOJIBHUKOB Ha TOTOBBIX
(22 9) NpPEACTaBICHNUs O PaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu|ueprexax (C ykazaHHMEM HPU3HAKOB) MPU HEOOXOJUMOCTH C

MIpU3HAKa PABEHCTBA TPEYTOJIbHUKOB.

[Ipu3zHakn  paBeHCTBA  IPSIMOYTOJIBHBIX  TPEYrOJIbHHUKOB.
CBoIiCTBO MeIMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOenpeHHbIE M PAaBHOCTOPOHHHE  TPEYrOJbHHKH.

BHU3yaJIbHOW OIIOPOM.

BoiBoauTh  cieacTBUs  (PaBEHCTB  COOTBETCTBYOIIMX
3JIEMEHTOB) U3 PABEHCTB TPEYT OJIbHUKOB.
®opmyaupoBaTh OIpeeIICHUS: OCTPOYTOJILHOTO,




[Ipu3Haku u cBoOiCTBa paBHOOEAPEHHOTO TPEYTOJIbHUKA.
[IpoTuB OonbIIEH CTOPOHBI TPEYTOJBHUKA JICKUT OOIBIIHI
yTOJL

[Ipocreiiie HepaBeHCTBA B T'€OMETPHH.
TpeyroiabHuKa. HepaBeHCTBO TOMaHOM™.
IIpAMOYTONIBHBII TPEYTroJABEHUK ¢ yrioM B 30°.
HepBLIC IMOHATHA O JOKA3aTCJIIbCTBAX B TCOMCTPHUU.

*HepaBeHCTBO

TYNOYTOJIBHOTO, IPSMOYTOJIBHOTO, pPaBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJBHUKOB; OHCCEKTPUCHI, BBICOTHI,
MEIMaHbl TPEYrOJbHUKA; CEPEAMHHOrO IMEPHEeHIUKYIIpa
OTpe3Ka; IepUMeTpa TPEYTroJbHHKA HpU HEOOXOANMOCTH C
OIOPOIi Ha aJrOPUTM IpaBUJIA.

®opmyaupoBaTh CBOMCTBA U IPU3HAKU PABHOOEIPEHHOIO
TPEyroJIbHUKA.

CTpouTh 4epTEkKH, pemaTh 3a4a4H C [IOMOLIbI0 HAXOKICHUS
PaBHBIX TPEYTOJbHUKOB.

IpumensiT  TPHU3HAKK  paBEHCTBA  MPSIMOYTOJBHBIX
TPEYTroJIbHUKOB B 3a/jadyax (C HCIOJIb30BAaHUEM CMBICIOBOM
OIOPBI: HABOAAIINE BOMPOCH W/WMIM aJIropuTMa y4eOHBIX
NeHCTBHIA).

Hcnoab3oBath 1IUPPOBBIE PECYPChI
CBOWCTB M3y4aeMbIX QUTYp.
3HAKOMHUTBCH ¢ HCTOPHEH Pa3BUTHS TEOMETPUH.

IJIS1  HCCJIe0BaHUs

IMapanieabHble [TapannensHble npsAMble, uX cBoWcTBa. Hakpecr nexamue,| @opMyaupoBaTh  HOHATHE  NAPAUICIBHBIX  IPSIMBIX,
npsiMble, CyMMa COOTBETCTBEHHbIE M OJIHOCTOPOHHHUE YIJIbl (00pa30BaHHBIE NP | HAXOAUTH MPAKTUUYECKUE PUMEPHI.
yIjioB MepeceyeHN  MapayieIbHbIX MPSMBIX CEKYIIEH ). H3yuarh cBOlCTBa yrioB, 0Opa30BaHHBIX MPHU NEPECEUCHHUU
TPeyroJibHuKa [Ipy3zHak  napauleIbHOCTH  OPSIMBIX  YEPE3  PaBEHCTBO |[IApAJUIEIBHBIX IPAMBIX CEKYIIEH
(14 4) PacCTOSHUM OT TOYEK OJHOM MPSAMOM 1O BTOPOU NPSAMOM. IIpoBoauTs noka3zarenbcrBa. POpMYJIHPOBATH TeopeMy
CymMa yriioB TpeyroJibHUKa 1 MHOTOYTOJIbHUKA. MAapaJUIEIBHOCTH  JBYX IPSMBIX C  IOMOILIBIO  YIJIOB,
Bueirnue yribel TpeyrojipHUKa 0o0pa30BaHHBIX TpPU MEPECEUEHUH ITUX MPSIMBIX TpPEThel
IPSAMOM.
BoruncasTe CyMMy yTJIOB TPEYroJdbHHUKA M1 MHOTOYTOJIbHUKA.
Haxoauth uncinoBble U OyKBEHHbIE 3HA4YECHUS YIJIOB B
reOMETPHUECKUX 3ajjauyax C UCIOJIb30BAHUEM TEOPEM O CyMMeE
YIJI0B TPEYTOJbHUKA U MHOTOYT OJIbHHKA.
3HAKOMHUTBCS ¢ HCTOPHEN Pa3BUTHS T€OMETPHUH.
OxkpyKHOCTH OKpy’KHOCTb, XOpZbl U TUAaMETPHI, UX cBoiicTBa. KacatenbHas | @opMyJuMpoBaThL  ONpeaejeHHs:  OKPY)KHOCTH,  XOPJBI,
U KpYT. K OKpykHOCTU. OKpY>KHOCTb, BIMcaHHas B yroy. *IloHaTue o|AuaMeTrpa © KacaTelbHOM K OKpyxkHocTH. M3ydarh uX
I'eomerpuueckne |I'MT, npumenenune B 3amadax. buccekTpuca M cepeaVHHBIN | CBONCTBA, IPU3HAKH, CTPOUTH YEPTEKH.




NOCTPOEHHUA
(14 9)

MEePIECHIUKYISIP KaK T€OMETPUYECKHE MECTa TOUEeK™.
OKpy>KHOCTb, OIMCAaHHAs OKOJIO TpeyrojbHUKa. BrnucanHas B
TPEYTrOJILHUK OKPYKHOCTbD.

[Ipocreiiue 3aa4u Ha MOCTPOEHUE.

HccaenoBatb, B TOM 4HCIIE HCOJIb3YS HU(PPOBLIE PeCypPcChl:
OKPYKHOCTb, BIIMCAHHYK) B YIroOJI; LEHTP OKpPYKHOCTH,
BIIMCAHHOW B YT'OJI; PABEHCTBO OTPE3KOB KAacaTebHbBIX
*Ucnoab3zoBath Metoa ['MT mia mokasarenbcTBa TEOPEM O
NepeceyeHn OUCCEKTPUC YIIIOB TPEYrOJIbHUKA U CEPEAMHHBIX
MEPNEHANKYJSIPOB K CTOPOHAM TPEYrOJIbHUKA € TOMOIIBIO
I'MT.*

OBJjageBars MNOHATHAMM  BIIMCAHHOM HW  OIHMCAHHOH
OKPYKHOCTEH  TpEyroJibHUKa, HAXOAUTh LIEHTPbl 3TUX
OKPYKHOCTEH C OIOPON Ha aIrOPUTM MPABHIIA.

Pemiath OCHOBHBIE 3a/lauMl HA MOCTPOEHHE: YIJIA, PABHOI'O
JAHHOMY; CEpPEIUHHOIO MEPIEHIUKYJApa JAHHOTO OTPE3Ka;
OpsAMOM,  NPOXOJAIIEHd  4Yepe3  JaHHYH  TOYKYy U
MEePIEHANKYISIPHOW JaHHOW MPSMOW; OMCCEKTPUCHI JTaHHOTO
yrja; TPEYroJbHUKOB 10 pa3Ju4HbIM d3JIEMEHTaM [pu
HEO0OXOIUMOCTH C HAMpPaBJISIOUIEH TOMOIIBIO.

3HAKOMHUTLCSI ¢ UCTOPHEN Pa3BUTHS T€OMETPUHU.

IoBTOpEHHE,
00001IeHNe
3HAHUM
(CR))

[ToBTOpeHne u 0000IIeHNE OCHOBHBIX TOHATUH U METOJOB
Kypca 7 Kiacca.

Pemathb 3aJa4yM Ha IHNOBTOPCHUC, WIUIIOCTPUPYIOINHEC CBA3U
MCXKIY pa3iIuYHBIMU YacCTsIMU KypcCa.

8 kiacc (He MeHee 68 u)

Ha3zBanmue
pa3aeJa (TemMbl)
Kypca (4ucio
4acoB)

OcHoBHOe coaep:xaHue

OcHOBHBIE BU/IbI 1eSITEIbHOCTH 00y4aI0INXCH

YeTpIpEéXyroJbHIK
U

(12 )

[TapannenorpamMm, ero mpu3HakKv U CBOMCTBa. YacTHbIE ciydyau
ux
u | PopMyJIMpOBATH

poM0O, KBajapar),
Tpanernusi. PaBHOOOKAS

napajuiesorpaMmoB  (IIPSIMOYTOJIbHUK,
IPU3HAKK U CBOWCTBA.

H300paxkaTh 1 HAXOAUTH HAa YEPTEIKAX YETHIPEXYTOJIbHUKU
Pa3HBIX BUJOB U MX 3JIEMEHTHI.

onpeaeIeHus: napaiesiorpaMma,




MIPSIMOYTOJIbHAS TPATICIIHH.
*VY nBoeHue meauansl. L{eHTpanpHas cumMmMeTpus™

MpSIMOYTOJIbHKUKA, poMOa, KBaapaTa, Tpameluu, paBHOOOKOU
Tparnenuu, NpIMOyroIbHOMN Tpanenuu.

Hcnoab3oBaTth 0NpW  pelleHMHd MNPOCTEHIIMX  3agay
MPU3HAKK U CBOMCTBA: MapajuiesiorpaMmma, NpsMOyrojbHUKA,
pomOa, KBajpara, Tpameluud, pPaBHOOOKOW Tpamemuu,
NPAMOYTOJIbHON Tpaneluu.

IIpumeHsITH MeTOA YJIBOCHUS MEAMAHbl TPEYTOJbHHUKA C
ONOPOM HA AJITOPUTM ITPABHIIA.

Hcnonb3oBarh 1HU(POBBIE peCcypchl ISl HCCICIOBAHUS
CBOMCTB M3y4aeMbIX (puryp.

3HAKOMMTBHCS C UCTOPUEHN pa3BUTHS FeOMeTPHH.

Teopema Paseca
U TeopeMa o
NPONOPUMOHAJILH
bIX 0TPe3KaXx,
nojao0HbIE
TPeYroJbHUKH
(15 4)

*Teopema daneca u TeopemMa O MPONOPLUUOHAIBHBIX OTpe3Kax.™
CpenHsist TuHUS TpeyroyibHUKa. Tpamnenus, e€ cpeaHsist TUHUs.
*TIponopriioHaNbHble  OTPE3KH, IMOCTPOCHUE  YETBEPTOTO
IIPONOPLUUOHAIIBHOTO OTPE3KA.

CBolicTBa IIEHTpa Macc B TPEYTOJIbHUKE.

[lonobuble  TpeyronbHuku. Tpu  mpu3Haka
TpeyroibHUKOB™. [IpakTHuecKoe NpuMEHEHHE.

nomoous

IIpoBoANTH MOCTPOEHHUS C TOMOUIBIO LIUPKYJISA U JTUHEUKH C
ucronb3oBanue  Teopembl  dameca W TeopemMbl O
IPONOPLUUOHAIBHBIX  OTPE3KaX, CTPOUTH  YETBEPTHIN
MPOTIOPIIMOHAIBHBIA  OTPE30K C OMOpPON Ha 3PUTETHHYIO
HArSAHOCTD.

HaxoauTth 0100HBIC TPEYTOIHPHUKHA Ha TOTOBBIX UYEPTEKAX C
yKa3aHWEM COOTBETCTBYIONIMX TMPU3HAKOB TOJ00US MPHU
HEOOXOIMMOCTH C BU3YaIbHOM OMOPOH.

Pemiath 3agaum Ha TOJO0HBIE TPEYTOJBHUKH C TOMOIIBIO
CaMOCTOSTEIIBHOTO TIOCTPOEHUS YEePTEKEH W HaXOXKICHHS
MOMOOHBIX  TPEYroJbHUKOB  MPU  HEOOXOAMMOCTH  C
HaIIpaBJISAOIIEH TOMOIIBIO.

IIpoBoaAuTH 10KA3aTEJBLCTBA C UCIOIB30BAHUEM IIPU3HAKOB
MoA00MsT HECIOKHBIX T€OMETPUUYECKUX 3a7ad C OMOpPOd Ha
JITOPUTM y4eOHBIX JIEHCTBUH.

IlpumeHsiTh  TOJIyYCHHBIE  3HAHMA  IPU  PEIICHUU
TE€OMETPUUYECKUX M MPAKTUICCKUX 3a/1a4 MPU HEOOXOAMMOCTH
C HaIpaBJISIIOIIEH MOMOIIBIO.

3HAKOMHTBCS C HCTOPHEl Pa3BUTHSI TEOMETPHH.

Ilnomanke.
Haxo:xnenue

[TonsTre 06 00MIEH TEOPUH TUIOIIAIH.
@opmynbel AN TUIOMIAAU TPEYroJbHUKA, Mapaljienorpamma.

OBiajgeBaTh NePBHYHBIMH IpeJCTABICHHSIMH 00 0OIIEH
TeOpUu Iomaau (Mepsl), (opMyJIMPOBaTH CBOWCTBA




nomaxen
TPEyroJibHUKOB

U MHOT'OYT0JIBHBIX
¢uryp. lnomaan
Nno100HbIX (puryp
(14 4)

*OTHOIICHUE TUIOMIA/IeH TPEYTrOJIbHUKOB C OOIUM OCHOBaHUEM
WA 00Iel BEICOTOM.

Brruncnenue miuomazaei CIoXHBIX GUryp depes3 pazOueHHe Ha
YacTH U IOCTPOCHHE.™

[Tnomanu duryp Ha kierdaroir Oymare.

[Tnomanu nono6HBIX Guryp. Berauciaenue miomranei. 3amayuu ¢
MPAKTUYECKUM COJepKaHueM. *PelieHue 3agad ¢ MOMOIIBIO
METO/Ia BCIIOMOTaTEIbHOM TUTOIIAIH. *

IJ10maau, BbIAACHATH UX HAr JISITHBIN CMBIC]I.

[MpumensTe  ¢GopMyasl  IJIOHMIAMU  MApauIeorpamMma,
TPEYrOJbHHUKA, Tpamlelud C OMNOpPOH Ha CIPaBOYHYIO
nH(popManuio.

IpumeHAaTHL bopMyIIBI TUTOIIAIN BBIITYKJIOTO

YeThIPEXYTOJbHUKA Yepe3 JUaroHadu M Yrojl MeXay HUMH C
OTIOPOH Ha CIIPaBOYHYIO HH(POPMAIIHIO.

Haxoxurp 1uiomanu Quryp, u300pak€HHBIX Ha KIIETYaTON
Oymare, MCIOJIb30BaTh Pa30UEHNE HA YACTH U IOCTPOCHHE.
Pa30ouparp npuMepbl HCIOJIB30BAHUS BCIIOMOIAaTEIbHON
TUTOIA/IN AJIsL PEIICHUSI TeOMETPUIECKUX 3a]1a4.

Haxopurp 1uiomanu nogoOHbIX ¢Guryp ¢ oOmopod Ha
CIPaBOYHYIO HH(POPMALIHUIO.

Boruncasite I01a11 pa3inyHbIX MHOTOYTOJIBHBIX QUTYD.
PemiaTh 3a1a4m Ha IUIOMIA/Ib C MPAKTUIECKUM COJIEPKaHUEM
MOCJIe COBMECTHOTO aHAJTN3a.

Teopema
IMudgaropa u
HayYaja
TPUTOHOMETPHH
(10 9)

Teopema Iludaropa, e€ moKa3aTeNIbCTBO U NPUMEHEHHE.
Obparnas Teopema IIudaropa.

OmpeneneHne TPUTOHOMETPUUECKUX (PYHKIIUKA OCTPOTO YyIJIa,
TPUTOHOMETPUYECKHE  COOTHOLIEHHS B  HPSIMOYTOJIbHOM
TpeyroipHIKe. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
CooTHOIIEHUS ~ MEXAY CTOPOHaMH B  IPSIMOYTOJbHBIX
TpeyrojbpHUKax ¢ yriaamu B 45° u 45°; 30° u 60°.

®opmynupoBatk Teopemy I[ludaropa, memoan3zoBaTh €€ B
MPAKTUYECKUX BBIYUCIICHUSX.

Brnagerb  NOHATUSAMHM — TPUTOHOMETPUYECKUX  (YHKUUMN
OCTpPOTO YIia, MPOBePATh UX KOPPEKTHOCTS.

BbIBOIMTH  TPUTOHOMETPUYECKHME  COOTHOLIEHUS B
MPSIMOYTOJIBHOM TPEYIOJbHUKE C ONOPOH Ha CIPAaBOYHYIO
HnH(pOpPMaLUIO.

HccnenoBath  COOTHOUIEHMSI  MEXKIYy  CTOPOHaMH B

MIPSIMOYTOJIBHBIX TPEYTOJIBHUKAX C yraamMu B 45° u 45°; 30° u
60° ¢ HanpaBIAIOLIEH TOMOILBIO.

Hcnoan3oBate  (QOpMysbl  IpPUBEACHUS U
TPUTOHOMETPUYECKOE TOXKIECTBO JUIsI HAXOXKICHHS
COOTHOLIEHU MEXAy TPUTOHOMETPUYECKHMMHU (DYHKLIUAMU
pa3NMYHBIX OCTPHIX YIJIOB C OMNOPOH Ha CIPAaBOYHYIO
nH(pOopManuio.

IpuMeHsiTH MOJyYEHHBIC 3HAHUSA W YMEHUS NPHU PEIICHUU
MPaKTUYECKUX 3a7ad (MpU HEOOXOJUMOCTH C OMOpOM Ha

OCHOBHO€




aJIrOPUTM MPABUIIA).
3HAKOMUTBCS C HCTOPHEH Pa3BUTUA TEOMETPUMU.

Yrasl B BnvcaHHBIE M LIEHTPAJIBHBIE YIJIBI, YTOJI MEXAY KacaTelnbHOU U | DopMy/JHPOBATH OCHOBHBIC OIPEICIICHUS, CBA3AHHBIC C
OKPY>KHOCTH. XOpIOH. yriamMu B Kpyre (BIIUCAaHHBIN yroll, IEHTPAIbHBIN YTro).
Bnucanubie VYTIbl MeXy XOpJaMu U CEKYIIUMHU. HaxoauTh BIUCAHHBIC YIJIbI, ONMUPAIONIMECS HA OJIHY IYTY,
U ONMUCAHHBIE Brnucannble 1 OnMCaHHBIE YETHIPEXYTOJIBHUKH, UX MPU3HAKU U | BBIYMCJISITH YIJIbl C IOMOIIBIO TEOPEMBI O BIIUCAHHBIX YIJIax,
YeThIPEeXyroJbHUK |CBOWCTBA. IlIpuMeHeHnMe HSTUX CBOMCTB IpU  PEIICHUM [TEOPEMBI O BIMCAHHOM YETBIPEXYIOJBHHUKE, TEOPEMBI O
U. reOMEeTPUUECKUX 3aau. LEHTPaJbHOM YIJIeé TpPH HEOOXOAMMOCTH C BHU3YaJIbHOUN
KacareabHble BzanmHoe pacnonokeHue JIByX OKpyxkHocrteil. Kacanue | onopoi.
K OKPY:KHOCTH. OKPY>KHOCTEH. HccnenoBarb, B TOM 4YHCIE C TMOMOIIBI0 MHPPOBBIX
Kacanue pECYpPCOB, BIIMCAHHBIE W OIMCAHHBIE YETBHIPEXYTOJIBHUKH,
OKPY’KHOCTE BBIBOJIMTh WX CBOWCTBA M MPU3HAKU IIOCIIE€ COBMECTHOTO
(13 4) aHaJIM3a.
Hcnoab3oBaTh 3TH CBOWCTBA M TNPU3HAKKA TPU PEUICHUU
3a/ay.
IHoBTOpEHUeE, [loBTOpEHNE OCHOBHBIX MOHATHM M METOJOB KypcoB 7 W 8|Pemarth 3agaum Ha MOBTOPEHHE, WILIIOCTPUPYIOIIUE CBS3U
00001IeHE KJIacCOB, 0000IIICHNE 3HAHUN. MEXIy Pa3IMYHBIMHU YaCTSIMH Kypca.
3HAHMH
49

9 kiacc (He MeHee 68 u)

Ha3Banue
pa3naesia (TemMbl)
Kypca (4ucio

OcHoBHOe cofepKkaHue

OcHOBHbBIE BH/BI 1€ATC/JIBHOCTH oﬁyqamumxcsl

4acoB)
Tpuronomerpusi. | Onpesenenne TpUrOHOMETpUUeckux (GyHKImi yrioB or 0° 10| @opMyJMpPOBATH  ONpeNeJeHHs]  TPUTOHOMETPUYECKHX
Teopembl 180°. KocuHyc W CHHYC OpSIMOTO M Tymoro yria. Teopema|(yHKIHMH TYObIX M MPSMBIX YIJIOB C BH3YaJbHOW OMOPOM.

KOCHHYCOB 1
CHHYCOB.

kocuHycoB. (O000mEHHAsE) TeopemMa CHHYCOB (C paguycoM
ONMCAaHHON OKpYXHOCTH). HaxoxneHue [UIMH CTOpPOH H

DopMyIUpOBaTH TEOPEMY KOCHHYCOB U TEOpPEMY CHHYCOB (C
paanycoM ONMCAHHOM OKPYKHOCTH).




Pemenne BEJIMYHUH YIJIOB TPEYTOJIbHHUKOB. Pemath TpPEYrojabHUKM C ONOPOHl Ha aIrOpUTM Y4eOHBIX
TPEyroJibHUKOB dopMyna IJIOMAAA TPEYTOJIbHUKA Yepe3 JIBE CTOPOHBI M YIoJl | AEUCTBUM.
(16 u) Mexay HuMu. QopMyiia IIomWAau 4YeTbIPEXYTOJIbHUKA Yepes ero |Pemate mpakTuyeckue  3agauM, CcBOAsIIMecs K
JMaroHajid ¥ yroj MeXJy HUMHU. HAXOK/IEHUIO PA3JIHYHBIX 3JIEMEHTOB TPeyroJbHHUKA.
[IpakTHdyeckoe MpUMEeHEHUE JOKa3aHHbBIX TEOPEM.
IIpeo6pa3zoBanmne |*[lonsTue o npeoGpa3oBaHMM MO100US. OcBauBathb MOHSITHE npeoOpa3oBaHus o 00usl.
noxoous. CoOTBETCTBEHHBIE 3IEMEHTHI MOAOOHBIX QUTYP. HccnenoBaTh OTHOLIEHUE JIMHEHHBIX 3JIEMEHTOB (DUTYp MpHU
Metpuueckue Teopema o0 mpou3BENEHUH OTPE3KOB XOpJ, Teopema o |mpeodpa3oBaHun noaodus. HaxoaumTs mpuMepsl mogo0us B
COOTHOIIIEHHUS B MIPOM3BEICHNN OTPE3KOB CEKYIIMX, TEeOpeMa O KBaJpaTe |OKpYyKarolei 1eHCTBUTEIbHOCTH.
OKPY>KHOCTH KacaTenbHOM. [IpuMeHeHMe B pElIEHMH TIeOMETPUUYECKUX | *BbIBOAUTH METPUUECKHE COOTHOLICHMSI MEXAY OTpE3KaMu
(10 9) 3amay.* XOpZl, CEKyUIMX M KacaTelbHbIX C HCIOJIb30BaHUEM
BITMCAHHBIX YIJIOB U MOJOOHBIX TPEYTOJbHUKOB.
Pemarp reomMeTpuyecKue 3aJaud M 3aJaud U3 PEaTbHOU
KHU3HM C HCTIOJIb30BaHUEM MOJOOHBIX TPEYTrOJbHUKOB.™
BexTopbl OmnpeneneHne BEKTOPOB, CIOKEHHE M Pa3HOCTh BEKTOPOB, | Mcmoab30BaTh BEKTOPbl KaK HaIPaBJIEHHbBIE OTPE3KH,
(12 v) YMHOXE€HHE BEKTOPA HA YUCIIO. HUCCJIeI0BATH reOMETPUYECKUI (mepemernieHue) u

@U3HYECKUI U T€OMETPUYECKUI CMBICII BEKTOPOB.

PasnoxxeHue BekTOpa IO ABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunats! BekTopa.

CkansipHOE TNIPOM3BEACHHE BEKTOPOB, €r0 MPUMEHEHHE U1
HAaxO0JICHUS JUIMH U YIJIOB.

Pewrenne 3ama4d ¢ TOMOIIBIO BEKTOPOB.

[IpuMeHeHne BEKTOpPOB Ui pEUICHMS 3aJad KUHEMATHKU H
MEXaHUKH.

¢u3znueckuil (cuia) CMBICIBI BEKTOPOB C ONOpOMl Ha

BOIIPOCHBIN IIJIaH.

3HaTh omnpefeeHHsi CYMMBl U Pa3HOCTH BEKTOPOB,
YMHOKEHUS BEKTOpa Ha 9HCIIO, HCCJIe10BATH
reOMEeTPUUYECKUN U PU3NYECKUI CMBICIBI ATUX OTNEpaIvii.
Pematp reoMeTrpuyeckue 3aladyd € HUCIOJIB30BAaHUEM
BEKTOPOB.

PackiaapiBaTh  BEKTOp 10 JBYM  HEKOJUIMHEApHBIM
BEKTOPaM.

Hcnoab3oBath  CKaJsIpHOE  NPOU3BEACHUE  BEKTOPOB,

BBIBOJIMTH €TI0 OCHOBHBIE CBOMCTBA.

BopruucasaTe CymMMy, PasHOCTb U CKaJIIPHOE IIPOU3BEIECHHUE
BEKTOPOB B KOOpJAMHATAX.

IIpumeHsiTH CKalasgpHOE NPOU3BEIEHUE Ul HAXOXKIECHUSA
JUIVH U YTJIOB.




JlekapToBbI JlexapTOBbI KOOPIMHATHI TOUEK HA TUIOCKOCTH. OcBanBaTh NMOHSITHE TPSIMOYTOJIBHOM CUCTEMbI KOOPIUHAT,
KOOPJAUHATHI Ha|*YpaBHeHue npsMoi.* VYriaoBod Kod()(UIIMEHT, TaHreHC yTJia|IeKapTOBbIX KOOPAUHAT TOUKH.
IJIOCKOCTH HAaKJIOHA, TTapaJuIeTIbHbIC U NePICHANKYISIPHBIC TIPSIMEBIE. HccnenoBath ypaBHEHHE NPSIMOW M OKPYKHOCTH C OMOPOM
9 4) VYpaBHeHHEe OKpyxXHOCTH. HaxoxaeHue KOOpAMHAT TOYEK |HA BOIPOCHBIN IUIAH.
MepeceueHus] OKPYKHOCTH U TIPSIMOH. HaxomuTh eHTp 1 panyC OKPYKHOCTH IO €€ YPaBHEHHUIO.
MeTo KOOpAMHAT IPU PEILICHUU T€OMETPUUYECKUX 3a/1ad. Pemate 3agaum Ha HaXO0XKJACHHE TOYEK IEepeceueHust
Hcnonb3oBaHue METO]a KOOPAUHAT B MPAKTHUYECKUX 3a/1a4axX MPSIMBIX B OKPYXKHOCTEH C MOMOIIBIO METO/1a KOOPIUHAT.
Hcnonp3oBaTh CBOWCTBA YIJIOBOTO KO3(QUIMEHTa TIpsIMON
IpU pelIeHWH 3aJad, IS ONPENCNICHUS PACIOJIOKEHUS
MIPSAMOM.
IpuMeHsiTH KOOPIUHATHI NPU PELICHUH T€OMETPUUYECKUX U
MPaKTUYECKUX 3aJay, Uil IOCTPOEHHUS MaTeMaTHUYeCKHX
MOJIeTIEH peabHBIX 3a/1a4 («METOJ] KOOPIUHATY).
IMonb30BaTbest  JUISI  IMOCTPOEHUS W MCCIEAOBAaHUU
U(PPOBBIMU PECYPCAMHU.
3HAKOMHTBCS € HCTOPHEil Pa3BUTHS T€OMETPUU
I[IpaBuiabHbIE [IpaBubHBIE MHOTOYTOJIFHUKH, BBIYMCICHHE WX JIIEMEHTOB.| POpMYJIHPOBATH orpezieNeHue MIPABHIIBHBIX
MHOTOYTOJBHUKH. (UHCIO 7 W [IIMHA OKPY>KHOCTU. JlIMHA AYTM OKPY>KHOCTHU. | MHOIOYTOJIBHUKOB, HAXOAUTH UX 3JIEMEHTHI.
Jauna Panuannas mepa yria. IMosb30BaThCsI OHITUEM JIMHBI OKPY>KHOCTH, BBEAEHHBIM

OKPY>KHOCTH U
IUIOIIA/Ib KpYyTa.

[Imomane Kpyra W €ro JJIEMEHTOB (CEKTOpa M CETMEHTA).
Brrancnenue miomiaaeit puryp, BKIIOYAIOMUX 2JIEMEHTHI KpyTa.

C TOMOILBIO TNPaBHIBHBIX MHOTOYTOJBHUKOB, ONpeNeJsiTh
YUCJIO 7T, JUIMHY IYTH U paJuaHHyI0 MEpy yrIiia 1o o0pasiy.

Bbruncienue IIpoBoauTHL Mepexoa OT paJUaHHON MEpPBI yIila K IpajyCHON
iomaxen ¥ Ha00OpOT MO BU3YaIILHOH Oomope.
(8 4) OmnpeneasaTs MI0IAAb Kpyra.
BoiBoauTh Gopmyasl (B IpagyCHON U paiuaHHON Mepe) s
JUIMH AYT, MJIOIIAJeld CEKTOPOB M CErMEHTOB C ONOPOM Ha
BOIIPOCHBIN IJIaH.
BoruncasTe, miomanu (Guryp, BKIIOYAIOUIUX SJIEMEHTHI
OKpY)KHOCTH  (Kpyra) C OINOpOil Ha  CIPaBOYHYIO
nH(popManuo.
HaxoauTp mIomany B 3aa4ax pealbHON KU3HHU.
JABuaxennst *TIoHsiTHE O ABMXKEHUU TUIOCKOCTH. Pa3oupars  nmpuMmepsl,  WUIIOCTPUPYIOIIME  TOHATUSA




IUIOCKOCTH [TapainenbHblil IEpeHOC, TOBOPOT U cUMMETpHUsA. OCU U LIEHTPHI | IBUKEHUS, LIECHTPOB U OCEW CUMMETPHH.
(6 9) CUMMETPUMU. @DopMyJIHpOBaTh OINPEIEIECHNs IapauIeIbHOIO IIEPEHOCa,
[IpocTeiime npuMeHeHUs B PEIICHUH 3a/1a4™. [IOBOPOTAa U OCEBOM CHMMETPUU C BU3YaJIbHOU OIIOPOH.
HaxoauTp HENOJBUKHBIE TOUKHU I10 00pa3ily.
HaxoauThb IIEHTPHI M OCH CUMMETpUil mpocTeimux Guryp mno
oOpasiry.
*TIpuMeHATHh TapaJlJICNIbHBIII NEPEHOC UM CUMMETPHUIO IIpU
pelIeHNN TeOMETPUIECKUX 3aad (pa3oupaTh IPUMEPHI).
Hcnogab30BaTh Ul TOCTPOCHUS U UCCIIEIOBaHUH IIU(PPOBBIE
pecypcesL.*
IloBTOpEHUE, IToBTOpeHNE OCHOBHBIX TOHATHH M METOJIOB KypcoB 7—9|OmnepupoBaTh MOHATHSAMH: QUIypa, TOUKa, IpsMas, yroi,
o0o0menne, KJ1accoOB, 0000IIeHNE U cucTeMaTH3alusl 3HAaHUH. MHOTOYTOJIbHUK, PpaBHOOEIPEHHBIH W  PaBHOCTOPOHHHUI
cucremarm3amusi  |[Ipocreliie reomerpuueckne QUIypbl U HMX CBOMCTBA. | TPEYrOJbHUKH, TMPAMOYIOJIbHBIA TPEYroJbHUK, MEIuaHa,
3HAHUI W3mepenne reoMeTpuuecKiux BEIUYHH. OuccekTpruca M BBICOTa TPEYTOJIbHUKA, Mapaljiesorpamm,
(7 9) TpeyroabpHUKH. poMO, MpSAMOYTOJbHUK, KBaJpaT, Tpamelus; OKPYXKHOCTb,

[TapannenbHble U NEPIEHIUKYIISPHBIE TPSIMBIE.
OxkpykHOCTb M Kpyr. ['eomeTrpuueckue HOCTPOEHUs. YTIbl B

OKpY>KHOCTH.  BrnmcanHble ¥ ONUCaHHBIE  OKPYKHOCTH
MHOTOYTOJIbHUKOB.

[Ipsimast u OKPYHOCTb.

YeThIpEXYroIbHUKH. Brnucannbie 51 OITACAHHBIE
YETBIPEXYTOJIbHUKHU.

Teopema Iludaropa n Hauana TpuroHomeTpuu. Pemenne oommx
TPEYTrOJIbHUKOB.

[IpaBuibHBIE MHOTOYTOJIbHUKH.

[IpeoOpazoBanus IJIOCKOCTH. JIBrokeHus. [Tomobue.
Cummerpus.

ITnomans. Breruucnenne rwromaneit. Ilmomaan mogoOHBIX

¢buryp.
JlexapToBbI KOOPAMHATHI HA MJIOCKOCTH.
BekTopsbl Ha IJIOCKOCTH.

KacaTeibHasl; PaBeHCTBO U Moa00ue QUryp, TpeyroibHHKOB;
MMApAUIEIBHOCT U NEPHEHIUKYIAPHOCTE IPSIMBIX, YIOJI
MEXIYy MNpSIMbIMH, CHUMMETPHUSI OTHOCHUTEIBbHO TOYKH U
MpsSIMOM; JTMHA, PACCTOSHHUE, BEIWYMHA VIJia, IJIOMIA/b,
MepUMETP.

Hcnoan3oBars  ¢opmyJibl: mepuMerpa U IUIOLIAAU
MHOT'OYTOJIbHUKOB, JJIMHBI OKPY>KHOCTU U IUIOIIAJU KpYTa,
00BEMa MPSAMOYTOJIBHOTO Mapalljiesienunesaa.

OnepupoBaTh MNOHATHSAMH: IPAMOYIOJbHAas  CHUCTEMA
KOOpAWHAT, BCKTOP, HCHOJb30BATHL OTU TIIOHATUA IJId
MPEACTABICHUS JaHHBIX M PELICHUs 3a7a4, B TOM YUCIE U3
JIPYTUX Y4EOHBIX MTPEIMETOB.

Pematp 3agaym Ha TIOBTOPEHHUE OCHOBHBIX TOHSTHUH,
WUTIOCTPAIMIO CBSI3eH MEXAy pa3IuYHbBIMU YacTAMHU Kypca.
Bui0upaTs MeTO U1 pELLICHUS 3aJa4uH.

PemaTp 3a1aun 13 NOBCETHEBHOW KU3HMU.




TEMATHYECKOE INIAHUPOBAHME YUEBHOT'O KYPCA «BEPOSITHOCTH U CTATUCTHUKA»
(IT0 TOJIAM OBYYEHUS)

7 knacc (He MmeHee 34 1)

Ha3zBanue
pa3aeJa (TemMbl)
(umcy10 yacon)

OcHoBHOe cofepKaHHe

XapakTepucTHKA NeATeJbHOCTH 00y4al0IuXxcst

IIpencrasiienue [IpencraBnenne nmaHHBIX B Tabmumax. [Ipaktuyeckne | OcBamBaTh  Ha  0a30BOM  YpPOBHE  CIOCOOBI
TAHHBIX BBIUMCIICHUSI 1O TaOMWYHBIM JaHHBIM. VI3BlIedueHne W | MpeAcTaBiICHHUs CTATUCTUYECKUX JAHHBIX U YHCIIOBBIX
(7 9) WHTEpIIpeTanus TaOIWYHBIX HaHHBIX. [IpakThueckas paboTa | MacCHBOB C TMOMOIIBI0 TaOMWI] W JAWAarpaMMm C
«Tabnuupny. UCIIOJb30BAHUEM  aKTYalbHBIX M BaXKHBIX JAHHBIX
I'padmyeckoe mpencraBicHHE ITaHHBIX B BHIE KPYroBbIX, | (Aemorpaduyeckue JTaHHBIE, MIPOU3BOCTBO
CTOJOUKOBBIX  (CTONMOYATHIX)  auarpaMM.  YTeHHEe U | MPOMBINUICHHOW M CEbCKOXO3SIICTBEHHOW MPOIYKIIUH,
nocrpoeHne  guarpamMm.  I[lpumepsr  geMorpaduyecKkux | OOIISCTBEHHBIC U MPUPOTHBIC SIBICHUS).
arpaMm. H3yuars Metoabl pabOTbl C  TaOJMYHBIMH U
[IpakTuueckas padota «{uarpamMmbiy. rpa@UUeCKUMU TIPEJICTABICHUSAMH ITAHHBIX C TTOMOIIBIO
UGPOBBIX PECYpcOB B XOJ€ NPaKTHYECKUX paboT (c
HaIpPaBJISOLIEH TOMOIIIBIO).
OnucarenbHast UYucnossie Habopbl. CpeHee apuMeTHIeCcKoe. OcBauBaTh Ha 0a30BOM YpOBHE MOHSITHUSI: YUCIOBOU
CTAaTHCTHKA Menaunana 9rcnoBoro Habopa. Y cTOMYNBOCTh MEIUAHBI. HaboOp, Mepa MEeHTPaNbHON TEHACHIMU (Mepa LIEHTpa), B
8 u) [IpakTnueckas paborta «CpeaHue 3HaUCHU. TOM YHCIIE Cpe/iHee apudMeTnyecKkoe, MeAMaHa.

HauGonbiiee v HamMeHbIlIee 3HAYEHUS YHCIOBOrO Habopa.
Paszmax.

OnucpiBaTh CTaTHUCTUYECKHE JIAHHBIE C TIOMOIIBIO
cpeaHero apupMEeTHYECKOro U MeJuaHbl. Pemarts 3amaun
(c umcmonb30BaHUEM 3pUTEIBHOM HATJISAIHOCTH W/WIN
BepOaIbHON OMOPHI)

N3yuyarh cBOiiCTBA CPEIHUX, B TOM YHCIIE C MMOMOIIBIO
M(POBBIX PECYpCcOB, B XO0JI€ MPAKTHUYECKUX padoT, (C
HalpaBJIAIOLIEH TOMOIIBIO).

OcBauBaTh Ha 6a30BOM YPOBHE MOHATHS: HauOobIIee




Y HaMMEHBIIIee 3HAYCHUS YMCIIOBOTO MacCHBa, pa3Max.
PemaTth 3agaum Ha BHIOOp crioco0a OMHMCAaHMs TaHHBIX B
COOTBECTCTBUHA C HpHpOI[OfI JAHHBIX nu HeJIsIMuu
WCCJICIOBAHMS C HAIIPABJISIOIIEH TOMOIIIBIO.

Cayuaiinas *CunyuaiiHas U3MeH4YMBOCTb (mpumepsl). YacTora 3HaueHuil B | *OcBauBaTh MOHSATHS: YacTOTa 3HAYEHUH B MaccUBE
U3MEHYHBOCTh MacCHuBe JaHHbIX. | pynmupoBka. ['ucTorpamMmer. TAHHBIX, TPYIIHPOBKA JaHHBIX, THCTOrpaMMa.
(6 9) [TpakTuueckas paborta «CrnydaitHasi U3BMEHYHBOCTB». * CTpouTh r'UCTOrpaMMBbI IO 00pa3ily
OcBauBaTth rpapuuecKue MpeacTaBICHIUs Pa3HbIX BUI0B
CIIy4allHOH HM3MEHYMBOCTH, B TOM YHCIE C TIOMOIIBIO
U(PPOBBIX PECYPCOB, B X0/1€ MPAKTUIECKON paboOTHL. >
BBenenue B *T'pad, Bepuuna, pedpo. [IpencraBnenue 3agaun ¢ momomipio | *OcBauBaTh NOHATHA: Tpad, BepumHa rpada, pedpo

Teopuio rpagos
(44)

rpada. Crenenp (BaJIeHTHOCTH) BepmuHbL. Yucimo pédep u
cymmapHas creneHb BepiinH. Llens u nuki. ITyte B rpade.
[Ipencrasnenue o csizHocTU Tpada. O6xox rpada (diinepos
nyTh). [IpencraBnenne o6 OpMeHTUPOBAHHBIX Tpadax.™

rpada, cTeneHp (BaJCHTHOCTh BEPIINHBI ), b U UK.
OcBauBaTh NOHATHA: NyTb B rpade, 3WIepoB MyTh,
0o0xop rpaga, OpMeHTUPOBAHHBIN rpad.

OOcyxnaTh, pemieHMe 3ada4d  Ha IIOUCK CYMMBI
creneHed BepmuH rpada, Ha MOUCK 00xoxa rpada, Ha
NOUCK MyTed B  OPUEHTHPOBAHHBIX TIpadax ¢
HaIIPaBJISAIONIEH TOMOIIBIO.

OcBauBaTh CcHoco0ObI NPEACTaBICHUS 3a/1ad M3 Kypca
anreOpbl, TEOMETPHH, TEOPUU BEPOATHOCTEH, APYrux
OpeIMETOB € MoMoulbio rpadoB (KapThl, CXEMBHI,
JJIEKTpUYECKUe 1eny, (YHKIHMOHAJIbHbIE COOTBETCTBHUS)
Ha IpuMepax. *

BepositHOCTB M
4acToTa
CJIy4ailHOT O
coObITHS

(4 1)

*CnyyaliHbIll OMBIT U cilydaiiHOoe coObITHE. BepostHOCTh M
yactoTa coObITHSA. Poib ManoBEepOATHBIX U MPAKTUYECKH
JOCTOBEPHBIX COOBITUH B mpupoje U B obmecTBe. MoHeTa u
UTpAJIbHAsL KOCTh B TEOPUU BEPOSITHOCTEH.

[IpakTrudeckas pabora «HacTora BbIIaJEHUS Opiiay.™

*OcBanBaTh MOHSATHS: CIYYalHBIN ONBIT U CIIy4ailiHOE
coObITHE, MAJIOBEPOATHOE U MPAKTHUECKH JOCTOBEPHOE
coObITHE.

HM3yyaTh 3HAYUMOCTb MAaJIOBEPOSITHBIX COOBITHH B
OpUpoAe M OOIIECTBE HAa BAaXKHBIX NpUMeEpax (aBapHH,
HECYaCTHBIE ClIy4au, 3amunTa NIEPCOHAIIBHON
uH(pOpMaLIUK, Tepeada JaHHbIX).

HM3yyath poJIb KIACCUYECKUX BEPOSTHOCTHBIX MOJEIEHN




(MoOHeTa, UrpanpHasi KOCThb) B TEOPUHU BEPOSTHOCTEH.
Ha6monaTth W M3y4yaTh 4acTOTy COOBITMH B NPOCTBIX
IKCIEPUMEHTaX, B TOM YHCJIE C IOMOILIBIO0 HU(PPOBBIX
pecypcoB, B X0/ie PaKTUYECKOH paboThL.™*

O0o00menne,
KOHTPOJIb
(549)

IIpencraBnenne  panHbiX.  OmnucarenpHas — CTATHUCTHKA.
BeposTHOCTB ciy4aifHOTO COOBITHSI.

IloBTOPATH H3YyYEHHOE U BBICTPAMBATHL CUCTEMY
3HAHWU.
PemaTp 3amaum Ha OpeACTaBICHUE W OMACAHUE JTAHHBIX

C IIOMOIIBIO HU3YUYCHHBIX XapaKTCPUCTHK C
HAaIpaBJISFONIECH TOMOIIBIO.
Oo6cyxnaTh npuMepsbl CITy4aiHbIX COOBITH,

MaJIOBEPOATHBIX u IIPAKTUYECKU JIOCTOBEPHBIX
CIIy4alHbIX COOBITUH, UX pPOJM B MPHUPOAE M KHU3IHHU
YeJI0BEKa

8 kiacc (He meHee 34 4)

Ha3Banue
pa3naesa (Tembl)
(4MCJ10 YacoB)

OcHoBHOE CoIcpiKaHue

XapaKTepl/ICTHKa JACATCJIBHOCTH oﬁyqammnxm

IToBTOpEeHune
Kypca 7 kiaacca
(4 49)

[IpencraBnenne  manHbIx.  OnucaTenbHas  CTATHCTHKA.
Cryuaiinas usMeH4MBOCTh. CpeiHue yuciioBoro Habopa.
Cinyyaiinbie COOBITHSI. BepositTHocTH M 4acTOTHI.
Kiaccuueckne Mopenu TeOpuU BEPOATHOCTEH: MOHETa U
urpajbHasi KOCTb.

I[HoBTOPATH M3y4EHHOE U BBICTPAMBATBL CUCTEMY
3HaHUH.

Pemate 3agaym (Mo BH3YyaJbHOHl  omope) Ha
IPEJICTaBICHUE UM OINKUCAHUE JIAaHHBIX C IIOMOIIBIO
W3YYCHHBIX XapaKTEPUCTHK.

Pemiate 3agayu (0 BH3YaJbHOH  omope) Ha
IIPEJCTaBICHUE TPYNIUPOBAHHBIX IaHHBIX M OIHCAaHUE
CIIy4allHOM U3MEHYUBOCTH.

Pemare 3amaum (Mo BH3yaJbHOH omope) Ha
ompezeieHue Y4aCTOThI CIIy4alHbIX COOBITHH,
o0cyXaeHue MIPUMEPOB CITy4alHBIX COOBITHH,
MaJIOBEPOSATHBIX u IIPAKTUYECKU JOCTOBEPHBIX




CIIy4ailHbIX COOBITUH, UX POJH B TPUPOAE H KHUIHU
YeJI0BEKA.

OnucarejbHasA *Ortknonenus. Jucnepcus uucinoBoro Habopa. CrannaptHoe | *OcBamBaTh NOHATHSI: JMCIEPCUS U CTaHIApTHOE
CTATHCTHKA. OTKJIOHEHHE YHCIIOBOTO Habopa. Jluarpammsl paccenBanus.™ OTKJIOHEHHWE, HCIOJb30BATh OITH XapaKTEPUCTHUKH IS
PaccenBanmne OIMCaHMs PACCEUBAHMS JAHHBIX.
JAAHHBIX YyacTBOBaTh B 00CY:KI€HHMH T'HIOTE3bI 00 OTCYTCTBUH
(4 9) WIN HAJIMYUU CBSI3M 110 TMarpaMMaM pacceuBaHUsl.
CTpouTh AMarpaMMbl pPACCEHBAHUS IO HMEIOMIUMCS
JAaHHBIM, B TOM YHCJI€ C IOMOILIbIO KOMIIbIOTEpA (TOCIIE
COBMECTHOTO aHaJn3a).™
MHuoxkecTBa MHoecTBO, oAMHOXeCTBO. Onepanuu Haj MHOXecTBaMH: | OcBamBaTh MOHSITHUSI: MHOYKECTBO, JIEMEHT MHOYKECTBA,
(4 4) oOBeMHEHWE,  TiepecedcHue,  gomonHeHue.  CBOWCTBAa | TMOJMHOXKECTBO.
ornepauui HaJl MHOKECTBAMU: [IEPEMECTUTENBHOE, | BBINOJIHATH onepanun HaJl MHOECTBAMHU:
coueTaTesbHOE, PacTIpeAeIUTENIbHOE, BKIIOUEHHUS. o0beIMHEHNE, IepecedyeHne, JoNoJHEeHue (1o 00pasiy).
I'paduueckoe npeacTaBIeHNE MHOXKECTB. Hcnoan3oBath CBOWCTBaA: [IEPEMECTUTENBHOE,
coueTaTesbHOe, paclpeleNuTeNbHOe, BKIOYEHUS (C
UCIIOJIb30BAaHUEM BU3YaJIbHOM OIOPHI).
Hcnoap3oBath rpaguueckoe MpeiCTaBICHUE MHOXKECTB
Py ONHMCAaHUM pEaJbHBIX IMPOLECCOB M SBIEHUH, NpHU
pEIIeHNH 3a/1a9 U3 JPYTUX YIeOHBIX MPEIMETOB U KypCOB
(c MCTOIBb30BaHUEM BU3YaJIbHOM OMOPHI).
BeposTtHocTh OneMeHTapHbIE COOBITHSI. Cnyyalinele coOpiTHa. | OcBamBaTh Ha  0a30BOM  YpPOBHe  TOHSITHS!
cJIy4aiiHOro BnaronpusitcTByromue 3JIeMEeHTapHbIe COOBITHS. | DJIEMEHTapHOE COOBITHE, CiIy4yailHoe COOBITHE Kak
co0bITHA BepositHocTH  coObITHH. OmNBITBI ¢ PAaBHOBO3MOXXHBIMHM | COBOKYIHOCTb  OJAaromnpHsATCTBYIOIIUX — 3JIEMEHTapHBIX
(6 9) 37eMEHTapHBIMU COOBITUAMHE. CITydaitHBIN BBIOOD. COOBITHH, pABHOBO3MOXXHBIC AJIEMEHTApHBIC COOBITHSI.

HpaKTI/I‘-IeCKaH pa60Ta «OMBITHI C PaBHOBO3MOKHBIMU
SJICMCHTApHBIMU COOBITHAMI.

PemiaTh 3a1aum Ha BBIUMCIIEHHE BEPOSTHOCTEH COOBITUI
[0 BEPOATHOCTSIM AJIEMEHTApHBIX COOBITHH CIIy4aliHOTO
onbITa (C MCIOJIb30BAaHUEM 3pUTENBHON HArsIIHOCTH
u/unu BepOanbHOM OMOpHI).

PemiaTh 3a1aum Ha BBIUMCIIEHHE BEPOSITHOCTEH COOBITHI
B OIBITaX C PaBHOBO3MOXXHBIMH  3JIEMEHTAPHBIMU




COOBITHSIMH, B TOM YHCJIC C IOMOIIBIO KOMITbIOTEpPA (C
UCIIOJIb30BAaHUEM  3PUTEIBHONW  HATJSAHOCTH  W/WIHU
BepOaTbHOM OTIOPHI).

IIpoBoaAUTH, M H3y4YaTh ONBITHI C PaBHOBO3MOXXHBIMU
DJIEMEHTAPHBIMU COOBITUSMHU (C MCTOIH30BAHUEM MOHET,
UTpaIbHBIX KOCTEH, JIPYTHUX MOJICIICH)
B XOJC TMPAKTUYECKOW paboThl (C MCIHOIB30BAHUEM
BU3YaJIbHOM OTIOPBI).

BBenenue
Teopuio rpagos
(44)

B

*JlepeBo. CBoiicTBa JepeBa: E€IUHCTBEHHOCTh  IIyTH,
CYILIECTBOBAHUE BUCSYEH BEPIIMHBI, CBSI3b MEXKIY YHUCIOM
BepIIMH U unciaoM pédep. [IpaBuno ymHoKeHHS. ™

*QOcBanBaTh NOHSATHA: JIEpeBO Kak rpad Oe3 LuUKIa,
BHCsIYas BeplIvMHa (JIUCT), BETBb JEpeBa, MyTh B JEPEBE,
JTUaMeTp JIepeBa.

HM3yuath cBoOMcCTBa JepeBa: CYIIECTBOBAaHUE BHUCSAYEH
BEPIIMHBI, EIWHCTBEHHOCTb MYTH MEXAY JBYMs
BEpIIMHAMH, CBA3b MEXY YHMCIOM BEPIIMH U YHUCIOM
pedep.

YuacTBoBaTh B OOCY/KICHMM PpelIeHUs 3aJa4d Ha
MOKMCK M TEpPEeurclIeHHe MyTei B JepeBe, OmpeielieHue
yyciia BepIIMH uiu peédep B AepeBe, 00Xos OMHApHOTO
JIepeBa, B TOM 4UHCIE€ C MPUMEHEHHEM IpaBHIia
YMHOXEHUS. ™

Cayuaiinble
co0bITHA
(CRY)

*TIpotuBononoxxHoe  cooObitue.  Jmarpamma — Diinepa.
OObenuHeHHEe M TiepecedueHue coOwbiTHil. HecoBmecTHbIE
cobbiTuss. Dopmyna cioxeHus BeposTHocTed. IIpaBuio
YMHOXXEHHUSI ~ BEPOSATHOCTEH.  YCJIOBHAsi  BEPOATHOCTD.
HezaBucumble  coObitusa.  IlpeacraBienue — ciay4aiHOTo
SKCIIEpUMEHTa B BUJE JiepeBa.™

*OcBanBaTh MOHATHS: B3aUMHO IPOTHUBOIIOJIOKHBIE
COOBITHS, OMEpalud HaJl COOBITUAMH, OOBEIUHEHHE WU
nepeceueHre coObITUH, auarpamma Oiinepa (Ditnepa—
Benna), coBMecTHBIE 1 HECOBMECTHBIE COOBITHS.

H3yuath TeopeMbl O BEPOATHOCTH OOBEIMHEHMS JIBYX
coObITUH (POPMYIIBI CIIOKEHUS BEPOSTHOCTEN).

YuyacTBOBaTH B 00CYK/I€HUM pellleHHs 3aJa4M, B TOM
YHCclie TEKCTOBBIE 3aJ]aul Ha OIpe/esieHue BepOsITHOCTEN
O0BEIMHEHUS M TEepeceYeHHss COOBITHI C TOMOIIbIO

YUCIIOBOM  MpsIMOW, aAuarpamMm Oiinepa, (HOpMyIibl
CJI0’KE€HHUS BEPOSTHOCTEN.
OcBauBartsp TOHATHS: IIPABUIIO YMHOKEHHUS




BEPOSTHOCTEH, YCIOBHAs BEPOSITHOCTh, HE3aBHUCHMEBIC
COOBITHS IEPEBO CIYYAHOTO OTIBITA.

HN3yuyath cBoiictBa  (OIpeneieHMs])) HE3aBUCUMBIX
COOBITHH.

YuyacTBOBaTh B OOCY:KI€HHHM pellleHHsl 3aJa4d Ha
OTIpEJICIICHUE U UCTIONIh30BaHUE HE3aBUCUMBIX COOBITHH.
YuyacTBOBaTh B OOCY:KA€HHHM pellleHHsl 3aJa4d Ha
NIOUCK BEPOATHOCTEH, B TOM 4YHCIE YCIOBHBIX, C
UCTIOJIb30BAHUEM JIePEBA CIIYIaliHOTO OIBITA. ™

O6o001menne,
KOHTPO.JIb
(4 4)

[IpencraBnenne naHHbIx. OnucatenbHas ctaTucTuka. ['padsbr.
BepositHoCcTh CIy4aitHOTO COOBITHSI. DJIeMEHTHI
KOMOMHATOPHKH.

IMoBTOPATH H3YYCHHOE U BBICTPAMBATH CUCTEMY
3HaHUMU.

Pemath 3a1auu Ha MPECTABICHUE M OMHMCAHUE JaHHBIX
C  TOMOUIbIO  H3YYEHHBIX  XapakTepuUCTHK  (C
UCIIOJIb30BaHUEM BHU3YaJILHOM OTIOPHI).

*YuyacTBOBaTHL B OO0CYKIEHMH pelIeHHs™ 3aJa4u C
npuMeHeHrueM rpados.

Pemath 3amauyMm Ha  HaxOXJEHHE  BEPOATHOCTHU
CIIy4alfHOTO COOBITHS TIO0 BEPOSITHOCTSIM 3JIEMEHTapHBIX
COOBITHI, B TOM YHCII€ B OIBITaX C PAaBHOBO3MO>KHBIMHU
3JIEMEHTAapHBIMU COOBITUAMH (C BU3yaJIbHOM 0NOpOii).
*Y4yacTBOBaTHL B 00CY:KIEHHMHM PpelIeHUsI™ 3aga4yM Ha
HAXOXKJCHUE BEPOSATHOCTEH OOBEIMHEHUS U MEPECeUCHUs
COOBITHI, B TOM YHCJI€ HE3aBUCUMBIX, C UCIOJIb30BAHUEM
rpadUUecKuX TIPEACTABICHUH U JepeBa CIIydailHOTO
OTIBITA.

*YyacTBOBaTh B 00CYKI€HMH PpellleHUs1™ 3aJaym Ha
nepevrcieHne KoMOuHanui (4uciia nepecTaHoBOK, Yuciia
COUETaHM), HA HAXOXJECHHE BEPOATHOCTEH COOBITUH C
OPUMEHEHHEM KOMOMHATOPUKHM, B TOM 4YHCIE C
UCTIOJIb30BaHUEM TpeyroyibHuKa [lackans.

9 kaacc (He MeHee 34 1)




Ha3zBanue
pasaeJa (TemMbl)
(umcy10 yacon)

OcHoBHOe coaep:xaHue

XapakTepucTHKA J1esITeJIbHOCTH 00y4arommuxcst

IloBTOpEHME
Kypca 8 kiacca
(49)

HpeI[CTaBJIeHI/IC JAHHBIX. OHI/ICElTeJII:HaH CTaTUCTHUKA.
Omneparuu Haj cOOBITHAMU. He3aBUCUMOCTE COOBITHIA.

IMoBTOPATH H3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUH.

PemaTh 3agaum Ha Npe/ICTABIICHUE U OMUCAHUE JTAHHBIX.
Pematr, 3agaum  Ha  HaxOXJCHUE  BEPOATHOCTEH
O0OBEIMHEHUS W TIEPEeCEeUYCHHs] COOBITHH, B TOM YHCIIE
HE3aBUCUMBIX, C  HCIOJIb30BaHUEM  TpauuecKux
IIPEICTABJICHUN U IepEBa CIIy4alHOTO OIIBITA.

Pemath 3agaumM Ha MEepeUYUCIICHHE KOMOMHAIMKN (4ucia
MEPECTaHOBOK, YMCJIa COYETaHWil), Ha HaXO0XICHHUE
BEPOSTHOCTEH COOBITUH c MpUMEHEHUEM
KOMOWHATOPUKH, B TOM 4YHCIIE C UCIOJIb30BAHUEM
TpeyronbHuKa [Tackamns

JJIeMeHThbI
KOMOMHATOPUKH
CR

KomOunatoproe mpaBwio yMmHOXeHHs. [lepecTaHOBKH.
@akropuan. CoueTaHuss ¥ 4UcIO codeTaHuil. *TpeyrosbHuK
[Tackans.™ IIpakTrueckas pabota «Bprancienne
BEPOSATHOCTEH C MCIOJIB30BAaHMEM KOMOMHATOPHBIX (DYHKIHIA
ANIEKTPOHHBIX TAOJIHIIY.

OcBauBarb Ha  0a30BOM  ypPOBHe  TIOHSITHA:
KOMOMHATOPHOE TMPABUIO YMHOXEHUS, YMOPSAIO0YEHHAs
mapa, TpOWKa OOBEKTOB, IEPECTAHOBKA, (HaKTOPHAI
Yyclla, COYeTaHHWe, YHUCIO COYETaHWH, *TPeyroibHHK
[Nackans.™

Pemiars mpocreiimiue 3agayd  Ha  [IEPEYHUCIICHHE
YIIOPSIOYCHHBIX nap, TPOEK, NepeYHCIICHNE
MEPECTAHOBOK W COYETAaHUU DIEMEHTOB Pa3IUYHBIX
MHOECTB (110 00pasiry).

Pemiate mpocreiilmne 3amauyM Ha NPUMEHEHHE 4YMCIa
codeTaHuil B anredpe (CoOKpameéHHOe YMHOKEHHUE, OMHOM
HeroToHa) (¢ HampaBSIOLIEH TOMOIIIBIO).

Pemarb, mnpuMeHsini KOMOMHATOpHMKY, 3aJjaud Ha
BBIUHCJICHHE BEPOSTHOCTEH, B TOM YHCJIE C TOMOIIBIO
JJIEKTPOHHBIX TaOJHUI] B XOJi€ MPaKTH4YECKON padoThl (c
BU3YaJIbHOM OIOpOH).




I'eomeTpuueckast
BEpPOSAATHOCTH
(4 9)

*T'eomerpuueckasi BepoaTHOCTb. Ciy4aifHbIi BEIOOP TOUKH U3
(buryphl Ha TIIOCKOCTH, U3 OTPE3Ka, U3 TyTU OKPYKHOCTH.™

*OcBauBaTh MOHATHE T€OMETPHUUECKON BEPOSATHOCTH.
Y4yacTBOBaTHL B O00CYXKICHHM PpeELICHHs 3aJa4yu Ha
HaXO0)JICHUE BEPOSITHOCTEM B ONBITAX, MPEIACTABUMBIX
Kak BbIOOp TOUEK M3 MHOIOYTOJIbHUKA, Kpyra, OoTpe3Ka
WIH JYTH OKPY>KHOCTH, YUCIOBOTO MPOMEKYTKA™

HUcnpiTanus
bepnyu
(6 9)

Ucnpiranne. VYcenex u Heynawya. Cepusi UCHBITaHUR 10
nepBoro ycnexa. HMcnobitanus beprymnu.  BepostHocTH
coObITHii B cepum wucnbiTanuii bepuymmu. Ilpaktudeckas
pabota «Vcneiranus bepryam.

OcBanBaTh Ha 0230BOM YPOBHE IOHATHS: HCIILITAaHUE,
3JIeMEeHTapHOe COOBITHE B HCTIBITAaHUH (yCIeX U Heyaya),
cepus UCHBbITAaHUM, HACTYIUIEHHME IIEpPBOrO  ycIexa
(neynaun), cepus ucnbiTanuii bepuynu.

Pemate mpocreiimue 3agauyd Ha  HAXOXKJIECHHE
BEPOATHOCTEH COOBITHII B CEpUM HCIBITAHUIA O MEPBOTO
ycriexa, B TOM YHCJe ¢ MpUMEHEHHEM (hOpMyIibl CyMMBI
TeOMETPUUECKON MpOorpeccuu (C OMOpoi Ha CIPaBOUYHYIO
uH(dOpMaIHIO).

Pemiars mpocreiimiMe 3agayM  Ha  HAXOXXIECHHUE
BEPOATHOCTEH  3JEMEHTApHBIX COOBITUH B  CEpUU
ucnbITaHuil bepHyuM, Ha HAaX0XIEHHE BEpPOSTHOCTH
ONPEACIEHHOTO YHCIIA YCIIEXOB B CEPUM HCIIBITAaHUI
Bepnynnu (¢ BU3yalbHOM OMOpOiA).

HN3yuaTh B X0/1€e MPAKTHYECKOH PAdOTHI, B TOM YHCIIE C
MOMOIIbIO TUGPOBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B
cepuu ucnblTanuii bepryum

Cayuaiinas
BeJIMYHHA
(69)

CnyuaiiHas BeIWYMHA W PACHpPElEICHHE BEPOATHOCTEH.
MaremMaTtnueckoe OXHJIAHHE U JUCIEpCUs  CIy4yalHOHU
BenUYMHBL. [IpuMeppl MaTeMaTHUECKOro OXHUAAHHA Kak
TEOPETHUYECKOr0 CPETHErO 3HAUCHHS BEJTUYHHBI.

Ilonatue o 3akoHe Oonbiiux  yucen. M3mepenue
BEPOSITHOCTEN € MOMOUIIBI0 4acTOoT. [IprMeHeHHne 3akoHa
OOJIBIINX YHCEIL.

OcBouts Ha 0a30BOM YpOBHe NOHSTHA: Cly4yalHas
BEJINYMHA, 3HAYEHUE CIy4alHON BEJINYMHBI,
pacrpeziesieHue BEPOSTHOCTEN.

H3yyarp uW o0CyXIaTh IIPUMEPBI JIHUCKPETHBIX U
HETPEPHIBHBIX CIyYaiHbIX BETUYUH (POCT, BEC YEIOBEKa,
YHCIIEHHOCTh HaCeJIeHus, Ipyrue  HU3MEHUYUBbHIE
BEJIMYMHBI, PACCMATPUBABIIMECS B KypCE€ CTATHUCTHKH),
MOJIEJIbHBIX ~ CIy4YaillHBIX  BEJIMYMH, CBSI3aHHBIX CO
CllydyaliHBIMH OmNbITaMH (OpOocaHue MOHETHI, MIpajbHON
KOCTH, CO CITy4yallHbIM BHIOOPOM U T. II.).




OcBauBaThb Ha  0a30BOM  ypPOBHe  TIOHSITHA:
MaTeMaTHUYeCKOe OKUJaHUE CIIy4aiiHON BEIMYMHBI Kak

TEOPETHYECKOE  CpeJAHee  3HAyeHHe,  JUCIEPCHUs
CITy4aiiHOW BEJTMYHMHBI KaK aHAJIOT JUCICPCHH YUCIOBOTO
Habopa.

Pemate 3amaum Ha BBIUMCICHUE MAaTEMATUYECKOIO
OKMJIAaHHA W  JUCIEPCUU  JHUCKPETHOW  CIIy4aiHOU
BEJIMYMHBI 110 33/IaHHOMY pacCIpeiesIeHUI0, B TOM YHUCIIE
3a/1a4, CBSI3aHHBIX CO CTpPaxOBaHUEM U JIOTEpesMHU (C
HaIPAaBIISAIONIEH TOMOIIIBIO).

3HAKOMHTBCS C MAaTEMaTHYECKUM OXHUAAHUEM U
JUCIIEPCUEN HEKOTOPBIX paCHpENesIeHUd, B TOM YHUCIE
pacnpeneneHus Clly4alHOM BEJIMYMHBI «YUCIIO YCIIEXOBY»
B cepuM UcnbiTaHuid bepHyu.

H3yuar, 49acToTy COOBITHS B  TMOBTOPSIFOIIUXCS
CIIy4alHBIX ONBITAX KAK CIIyYallHYIO BEJIUYUHY.
3HAKOMHMTBCA C 3aKOHOM OonbImuX uucen (B Qopme
bepnynnu): mnpu OoNBIIOM YHCIE OMBITOB YacToTa
coObITHS OJIM3KA K €r0 BEPOATHOCTH.

Pemate 3amaum Ha U3MEpPEHUE BEPOSITHOCTEH C
MOMOIIIBIO YaCTOT (C HAMPABIIAIOIICH MTOMOIIIBIO).
OOcy:xmaTh  poidb  3akoHa  OOJNIBIIMX  YHMCel B
000CHOBaHUU 4acTOTHOTO MeToa U3MEpEHUs
BEPOSITHOCTEM.

OOcy:k1aTh 3aKOH OOJBIIMX YHCENT KaK IPOSBICHUE
CTaTUCTUYECKON YCTOMYMBOCTU B U3MEHUYUBBIX SIBJICHUSX,
poJib 3aKoHa OOJBLIMX YMCET B MPHUPOAE U B KU3HU
4eJI0BEKA.

O6o001eHne,
KOHTPOJIb
(10 u)

[IpencraBnenue  JaHHBIX.
BepositHoCTh CIy4ailHOTO COOBITHSI.
koMOuHaTopuku. CiydaiiHble BETUYHHBI U PACTIPEICICHUS.

OnucarenbHas  CTaTHUCTHUKA.
DJIEMEHTHI

[HoBTOpPSAITH H3y4EHHOE U BBICTPAMBATL CHCTEMY
3HAHUH.

Pemarsp 3a1a4u Ha NPEICTABICHNUE U ONUCAHUE JJAHHBIX.
Pematr, 3agmaum  Ha  HaxOXACHUE  BEPOATHOCTEHN
COOBITHIA, B TOM 4YHCII€ B OMbITAX C PaBHOBO3MO>XHBIMU




OJIEMCHTApPHBIMU

COOBITUSMH, BEPOSATHOCTEMN

O6’beI[I/IHeHI/I$I H TIICPECCUCHUIA CO6I>ITI/H71, BBIYHCIIATH

BEPOATHOCTH B

CepUsIMU  CIIy4alHBIX

VCIIBITAaHUI
TEMATHUYECKOE IINTAHUPOBAHHUE
5 KIIACC
KonnuyectBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posBbie)
Ne i/m Kontpoabusie IIpakTHyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTsbl padoThI
pecypcsbl
Harypainbnsle yncia. Jlencteus ¢ 43 1 bubnnorexa [JOK
HaTypaJIbHBIMU YUCIIAMU https://m.edsoo.ru/7f4131ce
Harnsnnas reomerpus. Jlunuu Ha 12 bubnuorexa [IOK
IJIOCKOCTH https://m.edsoo.ru/7f4131ce
bu6mmoreka [JOK
OOLIKHOBEHHEIE IPOOH 48 ! https://m.edsoo.ru/7f4131ce
bu6morexa [JOK
Harnsannas reometpusi. MHOTOyroJibHUKU 10 https://m.edsoo.ru/7f4131ce
bubnnoreka [HOK
Jlecsmiinpie Apodu 38 ! https://m.edsoo.ru/7f4131ce
Harnsguas reomerpust. Tena u purypsi B 9 bubnnorexa [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6mmorexa [JOK
lostopenne n 06obmenne 10 2 https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 5



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

6 KIIACC

Kosn4yecTBo yacos JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM uppoBbIe
Ne i/ pai Konrtpoasnbsie IIpakTnueckue (mudpp )
NMPorpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6mmorexa [JOK
1 Harypanbubie uncna 30 1 https://m.eds00.ru/7f414736
5 Harnsanas reomerpus. [lpsmeie Ha 7 bubmmorexa [JOK
TJIOCKOCTH https://m.eds00.ru/7f414736
bub6mnoreka [IOK
3 Jlpobm 32 ! ! https://m.eds00.ru/7f414736
bu6mmoreka [JOK
4 Harnsannas reomerpus. Cummerpus 6 1 https://m.edsoo.ru/7f414736
bu6mmoreka [JOK
> Bripaxcermi ¢ Oyxsanmn 6 https://m.edso00.ru/7f414736
6 Harnsannas reometpusi. @urypsl Ha 14 1 1 bubnnorexa [IOK
IUIOCKOCTH https://m.edso00.ru/7f414736
bu6nmoreka [JOK
7 [TonokuTenpHbIE U OTPULATEIBHBIC YUCTIA 40 1 https://m.eds0o.ru/7f414736
bu6mmoreka [JOK
8 TpesicTaBNeHHE IAHHEX 6 ! https://m.eds00.ru/7f414736
9 Harnsanas reomerpusi. urypsl B 9 1 Bbu6mmorexa [JOK
IIPOCTPAHCTBE https://m.edso0.ru/7f414736
10 [ToBTOpenue, 06001IeHNE, 20 2 bu6mmoreka [JOK
cucTeMaTHu3alus https://m.edsoo.ru/7f414736
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 170 6 5


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

HOYPOUYHOE IINTAHUPOBAHHUE

5 KIIACC
Kosan4yecTBo yacos JJIeKTPOHHBbIE
Ne ara ugposbie
Tema ypoka Kontpouabnbsie IIpakTnueckue a dp
n/n Bcero u3y4eHusi  oOpa3oBaTeJIbHbIC
padoThI padoTsbI
pecypcsl
Hecatudnasi cuctrema cuuciaeHus. Ps bubmuoreka [JOK
1 1
HaTypaJIbHBIX YHCET https://m.edsoo.ru/f2a0ccOc
5 JecsiTnyHasi cucteMa cuucieHus. Py 1
HaTypaJIbHBIX YHCET
. bu6mmoreka [JOK
3 HarypareHeiit paa. uciio 0 ! https://m.edsoo.ru/f2a0cafe
4 Hatypanbusiii psa. Yucino 0 1
Harypasnbnpie ynciia Ha bubnmorexa [JOK
5 . N 1
KOOPJUHATHOW MPSIMOi https://m.edsoo.ru/f2a0e0fc
6 HaTypaHLHbIeULII/ICJIa Hva 1 bubnuorexa [IOK
KOOPAUHATHOU MPAMOi1 https://m.edsoo.ru/f2a0e2a0
7 HaTypanLHLIequ/Icna Hjl 1 bubmmorexa [JOK
KOOPJMHATHOU MPSIMOi https://m.edsoo.ru/f2a0e426
8 CpaBHeHue, OKpyTJieHHe 1 bubnnorexa [IOK
HATypaJbHbIX YHCEN https://m.edsoo.ru/f2a0ce32
9 CpaBHeHme, OKpyTIIeHHE 1 bubnuorexa [[OK
HaTypaJbHbIX YHCEI https://m.edsoo.ru/f2a0cf54
10 CpaBHeHue, OKpyTiieHHe 1 bubnnorexa HOK
HaTypaJabHbIX YHCEII https://m.edso0.ru/f2a0d300
11 CpaBHeHuMe, OKpyTJIEHUE 1 bubnuorexa [JOK
HaTypaJIbHbIX YHCET https://m.edsoo.ru/f2a0d440
12 CpaBHeHHE, OKpYIJIEHHE 1


https://m.edsoo.ru/f2a0cc0c
https://m.edsoo.ru/f2a0cafe
https://m.edsoo.ru/f2a0e0fc
https://m.edsoo.ru/f2a0e2a0
https://m.edsoo.ru/f2a0e426
https://m.edsoo.ru/f2a0ce32
https://m.edsoo.ru/f2a0cf54
https://m.edsoo.ru/f2a0d300
https://m.edsoo.ru/f2a0d440

HaTypaJIbHbIX YHUCCII

13 Apudmernueckue neicTBus ¢ bubnuorexa [IOK
HaTypaJIbHBIMU YU CIIAMH https://m.edsoo.ru/f2a0eaca
14 Apudmernueckne 1eHCTBUS C bubnnorexa [IOK
HaTypaJIbHBIMU YUCIIAMU https://m.edsoo.ru/f2a0f5ha
ApudmeTnueckue I1eCTBUS C bubnmorexa [JOK
15
HaTypaJbHBIMH YHUCIIAMU https://m.edsoo.ru/f2a0f704
16 ApudmeTnueckue IeHCTBUS C bubnnorexa [HOK
HaTypaJbHBIMU YHUCIIAMU https://m.edsoo.ru/f2a0fd8a
Apudmernueckue neicTBus ¢ bubnuorexa [IOK
17
HATypaJIbHBIMHU YUCIIAMUA https://m.edsoo.ru/f2a1015e
18 Apudmernueckue 1eicTBUs ¢ bubnnorexa [IOK
HaTypaJIbHBIMU YU CIIAMU https://m.edsoo.ru/f2a10c3a
19 ApudmeTnueckue I1eMCTBUS C bubmmorexa [JOK
HaTypaJbHBIMH YHUCIIAMU https://m.edsoo.ru/f2a10da2
CBoiicTBa HYJISI IPH CIOKEHUU U
20 HO)KeHI/II/Iy CBOI?II)CTBa €IMHULIBI TIPU bubmorera [JOK
™ ’ FMHHILAL TP https://m.edsoo.ru/f2al04ec
YMHOXCHUHU
CBoiicTBa HYJISI IPH CIOKECHUAU H
21 YMHO)XEHUH, CBOMCTBA €IMHUIIBI TIPU
YMHOKEHUU
[lepemecTuTenbHOE U COUYETATEIHHOE
99 CBOICTBA CJI0KEHUS U YMHOKEHHS, bubnnorexa [HOK
pacnpenenuTeIbHOE CBOMCTBO https://m.edsoo.ru/f2a0ef3e
YMHOXKEHUS
IlepemecTuTenbHOE U COUETATEIHHOE
23 CBOWCTBA CJIOKEHUS U YMHOXKEHUS,
pacrpeeNuTeIbHOEe CBOMCTBO
YMHOKEHUS
24 [TepemecTuTeILHOE M COUYETATEIIBHOE


https://m.edsoo.ru/f2a0eaca
https://m.edsoo.ru/f2a0f5ba
https://m.edsoo.ru/f2a0f704
https://m.edsoo.ru/f2a0fd8a
https://m.edsoo.ru/f2a1015e
https://m.edsoo.ru/f2a10c3a
https://m.edsoo.ru/f2a10da2
https://m.edsoo.ru/f2a104ec
https://m.edsoo.ru/f2a0ef3e

CBOMCTBA CJI0KEHUS U YMHOKEHUS,
pacrpenenuTeabHOe CBOMCTBO
YMHOKECHUS

HCHI/ITCHI/I H KpaTHBIC YHKClIa,

25 pasoKeHHE Ynciia Ha MHOKHTEIH
%6 Jlenurtenu U KpaTHbIE YUCa, bubnuoreka [IOK
pa3J0kKEHUE YUCIIa HA MHOXKUTEIN https://m.edsoo.ru/f2a116b2
97 Jlenutenu u KpaTHBIC YKCIa,
pa3oKeHHE Ynciia Ha MHOXKHUTEIN
bu6nmorekxa [JOK
28 Jlenenue ¢ ocTaTkoM https://m.edso:)_.[ ru/f2all116¢c
bu6mmoreka [JOK
29 Jlenenue ¢ ocTaTkoM https://m.edsog)l. ru/f2alldfa
bu6mmoreka [JOK
30 [IpocTble u cocTaBHbIC Uncaa https://m.e dSO(I)-.[I’u /221190
31 [IpocThie U cocTaBHBIC YnCIa bubmorera [JOK
https://m.edsoo.ru/f2al11bb2
32 [Ipusnaku genumoctu Ha 2, 5, 10, 3, bu6nmoreka [JOK
9 https://m.edsoo.ru/f2a11806
33 [Ipusnaku genumoctu Ha 2, 5, 10, 3, bu6mmoreka [JOK
9 https://m.edsoo.ru/f2a1196e
34 UucnoBble BEIPAKEHUS; TOPATOK bubmmoreka [JOK
JIecTBUI https://m.edsoo.ru/f2a11f18
35 UuciioBble BEIPAKEHHUS; IOPAIOK bubnuoreka [IOK
JEUCTBUI https://m.edsoo.ru/f2a12080
36 UwucioBbie BEIPAKEHUS; TIOPSIOK bu6mmoreka [JOK
JEeUCTBUI https://m.edsoo.ru/f2al123fa
Pemienue TekCTOBBIX 3a71a4 HA BCE
37 apupMeTHYeCcKHe ﬂCfICTiI/ISI, Ha bubmorexa HOK

ABWXKCHUC U TTOKYIIKU

https://m.edsoo.ru/f2a0f894
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Pemenne TekcTOBBIX 3aJa4 Ha BCC

bu6mmorekxa [JOK

38 apHQMETHICCKNC JACHCTBHA, Ha https://m.edsoo.ru/f2a0f9fc
JBUKCHHE U TIOKYTIKU
Pemenue TekCTOBBIX 3a/1a4 HA BCE
39 apupMeTHIECKHE eﬁCTI:aHﬂ Ha bubmorera [JOK
p a ’ https://m.edsoo.ru/f2al121a2
JBIKEHUE U TTOKYIIKH
Pemenne TeKCTOBBIX 3a71a4 HA BCE
40 apupmMeTHyecKue eﬁCTI];HH Ha bubmorexa IOK
P A ’ https://m.edsoo.ru/f2a12558
JBUKCHHUE U TIOKYTIKU
Pemenne TeKCTOBBIX 3a7a4 Ha BCE
41 apudmeTnyeckue eﬁCTI:aI/I;[ Ha bubmorexa HOK
P A ’ https://m.edsoo.ru/f2a12832
JBIDKEHUE U TTOKYITKH
Pemenne TeKCTOBBIX 3aJa4 Ha BCE
42 apupMeTHIECKHEe eﬁCTI][?»Hﬂ Ha bubmorexa HOK
P A ’ https://m.edsoo.ru/f2a12990
JBUKCHHE U TIOKYTTKH
KonrtponsHas pabora no Teme bubnnorexa [JOK
43 n "
Harypainbnble ynciia v HyJb https://m.edsoo.ru/f2al2cha
44 Touka, ipsiMasi, OTPE30K, JIyd. bubnmorexa [JOK
Jlomanas https://m.edsoo.ru/f2a0d54e
Wsmepenne IIUHEI OTPE3Ka,
45 MET I/II)quKI/IHe eIMHU 1131 H3MEPEHUS bubmmorexa LIOK
p FIHHHT p https://m.edsoo.ru/f2a0daee
JUTHHBI
H3mepenne IIMHBI OTpe3Ka,
46 MET pll)qecxng eJIMHA II:I A3MEPEHUS buGnnorexa [IOK
p FIHHT p https://m.edsoo.ru/f2a0df3a
JUTUHBI
Bbu6mmorexa [JOK
47 0)
KPYKHOCTD 1 KpYT https://m.edso00.ru/f2a0d684
48 OKpy>XHOCTb U KPYT
49 [IpakTnueckas pabota o Teme bubmmorexa [JOK

"[TocTpoenue y3opa u3

https://m.edsoo.ru/f2a0d7e2
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OKpy>kHOCTEH"

VYrou. IIpsmoii, oCTpsbId, TyION 1

bu6nmoreka [JOK

S0 Pa3BEPHYTHIN YIUIbI https://m.edsoo.ru/f2a1302a
51 VYrou. IIpsmoii, OCTpbIN, TYyIIOU U
Pa3BEPHYTHIN YIUIbI
bu6mmoreka [JOK
52 Hswmeperme yrion https://m.edsoo.ru/f2a1319c
bu6mmoreka [JOK
53 Hswmepertne yrion https://m.edsoo.ru/f2al132fa
bu6nmorekxa [JOK
>4 Hsmeperiite yrion https://m.edso0.ru/f2a13476
55 [IpakTnueckas pabota o Teme bubnuorexa [IOK
"Iloctpoenue yriaos" https://m.edso0.ru/f2a13606
56 Hpo06sb. [IpaBunbHbIE U bubnnorexa [HOK
HENpaBUWIbHBIE Ipo0Ou https://m.edsoo.ru/f2a13764
57 Hpo06sb. [TpaBuibHbBIE T bubmmorexa [JOK
HETIpaBUJIbHBIE IPOOH https://m.edsoo.ru/f2a13c8c
58 Hpoo6sb. [IpaBunbHbIE U bubnnorexa [JOK
HeNpaBUIbHbIE Apo0Ou https://m.edsoo.ru/f2a14146
59 Hpo6s. [TpaBunbHbIC U bubnmorexa [JOK
HeTIpaBUJIbHBIE IPOOH https://m.edsoo.ru/f2a153f2
60 Hpo06sb. [IpaBunbHbIE U bubnnorexa HOK
HETpaBUWIbHBIE IpoOu https://m.edsoo.ru/f2a15582
. bu6mmoreka [JOK
61 OcroBHoe CBOHCTSO APOGH https://m.edsoo.ru/f2al43e4
. bubmuoreka [{OK
62 OcroBHoe CBOHCTBO APOGH https://m.edsoo.ru/f2al451a
N bu6mmoreka [JOK
63 OcroBHoE CBOHCTEO APOGH https://m.edsoo.ru/f2a1463c
64 OcCHOBHOE CBOMCTBO IpoOH bu6mmoreka [JOK


https://m.edsoo.ru/f2a1302a
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https://m.edsoo.ru/f2a13476
https://m.edsoo.ru/f2a13606
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https://m.edsoo.ru/f2al475e

65 OcCHOBHOE CBOMCTBO IpoOH BH6J_IHOTeKa HOK
https://m.edsoo.ru/f2a14c90
66 OcHoOBHOE CBOMCTBO ApoOHU nggﬁﬁ:&igg}?&a 14ded
67 OCHOBHOE CBOMCTBO IpoOH
6 | Cpasmenme apofet ps/imetsoo AT
69 Cpasnenye apodeit ]r?tptf;/y/l:::é(sif rOu/I1§2a151f4
70 CpaBHeHnue npobeit
71 CpaBuenue npo0beit
79 Clio)xeHne ¥ BEIYMTaHUE bubmuorexa [JOK
OOBIKHOBEHHBIX IPOOeii https://m.edsoo.ru/f2al7cc4
73 CrioxeHne ¥ BBIYMTaHUE bubmuoreka [JOK
OOBIKHOBEHHBIX JIpOOCi https://m.edsoo.ru/f2al7e54
74 Clro)xeHne ¥ BEIYMTaHUE bubmuorexa [{OK
OOBIKHOBEHHBIX JTPOOCi https://m.edsoo.ru/f2a1802a
75 Clo)xeHre ¥ BEIYUTaHUE bu6mmoreka [{OK
OOBIKHOBEHHBIX Jpobeit https://m.edsoo.ru/f2a181ce
76 CnosxeHue v BBIYMTAHNE bubnnorexa IOK
OOBIKHOBEHHBIX JPO0Oeii https://m.edsoo.ru/f2a1835e
77 Crno)xeHue 1 BBIYUTAHUE
OOBIKHOBEHHBIX JIpOOCH
78 Cnoxenne u BBIIII/ITaHIiI'e
OOBIKHOBEHHBIX JPOOEH
79 CrnoxxeHue u BHqI/ITaHIEe
OOBIKHOBEHHBIX IpO0Oeii
80 Cwmemnrannast 1po0b Bubmeorexa HOK

https://m.edsoo.ru/f2a1592e



https://m.edsoo.ru/f2a1475e
https://m.edsoo.ru/f2a14c90
https://m.edsoo.ru/f2a14de4
https://m.edsoo.ru/f2a14f74
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bu6mmoreka [JOK

81 Cwmemantas 1podh https://m.edsoo.ru/f2al5a5a
bu6mmnorexa [JOK
82 Cwmemannas Apode https://m.edsoo.ru/f2a15b68
bu6mmorekxa [JOK
83 Cwmemannas Apooe https://m.edsoo.ru/f2al5e2e
VYMHOXKEHUE U IeJIEHUE
84 OﬁBIKHOBeHHLIf 00eii; Bubmrorexa HHOK
P i https://m.edsoo.ru/f2a184e4
B3aMMHOOOpaTHBIE ApOOHU
VYMHOKEHUE U JeICHUE
85 O6BIKH0B€HHI>I)2(I obeit; Bubmiorexa IJOK
Ap ’ https://m.edsoo.ru/f2a18692
B3aUMHOOOpaTHBIE TpoOH
YMHOKEHUE eJIeHue
86 061\/II>I;IKHOBIZI;IIHII>/II)? ; 0%12171' Bubmrorexa HHOK
P ’ https://m.edsoo.ru/f2a18a20
B3aUMHOOOpaTHBIE 1poOU
VYMHOKEHUE U JeICHHUE
87 O6BIKH0B€HHI>I)2(1 obeit; Bubmiorexa IJOK
P ’ https://m.edsoo.ru/f2a18b56
B3aUMHOOOpaTHBIE TpoOH
YMHOXEHUE U NeIeHNE
88 OGBIKHOBGHHBI);H 00eii; Bubmzorexa HOK
APODEH, https://m.eds00.ru/f2a19088
B3aMMHOOOpaTHBIE poOH
VYMHOXKEHUE U IeJIEHUE
89 OﬁBIKHOBeHHLIf 00eii; Bubmrorexa HHOK
P i https://m.edso0.ru/f2a19560
B3aMMHOOOpaTHBIE ApoOH
VYMHOXEHUE U JeTICHUE
90 O6BIKHOB€HHBI£ 00eii; Brbmiorexa IJOK
P ’ https://m.edsoo.ru/f2a196a0
B3aUMHOOOpaTHBIE IpoOH
VYMHOXKEHHME U IeJIEHUE
A . bu6mmoreka [JOK
91 OOBIKHOBEHHBIX IpO0Oeii;

B3aUMHOOOpaTHbIE Jpodu

https://m.edsoo.ru/f2a198da
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Pemenne TekcTOBBIX 3a1a4,

bu6mmorekxa [JOK

92 ou.
conepalX ApooH. OCHOBHEIS https://m.edsoo.ru/f2al81ce
3aJjauu Ha ApoOH
Pemenne TeKCTOBBIX 3a7a4,
93 coAepKalux a1poou OCI[HOBHBIC bubmorera [JOK
AiCpKAIHX 1P ’ https://m.edsoo.ru/f2a1835e
3a/1auu Ha ApoOH
Perienne TeKCTOBBIX 3a/1ad,
94 coJiepKaIux apoon OfHOBHHe bubmiorexa HOK
AACpAALIX 1P ) https://m.edsoo.ru/f2al8c5a
3aJjauu Ha ApoOH
Pemenne TekCTOBBIX 3aj1a4,
95 coziepyKalux apoou O(I:[HOBHLIG bubmorexa LIOK
JlepKail POOH. https://m.edsoo.ru/f2a18e76
3a/1a4u Ha ApoOH
Pemenne TeKCTOBBIX 3a71ad,
96 coJiep Kalux apoon OfHOBHHe bubmorexa LLOK
AiCpHAIHX b ’ https://m.edsoo.ru/f2al18f7a
3aJla4M Ha Apoodu
Perienne TeKCTOBBIX 3a/1ad,
97 coJiep KaIux apoon O(I:[HOBHBIG bubmorera [JOK
ACpAAIIX AP ) https://m.edsoo.ru/f2a199f2
3aJjauu Ha APoOH
Pemenue TeKCTOBBIX 3a71ad,
98 coJiep KaIux apoon OfHOBHHe bubmorexa LIOK
AACpHAIluX Jp ’ https://m.edsoo.ru/f2a19c2c
3aJlauM Ha Apoou
Pelienne TeKCTOBBIX 3a/1ad,
99 coJiepKaIux Apoon OfHOBHHe bubmorexa LHOK
AACpAALIX 1P ’ https://m.edsoo.ru/f2alald6
3aJjauu Ha APOOH
Pemenne TekcTOBBIX 3a4a4,
100 coepKalux a1poou O(I:[HOBHLIe bubmmorexa [JOK
p P ) https://m.edsoo.ru/f2ala2ee
3a/1aud Ha ApoOH
IIpnMmenenne OYKB I 3aIIUCH
P YKB A . bu6mmoreka [JOK
101 MaTE€MaTHYECKUX BBIPAXKECHUN U

NpeIJI0KEHU N

https://m.edsoo.ru/f2ala3fc
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HpI/IMCHeHI/IC 6YKB JJIA 3allMCH

102 MaTeMaTHYECKUX BBIPAXKECHUN U
MPEIJI0KEHU I
103 Kontponbhas pabota no teme bubmmorexa [JOK
"OOBIKHOBEHHBIE qpOoOH" https://m.edsoo.ru/f2ala51e
MHOroyrojrHUKH.
104 YeTel £ OJIBHUK, IIPAMOYTOJILHUK bubmmorexa LIOK
pexyr > 1P yr ’ https://m.edsoo.ru/f2al6ae0
KBajpaT
MHOTOYTOJILHUKHU.
105 YeTrl 'ey)l; OJILHUK, IIPAMOVTOJIBHUK Bubmmorexa OK
pexyr > 1P yr ’ https://m.edsoo.ru/f2al6c7a
KBaJpar
[IpakTudeckas paboTa Mo Teme
"[TocTpoenue npsiMOyTroIbLHUKA C bubnnorexa [JOK
106
3aJJaHHBIMHA CTOPOHAMH Ha https://m.edsoo.ru/f2al6ele
HEJIMHOBaHHOU Oymare"
bu6mmoreka [JOK
107 T
0 PEYTOJILHHK https://m.edsoo.ru/f2a16194
108 TpeyronbHuK
[Inomane u nepumeTp
MPSMOYTOJILHUKA U
109 MI:IOFOYFOHBHHKOB COCTAaBJIEHHBIX U3 bubmmorexa LIOK
yr ’ https://m.edsoo.ru/f2a16fe0
MPSIMOYTOJIbHUKOB, €TUHUIIBI
M3MEPEHUS TIOIAIN
[Inomane n nepumeTp
MPSAMOYTOJILHUKA U
110 Ml;){OFOerJIBHI/IKOB COCTAaBJIEHHBIX U3 bubnuorexa [JOK
yr ’ https://m.edsoo.ru/f2a17184
MPSIMOYTOJTBHUKOB, €TUHUIIBI
M3MEPEHHUS TUIOIIAIN
111 [Inomane u nepumerp bubnnorexa HOK

psAMOYT'OJIbHHUKA U

https://m.edsoo.ru/f2a17328
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MHOTOYTOJIbHUKOB, COCTABIICHHBIX U3
MPSAMOYTOJIbHUKOB, €UHULIBI
HW3MEPEHHUS TUIOLIAIN

112 IlepumeTp MHOTOYTOJIbHHUKA bubmorexa HOK
https://m.edsoo.ru/f2a1691e
113 [TepuMeTp MHOTOYTOJIPHUKA
. bu6mmorexa [JOK
114 Jlecamuranas samuch Apodei https://m.edsoo.ru/f2alb55e
. bubmuoreka [{OK
115 Jlecsmuanas sanmck Apobei https://m.edsoo.ru/f2alb87e
. bu6mmoreka [JOK
116 Jlecsmuanas sanmck Apobeit https://m.edsoo.ru/f2albcfc
. bubmuoreka [JOK
117 CpaBHeHHE IECATUYHBIX IpoOeii https://m.edsoo.ru/f2alc49a
. bubmuoreka [JOK
118 CpaBHeHueE ACCATHYHBIX ApOOCii https://m.edsoo.ru/f2alc63e
. bu6nmoreka [JOK
119 CpaBHeHue ACCATHYHBIX ApOOCii https://m.edsoo.ru/f2alcb02
N bu6mmoreka [JOK
120 CpaBHeHue 1eCATHIHBIX Apobeit https://m.edsoo.ru/f2alcc2e
121 CpaBHEHHE IECATHYHBIX TpoOei
. bubmuoreka [JOK
122 JIe¥cTBHS ¢ ACCITHYHBIME JPOOSIMHU httns://m.edsoo.ru/f2alceda
. bubnuorexa [[OK
123 JleicTBHSI ¢ JECSITHUHBIMH JPOOSIMHU https://m.edsoo.ru/f2alcf62
. bubmuoreka [JOK
124 JleficTBUSA ¢ NEeCATUYHBIMU APOOSIMU https://m.edsoo.ru/f2ald174
. bu6mmoreka [{OK
125 JleficTBUS ¢ NECATUYHBIMU APOOSIMU https://m.edsoo.ru/f2ald516
126 JIeHcTBUS ¢ NECATUYHBIMH IPOOSIMU bu6mmoreka [JOK
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https://m.edsoo.ru/f2ald64c

127 JIeHcTBUS ¢ IECATUYHBIMU APOOSIMU BH6J-IHOTeKa HO%
https://m.edsoo.ru/f2a1d750
128 JleicTBUSI ¢ JECATHUHBIME IPOOSIMU E;ISSH ,P,I;fé(sig 8/I§Qa1d85e
129 JleicTBUS ¢ AECITUYHBIMU JPOOSIMU Eggf /P/I;T:éig 8/1152511(1962
130 JIeficTBUS ¢ NECATUYHBIMU APOOSIMU ng; /I;Ir(r)]fé(;(])__[ rOu/Iizaldam
131 JIeHcTBUS ¢ NECATUYHBIMH IPOOSIMU E;ISSH /I;Ir(:::é(;g r(a/I]Szaldbss
132 JleicTBUS ¢ AECITUUHBIMU JPOOSIMHU ngj ;;?:é(;g rou/I§2a1e01a
133 JIeficTBUS ¢ NECATUYHBIMU APOOSIMU ng; /I;Ir(r)]fé(;(])__[ rOu/I1§2a1915o
134 JIeWicTBUS ¢ JECATUIHBIMH IPO0OSIMU Etlfgsﬂ /I;Ir?::é(;g_ r(a/I]Szalezeg
135 JleicTBUS ¢ AECITUUHBIMU JPOOSIMHU E;:SSH /I;I:f:é(;:)__[ rou/I]fzale3da
136 JleiicTBUS ¢ AECITUUHBIMU JPOOSIMU E;ISSH /I;Ir?qté(;(])__[ 8}?2311941‘2
137 JIeWicTBUS ¢ AECATUYHBIMU APOOSIMHU ngj /I;I:qfé(;;__[ rOu/I152a1e4f2
138 JleicTBUS ¢ AECITUUHBIMU JPOOSIMU E;ISSH /I;I;?:é(;:)__[ rou/ﬁfzale5f6
139 JleicTBUS ¢ AECITUUHBIMU JPOOSIMHU ngsﬂ /I;Ir?:é(sig rOu/I1§2a13704
140 JleiicTBUSI ¢ JECATHUHBIME IPOOSIMU
141 OxkpyriieHrue JeCATUIHBIX ApoOei buommorera HOW

https://m.edsoo.ru/f2ale826
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bu6mmoreka [JOK

142 Oxpyrienue AecATHMHbIX Apoeid https://m.edsoo.ru/f2aleb50
. bubmuoreka [JOK
143 Oxpyruenye 1ecATHIHEIX ApoGeit https://m.edsoo.ru/f2alec68
144 OxkpyriieHne JeCATUIHBIX ApoOeit
Pemenne TeKCTOBBIX 3a71ad,
145 coJiep KaIux apoon OfHOBHHe bubmiorexa HOK
AICpKalliX Jip ’ https://m.edsoo.ru/f2aled8a
3aJlauM Ha Apoou
Pelienne TeKCTOBBIX 3a/1ad,
146 coAepKalux I1poon OfHOBHLIe bubmiorexa LIOK
AICPKAIHX b ’ https://m.edsoo.ru/f2alefl0
3a/1a4u Ha ApoOH
Pelienne TeKCTOBBIX 3a7a4,
147 coJiep KaIux apoon OCI[HOBHBIC bubmorexa [JOK
JICpAAIIIX JIPOOH. https://m.eds00.ru/f2a1028
3aJlauM Ha Apoou
Perienne TeKCTOBBIX 3a/1ad,
148 coJiepKaIux apoon OfHOBHHe bubmorexa [JOK
AicpKallx Jip ’ https://m.edsoo.ru/f2al1f136
3aJjauu Ha ApoOH
Pemenne TekCTOBBIX 3aj1a4,
149 conepxamux apoou. OCHOBHBIE
3a/1auu Ha ApoOH
Perienne TeKCTOBBIX 3a1ad,
150 coaepxamux apoou. OCHOBHBIE
3aJjauu Ha ApoOu
151 KonTponbhas pabota no teme bubnuorexa [IOK
"lecaTuunbie npobdu"” https://m.edsoo.ru/f2alf23a
Muororpanunku. M300paxenue
152 MHOTOT F;HHI/IKOB Mo EJII/I bubmmorexa [JOK
p ’ A https://m.edsoo.ru/f2ala69a
MIPOCTPAHCTBEHHBIX TEJ
153 Mpuororpanauku. M3o00paxkenue bubmmorexa [JOK

MHOI'OI'PaHHHKOB. Monenu

https://m.edsoo.ru/f2alad2a
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IMPOCTPAHCTBCHHLBIX TCJI

[IpssMOyTONBHBIN MapasuIeIeuIe,

R bubmuoreka [JOK
154 ky0. Passepricn kyba n https://m.edsoo.ru/f2a1a802
napauiesienumne1a
IIpssmoyro M TTapaiese e,
155 w6 Pamiproncyoan BuGiorera LIOK
70 P Y https://m.edsoo.ru/f2ala924
napasuiesienumne1a
156 [IpakTnueckas padbora o Teme bubmumorexa [IOK
"Pa3BépTka Kyba" https://m.edsoo.ru/f2alaef6
157 O0BEM KyOa, IPSIMOYTOJIBHOTO bubnnorexa [IOK
rapajienenuIena https://m.edsoo.ru/f2alb09a
158 O06BEM Kyba, IPSIMOYTOIHHOTO bubnnoreka [JOK
napajiesnenuena https://m.edsoo.ru/f2a1b248
159 O0BEM KyOa, IPSIMOYTOJIBHOTO
napaJiesienumnea
160 O06BEM Kyba, MPSAMOYTOIHBHOTO
napauiesienumne1a
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H
161 METOOB Kypca 5 kiacca, 00001ieHne bu6nuoreka [IOK
3HaHuii / Beepoccuiickas https://m.edsoo.ru/f2al1f76c
poBepouHas paboTa
162 HroroBas koHTponbHas paboTa / bubmmorexa [JOK
Bcepoccuiickas npoBepouHas pabota https://m.edsoo.ru/f2a1f924
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H
163 METO EB Kypca 5 kinacca, 06o0menne bubmiorexa LLOK
Hu P ’ B https://m.edsoo.ru/f2alfaaa
3HAHUT
[ToBTOpEHNE OCHOBHBIX MOHSATHI U
164 METO (I))B Kypca 5 kinacca, 00001ieHue bubmiorexa HOK
0 P ’ - https://m.edsoo.ru/f2a1fc08
3HAaHUU
165 [ToBTOpPEHNE OCHOBHBIX MIOHATHH U bubnuorexa [JOK
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METOJIOB Kypca 5 Kiacca, 00o01eHue
3HaHUHI

[ToBTOpEHNE OCHOBHBIX MOHATUN U

https://m.edsoo.ru/f2alfeec

bubmuoreka [{OK

166 MCTO,I[?B Kypca 5 Kkinacca, 00001ieHue 1 https://m.eds00.ru/f2a200a4
3HAHUHI
[ToBTOpEHNE OCHOBHBIX IMOHSATHI U
167 METOJIOB Kypca 5 Kiacca, 00001ieHue 1
3HaHUH
IToBTOpEHME OCHO o 7
168 Me:oT (P)’Bf:l ca}5I If;;:anolg)?ne?me 1 Bubmiorexa [JOK
A0 P ’ - https://m.edsoo.ru/f2a201f8
3HAHUHI
n N
169 weronon xypea 5 xacea, oodmerme 1 Bumiorexa I{OK
/OB KYP » OOODIR https://m.eds00.ru/f2a20388
3HAHUI
n N
170 weronon xypea 5 xmacea, oodmerme 1 bumorexa LIOK
Hv P ’ H https://m.edsoo.ru/f2a2069e
3HAHWI
OBLIEE KOJIMYECTBO YACOB I10 170 5 4
[TPOT'PAMME
6 KVIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne aTa ndpoBbIie
Tema ypoka KonTpoabnubie IIpakTudeckue A P
n/n Bcero u3yuyeHuss oOpasoBaTejibHbIE
padoThI padoThI
pecypchbl
Apudmernueckue AeCTBUS C
1 MHOTO3HAYHBIMHU HATypaIbHBIMU 1 Bubmzorexa HHOK
Y https://m.edsoo.ru/f2a208ec
YHUCIaMHU
5 Apudmernueckue I1eUCTBUS C 1 bubnnorexa [IOK

MHOTI'O3HAYHBIMH HATYPAJIbHbBIMHU

https://m.edsoo.ru/f2a20aea
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qucjiaMu

Apudmernueckue neicTBus ¢

Bbu6mmorexa [JOK

3 MHOTO3HAYHBIMH HATYpaIbHBIMUA
yp https://m.edsoo.ru/f2a2140e
YHUCIaMU
Apudmernueckue aeiicTBULI C
4 MEOI(“I()BHEI‘-IHHMI/I HATYPaAJIbHBIMU bubmmorexa [JOK
yp https://m.edsoo.ru/f2a21580
YHUCIIaMHU
Apudmernueckue neiiCTBUA C
5 MEOS)SHZHHBIMH HATYPAJILHBIMU buGnnorexa [JOK
yp https://m.edsoo.ru/f2a216de
YHUCIaMU
Apudmernueckue aeiicTBULI C
6 Mgog())e.ﬂaqHHMH HATYpaJIbHBIMU bubmorexa [JOK
yp https://m.edsoo.ru/f2a2180a
YHUCIaMHU
7 UucnoBble BEIpAXKEHMUS], TOPSAIOK bubmmorexa [JOK
JIIEVCTBUI, HCIOJIH30BAHUE CKOOOK https://m.edso00.ru/f2a20c48
8 UucnoBble BBIPAXKEHUS, OPSAIOK bubnnorexa [IOK
NEHCTBHH, UCITOJIB30BaHNE CKOOOK https://m.edsoo.ru/f2a20d6a
9 Uucnoble BEIpAXKEHMUS, TOPSIOK
JICHCTBUI, NCIOJIL30BAHUE CKOOOK
10 UucnoBble BBIPAXKEHHUS, TOPSIOK
NIEHCTBHH, UCITOJIB30BaHNE CKOOOK
11 UwucioBbie BEIPAKEHHSI, IOPSIOK
JIEVCTBUI, NCIOJIL30BAHUE CKOOOK
12 OkpyriieHrue HaTypajJbHbBIX YACET bubmorexa [JOK
pyT yp https://m.edsoo.ru/f2a21274
13 OxkpyriieHne HaTypaJbHBIX YHACET
14 OxpyriieHne HaTypaJIbHbIX YHCEN
eJINTENIN U KPaTHBIE YHCIA;
A i ’ Bu6noreka ITOK
15 HanOOJIBIINI OOIINI NETUTENh U

HaWMeEHbIIIee 0011Iee KpaTHOe

https://m.edsoo.ru/f2a22a3e
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ZIGHI/ITCJ'II/I M KpaTHBIC YHCJia,

bu6mmorekxa [JOK

16 (o] 5 Q018000507
HAMOOJILILIH OBIIIH ACTUTEIE H https://m.edsoo.ru/f2a22b9c
HauMeHbIee o0IIee KpaTHOe
€JINTENIN U KpaTHBIE YKCIIa;
17 Ean6onbmm71 56 W IEJINTENh U Br6miorexa IJOK
[T https://m.eds00.ru/f2a2340c
HauMeHbIIIee 00Iee KpaTHOE
JlenuTenu U KpaTHBIC YHCIIA;
18 HaMOOJIBIINI 00U IETUTEND U
HauMeHbIee o0liee KpaTHOe
JlenuTtenu U KpaTHBIC YHCIA;
19 HauOOJILIIHAHN OOIIHUI JETUTEND U
HaMMeEHbIIIee 0011Iee KpaTHOe
Jlenurenu U KpaTHBIC YHCTIA;
20 HaOOJIBIIIAI OOIIUI IETUTEND U
HavMMeEHbIIIee 00111ee KpaTHOe
21 JIenMMOCTh CYMMBI M TIPOU3BEICHUS Brbmiorexa IJOK
y POHZBEL https://m.eds00.ru/f2a22d2c
22 JlenuMoCcTh CyMMBI M TIPOU3BEICHUS bubmotera [JOK
y p a https://m.edsoo.ru/f2a23254
23 JleneHue ¢ ocTaTKOM
bu6mmoreka [JOK
24
Jlenenne ¢ octatkom https://m.edsoo.ru/f2a24104
25 Pemrenyue TekCTOBBIX 3a1a4 Bubmmorexa HOK
https://m.edsoo.ru/f2a21e90
26 Perrenue TeKCTOBBIX 32724 Br6morexa LOK
A https://m.edsoo.ru/f2a2226e
27 Pemrenne TeKCTOBBIX 3a7a4 Eubmorexa TOK
https://m.edsoo.ru/f2a22412
b K
28 Pemrenue TekCTOBBIX 3a1a4 nomorexa [O

https://m.edsoo.ru/f2a226e2



https://m.edsoo.ru/f2a22b9c
https://m.edsoo.ru/f2a2340c
https://m.edsoo.ru/f2a22d2c
https://m.edsoo.ru/f2a23254
https://m.edsoo.ru/f2a24104
https://m.edsoo.ru/f2a21e90
https://m.edsoo.ru/f2a2226e
https://m.edsoo.ru/f2a22412
https://m.edsoo.ru/f2a226e2

bu6mmoreka [JOK

29 Permenye TeKCToBbIX 32121 https://m.edsoo.ru/f2a228a4
30 Konrponsnas padora no teme bubnuoreka [IOK
"HartypanbHble uncna" https://m.edsoo.ru/f2a242a8
31 IleprieHIUKYIISIPHEIE IPSIMEBIE br6morexa LJOK
PHCHMKYIAD p https://m.edsoo.ru/f2a24442
32 IleprieHIUKYIISIPHEIE IPSIMBIE Eubmorexa TOK
PHCHAMKYIAD p https://m.edsoo.ru/f2a24596
bubnnoreka [IOK
33 Hapannenbueie npsmbic https://m.edsoo.ru/f2a248d4
bu6nmorexa [JOK
34 HapannenpHpic npsmbie https://m.edsoo.ru/f2a24a32
Paccrosaue mex ByMsI TOUKaMH,
35 OT TOYKH /0 II ﬂl\I/[[(})II?IH yjﬁma bubmiorexa IJOK
Ao TP AT https://m.edsoo.ru/f2a24776
MapIipyTa Ha KBaJpaTHOU CETKe
PaccrosiHre Mex 1y AByMs TOUKaMH,
36 OT TOYKH J0 MPSIMOH, AJTMHA
MapIipyTa Ha KBaJApaTHOU CETKe
Paccrosnaue mex ByMsI TOUKaMH,
37 OT TOYKH [0 II 511\2/1[(})]1‘/’1;[ };H/IHa Br6miorexa IJOK
70 1P A . https://m.edsoo.ru/f2a24eb0
MapIpyTa Ha KBaJApaTHOU CETKe
OOBIKHOBEHHAS IpOOb, OCHOBHOE
38 CBOMCTBO 06HHIC)0K aleHue bubnmorexa LIOK
N JIpOOH, paitl https://m.edsoo.ru/f2a261fc
npo0eit
OObIKHOBEHHAS IPOOb, OCHOBHOE
39 CBOMCTBO JApOOH, COKpaIeHNE Brbmmorexa HOK
. ’ https://m.edso0.ru/f2a26670
npooOei
OObIKHOBEHHAs! IPOOb, OCHOBHOE
N bu6mmoreka [JOK
40 CBOMCTBO APOOH, COKpAIICHHE

npo0eit

https://m.edso0.ru/f2a26936
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OObIKHOBEHHAs IPOOb, OCHOBHOE

41 CBOMCTBO ApoOU, COKpaICHHE BH6J_IHOTeKa HOK
1pobeii https://m.edsoo.ru/f2a26ab2
42 CpaBHeHME U yHIOPSIIOYMBAaHNE bubmmorexa [JOK
npobei https://m.edsoo.ru/f2a2721e
43 CpaBHeHUE U yHOpsII0YMBaHUE bubnnorexa [HOK
npooOei https://m.edsoo.ru/f2a2749e
44 CpaBHeHHE U yIIOPSIIOYMBAHUE bubmmorexa [JOK
npobeit https://m.edsoo.ru/f2a275ac
15 JlecaTuunble ApoOU U MeTpUYecKas bubnnorexa [IOK
cucrema mMep https://m.edsoo.ru/f2a2638c
46 JlecsiTHaHBIC APOOH U METpUYECKas
cUcTeMa Mep
Apudmerndeckue 1eHCTBHS C
47 OOBIKHOBEHHBIMH U JAE€CATUYHBIMU BH6J_IHOTeKa HOK
pobaME https://m.edsoo.ru/f2a276c4
ApudmeTrnueckue IeUCTBUS C
48 OOBIKHOBEHHBIMU U JIECATUIHBIMU BH6J_IHOTeKa HOK
A - https://m.edsoo.ru/f2a277dc
Apudmernueckue 1eHCTBUA C
49 OOBIKHOBEHHBIMU U JECATUUHBIMU BH6J_IHOTeKa HOK
ApoGsMH https://m.edsoo.ru/f2a27d40
ApudmeTnueckue IeHCTBUS C
50 OOBIKHOBEHHBIMU U JIECATUYHBIMU BH6J_IHOTeKa HOK
- https://m.edsoo.ru/f2a27ec6
ApudmeTrnueckue AeCTBUS C
51 OOBIKHOBEHHBIMU U JECATHUYHBIMU BH6J_IHOTeKa HOK
N - https://m.edsoo.ru/f2a27¢00
52 OTHOMICHIE bubmuoreka [JOK

https://m.edsoo.ru/f2a282c2
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53 OTtHo1IeHNE
54 JleneHre B JaHHOM OTHOIIICHUU bubmmorexa [JOK
A https://m.edsoo.ru/f2a28448
55 JleneHnve B JaHHOM OTHOIIICHUH
bu6mmoreka [JOK
56 Macmrad, mponopuus https://m.edsoo.ru/f2a28a7e
bu6mmorekxa [JOK
S7 Macrurab, nponopuus https://m.edsoo.ru/f2a28c22
bu6mmoreka [JOK
58 Howsue npouenTa https://m.edsoo.ru/f2a28d76
bu6mmoreka [JOK
o9 Howsie npouerTa https://m.edsoo.ru/f2a28efc
Brruucnenue nponeHTa oT BEJIMYUHBI bubmmoreka [JOK
60 N
Y BEJIMYMHBI 1O €€ MPOLICHTY https://m.edso0.ru/f2a29064
61 Brluncnenue nporneHTa oT BEJIMYUHBL bubnuorexa [IOK
Y BEJIMYMHBI 110 €€ MPOLIEHTY https://m.edsoo.ru/f2a291e0
62 Brruncnenue nporeHTa oT BEJIMYHUHBI
Y BEJIMYUHBI 110 €€ MPOLEHTY
63 Brluucnenue npoueHTa oT BeJIMYUHBI
Y BEJIMYUHBI 110 €€ IIPOLEHTY
64 Pemenue TekcTOBBIX 33124, bubmuoreka [JOK
coJiepKalux JpoOu U TIPOIIEHTHI https://m.edso0.ru/f2a26512
Penienne TeKCTOBBIX 3a/1a4, bubmuorexa [JOK
65 ]
coJiepKalux JpoOu U MPOLIEHTHI https://m.edsoo.ru/f2a2818c
66 Penienne TeKCTOBBIX 3adad, bubnnoreka [IOK
CoJiep>Kalux ApoOU U TMPOIICHTHI https://m.edso0.ru/f2a29546
Pemrenne TeKCTOBBIX 3a7a4, bu6mmorexa [JOK
67
coJiepKamux JpoOu U TIPOLIEHTHI https://m.edsoo.ru/f2a29a46
68 Pemienne TekcTOBBIX 3a/1a4, bu6mmoreka [JOK

coJiepKamux JpoOu U MPOLICHTHI

https://m.edsoo.ru/f2a29bea
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69 KonTponbhas pabota no teme bubnuorexa [JOK
"Ipoou" https://m.edsoo.ru/f2a29d34

20 OceBas cummetpus. LlenTpanbHas bubnnoreka [JOK
CUMMETpPHUS https://m.edsoo.ru/f2a2509a

71 OceBas cummertpusi. LlenTpanbHas bubnnorexa HOK
CUMMETpPHUSL https://m.edso0.ru/f2a25428

bubmmorexka [IOK
72 [TocTpoeHne cuMMETPUYHBIX QUTYD https://m.e dSO(])_.[ru /f2a052ca

bubnnorexa [JOK
73 Toctpoere cuvmeTpHHBIX GHIyp https://m.edsm])_.[ ru/f2a257fc

74 [IpakTryeckas pabora o Teme bubnuoreka [IOK
"OceBas cummerpus" https://m.edsoo.ru/f2a2598c

75 CuMMeTpust B IPOCTPAHCTBE BH6J_IHOTeKa HOK
https://m.edsoo.ru/f2a25ae0

15 warewmmecn seporent 1 Batimorera LIOK
R —— https://m.edsoo.ru/f2a2b274

77 ByKkBeHHBIE BBIpaKEHUS U YUCIIOBBIE bubnnorexa [JOK
IIOICTAHOBKH https://m.edso0.ru/f2a2b972

78 bykBeHHBIE paBEeHCTBA, HAXOXKICHUE bubnuorexa [IOK
HEU3BECTHOI'O KOMIIOHEHTA https://m.edsoo.ru/f2a2bada

79 BykBeHHbIE paBEeHCTBA, HAXOXKIECHUE bubnmoreka [JOK
HEN3BECTHOTO KOMITOHEHTA https://m.edsoo.ru/f2a2bbe8

bubnnorexa [IOK
80 Dopmysrel https://m.edSO(])_.I ru/f2a2bd14

bubnnorexa [IOK
81 Dopmyet https://m.edsocl).I ru/f2a2be40

82 IIeTIJIpiéxyrom;mxnc, IIpUMEPBI bubnuoreka [IOK
YEeTBIPEX YT OJIBHUKOB https://m.edsoo.ru/f2a2al9e

83 [IpsiMoyToONBHUK, KBaAPAT: CBOWCTBA bubmmorexa [JOK
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CTOPOH, YTJIOB, AMAaroHasnei

[IpssMOyTONBHUK, KBaApPAT: CBOWCTBA

https://m.edsoo.ru/f2a2a2f2

84 CTOPOH, YIJIOB, THArOHAJIEH
85 N3mepenue yrios. Buast bubnnorexa [IOK
TPEYrOJIbHUKOB https://m.edsoo.ru/f2a2a75¢c
86 N3mepenue yrios. Buasl bubnmorexa [JOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/f2a2ab94
87 [lepumeTp MHOTOYTOIbHHUKA BH6J_IHOTeKa HOK
https://m.edsoo.ru/f2a29eb0
88 [lepumeTp MHOTOYTOJIBHUKA
89 [Tnomanp purypsr
90 [Tnomans Gurypst
01 @dopmyIibl IepUMeTpa 1 MO0 IU
MPSIMOYTOJIbHUKA
92 dopmyIibl IEpUMETpa U MII0IATN
IPSMOYTOJIbHUKA
03 [TpubmmxéHHOE N3MepeHue
momaau Guryp
94 IIpakTnueckast padboTa o Teme bubnuorexa IIOK
"Ilnomane kpyra" https://m.edsoo.ru/f2a2ae8c
Kontponbhas pabota no teme
95 "Bripaxenus ¢ 6ykBamu. Ourypsl Ha
MJI0CKOCTH"
bubnuoreka [IOK
% Hensie meia https://m.edSO(I)l. ru/f2a2bfée
bubnnorexa [JOK
o Hensie smcia https://m.edsm])_.[ ru/f2a2c07a
98 Ienbre yncna bubmiorexa LLOK

https://m.edsoo.ru/f2a2cl7e



https://m.edsoo.ru/f2a2a2f2
https://m.edsoo.ru/f2a2a75c
https://m.edsoo.ru/f2a2ab94
https://m.edsoo.ru/f2a29eb0
https://m.edsoo.ru/f2a2ae8c
https://m.edsoo.ru/f2a2bf6c
https://m.edsoo.ru/f2a2c07a
https://m.edsoo.ru/f2a2c17e

99 Moaynb ynciia, reoMeTpudecKas bubnuorexa [JOK
MHTEPIpPETALMS MOIYJIS https://m.edsoo.ru/f2a2c886
100 Mopynb uncna, reoMeTpudecKas bu6mmnorexa [JOK
UHTEPIPETALUS MOTYJIS https://m.edsoo.ru/f2a2ca3e
101 Mopnynb yncia, reOMeTpudecKas bubnuorexa [IOK
MHTEpIIpETaus MOLYJIS https://m.edsoo.ru/f2a2cha6
102 Monyinb yncna, reoMeTpuiecKas
MHTEPIpEeTans MO
103 Monynb yncna, reoMeTpuieckas
WUHTEPIIPETAIS MOIYIIS
104 UYucnoBble IPOMEKYTKH
105 [TonoxxutenpHbIC U OTPULIATEIHHBIC
qrcna
106 [TonoxxurenbHble U OTpULIATEIbHBIC
qucna
107 CpaBHEHHE MOJIOKUTEIBHBIX U bubnuoreka [IOK
OTPHULATENBHBIX YACEN https://m.edsoo.ru/f2a2ce30
CpaBHEHME MOJIOKUTEIBHBIX U bubmmoreka [JOK
108
OTPHUIATEIbHBIX YUCET https://m.edsoo.ru/f2a2cf48
109 CpaBHeHHE MONOKUTENBHBIX U
OTPHUIATENBHBIX YHCET
110 CpaBHEHHE MOJIOKUTEITBHBIX U
OTPHULATENBbHBIX YHCET
111 CpaBHEHHE MMOJI0KUTENBHBIX U
OTPHLIATENIEHBIX YUCET
| e s S 0K
https://m.edsoo.ru/f2a2d830
OTPHUIATENFHBIMH YHCIIAMU
113 Apudmernueckue AeMCTBUS € bubnnorexa HOK


https://m.edsoo.ru/f2a2c886
https://m.edsoo.ru/f2a2ca3e
https://m.edsoo.ru/f2a2cba6
https://m.edsoo.ru/f2a2ce30
https://m.edsoo.ru/f2a2cf48
https://m.edsoo.ru/f2a2d830

IIOJIOKUTCIIBHBIMH U
OTpULATCIIbHBIMU YU CIaMU

Apudmernueckue AeHCTBUS C

https://m.edsoo.ru/f2a2d984

114 MOJIOKUTENbHBIMA U Br6miorexa IJOK
https://m.edsoo.ru/f2a2dab0
OTPUIIATEITLHBIMHU YHCIIAMA
ApudMernueckie IeCTBUS C
115 H(I))J'qu))KI/ITeJIbHHMI/III[/I Bubmrorexa HOK
https://m.edsoo.ru/f2a2ddee
OTPHUIATENFHBIMU YUCIIAMU
Apudmernueckue nelCcTBU C
116 H(?J'qu))KI/ITeJ'II)HBIMI/IIII/I Bubmiorexa HOK
https://m.edsoo.ru/f2a2defc
OTPUIIATETLHBIMHU YHCIIAMH
ApudMernueckie IelCTBUS C
117 H(I)JJIO(i))KI/ITeJIBHBIMI/III[/I Bubmzorexa HOK
https://m.edsoo.ru/f2a2e384
OTpULIATEILHBIMU YU CIIAMU
Apudmernueckue neicTBUA C
118 H(I)DJIOCI))KI/ITeJILHLIMI/III[/I Bubmiorexa [JOK
https://m.edsoo.ru/f2a2e5f0
OTPHUIATENFHBIMH YUCIIAMU
Apudmernueckue NeCTBUA C
119 H(I))JIOq))KI/ITeJIbHLIMI/III[/I Bubmzorexa HOK
https://m.edsoo.ru/f2a2e762
OTpULIATETLHBIMHU YU CIIAMU
ApudmeTnueckue neiCTBUA C
120 H(E)Jlo(l))KHTeJIbHLIMHII[/I Bubmrorexa HOK
https://m.edsoo.ru/f2a2eb90
OTPHUIATENFHBIMU YHCIIAMU
Apudmernueckue NeCTBU C
121 H(I))JIO%)KI/ITCJIBHBIMI/IJ:/I Bubmiorexa IJOK
https://m.edsoo.ru/f2a2ecf8
OTPULIATEITLHBIMHU YHCIIAMH
ApudMernueckie IelCTBUS C
122 H(I))HO(l))KHTeHBHBIMHi[J Bubmrorexa HOK
https://m.edsoo.ru/f2a2eel0
OTPULIATETLHBIMU YU CIIAMU
123 ApudmeTrueckue I1eHUCTBUS C bubnnorexa [JOK


https://m.edsoo.ru/f2a2d984
https://m.edsoo.ru/f2a2dab0
https://m.edsoo.ru/f2a2ddee
https://m.edsoo.ru/f2a2defc
https://m.edsoo.ru/f2a2e384
https://m.edsoo.ru/f2a2e5f0
https://m.edsoo.ru/f2a2e762
https://m.edsoo.ru/f2a2eb90
https://m.edsoo.ru/f2a2ecf8
https://m.edsoo.ru/f2a2ee10

IIOJIOKUTCIIBHBIMH U
OTpULATCIIbHBIMU YU CIaMU

Apudmernueckue AeHCTBUS C

https://m.edsoo.ru/f2a2f248

124 MOJIOYKUTEILHBIMHU 1
OTPUIIATEITLHBIMHU YHCIIAMA
Apudmerndeckue 1eHCTBUA C
125 MOJIOYKUTEIBLHBIMU U
OTPHUIATENFHBIMU YHCIIAMU
Apudmernueckue AecTBUS C
126 [IOJIOKUTENHHBIMHI U
OTPHUIATEILHBIMH YUCIIAMHU
Apudmerndeckue 1eHCTBUA C
127 MOJIOKUTENBHBIMHA U
OTPHUIATEITLHBIMH YUCIIAMHU
ApudmeTrueckue IeHCTBUS C
128 MOJIOKUTENEHBIMH 1
OTPHUIATENFHBIMH YUCIIAMU
Apudmernueckue AeCTBUS C
129 MOJIOKUTENBEHBIMHA 1
OTPHUIATEILHBIMH YUCIIAMU
ApudmeTnueckue I1eHUCTBUS C
130 MMOJIOYKUTEIBLHBIMU U
OTPHUIATENFHBIMU YHCIIAMU
131 Pemtenue TekCcTOBBIX 3a1a4 Bubmrorexa HOK
https://m.edsoo.ru/f2a3035a
132 Pemrenne TeKCTOBBIX 3a4a4 bubmmorexa LIOK
https://m.edsoo.ru/f2a304c2
133 Pemrenue TekCTOBBIX 3a1a4 Bubmrorexa HOK
https://m.edso00.ru/f2a305e4
134 Pemrenne TeKCTOBBIX 3a7a4 bubnnoreka [HOK


https://m.edsoo.ru/f2a2f248
https://m.edsoo.ru/f2a3035a
https://m.edsoo.ru/f2a304c2
https://m.edsoo.ru/f2a305e4

KonTponbhas pabota no temam
"BykBeHHbBIE BBIPAXKEHMSL.

https://m.edsoo.ru/f2a30706

135
[TonoxuTenbHble U OTPULIATEIILHBIC
guciaa"
136 [IpsiMoyronbHas cuctema KOOpJIAUHAT bubmmorexa [JOK
Ha IJI0CKOCTH https://m.edsoo.ru/f2a30ca6
137 KoopanHatsl TOUKM HA INTIOCKOCTH, bubnuorexa [IOK
abcicca 1 opAanuHaTa https://m.edsoo.ru/f2a311d8
bu6nmoreka [JOK
1
38 Cronbuatble ¥ KPYroBbI€ JHArpaMMbl https://m.edsoo.ru/f2a3178¢
[IpakTuyeckas pabora o reme bubnnorexa [IOK
139 " " :
[Toctpoenune nuarpamMmm https://m.edsoo.ru/f2a318ae
Pemennie TekcTOBBIX 3a7a4,
140 COJIep>KalluX JaHHbIE,
MpeJ/ICTaBJIeHHbIE B TAOIUIAX U HA
auarpammax
Pemenne TekCTOBBIX 3aj1ad,
141 COJIep>KallMX JaHHBbIE,
Mpe/icTaBJIeHHbIE B TAOIUIAX U HA
JTuarpaMMax
[IpsimoyronbHbBIN NapasuieNenue],
142 K p6 1} }II/IF3Ma nu aMi a, KOHYC ! bubmorera [JOK
Yo, P > TMpaMuia, e https://m.edsoo.ru/f2a319c6
WIMHID, THap U cdepa
IIpssMoyToNBHBIN TapalICICITHIICT,
143 K p6 1| }II/IFSMa 117} aMi a, KOHYC ! bubmiorexa HOK
Yo, P > TpaMuia, e https://m.edsoo.ru/f2a31afc
UWIMHID, IIap U cdepa
144 N300pakeHre mpoCTpaHCTBEHHBIX bubnuoreka [IOK
buryp https://m.edsoo.ru/f2a3206a
145 N3o0pakeHre mpoCcTpaHCTBEHHBIX


https://m.edsoo.ru/f2a30706
https://m.edsoo.ru/f2a30ca6
https://m.edsoo.ru/f2a311d8
https://m.edsoo.ru/f2a3178c
https://m.edsoo.ru/f2a318ae
https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a31afc
https://m.edsoo.ru/f2a3206a

duryp
[Ipumeps! pa3BEPTOK

146 MHOTOTPAaHHUKOB, [IUJIUHIpPA U
KOHyca
[IpakTuueckas padoTa o TemMe
147 "(IljowaHHe Mo;;neﬁ bubmmorexa [JOK
https://m.edsoo.ru/f2a3252e
MIPOCTPAHCTBEHHBIX (hUryp"
148 [lonsarue 00bEMa; eTMHUIIBI Bbu6morexa [JOK
U3MepeHus o0bEmMa https://m.edsoo.ru/f2a321c8
OO0BEM NPSIMOYTOIBLHOTO
149 napannleean};a Ky0a, popMyIbI bubmorexa HOK
. ’ ’ https://m.edsoo.ru/f2a3234e
00BéMa
O06BEM TIPSIMOYTOJIEHOTO
150 napajuienenumnesaa, kyoa, Gopmyib
00BéMa
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H
151 METOJIOB KypCOB 5 U 6 KJIacCOB, bubnmnorexa [JOK
000011IeHNE U CHCTEMATU3ALIIS https://m.edsoo.ru/f2a328f8
3HaHU
[ToBTOpEHNE OCHOBHBIX MOHATUN U
152 METOJIOB KypCOB 5 U 6 KJIacCOB, Bbu6mmorexa [JOK
000011IeHNE U CUCTEMATU3 AN https://m.edsoo.ru/f2a32a9c
3HaHUI
[ToBTOpEHNE OCHOBHBIX IMOHATHI H
153 METOJ0B KypcOB 5 1 6 KJIaccoB, bubnmorexa [JOK
000011IeHNE U CUCTEMATU3ALIIS https://m.edsoo.ru/f2a32bd2
3HaHUH
[ToBTOpEHNE OCHOBHBIX IMOHSATHI U BuGmorexa LIOK
154 METOJIOB KypCOB 5 U 6 KJIacCOB,

00001IIeHNE U CUCTEMATA3ALIMS

https://m.edsoo.ru/f2a3312c



https://m.edsoo.ru/f2a3252e
https://m.edsoo.ru/f2a321c8
https://m.edsoo.ru/f2a3234e
https://m.edsoo.ru/f2a328f8
https://m.edsoo.ru/f2a32a9c
https://m.edsoo.ru/f2a32bd2
https://m.edsoo.ru/f2a3312c

3HAHUH

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJ0B KypcoB 5 U 6 KJIacCoB,

bu6mmnorexa [JOK

155 0000IIIeHNEe B CHCTEMAaTH3aIIHs https://m.edso0.ru/f2a33352
3HAHWI
[ToBTOpEHNE OCHOBHBIX MOHSATHI U

156 METOJ0B KypcOB 5 1 6 KJIaccoB, bu6mmoreka [JOK
0000IIIeHHE W CUCTEMAaTH3aIIH https://m.edso0.ru/f2a33596
3HAHUU
[ToBTOpEHNE OCHOBHBIX IMOHATHI H

157 METOJIOB KypCOB 5 M 6 KJIacCOB, bubmmorexa [JOK
000011IeHNE U CUCTEMATU3ALIHS https://m.edso0.ru/f2a33780
3HAHUI
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H

158 METO/IOB KypCOB 5 U 6 KJIacCOB, bubnmnorexa [JOK
000011IeHNE U CHCTEMATU3ALIIS https://m.edsoo0.ru/f2a338b6
3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSATHI U

159 METOJIOB KypCOB 5 U 6 KJIacCOB, bu6mmoreka [JOK
000011IeHNE U CUCTEMATU3 AN https://m.edsoo.ru/f2a339ce
3HAHUU
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H
METOJ0B KypCcoOB 5 1 6 KJ1acCcoB,

160 O606§1€HI/IZPI/I cUcTEMAaTH3AINA Bubmiorexa IJOK

. - https://m.edso0.ru/f2a33ad?2

3HaHui# / Beepoccniickas
MpoBepoyHas paboTa
Nrorosast koHTpoOJBbHAs padoTa / bubnnoreka [JOK

161 N
Bcepoccutiickas nmpoBepounas pabota https://m.edsoo.ru/f2a33bd6

162 IToBTOpPEHME OCHOBHBIX MOHATHN U bubnnorexa HOK

METOJI0B KypcOB 5 U 6 KJIaccoB,

https://m.edsoo.ru/f2a33f46



https://m.edsoo.ru/f2a33352
https://m.edsoo.ru/f2a33596
https://m.edsoo.ru/f2a33780
https://m.edsoo.ru/f2a338b6
https://m.edsoo.ru/f2a339ce
https://m.edsoo.ru/f2a33ad2
https://m.edsoo.ru/f2a33bd6
https://m.edsoo.ru/f2a33f46

163

00001IIeHNE U CUCTEMATU3ALINS
3HaHUH

[ToBTOpEHNE OCHOBHBIX IMOHATHI H
METOJIOB KypCOB 5 U 6 KJIaCCOB,
000011IeHNE U CUCTEMATU3ALIIS
3HAHWI

bubmuoreka [JOK
https://m.edsoo.ru/f2a340b8

164

IToBTOpEHNE OCHOBHBIX IMOHATHI H
METOIOB KYPCOB 5 1 6 KJIacCOB,
0000I11IeHNE U CHCTEMATH3AIIHS
3HAHUU

bu6mmoreka [JOK
https://m.edsoo.ru/f2a3420c

165

166

167

168

169

[ToBTOpEHNE OCHOBHBIX IMOHATHI H
METOJIOB KypCOB 5 U 6 KJIaCcCOB,
000011IeHNE U CUCTEMATU3ALINS
3HAHUU

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJ0B KypcoB 5 U 6 KJIacCoB,
000011IeHNE U CUCTEMATU3ALIIS
3HAHWI

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB KYpCOB 5 U 6 KIJIacCoB,
0000IIIeHNE W CUCTEMAaTH3aIIH
3HAHUU

[ToBTOpEHNE OCHOBHBIX IMOHATHI H
METOJIOB KypCOB 5 U 6 KJIaCCOB,
000011IeHNE U CUCTEMATU3ALIHS
3HAHUU

[ToBTOpEHNE OCHOBHBIX MOHATUI U
METOJIOB KypCOB 5 U 6 KJIaccos,
000011IeHNE U CUCTEMATHU3AIMS
3HAHWI

Bbu6mmorexa [JOK
https://m.edsoo.ru/f2a3432e

bubmuoreka [JOK
https://m.edsoo.ru/f2a34478

bu6mmorexa [JOK
https://m.edsoo.ru/f2a3482e

bu6mmnorexa [JOK
https://m.edsoo.ru/f2a34950



https://m.edsoo.ru/f2a340b8
https://m.edsoo.ru/f2a3420c
https://m.edsoo.ru/f2a3432e
https://m.edsoo.ru/f2a34478
https://m.edsoo.ru/f2a3482e
https://m.edsoo.ru/f2a34950

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB KYpCOB 5 U 6 KIJIacCoB,
0000IIIeHNE  CUCTEMAaTH3aLIH
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

170

bubnnoreka IIOK
https://m.edsoo.ru/f2a34d2e



https://m.edsoo.ru/f2a34d2e

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

5 KIIACC
Kon .
IIpoBepsiemble npeMeTHBIEC Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
NpoBepPsSIeMOro o
o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yJbTarta
1 UYrcna v BBIYUCIICHUS
11 [lonnmath W NPaBUIBHO YNOTPEOISITH TEPMHUHBI, CBSI3aHHBIE C
' HATypaJIbHBIMU YHCIaMH, OOBIKHOBEHHBIMU U IECATUIHBIMU APOOSIMHU
12 CpaBHUBaTh U YNOPSAJOYMBATH HATypajbHbIE YHUCIA, CPAaBHUBATH B
' MPOCTEHIINX cIydasix OOBIKHOBEHHBIE IPOOH, IECATUUHBIE IPOOH
COOTHOCHTh TOYKY Ha KOODAWHATHOW (YHUCIIOBOM) TPSIMOM C
1.3 COOTBETCTBYIOIIUM €W YHCIOM M M300pakaTb HATypaJbHBIE YHCIA
TOYKaMU Ha KOOPJAMHATHON (YHCIIOBOM) TPSIMOIA
14 BrimonasaTe apudmernyeckue IeHCTBUS C HATYpPAIbHBIMH YHCIIAMU, C
' OOBIKHOBEHHBIMU IPOOSMHU B IPOCTEHUIINX CITydasx
1.5 BrInomHATE MPOBEPKY, IPUKUIKY PEe3yIbTaTa BHIYUCICHUN
1.6 OxpyryTh HaTypaibHbIE YHCIA
2 Pemenne TekcTOBBIX 3a7a4
21 Pematp TekcToOBbIE 3324l apUPMETHUYECKHM CIIOCOOOM U C TOMOUIBIO
' OpPTraHU30BAHHOTO0 KOHEYHOTO Mepedopa BceX BO3MOXKHBIX BAPHAHTOB
Pemars 3amaum, coxaep)kalue  3aBUCUMOCTH,  CBSI3BIBAIOLIUE
2.2 BEJIMYUHBI: CKOPOCTh, BpEMS, pPACCTOSHHUE, II€Ha, KOJIUYECTBO,
CTOUMOCTD
23 Hcnonb30BaTh KpaTKue 3alMCH, CXEMBbI, TaOIHIIbI, 0003HAYCHHS MPU
' pelIeHnu 3a1au
ITonb30BaTbcs OCHOBHBIMU EIUHHUIIAMHM HM3MEPEHHUS: ILIEHbI, MAacchl,
2.4 paccTosiHus, BpEMEHH, CKOPOCTH, BRIPAXKATh OJIHU €IMHULIBI BEIIMIMHBI
yepes apyrue
”E W3Bnekars, aHAJIN3UPOBATbD, OLIEHHBATh nH(pOopMaLHIO,

MMpEACTAaBJICHHYIO B Ta6n1/1ue, Ha CTOJI0YaTON AuarpaMmme,



3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

3.11

6 KJIACC

HHTCPIIPECTUPOBATL MNPCACTABICHHBIC JAaHHBIC, MCIIOJbB30BATH HAHHLIC

IIPY PEIICHUN 3a1a4

Harnsaanas reomerpus

Ilosnp30BaTbCc  TEOMETPUYECKUMHM  TMOHATHSAMHU: TOYKa, IpsAMad,
OTpE30K, JIy4, YTOJl, MHOTOYT'OJIbHUK, OKPYKHOCTb, KPYI'

[IpuBoauTE TpUMEPHI OOBEKTOB OKPY)KAIOLIETO MHpa, HMMEIOLINX

(hopMy U3yUEHHBIX T€OMETPUUECKUX (QUTYD

Hcnons30BaTh TEPMHUHOJIOTHIO, CBS3aHHYIO C yIJaMU: BepLIMHA
CTOPOHA; C MHOTOYTOJIbHUKAMMU: YIOJ, BEpIIMHA, CTOPOHA, JUAarOHAlIb;
C OKPY>XHOCTBIO: pafuycC, JUaMETP, LIEHTP

N300paxaTh M3ydyeHHblEe TeoMeTpuieckiue (GUrypsl Ha HEJIMHOBAHHOMN

U KJIeT4aTou 6yMare C IIOMOLIBIO NHUPKYIIA U JIMHEUKHU

HaxomuTe [IMHBI OTPE3KOB HENOCPEACTBEHHBIM W3MEPEHHEM C
[IOMOILBIO JIMHEHKHU, CTPOUTh OTPE3KHM 3aJaHHOM JJIMHBI; CTPOUTH

OKPY’KHOCTB 3aJIaHHOT'O paJnuyca

Hcnonp30BaTh CBOMCTBA CTOPOH U YIJIOB MPAMOYIOJIbHUKA, KBaJApaTa

AJIg UX MTOCTPOCHU A, BBIYUCIICHUA TIJIOIIAaAN U IICPUMCTpPaA

Bbruucnare nepuMeTp M mionia s KBajapara, npsiMoyrojibHUKa, Guryp,
COCTaBJIECHHBIX U3 TNPAMOYrOJbHUKOB, B TOM uucie ¢uryp,
n300paxEHHBIX HA KJIeT4aToi Oymare

ITonp30BaTbCcs OCHOBHBIMM METPUYECKUMHU E€IUHHUIIAMHM H3MEpPEHUS
JUIMHBI, IJIOLIAIU; BBIPA’KaTh OJIHU €IMHHIIBI BEJIMUYMHBI Yepe3 Ipyrue
Pacnio3HaBaTe napannenenune], Ky0, MCIOJIb30BaTh TEPMHHOJIOTHUIO:
BEpIIMHA, pedpo, TpaHb, W3MEPEHHs; HAXOIUThb H3MEPEHUs
napajuienenunena, Kkyoa

Bbruncnare  00béM  KyOa, mapajulenenunena IO 3aJaHHBIM

HU3MCPCHUAM, ITOJIB30BATLCA CAMHUTTAMU U3MCPCHUA 00BéMa

Pemarts HecaoXXHBIE 3aJauM Ha N3MCPCHUC T'COMCTPUICCKUX BCINYNH

B NIPAKTUYCCKHUX CUTyallUuAX

Koxa

NpoBepsieMoro

HpOBepﬂeMbIe NMpeaAMETHLIC PE3yJIbTAaThl 0CBOCHUA OCHOBHOI1
06p330BaTeﬂbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06p330B3HI/Iﬂ



pe3yabrarta

1 Yucna v BBIYUCIICHUS
3HaTh U TMOHUMATh TEPMHUHBI, CBSA3aHHBIE C PA3IUYHBIMU BUIAMHU
1.1 YHUCEN U CIOCO0aMHU HX 3aIMCH, TIEPEXOJAUTh (€CIH 3TO BO3MOXKHO) OT
OJIHOM (pOpMBI 3aucy Yncia K Ipyrou
19 CpaBHMBaTh W YHOPSAOYMBATH LEJNbIE YHCIA, OOBIKHOBEHHBIE U
' JeCATUYHBIC Apo0OH, CPAaBHUBAThH YHCIIA OJTHOTO U PA3HBIX 3HAKOB
BeimonHATe,  coueTas  yCTHBIE WM TIHCBMEHHBIE  MPHEMBI,
13 apuMeTHYECKHe NEHUCTBHS C HATYPAIbHBIMH M IEJIBIMH YHCIIAMH,
' OOBIKHOBEHHBIMH U JECSITUYHBIMH APOOSMH, MOJOKHUTEIbHBIMH U
OTpHULATEILHBIMU YU CIIAMU
BbIuncnaTe 3Ha4eHUs YMCIOBBIX BBIPAKEHUH, BBITOJIHATh MPUKUAKY U
14 OLIGHKY pe3yJbTaTa BBIYUCICHUN, BBINOJHIATH MPEoOpa3oBaHU
' YHUCJIOBBIX BBIPQXKEHHH Ha OCHOBE CBOMCTB apU(PMETHUECKUX
NENCTBUN
L5 OkpyrnsaTh UeNble 4YHCIa M JeCATUYHbIE ApoOM, HAXOAUTh
' PUOJIMIKEHUS YUCell
CooTHOCHUTH TOUKY Ha KOOPAMHATHOMN NPSIMOM C COOTBETCTBYIOLIUM €Il
1.6 YHCIOM M H300pa)kaTh 4YMCiIa TOYKAMH HAa KOOPJAWHATHOW MPSIMOH,
HAXOJUTh MOAYJb YUCIIA
17 CoOTHOCHTh TOYKY B MPSAMOYTOJIBHOW CHCTEME KOOPIMHAT C
' KOOpJMHATAMU 3TOW TOYKU
18 Oxpyrnsarth Ledble 4Yuciaa U JeCSITHYHBIE JpoOH, HAXOOUTh
' IPUOIIHKEHHS TUCET
2 UYucnoBbie U OyKBEHHBIE BHIPAKEHUS
[ToHumaTh M ynoTpeOasATh TEPMHUHBI, CBSI3aHHbBIC C 3aMUCBhIO CTEINEHU
2.1 quciaa, HAXOAUTh KBaJpaT M KyO 4YHCHa, BBIYUCIATH 3HAYECHUS
YHCIIOBBIX BBIPKEHUH, COJICPIKAIINX CTETIEHU
25 [Tonmp30BaThcsl MPU3HAKAMU JIEIUMOCTH, PACKJIAJIbIBaTh HATypallbHBIC
' YHCia Ha MPOCThIE MHOKHUTEIN
2.3 [Tonmp30BaThCst MacmITabOM, COCTABIISATH MPOTIOPITUH U OTHOIIICHHUS
Ucnons3zoBath OykBBI 1711 00O3HAYEHMs] YHCEN TPH  3amHCH
2.4 MaTeMaTHYECKUX BBIPAKECHUH, COCTABISITh OYKBEHHBIC BBIPDAKEHUS U
(bopMyIIbl, HAXOAUTH 3HAUEHUSI OYKBEHHBIX BBIPAKECHUH
2.5 Haxonnuts HEM3BECTHBIN KOMIIOHEHT PABEHCTBA
3 Permrenne TeKCTOBBIX 3a1a4
3.1 Pemate  MHOTOIIAroBple TEKCTOBBIE 3a7aud  apUPMETUUYECKHM



3.2

3.3

3.4

3.5

3.6

4.1

4.2

4.3

4.4

4.5

4.6

4.7

CII0CO00OM

Pemrats 3aaa4u, CBA3AaHHBIC C OTHOIICHHUEM, IMPONMOPLHUOHAJIBHOCTBIO
BCJIMYHH, IMPOLCHTaAMH, PCIIaTb TPU OCHOBHLIC 3ada4YM Ha IIp06I/I n

IMPOLCHTELI

Pemare 3amaum, coxep)Kalmue — 3aBUCUMOCTH,  CBSI3BIBAIOLIUE
BEJIMYUHBI: CKOPOCTb, BpEeMs, pacCTOSHUE, LIEHY, KOJIUYECTBO,
CTOUMOCTb, IIPOU3BOJUTENBHOCTb, BpeMsl, 00BEM pabOThl, HUCHOIb3Ys
apudmernyeckue JAEUCTBUSA, OLEHKY, MPHUKUAKY; I0JIb30BATHCS

€IVMHULAMU U3MEPEHHS COOTBETCTBYIOLIUX BEIUYUH
CoctaBisTh OYKBEHHBIEC BRIPRKEHUS 110 YCIOBHIO 33/1a4H

N3Bnekars nHbOpMAaIuio, MpeCTaBIeHHYIO B Ta0IMIIaX, HA JIMHEHHOM,
cronOéyatod  WJIM  KPYroBOM  JIuarpamMmax, HHTEpIpPETHPOBATh

peACTaBJIICHHBIC JAHHBIC, UCIIOJIb30BAThL JAHHBIC IIPH PCIICHUH 3a/1a4

[IpencraBnsate uHGOpPMAIMIO C TOMOIIBI0 TAOMUI, JTUHEHHOW U

cToJI04aTON AUarpaMm
Harnsanas reomerpus

[TpuBoaUTE TpUMEPHI OOBEKTOB OKPY)KAIOLIETO MHpa, HMEIOLINX
(dbopMy H3YYEHHBIX T'€OMETPHUECKUX IUIOCKMX U IMPOCTPAHCTBEHHBIX

¢buryp, mpuMepsl paBHbIX U CHMMETPUYHBIX (pUryp

N300paxaTh ¢ TMOMOIIBIO IUPKYJSA, JUHEMKH, TpaHCIOPTUpa Ha
HEIMHOBAaHHOM M  KJIeT4aTod Oymare U3yYeHHbIE  IUIOCKUE

reoMeTpuueckue GUrypsl ¥ KOHQUTYpAITUH, CAMMETPHYHBIE (PUTYPHI

[lonb30BaTbcs TEOMETPUUYECKMMH MOHSTHUSAMU: PaBEHCTBO (uryp,
CUMMETpHS;  HMCHOJI30BaTh  TEPMHUHOJOTHIO,  CBA3AHHYKD  C

CHMMGTpHCfIZ 0Cb CUMMCTpPHH, HCHTP CUMMETPHUU

HaxonuTe BenTWYMHBI YIJIOB U3MEPEHUEM C MOMOILBIO TPAHCIOPTHUPA,
CTPOUTH YIJbl 3aJaHHON BEJIMYUHBI, MOJIB30BATHCA NPHU PEIICHUN
3a7a4 IrpaJyCHOM MEpOW YIJIOB, paclo3HaBaTh HA YEPTEkKaX OCTPHIH,
MPSAMOM, pa3BEPHYTHIN U TYNOM YIiIbl

Boluncnsate  QMHY — JIOMaHO#,  HepUMETp  MHOTOYTrOJbHUKA,
MOJIb30BAaThCA €IWHUIAMU U3MEPEHUS JUIMHBI, BBIpAXaTb OJTHU
€IMHULBI U3MEPEHMS JJINHBI Yepe3 Apyrue

Haxonutb, uCnosb3ys 4epTEKHbIE MHCTPYMEHTBI, PACCTOSHUSA: MEXKIY
JABYMsSI TOYKaMH, OT TOYKM O IPSAMOH, JJIMHY IIyTHM Ha KBaJApaTHON
CeTKe

Broruncisats mIomanb (1)I/II‘yp, COCTAaBJICHHBIX U3 MNPAMOYTOJIBHUKOB,

UCMOJIb30BaTh pa30MEHHE Ha MPSMOYTOJIbHUKU, Ha paBHbIE (UTYPHI,



JOCTpauBaHWE JO MNPSMOYIOJbHUKA, I10JIb30BaTbCSI OCHOBHBIMHU

eIMHUIIAMUA U3MEPEHUs IUIOLaaW, BBIPAXKaTb OJHU  EIUHHIIBI

M3MEpPEHus IIOLAAN Yepe3 Ipyrue

Pacnio3HaBaTh Ha MOAENSAX M H300paKEHUSIX MHPaMUIY, KOHYC,
4.8 WINHAP, HCIOJIB30BaTh TEPMMHOJIOTHIO: BepIIMHA, peOpo, IpaHb,

OCHOBaHHE, pa3BEPTKA

4.9 N3o0paxkaTs Ha KJIeT4aTON OymMare mpsMOYTOJIbHBIN MTapajuIeIeuIe]]

410 Boruncnsate  00BEM  IPSIMOYrONBHOTO — Tapajuiefienunena, Kyoda,
. IMOJIB30BATHCA OCHOBHBIMH CIMHHUIIAMU U3MCPCHUSA 00BEMa

411 Pematrr HecmoXHBIE 3aga4u  Ha HaxXO0XACHHUC TCOMETPUUCCKHX

BCJIMYHH B IMTPAKTUYCCKHUX CUTYyaAllUAX



HPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

5 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 Harypasnbnble uncia u HyJb
11 Hatypanbsaoe uncno. Psn Hatypanbhbix uncen. Yucno 0. M300pakeHne HaTypalbHbBIX YACEN TOYKAMHU Ha KOOPAUHATHOMN
' (4ncioBoO¥) MpsAMOi
1.2 [To3unmonHas cucrema cuuciaeHus. PuMckas nymepanus. Jlecaruunas cucreMa CuuciaeHus
1.3 CpaBHEHME HATYpaJbHBIX YHCEJ, CPABHEHNE HATYPAIBHBIX Uncen ¢ HyJIEM. OKpyTiieHne HaTypajbHbIX YHCEN
Crnoxxenue, BbIUMTaHUE, YMHOKEHUE U JIEJICHHE HAaTypajbHbIX yucesl. CBOWCTBO HYJIS NPU CIOKEHUM, CBOWCTBA HYJS U
1.4 ENWHUIIBI TIpU YMHOXKEHUHU. llepeMecTUTENIbHOE U COYETATeNbHOE CBOWMCTBA (3aKOHBI) CIOXKEHHS W YMHOXKCHHS,
pacrpeieIuTeNTbHOE CBOMCTBO (3aKOH) YMHOXKEHHUS
1.5 Hcnonp3oBanue OykB a71s1 0003HAYEHUS] HEN3BECTHOT'O KOMITOHEHTA U 3aIIMCH CBOMCTB apu(hMETHIECKUX NeHCTBUI
16 JlenuTenu v KpaTHbIE YUCa, pa3yioxkeHne Ha MHOKuUTENU. [IpocTeie 1 coctaBHbie unchna. [Ipu3Haku nenumocT Ha 2, 5,
' 10, 3, 9. [lenenue ¢ ocTaTKOM
1.7 CreneHb ¢ HATYpaJIbHBIM [TOKA3aTENEM. 3alUCh YUCIa B BUJE CYMMbI Pa3psIHbIX CIaraeéMbIX
UucnoBoe BbIpakeHHe. BpluncieHue 3HAYEHWM YUCIOBBIX BBIPAXKEHHM, TMOPSAOK BBINOJHEHUS JEHCTBUM.
1.8 Hcnonb30BaHue MpH BBIYUCICHUSAX TIEPEMECTUTEIILHOTO U COYETATEILHOTO CBOUCTB (3aKOHOB) CIIOKEHUS U YMHOXKEHUS,
pacrpenenuTeaIbHOTO CBOMCTBA YMHOXKEHUS
2 Hpobu
2.1 [Ipencrasienue o qpobu Kak criocoOe 3amucu 4acTh BenuuruHbl. OOBIKHOBEHHBIE Apo0u. [IpaBuibHbIC U HETIPAaBUIIbHBIC




npobu. CmenianHas 1po0b, MPECTaBICHNE CMEIIAHHON ApOoOH B BUJIE HEMPABUIBHOW IPOOH U BBIICTICHHUE IICJION YacTH

YHUCIIa U3 HEMpaBUWIbHOM JIpoou. M300paskeHue npoOel TouKaMy Ha YHCIIOBON TIPSIMOit

2.2 OcHoBHOe cBOICTBO Apodu. Cokpamenue apodeit. [IpuBenenue apodbu k HoBomy 3HameHaTeno. CpaBHEHHE Ipolei

. CrnoxxeHue W BbIYUTaHHE ApoOel. YMHOKEHHME M JelieHue JpoOeil, B3auMHO-oOpaTHble apoou. Haxoxknenue yactu
. LIEJIOT0 U LIEJIOr0 110 €ro YacTu

24 Hecstuunas 3anuch apoOer. IlpeacraBnenue necaTHuHON OpoOM B BHIE OOBIKHOBEHHOH. M300pakeHHe NecATHYHBIX
' Ipo0Oeit ToukaMu Ha YUCIIOBOM mpsimoit. CpaBHEHHE NECATUYHBIX Apo0eit

2.5 Apudmernueckue NeiCTBUS C NECATHYHBIMEU Ipo0siMu. OKpyTIeHHE IECATHYHBIX TpoOei
3 Perienue TekcTOBBIX 33124

3.1 Pemrenre TekcTOBBIX 33724 apU(PMETHIECKUM CITIOCOOOM

3.9 Pemenue normueckux 3anad. Pemenne 3amad nepebopoM BCeX BO3MOXKHBIX BapuUaHTOB. VIcmonb30BaHHME NpU PELICHUU
' 3a/1a4 TaOJIUIl U CXeM

Pemenue 3anmay, coaepKalluX 3aBUCHUMOCTH, CBS3bIBAIOLIME BEJIMYHHBI: CKOPOCTb, BpEMS, pacCTOSHUE, IIEHY,
3.3 KOJINYECTBO, CTOUMOCTh. EMHUIIBI H3MEpeHus: Macchl, 00bEMa, IIEHbI, PACCTOSHUS, BPEMEHHU, CKOPOCTU. CBsI3b MEXKIY
€MHULIAMU U3MEPEHHS KaXK10M BETUYHHBI

3.4 Pemrenre oCHOBHBIX 3a/1a4 Ha 1pooOH

3.5 [IpencrasieHue JaHHBIX B BUJIE TAOJINII, CTOJIOYATHIX AHATPAMM
4 Harnsaanas reomerpus

i1 Harnsanaeie npenctaBieHust o Gurypax Ha IDIOCKOCTH: TOYKA, MpsMasi, OTPE3OK, Jyd, YToJl, JJOMaHasi, MHOTOYTOJIbHHK,
' OKPY>KHOCTb, KpyrT. YT0i1. IIpsMOMH, OCTpBIH, TYyIION U Pa3BEPHYTHIN YIJIbI

42 JnuHa OTpe3ka, MEeTpUYeCKHe eAMHHUIBI JUIMHBL J[IMHAa JOMaHOW, NHepuMeTp MHOIrOyrojbHHKa. I3mepenue u
. IIOCTPOEHHUE YIJIOB C MOMOIIbIO TPAHCIIOPTHPA

4.3 Harnsaneie npexacraBienus o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJBHHK, NPSIMOYTOJBHUK, KBaJpaT, TPEYTOJbHUK; O



paBeHcTBe Quryp

N3obpaxkenue Guryp, B TOM 4ncie Ha kierdatoid 6ymare. [locrpoenne koHdurypauuii u3 yacteit npsMoit, OKpy>KHOCTH

44 Ha HEeJIMHOBAHHOM M KjeTdaToi Oymare. Mcronb3oBannue CBONCTB CTOPOH U YTIIJIOB MPSIMOYTOJIbHUKA, KBaIpaTa
A [Inomaap OPSMOYroJbHUKA W MHOTOYTOJIBHUKOB, COCTaBJICHHBIX M3 MPSMOYTOJbHUKOB, B TOM uwucie Guryp,
. M300paxEHHBIX HA KIIETYAaTON Oymare. ENWHUIBI H3MEpEHUS TUIOIIA U
Harnsgaeie nmpeacTtaBieHus 0 MPOCTPAHCTBEHHBIX (PUTypax: MPsIMOYTOJNBHBIN MapajjieNenunea, Ky0, MHOTOTpaHHHUKH.
4.6 N300paxenne mnpocTeWIIMX MHOTOrpaHHUKOB. Pa3zéptku kyba u mapamienenunena. Co3gaHue Mojeneit
MHOTOTPaHHHUKOB (13 Oymaru, MpOBOJIOKH, MIACTUINHA U IPYTHX MaTepUaIoB)
4.7 O0BEM TIPSIMOYTOJILHOTO TIapayienenuneaa, kyoa. Eauauier nusmeperus oobéma
6 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 HarypanbHble uncia
Apudmerndeckre ACHCTBUS C MHOTO3HAYHBIMHM HAaTypaJIbHBIMU YHCIaMH. YHCIIOBBIE BBIPAXKEHUS, TOPSIOK JACHCTBHIA,
11 UCIOJIb30BaHue cKOOOK. M cronb30BaHne Mpy BBIYUCICHUAX NIEPEMECTUTEIHLHOTO U COYETATENbHOIO CBOMCTB CIOKEHUS
Y YMHOXXEHHUS, PACTIPEACTUTEIbHOTO CBOMCTBA YMHOXKEHUS
1.2 OxpyriieHrne HaTypaJIbHbIX YHCEN
13 Jlenutenu W KpaTHbIE 4Hcia, HauOONbIIMKA OOIMKA AETUTENh W HaUMEHblIee oliiee KpaTHoe. J[emMMOCTh CYMMBI H
' MIPOU3BEICHUS
14 Jlenenue ¢ octaTkoM
2 Hpobu
2.1 OObIKHOBEHHAs IPOOb, OCHOBHOE CBOMCTBO ApOOH, COKpaiieHue apodeii. CpaBHEHHE U YIIOPSIOYMBAHUE IpOoOei




2.2

Pemenue 3a7a4 Ha HAX0XKICHHUE YACTH OT LEJI0Or0 U IEI0r0 110 €ro YacTH. HpO6HO€ YHUCJIO KaK pe3yJIbTaT ACIICHUSA

[IpencraBnenue necATHYHONW IpoOHM B BHJE OOBIKHOBEHHOW IpOOM M BO3MOXKHOCTH IMPEICTABICHHUS OOBIKHOBEHHOM

2:3 IpoOu B BUJIC JECATUIHOM

24 Hecatuunple ApoOuM M MeTpuyeckas cucrtema Mep. Apudmerrueckue JeHCTBHS W 4YHUCIOBBIE BBIPAXKEHUS C
' OOBIKHOBCHHBIMU U JIECATUIHBIMU IPOOSIMU

2.5 OtHomenue. Jlenenue B 1TaHHOM OTHOLIeHUU. Macitad, nponopuus. [IppumMenenne nponopiuii npy pelieHny 3a1a4y

26 Ilonstue mpoueHTa. BelunciieHuMe MpPOIEHTa OT BEIWYMHBI M BEJIWYMHBI IO €€ MPOLEHTY. BhIpakeHHE NPOLEHTOB
' JeCATUIHBIMU ApoOsiMu. Perienne 3a1a4 Ha IPOLIEHTHL. BripaskeHre OTHOIMICHHS BEJTMYUH B MTPOIICHTAX
3 [TonoxxurenpHbIE U OTPULIATEIbHBIE YHCTIA

31 [TonoxurenbHble W oTpuLaTeNnbHble yucia. Llenasle yncna. Moayns yucia, reoMeTpudecKkas HHTEPIpETalus MOMYIIsS
' yucia. M3o00paxkeHne yncen Ha KOOpAMHATHON NpsAMoil. UucnoBsle mpoMexyTku. CpaBHEHHE YHCET

3.2 Apudmernueckue 1eHCTBUSA C MOJIOKUTEIBHBIMU U OTPULIATEIbHBIMH YHCIAMU

33 [IpsiMoyronbHas cucremMa KOOpAMHAT Ha IUIOCKOCTH. KoopanmHaThl TOYKM Ha IJIOCKOCTH, alciucca ¥ OpJUHATA.
' ITocTpoeHue To4ek U GUryp Ha KOOpAMHATHON MIIOCKOCTH
4 BykBeHHBIE BbIpaKEHUS

41 [Tpumenenue OyKB Ui 3allMUCH MaTEeMaTUYECKUX BBIpaKEHHH W mpezsiokeHuil. CBoiicTBa apuMeTHUECKUX JIeCTBUI.
' BbykBeHHbIE BbIpa)KEHUS U YHCIIOBBIE NIOJICTAHOBKHU. ByKBEHHBIE paBEeHCTBA, HAX0XACHNE HEM3BECTHOTO KOMIIOHEHTA

4.2 ®opmyisl, GOpMyYJIbI IEPUMETPA U IUIOIIAU IPSIMOYTOJIbHUKA, KBaJpaTa, 00bEMa Mapajenenumeaa u kyoa
5) Pemenne TekcTOBBIX 3a7a4

5.1 Pemenne TekcTOBBIX 3a71a4 apu(PMETHUIECKUM CITIOCOOOM

5.2 Pemenue noruueckux 3anad. Pemenne 3anad nepebopoM BceX BOSMOXKHBIX BAPUAHTOB

5.3 Pemenue 3amay, coaep)kKaluxX 3aBUCHUMOCTH, CBSI3bIBAIOIIMX BEJIMYMHBI: CKOPOCTb, BpEMs, pacCTOSIHME, II€Ha,



KOJIMYCCTBO, CTOMMOCTb, MPOU3BOAUTCIBHOCTL, BPCMA, 00BEM pa60TbI. EZ[I/IHI/ILU:I HU3MCPCHUA: MACCbhl, CTOUMOCTH,

pacCTossHusA, BpEMEHHU, CKOPOCTH. CBi3b MCXKIAY CAMHUIaAMU U3MECPCHUSA Ka)K,HOﬁ BCJIINYNHBI

Pemenne 3aaa4, CBA3aHHbBIX C OTHOIICHHUEM, ITPOIMOPUIHNOHAIBHOCTEIO BEJIMYKWH, IPOUCHTAMU, PCIICHUE OCHOBHBIX 3a/1a4

>4 Ha JpOoOH U MPOIEHTHI

5.5 OneHka u MpUKKAKa, OKpyrieHue pesynbrata. CoctaBiaeHne OyKBEHHBIX BBIPAKECHUH 110 YCIOBHUIO 33/1a4H.

5.6 [IpencraBneHne AJaHHBIX ¢ MOMOILBIO Ta0nuIl U quarpamMm. Ctonbuareie quarpaMmel. YTeHHEe KPYTOBBIX TUarpaMm
6 Harnsagnas reometpus

6.1 Touka, npsiMasi, OTPE30K, JIyd, yroJl, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT

6.2 B3aumHoe pacnonoxenue JByX IpsMbIX Ha IIIOCKOCTH, TapaJIJICIIbHBIC NIPSAMBIE, IEPIICHIUKYJIAPHBIC ITPSIMBbIC

6.3 N3mepenune pacCTOSHUNA: MEXY IBYMs TOUKaMH, OT TOUKH [0 MPSMOM, JJIMHA MapLIpyTa Ha KBaJpaTHON CETKE

6.4 W3mepenune 1 MOCTPOCHUE YIJIOB ¢ MOMOLIBIO TPAHCIIOPTUPA

6.5 Bupl TpeyrobHUKOB: OCTPOYTOJIBHBIN, TPSIMOYTOJIbHBIN, TYIIOYTOIBHBIN, pAaBHOOCAPEHHBIN, pABHOCTOPOHHUMA

6.6 YeTslpéxyroabHuK. IIpsIMOYyronbHUK, KBaJpaT: MCIOJb30BaHUE CBOMCTB CTOPOH, YIJIOB, TUAarOHAJICH

6.7 N300pakeHre reoMeTpuyecknx (puryp Ha HEIMHOBAHHOW Oymare C MCIOJIBb30BaHUEM IMPKYIIS, JTUHEHKH, YrOJbHUKA,
' Tpancnoptupa. [Toctpoenus Ha kieT4aroit Oymare

6.8 IlepumeTp MHOTOYTrOIbHHUKA

6.9 ITonatue mnomanu Gurypsl, eTuHULBI U3MepeHus miomanu. [pubnmxénnoe n3mMepenue miomaan Guryp, B ToM 4ucie
' Ha KBaJIpaTHOM CETKE

6.10 [TpubnmxEHHOE N3MEPEHUE UTMHBI OKPYKHOCTH, TUIOIIAAN Kpyra

6.11 CummeTpusi: IeHTpaibHas1, oceBas M 3epKaybHast. [locTpoeHre CHMMETPUYHBIX QHUTYD

6.12 Harnsinaele mpeacTaBieHUst O TNPOCTPAHCTBEHHBIX (UIrypax: Mapajulelenuresa, KyO, mpusMma, NHupaMmuja, KOHYC,

HWIMHID, map U chepa. M3o0paxenue npoctpaHcTBeHHbIX Guryp. IlpumMeps! pa3BEPTOK MHOTOTPAaHHUKOB, IIMIIMHIPA U




konyca. CozmaHue Mojeliel MpOCTPaHCTBEHHBIX GUTYp (M3 OyMaru, MpOBOJIOKH, IIACTUINHA U JPYTHX MaTCPUAIIOB)

6.13 [Tonsatue 06bEma, eAMHUIBI U3MEpeHus 00bEMa. OOBEM IPSIMOYTOJIBHOTO Mapajuieienunena, Kkyoa

TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuectBo 4acos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM H(ppoBbIE
Ne i/m pas Kontpoabnubsie IIpakTuyeckue (mupp )
NporpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Yucna u BeIUMCICHUS. ParnonanbpHbIe o5 1 but6mmoreka [{OK
yucna https://m.edso0.ru/7f415b90
bubmuoreka [JOK
AJITEOPAHIECKHE BHIPLKCHHA 27 . https://m.edso0.ru/7f415b90
bubnmoreka [IOK
YPaBHCHHA 1 HCPABCHCTBA 20 1 https://m.edso0.ru/7f415b90
bubnuoreka [JOK
Koopunarer u rpaduicu. dyniciu 24 . https://m.edsoo.ru/7f415b90
[ToBTOpEeHME M 0000IIEHNE 6 1 bubmorexa HOK

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

OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0


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

8 KUIACC

Kosn4yecTBo yacos JJIeKTPOHHBbIE
HaumeHoBaHuUe pa3/1esi0B U TeM ugposbie
Ne i/ pait Konrtpossnbsie IIpakTnueckmue (mudpp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcbl
bubmuoreka [JOK
1 Yucna u Beruncnenus. Ksagparsele KopHU 15 https://m.edsoo.ru/7f417af8
5 Yucna u Berunciienus. CTEneHp ¢ UeNbIM 7 bubnmoreka [JOK
MoKa3aTeyieM https://m.edsoo.ru/7f417af8
3 AnrebpanuecKue BHIPAKCHHUS. 5 1 bubmmoreka [IOK
KBanpaThslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnreGpanyecKue BbIPaXKEeHHUS. 15 1 bubnuotexa [JOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus U HepaBeHCTBA. KBaipaTHbie 15 1 bu6mmoteka [{JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 bubnmoreka [JOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
7 YpaBHeHus u HepaBeHCTBa. HepaBeHCcTBa 12 1 https://m.edsoo.ru/7fA17af8
but6mmoreka [{IOK
8 Dymictu. OCHOBHBIE MOHATH > https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9 Dynxumn. Tucrosie Gyricimm 9 https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 Mosroperne u o6oSmerme 6 2 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0


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

9 KUIIACC

KoanuecTBO YacoB
HaumeHoBaHue pa3/iesioB U TeM

Ne i/m Kontpoabnbsie IIpakTnyeckue
MpPOrpaMMbI Bceero
padoTsbI padoThI
1 Yucna u BeiunciieHus. JlelicTBUTEIbHbBIC 9
qucia
5 VYpaBHeHUsI U HEPaBEHCTBA. Y PaBHEHHUSI C 14 1
OJIHOM MepEeMEHHOM
3 YpaBHeHHU;[ 1 HepaBeHCTBA. CUCTEMBI 14 1
ypaBHEHUM
4 VYpaBHeHusa u HepaBeHCTBA. HepaBeHcTBa 16 1
5 OyHKIIUN 16 1
6 YucnoBble MOCIEN0BATEILHOCTH 15 1
7 IToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALIHS 18 1
3HAaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
IMOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC
KosmnuecTBo yacos
Ne Jara
Tema ypoka Kontpoabnubie IlpakTuyeckue
n/n Bcero H3yYeHUs
padoThI padoThI

1 [TonsiTve panMOHAIBHOTO YKCIa 1

JJIeKTPOHHBbIE
(undposbie)
oOpa3oBaTejibHbIE

pecypchl

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

Bbub6mmorexa [JOK
https://m.edsoo.ru/7f419d08

bubmuoreka [{OK
https://m.eds00.ru/7f419d08

bubmuoreka [JOK
https://m.edsoo.ru/7f419d08
Bbub6mmorexa [JOK
https://m.edsoo.ru/7f419d08

bu6mmoreka [JOK
https://m.edsoo.ru/7f419d08

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

DJIeKTPOHHbIE
undgposbie
oOpa3oBaTejibHbIE

pecypcsl



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

ApudmeTrueckue TeHCTBUS C

2 palMOHANTbHBIMU YHCIaAMH
3 Apudmernueckue eHCTBUS C
palMoHaIbHBIMU YHCIIAMU
4 Apudmernueckue 1eHCTBHS €
panMoHaIbHBIMU YHCIIAMU
5 Apudmernueckue 1eHCTBHS C
parMoOHaIBLHBIMU YHCIIAMU
5 ApudmeTrueckue T1eHCTBUS C
palroOHATbHBIMU YHUCIaAMH
5 CpaBHeHue, ynopsiJouuBaHue
paIMOHATIBHBIX YUCEI
8 CpaBHeHue, ynopsiJOunBaHUE
paIMOHATBHBIX YUCEI
9 CpaBHeHue, ynopsiJounBaHue
paIoHaTbHBIX YUCE
10 CreneHb ¢ HaATYpaJIbHBIM bubnnorexa [JOK
[I0Ka3aTesIeM https://m.edsoo.ru/7f4211de
1 Crenenb ¢ HATYpaJIbHBIM bubnuorexa [JOK
IIOKa3aTesieM https://m.edso0.ru/7f421382
12 Crenenb ¢ HaTypaJbHBIM bubnmnorexa [JOK
II0Ka3aTesIeM https://m.edsoo.ru/7f42154e
13 Crenenb ¢ HaATYpaJIbHBIM bubnmorexa [JOK
MoKa3aTesieM https://m.edsoo.ru/7f4218be
14 CreneHs ¢ HaTypaJIbHBIM
noKa3areneM
15 Pemienrie 0CHOBHBIX 3avz[aq Ha 1po0u,
MPOLEHTHI U3 PEATbHOU MPAKTUKU
16 Pemienne ocHOBHBIX 3a/1a4 Ha APOOH,


https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

17

18

MIPOLIEHTHI U3 PEATbHOM MPaKTUKU

Pemienne ocHOBHBIX 3a/1a4 Ha APOOH,

MPOLEHTHI U3 PEATbHON MPAKTUKU

Penienre oCHOBHBIX 3a7a4 Ha ,[[pO6I/I,

IIPOLICHTHI U3 PEallbHOU PAKTUKU

19

20

21

22

[Tpu3Haku AETUMOCTH, PA3JIOKEHUS
Ha MHOXXHUTEJIA HATYPAJIbHBIX YHCET

[Tpu3HaKu AETUMOCTH, PA3TIOKCHHS
Ha MHOKUTEITU HATypaJIbHBIX YUCEI
Peanbnble 3aBucumoctu. [Ipsamas u
oOpaTHasi IPOMOPIIMOHATIBHOCTH

Peanbubie 3aBucumoctu. [psamas u
oOpaTtHast IPONOPILIHOHAIEHOCTH

23

24

25

26

27
28

29

30

31

Peanbnubie 3aBucumoctu. [Ipsimas u
oOpaTHasi IPOTMOPIIMOHATBHOCTH

Peanbnble 3aBucumocti. [Ipsamas u
oOpaTHasi IPOMOPIUOHAIIBHOCTH

KonTponbHas paboTa 1o Teme
"PamnounaipHble ynucia'

bykBeHHbIE BhIpaKEeHUS

Dopmysl
Dopmyisl

ITepemennsie. JlomycTrmblie 3HaYCHUS

MEPEMEHHBIX

[IpeoOpazoBanne OYKBEHHBIX
BBIPA)KCHUH, PACKPBITUE CKOOOK 1
MpUBEICHUE TTOJJOOHBIX ClIaraeMbIX

[IpeoOpazoBanne OyKBEHHBIX

bu6nmorexa [JOK
https://m.edsoo.ru/7f41feec

bu6mmorexa [JOK
https://m.edsoo.ru/7f41fafa

bu6mmorekxa [{OK


https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa

BBIPQXXEHHH, PACKPBITHE CKOOOK U
MpUBEICHUE TTOJOOHBIX ClIaraeMbIX

[IpeoOpazoBanne OyKBEHHBIX

https://m.edsoo.ru/7f41fd70

32 BBIPOKCHHM, PACKPBITHE CKOOOK H
MpUBeIeHNE TTOJOOHBIX CIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
33 BBIPKCHHH, PACKPBITHE CKOOOK M
MpUBEICHUE TTOJJOOHBIX ClIaraeMbIX
34 CBoiicTBa CTENEHU C HATYpPaIbHBIM bubnuorexa [JOK
IIOKa3aTesieM https://m.edsoo.ru/7f421382
35 CBolicTBa CTENEHU C HATYpaJIbHBIM bubnnorexa [IOK
II0Ka3aTesIeM https://m.edsoo.ru/7f42154e
36 CBoliCTBa CTENEHU C HATYpPaIbHBIM bubmmorexa [JOK
roKa3aTeyieM https://m.edsoo.ru/7f4218be
bubmmorexa [JOK
37 MuorosieHI https://m.edSO(])_.[ ru/7f42276e
bubnuorexa [JOK
38 MuoroteHI https://m.edSO(])_.I ru/7f422930
39 CnoxeHue, BBIUNTAHUE, YMHOKEHHE bubmuorexa [JOK
MHOT'OYICHOB https://m.edsoo.ru/7f422af2
40 CnoxeHue, BBIUUTAHUE, YMHOKEHHE bubmmnorexa [JOK
MHOT'O4YIECHOB https://m.edsoo.ru/7f422cc8
41 CrokeHue, BBIYUTaHUE, YMHOXKEHUE bu6mmorexa [JOK
MHOT'O4YJICHOB https://m.edsoo.ru/7f422fca
42 CrnoxxeHue, BRIUUTAHUE, YMHOKCHHE bu6nmnoreka [JOK
MHOTOYJICHOB https://m.edso0.ru/7f423182
43 DopMyIbl COKpALIEHHOTO bubnnorexa [JOK
YMHOKEHHUS https://m.edsoo0.ru/7f42432a
44 DopMyIIbl COKpPAIIEHHOTO bubnmoreka [JOK

YMHOXCHUA

https://m.edsoo.ru/7f42464a



https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a

45 DopmyJibl COKpAIIEHHOTO bubnuorexa [JOK
YMHOKEHHS https://m.edso0.ru/7f424c12
16 DopMyIIbl COKPAILIEHHOTO bubnuoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f424fd2
47 DopMyIbl COKpALIEHHOTO bubnmoreka [IOK
YMHOXXEHHUS https://m.edsoo.ru/7f4251d0
48 PasnoxxeHre MHOrO4JICHOB Ha Bbu6mmorexa [JOK
MHOXUTEIIN https://m.edsoo.ru/7f423312
49 PasnoxeHre MHOrO4ICHOB Ha bubmuoreka [{OK
MHOXUTEIIN https://m.edsoo.ru/7f4237fe
50 PaznoxxeHre MHOrO4JICHOB Ha bu6nmoreka [JOK
MHOHTEIN https://m.edsoo.ru/7f4239de
51 PaznoxeHrne MHOro4IeHOB Ha
MHOKUTEIH
52 KoHnTtponbHas pabora 1mo Teme
"Anrebpandyeckue BeIpaKeHUs"
YpaBHeHHue, IpaBuia
53 npeoOpa3oBaHus ypaBHCHUS,
PaBHOCUIIBHOCTH ypaBHEHUH
JIuHeiitHOe ypaBHEHHE C OJHON
54 MePEMEHHOM, peleHUe JIMHEHHBIX
ypaBHEHUH
JIuHeiiHOe ypaBHEHHE C OJHOM
55 HepeMeHHO}I;Ip pelieHue nnﬂHeﬁme bubmorexa HOK
. https://m.eds00.ru/7f420482
ypaBHEHUH
JIuneniHoe ypaBHEHHE C OAHOU
56 NIEPEMEHHOM, PEIlIEHNE JINHENHBIX
yYpaBHEHUU
57 Pemienue 3amayd ¢ moMoIupo bubmuoreka [JOK

ypaBHEHUH

https://m.edsoo.ru/7f42064e



https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e

58 Pemienue 3a1ayd ¢ moMoIp0 bu6mmoreka [IOK
YpaBHEHUH https://m.edso0.ru/7f420806
59 Pemenne 3amay ¢ moMoIIs0 bu6mmorexa [JOK
ypaBHEHUH https://m.edso0.ru/7f4209a0
60 Pemienue 3a1a4 ¢ MoMoIIbI0 bubnuorexa [JOK
YpaBHEHUH https://m.edsoo.ru/7f420e6e
61 Jluneitnoe ypaBHEHHE C IBYMs bubmmorexa [JOK
MIEPEMEHHBIMH U €0 TpaduK https://m.edso0.ru/7f427c32
62 JIluneiiHoe ypaBHEHHE C IBYMs bu6nuoreka IIOK
NEpPEMEHHBIMU U €ro Ipaduk https://m.edsoo.ru/7f427e8a
Cucrema IByX JIMHEHHBIX ypaBHECHUIN bubnmnorexa [JOK
63
C ABYMS IEPEMEHHBIMU https://m.edsoo0.ru/7f42836¢
64 Cucrema 1ByX JIMHEHHBIX YpaBHEHUI
C IBYMs1 IEPEMEHHBIMU
65 CucreMa IByX JUHEUHBIX YpPaBHEHUI
C IByMsI IEPEMEHHBIMU
66 Cucrema 1ByX JIMHEHHBIX YpaBHEHUM
C IByMsl IEPEMEHHBIMU
67 Pemenune cucrem ypaBHEHU bubmorexa HOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHUA bubmorexa HOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHeHuU bubmmorexa [JOK
https://m.edso0.ru/7f4287d6
70 Pemenne cucrem ypaBHeHUi
71 Pewmenne cucreM ypaBHeHUN
79 KonrtponbHas pabora no reme bubnnorexa [JOK
"JluHeliHble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopannara TOYKH Ha TIPSIMOMA bubmorera [JOK

https://m.edsoo.ru/7f41de76



https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76

bu6mmoreka [JOK

4 HHenoBEIE MPOMEXKYTKH https://m.eds00.ru/741dff2
75 YucnoBble IPOMEKYTKH
76 Paccrostame Mue>1<11y HB}IMSI TOYKAMH
KOOpPAMHATHOM NpsMOit
o Paccrostarie Mexay AByMsI TOUKaAMH
KOOPJIMHATHOM IIPSIMOM
78 [IpssMoyrosibHast cUCTEMa KOOPAUHAT bubmmorexa [JOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyronbpHas cucteMa KOOpJAUHAT bubnnorexa [JOK
Ha [IJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumepsl rpadukoB, 3aJlaHHBIX bubnnorexa [JOK
bopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpadukoB, 3aaHHBIX bub6nmorexa [IOK
dbopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadukoB, 3aJaHHBIX
dbopmynamu
83 Urenne rpa)ukoB pealbHBIX bub6nuoreka [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
84 Urenue rpaduKoB pearbHbIX
3aBUCUMOCTEN
bubanorexa [JOK
8 Horsmue pynxian https://m.edSO(I)l. ru/7f41ef06
86 I'padux pysKIIN
. . bubnuorexa [JOK
87 Crofictea QyrKuit https://m.edSO(])_.[ ru/7f41f078
. . bubnnorexa [JOK
88 Crolictsa QysKiii https://m.edsm])_.[ rOu/7f41f1fe
89 JluneiiHast pyHKIUSA bubmorera [JOK

https://m.edsoo.ru/7f427282



https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282

bu6mmoreka [JOK

%0 Juneiinas Gymxuma https://m.edso0.ru/7f427412
91 [Toctpoenue rpaduka JIMHEHHOM bub6nuoreka [IOK
byHKITUN https://m.edsoo.ru/7f426d1e
92 [TocTpoenue rpaduka TuHEHHOMN
byHKIMA
93 I'padux pynkunm y =[x|
94 I'padux pyakumm y =[X|
KontponsHas pabora o teme
95 "KoopnuHnats! u rpaduku. OyHkuuu" bubnuoreka [IOK
/ Beepoccuiickasi mpoBepovHast https://m.edsoo.ru/7f41f50a
paborta
96 Wrorosast koHTpOIbHAs paboTa / bubnmorexa [IOK
Bcepoccuiickas mpoBepouHas pabota https://m.edso0.ru/7f429c6e
[ToBTOpEHNE OCHOBHBIX MOHSATUH H
97 METOJIOB Kypca 7 Kjacca, 0000meHue
3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATHH U
98 MeToz[(l;JB Kypca 7 kinacca, 0000mIieHme bubmorera [JOK
N ’ https://m.edsoo.ru/7f429f32
3HAHUU
IToBTOpEHNE OCHOBHBIX IMOHATHN U
99 M@TOI[(I))B Kypca 7 kitacca, 06001eHne Bubmmorexa HOK
N ’ https://m.edsoo.ru/7f42a0e0
3HAHUH
[ToBTOpEHNE OCHOBHBIX MOHSATUH H
100 METOJIOB Kypca 7 Kjacca, 0000meHue
3HAaHUHU
[ToBTOpEHNE OCHOBHBIX IMOHATHN U
101 M@TOI[(I))B Kypca 7 kiiacca, 06001eHe Bubmuorexa HOK
. ’ https://m.edsoo.ru/7f42a27a
3HAHUH
102 [ToBTOpEHNE OCHOBHBIX MOHATUH U bubnnorexa [JOK


https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a

METOJIOB Kypca 7 Kiacca, 00001ieHne
3HAaHUHU

OBIIEE KOJIMYECTBO YACOB I10
ITPOITPAMME

8 KIIACC
Ne
w/n Tema ypoka
1 KBanpatHblii KOpeHb U3 YHCIIA
2 [Tonsatue 06 nppanoOHAIEHOM YHCIIE
3 JecsaTnyHbie MPUOIHKEHUS
UpPpaLMOHAIbHBIX YHCEI
4 JlecsTuunble MPUOTMKEHUS
UppaAIMOHATIBHBIX YHCEI
5 JlelicTBUTENIbHBIEC YHCIIA
6 CpaBHeHUE 1eHCTBUTENIBHBIX YUCEI
7 CpaBHEHME IEWCTBUTENIBHBIX YHUCET
8 ApudpmeTnueckuil KBaJpaTHbIN
KOPEHb
9 VYpaBHeHue BUa x> = a
10 CgoiicTBa apﬂq)MeT?quKHX
KBaJIpaTHBIX KOpPHE
11 CoiicTBa apupMeTHIECKUX

KBaJPaTHBIX KOpHEH

12 [IpeobpazoBaHue YUCITOBBIX

102

KoaunuecTBo yacoB

Bcero

KonTpoabhbie
padoThbI

IIpakTnyeckmne
padoThbI

Jara

U3y4eHust

https://m.edsoo.ru/7f42a900

DJIEeKTPOHHbBIE
uudposbie
oOpa3oBaTejibHbIE

pecypchl

bubmnoreka [IOK
https://m.edsoo.ru/7f42d452

bu6mmoreka [JOK
https://m.edsoo.ru/7f42eaaa

bu6muorexa [JOK
https://m.edsoo.ru/7f42d862

bu6mmoreka [JOK
https://m.edsoo.ru/7f42d862

bu6mmoreka [JOK



https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862

BBIpa)KeHI/Iﬁ, CoacCpIKaAInNX
KBaJApaTHbIC KOPHU

[IpeobpazoBaHme YNCTOBBIX

https://m.edsoo.ru/7f42dd26

13 BBIPpAKCHHI, COJIEpIKAIINX bubmorexa LIOK
p » CONCpHallL https://m.edsoo.ru/7f42ded4
KBaJ[paTHBIE KOPHU
[IpeoGpa3zoBanre YHNCIOBBIX
14 BI;II) a)KIe)HI/Iﬁ coAcpIKaIIuX bubmorexa [JOK
p » CONCPRaAt https://m.edsoo.ru/7f42e0be
KBaJIpaTHbIE KOPHU
[IpeoGpaszoBanre YNCITIOBBIX
15 BI)I; amzﬁnﬁ coJiepKaIIux bubmorexa LIOK
p » COACpKarl https://m.edso0.ru/7f42e262
KBaJ[paTHBIE KOPHU
16 CTteneHsb ¢ MeNIbIM IToKa3aTeIeM bubmorexa LLOK
1 https://m.edsoo.ru/7f4354a4
CrangapTHas 3allUCh YUCIIA.
Pa3mepnl 00bEKTOB OKPYKAIOIIIETO
17 Mupa (0T 3IEeMEHTAapHBIX YaCTHI] J10 bubnnorexa [JOK
KOCMHYECKHX 0OBEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIIbHOCTD TTPOIIECCOB B
OKPYIKaIoIIeM MHUPE
18 CBoiicTBa CTENIEHHU C ICIIBIM bubmuorexa [{OK
MOKa3aTeeM https://m.eds00.ru/7f435648
19 CBolicTBa CTENIEHHU C LEJIBIM bubnnorexa [IOK
ToKazaTeyeM https://m.eds00.ru/7f435648
20 CBOJICTBA CTEIEHHU C IIEIBIM bu6nmoreka [JOK
roKa3areyieM https://m.edso0.ru/7f435648
21 CBOICTBA CTEIIEHU C IEIbIM bubmuorexa [JOK
TOKa3aTeaeM https://m.edsoo.ru/7f43599a
99 CBoiicTBa CTENEHHU C IEIIBIM bubmuoreka [{OK
MOKa3aTeyeM https://m.edso00.ru/7f435ed6
23 KBanpataplii TpEXuieH


https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6

24

KBanpatHblii TpEéxwiieH

o5 Paznoxxenune kBaapaTHOTO bu6mmorexa [JOK
TPEXWICHA HA MHOXKHUTEIN https://m.edsoo.ru/7f42fd38
%6 PasnoxxeHnue kBaapaTHOro bubnnorexa [HOK
TpEXUICHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
KontponbHas paboTa o TeMam
27 "KB;)EpaTHHe EopHI/I. Crenenu. BH6J_IHOTeKa HOK
KBazpaTHbIii Tpexen” https://m.edsoo.ru/7f42ec80
bubmuoreka [[OK
28 Adrebparieckas Apodk https://m.edsocIJ_.[ ru/7f430382
JonmycTuMble 3HaUeHUA
29 MIEPEMEHHBIX, BXOJIAIINX B
anreOpanvecKre BEIPKCHHS
JlomycTrMBbIe 3HaYCHUS
30 MIEPEMEHHBIX, BXOISIINX B
anredpanvecKkre BoIPaKEeHUs
31 OCHOBHOE CBOWCTBO bubmuoreka [JOK
anredpandeckoi qpoou https://m.edsoo.ru/7f4308e6
. bu6nmoreka [JOK
32 Coxpamenne npodeid https://m.edSO(])_.[ ru/7f430a8a
. bubmuoreka [JOK
33 Coxpamenne npodeid https://m.edsoz_.[ ru/7f430f44
. bubmuorexa [JOK
34 Coxpatuerne apobeit https://m.eolso;.I ru/7f430744
35 CnoxxeHue, BBIUUTAHUE, YMHOKEHHE bubnmnorexa [JOK
U JIeJIeHne anre0pandeckux apooei https://m.edsoo.ru/7f43128c
36 CioeHue, BBIYUTaHUE, YMHOKEHUE Bbu6muorexa [JOK
U JIcJICHHe anreOpandeckux Apooei https://m.edso0.ru/7f4315c0
37 CnoxxeHue, BBIUUTAHUE, YMHOKEHHE bubnnorexa [JOK

U JIeTICHHE anreOpandeckux apooeit

https://m.edsoo.ru/7f4318c2



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2

CJ'IO)KGHI/IC, BBIYUTAHHUEC, YMHOKCHUC

bu6mmoreka [IOK

38 U JIeTIieHHe anre0pandeckux apooeit https://m.edsoo.ru/7f431a20
IIpeo6 %
3 conepransr anreSpaccic BuGmorera LIOK
FepRatl p https://m.eds00.ru/7f43259¢
Ipodu
IIpeo6 i,
10 conepwauux anreGpaniccie BuGmorexa 10K
Fepaalll p https://m.edsoo.ru/7f432736
npobu
IIpeoOpa3oBanue AXKCHHI,
41 cop e )Ea ;Xiirezblznﬁef;;e Bubmmorexa OK
JepKalll P https://m.edsoo0.ru/7f432736
Ipodu
42 Konrtponbnas padora o Teme bubnnorexa [JOK
"Anrebpanyeckas qpo0s" https://m.edso0.ru/7f431d36
bu6mmoreka [JOK
43 KBanpatnoe ypasnenne https://m.edsoo.ru/7f42eela
44 Henomnnoe kBaapaTHOe ypaBHEHUE bubnnorexa LIOK
AP yp https://m.edsoo.ru/7f42eela
45 Henomnnoe kBagpaTHOe ypaBHEHUE bubmorexa [JOK
AP M https://m.edsoo.ru/7f42eela
46 ®dopMya KOpHEH KBaIpaTHOTO bubmmorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f42f158
47 dopmyiia KOpHEN KBaIPaTHOTO bubnnorexa [JOK
YpPaBHEHHUS https://m.edsoo0.ru/7f42f3f6
48 dopMya KOpHEHU KBaIpaTHOTO bubnnorexa [HOK
ypaBHEHUSA https://m.edsoo.ru/7f42f5a4
bu6mmoreka [JOK
49 Teopema Buera https://m.edsoo.ru/7f42fef0
bu6mmoreka [JOK
50 Teopema Buera https://m.edsoo.ru/7f430076
51 Pewienve ypaBHeHUH, CBOASIIUXCS K bu6nmoreka [JOK


https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
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52

53

KBaIPaTHBIM
Pemenue ypaBHEeHMi, CBOAAIIUXCA K
KBaJPaTHBIM

[Ipocreiime apoGHO-
palroOHaNIbHBIE YPAaBHEHUS

https://m.edsoo.ru/7f43c542

bu6mmorexa [JOK
https://m.edso00.ru/7f43c3d0

bu6mmoreka [JOK
https://m.edsoo.ru/7f4328c6

54

55

56

S7

[Ipocreitmme npo6HO-
panuoHalIbHBIE YPaBHEHUSA

Pemenne TeKCTOBBIX 3a4a4 C
MOMOILIBbIO KBAa/IPATHBIX YPAaBHEHUHI
Pemenne TekCTOBBIX 337124 C
IIOMOIIBIO KBaIPAaTHBIX YPABHEHUMN

KonrtponsHas padora o Teme
"KBanpaTHble ypaBHEHUS"

Bbu6muoreka [JOK
https://m.edsoo.ru/7f432b6e

bu6mmoreka [JOK
https://m.edsoo.ru/7f42f75¢c

bubmuoreka [[OK
https://m.edsoo.ru/7f42f8f6

bubnnoreka [HOK
https://m.edsoo.ru/7f4301f2

58

59

60

61

62
63

JIuneitHOe ypaBHEHUE C IBYMS
TepeMEHHBIMH, €T0 TpaduK,
IPUMEPHI PEIICHUsI ypaBHEHUN B
EJIBIX YHCIaxX

JIuHeiiHOe ypaBHEHUE C IBYMS
MePEeMEHHBIMH, ero rpaduk,
MIpUMEPHI PEIICHUS] YPAaBHEHUI B
LIEJIBIX YHCIIax

JIuneitHOe ypaBHEHUE C IBYMS
NepPEeMEHHBIMH, €ro rpaduk,
MIpUMEPHI PEIICHUS] YPABHEHU B
LEJIBIX YHCIIax

Pemenne cucteM nByX TUHEHWHBIX
ypaBHEHUH C IBYMS IEPEMEHHBIMU
Pemienue cucreM IByX TUHEUHBIX
YpaBHEHUH C IBYMs IEPEMEHHBIMU

Pelienune cuctem AByX JTMHEHHBIX


https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

64

YPaBHEHHUN C IByMS IEPEMEHHBIMU
[Ipumeps! pemienus cucreM
HEJIMHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

65

66

IIpuMepsl penieHus cucrteM
HEJIMHEHHBIX YPABHEHUN C ABYMS
IIEPEMEHHBIMU

I'paduueckas uHTEpIIpETALIUS
YpaBHEHUS C IBYMS [IEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU

bubmnoreka [HOK
https://m.edsoo.ru/7f43d6d6

67

68

69

70

71

I'paduueckas uHTEpIIpETALIS
YPaBHEHUS C IBYMs [IEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU

Penienne TeKCTOBBIX 3a/1a4 C
MIOMOIIIbIO CUCTEM YpaBHEHHI
Pemenuie TekcTOBBIX 3a7a4 C
IIOMOILBIO CUCTEM YPAaBHEHUM
Perrenne TekCTOBBIX 3a7a4 C
MTOMOIIBIO CUCTEM YpaBHEHUM
HucnoBble HEPABEHCTBA U UX
CBOMCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6

72
73
74

YHucnoBble HEPABEHCTBA U UX
CBOMCTBA

HepaBeHcTBO ¢ 01HOM TTEpEMEHHOM

JIuneniHbIe HEPABEHCTBA C OJJHOMN
IIEPEMEHHOM U UX PEIICHUE

bu6mmorexa [JOK
https://m.edsoo.ru/7f42c692

75

JIuHeiiHbie HEPABEHCTBA C OAHOM
MEPEMEHHOM U UX PEIICHUE

bubmuoreka [JOK
https://m.edsoo.ru/7f42c840



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840

JIuHeiiHble HEPABEHCTBA C OJHOM

7 MEPEMEHHOI U UX pelIeHne
o Cuctembl TUHEHHBIX HEPABEHCTB C bubnnorexa [JOK
OJIHOM MEPEMEHHON U X PEUICHUE https://m.edso0.ru/7f42cb88
78 CucreMbl TMHEHHBIX HEPABEHCTB C bubnnorexa HOK
OJIHOM IIEPEMEHHOM U UX PEILLICHUE https://m.edsoo.ru/7f42cd2c
79 CI/ICT?MBI JII/IH@ﬁHBfX HEPABEHCTB C
OJTHOM IMePEeMEHHOHN U MX PEIICHHE
o | Lot s B 0K
avCII0BOf mpAMof https://m.edsoo.ru/7f42c9e4
p | Dty e
aHCTIOB O TIPAMO https://m.edsoo.ru/7f42c9e4
KonTponpHast paborta o Temam
82 "HepaBenctBa. CrucTeMbl
ypaBHeHUI"
bubnmnorexa [JOK
83 Tomsrre Qymxrm https://m.edSO(])_.[ ru/7f433c12
84 OO6nacTh onpenenaeHusl © MHOKECTBO bubnnorexa HOK
3HAYEHUHN QYHKINH https://m.edso00.ru/7f433d84
85 Crnioco0bl 3a1anust PyHKITAN
86 I'padux Gpynkmm
87 CaoiicTBa QyHKIIUH, UX
oToOpaxeHue Ha rpaduke
88 UreHue u mocTpoeHue rpaukoB
byHKIII
89 [Tpumepst rpadkoB QyHKITHH,

OTPaKAIOIINX PEaTTbHBIE MPOLIECCHI


https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

OYHKIMH, OTIMCHIBAIOIIUE MPIMYIO U

90 00paTHVYIO MIPOIIOPLIUOHAIBHEIE Bubamorexa [IOK
PATHYIO TP ph https://m.edsoo.ru/7f434bbc
3aBUCUMOCTH, UX rpaduku
91 I'umepGomna
Bbu6muoreka [JOK
92 Tunepona https://m.edsoo.ru/7f4343e2
Bubmmorexa [JOK
— 2
%3 Tpagpmxc pymwm y = x https://m.edsoo.ru/7f434572
OyHkmmu Y =X2, Yy = X3,y =YX,y =
94 |x|}'lr I:(bwzlecxoey emeHZIe ’ Bubmorexa HOK
- P . P . https://m.eds00.ru/7f434d38
YpaBHEHU W CHCTEM ypaBHECHUI
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
METOJIOB KYpPCOB 7 U 8 KJIacCOB,
95 SGotmerie sarii/ Bubmiorexa IJOK
m . https://m.edsoo.ru/7f4371aa
Bceepocculickas npoepoyHas
paborta
Wrtorosas xourponpHas padora /
96 Bce occnﬁcxaﬂpn OBe (E{Haﬂ Bubmmorexa [IOK
P POBEP https://m.edsoo.ru/7f434eb4
pabota
[ToBTOpEHNE OCHOBHBIX MOHSATUN U
97 METO/IOB KypCOB 7 U 8 KIIacCOB,
00001116 HNE 3HAHUH
IToBTOpPEHNE OCHOBHBIX IMOHATHH U
98 METO (1;)13 KypcoB 7 U 8 KJ1accoB Bubmiorexa LHOK
A yp . ’ https://m.edso0.ru/7f43736¢
0000111eHnE 3HAHUHA
TloBTOpEHNE OCHOBHBIX HOHATHI U
99 METO (I))B KypcoB 7 ¥ & K1accoB Bubmorexa [IOK
A yp . ’ https://m.edsoo.ru/7f437510
000011IeHNE 3HAHUI
100 [ToBTOpPEHNE OCHOBHBIX MOHATHI U bub6nuoreka [IOK

METOJI0B KypCcOB 7 U 8 KJIaccoB,

https://m.edsoo.ru/7f4376b4



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4

000011IeHNE 3HAHUN

[ToBTOpEHNE OCHOBHBIX MOHATUN U
101 METOJIOB KypCOB 7 M 8 KJIaCCOB,
000011eHNE 3HAHUHT

Bbu6mmorexa [JOK
https://m.edsoo.ru/7f436b88

[ToBTOpEHNE OCHOBHBIX MOHSATUH U
102 METOJOB KypCOB 7 U 8 KJIaCCOB,
000011IeHHE 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

9 KUIIACC

Ne

w/n Tema ypoka

PanmmonansHBIC uncna,
1 I/IppaIII/IOHaJII)HI)IC qyucia, KOHCYHBbIC U
OECKOHEYHBIE JIECATUYHBIE IpoOU

MHoXecTBO AEUCTBUTEILHBIX YHCEI;
2 JCUCTBUTEIIBLHBIC UM CIA KaK
OCeCKOHEYHBIE AeCSITUYHBIC APOOH

102

KoaunuyecTBO 4acoB

Bcero

KonTpoJabnsbie
padoThI

IIpakTHyeckne
padoThI

Jara
HU3yYeHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f437858

DJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTe/bHbIE

pecypcbl

B3anMHO 0THO3HAYHOE COOTBETCTBUE
MEXy MHOXKECTBOM JCHCTBUTEIBHBIX
YHCEJl U MHOXKECTBOM TOUYEK
KOOPJIMHATHOM IIPSIMOM

CpaBHeHUE J1eHCTBUTENIBHBIX YHCET,

4 apudMeTHIECKHUEe IEUCTBHSI C
JEHCTBUTEIbHBIMH YUCIIAMU
[TpubnnxEHHOE 3HaUEHNE BETUNYHHBI,
TOYHOCTb MPHOIMKEHHS



https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

OxkpyrieHue yrcen

7 OxpyrieHnue yucesn
8 [Ipuknika v oleHKa pe3yabTaToOB
BBIYMCIICHUI
9 [Ipukuaka v oreHKa pe3yabTaToOB
BBIYMCIICHHUI
10 JIuneitHoe ypaBHeHue. Pemenue bubnuorex [IOK
ypaBHEHUH, CBOJSAIIUXCS K TUHECUHBIM https://m.edsoo.ru/7f43bf66
11 JIuneitHoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOJAIIUXCS K TUHEUHBIM
KBagpatHoe ypaBHeHue. Pemienue
12 YpaBHEHUH, CBOASIIMXCA K bubmmorexa LIOK
kpa1pa https://m.edso0.ru/7f43c542
BaJIpaTHBIM
KBanpatHoe ypaBHeHue. Penienne
. b K
13 YpaBHEHUH, CBOJISIIIIMXCS K nbmorexa O
KBapATHBIM https://m.edso0.ru/7f43c542
b K
14 bukBanpaTHbie ypaBHEHUS nommorexa 110
https://m.edsoo.ru/7f43c3d0
b K
15 bukBanpaTHbIC ypaBHEHUS no/morea 1O
https://m.edsoo.ru/7f43c3d0
[Ipumepsl penieHrst ypaBHEHUN
16 TpEThel U YeTBEPTOM CTENeHEH
pa3IoKeHHEM Ha MHOKUTEIN
[Ipumeps! penieHuss ypaBHEHUM
17 TPEThEN U YETBEPTOU CTENECHEN
pa3oKeHUEM Ha MHOXKHUTEIN
18 Pemenune 1po6HO-paiioHATBHBIX bubnnorexa [JOK
yYpaBHEHUU https://m.edso0.ru/7f43c9b6
19 Pemenne nqpobHO-palinoHaNbHBIX bubnmoreka [JOK

ypaBHEHUH

https://m.edsoo.ru/7f43c9b6



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

Penrenne TekCcTOBBIX 3aJa4

20
anredpandeckuM MEeTOA0M
21 Pemenue TekcTOBBIX 33724
anreOpanv4ecKuM METOA0M
99 Perrenne TekCcTOBBIX 3a1a4
anredpandeckuM MEeTO0M
93 KonTtponsHas pabora o Teme
"VpaBHeHUs ¢ OIHOM nepeMeHHON"
24 VYpaBHeHUE ¢ IBYMS IEPEMEHHBIMU U bubnnorexa [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
o5 VYpaBHeHUE ¢ IBYMS IEPEMEHHBIMHU U bubnmnorexa [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema IByX JIMHEHHBIX yPaBHeHI/II\/'I
C ABYMs IEPEMEHHBIMU U €€ perieHue
97 CucreMa IByX JTUHEUHBIX yPaBHeHI/II?I
C IByMsI IEPEMEHHBIMH U €€ peleHne
28 Cucrema 1ByX JIMHEHHBIX y.PaBHeHI/H?I
C ABYMs IEPEMEHHBIMH U €€ perieHre
29 Cucrema 1ByX JTMHEHHBIX YpaBHEHHUH
C ABYMS TIEPEMEHHBIMH U €€ pereHue
Pemienue cucrtem IByX ypaBHEHHI,
30 OJIHO U3 KOTOPBIX HH};{GI?;I]IP;OC, a ipyroe BH6J_IHOTeKa LOK
N https://m.edsoo.ru/7f43d23a
— BTOpOU CTEIEHU
Pemenue cucrem o8 ABHEHMHI,
31 OJIHO U3 KOTOPBIX HI/I};{Xe;goe, a ipyroe BH6J_IH0TeKa HOK
N https://m.edsoo.ru/7f43d55a
— BTOpOU CTENIEHU
Pemenue cuctem IByX ypaBHECHHIH,
32 OJTHO U3 KOTOPBIX JIMHEHHOE, a IPYyToe
— BTOPOU CTENEHU
33 Pemienue cuctem OBYX ypaBHEHUi,


https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

OJIHO M3 KOTOPBIX JIMHENHOE, a Ipyroe
— BTOPOM CTEIEHU

['padmueckas uHTEpIpETALIUS

34 CHUCTEMBI YPAaBHEHHM C IBYMS
NepPEeMEHHBIMU
35 Pemenue TekcToBBIX 3314
anredpandeckuM crnocodbom
36 Pemenue TekcTOBBIX 33124
anredpandeckuM crnocodom
37 KonTponbhas pabota nmo Teme
"CucreMsl ypaBHEHUN"
38 YUucnoBsle HEPaBEHCTBA U UX
CBOMCTBA
39 HucnoBsle HEPABEHCTBA U UX bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JIluneliHble HEpaBEHCTBA C OJTHOMN bubnuorexa [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 JIvHeliHbie HEPABEHCTBA C OHOMN bubnnorexa [JOK
MIEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f43af08
42 JIvHeliHbIe HEPaBEHCTBA C OAHOM bubnuorexa [[OK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo0.ru/7f43af08
43 CHCTEU:MLI JII/IHCI‘/JIHL‘{X HEPaBEHCTB C
OJIHOM MIEPEMEHHOM U UX pEellIeHHE
44 CHCTE:MLI J'II/IHGI‘/'IHBEX HEPaBEHCTB C
OJIHOM MepeMEeHHON U UX pelIeHHe
45 CI/ICT?MH J'II/IHCﬁHLfX HEPaBEHCTB C
OJTHOM TIEPEMEHHOM M MX PEIICHHE
16 KBazpaTHble HEpaBEHCTBA U UX bubnnorexa [JOK

perieHne

https://m.edsoo.ru/7f43b098



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098

47 KBagpaTHble HEpaBEHCTBA U UX bubnuorexa [JOK
pelieHue https://m.edsoo.ru/7f43b21e
48 KBanpaTHble HepaBeHCTBA U UX bubnuoreka [IOK
pelieHne https://m.edsoo.ru/7f43b5a2
49 KBanparubie HepaBeHCTBA U UX
pelieHne
50 KBanparusie HepaBeHCTBA M UX
pelieHue
['paduueckas uHTEpIIpETALIUS
51 HIe)pg)BeHCTB u CI/ICTEMpHep:BeHCTB c bubmorexa HOK
https://m.edsoo.ru/7f43b098
JIBYMsI IEPEMEHHBIMU
['padmueckas uHTEpIpETALIUS
52 HEPaBEHCTB U CHCTEM HEPABEHCTB C
JBYMsl IEPEMEHHBIMU
53 KonTtponsHas pabora o Teme
"Hepasencraa"
54 KBanpatuunas ¢pysakius, e€ rpaduk u bubnuoreka [JOK
CBOMCTBa https://m.eds00.ru/7f4396¢6
55 Kanparuunas ¢pynkuus, e€ rpapux u bu6nuoreka [IOK
CBOMCTBA https://m.edso0.ru/7f439842
56 KBanpatuunas ¢pynkuus, e€ rpaduk u bubnmorexa [JOK
CBOMCTBa https://m.edso0.ru/7f4399b4
57 [Tapaboia, KOOpAMHATHI BEPITHHBI bubnnorexa [JOK
napaboJIbl, 0Ch CAMMETPHUH MapadoIIbl https://m.edso0.ru/7f439eb4
58 [Tapa6ona, KOOpAUHATHI BEPILMHBI bubnnorexa [JOK
napaboIIbl, 0Cb CHMMETPHH NapaboIIbl https://m.edsoo.ru/7f43a03a
[TapaGosa, KOOpAUHATHI BEPIIMHBI bub6nuoreka [IOK
59
napaboJIbl, 0Ch CHMMETPHUH TapadoIIbl https://m.edsoo.ru/7f43alac
60 [TapaGoma, KOOpAUHATHI BEpPIIMHBI bubanorexa [JOK

napaboIIbl, 0Cb CHMMETPHH NapadoIIbl

https://m.edsoo.ru/7f43a31e



https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e

[Tapabona, KOOpAUHATHI BEPIIMHBI

bu6mmoreka [IOK

o1 napaboJibl, 0Cb CHMMETPHH MapaboIibl https://m.edso0.ru/7f43a526
62 [TapaGosna, KOOpAUHATHI BEPIIMHBI
napaboJIbl, 0Ch CHMMETPHUH TapadoIIbl
I'paduku Gynkumit: y = kx, y =kx +
63
b, y=k/x, y=x3, y=vX, y=[X|
64 I'paduku pynkmmii: y = kx, y = kX +
b, y=k/x, y=x3, y=vX, y=[X]|
I'paduku pynkumit: y = kx, y = kx +
65
b, y=k/x, y=x3, y=vX, y=[X|
66 I'paduxu Gynknmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
I'paduku Gynkumit: y = kx, y =kx +
67
b, y=k/x, y=x3, y=vx, y=[x|
I'paduku pynakomii: y = kx, y = kx +
68
b, y=k/x, y=x°, y=vX, y=x|
69 KonTtponsHas pabora o Teme bubnuoreka [IOK
"OyHKIUN" https://m.edsoo.ru/7f43ab84
70 [TonsiTe yncaoBOM bu6mmoreka [IOK
OCJIENOBATEIILHOCTHU https://m.edsoo.ru/7f43e6c6
3
p | e e S 10K
PeKypp N pMYy https://m.edsoo.ru/7f43ebda
dbopmyoii n-ro uneHa
ApudmeTrnueckas v reoMeTpuyecKas bubmmorexa [JOK
72
MIPOrpeccuun https://m.edsoo.ru/7f43ed7e
73 Apudmerndeckas 1 reoMeTpuIecKast bubnuoreka [IOK
IIPOTPECCUU https://m.edso0.ru/7f43f3b4
1) -
OPMYJIbI r0 qvneHa . bubmnoreka [IOK
74 apu(pMeTHYECKONH U T€OMETPUIECKON

IIPOrPECCUM, CYMMBI IIEPBBIX N

https://m.edsoo.ru/7f43f58a



https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a

75

76

77

78

YJICHOB

@opMyIIbl N-TO YWICHA
apuMeTHUIECKON U TEOMETPUUECKON
IIPOTPECCUI, CYMMBI IIEPBBIX N
YJICHOB

DopMyIIbl N-TO YICHA
apu(pMeTHYECKONH U TreOMETPUIECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

@opMyIbl N-TO YICHA
apuMeTUIECKON U TEOMETPUUECKON
IIPOTPECCHl, CYMMBI IEPBBIX N
YJICHOB

DopMyIIbl N-TO WICHA
apuMeTUYECKON U TEOMETPUUYECKON
IIPOTPECCHUI, CYMMBI IIEPBBIX N
YICHOB

bu6mmorexa [JOK
https://m.edsoo.ru/7f43ef2c

bu6mmoreka [JOK
https://m.edsoo.ru/7f43f0c6

Bbu6nuorexa [JOK
https://m.edsoo.ru/7f43f72e

bu6nmoreka [JOK
https://m.edsoo.ru/7f43f8a0

79

80

81

82
83

N300pakeHne 4ieHoB
apu(pMETHUECKON U TeOMETPUUECKOM
POrpeccrii TOUKaMH Ha
KOOPJMHATHOM MIOCKOCTH

N3obpaxenue 4ieHOB
apuMeTHUIECKON U TEOMETPUUECKON
MPOTPECCHil TOUKaMU Ha
KOOPJIMHATHOM IJIIOCKOCTH
JIMHEHBIN ¥ YKCIOHEHIMAIbHBIN
pocT

Cro’xHbIE IPOLIEHTHI

CnoxxHbIe IMPOLCHTHI

bubmuoreka [{OK
https://m.edsoo0.ru/7f43fe0e

bu6mmoreka [JOK



https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
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84

KonTponbhas pabota no teme
"YycnoBble NOCIEA0BATEIHLHOCTH "

https://m.edsoo.ru/7f4401a6

bubmuorexa [JOK
https://m.edsoo0.ru/7f4404f8

85

86

[ToBTOpeHme, 0600IIEHNE 1
cHCTeMaTH3allus 3HaHWH. 3anunch,
CpaBHEHHUE, ACHCTBUSA C
JICUCTBUTEIbHBIMHU YHCIIAMU,
YHUCIIOBAs TpsMast

[ToBTOpenue, 0600MICHNE 1

cucreMaru3anus 3HaHui. [IponeHTsl,

OTHOIICHUS, IPOIOPLIUN

87

88

89

90

91

[ToBTOpeHnue, 06001IeHNE 1
cHUCTeMaTU3alus 3HaHHM.
Oxpyrienue, npuOImKeHUe, OlleHKa

[ToBTOpenue, o600IIeHNE U
cucTeMaTu3anus 3HaHu. Pemenne
TEKCTOBBIX 3aJ71a4 apu(PMETHIECCKUM
crnocodom

[ToBTOpeHnue, 06001IIeHNE 1
cucTeMaTu3aIus 3HaHu. Pemenne
TEKCTOBBIX 3aJ1a4 apu(PMETHIECKUM
crocobom

[ToBTOpenue, 06001IeHIE U
cucTeMaTu3alus 3HaHuk. Pemenue
TEKCTOBBIX 33724 apUPMETHUECKUM
cIocooom

[ToBTOpenue, 0600MICHNE 1
CUCTEMAaTH3aINsI 3HAHUH.
[IpeoOpazoBanme anredpanyecKux
BBIPKCHUM, IONTyCTUMbIC 3HAUCHHUSI

bu6mmoreka [JOK
https://m.edsoo.ru/7f443b12

bu6mmoreka [JOK
https://m.edsoo.ru/7f443cd4

bu6mmorekxa [JOK
https://m.edsoo.ru/7f443fea

bubmuoreka [JOK
https://m.edsoo.ru/7f4441ca
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[ToBTOpEHME, 0000IIICHUE 1
CHCTEMATHU3AaLMs 3HAHWIA.

bubnnoreka [IOK

92 [IpeobpazoBanue anredpanveckux https://m.edsoo.ru/7f444364
BBIPXKEHUH, TOMYCTHMbIE 3HAYCHUS
[ToBTOpEeHME, 0000IICHUE 1

93 CHCTEMAaTH3alKs 3HAHHIA. bubmnoreka [IOK
[IpeobpazoBanue anredpanyecKux https://m.edsoo.ru/7f4446f2
BBIPKCHUH, TOMYCTHMBIC 3HAYCHHUS
[ToBTOpeHnue, 060061mEeHNE 1

94 CUCTEMAaTHU3alIMs 3HAHUM. bubnuorexa [JOK
[IpeoOpazoBanue anredpandecKux https://m.edsoo.ru/7f444a94
BBIPKEHUH, TOMYCTHMbIC 3HAYCHUS
[ToBTOpEHME, 0000IICHUE 1

95 cucrematusauus 3HaHu. OyHkuum: bubnuorexa [JOK
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edso0.ru/7f444c56
byHKIMI
[ToBTOpEeHmE, 0600IICHUE 1
cucreMaru3anus 3HaHui. OyHKIHu: bubmmorexa [JOK

96 .
MIOCTPOEHUE, CBOMCTBA U3YYECHHBIX https://m.edsoo.ru/7f444f44
byHKIMA
[ToBTOpeHwue, 06001IeHNE U

97 cucremaTusauus 3HaHui. OyHkunm: bubmuorexa [JOK
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f44516a
byHKIUI
[ToBTOpEHME, 0000IIICHUE 1

98 cucrematusanus 3HaHu. OyHkuuu: bubnnoreka [HOK
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edso0.ru/7f4452e6
byHKIII
[ToBTOpEHME, 0606H1eH1:Ie n BuGmorexa OK

99 CUCTEeMaTH3alMsl 3HAaHHH.

I'padmueckoe penieHne ypaBHEHUH U

https://m.edsoo.ru/7f445516
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HUX CUCTEM

[ToBTOpeHue, 0600IICHNE 1
CUCTEMAaTH3aINsI 3HAaHUH.

100 . 1
I'pacdnueckoe perieHre ypaBHEHUN U
UX CHCTEM
101 Wrorosas kKoHTpoOIbHAS paboTa 1
102 0606HU16HI/Ie Y CHCTEMAaTU3aLUs 1
3HAHHI
OBLIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

7 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI OCBOCHHUS OCHOBHOM
NPOBEPHEMOTo o0pa3oBaTeIbHOM NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTarta
1 UYrcna v BBIYUCIIEHUS
11 BoimonusATe, codyeras  yCTHbIE M INHCbMEHHBIE  NPUEMBIL,
' apudmeTnyeckue AeUCTBUS C PallMOHAILHBIMHU YHCIIAMH
HaxomuTh ~ 3Ha4YeHHWs]  YHMCIOBBIX  BBIP@XEHHUH,  MPUMEHSTH
1.2 pa3zHooOpa3Hble COCOOBI M MPUEMBI BHIYHUCIICHHS 3HAUSHUH APOOHBIX
BBIPAXCHUH, COZEPKAIINX OOBIKHOBEHHBIE U ICCITHYHbBIE APOOH
[lepexoguts OT oaHOM (opMBI 3amMcH 4YHWCcen K JAPYrou
13 (mpeoOpa3oBBIBaTh  JACCATHYHYIO  IpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYI0O B JECATUYHYIO, B YAaCTHOCTH, B OECKOHEUYHYIO
JECSITUYHYIO JIpOOB)
1.4 CpaBHUBATh U YIOPSAIOYUBAThH pallMOHAIbHbIE YUCIIA
15 OKpyriaTh yncia
BrBINoaHAT MPUKHUIKY M OLIEHKY pe3yJibTaTa BBIYUCICHHUH, OIICHKY
1.6 3HQYEHUW YUCJOBBIX BBIpAKECHUH. BBINOTHATH JEUCTBUA  CO
CTENEHSIMHU C HATYPAJbHBIMU NTOKA3aTEISIMU
17 [IpuMeHATh TpPU3HAKKM JENUMOCTH, PA3JI0KEHHE Ha MHOXKXUTEIN
' HATypaJIbHBIX YUCEI
Pemarp  mpakTUKO-OpUEHTHpPOBaHHBIC  3aJauyM, CBS3aHHbIE C
OTHOULICHUEM BEJIMYUH, MPONOPIUOHATBHOCTHIO BEJINYMH,
1.8 MPOLEHTaMH, HWHTEPIPETUPOBATh pE3yNbTaThl pEIIeHUus 3agad C
y4€TOM OTpaHUYEHMH, CBSI3aHHBIX CO CBOWCTBAMHM PacCMaTPUBAEMbIX
00BEKTOB
2 Anrebpandeckue BbIpaKEHUS
21 Ucnons3oBath anreOpandeckyr0o TEPMUHOJOTHIO W  CHMBOJIUKY,

IIPpUMCHATH e€ B nmponecce 0CBOCHUA yqe6Horo MaTcpHrajia



Haxonute 3HaueHusi OYKBEHHBIX BBIPQKEHUH TIpU  3aJaHHBIX

22 3HAYEHUSX MTEPEMEHHBIX
23 BoinonHsATe mpeoOpazoBaHUS 1IEJIOTO  BBIPAXKEHHS B MHOTOYIEH
' MIPUBEICHNEM NIOJIOOHBIX CIaraéMbIX, paCKPhITHEM CKOOOK
BbINOMHATE YMHOXKEHHE OAHOWIEHA HA MHOTOYJIEH M MHOTOWIEHA Ha
24 MHOTOWICH, TPHUMEHATH (OPMyNbl KBajapaTa CyMMBl W KBajpaTa
pa3HOCTH
OcCyIEeCTBIATh pa3I0KEHUE MHOTOWIEHOB Ha MHOXKUTEIH C IIOMOILBIO
2.5 BBIHECEHUS 32 CKOOKHM OOILEro MHOXHTENS, TPYIIIUPOBKH ClaraeMsix,
npuMeHeHHs (OpPMYJT COKPALIEHHOTO YMHOKEHUS
28 [TpumensTh mpeoOpa3zoBaHUS MHOTOUWICHOB ISl PELICHUS Pa3InIHBIX
' 3aJ1a4 U3 MaTeMaTUKU, CMEXHBIX [TPEIMETOB, U3 pealbHON MPAKTUKU
27 Hcnons3oBaTh CBOMCTBA CTENEHEW C HATypajIbHBIMHU IIOKa3aTeNIIMHU
' U1 IpeoOpa30BaHUs BHIPAKEHUN
3 VYpaBHEHUs U HEPABEHCTBA
Pemarp nuHelHbIE YypaBHEHHsS C OJHOM MEPEMEHHOW, MPUMEHSSI
3.1 IIpaBWJa MEPEX0A OT UCXOAHOIO YPaBHEHMSI K PAaBHOCUIBHOMY EMY.
[IpoBepsTh, SBISIETCA JIM YUCIO KOPHEM ypaBHEHUS
3. [IpumensTe rpaduueckue MeTOAbl NPU PEIIEHUH JIUHEHHBIX
' YPaBHEHUH U UX CUCTEM
33 ITonOupate npuMepsl ap YKUCeN, ABISIOLIMXCSA PELIEHUEM JITUHEMHOTO
' YpaBHEHHUS C ABYMs [IE€PEMEHHBIMU
CrtpouTh B KOOpJMHATHOM ITUIOCKOCTH IpaUK JIMHEHHOTO YPaBHEHHUS C
3.4 IBYMsI TIEPEMEHHBIMH; MOJIb3YsACh TpaduKOM, MPHUBOIUTH MPUMEPHI
pellIeHus] ypaBHEHUS
35 Pemate cuctemMbl 1BYX JTUHEMHBIX YPABHEHUM C JBYMSI TIEPEMEHHBIMU,
' B TOM 4HCJIE TpapUUecKu
CocTaBnsATh U pelaTh JUHEHHOE YPAaBHEHHE WIM CUCTEMY JIMHEWHBIX
3.6 YpaBHEHHUH 10 YCIOBUIO 3a/1a4, MHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MOJTY4YEeHHBII pe3yinbTar
4 Koopaunats! u rpaduku. OyHkinm
N300paxaTh Ha KOOPAWHATHONW NPSIMON TOYKH, COOTBETCTBYIOLIHE
4.1 3aJJaHHBIM KOOpJAMHATaM, JIy4M, OTPE3KH, HHTEpPBaJbl, 3alMCHIBATh

YHCJIOBBIE TPOMEKYTKH Ha alNreOpandeckoMm s3bIKe




4.2

4.3

OTtmeyaTe B KOOPAMHAaTHOM IUIOCKOCTH TOYKM IO 3aJaHHBIM
KOOp/AMHAaTaM
Crpouts rpaduku auHerHbIX GyHkuuid. Ctpouts rpaduk GyHKIUU Y

= x|

4.4

4.5

4.6

OnwuchiBaTh C MOMOINBIO (PYHKIWH W3BECTHBIC 3aBHCHUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpEMs, PAaCCTOSHHE, LEHY, KOJUYECTBO,

CTOMMOCTb, IPOU3BOIUTENILHOCTh, BpeMsi, 00BEM pabOThI
HaxonnTh 3HaueHune yHKIMK IO 3HAYEHUIO €€ apryMeHTa

[Tonumare rpaduueckuii crmoco® TpPENCTaBICHHUS U aHaIHM3a
uHpoOpMallMK, U3BIEKAaTh U HMHTEPIPETUPOBATH HHGOOPMALMIO U3

rpauKOB peabHBIX MTPOLECCOB U 3aBUCUMOCTEH

8 KVIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

1

1.1

1.2

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

Yucina ¥ BLIYMCIIEHUS

Hcnonp30BaTh  HayalbHbIE  MNPEACTABIECHUS O  MHOXECTBE
JNEUCTBUTEIIBHBIX YMCEI I CPABHEHUS, OKPYIJICHHUS U BBIYUCIICHUM,
n300paxaTh JEHCTBUTENbHBIE YKCIAa TOYKAMH Ha KOOPAMHATHOMN
IpsAMOi

[IpumeHnsTh TNOHATHE  APUPMETUYECKOrO  KBAJAPaTHOTO  KOpHS,
HaXOAWTh KBAJpaTHbIE KOPHH, HCIIOJIB3YsSd IIpH HEOOXOAMMOCTH
KaJIbKYJISTOP, BBIIOJIHATH MPE0OpPa30BaHUsl BBIPAKEHHUM, COJepKAIIIX

KBaJpATHBIE KOPHH, HCIIOJIb3Ys CBONMCTBA KOPHEN

1.3

2.1

2.2

HUcnons3oBaTh 3amucud  OOJBIIMX M MaJIBIX YHMCEI C IIOMOIIBIO
JECATUYHBIX ApoOeit u creneHed yncna 10

Anrebpandeckue BoIpaKEHUS

[IpuMeHATh TOHATHE CTENEHU C LEJIbIM II0Ka3aTelieM, BBITIOIHATH
npeoOpa3oBaHMsl BBIPAKEHUM, COAEPKAIIMX CTEMNEHU C LEIbIM
MOoKa3aTejieM

BrImonHATE  TOXKAECTBEHHBIE  MPEOOpa3OBaHUSI  PAIMOHAIBHBIX

BBIpa)KeHI/Iﬁ Ha OCHOBC IIpaBUJI JEHUCTBUMH HaJ MHOTOWICHAMH U

anredpanyeckuMu IpoosMu



2.3

2.4

3.1

3.2

3.3

3.4

4.1

4.2

9 KUIACC

k/x

PacknanpiBate KBagpaTHbIA TPEXUIIECH HA MHOKHUTEIIN

[TpumensaTh npeoOpa3oBaHUsl BBHIPAKEHUN ISl PEIICHHUs Pa3TUYHBIX

3aaa4 U3 MaTEMaTuKH, CMCXKHBIX MIPEAMETOB, U3 peaJ'IBHOI\/'I IMPAKTUKN
ypaBHCHI/IH U HCpaBCHCTBA

Pemarp nuHeliHble, KBaJpaTHbIE YpaBHEHHs U pallMOHAIbHbBIE
ypaBHEHUS, CBOJAIINECS K HUM, CHCTEMBI JIBYX YpaBHEHUH C IBYMS

MNEPEMEHHBIMU

[IpoBoauTh mpOCTEHIIME HCCIECAOBAaHUS YPAaBHEHUHM U CHUCTEM
ypaBHEHHMH, B TOM UHClIeé C NPUMEHEHHEM TIpapHuecKux
IpeJcTaBiIeHUi (yCTaHaBIMBaTh, UMEET JIM ypaBHEHHE WIM CHUCTEMa

ypaBHeHPIf/'I peuieHus, €CJIM UMECT, TO CKOJIBKO, U npoqee)

[lepexomuts OT cioBecHOM  (OpPMYNIHPOBKM  3ajadyu K €€
anreOpanvyeckod MOJIENM C MOMOILIBIO COCTABJICHUS YpPaBHEHUS WIIU
CUCTEMBbl YpaBHEHUW, HWHTEPNPETHUPOBATH B COOTBETCTBHH C

KOHTEKCTOM 3a/1a4yM MMOJTYy4YEeHHBIN pe3ynbTar

[IpuMeHATh CBOWCTBA YUCIIOBBIX HEPABEHCTB JJIsi CPAaBHEHUS, OIICHKH,
pelaTh JUHEHMHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOM U UX CUCTEMBI,
naBaTh  TIpa@UUYeCKyr0  WJUIIOCTPAIIMI0  MHOXECTBA  PEIICHUI
HEpPaBEHCTBA, CUCTEMbI HEPABEHCTB
DOyHKIMHU
[TonnMaTre W HCMONAB30BaTh (YHKIHUOHAIBHBIC TIOHATHS U S3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYCHHMSI), OMPEACNATh 3HAUYCHUE
(GyHKIMHM TIO 3HAYEHUIO apryMeHTa, OMPEeNsaTh CBOMCTBA ()YHKIIMH
o e€ rpaduky
CrtpouTts Tpaduku dMeMeHTapHbIX YHKINN BUIA:

y=k/x

, ¥y =X% y = X%y = [X|, onuChIBaTh CBOWCTBA YUCIOBON (PYHKIMHU IO €€

rpaduky



Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMI)Ie NnpeaAMETHLBIC PE3yJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeJ1bHOI7I nmporpaMmbl OCHOBHOI'O oo1ero 06p330BaHI/Iﬂ

1

11

Yucna ¥ BEIYUCICHUS

CpaBHuBaTh M YHOPSAOYMBATH PAlMOHAIBHBIE U HPPAIlMOHAIbHBIE

qucia

1.2

BoinonuaTe apudmeTrueckue OEHCTBUS C pallOHAIbHBIMU YHUCIIAMHU,
coueTasl YCTHbIE M MHUCHhMEHHBIC MPUEMBI, BBITIOIHATH BBIUYUCICHUS C

HppauOHAJIbHBIMU YHUCJIaMHU

1.3

1.4

2.1

HaXO,Z[I/ITB 3HAYCHHS CTEIeHEH ¢ OCJIBIMH ITIOKAa3aTCIIIMHU U KOpHeﬁ,

BBIYHCIIATH 3HAYCHHUA YK CIIOBBIX BBIpa)KeHI/Iﬁ

OKpyrisTh 1eHCTBUTENbHBIE YHCIIA, BBIMOIHITh MPUKUIKY pe3yJbTaTa

BBIYUCIICHUM, OLICHKY YHMCJIOBBIX BBIPAKECHUN
VYpaBHEHUs U HEPABEHCTBA

Pemate  nMHeEHHBIE W KBaJgpaTHbIE ypaBHEHMS, YpaBHEHMS,

CBOJISIIMECS K HUM, TPOCTeHIINe qpOOHO-pallMOHaIbHbIE YPAaBHEHUS

2.2

2.3

2.4

Pematp cuctemsl ABYX JIMHENHBIX ypaBHCHI/Iﬁ C ABYM: IEPCMEHHBIMU
U CUCTCMBI IBYX ypaBHeHI/II\/'I, B KOTOPBIX OJJHO YPABHCHUC HC ABJIACTCA

JIMHEUHBIM

Pemate TEKCTOBbIE 3a/a4M anreOpanvyeckuM CrIocoOOM C MOMOIIBIO
COCTABJICHMSI YpPAaBHEHMS WIM CHCTEMBI [IBYX YPaBHEHHMH C JBYMs

MNEPEMEHHBIMU

[IpoBomuTh mpOCTEHIIME HCCIECAOBAaHUS YPAaBHEHHM W CHCTEM
ypaBHEHUH, B TOM 4UHCI€ C MPUMEHEHHEM TrpapuuecKux
NpeJCTaBICHUN (HanpuMep, yCTaHaBIUBaTh, UMEET JIM ypaBHEHUE WIN

cucrema ypaBHCHI/Iﬁ peucHus, €CJIn UMECT, TO CI(OJ'IBKO)

2.5

2.6

PemraTs JIMHEWHBIE HCpaBCHCTBA, KBaApaTHBIC HCPaBCHCTBA,
I/I306pa)KaTB peHICHUC HCPABCHCTB Ha 217 (i (0):10) HpﬂMOfI, 3allMChIBATh

pPEIICHUC C TIOMOIIIBIO CUMBOJIOB
Pemarr cucTtemMbl JIHMHEHHBIX HCPABCHCTB, CHCTCMblI HCPABCHCTB,

BKIIFOHAOMIUMC KBAaJApaTHOC HCPABCHCTBO, 1/1306pa>1<aT1> peuicHuc

CUCTCMbI HCPABCHCTB Ha YHCIOBOH HpﬂMOfI, 3alMUChIBATh PCUICHUEC C




2.7

3.1

3.2

3.3

3.4

MTOMOIIIbI0 CUMBOJIOB
Hcnonp30BaTh HEpaBEHCTBA MPU PEIICHUH PA3JIMYHBIX 3a/1a4

OyHKIMHU

PacrioznaBate  (QyHKIMM ~ HW3yuyeHHBIX  BUAOB.  [lokasbIBaTh
CXEMAaTUYECKH PaCIONIOKEeHNE HAa KOOPAMHATHOM TIIOCKOCTH TrpaduKoB
byukumii Buaa: y=kx, y=kx+b, y=Kk/X, y=ax’+bx+c, B 3aBUCUMOCTH OT
3Ha4YCHHUH KO3(PPHUIIMEHTOB, OMMMCHIBATH CBOMCTBA (YHKIIUIA
[Toka3piBaTh CXEMATHYECKM pACIOJNOKEHHE Ha  KOOPAMHATHOM

IJIOCKOCTH TpadukoB (GyHKIMK BUAa y = VX, y = |X| ¥ ONHUCHIBaTh
cBoiicTBa (pyHKUIUI

Crpouts u wu300pakaTb cXeMaTHUYECKH TpaduKU KBaIPATUUHBIX
(yHKIMA, OMHMCHIBATH CBOWCTBA KBAAPATUYHBIX (QYHKIUA TIO0 HUX
rpadukam

Pacno3naBaTe kBajpaTHYHYH QYHKIHIO MO GopMyse, NPUBOIUTH
MpPUMEphl KBAJPATUYHBIX (YHKIUA W3 peambHOM >KWU3HH, (DU3HKH,

reoMeTpUn

ApI/I(l)MCTI/I‘leCKaSI N TCOMETPHUICCKaA MpOrpeCCcuun

4.1

4.2

4.3

PacrioznaBaTh apupMeTHYecKyt0 U reOMETPUUYECKYI0 POTPECCHH MTPU
pasHBIX coco0ax 3aJaHus

BrIMOMHATE BBIUKCIACHUS C HUCIMOJB30BaHHEM (OpMyYT N-TO djeHa
apu(MeTHyecKol U reoMeTpUYECKON MPOTrpeccHii, CyMMbI MEPBHIX N

YJICHOB

I/I3o6pa>1<aTb YJICHBI ITOCJICA0BATCIIPHOCTH TOYKaAMM Ha KOOpHHHaTHOﬁ

IIJIOCKOCTH

4.4

PemraTs 3aJa4u, CBA3aHHBIC C YHCJIIOBBIMU IIOCJICOOBATCIBHOCTIMH, B
TOM 4YHUCJIC 3aJadyu H3 peanLHoﬁ KHU3HHU (C HUCIIOJIBb30BaAHHNEM

KaJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHIA)



IMPOBEPAEMBIE 3JIEMEHTbBI COOEP KAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Yucna 1 BIYMCIECHUS
JpoOu OOBIKHOBEHHBIE U JECATUYHBIE, MEPEX0] OT OAHON (OpPMBI 3amucu
11 npobeit xk napyroi. IloHsTHE panMOHANIBHOTO 4YHCIA, 3alUCh, CPaBHEHUE,
YIOPSAA0YMBAHUE PALIMOHATIBHBIX YHCEI
19 ApudmeTnueckue AeMCTBUA C pallMOHAIBHBIMU YKciIaMu. Perienue 3agau u3
' peasbHOM MPaKTUKKU Ha YacTH, Ha 1poou
13 CreneHb C HaTypaJbHBIM TIOKa3aTeleM: OIpeaesieHHe, NpeoOpa3oBaHue
' BBIPA)XEHUI1 HA OCHOBE OIPENIENIEHUs, 3aIUCh OOJIBIINX YUCET
14 [IpouieHThl, 3amuch MPOLEHTOB B BHJE ApoOU W ApoOU B BHUJE MPOIEHTOB.
' Tpu oCHOBHBIE 3a/1a4 HA IPOLIEHTHI, PELLIEHUE 3a/1a4 U3 PEaJIbHOU TPAKTUKU
L5 [IpuMmeHeHnEe TNPU3HAKOB  JEIMMOCTH, DPA3NIOKEHHE HAa  MHOXHUTEIU
' HaTYpaJIbHBIX YUCEIl
16 PeanpHble  3aBHUCHMOCTM, B TOM 4Mciae TMpsMas M oOpaTHas
' IIPONOPLHOHATIBHOCTH
2 Anrebpandyeckue BhIpaXKEHUS
21 [IepeMeHHBIE, UMCIIOBOE 3HAYEHNE BBIPAXKEHUS C NEpeMEHHOM. JlonmycTrmble
' 3HAYEHUS MEPEMEHHBIX
95 [IpencraBneHne 3aBUCHMOCTH MEXKIy BEIWYMHAMH B BHIAE (OPMYIIHL.
' Brrancnenus no popmymnam
23 [IpeoGpa3oBanue  OYKBEHHBIX  BBIPAKEHHUH, TOXKIECTBEHHO  pPaBHbIE
' BBIPAKCHUS
2.4 CBolicTBa CTENEHU C HATYPAJIBHBIM I10Ka3aTeIEM
95 OpnHowieHbl U MHOrouneHsl. CreneHb MHOrowieHa. Clo)keHHe, BBIUMTAHUE,
' YMHOXEHUE MHOTOWIEHOB
25 @opMyIIbl COKPAIEHHOIO YMHOXKEHHU: KBaAPaT CYMMBI U KBaJApaT Pa3HOCTH.
' ®opmyia pa3HOCTH KBapaToB. Pa3noxkeHre MHOrO4JIEHOB HA MHOKHUTENH
3 YpaBHeHUS



VYpaBHeHHe, KOpEHb YpaBHEHHUS, MpaBWia NPeoOpa3oBaHUs YypaBHEHUS,

3 PaBHOCWJIBHOCTb YPaBHEHHU
39 JluHeiiHOe ypaBHEHHE C OJHOM MEPEMEHHOW, YHCIIO KOPHEH JIMHEHHOTO
. YpaBHEHUS, PEUICHNE JIMHEWUHBIX YPaBHECHUI
33 CocraBieHne ypaBHEHUH IO YCJIOBUIO 3a/a4yM. PelieHne TeKCTOBBIX 3a/1ad C
' MOMOUIBIO YPaBHEHUI
3.4 JInnHeiiHOe ypaBHEHHE C ABYMsI IEPEMEHHBIMU U €T0 rpapuK
Cucrema JByX JMHEMHBIX ypaBHEHUH C JBYMsl IepeMEHHbIMU. PemeHue
3.5 CHCTEM ypaBHEHUH CIOCOOOM MOJCTAHOBKHU. IIpumepsl pemeHust TeKCTOBBIX
3a/1a4 ¢ MOMOULIBIO0 CUCTEM YPABHECHHN
4 Koopaunats! u rpapuku. @ynkunu
4.1 Koopaunara Touku Ha mpsMoit
42 Hucnossle IPOMEKYTKH. PaccTosiHue Mexay AByMS TOUYKAMHU KOOPAMHATHOU
' MPSMOI
43 [IpsimoyronbHas cucrtema koopauHar, ocu OX u Oy. Abcuucca U opavHaTa
' TOYKHU Ha KOOPJAUHATHOM IIOCKOCTH
W [Ipumeps! rpadukoB, 3agaHHbIX (GopMmynamu. YTeHne rpadukoB peanbHBIX
' 3aBUCUMOCTEN
4.5 [onsarue Gpynkuun. I'papuk pynkunu. CroricTBa QyHKIHIA
4.6 Jlunetinas pyukmus, e€ rpaduk. ['paduk pyHKINMN y = [X|
A7 I'paduueckoe pemieHne JUHEHHBIX YpaBHEHUH M CHUCTEM JIMHEHHBIX
' yYpaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT CO/iePKAHUS
1 Yucna v BBIYUCITCHUS
11 KBampatueiii kopeHb u3 uuncna. lloHsTHE 00 WppalMOHAIBHOM YHCIIE.
' JlecaTuuHble TPUOIMKEHNS UPPALMOHATIBHBIX YHCEI
CgoiicTBa apupMETHUUECKHX KBaIpaTHBIX KOPHEH W HMX MPUMEHEHHE K
1.2 peoOpa30BaHUIO YHUCIOBBIX BBIPAKEHUM M BBIYMCICHUSAM. J[eficTBUTENbHbIC
qucia
1.3 CreneHsb ¢ 1esbIM MokaszaTesneM 1 e€ cBoiicTBa. CTaHIapTHas 3alKiCh YUCia



AnrebpanuecKkue BbIpaXKESHUs

2.1 KBanpatHblii TpEXuiieH, pa3ioskeHue KBaIpaTHOro TPEXUIeHa Ha MHOKUTEIN

2.2 Anrebpanueckas 1poob. OCHOBHOE CBOWCTBO anredpanyeckoi Apoou

2.3 CrnoxeHue, BBIYUTaHHE, YMHOKEHHE, JICJICHHE anreOpandeckux Ipodei

24 ParmonanbHblie BEIpRXXEHUS U UX ITPpeodpa3zoBaHue
3 VYpaBHEHMs U HEpaBEHCTBA

31 KBangpatHoe ypaBHeHMe, ¢opMmynaa KOpHEH KBaJIpaTHOTO YpaBHEHHUS.
' Teopema Buera

3.2 Pemienue ypaBHeHU, CBOIAIIMXCS K TUHEWHBIM U KBaAPaTHBIM

3.3 [pocreiimme ApoOHO-paLMOHATBHbBIE YPaBHEHHS

I'paduueckas uHTEpHpeTaLUsl YpaBHEHUN C ABYMSI IEPEMEHHBIMH U CUCTEM
3.4 JMHENHBIX YPAaBHEHMU C ByMs NepeMeHHbIMH. [Ipumepsl pemeHns cuctem
HEJIMHEHHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU

3.5 Pemennie TeKCTOBBIX 3aj1a4 aNredpandeckum crnocooom

3.6 UYucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaseHcTBO ¢ 01HOM NTEpeMEHHON

3.8 PaBHOCHIIBHOCTH HEPaBEHCTB

3.9 JIuHeiiHbie HEPaBEHCTBA ¢ OJHON IEPEMEHHOM

3.10 CucreMbl TUHEMHBIX HEPABEHCTB C OAHON IIEPEMEHHOM
4 OyHKIIUA

41 [onste ¢yuknuu. OO6nacTe ONpeneNeHus W MHOXKECTBO 3HAueHUI
' ¢ynkuuu. CriocoOs! 3a1aHus GyHKIUN

4.2 I'paduk pynkuun. Yrenue cBoHCTB GYHKIUH MO €€ rpaduKy

4.3 [Tpumepst rpadkoB QPyHKITHN, OTPAKAIONMINX PeaTbHBIE TIPOIECChHI

44 OyHKIUKM, ONUCHIBAIOIIME TPSIMYI0 H OOpaTHYI MPONOPIHMOHAIBHBIE
' 3aBHCUMOCTH, UX IrpaduKu

4.5 @yHKIMHU y =x7, y = x7°

4.6 Oyukuuu Y = [x, y = |x|

4.7 I'paduueckoe pelieHre ypaBHEHUH U CUCTEM ypaBHEHU I

9 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT CO/IEPKAHUS




Yucia U BLIYMCIIEHUS

PanmonanbHbIC 4ynciia, HUppalMOHAJIBHBIC YHCJIa, KOHCYHBIC U OECKOHEYHbBIE

11 JIECSITUYHBIE TPOOH
MHOXecTBO J1eHCTBUTENbHBIX YHCEN, JEHCTBUTENIbHBIE YKCIa KaK OECKOHEUHbIE
19 JecSITUYHbIe ApoOu. B3auMHO 0JJTHO3HAYHOE COOTBETCTBUE MEXKIy MHOKECTBOM
' JIEUCTBUTENIbHBIX YMCEIT U KOOPIUHATHOM TIpsiMoid. CpaBHEHUE IEUCTBUTEIbHBIX
qucel
1.3 Apudmerndeckue 1eHCTBUS € IeHCTBUTEIbHBIMH YHCIaAMH
W3mepenus, npuOIMKeHus, OLEHKU. Pa3Mepbl 00bEKTOB OKpY’KAIOIIET0 MHUPA,
14 JUINTEJIBHOCTh IIPOLECCOB B OKpyxkaromeM Mmupe. [IpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpHOmKeHus. Okpyrienue uucen. [Ipukuaka u omeHka
pEe3yJIbTaTOB BEIYMCIIEHUI
2 YpaBHEHMS U HEpaBEHCTBA
2.1 VYpaBHEHHUS € OJTHOM EpeMEHHON
2.2 JInneiiHoe ypaBHeHue. Penienne ypaBHeHNH, CBOAAIIMXCS K JIMHEHHBIM
2.3 KBagparHoe ypaBHeHue. Penienre ypaBHeHUN, CBOAAIIMXCS K KBaJAPaTHBIM
24 bukBanpatHoe ypaBHenue. Ilpumepbl pelleHHs YpaBHEHMM TpeTbedl U
' YETBEPTOU CTEIIEHEN PaA3IOKEHUEM HAa MHOKHUTEIN
2.5 Pemenue npoOHO-paliMOHANIbHBIX YPaBHEHUN
2.6 Cucrembl ypaBHEHUH
2.7 VYpaBHEeHUE ¢ IBYMS IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cucreM qByX JTMHEHHBIX YPAaBHEHUN C ABYMS IIEPEMEHHBIMU
29 Pemienue cucrem AByX ypaBHEHHM, OJHO U3 KOTOPBIX JIMHEMHOE, a APYroe —
' BTOPOH CTEIICHU
2.10 I'padmueckas uHTEpIpETALUS CUCTEMBI YPAaBHEHUI C IBYMsI IEpEMEHHBIMU
2.11 Pemenne TekCTOBBIX 3a7a4 alreOpanyecKiuM CriocoOoM
2.12 YucnoBble HEPABEHCTBA U UX CBOICTBa
2.13 Pemenne nMHEMHBIX HEPABEHCTB C OAHOM IIEPEMEHHOM
2.14 Pemenne cucreM JTMHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHON
2.15 KBanpaTHble HepaBeHCTBa
216 I'paduueckass wHTEpHpeTalsi HEPABEHCTB W CUCTEM HEPABEHCTB C JBYMS
' [IEPEMEHHBIMU
3 OyHKIIUN



KBagparuunas ¢ysknus, e€ rpaduk u cBoiictBa. [lapaGona, KOOpIUHATHI

3 BEPIIUHBI MapadO0JIbl, OCb CHMMETPUHU MTapadOIIbI

3.2 I'paduku Gynkimii y=kx, y=kx+b u ux cBoiictBa

3.3 I'paduku Gyuximii y=K/X, y = x* u ux cBoicTBa

3.4 I'paduku pyHkImii , 1 UX CBOMCTBA
4 UwucioBbie OCIIEIOBATEIFHOCTH

a1 Omnpenenenre M CrocoObl 3aJaHMs YUCIIOBBIX TOCJICIOBATEIIBHOCTEH. 3a1aHue
' MOCIIEA0BATEIBHOCTH PEKYPPEHTHOM hopmyrnoi u popMyIoit N-To ujaeHa

42 Apudpmernueckas nporpeccus. Dopmynbl N-ro wieHa apupMeTHIECKOM
' MIPOTPECCUU, CYMMBI TIEPBBIX N WICHOB

43 I'eomerpuueckas mnporpeccus. QPopMyiasl N-ro0  WIEHa T'€OMETPUYECKON
' IIPOTrPECCUH, CYMMBI IIEPBBIX N YJIEHOB

A4 N3o00paxeHne 4YI€HOB apU(PMETHYECKOH U TIeOMETPUYECKOW mporpeccuit
. TOYKAMHU HAa KOOPAMHATHOW IUNIOCKOCTH. JIMHENHBIN U SKCITIOHEHIIMAIBHBINA POCT

4.5 Cno>xHbl€ MPOLICHTHI



ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
HPOI'PAMMBbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

Kox
NpoBepsieMoro
TpeOoOBaHUS

IIpoBepsiemble TpeGOBaHUS K NPEAMETHBIM pe3y/JbTaTaM
OCBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOI NPOrPaMMbI OCHOBHOT'O
o0miero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh IMOHATUSAMHU: MHOXECTBO, ITOJAMHOXECTBO,
OllEpallid HaJ MHOXXECTBAMH;, YMEHHUE OIEPUPOBATH ITOHATUSMH:
rpad, cBs3HBIM Tpad, AepeBO, LUKI, NPUMEHATh UX IMPU PELICHUU
3ajJjay; yMEHHUE UCIOJIb30BaTh rpaduyeckoe MpeacTaBIeHHEe MHOXKECTB
IUI OIIMCAHMsl PEaJIbHBIX MPOLIECCOB U SBICHUM, NIPU PEUICHUM 3a1ad

U3 IPYTUX y4eOHBIX MPEIMETOB

YMmenue OIICpHUPOBATH IMOHATHAMU: OIIPCACICHUC, aKCHOMA, TCOpPCMaA,
A0Ka3aTCJIbCTBO, YMCHHEC pacCliO3HaBaTb MCTHHHBIC W  JIOKHBIC
BBICKA3bIBaHHUA, IPHUBOJUTL IMPUMEPBI U KOHTPIIPUMCPLBI, CTPOUTH

BBICKA3bIBAHHA U OTpULAHUSA BBICKa3bIBAaHUH

YMeHnue onepupoBaTh MOHATHUSMHU: HATYpalbHOE YHCIIO, MPOCTOE U
COCTaBHOE YHCIIO, JI€IUMOCTb HATypaJIbHbIX YHUCEN, MPU3HAKU
JETMMOCTH, 1I€JI0€ YHCIIO, MOAYJb YHCJIa, OOBIKHOBEHHAas ApOoObh M
NecsATUYHAs IpoOb, CTAaHIAPTHBIM BUJ YHCIA, PAMOHAIBHOE YHCIIO,
UppalMoOHAIbHOE YHWCIO, apu(METHUYeCKUd KBAJApPATHBI KOPEHB;
YMEHUE  BBINONHATH JEHUCTBUA C  YHUCIAMH, CpaBHUBATb U
YHOOPSAIOYMBATh YWCIA, MPEACTABIATh YHCIAa Ha KOOPIAWHATHON
NpsIMOM, OKpYIJIATH YHUCIA; YMEHHUE JENaTh MNPUKHUIKY U OLICHKY

pe3yJibTaTa BBIYMCICHUM

YMeHue onepupoBaTh MOHATUSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apudmeTnyeckuil KBaJpaTHBIH KOpPEHb, MHOTOYJICH, ajreOpandeckas
IpoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HaTypaJIbHOM CTeneHu
Oosbllle €AMHUIIBI; YMEHHME BBIIOJIHATH Pacuy€Tel MO (Qopmyliam,
npeoOpa3oBaHus LENbIX, APOOHO-PAllMOHAIBHBIX BBIPAKEHUN U
BBIPKEHUI C KOPHSIMH, Pa3I0KEHHE MHOTOYJICHAa Ha MHOXKUTENHU, B
TOM 4YHCIIE C HCIOJb30BaHUEM (OPMYNT Pa3HOCTH KBAJApPaToB H

KBaJApaTa CyYMMbI U pa3HOCTU

YMmenue OIICPHUPOBATH NOHATUAMU: YHUCIIOBOC PABCHCTBO, YPABHCHHUC C




OJIHOM TNEPEMEHHOW, YHCIOBOEC HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHUE penlaTh JIMHEHHbIE U KBaJpPaTHbIE ypaBHEHUS,
IpOOHO-pallMOHANIFHBIE YPABHEHHS C OJHOW MEPEeMEHHOM, CHCTEMBI
IBYX JIMHENHBIX YPaBHEHWH, JIMHEIHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJlpaTHblE U JPOOHO-pallMOHAJIbHbIE HEpPAaBEHCTBA C  OJHOU
MIEPEMEHHOM, B TOM YHMCJE MPU PEIIEHUHU 3a]1a4 U3 IPYTUX MPEIMETOB
U TPaKTUYECKUX 3a7ay; YMEHUE HCIIOJIb30BaTh KOOPAMHATHYIO
OpsIMYI0 ¥ KOOPAMHATHYIO IUIOCKOCTh JJIsi M300pa)KeHHsl pelieHuit

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHne onepupoBaTh MOHATUAMU: QYyHKIUS, rpaduK QyHKIUA, HYJIHA
byHKIHH, POMEXYTKH 3HAKOITOCTOSTHCTBA, POMEXKYTKH
BO3pacTaHMs, YyOBIBaHWS, HaWOOJbIIEE M HAUMEHbIIEEe 3HAYCHUS
byHKIIH; yMeHHe OIIepUpOBAThH HOHATHSAMHU: npsMast
PONOPLUHUOHATIBHOCTD, JUHEWHasT (YHKIUSA, KBaJpaTuyHas (QyHKIHS,
oOpaTHasi TMPONOPLHUOHANBHOCTb, Mapaboia, rumepoosa; yMmeHue
CTPOUTH TpaQuKH QYHKIUH, HCIIOTH30BATH TPAPUKH IS ONIPEISIICHIUS
CBOMCTB IPOIIECCOB M 3aBUCHMOCTEH, /ISl PEIICHHs 3a7ad U3 JAPYTUX
yu4eOHBIX TPEAMETOB U PpEAITbHOM IKU3HH, YMEHHE BBIPAXKATh

(dbopMysiaMy 3aBUCUMOCTH MEXIY BEIMUYUHAMU

Ymenue OIepupOBaThH MOHATHUSIMHU: I0CJIE10BATEIBHOCTD,
apupmeTHyeckass M TeOMETpUYecKas  IPOrPEeCCHH;  yMEHHUE
UCIIOJIb30BaTh CBOWCTBA TOCJEI0BATEIBHOCTEH, (GOPMYIIBI CyMMBI U
o0IIero 4jeHa MpH pelIeHUH 3ajad, B TOM 4YMCJE 3a1ad U3 JIPYTUx

y4€OHBIX MPEIMETOB U PEATbHON KU3HH

YMeHue pemarh 3a7aud pasHbIX TUIOB (B TOM YHCJIE Ha MPOLEHTHI,
J0MM W 4YacTd, JIBWKEHHE, paboTy, IeHy TOBapOB M CTOUMOCThb
MOKYTIOK U yCITyT, HAJIOTH, 33J1a4i U3 00JacTH yIpaBICHUS JTUYHBIMU U
CeMEeWHbIMU  (MHAHCAMM); YMEHHME  COCTABISATH  BBIPAXKCHHS,
YpaBHEHUs, HEPaBEHCTBA M CHUCTEMBl IO YCIOBHUIO 3aJayH,
UCCIIeIoBaTh MOJIYYEHHOE pEIIeHUE U OLICHHWBATh MPaBIONOJ00HOCTh

IMMOJYYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMHU: (QUrypa, TOUKa, OTPE30K, Mpsmas,
Jyd, JIOMaHasi, yroj, MHOTOYT'OJIbHUK, TPEYTOJIbHUK, PaBHOOEIPEHHBIN
U PaBHOCTOPOHHUN TPEYroJIbHUKHU, NPSIMOYTOJIbHBII TPEYrojbHUK,

MCAHaHa, 6I/ICCCKTpI/Ica U BBICOTA TPCYI'OJIbHUKA, quLIpéXYFOHLHI/IK,




napajjiesiorpaMM, poMO, TMPSAMOYTOJbHUK, KBajpaT, Tpamelus;
OKPYKHOCTb, KpYT, KacaTejabHas; 3HAKOMCTBO C IPOCTPaHCTBEHHBIMU
¢urypamu; ymMeHue pemarb 3aJadd, B TOM YHCIE U3 MOBCETHEBHOU
KU3HU, HA HAXOXKJIEHUE I€OMETPUYECKHX BEJINYMH C MPUMEHEHUEM

M3Y4YEHHBIX CBOMCTB QUryp u (akroB

10

YMeHue OmepupoBaTh IOHATUSMHU: PABEHCTBO (HUTYp, pPaBEHCTBO
TPEYTrOJIbHUKOB; MMapaUIEIbHOCTh U NEPHEHAUKYJISIPHOCTh MPSIMBIX,
yroia MeXAy TMpsSMbIMU, TEPHEHIUKYISp, HAKJIOHHAs, MPOCKIUs,
nonobue Guryp, nogo0HbIE TPEYTOJbHUKH, CHMMETPHUSI OTHOCUTEIBHO
TOYKM U NPAMOH; YMEHHE paclo3HaBaThb PAaBEHCTBO, CUMMETPHUIO U
nonobue Guryp, mapamieabHOCTh U MEPIEHANKYISIPHOCTh MPSMBIX B

OKpY’KaloIIeM MUpPE

11

12

13

14

YMeHue onepupoBaTh IOHATHUSAMHU: JUIMHA, PAcCTOSHUE, YIoJ
(BeqiMuMHA yrjla, CHHYC W KOCHUHYC yIJIa TPEYrojbHHKA), IJIOLIA/lb;
YMEHHE OLIEHUBATH pa3Mephl MPEIMETOB U OOBEKTOB B OKPY’KaIOIIEM
MHUpE; YMEHHE NpUMEHATh (OpMyJbl NepuMeTrpa U IUIOLAAU
MHOTOYTOJIbHUKOB, JJIUHBI OKPYKHOCTH M IUIOMIAJN Kpyra, o0bema
IPSIMOYTOJIBHOTO IAapaJUICNICIUIIEIa; YMEHUE INPUMEHATh IPU3HAKU
paBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TpUrOHOMETpUUECKHE COOTHOLICHMS  JAJIs

BBIYUCIICHUS JUIUH, PACCTOSHUM, IIJI0OIIAEH

Ymenue wu3zo0pakaTh IUIOCKHE (Urypsl W UX KOMOMHAIUH,
MPOCTPAHCTBEHHBIE (UTYPHl OT pPYKH, C TOMOMIBIO YEPTEKHBIX
MHCTPYMEHTOB M  3JIEKTPOHHBIX CPEJACTB IO TEKCTOBOMY HJIU

CHUMBOJIbHOMY OITMCAHUIO

Vmenue OIICpHUpPOBATH INOHATHUAMMU MMpsAMOYTOJIbHAsA CHUCTCMa
KOOpJAUHAT, KOOPAHNHATLL TOYKH, BCKTOD, CymMMa BCKTOPOB,
IMPOU3BCACHUC BEKTOPA HA YHUCJI0, CKAJIAPHOC IMMPOMU3BCACHUC BCKTOPOB,
YMCHHEC HCIOJIb30BATH BCKTOPBI U KOOPAWHATBHI IAJId NPCACTABJICHUA
AaHHBIX W PpPCIICHUA 3aJad4, B TOM UYHUCIC U3 OPYrux y‘~I€6HI)IX

IIPEAMETOB U PEabHOMN KU3HU

YMeHue onepupoBaTh IOHATUSMHU: CTOJOMKOBBIE U  KPYTrOBBIE
auarpamMmbl,  TaOnuIbl, cpeaHee  apudMeTH4ecKoe, MeaHuaHa,
HauOoJplllee M HAaUMEHblIee 3HAYECHUs, pa3Max 4YUCIOBOro Habopa;

YMEHHE  W3BIEKaTh, HMHTEPIPETUPOBATH W  IpeoOpa3oBHIBATH



15

16

uH(pOpMaIIMIO, TPEACTABICHHYID B Ta0OJIWIIAX M Ha JHarpaMmMax,
OTPaXKaIOILYyI0 CBOMCTBA M XAPAKTEPUCTUKU PEATbHBIX MPOLECCOB U
SBJICHUM; yMEHUE paclio3HaBaTh HW3MEHYMBBIE BEIUYUHBI B

OKpY>KaIOIllEM MUDE

YMeHHe oOnepupoBaTh MOHATHAMH: CIYYalHBIA OMBIT (CIIy4aiHbII
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (JIIEMEHTAPHBIM HCXOJ)
CIIy4aifHOTO OIIbITa, CIIy4allHOE COOBITHE, BEPOSATHOCTH COOBITHS;
YMCHHUC HaXOIUTb BCPOATHOCTHU CJ'Iy‘-I@.fIHLIX CO6BITPII>'I B OIIbITax C
PaBHOBO3MOXHBIMH 3JICMCHTAPHBIMHA CO6I)ITI/I$[MI/I; YMCHHE peuIaThb
3aJjaud METOJIOM OPTraHM30BaHHOTO Iepedopa W C HCIOIb30BAaHHEM
NpaBUja YMHOXXCHHS, YMEHHE OIICHMBATh BEPOSTHOCTH pealbHBIX
COOBITHI M SIBICHHH, MOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHH B OKPYXAlOIIEM MHUPE M B JKHU3HU;
3HAKOMCTBO C TIOHATHEM HC3aBUCHUMBbIX CO6LITI/H>'I; 3HAKOMCTBO C

3aKOHOM OOJIBIIIUX YHCEN H €T0 POJIBIO B MAaCCOBLIX ABJICHUAX

YMeHue BbIOMpaTh MOIXOISANIUNA W3YYCHHBIM METOJ MJIs PEIICHHS
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJIE U KU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB MAaTeMaTUKH B
HUCKYCCTBE, OIHUCHIBATH OTJEJIbHBIE  BBIJAIOIIMECS  PE3YJIbTATHI,
MOJIyYEHHBIE B XOJI€ Pa3BUTHS MAaTEMAaTUKH KaK HayKH, MPUBOIUTH
MIpUMEPHI MATEMATUYECKUX OTKPBITUH U UX aBTOPOB B OTEYECTBEHHOM

Y BCEMUPHOM UCTOPUHU



INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITIPOBEPAEMBIX HA OI'D IIO MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1 Yucna v BBIYUACIICHUS

11 Hatypanbnbie u nemnsie yncna. [Ipu3Haku 1eTMMOCTH LETBIX YUCeT

1.2 OOBIKHOBEHHBIC U IECATUYHBIE TPOOH, TPOIICHTHI, OECKOHEYHBIC TIEPUOIUUECKHIE TpOOH

1.3 Panmonanwsubie yncna. ApudMeTndecKue onepamnun ¢ palioHaIbHBIMI YUCIIaAMU

1.4 HeiictBurensHbie yncnia. ApudmMeTndeckue onepannuu ¢ AeCTBUTEIbHBIMU YUCTaMU

1.5 [TpuOmmkEHHBIC BRIYUCIICHUS, PABUJIa OKPYTIICHHS, TPUKUIKA U OIEHKA Pe3yIbTaTa BEIYUCICHUH
2 AnrebpanuecKue BHIPAKCHUS

2.1 BbykBeHHBIE BbIpakeHHs (BBIPAKEHUSI C IEPEMEHHBIMHU)

2.2 Crenens ¢ 1enbM nokasaresnem. CTeneHb ¢ pallMOHAIbHBIM MoKa3aTeaeM. CBONCTBA CTEIIEHHU

2.3 MHorowieHbl

2.4 Anrebpanueckas 1poob

2.5 ApudmMeTnueckuii KOpeHb HATYpaJIbHOU cTeneHu. JIeicTBUA ¢ apuMEeTUIECKIMHU KOPHIMHU HATypaJbHOM CTETICHU
3 YpaBHEHUS U HEPAaBEHCTBA

3.1 [{enble 1 poOHO-paMOHANbHBIE YpaBHEHUs. CHCTEMBI B COBOKYITHOCTH YPaBHEHHIA

3.2 Iensie u 1poOHO-panoHaTbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPAaBEHCTB

3.3 Pemenne TekCTOBBIX 3a1a4
4 YucnoBbie OCIEA0BATETHHOCTH



4.1

HOCJ’IGI[OB&TGHBHOCTI/I, CIIOCOOBI 3aJaHusg HOCJ'IGI[OB&TGJ'IBHOCTGFI

4.2 Apudmerndeckas u reoMeTpudecKkas nporpeccuu. @opmMyina CI0KHBIX TPOLIEHTOB
5 OyHKIMUN
®Oynkiyst, cnocoOsl 3aganus GyHkuuu. ['paduk ¢pyHkuun. O6nacTh onpeaeseHus U MHOKECTBO 3HaueHul ¢yHkiuu. Hynu
5.1. ¢ynkuuu. [IpoMexyTKku 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIMU. MaKCUMyMbl 1 MUHUMYMBI (DYHKITUH.
HauOonpiiee 1 HanMeHblee 3HaYeHNE (PYHKIIUN HA TIPOMEKYTKE
6 KoopauHaThl Ha IpsSMOi U TIIOCKOCTH
6.1 Koopaunatnas npsimast
6.2 JlexapToBbI KOOPAMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuyeckue GUrypsl 1 UX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHOroyrojasHuKu
7.4 OKpy>KHOCTb U KpyT
7.5 H3mepenne reoMeTpuuecKux BEITUUUH
7.6 BekTops! Ha MIIOCKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnwucarenbHas CTAaTUCTHUKA
8.2 BepositHOCTB
8.3 Kombunatopuka



8.4 MHoxecTBa

8.5 I'padbr

TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbie
Ne ni/mm P Konrtposbnbie  IIpakTnueckue (mpp )
NMporpaMmmabl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcebl
bu6mmorexa [IOK
! lpexcTanienne AaHHEIX ! 2 https://m.edsoo.ru/7f415fdc
but6mmoreka [{JOK
2 Omncateibias Cratuetiia 8 L https://m.edsoo.ru/7f415fdc
. bubmuoreka [JOK
3 Cotydaiiias H3MEHIMBOCTS 6 L https://m.edsoo.ru/7f415fdc
bu6nuoreka [JOK
4 B 4
BE/ICHHE B TCOPHIO Ipagos https://m.edsoo.ru/7f415fdc
5 BeposATHOCTB U yacToTa Ciiy4aliHOTO 4 1 bu6nuoreka [IOK
cOOBITHS https://m.edsoo.ru/7f415fdc
bubmuoreka [JOK
i 2
6 O0001enue, cucTeMaTH3ausa 3SHaHUH 5 https://m.edsoo.ru/7FA15fdc
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 2 5



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

8 KUIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB H TeM undposbie
Ne i/ P Konrtposbnbie  IIpakTnueckue (npp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcebl
bubmuoreka [JOK
! Hoproperne kypea 7 kacca 4 https://m.edsoo.ru/7f417fb2
OnucarenpHas cratuctuka. PaccenBanue bubnuotexa [JOK
2 4
ITAaHHBIX https://m.edsoo.ru/7f417fb2
bubnuoreka [JOK
3 Mroxecrsa 4 https://m.edsoo.ru/7f417fb2
. bubnmoreka [JOK
4 BeposTHOCTB citydyaliHOTO COOBITHS 6 1 https://m.edsoo.ru/7f417f62
but6mmoreka [JOK
S Brenenne B Teopuio rpagos 4 https://m.edso0.ru/7f417fb2
. bubmuoreka [JOK
6 Caryuaitipie cobprma 8 https://m.edsoo0.ru/7f417fb2
. bubmoreka [JOK
7 4 2
O0001enne, cucreMaTn3amus 3SHaHUH https://m.edsoo.ru/7fA17fb2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 2 1



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

9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHnmue pa3jaejoB H TeM nudpoBLIe
Ne i/ P Konrtposbnbie  IIpakTnueckue (npp )
NPorpamMmbl Beero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcebl
bubmuoreka [JOK
! HosTopenue kypca 8 knacca 4 https://m.edsoo.ru/7f41a302
but6mmoreka [{JOK
2 DIeMEHTI KOMOMHATOPHIKH 4 1 https://m.edsoo.ru/7f41a302
3 T'eoMmeTpuueckast BEpOATHOCTH 4 bubnnorexa LIOK
p p https://m.edsoo.ru/7f41a302
bu6nuoreka [IOK
4 n b 1
CHBITAHI HEPHYILTH 6 https://m.edsoo.ru/7f41a302
. bubmmoreka [JOK
> (Coryualinas BenuHHa 6 https://m.edsoo.ru/7f41a302
but6mmoreka [JOK
6 O60dmenne, KonTpo, 10 1 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 1 2
INOYPOYHOE IINIAHUPOBAHMUE
7 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
aTa nudposbie
Nen/m | Tema ypoka Koutpoabnbie | IlpakTuueckue A p
Bcero u3ydeHusi  oOpa3zoBaTe/ibHbIE
padoThbI padoThI
pecypchl
1 [IpencraBnenue naHHBIX B 1 bu6mmorexa [{OK

TadJIuIax

https://m.edso00.ru/863ec1f8



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/863ec1f8

5 [IpakTrueckue BIYUCIEHUS IO bubnuotexa [JOK
Ta0JINYHBIM JAaHHBIM https://m.edsoo.ru/863ec324
3 H3Breuenne u nHTEpHpETaALU bubnuorexa [JOK
TAaOJIMYHBIX JaHHBIX https://m.edsoo.ru/863ec78e
4 [IpaxTuyeckas padora "Tabmumbr"
['paduueckoe mpencraBieHue
5 JAHHBIX B BUJIE KPYTOBBIX, bubnnorexa [JOK
CTOJIOMKOBBIX (CTOJIOUATHIX) https://m.edsoo.ru/863ed18e
quarpamm
UreHue U IOCTPOCHUE UArPaAMM.
6 [Tpumeps! nemorpadudeckux bubmorexa HOK
https://m.eds00.ru/863ed602
qUarpamMmm
7 [IpakTruueckas pabota bubnnorexa HOK
" TmarpamMmbl"” https://m.edso0.ru/863ed72e
3 UYucnossie Habopel. CpenHee bubnuorexa [JOK
apupMeTHIecKoe https://m.edso00.ru/863ed846
9 UYucnossie Habopel. CpenHee bubnmorexa [IOK
apudmeTnyeckoe https://m.eds00.ru/863ed846
10 Menauana gucinoBoro Habopa. bu6mmoreka [JOK
YcTounBOCTh MeIUAHEI https://m.edsoo.ru/863edb3e
1 Menuana 9ucioBoro Habopa.
VY cTOHUINBOCTE MEeIUAHBI
12 [Ipaktuueckas pabora "Cpennue bub6numorexa [IOK
3HaueHus" https://m.edso0.ru/863edc6a
Haubonsiiee u HaumeHbIIee
13 3HA4YEHHUS YUCIOBOro Habopa. bubnmorexa LIOK
https://m.edso0.ru/863ee07a
Pa3max
14 Hawubonpiiee u HaMMEHbIIIEE



https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed72e
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863edb3e
https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863ee07a

3HAYEHUS YHCIIOBOTO Habopa.
Pa3zmax

Haubomnrsimee n HauMeHbIIIee

15 3HAYCHHMsI YUCITIOBOTO Habopa.
Pa3zmax
KontponbHas paboTa o TemMam
16 "[IpencraBieHue TaHHBIX bubmorexa HOK
ped A . https://m.eds00.ru/863ee390
OnucarenpHasi CTaTUCTUKA
17 Cny4aiiHasi ”3BMEHYUBOCTh bubmmnorexa [JOK
(mpumepsl) https://m.edsoo.ru/863ee4bc
18 YacToTa 3HAaUCHUM B MacCHUBE bubmuorexa [{OK
JAHHBIX https://m.edso0.ru/863ee69c
bu6mmorexa [JOK
19 r
pymHposka https://m.edso0.ru/863ee9d0
20 I'ucrorpammel
bu6mmoreka [JOK
21 Inetorpamset https://m.edso0.ru/863eeelc
99 [IpakTuueckas pabora "Ciydaiinas bubnuorexa [JOK
MU3MEHYHUBOCTB" https://m.edsoo.ru/863eecc8
I'pad, BepminHa, pedpo.
23 Hp e(bCTall:neHHe fa art)m C TIOMOIIIBIO bubmorexa HOK
pel A B https://m.edso0.ru/863eef52
rpada
CreneHsp (BaJICHTHOCTD) BEPILUHBL.
24 Yucno pédep u cymmapHasi CTETIeHb bubmmorexa [JOK
pebep 1 cyMmap https://m.edsoo.ru/863ef0ba
BepiuuH. Llenb u nukin
o5 Hemns u muko. [TyTs B rpade. bubnnorexa [JOK
[IpencraBnenue o cBA3HOCTH rpada https://m.eds00.ru/863ef236
26 [IpencraBnenue 06 bubnuorexa [IOK



https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863eecc8
https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863ef236

OPUEHTUPOBAHHBIX rpadax

https://m.edsoo.ru/863ef3b2

CityyaliHbI{ OMBIT U CIIy4YaiiHOE

Bbu6mmorexa [JOK

21 coObITHE L https://m.edsoo.ru/863ef4d4
BeposSTHOCTE ¥ 4acToTa COOBITHS.
Ponb ManoBeposTHBIX U bub6mmorexa [IOK

28 1
MPaKTUYECKH JOCTOBEPHBIX https://m.eds00.ru/863ef646
COOBITHH B IPUPOJIC M B OOIIECTBE

29 Momnerta u urpanbHasi KOCTb B 1
TEOPHUH BEPOSATHOCTEN

30 [Ipaktuyeckas pabora "Hactora 1 bubanorexa [JOK
BBINA/ICHUS opJia” https://m.edsoo.ru/863ef8a8
KonTponbnas pabora no temam

31 "Cny4aiiHasi U3MEHYHUBOCT. 1 bubnnorexa HOK
I'padsl. BeposiTHOCTB cityuaitHOTO https://m.eds00.ru/863f0186
coObITHS"

39 [ToBTOpEeHME, 0600IICHHE. 1 Bbu6nmorexa [JOK
IIpencraBnenue qaHHBIX https://m.edsoo.ru/863efa24

33 [ToBTOpenue, o600IIEHNE. 1 bu6mmoreka [JOK
OnucarenpHas CTaTUCTUKA https://m.edsoo.ru/863efbaa
[ToBTOpenue, o6o0IICHNE. bubnuoreka [IOK

34 N 1
BeposaTHOCTh Cly4aifHOTO COOBITHS https://m.edso0.ru/863efecO

OBUIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME



https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef646
https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/863f0186
https://m.edsoo.ru/863efa24
https://m.edsoo.ru/863efbaa
https://m.edsoo.ru/863efec0

8 KUIACC

KosmnuecTBo yacos DJIEeKTPOHHbBIE
Ne Mara nudposeie
Tema ypoka Konrpoabnbie = IlpakTHyeckue
n/n Bcero H3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoThl
pecypcebl
1 [IpencraBneHue qaHHbBIX. 1 bubmmorexa [IOK
OmnmcaTenpbHas CTaTUCTHKA https://m.edso0.ru/863f029e
) Crnyuaiinas uameHunBoctb. CpenHue 1 bu6nuoreka [IOK
YHCIIOBOTO Habopa https://m.edsoo.ru/863f03fc
3 Crnyqaitabie coObITHA. BeposTHOCTH 1 1 bubnnorexa [JOK
YaCTOThI https://m.edso0.ru/863f0578
Knaccuueckue moaenu teopun
4 BEPOSITHOCTEH: MOHETA U UTPAJIbHAS 1 bubmorexa HOK
P ' P https://m.edso0.ru/863f076c
KOCTh
Bbubnmorexa [JOK
5 O 1
THTOHCHIA https://m.edso0.ru/863f0a50
bu6mmoreka [JOK
0 Jlucniepens wncsosoro Hadopa 1 https://m.edso0.ru/863f0a50
7 CrangapTHOE OTKJIOHEHUE YHUCIIOBOTO 1 bu6mmoreka [IOK
Habopa https://m.edso0.ru/863f0bfe
bu6mmoreka [JOK
8 1
JluarpamMB! pacceHBaiis https://m.edso0.ru/863f0ea6
bu6mmorekxa [JOK
9 M 1
HOAKECTBO, HOAMHONKECTEO https://m.eds00.ru/863f1180
Onepanuu HaJ MHO)KECTBAMU:
patt A bu6mmoreka [JOK
10 0o0BeIMHEHHE, TICPECECUCHHE, 1

JOIIOJITHCHHUEC

https://m.edsoo.ru/863f143c



https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f076c
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0bfe
https://m.edsoo.ru/863f0ea6
https://m.edsoo.ru/863f1180
https://m.edsoo.ru/863f143c

CBolicTBa onepanuii Hajl
MHOECTBAMU: NEPEMECTUTEIBHOE,

bu6nmoreka [JOK

11
COYETATENBHOE, PACIIPENEIIUTENBHOE, https://m.eds00.ru/863f1784
BKJIIOUEHUS

12 I'paduueckoe npeacraBieHue bubanorexa [JOK
MHOKECTB https://m.edsoo.ru/863f198c
KonTponbHas paboTa mo Temam

13
"Cratuctuka. Muoxxecrtna"

14 DOnemeHTapHbIe cOObITHS. CllydaliHble bubnmorexa [JOK
COOBITHS https://m.edso0.ru/863fldec
Braronpusarcts ue

15 Z—)JICMCHI:“a HbBIE Z(I)O6H:1Tml Bubmiorexa LHOK

P o https://m.edsoo.ru/863f1dec
BepositHocT coObITHi
BraronpusarcTs e
16 aneMeHIT)a HBIE Z(I)O6H:1TH51 Bubmiorexa HOK
P o https://m.edsoo.ru/863f1f72
BepositHOCTH cOOBITHI
OMBITHI ¢ PABHOBO3MOXXHBIMHA
17 3JIEMEHTAPHBIMUA COOBITASIMU Bubmiorexa [TOK
. pv ) https://m.edsoo.ru/863f21ca
Cny4aiiHblii BEIOOD
OMBITHI ¢ PABHOBO3MOXXHBIMHA
18 3JIEMEHTAPHBIMUA COOBITASIMU Bubmiorexa [TOK
. pv ) https://m.edsoo.ru/863f21ca
Cry4aitHbIi BBIOOD
[TpakTrueckas padota "OMmbITHI ¢

19 aBHOBO3MOKHBIMU DJIEMEHTAPHBIMU Bubmiorexa [IOK
P " P https://m.eds00.ru/863f235a
COOBITUAMH

Bbu6morexa [JOK

20
flepeso https://m.edsoo.ru/863f2a4e

21 CBoiicTBa JepeBa: €IMHCTBEHHOCTh bu6mmoreka [JOK



https://m.edsoo.ru/863f1784
https://m.edsoo.ru/863f198c
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1f72
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f235a
https://m.edsoo.ru/863f2a4e

MYTH, CYIIIECTBOBAHUE BUCAYCH
BEPIIUHBI, CBS3b MEXYy YUCIOM
BEPIIHH U YucIoM pEdep

https://m.edsoo.ru/863f2bac

22 [IpaBuno yMHOXKEHUS bubmmorexa [JOK
p Y https://m.edso0.ru/863f2cd8
Bbu6muorexa [JOK
2 IT
3 PABIIIO YMHOACHIA https://m.eds00.ru/863f2e36
bu6nmnoreka [JOK
24 IT
POTHBONONIOKHOE COOBITHE https://m.edso0.ru/863f2f8a
25 Huarpamma Dinepa. O0beAuHEHUE U bubmmorexa [JOK
MepPECeUCHUE COOBITHIA https://m.edsoo.ru/863f3214
26 HecoBmectabie coObiTusi. Dopmyna bubnnorexa HOK
CJI0’KEHUS BEPOSITHOCTEN https://m.eds00.ru/863f3372
97 Hecosmectnbie coObiTusi. Dopmyna bubnuorexa [JOK
CJI0’KEHUS BEPOSITHOCTEN https://m.eds00.ru/863f3764
[IpaBui0 yMHOKEHHSI BEPOATHOCTEM.
28 Yc0BHAS BEPOSITHOCTh bubmorexa HOK
P ' https://m.edsoo.ru/863f38ae
HezaBucumeblie coObITHS
IIpaBuI0 YMHOXKEHUS BEPOSITHOCTEH.
29 Yc0BHAS BEpOSITHOCTh bubmmorexa [JOK
P ' https://m.edsoo.ru/863f3b06
HezaBucumeblie coObITHS
IIpencrasnenue ciry4aitHOro bu6nuoreka [HIOK
30
JKCIIEPUMEHTA B BHJIE JIEpeBa https://m.edso0.ru/863f3che
31 IIpencrasnenue ciry4aitHOro bubnuoreka [IOK
JKCIIEpPUMEHTA B BUJIE JIEpEBa https://m.edso0.ru/863f3f20
[ToBTOpeHnue, 060b1IIEHNE.
bubmnoreka [IOK
32 [IpencraBneHue TaHHBIX.

OmnucarenbHas CTaTUCTHKA

https://m.edsoo.ru/863f4128



https://m.edsoo.ru/863f2bac
https://m.edsoo.ru/863f2cd8
https://m.edsoo.ru/863f2e36
https://m.edsoo.ru/863f2f8a
https://m.edsoo.ru/863f3214
https://m.edsoo.ru/863f3372
https://m.edsoo.ru/863f3764
https://m.edsoo.ru/863f38ae
https://m.edsoo.ru/863f3b06
https://m.edsoo.ru/863f3cbe
https://m.edsoo.ru/863f3f20
https://m.edsoo.ru/863f4128

bu6mmorekxa [JOK
33 Hosropente, obobuwene. Ipaget 1 https://m.edso0.ru/863f4312
KonTponbhas pabota mo Temam
34 "Cnyyaiineie coObITHS. BeposaTHOCTb. 1 1
I'padpur”
OBILIEE KOJIMYECTBO YACOB I10 34 5 1
I[TPOTPAMME
9 KIIACC
KonnyectBo yacos DJICKTPOHHBIE
ara uudpoBbIe
Nenn/m | Tema ypoka Kontpoasnbie | IlpakTuyeckue A op
Bcero H3y4eHHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Bu6mmorexa [JOK
1 HpeacTasmerHe AaHHRX ! https://m.edso0.ru/863f47ea
2 OnucarenpHas CTaTUCTUKA 1 bubmorexa HOK
https://m.edso0.ru/863f47ea
3 Onepanuy Hax COOBITUIMHU
4 HezaBucumocTs coOBITHI
5 KomOuHnaTopHOe mpaBuiio 1 bubnnorexa [JOK
YMHOXKEHHUS https://m.edso00.ru/863f4e16
6 [lepecranoBku. @akTopua. 1 bubmmorexa [IOK
CoueTtaHus U 4UCIIO COYETAaHUUI https://m.edso0.ru/863f4e16
Bbu6muorexa [JOK
7 T IT 1
PEYTOTILIME LiabKais https://m.edso0.ru/863f5014
[IpakTnueckas pabora
8 "Brruncienue BEposSITHOCTEH ¢ 1 1 bubmmorexa [JOK
P https://m.edso0.ru/863f5208
HUCITIOJIB30BAHUEM KOM6I/IHaT0pHI)IX



https://m.edsoo.ru/863f4312
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f5014
https://m.edsoo.ru/863f5208

(GyHKIUH 37I€KTPOHHBIX TabIuI"

I'eomeTpuyeckas BEpOATHOCTD.
CnyyaiiHblif BBIOOp TOUKH U3

bu6mmoreka [IOK

o (buryphl Ha TIIOCKOCTH, U3 OTPE3Ka, https://m.edso0.ru/863f5884
U3 1yTH OKPY>KHOCTH
I'eomeTprueckast BEpOATHOCTb.

10 CrnyuaitHblif BEIOOP TOUKH U3 bubmmorexa [JOK
(burypsl Ha MIIOCKOCTH, U3 OTPE3Ka, https://m.edso0.ru/863f5a50
U3 IyTU OKPY>KHOCTH
I'eomeTpuueckas BEpOATHOCTb.

11 CnyyaiiHblif BBIOOp TOUKH U3 bubmmnorexa [JOK
(burypsl Ha MIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5hfe
U3 IyTH OKPY>KHOCTH
I'eomeTprueckas BEpOATHOCTb.

12 CrydaifHpI{ BEIOOP TOUKH W3 bubnuorexa [JOK
(buryphl Ha TIIOCKOCTH, U3 OTPE3Ka, https://m.eds00.ru/863f5e10
U3 IyTU OKPY>KHOCTH
UcnwiTanue. Ycnex u Heyaaya.

13 Cepus vcnbITaHUM 10 IEPBOTO bubmmoreka LOK
yerexa https://m.eds00.ru/863f6162
HcnbiTanue. Ycnex u Heygaya.

14 Cepus vcnbITaHUM 10 IEPBOTO bubmiorexa LIOK
yerexa https://m.eds00.ru/863f6356
HcneiTanue. Ycnex u Heyayva.

15 Cepus vcnibITaHUM 10 IEPBOTO
ycrexa

16 Ucnwitanus bepnyu. bubnnorexa [JOK

BeposiTHOCTH cOOBITHI B cepuH

https://m.edso0.ru/863f64d2



https://m.edsoo.ru/863f5884
https://m.edsoo.ru/863f5a50
https://m.edsoo.ru/863f5bfe
https://m.edsoo.ru/863f5e10
https://m.edsoo.ru/863f6162
https://m.edsoo.ru/863f6356
https://m.edsoo.ru/863f64d2

ucnbITaHui bepHynnu

Ucnwiranusa bepnyu.

17 BepositHocTH coOBITHIT B cepun bubmorera [JOK
P N P https://m.eds00.ru/863f6680
ucnbiTaHui bepuymnu
18 [IpakTnueckas padora "HcnbiTanus bubmmorexa [IOK
bepnymmm" https://m.edso0.ru/863f67de
19 CrnyuaiiHas BeJIMUMHA U bubnuoreka [IOK
pacrpeieieHre BEpOSATHOCTEN https://m.edso00.ru/863f6b44
20 MaremaTrnueckoe OKHAaHUE U bubmuorexa [JOK
JUCIIEPCHS CIIy4alHOM BEJIMYMHBI https://m.eds00.ru/863f6da6
[IpuMepsl MaTeMaTHYECKOTO
21 O’KMaHUS KaK TEOPETHUECKOTO bubmorera [JOK
g P https://m.eds00.ru/863f6f86
CPEIHET0 3HAYCHUS BETUINHBI
Bbu6mmorexa [JOK
22 IT 0
OFUITHE © 3aKOHE DOTILIIIX Hncei https://m.edso00.ru/863f72c4
93 N3mepenue BeposiTHOCTEH C bubnnorexa [JOK
IIOMOII[LIO YaCTOT https://m.eds00.ru/863f7652
24 [Tpumenenue 3akoHa OOIBIINX bubmmorexa [IOK
qucen https://m.eds00.ru/863f7116
o5 O06o0011eHue, cucTeMaTu3aus bu6mmoreka [IOK
3HaHui. [IpencraBneHre TaHHBIX https://m.edso00.ru/863f783c
26 O06001enne, cUCTEMaTH3aLMs
3HaHui. OnucaTeabHas CTaTUCTHKA
O0001eHne, cuCTeMaTH3aLMs
27 3HaHuil. [IpencraBieHne TaHHbIX bubmmorexa LIOK
) ' https://m.eds00.ru/863f893a
OmnucarenpHast CTATUCTUKA
o8 O060011IeHre, CUCTEMATH3 A bubmuoreka [JOK

3HaHUH. BepoATHOCTB ciydaliHOTO

https://m.edso0.ru/863f7ade



https://m.edsoo.ru/863f6680
https://m.edsoo.ru/863f67de
https://m.edsoo.ru/863f6b44
https://m.edsoo.ru/863f6da6
https://m.edsoo.ru/863f6f86
https://m.edsoo.ru/863f72c4
https://m.edsoo.ru/863f7652
https://m.edsoo.ru/863f7116
https://m.edsoo.ru/863f783c
https://m.edsoo.ru/863f893a
https://m.edsoo.ru/863f7a4e

COOBITHSA

O0001eHne, cucTeMaTH3aLMs
3HaHUU. BepoATHOCTB ciydaliHOTO

bu6mmoreka [IOK

29 1
COOBITHS. DIIEMEHTHI https://m.edsoo.ru/863f7c9c
KOMOHMHATOPHUKH
O06001enue, cucTeMaTH3aLMs
N bubnuorexa [JOK
30 3HAHUHN. DIIEMEHTHI 1
https://m.edso0.ru/863f7e54
KOMOWHATOPUKHU
O0001menue, cuCTEMaTH3aLIM
31 3HAHWUU. DJIEMEHTHI 1 bubmuoreka [JOK
koMmOuHatopuku. CirydaifHpIe https://m.eds00.ru/863f8408
BEJIUYMHBI M pacrpee/ICHUs
O0006111eHIE, CHUCTEMATH3AIIHS
32 sHanuil. Ciny4yaiiHble BEJIMYUHBl U 1 buGnnorexa [IOK
b https://m.edsoo.ru/863f861a
pacnpeeIieHus
bu6nmoreka [JOK
33 n 3 1
TOropas KOHTpOJIbHAs pabota https://m.edso0.ru/863f8b56
34 O0001menne, cUCTEMaTH3ALIMS 1
3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME



https://m.edsoo.ru/863f7c9c
https://m.edsoo.ru/863f7e54
https://m.edsoo.ru/863f8408
https://m.edsoo.ru/863f861a
https://m.edsoo.ru/863f8b56

IHPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OBPA30BATEJbHOM NPOI'PAMMBI

7 KIIACC
Koa N
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NPoBePSIEMOro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs
pe3yJabrarta
5 BeposiTHOCTB M cTaTUCTHKA
Yurats nHQOpMAIIHIO, IPEICTABICHHYIO B Ta0IMIIaX, HA JUarpammax,
5.1 NpEJICTaBIsATh JaHHbIE B BUAE TaOJMIL, CTPOUTH JHUArpaMMbI
(cTonOuKoBbIE (CTONOYATHIC) U KPYTOBBIC) IO MAaCCHMBaM 3HAYCHHMA
55 OnuceiBaTh M HMHTEPIPETUPOBATH pPEAIbHBIE YHCIOBBIE JaHHBIE,
IIpeJICTaBJICHHbIE B TA0IMIIAX, HA JUarpammax, rpapukax
Hcnons3oBath JUTSt ONHUCaHUs JAHHBIX CTaTUCTUYECKHUE
5.3 XapaKTepUCTHUKU: cpeiHee apudMeTndeckoe, MeIana, HauoombIIee U
HavMMEHbIIIEE 3HAUCHHUS, pa3Max
Nmets npencraBieHne 0 Cily4aliHOM M3MEHYHMBOCTH HA NPUMEpax LIEH,
5.4 (bu3NYEeCKUX  BEIWYMH, AHTPOMOMETPUYECKHX JAaHHBIX, HUMETh
MIPEACTABJIICHUE O CTATUCTUYECKON YCTOMYUBOCTH
8 KIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOM
NpoBepsieMoro .
00pa30BaTeJIbHOM NPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHus
pe3yJibTaTa
5) BeposiTHOCTB U cTaTUCTHKA
N3Brekath U TmpeoOpa3oBBIBATH MHQPOPMAIUIO, TPEICTABICHHYIO B
51 BHJIC TaONMIl, auUarpamm, rpadukoB, MPEJCTABIATh JAaHHBIC B BUIE
TabIuIl, AUarpamm, rpadukoB
OnuceiBaTh JaHHBIE C IIOMOIIBIO CTAaTUCTUYECKUX I10Ka3aTesei:
5.2 CpeIHMX 3HAYE€HWW W MEp pacceMBaHus (pa3max, IJUCIEPCHUS |
CTaHJIAPTHOE OTKJIOHEHHE)
5.3 HaxoauTh 4acTOTBHI YHCIOBBIX 3HAUCHUNM U YaCTOTHI COOBITHM, B TOM




YUCJIC 1O pe3yJibTaTaM H3MCpCHHI>i u Ha6J'IIo,HeHPII>i

HaxonuTh BepoOATHOCTM CHy4YalHbIX COOBITHM B OMBITaX, 3Has

5.4 BEPOSITHOCTH DJIEMEHTAPHBIX COOBITHH, B TOM 4YHCJIE B OMBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSAMHU
- Hcnonb3oBaTte  rpaguuecKkue  MOAETH:  JIEPEBO  CIIydyailHOTO
' AKCIEPUMEHTA, THarpaMMbl JiJiepa, YuciaoBas npsamas
OnepupoBarh NOHATHUSMU: MHOKECTBO, IOJMHOKECTBO; BBIIOJIHATH
56 Olepaluy  HaJ  MHOXECTBaMM:  OOBEIMHEHHE, IEepPEeceUeHHUE,
' JIOTIOJIHEHUE; TIEPEUUCIIATH AJIEMEHThl MHOKECTB, IPUMEHSTh CBONCTBA
MHO>KECTB
Hcnonb3oBate rpaduueckoe MpeiCTaBICHUE MHOXECTB U CBs3el
5.7 MEXIy HUMH JJIsi ONIMCAHUs MPOLIECCOB U SIBJICHUM, B TOM YUCIIE TIPU
peleHnH 3a1a4 U3 IPYTUX YIeOHBIX MTPEIMETOB H KYPCOB
9 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
NpoBepPsSIeMOro .
o0pa3oBaTe/IbHOI NPOrpPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJbTarta
5) BeposiTHOCTB U cTaTUCTHKA
W3BnekaTh W mpeoOpa3oBbIBaTH MH(YOPMALUIO, IMPEICTABICHHYIO B
5.1 pa3IMYHBIX HWCTOYHMKAX B BHJE TaONWI, IuarpamMm, TIpaguKoB,
MIPEJICTaBIATh JaHHbIE B BUJIE TaOJIMILL, AUarpamMmm, rpaduxos
- Pemate 3amaun OpraHM30BaHHBIM MEPeOOPOM BAapHUAHTOB, a TaKXKe C
' UCIIOJIb30BaHNEM KOMOMHATOPHBIX IIPABUII U METO/IOB
Hcnonp3oBaTh  omucareiabHble XapaKTEPUCTHKU s  MacCUBOB
5.3 YUCJIOBBIX JAaHHBIX, B TOM YHCIE CpPEJHUE 3HAYECHHS U MEphI
paccenBaHus
54 HaxomuTh 4acTOThl 3HAUY€HUH M YACTOTHI COOBITUS, B TOM YHCIIE
' MOJIB3YACh Pe3yIbTaTaMH MPOBEIEHHBIX U3MEPEHUN U HAOI0ICHUI
HaxoauTb BepoATHOCTH ClTydaliHbIX COOBITUI B M3yYEHHBIX ONBITAX, B
5.5 TOM 4YHCJIE€ B ONBITaX C PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU

CO6BITI/I}IMI/I, B CCpUsIX HUCIBITAaHUN 10 NEepBOro Yycricxa, B CCPUAX




ucnbITaHui bepHynnu

NmMerts mpencraBiieHHE O CIIy4allHOM BEIMYMHE U O PaCIpeieeHUH

5.6

BEPOSITHOCTEH

Nwmets mipeacTaBieHre O 3aKOHE OOJBIIUX YUCENT KaK O MPOSBICHUHU
5.7 3aKOHOMEPHOCTH B CIy4YalHOH W3MEHYMBOCTHM M O POJU 3aKOHA

OOJILIINX YHCEN B IIpupoac n O6H.I€CTBC




HPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
5 BeposTHOCTB U cTaTUCTHKA
[IpencraBnenne MaHHBIX B BUAE TaOJHI, AWarpamMm, rpadukoB. 3anogHeHHE
Ta0JIML, YTEHUE U MOCTPOEHUE auarpaMM (CTOJIOMKOBBIX (CTOJIOYATBHIX) U
5.1 KpyroBbix). UreHme TpaduKOB pealbHBIX MpOIEcCOB. VI3BrmeueHue
MHPOpPMALIMK W3 JIUarpaMM M TaOJIMI, HUCIOJb30BaHUE M HHTEPIpETALUs
JTAHHBIX
OnucarenpHasi CTaTUCTHKA: CpeqHee apupMeTHUecKoe, MeauaHa, pa3max,
5.2 HanOoJbIIee U HAaUMEHbIIIee 3HaUeHUs] Habopa YMCIOBBIX JaHHBIX. [IpuMepsl
CIIy4ailHOM U3MEHYMBOCTH
CrnydaifHbpI DKCIIEpUMEHT (OMBIT) M CllydaiiHoe coObITHe. BeposTHOCTh M
5.3 yacTtoTa. Poib MajoBEepOATHBIX M NPAKTUYECKH IOCTOBEPHBIX COOBITUH B
npupoe 1 B odmecTBe. MoHeTa U UrpajbHasi KOCTh B TEOPHH BEPOSTHOCTEH
I'pad, Bepmmna, pedbpo. Crenmenp BepmmHbl. Ywcio pédep u cymmapHas
5 4 creneHb BepiuH. [Ipeacrasnenue o cBszHoctu rpada. Lenu u muknsl. [Tytu
' B rpadax. OO0xom rpada (siimepoB myTh). llpencraBmenue 00
OpPHEHTUPOBaHHOM rpade. Pemenne 3agau ¢ momopio rpagos
8 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
5 BeposiTHOCTB U cTaTHCTHKA
5.1 [IpencraBneHue JaHHBIX B BUJIE TAOJINII, TUArpaMM, TPapUKOB
£ 5 MHOXeCTBO, DSJIEMEHT MHOXECTBa, TOAMHOXKECTBO. Ormepauuu  Haj
' MHO’KECTBaMU: 00bEAMHEHUE, IepeceUeHne, JOMOTHEHUE
- CpoiicTBa onepaiuii HaJ MHOKECTBAMU: MEPEMECTUTEIHHOE, COUETaTENbHOE,
' pacrpeneuTeNIbHOe, BKIIOUCHUS
5.4 Hcnons3oBanne Tpaduyeckoro MPEeACTABICHUS MHOXKECTB JUIsl OMUCAHUS




PCAIBHBIX MMPOUCCCOB U HBHCHHﬁ, IIpu pCIICHUHA 3aay.

I/I3Mep€HI/Ie paccCrBaHusaA NAaHHBIX. I[I/ICHepCI/IH U CTAaHJApPTHOC OTKJIIOHCHHUC

> YHCIOBBIX HA0OPOB. J[narpamMmMa paccenBaHus
DneMeHTapHble COOBITHA CiydaiiHOro ombiTa. CiydaifHple  COOBITHSI.
- BepositHOocTH CcOOBITHIA. ONBITBI ¢ PaBHOBO3MOXKHBIMH 3JIEMEHTAaPHBIMH
' coObrtusiMu.  CoiyualiHbiii  BBIOOp. CBsI3b  MEXIY MaJIOBEPOSITHBIMH U
MIPAKTHYECKH JOCTOBEPHBIMU COOBITUSMU B IIPUPOJIE, OOIIECTBE U HAyKe
[epeBo. CBolicTBa J€peBbEB: E€IUHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE
5.7 BUCSAYEH BEPIIUHBI, CBA3b MEX]y YHUCIOM BEPIIUH U yucioM pédep. [IpaBuio
YMHOXeHUs. Pemenue 3a1a4 ¢ moMoIbpio rpados
[TpotuBononoxHuble coObiTHs. Juarpamma DOiinepa. OObeauHeHHe WU
5.8 nepeceueHre coObiTuil. HecoBmecTHble coObITHS. Dopmyna CIOXKEHHUS
BEPOATHOCTEMN
5.9 YcnoBHas BeposTHOCTD. [IpaBuio ymHoxenus. HezaBucumble coObITHS
[IpencraBnenue »skcnepuMeHTa B BUIE JAepeBa. Pemienue 3amad  Ha
5.10 HAaxO0KJICHNUE BEPOSITHOCTEN C MOMOLIBIO JIEpEBA CIIYYaHHOTO HKCIIEPUMEHTA,
Juarpamm Junepa
9 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHMS
5 BeposiTHOCTB U cTaTHCTHKA
[IpencraBnenue NaHHBIX B BUJE TaOJMII, [UarpaMM, rpaukoB, HHTEPIPETALUS
5.1 JTaHHBIX. UTeHHe M MOCTpoeHue Talnul, Auarpamm, rpadukoB MO peabHBIM
JTaHHBIM
5.2 [TepectanoBku u pakTopman
5.3 CoderaHus ¥ YUCIIO COUCTAHHMA
5.4 Tpeyronsuuk [lackans. Pemenue 3amay ¢ HCoabp30BaHUEM KOMOMHATOPUKH
£ 5 I'eomeTrpuueckass BeposTHOCTb. CilydallHbli BBIOOpP TOYKM M3 (QUIYpbl Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 Ay OKPYKHOCTHU
5.6 Hcnbitanue. Yenex u Heygada. Cepust HICIIBITAHWN 10 TIEPBOTO ycIexa
£ 7 Cepus ucneiTanuii beprymm. BeposTHOCTH cOOBITHI B CEpPUM HCIIBITAHUN

bepuymn




5.8

CrnyuaiiHas BeJIMUMHA U paclpeesIeHue BEPOATHOCTEN

MaremMaTHu4ueckoe OXKUIAHUC U JUCIICPCUA. HpI/IMepBI MAaTEMAaTHYICCKOIO

>9 OKUJAHMs KaK TECOPETUYECKOTO CPEJHETO 3HAYCHUS BEJTUYHHBI

510 MatemaTnueckoe OXKHIAHUE W JUCHEPCUS CIy4YallHOW BEJIMYUHBI «YHCIIO
' YCIIEXOB B CEpUHU UCIIBITAaHUN bepHyIm»

£ 11 [TonsiTe o 3akoHe OonbIIMX uHcel. M3MepeHHe BEpOSTHOCTEH C IOMOIIBIO

yacToT. Ponb 1 3HaueHne 3aKOHA OOJIBIIIUX YHCEIT B IPUPOJIE U OOIIECTBE




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOI'O OBLIEI'O OBPA3OBAHUS

Kon
NpoBePsIeMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHMS K NMPeAMETHBIM Pe3yJibTATAM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOI'O 0011I€Tr0
oOpa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATHUSMU: MHOXECTBO, MTOJMHOXECTBO, OTNEPAINH
HaJl MHOXKECTBaMH; YMEHHUE ONepHUpPOBaTh MOHATUAMU: Tpad, CBA3HBIN Tpad,
JI€PEBO, IIUKJI, MPUMEHATh UX MPU PELICHUHU 337a4; YMEHHUE HCIIOJIb30BaTh
rpadguyeckoe TMPECTaBICHWE MHOXKECTB [UIsl OINHCAHUS pealbHBIX
MIPOLIECCOB U SIBIICHUH, MPU PEIICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB

YMeHne omnepupoBaTh IOHATHSAMH: OIIPEACNICEHHE, AKCHUOMa, TeopeMa,
JI0Ka3aTelbCTBO;  YMEHME  PAclO3HaBaTb  HCTUHHBIE U JIOXKHBIC
BBICKA3bIBAaHUsA, IPUBOAUTb IPUMEPBI U  KOHTPIPUMEPBHI, CTPOUTH
BBICKA3bIBAHUSA U OTPULIAHUS BBICKa3bIBAHUU

YMeHue onepupoBarh NOHATHUSAMU: HATypallbHOE YHCIO, IIPOCTOE U
COCTaBHOE YHCIIO, JIETUMOCTh HATYPAJIbHBIX YUCEN, NIPU3HAKU JEITUMOCTH,
[EJI0e YUCIIO, MOJIYJIb YKciia, OOBIKHOBEHHAsI APOOb M JecATHYHAs IPOOH,
CTaHIIapTHBIﬁ BUJ 4YHUCJIA, PAUMOHAJIBHOC YUCIIO, MPPAlIMOHAJIBHOC YUCIIO,
apudmeTnyecKuil KBaApaTHBIA KOPEHb; YMEHHE BBHITIONHATH JCHCTBHS C
quciiaMu, CpaBHUBATH W YIOPAAOYHMBATHL 4YHCJId, MPCACTABJIATL 4YHMCJIa Ha
KOOPJMHATHON MpPSAMOW, OKPYTJATh YWCIA; YMEHWE JelaTh NPUKUIAKY H
OLIEHKY pe3yJIbTaTa BBIYMCIIECHUN

YMeHue omnepupoBaTh MOHSATHSIMH: CTENEHb C IEJBIM II0Ka3aTeleM,
apu(pMeTHYECKUI KBaIpaTHBIA KOpPEHb, MHOTOUJIEH, ajaredpandeckas Apoob,
TOXK/IECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOH CTemeHu OoJblie
eIMHMIBI; YMEHHE BBIMOJIHATH PAcuéThl 1Mo (opmyliaM, IpeoOpa3OBaHUS
HENbIX, JPOOHO-PAIlMOHAFHBIX BBIPAXCHUH W BBIPAXCHHUH C KOPHSIMH,
pa3iioKeHne MHOTOYJICHa Ha MHOXHTEIH, B TOM YHCIIE C MCIIOJIb30BaHUEM
(opMys pa3HOCTH KBaJIpaToOB M KBaJpaTa CyMMBI U Pa3HOCTH

YMeHne onepupoBaTh TMOHATHSIMH: YHUCIOBOE PABEHCTBO, YPAaBHEHHUE C
OJIHOM NEPEMEHHOM, YACI0BOE HEPAaBEHCTBO, HEPABEHCTBO C NEPEMEHHOM;
YMEHUE pelaTh JIMHEHHbIE U  KBaJpaTHbIE YpaBHEHUs, JApPOOHO-
paloHaIbHbIE YPABHEHUS C OJHOM NIEPEMEHHOM, CUCTEMBI IBYX JIMHEHHBIX
ypaBHEHUH, JIMHEHHBIC HEPABEHCTBA U UX CUCTEMBI, KBaJpaTHbBIE U IPOOHO-
palMOHAJILHBIE HEPAaBEHCTBA C OJHOM IIEPEMEHHOM, B TOM YHUCIE IpH
peleHun 3axad u3 JIpYrux IPeIMETOB M INPAKTUYECKUX 3a]ad; yMEHHUE
HCIIOJIB30BAaTh KOOPJAMHATHYIO NPSIMYK) M KOOPJAWHATHYIO IUIOCKOCTH IS
N300pakeHMsI peIIeHUH ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATHSAME: (QYHKIMA, rpaduk GyHKOUH, HYITA




(YHKIMH, TPOMEXYTKH 3HAKOIOCTOSHCTBA, INPOMEXYTKH BO3pacTaHUs,
yObIBaHUs, HauOojblllee M HAUMEHbIEE 3HAUYEHUS (QYHKLUUHU; yMEHHUE
ONEpPUPOBATH TMOHATUAMHU: TpsiMas PONOPIHMOHATBHOCTh, JIMHEHHAS
¢byHkus, KBagpatuyHas (QyHKUUs, oOpaTHas MPONOPIHUOHAIBHOCTS,
napabosia, runep0osa; yMeHHe CTPOUTh TpaguKu (YHKIWH, HCIIOIB30BaTh
rpaduKu A ONpPENENIEHUs] CBOWCTB IPOLIECCOB M 3aBUCUMOCTEH, s
pelieHus 3ajad M3 JPYruxX Y4eOHBIX INPEIMETOB M peaJbHOM JKU3HU;
yYMEHUE BbIpaXkaTh (hOpMyJIaMH 3aBUCUMOCTH MEXAY BETMUMHAMU

YMeHue onepupoBaTh MOHATHIMHU: MOCIEI0BATEIBHOCTD, apupMeTHYECKas
U TeoMeTpuyecKas IMpOrpeccud; YyMEHHME HCI0JIb30BaTh  CBOMCTBA
nociieioBaTeabHOCTEN, GOPMYIIBI CyMMBI M OOIIEro WieHa MpU PelIeHUuU
3aja4, B TOM 4YHCJE 3ajjad U3 JAPYruX y4eOHbIX NPEJIMETOB U pealbHOM
KU3ZHU

YMeHnue pemaTth 3a/1a4 pa3HbIX THUIOB (B TOM YMCIIE HA IPOLEHTHI, JOJIU U
4yacTH, JBUKEHUe, padoTy, LIeHy TOBApOB U CTOMMOCTb MOKYIIOK M YCIYT,
HAJIOTH, 3aJaud U3 OOJacTH yHpaBlIEHUS JIMYHBIMU U CEMEWHBIMHU
(vHaHCaMM); YMEHHE COCTaBIIATH BBIPAKEHUS, YPAaBHEHHUs, HEPABEHCTBA U
CHUCTEMBI IO YCIOBHIO 3aJaud, MCCIEJOBAaTh IIOJIyYEHHOE pEIICHuE |
OLIEHMBATh IIPAB/ION0I00HOCTD MTOJIYYEHHBIX PE3YJIbTAaTOB

YMeHne onepupoBath MOHATHAMU: (UTYpa, TOUKA, OTPE30K, Mpsmasi, JIyd,
JOMaHasi, YrojJ, MHOTOYTOJNIbHUK, TPEYTrOJbHUK, pPaBHOOEAPEHHBIH U
PaBHOCTOPOHHHI TPEYTOJIBHUKH, MPSIMOYTOJIBHBIN TPEYroJIbHHUK, MEIUAHA,
OmccekTpuca u BBICOTA TPEYTroJIbHUKA, YeTHIPEXYTONBHUK,
napasuieJIorpaMm, poMO, MPSIMOYTOJLHUK, KBaIpaT, TPAIEIUs; OKPYKHOCTH,
KpyT, KacareiabHasi; 3HAKOMCTBO C MIPOCTPAHCTBEHHBIMH (UTYpaMH; YMEHUE
pemare 3aJa4u, B TOM YHCJIC W3 MOBCEAHCBHOW JXU3HU, HA HAXOXJICHUE
TC€OMETPUYECKUX BEJIMYMH C MPUMEHEHHEM H3yYeHHBIX CBOWCTB (GUTYp U
(hakToB

10

YMeHue omnepupoBaTh IOHATUSMHU: PABEHCTBO (UIYyp, PpPaBEHCTBO
TPCYTrOJIbHUKOB; MAapalJICJIbHOCTE U MNCPHICHAUKYIIAPHOCTL IMMPAMBIX, YI'OJI
MeXIy IMPSIMBbIMU, IEPIICHINKYJIISAP, HAKIOHHAS, POEeKLus, mogodue ¢uryp,
NOJJOOHBIE TPEYTrOJbHUKH, CUMMETPHUS OTHOCHUTEIBHO TOYKH M TPSIMOI;
YMEHHE Ppaclo3HaBaTh pPaBEHCTBO, CUMMETPHI0O W Tomobuwe Quryp,
NapaJIeIbHOCTh M MEPIICHAUKYIISIPHOCTD MPSAMbBIX B OKPYKAIOLIEM MUPE

11

YMeHue ornepupoBaTh MOHATHSAMU: JJIMHA, PACCTOSIHUE, YTroj (BEIMYMHA
yrila, CHHYC ¥ KOCHHYC yTjia TPEyrojabHUKA), TUIONIA/ib; YMEHHUE OIICHUBATH
pa3Mepbl IPEeIMETOB U 0OBEKTOB B OKPYXKAIOIIEM MUPE; YMEHUE PUMEHSTh
(hopMysbl MEpUMETpa 1 TIIOMIATH MHOTOYTOJIbHUKOB, JUTHHBI OKPY>KHOCTH U
wiomaau Kpyra, obobeMa MpsSIMOYTOJBHOTO MapalljieNieuneaa; yMeHue
MPUMEHSATh NMPU3HAKUA PABEHCTBA TPEYTrOJbHUKOB, TEOPEMY O CyMME YIJIOB
TpeyroibpHuKa, Teopemy lludaropa, TpUTOHOMETPUYECKHE COOTHOIIECHUS
JUISL BBIYMCIICHUS! JUTHH, PACCTOSIHUMI, TIOIAAe

12

Ymenue  u3oOpaxaTb  IUIOCKME  (QUIyppl W HMX  KOMOMHAaLuW,




MPOCTPAHCTBEHHbIE (QUTYpPBl OT pPYKH, C TOMOIIBIO  UYEPTEKHBIX
WHCTPYMEHTOB U AJIEKTPOHHBIX CPEICTB MO TEKCTOBOMY WM CUMBOJIHHOMY
OTHICaHUIO

13

YMeHue onepupoBaTh MOHATHSAMU: NPAMOYTOJIbHAsS CUCTEMAa KOOPIWHAT;
KOOPAMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOpPAa Ha
YUCJIO, CKAJIIPHOE IIPOM3BEIECHHUE BEKTOPOB;, YMEHHUE HCIIOIb30BATh
BEKTOPBI U KOOPAMHATHI IS MPEACTABICHUS JaHHBIX U PELICHUS 3a/1ad, B
TOM YHCJI€ U3 APYTUX yYEOHBIX MPEIMETOB U PEATBHOU KU3HH

14

YMeHue onepupoBaTh NOHATHUSMH: CTOJIOMKOBBIE U KPYTOBBIE AHArPaMMBl,
TaOJIMLIbI, cpeHee apudmMeTnieckoe, MeiaHa, HanboJIbIIee U HauMEHbIIee
3HAa4eHUs,  pa3Max  4YMCIOBOTO  Habopa;  yMEHUE  M3BJIEKaTh,
WHTEPIPETHPOBATh U MPE0OPa30BBIBATH WHPOPMALIUIO, TPEACTABICHHYIO B
TaOJMIIaX ¥ Ha AMarpaMMmax, OTPaXKAIOIIYI0 CBOWCTBA M XapaKTEPHUCTHUKH
peambHBIX TPOIECCOB W SBICHHIA; yYMEHHE pAaclo3HaBaTh H3MEHUYHBBIC
BEJIMYMHBI B OKPYKAIOIIEM MHPE

15

YMeHue onepupoBaTh IMOHATHUAMHU: CIy4YalHbBIM OMBIT  (CiydaitHBIN
OKCHEPUMEHT),  DJIEMEHTApHOE  COOBITHE  (PJIEMEHTApHBIA  MCXON)
CJIy4allHOTO OIIbITa, Clly4yailHOE COOBITHE, BEPOSTHOCTh COOBITUS; YMEHUE
HaXOJUTb  BEPOSATHOCTH  CIAy4yallHBIX  COOBITMH B  ONBITaX  C
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITUSIMM; YMEHHE pelIaTh 3aJauu
METO/IOM OpraHMW30BaHHOTO Iiepedopa M C HCHOJIb30BAHHMEM MpaBUIIA
YMHOXXEHUS; YMEHHE OLICHHBAaTh BEPOATHOCTH pEAJbHBIX COOBITHH U
SIBJICHUH, NMOHMMATh POJIb MPAKTUYECKH AOCTOBEPHBIX M MaJIOBEPOSATHBIX
COOBITUH B OKpPY)KAIOIIEM MHUPE U B JKU3HM;, 3HAKOMCTBO C IIOHSTHUEM
HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCENT U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSX

16

YMenue BbIOUpaTh MOAXOASAIINNA W3YYSHHBIH METOJ JUIS pelIeHHs 3a7auH,
MPUBOAUTH MPUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MpUPOJAE U
JKU3HH, pPACIO3HABaTh NPOSBICHHE 3aKOHOB MAaTEMAaTUKU B HCKYCCTBE,
OMHCHIBaTh OTIEJbHBIC BBIJAIOIINECS PE3YNbTAaThl, TOJYYCHHBIE B XOJI€
pPa3BUTHSI MAaTEMATUKH KaK HAayKH, MIPUBOAUTH MPUMEPHl MAaTEMaTHYECKUX
OTKPBITUH U UX aBTOPOB B OTEYECTBEHHON ¥ BCEMUPHOU UCTOPUH




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMBIX HA OI'D 11O MATEMATHUKE

Kon IIpoBepsieMbIii 3J1eMEHT COAEPKAHUS

1 Yucna v BEIYUCIICHUS

1.1 Hatypanbnble u nemnsie uncna. [IpusHaku 1e1MMOCTH LETBIX YUCEeT

1.2 OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, TIPOLIEHTHI, OECKOHEUHBIE IIEPHOANYECKHIE Tpodu

1.3 PanmonanpHbie uncna. ApudMeTHdecKrue onepamnuy ¢ palioOHaTbHBIMHU YACTIaMU

1.4 JeiictBurensHbie yncia. ApudMeTHdecKue onepamnuu ¢ AeHCTBUTETHPHBIMU YUCTaMU

1.5 [TpubnmkEHHBIE BRIYMCICHUS, PABUJIA OKPYTIICHHS, IPUKUAKA U OIIEHKA Pe3yIbTaTa BEIYHCICHUI
2 AnreGpanyecKkue BbIpaXKeHHs

2.1 bykBeHHbIE BbIpa)K€HHUS (BBIPAXKEHMSI C IEPEMEHHBIMMU )

2.2 Crenensb ¢ HenbiM nokaszateneM. CTeneHb ¢ pallMOHAIbHBIM TToKa3atesieM. CBOMCTBA CTENEHU

2.3 MHorouieHbl

24 Anrebpanueckas 1poob

2.5 ApudmeTrdeckuii KOpeHb HATYpaIbHOU cTeneHu. [IeficTBUs ¢ apuMETHUECKMMU KOPHIMHU HATypaJbHON CTETICHU
3 YpaBHEHUs U HEPAaBEHCTBA

3.1 Lenpie 1 1poOHO-panoOHATBHBIE YpaBHEHUA. CUCTEMBI U COBOKYITHOCTH YPaBHEHHMA

3.2 Llenbie u 1poOHO-paIOHANIbHBIE HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH HEPABEHCTB

3.3 PemieHune TeKCTOBBIX 3a7a4
4 YucnoBble NOCIEI0BATEIHHOCTH

4.1 [TocnemoBaTeIbHOCTH, CLIOCOOBI 3aJaHus ITOCICA0BATEILHOCTEH

4.2 ApudmeTrnaeckas u reoMmeTpudeckas nporpeccuu. @opmMyia CI0KHBIX TPOIIEHTOB
3) OyHKIMN

51 OynkIus, crnocoObl 3amanus ¢GyHkuuu. ['paduk GyHkmuu. OOmacTh onpefeneHuss U MHOXKECTBO 3HaueHWW (yHkiuu. Hynu

(1)YHKI_II/II/I. HpOMC)Ky'TKI/I 3HaAKOIIOCTOAHCTBA. HpOMC)KYTKI/I MOHOTOHHOCTH q)YHKI_II/II/I MaKCI/IMYMLI U MHUHHMYMBI q)YHKI_II/II/I




Haubonbiiee u HauMeHblee 3HaueHne (YHKIIUU Ha TPOMEKYTKE

6 Koopaunatel Ha npsAMOil ¥ TIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapToBbI KOOPMHATHI HA TFIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuyeckue Gurypsl U ©X CBOMCTBA
7.2 TpeyronbHHUK
7.3 MHoOroyrojasHuKu
7.4 OKpYXHOCTh B KPYT
7.5 N3mepenne reoMeTpuuecKuX BEIUUUH
7.6 BexTops! Ha TuIOCKOCTH
8 BeposITHOCTh M CTaTUCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BepositTHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padsr

YUYEBHO-METO/JIUYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
* Maremaruka: 5-if kiacc: 0a30BbIl yPOBEHb: YUEOHHK: B 2 HacTsX, 5 Kiacc/
Bunenkun H.A., )Koxos B.1., YecHokoB A.C. u apyrue, AKIIMOHEPHOE
obmectBo «M3aarenbctBo «lIpocBemenner
* MaTtematuka: 6-if kjacc: 0a30BbIi ypOBEHb: yUeOHHUK: B 2 yacTsX, 6 kiacc/




Bunenkun H.A., )Koxos B.1., YecHokoB A.C. u apyrue, AKIIMOHEPHOE
obmectBo «M3aarenbctBo «lIpocBemenner
1.Maremaruka. Anrebpa: 7-it kiacc: 6a30BbIi YPOBEHB: y4eOHUK, 7 Kacc/
Makapserues FO.H., Munarok H.I'., HemikoB K.W. u npyrue; nox pen.
TensikoBckoro C.A., AkimonepHoe o0uiectBo «M3aatensctBo «lIpocBerienrer
2.Maremartuka. Anredpa: 8-if kjiacc: 6a30BbIl yPOBEHB: YUEOHUK, 8 Kiacc/
Maxkapserues FO.H., Munatok H.I'., HemikoB K.W. u apyrue; noa pen.
TensikoBckoro C.A., AkuuonepHoe o0uiectBo «M3aarensctBo «lIpocBemienne»
3.Marematuka. Anredpa: 9-it kimacc: 0a30BbIi YPOBEHB: yUeOHHK, 9 Kiacc/
MakapserueB FO.H., Munatok H.I'., HemikoB K.W. u npyrue; noa pe.
TensikoBckoro C.A., Akimonepnoe o0miectBo «M3aarensctBo «lIpocBemenne
METOIMYECKHWE MATEPUAJIBI JUIA YUUTEJA
Marematuka : 5—6-¢ Kaccel : 0a30BBIH YPOBEHD : METOAMYECKOE MOCOOHE K
MpeAMETHON TUHUM yueOHUKOB 110 matematuke H. f. Bunenkuna, B. 1. )Koxoga,
A. C. YecHokoBa u n1p.— Mocksa :1Ipocsenienne
Marematuka. Anredpa : 7—9-e kiracchl : 6a30BbIi YPOBEHB : METOINIECKOE
nocobue K npeAMeTHON JuHUM yueOHuKoB 1o anredope FO0. H. Makapsiuesa, H. T'.
Munniok, K. Y. Hemkoa u n1p./ —2-e uza., crep. — Mocksa : [IpocBemienue,
2023. — 54 c.
MartemaTtuka. BeposTHOCTb U cTaThCTHKA: 7-9-€ Kacchl: 0a30BbI YPOBEHbD:
y4eOHMK: B 2 yacTax, 7-9 kmaccel/ Beicorkuii 1.P., Smenko W.B.; mox pen.
Amenko U.B., Axnuoneproe o6miectBo «3narensctBo «IIpocBemenue
Marematuka. ['eomerpus: 7-9-¢ kiaaccel: 0a30BbIi yPOBEHB: YUeOHUK, 7-9
knaccel/ Atanacst JI.C., Byry3oB B.®., Kagomues C.b. u apyrue, AKiponepHoe
obmectBo «M3naTenscTBO «IIpocBeieHne»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
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