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[TOACHUTEJIBHAA 3AIINCKA

®enepanbHas pabodas mporpaMma IO MaTeMaTHKe i OOydYarolIMXCs C
3aJIepKKoi necuxudeckoro pazputus (gaynee — 3[1P) Ha ypoBHE OCHOBHOIO 001IETO
oOpa3oBaHusl TOJATrOTOBJIEHA Ha OCHOBe DenepaabHOrO TOCYIapCTBEHHOTO
o0pa3oBaTeIbHOIO  CTaHAapTa OCHOBHOro obomero oOpa3zoBanusa (IIpukas
Munnpocsemienusi Poccun ot 31.05.2021 1. Ne 287) (manee — dI'OC OO0O),
denepanbHO aanTUPOBAHHONW 00pa30BaTENIbHON MPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHus g OOy4YAIOUIUXCS C OrPAHUYCHHBIMH BO3MOXKHOCTSIMU 370POBbS
(ITpuka3z Munnpocsemenus: Poccun ot 24 Hos0ps 2022 1. Ne 1025), @enepanbHoit
paGoueil mporpaMMbl OCHOBHOTO 00IIero oOpa3oBaHHs MO y4eOHOMY MpEAMETY
0 KJjlaccaM IMpOBEPSIEMBbIX TPEOOBaHMII K pe3yiabraraMm OCBOeHHS DenepanbHOil
aJanTUPOBAaHHON 00pa30BaTEILHON MPOTrpaMMbl OCHOBHOTO OOIIEr0 0Opa3oBaHUS
Ui 00y4arouInXcsl ¢ 3aJepXKKOi MCUXUYECKOro pa3Butus. B paboueil mporpamme
yUTEHBI UJieu U nojoxenus KoHnenuuu pa3BuTus MaTeMaTH4eCcKoro oOpa3oBaHus B
Poccuiickon denepanuu.

OO0mas xapakrepucTukKa y4eOHOro npeamera « MareMaTuka

VYyeOuniii mpeamer «MaremMaTtvkay BXOAMT B MPEIMETHYIO 00JacTh
«Maremarnka u uH(popmaTuka». OH CHOCOOCTBYET Pa3BUTHIO BBIYHCIUTEIBHOU
KYyJAbTYPbl M JIOTHUECKOTO MBIIUICHUA, (POPMUPOBAHUIO YMEHHUS TMOJIb30BATHCA
aIrOPUTMaMHU, a TAKXKe MPUOOPETEHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOAMMBIX B
MOBCEIHEBHON >ku3HM oOydarouuxcs ¢ 3[IP. YueOHublii mnpeamer pa3BuBaeT
MBIILJIEHUE, MPOCTPAHCTBEHHOE BOOOpakeHHe, (YHKIMOHAIbHYIO T'PaMOTHOCTD,
YyMEHUSI ~ BOCIHPUHUMATh U KPUTHYECKU  aHAJIU3UPOBATh  HUH(POpPMAIIUIO,
MPENICTABICHHYIO B Pa3TUYHBIX hopMax.

OOyueHne MatemaTtuke JaET BO3MOKHOCTh pa3BUBaTh y oOyudaromuxcs ¢ 3[1P
TOYHYIO, PAIlMOHAIbHYI0O M WH(OPMATUBHYIO pE€4Yb, YMEHUE OTOHUpaTh HamOosee
MOJIXO/ISIIIINAE S3bIKOBBIC, CUMBOJIMUECKHUE, TpadUuIeCKre CPEICTBa JJISI BBIPAKCHUS
CYKJIEHUI 1 HAIJISIAHOTO MX MPECTABIICHHUS.

HeobxoaumbiM KOMIIOHEHTOM OOIIEH KyJAbTYpPhl B COBPEMEHHOM TOJKOBAHHUH
SBISIeTCS  O0IIee 3HAKOMCTBO C METOAAMM [O3HAHUS JIEWCTBUTEIBHOCTH,
Mpe/ICTaBlICHUE O IPEIMETE U METO/IaX MATEMAaTUKH, UX OTIMYHUIA OT METOJIOB IPYTUX
€CTECTBEHHBIX U T'YMaHUTAPHBIX HAyK, 00 0COOCHHOCTSAX MPUMEHEHHS] MaTeMaTHKU
JUISL PellieHUs] HAyYHBIX M MPUKIAIHBIX 3a7ad. Takum oOpa3oMm, MareMarhuyecKoe
oOpa3oBaHuE BHOCUT CBOM BKJIaJ B (hOpMHUpOBaAHUE OOLIEH KYIbTYphl YEJIOBEKA.

N3yyeHne MareMaTHKH TakKXe CIOCOOCTBYET JCTETUYECKOMY BOCIHUTAHUIO
4eJIoBeKa, MOHMMAHUIO KpacoTbl U M3SIIECTBA MAaTEMaTHYECKUX PaCCYXICHUH,
BOCHPUATUIO TEOMETPUUECKHUX (OPM, YCBOCHHUIO UI€U CUMMETPHH.

[Iporpamma oTpaxaer cojepkaHue oOydeHus mpeaMery «MareMaTtuka» ¢
y4eTOM 0COOBIX 00pa3zoBaTeNbHbIX MOTpeOHOCTEH oOyuatomuxcs ¢ 3[1P. OBnanenue
yueOHBIM MpenMeToM «MaTtemMaTrukay npeaCcTaBiIsieT OMPEAEICHHYIO CII0KHOCTD IS
yaamuxcsi ¢ 3[IP. V obOyuaromuxcs ¢ 3I1P mHambornee BbIpakeHBI OTCTaBaHUS B
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pPa3BUTUU CJIOBECHO-JIOTMYECKUX (OPM MBILIUICHUS, MOATOMY aOCTpaKkTHbIE U
OTBJICYEHHBIE KATETOPUM UM TPYAHOJIOCTYHHBI. B TOXe BpeMs Npu CleHHAIbHOM
oOydeHHH OOyd4arolmuecs MOTYT BBINOJHATH 3afaHusi 1o anroputmy. OHH
BOCIIPUHUMYHMBBI K MOMOILH, MOTYT BBIITOJHUTH MEPEHOC HA AHATIOTMYHOE 3aJaHUE
YCBOEHHOT0 crioco0a pemieHuss. CHUKEHUE Pa3BUTHS MBICIUTENbHBIX ONepaluid U
3aMEUIEHHOE CTAaHOBJICHHE JIOTUYECKHX JICMCTBUUA NPUBOAAT K HEAOCTATOYHOMN
OCMBICJIEHHOCTH COBEPIIAEMBIX YUYE€OHBIX NEUCTBUMA. Y 00ydarouuxcs 3aTpyIHEHBI
CUETHBIC BBIYMCIICHUSA, TPOU3BOAUMBIE B yME. B NMHUCbMEHHBIX BBIYHUCICHUSAX OHH
MOTYT HpPOIYCKaTh OJUH U3 MPOMEXYTOUHbIX IIaroB. IIpu paboTe ¢ 4MCIOBBIMU
BBIPOKCHHUSIMHU, BBIYMCICHHUEM HMX 3HAYEHUS MOTYT HE YAEpPKUBATH IMPABUIIBHBIN
nopsnok aevictBuid. [lpu ympomiennn, npeoOpa3oBaHUM BBIPAKEHUN ydalTUECs C
3IIP HEe MOryT CaMOCTOSATENIbHO MPHHATH PEIICHHE O MOCIEN0BATENbHOCTH
BBINIOJIHEHUS J1ecTBU. KOHKPETHOCTh MBIIUIEHHSI OCJIOKHAET YCBOCHHUS HaBbIKA
peuieHusl ypaBHEHMiI, HEPAaBEHCTB, CHUCTEMBbI ypaBHEHUH. MM ManoxocTymHo
COBEpIICHHE 00OpaTUMBIX OIIEpallUii.

Husknii  ypoBEeHb pa3BUTHS JIOTMYECKMX ONEPALMM, HEIOCTaTOYHAs
OOOOLICHHOCTh MBILUICHUS 3aTPYAHSIOT H3ydyeHue Tembl «DyHKuuu»: npu
ONpeieNeHNN (PYHKIMOHAIBHOM 3aBUCHUMOCTH, IpU OINUCAHUU TpaduyecKon
CUTYalluH, UCIIOJIb3Ysl TEOMETPUUECKUI, anreOpandeckuii, pyHKIIMOHATbHBIN SI3bIKH.
Hepenko ydaiuecss He BUIAT pa3HULIBI MEXy 00JaCTbiO ONpeesieHnst GQYHKIUU U
00JIaCThIO 3HAYECHHUH.

Pemienue 3amay cCoOnpsKeHO C TPYAHOCTSAMH O(DOPMIIEHHS KPaTKOM 3alMCH,
MIPOBENICHMSI aHAJIU3a yCIOBUS 3aJla4uM, BbIJEICHUS cyliecTBeHHOro. O0yyvatonuecs
¢ 3IIP 3arpyaHsitOTCs cAenaTh YMO3aKIIYEHUE OT OOIIEro K YaCTHOMY, HEPEIKO
BBIOMPAIOT HEpPALMOHAIBHBIE CIIOCOObI PELIEHUs, HHOI/AA OTPAaHUYMBAIOTCS
MaHUIYJISIIUSAMU C YUCITAMHU.

[Ipu w3yyeHum reomeTpuueckoro wmatepuana oOyyatomuecss ¢ 3I1P
CTAIKUBAIOTC €  TPYIHOCTBIO  JENaTh  JIOTMYECKUE  BBIBOABI, CTPOMTH
NOCJIEIOBAaTENbHbIE  paccykaAcHUs. HempouHble 3HAHWS OCHOBHBIX TEOPEM
r€OMETPUM MNPHUBOJUT K OMIKMOKAM B PEIIEHUU TEOMETPUYECKUX 3ajad.
OOyuaromuecs MOTYT MOJAMEHUTH (GOPMYITy, HEIPABIWIBHO MPUMEHUTH TeopeMy. K
Cepbe3HbIM OMIMOKaM B PEUICHUH 3a/ad MPHUBOJIAT HEIOCTATOYHO pa3BUTHIC
IIPOCTPAHCTBEHHBIE MpEACTaBICHUS. VIM CIOKHO BBIIIOJIHUTH YEPTEK K YCIOBHIO, B
MUCbMEHHBIX pab0TaX OHU HE MOTYT MIPUBECTU OOBICHEHHE K UEPTEKY.

To4yHOCTB 3alIOMUHAHUSI U BOCIIPOU3BEICHUS y4eOHOTO MaTeprana CHUKEHbI
N0 MpUYUHE CIa00CTH MHECTHYECKOH MAESITeNIbHOCTH, CYKEHHS oObema MaMsTH.
Oo6yuarorumest ¢ 3IIP Tpebyercst GoJibllie BpEMEHHM Ha 3aKpEIUICHHE MaTepuala,
aKTyalu3alus 3HaHUI M0 OMope MPHU BOCTIPOM3BEICHUH.

JUist  mpeojloieHHsl  TPYJHOCTEH B HM3YYeHUM Y4YeOHOro ImpeamMera
«Maremartnka» HeoOXoauMa ajnanrtanys o0beMa U XxapakTepa ydeOHOro MaTrepuaia
K TIO3HaBaTeJIbHBIM BO3MOXKHOCTIM yuanuxcs ¢ 3I1P. Crnenyer yueOHbIi MaTepuai
PENOJHOCUTh HEOOJBIIMMHU NOPLUUAMH, YCIOKHSAS €ro MOCTEINEHHO, W3bICKUBAThH
cocoObl  afanTalMyd TPYOHBIX 3aJaHUil, HEKOTOpble TEMBI JaBaTh Kak
O3HAKOMHUTEJBHBIE;,  MUCKIIOYaTh  OTAENbHBIE  TPYAHbIE  JOKa3aTeJIbCTBA;
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TEOPETUYECKUN MaTephal PEKOMEHIYETCS M3ydaTb B NPOLECCE NPAKTHYECKOU
NEATEIBHOCTH N0 pelIeHUI0 3anad. OpraHuyeckoe €IUHCTBO NPAKTHYECKON U
YMCTBEHHON JIESITENIbHOCTU YyYalluXcsl Ha YpOoKaX MaTeMaTHKH CHOCOOCTBYIOT
IPOYHOMY U CO3HATEIHLHOMY YCBOCHHUIO 0Oa3MCHBIX MaTeMaTHYEeCKUX 3HAHUU U
YMEHUM.

Henu u 3axa4n u3ydeHus y4eOHOro npeamera «MaremaTuka»
[IpuopureTHbIMU LENIMU OOYYEHHS MaTEMATUKE B 5—9 Kilaccax SBISIOTCS:

* (QopmupoBaHHE LEHTPATBHBIX MAaTEMaTHMYECKUX TOHATUN (YHCIIO, BEIUYMHA,
reOMEeTpUYECKast dburypa, nepeMeHHasl, BEPOATHOCTb, GyHKINA),
00eCreunBaroIUX MPEEeMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTeMaTUYEeCKOTO
oOpazoBanus ooyyarommuxcs ¢ 3I1P;

* nonBeneHue oOyyaroniuxcs ¢ 3[1P Ha mocTynmHOM 1Jisi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTE€MaTUKHA U OKPYXKAIOLIEr0 MUpPA, TOHMMAHUE MAaTEMaTHKU Kak
yacTy oOUIeH KyJIbTYphl YEJIOBEUECTBA;

" pa3BUTHUE MHTEIIEKTYaJIbHBIX U TBOPUECKHUX criocoOHOcTel oOyyatonuxcs ¢ 311P,
IIO3HABATEIBHOM AaKTMBHOCTH, MCCIIEJOBATEIbCKUX YMEHUH, KPUTUYHOCTU
MBIIIJICHUS, UHTEPECA K N3YUEHUIO MaTEMATUKU;

* (QopmupoBaHue (PYHKIMOHAIBHOM MaTeMaTUYeCKOW TIPaMOTHOCTH: YMEHUS
pacrmo3HaBaTh  NPOSIBICHHS  MareMaTHMYeCKUX  MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAJIbHBIX JKU3HEHHBIX CUTYalMSIX U MPU U3YyYEHUU JTPYTHX
y4e€OHBIX MPEAMETOB, TMPOSIBICHHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEM,
(bopMyIMpOBaTh X Ha SI3bIKE MAaTEMATUKU U CO3/1aBaTh MaTeMaTUYECKUE MOAEIIH,
IPUMEHATH OCBOEHHBIM MAaTeMaTH4YeCKUi amnmapar sl peleHus MpaKTUKO-
OPUEHTUPOBAHHBIX 3aJay, HWHTEPHPETUPOBaTbL W OLICHUBATh MOJYYCHHbIE
pE3yAbTATHI.

JlocTrKkeHne 3TUX 1esnel 00ecrednBaeTCsl pelIeHUEM CIIEeIYIOMINX 3aa4:

» ¢opmupoBarh y oOydaromuxcss ¢ 3[IP HaBpIkM y4eOHO-TIO3HABATEIHHOM
NESTEIbHOCTH: IUJIaHUPOBaHME paboOThl, TOWUCK pAlMOHANbHBIX TyTeH ee
BBIIIOJIHEHN S, OCYILECTBIIEHNUS] CAMOKOHTPOJIS;

" crnocoOCTBOBaTh HWHTEIUIEKTYaJbHOMY pa3BUTHUIO, (OPMHUPOBATH KauecTsa,
HEOOXOAMMBbIE YEJIOBEKY JJIsi MOJHOLIEHHOM >KM3HM B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MAaTEMAaTUYECKON IEATEIBHOCTH: SCHOCTU M TOYHOCTH MBICIIH,
WHTYULIMH, TIPOCTPAHCTBEHHBIX MPEICTaBIECHUN, CIOCOOHOCTH K MPEOJOJICHUIO
TPYAHOCTEN;

* (opMHUPOBATH KIIIOYEBbIE KOMIIETEHIIMHU YYaIIUXCS B paMKaX MpeIMETHON 00acTu
«MaremaTtuka u uH(HOPMATUKAY;

" pa3BUBATh MOHATUITHOE MbILUIEHUs oOyyatomuxcs ¢ 3I1P;

" OCYLIECTBJIATh KOPPEKIHMIO MO3HABAaTEIbHBIX MpoueccoB oOyyatommuxcs ¢ 3IIP,
HEOOXOAMMBIX JIJIsl OCBOEHUS POTPAaMMHOI0 Marepuaa o yueOHOMY MpeaMETY;

" [peaycMaTpuBaTh BO3MOXKHOCTh KOMITEHCAIIMU OOpa30BaTENbHBIX NE(ULUTOB B
OCBOEHHUH TMPENLIECTBYIONIEr0 MPOrpaMMHOT0 Mareprania y oOyuaroutuxcs ¢ 3[1P
Y HEJIOCTATKOB B UX MATEMaTU4YE€CKOM Pa3BUTHH;

* copMHUpOBaTh YCTONYMBBIA HHTEPEC YUAIIUXCS K TIPEAMETY;
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" BBISIBJISITH M Pa3BUBATh MATEMATUYECKUE ¥ TBOPUECKHE CITIOCOOHOCTH.

OCHOBHBIE JIMHUU COAEPKAHUS Kypca MareMaTuku B 5—9 kiaccax: «Hucna u
BBIUMCIICHUS», «AJreOpa» («Anredpanueckue BBIpAKEHUS», «YpaBHEHUS U
HepaBeHCTBay»), «Dyukuumny, «leomerpusi» («[‘eomerpuueckue QUrypsl u HUxX
cBOMCcTBa», «V3MepeHue reoMeTpUyecKUX BeIu4uH»), «BeposTHOCT, W
CTaTUCTHKa». /[[aHHbIEC TMHUM pa3BUBAIOTCS MapaJUIeIbHO, KAK/1asi B COOTBETCTBHUHU C
COOCTBEHHOM JIOTMKOM, OTHAKO HE HE3aBUCHUMO OJIHA OT JIPYTOil, 2 B TECHOM KOHTAKTe
u B3auMmoneiictBuu. Kpome 3Toro, mx oOBEAMHSIET JIOTHYECKash COCTAaBIISIONIAs,
TPaJUIMOHHO TPUCYIIas MaTeMaTUKEe WU MPOHU3BIBAIONIAs BCE MaTEMaTUYECKHUE
Kypchl U comepxarenbHble JmHHH. CdhopmymupoBanHoe B DemepaabHOM
TOCyIapCTBEHHOM OOpPa30BaTEIbHOM CTaHIapTe€ OCHOBHOTO 00IIero oOpa3oBaHUs
TpeOOBaHUE «YMETh OMEPUPOBATH MOHATUSIMU: OIMpPEACICHUE, aKCUOMa, TEopeMa,
JI0OKa3aTeIbCTBO; YMEHHME paclo3HaBaTh HWCTUHHBIE M JIOKHBIC BBICKA3bIBaHUS,
MPUBOAUTL MPUMEPHI U KOHTPIPUMEPHI, CTPOUTHh BBICKA3bIBAHUS M OTPULIAHUS
BBICKa3bIBAHMI» OTHOCHUTCSI KO BCEM KypcaMm, a GOpMUPOBAHUE JIOTHYECKUX YMEHHI
pacmpenensiercs MO BceM TroaaM oOOydeHHs Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusI.

Conepxanue oOpa30BaHHUsA, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ylibTaTamM
ocBoeHus: DenepanbHOl pabouell MporpamMMbl, pacHpeleNEHHBIM IO ToAam
oOy4yeHHUs, CTPYKTYPHUPOBAaHO TaKUM OOpa3oM, 4YTOObI KO BCEM OCHOBHBIM,
MPUHLIUNHATBHBIM BOIPOCaM OOydaroluecs: oOpalaiuch HEOJHOKPATHO, YTOOBI
OBJIAJICHUE MAaTEMAaTUYECKUMM TIOHSATHUSAMHU W  HaBbIKAMH  OCYIIECTBISUIIOCH
MOCJEA0BATEILHO U MOCTYIATEIBHO, C COOTIOACHUEM MPUHIUIIA TPEEMCTBEHHOCTH,
a HOBBIC 3HAHUS BKJIIOYAIUCH B OOIIYI0 CUCTEMY MAaT€MaTH4YeCKUX MPEICTaBICHUM
oOyuarotuxcs ¢ 3I1P, pacuupsis u yrnyossist €€, o0pasysi IpOYHbIe MHOYKECTBEHHBIE
cBs3u. OO01IMe 11esIM U3ydeHus: yaueOHoro npeaMera «MareMarrukay npeicTaBiIeHbl B
denepanbHOM paboyeit mporpaMMe OCHOBHOTO 00I1IIero o0pa3oBaHus.

Oco0eHHocTH 0TOOpPa M aJANITALINM Y4eOHOT0 MAaTEePUAJIA 110 MATEMATHKE

OOyuenue yudeOHOMY mnpenmeTy «MaremaTuka» CTPOUTCS Ha CO3[aHUU
ONTUMAJIbHBIX YCIIOBUH ISl YCBOCHUSI IPOTPAMMHOTO MaTepHraia 00y4JaronuMucs ¢
3I1P. bonbiioe BHUMaHUE yAEIIeTCsl OTOOpPY Y4eOHOTO MaTepualia B COOTBETCTBUH C
MPUHITUTIOM JOCTYIMHOCTUA TIPH COXPAaHEHUU OOIIero 0a30BOTO YPOBHS, KOTOPBIM
JTOJKEH TI0 COJIEPKAHUIO U 00BbeMy OBbITh aIalTUPOBAHHBIM J1sl 00y4aromuxcs ¢ 3[1P
B COOTBETCTBUU C HMX OCOOBIMH OOpa3zoBaTelibHbIMH MOTpeOHOCTSIMU. ClemyeT
o0JierynTh OBJIaJICHHE MarepuasioM ooOydaromumucs c¢ 3[IP mocpeacTtBom ero
JETAIbHOTO OOBSICHEHUS C CUCTEMAaTHYE€CKUM ITOBTOPOM, MHOTOKPATHON TPEHUPOBKHU
B NPUMEHECHWM 3HAHUM, MCMOJB3Yys MPHUEMBbl aKTyadu3aluu (BU3yasibHas OIOpa,
namMsITKa).

QenepanbHas  OporpaMmMa  MPEIyCcMaTpUBAa€T  BHECEHUE  HEKOTOPBIX
W3MEHEHHI: YMEHBIIICHUE 00beMa TEOPETUICCKUX CBEICHUI, BBIHECEHUE OTACIIbHBIX
TEM WU TENbIX pa3lelioB B MaTepHaJIbl I O0030pHOTO, O3HAKOMHUTEIHLHOTO
U3YUYEHUS.

N3menenus mporpammsl B 5-9 kiiaccax
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MaremaTtuka B 5 u 6 Ki1accax

B 03HAaKOMUTENBHOM IUIAHE PEKOMEHAYETCS W3Yy4YaTh CIEAYIOIINE TEMBI:
«Pumckas nymepanus», «PaBubie durype», «lununap, xonyc, mapy», «Kyo»,
«IIpssmoyronpHbIN napasenenuneny, «llepemenienne mo KOOpAMHATHON TIPSAMON»,
«Monynbs uucnay, «YucioBble mpoMexyTkn»; «Macmradb» (u3ydaeTcss B Kypce
«I"eorpadusy); «M300paxeHnrue reoMmeTpudecKkux PUryp Ha HeJIMHOBaHHOU Oymare ¢
WCIIOJIBb30BAaHUEM ULUPKYJSA, JIMHEHKHW, YTOJbHHUKA, TpaHCHOpTUpa», «JlnuHa
OKpy)kHOCTWY, «Ilmomane kpyra», «[lapannensHbie npsmeiey, «llepnenaukynsapHbie
npsmeie», «OceBast U LEHTpalbHAasi CUMMETPUN» (M3ydaeTcsl B Kypce F€OMETPHUN);
«beckoHeuHbBIE TEPUOAUYECKUE NECATUUHBIE podu. JlecaTnuHOoe NpUOIMKEHHE
OOBIKHOBEHHOU ApoOmM» (M3ydaeTcs B Kypce aureOphl).

CrenyeT yMEHBIINTH KOJMYECTBO 4YAaCOB HaA ciexyromme Tembl: «Pemenue
JOTUYECKUN 3amau», «JlnmHa orpeskay, «llkanws», «PactpenenurenbHblid 3aKOH
YMHOXKEHHS», «3aluch MPOU3BEACHUS C  OYKBEHHBIMH  MHOXXHUTEISIMU,
«IToctpoenne koH(pUTypalnii U3 YacTel MPSMOMN, OKPY>KHOCTH Ha HEJIMHOBAHHOU U
KJeryaToi Oymarey, «Jlenurenu u kpatueie. [IpuzHaku nenumoctuy, «Hanbompimii
o0mMii JenuTenb M HauMEHblee ofmiee KpatHoe. JlenuMocTh CyMMBI |
npousBeneHus». «llpuBenenne npobu K HOBOMY 3HaMeHaTeno», «HaxoxneHue
YacTU ILEJIOT0 M LENOro mo ero yactu». «OKpyrieHHe eCATUYHBIX ApoOein».
«Pemenne 3amay mepebOpoM BCEeX BO3MOXKHBIX BapHaHTOB». «CocTaBieHHUE
OYKBEHHBIX BBIPAKEHUH IO YCIOBHIO 3a/Jaun». BBICBOOOAMBIIMECS Yachl MOYKHO
MCIIOJIb30BaTh Ha MOBTOPEHHE (B Hayaje M KOHIE y4eOHOro roja), Ha U3y4YeHHe
HanOoJiee TPYIHBIX M 3HAYMMBIX TeM: B V Kilacce — Ha pELIEHUE YpaBHEHUH,
NpUBEACHUE TPOOM K HOBOMY 3HAMEHATENI0, YMHOKEHUE U JCJICHUE JECITUYHBIX
npoOeit, u3mepeHue yrioB; B VI kimacce — JeHCTBUS C TOJOXKUTEIBbHBIMH U
OTPULIATENBHBIMU YUCJIAMH, PEIICHUE YPABHEHUM, CIOKEHHE W BBIYUTAHUE YHUCET,
CoJeprKaIIMX LEeNyI0 U APOOHYIO YacTh, HA YMHOXEHHUE U JIeJIeHHE OOBIKHOBEHHBIX
TpoOeii.

Auredpa

B 03HaKOMUTENBHOM IUIaHE PEKOMEHIYETCA H3y4aTb CIECAYIOIIME TEMBI:
«ppauronanbhbie yncina. JleiicTBuTenbHbIe yncia», « CpaBHEHHE JIEMCTBUTEIbHBIX
yucel, apuMETHICCKHE ACHCTBHS C EHCTBUTEILHBIMU YncliaMuy, «Haxoxnenue
MpUOIMKEHHBIX 3HAYCHHM KBaapaTHOTO KOopHs», «Teopema Buera», «Pemenus
YPaBHEHUU TPETHEN Y YETBEPTOM CTEIICHEN PA3TI0KEHUEM HA MHOKUTENNY, « DYHKIIUA
y =Vx u ee rpaduk», «IlorpemHocTs ¥ TOYHOCTH NPUOIMKEHU», «UeTHbIE U
HeueTHbIE QyHKIUMY, « DyHKIMA y=X", « DyHKIMsA y= ax?, ee rpadMK U CBOMCTBA.
I'paduku Gpynxumii y= ax? + n u y=a(x-m)?, «YpaBHEHHUE C JBYMS IEPEMEHHBIMU 1
ero rpaduk», «['papuueckuii cnocod pemieHHs] CHUCTEMBbl  YpaBHEHUN»,
«M300paxeHue 4aeHoB apu(PMETHUECKON U TeOMETPUUECKON MPOrpeccuii TOUKaMu
Ha KOOPJAMHATHOW TUIOCKOCTH. JIMHEWHBIM M SKCIOHEHIMAIBbHBIN pocT. CIOXKHbIE
MIPOLIEHTHD.

Cnenyer yMEHBIINTHh KOJMYECTBO 4YacoB Ha u3ydeHue teMm: «Dopmyibi»,
«Jloka3zarenbCcTBO TOXKIECTBY», «JIMHEWHOE ypaBHEHME C JABYMs HEU3BECTHBIMNY,
«['padux nuHelHOrO ypaBHEHUS ¢ ABYyMsI epeMeHHbIMIY, «I paduueckoe pemeHune
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JIMHENHBIX YPaBHEHUI U CUCTEM JIMHEWHBIX YpaBHEHMID», « CBOMCTBA KBAAPATHYHON
GyHKITUNY.

BricBOOOIMBIIMECS] Yachl PEKOMEHAYETCS HCIONb30BaTh: JUIsl JIydIllen
npopaboTKu HamboJsiee BaXHBIX TeM Kypca: «Pemienue ypaBHeHui», «Perienue
CUCTEM ypaBHEHUI», «COBMECTHbBIE IEUCTBUS ¢ ApoOsiMu», «lIpruMeHeHne CBONCTB
apu(pMETUYECKOTO KBAJ[paTHOTO KOpHS»; Ha TMOBTOPEHHE, pEIIeHUE 3ajad,
npeoOpa3oBaHue BHIPAKEHUIM, a TAK)KE HA 3aKpEIIEHUE U3YYEHHOTO MaTepuala.

I'eomerpus

Crnenyer 0OCHOBHOE BHUMAaHUE YACINUTh PAKTUYECKON HAMPaBIEHHOCTH Kypca,
UCKIIFOYMB M YOPOCTUB HAWOOJIEE CIOKHBIA I BOCHPUSATUS TEOPETUYECKHM
matepuai. Ha ypokax reoMerpuu HEOOXOAMMO MAaKCHUMAIBbHO HCIOIb30BaTh
HarJIsiAHbIE CpeJCcTBa OOyuYeHHs, OOJIbIlIE€ MPOBOAUTH MPAKTUYECKUX padboT cC
y4YalMMHUCs, pelaTth 3a1a4u. CTpOUTh pelieHne 3aa4 pyu MOCTOSIHHOM 00palieHuu
K HaIJISIIHOCTU — PUCYHKAM U YEPTEKaM.

O3HaKOMUTENBHO JaThb TeMbl: «TeopeMbl M J10KAa3aTEIbCTBO. AKCHOMBDY,
«/lokazaTenbcTBO OT NOPOTUBHOrO», «CyIIEeCTBOBAHME M  €IMHCTBEHHOCTH
NIEPIICHIUKYJIAPA K NpAMO», «MeTos reoMeTpu4eckux mMect», «Meron yaBoeHus
MeauaHb», « Teopema Paneca 1 TeopemMa 0 IPONOPLUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojbHUKa», «/3MeHeHHe TpUrOHOMETpUYECKUX (YHKUUH IpH
BO3pacTaHuM yria», «@Popmyibl ISl PaguycoOB BIIMCAHHBIX M OMUCAHHBIX
OKPY/KHOCTEM  NIPaBUJIBHBIX  MHOTOYI'OJIBHUKOBY»,  «YpaBHEHHUE  IPSAMOW»,
«/IBmxenne», «CBolicTBa ABMKEHU», « TeopeMa O MPOU3BEAECHUN OTPE3KOB XOPJ,
TEOPEMBI O MPOU3BEAEHNN OTPE3KOB CEKYIIIHNX, TEOPEMA O KBAIPaTe KaCaTEIbHON.

CrenyeT yMEHBIIUTh KOJIMYECTBO YAacOB Ha u3ydeHue TeM: «CHMMETPUYHbBIE
¢urypesl. OCHOBHBIE CBOWCTBA OCEBOM CUMMETpUn», «LleHTpanbHas CUMMETpUs»,
«ITapamnensubiii mepeHoc», «IlloBopot», «IIpeoOpazoBanue mnomodus. I[logodue
COOTBETCTBEHHBIX 3JIEMEHTOBY», «OCHOBHBIE 33Ja4l HAa IMOCTPOEHUE C IMOMOILBIO
LUPKYJISlT U JIMHEUKW», «J/leKkapToBbI KOOpPAMHATBHI Ha ILIOCKOCTW», «Pemenune
TPEYTrOJILHUKOBY, «[lomooue dhurypy.

BricBoOOAMBIIIMECS YAaChl UCTIONB30BATh HA PEILICHUE 337a4 U TOBTOPEHUE.

BeposSiTHOCTB M CTATHCTHKA

B cBsi3u ¢ TeM, 4TO NaHHBIM Kypc BBI3bIBAET HAMOOJBIINE CIOXHOCTH IS
oOyuatomuxcs ¢ 3I1P, cBsA3aHHBIE CO CHM)KEHHBIM YPOBHEM DPa3BUTHUS CIOBECHO-
JIOTUYECKOTO MBIIUICHHUSI, €r0 U3YYeHHUE JOJKHO CTPOUTHCS Ha 0a30BOM YpOBHE U
JOCTYITHOM JUIsl yYEHMKOB Mmartepuane. OCHOBHOE BHUMAHHME CIEAYET YIEIUThb
pa3zaenaM, CBA3AHHBIMA C TIOBTOPEHHEM IPOMJAEHHOTO MATEpHUaNla, YBEIUYUTH
KOJIMYECTBO YIPAKHEHUN U 3aJAHUM, CBA3AHHBIX C MPAKTUYECKON NEATEIBHOCTHIO
oOydJarommxcs.

Heobxoaumo mnepecMOTpeTh COAEp)KaHWE TEOPETUYECKOr0 Marepuana u
XapakTep €ro M3JI0KEHMS: TEOPETUYECKUH MATepHANl IPENOAHOCUTH B IIPOLECCE
pelieHus 3a7a4 U BBINOJHEHUs 3aJlaHUi HaIJISTHO-IIPAKTUYECKOIO XapaKTepa; He
TpeOOBaTh BBHIBOJIA U 3alIOMUHAHUS CIOKHBIX (POPMYJ, PEIICHUs HECTaHIAPTHBIX,
TPYNOEMKHUX 3a1aHuM. P TeM cienyeT u3ydaTs B 03HAKOMHUTEIIBHOM IUIAHE.

@enepanibHas MporpaMMa IMPENOCTaBIsIeT aBTOpy pabouell MpOrpaMMel
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CcBOOOY B pacmpenesieHny MaTepralia 1o 4eTBepTsaM (TpuMectpam). Paciipenenenue
BpPEMCHH Ha U3YYCHHE TEM B TCUCHHE YICOHOTO roJla CAaMOCTOATEIHHO ONPEIeTIAETCSI
00pa30BaTeNbHON OpraHu3aleil U 3aBUCHT OT 0COOCHHOCTEH TPYIITHI 00yUYaIOITUXCs
¢ 3ITP u ux ocoObix 00pa3oBaTENbHBIX MOTPEOHOCTEH.

IIpumepHble BuAbI JesATedabHOCTH oOyuyawmmxcs ¢ 3IIP, oOycioBiieHHBbIE
0co0ObIMM  00pa3oBaTeJIbHBIMH  TNOTPEOHOCTAMHM W o0ecnmedyuBaOIMe
OCMBICJICHHOE  OCBOCHHE  COJEepPKAaHMM  00pa30BaHUsI 1O  MpeaMeTy
«MaremaTuka»

Conepxanue BUAOB jAesiTebHOCTU oOydarouiuxca ¢ 3IIP ompenensiercs ux
0COOBIMH 00pa30BaATEIBHBIMU MOTPEOHOCTIMU. [IOMUMO MIUPOKO UCTIOTB3YEMBIX B
DAOII OO0 o6mux 15 BCeX 00yUYarOMIMXCsl BUAOB JEATCIIBHOCTH CIEAYET YCUIUTh
BU/JIBI JICSITEILHOCTH ClielU(UYHBIE JIJIsl JAHHOW KaTeropuu JIeTel, o0ecrieunBaroIme
OCMBICJIICHHOE€ OCBOEHHE COJIEpkKaHUS OOpa3oBaHUs MO MPEIMETY: YCHICHHUE
MPEAMETHO-TIPAKTUYECKON JESATETbHOCTA C aKTHUBHU3AlMEH CEHCOPHBIX CHUCTEM;
yepeoBaHUE BHUIOB JACSATEIBbHOCTH, 3aJCHCTBYIOIIMX pa3IMYHbIE CEHCOPHBIC
CUCTEMBI; OCBOCHHE MaTepHalia C OOPOM Ha aITOPUTM; «IIOIIArOBOCTh» B U3yUYCHUU
MaTepualia; WCIOJIb30BaHUE JOMOJHUTEIBHOW BHU3YyalbHOM OINOPBI  (CXEMBI,
mabJIOHbI, OIMOpPHBIE TAOJUIBI); PEUYEBOM OTYET O TIPOIIECCe U pe3yibTaTe
JeSTEILHOCTH; BBITIOJTHEHUE CIICIIMATIbHBIX 3aJJaHuM, 00€CTIeUNBAIOIINX KOPPEKIIUIO
perynsiiuu  y4eOHO-TIO3HABATENIbHON JEATENBbHOCTY W KOHTPOJIb COOCTBEHHOTO
pe3yiabTara.

®denepanbHas TEMAaTHUYECKass U TEPMUHOJIOTHYECKAsl JICKCUKA COOTBETCTBYET
OAOII OOO.

Jist oOyuaronmuxcst ¢ 3IIP cyniecTBEHHBIM SBISIFOTCS MNpPUEMBI PabOTHI €
JIEKCUYECKUM MaTepuajioM mo mpeamety. lIpoBoautcs crenmanbHas paboTa Mo
BBEJICHUIO B aKTUBHBIN CJIOBAph 00YYaAIOIIMXCSI COOTBETCTBYIOIIEH TEPMUHOJIOTHUH.
N3yuaembie TEpMUHBI BBOASTCS Ha TMOJMCEHCOPHOM OCHOBE, 00s3aTelbHa
BU3YalibHAA MOICPKKA, aJITOPUTMBI PAOOTHI C ONPECICHUEM, OTTIOPHBIE CXEMBbI IS
aKTyaJu3aluyi TEPMUHOJIOTHH.

Mecto yueOHOro npeamera «MareMaTuKa» B Y4eOHOM IJIaHe

B cootBercTBUM ¢ DepepanbHBIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 00mIero oOpa3oBaHus y4ueOHBIM mpenMer «MaremaThkay
BXOJIUT B MPEAMETHYIO o0macth «MartemaTuka ¥ HUHPOpPMATHKA» U SBISCTCS
oOs3aTeNbHBIM NI M3ydeHus. B 5-9 kiaccax ydeOHbIN mpenmer «MaremaTtukay
TPAJAMIIMOHHO M3YyYaeTCsl B paMKaxX CIEAYIOIMMX y4eOHBIX KypcoB: B 5-6 Kiaccax —
Kypca «Marematuka», B 7-9 kiaccax — KypcoB «AuredOpa» (BKIIIOYAsl 3JIEMEHTHI
CTaTUCTUKUA M TeopuH BeposiTHocTel) u «l'eomerpusi». Hacrtosimieit mporpammoit
BBOJIUTCSI CAMOCTOSITENIbHBIN YUeOHBIN Kypc «BeposiITHOCTh U CTATUCTHKAY.

OG6r1ee Ynciio 4acoB, PEKOMEHIOBAHHBIX JIJIS1 U3Y4YCHUSI MaTeMaThKU (0a30BbIi
YpOBEHB) Ha YPOBHE OCHOBHOT'O 0011IeT0 00pa3oBanus, — 952 vaca: B 5 kiacce — 170
gacoB (5 yacoB B Hezent), B 6 kiacce — 170 gacoB (5 yacoB B Helel0), B 7 Kj1acce —
204 yaca (6 yacoB B HeJielni0), B 8 kiacce — 204 gaca (6 yacoB B HeJieq10), B 9 Kiacce
— 204 yaca (6 4acoB B HEZIEINIO).
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Inanupyembie pe3yJabTaThl O0CBOCHUS yueOHOoro npeaMera
«MaremMaTnka) Ha ypOBHEe OCHOBHOI0 0011ero 00pa3oBaHus

N3yyenne wmareMaTuku Ha YypOBHE OCHOBHOro 00IIero oOpa3oBaHuUs
HaIpaBJICHO Ha JOCTHXeHHe ooydaromumucs ¢ 3[1P nuuHoCTHBIX, MeTanpeIMeTHBIX
U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIBTATOB OCBOCHUS yU€OHOTO MpPEaMETA.

JINYHOCTHBIE Pe3yJabTaTbl OCBOCHHMS MPOrpaMMbl IO MaTEMaTHKE
XapaKTEPU3YIOTCS:

NMaTPUOTHYECKOE BOCIIUTAHHE:

MPOSIBIICHUEM UHTEPECA K MPOIILIOMY U HACTOSIIEMY POCCHICKON MAaTEMATUKH,
LIEHHOCTHBIM OTHOIIEHHUEM K JIOCTUKEHUSIM POCCUUCKHUX MAaTEMATUKOB U POCCUHCKOU
MAaT€MaTUYECKOM IIKOJIbI, K UCIIOJB30BAHUIO 3TUX JOCTHXEHUW B APYTUX HAyKaX W
NPUKIAJHBIX cepax;

rpasKIAHCKOE U TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJTHEHUIO OOS3aHHOCTEH TpaKJaHWHA U pPean3aluu ero
paB, MPEACTABICHUEM O MaTEMaTHUECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3THUUHBIX
CTPYKTYp, SIBJICHUH, MPOIEAYp TIpakIaHCKOTO OOIIecTBa (HampuMep, BBIOOPHI,
ONPOCHI), TOTOBHOCTHIO K OOCYKJIEHHIO HTHYECKUX MpoOIeM, CBA3AHHBIX C
MPAKTUYECKUM TPUMEHEHHEM JOCTUKEHUW HAyKHW, OCO3HAHUEM BaXXHOCTHU
MOPaJIbHO-3TUYECKUX ITPUHIIUIIOB B AEATEIBHOCTH YUYEHOIO;

TPYAOBOE BOCIIUTAHHE:

YCTAaHOBKOW Ha aKTUBHOE YYaCTHE€ B PEIICHUHA MNPAKTUYECKUX 3aaad
MaTE€MaTUYECKOW HAIIPABIEHHOCTH, OCO3HAHWEM BAXXKHOCTU MaTEMaTUYECKOTO
o0pa3oBaHusl Ha MPOTSHKEHHM BCEH JKM3HM IS YCHEIIHOW MpodecCrOHaIbHOM
NEATeIBHOCTH U Pa3BUTUEM HEOOXOJUMBIX YMEHHUM, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM HHAMBUIYATIBHON TPAaeKTOPUU OOpPa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4ETOM JIMYHBIX UHTEPECOB U OOIIIECTBEHHBIX TOTPEOHOCTE;

3CTEeTHYEeCKOe BOCIMTAHHE:

CIIOCOOHOCTBIO K OMOIIMOHAJTBHOMY U  3CTETHUYECKOMY BOCHPUSITHIO
MaTeMaTHueCcKuX OOBEKTOB, 3a/iady, PEIIEHUN, PACCYKICHUN, YMEHHUIO BUICTDH
MaTreMaTU4eCKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

LHEHHOCTH HAYYHOI0 NO3HAHUA:

OpPUEHTAIMEN B JCATEIBHOCTH HAa COBPEMEHHYK) CHCTEMY HAay4YHBIX
MPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UYEIOBEKa, MPHUPOIBI U
oOlIecTBa, MOHMMAHUEM MaTeMaTUYeCKOM HaykKh Kak cdepbl YeIOBEYECKOU
JESITEIbHOCTH, 3TAloOB €€ Pa3BUTHUA U 3HAYMMOCTH ISl PAa3BUTUS LIMBUJIA3ALINH,
OBJIQJICHUEM SI3BIKOM MAaTE€MAaTUKA W MAaT€MaTUYECKOM KYyJbTypOMl KakK CpeICTBOM
MO3HAHHUS MHUPA, OBJIAJACHUEM MNPOCTECUIIMMU HABBIKAMH HCCIEAOBATEIbCKOU
NEATEIbHOCTH;

¢pusnueckoe BocnuTanue, GopMHUpPOBAHHE KYJbTYPHI 3I0POBbSl H
IMOIUOHAJIBHOTO 0JIATONOTYYMS:

TOTOBHOCTBI) TPUMEHATh MAaT€MaTUYECKUE 3HAHWsS B MHTEpPEcax CBOETO
37I0pOBBSl,  BEIACHHUS  3I0pOBOro  oOpa3a >KM3HU  (3I0pPOBOE  MHUTAHUE,
COQTAHCHPOBAHHBIM PEXUM 3aHITHH © OTABIXa, peryisapHas (usnyeckas
aKTUBHOCTH), CPOPMUPOBAHHOCTHIO HAaBbIKA PEe(IICKCHH, IPU3HAHUEM CBOETO TIpaBa
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Ha OIMOKY M TaKOTO K€ MpaBa APYroro 4eaoBeKa;

IK0JIOTHYeCcKoe BOCIIUTAHME:

OpHEHTaIel Ha MpUMEHEHHE MaTeMaTHYeCKIX 3HAHUH [T peleHus 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPY>KAIOIIEH Cpeibl, INTAaHUPOBAHUS TIOCTYIIKOB U OLEHKH UX
BO3MOXKHBIX TOCJEACTBUM JIsi OKpYXarollei cpenbl, OCO3HAHHEM II00aIbHOIOo
XapakTepa dKOJOTMYECKUX MPoOIeM U MyTel uX pelieHus;

ajanranus K HM3MEHSIIOUIMMCSl YCJIOBHSM COLMAJBbHON W NPUPOAHOI
cpeabl:

TOTOBHOCTBIO K JCUCTBUSM B YCIOBHUSIX HEOIMPENEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHYECKYIO JESITeIbHOCThb, B TOM YHCIIE
YMEHHE YUYUTHCS Y IPYTHUX JIOACH, TPHOOpeTaTh B COBMECTHON I€ATETLHOCTH HOBBIE
3HaHWs, HABBIKM M KOMIIETEHIIUHU U3 OIbITa IPYTHX;

HEOOXOMMOCThIO B  (OPMHpPOBAaHMHM HOBBIX 3HAaHWW, B TOM YHCIE
(bopMynupoBaTh WIEH, MOHATHS, TUIIOTE3bl 00 0OBEKTaxX U SIBICHUSAX, B TOM UYHCIE
paHee HE M3BECTHBIX, OCO3HaBaTb Je(UUUTHI COOCTBEHHBIX 3HAHUM U
KOMITETEHTHOCTEH, IJIAHUPOBATh CBOE PAa3BUTHE;

CHOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CUTYyallMlO, BOCIPUHUMATb
CTPECCOBYIO CHUTYallUI0 KakK BbI30B, TpeOYIOIIUNA KOHTPMEDP, KOPPEKTUPOBAThH
IPUHUMAEMble pELIEHUS U JeHUCTBUSA, (OPMYIUpPOBaTh W OLCHUBATh PUCKU U
HOCJIEACTBUS, POPMHUPOBATH OTIBIT.

MeTtanpeaMeTHbie pe3yabTaThl:

B pesynbrare ocBOEHHs MPOTpaMMbI MO0 MAaTeMaTHKEe HAa YPOBHE OCHOBHOTO
oOmero oOpa3oBanusi y oOydaromerocs ¢ 3IIP  Oymyr cdopmupoBaHsl
MeTanpeAMETHBIE PE3YJIbTaThl, XapaKTePU3YIOIINECs OBIAJCHIEM YHUBEPCAIbHBIMH

IMO3HABaTCILHBIMUA JICUCTBUSIMU, YHUBEPCAITbHBIMU KOMMYHHUKAaTUBHBIMU
JIEUCTBUSIMA | YHUBEPCATbHBIMU PETYIISITUBHBIMU I€MCTBUSIMH.

OsJagenue YHUBEPCAJIbHbIMU Y4eOHBbIMH NO3HABATEJIbHBIMH
JelCTBUSIMMU:

yCTaHaBIUBAaTh IPUYMHHO-CIEICTBEHHBIE CBSI3W B XOJE€  YCBOCHHS
MaTeMaTHYeCKOro MaTepuaia;

BBISIBJISITh JACPUIUT JaHHBIX, HEOOXOAMMBIX JI PELICHHUsS IMOCTABJICHHOU
3a]a4H;

C MOMOIIBIO YUYUTENS BBIOMpATh CIIOCOO pElICHHs] MAaTeMaTHYEeCKOW 3a/1adu
(cpaBHMBATh BO3MOXHBIE BAPUAHTHI PEILICHNUS);

NPUMEHATh W TMpeoOpa3oBbIBATh 3HAKM W CUMBOJIBI B XOJI€ PCIICHHS
MaTeMaTHYECKUX 3a/1a4;

yCTaHaBIUBATh NICKOMOE U IaHHOE MPH PEIICHIH MaTeMaTHYeCKON 3a1auu;

NOHUMAaTh M HMHTEPIPETUPOBATH MHPOPMAIUIO PA3IUYHBIX BHIOB B (Hopm
MIPEICTABJICHNUS,

WUTIOCTPUPOBATH peliaeMble 3a7jaui rpa)uuecKuMU CXeMaMu;

3¢ (PEeKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATH HH(OPMAITHIO.

NOHMMATh U HCIOJNb30BaTh MaTEMaTHYECKHE CpeICTBAa HArsAHOCTH
(rpaduku, TuarpaMMsl, TAOIUIBL, CXEMBI U Ap.) IS WIUTFOCTPAlUU, UHTEPIPETAIIH,
apryMeHTaIiH.
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OBiajeHne  yHMBEPCAJbLHBIMH  Y4e€OHbBIMH  KOMMYHHMKATHBHBIMU
NEeUCTBUSAMMU:

OpraHU30BbIBaTh Yy4eOHOE COTPYAHUYECTBO U COBMECTHYIO NIEATEIBHOCThH C
YUYHUTEIEM U CBEPCTHUKAMH B IIPOLIECCE PEIICHUS 3a/1a4;

B3aMMOJIECTBOBATh U HAXOJAUTH 00IIIKE CIIOCOOBI pabOTHI; pabOTaTh B TPYIIIE:
HAaXOJUTh OOIlee pelieHue W pa3pemaTbh KOHQIUKTHI Ha OCHOBE COTJIACOBAHMS
no3uuuMid W yuéta  HMHTEpecoB; ciymaTh naptHépa;  (HopMyIupoBaTh,
apryMEHTHPOBATh U OTCTAUBATH CBOE MHCHHUE;

MIPOTHO3WPOBATh BO3HUKHOBEHHE KOH(MIMKTOB MPH HAIMYWW PA3HBIX TOYEK
3peHus W paspeniaTh KOH(QIHMKTHI HA OCHOBE Y4ETa WHTEPECOB WM ITO3HIIMHA BCEX
YYaCTHHUKOB;

apryMEHTHPOBATh CBOI0 MO3UIMI0 W KOOPAWHHUPOBATH €€ C MO3UIUSIMU
NapTHEPOB B COTPYAHUYECTBE IMPHU BBHIPAOOTKE OOIIETO PEIICHUS B COBMECTHOM
JIESITEIBbHOCTH;

BBITIOJIHATh CBOIO 4YacTh PabOThI, JOCTUTaTh Ka4eCTBEHHOTO pe3yJjbTaTa U
KOOPAMHUPOBATH CBOM JIEUCTBUA C IPYTUMH WICHAMU KOMAH/IbL;

OIICHMBATh Kau€CTBO CBOETO BKJIaJla B OOIIUI TPOTYKT.

OBJageHne YHUBEPCAIbHBIMYU YU€OHBIMH PeryJSTUBHBIMHU ACHCTBUSIMH:

CTaBUTH II€JIM, BHIOMpATh U CO3/1aBaTh aJTOPUTMBI I PELICHUS YYEOHBIX
MaTeMaTUYECKUX MpooIem;

IJIAHUPOBATh U OCYIIECTBISATH JIESITEIbHOCTh, HAIMPABJICHHYIO Ha PEIICHUE
3a/1a4 UCCIIEIOBATENIbCKOTO XapaKkTepa.

dbopmynupoBaTh U YACPKHUBATH Y4EOHYIO 3ajauyy, COCTaBJISITh IUIAH H
MOCJIEI0BATEIAbHOCTD JICHCTBUI;

OCYILIECTBIISITh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOIUMbIE KOPPEKTHUBHI;

KOHTPOJUPOBATh MPOIECC U  pe3ydbTarT y4eOHOM  MareMaTH4ecKOou
JIESITENBHOCTH;

aJICKBaTHO OIIEHWBATHh MPABWJIBHOCTh WM OIIMOOYHOCTh BBIMOJTHEHUS
y4ueOHOHN 3a7aun, €€ OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIC BO3MOXKHOCTH €&
pELICHUS;

CIMYATh CTOCO0 NEWCTBUS U €ro Pe3yyibTaT C 3aJaHHBIM ITAJOHOM C IEJIbIO
oOHapy>KeHUsI OTKIIOHEHUH M OTIMYHUMA OT ITAJIOHA.

MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BOZHUKHYTH TIPU PEIICHUHN Y4eOHOM
3a7a4u;

MOHUMATh MPUYUHBI, TI0 KOTOPHIM HE ObLI JOCTUTHYT TPEOYEMBbIN pe3ysbTaT
NEATEeIbBHOCTH, ONPEACNISATh MO3UTUBHBIE U3MEHEHUS U HAMpaBJICHUS, TPEOyrolne
nanbHeiIen padoThl,

PeryJupoBaTh COCOO BBHIPAXKEHHUS IMOIIMM.

[IpenmeTHble  pe3ynbTarbl  OCBOCHHMSI NPOTPAMMBl IO  MaTEMATHKE
MPENICTaBICHbI TIO ToaM OOy4YeHHs B paMKax OTIEIbHBIX Y4EOHBIX KypcOB: B 5—6
KJlaccax — kypca «Maremaruka», B 7-9 kitaccax — KypcoB «Anredpay, «['eomerpusy,
«BepoATHOCTh U CTATUCTHKA.
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PABOUYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «<MATEMATHUKA». 5-6
KJIACCBbI

Leau n3yyeHusi yueOHOro Kypca

[IpuopureTHbIMU LENSIMU O0OYUYEHUSI MaTeMaTHKE B S—6 Kilaccax SIBISIOTCS:

" [pomosbkeHrue (OPMHUPOBAHUS OCHOBHBIX MAaT€MaTHYECKUX MOHSATHUH (YHUCIO,
BEJIMYMHA, TeoMeTpuueckas Qurypa), oOecreurBarOuUX TPEeMCTBEHHOCTh U
MEPCIEKTUBHOCTh MaTEMaTHIECKOTO 00pa30BaHMs O0YJaIONTUXCS;

" pa3BUTHE MHTEIUIEKTyaJIbHBIX U TBOPUYECKUX CrIOCOOHOCTEN oOyyatomuxcs ¢ 311P,
M03HABATEILHOW aKTUBHOCTH, UCCIICAOBATEILCKUX YMEHUN, HHTEPECA K U3YUCHUTO
MaTeMAaTHKH;

* nonBeneHue odyyaromnuxces ¢ 3[1P Ha 1ocTynmHOM Ji1 HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MAaTeMaTHKH U OKPYKAIOIIETO MUPA;

* ¢opmupoBaHue (GYHKIIMOHAIBHOW MAaTEMaTHYE€CKOW TPAMOTHOCTH: YMEHHS
pacro3HaBaTh MaTeMaTUYECKUE OOBEKThl B PEANbHBIX >KU3HEHHBIX CHUTYaIUsX,
MIPUMEHSTH OCBOCHHBIC YMEHUS JIJIs1 pEIICHUS MPAKTUKO-OPUEHTUPOBAHHBIX 33134,
UHTEPIPETUPOBATH MOJTYYCHHBIE PE3yJbTaThl U OLICHUBATh WX HA COOTBETCTBUE
MPAKTUYECKON CUTYAIIHH.

OcHOBHBIE JIMHUM COJIEp’KaHUS Kypca MaTeMaTHKu B 5-6 Kiaccax —
apu(mMeTndyecKas 1 reoMeTpU4IecKasi, KOTOPbIE Pa3BUBAIOTCS MAapaIIEIBHO, KaX1as B
COOTBETCTBHH ¢ COOCTBEHHOM JIOTUKOM, OJTHAKO, HE HE3aBUCHMO OJTHA OT JAPYTOH, a B
TECHOM KOHTAaKTe M B3aUMOACHCTBUHU. Tarkke B Kypce MPOUCXOIUT 3HAKOMCTBO C
AIIEMEHTaMH aJIreOpbl ¥ OMMUCATEILHON CTAaTUCTHKH.

N3yuenne apudmeTHdecKkoro mMareprajga HadMHASTCS CO CHCTEMAaTH3aIuH U
pa3BUTHS 3HAHWW O HATYpaJIbHBIX YHCIIaX, MOJYUYCHHBIX B HadaabHOU mikoie. [1pu
TOM COBEPIICHCTBOBAHUE BBIUMCIUTEIBPHON TEXHWKH W (POPMUPOBAHHE HOBBIX
TEOPETUUECKUX 3HAHUM COYETAETCS C PA3BUTUEM BBIYMCIHUTEIBHON KYyJIbTYpPHI, B
YaCTHOCTU ¢ OOy4YEHUEM MPOCTEUITUM MpUEMaM MPUKUIKA U OIEHKH Pe3yJIbTaToB
BbIUKCIICHUN. M3yueHune HaTypalbHBIX 4YHCEI TMpoAoKaeTcss B 6  Kiacce
3HAKOMCTBOM C Ha4aJbHBIMU MOHSITUSIMHU TEOPUU JCIUMOCTH.

Jpyroii KpyIHbIi OJIOK B COIEp)KaHUU apu(METUUECKON JIMHUU — 3TO APOOH.
Hauano uzydeHus: OObIKHOBEHHBIX U IECATUYHBIX APOOEH OTHECEHO K 5 Kitaccy. ITo
MEPBBI dTall B OCBOCHHUH JPOOEH, KOT/Ia MTPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH
UJCIMHU, TIOHSATHSAMHU TeMbl. IIpu 3TOM paccMOTpeHHE OOBIKHOBEHHBIX APOOCH B
MOJTHOM 00BEME MPEAMIECTBYET U3YUEHHUIO IECATUYHBIX IPOoOeii, 9To 1eaecoodpasHo
C TOYKH 3PCHUS JIOTUKH HM3JI0’KEHUS YUCIOBOW JIMHWM, KOTJ/Ia MpaBHIa JEHCTBUN C
JNECATUYHBIMH JIPOOSMH MOXXHO OOOCHOBaTh YK€ H3BECTHBIMH aJTOpPUTMaMHU
BBITIOJTHCHUS JICHCTBHUIA ¢ OOBIKHOBEHHBIMU JPOOSMHU. 3HAKOMCTBO C JCCSITHYHBIMU
JIPOOSMU PACHTUPHUT BO3MOKHOCTH JIJISI TIOHWUMAHHS OOYYAFOIIIMMUCS TTPUKIIATHOTO
MIPUMEHEHUST HOBOM 3aMMCH TIPU U3YUYCHHUH JIPYTUX MPEIMETOB U TIPH MPAKTHIESCKOM
ucrnosib3oBanuu. K 6 kimaccy oTHeCEH BTOpPOW dTam B HW3YYEHUU JApoOeH, rie
MIPOUCXOJIUT COBEPIICHCTBOBAHNE HABHIKOB CPaBHEHUS W MPeoOpa3oBaHUs IpoOeH,
OCBOCHHE HOBBIX BBIYHCIUTEIBHBIX aJTOPUTMOB, OTTAYMBAHUE TEXHUKH
BBIYHCIICHU, B TOM YHCJIC 3HAYCHUN BBIPAKEHUN, COJIEPIKAIMNX U OOBIKHOBEHHBIE, U
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JIECSTUYHBIE APOOU, YCTAHOBIIEHUE CBSI3E€H MEXIy HUMH, PACCMOTPEHHE MPUEMOB
penieHus 3a1a4d Ha apobu. B Hauane 6 kjacca MpoOUCXOAUT 3HAKOMCTBO C MOHSATHEM
MPOIIEHTA.

OCc00EHHOCTBIO N3YUYEHUS MOJOKUTETBHBIX U OTPULIATENBHBIX YU CE SIBISETCS
TO, YTO OHM TAK)KE€ MOTYT pacCcMaTpUBAThCS B HECKOJIBKO 3TanoB. B 6 kitacce B Havasie
n3yueHus TeMbl «l1oI0KUTENbHBIE U OTPULIATENIBHBIC YUCIIA» BBIACIACTCS MOATEMA
«llenble yncna», B paMKax KOTOPOW 3HAKOMCTBO C OTPUUATEIbHBIMU YHCIAMH U
JEUCTBUSMHU C TIOJIO)KUTEIIbHBIMA W OTPULIATEIIbHBIMU YHUCIAMH MPOUCXOJUT Ha
OCHOBE COJEP)KATEIBbHOTO MOAXO0Ja. OJTO IMO3BOJSET HAa JOCTYIIHOM YpPOBHE
MO3HAKOMUTh y4YalIUMXCsl MPAKTHYECKH CO BCEMH OCHOBHBIMHU MOHSTHSIMU TEMBI, B
TOM YHCJIE U C MPaBWJIAMH 3HAKOB IPH BBHIMOJIHEHUH apu(METUUECKUX JIEHCTBUH.
N3yyeHue panmoHaIbHBIX YUCEN Ha 3TOM HE 3aKOHYMTCS, a OyJeT MPOJIOKEHO B
Kypce anreOpsl 7 Kjlacca, 4TO CTaHET CIAEAYIOIIMM MTPOXO0A0M BCEX MPUHIUITUATBHBIX
BOIIPOCOB, TEM CaMbIM pa3/ieJICHUE TPYAHOCTEHN o0JeryaeT BOCIpUATUE MaTepHala,
a pacupe/ielieHle BO BPEMEHHU CIIOCOOCTBYET MPOYHOCTH MIPHUOOPETAEMBIX HABBIKOB.

[Ipu oOydeHHH penIeHHIO TEKCTOBBIX 3a1ad B 5-6 KiaccaxX HCHOIb3YHOTCS
apumerrnyeckue npuéMsl petieHus. TeKCToBbIE 3a1a4uu, peliaeMble IpU 0TPabOTKe
BBIYMCIINTEIBHBIX HABBIKOB B 5-0 Kilaccax, pacCMaTPUBAIOTCA 3aJa4M CIETYIOIIUX
BUJOB: 3aJaud Ha JBI)KEHHWE, HA 4YacTH, Ha T[OKYIOKH, Ha paboTy W
IIPOU3BOMTENILHOCTD, HA IIPOLICHTHI, HA OTHOLIEHUs W Nponopuuu. Kpome Toro,
oOy4aroniyecs: 3HAKOMSTCS ¢ MpUEMaMU pElIeHUs 3aad nepeOopoM BO3MOKHBIX
BApUAHTOB, yuaTcsi paboTaTh C MHPOpMaIUeH, MpeICTaBICHHON B popme TaOIHIl UiIu
JarpamMm.

B ®enpepanbHoii pabodeil mporpaMme MNpeaycCMOTpPEeHO (OpMHUPOBAHUE
MPOMENEBTUUECKUX  alreOpanyeckux TMpeAcTaBieHuil. bykBa Kak  CHMBOJI
HEKOTOPOTO YHCJIA B 3aBUCHMOCTH OT MATEMaTHYECKOTO KOHTEKCTa BBOJMTCS
IIOCTEIIEHHO. byKBEHHas CHMBOJIMKA IIMPOKO HCIIOJB3YETCs IPEXKIE BCEro s
3alucu  OOIIMX YTBEPXKACHUNW U MNPeIOKeHUH, (GopMyl, B YACTHOCTH IS
BBIYMCIICHHS] TEOMETPUYECKUX BEJIMYMH, B KAYECTBE «3aMECTUTENS» YNCTIA.

B kypce «Marematukn» 5-6 KJIacCOB MpEJCTaBJICHA HATJIAIHAS T€OMETpUs,
HanpaBJieHHass Ha pa3BUTHE OOpa3HOr0  MBIIIJICHUS, MPOCTPAHCTBEHHOTO
BOOOpa)KEHUS, M300pAa3UTENbHBIX YMEHUH. OTO BaXHBIM OTal B H3YYCHHUH
r€OMETPUHU, KOTOPBIA OCYIIECTBISETCS Ha HAIJAIHO-NPAKTUYECKOM YPOBHE,
ONMMUPAETCA Ha HarIsAHO-00pa3HOe MbIIUIEHHEe oOyyaromuxcs. bonblas posb
OTBOJAMTCS TPAKTHUUECKOMN JESATEIBHOCTH, ONBITY, SKCIIEPUMEHTY, MOJIEINPOBAHHUIO.
OOyuaroiuecs 3HAKOMSTCS C T€OMETPUYECKMMU (UrypaMy Ha IUJIOCKOCTH U B
MPOCTPAHCTBE, C MX MPOCTEUIIMMH KOHPUTYpalUsiMU, ydaTcs M300pakaTb UX Ha
HEJIMHOBAHHOW W KJIETYaTol Oymare, paccMaTpUBalOT UX IpocTeiiue cBoiicTBa. B
Ipoliecce U3yYeHUs HarJsiAHOM TeOMETPUH 3HaHUSI, TOJYyYEHHbIE 00y4YarOIMMUCS B
Ha4YaJIbHOM LIKOJIE, CHCTEMATU3UPYIOTCS U PACLIUPSIFOTCS.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe
CornacHo yweOHOMY mmiaHy B 5-0 KilaccaX HM3ydaeTcsi MHTETPUPOBAHHBIN
npeaMer «MaTtemaThkay, KOTOPBIA BKIIOYAeT apu(METHUYECKH Marepuan Hu
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HATJISIHYI0O TEOMETPHIO, a TaKXKe IMPOIMEIeBTUUECKUE CBEICHUS W3 alreOphl,
DJIEMEHTHI JIOTUKU U Hadajga OMUCaTeIbHOW CTaTUCTHKH.

VY4eOHbI MJIaH Ha U3yYEeHHE MaTEMATUKU B 5-6 KjlaccaXx OTBOJUT HE MEHee S5
y4eOHBIX 9acoB B HECIIO B TEYCHHE KAXKIOTO rojia o0y4yeHus, Bcero He MeHee 340
y4eOHBIX YaCOB.

COLAEPXAHUE YYEBHOI'O KYPCA «MATEMATUKA»
5 KUIACC

HarypaJjibHble 4ucjIa U HYJIb

Hatypanbnoe uncno. Psan matypanbhbix umcen. Yucno 0. M3o0paxenue
HaTypaJbHBIX YMCEN TOYKAMH Ha KOOPJIMHATHOU (YMCIIOBOM) MPSIMOIA.

[To3unuonHas cucrema cuucieHus. *Pumckas Hymepanusi Kak MpUMep
HETO3UIMOHHON CUCTEMBI cuucIeHus™* . JlecATHYHAs CHCTEMa CUMCIICHUS.

CpaBHEHHE HATypaJbHBIX YHCEN, CPABHEHUE HATYypaJbHBIX YUCEN C HYJIEM.
Crnioco6b1 cpaBHeHus. OKpyTieHUE HATYypaIbHBIX YHUCEIL.

CroxeHre HaTypaldbHBIX YMCEN; CBOMCTBO HYJIS MPH CIIOKEHUU. Brluntanue
KaK JIEMCTBUE, 0OpAaTHOE CIIOKEHUIO. YMHOXKEHHE HAaTypaJIbHBIX YHCEN; CBOMCTBA
HYJIS ¥ €AMHUIBI IPU YMHOXEHUU. JleneHne Kak JeiicTBrue, 00paTHOE YMHOKEHHUIO.
KoMmrnioHeHTsl  JeWcTBUM, CBA3b MexAay Humu. lIpoBepka  pe3ynbTaTa
apudmeTndyeckoro neictBus. llepemectutrenbHOe W COYETATENIbHOE CBOWMCTBA
(3aKOHBI) CJIOKEHHSI M YMHOXEHUS, *pacipeicsiuTeIbHOE CBOMCTBO (3aKOH)
YMHOKEHHS ™.

Ucnonb3oBanue OYKB [1J11 0003HAYEHUSI HEM3BECTHOTO KOMITIOHEHTA U 3aIUCHU
CBOMCTB apu(hMETUUECKUX JTCHUCTBUMA.

*JlenuTenu W KpaTHbIE 4yucia™, pasjiokeHue Ha MHoxurtenu. [Ipocteie u
coctaBHble yucia. *IIpusnaku genumoctu Ha 2, 5, 10, 3, 9*. Jlenenue ¢ ocTaTKOM.

Crenenb ¢ HaTypaJbHBIM IIOKAa3aTeJIeM. 3aluCch 4YUCIA B BHUAE CYMMBI
pa3psIHBIX CIaraeMbiXx.

HucnoBoe BbIpaxkeHHE. BplUKClIeHHE 3HAYEHUNA YKCIIOBBIX BBIPAXKCHUM;
MOPSAIOK  BBINOJIHEHUA  ACUCTBUMU.  lcmosb3oBaHMe  OpU  BBIYMCIIEHUSX
MEPEMECTUTEIBHOTO U COYETATEIIHHOTO CBOMCTB (3aKOHOB) CIIOXKEHUS U YMHOKECHHUS,
*pacnpenenuTeIbHOr0 CBOMCTBA YMHOKEHHUS ™.

Apodu

[IpencraBienne o ApoOuW Kak cmocoOe 3amucu  4YacTH  BEJIMYMHBIL.
OObikHOBEHHBIE ApoOu. [IpaBunbHbIe U HenmpaBUibHBIE ApoOu. CMmenaHHas 1poOb;
MpeCTaBICHUE CMEIIAaHHOM IPOOU B BUIE HETIPABUIILHOM APOOH U BhIACICHUE 1IN0
YaCTH YKCJia U3 HeMpaBWIbHOM 1poou. M300pakeHue aApoOeit TouKaMu Ha YUCIIOBOM
npsiMmoii. OcHOBHOE cBOMCTBO apodu. *Cokpaiienue npobeit. [IpuBenenue npodbu
HOBOMY 3HameHaren™*. CpaBHEeHHE IpoOeil.

CrnoxeHrie U BBIYMTAHHUE IpoOeid. YMHOXKEHHE U JeJIeHHue ApoOeii; B3auMHO-
obpatHbie apodu. *HaxokIeHne 9acTH IeI0r0 U IEJI0r0 0 €ro 4YacTu™.

Hecstuunas 3anmuck npoOeit. IlperncraBmenue aecITUYHONW npoOu B BUIE

! 3nece m manmee * *0003HAaueHBI TEMBI, M3yYeHHME KOTOPBIX NPOBOAUTCA B O3HAKOMUTENHLHOM IuTaHe. Ilemaror
CaMOCTOSTEIILHO OMPEICIIICT 00bEM H3yIaeMOro MaTepHraa.
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OOBIKHOBEHHOH. M300paskeHne AeCATUYHBIX ApoOei TOUYKaMHU Ha YMCIOBOM MPSMOIl.
CpaBHeHHUE JECATUYHBIX APOOEH.

Apudmernueckre JEHCTBUA C JECATUYHBIMH Jpo0siMu. *OxpyrieHue
JECATUYHBIX ApOoOehH™.

Penienue TeKCTOBBIX 3324

Pemenne TekCTOBBIX 3ajady  apupMeTHYecKUM crocoboM. *PerieHue
JOTUYECKUX 3ajad. PemieHue 3amgady mepeOOpoM BceX BO3MOXKHBIX BapHAHTOB™.
Hcnonp30BaHue Npu pelIeHU  3a1a4 TaOJIHI] U CXEM.

Pemenne 3amay, copepKalMx 3aBUCUMOCTH, CBSI3bIBAIOIIME BEIUYHHBL:
CKOPOCTb, BPEMSI, PACCTOSIHUE; LIEHA, KOJIMYECTBO, CTOUMOCTh. ETMHUIIBI U3MEPEHHUS:
Macchl, 00bE€Ma, 1IEHbI; PACCTOSHUS, BpEMEHH, CKOPOCTH. CBSA3b MEXKAY €IUHUIIAMH
U3MEPEHHS KaXXI0M BETUIHHBI.

Pelenne oCHOBHBIX 3a71a4 Ha IpOOH.

[IpencraBieHue JaHHBIX B BUIE TAOJIUL, CTOJIOYATHIX JUArpaMM.

Harasimnas reomerpust

Harnsguele npencraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, JIyY, YTOJl, JIOMaHasi, MHOTOyTOJIbHUK, OKPY>KHOCTb, Kpyr. Yrod. [Ipsmoii,
OCTpBIH, TYHIOW U Pa3BEPHYTHIC YTIIbI.

JlinHa OoTpe3ka, METpUYECKUEe €AUHMIIBI AJUHBL. J[JIMHA JIOMaHOU, EpUMETP
MHOTOYTOJIbHUKA. VI3MepeHne u nocTpoeHue yriioB ¢ MOMOIIBIO TPAHCIOPTHPA.

Harnsnaele npencraBieHuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJIBHHK;
NPsIMOYTOJIbHUK, KBAJIpaT; TPEYTOJIbHUK, *0 paBeHCTBE QPUTYp™.

N3obpaxxkenne ¢uryp, B ToM uucie Ha kierdyarod Oymare. *[loctpoenue
KOH(Urypauuii U3 yacteil mpsiMOil, OKPY>KHOCTH HAa HEJIIMHOBAHHOW W KIJIETYATOU
Oymare*. Mcnoab30BaHne CBOWCTB CTOPOH U YIJIOB NPSIMOYTOJIbHUKA, KBAJpaTa.

[Inomanes 0PAMOYroJbHUKA W  MHOTOYTOJBHUKOB, COCTaBJI€HHBIX W3
MPSIMOYTOJILHUKOB, B TOM 4YHCie (Guryp, m3o0pak€HHBIX Ha KJeT4aTtod Oymare.
Enunuiel u3mepeHus miomnau.

*HarnsaHble IpeaCTaBIeHUs O TPOCTPAHCTBEHHBIX (PUTypax: IPSIMOYTOJIbHBIH
napasuiesienunes, KyO, MHOTOTPaHHHKHU. N3o6paxkenue MPOCTENIINX
MHOrorpaHHukoB. Pa3Béprku ky0a u mnapamienenunena. Co3gaHue Mojenei
MHOTOTPaHHHUKOB (M3 OyMaru, MpOBOJIOKH, TJIACTUIINHA U JIp.)™.

*O0BEM MpsSMOYTOJBHOTO Mapajuienenunena, Kyda. EnuHuisl uzmepeHus
o0BEMa™,

6 KJIACC

HarypajabHblie yucia

Apudmernueckre IEHCTBUS C MHOTO3HAYHBIMU HATYPaJIbHBIMU YHCIIAMH.
YucrnoBble  BBIPAKEHUSA, MOPSAOK  JACHCTBUH,  HUCIOJIb30BAaHUE  CKOOOK.
Hcnonp30BaHne Npy BEIYMCICHUAX NIEPEMECTUTEIBHOTIO U COUYETATENLHOTO CBOVCTB
CIIOKEHUST W YMHOXEHHs, *pacnpeleiuTeNbHOrO CBOMCTBA  YMHOXEHUS.™
OxpyriaeHue HaTypaabHbIX YHCEIL.

JlenuTenu U KpaTHbIE Yncia; *HauOONbIINI OOUINI TeTUTeNb U HAUMEHBIIIEe
ob1ee kpatHoe. JlenMMocTb CyMMBbI U Tpou3BeAeHUs ™. JleneHre ¢ OCTaTKOM.
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J{poon
OOGbIKHOBEHHas1 ApoOb, OCHOBHOE CBOMCTBO JpOOH, COKpalleHHEe apoOeii.

CpaBHeHMe U ynopsiaouuBaHue apoOel. PemieHne 3aqau Ha HaXO0XKJIECHUE YacTU OT
LEJOr0 M LEeNoro mo ero 4actd. J[poOHoe YuCiIOo Kak pe3ysbTaT JEICHMS.
[TpencraBieHune NECATUUHON IpoOU B BUAE OOBIKHOBEHHOW JpOOH M BO3MOXKHOCTb
IpeJICTaBICHUs OOBIKHOBEHHON ApoOM B BUJE JNECATHUUHON. JlecaTuunble nqpodu u
MeTpUYecKas cucTeMa Mep. ApupMeTHIECKHE AEUCTBUS U YUCIIOBBIE BBIPAXKEHHUSI C
OOBIKHOBEHHBIMH U JIECATUYHBIMH IPOOSMHU.

OtHowienue. JleneHue B JaHHOM OTHOWIEHHMH. *MacmTad™, mnponopuus.
[IpuMeneHne nponopuni PYU PELICHNUHN 3a1a4.

ITonaTue nponenTa. Beruncienue nponueHTa OT BEIWYUHBI U BEJITUYUHBI 110 €€
NPOLIEHTY. BbIpakeHHe MpOLEHTOB NECATHYHBIMU ApoOsMu. PemieHue 3agay Ha
IIPOLIEHTHI. BpIpakeHNE OTHOLIEHUS BEJIMYMH B MPOLIEHTAX.

IHonoxXuTENBHBIC M OTPHIATEIBHbIC YHCIA

[TonoxwurenbHble U oTpuLaTenbHble yucia. Llenble uncna. *Moaynp uymcna,
reoMeTpuyecKas MHTepHnperanmus Monayis uuciaa*. W3o0paxkeHue uucen Ha
KOOPJIMHATHOM TpsiMOid. *YUHCTIOBBIE MPOMEXKYTKH ™.

CpaBHenue uncen. ApupMETHUYECKHE ACUCTBHUS C MOJIOXKUTEIbHBIMA U
OTPULIATEIBHBIMU YHCIAMHU.

[IpssMoyroJsibHasE cucTeMa KOOPAMHAT Ha IUIOCKOCTH. KoopauHaTel TOUKK Ha
IJIOCKOCTH, abcuucca u opauHara. [loctpoeHue Touek U Guryp Ha KOOpAMHATHOM
IIJIOCKOCTH.

BykBeHHBIe BbIpaKeHUs

[IpumeneHune OyKB JUIsl 3alMCH MaTEMAaTUYECKUX BBIPAKEHUHN U TIPEITIOKEHU.
CpoiicTBa apudmeTnueckux JeHUCTBUNA. *ByKBEHHBIE BBIPDAKEHUS W YHCIOBBIC
MOJICTAHOBKU.* ByKBEHHbIE paBEHCTBA, HAXOXJICHHE HEU3BECTHOI'O KOMIIOHEHTA.
dopmyiibl; GopMyIIbl IEpUMETPa U TIIOMIAN MPSIMOYTOIbHUKA, KBagpaTa, *00bnéma
napajuiesnienunena u kyoa*.

Pemenue TeKCTOBBIX 33124

Pemenne TekcTOBBIX 3amad  apupMeTHYeCKUM crocoboM. *Perienue
JIOTHYECKHX 3aja4. Perenne 3a1a4 nepe6opoM Bcex BO3MOXKHBIX BAPUAHTOB.™

Pemenne 3amau, conepkallMX 3aBHCHMOCTH, CBSI3BIBAOIIMX BEJIMYHHBIL:
CKOPOCTb, BPEMS, PACCTOSIHUE; LIEHA, KOJIMYECTBO, CTOMMOCTb; IPOU3BOAUTEIBHOCTD,
BpeMs, 00bEM paboThl. EnMHMIBI M3MEpPEHUs: MacChl, CTOUMOCTH; PACCTOSHUS,
BPEMEHH, CKOPOCTHU. CBSI3b MEXKAY €AMHULIAMU U3MEPEHUS KaXKA0W BEITUYNHBI.

Pewenue 3aa4, CBA3aHHBIX C OTHOIIEHUEM, IPOITOPIMOHATBHOCTBIO BEJINYNH,
MPOLIEHTAMMU; PELIEHUE OCHOBHBIX 337[a4 Ha JPOOU U MPOLEHTHI.

*O1eHKa U TPUKUKA, OKPYTIIEHUE pe3yibTara™.

*CocTraBieHre OyKBEHHBIX BBIPAKEHUI 110 YCIOBUIO 3a1aun’™.

[IpencraBnenure OaHHBIX C MOMOIIbIO Tabiauu W auarpamm. Cronbyarbie
JIarpaMMbl: YTEHUE U OCTPOECHHE. UTEHHE KPYTOBBIX AHArpamM.

Harasgnas reomerpust

Harnsgaele npenctaBieHus o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, JIy4, YroJjl, JOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJbHUK,
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OKPYXHOCTb, KPYT.

*BzarMHOE pacronoXkeHue IBYX MNPSIMBIX Ha IJIOCKOCTH, MapalijielibHbIe
npsiMble, TEPIEHIUKYISIpHbIE MpsiMble™. M3MepeHue pacCTOSHUIA: MEXITy ABYMs
TOYKaMH, OT TOYKH JI0 IPSIMOM; JUIMHA MaplIpyTa Ha KBA/IPATHON CETKE.

N3MepeHne © TOCTPOCHHE YIVIOB C TMOMOIIBI TpaHCHopTupa. Buasl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSIMOYTOJIbHBIN, TYNOYTOJIbHBIN;
paBHOOEIPEHHBIH, PaBHOCTOPOHHHUM. YeThIpEXYTOJbHUK, MIPUMEPHI
YETBIPEXYTOJIbHUKOB. [IpAMOYTroJIbHUK, KBAaApAT: UCIOJIb30BAHUE CBOMCTB CTOPOH,
yriaoB, auaronaneil. *M3obpaxkeHne reomeTpuyeckux (Uryp Ha HETMHOBAHHON
OymMare ¢ WCIONb30BAHUEM LMPKYJSA, JIUHEHKH, YrOJbHUKA, TpPaHCIOPTHpa™.
[TocTpoenus Ha kneTuaToi Oymare.

[lepumerp MHoOroyrospHuka. IloHdarne mmomanu (Urypel; €IHMHUIIBI
u3Mepenus miomany. [Ipubnmxénnoe n3Mepenue miomaan Guryp, B TOM 4YUCiIe Ha
KBajpaTHOM ceTke.* [IpubnmkEHHOE U3MEpeHHE JUIMHBI OKPY>KHOCTH, ILIOIIAIH
Kpyra*.

*CumMmeTpusi: LIeHTpalibHasA, oceBasi U 3epKajibHas cuMMerpuu. [loctpoenue
CUMMETPUYHBIX QUTYP™.

*Harnsausie IPEACTaBICHUS 0 IPOCTPAHCTBEHHBIX ¢durypax:
napajuienenunen, KyO, Mpu3Ma, NUpaMuja, KOHYC, MWIMHAp, Iap u cdepa.
N300paxeHne npocTpaHCTBEHHBIX uryp. [Ipumeps! pa3BEPTOK MHOTOTPaHHHUKOB,
nuInHApa U Konyca. Co3gaHue Mojened MpOoCTpaHCTBEHHBIX (uryp (u3 Oymaru,
MPOBOJIOKH, TUIACTUIIMHA U JIP.).

[Tonstue oObéMa; eauHULBI U3MepeHus o00bEMa. OO0BEM MPSIMOYTOJIHLHOTO
napasuienenunesaa, kyoa*.

IJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUA ITPOI' PAMMBI
YUEBHOI'O KYPCA «<MATEMATHUKAM.

OcBoenue yueOHOTO Kypca «Maremarnka» B 5-6 Kjlaccax OCHOBHOM IIKOJIbI
JIOJDKHO 00ecreunBaTh JOCTIKEHHE CIENYIONUX MPEAMETHBIX 00pa3oBaTEIbHBIX
pEe3yJIbTaTOB:

5 KUIACC

Yucuaa 1 BbIYUCICHUSA

OpueHTHpOBaTbCSI B TMOHATUAX W ONEPUPOBAaTh Ha 0a30BOM YpPOBHE
TEPMUHAMU, CBS3aHHBIMM C HaTypaJbHbIMU YHUCJIaMH, OOBIKHOBEHHBIMH U
JNECATUYHBIMU IPOOSIMH.

CpaBHMBaTh M yHOpPAIOYMBATH HATypalbHblE YHCIIA, CpaBHUBATH B
MPOCTEUIINX CITy4asix OOBIKHOBEHHBIE JPOOU, IECITUYHBIE IPOOH.

CooTHOCUTh  TOYKY Ha  KOOpJAMHATHOM  (YMCIIOBOM)  mpsiMOM  C
COOTBETCTBYIOIIMM € YHCIOM M H300paXkaTb HaATypalbHbIE UYKCIa TOYKAMH Ha
KOOPJAMHATHOM (YMCIIOBOM) MPSMOM.

BoinmonusaTe apudmernyeckue ASMCTBHS C HATypajbHBIMU YHCIIAMH, C
OOBIKHOBEHHBIMH JIPOOSMHU B POCTEHIINX CITydasiX.

BBINONHATE NPOBEPKY, NPUKUAKY PE3YIbTaTa BEIYUCICHUN.
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OKpyTasTh HaTypaJbHbIE YHCTA.

Penienue TeKCTOBBIX 33124

Pemate TekcTOBbIE 3aJaud apUPMETHYECKUM CIHOCOOOM MU C TMOMOUIBIO
OpraHM30BaHHOTO KOHEYHOIo Iepedopa BCEX BO3MOXKHBIX BapuaHTOB (Tpu
HEO0OXOMMOCTH C HAIIPABJISIIOLIEH MTOMOUIBIO).

Pemare 3amaun, copep:Kaliye 3aBUCUMOCTH, CBS3BIBAIOIINE BEIWYUHBIL:
CKOPOCTb, BPEMsI, paCCTOSTHUE; 11€HA, KOJIMYECTBO, CTOUMOCTD (IIPU HEOOXOIUMOCTH
C MCTIOJIb30BAaHUEM CIIPaBOYHOM MH(OpMALINN).

Hcnonb30BaTh KpaTKUE 3alUCH, CXEMBbI, TA0IUIIbI, 0003HAYEHUS IPU PEIICHUN
3a1ay.

[Tos1b30BaThbC OCHOBHBIMU €IMHULIAMU U3MEPEHHUS: LIEHBI, MACChI; PACCTOSHUS,
BPEMEHH, CKOPOCTH; BBIpaXATh OJHHM EIWHUIBI BEJIMYUHBI 4Yepe3 JApyrue (mpu
HEO0OXOJIMMOCTHU C OMOPON Ha CIPABOUYHYIO MH(OPMALIHIO).

W3Bnekats wuH(pOpMalnio, MPEICTaBICHHYIO B TaOIuIEe, HAa CTOJIOYATOM
JyarpaMMe, UHTEPIPETUPOBATh MPEICTABICHHBIE JaHHBIC, WCIIOIb30BaTh JTaHHBIC
IIPU pELICHUY 3a/1a4.

Harasignas reomerpust

ITonb30BaThCAd r€OMETPUYECKUMU MOHATHAMU: TOUYKA, MPsAMast, OTPE30K, JIyd,
yT0J1, MHOTOYT'OJIBHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh HpUMeEpbl OOBEKTOB OKPYKAIOIIETO MHpa, MUMEIOIUX (opMy
U3YYEHHBIX TEOMETPUUECKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, IPU HEOOXOAMMOCTHU 1O BU3yaJIbHOW OIOpPE,
CBS3aHHYIO C YIJIaMH: BEpILIMHA, CTOPOHA; C MHOTOYTI'OJbHUKAMU: YTOJ, BEpIIMHA,
CTOpPOHA, IMAarOHAJIb; C OKPY>KHOCTBIO: paanyc, AMaMeTp, LEHTP.

N300paxaTb H3y4EHHbIE T€OMETPUYECKHE (PUTIYyphl HAa HEIMHOBAHHOW U
KJIeTYaTO Oymare ¢ MOMOILBIO LIUPKYJIS U JIMHEWKHU (TIOCIIe COBMECTHOTO aHAJIN3a).

Haxonute JUIMHBI OTPE3KOB HEMOCPEIACTBEHHBIM HM3MEPEHUEM C IOMOUIBIO
JMHENKH, CTPOUTh OTPE3KH 3aJaHHOM [UIMHBI; CTPOUTh OKPYKHOCTH 33JaHHOTO
paauyca.

Hcrons30BaTh CBOMCTBA CTOPOH M YIJIOB MPSAMOYTOJbHUKA, KBaJpaTa JUIsl UX
IIOCTPOEHUS, BBIYUCIIEHNUS IIJIOIAAU U IEPUMETPA.

BoruncnsaTe mepuMerp W IUIOHIA[b KBajapaTa, NPSMOYTOJbHUKA, (UTYD,
COCTaBJICHHBIX W3 MPSIMOYTOJBHUKOB, B TOM 4HCIEe (PUryp, U300paKEHHBIX Ha
KJIeT4aTon Oymare.

[Tonb30BaThCd OCHOBHBIMU METPUYECKUMHU €IMHUIIAMH WU3MEPEHUS JIJIUHBI,
IJIOIIAM; BBIPAXKaTh OJIHU €IMHULIBI BEJIMUYHMHBI Yepe3 Apyrue (Ipu He0OX0JUMOCTH
C OMOPOM Ha CIPaBOYHYIO HHPOPMALIUIO).

Pacno3naBate mapaenenunesn, KyO, HCHONb30BaTh TEPMHUHOJIOTHIO:
BepIINHA, peOpo IpaHb, U3MEPEHHUS; HAXOAUTh U3MEPEHUS Napajiiesienuneia, Kyoa.

Boruncnsate 00bEM Ky0Oa, mapajuienienunena Mo 3aJaHHbIM HU3MEpPEHHsIM (C
OTIOPOM Ha AJITOPUTM YYEOHBIX JCUCTBHII), MOIH30BATHCA SIUHUIIAMUA HU3MEPCHUS
o0BEMa.

PemaTte HecnoXHbIE 3a/a4d Ha HM3MEPEHHE T'€OMETPUYECKUX BEIUYHMH B
MPAKTUYECKUX CUTYaLMIX (IPU HEOOXOJUMOCTH C BU3yaIbHOU ONIOPOiN).
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6 KJIACC

Yuciaa 1 BBIYUCTCHUSA

OpueHTHpOBAaTbCSI B TMOHATUAX W ONEPUpPOBaTH Ha 0a30BOM YpPOBHE
TEPMUHAMU, CBSI3aHHBIMU C PA3JIMYHBIMU BUJAMHU YUCET U CIIOCOOAMM MX 3aIlUCH,
NepexXoauTh (€CIIM ATO BO3MOKHO) OT OJIHOM (hOpMBI 3aIKMCH YUCcia K APYTrou.

CpaBHUBaTh U YNOPSAOYUBATH 1I€JIbIE YKCIIA, OOBIKHOBEHHBIE U JIECSITUYHbIC
JIpoOu, CpaBHUBATH YKCIIa OJHOTO U Pa3HBIX 3HAKOB.

BrimonasITh apudMeTnuecKne ISUCTBUS ¢ HATYPATHHBIMH U IIETBIMH YHCIIAMH,
OOBIKHOBEHHBIMH U JCCATUIHBIMU IPOOSMH, TTOTOKUTEIHHBIMHA M OTPUIATEIIHHBIMU
YUCITAMH.

BoeraucisaTh 3HaUCHMS YUCIIOBBIX BRIPAKCHUM, BBITIONHATH MPUKUAKY U OICHKY
pe3ynbTaTa BBIYMCICHUN; BBITIOJHATH MPEeOOpa30oBaHUS YHCIIOBBIX BBIPAXKEHUN Ha
OCHOBE CBOWCTB apu(hMETHUECKUX JEHCTBUU.

CoOTHOCUTh TOYKY Ha KOOPJMHATHOW MPSMOM C COOTBETCTBYIOIIUM €H
YHICJIOM M U300pakaTh YKMCJIa TOUKAMHU Ha KOOPJMHATHOM MPSMOM, HAXOIUTh MOTYJIb
qHClIa.

COOTHOCUTH TOYKU B MPSIMOYTOJILHOM CHCTEME KOOPAMHAT C KOOpAMHATAMU
3TOM TOYKH.

OkpyrisaTh IeNble Yucia W JECSITHYHbIE JpoOu (1Mo oOpasily), HaXOAUTh
MPUOIMKEHUS YHCEIL.

YucjioBble U 0YyKBeHHbIE BhIPasKeHUS

OpueHTHPOBATBCSI B TIOHATHUAX W ONEPUPOBATH Ha 0a30BOM YpOBHE
TEPMUHAMU, CBSI3aHHBIMHU C 3aMMCHIO CTETICHH YHCIIa, HAXOIUTh KBAJApaT v Ky0 dncia,
BBIYHCIIATH 3HAYCHUS TIPOCTEHIITNX YUCIIOBBIX BRIPAKEHUH, COICPIKAIINUX CTETICHH.

[Tonp30BaThCA MpU3HAKAMU JIETUMOCTU (MIPU HEOOXOJIMMOCTH C OMOPOM Ha
ITOPUTM TIPaBUJIA), PACKIIAIbIBATh HATYpPATbHBIC YUCIIA HA MPOCTHIC MHOKHUTEIIH.

*Tlonp30BaThCSl MACIITAOOM™, COCTABIISITh MMPOTIOPIIMU U OTHOIIICHUS.

Hcnonp3oBath OYKBBI 151 0003HAYCHUS YHUCEI TPU 3alMCH MaTeMaTHUYECKUX
BBIDOKEHUM, HAXOAUTh 3HAUYCHUS OYKBEHHBIX BBIPAKEHUN, OCYIIECTBIISS
HE0OXOIMMbIE TOJCTAHOBKU M TMpeoOpa3oBaHus (C OMOPOM Ha aNTOPUTM Y4eOHBIX
NEeUCTBU).

Haxonnte Hen3BECTHBIM KOMIIOHEHT PABEHCTBA.

Pemenue TeKCTOBBIX 33124

Pemate MHOTOIIIArOBBIE TEKCTOBBIE 3aJa4d apU(PMETHYECKUM CIIOCOOOM C
OIIOPO¥ Ha BOINPOCHBIN IUIAH.

Pemars MPOCTEUIIINE 3a7a4u, CBSI3aHHBIC C OTHOIIICHUEM,
MIPOIIOPITMOHAIEHOCTBIO BEJIMYMH, MPOIICHTAMU; pellaTh TP OCHOBHBIC 3a7a4d Ha
JIpOOU U TPOLEHTHI.

Pemate 3amaum, comep)kamyue 3aBUCHMOCTH, CBS3BIBAIONIUC BEIMYHHBIL:
CKOPOCTb, BPEMs, PACCTOSIHHE, IIeHa, KOJTUYECTBO, CTOUMOCTD; TIPOU3BOIUTEIHLHOCTD,
BpeMs, 00bEMa pabOThI, UCTIOIB3YS apuPMETHIECKUE JEHCTBUSA, OTICHKY, PUKHUJIKY;
MOJIB30BATHCS SAMHUIIAMHU U3MEPEHUS COOTBETCTBYIOIINX BEIIMUYKH.

CocraBnsaTh OyKBEHHBIC BBIPAKECHUS IO YCIOBHUIO 33J]a4H TIOCIIE COBMECTHOTO
aHaJIH3a.
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W3Bnekate wH(OOpMAaIMiO, TPEACTABICHHYIO B TaOiHWIaX, HA JIMHCHHOM,
CTOJIOYATOM WJIM KPYrOBOM JuarpaMmax, WHTEPHPETUPOBATH MPEJCTaBICHHBIC
JIAHHBIEC; UCITIOJIb30BATh JAHHBIC [IPU PELIEHUU 3aa4.

[IpencrapisaTs uHGOPMAIHMIO ¢ TIOMOIIBIO TAOJMUII, JIMHEHHON U cTONOUYATON
JarpamMm.

Harasignas reomerpus

[IpuBoauTh TpHUMEpPbl OOBEKTOB OKPYKAIOUIETO0 MHpa, UMEIMUX (HopMy
W3YYCHHBIX TEOMETPUUYECKHX TUIOCKUX W TMPOCTPAHCTBEHHBIX (DUTYpP, TpPHUMEPHI
PaBHBIX U CHMMETPUYIHBIX QUTYP.

N3o0paxkath C TOMOIIBIO UHUPKYJsA, JHUHEWKHA, TpaHCIOpPTUpa Ha
HEJTMHOBAHHOM M KJIETYATOW OyMare n3ydeHHBIE TIJIOCKUE TEOMETPUUIECKHIE (DUTYPHI
U KOH(UTypallii, CHAMMETPUYHbBIE (PUTYPBI.

NmeTs mnpencraBieHHE O TEOMETPUYECKUX TOHSTHSAX: PABEHCTBO (uryp,
CUMMETpPHUsI, OCb CHMMETPUHU, LICHTP CUMMETPHH.

Haxonute BeTMUMHBI yIJI0B U3BMEPEHUEM C IIOMOIIBIO TPAHCIIOPTUPA, CTPOUTH
YIUIBI 3aJJaHHOW BEJIMYMHBI, MOJb30BATHCSA MPU PELICHUU 3a]a4 IPagyCHOU MEPOU
YTJIOB; pacrlo3HaBaTh HA YEPTEXKAX OCTPBIN, MPSAMOM, pa3BEPHYTHIN U TYIIOW YTIJIBL.

Bpuncnars AMHY JOMaHOM, HEPUMETP MHOTOYTOJIbHHMKA, MOJIb30BAThCS
€AUHULIAMU U3MEPEHUS JIMHBI, BBIPAXKaTh OJIHA €AUHULIBI U3MEPEHUS JJIMHBI Yepe3
IpyTHe.

Haxonute, ncnonb3ysa 4epTEKHBIE HHCTPYMEHTBI, PACCTOSIHUS: MEXAY JBYMSI
TOYKaMH, OT TOYKH J0 NPSIMOU, JJIMHY ITyTH Ha KBAJIPATHOU CETKE.

Beruucnares  miomanas  GuUryp, COCTaBICHHBIX U3  MPSMOYTOJbHUKOB,
WCIIOJIB30BaTh pa30MEHNEe Ha MPSMOYTOJbHUKU, HA paBHbIE (QUTYPHI, TO0CTpauBaHUE
JI0 TPSIMOYTOJIbHUKA; MOJIb30BAThCSI OCHOBHBIMM €IMHUILIAMU U3MEPEHUS UIOMIA/IN;
BBIpaXKaTh OJHU €IUHUILIBI U3MEPEHUS IUIOMIaAN Yepe3 Apyrue (Ipu HeoOX0IUMOCTH
C OMOPOY Ha CIIPABOYHYIO HHPOPMAIIUIO).

Pacnio3naBaTe Ha MOJENSX U M300pPAKEHHUSIX MUPAMUIY, KOHYC, LIUAIUHID,
HCITI0JIb30BaTh TEPMHUHOJIOTHIO: BEPIIIUHA, PeOpO, rpaHb, OCHOBAHUE, pa3BEPTKA.

N300pakats Ha KiIeTyaTo Oymare nmpsMOyroJbHBIN Mapaieenunes.

Boruucisate 00bEM MpSAMOYTOIBHOTO Tapaljiesienunena, Kyoa, moib30BaThCs
OCHOBHBIMHU €IMHHUIIAMH U3MEPEHHS 00bEMA; BhIpaXKaTh OJHH €IUHUIIBI U3MEPCHUS
o0BéMa gepe3 npyrue (C ormopoii Ha CIIPaBOYHYI0 HH(POPMAIIHIO).

PemaTe HecnmoxkHbBIE 3aaud HAa HAXOXKICHUE T€OMETPUUYECKUX BEJIMYUH B
MPAKTUYECKUX CUTYaIUsIX (TPU HEOOXOIUMOCTHU C BU3YyaJIbHON OTIOPOH).
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TEMATUYECKOE IIJTAHUPOBAHUE

5 knace (He menee 170 u)

Ha3Banmue
pa3naesa (Tembl)
Kypca (4uciao

OcHoBHOe coaepkaHue

OcHOBHbBIE BU/BI 1€ATCIBHOCTH Oﬁy‘lalOlIII/IXCﬂ

4acoB)
Hatrypanbubie |[lecatuynas cucrema  cumcieHus. Psan|YUumrarh, 3anuchIBATH, CPABHHUBATH HATYPAIbHBIE UYHCIIA; Yy4ACTBOBATh B 00CY:KIEHUM
yncia. JleiicrBusi| HaTypanbHbIX uucesn. HaTypanbHbll  psif. | cmoco00B yHIOpsSI0YUBAHUS YUCEL.
c HaTtypaabHbiMu|Yucio 0. HarypansHble uncina  Ha| M300pakaTh KOOPAMHATHYIO MPSIMYIO, 0TMEYATH YKCiIa TOUKaMU Ha KOOPIMHATHOM NpSMOH,
YHCJIaMU KOOPAMHATHOU psIMOiA. CpaBHeHueE, | HAXOAUTH KOOPANHATHI TOUKH.
(43 4.) OKPYIJIEHUE HaTYPaJIbHbIX YMCEIL HccaenoBarh cBOiicTBa HATYpaJIbHOTO psfa, unces 0 u 1 mpu ClIOKEHUU M YMHOXKEHUH.

Apudmernueckue neiicTBUS ¢ HATypaTbHBIMU
yucaamu. CBOHCTBa HyJId MpPU CIOXKEHUH U
-YMHOJXE€HUHU, CBOMCTBAa €IMHHULBI IIPH
YMHOKEHUHU. [lepemecturenbHOE u
COUETATEIbHOE  CBOMCTBA  CIOXKEHUS W
YMHOKEHUS, *pacnpeaennTeabHOe CBONCTBO
YMHOXKEHHST™ 4,

*JlenuTenu W KpaTHbIE™ yHCcla, pa3oKEeHUE
4KCJIa HA MHOXKUTENHN. JleleHne ¢ 0CTaTKoOM.
IIpocteie u cocraBHble uucna. *IIpuzHaku
JeIUMOCTH Ha 2, 5, 10, 3, 9*.

CreneHb ¢ HaTypaJIbHBIM [TOKA3aTEIEM.
HucnoBble BEIpaXEHUs; TOPSIOK JECUCTBUM.
Pemenne  TEKCTOBBIX  3agad  Ha  BCe
apudmernyeckue ENHCTBUS, HA JBH)KEHUE U
MTOKYTIKH.

Hcnoab30BaTh MPaBUIIO OKPYIIICHUS HATYPAJIbHBIX YHCEIT IPH HEOOXOIMMOCTH C OIOpPOil Ha
QJITOPUTM IpaBUJIA.

BommoHsaTs apudmernueckue AeiicTBHS C HATYpaIbHBIMU YHCIAMH, BBIYHCJIATH
3HAYCHUS YHUCIIOBBIX BBIPAKEHUN CO CKOOKaMU 1 6e3 CKOOOK.

3anuchIBaTh TPOM3BEACHUE B BHJIE CTENCHH, YHUTATh CTEICHH, HCIO0JIb30BATh
TEPMHUHOJIOTHI0 (OCHOBaHME, I[IOKA3aTeNb), BBLIYMCJAATH 3HAYEHHs] CTEIeHEH IIpH

HE0O0XOAUMOCTH C BU3YaJIbHOM OMOPOii.

BbINoJHAT, NMPUKHAKY M OIEHKY 3HAYEHMH YHCJIOBBIX BBIPAXKEHWH, Npeajaratbh W
NPUMEHATH NPUEMBbI IPOBEPKH BBIYUCICHUN.

Hcnonp30BaTh INpU  BBIYUCICHUSAX IepeMecTHTe]bHOEe W coYeTaTeJbHOe CBOMCTBa
CJIO’KEHHS H YMHOKEHH s, *pacnpeeuTeTbH0e CBOHCTBO YMHOKeHUA ™ ; (OpMYIUpOBaTh U
IIPUMEHATh IIpaBWIa NpPeo0pPa30BaHUsl YHMCJIOBBIX BbIPajKeHHIl Ha OCHOBe CBOICTB
apu(MeTHYeCKHUX JAeHCTBUH NPH HE00X0AUMOCTH C HANIPABJIAIOLICH MOMOIIbIO.
@opMyJIMPOBATH ONMpeIeeHUs JCTUTEN] U KPaTHOrO (C ONMOpOM Ha aJropuTM IpaBuia),
HA3bIBATh JCIUTEIN M KpPaTHBIE 4YHCIA; PACHO3HABATh IIPOCTBIE M COCTABHBIC YHUCIIA;
¢opmyIMpoBaTHL M NMPUMEHSITH NMPHU3HAKHM Aenumoctd Ha 2, 3, 5, 9, 10, (c omopoil Ha
QITOPUTM TPaBUJIA); MPUMEHSATH AJTOPHTM PA3JI0KEHUS YHCIA Ha MPOCTble MHOXKHUTENH;
HAXOJAUTH OCTATKH OT JI€JICHUS U HEMOJIHOE YaCTHOE.

Pacno3HaBaTh MCTUHHBIE U JIOKHBIE BBICKA3bIBaHUS O HATYypalbHBIX YHCIIAX, MPUBOIAUTH
NpPUMepPbl U KOHTPIIPUMEPHI, CTPOUTHh BBICKA3bIBAHMSA U OTPULIAHUSA BBICKA3BIBAHUU O
CBOMCTBAxX HaTypaJIbHBIX YHCEJ C OMOPOH Ha oOpasell.

PemaTh TEKCTOBBIE 3a/laud apU(PMETUYECKHM CIIOCOOOM, HMCHOJIL30BATH 3aBUCHMOCTH
MEX/1y BEeIMUMHAMU (CKOPOCTh, BPEMSI, pAaCCTOSIHHE; LIeHa, KOJIMYECTBO, CTOUMOCTD U JIp.) IpU
HEOOXOJMMOCTH C HCIIOJIb30BaHHEM CIIPABOYHOM MH(POPMAIIUU: AHAJW3MPOBATH TEKCT 33/1a4H,




nepegopMy/JHPOBATh YCIOBUE, W3BJIEKATh HEOOXOAUMBIE JAHHBIC, YCTAHABJIUBATDH
3aBUCUMOCTHU MEXAY BETMUUHAMU [P HEOOXOAMMOCTH C HAIIPABJISIOLIEH TOMOILBIO.
MoneaupoBaTh X0l pEIIEHUs 3a/1a41 C IIOMOLIbIO PUCYHKA, CXEMBbI, TAOIHUIIbI.

IpuBoanTHL, pa3doupaTh pa3jMyYHbIE PELIEHUS, 3alIUCH PELIEHUH TEKCTOBBIX 3ajad (mpu
HE00XOIMMOCTH € HAMPaBJISAIOUICH TOMOIIBIO).

C noMouIb10 nmeaarora OeHMBaTh IOJTYYEHHBIN PE3yJIbTaT, 0CYHIECTBJSATH CAMOKOHTPOJIb,
IIPOBEPsAs OTBET Ha COOTBETCTBUE YCIIOBUIO, HAXOAUTH OLIMOKH.

*Pemats 3a1a4u ¢ NoMoIbI0 epedopa BceX BO3MOKHBIX BADUAHTOB™.

3HAKOMUTBCS C HCTOPHEH Pa3BUTHS ApUPMETUKU.

Harasignas Touka, mnpsmas, orpe3ok, Jyd. Jlomanas.|Pacmo3dHaBaTh Ha uepTeXkaxX, PUCYHKaX, OMHUCHIBATh, HCIIOJIb3YsSd TEPMUHOJIOTHUIO, U
reoMeTpus. W3mepenue ANUHBI OTpE3Ka, METPUUYECKHE |H300paKaTh C MOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB (IIPH HEOOXOMMOCTH MO BU3YaJIbHON
Jlunum Ha €MHULIBI U3MEPeHUs JUIMHBI. OKPYKHOCTb U |OIOPE): TOUKY, IPSAMYI0, OTPE30K, JIy4, YTOJ, JOMAaHYI0, OKPY>KHOCTb.
MJ10CKOCTH KpYT. Pacno3HaBaTh, NMPUBOANTH NPUMEPbl OOBEKTOB pEAIBHOIO MHpa, HUMEOUIMX (opMy
(12 4.) [TpakTuueckas padora «IlocTpoeHue y3opa u3 | I3y4eHHBIX (PUTYP, OLIEHUBATH UX JIMHEHHBIC Pa3MephI.
OKPY>KHOCTEI. Hcnosb3oBaTh JMHEHKY WM TPAaHCHOPTUP KAaK MHCTPYMEHTHI Ui MOCTPOCHUS U HU3MEPEHUS:
Yrom.  IlpsAMoOHM,  OCTpBIM, TyHOHW W |HM3MEPSATh JUIMHY OTPE3KA, BEJIMUMHY YIUId; CTPOUTH OTPE30K 3aJlaHHOM JUIMHBI, YrOJl, 3aaHHON
pa3BEPHYTHIN yribl. I3MepeHue yrios. BEJIMYMHBL;, OTKJIAABIBATH LUPKYJIEM paBHBIE OTPE3KH, CTPOMTb OKPYXHOCTb 33aJaHHOIO
[Ipaktuueckas padota «IlocTpoeHue yrioBy. |paauyca.
N300paxkaTh KOHQUTYpallUU TEOMETPUUECKUX (PUTYDP U3 OTPE3KOB, OKPYKHOCTEH, NX YacTei
Ha HEJIMHOBAHHOM M KJleTuaTod OyMare; mpeajaraTb, OMUCHIBATH U 00CYKAATh CIOCOODI,
AJIrOPUTMBI IIOCTPOEHUSI I1OCJIE COBMECTHOI'O aHAJIN3A.
Pacno3HaBaTth ¥ M300pakaTh HAa HEJIMHOBAHHOM M KileT4aTod Oymare MpsiMOM, OCTpBIM,
TYIOW, Pa3BEPHYTHIN YIJIbl; CPABHUBATH YIJIBL.
BoruncasTe JJIMHBI OTPE3KOB, JIOMaHbIX.
IlonuMaTp M HMCHONB30BaTh NPH PEIICHHMH 331a4 3aBHCHMOCTH MEXIY €IMHHULAMU
METPUUYECKOIN CUCTEMBI MEP; 3HAKOMHUTBLCSI C HEMETPUUECKUMU CUCTEMaMU MEp; BbIPAKATh
JUIMHY B PA3JIMYHbIX €AMHUIAX U3MEPEHUs NMPH HEOOXOJUMOCTH C ONMOPOM Ha CHPAaBOYHYIO
nH(pOpMALIHIO.
HccnenoBarh GUryphl 1 KOHQHUTypaIyuu, UCIOIb3Ys HU(PPOBBIE PECYPCHI.
Oo6bikHOBeHHBIE | /[poOb. [IpaBuiibHbIE U HEMTpaBWIbHBIE Apoou. | MoaeaupoBaTh B rpaduyeckoil, IpeaMeTHON GopMe, ¢ TOMOIIbIO KOMITbIOTEpA MOHATHUS U
npooun OcHoBHOe cBoiicTBO ApoOu. CpaBHEHHUE | CBOWCTBA, CBA3aHHBIE C OOBIKHOBEHHOM JPOOBIO.
(48 u.) npobeit. YuTaTh ¥ 3aMUCHIBATH, CPABHUBATh OOBIKHOBEHHBIE JApOOU, Mpeajarath H 00CYXKIATh

CloXeHHEe ¥ BBIUNTAHHUE OOBIKHOBEHHBIX

CIOCOOBI YIOPSAOYNBAHUS APOOESH.

24




npobeit. CMemanHass ApoOb. YMHOXEHUE U
JeNieHre OOBIKHOBEHHBIX JApOOEi; B3aMMHO-
oOpaTHbIe IpoOH.

Pemenne TEKCTOBBIX 3a/ad, COAEPKAIIUX
npobu. OCHOBHBIC 337241 HA JPOOH.
[Ipumenenue OyKkB JUISL 3anmucu
MaTeMaTHYECKUX BBIPKCHUI "
MIPEIIOKEHUH.

N300pa:xkaTh OOBIKHOBEHHBIE IpPOOM TOUKAMHM Ha KOOPIMHATHOM INpPSIMOH; MCHOJIb30BaTh
KOOPAMHATHYIO MPSAMYIO JUIsl CPaBHEHHS IpOoOeH.

@opMyJIMPOBaTh, 3aMMCHIBATHL C MOMOIILI0 OYKB OCHOBHOE CBOMCTBO OOBIKHOBEHHOM
JpolOu ¢ OMOpOoil Ha MPABUJIO; HCIOJIb30BATh OCHOBHOE CBOMCTBO APOOM AJis *COKpaleHus
npobeii 1 mpuBeeHus ApoOr K HOBOMY 3HAMEHATEI0 B MPOCTEHIIINX CIIydasx™®.
IpeacraBasaTh M0 00pa3ily CMEUIAHHYIO IpOOb B BHUJIE€ HEMPABWIBHOW U BBIACIATH IETYIO
4acTh YKMCJIa U3 HEMPABUIbHOMN Ipo0H.

BoinosHaTh apudMeTnyecKue neiicTBHS C OOBIKHOBEHHBIMHU IPOOSIMH B IPOCTHIX CITydasix;
NPUMEHSATH CBOICTBA apu(MeTHYECKUX NEHCTBU IS palliOHATU3allUU BRIYUCICHUH.
BbINOJHATH NPUKHIKY W OLEHKY pe3ysibTaTa BBIUMCIICHUN; MpeajiaraTb U NpPUMEHSTH
NPUEMBI MPOBEPKH BHIUMCICHUN.

IIpoBoaUTH MCCIETI0OBAHUS CBOWCTB Jp0o0OeEii, ONKpasch Ha YUCIOBBIE IKCIIEPUMEHTHI (B TOM
YHCIIe C TIOMOIIbIO KOMITBIOTEPA).

Pacno3HaBaTh MCTHHHBIE U JIO)KHBIE BBICKA3bIBaHMSI O JPOOSX, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEDPBI.

Pemath mpocreiiiye TEKCTOBBIE 3a/ayd, COEprKalliue ApoOHbIE JaHHbIE, M 33Ja4d Ha
*HaXO0’KJIEHUE YaCTH LIEJIOTO U LEJIOTO 0 €r0 YaCTH; BBISBJIATH HX CXOACTBA M PA3IMYUT™.
MoaeaupoBaTh X0l pEIICHUS 33/1a4H C TIOMOIIBIO PUCYHKA, CXEMBI, TAOIHIIHI.

IIpuBoauTH, pa3dupaThb, OLEHUBATH PA3JIMYHBIC PELICHMS, 3aIMCH PELICHUH TEKCTOBBIX
3a/1a4 MpU HEOOXOAMMOCTH C HaIlpaBJIAIOIIEH TOMOIIbIO.

C nomoubI0 nmeaarora OLeHMBAaTh IOJTYYCHHBIN PE3YIJIBTAT, 0CYHIECTBJSITH CAMOKOHTPOJIb,
MIPOBEPSISl OTBET HA COOTBETCTBUE YCIOBUIO, HAXOAUTD OLIHMOKH.

3HAKOMUTBCS ¢ HCTOPHEl Pa3BUTHS apU(PMETHKU.

Harasinnas
reoMeTpus.
MHOTroyroJibHuK
11

(10 4.)

MHOroyroiasHuKH.
IIPSAMOYTOJIBHUK, KBaJApAarT.
TpeyronpHuUK.

[Inomans U nepuMerp NPSMOYIOJIbHUKA U
MHOT'OYTOJIbHHUKOB, COCTABJICHHBIX u3
MIPSAMOYT'OJIBHUKOB,  €AWHUIBI  U3MEPEHUS
mwronaau. [lepumerp MHOTOyTOJIBHUKA.

YeThIpEXYTroNbHUK,

Pacno3naBarb, u300paxaTh C TOMOLIBIO YEPTEKHBIX MHCTPYMEHTOB M OT pPYKH,
MO/JIEJINPOBaTh U3 OyMaru MHOTOYTOJIbHUKH.

IIpuBoauTh mpuMepbl OOBEKTOB PEATHHOIO MHpa, UMEIOMMX (OPMY MHOIOYrOJbHHKA,
IpAMOYTOJIbHUKA, KBapaTa, TPEYTOJbHUKA, OLeHUBATH UX JITHEHHBIE pa3MEpBL.

BoluncasaTh: TEepUMETp TpPEYroibHHUKA, MPSMOYTOJIbHUKA, MHOTOYrOJbHUKA; IUIONIAJb
NpsIMOYTOJIbHUKA, KBaJapara (MpH HEOOXOAMMOCTH C OINOpPOH Ha alIroOpuUTM Y4eOHBIX
neicTBHil).

H300paxkarh OCTPOYTOJIbHBIE, IPSMOYTOJIbHBIE U TYIOYTOJIbHBIE TPEYTOJIbHUKHY.

CtpouThb Ha KJIeT4aToi Oymare KBaJpar U MPsIMOYTOJIbHUK C 3a/IaHHBIMH JUITMHAMU CTOPOH.
HccaenoBarh CBOiiCTBA MPSMOYrojbHHUKA, KBaJgpaTa IMyTEM SKCHEpUMEHTa, HaOII0IEHUs,
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M3MEpeHus, MOJICIMPOBAaHUS; CPAaBHUBATh CBOMCTBA KBajpaTa U MPsIMOYTOJIbHHKA.
Pacno3HaBaTh MCTHUHHBIE U JIOXKHBIE BBICKa3bIBaHUS O MHOIOYIOJIbHUKAX, MPUBOIAUTH
NpUMepbI U KOHTPIPUMEPHI.

HccnenoBath 3aBHCHMOCTD IUIOIIAIM KBAaJpaTa OT JUIMHBI €TO CTOPOHBI.

Hcnoan3oBaTh CBOMCTBA KBaJpaTHOM CETKM Uil TIOCTpPOECHUs (UIyp; pa30uBaTh
NpSIMOYTOJBHUK HA KBAJApaThl, TPEYTrOJbHUKH; COCTABJSATH (QUIYphl U3 KBaJpaTOB U
MPSIMOYTOJIBHUKOB U HAaXOAWUTh WX IUIONIA[b, pa3OuBaTh (QUIYypbl HA MPSAMOYTOJBHUKH U
KBaJ(paThl U HAXOJUTh UX IUIOIAAb (P HEOOXOJMMOCTH C HANIPABIISAIOUICH TOMOIIBIO).
BrpipakaTh BEJIMUMHY IUIOIIAAM B PA3JIMYHBIX €IUHULAX U3MEPEHHUS] METPUUYECKON CUCTEMBI
Mep, HCMOJIb30BaTh 3aBUCHMOCTH MEXIY METPUUECKUMHU €AMHUIIAMU U3MEPEHUSI TUIOMIAIN
MIpH HEOOXOAMMOCTH C OTIOPON Ha CIIPABOYHYIO HH(GOPMAIHIO.

3HAKOMHUTBLCSI ¢ TpUMepaMH NPUMEHEHHsl IUIOIAAM W IEePUMETpa B IMPaKTHUYECKUX
cutyanusx. Pemarp 3amauym U3 pealbHON >KWU3HMU, NpPU HEOOXOAMMOCTH C OMOpOW Ha
QJITOPUTM IIPaBHJIA, 00CYKAATH Pa3JIN4YHbIe COcO0bI PELICHHS 3a1a4.

JlecATHYHBIE
mpooun
(38 u.)

Jlecatnunas 3amuch JnpoOeii. CpaBHEHHE
JECSITUUHBIX APOOEH.

JlelicTBUST ¢ JECATHYHBIMH  JIPOOSIMHU.
OxpyrieHue AecITUYHBIX ApoOeH.

Pemienne TEKCTOBBIX 3adad, COAEPIKALIUX
npobu. OCHOBHBIE 3a7a41 Ha POOH.

IpencraBasaTh JecATUYHYIO ApoOb B BHUJAE OOBIKHOBEHHOW, YMTATh W 3alUCHIBATH,
CPaBHUBATH JICCATHUYHBIC APOOU, MpemiaraTb W 00CYKIATh CHOCOOBI YIIOPSAOYMBAHUS
JECSITUUHBIX APOOEH.

N300paxkath gecaTUyHbIE APOOU TOUKAMU HA KOOPAUHATHOM MPAMOM.

BoiiBAAATH CXOJACTBA M Pa3jH4us NPaBUWI apuYMETHUECKUX IEHCTBUH C HATYpaJbHBIMU
YHCJIaMU U I€CATUYHBIMU APOOSIMHU, TIOCTIE COBMECTHOTO aHAIN3a.

BoinoaHaTs apudMeTHuecKue 1eiCTBUS ¢ IeCATUUHBIMU APOOSMH; BBIMIOJTHSITH MPUKHIAKY
U OLIEHKY PE3YJIbTaTa BbIUYNCICHUM.

IpumensiTh cBoiicTBa apudMETHUECKUX ACUCTBUI JUIS palliOHAIN3aMK BEIYMCICHUH.
IIpumeHSITH MPABUJIO OKPYTJI€HHS JECITUUHBIX ApOoOei, TpU HEOOXOJUMOCTH C BU3yalbHOU
OIIOPOU.

IIpoBoauTh WCCAEAOBAHUA CBOICTB JECATUYHBIX Jpo0e€il, omupasch Ha YHCIOBBIE
AKCIIEPUMEHTHI (B TOM YHUCIIE€ C TOMOMIbIO KOMIIBIOTEPA).

Pacno3HaBaTh MCTUHHBIE U JIOKHBIE BBICKA3bIBaHUSA O JAPOOSX, MPUBOAUTH MPHMEPHI U
KOHTPIIPUMEDHI, CTPOMTH BbICKA3bIBAHUS U OTPUIIAHUSI BHICKAa3bIBAHU.

PemaTh npocTeiiime TeKCTOBBIE 3a1a4H, COIepKaIie NpoOHbIE TaHHBIC, M Ha *HaX0XKICHUE
YaCTH 11€JI0T0 H LIEJOr0 M0 €ro YacTU™; BHISIBJISITh HX CXOJACTBA M Pa3JIMYHSs.
MoaenupoBaTh X0 peIIeHUs 3a/ladl ¢ TOMOUIbIO PUCYHKA, CXeMbI, Tabnuipl. Pa3oupars
pa3UyHbIe peUIeHus, 3aUCH PEIIEHUH TEKCTOBBIX 3a/1au.
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OnepupoBaTh IpOOHBIMH YKHCIAMU B PEATbHBIX )KU3HEHHBIX CUTYaIUIX.

C noMouIb10 nmeaarora OeHMBaTh IOJTYYEHHBIN PE3yJIbTaT, 0CYHIECTBJSATH CAMOKOHTPOJIb,
MIPOBEPSIsi OTBET HA COOTBETCTBHUE YCIOBUIO, HAXOAUTD OIINOKH.

3HAKOMHUTBCH ¢ HCTOPHEH Pa3BUTHS apU(PMETUKU

Harasignas
reomerpus. Tena
U (pUrypsbl B
MPOCTPAHCTBE
(94.)

*MHOTOrpaHHHKHU. N3obpaxenue
MHOI'OTPaHHUKOB. Mopenu
IIPOCTPAHCTBEHHBIX TEIl.

[IpssmoyronbHbll  mapaienenunen,  Kyo.
Pa3pépTku KyOa u nmapajienenunea.

O0Bém KyOa, IPSIMOYTOJIBHOTO
napasuenenumnena®.

PacnozHaBaTh Ha 4epTe:KaX, PHCYHKAX, B OKPYKalOIIEeM MHpe IPAMOYIOJIbHBIN
napajienenunesn, KyO, MHOTOIpaHHHKH, ONMCBHIBATb, MCHOJb3Ysl TEPMHUHOJIOTHIO,
OIleHUBATH JIMHEIHBIEC pa3MepHI.

IpuBoauTh, MpUMepPHI OOBEKTOB PEAJHHOrO MHpPA, MMEIOUIMX (OpMYy MHOTOrpaHHHKA,
MPSIMOYTOJIBHOTO Mapajuienenunena, kyoa.

N3006paxkars Ky0 Ha KiIeTyaTo Oymare.

HccnenoBarh cBolicTBa Ky0a, NpPSIMOYroJbHOTO Mapaielienuneaa, MHOTOTPAHHUKOB,
WCTIOIB3Ysl MOJIENN TIPY HEOOXOJMMOCTH C HAIIPABIISIONIEH TOMOIIBIO.

Pacno3naBaTh pa3BEpTKU KyOa U nmapamenenumnena. MoaeJnpoBaTh Ky0 1 apasuienenurme
13 Oymaru v mpo4ynx MaTepuasioB, 1o oOpasily.

Haxoauth U3MepeHus, BBIMUCIATH [JIO0A1b TOBEPXHOCTH; 00BEM KyOa, MPsIMOYTOJIBHOTO
napajuiesienuIe/ a ¢ OMopol Ha aNrOpUTM y4eOHBIX JIEHCTBUH; HCCAEeA0BATH 3aBHCHMOCTD
00BEMa Ky0a OT AJIMHBI ero pedpa.

Ha6monaTh ¥ NPOBOMTH AHAJIOTHH MEX]y TOHATHAMH TUIOLIAIN U 00BbEMa, IepuMeTpa U
TUTOIA/IN TIOBEPXHOCTH.

Pacno3sHaBaTh WCTHHHBIE W JIO)KHBIE BBICKa3bIBaHUS O MHOTOTPAHHUKAX, NPHBOAUTH
NnpuMepsbl U KOHTpIIpUMepsl. Pemath 3a1aum U3 peanbHON XKU3HU.

IloBTOpEHUE M
00001EeHHe
(10 u.)

IToBTOpEHNE OCHOBHBIX NOHSATHUH M METOJOB
Kypca 5 kinacca, 000011eHre 3HaHUH.

BoluncasaTh 3Hau€HUs BBIPAKEHUH, COAEpXk alllUX HaTypajbHblE YUCIa, OOBIKHOBEHHBIE U
JeCATUYHble JApoOHM, BBIMOJHATH MPEoOpa3OBaHUA YHCEN TPU  HEOOXOAMMOCTH C
HaIIpaBJSAOIIEH TOMOIIBIO.

BoioupaTts ciocod cpaBHEHUS YHCEIl, BBIUMCIECHUH, MPUMEHSATh CBOMCTBA apU(PMETHIECKUX
JNENUCTBHAN JUIS PALIMOHAIIN3AIMY BBIYNCICHUN.

OcymecTBASITh CAMOKOHTPOJIb BBINOJHAEMBIX JEHCTBUH M CaMONPOBEPKY pe3yJbTaTra
BBIYMCIICHU.

Pemats npocreiimme 3a5a4m U3 peajbHON XU3HU, IPUMEHATh MaTeMaTHYeCKHe 3HAHUS
JUISL pellieHus 3a]a4 U3 IPYruX y4eOHbIX MPEIMETOB.

Pemats mpocreiimme 3aiauM pasHbIMH CIOCO0AMHM, CPABHHUBATBL CIIOCOOBI PEIICHUA
3a/1a4u, BIOMPATh PalliOHAJIBHBIN C110CO0.
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6 kaacc (ue menee 170 u)

Ha3zBpanue
pa3naesa (TemMbl)
Kypca (4uciio

OcHoBHOe cogepKaHue

OcHOBHbBIE BHU/BI J€ATCIBHOCTH Oﬁy‘lalOlIII/IXCﬂ

4acoB)
Hartypanbubie |Apudpmernyeckue necTBus c|BbinostHATL apudMeTnyecKHe AEMCTBUSI C MHOTO3HAUYHBIMU HATYypaJIbHBIMU YHCIIAMHU,
1 () ] MHOTO3HAYHBIMU HATYPaJbHBIMU YHCIAMU. | HAXOAUTh 3HAYEHHMSI YHCIOBBIX BBIPAKEHUH CO CKOOKaMH M 0e3 CKOOOK; BBIYHCJISITH
(30 u.) UucnoBble BBIPAKEHHUsI, MOPANOK ACUCTBUH, | 3HAYEHHUS BBIPAKCHUH, CONEPKAILUX CTEIICHU.

HCIIOJIb30BaHHE CKOOOK.
HaTypaJIbHBIX YHCEII.

JlenuTenu W KpaTHbIC 4KCIa; *HaunOOJIbIINH
o0ImMi [OeluTeNh, M HauMEHbIIee oO0lIee

Oxkpyrnenue

KpaTHOE™.
Paznoxenne 4ncia Ha MPOCThIE MHOKHUTEIH.
JlenuMOCTh  CyMMBI W NPOW3BEICHHS.

Jenenue ¢ ocraTkoMm.
Pemrenne TekCTOBBIX 3a/1a4.

BpINOTHATH, NPUKHUAKY H OLEHKY 3HAYCHHWM YKCIIOBBIX BBIPAXKCHHUI, NIPUMEHATHh NMPUEMBI
NPOBEPKHU PE3yNbTaTa.

Hcnonp3oBaTh INpU  BBIYKUCICHHUAX MEepeMeCTHTEeNIbHOe H COo4YeTaTeJibHOe CBOMCTBA
CJI0’KeHUsS] M YMHOKeHHs, *pacnpeneuTe]bHOe CBOMCTBO YMHOKEHUSI OTHOCHTEJbHO
CJIOKEeHHSI™, CBOICTBA apH(PMeTHIYECKHUX JTeHCTBHIA.

HccnenoBathb 4MCIIOBBIE 3aKOHOMEPHOCTH, IPOBOAUTH YHCIIOBBIE SKCIIEPUMEHTHI.
@opMyIUpPOBATH ONpeNeseHusl JIeIUTENs U KPaTHOTO, HauOOJBIIEro OOLIEro JenuTens U
HauMEHBIIET0 OOIIEr0 KPaTHOrO, IPOCTOI0 U COCTABHOI'O YMCEN; UCII0JIb30BATh 3TU MOHATUS
IIPU peLIeHNH 3a1a4 (IIPU HEOOXOIMMOCTH C OIOPOM Ha aJITOPUTM MPaBUIIA).

IIpuMeHSITH AJrOPUTMBI BBIYHUCICHHUS HAWOOJIBIIEr0 OOIIETro JEIUTENss U HAaUMEHbBIIEro
00I1Iero KpaTHOTO JIBYX YHUCE, AJITOPUTM Pa3JI0KEHHUS YUCIIa Ha IPOCTHIE MHOKUTEIH.
HccaenoBarh cBOMCTBA ACIMMOCTH CYMMBI M IPOU3BEICHUS YACEI C OIIOPOM Ha BOIIPOCHBIN
IUIaH.

IIpuBoauTHL mNpUMepbI YUCEN C 33JaHHBIMM CBOMCTBAMH, PAaclo3HABATh BepHbIE U
HEBEPHBbIE YTBEPXKICHHA O CBOMCTBAX 4YHCEJ, ONPOBEPraTb HEBEPHBIE YTBEPXKICHUA C
ITOMOIIIBK0 KOHTPIPUMEPOB.

KoncrpynpoBars MareMaTH4yecKHe NPEAJIOKEHHS] C IIOMOILIBIO CBA30K «H», «HIIU»,
«ECIH. .., TO...» TI0 00pa3Iy.

PemaTtp TEKCTOBbIE 337a4M, BKIIOYAIOIIUE TOHATHUS IETUMOCTH, apU(PMETHIECKUM CIIOCOO0M,
HCIOJIb30BaTh Nepedop BCEX BOZMOMKHBIX BAPUAHTOB C OMOPOW Ha BOIIPOCHBIH IJIaH.
MoneaupoBaTh X0/]1 peIIeHUs 3a/1a41 C TTOMOIIBIO PUCYHKA, CXEMBbI, TAOIHUIIBI.

[IpuBoauTh, pa3duparh, OLIEHUBATh pa3jMYHbIE PelleHHs], 3ANIUCH PellleHuH TeKCTOBBIX
3aj1a4 C HaIpaBJIAIOLIEH TTIOMOIIBIO.

KpuTndeckn OLICHMBATH MOJIYyYeHHBIH pe3y/bTaT, HAXOAMTh OLIUOKHM, OCYLIEeCTBJIATH
CaAMOKOHTPOJIb, IPOBEPHAS OTBET HA COOTBETCTBHE YCIOBHIO.
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Harasinnas *TleprieHANKYISIPHBIE npsiMbie. | Pacmo3snaBaTh Ha yepTexax, pUCyHKax cllydyad B3aUMHOT'O PACIOJIOKEHHUS ABYX MPSAMBbIX.

reoMeTpus. [TapannenbHble npsiMble™. N300pakaTh ¢ TOMOIIBLI0 YePTEXKHBIX HMHCTPYMEHTOB KieTyaToii Oymare JBe

IIpsimble HA Paccrosinre Mmex 1ty AByMsl TOUKaMH, OT TOUKH | [IepeceKarolecs  OpsiMble, JB€  MapajlieJbHble  MpsAMble,  CTPOUTH  MPIMYIO,

IJIOCKOCTH JI0 IIPSIMOM, JUIMHA ITYTH HA KBAIPATHOM CETKE. | IEPIICHAUKYISPHYIO TaHHOM.

(7 u.) *TIpuMepsl IPSIMBIX B IPOCTPAHCTBE™. IIpuBoAMTH MPUMeEPHI NAPAJUICTLHOCTH U NEPIICHANKYISPHOCTH MPSIMBIX B IPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJBHHKAX MEPHEHAUKYISIPHBIE W IapaJljIeIbHBIE CTOPOHBI.
N3006pakaTh MHOTOYTOJIBHUKU C MapauIeIbHBIMU, HEPIEHIUKYISIPHBIMA CTOPOHAMHU IO
oOpa3iry.
Haxoauth paccTosiHue MeXay IBYMs TOYKAMH, OT TOYKH IO MPSMOM, AMUHY MYTH Ha
KBaJIpAaTHOU CETKE, B TOM YHCJIC UCIIONIB3Ys IU(POBBIE PECYpPCHI.

Jpoou OObIKHOBEHHAs /1po0b, OCHOBHOE CBOICTBO|CpaBHMBATH H YHOPSIIOYHBATH APOOH, BHIOGHPATH CIOCO0 CPaBHEHMSI JpoOeii.

(32u4.) npobu, cokpamenue apobeit. CpaBuenue u|IlpeacTaBiasTh JeCATUYHBIE IPOOH B BUIEC OOBIKHOBEHHBIX Op0o0Oei U OOBIKHOBEHHBIC B BHJIE

yIopsJ0YMBaHue ApoOeil.

JlecaTHaHbIe poOU W METpHYECcKasi chucTeMa
Mmep.

Apudmernaeckne neicTBus c
OOBIKHOBEHHBIMH U JIECATUUHBIMU JPOOSIMH.
OtHomenue. Jlenenne B JaHHOM OTHOIICHHH.
*Macmrab*, mponopuusi.

[lonsTre mpoueHTa. BeluucieHue mpoueHra
OT BEJINYMHBI U BEJIMYUHBI 110 €€ TPOLIECHTY.
Pemrenne TEKCTOBBIX 3aad, COAEPIKALINX
IpoOu U MPOLIEHTHI.

[IpakTuueckass pabota «OTHOIICHUE ITUHBI
OKPYKHOCTH K €€ IUaMeTpy».

JECATUYHBIX, MCMOJIB30BATh JKBHBAJIEHTHbIE MPEICTABJIEHHs IPOOHBIX uHUCEN NPHU HX
CpaBHEHHH, IIPY BBIYUCICHUAX (IIPU HEOOXOIUMOCTH C HAMPABIIAIONIEH TOMOIIBIO).
Hcnoan3oBaTh JecsITUYHbIE IpoOU NpU NpeoOpa3oBaHUM BEJIMUYMH B METPUYECKOH cHCTEME
Mep.

BoinosHaTs apudMeTnyecKue 1elcTBUs C OOBIKHOBEHHBIMU U JIECATUYHBIMU APOOSMHU.
BbluncasaTh 3HAUCHUS BBIPAKEHUM, COJEP)KAIIMX OOBIKHOBEHHBIE M JIECATUYHBIE ApPOOH,
BBIIIOJHATE  IpeoOpa3oBaHus JpoOeil, BHIOMPATH CMOcod, NPHMEHSTH CBOWCTBA
apudmeTnyecKux IeHCTBUM IS pallMOHATN3ALUN BEIYMCICHUH.

CocTaBisiTh OTHOILEHHS W IPONOPIMH, HAXOAUTH OTHOILEHWE BEIWYMH, JIECIUTH BEIUMYUHY B
JTAHHOM OTHOILIEHHH.

Haxoauth 3KcnepUMEHTATbHBIM MYTEM OTHOIICHHS JUIMHBI OKPY)KHOCTH K €€ Juamerpy
(pu HEOOXOMMOCTH C HAIIPABJISIFOIIEH TOMOLIBIO).

HaxoanTh Macmitad miaHa, KapThl U BBIYHCIATh PACCTOSHUS, UCIIONb3YS MacIiTad ¢ ornopoi
Ha aJITCOPUTM Y4EeOHBIX JeHCTBUIA.

OOBSICHATB, YTO TaKOE MPOLEHT, YHNOTPeOIsITh OOOpPOTHI PEYH CO CIOBOM «IIPOLEHT.
Boipaxkathe NpOIEHTH B Jpo0sSX U ApoOM B NPOLEHTAaX, OTHOIIEHUE JBYX BEIMYHUH B
MIPOLIEHTAX.

BbIYMCAsITH IPOLEHT OT YHCJIA U YUCIIO M0 €r0 MPOLIEHTY.

Oxpyrasite IpoOU M MPOIEHTHI, HAXOIUTHh MPUOIMKEHUS YHUCeN NMPU HEOOXOIUMOCTH C
WCIIOJIb30BAHUEM BU3YaJIbHON OIOPBHI.

Pemartp 3amaym Ha 4yacTH, MPOLEHTHI, MPOIMOPIMH, HA HAXOXICHHE APOOH (IPOIEHTa) OT
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BEJIMYUHBI U BEJIUYHMHBI TI0 €€ npobdu (TpOIeHTy), ApoOu (MIpoIeHTa), KOTOPBI COCTaBIsSET
OJlHa Benu4MHa OT Apyroil. IlpuBoauTh, pa3dupaTh, OLEHHMBATH Pa3IMUHBIE PELICHMUS,
3aIMCH PEIICHUI TEKCTOBBIX 3a7a4 MPU HeOOXOJMMOCTH C HAITPABIISIONICH TOMOIIIBIO.
N3Baexkary nHpopManuI0 U3 TaOIUIl U TUArpaMM, HHTEPIIPETHPOBATh TAOJIUYHBIE JaHHBIE,
OIIpeNeNIATh HAauOOJIbIlIee U HAMMEHBIIIEE U3 TPEJICTABICHHBIX JIAHHBIX.

Harasinnas
reoMeTpus.
Cummerpus
(64)

*OceBas
CHMMETpHSL.
[TocTpoeHre CUMMETPUYHBIX (PUTYD.
CuUMMETpHS B POCTPAHCTBE®.

CHUMMETPHUSI. HenTpanbHas

Pacno3snaBaTh Ha YepTeKax U M300pAKECHUSAX, H300PaKATh OT PYKH, CTPOUTH C TIOMOIIBIO
UHCTPYMEHTOB GUrypy (OTpe3OK, JIOMaHyI0, TPEYroJbHUK, MPSIMOYTOJIbHUK, OKPYKHOCTD),
CUMMETPUYHYIO JAHHOW OTHOCHUTENIBHO MPSIMOM, TOUKHU C HAIIPABJISIIOIIEH OMOILBIO.
HaxoauTh npuMepbl CHMMETPUU B OKPYKAIOILIEM MUPE.

MopneaupoBarh u3 Oymarn 1Be (QUIyphl, CHMMETPUYHBIE OTHOCHUTEIBHO MPSIMO;
KOHCTPYHPOBATh I'€OMETpUYECKHE KOH(PUTYpaLlUU, UCIIOIb3Yys CBOMCTBO CUMMETPUHU, B TOM
YHCIIe C IIOMOIIBI0 U(PPOBBIX PECYPCOB C OTIOPOM HA AITOPUTM YICOHBIX JCHCTBHIA.

Beipa:xkenus ¢ |IIpumenenue OyKB JUISL 3anuck | Mcnmoab30BaTh GYKBBI 1711 0003HAYEHUS YHCEl, IPH 3allUCU MaTEMAaTUYEeCKUX YTBEPXKICHU,

OyKkBamMu MaTeMaTUYECKUX BBIpaKEHUI 1 | COCTABJIATh OYKBEHHBIC BEIPAKEHUS 110 YCIOBHIO 3aJIa4H.

(64.) npenioxkeHuil. *bykBeHHble BbIpakeHus U |MccaenoBaTh HECIOKHBIE YUCIOBBIE 3aKOHOMEPHOCTH, HCIIOJIb30BAaTh OYKBBI JUIS UX 3AIHCH.
YHCIIOBBIC TIOJICTAHOBKHU *. BoIuncasaTh YUCIIOBOC 3HaUCHUE OYKBEHHOTO BBIPAKCHHUS MPH 3a/IaHHBIX 3HAYCHHSIX OYKB C
bykBeHHbIe pPaBEHCTBA, HAXO0XJCHHE | OTIOPOH Ha aNrOpUTM YUeOHBIX IEHCTBUM.

HEU3BECTHOTO KOMIIOHEHTa. DOPMYIIBI. 3anuceiBaTh GoOpMYJIbI: MEpUMETpAa M IUIOMIAAM NPSIMOYIOJIbHUKA, KBaJapaTa; JUIMHBI
OKPY>KHOCTH, IIJIOIIAN KPYTa; BHIMOJHSITH BHIYMCIEHHUsI TI0 STUM (HOpMYyTIaM.
CocTaBiasiTh (POPMYJIbl, BEIPAKAIOIINE 3aBUCUMOCTH MEXAY BEJIMYHHAMU: CKOPOCTh, BpEMS,
paccTosiHue; 1eHa, KOJIHMYeCTBO, CTOMMOCTh;, MPOU3BOJUTEIHLHOCTh, BpeMs, 00bEM pabOTHI;
BBITIOJTHATH BBIYUCIICHUS 110 3TUM (opMyram.
HaxoauTh HEM3BECTHBI KOMIOHEHT apU(PMETUUECKOTO ICHCTBUSI.

Harasinnas YeThIpEXYTroJIbHUK, npuMepsl | M300pakaTh Ha HEIMHOBAaHHOM M KieTdyaTod Oymare ¢ HCHOJIb30BaHMEM YEPTEKHBIX

reoMeTpus. YETBIPEXYTOJIbHUKOB. [IpAMOYTroJIbHUK, | HHCTPYMEHTOB  YETBIPEXYTOJIBHUKM € 3aJaHHBIMA  CBOMCTBAMM: C MapaJJICIbHBIMH,

durypsl Ha KBaJpar: CBONCTBA CTOPOH, YTJIOB, | TIEPIIEHANKYISIPHBIMU, PaBHBIMU CTOPOHAMH, MPSMBIMH yIJIaMH U Jp., pPaBHOOEIPEHHBII

IVIOCKOCTH JIMaroHasien. TpeyroybHuK. [Ipeanarars U 00CyK1aTh COCOOBI, AATOPUTMBbI IIOCTPOCHUS.

(14 4.) N3mepenune yrioB. Buabl TpeyroibHUKOB. HccaenoBarb, UCHOJNB3Ys OKCIHEPUMEHT, HAOMIOIEHWE, MOJACIUPOBAaHNE, CBOHCTBA
[lepumerp  MHOTOyroidpHUKa.  [lmomiaas | MpsSMOYTONBHHKA, KBaApaTa, pa30MBaTh Ha TPEYTOJIBLHUKHU C OMOPOI Ha BOMPOCHBIN TUIaH.
¢urypsl. @opmynsl nepuMmeTpa U miuoman| O00CHOBBIBATH, ONPOBepPraTb C  I[OMOIIBI0  KOHTPIPUMEPOB  YTBEPXKIEHUS O
MPSAMOYTOJIbHUKA. [TpubnmxEHHOE | IPSIMOYTOJIbHUKE, KBaIpaTe, Paclo3HaBaTh BEPHBIC U HEBEPHBIEC YTBEPKICHHUS.

M3MEpeHHe Iomaam Guryp.

H3MepﬂTb U CTPOUTH C NMOMONIBIO TpaHCIOPTHUPA YIJIbI, B TOM YHUCJI€ B MHOTOYI'OJIbHUKE,
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*TIpakTrueckas padora «Ilnomans kpyran*.

CPAaBHHUBATh YIIIbl; PACIIO3HABATH OCTPBIE, IIPAMBIE, TYIIbIE, PAa3BEPHYTHIE YIJIBL.
Pacno3naBatb, M300pa:xkaThb  OCTPOYIOJBHBIM,  IPSAMOYIOJIbHBIM,  TYIOYTOJIbHBIM,
paBHOOEIPEHHBINA, PABHOCTOPOHHHUI TPEYrOJIbHUKU (IIPH HEOOXOIAUMOCTH C UCIOIb30BAHUEM
BHU3YaJIbHOU OTIOPHI).

Bbruncasite NepUMETp MHOTOYTOJIbHUKA, IUIOLIAJb MHOIOYrOJbHHKA pa30MeHHueM Ha
NPSIMOYTOJIBHUKH, Ha paBHBIC (PUTYPBHI, MCIOIB30BaTh METPUUYECKHUE CIAWHUIIBI H3MEPEHHS
JUIMHBI U TIJIOLIAJIU C OTIOPOH Ha aJlrOPUTM Y4EeOHBIX JeHCTBUH.

Hcnonb3oBaThs NMpUOIMKEHHOE W3MepeHHMe UIMH U IJIOIIAAel Ha KiIeTyaTrol Oymare,
npuOIMKEHHOE N3MEPEHNE UTMHBI OKPYKHOCTH, TUIOLIAAN KpyTa.

Iosoxurenbusl |Lense qucia. *Monyib yncina, | [IpuBOANTL, NPUMepPHI HUCHOJB30BaHUS B  pEATbHOW JKM3HU  IOJIOXKHUTEIBHBIX U
en reOMETpUYECKass MHTEpIpeTalus MOJIYJIs. | OTPULATENIBHBIX YHCEIL.
oTpuIaTeIbHbIe | YNCIOBbIE TPOMEKYTKU ™. N300paxkath Leble YUCIIa, 0J0KUTENbHBIE U OTPULATENbHBIE YMCIIa TOUKAMHU Ha YUCIIOBOM
ymciaa ITonoxxurenbHple M OTPULATEIBHBIE YHCIA. | [IPSIMOMW, HCIOJIB30BATH YHCIOBYIO IIPSMYIO JUISl CPAaBHEHUS YHCEIL.
(40 4.) CpaBHeHue MIOJIOKUTEIbHBIX u|[IpuMeHsiTh NMpaBWJIa CPaBHEHUA, YNOPSAOYMBATH IEIblE YUCIA; *HAXOAUTH MOIYJb
OTpPHULIATENIBHBIX uHcend. Apudmernueckue |yucia™.
NecTBUS c M0JIO’KUTEIbHBIMU U | @opMyTHPOBATH MPABUJIA BHIYUCICHUS C IOJOKUTEIbHBIMU U OTPULATEIbHBIMU YHCIAMH,
OTPULATEIIbHBIMY YUCIIAMH. HAXOAUTH 3HAYEeHUsl YHCIIOBBIX BBIPAXCHUI, CoJIeprKalINX JEeNCTBUSA
Pemenue TekcTOBBIX 3aau. C [TOJIOXKUTEIBbHBIMU U OTPULIATENbHBIMU YHCIaMH IPU HEOOXOAMMOCTH € OIIOPOM Ha aIrOPUTM
IIpaBuUIa.
IIpumeHSITH CBOIiCTBA CIIOKEHUS U YMHOXKEHUS JUUIs TpeoOpa3oBaHMs CyMM U IPOU3BEICHUM.
IIpencraBaenue |IIpsmoyronpHas cucTeMa KoOpAMHAT Ha|OObACHATH M MJLIIOCTPUPOBATH MNOHATHE MPSMOYIOJbHOM CHUCTEMBI KOOPAMHAT Ha
AAHHBIX mwiockoctd.  KoopauHaTel ~ TOYKM — HA|IJIOCKOCTH, MCHOJIB30BaTh TEPMHHOJIOIHIO; CTPOMTH Ha KOOPAMHATHOM IUIOCKOCTH TOYKU U
(64.) IUIOCKOCTH, abcuycca U OpAMHAaTA. (burypsl 1o 3aJaHHBIM KOOpAMHATAM, HAXOAUTh KOOPJMHATHI TOYEK.
CrosG4arbie U KpyroBble JUarpaMmbl. Yurarh cToj0uaThIe u KpYyrOBBI€ JMarpamMmBbl;
[IpakTnueckas pabota «ITocTpoeHne | HHTEpPNPETHPOBATH JAHHBIE; CTPOUTH CTOJIOYATHIE AUATPAMMBI.
arpamMmm». Hcnoab3oBaTh HH(pOPMAIUIO, IPEJICTABICHHYIO B Ta0JIMIaX, HA JUarpaMMax JUlsl pelieHus
Pemenne TEKCTOBBIX 3ajad, COAEp KalMX | TEKCTOBBIX 3a7ad U 337ad U3 PeaJbHOU KU3HU.
NaHHbIE, TPEJCTaBICHHbIE B TaOJMIAX U Ha
auarpammax.
Harasignas *TIpsMoyronbHBIM  mapanienenumnesn, Kyo,| Pacmo3HaBaTh Ha 4epTekax, pUCYHKax, OMHCHIBATH MUPAMUY, PU3MY, IMIIMHIpP, KOHYC,
reoMeTpus. npu3Ma, MUpaMua, KOHyC, MIMHIp, 1Iap U |11ap, H300paxkaTh UX OT PYKH, MOAeJINPOBATH U3 OyMaru, MIaCTUINHA, IPOBOJIOKU U JIp. C
®urypsl B cpepa. H300paxeHne NPOCTPAHCTBEHHBIX |HANPABISIOMEH MOMOIIBI0. [IpuBOAMTH NpUMeEpPbI 00BEKTOB OKPYXKAFOIIET0 MUPA, UMEIOIINX
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npocrpancTBe | Quryp. [Tpumepsr pa3BEPTOK | HOpMBI HA3BAHHBIX TEJI.
9u) MHOTOTPaHHUKOB, LIMJIMH/IpA U KOHYCA. Hcnoab30BaTh TEPMHMHOJIOTHIO: BEpIIMHA, peOpo, TpaHb, OCHOBAHWE, BBICOTA, Paluyc H
[IpakTuueckast pabora «Co3maHue Mojesei | quamerp, pa3BEépTka.
MIPOCTPAHCTBEHHBIX (DUTYPY. N3yuaTh, UCNIONB3Ys SKCIIEPUMEHT, HAOII0AeHNE, U3MEPEHHE, MOICTHPOBAHNE, B TOM YHCIIE
[TonsTe 00bEMa; EOUHUIBI H3MEPEHUS | KOMIIBIOTEPHOE, U OMMCHIBATH CBOMCTBA HA3BAHHBIX TEJl, BHISIBJISITH CX0ACTBA U PA3JIHYHSA
o0béMa. O0béM MPSIMOYTOJIBHOTO | MEXKTYy IUPAMUJION U PU3MOIT; MEXKAY HUIMHAPOM, KOHYCOM U IIapOM.
napajuienenunena, kyoa, Gopmyisl 00béMa*. | Pacmo3zHaBaTh pa3BEPTKYU Mapajuienenuneaa, Kyoa, mpu3Mbl, THpaMubl, KOHYCA, [HUIUHIPA;
KOHCTPYMPOBATh JAaHHBIE Tela M3 pa3BEPTOK, CO3AaBaTb MX MOJEIM C HaIlpaBJIIOIIEH
MTOMOMUIBIO.
Co3xaBaTh MOJ€JIH IIPOCTPAHCTBEHHBIX (puryp (13 Oymaru, mpoOBOJIOKH, IJIACTUIIUHA | IP.) C
OIOPOM Ha alITOPUTM Y4E€OHBIX JICHCTBUU.
N3mepsaTs HA MOeNsAX: IIUHBI pEOEp MHOTOIPaHHUKOB, IMaMETp LIapa.
Boruucasite no gopmysiam: 06bEM NpsMOYToJbHOIO HapajljieNenunesa, Kyoa; HCIoab30BaTh
CIMHUIIBl HM3MEpPEeHUsT O00bEMa; BBIYHCIAATH OOBEMBI TN, COCTABICHHBIX H3 KyOOB,
napajuleNienue/oB; pemarh 3a4a4yd C peajlbHbIMU JAHHBIMU C ONOPOM Ha CIPaBOYHYIO
UH(OPMAIIHIO.
IloBTOpEHUE, [ToBTOpEHNE OCHOBHBIX MOHATUN M METOJOB | BLIUMCAATH 3HAUCHUS BBIPAKEHUH, COJEPIKALIUX HATypajbHbIC, LENble, MOMOKUTEIbHBIE U
o0o0menue, KypcoB 5 u 6 KiaccoB, 00OOIIEHHE U |OTpUIATEIbHBIC YHCIa, OOBIKHOBEHHBIC M JECATUYHBIC JPOOH, BBITOIHATH MPeoOpa3oBaHUs
CHUCTEMATH3all |CUCTEMATU3ALMSI 3HAHUM. Yycell ¥ BBIPAXKEHUN TPH HEOOXOIMMOCTH C HAMPAaBISIONIEH MOMOIIBIO.
s Boi0upaTh cnoco6 cCpaBHEHMsI YUCEIl, BBIUNCICHUH, MPUMEHSATH CBOICTBA apU(PMETUUECKUX
(20 u.) JEUCTBUM U1 PAallMOHAIIM3ALMHA BBIYUCIICHUM.

Pemats nmpocreiiiue 3axaumM U3 peaabHOU )KU3HU, IPUMEHATh MaTeMaTHYeCKHe 3HAHUS
JUISl pellieHus 3a1a4 U3 IPYrux MNpeaIMeTOB.

Pewmats npocreiiiue 3aa4n pa3HbIMHU CIIOCO0aMU.

OcyuiecTBJIAATh CAMOKOHTPOJIb BBIINOJIHAEMBIX JEHCTBUA U CAMOIIPOBEPKY pe3yibTaTa
BBIYMCIICHUM.
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PABOUYASA INPOI'PAMMA VYYEBHOI'O KYPCA «AJI'EBPA». 7-9
KJIACCBbI

Lean u3yuyeHus y4e0HOro Kypca

AnreOpa sBiSIeTCS OJHMM U3 OIOPHBIX KYpCOB OCHOBHOHM WIKOJBI: OHA
oOecrieynBaeT M3y4y€HUE NPYTUX AUCHUIUIMH, KaK €CTECTBEHHOHAYYHOTO, TaK H
I'YMaHHUTAPHOTO IIUKIIOB, €€ OCBOCHUE HEOOXOIMMO ISl IPOAOKEHUST 00pa30BaHMS
U B MOBCEAHEBHOM *MU3HU. PazButue y o0ydaromuxcss HAyYHbIX TMPEICTaBICHUN O
MPOUCXOXKIICHUA M CYITHOCTH alreOpamdecKux aOCTpakKIuid, Croco0e OTpaKeHHs
MaTeMaTUYECKOW HAyKOH SIBJICHHMH W MPOIECCOB B MPUPOJIE U OOIIECTBE, POIU
MaTEMaTUYeCKOro MOJIETUPOBAHMS B HAYYHOM IIO3HAHMM W B IPaKTUKE
CrocoOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHMPOBO33PEHHUSI U KAYECTB MBIIUICHUS,
HEOOXOAMMBIX ISl aJanTaldd B COBPEMEHHOM IM(poBoM odOmecTtBe. M3yueHue
areOppl €CTECTBEHHBIM O0Opa3oM oOecleynBacT pa3BUTHE YMEHHUs HaOJ0JaTh,
CpaBHMBaTh, HAaXOAWUTb 3aKOHOMEPHOCTH, TpeOyeT KPUTUUYHOCTH MBIIIJICHHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JIEUCTBUS U BBIBOJIBI,
dopMynupoBath yTBepkAeHUs. OCBOEHUE Kypca aiaredpbl 00ECeunBaeT pa3BUTHUE
JIOTUYECKOIO MBIIUICHUST OOYYaroIIMXCS: OHU HCHOJB3YIOT JEAyKTHUBHBIE U
UHAYKTUBHBIE PACCYXJIEHUS, 0000LIEHNE U KOHKPETU3allMI0, aOCTparupoBaHUE U
aHasornto.  OOydeHue  anreOpe  mpeamnoyiaraeT  3HAYUTENBHBIA  O00BEM
CaMOCTOATENIbHON ~ JI€ATETbHOCTH OOYYalOLIUXCS, IO3TOMY CaMOCTOATEIbHOE
pElIeHe 3a/lady €CTECTBEHHBIM 00pa30M SIBJIAECTCS peanu3alueil AesTeIbHOCTHOTO
NpUHIUIA OOYYEHHUS.

B crpykrype mporpammbl ydeOHOro Kypca «Anre0pa» OCHOBHOW IIIKOJIBI
OCHOBHOE MECTO 3aHHMMAIOT COJEP)KATEIbHO-METOINYeCKHe NuHuu: «YHucna u
BBIYMCIICHUS»; «ANreOpandyeckue BBIPAKEHUS»; «YPaBHEHUS M HEPABEHCTBAY;
«Dynkuun». Kaxknas u3 3Tux cozuepxkaTebHO-METOANYECKUX JIMHUWA pa3BUBAETCA Ha
OPOTSHKEHUH TPEX JIET U3y4YeHUsl Kypca, €CTECTBEHHBIM 00pa3oM IMeperuieTasch u
B3aMMOJICHCTBYS C APYTUMHU €ro JUHUAMH. B Xo1e n3ydyenus kypca oOydaroummmcs
IPUXOAUTCS JIOTHYECKH PacCy’KIaTh, HCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBsI3U ¢ 3TUM 11€51ec000pa3HO BKIOYHUTH B MPOrpaMMy HEKOTOPHIE OCHOBBI
JIOTHKH, IPOHU3BIBAOIIIME BCE OCHOBHBIE Pa3ziesibl MAaTEMaTHUECKOro 00pa30BaHUs U
CHOCOOCTBYIOUIME  OBJIAJACHUIO  OOYYalOUUMHUCS  OCHOB  YHHBEPCAJIHHOTO
MaTE€MaTUYeCKOro  s3blka. TakuMm  o0pa3oM, MOXKHO  YTBEpXKAaThb, UTO
COJIepKaTeIbHOM M CTPYKTYPHOM OCOOEHHOCTBIO Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapaKkTep.

Conepxxanue nuHUM «Yucaa W BBIYKMCICHUS» CIHYKUT OCHOBOM s
JanbHEHIIero U3y4eHusi MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Yy OOYyYarolIUXCs
JIOTUYECKOTO MBIIIIEHUS, POPMUPOBAHUIO YMEHHUS MMOJIB30BATHCA AIrOpUTMaMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JIJISi MOBCEIHEBHOMN
KW3HU. Pa3BuTHE NOHATHS O YKCIIE B OCHOBHOM IIKOJIE CBA3aHO C PAllMOHAIBHBIMU U
UppaAlMOHATIbHBIMU YHCTIaMU, (POPMHUPOBAHUEM IMPEICTABICHUN O NEHCTBUTEILHOM
yucie. 3aBepIICHHE OCBOEHUS YHMCIOBOM JIMHUM OTHECEHO K CTaplIeMy 3BEHY
o0O1mero o0pa3oBaHws.

ConeprxaHue ByX anreOpandecKux JUHUN — « AnreOpandecKue BEIPaKCHUS



U «YpaBHEHUS W HEPABEHCTBA» CIOCOOCTBYET (DOPMHUPOBAHUIO Y OOYYAFOIIMXCS
MaTEeMaTUYEeCKOro amnmapara, HeoOXOAMMOro HJisi peHIeHUs 3ajlad MaTeMaTHKH,
CMEXKHBIX MPEAMETOB M NPAKTHUKO-OPUEHTHUPOBAHHBIX 3ajady. B OCHOBHOHM MIKOJE
y4eOHbIN MaTepuan Ipylnnupyercs BOKPYT pallMOHAJIbHBIX BbIpaKeHUU. AJreOpa
JEMOHCTPUPYET 3HAUYEHNE MATEMATHKHU KaK SI3bIKA JUIsl IOCTPOEHUS MAaTEMATUYECKUX
MoOJieiel, OMKCaHUs MPOIIECCOB U SIBICHUM peanbHOro Mupa. B 3amaun oOydenwus
anredpe BXOIAT TaKKe JaylbHeWIllee pa3BUTHUE ANTOPUTMUYECKOTO MBIIUICHHUS,
HEO0OXOMMOT0, B YaCTHOCTH, JIJII OCBOCHHUS Kypca WH(DOpPMATHUKH, M OBJIAJCHHUEC
HaBBIKAMH JeAYKTUBHBIX paccyxacHuii. [IpeoOpazoBanne CHUMBOJIBHBIX (HOpM
BHOCHUT CBOW CHeU(pUYECKHIl BKIaJ B pa3BUTHE BOOOpaXEHHs, CIIOCOOHOCTEH K
MAaTEMATHYECKOMY TBOPYECTBY.

Conepxanve (QyHKIIMOHATBLHO-TPAaQUUYECKON JTMHUU HAIIEJICHO Ha MOJy4YeHUE
IIKOJbHUKAMU 3HAHUU 0 PYHKIMSIX KaK BaXKHEHIIEH MaTeMaTHUYEeCKON MOJAENU ISt
ONMCAHMS M HCCIIEOBAHUS Pa3HO-O0pa3HbIX MPOIIECCOB U SBJICHUM B MPUPOJE U
oOmectBe. M3ydeHune 3Toro Marepuana CrocoOCTBYET Pa3BUTHIO Y OOYYAIOIIMXCS
YMEHUS UCIIOJIb30BaTh PA3JIMYHBIE BHIPA3UTEIIBHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CJIIOBECHbIC, CHUMBOJMYECKHE, Tpaduueckue, BHOCHUT BKJIaJ B (HOpMUPOBAHHE
MPEACTABICHUM O POJIM MATEMATHUKHU B PA3BUTUU LIMBUIU3ALMU U KYJIbTYPBHI.

MecTo yueOHOro Kypca B y4eOHOM ILIaHe

CornacHo ydeOHOMy mmaHy B 7-9 Kkiaccax wu3y4yaeTcsi y4eOHBIH Kypc
«Anredpa», KOTOpBIM BKIIOYAET CJEAYIOIIME OCHOBHBIE pa3lieNbl COAEPIKAHUS:
«Uucna ©  BBIUKCICHUS», «ANTeOpanyeckue BBIPAKEHUSN», «YPaBHEHHUS W
HEpaBEHCTBA», « DyHKLIMM.

VY4eOHbIl TJIaH HA KU3yyeHUe anreopsl B 7-9 Kiaccax OTBOJIUT HE MeHee 3
y4eOHBbIX YacoOB B HEJAENIO B TEYEHUE KAXKIOTO roja oO0ydeHus, BCEro 3a TpU roja
oOyuenus — He MeHee 306 yueOHBIX YacoB.

COLEPXAHUE YYEBHOI'O KYPCA «AJITEBPA»
7 KIIACC

Yucaa v BIYUCICHUSA

JpoO6u OOBIKHOBEHHBIC M JECATUYHBIC, MEPEXO0Jl OT OJHOW (HOPMBI 3arucu
npobeit k gpyroi. lloHsiTue parMoOHANBFHOTO YHCIA, 3alUCh, CpPaBHEHUE,
YOOPSIIOUMBAHUE  pallMOHAJBHBIX  4YHcel. ApudMeruueckue JEHUCTBUS  C
palMOHAJIBHBIMKM YHCIIaMH. Perenue 3agad u3 peajqbHOM NMPaKTUKW HAa 4YacTH, Ha
JpoOu.

CreneHb ¢ HaTypaJibHBIM TIOKa3aTelieM: OIpejelieHne, mpeodpa3oBaHue
BBIPOXCHHUI Ha OCHOBE OMPE/IEIICHUS, 3aMUCh OOJIBIINX YHUCE]T.

[TporeHThI, 3aKUCh MPOLIEHTORB B BUJIE APOOU U ApoOHU B BUJE MPOLIEHTOB. Tpu
OCHOBHBIE 33/1a4¥ Ha MPOIIEHTHI, PELICHUE 3a7a4 U3 PEalbHON MPAKTUKHU.

[IpuMmeHeHne TPU3HAKOB  JIEIUMOCTH, pa3l0KEHHE Ha  MHOXKHUTEIU
HaTypaJIbHBIX YUCET.

PeanbHple  3aBHCHMMOCTH, B TOM 4HCle TpsMas W oOpaTHas
MPONOPLHHUOHAIBHOCTH.
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AJire0OpanvecKue BbIPaKeHUsI

[IepeMeHHBIE, YNCTOBOE 3HAUYEHHE BBIPAKEHUS C MEPEMEHHOW. JlomycTuMblie
3HAUYECHUS MepeMeHHbIX. [IpeacTaBneHrne 3aBUCUMOCTH MEXAY BEIMYMHAMH B BHJIC
dbopmyibl. Beruucienus no gpopmysam.

[IpeoOpazoBanrie OYKBEHHBIX BHIPQKEHUM, TOKIECTBEHHO PABHBIC BBIPAYKEHUS,
npaBwia mpeoOpa3oBaHUs CyMM U TPOU3BENICHUMN, MpaBUiia PACKPHITHS CKOOOK W
MPUBEICHUS MTOI0OHBIX CIaraeMblIX.

CBolicTBa CTENEHH C HATYPAJIbHBIM [TOKA3aTEIIEM.

OpnHounensl 1 MHOTOWIEHbl. CTeneHb MHOrousaeHa. Ciio)keHHe, BBIUYUTAHUE,
YMHOXEHHE MHOTO4JICHOB. POpMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBAAPAT CYMMBI
¥ KBazpar pasHoctu. Gopmyiia pa3HOCTH KBaApaToB. Pa3nokeHne MHOrO4JICHOB Ha
MHOKHUTEJIN.

YpaBHeHus

VYpaBHeHue, KOpEHb YypaBHEHUS, IMpaBujia NpeoOpa3oBaHUs YpaBHEHWS,
PAaBHOCUIIBHOCTH YPABHEHUM.

JIuHeiHOe ypaBHEHHME C OJHOM IIEPEMEHHOM, YUCIO KOPHEU JIMHEWHOI'O
YpaBHEHUS, PELICHNE JIMHEWHBIX YpaBHEHUA. COCTaBIIEHHE YPaBHEHUN 10 YCIOBUIO
3a1aun. Pemenne TeKCToBBIX 3a1a4 € IIOMOLIBIO YPABHEHUN.

*JIuHelinoe ypaBHEHHE C IBYMS IIEPEMEHHBIMH U €ro rpaduk 2. Cucrema AByX
JUHEWHBIX YpaBHEHUW C JIBYMs NE€pEMEHHbIMHU. PelieHue cucreM ypaBHEHUU
CrIoco0OM NOICTaHOBKH. [IprMepsl peneHus: TEKCTOBBIX 3a/1ay ¢ MOMOIIbI CHCTEM
YPaBHECHUM.

DOYyHKIUU

Koopaunara Touku Ha npsmoii. YucinoBsle TPpOMEXYTKU. PaccTossHrE MEXTy
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronpHast cuctema koopauHat, ocu OX u Oy. Alcuucca u opauHaTta
TOYKH Ha KOOPJAMHATHOM myockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOPMYIIaMU.
Urenue rpaduKoB peaibHbIX 3aBUCUMOCTEH.

[Nonsrue dyukumu. 'paduk pynkimu. CrorictBa hyHkuui. JInneinas GyHkims,
e rpadpuk. I'padpuk ¢yaxiuu y = kx + b. *I'paduueckoe pemrenue TUHCHHBIX
ypaBHEHUH U CUCTEM JIMHEWHBIX YpaBHEHUN ™.

8 KJIACC

Yuciia 1 BLIYUCTICHUS

KBagpatueiii kopeHb u3 uucna. *IloHsarre 00 uppalMOHATBLHOM 4YHCIHE.
JlecsiTuunbie IPUOTIKEHUST UPPAMOHATBHBIX yrcen™. CBONCTBa apupMETHUESCKUX
KBaJIpaTHBIX KOPHEH 1 MX MPUMEHEHUE K IPe0Opa30BaHUIO YHCIOBBIX BBIPAXKCHUN U
BBIUHUCICHUSAM. * J[eficTBUTEIIbHBIC YHCIa™.

Crenens C 1enbIM MOKazaTesaeM u e€ cBoiicTBa. CTaHgapTHAs 3alMCh YHCTA.

AJire0OpanvecKue BbIPaKeHUs!

KBanpaTHblii TpEXUsieH; pa3aoKeHUE KBAAPAaTHOTO TPEXWIEHA HA MHOXKHUTEIH.

Anrebpanyeckass aApoOb. OCHOBHOE CBOWCTBO anreOpanyeckoil Ipoowu.

2 3nech um manee * * 0003HAYEHBI TEMBI, M3yUYeHHE KOTODPBIX MPOBOJHMTCS B O3HAKOMHUTENbHOM miaHe. Ilemaror
CaMOCTOSTEIILHO OMPEICIIICT 00bEM H3yIaeMOro MaTepHraa.
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CnoxxeHne, BBIYMTAaHUE, YMHOXKCHHE, [EJICHUE alreOpandeckux JapoOei.
PannonanpHbie BhIpaXXKEHHS U UX ITpeoOpa3oBaHue.

YpaBHeHUs U HEPABEHCTBA

KBanpatHoe ypaBHeHHe, popMyra KOpHEH KBaJpaTHOTO ypaBHeHuUs. *Teopema
Buera*. Pemenue ypaBHEHH, CBOASIIMXCS K JIMHEHHBIM U KBaJipaTHBIM. [IpocTeiimme
JPOOHO-paIMOHANIEHBIE YPAaBHEHMUS.

*T'padmueckas MHTEpIpeTallsl YpaBHEHUN C ABYMs IEPEMEHHBIMU U CUCTEM
JUHENHBIX YypaBHEHUN C JByMs MepeMeHHbIMU™. Ilpumepsl pemeHuss cucreM
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pelienne TeKCTOBBIX 3a/1a4 aNreOpandyeckuM CrocoOoM.

HucnoBble HEPABEHCTBA U X CBOMCTBA. HepaBeHCTBO ¢ OHON NMEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEHCTB. JIMHENWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
Cucremsl JIMHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.

DOyHKUUHA

[Tonsitue pynkuuu. O6acTh ONpeieICHUs] 1 MHOYKECTBO 3HaYeHUN (QyHKIIUU.
CrniocoObl 3aanus QyHKIIHIA.

I'padux dynkmuu. Yrenue cBoiictB ¢yHKiMU 1o e€ rpaduky. [Tpumepst
rpadukoB GYHKIHMA, OTPaXKAIOIMIUX PEeATbHBIE TTPOLIECCHI.

OYHKIMK, ONKUCHIBAOIIME TMPAMYIO U OOpaTHYIO MPOMOPIMOHAIBHbBIC

K
3aBUCUMOCTH, UX rpapuku. OyHkmun Y = X%, ¥y = X3,y = 4/x, ¥ = o *T'paduueckoe

pelieHre ypaBHEHUI U CUCTEM YPaBHEHUIT™ .

9 KNIACC

Yucia v BBIYUCICHUSA

PaunoHnanpHble yncna, *UppalMoHaIbHbIE YHCIIa, KOHEYHbIE U O€CKOHEYHBIE
JecsTHUHbIe ApoOu. MHOXECTBO JAEMCTBUTEIbHBIX YHUCEN; EHCTBUTENIbHbBIE YHCIa
KaKk O€CKOHEYHbIE JIeCATUYHbIE Ipo0u. B3auMHO 0JJHO3HAUHOE COOTBETCTBUE MEXKITY
MHOKECTBOM JICMCTBUTEIIBHBIX YACEN U KOOPAUHATHOU MPSMOU.

CpaBHeHHe JEWCTBUTEIBHBIX 4HCET, apumeTnyeckue AEUCTBUS C
NEHCTBUTENbHBIMU YUCIIAMU ™,

Pa3mepbl OOBEKTOB OKpYXKAIOIIEr0 MHpA, AJIUTEIBHOCTh IPOLECCOB B
OKPY’KaIOIIEM MHUPE.

[Tpubnn>x€HHOE 3HAUEHUE BEIMYMHBI, TOUHOCTh MpUOIMmKeHus. OKpyrieHue
yucen. [[puknika v oleHka pe3yabTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOISIIUXCS K IUHEUHBIM.

KBampatHoe ypaBHeHue. PemieHue ypaBHEHUM, CBOASIIMXCS K KBaJIPATHBIM.
bukBanpatHoe ypaBHeHue. *IIpumepbl penieHusi ypaBHEHUN TPEThel W 4eTBEPTOU
CTENEHEW Pa3I0KEHUEM Ha MHOKHATEIN ™.

Pemenne qpoOHO-parimoOHAIBHBIX YPaBHEHUM.

Pemmennie TeKCTOBBIX 3a/1a4 aIreOpandeckKuM METOIOM.

VYpaBHeHHe ¢ OByMsl MEepeMEHHBIMH U ero rpaduk. Pemienue cuctem nByx
JIMHEWHBIX YPABHEHUN C ABYMS IIEpEMEHHBIMU. Penenue cucreMm IByX ypaBHEHUH,
OJHO M3 KOTOpPBIX JIMHEHHOE, a Jpyroe — BTOpOM crTeneHH. ['paduueckas
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VMHTEPIPETALNS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Pemienne TekCTOBBIX 3a/1a4 anreOpandecKuM CIocoOoM.

UucnoBble HEPAaBEHCTBA M MX CBOWMCTBA.

Penrenne NMHEMHBIX HEPABEHCTB C OJAHOM NEpPEeMEHHOM. PemeHue cucrem
JIMHEMHBIX HEPAaBEHCTB ¢ OAHOM miepemeHHoW. KBaapaTHele HepaBeHCTBA.
['paduyeckas uHTEprpeTannsi HEPAaBEHCTB W CHUCTEM HEPABEHCTB C JIBYMS
MIEpEMEHHBIMH.

DOyHKIUU

KBagpatnunas ¢yukmus, e€ rpaduk u cBoictBa. [lapabona, KoopauHATHI
BEPIIMHBI TapadoJibl, 0OCb CAMMETPHUHU MapadoIbl.

Ipaduku pynximit: Yy =kx,y =kx + b,y =x%4, y=+/x,y = S Y UX CBOWCTBA.

YucoBble MOCJIe10BATEILHOCTH U MIPOTPEeCCUM

IloHsiTE YHMCIIOBOM ITOCJIEHOBATEIHPHOCTU. 3aJaHHE ITOCJICI0BATEILHOCTH
peKyppeHTHOM hopmyToit u popmMyIioi N-ro yjeHa.

Apudmernueckas U reoMmeTpuueckas mnporpeccur. dopMmysisl N-ro 4jeHa
apu(pMETHIECKON U TEOMETPUIECKOM MTPOTPECCU, CYMMBI IEPBBIX N YJICHOB.

*N300paxkeHne 4JIEHOB apu(PMETHUECKOM W TEOMETPUYECKOM Mporpeccuit
TOYKaMU HAa KOOPJMHATHOM IUIOCKOCTH. JIMHEHMHBIM M SKCIIOHEHIIMAJIbHBIA POCT.
CnosxHbI€ TPOLEHTHI™.

[INTAHUPYEMBIE [MPEAMETHBIE PE3VJIbTATBI OCBOEHUA
®EJIEPAJIBHON PABOYEN ITPOI' PAMMBI KYPCA «AJITEBPA»

OcBoenue ydeOHOro Kypca «Anredpa» Ha YpPOBHE OCHOBHOTO OOUIETro
o0pa3oBaHUs JIOJDKHO OO€CIEeUMBaTh JIOCTHKEHUE CIEAYIOIUX MPEeIMETHBIX
00pa30oBaTeIbHBIX PE3YIHTATOB:

7 KIIACC

Yucua 1 BbIYUCICHUSA

BbinonHATe, coyeTass yCTHble W NUCHbMEHHbIE NPUEMBI, apu(pMeTHUYECKHe
JNEUCTBHUS C PAlMOHAIIBHBIMU YUCIIAMM.

HaxoauTh 3HayeHHs YHCIOBBIX BBIPAKEHUH; MPUMEHITh Pa3HOOOpa3HbIE
CrocoObl W MPUEMBI BBIUYMCIEHUS 3HAYEHUH NPOOHBIX BBIPAKEHUN, COAEpM KAIIUX
OOBIKHOBEHHBIE U JIECITUYHBIE IPOOH.

[lepexomuth OT ogHOW (OpMBI 3amMcH 4yucesl K Jpyroi (mpeoOpa3oBbIBATH
JECSITUYHYIO IPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITUYHYIO, B YaCTHOCTH B
OECKOHEUHYIO JIECATUYHYIO Apo0Ob). CpaBHUBATH U YHOPAIOYMBATH PALMOHAIBHBIE
quca.

OKpyrJsTh yncna.

BpINomHATS NPUKUAKY U OLEHKY PE3yJIbTaTa BBIYMCIIEHUM, OLIEHKY 3HAaYEHUN
YHCJIOBBIX BBIPAXKEHUU.

BBINONHATE EUCTBUS CO CTENEHSMU C HATypaJbHBIMHU IOKa3aTeNAMH (C
OTIOPOH Ha CIIPaBOYHYIO HH(POPMAIIHIO).

[IpuMeHATh NpU3HAKU JETUMOCTH, PA3JI0KEHHE HA MHOKUTEIN HATypajIbHbIX
quced.
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Pemate mpocrenmme MpakTUKO-OPUEHTUPOBAHHBIE 3314, CBA3aHHBIE C
OTHOUIEHWEM  BEJIMYMH,  NPOMOPLHUOHAIBHOCTBIO  BEJIMYMH,  MPOLEHTaAMU;
MHTEPIPETUPOBATh PE3YNBTATHI PELICHUS 33/1a4 C YYETOM OTPAaHUYEHUM, CBSI3aHHBIX
CO CBOWMCTBaMH pacCMaTPUBAEMBIX OOBEKTOB.

AJireOpandecKue BbIPAKEHUS

OpueHTHpOBAaTbCSI B TMOHATUAX W ONEPUPOBaTh HAa 0a30BOM YpOBHE
anreOpanyeckor TepMHUHOJIOTHEH U CHUMBOJIMKOM.

Haxonuth 3HaueHus OYKBEHHBIX BBIPDAKEHHMA NpPHU 3aJaHHBIX 3HAYECHHSIX
IIEPEMEHHBIX.

BrimonHsaTe mpeoOpazoBaHus 1EI0T0 BEIPAKEHUSI B MHOTOUJICH MPUBEICHUEM
M0JIOOHBIX CIaraeMbIX, pACKPBITHEM CKOOOK.

BpImOMHATE yMHOKE€HHE OJHOWIEHA HAa MHOTOWIEH W MHOIOYIEHa Ha
MHOTOWIEH, TPUMEHATH (POPMYJIbl KBaJpaTa CyMMbI M KBaJIpaTa pa3HOCTH (C 0opoit
Ha CIPaBOYHYIO HH(POPMALIHIO).

OcCy1ecTBIATh PA3JI0KEHHE MHOTOYWJICHOB HA MHOXHTEIN C IOMOILBIO
BBIHECEHUS 32 CKOOKM OOILEro MHOXKHTENS, TPYNIUPOBKH CIIAraéMbIX, IPUMEHEHUS
(bopMys COKpAIIEHHOTO YMHOXKEHHUSI (C OMOPOI Ha CIIPaBOYHYIO MH(POPMAIIHIO).

[TpumensTh IpeoOpa30BaHUs MHOTOUJICHOB /JIsl PEIICHUS pa3IMUHbIX 3aa4 U3
MaTE€MaTHUKH, CMEKHBIX IIPEMETOB, U3 PEAJIbHON IPAKTUKH.

Hcronbs30BaTh CBOMCTBA CTENEHEHM C HATypajlbHBIMU IOKa3aTEIsIMU IS
npeoOpa3oBaHusl BEIpAKEHUH (C OMOPOIl HA CITPaBOYHYIO HH(POPMAITHIO).

YpaBHeHMs U HEPABEHCTBA

Pemare nuHENHbIE ypaBHEHHS C OJHOM NEPEMEHHOW, NMPHUMEHSA NpaBUia
IIepexo/1a OT UCXOAHOTO YPAaBHEHUS K pABHOCUIIBHOMY emy. [IpoBepsTh, siBisgeTCs n
YUCIIO KOPHEM YPaBHEHUS.

NMeTh mpeacTaBieHHe O rpapUUyecKuX METOoAax MpH PEHICHUH JUHEHHBIX
YPaBHEHUM U UX CUCTEM.

[lonGupats npuMepsl mHap 4YHCEN, SBIAIOIIMXCS PEIICHUEM JIMHEHHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CrtpouTh B KOOPAMHATHOM TJIOCKOCTH IpapK JIMHEHHOTO YPaBHEHUS C JBYMsI
NEePEMEHHBIMHU; MOJIb3YACh IPaUKOM, TPUBOIUTH MPUMEPHI PELICHUS YPABHEHHUSL.

PemaTte cucTeMsl IBYX JUHEHHBIX YPAaBHEHHUN C JBYMSI IEPEMEHHBIMU, B TOM
yucie rpadudecku (C Onmopor Ha aIrOPUTM YICOHBIX TCUCTBHI).

CocransaTh (MOCIE COBMECTHOIO aHajiu3a) M peliaTh JUHEHHOE ypaBHEHUE
WM CUCTEMY JIMHEWHBIX YPABHEHHWH MO YCJIOBUIO 3a/1a4d, WUHTEPIPETHUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3a]1a4¥ MTOJIYYEHHBIN PE3YIIbTAT.

Koopaunarel u rpagpuxku. ®yHKuuu

N3o0paxkath Ha KOOPAUHATHON MPSIMOM TOUKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpAMHATaM, Jy4d, OTPE3KU, HHTEPBAJIbI; 3alIMChIBATh YUCIOBBIE IPOMEKYTKH Ha
anre0pandecKoM SI3bIKE.

OTtMeuaTh B KOOPJAMHATHOM IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpIMHATaM;
CTPOUTH TpauKK TMHEUHBIX QyHKIUH. CTpouTs Tpaduk GyHkuu Y = kX + b,

OnuceiBaTh € MOMOIIBIO (YHKUHUHA M3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMU (110 aJTOPUTMY Y4YEOHBIX JEHCTBHIf): CKOPOCTh, BPEMs, PACCTOSIHUE;
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1[eHa, KOJIMYECTBO, CTOMMOCTD; MMPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.
Haxoaute 3HaueHue (yHKITUHU 110 3HAUYCHHIO €€ apryMeHTa.
[Tonumate rpadudeckuil crocod MpeacTaBiIeHUsS W aHaIM3a WH(pOpMaIuu;
W3BJICKATh U HMHTEPIPETUPOBATH HHPOPMAIINIO U3 TPa(UKOB pealIbHBIX MIPOIIECCOB U
3aBUCHUMOCTECH.

8 KIIACC

Yucia 1 BIYMCICHUS

Hcnonp30BaTh HavYaJIbHBIE NPEACTABICHUS O MHOXKECTBE JCHMCTBUTEIBHBIX
YHCelNl 7Sl CPaBHEHUS, OKPYTJICHUSI U BBIUMCICHMI; N300pakaTh JEeWCTBUTEIbHbBIC
YUCIla TOYKaMH Ha KOOPJAWHATHOU MPSAMOM.

[IpumeHsATh TOHATHE apUPMETUUECKOTO KBAJAPATHOTO KOPHS;, HAXOIUTh
KBaJpaTHbIE KOPHHU, HMCIOJIb3YS MPU HEOOXOJUMOCTU KaJbKYJISTOP; BBIMOJHSIThH
MpoCTelIlue MPeoOpa3oBaHUsl BBIPAKEHUM, COAEpXKAIIMX KBaJpaTHbIE KOPHH,
HICIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3anmucu OOJBIIMX U MAJIbIX YUCET C MOMOUIBIO JTECATUYHBIX
npobeit u creneneit uucia 10.

AJire0panvecKkue BbIPaKEeHUSs

[IpyuMeHsATP TIOHATHE CTEIEHM C LEeIbIM  II0KA3aTelIeM, BBIIIOJHSTh
npeo0pa3oBaHus BBIPAKECHHM, COAEpXAIIMX CTENEHU C IEIbIM IoKazaTeneMm (C
UCITOJIb30BAaHUEM CIIPAaBOYHON MH(OPMAIUN).

BBINONHATE HECIIOKHBIE TOKJIECTBEHHbIE MPEOOPa30BaHUSl PALMOHAIBHBIX
BBIpAXEHUI Ha OCHOBE MpaBWJ ACHCTBUM HaJ MHOTOUYJIECHAMU U aJireOpandecKuMu
IPOOSMHU.

PackiaapiBaTh KBaApaTHBIN TPEXUWIEH HA MHOKHUTEH.

[TpumensTh mpeoOpa3oBaHusl BEIPAXKEHUMN NI PEIICHUS PAa3IMYHBIX 3a7a4 U3
MAaTEMATUKH, CMEXKHBIX ITPEIMETOB, U3 PEATIbHOU IMPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHelinble, KBaJApaTHBIE YpaBHEHUS (C UCTIOIB30BAHUEM CIIPABOYHON
uH(hopMaIuK) U pallMOHAIbHBIC YPABHEHHMsSI, CBOMASIIMECS K HUM, CUCTEMBI JIBYX
YPaBHEHUM C ABYMsI IEPEMEHHBIMH.

[IpoBoauTe mpocTere UCCIeI0BaHus YPABHEHUNA U CHCTEM YPAaBHEHUU, B
TOM YHCJIE C MPUMEHEHHEM TpauecKuX MpeICTaBIeHNH (YCTaHABIIUBATh, UMEET JIU
ypaBHEHUE WUJIM CHCTEMa yYpaBHEHUI pEIIeHUs, €CIU UMEET, TO CKOJBbKO, U Tp.) C
OMOPO Ha aNTOPUTM YUEOHBIX ACHCTBUH.

[TepexoauTs OT cloBecHOU (GOPMYJIUPOBKU 3ajaud K €€ airedpandeckoin
MOJENN C TIOMOWIBKD COCTAaBJICHHWS YPAaBHEHUS WM CHCTEMBl YpPaBHEHUH,
WHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJa4H NOJIYYEHHBIN PE3YIIbTAT.

[TprMeHSITh CBOMCTBA YHCIIOBBIX HEPABEHCTB ISl CPABHEHUSI, OLICHKH; peIIaTh
JMHENHBIC HEPABEHCTBA C OJHOM MEPEMEHHON U X CHCTEMBI; 1aBaTh TpaduuecKyro
WJUTIOCTPALI0 MHOYKECTBA PEIICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

OnepupoBarb Ha 0a30BOM ypoBHE (YHKIMOHAIBHBIE TOHSATHS U S3BIK
(TepMUHBI, CUMBOJHYECKHE OOO3HAYEHUS); OMPENESATh 3HAUYCHHWE (PYHKIUU TIO
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3HAYEHHIO apIyMEHTa; OIPEAEIATh CBONCTBA QDYHKIMH 10 €€ TpaduKy.
Ctpouts rpapuKy 3IeMeHTapHBIX GyHKIUM Buga , Y = X%,y = X3,y =+/x ,y=

K . y ,
—; OTHCBIBATE CBOHCTBA YMCIIOBOM byskiun no e€ rpa@uky (mpu HEOOXOIMMOCTH C

HaIpaBJISIONIEH TTOMOIIIBIO).

9 KIIACC

Yuciaa 1 BBIYUCTCHUSA

CpaBHUBATH U YNIOPSAIOYMBATH PALIMOHAJIBHBIC U HPPALMOHAIBHBIE YHCIIA.

BoinonssaTe apudmeTrdeckue A1ecTBUS ¢ palliOHAIbHBIMUA YUCIIAMH, COYETasI
YCTHBIE ¥ TUCBMEHHBIE MPHUEMBI, BBINOJHATh BBIYUCICHUS C HUPpalMOHAIbHBIMU
YUCIIAMH.

Haxonute 3HaueHns cTeneHen ¢ NeIbIMU MTOKa3aTENsIMU U KOPHEHN; BBIYUCIISITh
3HAYEHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyriaTe JACHUCTBUTENIBHBIE YKCIA, BBIIOIHATh NOPUKUAKY PpeE3yJbTaTa
BBIYHCIICHUH, OLICHKY YUCIIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemiate nuHelHbIE U KBaJpaTHbIE YPAaBHEHUSI, YPABHEHUS, CBOSIIIUECS K HHUM,
npocTeiime JpoOHO-palliOHAIbHBIE YPABHEHHUS.

Pemate mpocreimmne CucTemMbl JBYX JMHEUHBIX YPaBHEHUM C JBYMS
IIEPEMEHHBIMU U CUCTEMBI JIBYX YPABHEHUH, B KOTOPBIX OJTHO YPAaBHECHUE HE SIBJISIETCS
JMHENHBIM (110 BU3YaJILHOM O1ope).

Pemate mpocreiinme TEKCTOBBIE 3aJaud alreOpandyeckuM CrocoOoM ¢
IIOMOIIIBI0 COCTABJICHUS YPAaBHEHUsS WJIM CUCTEMBbl JBYX YPAaBHEHUU C JBYMs
MIEPEMEHHBIMM.

[IpoBOaUTE MpOCTEUIINE UCCIAEAOBAHNS YPABHEHHM U CHUCTEM YPaBHEHHH, B
TOM YHCJIE€ C MPUMEHEHHEM IpaduUeCcKuX MpeACcTaBlIeHu (yCcTaHABIMBAaTh, UMEET JIn
YpaBHEHUE WM CUCTEMA YPABHEHUH PEILICHHUS, €CJIU UMEET, TO CKOJIBKO, H TIp.).

Pemats nuHEMHBIE HEpPAaBEHCTBa, KBaJlpaTHbIE HEPABEHCTBA; H300pa)xaThb
pPEILIEHUE HEPABEHCTB HA YHCIIOBOM MNPSIMOM, 3aMKCHIBATH PEIICHUE C MOMOIIBIO
CHUMBOJIOB.

PemaTe cuctembl TMHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOYAKOIINE
KBa/IpaTHOE HEPABEHCTBO; M300pakaTh PEIICHUE CHCTEMbI HEPABEHCTB HA YHCIIOBOM
MPSIMOM, 3aIUCBIBATh PELICHUE C TIOMOILIBI) CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PELIEHUU PA3JIMYHBIX 337a4.

DOyHKIUU

Pacno3naBath (QyHKIIMM wu3ydyeHHBIX BUIOB. [loka3biBaTh CXeMaTUYECKU
pacIoyiokeHue Ha KOOPIMHATHOM III0CKOCTH rpadukoB GyHkIwmid Buaa: y = kx, y = kx

k .
+b,y=ax+bx+c,y=x3y=4x VY= — B 3aBUCHMOCTH OT 3HaueHuii

K03((PUIIMEHTOB; ONMUCHIBATH CBOMCTBA (PYHKITUH.

Crpouts M M300paxkaTb CXEMaTUYECKH I'paUKU KBaJApPAaTUUHBIX (PYHKIMM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUM 110 UX IpaduKaM.

Pacnio3naBate kBajpaTHuHylO (PyHKIMIO IO GopMysie, TPUBOIUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.
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YuciioBble MOCTEAOBATEIbHOCTH U IPOTPEeCCHH

Pacnio3zHaBaTh apu(MEeTHUECKYIO U TEOMETPUUYECKYIO IPOTPECCUN IIPU PAZHBIX
croco0ax 3aJaHusl.

BbINONMHATE  BBIYMCIEHUS C HCHOJb30BaHUEM (opMmyn N-ro dieHa
apu(pMeTHYECKOM U TeOMETPUUYECKOM IMporpeccuid, CyMMBbI NEpPBbIX N ujeHOB (C
OIIOPOH Ha CIIPaBOYHYIO HH(POPMALIHIO).

Pemarp 3amaum, CBsI3aHHBIE C UYMCIOBBIMH I1OCJIEIOBATENIBHOCTSIMH, B TOM
YHCclie 3a/la4d U3 PealbHOM JKM3HU (C MCMOIb30BAHUEM KaIbKYJATOPA, HMUPPOBHIX
TEXHOJIOTHUH).
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TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «AJI'EBPA» (110 TOAAM OBYYEHMUA)

7 knace (He mernee 102 4.)

Ha3Banmue
pa3zaesa (Tembl)
Kypca (4uciao

OcHoOBHOE co/iep:KaHue

OcHOBHBIE BU/IbI 1eITEJILHOCTH 00y4a0IIMXCH

4acoB)
Yucna u [TonsTHEe paLMOHANBHOTIO YHCIIA. CucreMaTH3UPOBATH U 000ralIaTh 3HAHUS 00 OOBIKHOBEHHBIX U JIECATUYHBIX APOOSX.
BbIYMCJICHUS. Apudmernaeckne JENCTBUSA c|CpaBHMBATh M YNOPSI0YUBATH JAPO0M, NPeoOpa3oBbIBas IPU HEOOXOAUMOCTH JECSITUYHBIE
PanuoHnanbHble |palMOHAIbHbIMU  uuciamMu. CpaBHEHHME, |JpoOW B OOBIKHOBEHHBbIC, OOBIKHOBEHHbIE B JECATHYHBIE, B YAaCTHOCTH B OECKOHEUHYIO
yHciaa YHOPSAA0OYMBAHUE PALIMOHAIIBHBIX YHCE. JECSATUYHYIO 1pO0b.
(25 4.) Crenenb ¢ HATYpaJIbHBIM [TOKA3aTEIEM. IIpumensaiTh pa3HoOOpa3Hble CNOCOOLI M NPUEMBI BBIYMCIEHHUS] 3HAYEHHMH JIPOOHBIX

Pemenne ocHOBHBIX 3agady Ha JpoOwu,
MIPOIICHTHI U3 PEATbHOMN MPAKTHKH.
[Ipu3Haku JETUMOCTH, pA3JIOKCHHS Ha
MHOYHUTEIIH HATYPaJIbHBIX YHCEI.
Peanpuble  3aBucumoctu. Ilpsamas  wu
oOpaTHas MPOMOPLUHUOHAIEHOCTH.

BbIpa)KeHH i, COIep)KAINX OOBIKHOBEHHBIE H IECATHYHBIC IPOOU: 3aMEHATh TPU HEOOXOTUMOCTH
JECATUYHYIO J1pO0b OOBIKHOBEHHOW M OOBIKHOBEHHYIO NECSTUYHOM, NMPUBOJUTH BBIPAXKEHUE K
¢dopme, Hambosee yHOOHOW /sl BBIYMCICHHUH, NMPEOOpPa3OBBIBATH JAPOOHBIC BBIPAKEHHS Ha
YMHOXKEHHE M JIeJIeHHE JEeCATUYHbIX JpoOed K JAEHCTBUSM C LeIbIMH 4uCIaMu  (TIpH
HEOOXOMMOCTH C HAIMPABIISAIOMICH ITOMOIIIBIO).

IIpuBoauTh 4MCIOBBIe W OyKBeHHbIC NPHMEpPbI CTENEHU C HATypadbHBIM IIOKa3aTeseM,
0OBSICHSS 3HAYEHUS] OCHOBAHMS CTENEHU U MOKAa3aTelsl CTENEHU, HAXOAUTh 3HAYEHUS CTETeHen

Biza @ (& — moGoe PaIHOHAIBHOE YHCII0, N — HATYPAIBHOE YHCII0) C OMOPOH HA CIIPABOYHYIO
UH(OPMALIHIO.

[ToHrMaTh cMbICT 3aUCH 0OJBIIMX YHCeJ ¢ MOMOIILIO JeCATHYHBIX Apodeil U cTemeHel
yuciaa 10, IpuMEHATh UX B peajibHbIX CUTYAIUsIX.

IpumMeHSITH IPU3HAKU JEIUMOCTH, Pa3JI0KEHHSI HA MHOKUTEIH HATypaJIbHBIX YHCEIL.

Pemarts mpocTeiilme 3amayM Ha YacTH, NPOLEHTHI, NPOMNOPLHH, HAa HAaXOXKACHUE JpodH
(mpo1ieHTa) OT BEJIMYUHBI M BEJIMYUHBI MO €€ polu (IpOUEeHTY), ApoOu (IIpoLEeHTa), KOTOPbIi
COCTaBJIIeT OJHA BenuuuHa OT Jpyroi. IlpuBoauTh, pa3déMparbh, OLEHMBATH pPa3IU4YHbIE
pellIeHus, 3aluCu PelIeHU TEeKCTOBBIX 3aj1au.

Pacno3HaBaTh 1 00bSICHATH, OIMPASCh HA OMPEAETICHNUS, IPSMO MPONOPLHUOHATbHbBIE U 00PaTHO
MPOMOPLMOHANIbHBIE 3aBUCUMOCTH MEXIy BEIMYMHAMU; NPHBOAUTL MPUMeEPBI OTUX
3aBUCUMOCTEH U3 peabHOro MHUpa, U3 APYruX y4eOHBIX MPEIMETOB.

Pemarte mpocreiime npakTHKO-OPHEHTHPOBAHHbIE 321a4U HA PO0H, MPOLEHTHI, NPAMYI0
H 00pPaTHYI0 NPONOPUHOHAIBLHOCTH, NPONOPLMH.

Anredpanyeckun

bykBennbsie  BbIpaxkeHusa. IlepemeHHBIE.

OgiageTs HAa 0230BOM YpOBHe aJIreOpandyeckoil TEepMUHOJIOTHEN U CUMBOJIMKOM, MPUMEHSATH €€




(S Bblpa)l(eHI/IH
(27 4.)

JomycTtumele
DopMYIIbI.
[IpeoOpa3oBanue OYKBEHHBIX BBIpaKEHUI,

3Ha4YCHUA MNECPCMCHHBIX.

pacKkpeITUE  CKOOOK M TIpUBEIEHUE
IMOJOOHBIX ClIAracMEIX.

CpoiicTBa CTENEHU C  HATypaJbHBIM
IIOKAa3aTelICM.

Muorouniensl.  CliokeHHE,  BBIYHTAHHE,
YMHOXX€HHE  MHOrouwieHoB.  Dopmynbl

COKpaH_IéHHOFO YMHOKCHHA. Paznoxenue
MHOT'O4YJICHOB Ha MHOKHUTCIJIN.

B IpOLIECCE OCBOCHHS y4eOHOTro MaTepHaa.

Haxoauth 3HaueHHs OyKBEHHBIX BBIPQKEHHH INPH 3aJaHHBIX 3HAYCHUSAX OYKB; BBIIOIHATH
BBIYUCIICHHSI 110 hOpMyJIiam.

BbINOJIHATH TPeoOpa3oBaHMs ILEIOTO BBIPAKEHUS B MHOTOWICH IPHBEICHUEM I0IOOHBIX
CJIaraeMbIX, PaCKPbITHEM CKOOOK.

BbINOJIHATH YMHOKEHHE OJJHOWICHA HA MHOTOWIEH U MHOTOWIEHa HA MHOTOYICH, MPUMEHSITh
(bopMyIIBI KBaJipaTa CyMMBI U KBaJjpaTa pa3HOCTH C OMOPOM Ha CIIPaBOYHYIO HH(OpMAIIHIO.
OcymecTBJIATH PA3JI0KECHUE MHOTOWICHOB HA MHOXKUTEIH ITyTEM BBIHECEHUS 32 CKOOKH 00IIero
MHOXKUTEJIS], IPUMEHEHHST (POPMYIIbI PA3HOCTH KBAJPaTOB, POPMYJI COKPAIIEHHOTO YMHOKCHUS C
OIOpOH Ha CIIPaBOYHYIO MH(OpMAIIHIO.

IpumeHsaTs npeoOpa3oBaHNEe MHOTOWICHOB JUIS PEIICHHS Pa3IM4YHBIX 3a/a4 M3 MaTeMaTHKH,
CMEXHBIX IPEIMETOB, U3 PEaIbHOM MTPAKTUKH.

3HAKOMHUTBCS ¢ UCTOPHEH PA3BUTUS MAaTEMaTHKH.

YpaBHeHus u
HEepPaBeHCTBA
(20 4.)

VYpaBHeHue, TmpaBuia  IpeoOpazoBaHUs
YPaBHEHUs1, PABHOCUJIBHOCTb YPABHEHUM.
JIuneliHOe ypaBHEHUE C OJHOU MTEPEMEHHOMN
MIEPEMEHHOM, peuieHue JINHEMHBIX
ypaBHeHUH. Pemenue 3amay ¢ IOMOILBIO
YPAaBHEHUM.

*JIuneitnoe ypaBHEHHE c IBYMs
NepeMeHHbIMU U ero rpaguk™. Cucrema
JIBYX JIMHEHHBIX YPAaBHEHUM C JABYMs
IIEPEMEHHBIMHU. Pemenne CUCTEM
ypaBHEHMH CIMOCOOOM TOACTAaHOBKH U
CIIOCOOOM CIIOKEHHS.

PemiaTth JMHEWHOE ypaBHEHUE C OJHOM IIEPEMEHHON, NMPHMEHsisi MpaBWJAa IEepexona OT
UCXOJIHOTO YPAaBHEHUS K PaBHOCHJIBHOMY €My Ooiiee mpoctoro Buja. IIpoBepsiTh, sSBISIETCS JIU
KOHKPETHOE YHCJIO KOPHEM YPAaBHEHMS.

IMoxOoupars mpuMepbl Nap YUCEI, ABISAIOLIMXCS PELIEHUEM JIMHEWHOIO YpaBHEHHUS C JIBYMs
IIEPEMEHHBIMH.

CTpouTthb B KOOPJAMHATHOM IUIOCKOCTH TpaduK JIMHEHHOTO ypaBHEHHS C JIByMs ME€PEMEHHBIMU
(Ip1 HEOOXOIMMOCTH C UCIOIB30BAHUEM CMBICIIOBOM OIOPHI); MOJIB3YSICh T'PaQUKOM, MPUBOIUTH
NMpuMepbI PELICHUS ypaBHEHUS.

HaxoauTth penieHne CUCTEMBI JBYX JTUHENHBIX YPAaBHEHU C IBYMs IEPEMEHHBIMU C OIIOPOl HA
AITOPUTM yUEOHBIX JEHCTBUIA.

CocTraBisiTb W pemiaTh YPaBHEHUE WJIM CUCTEMY YPAaBHEHMHM 110 YCJIOBHMIO 3aJayH,
MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJaul MOJyYEHHBIH pe3yabTaT ¢ ONOpoil Ha
BOIIPOCHBIU IIJIaH.

Koopaunartsl u
rpaguxu.
DOyHKIUHA

24 4.)

Koopannara toukn Ha mpsimoit. YwuciioBbie
IIPOMEXKYTKH. PaccrosHue Mexnay IByMs
TOYKaMH KOOPAMHATHON MTPSAMOM

IIpssMoyronpHas cucreMa KOOpAMHAT Ha
wiockoct. [Ipumeps! rpadukoB, 3aaHHBIX
¢dopmynamu. UteHue rpadukoB pearbHBIX

N300paxkaTh Ha KOOPAMHATHOM IPSAMON TOYKH, COOTBETCTBYIOIIME 33JlaHHBIM KOOpAMHATaM,
Jy4H, OTPE3KH, HHTEPBAJIbBI; 3alMCHIBATh UX HA aIreOpanyecKoM SI3bIKE.

OTMedaTh B KOOPJAMHATHOM MJIOCKOCTH TOUKH 1O 33/IaHHBIM KOOpIMHATaM; CTPOUTDH rpapuKu
HECJIO)KHBIX 3aBUCUMOCTEH, 3aJaHHBIX (GOopMylTaMu, B TOM YHCIE C MOMOIIBIO IUPPOBHIX
mabopaTopuid.
I[IpumeHnsith, u3y4aTh rpapuueckuii  crocod

NpeuMylecTBa, MHTEPHPeTHPOBATH
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3aBUCUMOCTEHN.

[Tonsatue ¢ynknuu. [padux yHKITHN.
CpoiictBa (ynkiuii. Jluneiinas ¢yHKIms.
[TocTpoenue rpaduka JTUHEHHON (QYHKIUH.
I'paduk pynkun y = kx + b.

NpEeJCTAaBICHUS U aHAIM3a Pa3HOOOpa3HOM KN3HEHHON HH(OpMaIi.
OcBauBaTh Ha 0a30BOM ypoBHE TMOHSATHE (YHKIHMH, OBJIAJCBATh
TEPMUHOJIOTHEN.

Pacnio3sHaBath JHHEIHYI0 QyHKIUIO Y = KX + D, omuchIiBaTh €€ CBOICTBA B 3aBUCHMOCTH OT
3HadyeHui ko3 duirenToB K u b (mpu He0OXOAUMMOCTH C OTIOPOI HA AITOPUTM MIPABUIIA).
Crpours rpadpuku JuHeHONH QyHKIMH, QyHKIUU Y = KX + b

Hcnoab3oBaTh nUGPOBBIE pecypehbl Ui NOCTPOCHUS TpaduKoB (PYHKIUI M U3yYCHHS HUX
CBOMCTB.

[TpuBOANUTE MPUMEPHI TMHEHHBIX 3aBUCUMOCTEH B peaIbHBIX MPOIECcCaxX U SIBICHUSX.

(G YHKIIMOHATEHOM

IToBTOpEHHE
M 00001IeHNE
(64.)

[ToBTOpEHUE OCHOBHBIX IMOHSITHI U METOJIOB
Kypca 7 kiacca, 00001IeHIEe 3HAHUIA.

BbiOpaTh, NPHMEHSITH CIOCOOBI CPAaBHEHUS UHWCEN, BBIYUCICHUN, MpeoOpa3zoBaHUid
BBIPQXEHU, peIlIeHUs] ypaBHEHUHN NP HEOOXOJUMOCTH C HAMIPABJISIFOIIEH TOMOLIBIO.
OcylmiecTBAATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBUHM M CaMOIIPOBEPKY pe3yibTara
BBIUMCJIEHUH, TpeoOpa3oBaHuil, HOCTPOEHUH.

Pemath npocreiiniue 3aga4yu U3 peajbHOMN XKU3HU, IPUMEHSTh MaTeMaTH4YeCKHe 3HAHUS UL
pelleHus 3a1a4 U3 IPYrux MpeiMeToB.

Pemath npocreiinme TeKCTOBbIE 32124, CPABHUBATD, BHIOUPATH CNIOCOOBI PELLICHUS 3a/1a4H.

8 kinacc (1e menee 102 4.)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uci10

OcHoBHOE cogepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

4acoB)
Yucaa u KBagpatHbiit kopeHb u3 uncia. *I[lonsrue | @opMyJHpoOBaTh onpenaeeHue KBaJIPaTHOTO KOPHS U3 4HCIa, apu(PMETHYECKOro KBaJpaTHOIO
BbIYUCJICHUS. 00 mppanroHaTbLHOM uucie. [lecaTuuHble | KOpHS MPU HEOOXOAUMOCTH C BU3YaJIbHON OTMOPOiA.
KBaaparnsbie NpUOIMKEHUS UPPALMOHANBHBIX yncen.  |[IpuMeHATh ONepanuio M3BJIECYEHHs KBAaJPAaTHOTO KOPHSA M3 YHCIA, WCHOJb3Yysl TpU
KOPHU HeiictButenbHple  uncia.  CpaBHEHHE | HEOOXOJUMOCTH KAJbKYJISTOP.
(15 4.) NEHCTBUTENBHBIX YHCET™. OneHuBaTh KBAJAPAaTHBIC KOPHH LEIBIMU YUCTIAMH U JECATHYHBIME IPOOSMHU.

ApudmeTrueckuil KBaipaTHbIN KOPEHb.
YpaBHeHue BUaa X2 = a.

CroiicTBa apu(METHUECKUX KBAIPATHBIX
kopHeil.  [IpeoOpa3oBaHHe  UYMCIOBBIX

HccaenoBarsb ypaBHEHHUE X
HccaenoBarb

CpaBHl/IBaTl) U ynopsaaouvBaThb pPALMOHAJIBHBIC W HPpAalUOHAJIBHBIC YHUCIA, 3allMCaAHHBIC C
MMOMOIIBIO KBAAPATHBIX KOpHCP’I npu HCO6XO,Z[I/IMOCTI/I C HaHpaBJ’IﬂIOH_[eﬁ IIOMOIIBIO.

2 = a, HAXOJIUTh TOYHBIE W MPHOIMKEHHBIE KOpHU TTpu @ > 0.

CBOMCTBA KBaApaTHBIX KOpHeI‘;I, mpoBOAsA  YHCJIOBBIC OKCICPUMCHTHI C
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BBIPAKCHMUIA,
KODHH.

colepkKaluxX KBaJpaTHbIE

MCII0JIb30BaHUEM KaJIbKYJIATOPA (KOMIIBIOTEPA).

IpumensTh cBOMicTBa apupMeTHYECKUX KOPHeEii /151 Npeo0pa3oBaHNsi BbIPAKEHUI.
BoInosHATL mpocTeiilnue NMpeodpa3oBaHUsl BBIPAKEHUMN, COAEpXkAIIMX KBAJApaTHbIE KOPHHU.
BripaxkaTh nepeMeHHbIe U3 TeOMETPHUUECKUX U (pu3ndeckux popmyst mpu HEOOXOAUMOCTH C OTIOPOI
Ha IpaBuUIIO.

BohluucasaTh, 3HaYeHHMs] BbIPAXCHUII,
HEOOXOAUMOCTH KAIBKYJISITOP.
HUcnoan3oBaTth B XOAE€ peUIeHUs 3aJad SJIEMEHTapHbIE IpEACTaBICHUS,
NpUOJIMKEHHBIMU 3HAYCHUSMH BEJIMUUH.

3HAaKOMUTBHCS C UCTOPUEN pa3BUTHSI MaTEMATHKH.

COACpXKAIMNX KBaApPaTHBIC KOPHH, HCIIOJB3yA IIpHU

CBA3aHHBIC C

Yucna u Crenmenp ¢ 1eablM  1okasareneM. | PopMyJMpPOBATH oONpeaejieHHe CTEIEHW C LENIbIM [oKazareneMm (Ipu HEOOXOAMMOCTH IO

BbIYUCJICHUS. CrangapTHas 3aMuch Yncia. BU3YaJIbHOHU OIOPE).

Crenennb Pazmepsl 00beKTOB OKpyxaromero mwupa |[peacTaBiasaTh 3anuch OOJBIINX M MaJbIX YMCEN B cTaHAApTHOM BHae. CpaBHUBATH YWCIA U

C IeJIBbIM (ot AJIEMEHTaPHBIX YacTHUIl 710 | BeJIMUMHBI, 3alUCaHHbIE C UCTIONb30BaHueM crenenu 10.

noKasareJjiemMm KOCMUYECKHX OOBEKTOB), IJIMTENbHOCTH | cmob30BaTh 3aMHMCh YUCEI B CTaHAAPTHOM BHJE IS BBIPAXEHHUS pPa3MEpPOB OOBEKTOB,

(7 4.) MIPOLIECCOB B OKPY>KAIOIIEM MHpE. JUTUTETTLHOCTH MPOIECCOB B OKPYXKAIOIIEM MHUPE.

CBolicTBa CTEIEHH C 1IEJIBIM NT0Ka3areaeM. | PopMyJupoBaTh, 3aNMCHLIBATL B CHMBOJIMYECKOH (GopMe U WLIIOCTPUPOBATH MPHMEpPaMH

CBOIICTBa CTEMEHHU C LIeTBIM MOKa3aTreneM (Mpu HeoOXOIMMOCTH C MCIONIb30BAaHUEM BH3YalbHOU
OTIOPBHI).
[IpuMeHsTH CBOMCTBA CTETIEHU 151 TPe0Opa30BaHUs BBIPAXKEHUH, COJIEPKAIUX CTENEHH C LIeTTbIM
MOKAa3aTeJIeM ¢ MCIOJb30BaHUEM CIPABOYHON WH(GOpMANUU. BhIMOJHATH TeiCTBHA C YUCITAMU,
3allMCAaHHBIMH B CTaHJIAPTHOM BUJIe (YMHOXKCHUE, JICIICHUE, BO3BEIACHUE B CTCIICHb ).

Aareopanuyeckn |KBagpatHeiii  TpéxwieH. Pasnoxxenue | Pacmo3HaBaTh KBaJpaTHBIM TpPEXUIEH, YCTAHABIMBAaTh BO3MOXKHOCTb €ro pa3joXeHUs Ha

€ BbIpAa’KeHHUsA. |KBAJPATHOTO TPEXWIECHA HA MHOXKUTENIN. | MHOXHTEIH.

KBaaparHbrii PacknaapiBaTh HA MHOKUTEJIU KBAJPATHBIN TPEXWIEH ¢ HEOTPULIATEIbHBIM TUCKPUMHUHAHTOM

TPEXwieH Py HEOOXOIMMOCTH C OTIOPOM Ha alNTOPHUTM IpaBUIIA.

(54.)

Aareopanyecku |AnreOpanueckas ApoOb. Jlomyctumeble | 3anuchiBaTh anreOpandeckue BblpaxkeHUs. HaxomuTh 007acTh ONpeneseHus palloHaIbHOTIO

€ BbIpA’KeHHMs. |3HAUCHHUS TMEPEMEHHBIX, BXOJSIIMX B |BBIPAKEHHUS.

Aaredpanyecka |anreOpanyeckue BbIpaxkeHUs. OCHOBHOE | BLINOJIHATH YHCIOBBIE MOJICTAHOBKY M BBIYMCJISATH 3HAUECHUE JIpOOH, B TOM UYHKCIE C TOMOMIBIO

s1 Apo0b CBOMCTBO anredbpanveckon JIpOOH. | KaTbKYIATOPA.
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(154.)

Coxkpartienue apobei.

CrnoxxeHue, BBIUMTAHUE, YMHOXXEHUE U
JieJIeHue anreOpanyecKux IpoOeii.
[IpeobpazoBanue BBIPAYKCHUH,

COJIEprKalINX anredpandecKue Ipoou.

@®opmMyaupoBaTh OCHOBHOE CBOWMCTBO anreOpanyeckoi JApoOM U NPHMEHATh €ro s
npeoOpa3zoBaHust TPOOCH.

BbInoJHATH JeHCTBHSI C alreOpandecKuMu IpOOsSMU MPU HEOOXOIUMOCTH C HAIPABIISIONICH
nomouipto. [IpumensTs mnpeoOpa3oBaHus BBIPAKEHUN M7 pelleHds 3adad. BeIpakaTb
nepeMeHHbIe 13 GopMyI ((PU3HIECKHIX, TEOMETPUUYECKHIX, OTTUCHIBAIONINX OBITOBBIE CUTYAllUH ) TIPU
HEO0OXOIUMOCTH C HAMPAaBJISAIOUIEH TOMOIIBIO.

YpaBueHnus u
HepaBeHCTBA.
KBaaparnsbie
YPABHEHUA
(154.)

KBanpatHoe  ypaBHeHHeE. Henonnoe
KBaJpaTHOe ypaBHeHHE. DopMyiia KOpHEN
KBaJpaTHOro  ypaBHeHHs.  *Teopema
Buera*.

Pewienne ypaBHEHMil, CBOOAIIUXCA K
kBagpaTtHbiM.  [Ipocreiimne  1poGHO-

palMOHAIbHBIE YPABHEHUS.
PemreHne TEKCTOBBIX 3a7a4 C ITOMOILBIO
KBaJPaTHBIX YPAaBHEHUH.

Pacno3naBaTh KBaJapaTHbIC YPABHEHUSI.

3anucbiBaTh (OpMYJy KOPHEH KBAaJPAaTHOIO YPABHECHHS; pellaTh KBaJApaTHbIe YPABHEHUS] —
MOJIHBIE W HEMOJIHbIE (C UCIOIB30BaHUEM CIIPABOYHON MH(DOpMAITUH).

IIpoBoauTh npocreiilme ucciae0BaHUs KBaJIPAaTHBIX YPABHEHU.

Pemiath ypaBHeHHUsl, CBOJSIIMECS K KBaJpaTHBIM, C IOMOLIbIO IMpeoOpa3oBaHUM M 3aMEHOMU
HEPEMEHHOI1 ¢ OIOPOii Ha aJTOPUTM NpaBHIa.

Ha6uonaTh M aHaJIM3MPOBATH CBSI3b MEXIY KOPHAMH U KOI(PQUIMEHTAMH KBaJApPaTHOTO

YpaBHEHHS.
*TIpumMeHsTh TEOpeMy Buera TS peleHus
3a/1a4 (C UCIOIb30BaHUEM oOpa3ia)™*.

Pemath, TekcTOBBIE 3aJa4yd anreOpaudeckuM CHocoOOM: TEpPEeXOIUTh OT  CIOBECHOH

(bOopMyYITMPOBKH YCIOBUS 3a/1a4i K adredpanyeckoi MOAETN MyTEM COCTaBJIEHUS ypaBHEHUS (TIpH
HEOOXOAMMOCTH C  HANpaB/SIONEH  IOMOIIBIO);  pPEHIaTb  COCTaBIEHHOE  YPAaBHEHUE;
MHTEPIPETUPOBATH PE3YNIbTAT.

3HAKOMUTHCS € HCTOPHEH Pa3BUTHS aareOphl.

YpaBuenus u
HepaBeHCTBA.
Cucrembl
YPaBHeHUi
(13 4.)

JInneiiHoe ypaBHEHHE c IBYMSI
MIEPEMEHHBIMH, €ro TpaduK, HTpPUMEpPHI
peLIeHUs ypaBHEHUH B LENBIX YHCIIAX.
Pemenne cucrem  OBYX  JIMHEMHBIX
YpaBHEHUH C JABYMs IIEPEMEHHBIMU.
[Ipumepsl penieHuss CHCTEM HEIMHEMHBIX
YPaBHEHUH C ABYMsI [IEPEMEHHBIMH.
*T'paduueckast UHTEpIpeTalysl ypaBHEHUS
C IBYMs [IIEpEMEHHBIMU U  CHUCTEM
YpaBHEHUH € ABYMS NIEPEMEHHBIMU ™.
PemreHne TEKCTOBBIX 3a7a4 C ITOMOILBIO

Pacno3naBath JIMHEIHBIE YPABHEHUS C ABYMS IIEPEMEHHBIMMU.

Ctpounth rpaduky JMHEHHBIX YpaBHEHUH, B TOM YHUCIIE MCHOJIL3YsSl LM(POBBIE pecypcsl (IIpu
HE00XO/IMMOCTH C ONOPOi Ha alITOPUTM YUE€OHBIX JeHCTBUIA).

PazanuaTh napauiesbHbIE U IEPECEKAOIINECS MTPSMBIE IO UX YPaBHEHUSIM.

Pematp cucTteMbl ABYX JIMHEMHBIX YPAaBHEHUN C JBYMs II€PEMEHHBIMM IIOJACTAHOBKOM U
CIIOKCHHUEM.

Pematp mpocrellre CUCTEMBI, B KOTOPBIX OJHO W3 YPaBHEHUW HE SBISETCA JIMHEWHBIM IIPU
HEO0XOMMOCTH C HaPaBJIIONIEH TOMOIIBIO.

*TIpuBoaAMTH rpauyYecKyl0 HHTePNpPeTALUI0 PEIICHUS YPaBHEHHSA C JIBYMs IEPEMEHHBIMH U
CUCTEM YPaBHEHUH C ABYMS NNEPEMEHHBIMU.*

PemaTth TeKCTOBBIE 3a1a4H ANTeOpaMyeCcKUM CIIOCOOOM.
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CUCTEM ypaBHECHUM.

YpaBHeHnus u

YucaoBwie HCPABCHCTBA U UX CBOICTBA.

@opmMyJMpPOBaTh CBOICTBA YHUCIOBBIX HEPABEHCTB, WJUIIOCTPUPOBATh MX HAa KOOPAMHATHOM

HEpaBeHCTBA. HepaBeHcTBO ¢  OAHOM  IIEPEMEHHOM. | IPSIMOM.
HepaBencrBa JIlunevinple  HepaBeHcTBa ¢ ofHOM | [IpuMeHATH cBOMCTBA HEPABEHCTB B XO/€ PEIICHUS 3a1a4.
(12 4.) nepeMeHHOl u ux pemienue. Cucremsl | Pemiarh JMHEHHBIE HEPABEHCTBA C OJHOW MEPEMEHHOW, M300pa)xkaTh pelIeHWE HEPaBEHCTBA HA
JIMHEHBIX HEpPaBEHCTB c OJHOM | YMCIOBOM MPSIMOM.
IIEPEMEHHOM U UX PELICHHUE. Pemath cucTeMbl JIMHEHHBIX HEPABEHCTB, M300pa)kaTh pEIICHHE CUCTEMbl HEPAaBEHCTB Ha
N3o0OpakeHue  pemieHUs  JTUHEHHOTO | YMCIOBOM MPSIMOM MPHU HEOOXOAMMOCTH C BU3yaJIbHOW OMOPOHA.
HEPABEHCTBA U UX CHUCTEM HA YHUCIOBOU
MPSMOM.
DOyHKIMH. [Tonsarue pynkuuu. O6sacts onpenenenus | Uenosib30BaTh (QyHKIMOHAIBHYIO TEPMHUHOJIOTHIO U CHMBOJIHUKY.
OcHoBHBIE U MHOXECTBO 3HaueHWH  (yHKIHH. | BeluMcjasiTh 3HaveHusi QyHKImi, 3amaHHbIX (GopMynamu (pu HEOOXOAMMOCTH HCIOJIB30BATH
TMOHSITHS CrniocoOsl 3a1anust QyHKIHI. KaJbKYJIATOP); COCTABIATH TAOJIUIBI 3HAYEHUWI PYHKIINH.
(54.) I'padux Gynkiun. CoiicTBa GyHKIHH, UX | CTPOUTH MO TOUYKAM rpadpuku §yHKIHA.
oToOpaxeHue Ha rpaduke. OnuceiBaTh cBolicTBa (YHKIMM Ha OCHOBe €€ rIpaduyecKkoro NpeACTaBICHUsS IpH
HEO0OXOIUMOCTH C HaMPaBJISAIOUIEH TOMOIIBIO.
Hcnoab3oBaTh QYHKIMOHATBHYIO TEPMHUHOJIOTHIO 1 CHMBOJINKY.
HccnenoBarh mpuMepsl rpagKoB, OTPAXKAIOIIKUX pealibHbIe Mpolecchl U siBieHus. [IpuBoanTh
NpUMepbI IIPOLIECCOB U SBJICHUN C 3aJaHHBIMHA CBOWCTBAMM.
Hcnoab30BaTh KOMIBIOTEPHBIE MPOTPAMMBI IS TIOCTPOEHUS IrpauKoB QYHKIMHM U H3ydeHUs
MX CBOWCTB
DyHKIUH. Urenue u noctpoeHue rpagukoB GyHkui. | Haxoaurs ¢ momMompbio rpaguka QyHKIMY 3HAYCHUE OAHOW M3 PacCMaTpPUBAEMbIX BEJIMYHUH I10
YuciioBbie ITpumepsl rpapuKoB (byHKIMH, | 3HAYEHUIO APYTOH.
bynxuun OTpaKaIOIIKX peaibHbIE MPOIECCHI. B HecnoxHBIX cllydasx BbIpaxkaTh (POpPMYJIOH 3aBUCMMOCTh MEXIY BEIIMUYNHAMMU.
9 u) OyHKIMM, ONUCBHIBAIOIIKE MpsAMYyI U |OnuchbIBaTh XapakTep N3MEHEHNUS OJIHOM BEIMYMHBI B 3aBUCHMOCTH OT U3MEHEHMSI IpYTron
o0OpaTHyt0 npornopuroHainbHble | Pacmo3HaBaTts BuAbl H3ydaeMmblx GyHKui. Iloka3pIBaTh CcXeMATHYECKH IIOJIOKEHHE Ha

3aBUCUMOCTH, uX rpaduku. ['unepoona.
Ipagux GpyHkuumy = X2,

Oynaxmuny = X%,y = x5,y = /x,y =
*rpaduueckoe peleHue ypaBHeHU 1
CHCTEM YpaBHEHHM.™

k.
xl

KOOPAMHATHON y = X2, y = x5,
_ _k

y=Vxy =5

Hcnoab3oBath PyHKIHOHAJIBHO-TPA(UUYECKHE NPEACTABJICHUS I PEIICHNUS U UCCIIE0BaHUs

YPaBHEHUH U CUCTEM YpaBHEHUM.

IMpumeHnsiTh mudppPoOBLIE pecypChl 1 TOCTPOCHUS IPAPUKOB PYHKIIHA.

IUIOCKOCTH rpauKoB byHKIMH BUJIA:
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IloBTOpPEHME H
00001eHnE
(64.)

[loBTOpeHrEe OCHOBHBIX TMOHATHA U
METOJIOB KypcoB 7 HW 8 KJIACCOB,
000011IeHue 3HAHUH.

I[puMeHsATHL CNOCOOBI CPAaBHEHUS YHUCEN, BBIYMCICHHN, MPeoOpa3oBaHnil BhIpaKEHUH, peIIeHus
YpaBHEHUU.

OcylmiecTBJIAATh CAMOKOHTPOJIb BBIIOJIHSAEMBIX JICHCTBUH M CaMONPOBEPKY pe3yJbTaTa
BBIYHMCIICHHH, Pe0Opa30BaHUi, TOCTPOCHHIA.

Pematp 3a1a4u U3 peajibHOM KU3HM, IPUMEHATH MATEMAaTUYECKUE 3HAHUSA ULl PELLICHU 3a1a4
U3 IPyTUX IpPEeIMETOB.

PemaTh TekcTOBBIE 32/1a4H, CDABHUBATH, BLIOUPATH CNOCOOBI PEILICHNS 3aa4H.

9 kiacc (ae menee 102 4.)

Ha3zpanue
pasnaesa (TemMbl)
Kypca (4uciao

OcHoBHOE€ CoAcpKaHuEC

OcHoBHbBIE BHABI 1eSITEJIbHOCTH oﬁyqaloumxca

4acoB)
Yucaa u PannonaneHble yncna, *uppanroHanbHble | PA3BUBATH MpeaCTaBJIEHUsS O YHUCIAX: OT MHOXECTBA HATypalbHBIX YHUCEN JO MHOKECTBA
BbIYHCJICHHS. yucia, KOHEYHblE U  OECKOHEUHBIE | JeHCTBUTEIbHBIX YHCEN.
JleiicTBUTENbHBI | AECATUYHbIC Ipoowu. MHuoxecTBO | O3HAKOMHUTBCSA C BO3MOXHOCTBIO TMPEACTABJICHUS JCHUCTBUTEIBHOTO YMCIAa KaKk OECKOHEUHOMU
€ YHuCiIa JICCTBUTENBHBIX YHCEJT; NEHCTBUTENBHBIE | IECITUUHON APOOH, MPUMEHSITh JECATUYHbIE PUOJIMKEHUS PAlMOHAIBHBIX M UPpalMOHATBHBIX
9u) yuciaa Kak OECKOHEYHbBIE JECATUUYHBIC | YUCE.

poou. B3aumno OJIHO3HA4YHOE
COOTBETCTBHUE MEXy MHO>KECTBOM
JEHCTBUTENBHBIX YHCET M MHOKECTBOM
TOYEK KOOPJIANHATHOMN IPSIMOM.

CpaBHeHue  ACUCTBUTEIBHBIX  YHCEN,
apudmeTnyeckue JEUCTBUSA c
JeMCTBUTENIBHBIMU YHCTaMU. >
[Tpubmmk€HHOE  3HAUYEHUE
TOYHOCTh MPUOIMIKEHHUS.
Oxkpyrnenne uucen. IIpuknaka u oneHka
pE3yJIbTaTOB BHIYMCIECHUH.

BCJIIMYHHBI,

*3anuchIBaTh, CPABHUBATH M YIOPS/I0YHBATD JICHCTBUTEIbHbIE YK CTa™.

BbInoJiHATH, couYeTass YCTHbIE W IHCbMEHHBIE NPUEMBI, apumMeTHYecKHe AeHCTBUA C
palMOHAIBHBIMU YUCJIAMHU; HAXOAMTH 3HAUCHMS CTEICHEU C LENBbIMU MOKAa3aTeIsIMU U KOPHEH;
BBIYMCJISITH 3HAYEHUS YUCIIOBBIX BBIPAKEHUH.

IMosryunTs NpecTaBIeHHe O 3HAYMMOCTHU JEHCTBUTENBHBIX YNCEN B IPAKTUYECKON NE€ATEIbHOCTU
JeJI0BeKa.

AHAJIM3UPOBATh W JAeJaTh BBHIBOABI (TOCJIEe COBMECTHOTO aHAIN3a) O TOUHOCTU NMPHOIMKEHHS
JEHCTBUTEILHOTO YUCJIA TIPU PEIICHUH 3a/1a4.

OKpyriasiTe IEUCTBUTEIIBHBIE YUCIIA, BHINMOJHATH NPUKUIAKY PE3YyJbTaTa BBIYUCICHUN, OLEHKY
3HAQYEHHI YMCIIOBBIX BBIPAKECHUM.

3HAKOMHUTHCS C UCTOPUEN pa3BUTHS MATEMATHKH.

YpaBHeHust u
HepaBeHCTBA.

JIuneitnoe YpaBHEHHE. Pemenue
YpaBHEHUH, CBOJIAIIMNXCS K JIUHEUHBIM.

OcBauBaTh, 3alIOMMHATHL M NPHUMEHATH rpauyecKkHe MeTOAbI IPU DPCIICHUU ypPaBHEHUH,
HEPaBEHCTB U UX CUCTEM (IIpH HEOOXOAUMOCTH C OTOPOil Ha AITOPUTM YUEeOHBIX JEHCTBUIA).
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YpaBHeHus ¢
OIHOM
nepeMeHHOn
(14 4.)

KBagparnoe Pemrenue
ypaBHEHUH, CBOJISLIUXCS
K KBaJpaTHbIM. BukBagpaTHbie ypaBHEHUS.
*TIpumepsl penieHus] ypaBHEHUH TPEThEr U
4eTBEPTOM CTEIEHEH pA3JI0KEHHEM Ha
MHO>KUTEH. ™

ypaBHEHHE.

Pacno3naBath 1ienbIe U IPOOHBIC YPaBHEHHUSL.

Pematp JiMHeiiHbIe U KBaJApaTHble YPABHEHMSI, YPABHEHMs, CBOJSAIIMECS K HUM, IpOCTeime
JIPOOHO-PALlMOHAJIbHBIE YPABHEHMUS.

IpensaraTs BO3MOXHBIE CIIOCOOBI pEIIEHUS TEKCTOBBIX 3a/ad, OOCY:KAaTh HX M pemaTh
TEKCTOBBIC 33J]a4ll PA3HBIMU CIIOCOOAMH.

3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTUS MATEMaTUKU

Pemenune JIpOOHO-paMOHATBHBIX
YpaBHEHUU.
Pewenne TEKCTOBBIX 3a7a4
areOpanyeckuM METOOM.
YpaBHeHus u JIuneiinoe ypaBHEHUE c nByms | OcBanBaTh U NMPUMEHATH IPUEMBI PEIICHHS CHUCTEMBI JIBYX JIMHEWHBIX YPAaBHEHUH C JIBYMS

HepaBeHCTBA.
Cucrembl
YPaBHeHH
(14 4.)

HNEPEMEHHBIMU U €ro rpaduk.

Cucrema AByX JIMHEHHBIX YypaBHEHHH C
JBYyMsI IIEPEMEHHBIMU M €€ pEILICHUE.
Pemenne cucrem AByX ypaBHEHHH, OIHO
13 KOTOPBIX JINHEHHOE, a IPyroe — BTOPOU
CTCIICHH.

I'padguueckast HHTEpHIpeTanusi CHCTEMbI
YpaBHEHUH C IBYMS IEPEMEHHBIMH.
Pemenue TEKCTOBBIX
anredpandeckuM crocoOoM.

3aaad

IIEPEMEHHBIMHU U CUCTEMBI ABYX YPAaBHEHMM, B KOTOPBIX OJHO YPABHEHHUE HE SIBISAETCS JTMHEHHBIM
(1o BU3yalbHOH O1I0pE).

Hcnoan3oBath (yHKIHOHATIBHO-TpapUUECKUE MPEACTABICHUS Ul PelleHus] U UCCJIeT0BAHUS
YPaBHEHUH U CUCTEM.

AHAJIIM3UPOBATh TEKCTHI 3a/a4, pemarbh HUX alrcOpandyeckuM CHOcOOOM: MepexoAuTb OT
CIIOBECHOH (OPMYIHPOBKH YCIOBHS 3aJaud K anreOpandeckol Mojaenu IyTéM COCTAaBICHUS
CHUCTEMBl ypaBHEHHWH; pellaTb COCTABICHHYI0 CHCTEMY YPAaBHEHMI; WHTepPNPETHPOBATH
pe3yibTar.

3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHA MATEMATUKH

YpaBHeHnus u
HepaBeHCTBA.
HepaBencrBa
(16 4.)

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.
JIuneliHble  HEpaBeHCTBA C  OJHOWU
MIEPEMEHHOMN U UX PEILICHHUE.

CucreMbl TUHENHBIX HEPABEHCTB C OJHOM
MIEPEMEHHOMN U UX PEIICHUE.

KBaapaTHbIe HEPABEHCTBA U UX PEILIECHUE.
['paduueckast MHTEpIIpETAIMs] HEPABEHCTB
U CHCTEM  HEpPaBeHCTB C  JByM:A
[IEPEMEHHBIMH.

Yurarth, 3aIMCHIBATh, IOHMMAaTh, HHTEPIPETHPOBATH HEPABCHCTBA; UCIIOJIb30BAaTh CUMBOJIUKY U
TEPMHUHOJIOTHIO.

BoinmosnsiTe 1npeoOpa3oBaHMs HEPABEHCTB,
YHCJIOBBIX HCPABCHCTB.

Pacno3HaBaTth JIMHEITHBIE U KBAJPATHBIE HEPABEHCTRA.

Pemrare JHHEHHEBIC HCPABCHCTBA, CHCTCMBbI JIMHENHBIX HEPAaBCHCTB, CHCTCMblI HCPABCHCTB,
BKJIIOYAIOIMX KBaJPAaTHOE HEPABEHCTBO, U PEIIATH UX; 00CYKAATh ITOTYYECHHbIE PELICHHUS.
HN300paxkaTh pelIieHre HEPABEHCTBA M CHCTEMBI HEPABEHCTB HA YMCIIOBOW IPSIMOM, 3alMUCHIBATH
pELIEeHNE C TOMOILBIO CHMBOJIOB.

PemaTh KBagpaTHbIE HEPABEHCTBA, UCIOJIb3Y IpaduyecKue NpeCTaBICHNUS.

OcBauBaTh U NPUMEHSITh HEPABEHCTBA IIPH PEIICHUN PA3IMYHBIX 33]a4, B TOM YUCJIE IPAKTUKO-

HCIIOJAb30BaTh JIA HpeO6p830BaHI/ISI CBONICTBaA
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OPHUCHTHPOBAHHBbIX.

DOyHKIHT KBagpatnunas ¢ynkuus, e€ rpa¢uk u|Pacmo3HaBaTh BB HM3y4aeMbIX (QYHKLUUH; WIIIOCTPHPOBATH CXeMAaTHYECKH, OOBSICHATH
(16 1.) CBOIICTBA. [Tapaboua, KOOP/IMHATHI | PACIiOIOKEHHE Ha KOOPAWHATHOM TUIOCKOCTH rpadukoB yHkiwmii Buga: Y = kKx,y = kx + b, ,y
BEpIIMHBI 1apabolbl, OCh CHMMETPMH |= ax?, y = ax’,
napaboJibL. y = Vx, ¥y = X B saBucuMocTu o 3HAUCHNIT KOA((UIIMEHTOB; ONUCHIBATH UX CBONCTBA.
Crenennbie (QyHKUMH C HATypaJbHBIMU X
Pacno3HaBaTh KBaipaTHUHYIO QYHKIUIO IO popmyie.
nokazareqsiMu 2 u 3, ux TrpaduKkd u . .
CBONCTEA. IMpuBoauTH NpUMeEPHI KBAIPATUYHBIX 3aBUCUMOCTEN U3 peallbHOf HKH3HH, (1)1/131/1?1/1, TCOMETPHH.
Tpaduxu Gysxumit: y = kx, y = kx + b, BoisiBasiTh 1 000011aTH OCO6€HH5)CTI/I rpaduka KBaapaTHuHoOi QyHKIHKA Y = ax: + bx + ¢ (upu
s T k& HEOOXOAMMOCTH C HAIPABJISIFOIIEH TTOMOIIBIO).
Yy = ady = ac,y = Jxy s CTpouTh ¥ N300paKaTh CXeMATHYECKH rpadrKu KBaIpaTHUHBIX (PYHKIMI, 3a1aHHBIX (popMyiaMu
Bua Yy = ax?, y=ax? +q, y=a(x + p)? y=ax’ + bx + ¢ (upu HeoOXOAUMOCTH C
BHU3YaJbHOU OMOPOHA).
AHAJIU3MPOBATH M PUMEHSITH CBOMCTBA M3YyYCHHBIX (PYHKIUI /IS KX IIOCTPOCHUS, B TOM YHCIIe
C TIOMOIIBIO IU(PPOBBIX PECYPCOB.
YucnoBbie [ToHsiTHE YUCITOBOH MOCIIEAOBATENHHOCTH. |OcBauBaTh W NMPUMEHSITh HHICKCHBIE O0O3HAYCHHS, CTPOUTH peveBble BBICKA3ZBLIBAHUS C
nocJie0BaTeIbH | 3a1aHue MOCIIE0BATEIHHOCTH | HCTIONb30BAHUEM TEPMHUHOJIOTHH, CBA3aHHON C MOHSATUEM MOCIEeI0BATEIILHOCTH.
ocTH pexyppeHTHOI dopMynoil u Gopmynoit N-| AHaau3upoBaTth (GopMyay N-TO 4YjieHA IOCIEJI0BAaTENIbHOCTH WIM PEKYPPEHTHYIO (GopMylTy H
(154.) IO YJIeHa. BBIYMCJIATH YIEHBI MOCIEI0BATENLHOCTEH, 3aJaHHBIX JTUMHU (opMyTamMH. YCTAHABJIMBATH

Apudpmernueckass U reomMeTpudeckas
nporpeccud.  Popmynael  N-ro  4jeHa
apupMeTUYeCKOH U  TEOMETPUUYECKOU

MPOTPECCHl, CYMMBI IEPBBIX N YJICHOB.
*M300pakeHne 4ieHOB apu(pMeTnyecKout
U TeOMETPUYECKON MPOTrPECCHIl TOUYKAMH
Ha KOOPJIMHATHOM MJIOCKOCTH.

JIMHENHBIN U YKCIIOHEHIMAJIBHBINA POCT.
CrnosxHble MPOLIEHTHL. *

3aKOHOMEPHOCTh B IIOCTPOCHMM IOCIIEJOBATEILHOCTH, €CJIM BBIINHCAHBI IEPBbIE HECKOJBKO €&
YJICHOB.

Pacno3HaBaTh apu(pMETHUECKYIO U TEOMETPUUYECKYIO TPOTPECCUU MPU Pa3HBIX CIOCO0aX 3a/laHusl.
PemaTth 3a1aun ¢ UCMONb30BaHUEM (GOPMYN N-TO 4YjeHa apu(PMETHUEeCKOH M reoMeTpudecKoi
MIPOrpeccuii, CyMMBI IIEPBBIX N WIEHOB C OMOPOI Ha CIIPAaBOYHYIO HH(POPMALIHIO.

*U300paxkaTh WICHBI IOCJIEI0BATEIILHOCTH TOUKAMU Ha KOOPJMHATHON MIIOCKOCTH™.
PaccmaTpuBaTh nmpuMepbl NpoOLECCOB U SIBJEHUH M3 PEATbHOW XU3HU, WIIKOCTPUPYIOLINE
U3MEHEHHE B apu(METHUECKOW INPOrpeccHH, B TE€OMETPHUUYECKOW MpOrpeccuu; *u300paxarb
COOTBETCTBYIOIIHE 3aBUCUMOCTH TpapuiecKu™.

Pemath mpocreiimme 3aga4u, CBA3aHHBIE C YUCIOBBIMH IIOCIEA0BATEIbHOCTSAMHU, B TOM YHUCIIE
3a/la4i U3 peajbHOM >KU3HHM C HMCIIOJIb30BAaHUEM IIM(PPOBBIX TEXHOJOTUN (IIEKTPOHHBIX TaOIIHII,
rpadu4ecKoro KajabKyasTopa U T.I1.).

*PemiaTh 33Jaud Ha CJOXHBIE TNPOLEHTH, B TOM YHCIIE 33Jauyd W3 pealbHOM NpPaKTHKU (C
HCTOJIb30BAaHUEM KAJIBKYIIATOpA). *
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3HAKOMHTBCH C HCTOPUEH Pa3BUTH MAaTEMAaTUKU.

IToBTOpEHME,
00001IeHHE,
CHCTEeMATH3AIU
s1 3HAHUI

(18 u.)

Yucia u  BbIYHCAEeHHA  (3aIUCh,
CpaBHEHUE, NEUCTBUS C ICUCTBUTEIIbHBIMU
YUCJIaMH, YUCIOBas MpsAMas; IMPOLEHTHI,

OTHOILIECHHSI, MPOMOPIHU; OKPYIJIICHHUE,
npuOIKeHue, OIICHKA, pelieHue
TEKCTOBBIX  3a1a4  apu(PMETUYECKHM
crocoOom).

Auredpanyeckue BbIpasKeHU s
(mpeobpazoBaHue anredpanvecKux
BBIPA)KEHUH, IOMTyCTUMBIC 3HAUCHHS).
DOyHKIUHA (moctpoenue, CBOMCTBA
U3y4eHHbIX  (QYyHKOWH;  rpaduyeckoe

pelieHne ypaBHEHUH U UX CHCTEM).

OnepupoBaTh MNOHSATUSIMU: MHOXECTBO, IIOJMHOXKECTBO, OIEPALMA HAJ MHOXKECTBaMU;
HCHOJIb30BaTh Tpaduueckoe MpeicTaBIeHue MHOXKECTB ISl ONMUCAHUS PEANbHBIX HPOIECCOB U
SIBIICHUH, TIPU PELICHUH 3a/1a4 U3 APYTUX YU€OHBIX IPEIMETOB.

AKTyaJM3MpoOBaTh TEPMHMHOJIOTHMI0 M OCHOBHBIC /IefiCTBHS, CBSI3aHHbIe C YHCJIAMM:
HaTypaJlbHOE YHCIIO, MPOCTOE U COCTABHOE YHWCIA, JEIMMOCTh HaTypalbHBIX YHCEN, MPU3HAKU
JETUMOCTH, 11€JI0€ YHCII0, MOAYJIb YUCIa, OOBIKHOBEHHAs U JAECATUYHAs ApOOH, CTaHAAPTHBIN BU
yucina, apuMeTu4eckii KBaJpaTHbIM KOPEHb.

BbinoHATH JelicTBUS, CPAaBHUBATh M YNOPSIA0YMMBATH 4YHCIA, NPEACTaBIATH 4YHCIa Ha
KOOpAMHATHOM MPSAMOM, OKPYIVIATh YNCIA; BBIMOJHATHL NPUKHAKY M OLEHKY pe3ysbTara
BBIYMCIICHHI.

Pematp TeKCTOBBIE 3a1a4l apUPMETUUECKUM CIIOCOOOM.

Pemath mnpakTHYecKHe 3aJadM, COJEpXKAlIUEe MPOLEHTHI, MAOJH, 4YacTH, BbIpayKarolue
3aBHUCHUMOCTH: CKOPOCTh — BpPEMsI — PACCTOSHHE, [IeHa — KOJIMYECTBO — CTOMMOCTb, 00BEM
paboTel — BpeMs — MPOU3BOAUTEIBLHOCTD TPYAQ.

Pa3ouparp peanbHble XU3HEHHbIE CUTyallMH, (OPMYJHPOBATH HMX Ha S3bIKE MaTeMAaTHKHU,
HAXOUTH PEILIECHUE, IPUMEHSS MaTEMAaTUYECKUH annapaT, HHTEPNPETUPOBATH PE3yibTaT
OnepupoBaTh NMOHSTHSMH: CTENEHb C ILEJIBIM IOKa3zaTeneM, apu(METHYECKHI KBaJpaTHBIN
KOpEeHb, MHOTOWIEH, anredpandeckas 1po0b, TOXKIECTBO.

BbInoTHATH OCHOBHBIE I CTBHS: BBIIOIHATH PACYETHI 110 (hopMysiam, TpeoOpa3oBHIBATh LIEIIbIE,
NPpOOHO-pallMOHAJIbHBIE BBIPAXKEHUSI M BBIPAXKEHHUS C KOPHSIMH, pPEaJU30BBIBATH Pa3I0KEHUE
MHOTOWJIEHa Ha MHOXHUTEIH, B TOM YHCJIE C UCIHOJIb30BaHHWEM (OPMYN Pa3HOCTU KBAJpPaTOB U
KBaJ[paTa CyMMBI U Pa3HOCTH (C OMOPOM Ha CMPaBOYHYIO MH(POPMAIINIO); HAXOIUTh JOITYCTUMBIE
3HAa4YeHHUs1 IEPEMEHHBIX JJIs1 TPOOHO-pAIllMOHATIBHBIX BBIPAXKEHUH, KOPHEH.

MoaenupoBaTh C IOMOIIBIO0 (POPMYIT pealibHbIE MPOLIECCHI U SABJICHUS.

OnepupoBath NOHATHAMHU: (QYHKUUSA, TpaduKk QYHKOUH, HYIH (QYHKOUHM, TPOMEXKYTKH
3HAKOIMOCTOSIHCTBA, TPOMEXYTKH BO3pacTaHus, yObIBaHUS, HauOOJbIlIee U HAaMMEHbIIee 3HAYCHUS
GyHKIMM.

AHAJIN3MPOBATh, CPABHUBATD, 00CYKIaTh CBOWCTBA (DYHKIUI, CTPOUTH UX IpadUKy.
OnepupoBaTh NOHATHUSIMM: TpsiMas MPONOPLHUOHAIBLHOCTh, OOpaTHas MPONOPIUOHAIBHOCTS,
nuHeWHas QyHKIMs, KBaapaTuyHas QyHKIHs, mapadosa, runepooa.

Hcnoab3oBath rpadgukm 17 ONPEIEIECHNS CBOMCTB, IPOLECCOB U 3aBUCUMOCTEH, JUIsl PELLICHUS
3a/1a4 U3 APYTUX y4eOHBIX MPEAMETOB U PeaIbHOM JKU3HHU; MOAEJTHPOBATH C TIOMOIIbIO TPpaduKOB
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peanbHbIe MPOLECCHI U SABJICHHUS.
Bripa:kath (popmMysiaMu 3aBUCUMOCTH MEX1Y BEIUUHMHAMMU.
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OEJEPAJIBHASL PABOYASA IIPOIPAMMA VYYEBHOI'O KYPCA
«'EOMETPUSA». 7-9 KIIACCHI

Lean u3yuyeHus y4e0HOro Kypca

O6mue nenu u3ydeHus: ydyeOHOro kypca «['eomerpus» mpelcTaBlieHbl B
[TOOIT OOO. OHu 3aKIIIOYAOTCS, MPEKIE BCETO B TOM, YTO HA YPOKAX F€OMETPUHU
OOy4YaronIMiics y4uTCAd TPOBOAMUTH JIOKA3aTEIbHBIE PACCYKIEHHUS, CTPOUTH
JIOTUYECKUE YMO3AKIIOUEeHUs, J10Ka3blBaTh WCTUHHBIC YTBEPKIACHUS U CTPOUTH
KOHTPIIPUMEPHI K JIOXKHBIM, MPOBOJUTH PACCYXKICHUS «OT MPOTUBHOIO», OTINYATh
CBOMCTBa OT MPHU3HAKOB, (GOPMYIHPOBATH OOpaTHBIC yTBEpKIeHUA. B oOydeHunn
YMEHHUIO PAaCCYXJaTh COCTOUT Ba)XHOE€ BOCIHUTATEIbHOEC 3HAYECHHUE W3YyYCHUS
FEOMETPHH, TPUCYIIEE UMEHHO OTE€UECTBEHHON MATEMATUYECKOM IIKOJIE.

BTopoil 1uenpt0 HM3y4yeHHS] TE€OMETPUM SBJSETCS HCIOJB30BAHHE €€ Kak
WHCTPYMEHTA MpPH PEIICHHMH KAK MAaTEMaTUYECKUX, TaK M MNPAKTAYECKUX 3aj1ad,
BCTPEUAIONINXCSI B pealbHOM  KU3HH. ODTOMY COOTBETCTBYET  BTOpas,
BBIYMCIIUTEIbHAS JIMHUS B U3YYEHUU TE€OMETPUU B IIKOJIE. [ 3TOrO y4HTENro
pEeKOMEHIIyeTcsi  MmoaAOupaTh  3ajlayd  MPaKTUYECKOro  Xapakrepa s
paccMaTpuBaeMbIX TEM, YYUTh OOYYaIOIIMXCS CTPOUTh MaTeMaTUYECKHE MOJCNIU
pealbHbIX KWU3HEHHBIX CHUTyalluid, MPOBOAUTH BBIUMUCICHHS W OLICHHUBATH
aZIeKBaTHOCTh IIOJYYEHHOro pe3yibrata. KpaliHe BaXXHO NOMYEPKUBATH CBS3U
F€OMETPUU C APYTHUMHU MPEIMETAMH, MOTUBUPOBATH MCIIOJIB30BATh OMNPEACIECHUA
reOMETPUYECKUX (PUTYp U TIOHATHUM, TEMOHCTPUPOBATH NMPUMEHEHUE MOJTYYEHHBIX
yMEHUM B PU3HKE U TEXHUKE. DTU CBA3U HAauOoJIee IPKO BUJIHBI B TeMax « BekTopwi»,
«Tpuronomerpuueckue COOTHOIIEHUs», «Merton koopauHaty U «Teopema
[Tudaropar.

MecTo yueOHOro Kypca B yueOHOM ILIaHe

CornacHo ydeOHOMY TMilaHy B 7-9 Kkjaccax wu3ydaercss Y4YeOHBIH Kypce
«I"'eoMeTpus», KOTOPBI BKJIKOYAET CIEAYIOLIME OCHOBHBIE PA3IENbl COJEPHKAHUS:
«I'eomeTpuueckre QGuUrypsl W HMX CBOWCTBa», «M3MepeHHME TEOMETPUUYECKUX
BENTUYMH», a Takke «JlekapToBbl KOOpPAMHATHI Ha TUIOCKOCTHY, «BeKTOph»,
«/IBmwxenus mrockoctu» u «lIpeobpazoBanus mog00us».

VY4eOHbIN TUTaH TpeaycMaTpuBaeT U3yYCHHE reoMeTpun Ha 0a30BOM ypOBHE,
UCXO/Is U3 HE MeHee 68 yueOHBIX 4acoB B yueOHOM rojly, BCETO 3a TPU roJia 00yueHus
— He MeHee 204 Jacos.

COHEPXXAHUE VYUYEBHOI'O KVYPCA <«I'EOMETPUSA» (IIO TOLAM
OBYUEHIA)
7 KIIACC

Hauvanbuble nonstus reomerpun. Touka, nmpsiMasi, OTpE30K, Jyd. Yroi. Bubl
yrioB. BeprukanbHble W CcMexHble YyIubl. buccekrpuca yria. Jlomanas,
MHOI'OYroJibHUK. [lapaynensHOCTh U MEPIEHIUKYISIPHOCTD IPSIMBIX.



*Cummerpuunble  (Gurypsl. OCHOBHBIE CBOMCTBA OCEBOM CHMMETPUH™>,

IIpumepsl CHMMETPUH B OKPYIKAOIIEM MUPE.

*(OCHOBHBIE TOCTPOEHUSI C TOMOUIBIO LIUPKYJISL U TUHEHKU ™.

TpeyronbHuk.  Bpicora,  MmenmaHa,  OuccekTpuca, HUX  CBOICTBa.
PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUI TPEYroJibHUKHU. HepaBeHCTBO TpeyroibHUKA.

CBolicTBa U MPU3HAKKU PaBHOOEIPEHHOIO TpeyrojibHUKa. [Ipu3Haku paBeHCcTBa
TPEYTOJIbHUKOB.

CBoiicTBa 1 NpU3HAKK NapaJUIeNIbHBIX MPsAMbIX. CymMMa yIiIOB TPEYTOJIbHUKA.
Buentnue yriel TpeyroyJbHUKA.

[IpssMoyronbHbId  TpeyrodbHUK. CBONCTBO MEAHMAHBI NPSIMOYTOJBHOIO
TPEYTOJIbHUKA, IPOBEAEHHON K TUNOTEHY3€e. [Ipr3Haku paBeHCTBa NMPSAMOYTOJIbHBIX
TPEYTOJIBHUKOB. [IpAMOYTONIBHBIN TPEYTOIBHUK C YyIioM B 30°.

HepaBeHcTBa B reoMeTpuu: *HEPaBEHCTBO TPEYTOJIbHUKA™, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM YIyie M OOJbIIEd CTOPOHE TPEYrOoJIbHHKA.
IleprieHIUKYJIAp U HAKIIOHHAS.

*T'eomerpuueckoe MecTo Touek.* buccekrpuca yria U cepeMHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKHE MECTA TOUEK.

OkpyXKHOCTb W Kpyr, XOpJa M JuaMeTp, HUX cBoWcrBa. BizanmmHoe
pPacIoJIOKEHUE OKPYKHOCTH M mpsimoi. KacartenbHas u cexymias K OKPYKHOCTH.
OkpyXHOCTb, BIIMCaHHasg B yroj. BrnucaHHas W onMcaHHas OKPYXHOCTH
TPEYTOJIbHHUKA.

8 KIIACC

Yerpipéxyronpauku. [lapamnenorpamm, ero npu3Haku U cBoMcTBa. YacTHbIe
clly4au MapajuieorpaMMoB (TIPSIMOYTOJIbHUK, POMO, KBajapaT), UX MPU3HAKU H
cBoiictBa. Tpameuus, paBHOOOKass Tpameuus, €€ CBOWCTBA U IPU3HAKMU.
[IpssmoyronbHas Tpanenus.

*Meron yaBoeHHUs MeauaHbl. [{eHTpanbHas cuMMeTpus.

Teopema Daiieca u Teopema 0 NPONOPLUUOHANBHBIX OTpe3kax. CpeaHue TMHUN
TpEyrojbHUKa U Tpaneuuu. LlenTp macc TpeyroyibHuKA.

[TogoGue TpeyroapHukoB, Kodduiment nomodbus. IlpuzHaku mnomoOUs
TpeyroiabHUKoB™. [IpuMeHenre nogo0us mpu peleHny NpakTUYECKUX 3a/1a4.

CpoiicTBa miomaaeli reomerpuueckux ¢uryp. DopMynbl i IUIOMIATN
TpPEyroJibHUKa, TNapajienorpamMma, pom6a u Tpanenud. OTHOILIEHUE IIIomaaei
noJ00HBIX (Uryp.

Brruncnenue miomanei TpeyroJibHUKOB U MHOTI'OYT'OJIBHMKOB Ha KJIETYaTOMN
oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa npu pemenun
MPAKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHI€HC OCTpPOro yria MNPSMOYTOJBHOTO TPEYrOJIbHHUKA.

OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpuroHoMeTpuieckue GyHKIIUN yTIIOB
B 30° 45° u 60°.

3 3nech u manee * * 0603HAYEHB! TEMBI, H3ydeHHE KOTOPBIX IPOBOJNTCS B 03HAKOMHTENILHOM IiaHe. Ilexaror
CaMOCTOSATENIHHO OTpe/essieT 00beM U3y4aeMOro MaTepuaa.
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BrniucanHble 1 IEHTpaIbHBIE YTIIbI, YTOJ MEXKY KacaTeJIbHOW U XOPIOH. YTJIbI
MEXIYy XOpAaMu M CEKyIIMMH. BIMCaHHBIE W ONMCAHHBIE YETBIPEXYTOJILHHUKHU.
B3aumnoe pacrnosioxkeHue AByX OKpyxkHocTed. Kacanue okpyxHocten. OOuue
KaCaTeJIbHBIE K JBYM OKPYXKHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHreic yriaoB ot 0° go 180°. OcHoBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. DPOPMYIIbI TPUBEACHHUS.

Pemenne tpeyronbHukoB. Teopema KOCMHYCOB U TeOpeMa CUHYCOB. Pemenune
MPaKTUYECKUX 3a]1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

*TIpeoOpazoBanue nogodus. [logoOrue cOOTBETCTBEHHBIX AIEMEHTOB.

TeopeMa 0 Mpon3BeIEHUN OTPEZKOB XOP/, TEOPEMBI O IPOU3BEACHUH OTPE3KOB
CEKYyIINX, TEOpEMa O KBaJIpaTe KacaTeIbHOI™.

Bektop, JgnmmMHa  (MOOyNnb)  BEKTOpA,  COHANPABIEHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO HAlPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpallMd HaJ BEKTOopamMu. PasjokeHue BeKkTopa II0 JABYM
HEKOJUIMHEApHbIM BeKTopaM. KoopaunaTel BekTopa. CKalsIpHOE IPOU3BEIECHUE
BEKTOPOB, IPUMEHEHHE IS HAXOXKACHUS JUIMH U YIJIOB.

JlexapToBbl KOOPAMHATHI HA TUIOCKOCTH. *YpaBHEHUS MIPSIMON™ U OKPYKHOCTH
B KOOpPJMHATAaX, [IEPECEYCHUE OKPYKHOCTEW M NPSIMBIX. METO KOOpAMHAT U €ro
IPUMEHEHUE.

[IpaBubHBIE MHOTOYTOIBHUKY. J[JTMHA OKpYKHOCTH. ['pagycHas u paanaHHas
Mepa yrja, BBIYMCICHUE IJIMH Iyr OKpyxxHocteu. I[lnmomans xpyra, cekropa,
CErMEHTa.

*JIBH>KEHHSI TUIOCKOCTH M BHYTPEHHUE CUMMETPUH (QUryp (3eMeHTapHbIe
npezactasienus). [lapannensubiit nepenoc. [ToBopot™.

[NIAHUPYEMBIE [MPEAMETHBIE PE3VJIbTATHI OCBOEHUA
®EJIEPAJIBHOM PABOYEN ITPOTPAMMBI KYPCA «EOMETPUS» (I1O
'OJAM OBYYEHUA)

OcBoenue yueOHOro Kypca «l'eomerpus» Ha YpOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUS JIOJDKHO 0O€CTeunBaTh JIOCTHKEHUE CIEAYIONUX TMPEIMETHBIX
o0pa3oBaTeIbHBIX PE3YIHTATOB:

7 KIIACC

Pacnio3HaBaTh M3ydeHHbIE TIe€OMETpUUYECKHE (UTypbl, ONpenensiTh HX
B3aMMHOE paCIOJIOKEHUE, H300pakaTb TE€OMETPUUYECKUE (QUTYPhI; BBITOJHSThH
YEPTEXKHU 110 YCIOBUIO 3a7auyu. V3mMepsATh TMHENHbIE U YITIOBbIE BEJIMYMHBI. Pemarh
3a/1a4M HA BBIYHUCIICHUE JUIMH OTPE3KOB U BEJIMYMH YTIJIOB.

Jlenate rpyOyl0 OIICHKY JMHEMHBIX W YIJIOBBIX BEJIWYUH MPEIMETOB B
peasibHOM JKM3HHM, pPa3MEpOB NPHUPOJIHBIX OOBEKTOB. Paznnyarh pa3mepsl 3THUX
OOBEKTOB MO MOPSAKY BETUUHHBI.

Crpouth YepTekM K TEOMETPUYECKMM 3ajadyaM (C HMCHOJIb30BaHUEM
CMBICJIOBOM OIOPBI: HABOAIINE BOIIPOCHI U/UIH alTOPUTMA YU€OHBIX ACHCTBHIA).
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Ilonp30BaTbCd MNpPHU3HAKAMU PABEHCTBA TPEYIOJBHUKOB, HCIOJIb30BaTh
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIHLHUKOB MIPU PEIICHUH 3a]1ay.

[TpoBOAUTE NOKA3aTENBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonp30BaThCcAd NpHU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEJIMaHbI, IPOBEAEHHON K TMIIOTEHY3€ MPSMOYTOJIBHOTO TPEYTOJIbHHUKA,
B PEIICHUU T'€OMETPUUECKUX 3a]lad (C HUCIOIb30BAHUEM 3PUTEIBHOM HATJISATHOCTH
1/unv BepOaIbHON OMOPHI).

OmnpenensaTh mapamieNbHOCTh IPSAMBIX C IIOMOIIBIO YTTIOB, KOTOpBIe 00pa3yeT
c HUMHU cekymad. OnpenensaTs NapauieIbHOCTh NPSIMBIX C MMOMOIIBI) PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

Pemats 3a1aun Ha KieT4aToi Oymare.

[IpoBOINTH BBIUHUCIEHUS U HAXOJAUTh YUCIOBbIE U OYKBEHHBIE 3HAUCHUS YTIJIOB
B T€OMETPUYECKHUX 3a/a4ax C HMCHOJIB30BAHUEM CYMMBI YIJIOB TPEYIOJBHUKOB U
MHOTOYT'OJIbHUKOB, CBOWCTB yIJIOB, OOpa30BaHHBIX NpU MEPECEUEHUH JIBYX
NapaJUIebHBIX MPSAMBIX CEKylleld. PemaTre nmpakTUYecKue 3a7adyd Ha HaXOXIACHHUE
YTJIOB.

HMMeTs npeacTaBiIeHue O IOHATHE N'€OMETPUYECKOTO MECTa TOYEK.

@opMyJIMPOBATh OIPENEIICHUS OKPYXKHOCTH M Kpyra, XOpAbl M JHaMeTpa
OKPYHOCTH, IT0JIb30BAaThCSI UX CBOWCTBAMM. Y METh INPUMEHATh 3TH CBOMCTBA IIPH
peLIEeHNH 3a1a4.

OpueHTHPOBATHCS B MOHATHUAX: ONMUCAHHAS OKOJIO TPEYTOJIbHUKA OKPYKHOCTB,
LEHTpP OMUCAHHOW OKpyx)HOCTH. OnieprpoBaTh Ha 0a30BOM ypOBHE (DaKTaMU O TOM,
YTO OMCCEKTPUCHI YTIIOB TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE, M O TOM, YTO
CEPEAVHHBIE MEPIICHINKYJIAPBI K CTOPOHAM TPEYTOJBbHUKA MEPECEKAIOTCA B OJHOU
TOYKE.

OpueHTHpOBaTbCSI B TMOHATHUAX M ONEPUPOBATH Ha 0a30BOM YPOBHE:
KacarejlbHasg K OKPYKHOCTH, TEOpeMa O NEPHEHAMKYJISIPHOCTH KacaTeIbHOU H
paguyca, IpOBEAEHHOTO K TOYKE KaCaHMs.

HMMeTp mpencTaBieHHE O MPOCTEUIIMX NeOMETPUYECKUMX HEpPaBEHCTBaX, UX
IIPaKTUYECKOM CMBICIIE.

IIpoBOAUTE OCHOBHBIE T€OMETPUYECKHUE IOCTPOEHUS C IIOMOIIBIO [IUPKYJISA U
JIMHENKHU.

8 KIIACC

PacriozHaBaTh OCHOBHBIE BHUIbBI YETBIPEXYTOJBHUKOB, UX DJIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMHU MPH PEIIEHUHA T€OMETPUYECKUX 3a/1au.

OpueHTUpPOBATHCS B MOHATUU — TOUKHM MEPECCUCHUsS MEIWaH TPEYrojbHUKa
(eHTpa Macc) B pelieHr 3aaad.

Bianets noHaTuem cpeiHel TUHUU TPEYTOoIbHUKA U TPaNlelUuu, TPUMEHSITh UX
CBOWCTBA ITPU PEIICHUH TPOCTEUIIINX TEOMETPUUECKUX 3a1a4. IMETh npencTaBieHme
o teopeme Daseca U TEOpeME O MPONOPLMOHATIBHBIX OTPE3KaX, MPUMEHATh UX IS
pelIeHus MPaKTUYECKUX 3a/1a4 (C ONOPO HA 3pUTENbHYIO HATJISITHOCTB ).

[IpumeHaATh TpU3HAKKA TOMO00WSI TPEYTOJLHUKOB B PEIICHUH HECIOKHBIX
reOMETPUYECKUX 3a7ad.
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[Tonb3oBatbes Teopemoit Iludaropa nns pemeHUs TEOMETPUUYECKUX H
MPaKTUYECKUX 3a]1a4.

Brnagers mOHATHUSMH CHHYCAa, KOCHHYCa W TaHI€HCAa OCTPOro yria
PSIMOYTOJIBHOTO TpeyroiabHUKa. [loab30BaThCcsi STUMU TOHATHAMU JUJISl PEHICHUS
MPaKTUYECKUX 33714 (IIPU HEOOXOJIUMOCTH C OMOPON Ha aITOPUTM MPABUIIA).

Beruucnare  (pa3nuuHbIMH - criocoOaMu) (¢ OMOpPOM Ha  CHPaBOYHYIO
uH(OpPMAIMIO) IUIOIIAJb TPEYTroOJbHUKA M IUIOMIAJM MHOTOYTOJBHBIX (UTYD
(MOAB3ysICh, TA€ HEOOXOAUMO, KANbKYIATOPOM). [IpUMEHSITH MOTy4YeHHBIE YMEHHUS B
NPAKTHYECKUX 3a7auax.

Brnagerp MOHATHSMH BIOUCAHHOTO W UEHTPAJbHOTO YIJa, HCIOIb30BATh
TEOPEMBI O BIIMCAHHBIX YIJaX, YIJIax MEXIy XOpJAaMu (CEKYIIUMHU) U YT MEXIy
KAacaTeIbHOM U XOPAOU MPH PEIICHUH MPOCTEUIINX TEOMETPUUECKUX 3a/1a4.

Brnagetp mOHATHEM OMMCAHHOTO YETHIPEXYTOJNBHHUKA, MPUMEHSTHh CBOICTBA
OINKCAaHHOTO YETHIPEXYTOJIbHUKA MPU PELICHUH MTPOCTEHIINX 3a/au.

[IpyuMeHsTh MONy4YEeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTUYECKUE
MOJIEH IS 3a7a4 PeabHOM KU3HU U IPOBOJAUTH COOTBETCTBYIOIINE BHIYMCICHUS C
OPUMEHEHUEM IM0J00MsT M TPUTOHOMETPUM (MONB3YyACh, TI/€ HEOOXOAUMO,
KJIBKYJISITOPOM).

9 KVIACC

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMU OCTPBIX YIJIOB, HAXOAWUTh C UX
MOMOILBIO PA3JIMYHBIE 3JIEMEHTHl MNPSIMOYTOJBHOIO TPEYroJibHUKA («pEelIeHue
NPSIMOYTOJIBHBIX TPEYTOJbHUKOBY). HaxoAuTh (¢ MOMOUIBIO KaJbKYJISATOPA) IJIUHBI U
YTJIBI 17151 HETAOJIMYHBIX 3HAYECHU.

[Tonb3oBaTbea GopMynamMu MPUBEIECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JUJII HAXOXACHUS COOTHOUIEHWH MEXIy TPUTOHOMETPHUUECKUMU
BEJIMYMHAMH (C OTIOPOM Ha CIIPaBOYHYIO MH(OpMAIIHIO).

Hcnonb30BaTh TEOPEMbI CUHYCOB M KOCHHYCOB JJIsl HAXO0XKJICHUS Pa3InYHbIX
AJIEMEHTOB TPEYroJIbHUKA («PELICHHE TPEYTrOJbHUKOBY), NPUMEHATh HUX MpH
PELIEHUH MPOCTEMIINX TEOMETPUYECKUX 3a1a4.

Brnagets nonatusamu npeoOpa3zoBaHus 10100MsI, COOTBETCTBEHHBIX AJIEMEHTOB
nonoOHbeIX ¢uryp. Ilomb3oBaThCsi CBOWCTBaMH MOJ00MS MPOU3BOJIBHBIX (UTYD,
YMEThb BBIYUCIATH JUIMHBI U HaXOAWUTH YTJIbl Y MOJO0OHBIX (uryp (mo aaropurMmy
yueOHbIX aeiicTBuil). IlpumeHsTh cBOMCcTBa MOAOOMS B MPaKTUYECKHX 3ajayax.
YMeTh NpUBOANTH MIPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonb3oBaThcsa TeopeMamu (M0 BU3yaJIbHOM OMOpPE) O MPOU3BEICHUU OTPE3KOB
XOpJ, O TPOU3BEIECHUU OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb3oBaThCad BEKTOpaMHu, MOHUMATh HUX TEOMETPUYECKHM U (punyeckuid
CMBIC]I, TPUMEHSATh MX B PEUICHUU TEOMETPUYECKUX M (PU3NYECKHUX 3ajad.
[TpuMeHsTh CKaNsipHOE MPOU3BEICHUE BEKTOPOB JJIs1 HAXOXKICHUS AJIUH U YTJIOB.

[Tonb30BaThCA METOJOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHSATD €T0 B PEILICHUH
F€OMETPUYECKHUX U NPAKTUYECKUX 3aa4.

Brnagerp MOHATHSMHU MNPaBUIBHOTO MHOTOYTOJIBHUKA, JIMHBI OKPY>KHOCTH,
JUIMHBI TyTU OKPY>KHOCTHU U PaIlaHHON MEPHI yIJia, yMETh BRIYUCIISITH TUIOIIAb KpyTa

S



U ero yacrtei (¢ omopoi Ha cnpaBouHyI0 HH(popmanuio). [IpuMeHsTh nony4eHHbIe
YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Haxonute ocu (WM LEHTPHI) CUMMETPUU (QUTYp, MPUMEHSATh IBUKCHUS
TUIOCKOCTH B MPOCTEHIIIUX CITydasix.

[TpuMeHsTH MONyuYeHHBbIC 3HAHMS HA MPAKTUKE — CTPOUTH MaTeMaTUYEeCKHE
MOJIENIN JJIS 33124 PeaIbHOM KU3HU U MIPOBOJIUTH COOTBETCTBYIOIINE BHIYHCIICHUS C
OpUMEHEHHEM TMOA00MS UM TPUTOHOMETPHUYECKUX (YHKUUN (MONB3YsICh, T
HE00X0IUMO, KaIbKYJISTOPOM).
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «'EOMETPUS» (110 I'OJAM OBYUYEHUS)

7 knace (He MeHee 68 )

Ha3zBanmue
pa3neia (TemMbl)
Kypca (4uciao

OcHoBHOe cogepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

4acoB)
Ipocreiimme |IIpocreifmme reomerpuueckue OOBEKTHI: | DOPMYJIHPOBATH OCHOBHBIE MIOHATHUS U ONPEICICHHS.
reoMeTpuyecK |TOYKM, TMpsMble, JIydd U  YIUibl, | Pacmo3dHaBaTh n3ydyeHHbIE reoMeTpruecKrue GUrypol, onpeaeasiTh UX B3aUMHOE PACIIOIOKEHHE,

ue Gpurypsl u
HX CBOMCTBA.

MHOTI'OYT'OJIbHHK, JIOMaHasd.
CMeXHBIC U BCPTUKAJIbHBIC YTJIBI.

BBINOJIHATh YEPTEXK MO YCIOBUIO 3a/1aui (C MCIIOIB30BAaHUEM CMBICJIOBOI OIOPHI: HABOISIIUE
BOIPOCHI U/WJIN allTOPUTMA YUEOHBIX IeHCTBUN).

HN3mepenue Pabora ¢ npocrelimmmu yepTexamu. IIpoBoaANTH NPOCTEMNIINE IOCTPOCHUS C IIOMOLIBIO HUPKYJISL U IMHEHUKHU.
reoMerpuyeck |l3MepeHne TMHEHHBIX U YTIOBBIX BENIUYNH, | U3MepATH JTMHEWHbIE U YTIOBBIE BEIMYMHBI TEOMETPUUECKUX U MPAKTUYECKIX 00BEKTOB.
UX BEJUYHUH BBIYMCIICHUE OTPE3KOB H YIJIOB. OnpenesTh «Ha I71a3» pa3Mepbl peaTbHbIX 00bEKTOB, MPOBOAUTH IPYOYIO OLIEHKY HX pPa3MEpOB.
(14 4.) [TepumeTp u ILIOIIAIb ¢uryp, | Pemarp 33124 Ha BBIYUCICHHUE UTMH OTPE3KOB M BETUYUH YTJIOB.
COCTaBJICHHBIX U3 IPSMOYTOJIbHUKOB. PemaTsp 3371241 Ha B3aUMHOE PACIIOJIOKEHUE TEOMETPUUECKUX PUTYD.
IpoBoauTh K1accuPUKaIMIO YIIIOB, BBIYHCIATH JTUHEHHBIC U YIIIOBBIE BEIMUYHUHBI, MPOBOAUTH
HECJI0KHbIe HEOOXOMMBIE JTOKA3aTeIbHBIC PACCYKICHHUS.
3HAKOMHUTBCA C UICTOPUEN pa3BUTHS reOMeTPHUH.
Tpeyronbnuku |[loHdATHe 0 paBHBIX TpeyrojibHUKax U |Pacmo3HaBaTh Mapbl paBHBIX TPEYTOJIbHUKOB HAa FOTOBBIX YEpTEkax (C yKazaHUEM NPU3HAKOB)
(22 4.) NEPBUYHBIE TIPEJCTABICHUS O PaBHBIX |[IPU HEOOXOAUMOCTH C BU3yalbHOU OMOPOH.

(koHrpy?HTHBIX) ¢urypax. Tpu mnpuzHaka
paBEHCTBA TPEYTOJbHUKOB.

IIpu3Hakn  paBeHCTBA  IPSIMOYIOJIBHBIX
TPEYrOJIbHUKOB. CBolicTBO ~ MeaAHMaHbI
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOe#peHHBIE M pPaBHOCTOPOHHHE
TpeyroibHUKHA. IlpusHakm u  cBoiicTBa
PaBHOOEPEHHOTO TPEYTOJIbHHKA.

[IpoTuB OGombIIEH CTOPOHBI TPEYTrOJbHHUKA
JEKUT OOJBIINHI YTOJI.

[Ipocreiimine HepaBeHCTBA B TIE€OMETPHH.
*HepasencTBo TpeyroiabHuKa. HepaBeHCTBO
JIOMaHON™*.

BoiBoauTh Ciie/ICTBUS (PaBEHCTB COOTBETCTBYIOIINUX 3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

@opMyJIMPOBATh  OINPENEICHUS:  OCTPOYTOJIBHOTO,  TYHNOYIOJIBHOTO,  IMPSIMOYTOJIBHOIO,
PaBHOOEAPEHHOTO, PaBHOCTOPOHHETO TPEYrOJbHUKOB; OWCCEKTPUCHI, BBICOTHI, MEIUAHBI
TPEYroJIbHUKA; CEPEIMHHOIO TNEPIEeHAMKYJsApa OTpe3Ka; IepuMeTpa TPEYroJbHUKA MIpH

He00XO0JIMMOCTH C OMOPOH Ha aJrOpUTM MpaBHIIa.
®opmyaupoBaTh CBOWCTBA U MIPU3HAKU PABHOOEPEHHOIO TPEYroJIbHUKA.
CTpouTh YEepPTEXKHU, peliaTh 32/1a4M C TIOMOIIBI0 HAX0XK/IEHUS PAaBHBIX TPEYTOJbHUKOB.

I[puMensiTh TNPU3HAKH pPAaBEHCTBA MPSAMOYTOJbHBIX TPEYTOJBHUKOB B  3amaydax (c
WCIIOJIb30BAHUEM CMBICIIOBOM OIOPBI: HABOJAIIME BOMPOCH W/WIM aITOpUTMa yIeOHBIX
NEHCTBUIN).

Hcnoab3oBaTh HUPPOBBIE PECYPCHI AJIsA HCCAETOBAHUS CBONCTB U3y4aeMbIX QUTYp.
3HAKOMUTBCS € MCTOPHUEH Pa3BUTHUS TEOMETPHH.




[IpaMOyronbHBIA TPEYTOJbHUK C YIJIOM B
30°.

[lepBble TOHATHS O JOKa3aTelbCTBAX B
TEOMETPUH.

IMapaJjeabHbl
e npsiMble,
cymMMa yrJioB
TPeYrojbHUKA
(14 4.)

[TapannensHble TpsiMble, HX CBOICTBA.
Hakpect nexamme, COOTBETCTBEHHBIE U
OJIHOCTOPOHHHUE YIJbl (0Opa3oBaHHBIE MPU
MEPECCUCHUN  MApPaUICNIbHBIX  MPSIMbBIX
CeKylIen).

[Tpu3Hak mnapauieNbHOCTH MPSIMBIX Yepe3
PaBEHCTBO pPACCTOSIHUM OT TOYEK OJIHOM
IIPSIMOM 10 BTOPOU IIPSAMOA.

Cymma YIJI0B TpEyroJbHUKA u
MHOT'OYT'OJIbHUKA.

BHeuiHue yribl TpeyroiabHUKa

®opMyJIMPOBATH MOHATHE [1APAIIJICIIBHBIX IPSIMBIX, HAXOAUTDb IPAKTUYECKUE IIPUMEPBI.
N3yuath CBOICTBA yriioB, 00pa30BaHHBIX PU NEPECEUEHUN MTApAJIIEIbHBIX IPSIMBIX CEKYLIEH
IIpoBoauts nokazarenbcTBa. @OpMyTHPOBATH TeOpeMy IAPALIEIBHOCTH IBYX IMPSMBIX C
MIOMOIIIBIO YTJIOB, 00Pa30BAHHBIX MPH MIEPECEUCHNH ITUX MPSIMBIX TPEThEH MPIMOIA.

BbiuncasTe CyMMy yIJIOB TPEYrOJIbHUKA U MHOTOYTOJIBHHKA.

Haxoautp uyuciioBble M OyKBEHHbIE 3HAYEHHUS YIJIOB B TIEOMETPHUYECKHX 3ajJadax C
HCIIOJIb30BAHUEM TEOPEM O CYMME YIJIOB TPEYrOJbHHUKA U MHOTOYTOJIbHHKA.

3HAKOMHTBCS € HCTOPHE Pa3BUTHUS T'€OMETPHUU.

OKpyXHOCTH U
KPpYT.
I'eomerpuueck
He MOCTPOCHMS
(14 4.)

OKpyXHOCTb, XOpABbl M JUAMETPHI, UX
cBoiictBa. KacatenbHass K OKpPYKHOCTH.
OKpyXHOCTb, BIIUCaHHas B yroi. *Tlonstue
o IMT, nunpumeHenne B  3ajaydax.
buccekrpuca " CepeIMHHBIN
NEePHEHANKYIISP KaK TEOMETPUUECKHE MECTa
TOYEK™.

OKpyXHOCTb, OINHMCaHHas OKOJIO
TpeyrojibHuKa. BrnucanHas B TpeyroiabHHUK
OKPYXHOCTb.

[Ipocrelinue 3a7a4n Ha MOCTPOEHUE.

@opMyJIMPOBATH ONPeAeTeHHs . OKPY)KHOCTH, XOP/bl, TUAMETPa U KacaTelbHON K OKPY>KHOCTH.
H3yuaTth uX CBONCTBA, IPU3HAKH, CTPOUTH YEPTEKU.

HccnenoBathb, B TOM 4KCIIE HCIOJIB3YS I (POBBIE pecypchbl: OKPYKHOCTb, BIIMCAHHYIO B YTOJI;
LIEHTP OKPYXHOCTH, BIMCAHHOM B YroJl; PABEHCTBO OTPE3KOB KAaCaTEIbHBIX

*Ucnoan3oBath Metoa [ MT miis nokazatenbcTBa TEOPEM O MEPECEUYCHUM OMCCEKTPHUC YIJIOB
TPEYroJbHUKA U CEPEAMHHBIX NMEPIEHUKYISIPOB K CTOPOHAM TPEYTroibHUKA ¢ momolisio IMT.*

OBiajgeBaTh MOHATUSIMU BIMCAHHOM W OMMCAHHOM OKPYXHOCTEH TPEYrojbHUKA, HAXOAUTH
LIEHTPBI 3TUX OKPYKHOCTEN € ONOPOM Ha aJrOPUTM IIpaBUIIA.

Pematb OCHOBHBIE 3aJa4d HAa MNOCTPOEHHE: YIVIA, PABHOIO JaHHOMY; CEPEIMHHOIO
NEPNEHIUKYJIApa JaHHOTO OTpe3Ka; MpsAMOHM, NPOXOAAIIed Yepe3 JaHHYH0 TOYKYy W
MEPIEeHIUKYJIAPHON TaHHOM NpAMOI; OMCCEKTPUCHI ITaHHOTO yIJIa; TPEYTrOJbHUKOB 110 Pa3InYHbIM
3JIEMEHTaM IpU HEOOXOIUMOCTH € HANpaBIISIONLIEH TOMOIIBIO.

3HAKOMHTBCS C MCTOPHEl Pa3BUTHUSA T€OMETPUU.

HoBTOpEHME,
00001meHne
3HAHUH
(44)

[ToBTOpenne u 000OIIEHHE OCHOBHBIX
MOHATHI U METOJOB Kypca 7 Kiacca.

Pemarnb 3agaum Ha MMOBTOPCHHUC, NJIUIFOCTPUPYIOIINEC CBA3U MCKAY Pa3JIMYHBIMU YaCTAMU KypcCa.
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8 kiacc (He meHee 68 u)

Ha3zpanue
pasnesa (TemMbl)
Kypca (4uci10

OcHOBHOe coiep:KkaHue

OcHOBHBIE BU/IbI 1€ATEJIbHOCTH 00y4A0IIMXCS

4acoB)
Yeroipéxyrous |[lapamnenorpamm, ero npu3sHaku U cBOMCTBA. | M300paxkaTh M HAXOAMTH HA YEPTEIKAX YETHIPEXYTOIbHUKHU PA3HBIX BUJIOB U UX 3JIEMEHTBHI.
HHUKH YacTtHele clIy4an napauiesorpaMMoB | @opMyJIMPOBATH ONpedeIeHnss: TapajiesiorpaMma, IMpsSMOYToJIbHHKa, pomOa, KBajpara,
(12 4.) (MpsIMOYTONBHUK, pOMO,  KBajapar), WX |Tparenuu, paBHOOOKOH Tpareuu, MpsiMOyTOJIbHON Tparemuu.
IIPU3HAKU " CBOICTBA. Tpanenus. | Ucnonb30BaTh NPU pellieHUN MPOCTERIIMX 32124 IPU3HAKY U CBOMCTBA: NTapajljiesiorpaMmma,
PaBHOOOKAs ¥ IPSIMOYTOJIbHAS TPATICIIHH. MpsIMOYTOJIbHMKA, poMOa, KBajapaTa, Tpalelud, PaBHOOOKOW Tpamenuu, MpsSMOYTrOIbHOU
*VY nBoeHue Me/IUaHBbl. LlenTpasibHas | TpaneLuH.
CUMMETpUI™ IIpumeHATH MeTO YABOCHUS MEMaHbl TPEYTOJIbHUKA C OIIOPON Ha aJIFCOPUTM IpaBUia.
Hcnoan3oBath LUPOBbIE PECYPCHI ISl UCCIIE0BAHUS CBOMCTB U3Yy4aeMbIX (GUTyp.
3HAKOMUTHCSI C UCTOPUEH pa3BUTHS T€OMETPHH.
Teopema *Teopema  @aneca u  Teopema  o|IIpoBOAUTH MOCTPOEHHUSI C IOMOLIBIO UPKYJI U JINHEHKY ¢ NCIOJIb30BaHue TeopeMbl Daseca
®dajeca n IPONOPLHUOHATIBHBIX OTpe3Kax.™ U TEOPEMBl O IPONOPLUOHAIBHBIX OTPE3KaX, CTPOMTHh YETBEPTBHI IPONOPLUOHAIBHBIN
TeopeMa o Cpennsist nuHUA TpeyroibHUKa. Tpanemnus, e€ | 0Tpe30K ¢ ONOpOoil Ha 3pUTENbHYIO HarJIsAHOCTb.
NPONOPLUHOHAJ | CPEIHSS JINHUS. HaxoanTh 1o100HbIe TPEYTOIbHUKHM Ha TOTOBBIX YEPTEXaX C YKa3aHUEM COOTBETCTBYIOIIHX
bHBIX *TIponiopioHaNbHBIE OTPE3KH, MOCTPOEHME | IPU3HAKOB MOA00MS MPU HEOOXOAMMOCTH C BU3yaJIbHOU OMOPOH.
0Tpe3Kax, 4eTBEPTOrO NMPONOPLMOHAIBHOIO OTPE3Ka. PemaTth 3agaum Ha MOAOOHbBIE TPEYTOJbHUKHU C IMOMOULIbIO CAaMOCTOSTEIBHOTO MOCTPOCHHUS
Nno100HbIE CBolicTBa IIEHTpa Macc B TPEYTrOJIbHUKE. yepTeKel U HaXO0XJACHUS MOJIO0OHBIX TPEYTOJIbHUKOB MPU HEOOXOAMMOCTH C HaIlpaBJISIOIIEH
TpeyroabHuku |[logoOHble TpeyroabHUKU. TpH MpU3HAKA |[TOMOIIBIO.
(154.) nonodust TpeyronbHUKOB*. [Ipaktuyeckoe |[IpoBoaMTH [J0KAa3aTEJBLCTBA C HCIOJIB30BAaHUMEM IIPU3HAKOB MOAOOMS HECIOKHBIX
IIPUMEHEHHUE. reOMETPHUECKUX 33]au C OIIOPOi Ha aITOPUTM y4eOHBIX I€HCTBHH.
IIpuMeHSITH MOTY4YEHHbIE 3HAHUS MPU PEIICHUN T€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4 NpU
HE0OXOIMMOCTH € HaMpPaBJIAIOUIEH TOMOIIBIO.
3HAKOMUTBCS € MCTOPHUEH Pa3BUTHS TEOMETPHH.
ILromans. [TonsiTe 06 001Iel TeOpPHUHN TUIOMIA/IH. OsianeBaTh NEPBHYHBIMH MpeACTaBJeHHMsIMH 00 oOuieil Teopuu Iuiomaau (Mepsl),
Haxoxnenune |Dopmynsl Uil IUIOIIAJW  TPEYrOJbHHUKA, | (OpMYJMPOBATH CBOKWCTBA IUIOIIA/IN, BBIICHATh UX HAIJISITHBIA CMBICIL.
nJjiomazaei napamenorpamMma. *OtHomienue miomianei | [IpumensaTs ¢opmysibl MIOMAaU MapajuieorpaMma, TpeyrolbHUKa, Tparenuy ¢ ONopod Ha
TPEYroJbHUKO |TPEYTrOJIbHUKOB C OOLIMM OCHOBAaHHUEM WIIU | CIIPABOYHYIO MH(POPMAIHIO.
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B U o01ieil BBICOTOI. Mpumensite GopMyIbl IIIOMAIN BBITYKIONO YETHIPEXYTONBbHUKA Yepe3 IUaroHaad U Yroi
MHOTOYT0JIbHBI | Borancienue momaneil CIOXKHBIX (GUTYp | MEXTy HUMH C OIOPOH Ha CIIPABOYHYIO HH(OPMAIHIO.
X puryp. yepe3 pazbueHune Ha 4acTu u goctpoeHue.* | HaxoauTsp ruiomaau Guryp, n300pax€HHBIX Ha KJIeT4aTol OyMmare, HCIOJIb30BaTh pa3orneHue
IInomann [Tnomanu ¢puryp Ha kieT4yaTon Oymare. Ha 4aCTHU U JIOCTPOECHHUE.
NMOI00HBIX [Tnomaau nonoOHbIX ¢uryp. Beruucienue |Pa3omparh mnpuMepsbl HCIOJIB30BAaHUS  BCIIOMOIATENbHOM IMIOMIAAM JUIsL  peLeHMs
duryp wiomaned.  3agaud ¢ IPAKTUYECKUM | T€OMETPUYECKHX 3a]ad.
(14 4.) cojepxaHueM. *Pemienue 3agad ¢ nomouibio | HaxoauTs miiona m nogo0HbIX GUTyp ¢ OMOpoil Ha CIIpaBOYHYIO HH(POPMALIUIO.
METO/1a BCIIOMOIaTeIbHON IIJI0LaAn. ™ BbIyncasiTh IUI0MAIN Pa3InYHBIX MHOTOYTOJIBHBIX (DUTYD.
Pemathb 3a1a4yu Ha IUIOMIAJb C IPAKTHYECKUM COJIEP/KAHUEM T10CIIE COBMECTHOTO aHAIM3a.
Teopema Teopema Iludaropa, e€ mokazarensctBo u|DopmynupoBaTh Teopemy lludaropa, Henmob30BaTh €€ B TPAKTHYCCKUX BBIYUCICHUSX.
Indparopam  |npumenenue. ObparHas Teopema [Iudaropa. |Brnagers NOHATHAMU TPUTOHOMETPUUYECKHX (DYHKIMI OCTpPOro yria, mnpPoOBepsThH HX
Hayaja Onpenenenue TPUTOHOMETPUUECKUX | KOPPEKTHOCTD.
TpUuroHoMerpu |(QyHKIMiA 0CTpOro yria, | BBIBOZUTH TPUTOHOMETPUUYECKHE COOTHOLICHUS B MPSAMOYTOJIBHOM TPEYTOJIbHUKE C OMOPOM
" TPUTOHOMETPUYECKHE  COOTHOIICHUS B |HA CIIPABOYHYIO HH(OpMAIHIO.
(10 u.) IPSIMOYTOJIBHOM TpeyrosibHuKe. OcHoBHOe | MccienoBaTh COOTHOUIEHHS MEXKy CTOPOHAMU B IIPSMOYTOJIBHBIX TPEYTOJBHUKAX C YIIIaMHU
TPUTOHOMETPHUUECKOE TOXKIECTBO. B 45° 1 45°; 30° n 60° ¢ HanpaBIAIOLIEH TOMOILBIO.
CoorHomenuss  Mexay  cropoHamu  B|HMcmosb3oBaTh (GOpPMYNbl MPUBEICHUS U OCHOBHOE TPUTOHOMETPHUECKOE TOXKJECTBO JUIS
IPSIMOYTOJIBHBIX TPEYroJIbHUKAX C YIJIaMH B |HaXO0XKJIECHUS
45° n 45°; 30° u 60°. COOTHOILIEHUI MEXAY TPUTOHOMETPHUECKUMU (DYHKIMSIMU PA3JIMYHBIX OCTPBIX YIJIOB C ONOPOii
Ha CHPaBOYHYIO HH(OPMALIUIO.
I[puMeHsiTh TMOJNyYEHHbIE 3HAHUA W YMEHHs TpPH pEIIeHUHM MPaKTHYECKHX 3aaad (mpu
HEOOXOMMOCTH C OMOPOH Ha AJITOPUTM MPABUIIA).
3HAKOMHTBCS € HCTOPHEl pa3BUTHUS T€OMETPHUH.
Yrasl B Bnucannble W UeHTpadbHbIE YIJbl, yroi|M®opMyJMPOBATh OCHOBHBIE ONPEJEICHUS, CBA3aHHbIE C YIJIaMU B Kpyre (BIUCAHHBIA yrod,
OKPY’KHOCTH. |MEXIYy KacaTelIbHOU U XOpIOH. LEHTPAJIBHBINA yTroil).
Brnucannbie 1 | YTJIbI MEXIY XOpJIaMU M CEKYIIIUMH. HaxoauTh BNHCaHHBIE YIJIbl, ONUPAIOIINECS HAa OAHY AYTY, BHIYHCJISITH YIJIbI C TOMOIIBIO
ONMCAHHBbIEC Bnucannsie u ONMCAHHBIE | TEOPEMBI O BIIMCAHHBIX YIJIaX, TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJBHHUKE, TEOPEMBI O
YeTBIPEXYyrojib |YEThIPEXYTOJAbHUKH, WX  NPU3HAKKM U |LIEHTPAJIbHOM YIJIe IPU HEOOXOIMMOCTH C BU3YAJIbHON OMOPOH.
HHUKH. coiicTBa. Ilpumenenue 3Tux cBoiicTB mpu |HMcciienoBaTh, B TOM 4YHCIE C MOMOIIBIO HHU(POBBIX pecypcoB, BIHUCAHHBIC U ONHCAHHBIC
KacatenbHble |pelIeHUN Fr€OMETPUUYECKUX 3a/1a4. YeThIPEXYTOJIbHUKH, BBIBOAUTH X CBOMCTBA U MPU3HAKHU TIOCTIE COBMECTHOTO aHAIM3a.
K OKPY:KHOCTH. | BzanMHoe pacmosoKeHue nByX | Mcmosib30BaTh 3TH CBOWCTBA M MIPU3HAKH MIPU PELICHUU 33/1a4.
Kacanue OKpyxkHOCTEeN. Kacanne oKpyKHOCTE.
OKPYKHOCTEH
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(13 u.)

[MoBTOpEHME,
00001IeHne
3HAHUM
(44)

[ToBTOpEHNHE OCHOBHBIX NOHATUN U METOIOB
KypcoB 7 1 8 KiaccoB, 00001eHne 3HAaHUH.

Pemath 3aja4yu Ha IOBTOPEHME, WIUIIOCTPUPYIOLIUE CBA3M MEXIY PA3IMUYHBIMHM 4YacTAMU
Kypca.

9 kiaacc (He MeHee 68 u)

Ha3Banmue
paszaesia (TeMbl)
Kypca (4uci10
4acoB)

OcHOBHOe coiep:KaHue

OcHoOBHBIE BU/BI 1eSIT€IbHOCTH 00y4ar0IIMXCS

Tpuronomerpu
1. Teopembl
KOCHHYCOB M

Onpenenenue TPUTOHOMETPUYECKUX
¢yukuuii yrinos ot 0° no 180°. Kocunyc u
CHHYC MpsMoro u Tymoro yria. Teopema

@ opMyaIUpPOBATH ONpeaeeHHs TPUTOHOMETPUUECKUX (PYHKIMM TYNbIX U NPSMBIX YIJIOB C
BU3yaJIbHOU Omopoil. GopMyIHpoBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C paanycoMm
OTHMCAaHHOM OKPYKHOCTH).

CHHYCOB. KocuHycoB. (O6006mEHHas ) TeopeMa CUHYCOB | PeliaTh TpEyroJibHUKH ¢ OTIOPOI Ha AJITOPUTM YI€OHBIX ICUCTBHI.
Pemenne (c paguycoM ONMCAaHHOW OKpPY)KHOCTH).|Pemath mpakTumyeckue 3agaud, CBOASIINIMECS K HAXOXKIEHUI) PA3JIUYHBIX JJI€MEHTOB
TpeyroJbuuko |HaxoxmeHue JUIMH CTOPOH M BEIMYUH YIJIOB | TPEYroJIbHUKA.
B TPEYrOJIbHUKOB.
(16 u.) dopmyiia IWIOMEAAM TPEYTrOJIbHUKA Yepe3 ABE

CTOPOHBI W yron Mexnay Humu. Dopmyna

IJIOIMIAAN  YETBIPEXYTOJIBHUKA Yepe3 €ro

JTUArOHAIN U yTOJ MKy HUMHU.

[IpakTyeckoe TPUMEHEHUE JIOKa3aHHBIX

TEOPEM.
IIpeodpazoBan | *IlonsTHE O TpeoOpazoBaHUU MOJOOUS. OcBanBaTh MNOHSAITHE TIpeoOpa3oBaHus momoOus. McciaemoBaTh OTHOIIECHWE JIMHEHHBIX
ue noaoousi. COOTBETCTBEHHBIE  JJIEMEHTHI  IMOJOOHBIX | 3IEMEHTOB (QUryp Mpu TnpeodpazoBanuu monodbus. HaxoaumTh TpuUMepsl MOAOOUS B
Metpuyeckue |Quryp. OKpY>Karollen 1eMCTBUTEIILHOCTH.
cooTHomeHusi |TeopeMa O MPOU3BEAEHHUU OTPE3KOB XOPI, | *BBIBOAMTH METPUUECKUE COOTHOLIEHUS MEKIY OTPE3KaMH XOP/J, CEKYIUX U KacaTeIbHBIX C

B OKPYKHOCTH
(10 4.)

TeopeMa O IPOU3BEICHUH OTPE3KOB CEKYILHNX,
TeopeMa O KBaJpare  KacaTeJIbHOM.
IIpuMeHeHre B PEIIEHHH TI'€OMETPUUYECKHX

WCIIOIb30BaHUEM BITUCAHHBIX YIJIOB M MOJIOOHBIX TPEYTOJIHHUKOB.
PemaTh reomMeTprudecKue 3a/1a4u U 3a/1a4H U3 PEATbHOM JKU3HU C HUCTIOIb30BAHUEM 0 I00HBIX
TPEYTrOJIbLHUKOB. ™
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3amay.”*

BekTopsl OrmpenenieHne  BEKTOpPOB,  cliokeHHe U |Mcmoab30BaTh BEKTOPbl KaK HANpaBJICHHBIE OTPE3KH, HCCJIAEI0BATHL TC€OMETPUUECKHUI
(12 4) pa3HOCTh BEKTOPOB, YMHOXKEHHE BEKTOpa Ha |(mepemelieHue) 1 Gu3ndeckuii (cuia) CMbICIbI BEKTOPOB € OTIOPOI Ha BOIIPOCHBIH IJ1aH.
YHCIIO. 3HATH ompedeleHHss CyMMbl M pa3HOCTHM BEKTOPOB, YMHOXXEHHsS BEKTOpa Ha YHUCIO,
Ou3nyeckuii. U TEOMETPUYECKUN  CMBICI | HCCIeN0BATH TEOMETPUYECKUN U (PU3NYECKUIT CMBICIIBI 3TUX OIEpalHid.
BEKTOPOB. PemaThb reomMeTpruyeCcKue 3a7auu C UCIOIb30BaHUEM BEKTOPOB.
Pa3znoxenue BEKTOpa o IBYM | PackyiaabIiBaTh BEKTOP 10 ABYM HEKOJUIMHEAPHBIM BEKTOPaM.
HEKOJUIMHEapHbIM BekTopaM. KoopanHatel | McnmoJib30BaTh CKAISIPHOE IIPOU3BEICHUE BEKTOPOB, BLIBOAUTH €0 OCHOBHBIE CBOICTBA.
BEKTOpa. BbIyucasaTh CyMMy, pa3HOCTb U CKaJSIPHOE IPOU3BEECHUE BEKTOPOB B KOOPIMHATAX.
CkanspHOE TpOU3BENEHUE BEKTOPOB, €ro|IIpuMeHATH CKaIsipHOE NPOU3BEACHHE ISl HAXOXKACHUS JUIUH U YTJIOB.
MPUMEHEHHUE JJI1 HaXO0X/IeHUs JJIMH U YTJIOB.
Pemenue 3a1a4 ¢ momMoIbI0 BEKTOPOB.
[IpumeHeHre BEKTOPOB MJISl PELICHUs 3aaadu
KHHEMAaTUKU U MEXaHUKH.
JlexapToBbI JexapToBel ~ KOOpAuHAThl ~ ToueK  Ha|(OQcBamBaTh MOHSATHE IIPIMOYIOJbHON CUCTEMbI KOOPJAMHAT, 1EKAPTOBBIX KOOPJAUHAT TOUKH.
KOOPIAMHATHI | TUIOCKOCTH. HccaenoBarh ypaBHEHHE MPSIMOM U OKPY>KHOCTH C OTIOPOM HA BOIIPOCHBIH ILJIaH.
HA IUIOCKOCTH | *YpaBHEHUE MPSIMOIA. ™ VYrinosoii | HaxoauTs HEeHTp U paaryc OKPYKHOCTH 1O €€ ypaBHEHUIO.
9u) KO3 (UIMEHT, TaHTeHC YyIja HakJIOHa,|Pemarh 3aqauM Ha HaXOXKJEHUE TOYEK MEPECEUEHUS MPSIMBIX U OKPYKHOCTEH C MOMOIIbIO
napajjienbHble u MepHeHAUKYISIPHbIE | METOAa KOOPINHAT.
MpsIMbIE. Hcnoab3oBaTh CBOICTBA YIVIOBOTO Kod(h@uIMEeHTa NpSIMOM TPH pEHICHUH 3aaad, s
VYpaBHeHHe  OKpyKHOCTH.  HaxokneHwue |onpeneneHus: pacioi0oKeHHs IPSIMOM.
KOOpJIMHAT TOYEK INepeceueHus: OKpyKHOCTH | [IpuMeHATh KOOpIMHATBI MPH PELICHUH T€OMETPUYECKMX W MPaKTUYECKHX 3ajaad, s
U TIPSIMOIA. MIOCTPOCHUSI MaTEMaTHYECKUX MOJIENeH peabHbIX 3a7a4 («MeTO/I KOOPIUHATY).
Meron KOOpJAMHAT npu pemiernd | [lob30BaTHLCA 17151 TOCTPOEHUS U UCCIIEIOBAHUM IU(POBBIMU PECYPCAMU.
F€OMETPUUYECKHX 3a/au. 3HAKOMMTBCS C MICTOPHeEN Pa3BUTHUSA T€OMETPUU
Hcnonp3oBaHue MeToja  KOOpPAMHAT B

MPAKTUYCCKUX 3alavdax

IIpaBuibHbIE
MHOIOYI'0JIbHU
Kku. JliimHa
OKPY>KHOCTH U
IJI01AAb

HpaBI/IJ'II)HI)Ie MHOFOyFOHI)HI/IKI/I, BBIYHCIICHUC
X DdJIeMeHTOoB. UYwmcio 1w W IIUHA
OKpPY)XKHOCTH. JlnMHa AYru OKpYKHOCTH.
Panuannas mepa yrna.

[Tnomanes Kpyra u €ro JIeMeHTOB (CEKTopa U

@opMyJIMPOBATH OIPEJIETICHUE TPABUIIBHBIX MHOTOYTOJIbHUKOB, HAXOAUTh UX JIEMEHTHI.
MMoab30BaTbesl TOHSATHEM JJIMHBI OKPYXHOCTHM, BBEAEHHBIM C IIOMOIIBIO IPAaBHIBHBIX
MHOTOYTOJIbHUKOB, ONpPeNeJsiTh YHCIIO 7T, JIUHY AyTU U paldaHHYIO Mepy yria o o0pasity.
IpoBoauTh mepexox OT pagHMaHHOW Mephl yriia K IpaJyCHOW M HAOOOPOT MO BHU3YaIbHOM
orope.
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Kpyra. cermMeHTa). Bpruucnenue miomaneit ¢uryp,|OnpexeassTh IUIOMIAIb Kpyra.
BbiuuciieHre | BKIIOYAIOLMINX 3JIEMEHTHI KPyTa. BoiBoauTh gopmyibl (B rpalyCHON U paMaHHON Mepe) Uil AJIUH YT, IUIoHaield CEKTOPOB
oA xei Y CErMEHTOB C OIIOPOM Ha BOIIPOCHBIM IJIaH.
8u) BoruncasaTe mwiomanad GuUryp, BKIIOYAIONINX AJIEMEHTHI OKPYXKHOCTH (Kpyra) ¢ Omopod Ha
CIPaBOYHYIO UH(OPMALIUIO.
HaxoauTp 11011311 B 33J1a4aX peAIbHOM KU3HH.
JABukeHust *TlonsiTHE O JBUKEHHUU IIIOCKOCTH. Pa3oupartp npuMepsl, WITIOCTPUPYIOLINE TOHATHS IBUKEHHS, IEHTPOB U OCEU CUMMETPHUH.
IVIOCKOCTH [TapajuienpHbIi  IEpeHOC,  MOBOPOT U |MOpPMYJIUPOBATH ONPEICICHUS [TAPAILUIEIBLHOIO IIEPEHOCa, IOBOPOTAa U OCEBOM CUMMETPUU C
(64.) cumMeTtpust. Ocu U HEHTPbl CHMMETPHUH. BU3YaJbHOH onopoii. HaxoauTh HEMOABMKHBIE TOUKH 110 00pasily.
[Tpocreiimme npumenenus B pemieHud | HaxoauTh HEHTPH M OCH CHMMETPHUH MpoCcTelmux Guryp mo odpasiry.
3amau’. *TIpuMeHsITh NapajuIe/IbHbIA IEPEHOC U CUMMETPUIO MPU PEUICHUU N€OMETPUUYECKUX 3a/]ad
(pa3Oupatb npuMepsl).
Hcnoab3oBaTh 1715 IOCTPOSHUS U UCCIIEIOBAaHUHN LIUPPOBBIE pecypChl.™
IMoBTOpenue, |IloBTOpeHHE OCHOBHBIX MOHATHH W METONOB | OmepHpoOBaTHL  NOHATHAMM: (HUrypa, TOYKa, MpsMas, YroJl, MHOTOYTOJIbHUK,
000011IeHHE, KypcoB 7—9 kiaccoB, 0000mieHHe | |paBHOOEIPEHHBIH U PABHOCTOPOHHUU TPEYTONbHHUKH, MPSMOYTOJIbHBIH TPEYrONbHUK,
CHCTEeMAaTH3all |CUCTEMaTHU3alUs 3HAaHUM. MeanaHa, OMCCEKTpHca M BBICOTA TPEYTOJIbHUKA, MapajuieiorpaMM, poMO, MpsSMOYTOJIbHHUK,
Usl 3HAHUH [Ipocreiimue reomerpuueckre QUIypbl U UX |KBaapaT, TpANelus; OKPY>KHOCTb, KacaTeJIbHAS, PABEHCTBO U 1101001e (GUTYD, TPEYTOIbHUKOB;
(7 u.) cBoicTBa.  M3MepeHHe  TeOMETPUYECKHX |TapaJUIeIbHOCTh U TEPHEHAUKYISPHOCTh TPSIMBIX, Yroll MEXAYy MPSMBIMH, CHUMMETpPHS
BEJIMYMH. OTHOCHUTEIIbHO TOYKH U MPSIMOM; JUIMHA, PACCTOSIHUE, BEIMUMHA YIJIa, TUIOAadb, IEPUMETP.
TpeyroabHUKH. Hcnoab3oBath popmyJibl: IEPUMETPA U IO MHOTOYTOJIbHUKOB, JUIMHBI OKPYKHOCTH U
[TapannensHbie u MEePIeHIUKYIIAPHBIE | TUIOIIATU Kpyra, 00bEMa MpIMOYToIbHOTO Hapaielenune/a.
MpsIMBIE. OnepupoBaTb NMOHSATUSIMH: TPSIMOYIOJbHAs CHCTEMAa KOOPJAWHAT, BEKTOp; MCIOJIb30BaTh
OkpyXKHOCTH H  Kpyr. [eoMeTpuyeckue |3TU MOHITHS U1 MPEACTaBICHUS JAHHBIX U PEIIeHUs 3a7a4, B TOM YHUCIIe U3 IPYTUX y4EOHBIX
ITOCTPOEHHSI. Yrnel B OKPYKHOCTH. | IPEAMETOB.
BnucanHele ¥ ONUCaHHBIE OKPYKHOCTHU |PemiaTts 3agaym Ha IIOBTOPEHHME OCHOBHBIX ITOHATUM, WUIIOCTPALMIO CBS3€H MEXKIY
MHOTOYTOJIbHUKOB. Pa3JINYHBIMU YaCTAMH Kypca. BoiOMpaTs MeToa I PELICHUS 3a1a4H.
IIpsiMast ¥ OKPYKHOCTB. Pematp 3a1aum U3 IOBCETHEBHOM JKU3HU.
YeTsIpEXYroJbHUKHY. Bnucannseie 51
ONMUCAHHBIE YETHIPEXYTOJIbHUKH.
Teopema [udaropa u Hayaja
TPUTOHOMETPHH. Pemenne o0mmumx
TPEYTOJIbHUKOB.

HpaBI/IJ]LHBIC MHOT'OYT'OJIbHUKH.
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[IpeoOpa3zoBanusi IMJIOCKOCTH. JIBMIKEHUS.

[Monobue. CummeTpusi.

IImontans. Brruncnenue IJIoIIAACH.

[Tnomaan mogoOHBIX uryp.
JlekapTOBBI KOOPJMHATHI HA IJIOCKOCTH.
BekTopsl Ha IIOCKOCTH.
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OEJEPAJIBHASA PABOYASA IIPOIPAMMA VYYEBHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTHUKA» 7-9 KJIACCBI

Lean u3yuyeHus y4e0HOro Kypca

B coBpemeHHOM 1IM(POBOM MHUpE BEPOSATHOCTh U CTATHCTHKA MPUOOPETAIOT
BCE OOJIBIIYI0 3HAYUMOCTh, KaK C TOUKH 3PEHUS MPAKTUUECKUX MPHUIIOKEHHUH, TaK U
uxX poiau B oOpazoBaHuu. Kaknplii 4enoBEeK MOCTOSIHHO MPUHHUMAET PEIICHUs Ha
OCHOBE MMEIOIINXCS Y HETO AaHHBIX. A J7IT 000CHOBAHHOTO MPUHSTHUS PEIICHUS B
YCIOBUSX HEAOCTaTKa WM U30bITKA MH(POpPMAIIKM HEOOXOIMMO B TOM YHUCIIE XOPOIIIO
c(OpMUPOBAHHOE BEPOATHOCTHOE U CTATUCTHUECKOE MBIIIIeHHE. IMEHHO MO3TOMY
OCTpPO BCTaja HEOOXOAMMOCTh C(HOPMUPOBATH Yy OOYYAIOIIUXCS, B TOM YHUCIE
oOyuaromuxcst ¢ 31IP, pyHKIMOHAIBHYIO T'PaMOTHOCTb, BKJIIOYAIOIIYI0O B ce0s B
KaueCTBE HEOThEMJIEMOM COCTABJISIONIEH YMEHHWE BOCHPUHHUMATh U KPUTHYECKH
aHAIM3UPOBaTh MH(GOPMAIINIO, MIPEACTABICHHYIO B Pa3IUYHBIX (hopMax, MOHUMATh
BEPOSTHOCTHBI XapaKTE€p MHOTUX PpPEAIbHBIX MPOLIECCOB M 3aBHCUMOCTEH,
MPOU3BOJIUTh MPOCTEUIIINE BEPOSITHOCTHBIE PACUETHI. 3HAKOMCTBO C OCHOBHBIMHU
NpUHIIMIIAMU cOopa, aHaIN3a U NMPEACTaBICHUS JaHHBIX U3 Pa3IMYHBIX cep KU3HU
o011ecTBa U rocy1apcTBa npuoOuiaeT 00y4aromuxcsi K 00IIeCTBEHHBIM HHTEPECAM.

B crpykrype mporpammbl ydyeOHOro Kypca «BeposSTHOCT, M CTaTHCTHKA»
OCHOBHOM IIKOJIbI BBIJEIEHBI CIEAYIOIINE COAEPKATEIbHO-METOANYECKUE JIMHUU:
«IIpencraBnenre JaHHBIX W ONKCaTelbHAs CTAaTUCTHKA»; «BeposTHOCTHY;
«321eMeHThl KOMOMHATOPUKNY; «BBeaeHue B Teoputo rpadoBy.

Conepxxanue nuHuM «lIpencraBieHre JaHHBIX U ONUCATENbHAs CTAaTUCTUKA
CIIY’)KUT OCHOBOM 1151 (HOPMUPOBAHUSI HABBIKOB PA0OTHI ¢ MH(POpPMALIMEH: OT YTECHUS
W UHTEpIpeTaluu UHPOpMaIuu, MpeACTaBICHHON B TaOIMUIaX, HA JUarpaMMax u
rpadukax a0 cOopa, NpPEICTaBICHUS M aHaM3a JIaHHBIX C HCIOJIb30BAHUEM
CTATUCTUYECKUX XapaKTEPUCTHUK CPEIHUX M pacceuBaHus. Paboras ¢ JaHHBIMH,
oOyuaroruecs ¢ 3[1P yuarcs cuuTbiBaTh M1 MHTEPIPETUPOBATH JIAHHBIE, BBIJBUTATH,
apryMEHTHUPOBaTh W KPUTUKOBATh MPOCTEHIINE THUIIOTE3bl, Pa3MBIIUIATh HaJ
dbakTopamMu, BBI3BIBAIOIIMMU WU3MEHYMBOCTh, M OIEHWBATh WX BIUSHHUE Ha
paccMaTpUBaEMbI€ BEJIMUUHBI U MTPOIIECCHI.

NHTYynTHBHOE TIPEACTaBICHUE O CIy4YalHOW W3MEHUYMBOCTH, HCCIEHOBAHUE
3aKOHOMEPHOCTEN U TEHACHINN CTAHOBUTCS MOTUBHUPYIOIIEW OCHOBOM ISl N3y4EHUS
Teopuu BeposiTHOCTeH. bonbioe 3HaueHue st odygaromuxcs ¢ 311P 31eck umeror
MPAaKTUYECKUE 3aJaHUs, B YaCTHOCTH OIBITHI C KJIACCHUYECKUMH BEPOSITHOCTHBIMU
MOJCIISIMH.

[loHsiTHE BEPOSATHOCTH BBOJUTCS Kak Mepa MpPaBAONOA00MS CIy4yalHOIo
coObiTus. [Ipu nzyuenun kypca odyqarommuecs: ¢ 3I1P 3HakOMSTCSl C MpOCTEUIIUMU
METOJJaMU  BBIYUCJICHUS BEPOSTHOCTEW B  CIIy4yalHBIX OKCIIEPUMEHTaxX C
PABHOBO3MOXHBIMU  3JIEMEHTAPHBIMU HMCXOJAMH, BEPOSTHOCTHBIMU 3aKOHAMHU,
MO3BOJISIONIMMU CTaBUTh W pemiaTh OoJjiee CIOXKHBIC 3a7adud. B Kypc BXoasT
HayaJbHbIE TPEACTABICHUS O CIy4YalHBIX BEJIWYMHAX M MUX UYHUCIOBBIX
XapaKTEPUCTUKAX.

Taxxe B paMKax 3TOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYArOIIUXCS C
3[IP ¢ MHOXECTBaMM M OCHOBHBIMH ONEpalMiIMH HAJ MHOXECTBaMH,



pacCMaTpuBarOTCs TPUMCPbI HNPUMCHCHHA JId PCHICHHMA 3aAdda4d, a TaKike
HCIIOJIB30BAHUA B IPYIUX MATCMATHYCCKUX KYpCaxX U y‘le6HBIX npeamMeTax.

MecTo yueOHOro Kypca B yueOHOM ILIaHe

B 7-9 xnaccax uzydaerca Kypc «BeposITHOCTh M CTaTUCTHKa», B KOTOPBIil
BXOIAT paszaensl: «llpeacraBieHue MaHHBIX M OINHKCATENIbHAs CTATUCTHKAY;
«BeposTHOCTEY; «DneMeHThl KOMOMHATOPUKIY; «BBeaeHne B TeOpuio rpadosy.

Ha n3yuyeHue naHHOro Kypca OTBOAMT | y4eOHBIN yac B HEACNIO B TEUEHUE
Ka)X70ro roja ooy4yeHus, Bcero 102 yuyeOHbIX yaca.

COHAEPXAHUE YYEBHOI'O KYPCA «BEPOATHOCTb U CTATUCTUKA (1O
I'OAAM OBYUYEHNA)
7 KUIIACC

[IpeacTaBneHre MaHHBIX B BHUJIE€ TAOJMI], AUAarpamm, rpadukoB. 3amogHeHUE
TaOJINII, YTEeHUE U TIOCTPOCHUE TUarpaMm (CTOTOMKOBBIX (CTOI0YATHIX) U KPYTOBBIX).
Urenue rpadukoB peajabHbIX IpoueccoB. M3Bneuenue nHpopManuu U3 guarpamm u
TaOJINII, UCTIONH30BAHNE U UHTEPIIPETAIUS JAHHBIX.

OmnucarenpHasi CTaTUCTUKA: CpeaHEe apUPMETHUecKoe, MeauaHa, pa3Mmax,
HauOoblllee U HaUMEHbIIEE 3HAueHUsT Habopa YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

*CnydailHbeIl SKCTIEpUMEHT (OMBIT) U CiiydallHOe coObITHE. BeposTHOCTh U
yacToTa. Pojb ManoBEpOSATHBIX U MPAKTUYECKU JJOCTOBEPHBIX COOBITUI B MPUPOJE U
B 00mecTBe. MOHETa M MTpalbHAs KOCTh B TEOPHH BEPOSTHOCTEH™,

*T'pad, BepummHa, pedpo. Crenenp BepmMHbl. Yuciao pédep u cymmapHas
creneHb BepuinH. [IpencraBnenue o csizHoctu rpada. llenu u mukiel. [lytu B
rpadax. O6xon rpada (itnepoB nyth). [IpeacraBnenne 06 opueHTHpOBaHHOM rpade.
Pemenue 3amau ¢ moMmonisio rpados™.

8 KUIACC

[IpencraBieHue JaHHBIX B BUIE TAOJIUL, UarpaMM, rpauKoB.

MHOX€ECTBO, 3JEMEHT MHOXECTBA, NOAMHOXeCTBO. Omnepanuuu Hax
MHO’KECTBaMU: 00beIMHEHHE, TIepecedeHne, nonoaHeHre. CBoiicTBa onepanuil Haj
MHOXXECTBAMHU:  NEPEMECTUTENIBHOE,  COYETATEJIbHOE,  PACHPEIEIUTENBHOE,
BKIIO4YeHUs. Vcrnonp3oBaHue rpaUyecKoro MpeACTABICHHUS MHOXKECTB IS
OMMCAHMSI PeaTbHBIX MPOLIECCOB U ABJICHUM, TPU PELICHUU 33]1a4.

*M3mepenue paccemBaHus AaHHBIX. JlUcniepcHsi U CTaHJAPTHOE OTKIOHEHUE
YHUCJIOBBIX HA00OPOB. JlnarpamMMa pacceuBaHus ™.

DneMeHTapHble COOBITUS  cliydaiiHoro ombita. Ciy4aliHble  COOBITHS.
BepositHocTr coObITHI. OTBITEI C PABHOBO3MOXKHBIMU JIEMEHTAPHBIMU COOBITHSIMHU.
Cayyaitabiii BBIOOp. CBSI3b MEXK/1Yy MAJTOBEPOSTHBIMU U MTPAKTHUECKH JOCTOBEPHBIMU
COOBITUSIMHU B MIPUPOJIE, OOIIECTBE U HAyKe.

*JlepeBo. CBOMCTBa J1€pEBbEB: E€IMHCTBEHHOCTh IYTH, CYLIECTBOBAaHUE

4 31ech u manee * * 0603HAYEHHI TEMBI, H3yUeHHE KOTOPBIX MNPOBOANTCS B 03HAKOMHTEILHOM IiaHe. Ilexaror
CaMOCTOSATENIHHO OTpe/essieT 00beM U3y4aeMOro MaTepuana.
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BUCSYEH BEPILMHBI, CBSI3b MEXKAY YHUCIOM BepHIMH M uucioM pedep. Ilpasuio
yYMHOXKeHUs1. Pemenne 3agau ¢ momomuibio rpados.

[IpotuBononoxHele coObiTud. Juarpamma Olinepa. OObeauHEHHE WU
nepeceuenue  cobbituil. HecoBmecTHbie  coObitus.  @Dopmyna  CIOKEHUS
BEPOSITHOCTEH. YCIOBHAas BEpOSTHOCTH. llpaBuio ymHokeHus. He3aBucumeble
coobiTus. IlpeacraBienue sKcnepuMeHTa B BHUAE JepeBa. Pemenue 3amau Ha
HAXOXKJCHHE BEPOSITHOCTEH C TIOMOIIBIO JiepeBa CIIy4ailHOTO AKCIEPUMEHTa,
auarpamm Oitnepa™.

9 KJIACC

[IpencraBnenre JaHHBIX B  BUAE Ta0nWi, JuarpamM, TpadHKoB,
WHTEpHpeTalys AaHHbIX. YTeHHEe U MOCTpOoeHue Talaul, AuarpaMm, rpaukoB IO
pEeaIbHbIM JAHHBIM.

[lepecranoBku u pakropuan. CoyeTaHust U YUCIO COYETaHUU. * TpeyronbHUK
[Tackans™. Pemenue 3a1a4 ¢ UCMOJIb30BAHNEM KOMOMHATOPUKH.

*T'eomerpuueckast BepoATHOCTb. CiyyailHbli BBIOOp TOYKM M3 (DUTYpHI Ha
IUIOCKOCTH, U3 OTPE3Ka U U3 IyTU OKPYKHOCTU™,

Hcnertanue. Yenex u Heynada. Cepust UCIbITaHAN 10 repBoro ycnexa. Cepust
ucneiTanuii bepaysmm. BeposatHocTu coObITHII B cepun ucnibiTaHui bepHym.

CrnydaiiHas BeJIMUMHA M PacCIpeesIeHHE BEpOSTHOCTEW. MareMaThdeckoe
OXKHMIaHWE W gucrepcusd. [IlpuMepbl  MaTeMaTHYECKOTO  OKHJAHHUS — KakK
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIMYMHBL. MaTeMaTHuecKOe OXKUIAaHHUE U
JVCTIEPCHSI CITyYalHOM BEJIMYMHBI «YHUCIIO YCIIEXOB B CEPUN UCTIBITAHUN bepHyIum».

[TonsiTue o 3akoHe OonblIUX yucen. M3MepeHrne BEpOSTHOCTENH C MOMOIIbIO
yacToT. Ponb 1 3HaueHe 3aK0Ha OOJIBIINX YUCEN B IPUPOJIE U OOILIECTBE.

[INTAHUPYEMBIE ITPEAMETHBIE PE3VYJIBTATHI OCBOEHUA
®EJIEPAJIBHOM PABOYEN ITPOTPAMMBI KYPCA «BEPOSTHOCTh U
CTATUCTUKA» (ITO TOJAM OBYYEHUA)

IIpenmeTHbIe pe3ysbTaThl OCBOCHUS Kypca «BepOosiTHOCTh U CTAaTUCTUKA» B 7—
9 knaccax XapaKTepU3yITCS CIEAYIOIIMMUA YMEHHUSIMU.

7 KIIACC

Yutate uHPOpMaLMIO, TPEACTABICHHYIO B TaOiMIlaXx, Ha JuarpaMmmax;
NPEACTaBIATh JaHHbIE B BHUJAE TaOJUI, CTPOUTH AUArpaMMbl (CTOJOMKOBBIE
(cTon0yaThie) U KPYroBbI€) MO MAaCCUBAM 3HAYCHHM (C UCTIOIb30BAHUEM 3PUTEILHOMN
HaIJISIIHOCTH W/WIH BepOaIbHOM OMOpHI).

OnuceiBaTh W MHTEPIPETUPOBATH  peajbHbIE  YUCJIOBbIE  JaHHbBIE,
Mpe/ICTaBICHHbIE B TA0INIIAX, HA IUarpamMmax, rpapukax.

OpueHTUpOBaTbCA B MOHATUSX M ONEPUPOBATh UMU Ha 0a30BOM YpPOBHE:
cpenHee apudmeTuyeckoe, MeinaHa, Hauboblee U HAMMEHBIIIEE 3HAUCHUS, pa3Max.

NmeTs mnpencraBiaeHue O CIyd4alHOM HM3MEHUYMBOCTM HA IPUMEpPAx IEH,
(¢u3nyecKux BETUYMH, AHTPOIIOMETPUYECKUX MAHHBIX; UMETh IMPEICTaBICHHE O
CTaTUCTUYECKOU YCTOWYNBOCTH.
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8 KUIACC

W3Bnekatb U npeoOpa3oBbIBaTh HHGOPMALUIO, IPEACTABICHHYIO B BUJE
TabJIUL, TuarpaMM, rpa@uKkoB; MPEACTaBIATh JaHHbIE B BUJIE TAOJIUL, JUarpamM,
rpaduKoB.

OnucelBaTh 1HOCIE  COBMECTHOIO  aHajM3a JIaHHbIE C  [OMOILBIO
CTAaTUCTUYECKUX MOKa3aTelel: CpPelHUX 3HAUEHUH M Mep pacceuBaHHs (pa3Mmax,
JUCTIEPCUs U CTAaHJAPTHOE OTKIIOHEHUE).

HaxoauTh 4aCTOTHI YHCITOBBIX 3HAYEHUN U YaCTOThI COOBITUM, B TOM YHUCJIE 110
pe3yapTaraM U3MEpeHud U HaOMoAeHUM (C HCMHOJIb30BAHUEM 3pPUTEIBLHOU
HATJISAHOCTH W/HIK BepOaIbHOU OTOPHI).

Haxonutb BEpOSITHOCTH CIy4YalHBIX COOBITHI B ONBITaX, 3Has BEPOSTHOCTH
AJIIEMEHTAPHBIX COOBITUH, B TOM UHCIE B ONBITAX C PAaBHOBO3MOXHBIMH
AIIEMEHTAPHBIMU COOBITUSMH (C MCIOJIB30BAHUEM 3PUTEIBHON HATJSAHOCTH W/WIH
BepOaIbLHOM OTOPHI).

HNmetp mpencraBieHHE O Tpa@UUEcKUX MOJEIAX: JEPEBO CIy4allHOTro
HKCIIEPUMEHTA, IUarpaMMbl JHiepa, YUCIIOBas MPsIMas.

OnepupoBaTh MOHATUSMU Ha 0a30BOM ypOBHE: MHOKECTBO, IMOJAMHOMXECTBO;
BBITIOJIHATH ONIEpaIK HaJl MHOXKECTBAaMU: O0BEIUHEHNE, IEPECEUEHHE, TIOTIOTHEHUE;
IIEPEUNCIIATh  BJEMEHThl MHOXKECTB; IPHUMEHSTh CBOMCTBA MHOXECTB (C
UCIIOJIb30BaHUEM BU3YaAJIbHOM OIOPHI).

WNmeth mpencraBiieHne O TpadUuecKOM MPEICTAaBICHUE MHOXKECTB M CBSI3el
MEXIy HUMU JIJIs1 OTIMCAHMSI POLIECCOB U SIBJIEHUH, B TOM YHKCJIIE TPU PELICHUH 3aa4
U3 IPYruX y4eOHbIX MPEIMETOB U KypCOB.

9 KNIACC

N3BnekaTh 1 mpeoOpa3oBbIBATh MHPOPMALINIO, TPEACTABICHHYIO B Pa3TMYHBIX
UCTOYHHUKAX B BUJAE TaOJMI, AUAarpaMM, rpauKoB; MPEACTaBIATh JaHHbIC B BUJE
Ta0JIHII, TUarpaMm, rpauKoB.

Pemarp mpocreiimue 3amaud OpraHU30BaHHBIM MepedOpOM BapHaHTOB, a
TaK>Ke C UCIOJIb30BaHUEM KOMOMHATOPHBIX MTPaBUJI U METOJIOB.

Hmetrs mpexncraBineHre o0 OMUCATENbHBIX XapaKTEPUCTUKAX IS MAaCCHUBOB
YUCJIOBBIX TaHHBIX, B TOM YHUCJIE CPEIHHUE 3HAYECHUS U MEPBI PACCEUBAHUS.

HaxoauTh 4acToThl 3HaU€HUH W YaCTOThI COOBITHS, B TOM YHUCIIE MOIb3YSICh
pe3ynbTaTaMu IPOBEAEHHBIX U3MEPEHUN U HAOIIOAEHUH (C OMOPOi Ha CIIPABOYHYIO
uH(popMmaruio).

Haxonutb BEpOSITHOCTH CIy4alHBIX COOBITUM B M3YUYEHHBIX OMNBITaX, B TOM
YlClie€ B OMNBITaX C PABHOBO3MOXHBIMH JJIEMEHTAPHBIMU COOBITUSIMH, B CEPHSX
VCIIBITAaHUU J10 IIEPBOT0 yCIIeXa, B CEPUAX UCIIBITAHUN bepHyu.

Nmers mnpencraBieHue O CIIy4YaliHOM BEJIMYUMHE U O pPacIlpelesICHUU
BEPOSITHOCTEN.

HNmeTs mpeacTaBieHHE O 3aKOHE OOJBLIMX YHCEd KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4YallHOM M3MEHUYMBOCTU U O POJIM 3aKOHA OOJBIIMX YHUCEIN B
pUpojie U 00IIEeCTBE.
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TEMATHYECKOE IINIAHUPOBAHUME YYEBHOI'O KYPCA «BEPOATHOCTB U CTATUCTHUKA» (IO I'OLAM
OBYYEHMUA)

7 kaacc (He MeHee 34 4)

Ha3zBanue

pa3aesa (TemMbl)
(4uCcy10 YacoB)

OcHOBHOe coiep:KaHue

XapakTepuCTHKA 1eATeJILHOCTH 00y4al0IIMXCH

IIpeacrasie
HHE JaHHBIX
(7 1.

[IpencraBnenne  JaHHBIX B TaOnMIax.
[IpakTHyeckue BBIYMCICHHUS 10 TaOIMYHBIM
naHHbIM.  M3BieyeHne M MHTEpHpeTanus
TabMuuHbIX JaHHbIX. [IpakTHueckass pabota
«Tabaub.

I'paduueckoe npencTaBieHUe JaHHBIX B BHUJE
KpPYT'OBBIX, CTOJIOMKOBBIX (cronbyarbIX)
auarpamMM. UYTeHHe W MOCTPOCHHE JuarpamM.
[Ipumeps! nemorpapuueckux guarpamm.
IIpakTruyeckas padora «/luarpaMmsbD».

OcBauBaTh Ha 6a30BOM YPOBHE CIOCOOBI ITPECTABICHUS CTATUCTUYECKUX JAHHBIX U
YHCJIOBBIX MACCHBOB C ITOMOIIBIO TAOJHUI] U JUArPaMM C UCIIOJIb30BaHUEM aKTYaJIbHBIX
U BaAXHBIX MJaHHBIX ([[eMOFpa(i)I/I‘-ICCKI/IC JaHHBIC, MPOU3BOACTBO HpOMI:IHIJIeHHOI\/JI n
CEIIbCKOX 035 HCTBEHHOM POAYKIIMH, OOIIIECTBCHHBIC U TIPUPOIHBIC SBJICHHUS).

N3yuath MeToabl pabOThI C TAOIMYHBIMU U TpadUUECKUMU NIPEACTABICHUSIMU JTaHHBIX
C MOMOIIBIO IUPPOBBIX PECYPCOB B XOJAE NPAKTUYECKUX PaOOT (C HampasJIsroOIeH
TTOMOIIIBIO).

Onucarensn | Yucnosele HaOopel. CpenHee apudmerndeckoe. | OcBamBaTh Ha 0a30BOM YpOBHe MOHATHSI: YHMCIOBOM HaOOp, Mepa LEHTPAIbHON
asi Menuana uucioBoro Habopa. YCTOHMUMBOCTH | TEHIEHLUH (Mepa IeHTpa), B TOM YHCIe cpellHee apu(mMeTniyecKkoe, MeuaHa.
CTATHCTHKA Me1aHBbl. OnuchIBaTh CTaTUCTUYECKUE JaHHBIE C IOMOIIBIO CPEIHEr0o apu(pMeTHyecKkoro u
8 u) [TpakTryeckas pabora «CpeaHue 3HauSHUs. MenuaHbl. PemaTh 3amaunM (C HMCHOJIB30BAaHMEM 3PUTENBHOM HArMSAHOCTH W/WIU
HaubGonbpmee ©  HauMmeHblllee  3HaueHUs | BepOaIbHOW OMOpPHI)
4HCI0BOro Habopa. Pazmax. N3yuaTh cBoiicTBa CpeJHUX, B TOM YHUCIIE C MOMOUIbIO HU(POBBIX PECYpPCOB, B X0J€
MIPaKTUYECKUX PalOT, (C HANPaBJISIIOIIEH TOMOLIBIO).
OcBanBaTh Ha 0a30BOM YPOBHe NMOHSITHs: HauOoJblllee U HaUMEHbIEE 3HAUYEHUS
YHCJIOBOTO MacCHBa, pa3Max.
Pemartp 3agaum Ha BbIOOp croco0a OMMCaHUS JaHHBIX B COOTBETCTBUHU C MPHUPOIOH
JAHHBIX U LEISIMHU UCCIIeI0BAaHUS C HATIPABJISIOIIEH MOMOIIBIO.
Cayuaiinas *CnydaiiHast U3MEHYHBOCTh (mpumepsl). | *OcBauBaTh MOHATHSI: YaCTOTA 3HAYCHUN B MACCUBE JAaHHBIX, TPYMITHUPOBKA JAHHBIX,
u3MeH4YuBoc | YacTora 3HAaYeHMM B MAacCHBE JaHHBIX. | TMCTOTPAMMa.
Th ['pynnuposka. ['ucrorpammsl. CTpouTh TUCTOrpamMMbl 10 00pa3ily
(64.) [IpakTnueckas pabota «CnyyvaiiHas | OcBamBaTh rpaduuecKkye MpeCTaBIeHUs Pa3HbIX BUJIOB CIy4aiiHON M3MEHYMBOCTH, B

N3MEHUYUBOCTE Y. *

TOM YHCJIE C TIOMOIIBIO LIU(PPOBBIX PECYPCOB, B X0/1€ MPAKTUUECKON pabOThL.*




BBenenue B *T'pad, BepmuHa, pedpo. IlpencraBnenue | *OcBamBaTh MoHATHA: Tpad, BepmmHa Tpada, pedpo rpada, cTeneHb (BaJIEHTHOCTh
TeOpHIo 3ajaun ¢ nomouibto  rpaga. CremeHb | BEpUIMHBI), LENb U LUKJL.
rpagos (BanmeHTHOCTB) BepuMHBL. Yucno pébep u | OcBauBaTh MOHSITHA: yTh B rpade, diliepoB myTh, 00x0/ rpada, OpUeHTHPOBAHHBIN
(44.) CyMMapHas creneHb BepmmH. Llenb u uuki. | rpad.
ITyte B rpade. IlpencraBnenne o cBsizHOCTH | OOCYKIaTh peleHHe 3aJa4M Ha IMOMCK CyMMBI CTeTeHEel BepuIMH rpada, Ha MOMCK
rpadga. OO0xom Trpada (dislepoB myTh). | 0oOXxoma rpada, Ha TOWCK IyTE€H B OPHUEHTHPOBAHHBIX Tpadax ¢ HaMpaBIAIOIICH
IIpencraBnenue 00 OPUEHTUPOBAHHBIX | IOMOILBIO.
rpagax.* OcBauBaTh CNMOCOOBI NPEJICTABICHUS 33aJa4 M3 Kypca anreOpbl, TeOMETPUH, TEOPUU
BEPOSTHOCTEH, APYTHX MPEAMETOB C TIOMOIIBIO TpadoB (KapThl, CXEMBI, JEKTPUIECKHE
uenu, QyHKIMOHAIbHBIE COOTBETCTBUS) HAa MpUMepax. *
BeposiTHoCT *CnyuailHblli ONBIT M ciyd4aiiHoe coObiTHe. | *OcBamBATh MOHSTHA: CIyYalHBIA ONBIT U CIy4aiiHOE COOBITHE, MalOBEPOATHOE U
b M 4acTOTAa BepositHocth M uyacTtoTa coObITHS. Ponb | ImpakTHYECKH JOCTOBEPHOE COOBITHE.
cJIy4aiiHoro MaJIOBEPOSITHBIX M MPAKTUYECKH JAOCTOBEpHbIX | M3ydaTh 3HaYMMOCTb MaJOBEPOSTHBIX COOBITHH B HPUPOJAE U OOIIECTBE HA Ba)KHBIX
coObITHA coOBITHI B Ipupose U B oOmiecTBe. MoHeTa U | mpumepax (aBapuy, HECUACTHBIE CIy4ad, 3alldTa MNEPCOHATHHONM HH(POpPMAINH,
(44.) UrpajibHasi KOCTb B TEOPUH BEPOATHOCTEH. nepenaya JaHHBIX).
[IpakTuueckass padora «Yactora BbimajgeHus | M3ydaThb poiib KJIACCMYECKUX BEPOSTHOCTHBIX MOJENEH (MOHETa, UrpajbHAsl KOCTh) B
opma».* TEOPUHU BEPOSTHOCTEH.
Ha6aroaaTe 1 n3y4aTh 4acTOTY COOBITHI B IPOCTBIX 3KCIIEPUMEHTAX, B TOM YUCIIE C
MTOMOIIBIO TU(PPOBBIX PECYPCOB, B XOJI€ MPAKTUYECKON pabOTHL™*
O600menue, | IlpencraBnenve  ganHbix.  OmnwucarenbHas | [ToBTOPSITH M3YyYEHHOE U BBICTPAMBATH CUCTEMY 3HAHUM.
KOHTPOJIb CTaTUCTHKA. BepositHOCTB cinyvaiiHoro | Pemath 3ajayu Ha TPEJCTABICHUE M ONMCAHME JaHHBIX C MOMOLIBIO HM3YyYEHHBIX
(54.) COOBITHSI. XapaKTEPUCTUK C HATPABISIONIEH TOMOUIBIO.

OOcy:k1aTh mNpUMepbl CIY4ailHbIX COOBITHH, MalOBEPOSTHBIX M NPaKTHUYECKU
JIOCTOBEPHBIX CIy4YalHbIX COOBITUH, UX POJIM B IPUPOJIE U )KU3HH YEIOBEKA

8 ku1acc (He meHee 34 4)

Ha3zBaumue

pasnena (Tembl)

(umMcy10 yacon)

OcHoBHOE coaepKaHue

XapakTepucTHKA IeATeJbHOCTH 00y4al0 M XCS

IloBTOpPEHME

Kypca 7

OnucarenpHas
U3MEHUYUBOCTD.

IIpencrasnenune
CTaTUCTHUKA.

JTAHHBIX.
Cnyyaiinas

IToBTOpPATH M3y4EHHOE U BHICTPANBATh CUCTEMY 3HAHUM.
Pemars 3agaum (0 BU3yaJIbHOM ONoOpe) HA NPEACTABICHUE U ONMCAHUE JAHHBIX C
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KJjiacca Cpenuue yncinoBoro Habopa. MIOMOUIbIO U3YUYEHHBIX XaPaKTEPUCTHUK.
(44) Cnyuyaitnele  coObiTusi. BepositHocth u | Pemarthb 3agaum (1o BU3yaJbHOM OMOpe) Ha [TPE/ICTaBICHHUE IPYIITUPOBAHHBIX TaHHBIX
yacToTel. Kilaccnueckue Mozaenu TEOpUM | M ONMCAHUE CIyYalHON U3MEHUYUBOCTH.
BEPOATHOCTEW: MOHETA U UT'PAJIbHASI KOCTb. Pemats 3agaun (0 BHM3YaJIbHOM OIOpe) Ha OIPENEICHUE YacTOThI CIIy4alHBIX
COOBITHH, OOCYX/JE€HHE TPUMEPOB CIIy4alHBIX COOBITUH, MAaJOBEPOSTHBIX U
IPAaKTUYECKH JOCTOBEPHBIX CIIydallHbIX COOBITMH, UX POJM B MPUPOAE M KU3HU
4eJI0BEKa.
Omucarenbna | *OrtkioHeHus. Jlucnepcust unciioBoro Habopa. | *OcBamBaTh MOHATHS: JUCIEPCHs U CTAaHJAPTHOE OTKJIOHEHME, MCHOJIb30BaTh 3TU
s cratucruka. | CraHzapTHOE OTKJIOHEHUE YMCIOBOTO Ha0Opa. | XapaKTEpUCTUKHU JJIs ONUCAHUS PACCEMBAHUS JAHHBIX.
PacceuBanue JluarpamMmbl paccenBaHus. ™ YyacTBOBaTh B 00CY:KIEHHM THIOTe3bl 00 OTCYTCTBHUM WM HAJIUYUU CBSA3H IO
JAHHBIX Juarpammam paccerBaHUs.
44) CTpouThb 1uarpaMMbl pacCeUBaHMsI 110 UMEIOIIUMCS JaHHBIM, B TOM YHCJIE C IOMOIIbIO
KOMITbIOTEpA (ITOCJIe COBMECTHOT'O aHaIn3a).™
MHo:xecTBa MHoxecTBo, noamMHoxkecTBo. Onepanuu Hax | OcBamBaTh MOHSTHS: MHOXKECTBO, JIEMEHT MHOXKECTBA, 10JIMHOKECTBO.
44) MHOXECTBaMU: OOBbEIMHEHHE, IepeceueHue, | BBIMOJIHATH omepamuu HaJ MHOXKECTBaMU: 00bEMHEHHE, ITepeceyeHue, JOIOITHEHNE
nononHenue. CBoiictBa  omepamuii  Hax | (1o oOpasiry).
MHO’KECTBaMU: nepeMecTuTenbHoe, | Menmosib30BaTh CBOMCTBA: NEPEMECTUTEIBHOE, COYETATEIBHOE, PACHPENEIUTEIBHOE,
COYETATEIbHOE, pacnpenesuTenbHoe, | BKIIOUYEHUS (C UCIOJIb30BAaHUEM BU3YaJIbHOM OMOpHI).
BKJIFOUEHUS. Hcnoab3oBaTh rpaduyeckoe MpeCcTaBICHUE MHOMKECTB IPU OMMCAHUHM PEabHBIX
I'padnueckoe npencraBaeHNE MHOKECTB. IIPOLIECCOB U SIBJICHUH, IPU PEIICHUH 3aa4 U3 IpYruX Y4eOHbIX IPEIMETOB U KYpCOB (C
UCIIOJIb30BAHUEM BU3YaJIbHOM OMOPEI).
BepositHOCTB OnemMeHTapHbIE COOBITHSL. Cnyuaiinele | OcBamBaTh Ha 0a30BOM YPOBHe IOHSITHSI: JJIEMEHTAPHOE COOBITHE, CilydaiiHOe
cJIy4aiiHOro COOBITHSL. bnaronpusitctBytomue | coObITHE KaK COBOKYIMHOCTb OJIarONpPHUSATCTBYIOLIUX 3JIEMEHTApHBIX  COOBITHIA,
coOBITHA JJIEMEHTapHblE  COOBITHS.  BeposSTHOCTH | pPaBHOBO3MOXHBIE 3JI€MEHTapHbIE COOBITHSL.
(64.) coObITUi. ONBITBI € PAaBHOBO3MOXHBIMU | PemaTh 3agauMm Ha BBIYHCIEHUE BEPOATHOCTEM COOBITUH 1O BEPOSITHOCTIM
JIEMEHTAPHBIMH  COOBITHAMU. Cry4daiHbI | 3JIEMEHTAapHBIX COOBITUH CllydyailHOro ombITa (C MCIOJIb30BAaHUEM 3pUTEIBHON
BBIOOD. HarJIsTHOCTU W/WIK BepOaIbHOM OMOpHI).

[TpakTruyeckas pabora «OMBITHI C
PaBHOBO3MOYKHBIMH 3JI€MEHTAPHBIMHU
COOBITUAMU.

Pemats, 3amaum Ha BBIUMCIEHHWE BEPOATHOCTEH COOBITMH B  ONBITaX C
PaBHOBO3MOXHBIMH  3JICMCHTAPHBIMU CO6BITI/I$[MI/I, B TOM 4YHCI€ C IIOMOUIIBIO
KOMITbIOTEpa (C UCTIOIb30BaHUEM 3pUTEIBHOM HATTIAHOCTH H/UITH BepOaIbHOM OMOPHI).
IIpoBoaAWTH M U3yYaTh ONMBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH (C
UCIOJIb30BAaHUEM MOHET, UI'PAIbHBIX KOCTEH, JPYyrux Mojiesiell) B X0/e MPaKTUIeCKOH
paboThI (C UCIIOIB30BAaHUEM BU3YyaJIbHOW OMOPHI).
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BBenenne B

*JlepeBo. CBolicTBa JiepeBa: €IMHCTBEHHOCTh

*QOcBanBaTh NOHATHS: JIEPEBO Kak rpad Oe3 MMKIIa, BUCSYAs BEPIIUHA (JTUCT), BETBh

TEOpHI0 IyTH, CYLIECTBOBAHHME BHUCSYEH BEPIIMHBI, | JEpEBA, IyTh B IEPEBE, UAMETP JIEPEBA.
rpagos CBA3b MEXKIY YHCIOM BEpIIMH M 4ucioM | M3ydarthb cBolicTBa IepeBa: CyIIECTBOBAHUE BUCAYEH BEPUIMHBI, €AUHCTBEHHOCTD IIyTH
(44) pedep. IIpaBuio ymHOXKeHUS. ™ MEXy IBYMs BEpIIMHAMU, CBSI3b MEXK/1y YHMCJIOM BEPILUH U YucIoM pEdep.
YuyacTBOBaTH B 00CY:K/I€HUHU pPellieHUsI 3aJa4M HA [IOUCK U NEPEUYUCIICHUE IIyTeH B
JIepeBe, ONpe/IesieHre Yrciia BepIIUH Uit pédep B AepeBe, 00xo1 OMHApHOTO AepeBa, B
TOM YHCJI€ C TPUMEHEHUEM TTpaBUjIa YMHOXKEHU. ™
CayuaiiHbie *TIpotuBononoxxnoe coObiTHe. Juarpamma | *OcBauBaThb TOHSTHS: B3aUMHO IPOTHBOIOJIOXHBIE COOBITHS, ONEpallid HaJ
coObITHS Oiinepa. OObenuHeHHME U IepeceueHue | COOBITUSIMH, OOBEAMHEHUE U MepeceueHue coOBITUM, auarpamma Diepa (Ditnepa—
8u) coOwiTuii. HecoBmecTHbIe coObITHSI. DopMmyna | BeHHa), COBMECTHBIC U HECOBMECTHBIC COOBITHSI.
CJIOKEHUS BEpPOSITHOCTEM. [IpaBuno | M3y4aTh TeopemMbl O BEPOATHOCTH OOBEIUHEHUS ABYX COOBITUH ((OPMYIIbI CIIOKEHUS
YMHOXEHUA BEPOSITHOCTEH. VYcnoBHas | BEpPOATHOCTEM).
BEpPOSITHOCT. HesaBucumsie COOBITUS. | YUacTBOBATHh B 00CY:KI€HHH pellleHUs 3a/1a4i, B TOM 4HCJe TEKCTOBbIC 3a/1a4M Ha
[IpeacraBnenue ciiy4ailHOrO SKCIIEPUMEHTA B | OIpPEACIICHUE BEPOSTHOCTEH OOBEAUHEHUS M TEPECEUCHHsS] COOBITUNA C IMOMOIIBIO
BUJIE IepeBa.™ YHCIOBOW MPSIMOM, AUarpaMm Diinepa, GOpMyIIbl CIIOKEHUS BEPOATHOCTEH.
OcBauBaTh MOHATHS: NPABUIO YMHOXEHHSI BEPOSTHOCTEH, YCIOBHAs BEPOSITHOCTD,
HE3aBHCHUMBIE COOBITHS IEPEBO CIy4YailHOTO OMbITA.
H3yuath cBolicTBA (ONpeAeIeHNUs) HE3aBUCUMBIX COOBITUH.
YuacTBOBaTH B 00CY:K/I€HUH pelIeHUsl 32/1a4M Ha OIPENEICHUE U HCIIOIb30BaHKE
HE3aBUCHUMBIX COOBITHIA.
Y4yacTBOBaTH B 00CY/KICHUM PeLIEHUS 32/1a4M HA [TIOMCK BEPOATHOCTEHN, B TOM YUCIIE
YCIIOBHBIX, C HCIIOJIb30BAHUEM JIepeBa CIIy4ailHOI O ombITa.™
O0o00menne, IIpencraBnenne  gaHHbIx. OnucatenbHas | [IoBTOPATH M3yYEHHOE U BHICTPAMBATH CHCTEMY 3HAHUM.
KOHTPOJIb CTaTUCTHKA. I'padwr. BepostHocTh | Pemarh 3aga4yd Ha NpEACTaBIEHUE M ONMCAHME JAHHBIX C MOMOIIbIO M3YyYEHHBIX
44) Cly4aitHOro COOBITHSL. DNeMeHThl | XapaKTePHCTUK (C UCTIOIb30BAHUEM BHU3YaIbHOU OMOPHI).
KOMOWHATOPHKHU. *¥Y4acTBOBATH B 00CY:KI€HHHU PelIeHUsI™ 3a1a4u C IPUMEHEHUEM TIpadoB.

Pemats 3a1aun Ha HAXOX/IEHUE BEPOSATHOCTH CIIy4alHOTO COOBITHS MO BEPOATHOCTSIM
AIIEMEHTAPHBIX COOBITHIA, B TOM YHCIIE B OIBITaX C PABHOBO3MOKHBIMH AJIEMEHTAPHBIMHU
COOBITUSIMH (C BU3YyaIbHOI ONOPOH).

*Y4yacTBOBaTh B 00CY:KI€HUH pelIeHHs™ 3aJa4M HAa HAXOXICHHUE BEPOSTHOCTEH
00BbEeTMHEHUS U TIepecedeHrsl COOBITHI, B TOM YHCIIe HE3aBUCUMBIX, C UCIIOJIb30BAHUEM
rpaduueckux npeAcTaBIeHUN U epeBa C1y4ailHOro ombITa.

*YyacTBoBaTh B 00CY:KIEHHU PelIeHUs™ 3aJayd Ha IEepeuuclIeHne KOMOMHaIMH
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(duciia mepecTaHOBOK, YMCJIa COYETaHH), HA HAXOXKIIEHUE BEPOSITHOCTEH COOBITHIA C
MPUMEHEHHEM KOMOMHATOPUKH, B TOM YHCIE C HCIIOJIb30BAHUEM TpPEYTrOJIbHHUKA
[Tackais.

9 kiacc (He menee 34 4)

Ha3zBanue

pa3naena (TemMbl)
(4uCy10 YacoB)

OcHOBHOe coiep:kaHue

XapakTepucTHKA 1eITeJIbHOCTH 00y4a0 M XCS

IloBTopenue | IlpencraBnenne  panHbIX. OmnucarensHas | IloBTOPSATH M3Yy4EHHOE U BBICTPAMBATH CHCTEMY 3HAHU.
Kypca 8 craructuka. Onepanuu Hajg coObITHAMH. | PemiaTh 3agaum Ha IPEJCTABICHUE U ONIUCAHUE IaHHBIX.
KJjiacca HeszaBucumocTs coObITHI. Pemats 3a1aun Ha HAXOXKJCHUE BEPOSITHOCTENH O0BbETMHEHUS U TIepeceyeH st COOBITUH, B
44) TOM YHCJIE HE3aBHCHUMBIX, C HCIOJIB30BaHHEM TIpadUyYecKuX IMPEICTaBICHUH U JepeBa
CJIy4aifHOTO OIIBITA.
PemaTtp 3a1aun Ha epevyncICHUE KOMOMHAINI (YUCIa IEPECTaHOBOK, YMCIIa COUCTaHHIA),
Ha HaXO’KJECHUE BEPOSTHOCTEH COOBITUN ¢ MPUMEHEHHEM KOMOMHATOPHUKH, B TOM YHCIIE C
HCII0JIb30BaHUEM TpeyrosibHUKa [lackans
DJIeMeHTbI KomOunaropnoe  mpaBwio  yMHOxeHHs. | OcBamBaTh Ha 0a30BOM YpPOBHe MOHSTHSA: KOMOMHATOPHOE IPABUIO YMHOKEHHUS,
komouHarop | IlepectanoBku. @axtopuan. CodeTraHuss M | yHopsJO4YEeHHas Hapa, TpoHKa OOBEKTOB, MEpecTaHOBKa, (hakTopuas 4Mcia, COYeTaHHe,
HKH ymucio coderanuid. *TpeyronpHuk [lackansa.® | yucio coueranuit, *rpeyroiabHuk [lackans.™
44) IIpaxTrueckas pabota «Bpruucnenne | Pemats mnpocreiimme 3aXauM  Ha IIEPEUUCICHUE YIOPSAJOYEHHBIX IIap, TPOEK,
BEPOSATHOCTEN C WCIIOJIb30BAHUEM | NEPEUYHUCIIEHUE TIEePECTAaHOBOK M COUYETAaHUM JJIEMEHTOB pa3IMYHbIX MHOXECTB (IO
KOMOMHATOPHBIX  (YHKUMH  BJIEKTPOHHBIX | 0Opasiy).
Ta0JINLY. Pemiate mpocreiimme  3aJa4d  Ha [pPUMEHEHHE 4YHCIIa COYETaHMW B anredpe
(cokpaménnoe ymHOKeHue, OnHOM HproTOHA) (¢ HampaBIsIOLIEH TOMOIIBIO).
Pemiath, npuMeHsisi KOMOMHATOPUKY, 3a/1a4K HA BBIYMCIIEHUE BEPOSITHOCTEH, B TOM YHCIIE
C TIOMOUIBIO 3JEKTPOHHBIX Ta0JIUI] B X0/I€ MPAKTHYECKON pabOThI (C BU3YaJIbHOM OMOPOii).
I'eomerpuue | *T'eomerpuueckas BeposTHOCTb. CiydailHblii | *OcBauBaTh MOHATHE T€OMETPHUUECKON BEPOSTHOCTH.
cKas BBIOOP TOUKU M3 (UIYphl Ha IUIOCKOCTH, M3 | Y4YacTBOBATH B 00CY:KI€HUHU PelIeHHUs] 3a1a41 Ha HAX0XKJICHUE BEPOSITHOCTEHN B OIBITAX,
BEPOSITHOCTH | OTPE3Ka, U3 IyTH OKPYKHOCTH.™ MPECTaBUMBIX KaK BBIOOp TOYEK W3 MHOTOYTOJIbHUKA, Kpyra, OTpe3Ka WIH JyTU
44) OKPYKHOCTH, YUCIIOBOT'O IIPOMEXKYTKa™
HcnbiTanus Hcneitanne. VYemex u  Heygaua. Cepust | OcBamBarh Ha 0a30BOM YpOBHe NOHSITHSI: HCIBITAHUE, JJIEMEHTAPHOE COOBITHE B
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bepnyu
(6 1)

UCIBITAaHUN 0 IepBOro ycrexa. Mcneiranus
bepnymnu. BepostHocTH COOBITHIT B cepuu
ucneltanuii bepnymm. Ilpakruueckas padbora
« cnbitanus beprymam.

ucnbITaHuu (ycriex M HeyJaya), Cepusi HUCIbITaHUM, HACTYIUJIEHWE MEpBOTO ycrexa
(Heymaum), cepust ucnibITaHuil bepHysm.

Pemats mnpocreiiime 3agauyd Ha HAXOXXACHUE BEPOSTHOCTEH COOBITUH B CEepUH
UCIBITAHUN 10 TEPBOro yclexa, B TOM 4YHUCJIE C NPUMEHEHHEM (OPMYJIbl CYyMMBI
TEOMETPHUYECKOU MpOorpeccr (C OMOpoi Ha CIIPAaBOYHYIO HH(POPMAIIHIO).

Pemath mpocreiimme 3a1a4un Ha HaXO0X/IEHUE BEPOSITHOCTEH AJIeMEHTapHBIX COOBITUN B
CEpUHU UCTIBITaHUM bepHyin, Ha HaXOXKIEHUE BEPOSTHOCTH ONPEIEIEHHOIO YUCIIa YCIIEXOB
B CEpUM UCTIBITaHUK bepHyiuH (¢ BU3yabHOM ONOPOK).

H3y4yaTh B X0/1€ MPaAKTHYECKOii padoThl, B TOM YHCIIE C TOMOIIBIO HU(POBBIX PECYPCOB,
CBOIICTBa BEpOSITHOCTU B CEpUU UCHbITaHUH bepHynu

Cayuaiinas
BeJIMYNHA
(6 1)

CnydailHass BeJMYMHA W pPACIpPEICICHUE
BEPOATHOCTEN. MaTemMaTU4eCKOe OXKUJAHUE U
JUCIiepcusl ciy4yanHoM BenuuuHbl. [Ipumepst
MaTeMaTU4YECKOro 0KUJAHUS KakK
TEOPETHYECKOr0 CpEeIHEero 3HAYEHUS
BEJINYMHBI.

[TonsiTue o0 3akoHe OONBIIUX  YHUCEIL
N3mepeHne  BEpOATHOCTEH €  IIOMOIIBIO
yacToT. [IpumeHenne 3akoHa OOIBIIMX YHUCE.

OcBouth Ha 0230BOM YpPOBHe NMOHSITUSI: CllydaiiHas BEIWYMHA, 3HAUCHUE CIIy4alHOHN
BEJIMYMHBI, pacrpeiesieHue BEPOSTHOCTEH.

H3yuyats M 00Cy:KIaTh IPUMEPBI IUCKPETHBIX U HENPEPBIBHBIX CIIyYalHbBIX BEJIMYUH
(poct, Bec uyeNoOBEKa, YHMCIEHHOCTb HAaceJleHUus, JpYrue HW3MEHUYUBBIE BEIMYMHBI,
paccMaTpUBABIIMECS B Kypce CTATUCTHKH), MOAEIbHBIX CIyYalHbIX BEJIMYMH, CBA3aHHBIX
CO CITy4aiiHBIMH OTIBITaMU (OpOCaHNE MOHETHI, UTPATbHON KOCTH, CO CIIydaifHBIM BEIOOPOM
U T. IL.).

OcBauBaTh Ha 0a30BOM YPOBHe MOHSATHSI: MAaTeMaTHUUYECKOE OXMJAHHE CIy4ailHOI
BEJIMYMHBI KaK TEOPETHUUECKOE CPEAHEE 3HAUEHUE, JUCIIEPCUs CIIy4allHON BEJIMYMHBI KaK
aHAJIOT JUCIIEPCUU YHUCIIOBOTO HAabopa.

PemiaTh 3aga4u Ha BBIUMCIIEHHE MATEMAaTUYECKOTO OKUIAHUS U JUCIIEPCUU JTUCKPETHON
CIIy4aifHOM BEJTMYMHBI 110 33JJaHHOMY PacIpe/ie]ICHHUI0, B TOM YHCIIE 3a/1a4, CBSI3aHHBIX CO
CTpaxOBaHHEM U JIOTEPESIMU (C HANpaBIIAIONLIEH TOMOIIBIO).

3HAKOMHTBCS C MATEMATUYECKUM OKHJIaHUEM U TUCTIEpCUEN HEKOTOPBIX paclpeeeHNH,
B TOM YMCJIE PaCIpeNEICHUS CIy4ailHONW BETMUNHBI «YUCIIO YCIIEXOB» B CEPUU UCIIBITAHUI
bepnyin.

M3yuyath 4acTOTy COOBITHS B TOBTOPSAIOIIMXCS CIy4YalHBIX OMNbITAX Kak CIIydallHYIO
BEJIMYNHY.

3HaKOMHTBCSI C 3aKOHOM Oouybmux uuceln (B ¢opme bepnysmum): mpu O0JBIIOM YHUCIE
OTIBITOB YacTOTa COOBITHS OJIM3KA K €r0 BEpOSITHOCTH.

Pemiath 3agaum Ha M3MEpPEHUE BEPOSTHOCTEM C MOMOIIbIO YacTOT (C HampaBIsIOLIEH
ITOMOIIIBIO).

OO0cy:k1aTh POJIb 3aKOHA OOJIBIIUX YHCENl B 000CHOBAHUU YaCTOTHOT'O METOJ1a U3MEPEHUS
BEPOSITHOCTEH.
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OOcy)kmaTh 3aKOH OOJIBIIMX YMCEN KaK MPOSBICHUE CTaTUCTUYECKOW yCTOWYMBOCTH B
M3MEHYMBBIX SIBIICHHUAX, POJIb 3aKOHA OOJBIINX YHCEI B IPUPOJIC U B KHU3HU YEIOBEKA.

O0o001menue,
KOHTPOJIb
(10 u.)

IIpencraBnenne  gaHHbIX.  OnucaTenbHas
CTaTUCTHUKA. BepodtHOCT  Cy4alHOrO
COOBITHS. OEeMEHTHI KOMOHHATOPUKH.
CrnyualiHble BETUUHUHBI U PaCPEICIICHUS.

IloBTOPSATH N3YYEHHOE U BHICTPANBATH CHCTEMY 3HAHUM.

PemaTh 3aaum Ha IPEICTABIICHUE U ONTUCAHUE JaHHBIX.

Pemarh 3amayM Ha HAXOXJCHHUE BEPOATHOCTEW COOBITHIL, B TOM 4YHCIE B OIBITaX C
PaBHOBO3MOXKHBIMU ~ JJICMEHTAPHBIMU  COOBITHUSIMU, BEPOSATHOCTEH OOBEAMHEHUS U
nepeceyeHusi COOBITHM, BBIYUCIATH BEPOSTHOCTH B OMNBITAX C CEPUSMHU CIy4dailHBIX
HUCTIBITAHU N

[Tpu pa3zpaboTke pabouell MporpaMMbl B TEMAaTHUYECKOM IUIAHUPOBAHUM JIOJKHBI OBITH YUTE€HbI BO3MOYKHOCTU HCIOJIb30BAHUS
AJIEKTPOHHBIX (LIU(POBBIX) 00pa30BATENbHBIX PECYPCOB, SBISAIOUIMXCA Yy4€OHO-METOJAMYECKUMHU MaTepuaiamMu (MyJIbTUMEIUIHbIE
IIPOrPaMMbl, 3JIEKTPOHHbIE YUYEOHUKU U 3aJaYHUKHU, dJIEKTPOHHbIE OMOIMOTEKH, BUPTYyalbHbIE JJAOOPATOPUH, UTPOBBIE MPOrPAMMBI,
KOJUIEKIIUU [IU(PPOBBIX 00pa30BaATEIbHBIX PECYPCOB), UCIIOIB3YEMBIMH JUIsl 00YUEHUSI U BOCIUTAHUS PA3IIMYHBIX TPYIIII OJIb30BaTEIIEH,
IPEJICTaBICHHBIMU B 3JIEKTPOHHOM (LIM(GPOBOM) BHUJIE U pealu3yromuMu aunakruyeckue Bo3moxkHoctd KT, conepikanue KoTopbix
COOTBETCTBYET 3aKOHOJIATEIbCTBY 00 00pa30BaHUH.
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