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[TOACHUTEJIbHA A 3AIINMCKA

[Ipumepnas pabGouass mporpamMma IO MaTEMaTHKE Il OOYyYarolmMXcsl C
3a/iepKKOM mcuxuyeckoro passutus (manee — 3I1P) Ha ypoBHE OCHOBHOIrO 00IIETO
oOpa3oBaHMsI TOATOTOBJIEHa Ha OCHOBe DeAepalbHOTO TOCYJApPCTBEHHOTO
o0pa3oBaTeNbHOTO  CTaHAapTa OCHOBHOTO  oOmero  obpaszoBanus  (IIpukas
Munnpocsemenust Poccun ot 31.05.2021 1. Ne 287, 3apeructpupoBan
MunucrepctBoM toctunimu  Poccuiickot ®@enepanuu 05.07.2021 r., per. HOMEp
64101) (manee — @OI'OC 0OO0O), IlpumepHoil aganTUPOBAHHOW OCHOBHOM
00pa3oBaTEIbLHOM MPOrpaMMbl OCHOBHOIO OOIIETO 00pa3oBaHUsI OOYYAIOUIUXCS C
3a/IepKKON TcuXxudeckoro pa3utus (ogoOpeHHoi pemeHneM ®YMO no obmemy
obOpazoBanuto (mporokos oT 18 maprta 2022 r. Ne 1/22)) (manee — ITAOOIT OOO
311P), IlpumepHoii paboueld mporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHHUS IO
npeamery  «Marematuka», [IpumepHON mnporpaMmbl BOCHUTaHHUS, C YYETOM
pacrpeiesIeHHbIX MO KJlaccaM MPOBEPSEMbIX TPeOOBAaHUM K pe3yibTaTaM OCBOCHHS
AnanTupoBaHHOW OCHOBHOW 00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOIO OOILIEro
oOpa3oBaHusl OOy4YaroIIMXCAd C 33ACPKKOW IMCUXUYECKOTro pa3BuTHs. B paboueit
MporpaMMe YYTEHbl WUJIEM U ToJIokeHUs KoHuenmuu pa3BUTHS MAaTEMaTUYECKOIrO
oOpazoBanus B Poccuiickoit denepanum.

OO0mas xapakTepucTuKa y4eOHOro npeamera «MareMaTuKay

VYueOubiit npenmer «MaremaTuka» BXOAUT B MNPEAMETHYHO 00JacTh
«Marematuka u uHpopMatuka». OH CMOCOOCTBYET PA3BUTHIO BBIYUCIUTEIHHOM
KYJbTYpbl U JIOTHUYECKOTO MBINUICHUS, (OPMUPOBAHUIO YMEHHUS TOJb30BATHCSA
AITOpUTMaMH, a TaKXKe MPHOOPETCHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIMUMBIX B
MOBCEHEBHON >ku3HU oOyuaromuxcs ¢ 3I[IP. VYueOHbiii mnpemmer pas3BuBaeT
MBIIICHHE, MPOCTPAHCTBEHHOE BOOOpakeHne, (YHKIMOHAIBHYI0 TPaMOTHOCTD,
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YMEHHS  BOCHOPUHHMATh M  KPUTHYECKH  aAHAJIM3UPOBATh  MH(OPMALHUIO,
MPEICTaBICHHYIO B PA3JIMYHBIX (hopmax.

OOyuenne MaTeMaTHKE JaET BO3MOXKHOCTb pa3BUBaTh y oOydaromuxcs ¢ 3[1P
TOYHYI, PAlMOHAIBHYI0O U HWH()OPMATUBHYIO pe€dyb, YMEHHE OTOHMpaTh Haubosee
NOJIXOSIINE SI3bIKOBBIC, CUMBOJUYECKUE, rpaduyecKue CpelCTBa NJisi BBIPAXKEHUS
CYXKJIEHUH U HAIJISIAHOTO UX MPEICTABICHUSI.

HeobxoaumbiM KOMIIOHEHTOM OOIIEH KyJIbTYphl B COBPEMEHHOM TOJIKOBAHHUH
ABJsSIeTCsl  o0lee 3HAaKOMCTBO C METOJaMu  TO3HAHUSA  JEHCTBUTEIBHOCTH,
IPEACTABICHUE O MPEAMETE U METOIAX MATEMATUKH, UX OTINYUN OT METOAOB APYTUX
€CTECTBEHHBIX M T'YMaHUTapHBIX HayK, 00 OCOOEHHOCTSAX MPUMEHEHHUS MaTeMaTHUKH
JUISL pEelIeHUs] HAy4YHbIX W NPUKIAJAHBIX 3a7ad. TakuMm o0pa3oM, MaTeMaTH4eCcKoe
o0pa3oBaHNHE BHOCUT CBOM BKJIAJl B (DOPMUPOBAHKUE OOIIEH KYJIbTYpbl YEIOBEKA.

N3yueHne maTemMaTHMKUA TakKXe CIIOCOOCTBYET 3CTETHMYECKOMY BOCIMTAHHIO
YEJIO0BEKA, NMOHUMAHHUIO KpPAacOThl M M3AIIECTBA MATEMAaTUYECKUX PACCYKICHHM,
BOCITPUSITUIO TEOMETPUUYECKHUX (DOPM, YCBOECHUIO UJIEU CUMMETPUH.

[Iporpamma oTpakaeT cojepxaHue oOydeHHus mnpeaMery «MaremaTtuka» ¢
y4eTOM 0COOBIX 00pa3oBaTeabHbIX NOoTpeOHOCTEN oOyuatonuxcs ¢ 3I1P. OBnanenue
yuyeOHBIM IpeaMeToM «MaremaTtruka» IpeCTaBiIseT ONPEASICHHYIO CI0KHOCTh IS
yagamuxcst ¢ 3[IP. ¥V oOyuaromuxcs ¢ 3I1P nambosiee BbIpake€HBI OTCTAaBaHHS B
pPa3BUTUU CIIOBECHO-JIOTMUECKUX (OPM MBINUICHUS, TOITOMY aOCTpakTHbIE W
OTBJICYEHHBIE KAaTETOPUH MM TPYIHOAOCTYIHBI. B TOKE€ BpeMs NpU CHEHUATBHOM
oOydyeHHM oOyd4arolmuecss MOTYT BBIIOJHATH 3aJaHus 1o aidroputMmy. OHu
BOCIIPUMMYMBBI K MOMOIIY, MOTYT BBIIIOJHUTH NEPEHOC HA AHAIOTMYHOE 3a/IaHHE
YCBOEGHHOTO crocoba pemieHusi. CHUKEHUE PAa3BUTHS MBICIUTENBHBIX ONEpaluid U
3aMEIJICHHOE CTAHOBJICHUE JIOTUYECKUX JEUCTBUM MPUBOIAT K HEAOCTATOYHOU
OCMBICJIEHHOCTH COBEPIIAEMbIX Y4EOHBIX NEUCTBUI. Y 00ydaromuXcs 3aTpyAHEHBI
CUYETHBIE BBIUYMCIICHUS, MPOU3BOAUMBIE B yME. B NUCBMEHHBIX BBIUUCIEHUSX OHH
MOTYT MpPOIYCKaTh OJWH W3 MPOMEXKYTOUHbIX maroB. IIpm pabore ¢ yUCIOBBIMU
BBIPQKEHUSIMU, BBIUMCICHUEM HUX 3HAYEHUS MOTYT HE YAEP>KUBATh MPABHIbHBIM
nopsiiok nevictBuil. [lpu ympoienun, mpeoOpa3oBaHWM BBIPAKEHHUH ydaluecs ¢
3[IP He MOryT CaMOCTOSITEJIBHO MPUHATH pEUIEHUE O MOCIEH0BATENbHOCTH
BBITIOJIHEHUS JEUCTBUN. KOHKPETHOCTh MBIIUICHUS OCJOXKHSET YCBOEHUS HaBbIKA
peLICHUs YpPaBHEHUM, HEPABEHCTB, CUCTEMbl ypaBHEHHW. MM MalloIoCTyIIHO
COBEpIIIEHHUE 0OPATUMBIX OTIEpaIUi.

Huskuii  ypoBeHb  pa3BUTHS  JIOTUYECKUX  OIEpallMi, HEAOCTATOYHAas
00O0OIIIEHHOCTh MBIIUICHUS 3aTPYAHSIOT H3ydyeHue Tembl «DyHKUUM»: TMpHU
onpeaeneHU  (QYHKIMOHATBHOM 3aBUCUMOCTH, TMPH OMNHMCAHUU TpauuecKoi
CUTYaIINH, UCTIONB3Ys] TEOMETPUUECKHUH, anredpandeckuid, (PyHKIIMOHATBHBIN S3bIKH.



Hepenko yuamiuecst He BUAAT pa3HUIBI MEXKAY OOJACThIO ompezeNeHus PyHKIUUA U
00J1aCcThIO 3HAUYEHUH.

Pemenne 3amad conmpspkeHO € TPYAHOCTSMHU O(OpMIIEHHS KpaTKOM 3alucH,
MPOBEJICHUS aHAIN3a YCIOBHS 3aJa4ul, BbIJCNICHUs CcyliecTBeHHOro. Obyydaromuecs ¢
3IIP 3arpynHstoTcs caenaTh yMO3aKIOYEHHE OT OOLIEr0o K YacTHOMY, HEPEIKO
BbIOMpAOT HEpalMOHaJbHBIE CIOCOOBI  PEIIECHUs, WHOIJA OrPaHUYUBAIOTCS
MaHUITYJISIUSAMU C YHCIIAMH.

[Ipy wu3yyeHuum reoMeTrpuueckoro Marepuana oOydaromuecs ¢  3IIP
CTAJIKMBAIOTCS C  TPYAHOCTBIO  J€JIaTh  JIOTUYECKHE  BBIBOJABI,  CTPOUTH
MOCJIeIOBaTEIbHBIE paccyx1eHus. HenpouHble 3HaHUSI OCHOBHBIX TEOPEM FE€OMETPHUHU
MPUBOJAMUT K OMMOKaM B pEUIEHUH IeoMEeTpHuYecKuX 3anad. OOydarommuecss MOryT
MOJAMEHUTH (POPMYIly, HEIPABUIBHO MPUMEHUTH TeopeMy. K cepbe3HbIM OlIMOKaM B
pelieHuM  3aJad4  OPHUBOMAT  HEJAOCTAaTOYHO  PA3BUTHIE  MPOCTPAHCTBEHHBIC
npencraBieHus. VIM CI0KHO BBIIOJIHUTH YEPTEXK K YCIOBHIO, B MUCbMEHHBIX paboTax
OHHU HE MOTYT IPUBECTU OOBICHEHUE K UEPTEKY.

ToyHOCTH 3alIOMHMHAHUS U BOCIIPOU3BEACHUS y4YEOHOrO MaTepuana CHUKEHBI
[0 MPHUYMHE CJIa00CTH MHECTHUYECKOH MEeATENbHOCTH, CYKEHUs oObeMa IMaMSTH.
O6yuaronumest ¢ 3IIP TpeOyercsi Oosbllie BpeMEHHM Ha 3akKpeIlieHUe maTepuala,
aKTyalnu3alus 3HaHUH 10 0NOpe MPHU BOCIPOU3BEICHHH.

JUis  mpeonosieHuss TPYOHOCTEW B HM3YYEHMHM Y4YeOHOro IpeamMera
«MaremaTuka» He0OXoaMMa afanTaius o0beMa U XapakTepa yueOHOro Marepuaia K
MO3HaBaTENIbHBIM BO3MOXHOCTSIM yyammxca ¢ 3[IP. Cnenyer yuyeOHBII Marepuan
MPENOJHOCUTh HEOOJbIIUMHU MOPLMIMH, YCIOXKHSS €ro MOCTENEHHO, HU3bICKUBATH
CHOCOObI  afanTaluMyd TPYAHBIX 3aJaHUil, HEKOTOpble TEMbl JlaBaTh Kak
O03HAKOMHUTEJIBHBIE; UCKJIIOYaTh OTJEJbHBIC TPYZHBIE JI0Ka3aTeJIbCTBA;
TEOPETHYECKUI Marepuanl pPEKOMEHAYETCs H3y4daTb B IIPOLECCe NPaKTUYECKOU
NEeSATENBHOCTH MO pelleHuto 3anad. OpraHuyeckoe €IWHCTBO MPaKTUYECKOM U
YMCTBEHHOM JESATENbHOCTH YyYallMXCSl Ha YPOKaX MaTeMaTHUKUA CIOCOOCTBYIOT
IPOYHOMY U CO3HATEJIbHOMY YCBOCHHIO Oa3HCHBIX MaTEeMaTHUECKUX 3HAHUM U
YMEHUM.

Hean u 3axa4yu n3y4ennst yueOHoro npeamera «MaremaTuka

[TpuopuTeTHbIMU Yyenamu 00ydeHus MaTeMaTuke B 5—9 kiaccax sBIISIOTCS:

* (popmMupoBaHUE LEHTPATBHBIX MAaTEMaTHUYECKUX MOHATHM (YMCIO, BEIMYMHA,
reoMerpuyeckas  urypa, NIEPEMEHHAs,  BEPOSTHOCTD, byHKIMA),
00€eCleynBaOIINX MPEEMCTBEHHOCTh M MEPCHEKTUBHOCTh MAaTEMaTHYECKOTO
obOpazoBanus obOy4aromuxcs ¢ 3I1P;



nonsenenue oOydaromuxcs ¢ 3[IP Ha pocTymHOM i HUX YpOBHE K
OCO3HAaHHUIO B3aMMOCBS3M MATEMATHKHA M OKPYXAIOIIEro MUpa, MOHUMAaHUE
MaTE€MaTHUKH KaK 4acTu oOlIel KylIbTyphl YEJIOBEUECTBA,

pa3BUTHE UHTEIUICKTYaJbHBIX M TBOPUYECKHX CIIOCOOHOCTEH OOydarolmuxcs c
3I1P, IM03HABATEIIbHOU aKTUBHOCTH, HUCCIEeI0BATCIbCKUX YMEHUM,
KPUTHYHOCTH MBILIJIEHUS, UHTEPECA K U3YUYEHHIO MAaTEMaTHKH;

dbopmupoBaHre (QYHKIIMOHAJIBLHON MaTeMaTU4YeCKOM TI'paMOTHOCTH: YMEHHS
pacro3HaBaTh NPOSBICHHUS  MAaTEMaTHYECKUX  MOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEAJbHBIX JKW3HEHHBIX CHUTYalUSX W MPHU HU3YYCHUU
JIPYrUX Y4eOHBIX MPEAMETOB, MPOSBICHNS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEM,
dbopMynupoBaTh WX Ha S3bIKE MaTeMaTHKH W CO3/1aBaTh MaTeMaTHUECKHE
MOJENH, IMPUMEHATH OCBOEHHBIM MAaTEMAaTHYECKWU ammapar il pPEIIeHUs
MPAaKTUKO-OPUEHTUPOBAHHBIX  337a4, HHTEPHPETUPOBaTh U  OIICHUBATh
IIOJIy4YE€HHBIE PE3YJIbTATHI.

JlocTrkeHne 3TuX 1enei 00ecreunBaeTCs peuIeHUEM CIEeIYIOIUX 3a0ay.:
dbopmupoBath y oOyuaromuxcs ¢ 3P HaBblkM y4eOHO-TIO3HABATEILHOMN
NEeSATEIbHOCTH: INIAHUPOBaHUE Pa0OThI, TOUCK PALIMOHAIIBHBIX MTyTEH ee
BBITIOJTHEH NS, OCYIIECTBIECHNS CAMOKOHTPOJIS;

CIIOCOOCTBOBATh HMHTEIUIEKTYaJIbHOMY pPa3BUTHIO, (OPMHUPOBATH KadyecTBa,
HEOOXOMMbIE YETOBEKY ISl TOJHOLICHHOHN U3HU B COBPEMEHHOM OOIIIECTBE,
CBOMCTBEHHBIE MATEMATUYECKOU JEATEIBHOCTU: ICHOCTH U TOYHOCTH MBICIIH,
MHTYUIIMH, TPOCTPAHCTBEHHBIX MPEACTaBICHUHN, CHOCOOHOCTH K MPEOJI0JICHHUIO
TPYAHOCTEN;

(bopMHpOBaTh KIIOYEBBIE KOMIETEHIIMM YYalIUXCsl B pPaMKax MpeIMETHON
obnactu «MaremaTuka 1 HUHGOpPMATUKAY;

pa3BUBaTh NOHATHITHOE MbIIIUIEHHS oOyuatomuxcs ¢ 311P;

OCYILECTBISATh KOPPEKILIMIO TIO3HABATENbHBIX MpoLeccoB oOyuatonuxcs ¢ 3I1P,
HEOOXOJUMBIX JUIsI OCBOEHHUS MPOTrpaMMHOIO Marepuayia Mo Yy4eOHOMY
IpEAMETY;

peaycMaTpuBaTh BO3MOXKHOCTh KOMIIEHCAIIMU 00pa30BaTENbHBIX JACHUIIUTOB
B OCBOEHHUH IMPEAIIECTBYIOIIEI0 IPOrpaMMHOI0 MaTepuaia y 00y4aroImuxcs ¢
3I1IP 1 HEIOCTATKOB B UX MAaTEMAaTHUYECKOM PA3BUTHUH;

chOpMHPOBATH YCTOMYMBBIA HHTEPEC YUAIIUXCS K MPEIMETY;

BBISIBIIATH U Pa3BUBATh MATEMATUYECKHE U TBOPUECKHUE CIIOCOOHOCTH.
OcHOBHbIE JTUHUM COJAEpX aHUs Kypca maTemMaTuku B 5—9 knaccax: «Hucna u

BBIUUCTIEHUS», «Anredpa» («Anredpandeckue BbIpOKCHUS», «YPaBHEHUS W

HepaBeHCTBaY), «Dyukmumy, «['eomerpus» («l'eomerpuueckne GUTypel W HX

CBONCTBaY, «MI3MepeHne TeOMEeTPUUECKUX BEJIUUUHY), « BEpOSATHOCTD U CTATUCTUKAY.

HaHHI)IC JIMHUH Pa3BHUBAIOTCA IIAapaJUICIIbHO, KaxKaasd B COOTBECTCTBUHU C COOCTBEHHOM
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JIOTUKOM, OJIHAKO HE HE3aBUCUMO OJHA OT JPYyrod, a B TECHOM KOHTaKTe H
B3aumonercTBur. Kpome »3Toro, ux oOOBEAMHSET JOTUYECKasl COCTaBJISIOLIAs,
TPAJAWIIMOHHO TpHUCYIIas MaTeMaTHUKe W TPOHU3BIBAIOIIAS BCE MaTEMaTUYECKHE
Kypcbl U conaepxatenbHble JuHUM. CdopmynupoBanHoe B DenepalibHOM
roCy/IapCTBEHHOM 0O0pa30BaTebHOM CTaHAapTe OCHOBHOTO OOIIEro oOpa3oBaHUs
TpeOOBaHUE «YMETh OMNEPUPOBATH MOHSITUSIMU: OIpPEACICHUE, aKCHMOMa, TeOopema,
JI0Ka3aTeNbCTBO; YMEHUE pAaclo3HaBaTh HWCTUHHBIE M JIOKHBIE BBICKa3bIBAHMS,
OPUBOJUTH TPUMEPBl M KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS M OTPUIIAHUS
BBICKa3bIBaHUI» OTHOCHUTCSI KO BCEM KypcaM, a (OpMUPOBAHUE JIOTHUYECKUX YMEHUN
pacmpezensercs 1O BCeM TrojaM OOy4YeHHsS Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHU4.

Conepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTam
ocBoeHus [IpumepHoii paboueil mporpamMmsl, pacrpeaeaEHHbIM 0 rogaM oOy4YeHus,
CTPYKTYpPUPOBAHO TaKUM OOpa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIUIHATBHBIM
BompocaM oOyyaromuecsi oOpamjaiuch HEOJHOKPATHO, YTOOBI  OBJIAJICHUE
MaTeMaTUYECKUMU TOHATUAMHU M HABBIKAMU OCYILIECTBIISUIOCH IMOCIEAOBATEIBHO U
MOCTYMATENbHO, C COOJIOJICHUEM MPUHIIUIA TPEEMCTBEHHOCTH, & HOBBIC 3HAHUSA
BKJIFOYAQJIUCh B OOIIYI0 CUCTEMY MATEMAaTHUYECKUX IMPEACTABICHHUN 00YyYarolUXCs C
3I1P, pacumpsis u yriyoussis €€, oOpa3ysl MPOYHbIE MHOXECTBEHHbIE CBs3H. O01IMe
eI u3ydeHus yueOHoro npeamera «MartemaTuka» mnpeactaBieHsl B [IpumepHoit
paboueil mporpaMmmMe OCHOBHOT'O O0IIIEro 00pa3oBaHus.

Ocob0enHocTH 0TOOpPA M aaNTALIAM Y4eOHOT0 MaTepUAaJia 0 MaTeMaTHKe

OOyuenue ydeOHOMy mpenmery «MaTemaTuka» CTPOUTCA Ha CO3JAAHHUH
ONTUMAJIBHBIX YCJIOBHUH JJII YCBOSHUSI TPOrPAMMHOTO MaTepuajia oOyqdaronuMucs ¢
311P. bonbioe BHUMaHUE yAenseTcs: 0TOOpy y4eOHOro MaTepuaia B COOTBETCTBUU C
NPUHLIUIIOM JOCTYMHOCTH IpPH COXpPAaHEHHWU 00Iero 0a30BOro YypoBHS, KOTOPBIN
JOJKEH MO COAEPKAHUIO U 00beMy OBbITh aJaNTUPOBAHHBIM [JIsi OOYYaIOIIUXCS C
3I1P B cOOTBETCTBUM € MX OCOOBIMH 00pa3oBaTelbHBIMU MOTpeOHOCTSIMU. Crlenyer
oOnerunTh oOBIaJeHue marepuagoMm oOydaromumucs ¢ 3IIP mocpenctBom ero
JIETANTBHOTO OOBSICHEHUS C CUCTEMATHYECKUM TTOBTOPOM, MHOTOKPATHOM TPEHUPOBKU
B MNPUMEHEHUM 3HAHWM, MCHOJIb3YS MPUEMbl AKTyalu3aluu (BU3yallbHasi OMOpa,
MaMsITKa).

[IpumepHast nporpamma npeycMaTpuBaeT BHECEHUE HEKOTOPBIX U3MEHEHHUI:
yYMEHbIIEHUE 00bEMa TEOPETUYECKUX CBEJCHUMN, BbIHECEHHE OTIEIbHBIX TEM WJIH
LEJBIX Pa3/esioB B MaTepuabl sl 0030pHOT0, 03HAKOMHUTEIBLHOTO N3YUECHHUS.
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N3meHnenus nporpammsl B 5-9 kiaccax

Mamemamuxka é 5 u 6 knaccax

B 03HaKOMUTENBHOM IUIaHE PEKOMEHAYETCS H3y4daTh CIEAYIOIIUE TEMBI:
«Pumckas nHymepauus», «PaBubie uryps», «lumunap, xonyc, map», «Kyo»,
«IIpssmoyronpHbIN napauienenunen», «llepemenenre no KOOPAMHATHON MIPSMON,
«Mopaynb uucnay, «YucioBble TpPOMEXKYTKW»; «Macmrad» (u3ydaercss B Kypce
«I['eorpadusi»); «M300paxkeHne reoMeTpuuecKux (PUryp Ha HETMHOBAHHON Oymare
WCIIOJB30BaHUEM LMPKYJIs, JIMHEUMKH, YIOJIbHUKA, TpaHCIopTupa», «JlnuHa
OKpy)kHOCTHY», «lInomane kpyray», «[lapamnensubie npsmeie», «lleprneHauKyspHbIe
npsiMbiey», «OceBasi U IIEHTpaJIbHAsE CHMMETPUMY (M3y4aeTcsl B Kypce FreOMETPUN);
«beckoHeuHble TEPUOAMYECKHE ACCATHYHBIE Ipoou. JlecaTnyHoe NpHUOIIKEHNE
O0OBIKHOBEHHOM JpoOu» (M3yyaercs B Kypce anreOpsl).

Crenyer yMEHBIIMTH KOJIMYECTBO YacOB Ha CleAylOIME Tembl: «Pemenne
JOTUYECKUU 3amau», «JlnmHa otpeskayn, «lllkame», «PacnpenenuTenbHbI 3aKOH
YMHOXEHHS», «3aluch MPOU3BEIEHUS ¢ OYKBEHHBIMU MHOXKUTEIIMUY, «llocTpoeHune
KOH(Urypanuii U3 vacrel npsMon, OKPYKHOCTH Ha HEIIMHOBAHHOM M KJIETYATOU
oymarey, «Jlenurenu u kpatHbie. [IpuszHaku nenumoctu», «Hambonbmuii oOuuit
JENUTENIb U HauMEHbIlee oOliee KpaTHoe. JleMMMOCTh CyMMBbI UM MPOU3BEACHUS.
«IIpuBenenne apoOM K HOBOMY 3HameHaTenwo», «HaxoxaeHue yvacTu 1ENOro u
LeJoro 1o ero 4vactu». «OKpyryieHue AEeCATUYHBIX apoOei». «PemeHue 3amau
nepebopoM BCEX BO3MOXKHBIX BapuaHTOB». «CocTaBiieHME OYKBEHHBIX BBIPaKEHUH
0 YCJIOBHUIO 3ajaun». BbIcBOOOAMBIIMECS Yachl MOXXHO MCIONb30BaTh Ha
MOBTOPEHHE (B Havajie M KOHIIE Y4eOHOro rojia), Ha u3ydeHue Hanbosee TPYIHbIX U
3HAUYMMBIX T€M: B V KJlacce — Ha pelleHre ypaBHEHUH, TpUBEACHUE JPOOU K HOBOMY
3HAMEHATENI0, YMHOKEHUE U JIEJICHUE IECATUUHBIX Opo0el, u3MepeHue yrios; B VI
KJIacC€ — JIEUCTBHs C IIOJIOKUTEIBHBIMU M OTPULATEIBHBIMU YHCIIAMH, PELICHUE
YpaBHEHUH, CIIOKEHUE M BBIYMTAHUE YMCEIN, COJIEPKAIIUX LEIYI0 U IPOOHYIO YacTb,
Ha YMHO>XEHHUE U JIeJIeHUEe OOBIKHOBEHHBIX APOOEH.

Anzeopa

B 03HakOMHUTENBHOM IUIaHE PEKOMEHAYETCS H3ydaTh CIEAYIOLIUE TEMBI:
«ppaunonanbHbie yncia. JleiicTBUTENbHbIE Yncia», «CpaBHEHUE JEHCTBUTEIbHBIX
quces, apu@METHISCKHe JCHCTBHSA C JICMCTBUTEIBHBIMH YuCIaMi», «HaxoxmeHue
MpUOJIMKEHHBIX 3HAYEHUU KBaapaTHOro KopHs», «Teopema Buera», «Pemenus
YPAaBHEHUM TPETbE M YETBEPTOU CTEIEHEN pPAa3JIOKEHUEM Ha MHOXUTEIN,
«DyHKIHA Y =VX u ee rpaduk», «llorpemrHocTh M TOYHOCTH NPUOIHKEHUS,
«YeTHble U HeueTHbIE QyHKIUNY, «DyHKIMA y=X", «DyHKIMSA y= ax?, ee rpaduK U
ceoiictBa. 'papuku QyHkiumii y= ax? + n u y=a(x-m)?, «VYpaBHEHHE C IByMS
nepeMeHHbIMU W ero rpaduk», «I'pabuueckuit crnocod penieHus CUCTEMBI
ypaBHeHU», «M300pakeHne wWiICHOB apu(METHUECKOW U TeOMETPUYECKOM
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MPOrpeECCHil  TOYKAMHA  HAa  KOOPAMHATHOM  IUIOCKOCTU.  JIMHEWHBIM U
HKCIIOHEHUUAIBHBIN pOCT. CII0XKHBIE POLICHTHI».

Crnenyer yMEHbIIUTH KOJIMYECTBO YACOB HA U3y4YeHHE TeM: «DOpMyIIbD»,
«/loka3aTenbCTBO TOXKAECTBY, «JIMHEWHOE ypaBHEHHME C JBYMs HEHU3BECTHBIMUY,
«I'padux nuHEHHOTO ypaBHEHHS C ABYMs MepeMeHHBbIMN», «['padudeckoe pemieHne
JMHEHHBIX YpPaBHEHUI M CUCTEM JIMHEWHBIX YpaBHEHUI», « CBOICTBA KBaJpaTUUHOU
byHKITUN.

BricBoOoauBIIMECS Yackl PEKOMEHIYETCS HCMOJb30BaTh: I JydllIen
npopaboTKku Hambojee BaXXHBIX TeM Kypca: «Pemenue ypaBHeHuit», «Pemienue
cCUCTeM ypaBHeHUI», «COBMECTHBIE JEUCTBUA C ApoOsmMmu», «lIpuMeHeHue CBOMCTB
apu(pMeTHYEeCKOro KBaJpaTHOIO KOPHSA»; Ha IOBTOPEHUE, pEIICHHE 3a/ad,
npeoOpa3oBaHuE BbIPAXKEHUM, a TAKXKe Ha 3aKpeIJICHHE N3YYEHHOI0 MaTepuasa.

T'eomempusn

CrenyeT OCHOBHOE BHUMAHME YACIHTH MPAKTUYECKOM HANPABIECHHOCTH Kypca,
UCKJIIOYMB M YNPOCTHB HAWOOJEEe CIOXKHBIM Ui BOCHPUATUS TEOPETHUYECKUN
matepuan. Ha ypokax reomeTpuum HEOOXOAMMO MAaKCHMalIbHO HCIOJIB30BaTh
HarJsigHble CpeicTBa OO0ydeHMs, OOJIbLIE NPOBOAUTH MPAKTUYECKUX paboT ¢
yYaluMHucs, pemath 3agaud. CTpoUTh pelieHne 3aa4 Ipy NOCTOSSHHOM OOpallleHuA
K HarJATHOCTHA — PUCYHKaM M YEpPTEkKaAM.

O3HaKOMUTENBHO JaTh TeMbl: «TeopeMbl M [1OKa3aTelbCTBO. AKCHOMBI»,
«/lokazarenbCcTBO  OT NPOTUBHOrO», «CylIecCTBOBaHME W €IWHCTBEHHOCTH
MEPIICHIUKYJIAPA K NpAMOW», «MeTos reoMeTpudecKux MecT», «MeTon yaBOeHus
Menuansly, « Teopema Paneca U TeopeMa 0 NPONOPLUOHAIBHBIX OTpe3Kax», «LleHTp
Macc  TpeyrojibHuUKa», «l3MeHeHne TpuUroHomeTpudyeckux (QyHKUUNH  Tpu
BO3pacTaHuu yria», «@Popmyisbl Uil pPaauyCcoB BIIMCAHHBIX M ONMCAaHHBIX
OKPY’KHOCTEM  MNPABWIBHBIX  MHOTOYTOJIBHUKOBY»,  «YpPaBHEHHE  NPSIMOIN»,
«/IBmxxenue», «CBOMCTBA JIBHXKEHUS», «Teopema O MPOU3BEICHUU OTPE3KOB XOPI,
TEOPEMBI O MPOU3BEICHUN OTPE3KOB CEKYIIMX, TEOPEMa O KBaJApaTe KacaTeIbHONY.

CrenyeT yMEHBIIUTh KOJMYECTBO YAaCOB Ha M3ydyeHUE TeM: «CHMMMETPUYHBIC
¢urypel. OCHOBHBIE CBOWCTBa OCEBOW CHUMMETpUM», «lLleHTpanbHas CUMMETpPUD,
«Ilapannensubii mepenocy, «IloBopor», «IIpeoOpa3zoBanue mnomodbus. IlomoOue
COOTBETCTBEHHBIX 3JEMEHTOBY», «OCHOBHBIE 33Ja4l HA IOCTPOCHHE C ITOMOIIBIO
UUPKYJIST W JIMHEWKW», «JleKapTOBBI KOOpAMHATBI Ha IIJIOCKOCTH», «PemieHue
TpeyroJbHUKOBY, «Ilomobue dhurypy.

BricBoOOaMBIIIMECS YaChl HCTIONB30BAaTh HA PEILICHUE 33/1a4 U IIOBTOPEHUE.

Bepoamnocms u cmamucmuka

B cBsi3u ¢ TeM, 4TO JTaHHBI KypC BBI3bIBAET HAMOOJBIINUE CIOXKHOCTH JUIS
oOyuatomuxcst ¢ 3IIP, cBsi3aHHBIE CO CHM)KEHHBIM YPOBHEM Pa3BUTHS CIIOBECHO-
JIOTUYECKOTO MBIIIJICHHs], €r0 U3y4YeHHE JOJHKHO CTPOUTHCS Ha 0a30BOM YpOBHE U
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JOCTYIIHOM I YYEHUKOB Marepuane. OCHOBHOE BHHUMAHHUE CIEAYET YAEIUTh
pasznenaMm, CBS3aHHBIMM C IIOBTOPEHMEM INPONIEHHOIO MAaTepHalla, YBEIUYHTH
KOJIMYECTBO YIPAKHEHMM W 3aJaHUM, CBA3aHHBIX C IPAKTUYECKOM IEATEIbHOCTHIO
00yJarommxcs.

HeoOxomumMo nepecMOTpeTh COJEpKaHUE TEOPETUUYECKOro MaTepuaia u
XapaKTEp €ro M3JIOKECHMs: TEOPETHUYECKUH MaTepuai IMPENoAHOCHTH B IIpoLecce
peleHns 3a7a4 W BBINIOJHEHUs 3aJaHUM HATJISIHO-IIPAKTHYECKOTO XapakTepa; He
TpeOOBaTh BHIBOJA M 3alIOMUHAHMS CIOXKHBIX (DOPMYI, pElIeHHs] HECTaHIAPTHBIX,
TPYROEMKHUX 3a1aHUM. P TeM ciieyeT n3ydaTh B 03HAKOMHUTEIBHOM IUIAHE.

[TpumepHas mporpamma MpenIoCcTaBiIsIeT aBTopy pabodeld mporpaMmbl CBOOOTY
B pacIpeliejIeHN MaTepuaa 1o 4eTBepTsM (TpumectpaM). Pacnipenenenue BpeMeHu
HA M3y4YeHHE TEM B TEYCHHE YYEOHOrO To/Ja CaMOCTOSTENLHO OMPEeNaeTCs
00pa3oBaTeNbHOI OpraHu3alyen U 3aBUCUT OT OCOOEHHOCTEN IPyMIbl 00yYarOIUXCs
¢ 3IIP u ux ocoObIX 00pa3oBaTENbHBIX MOTPEOHOCTEN.

IIpuMepHbIe BUABI AesiTebHOCTH 00y4aromuxcs ¢ 311P, o0ycioBiaeHHble
0co0BIMH 00pa30BaTEeIbHBIMH MOTPEOHOCTSIMH U 00ecrednBaKOIIUE
OCMBICJICHHOE OCBOCHHE CO/IePKAHUN 00pa30BaHUs 110 NMpeAMeTy

«MaTeMaTuKa»

Copepxanue BHUIOB neATeiabHocTH oOyuwarouuxca ¢ 3[IP ompenensiercss ux
0COOBIMH 00pa30BaTENbHBIMU MOTPEOHOCTAMU. [IOMUMO HIMPOKO HCHOJIB3YEMBIX B
OOII OOO o0mux 15t Bcex 00ydaromuxcs BUAOB JIEATCIbHOCTU CJIENYET YCUIIUTh
BU/JIbI JESATENBHOCTH CielIU(pUYHBIC IJIs1 TAHHON KaTeropuu AeTei, o0ecrneunBaroiye
OCMBICJIICHHOE OCBOCHHE COJAEpXaHUs O00pa30oBaHMsI 1O NPEAMETYy: YCHIIEHUE
IIPEAMETHO-TIPAKTUYECKOM JEATEIbHOCTH C AaKTUBHU3alMEl CEHCOPHBIX CHCTEM;
YepelOBaHUE BHJIOB JICATEIIBHOCTH, 33JICHCTBYIOLIMX pPa3jIM4HbIE CEHCOPHBIC
CUCTEMbI; OCBOEHUE MaTepuaia ¢ ONMOPOH Ha alrOPUTM; «IOLIArOBOCTh» B U3YUEHUU
Marepuana; HCIOJb30BAHME  JIOMOJHUTEIBHOM BHU3yaJlbHOW OMOpPHI  (CXEMBI,
1a0JIOHBI, OIMOpPHBIE TaONMIIBI); PEYEBOM OTUET O TpOLEcCe M Pe3ysbTare
JESITeIbHOCTH; BBIMOJHEHUE CIEIMAIbHBIX 3a/laHui, 00eCeUNBAIONINX KOPPEKIUIO
peryisauuu  y4eOHO-TI03HABATENbHOW JIEATEIbHOCTH W KOHTPOJb COOCTBEHHOTO
pe3ynbTara.

[IpumepHass Temarnueckass M TEPMHUHOJOTHYECKAS] JIEKCHKA COOTBETCTBYET
OOII OOO.

st oOydaromuxcst ¢ 3[IP cyimiecTBEHHBIM SIBISIOTCS TPUEMBI PabOTHI C
JEKCUYECKUM MaTepuaioM Mo mnpeamery. llpoBoautcs crenumanbHas pabora 1O
BBEJICHUIO B AKTUBHBIN CIIOBapb OOYYarOIIMXCS COOTBETCTBYIOIIEH TEPMHHOJIOTHH.
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N3ydyaemble TepMUHBI BBOJAATCA Ha TMOJUCEHCOPHOW OCHOBE, 0O0s3aTeNbHA
BU3YaJIbHAs MOAJEPIKKA, AJITOPUTMBI PA0OTHI C ONPEAEIIEHUEM, OLIOPHBIE CXEMBbI IS
aKTyaJIM3alud TEPMHUHOJIOTUH.

MecTto yueOHOro npeamera «MareMaTuKka» B y4eOHOM IJIaHE

B coorBerctBUM ¢ @DepepanbHbIM TOCYIapCTBEHHBIM 00pa30BATEIbHBIM
CTaHIapTOM OCHOBHOTO 001Iero oOpas3oBaHus y4eOHbIN mpeaMmeT «MareMaTukay
BXOJUT B TMpeAMETHYI0 oOnacTh «MaremaTuka W HWH(MOpPMATHKa» U SABISAETCS
oOs3aTeNnbHBIM U1 u3ydeHus. B 5-9 kmaccax ydeOHbIii mpenmer «MareMaTukay
TPAJAMIIMOHHO M3y4YaeTcs B paMKax CIEAYIOIUX y4eOHBIX KypcoB: B 5-6 Kiaccax —
Kypca «Marematuka», B 7-9 Kiaccax — KypcoB «Auredpa» (BKIOYash AJIEMEHTHI
CTaTUCTUKA M Teopun BeposTHocTer) u «I'eomerpusi». Hacrosmel mnporpamMmmon
BBOJIUTCS CAMOCTOSITEJIbHBIN YU4eOHBIN Kypc «BeposITHOCTh U CTATUCTUKAY.

Hacrosieit nporpammoii mperycMaTpuBaeTcs BbIJICICHUE B yUeOHOM IIJIaHE Ha
U3yYeHUE MaTeMaTUKu B 5—6 Kiaccax 5 y4eOHBIX 4YacoB B HENENI0 B TEUCHHE
KaXa0ro rojga oOydyeHus, B 7-9 kiaccax 6 y4eOHBIX YacOB B HEJEII0 B TEUCHHE
Ka)KJ0ro roja o0yueHusi, Bcero 952 yueOHbIX yaca.

Conepxxanue ydeOHOro mnpenmera «MaTemaTuka», MNOPEACTAaBIEHHOE B
[Ipumepnoii paboueit nporpamme, coorBerctByeT DI'OC OOO, IIpumepnoit
OCHOBHOM 00pa3oBaTelibHOM MporpaMMe OCHOBHOrO oOwmiero ooOpas3oBaHus,
[IpumepHOii aganTUPOBAHHONW OCHOBHOM 00pa3oBaTEIbHOM IMporpamMMe OCHOBHOI'O
o01ero 00pa3oBaHus 00YUYAIOIIUXCS € 33JIEPKKON MCUXUYECKOT'O PA3BUTHSL.

Temaruueckoe IUIaHUpPOBaHHWE  Y4EOHBIX KYpPCOB M PEKOMEHIyEeMOe
pacnpeziesieHne yueOHOTro BpeMEHHU ISl U3yUEHUsl OTAEIbHBIX TEM, PEJIOKEHHbBIE B
HACTOSIIEN MporpaMMe, HaJl0 paccMaTpUBaTh Kak IPUMEPHbBIE OPUEHTUPHI B TTIOMOIIb
COCTAaBUTEJII0 aBTOPCKOM pabouell MporpaMMmbl M TMPEXKJE BCETO YUUTENH0. ABTOP
pabouell mporpaMMbl BIIPABE YBEIMYUTH MPEAJIOKEHHOE YMCIIO YYEOHBIX YacOB Ha
TeMbl, TpeOyromue Oojee JIMTeIbHOr0 u3ydeHus oOydarommmucs c¢ 3[IP, wim
YMEHBIIUTh KOJIUYECTBO YAaCOB HA TEMBI, U3y4aeMbl€ Ha O3HAKOMUTEIBHOM YPOBHE.
JIomyCTUMO TakXe JIOKAJbHOE IE€PEPACHPEECICHUE WU IIEPECTAHOBKA HIIEMEHTOB
colepKaHusi BHYTpPM JaHHOro kiacca. KoiMuecTBO MpOBEpOYHBIX  paboT
(TemMaTHYeCcKui U UTOTOBBIM KOHTPOJb KauecTBa YCBOCHHUS y4eOHOro marepuana) u
UX TUN (CaMOCTOATENbHbIE M KOHTPOJbHbIE pPAOOTHI, TECTbI) OCTAIOTCS Ha
yCMOTpeHHE yuuTens. Takke yduTesnb BIPABE YBEJIWYUTh WM YMEHBIIUTH YHCIIO
y4eOHBIX YacoB, OTBeAEHHBIX B [IpumepHoi paboueil mporpamMmme Ha 0000IICHUE,
MOBTOPEHHUE, CHUCTEMAaTU3allMI0 3HaHUM oOydarommxcsi. EJIWHCTBEHHBIM, HO
MPUHIUITNATBHO BaXKHBIM KPUTEPHUEM, SIBISIETCS JOCTHXKEHUE PE3YyIbTaTOB OOyUEHHS,
YKa3aHHBIX B HACTOSIIEH MpOrpaMme.
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[MTPUMEPHAA PABOYA [TPOTPAMMA YYEBHOI'O KVYPCA
«MATEMATUKAY». 5-6 KITACCBI

Hean n3yvyenus yueOHOro Kypca

[IpuopuTeTHBIMU LEIIMU O0yYEHHS MaTEMaTHKE B 5—6 Kilaccax sIBISIOTCS:

" [pOJOJKEHUE (POPMUPOBAHUS OCHOBHBIX MAaTEMATUYECKUX MOHATUH (4YUCIO,
BEJIMYMHA, TeoMeTpudeckas ¢urypa), o0ecrneunBarouX IPEeeMCTBEHHOCTh U
NEPCHEKTUBHOCTh MaTEMAaTUYECKOI0 00pa30BaHus O0yYarOIIMXCS;

" pa3BUTHUE HHTEIUIEKTYyaJIbHbIX U TBOPYECKUX CIIOCOOHOCTEW OOYYarOIIUXCS C
311P, mo3HaBaTeIbHOM aKTUBHOCTH, MCCIEN0BATEIBCKUX YMEHMM, UHTEpeca K
U3YYEHUIO MAaTEMATHKHU;

* noaBeaeHue oOyyatrouxcs ¢ 3[IP Ha 1gocTymHOM i HHMX YpPOBHE K
OCO3HAHMIO B3aUMOCBSI3M MATEMATUKU U OKPYXKAIOIIEr0 MHUPA;

* (popmupoBaHue (QYHKIHMOHAIBHOM MAaTeMaTUYECKOW I'PAaMOTHOCTH: YMEHUS
pacrno3HaBaTh MaTEMaTHUYECKHE OOBEKTHI B pEabHBIX KU3HEHHBIX CUTYALIMSX,
IPUMEHATH OCBOEHHBIE YMEHHUS IJIsl PEIICHUS NPAKTUKO-OPUEHTHPOBAHHBIX
3a/lay, MHTEPIPETUPOBATH IMOJYYEHHBIE PE3YJNbTaThl M OLEHHBATh HMX Ha
COOTBETCTBHE MPAKTHYECKON CUTyalUH.

OCHOBHBIE JIMHHHM COAEp:KaHUs Kypca MaremMaTuku B S5-60 Kiaccax —
apupMeTnyecKkas U reOMETPUUYECKast, KOTOPbIE Pa3BUBAIOTCS MapajuIeNIbHO, KaX1as B
COOTBETCTBHUM C COOCTBEHHOM JIOTUKOM, OJJHAKO, HE HE3aBUCUMO OJIHA OT JPYIOii, a B
TECHOM KOHTAKTE W B3aWMMOJECHCTBHU. TakKe B Kypce NMPOUCXOIUT 3HAKOMCTBO C
3JIEMEHTaMU aJIreOpbl U ONUCATENbHON CTATUCTUKH.

N3yuyenue apudmeTndyeckoro marepuana HauMHAETCS CO CHCTeMaTH3alud U
Pa3BUTHS 3HAHUM O HATYpaJbHBIX YMCJIAX, IMOJYYEHHBIX B HadyaJbHOM wikoje. [Ipn
TOM COBEpUICHCTBOBAHWE BBIYMCIUTEIBHOW TEXHUKH U (POPMHUPOBAHUE HOBBIX
TEOPETHYECKUX 3HAHMM COYETAETCS C Pa3BUTUEM BBIYUCIUTEIBLHON KYJIbTYpHI, B
YaCTHOCTU € OOYYEHHEM MPOCTEHIINM MpUEMaM MPUKUIKH U OLIEHKU PE3yJIbTaTOB
BbIUMCIEHNNA. [3ydeHue HaTypalbHbIX 4YHCENI TMpPOAOJDKaeTcss B 6  Kiacce
3HAKOMCTBOM C Ha4aJbHBIMHU MOHATHIMHU TEOPUU JECITUMOCTH.

Hpyroii KpynHblil OJOK B COAEpXKaHUU apU(PMETUUECKON JIMHUHA — 3TO JIPOOU.
Hauasno n3ydeHus: OObIKHOBEHHBIX U JIECATUYHBIX ApoOel OTHECEHO K 5 Kiaccy. DTo
NEepBBIA 3Tall B OCBOCHUHU Jpo0e€il, KOrja MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMHU
uaesiMi, TOHATUAMU TeMbl. [Ipu 3TOM paccMoTpeHue OOBIKHOBEHHBIX JpoOeil B
MOJIHOM O0BEME MPEAIIECTBYET U3YUEHUIO JAECITUUHBIX JpOOEH, YyTo 1enecoo0pa3Ho
C TOYKU 3pPEHUS JOTUKHU W3JI0KEHHUS YHUCIOBOW JIMHUM, KOTJa MpaBuiia ACHCTBUH C
JNECATUYHBIMH JPOOSMH MOXHO OOOCHOBaTh YK€ W3BECTHBIMH aJITOPUTMAMU
BBITIOJTHEHUS JEHCTBUI ¢ OOBIKHOBEHHBIMU JAPOOSAMHU. 3HAKOMCTBO C AECCSITUYHBIMU
ApOOSIMH PAaCUIMPUT BO3MOXKHOCTH JUIS TOHMMAHUS OOYyYarOIIUMHUCSA MPHUKIIAJTHOTO
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MIPUMEHEHUSI HOBOW 3aITMCU NIPU U3YYCHUU APYTUX MPEIMETOB U IIPU MPAKTUYECKOM
ucnosibzoBanuu. K 6 kmaccy OTHECEH BTOpPOM H3Tam B U3Y4YEHUU JIpoOei, rie
IPOUCXOJIUT COBEPIICHCTBOBAaHME HABBIKOB CpaBHEHUS W MpeoOpa3oBaHus JIpoOeH,
OCBOCHHUE  HOBBIX  BBIYHCIWTEIBHBIX  AJITOPUTMOB, OTTAYWBAaHUE  TEXHUKH
BBIYMCIICHU, B TOM YKCJI€ 3HAUCHUIN BBIPAKECHUI, COAEPKAIMNX U OOBIKHOBEHHbIE, U
JECATUYHBIC APOOW, YCTAHOBIICHHE CBS3EH MEXKIy HUMH, PACCMOTPEHHE TPHUEMOB
penieHus 3a7a4 Ha Apoou. B Hayane 6 kiacca NpoOUCXOAUT 3HAKOMCTBO C IMOHSATHEM
MPOLICHTA.

OC00EHHOCTBIO U3YUYEHUS TIOJIOKUTENIBHBIX U OTPUIATEIbHBIX YUCEN SBIISICTCS
TO, YTO OHM TaKX€ MOTYT pacCMaTpUBAaThCS B HECKOJIbKO 3TamnoB. B 6 kiacce B
Hadayie u3ydeHus Tembl «lloJIoKHUTENbHBIE U OTPUILIATEIBHBIE YHWCIIA» BBIICISACTCS
noarema «llenple yucna», B pamMKax KOTOPOW 3HAKOMCTBO C OTPULATEIIBHBIMU
YyCJIaMU U JICUCTBUSIMH C TIOJIOKMTEIBHBIMU W OTPULIATEIIbHBIMU YHCIIAMU
MIPOMCXOJIUT HA OCHOBE COAEPKATEIBHOTO MOAXO0Aa. DTO IMO3BOJIAET HA JTOCTYIHOM
YPOBHE TO3HAKOMUTH YYaIIUXCSl MPAKTUYECKA CO BCEMHU OCHOBHBIMHU TOHSTHSIMU
TEMbl, B TOM YHCJIE M C IpaBWIaMH 3HAKOB MPHU BBINOJHEHUH apUPMETUUECCKUX
nevicteuil. M3ydeHue palMOHAIBHBIX YHUCE HA ATOM HE 3aKOHYMTCS, a Oyner
MPOJIOJDKEHO B Kypce anreOphl 7 Kiacca, YTO CTAHET CIEAYIOIIUM MPOXO0JI0OM BCEX
MPUHIMITHAIBHBIX BOIMPOCOB, TEM CaMbIM pa3lieJiecHue TPYJHOCTEW oO0jeryaer
BOCIIPUSITUE MaTepualia, a paclpeielieHHe BO BPEMEHU CIOCOOCTBYET MPOYHOCTHU
MPUOOPETAEMBIX HABBIKOB.

[Ipu 00yueHUHU peIIeHUI0 TEKCTOBBIX 3a7a4 B 5—O6 Kjaccax HCHOJb3YHOTCS
apudpmMeTrdecKkue Npuémsel peiieHus. TeKCTOBbIC 3a7jauM, pelllaeMbie IPU OTPabOTKe
BBIYMCIIMTEIBHBIX HABBIKOB B 5—6 Kilaccax, pacCMaTPUBAIOTCS 3aJa4d CIEAYOLIUX
BUJIOB: 3ajJaud Ha JIBIDKGHWE, Ha YacTH, Ha T[OKYyNKd, Ha pabotry u
IIPOM3BOJUTENIBHOCT, Ha IPOLEHTHI, HA OTHOWIEHHUs U nponopuuu. Kpome toro,
oOydJaromnuecs 3HaAKOMSTCS ¢ TpUEMaMU pPEIIeHUs 3a7a4 1MepedopoM BO3MOMKHBIX
BapUAHTOB, yuaTcsi paboTaThk ¢ nHMOpMaIel, mpeacTaBIeHHON B (hopMe TaOIHI] I
JIarpaMm.

B Ilpumepnoii pabGoueli mnporpamme MpeayCMOTPEeHO (popMHUpOBaHUE
MPOTIEIEBTUUECKUX alTeOpanyecKux MpeACcTaBiIeHU. bykBa kak CHMBOJI HEKOTOPOTO
Yyclia B 3aBUCUMOCTH OT MAaTE€MAaTHYECKOTO KOHTEKCTAa BBOJUTCS IOCTEMNEHHO.
BykBeHHass CMMBOJIMKA IIMPOKO HCIOJIB3YETCS MPEXKIE BCETro ISl 3alKCH OOIIMX
VTBEPXKICHUM ¥ TPENJIOKEeHUM, (opmMys, B YAaCTHOCTH JUISI BBIYUCICHUS
F€OMETPUYECKUX BEJIMYMH, B KAUECTBE «3aMECTUTEIIS YHCIIA.

B kypce «Marematuku» 5—6 KJIacCOB NpPEACTABJICHA HAIJISiHAS F€OMETPHS,
HampaBJe€HHAsT Ha  pa3BUTHE OOPa3HOTO  MBINUIEHUS, MPOCTPAHCTBEHHOTO
BOOOpaX€HUs, HM300pa3UTEIbHBIX YMEHUNA. OTO BaXHBIA JTal B H3yYCHUU
F€OMETPUHM, KOTOPBIM OCYIIECTBIAETCA HAa HAIVISAHO-IIPAKTUYECKOM YPOBHE,

16



OMHUpaeTCsl Ha HarAgHO-00pa3HOe MblluleHHe oOydaromuxcs. bombiias pois
OTBOJUTCS NPAKTHUYECKOW NEATEIBHOCTH, OIBITY, SKCIEPUMEHTY, MOJEINPOBAHUIO.
OOyuaromuecs 3HaKOMSTCS C T€OMETPUYECKUMHU (UrypamMu Ha IIJIOCKOCTH U B
IPOCTPAHCTBE, C UX NPOCTEHIIMMU KOHPUIypaluusMH, ydarcs H300paxarb UX Ha
HEJIMHOBAaHHOM M KJIETYaTOM Oymare, pacCMaTpUBAalOT UX NpPOCTEHIIME cBOWCTBAa. B
MIpoLIECCEe M3YUYEHHs HArJsHON reOMETPUM 3HaHHUS, MMOJYyYEHHbIE OOYYAIOIIUMUCS B
HAa4aJIbHOM IIKOJIE, CUCTEMATU3UPYIOTCS U PACIIUPSFOTCS.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CormacHo yudeOHOMY IUIaHy B 5—6 Kiaccax H3Yy4aeTcsi WMHTErPUPOBAHHBIN
npenMer «MaTremaTHKa», KOTOpBIM BKIIOYAaeT apuMeTHyecKuid maTepuan u
HarJsAHYl0O TEOMETPHUIO, a TakXKe IPONEACBTUUECKUE CBEJICHUS U3 alureOpsl,
AJIEMEHTHI JIOTUKH U Hayaja ONUCaTEIbHON CTATUCTHUKH.

VYueOHbIl TIaH Ha U3yUYEeHHE MaTEMaTUKU B 5—6 KilaccaXx OTBOJUT HE MEHee 5
yueOHBIX YacOB B HEJIEIIO B TEUEHUE KAXJIOTr0o roja o0ydeHus, Bcero He MmeHee 340
y4eOHBIX YaCOB.

Conepxanue yde0HOro Kypca (1mo rogam o0y4eHus)

5 KUIACC

Hamypanvnwie uucna u Hyno

Harypansnoe uwmcno. Psng watypansubix uymcen. Ywcno 0. M3oOpaxenue
HATypaJbHbIX YUCET TOYKAMU Ha KOOPJIMHATHOM (YUCIIOBOM) MPSIMOIA.

[lo3unmonHas cucrema cuucieHus. Pumckaa Hymepayus Kak npumep
HeNno3UYUOHHOU cucmembl cuucienus®. JlecaTnunas CucTeMa CUMCIIEHHS.

CpaBHeHUE HAaTypalIbHbIX YKCEI, CPABHEHUE HATYPAIbHBIX YUCEN C HYJIEM.

CnocoOs1 cpaBHeHust. OKpyTiIeHHE HATYpaTbHBIX YHCE.

CnoxeHre HaTypalbHBIX YUCEJ; CBOMCTBO HYJIS MPU CI0KEHUU. BbrumtaHue
KaK JeicTBUE, 0OOpaTHOE CIIOKEHHIO. YMHOKEHHE HATypajbHBIX YHCEI; CBOMCTBa
HYJISI U €IMHUIIBI IPU YMHOXEHUHU. JlesleHne Kak AeiicTBre, 00paTHOE YMHOKEHHUIO.
KomrionenTsl  geuicTBui, CBA3b  MeXAy HuUMHU. [IpoBepka  pesynbrara
apudmerndeckoro neiicteus. IlepemecTuTenIbHOE W COUYETATENBHOE CBOMCTBA
(3aKOHBI) CIIOKEHHUS U YMHOXCHHUS, pacnpedeiumenbHoe CGOUCmEo (3aKOH)
VMHONCEHUSL.

L 3ZLGCL " Jajie€ KypCUBOM 0003HaYEHBI TEMbI, U3YYCHUEC KOTOPBIX HNPOBOAUTCA B O3HAKOMHUTCIHLHOM IUIAHE. HC}IaFOF
CaMOCTOATEIIBHO OIPEACIIACT 00BeM n3y4a€Moro Mmarepualia.

17



Hcnonb3oBanne OykB /Ui 0003HAUEHUSI HEM3BECTHOTO KOMIIOHEHTA U 3aluCU
CBOMCTB apu(METHUUECKUX JCHCTBUM.

Lenumenu u xpamuvie uucia, pasinoKeHUE Ha MHOxuTenu. [Ipocteie un
cocTaBHbIC uucha. [lpusnaxku denumocmu na 2, 5, 10, 3, 9. Jlenenue ¢ 0CTaTkoM.

CreneHb ¢ HaTypajbHBIM IOKa3aTeJaeM. 3aluCh 4YHUCIA B BHIE CYMMBI
Pa3psIHBIX CIAracMblX.

UucnoBoe BbIpakeHUE. BplUMCIeHHWE 3HAYEHUH YHCIIOBBIX BBIPAKCHH;
MOPSAJIOK  BBINOJHEHHS  JAeUCTBUU.  Mcmosib30BaHME  TIPU BBIYMCIICHUSX
MEPEMECTUTENBHOTO U COYETATENBHOTO CBOMCTB (3aKOHOB) CIIOKEHUS U YMHOKEHUS,
PAcnpeoenumenbHo20 C8OUCMBA YMHONCEHUSL.

Jpoon

[IpeacraBnenre o JApobu Kak croco0e 3amucu YacTU  BEJIUYMHBI.
OObikHOBEHHBIE ApoOu. [IpaBunbHble 1 HenpaBWiIbHbIE ApoOu. CMemanHas ApoOb;
MIPE/ICTABJIICHUE CMEIIaHHOM APOOU B BUJIE HEMPABWIHHOU JPOOU U BbIIEIEHUE 1IEION
YacTH YHUCJIa U3 HEMpaBWIbHOU Apoou. M3o0pakenue qpodeit ToukaMy Ha YUCIOBOM
npsimoii. OcHoBHOE cBOMCTBO apoou. Cokpawenue opobeii. Ilpusedenue opobu K
Hogomy 3HameHameso. CpaBHEHUE ApOOEH.

CrnoxeHre W BbIUMTaHUE APoOei. YMHOXKEHHE U JelieHue ApoOeil; B3auMHO-
oOpaTHbIe Tpodu. Haxoocoenue yacmu yenoeo u yeno2o no e2o yacmu.

Hecstuunas 3anuchk npoOeid. IlpencraBinenue aecsITUUHOM JpoOU B BHUJC
O0ObIKHOBEHHOU. M300pakeHre AecATUUHBIX Apo0Oei TOYKaMU Ha YUCIOBOW MPSIMOM.
CpaBHEHHE ECATUYHBIX APOOEH.

Apudmernueckue JEUCTBUS ¢ JACCATUYHBIMU  ApoOsMu.  OxpyeneHnue
oecsmuynblx Opooell.

PemieHne TekCTOBBIX 33124

Pelenne TeKCTOBBIX 3a/1a4 apu(PMETHUECKUM CIIOCOO0OM. Peutenue no2uieckux
3a0au. Pewenue 3a0au nepebopom 6cex 803MOMCHLIX 6apuanmos. Vcnoib3oBaHue
MIPU pPELIEHUU 3a]1a4 TaOJIUI U CXEM.

Pemienne 3amad, comepkammx 3aBUCUMOCTH, CBSI3BIBAIOIINAE BEJIUYUHBI:
CKOpOCTb, BPEMS, paCCTOSIHUE; 1I€HA, KOJINYECTBO, CTOUMMOCTh. ETMHUIIBI U3MEPEHUS:
Macchl, 00BbEMA, IIEHBI; PACCTOSIHUS, BPEMEHH, CKOPOCTU. CBSI3b MEXKY €IWHUIIAMU
M3MEPEHUS KaXI0W BETUUUHBI.

Perenne ocCHOBHBIX 3a7]a4 Ha Jpo0u.

[IpencraBieHre TaHHBIX B BUE TAOJIMII, CTOIOYATHIX JUATPAMM.

Harasimnas reomerpust

Harnsiguele npeacrtaBieHuss o (Qurypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTpPE30K, JIyY, YroJ, JOMaHasi, MHOIOYIrOJbHUK, OKPYKHOCTb, Kpyr. Yrou. Ilpsmon,
OCTPBIN, TYIIOM U pa3BEPHYTHIE YTJIbI.
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JInuHa oTpe3ka, METPUYECKUE €IWHUIbI JJIUHBL. JJIMHA JTOMAaHOU, NEPUMET]
MHOTOYTOJIbHUKA. I3MepeHne U MoCcTpoeHue yrioB ¢ MOMOIIbIO TPAHCIOPTHUPA.

Harmsimaple mpencraBieHus o (urypax Ha IIOCKOCTH: MHOTOYTOJBHUK;
IPSIMOYTOJIBHUK, KBAAPaT; TPEYTOJIBHUK, O pageHcmee guayp.

N3obpaxenune ¢uryp, B TOM 4HMCIE Ha KieT4yaroil Oymare. [locmpoenue
KOHueypayuti u3 yacmeii Npimou, OKPYHCHOCMU HA HEIUHOBAHHOU U Klemuamou
bymaee. Vicnonb30BaHue CBOMCTB CTOPOH U YTIIOB MPSIMOYTOJIbHUKA, KBaJIpaTa.

[lnomans npPSIMOYTOIbHUKA W  MHOTOYTOJBHUKOB, COCTABJICHHBIX W3
MPSMOYTOJIbHUKOB, B TOM Yuciie (GUryp, M300paXEHHBIX Ha KIEeT4aToW Oymare.
Eaunuie usmepeHus mionaim.

Haenaonvie npedcmasnenus o npocmpancmeenuvix ueypax: npamoy20ibHblil
napanenenuneo, KY0, MHO202DAHHUKU. Hszobpadicenue NPOCMetuux
MHo2oepanHuko8. Paszeépmrxu kyba u napannenrenuneoa. Cozdanue Mmooeneu
MHO202PAHHUKO8 (U3 Oymazu, NpoBONOKU, niacmuauna u 0p.). O6vém
NpAMOY207bH020 napaiieirenuneoa, kyoa. Eounuywl usmepenus oovéma.

6 KJIACC

Hamypanvnuie uucna

Apudmernueckue AEHCTBUS C MHOTO3HAYHBIMH HATypaJbHBIMH YHCIIAMHU.
YuciioBble BRIPAKEHHUS, MOPSAIOK JEHCTBUM, UCIIONb30BaHUE CKOOOK. Mcnonbs3oBanue
MPU BBIYUCIICHUSAX TEPEMECTUTEIIBHOTO M COYETATEIBbHOIO CBOMCTB CIIOKEHHS H
YMHOXEHHS,  pacnpeoeiumenbHoco  ceoticmea  ymMHoxceHus.  OKpyTJeHHE
HaTypaJbHBIX YHCEIL.

JenuTenu U KpaTHbIE YHUCIA; HAUOOIbLUWUL 00WUL Oelumenb U HAuMeHbulee
obwee kpamuoe. Jlenumocms cymMmol U npouzgederus. Jlenenue ¢ OCTaTKOM.

JIpoou

OObIKHOBEeHHasT JAPOOb, OCHOBHOE CBOWCTBO JpoOM, COKpaIlleHHE IpOOEi.
CpaBHeHHe U ynopsaoduBaHue apoOei. PermieHne 3agad Ha HaXOXKACHHE YacTH OT
LEeJIOTO U 1EeJIOro Mo ero 4acTu. J[poOHoe YHClIO Kak pe3yJbTar JIeJICHHUs.
[Ipencrapienue necATUYHON ApoOU B BUJE OOBIKHOBEHHOW IPOOU M BO3MOXKHOCTH
MpeICTaBIeHUs] OOBIKHOBEHHOW NpoOM B BHUJE JeCITUYHOW. JlecsaTuunbie apolu u
MeTpHUUecKas cucteMa mMep. ApudMETHYSCKHUE TEHCTBUS M YHCIOBBIC BBIPAKCHUS C
OOBIKHOBEHHBIMH M JICCITUIHBIMH JIPOOSIMH.

OtHomenue. JleneHue B JaHHOM OTHOLIEHUH. Macwma6b, TpOTIOPIUS.
IIpumeHenue ponopuri Npyu peLIeHuN 3a1a4.

ITonsiTue nporieHTa. BeryucieHue mpoieHTa OT BEJIMYMHBI U BEJIMYUHBI 10 €€
MPOIEHTY. BbIpakeHHEe MPOIEHTOB JECATUYHBIMU JApoOsiMu. PemieHue 3amad Ha
MPOIIEHTHI. BhIpakeHue OTHOIIICHUS BEJIMUKH B MPOLICHTAX.
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Ilonosxcumenvuvie u ompuyamenbHvie YUCIA

[TonoxuTenbHble W OTpUUATENbHBbIE 4Hucna. Llenaslie uucna. Moodyaw uucna,
eeomempuieckas unmepnpemayusi Mooyaa uucia. V3o0paxeHue uucen Ha
KOOPJIMHATHOM NpsiMon. Yucnosvie npomescymku.

CpaBuenue umcen. ApupMeTHUYEeCKHe ICHCTBUS C TOJOXKUTEIbHBIMH U
OTPULIATEIbHBIMHU YHACIAMU.

[IpssMmoyrosibHast cucTeMa KOOPAMHAT Ha IUIOCKOCTU. KOOpIHWHATBI TOYKM Ha
IJIOCKOCTH, abciucca u opauHara. [loctpoenue Todek u (GUryp Ha KOOPAUHATHOMN
IUIOCKOCTH.

bykeennwie evipasrcenun

[IpumeneHne OyKB AJid 3alIUCH MAaTEMATUYECKUX BBIPAXKEHUM U MPEIIOKEHUH.
CpoiicTBa apu(pMETUUYECKUX ACHCTBUN. byKkeenHvle 6blpadceHusi U YUCI08ble
noocmano6ky. ByKBEHHBIE DPABEHCTBA, HAXOXJICHHWE HEU3BECTHOTO KOMIIOHEHTA.
®opmynsl; Gopmynsl IepUMeTpa U IUIOLWAAN MPsIMOYTOJbHMKA, KBaapaTa, 06véma
napannenenuneoa u Kyoa.

Pewienue mexcmoguvix 3a0au

Pemenne TeKCTOBBIX 3a7a4 apu(pMETHUECKUM CIIOCOOOM. Peutenue no2uieckux
3a0au. Pewenue 3a0au nepebopom 6cex 603MONICHLIX 8APUAHMOS.

Pemenne 3amay, coaepkamux 3aBHCHUMOCTH, CBSA3BIBAIOIIUX BEJIMYUHBIL:
CKOPOCTb, BPEMsI, PACCTOSIHHE; LIEHA, KOJIMYECTBO, CTOMMOCTb; MTPOU3BOAUTEIILHOCTD,
BpeMs, 00bEM paboThl. EnMHMIBI M3MEpPEHHs: MacChl, CTOMMOCTH; PAaCCTOSIHMS,
BpEMEHHU, CKOPOCTU. CBA3b MEXK]y €IMHUIIAMHU U3MEPEHUS KAKI0M BETUYHUHBI.

Pelenue 3aga4, CBS3aHHBIX ¢ OTHOIIEHHEM, MPOMOPLIMOHATBHOCTHIO BEJIMYKH,
MPOLIEHTAMMU; PELIEHNE OCHOBHBIX 3a7]a4 Ha POOU U MPOLEHTHI.

Oyenxa u npukuoxa, okpyaiexue pe3yibmamd.

Cocmasnenue 6YK8EHHBIX 8bIPANCEHULL NO YCIIOBUIO 3A0AYU.

[IpeacraBineHre NaHHBIX € TNOMOIIBIO Tadiaul W auarpamM. CtonOuyartbie
IUarpaMMbl: YTEHUE U MOCTPOeHHE. YTeHHEe KPYTrOBbIX IUarpamM.

Haznaonaa ceomempusn

Harnsanele npencraBieHus o ¢urypax Ha IUJIOCKOCTH: TOYKa, MpsMasd,
OTpE30K, JIy4, YroJ, JJoMaHasi, MHOTOYTOJbHUK, UYETBIPEXYTOJbHUK, TPEYTOJIbHUK,
OKPYXHOCTb, KPYT.

Bzaumnoe pacnonosicenue 08yx HNpAMbIX HA NAOCKOCMU, NAPALLENIbHbIE
npsmvie, NepneHOuKyiapHvie npsmvie. V3MepeHHe pacCTOSIHUI: MEXIy JByMs
TOYKaMH, OT TOUKH 10 MPSIMOIL; AJIMHA MaplIpyTa Ha KBaJpaTHOU CETKeE.

WN3mepenre © MOCTpOEHHE YIJIOB € TOMOIIBIO TpaHcnoptupa. Bumbl
TPEYroJIbHUKOB: OCTPOYT'OJIbHBIN, IIPSIMOYTOJIbHBIN, TYIIOYTOJIHBIM;
pPaBHOOEIPEHHBIH, PaBHOCTOPOHHUI. YeThIpEXYTOJIbHUK, IIPUMEPHI
YEeTBIPEXYTOJBHUKOB. [IpsSMOYronbHUK, KBaJpaT: HCIOJIB30BAHUE CBOMCTB CTOPOH,
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yIJ0B, AuaroHaneil. Hzobpaoicenue ceomempuyeckux @ueyp Ha HeIUHOBAHHOU
bymaze ¢ UCNONL30BAHUEM YUPKYIA, JUHEUKU, VeOJbHUKA, MPAHCNOpmupa.
[TocTpoeHus Ha kieTyaron Oymare.

[Tepumerp wMHOTOyrombHUKA. [loHATHE TIOmMEAmUM  (QUTYpHI;  E€IUHUIIBI
u3Mepenus miomanu. [IpubmmkéHHoe n3Mepenue miomany Guryp, B TOM 4KCIlie Ha
KBaJpaTHON ceTke. [lpubausicénHoe usmepeHue ONUHbL OKPYHCHOCMU, NAOUWAOU
Kpyea.

Cummempus. yeHmpaivbHas, ocegas u 3epkanvHas cummempuu. llocmpoenue
CUMMEMPUYHBIX Pu2yp.

Haenaounvie npedcmasnenus o npocmpancmeenHulx gucypax. napaiienenuneo,
KyO, npusma, nupamuod, KOHYC, YUumuHop, wap u cgepa. Hzobpasxcenue
npocmpancmeenHvlx gueyp. Ilpumepvt pazeépmox MHO202PAHHUKOS, YUIUHOPA U
konyca. Coz0aHue mooenell NpoCmMpaHcmeeHHvix gueyp (U3 oymasu, nposoJoKuU,
nAACMUIUHA U Op.).

Ilouamue o06véma; edunuyvl uzmepenus oowvéma. OO6BLEM NPAMOY2OJLHOO
napannenenuneoa, Kyoa.

[TPUMEPHAS PABOYAS TTPOTPAMMA YUYEBHOI'O KYPCA «AJITEBPAy. 7—
9 KJIIACCBI

Hesan u3yuyeHus y4e0HOro Kypca

Anrebpa sBiS€TCS OJHHUM W3 OIOPHBIX KYpPCOB OCHOBHOW IIKOJBI: OHA
o0OecreynBaeT M3y4yeHUE JPYTruX AMCLHMIUIMH, KaK €CTECTBEHHOHAy4YHOro, TaK M
I'YMaHUTAPHOTO LUKIIOB, €€ OCBOCHHE HEOOXOIUMO IS MPOJIOJIKEHUSI 00pa3oBaHus
U B MOBCEJHEBHOM >XM3HU. Pa3BuTue y 00ydarolmuxcsi HayYHbIX MPEACTABICHHUN O
MPOUCXOXKJICHUH M CYIIHOCTH anreOpanvecKkux aOCTpakIuii, crocobe OTpaKeHus
MaTeMaTHYECKOM HAyKOW SIBJEHUM M TPOIECCOB B MPUPOAC M OOIIECTBE, POJIH
MaTeMaTUYeCKOro MOJICTUPOBAHMS B HAYYHOM TIO3HAHMM M B  TPAKTHKE
CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PECHHS M KAUYE€CTB MBIILICHMUS,
HEOOXOAMMBIX JIJIsl aJlanTaldd B COBPEMEHHOM HHM(ppoBOM oOuiecTBe. M3yueHue
anreOpbl €CTECTBEHHBIM 00pa3oM 0O0OecleunBaeT pa3BUTHE YMEHHsI HAOII0JaTh,
CpaBHMBaTh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHMPOBAHHO OOOCHOBBIBaTH CBOM JCHCTBUSI UM  BBIBOJIBI,
dbopmynupoBaTh yTBepxkAcHUA. OCBOeHHE Kypca anreOpsl oOecreunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHHUS] OOYyYaloIIMXCA: OHU HUCIOJB3YIOT JACAYKTHBHBIE W
WHJYKTUBHBIE PACCYKJEHUs, 00O0OIIEHME W KOHKpeTH3aluio, adCcTparupoBaHuEe U
aHanoruto.  OOydeHuwe  anrebpe  TpenAnosiaraetT  3HAYUTENBbHBIA  00BEM
CaMOCTOSITENIBHOM ~ JIeATENbHOCTH  OOy4aroluxcs, IMO3TOMY CaMOCTOSITEIbHOE
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pelIeHre 3aJa4 €CTECTBEHHBIM 00pa3oM SBISIETCS peaM3alueil eaTeIbHOCTHOTO
NpUHIIMIA O0yYeHHUS.

B crpykrype mnporpammbl ydeOHOro Kypca «Airedpa» OCHOBHOM IIKOJIbI
OCHOBHOE€ MECTO 3aHHMAIOT COJEpKATEIbHO-METOANYECKUE JIMHUM: «Yucia u
BBIUHCIICHUS»; «AJreOpandyeckue BbIpAXECHUS»; «YPABHEHHS U HEPaBEHCTBAY;
«DyHkunn». Kaxnas U3 3TUX COAEPKATEIBHO-METOIUYECKUX JJUHUNA pa3BUBAETCS HA
MPOTSDKEHUH TPEX JIET U3YYEHHUsS] Kypca, €CTECTBEHHBIM O0pa3oM MEperuieTasch U
B3aMMOJICICTBYS C IPYTUMH €ro JUHUSIMH. B X0je u3ydeHus kypca oOydaromumcs
MPUXOAUTCS JIOTUYECKU paACCYKJaTh, HCIIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M ¢ 3TUM 11e51€c000pa3HO BKIIOYUTH B MPOTPaMMy HEKOTOpPbIE OCHOBBI
JIOTHMKH, TPOHU3BIBAIOIINE BCE OCHOBHBIEC pa3zeiibl MAaTEMaTHYECKOTO 00pa30oBaHuUs U
CIIOCOOCTBYIOLIIME  OBJAQJCHUIO  OOYYAIONIMMHUCS  OCHOB  YHHUBEPCAIBLHOTO
MaTeMaTU4ecKoro  si3plka. TakumM  00pa3oM, MOXKHO  yTBEpXKIaTh, 4YTO
COJIEPKATEIIbHOU M CTPYKTYPHOH OCOOCHHOCTBIO Kypca «Auredpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxkanune nuHUA «YuWcClIa W BBIYUCICHHS» CIY)KUT OCHOBOM  JIIA
JANbHEMIIEr0 M3y4YeHHUs MaTeMaTHKH, CIHOCOOCTBYET Pa3BUTHIO y OO0OydYaroIIHMXCA
JIOTUYECKOTO MBIIIJIEHUS, (POPMUPOBAHUIO YMEHUS TMOJB30BATHCS aIrOpUTMaMu, a
TaKKe MPUOOPETCHHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOIUMBIX JIJIsi TOBCEIHEBHOM
XKU3HU. Pa3BUTHE MOHATHS O YUCJIE B OCHOBHOM IIKOJIE CBSI3aHO C PAllMOHATIBHBIMU U
MpPPALMOHATIBHBIMU YHClIaMU, (POPMUPOBAHUEM MPEJICTABIECHUN O IEUCTBUTEIBHOM
yycie. 3aBepIICHWE OCBOCHMSI YHUCJIOBOW JIMHUM OTHECEHO K CTaplieMy 3BEHY
o0111ero oOpa3oBaHus.

Cognepxanue IByX alreOpandyecKux JMHUN — « AJTreOpandecKkue BhIPKCHUS
U «YpaBHEHHS U HEPABEHCTBA» CHOCOOCTBYET (POPMUPOBAHUIO Yy OOy4YarOIIMXCA
MaTeMaTUYeCKOro ammnapara, HEeoOXOAUMOro JUisl pelIeHHs 3aJad MaTEeMaTHKH,
CMEXKHBIX MPEAMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3a7ady. B OCHOBHOM IIKOJE
y4eOHBIN MaTepuan TPYIIUPYETCs] BOKPYT PAIMOHAIBHBIX BBIpaKEHUU. AlreOpa
JEMOHCTPUPYET 3HaYEHUE MATEMATHKHU KakK SI3bIKA JJI OCTPOCHMS] MaTEMAaTUYECKHUX
MOJIeJIel, ONMUCAaHUs MPOLECCOB U SIBICHHI pealibHOro mupa. B 3amaum oOyueHus
anredpe BXOIAT TaKXKe JajbHEHIIee pa3BUTHE aJITOPUTMUYECKOTO MBIIUICHHUS,
HEO0OXOJAMMOTr0, B YAaCTHOCTH, JJII OCBOCHHS Kypca WH()OPMATHUKHU, W OBJIAJICHUE
HaBBIKAMH JIETYKTUBHBIX paccyxaeHuil. [IpeoOpasoBaHne CHUMBOJBHBIX (HOpM
BHOCUT CBOHM crnenuduueckuii BKJIAJ B Pa3BUTHE BOOOpPaKEHHUs, CIIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPUYECTBY.

Conepxanne (pyHKIIMOHATBHO-TpaUUeCKOl JTUHUU HAIEJICHO Ha TOJIyYCHHE
IIKOJIbHUKAMH 3HaHUN O (DYHKIMAX KaK BaKHEHIEH MaTeMaTH4YeCKOW MOJENIU IJIs
OMMCAHUSI U HWCCIEAOBAHMS PA3HO-OOpPA3HBIX MPOLECCOB M SBJICHUW B NPHUPOAE U
oOmectBe. M3ydeHne 3TOoro mMarepuaia CIOCOOCTBYET Pa3BUTHIO Y OOydYaroIIMXCs
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YMCHHA HCIIOJIb30BATb PA3JIMYHBIC BbBIPA3UTCIILHBIC CPCACTBA A3bIKA MATCMATUKU —
CJIOBCCHBIC, CHMBOJIMYCCKHC, Fp&(l)H‘lﬁCKI/Ie, BHOCUT BKJIad B (I)OpMI/IpOBaHI/Ie
HpeI[CTaBJIeHI/Iﬁ O pOJIM MATEMATUKHU B PAa3BUTHUHU HUBUJIN3alIUN U KYJIBTYPBI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHE

CormacHo yueOHOMY IIaHy B 7-9 Kjaccax wW3ydaeTcs YYeOHBIH Kypc
«Anrebpa», KOTOpBIM BKIIOYAET CICAYIOIIME OCHOBHBIC pa3/elibl COJIEPKaAHUS:
«Yucna u  BbIUMCICHUS», «ANreOpanyeckue BBIPAKEHUS», «YpaBHEHUS U
HEpaBEHCTBa», « DyHKIIUNY.

VYyeOHbIN MJIaH HAa M3ydeHHe anreOpbl B 7—9 Kilaccax OTBOAUT HE MeHee 3
yueOHBIX YacOB B HEJEII0 B TEUEHHE KaXKIOTO roja oO0yuyeHHus, BCEro 3a TpHU roja
oOyuenusi — He MeHee 306 yueOHBIX YacoB.

Conepxanue yde0HOro Kypca (1mo roaam o0y4deHmust)

7 KJIACC

Yucna u éviuucnenun

PauuonasnbHbie YucIa

JpoO6u OOBIKHOBEHHBIE U JIECATUYHBIC, TMEPEX0] OT OAHOU (POPMBI 3amHCH
npobeir k gpyron. [loHsTHE palMOHAIBHOTO 4YHCHA, 3alKCh, CpPaBHEHHE,
YIOOPSIAOUMBAHUE  PAlIMOHANIBHBIX  4ucell.  Apudmervueckue  JIEUCTBUS  C
palMOHAIbHBIMU YHUCTaMU. PellleHue 3a7ad U3 peaibHOM MPaKTUKU HAa YacTd, Ha
TpoOH.

Crenenb ¢ HaTypallbHBIM TOKa3aTeleM: OIpejesieHue, Mpeodpa3oBaHue
BBIPAXXEHUI Ha OCHOBE OIpEJIEICHUS, 3aITUCh OOJIBIINX YHCEI.

[TponeHThI, 3anTUCh MPOLIEHTOB B BUJI€ APOOU U ApoOU B BUJE MPOIEHTOB. Tpu
OCHOBHBIE 33J1a4d Ha MPOIEHTHI, PEIICHHE 3a]1a4 U3 peabHON MPAKTUKH.

[IpumeHeHne  NOpPU3HAKOB  JIETUMOCTH, PA3JI0KEHHE HAa  MHOXHUTEIH
HaTypaJbHBIX YHCEIL.

PeanbHble 3aBUCHUMOCTH, B TOM 4YHUCJE npsiMast u

oOpaTHast IPOMOPIIMOHATLHOCTH.

Anzebpauueckue eviparcenus

IIepeMeHHbBIE, YMCTIOBOE 3HAYEHUE BBIPAXKEHHS C NEPEMEHHOM. [lomycTtumblie
3Ha4YeHus1 nepeMeHHbIX. [IpencraBieHre 3aBUCMMOCTA MEXIY BEJIMYMHAMHU B BUJIE
dbopmynsl. Beraucienus no Gpopmynam.
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[IpeoOpa3oBanre OYKBEHHBIX BBIPQXKEHUMN, TOXKAECTBEHHO PABHbBIE BRIPAXKECHHU,
npaBuia MpeoOpa3oBaHUsl CyMM U IPOU3BEJCHUM, NpaBWiIa PAaCKpPbITUS CKOOOK U
IPUBEIECHUS OJOOHBIX ClIaracMblX.

CBoliCcTBa CTENEHH C HATYypaJIbHBIM MOKA3aTEJIEM.

Opnnounensl 1 MHOrowieHsl. CreneHb MHoroujeHa. CloXeHUE, BBIYMTAHUE,
YMHOXXEHHE MHOTOUYIEHOB. DOPMyYJIBI COKPAIEHHOTO YMHOXKEHU: KBAAPAT CYMMBI U
KBaapar pasHocTH. DopMyiia pasHOCTH KBaApaToB. Pa3no)keHHE MHOTOWICHOB Ha
MHOKHTEIIN.

Ypasnenusn

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, IMpaBWiIa MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUIIBHOCTbh YPaBHEHUU.

JIuHelHOE ypaBHEHHE C OJHOM IIEPEMEHHOM, YMCIO KOPHEN JIMHEWHOIO
YPaBHEHMS, PELICHUE JITUHEUHBIX ypaBHEHHNW. COCTABIICHHE YPABHEHUN IO YCIOBUIO
3a1aun. PenieHue TEKCTOBBIX 33/1a4 C IOMOLIbIO YPABHEHUM.

Jlunetinoe ypasnenue ¢ 06yms nepemennvimu u e2o 2pagux®. Cucrema aByx
JVHEWHBIX YpPAaBHEHHW C JBYMsI NEPEMEHHBIMU. PelieHne cucrteM ypaBHEHHU
crocoboM mojicTaHOBKH. [IpuMepsl pelieHns TEKCTOBBIX 3aJad C IMOMOIIBI0 CUCTEM
YPaBHEHHUM.

Koopounamot u cpagpuxku. @ynkyuu

Koopaunara Toukn Ha npsmoin. YncioBble NpOMEXKYTKH. PaccTtosiHue mMexnay
JBYMSI TOUKaMHU KOOPAUHATHOW MPSMOM.

[IpsimoyronbHast cucrema koopaumHaT, ocu OX m Oy. AOciucca u opauHarta
TOYKM Ha KOOpAMHATHOW MiockocTH. IIpumepsl rpagukoB, 3aJaHHBIX (hopMyTIaMu.
Urenwne rpadMKoB peaabHbIX 3aBUCUMOCTEH.

[lonsitue @yukmuu. I'padux Pynknuu. CoiictBa (yHkumil. JluHeiiHas
¢bynkuus, e€ rpaduk. I'padpuk ¢ynkuumum y = kx + b. I'paguueckoe pewenue
JIUHEUHBIX YPABHEHUN U CUCTEM TUHEUHbIX YPAGHEHUII.

8 KJIACC

Yucna u éviuucnenun
KBanpaTtuelii kopeHb u3 uucna. [lowamue 006 uppayuoHaibHOM HYucie.
Lecamuunvie npubaudsicenuss uppayuonanbHuvix yucen. CBOWCTBa aprU(PMETUUECKUX

2 3)_IGCL " fajie€ KypCuBOM 0003HaYEHBI TEMBbI, U3YUCHHNC KOTOPLIX NPOBOJAUTCS B O3HAKOMUTEJIILHOM ILJIaHE. Heaaror

CaMOCTOATEIIBHO OIPEACIIACT 00BeM n3y4ac€Moro Marepuaia.
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KBaJIpaTHBIX KOPHEW M UX MPUMEHEHHUE K MPeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUHN U
BBIUMCIICHUSIM. [eticmeumenbHble YUCad.

CremneHpb C LEJbIM MOKa3aTeneM U e€ cBoricTBa. CTaHmapTHas 3alUCh YHCIA.

Anzebpauueckue evipariceHus

KBaapaTHbIil TpEXWIEH; pa3iI0KEHNE KBAJIPATHOTO TPEXWICHA Ha MHOKHUTEIIN.

AnreOpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajreOpandeckoil 1poou.
Crnoxenue,  BBIYMTAHHE, YMHOXCHHE, JCJICHHWE  alreOpamdeckux  JIpooeil.
PanmonanbHble BBIpaKEHUS U UX IIPE0Opa3OBaHUE.

Ypasenenus u nepasencmea

KBagpatHoe ypaBHeHHE, (popMysia KOPHEW KBAaJIpaTHOroO ypaBHEHHUs. Teopema
Buema. PemieHune ypaBHEHMH, CBOJSIIMXCA K JIMHEWHBIM M KBaJPATHBIM.
[Ipocreiimume qpoOHO-pallMOHANIbHBIE YPaBHEHUS.

I paghuueckas unmepnpemayus ypasHenuu ¢ 08yMsA NEPEMEHHbIMU U CUCEM
JIUHEUHbIX YpaABHeHUul ¢ 08yms nepemeHHvimu. [lpuMepbl pElIeHHs CHCTEM
HEJIMHENHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aJ1au anreOpandyeckuM CrocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OAHON NMEPEMEHHOM.
PaBHOCMIIBHOCTH HepaBeHCTB. JIMHEHHBIE HEPABEHCTBA C OJIHOW TEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJTHOM IEPEMEHHOM.

Dynkyuu

[Tonsitue pynkuuu. O6nacTh ONpEAEIICHUS U MHOKECTBO 3HAYEHUN (YyHKLIUU.
CriocoObl 3a1anus QyHKITUH.

I'padpux dynkuuu. Urtenue cBoilcTB ¢yHkumu no e€ rpaduxy. Ilpumeps
rpad@ukoB QYHKIMMA, OTPAKAIOIMIUX PEATTbHBIE MPOIECCHI.

OYHKIMK, OMNHUCHIBAIOUIME TMPSAMYI0 M OOpaTHyHO MPOMNOPLMOHATIBHBIE

2 3 -
3aBUCUMOCTH, UX Tpaduku. OyHKIUU Y 4 VT NR Y LT paguueckoe
peuienue YypasHeHuti U CUcmem ypasHeHuu.

9 KJIACC

Yucna u évluucnenus

JeiicTBUTE/IbHBIC YHCJIA

PanmonanpHbBIC YHCIIA, UppayuUoOHAIbHblE YUCIA, KOHEUHble U OecKOHeuHble
oecsimuunvle Opobu. Muoorecmso OelicmeumenvpHbulX yucei, OelicmeumenvHvle YUcid
Kak 0OecKkoHeuHvle OecsimuyHvle Opobu. Bzaumuo o00HO3HauHOe coomeemcmaue
MeAHCOY MHOIHCECBOM OCUCNBUMENbHBIX YUCE U KOOPOUHAMHOU NPAMOU.

Cpasnenue  OelicmeumenvHbviX  wucenl, apupmemuueckue Oelicmeus ¢
oelicmeumenbHbiMU YUCIAMU.
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HN3mepenus, npulJInKeHusi, OLEHKH

Pa3smepsl OOBEKTOB OKpYKAlOLIEro MHpA, JJIUTENBHOCTh MPOLECCOB B
OKPY’KAIOIEM MUPE.

[Tpubnm>k€HHOE 3HAUYEHUE BEIMYUHBI, TOUHOCTh NpuOMmkeHus. OKpyrieHue
yucen. [Ipuknaka u olieHKa pe3yJbTaTOB BEIYUCICHUN.

Ypasenenusa u nepasencmea

YpaBHeHHUs ¢ OHOM NTepeMEeHHOU

JIunelinoe ypaBHEeHME. PemieHne ypaBHEHUM, CBOASAIIMXCS K IMHEUHBIM.

KBampatHoe ypaBHeHuME. PenieHue ypaBHEHUW, CBOISIIMXCSA K KBaApaTHBIM.
bukBanpatHoe ypaBHeHUE. [Ipumepsl peuienus ypagHeHut mpemvel U 4emeepmou
cmenemeu pasiodceHuem Ha MHONCUMENU.

Pemenne qpoOHO-palinOHAIbHBIX YPaBHEHUH.

Pemenue TekCTOBBIX 3a/1a4 aareOpanyeckuM METOIOM.

Cucrembl ypaBHEeHUH

VYpaBHeHHE ¢ ABYMs NEpEMEHHbIMH U ero rpaduk. Pemienue cuctem IByX
JIMHEWHBIX YPAaBHEHUMN C IBYMs IIEpEMEHHBIMU. Pemenue cucreM IByX ypaBHEHUH,
OIHO M3 KOTOpBIX JIMHEHHOE, a JApyroe — BTOpOW creneHu. [padpuyeckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crocooom.

HepaBencrBa

YucnoBble HEPABEHCTBA M UX CBOWCTBA.

Pemienne JMHEHHBIX HEPABEHCTB C OJHOM NepeMeHHOU. PemeHue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOW. KBaagpaTHble HEpPABEHCTBA.
I'paduueckas umHTEpnperanus HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYyMs
IIEPEMEHHBIMH.

Dynkyuu

KBagpatuunas ¢yukuus, e€ rpaduk u cpoiictBa. [lapaGoma, KoopauHaThI
BEPUIMHBI 11apadOoJIbl, 0Cb CUMMETPHH MAPaA0OJIBI.

I'paduxn pynxmmii: y = kx,y = kx +b,y= x2,y S VERYT k;I/I UX CBOMCTBA.

Yucnoewvie nocnedosamenvHocmu

OnpenesieHue U cOCoObI 32IaHUSI YMCJIOBBIX MOC/I€10BATEIbHOCTEl

[lonsiTue YMCIIOBOM TMOCIEAOBATENLHOCTH. 3aJaHue MOCIEA0BATEIbHOCTH
peKyppeHTHOM dhopmyIoii u Gpopmysoit N-ro uieHa.

ApudmeTHdeckasi U reOMeTpPUIECKasi MPOTPecCH

Apudmernueckas u reomeTpuueckas mporpeccun. DopMmysbl N-TO UiIeHA
apu(pMETHIECKON ¥ TEOMETPUIECKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

H3zobpadscenue unenoé apugmemuueckol u 2eomMempudeckou npocpeccuti
MOYKAMU HA KOOPOUHAMHOU NIOCKOCMU. JIUHEeU bl U SKCNOHEHYUAIbHBLU POCHI.
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Cnooicrvie npoyenmboi.
[TPUMEPHA PABOYAS ITPOITPAMMA YUEBHOI'O KYPCA «I'EOMETPUS».
7-9 KITACCBI

Hean n3yyenus yueOHOro Kypca

O6mume nenu wuszydeHus: ydeOHOro kypca «l['eoMmerpusi» NpenCTaBiIEHBI B
[TOOIT OOO. OHHu 3aKJIIOYAKOTCS, MPEXK]IE BCETO B TOM, YTO HA YPOKAX F€OMETPUU
OoOy4Jaronuiicss y4HMTCS MPOBOJWUTH JIOKA3aTEIbHBIE PACCYXACHHUS, CTPOUTH
JIOTUYECKHE YMO3AKIKOYEHUS, [OKa3blBaTh HCTUHHBIE YTBEPKIECHUS M CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, IIPOBOJUTH PACCYKICHHUS «OT MPOTUBHOTO», OTINYATh
CBOMCTBa OT MPU3HAKOB, (POPMYIHpPOBaTH OOpaTHbIe YyTBEepxAcHUSA. B 00yueHun
YMEHHUIO paCCyXJaTb COCTOUT Ba)XKHOE BOCIIUTAaTEIbHOE 3HAYCHUE W3YUYECHUS
reOMETPUH, IPUCYIIEE UMEHHO OTEYECTBEHHON MaTEMaTHUYECKOM IIKOJIE.

Bropoil 1enpr0 HM3ydyeHHsT TEOMETPHUM SIBJISIETCS HMCIOJIb30BAaHUE €€ Kak
MHCTPYMEHTA MPU PEIICHUH KaK MaTEeMaTUYECKHUX, TaK M NPAKTUYECKUX 3ajad,
BCTPEYAIOUIUXCS B pEAJIbHOM )KM3HU. DTOMY COOTBETCTBYET BTOpast, BHIYMCIUTEIbHAS
JUHUS B M3YYEHUM TE€OMETpUU B MIKoJe. JlJIg 3TOro y4UTENl0 pPEeKOMEHAYETCs
no0upaTh 3aJaud MPaKTUYECKOro XapakTepa JUisl paccCMaTpUBAEMbIX TEM, YUUTh
00yyaroluxcsi CTPOUTh MaTEMaTUUYECKHE MOJIENIM PEaJIbHBIX KU3HEHHBIX CUTYallUH,
IIPOBOJIUTH BBIYMCIICHHS M OLEHUBATH aJ€KBAaTHOCTh IIOJYYEHHOI'O pE3yJIbTara.
KpaiiHe BaXHO TOMYEPKUBATH CBSI3M TEOMETPUU C JPYTUMHU TPEIMETAMH,
MOTUBUPOBATh HCIOJIb30BaTh ONPEIEICHUS TE€OMETPUUYECKUX (UTyp U TMOHATHH,
JEMOHCTPUPOBATh MPUMEHEHUE MOJYYEHHBIX YMEHUN B (PU3MKE M TEXHHUKE. IJTU
CBA3M HaubOojee spko BHUIHBI B TeMmax «Bektops», «Tpuronomerpuyeckue
COOTHOIICHUS», «MeTo koopauHat» u « Teopema [Tudaropar.

MecTo yueOHOro Kypca B yueOHOM ILJIaHe

CormacHo yueOHOMY IIlaHy B 7-9 Kkjaccax wu3ydaercss Y4eOHbId Kypce
«l'eoMeTpurs», KOTOpBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE PA3/IENbl COACPIKAHU:
«l"'eometrpuueckue Qurypsl M uX CBOHCTBa», «M3mMepeHue reoMeTpuyecKux
BEJIMYMH», a Takxke «/lekapToBbl -KOOpAMHATBI HA IUIOCKOCTH», «BekTopbi»,
«/IBmxenust mockoctu» u «IIpeodpazoBanus mogo0ous».

VY4eOHbIl TUIaH TpeaycMaTpUBaET U3yUYeHHE T€OMETpUU Ha 0a30BOM YpOBHE,
UCXOAs U3 He MeHee 68 ydeOHBIX 4YacoB B y4eOHOM TOJy, BCErO0 3a TpU roja
oOyuenus — He MeHee 204 JacoB.

Conep:xkanue y4eOHOro Kypca (1o rogam o0y4eHusi)
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7 KIIACC

HauanbHble oAt reomeTpun. Touka, npsmasi, OTpe30K, Jdyd. Yroi. Buasl
yriioB. BeprukambHble W cMexHbIE yIuIBl. buccexktpuca yrma.  Jlomanas,
MHOT'OYTOJIbHUK. [lapayiesbHOCTh U MEPIEHIUKYISIPHOCTD IPSIMBIX.

Cummempuunvie @ueypol. OCHOSHblE CE0LICMBEA 0CEE0U  cuMMempuu ° .
[IpuMepbl CHMMETPHUH B OKPYKAIOLLIEM MHPE.

OcHosHble nOCmpoeHUst C NOMOWBIO YUPKYJISL U TUHEUKU.

Tpeyronpuuk.  Beicora, = Menmana,  OuccekTpuca, HMX  CBOWCTBA.
PaBHOOEpEHHBIN U PABHOCTOPOHHMI TPEYTroIbHUKHA. HepaBEeHCTBO TpeyrojbHUKA.

CBoiicTBa 1 NpU3HAKUA paBHOOEIPEHHOrO TpeyrojabHuka. [Ipu3Haku paBeHcTBa
TPEYTOJIbHUKOB.

CBoiiCTBa M MPU3HAKK MAapauUIeNbHBIX NpsiMbIX. CyMMa yTJIOB TPEYroJbHUKA.
Bremnue yribsl TpeyrosbHuKa.

[IpsmMoyrosibHbIlE ~ TpeyroiabHUK. CBOWCTBO MEIMAaHBl  MPAMOYTOJIBHOTO
TPEYTOJbHUKA, IPOBEAECHHON K IMIOTeHY3e. IIpu3Haku paBeHCTBa IIPAMOYIOJIBHBIX
TPEYTOJIBHUKOB. 1 IpsIMOYTOJIbHBIN TpEyroiabHUK ¢ yriom B 30°.

HepaBeHcTBa B I'€OMETPUM: HEpaGeHCmME0 MmMpey2oibHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OoibllieM yrie U Oonblied CTOPOHE TPEYroJbHUKA.
[lepnieHaUKyISp M HAKJIOHHASL.

l'eomempuueckoe mecmo mouek. DbHUCCEKTpUCa yria W CEPEAUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTH MW Kpyr, XOpJa U JAuaMeTp, HX CBOHcTBa. B3anmHoe
pacCIIONIOKEHUE OKPYXKHOCTH M HpsMOW. KacarenbHas M CeKylias K OKPYKHOCTH.
OkpyXHOCTb, BHOHMCaHHass B YroJ. BnucaHHas U onMcaHHas OKPYKHOCTH
TPEYTOJIbHHUKA.

8 KJIACC

Yereipéxyronpauku. [lapamienorpaMm, ero npusHakd U cBoucTBa. YacTHbIe
Cllyyaud TapasiesiorpaMMoB (TIPSMOYTOJBHUK, POMO, KBaJpaT), WX MPU3HAKU U
cBoiicTBa. Tpamneuusi, paBHOOOKas Tparneuusi, €€ CBOMCTBA U MPU3HAKHU.
[IpssmoyroJibHas Tpaneuus.

Memoo yosoenus meouansi. Llenmpanvuas cummempus.

Teopema @Paneca u meopema o nponopyuoHaibusix ompesxkax. CpeHue TMHUU
TPEYTOJbHUKA U Tpaneuun. [lenmp macc mpey2onbHuxa.

Ilooobue mpeyeonvhuxos, rodaghduyuenm nooodbus. Ilpuznaxu nodobus
mpeyeonibHukos. [IpuMeHeHne noao0ust Mpu pelieHuy MPaKTUIECKUX 3a1a4.

3 3)_IGCL " Jajie€ KypCUBOM 0003HaYEHBI TEMbI, U3YYCHUEC KOTOPBIX HNPOBOAUTCA B O3HAKOMUTCIHLHOM IUIAHEC. Henaror
CaMOCTOATEIIBHO OIPEACIIACT 00BeM n3y4a€Moro Mmarepualia.
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CpoiicTBa TmuIomane reomeTpudeckux Guryp. Dopmysisl IS TUIOMIAAH
TpeyrojbHUKA, MapajuienorpamMma, pomOa u Tpanenuu. OTHOIICHHE ILIOIIaaeH
Oo00HBIX GUTYP.

Bpruncnenne miomane TpeyroabHHUKOB U MHOTOYIOJBHHKOB HA KJIETYaTOU
Oymare.

Teopema Iludaropa. IIpumenenmne teopembl I[ludaropa mnpu pemeHuu
MPAKTUUYECKUX 3a7a4.

Cunyc, KOCMHYC, TAHT€HC OCTPOTO YIJIa MPSIMOYTOJIbHOTO TPEYTrOJIbHUKA.

OCHOBHOE TPUTOHOMETPUYECKOE TOXKIACCTBO. | pUTOHOMETpHUECKUE HYHKIIUHA YTIIOB
B 30°, 45° u 60°.

BrniucanHble U LIEHTPAJIBHBIE YIJIBI, YTOJI MEXIY KacaTeIbHOM U XOPAOU. YTIIbI
MEXJy XOpJaMHh W CEKyIIUMH. BrhucaHHblE M ONHCAaHHBIE YETHIPEXYTOIbHUKHU.
B3anmHoe pacnonoxeHue JByX OKpyxkHocTeil. Kacanume oxpyxkHocteil. OOmue
KacaTeJIbHbIE K IBYM OKPYXHOCTSIM.

9 KUIACC

Cunyc, xocuHyc, TaHreHc yrioB oT 0° gmo 180°.  OcHoBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. POPMYIIBI IPUBEICHUS.

Pemenne tpeyronbHukoB. Teopema KOCMHYCOB M TeOpeMa CHHYCOB. Pemenue
MIPaKTUYECKUX 33J]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

IIpeobpazosanue nooobus. Ilooobue coomeemcmeeHHbix 21eMeHMO8.

Teopema o npoussedeHuu o0Ompe3Ko8 Xopo, meopemvbl O NPOU3BEOEHUU
OMpe3K08 CeKywux, meopema o Keaopame KacameibHOLl.

Bekrop, nmmumHa  (MOAy’db) — BEKTOpa,  COHANpPABJIIEHHBIE  BEKTOPBI,
MPOTHUBOIIOJIOKHO HANpaBJI€HHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpallMd HaJ BEKTOpaMHu. PasjmokeHwe BeKropa 10  JIBYM
HEKOJUIMHEAapHbIM BekTopaMm. KoopaunHartsl BekTopa. CKalsipHOE IPOU3BEIECHUE
BEKTOPOB, IPUMEHEHHE JUUIS1 HAXOXKIACHUS JUIMH U YTJIOB.

JlekapToBbl KOOPAMHATHI HA IJIOCKOCTH. YpagHenus npsamou N OKPYKHOCTH B
KOOpJIMHATAX, MEPECEYEHUE OKPYNKHOCTEM M MpsAMBIX. MeEToJ KOOpPAMHAT U €ro
MIpUMEHEHUE.

[IpaBunbHBIE MHOTOYTONBHUKH. [sIMHA OKpyXHOCTU. ['pagycHas u paguaHHas
Mepa yIJla, BBIYMCIEHHE [JIMH Jyr OKpyxHocrei. Ilnmomans Kpyra, cekropa,
CerMeHTa. /[8uosicenus ni0CKOCmuY U 6HympeHHue cummempuu uzyp (3nemeHmapHvle
npeocmaenenus). llapannenvuoiii nepernoc. Ilosopom.

I[TPUMEPHAA PABOUAS I[TPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTUKA» 7-9 KITACCbI
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Heaun n3yvyenus yueOHOro Kypca

B coBpemenHOM HUPPOBOM MHpPE BEPOSTHOCTH M CTATUCTHKA MPUOOPETAIOT
BCE OOJIBIITYIO 3HAYMMOCTD, KaK C TOYKHU 3PEHUS MPAKTHUCCKUX MPUIIOKEHUN, TaK U
uxX ponu B oOpazoBanmu. Kakmplii 4eOBEK TOCTOSHHO NPWHUMAET PEIICHHS Ha
OCHOBE MMEIOIIUXCS Y HEro JaHHbIX. A JII1 000OCHOBAaHHOTO MPHUHSTHUS PELICHUS B
YCIIOBUSAX HEJIOCTaTKa WM U30bITKa MHGOPMAIIMK HEOOX0IUMO B TOM YHCIIE XOPOIIO
c(hOpMHUPOBAHHOE BEPOATHOCTHOE U CTATUCTUYECKOE MbllIeHHe. FIMeHHO mosTOMYy
OCTPO BCTaja HEOOXOAWMOCTh CPOPMHUPOBATH y OOYYarOMIMXCS, B TOM YHCIIE
obOyuaroruxcst ¢ 3[1P, GyHKIMOHAIBEHYIO TPaMOTHOCTBH, BKIIIOYAIOIIYIO B ceOs B
KAueCTBE HEOTHEMJIEMOM COCTABIISIIOLICH YMEHHWE BOCIPUHHUMATh W KPUTHYECKU
aHAJIN3UPOBaTh MH(OpPMAIUIO, MPEICTABICHHYIO B Pa3IMUHbIX (opMax, MOHUMATh
BEPOSATHOCTHBIA XapakKT€p MHOIMX pEaJbHbIX MPOLECCOB U 3aBUCHUMOCTEM,
MPOU3BOJIUTh TPOCTEHUIINE BEPOSTHOCTHBIE PAcUYEThl. 3HAKOMCTBO C OCHOBHBIMH
MpUHLIMUINAMU cOOpa, aHallu3a U MPEACTaBICHUS JAHHBIX U3 Pa3IUUHbIX chep KU3HU
00111ecTBa U TOCYJapCTBA MPUOOIIAET 00yJaromMXCs K 00IIECTBEHHBIM UHTEPECaM.

B cTpykType mporpamMmbl y4eOHOTO Kypca «BeposSITHOCTh M CTaTUCTHUKA»
OCHOBHOM IIKOJIbI BBIACJICHBI CIEAYIOIIHE COJAEPKATEIbHO-METOANYECKUE JIMHUU:
«lIpencraBneHre JaHHBIX W ONHCAaTeNbHAs CTATHCTHKa»; «BepoATHOCTHY;
«2neMeHThl KOMOUHATOPUKNY; «BBenenue B Teoputo rpadoBy.

Conepxanue nunuu «lIpeacraBiieHre NaHHBIX W OMUCATEIbHAs CTATUCTUKA)
CIIy’KUT OCHOBOH JUIsl (JOPMUPOBAHUSI HABBIKOB Pa0OTHI ¢ MH(MOPMAIIHEH: OT YTCHUS U
WHTEpHpeTanun WHGOPMAIMK, TPEJCTABICHHOW B Ta0iMIlaX, HAa JUarpaMMmax u
rpadgukax g0 cbObopa, MpEACTaBICHUS M aHAIM3a JAHHBIX C HCIOJIb30BAHUEM
CTaTUCTUYECKUX XapaKTEPUCTUK CPEAHUX M pacceuBaHus. PaboTtas ¢ JaHHBIMH,
oOyuatomuecs: ¢ 3IIP ydarcsi cuuThiBaTh U UHTEPIPETUPOBATH JAHHBIE, BBIJIBUTATh,
apryMEHTHUPOBaTh U KPUTHUKOBATh MPOCTEUINNE TUMOTE3bl, Pa3MbIIUISATh Haj
(dakTOopamMu, BBI3BIBAIOIIMMU W3MEHYMBOCTh, M OIEHWBATh WX BIUSHUE Ha
paccMaTpUBaEMbl€ BEJIMUUHBI U MTPOIIECCHI.

NHTYUTHBHOE MpENCTABICHUE O CIYYalHOW W3MEHYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEW M TEHACHUHWMN CTAHOBUTCS MOTUBUPYIOIIEH OCHOBOM I U3YUYCHUS
Teopun BeposTHOcTed. bombioe 3nadenue s obyvaronuxcst ¢ 3I1P 3xech umeror
MPaKTUYECKUE 3aJaHUs, B YACTHOCTHU OIBITHI C KJIACCUYECKUMHU BEPOSATHOCTHBHIMU
MOJCIISIMH.

[TonsiTie BEPOSATHOCTH BBOJIWUTCA KakK Mepa MpaBIOMOA00Us CIIydailHOTo
coobiTus. [lpu n3yduenuun kypca oOyqaromuecs ¢ 3IIP 3HakoMsTCS C MPOCTEHIITUMU
METOJJaMU  BBIYUCICHUSI BEPOATHOCTEM B  CIy4allHBIX  DKCIEPUMEHTaX C
PABHOBO3MOXHBIMU ~ 3JIEMEHTAPHBIMU  HMCXOJIaMH, BEPOSATHOCTHBIMH 3aKOHAMHU,
MO3BOJISIONIMMU CTaBUTh M peliaTh 0OoJjiee CJIOXKHBIE 3amadu. B Kypc BXondr
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HayaJlbHbIE TPEJICTABICHUS O CIy4YalHbIX BEIMYMHAX M HMX  YHCIOBBIX
XapaKTEPUCTHKAX.

Taxxe B paMKax 3TOro Kypca OCYIIECTBIIETCSI 3HAKOMCTBO OOY4arOLIUXCS C
3[IP ¢ MHOXeCTBaMM M OCHOBHBIMHM  ONEpalUsIMH  HAJ  MHOYKECTBAMH,
pacCMaTpUBAIOTCS NPUMEpPbl NPUMEHEHMS Ul peleHus 3a4ad, a Takke
MCIIOJIb30BaHUs B APYTUX MAaTEMAaTHYECKUX Kypcax M y4eOHBIX IIpeIMeTax.

MecTo yueOHOro Kypca B y4eOHOM IJIaHE

B 7-9 xnaccax um3yuaercs Kypc «BeposTHOCTH M CTaTUCTHKa», B KOTOPBIi
BXoJAT pasgensl: «lIpeacTtaBieHne JaHHBIX U OMHCATEIbHAs CTAaTHCTUKAY;
«BeposTHOCTBY; «DeMeHThl KOMOMHATOPUKIY; «BBeneHne B T€OpUIO rpadoBy.

Ha u3yuenue naHHoro kypca oTBOAWUT 1 yueOHBIH 4ac B HEAENIO B TEUEHUE
Ka)XJI0T0 Toja o0ydenus, Bcero 102 yyeOHbIX daca.

Conepxanue yde0HOro Kypca (1mo rogam o0y4deHmusi)
7 KIIACC

[IpeacraBnenre MaHHBIX B BHUJIE TaOIHI], IUarpamm, rpadukoB. 3amnoaHeHHUE
Ta0JINII, YTEHUE U MIOCTPOCHHE AUArpamMM (CTOJIOMKOBBIX (CTOI0UYATHIX) U KPYTOBBIX).
Urenne rpadMKoB peaqbHBIX MPOIECCOB. M3BnedeHne nHGOpPMAITMN U3 TUArPaMM H
Ta0JIHII, UCTIOIh30BAHNE U UHTEPIPETAIINS JaHHBIX.

OnucarenpHasi CTAaTUCTUKA: CpelnHee apudMeThyeckoe, MeJuaHa, pa3Max,
HanOoJbIllee W HaWMEHbIee 3HAYCHWS Ha0oOpa YHCIIOBBIX MaHHBIX. [Ipumepsr
CIIy4ailHOM U3MEHYUBOCTH.

Cryuatinelii sKcnepumenm (onvlm) u ciayyaiinoe coovimue. Beposmuocmv u
yacmoma. Poib Manogeposimuvix u npakmuiecku 00CMo8ePHbIX cOObIMULL 8 NPUPOOe
u 6 obwecmse. Monema u uzpanbHas KOCMb 6 Meopul 6ePOSMHOCmel”.

I'pagh, eepuuna, pedopo. Cmenenv eepwunvl. Hucno péoep u cymmapuas
cmeneHb eepuiut. [lpeocmasnenue o ceaznocmu epagha. llenu u yuxner. [lymu 6
epaghax. Ob6x00 epagha (3urepos nymwv). I[lpeocmasnenue 06 opueHmupo8aHHOM
epaghe. Pewenue 3a0au c nomowvro 2pagos.

8 KUIIACC

[IpencraBiieHre TaHHBIX B BUE TaOJIHII, TUarpaMm, rpauKoB.

4 3ZLGCL " Jajie€ KypCUBOM 0003HaYEHBI TEMbI, U3YYCHUEC KOTOPBIX HNPOBOAUTCA B O3HAKOMUTCIHLHOM IUIAHEC. Henaror
CaMOCTOATEIIBHO OIPEACIIACT 00BeM n3y4a€Moro Mmarepualia.
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MHOXECTBO, DJIEMEHT MHOXECTBa, TMOAMHOXeCTBO. Omneparuu  Haj
MHOKECTBaMU: 00beIWHEHHE, TIepecedeHne, aonoqHeHne. CBONCTBA omepanuii HaJ
MHOKECTBaMU: MIEPEeMECTUTETBHOE, CoUeTaTeNbHOE, pacnpenenuTenbHOe,
BKItOUeHUs. VIcmosnp3oBaHWEe Trpauueckoro MPEICTaBICHHUS MHOXECTB IS
OTIMICaHMS PEATTLHBIX MTPOIIECCOB U SBJICHUMA, TIPH PEIICHUH 3a]1a4.

Hsmepenue pacceusanus oannulx. Jucnepcus u cmanoapmuoe OmKIOHEeHUe YUCTOBbIX
Habopos. /luazpamma pacceusanus.

DneMeHTapHbIe COOBITHS  CiydaitHoro ombiTa. CiydailHeie  COOBITHSL.
BepositHocT coObITHA. ONBITH C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHU.
Crnyyaitaeiii BEIOOp. CBSI3p MEXTy MaJIOBEPOSITHBIMU U MPAKTUYECKU JTOCTOBEPHBIMU
COOBITUSIMU B TIPUPOJIC, OOIIIECTBE U HAYKE.

Hepeso. Ceolicmea Oepesbes. eOUHCMBEHHOCMb NYMU, CYUIeCm8osaHue
gucAYell BepUIUHbL, C653b MeNHCOY HUCIOM 68epuwiur U yuciom pédep. Illpasuno
yMmHuodceHus:. Pewenue 3a0au ¢ nomowwio epaghos.

Ilpomusononoscnvie cobvimusa. Juaecpamma Oinepa. Obvedunenue u
nepeceuenue  coovimuti. Hecoemecmuvlie  cobvimusa.  @opmynra  crodceHus
gepossmHocmelu. Ycnoenas eeposmuocms. Ilpasuno ymmuoowcenus. Hezasucumvie
coovimus. I[Ipedcmasnenue sxcnepumenma 6 e6ude oepesa. Pewenue 3aoau ma
HAX0JICOeHUe 8epOSIMHOCMeEll C NOMOWbI0 0epesa CAYHAUHO20 IKCHEPpUMEHMmA,
ouazpamm Diinepa.

9 KJIACC

[IpencraBneHue JaHHBIX B BUAE TaOJIUL, AUarpaMm, rpauKoB, HHTEpIIpeTaLus
HaHHbIX. UTeHHWe W MOCTpOeHHME Taliul, Juarpamm, rpapuKoB IO pealbHbIM
JAHHBIM.

[TepectanoBku u (axropuan. CoueTaHus M YUCIO COUYETAHUU. TpeyeonvbHuK
llackana. Pemenue 3a1a4 ¢ UCMOJIB30BAHUEM KOMOMHATOPHUKHU.

I'eomempuueckas eeposmuocms. Cryuaiinviti 66160p MOYKU U3 hueypvl Ha
NJI0CKOCMU, U3 OMPe3Ka U U3 0y2u OKPYHCHOCHU.

HcnbiTanne. Yenex u Heynada. Cepust HCOBITaHUM 10 niEpBOro ycnexa. Cepust
ucneiTanuii bepuymin. BeposarHocTu coObITHI B cepun ucnibiTaHui bepHyiu.

CnyvailHasg BenMUYMHA M pacOpelesieHne BeposiTHOcTed. Marematuueckoe
oxuaanue W gucnepcus. [Ipumepsl  MareMaTHYECKOro  OXUIAHUA — Kak
TEOPETUYECKOTO CPEIHETO 3HAYCHMS BEIMYMHBI. MaTemMaTH4eCcKoe OXUAAHUE U
JOUCIIEPCUS CIIyYaWHOW BEJIMYHUHBI «YUCIIO YCIIEXOB B CEPUU UCIIBITAHUN bepHyIm.

[Tonstue o 3akoHe OonbImMX uyucen. M3mMepeHue BEpOSTHOCTEH C MOMOIIBIO
qyacToT. Posib 1 3HaueHne 3aKkoHa OOJIBUINX YHCEN B IPUPOJIE U OOIECTBE.
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IIpumepHbIe KOHTPOJIBHO-U3MEPHUTEIbHbIE MATEPUAJIbI

[IpoBeneHNE OLEHKA JTOCTUKEHUW IUIAHUPYEMBIX PpPE3YJIbTATOB OCBOCHUS
y4eOHOTr0 MpeMeTa MPOBOIUTCS B (POpME TEKYIEro U pyOeKHOTO0 KOHTPOJIS B BHUJIE:
KOHTPOJIbHBIE PAa0OTHI, CAMOCTOSITENbHBIE pPaOOThI, 3a4eThl, MaTEeMaTHUECKHE
JTUKTAHTHI, MpaKTUYeCKHe pPabOThl, MUCHMEHHBIH OTBET 1O WHIWBUIYAIbHBIM
KapTOYKaM-3aJJaHUSIM, TECTUPOBAHUE.

s obyuaromuxcs ¢ 3[1P Bo3aMokHO M3MeHeHue pOopMyTUPOBKH 33JaHUN Ha
«TIOIIATOBYIOY, aJIalITAIIMIO TIPEIaraeMoro 00yJaromeMycsi TECTOBOTO (KOHTPOJIBHO-
OLICHOYHOT0) MaTepuajia: HCIOJb30BaHUE YCTHBIX M MHUCBMEHHBIX WHCTPYKIUH,
yIPOIIEHUE JUTMHHBIX CIOKHBIX (POPMYIUPOBOK MHCTPYKIIUH, pElIEHUE C OMOPOr Ha
aJIrOpUTM, 00pasell, UCIIOIb30BaHUE CIPABOYHON HHPOPMAITIH.

MaremaTuka
5 KJ1ace

Kontponsnas padota Ne 1. Tema. HarypanbHbie uncia.

KontponbsHas padora Ne 2. Tema. JlelicTBHsI ¢ HATYpaJIbHBIMU YUCIIAMH.

Kountponbhas pabora Ne 3. Tema. Mcmons3oBaHue CBOMCTB ACHCTBUN MpHU
BBIYMCIICHUSIX.

Kontponsnas padota Ne 4. Tema. YTiIsl © MHOTOYTOJIbHUKH.

KonTtponbshas padora Ne 5. Tema. JlenumMocTs unces.

KontponbsHas padota Ne 6. Tema. OObIKHOBEHHBIE JPOOH.

Kontponbshas pabora Ne 7. Tema. CiokeHre U BEIYUTaHHUE IPOOEH.

KontponrHas padota Ne 8. Tema. YMHOXKEHHE U JICJICHUE APOOEH.

Kontponbnass pabdora Ne 9. Tema. [lecatuunble npoOu. CpaBHEeHUE
JECATUYHBIX APOOEH.

Kontponbshas padota Nel0. JlelicTBus C 1€CATUUHBIMU APOOSIMHU.

Kontponbshas padota Ne 11. Tema. UtoroBast koHTposbHas paboTa.

6 kiacc

Kontponbshas pabora Nel. Tema. JenuMoCTh HATypaabHBIX YHCEIL.

Kontposnbhas padora No2. Tema. OObikHOBEHHast JpoOb. OCHOBHOE CBOMCTBO
TpoOH.

Kontponsnas padota Ne3. Tema. OtHotienue. [Iponopiiusi.

Kontponbshas padora Ned4. Tema. [IporieHT.

Kontponbnas padota Ne5. Tema. UetsipexyronbHuk. GopMyiibl miepuMeTpa u
IJIOIIAIN IPSIMOYTOJIbHUKA.

Kontponbnas pabora Ne6. Tema. [lonmoxxkutensHble W OTPUIIATEIBHBIC YKCTA.
CpaBHEHUE MOJOKUTEIBHBIX U OTPUIATEIbHBIX YHUCEIL.

Kontponrnas padora Ne7. Tema. CnokeHue U BbIYUTAHHUE TOJIOKUTEIBHBIX U
OTpULIATEBHBIX YUCET.
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Kontponbnas pabora Ne§. Tema. YMHOKEHHE U NIETICHUE TOJIOKUTEIBHBIX H
OTPULIATENBHBIX YUCET.

Kontponsnas padota Ne9. Tema. [IpsmoyrosibHasi cuctremMa KOOp/IUHAT.
JlnarpaMmebl.

Kontponbshas padora Nel0. Tema. MtoroBast KoHTposbHas paboTa.

Auredpa
7 KJace
Kontponpnas pabora Nel. Tema. Apudmerndeckue JEUCTBUS C
PalMOHAIBHBIMH YHCIIAMH.
KontponbsHas padora Ne2. Tema. CterneHb ¢ HaTypalbHBIM MOKa3aTeJeM.
KontponbHas padora Ne3. Tema. bykBeHHbIE BbIpaKEHHUSI.
Kontponbshas pabora Ned. Tema. MHOTOUJIEHBI.
KontponbsHas padota NeS5. Tema. @opMyIibl COKpPAIIEHHOTO YMHOXKESHHUS.
KontponrHas pabota Ne6. Tema. JIuHeitHOe ypaBHEHUE C OJTHOU MEPEMEHHOM.
Kontponbshas padora Ne7. Tema. CucteMbl JIMHEWHBIX YPaBHEHUH.
Koutponbshas pabota Ne 8. Tema. KoopauHaTs! U rpaduku.
Kontponehaa padora Ne 9. Tema. Ilonstue ¢ynkuuu. JIunennas QpyHKuus.
Kontponbshas padora Nel0. Tema. toroBast KoHTposbHas paboTa.
8 kJiacc
Kontponbnass pa6ora Nel. Tema. KBanmpaTuwiii kopeHb. ApudmeTnueckuit
KBaJIPAaTHBIN KOPEHb.
Kontponbnass pabora Ne2. Tema. CrenmeHb ¢ IeJbIM  TOKa3aTeeM.
CranpapTHbIi BUJ YKCTIA.
Kontponrnast pabora Ne3. Tema. AnrebGpaumdeckas apoOb. CokpaineHue
TPOOCH.
Kontponbshas padota Ned. Tema. JleiicTBus ¢ areOpanyeckKuMu IpoOsIMH.
Kontponbshas pabora Ne5. Tema. KBanpaTHbie ypaBHEHUS.
Kontponbshas padora Ne6. Tema. YpaBHeHUSs1, CBOASIIUECS K KBaJIpaTHBIM.
TekcToBble 3a1a4M, CBOJSALIMECS K KBAJPATHBIM.
Kontponbshas padora Ne7. Tema. CucteMbl ypaBHEHHH.
Kontponbshas pabota Ne8. Tema. UncnoBbie HEpaBEHCTBA U UX CBOMCTBA.
Kontponbshas padora Ne9. Tema. CructeMbl HEPABEHCTB € OJIHON MEPEMEHHOM.
Kontponbshas padora Ne 10. Tema. @uKIUK. YuCIOBbIE QYHKIIUH.
Kontponbshas padora Nel 1. Tema. MtoroBast koHTposapHas paboTa.
9 kaace
Kontponbshas pabora Nel. Tema. Uucrna v BBIYUCICHUS.
Kontponbshas padota Ne2. Tema. YpaBHeHUS C OJTHOIM TIEPEMEHHOM.
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Kontponbshas padora Ne3. Tema. J[poOHO-parimoHanbHbIE YPaBHECHUS.
pabota Ne4. Tewma. ypaBHEHUH C JByMS
nepemeHHbIMU. KoHTponpHas pabora Ne5. Tema. JIuHeliHble HepaBEHCTBa C

KonTposbHas CucremMsbl

OJITHOU IEPEMEHHOM.

Kontponbnas pabota Ne6. Tema. KBagpaTHbie HepaBeHCTBA.
Kontponbshas padora Ne 7. Tema. KBanpatuunas ¢GpyHKIMS U €€ CBOUCTBA.
Kontponbshas pabota Ne 8. Tema. Apudmerndeckas mporpeccusi.
KonTtponrHas padota Ne 9. ['eomeTpruueckas nporpeccusi.

Kontponbshas padora Nel0. Tema. UtoroBast KoHTposbHas paboTa.

I'eomeTpus
7 KkJace
Kontponbnast pabora Nel. Tema. OcHOBHBIE TE€OMETPUYECKHE CBOWCTBA
NpOCTEHIINX PUTYp.
KontponbsHas padora Ne2. Tema. CMeKHbIE U BEPTHUKAIbHBIE YTJIbI.
Kontponbshas padora Ne3. Tema. [Ipu3Haku paBeHCTBa TPEYrOIbHUKOB.
Kontponbshas padota Ned. Tema. PaBHOOEIpEeHHBIN TPEYTOJIbHUK.
Kontponrsnas pabota NeS. Tema. [lapannensHbie psiMbIe.
Kontponsnas pabota Ne6. Tema. Cymma yriioB TpEyroJibHHKA.
Kontponbshas pabora Ne 7. Tema. OKpy>KHOCTb U KPYT.
Kontponbshas padora Ne6. Tema. iToroBast KOHTpoJibHas paboTa.
8 kJjacc
Kontponbshas padota Nel. Tema. UeTbIpeXyroibHUKY.
KontponbHas pabora Ne2. Tema. Cpennsia JuHuA TpeyroiabHuka. CpenHss
JIMHUS TPaIeluu.
Kontponsnas padota Ne3. Tema. [Imomaas TpeyroyibHUKa, MapajjiesorpaMmma.
Kontponbshas padota Ned4. Tema. [Tnomans nono06HbIx Guryp.
KonTtponbshas pabora Ne5.

KonTtponbsHas padota Neb.

Tema. Teopema Iudaropa.
Tema. YTbl B OKPY>KHOCTH.

Kontponbshas padota Ne7. Tema. IToroBast KOHTpoJibHast paboTa

9 kiace
Kontponbshas padora Nel. Tema. Penienue TpeyroiabHUKOB.
KonTtponbHas paboTta No2. Tewma. [Lnomann TPEYrOJIbHUKA,
YETHIPEXYTOJIbHUKA.

KonTtponbshas pabora Ne3.
KonTtponbsHas padora Ned.

Koutponbnas  pabota

KonTtponbsHas padora Neb.

Tema. BekTopsl.

Tewma. /lekapTOBBI KOOPAMUHATHI HA TJIOCKOCTH.

Ne5.  Tewma. MHOTOYTOJIbHUKH.
Tewma. IInomanp Kkpyra v €ro 4acteu.
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Kontponbnas pabota Ne7. Tema. ITorosast KoHTposibHas paboTa.

BeposiTHOCTH U CTATHCTHKA
7 xj1acc
Kontponbhas padora Nel. Tema. [IpencraBienne qaHHBIX.
KontponbHas padota Ne2. Tema. OnucarenbHasi CTaATUCTHKA.
Kontponsnas padota Ne 3. Tema. CiyuyaliHasi ”3BMEHYHBOCTb.
Kontponbnas pabora Ne 4. Tema. BeposTHOCT W 4YacToTa Ciy4ailHOro
COOBITHSI.
8 kiacce
Kontponbshas padora Ne 1. Tema. MHO»kecTBa.
KontponbHas pabora Ne2. Tema. BeposTHOCTh Cly4yalHOTO COOBITHSI.
KontponbsHas padora Ne 3. Tema. Cinyualinble COOBITHS.
9 kiace
KontponbsHas padota Ne 1. Tema. DnemMeHTb KOMOMHATOPUKH.
Kontponsnas padota Ne 2. Tema. UcnbiTanus.
KontponsHas padota Ne 3. Tema. CiyuaiiHasi BeJTUUMHA.
[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYYEBHOI'O IIPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIbTATDI:

MOTHUBAIMS K OOYYEHUIO MaTEMATHUKE U 1IeJICHANPABICHHON MO3HABaTEILHOMN
JIeSITEILHOCTH;

MOBBIIICHUE YPOBHS  CBOEM  KOMIIETEHTHOCTH 4epe3  IMPAKTUUYECKYIO
NEATEIIbHOCTh, TPEOYIOIIYI0 MaTEMaTUUECKUX 3HAHUM, B TOM YUCJIE YMCHHUE YIUTHCS
y JIpYyrux JojAei; cnocoOOHOCTh OCO3HABATh CTPECCOBYIO CUTYAIlUI0, OBITh TOTOBBIM
JICHICTBOBATH
B OTCYTCTBHME rapaHTHHl ycrexa; crnocoOHocTh oOydarommxcsa ¢ 3[IP xk oco3Hanutio

CBOUX JAe(UIIUTOB U
MPOSIBICHUE CTPEMJICHHS K HX IIPEOJOJICHHIO; CIIOCOOHOCTh K CaMOpPa3BUTHIO,
YMEHUE CTaBUTh JOCTIKUMBIC II€JM; YMEHHE pa3inyaTh ydeOHbIE CHUTyallud, B
KOTOPBIX MOXHO JIEMCTBOBAaTh CaMOCTOSATENIBHO, W CHUTYyalluu, TJe CJeAyeT
BOCIIOJIb30BaThCS CIPABOYHON
uHopMaIme WM JAPYTMMH BCIOMOTATEIBHBIMH CPEJICTBAMH; CIIOCOOHOCTD
MEePEHOCUTH MOJIyYEHHBIE B XOJI¢ OOy4YeHUsI 3HAHMUS B aKTyaJbHYIO CUTyalluio (Ipu
pelIeHNUN KUTEUCKUX 3a/1a4, TPEOYIOIUX MaTEMAaTUUYECKUX 3HAHUH);
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CIIOCOOHOCTh OPHUEHTHUPOBATHCS B TPEOOBAHMSX W MpaBHJIAX MPOBEICHUS
IPOMEXYTOUYHOM M MTOrOBOM aTTeCTalM; OBJAJECHUE OCHOBaAaMHU (PUHAHCOBOI
IPAMOTHOCTH.

METANIPEAMETHBIE PE3YJIBTATBI

Osnadenue yHusepcanbHblMU y4eOHbIMU ROZHABAM E/IbHLIMU OCUICHBUAMU
YCTAaHABJIIMBATh  MPUYMHHO-CJICACTBEHHBIE CBSI3U B XOJE€  YCBOCHHS
MaTEMaTUYECKOr0 MaTepuaa; BBISIBIATh ACPUIUT JAHHBIX, HEOOXOIUMBIX IS
pelIeHus TOCTaBICHHON
3a/layd; C TOMOIIBIO YYUTENS BBIOMpaATh CIIOCOO PEIICHHMS MaTeMaTHYeCKOU
3a/lauun

(cpaBHMBaTh BO3MOKHBIE BAapHUAHTHl PEIICHMS); MPUMEHATH U NPEOOPa30BHIBATH
3HAaKU U CUMBOJIbI B XOJIE€ PEIICHUS

MaTeMaTUYECKUX 3aj]ay; yCTaHABJIMBaTh HCKOMOE M JIAaHHOE MPHU PEIICHUU

MaTeMaTUYECKOU 3aJlauyd; MOHUMATh U HHTEPHPETHUPOBATH UHQPOPMAIUIO

pa3IUYHBIX BUJIOB U HOpM
MPEJCTaBIICHUS; WILTIOCTPUPOBATH PelIaeMble 3aJjauu rpaduuecKuMU

cxemaMu; 3(QPEKTUBHO 3allOMUHATh U CUCTEMATHU3UPOBATH

uHdOpMaIHIO.

MMOHKMMATh U UCMOJIb30BaTh MAaTEMATHUYECKHE CPEJICTBA HATJISTHOCTH (TpaduKH,
auarpaMMbl, TaONMUIBI, CXEMbI U JAp.) I WUIIOCTPAIMKM, WHTEPIPETALNH,
apryMeHTaIuH.

Osnadenue ynugepcanbHolMu yueOHbIMU KOMMYHUKAMUGHBIMU
oelicmeuamu:

OpraHU30BbIBATH yUeOHOE COTPYTHUYECTBO M COBMECTHYIO JIEATEITLHOCTh C
YUUTEIEM W CBEPCTHUKAMH B TIpOIleCCe pEIICHUs 3ajad;, B3auMOJICHCTBOBATH U
HaxOJUTh 00IIHE CrIOCOOBI pabOTHI; padOTaTh B TPYIIIE: HAXOIUTH OOIIee pelieHue u
paspemniaTh KOH(IMKTHI Ha OCHOBE COTJIACOBAHUS TMO3HMIMK U yué€Ta WHTEPECOB,;
ciymaTh naptaépa; hopMyIupoBaTh, apTyMEHTUPOBATh U OTCTAaMBaTh CBOE MHEHUE;
MIPOTHO3UPOBATh BO3HUKHOBEHHE KOH(JIMKTOB MPHU HAJTUYUU PA3HBIX TOUEK 3PECHUS U
paspemniath KOHQIUKTH HA OCHOBE yu€Ta MHTEPECOB U IMO3UIUMN BCEX YUYaCTHUKOB;
apryMEHTUPOBAaTh CBOIO MO3UIIUI0 U KOOPJIMHUPOBATH €€ C MO3ULIUSIMU MAapTHEPOB B
COTPYIHMYECTBE TPHU BBIPAOOTKE OOIIETO PEIICHHUS B COBMECTHOM NESITEIbHOCTH;
BBITIOJIHSTH CBOKO YaCTh PaOOTHI, IOCTUTATh KAYECTBEHHOTO pe3yIbTaTa U
KOOPJIMHUPOBATH CBOM JICUCTBUS C APYTMMH YJICHAMU KOMaH/IbI; OIICHUBATh

KaueCTBO CBOETO BKJIa/Ia B OOIIHIA TPOIYKT.

Osnadenue yHugepcanbHolMu yueOHbIMU PECYIAMUGHBIMU 0CUCM BUAMU:

CTaBUTh 11€JIM, BEIOUPATh M CO37aBaTh AJITOPUTMBI JIJIs pPELIEHUs YIEOHBIX
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MaTEeMaTHYECKUX MpoOJieM; IUIAaHUPOBaTh W OCYLIECTBIATH  JCSTENbHOCTD,

HaIIPaBJICHHYIO Ha pELICHUE
3a/1a4 UCCIIEIOBATENIBCKOIO XapaKTepa.

(GbopMyIupoBaTh U yAEPKUBATH yUEOHYIO 3a/1auy, COCTABIIATh IUIaH U
[IOCJIEI0BATENbHOCTh JIEUCTBUM; OCYIIECTBIATh KOHTPOJIb MO 00paslly U BHOCHUTH

HEOOXOMMbIE KOPPEKTUBBI; KOHTPOJIUPOBATh MPOLIECC U PE3ysbTaT y4eOHOU

MaTeMaTH4YECKON
JESITEIbHOCTH; aIeKBATHO OLIEHUBAThH MIPaBUIIBHOCTh WJIK OIIMOOYHOCTH BBIIIOJIHEHUS

y4eOHOM
3a1ayM, €€ OOBEKTHBHYIO TPYAHOCTh M COOCTBEHHBIE BO3MOXHOCTU €€ pEILCHUS;

CJINYaTh CIIOCO0 AEUCTBUA U €r0 pe3yibTaT ¢ 3aJaHHBIM STAJIOHOM C LIEJIBIO
0OHapyKEeHHsI OTKIIOHEHUH U OTIMYHI OT 3TAJIOHA.

NPEeABUAETh TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPH PEIIEHUU YUEOHOM
3aJlauM; TOHUMATh MPUYMHBI, [0 KOTOPHIM HE ObLI JOCTUTHYT TpeOyeMblil pe3ysbTar
JESITEIbHOCTH, ONpPEAEIATh MO3UTUBHBIE M3MEHEHHUS U HAalpaBieHMs, TpeOyromue
JaJibHENIIe paboThl; PEryupoBaTh CIOCO0 BhIPAXKEHUS IMOLIUH.

HPEIMETHBIE PE3YJIBTATDI

Pe3ynbratsl ocBoeHust yueOHoro npeamera «MaTtematuka (BKiIro4ast anreopy,
Tr€OMETPHUIO0, BEPOSITHOCTh M CTATUCTHUKY)», pacHpe/ie€HHbIE MO TrojaM OOydYeHHs,
(bopMyIUpPYIOTCS MO MPUHLUITY 100aBIEHUS HOBBIX PE3YJIBTATOB OT TOJa K FO1ly, YXKe
Ha3BaHHbICE B IMPEABIAYIIMX TIOJax IIO3UMLUH, KaK IPaBUJIO, JOCIOBHO HE
MOBTOPSIIOTCS, HO YUYMTHIBAIOTCS (PE3yJIbTaThl OYEPEAHOI0 ToAa IO YMOIYAHUIO
BKJIIOUYAIOT PE3YJIbTaThl MPEIbIIYILNX JIET).

[IJIAHUPYEMBIE [IPEJMETHBIE PE3YJIbTATbl OCBOEHUS ITIPUMEPHOI
PABOYEI [IPOT'PAMMBI KYPCA «MATEMATHUKA» (ITO TOJIAM
OBYYEHUST)

OcBoenune yueOHOro Kypca «Maremaruka» B 5—6 KjaccaX OCHOBHOW IITKOJIBI
JOJDKHO 00ecneYuBaTh JIOCTHXKEHHE CICIYIOMMUX MPEIMETHBIX 00pa3oBaTeIbHBIX
PE3yIBTATOB:
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5 KIIACC

Yucna u evtuucnenusn

OpueHTHUpOBAaTbCSI B TOHATUSAX U OMNEpPUPOBATH Ha 0a30BOM YpOBHE
TEPMHHAMH, CBA3AaHHBIMH C HATypaJbHBIMU YHCIIaMH, OOBIKHOBEHHBIMH H
JNECATUYHBIMH TPOOSIMH.

CpaBHMBaTh M  YHOPSJIOYMBATH HaTypajbHbIE 4YHCJIAa, CpPaBHUBATh B
MPOCTEHIINX CITydasix OOBIKHOBEHHBIE TPOOH, TECATHUHBIE TPOOH.

CooTHOCUTh ~ TOYKY Ha  KOOPAMHATHOW  (YUCJIOBOM)  MpSIMOM  C
COOTBETCTBYIOIIUM €W YHUCJIOM M HM300pa)kaTh HaTypajbHbIE YHUCIA TOYKAMU Ha
KOOPAMHATHOM (YMCIIOBOM) MPSMOM.

BoinonuaTe  apudMeThyeckue JAEUCTBUS € HATypaJlbHBIMH YHUCJIAaMH, C
OOBIKHOBEHHBIMU APOOSIMU B MPOCTEUILINX CITydasiX.

BoINONHATE NpOBEPKY, NPUKUAKY pe3yIbTaTa BEIYUCICHUN.

OKpyIJISITh HATYPAJIBHBIE YHUCIIA.

Pewenue mexcmoguix 3a0au

Pemate TekcTOBBIE 3amauu  apUPMETHUYECKUM CHOCOOOM U C IOMOIIBIO
OpraHM30BAHHOTO KOHEYHOro mepedopa BCeX BO3MOXHBIX BapHAHTOB (MpHU
HEOOXOJIMMOCTH C HAPABJISAIONICH MOMOIIIBIO).

Pemate 3a1aum, coaepkalime 3aBUICMMOCTH, CBSI3bIBAOIINE BETMUNHBI:
CKOpPOCTb, BPEMS, PACCTOSTHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTh (IIpU HEOOXOJUMOCTH C
MCIIOJIb30BaHUEM CIPABOYHON MHPOPMAITUH).

Hcnonb30BaTh KpaTKUe 3alycH, CXeMbl, TaOJIULbl, 0003HAUYEHHUS MPU PEIICHUN
3a/1ay.

[Tonb30BaThCS OCHOBHBIMM €IMHHMIIAMHU U3MEPEHUS: LIEHBI, MAaCChl; pACCTOSHUS,
BPEMEHH, CKOPOCTH; BbIpaXkaTb OJHU €IWHUIBl BEJIUYUHBI uepe3 apyrue (mpu
HEO0OXOJMMOCTH C OMOPOI Ha CIPABOYHYIO HH(OPMALIHIO).

N3Bnekats wuH(OpMaIMio, MPEACTaBICHHYIO B Ta0nuile, Ha CTOJIOYATOMN
auarpaMMe, WHTEPIPETUPOBAaTh IPEACTaBICHHbIE JAHHBIC, HMCIOJIb30BAaTh JaHHBIC
IIPU PEIEHUH 3a]1a4.

Haznaonaa zeomempusn

[Tonb30BaTHCA FEOMETPUYECKUMHU MMOHATHSMU: TOUKA, IPsIMasi, OTPE30K, JIyY,
YT0J1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh, TpUMEPHl OOBEKTOB OKPYXKAIOUIETO MHUpPA, UMEIOUMX (Qopmy
M3YYEHHBIX TEOMETPUUYECKUX PUTYP.

Hcnonp30BaTh TEPMHUHOJIOTHIO, IPU HEOOXOAMMOCTH MO BHU3YyaJbHOU OIOpE,
CBA3aHHYIO C yIJIaMH: BEpIIMHA, CTOPOHA; C MHOTOYTOJIbHUKAMM: YTOJI, BEPILIWHA,
CTOpPOHA, IMaroHaJIb; C OKPY>KHOCTBIO: pauyc, IUaMeTp, LIEHTP.
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N300paxaTh H3y4yeHHBIE TE€OMETpUYECKHME (UTYpbl HAa HEIMHOBAHHOM U
KJIeTYaTol Oymare ¢ MOMOILBIO LIUPKYJIS U JIMHEUKH (TIOCIIe COBMECTHOTO aHAJIN3a).

Haxonuth JIMHBI OTPE3KOB HENMOCPEICTBEHHBIM H3MEPEHHEM C IOMOILBIO
JUHEHKH, CTPOUTh OTPE3KH 3aJaHHON JJIMHBI; CTPOUTH OKPY’KHOCTH 3aJaHHOIO
panuyca.

Hcrnons30BaTh CBOMCTBA CTOPOH M YIVIOB IPSIMOYIOJIbHHKA, KBajJpaTa JJIsl UX
NOCTPOCHH S, BBIYUCIICHUS TIOIIAIA U IIEPUMETPA.

Boruncnsate mepuMerp W IUIOHIANb KBajpaTa, NOpSIMOYToJIbHUKA, QUryp,
COCTaBIICHHBIX W3 TMPAMOYTOJBHUKOB, B TOM uHcie (Uryp, U300paxEHHBIX Ha
KJIeT4aTon Oymare.

[Tonb30BaTbCd OCHOBHBIMM METPUYECKHMMH €IWHHUIIAMH H3MEPEHUs JJIMHBI,
IJIOIIAM; BBIPAXKaTh OJITHUA €AUHUIIBI BEIMYMHBI Yepe3 Apyrue (Ipu HEOOXOAUMOCTH
C OIOPOI Ha CIPABOYHYIO HH(DOPMALIHIO).

Pacno3naBaTe napajuienenumnen, Ky0, HICIOJIb30BaTh TEPMUHOJIOTHIO: BEPILIUHA,
pedpo rpaHb, U3MEPEHUS; HAXOAUTh U3MEPEHUS NapajlIesienuIeia, Kyoa.

Boruucnate 00b€M KyOa, mapajuiesienunena no 3aJaHHbIM H3MEpPEHUsM (C
OTMOpOM Ha AJITOPUTM YYEOHBIX JEHCTBHII), MOJB30BATHCS €IUHHUIIAMU W3MEPEHUS
o0BEMa.

Pemate HecnokHblE 3aJadyd Ha H3MEPEHHE T€OMETPUYECKUX BEIMYHMH B
MPAKTUYECKUX CUTyalusX (Ip1 HEOOXOUMOCTHU C BU3YAJIbHOM OIMOPOii).

6 KJIACC

Yucna u éviuucnenus

OpueHTHpOBAaThCSI B TOHATUSAX U OMNEpUpPOBATH Ha 0a30BOM YPOBHE
TEPMUHAMU, CBS3aHHBIMHU C PA3IMYHBIMU BUJAMU YUCENT U CIOCOOAMH HMX 3alluCH,
MePEXOaUTh (€CIIM ATO BO3MOXKHO) OT OJIHOM (DOPMBI 3aMKMCH YKCa K JPYTOH.

CpaBHMBaTh M YIOPSAOYUBATH 1IETbIE YMCIIA, OOBIKHOBEHHBIE U JIECSITHYHbBIC
JIpoOu, CpaBHUBATH YKCIIa OJTHOTO U Pa3HBIX 3HAKOB.

Brinonuars apudmeTndyeckue JeHCTBUS ¢ HATYpaJbHBIMU U LIEJIBIMUA YHUCIIAMH,
OOBIKHOBEHHBIMHU U JIECATUYHBIMH JPOOSIMH, TIOJIOKUTEIBHBIMU U OTPUIIATEIIbHBIMU
YUCIIAMH.

Brruncnars 3HaU€HUs1 YUCIOBBIX BBIPAYKEHUM, BBITIOIHATh TPUKHUIKY U OLICHKY
pe3ynbTaTa BBIUUCICHUMN; BBIOJHIATH MPEOOPA30BaHUS YHUCIOBBIX BHIPAKCHUN Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JEHCTBUM.

CoOTHOCUTH TOUKY Ha KOOPJUHATHOW MPSAMOU C COOTBETCTBYIOIIUM €l YMCIOM
¥ U300pakaTh YUCIa TOYKAMU Ha KOOPJWHATHOM MPSIMO, HAXOUTh MOYJIb YHCIIA.

COOTHOCHUTH TOYKH B MIPSAMOYTOJBHOW CUCTEME KOOPJAUHAT C KOOPAUHATAMU
ATOU TOYKH.
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OkpyrisaTh MeNble 4Yuciaa W JeCATUYHBIE aApodm (Mo o0pasily), HaXOAUTh
NpUOIMIKEHUS YUCE.

Yucnoewvie u OyKeeHHbIE GLIPAIICCHUA

OpueHTHpOBaTBCSI B TMOHATUSAX UM ONEpPUPOBAaTH Ha 0a30BOM YpPOBHE
TEPMUHAMH, CBSI3AHHBIMHU C 3alMChIO CTENEHU YHUCIAa, HAXOAUTh KBaJapaT U KyO
YKUCJIA, BBIYUCIIATH 3HAYEHUS IPOCTEHIIMX YHUCIOBBIX BBIPAXKEHUMN, COJEpMKALIUX
CTEIICHHU.

[lonb30BaTbesa MpHU3HAKAMU JAETUMOCTU (MpU HEOOXOAMMOCTH C OMOPOM Ha
JITOPUTM MpPaBUJIa), PACKJIAAbIBATh HATypaIbHbIC YHCIIA HA IPOCTHIE MHOXKHUTEIH.

llonvzo6amuvca macuimabom, COCTABISTh NPONOPLUNANA U OTHOLIEHUS.

Hcnonp30BaTh OyKBBI 711 0OO3HAUEHUS YUCEN IPU 3allUCU MAaTEMaTHYECKUX
BBIDQKCHHUM, HAXOJIWTh 3HAYEHUA OYKBEHHBIX  BBIPQKECHHM,  OCYIIECTBISA
HE0OXOJAMMbIE TMOACTAHOBKU U MpeoOpa3oBaHUs (C OMOPOM HA aNrOPUTM Y4EOHBIX
JEUCTBUM ).

HaxoauTe HEn3BECTHBIM KOMIIOHEHT PABEHCTBA.

Pewienue mexcmoguvix 3a0au

Pemars MHOromaroBble TEKCTOBBIE 3aJaud apUPMETHUECKUM CIOCOOOM C
ONOPOM Ha BOIIPOCHBIN IUIAH.

Pematp npocTenmue 3a/1auu, CBS3aHHBIC C OTHOLIEHUEM,
IIPONOPIMOHAIIBHOCTBIO BEIMYHH, MPOLEHTAMU; pellaTh TPU OCHOBHBIE 3aJa4M Ha
JIpOOU U POLEHTHI.

Pemarte 3amaum, conep)Kalipe 3aBUCHMOCTH, CBSA3BIBAIOIIME BEJIWYUHBL:
CKOPOCTb, BpeMs, paccTosIHUE, LIEHa, KOJIMYECTBO, CTOMMOCTb;
MPOU3BOIMTENILHOCTh, BpeMs, 00bEMa padOThl, HCMHOIB3YS apU(PMETHUECKUE
NEUCTBUS,  OLEHKY, MPUKUAKY;  TOJb30BaThC  C€AMHHUIIAMU  W3MEpPEHUs
COOTBETCTBYIOIIUX BETUYHH.

CocTaBnsiTh OyKBEHHbBIE BHIPRXKEHHS IO YCIOBHUIO 33J]a4H MOCIE€ COBMECTHOTO
aHaIM3a.

N3Bnekats wH(OpMalMio, MPEICTABICHHYI0 B TaONWIaX, Ha JIMHEWHOM,
CTOJIOYATOM MJIM KPYroBOM JuarpaMMax, HMHTEPIPETHPOBATH MPE/ICTABICHHBIE
JTAaHHBIE; UCIOJIb30BATh JAHHBIE MPU PEIICHUH 3a]au.

[IpeacraBnsaTh MHPOPMALMIO C MOMOIIbIO TAOIUL, JUHEHHON U cTONOYATOM
JUarpaMm.

Haznaonaa zeomempusn

[IpuBoauTh, TpUMEPHl OOBEKTOB OKPYXKAIOUIETO MHUpPA, UMEIUMX (Qopmy
U3YYEHHBIX TE€OMETPUYECKUX IUIOCKMX M MPOCTPAHCTBEHHBIX (UTYp, MPUMEPHI
PaBHBIX U CHMMETPUYHBIX (UTYP.
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N306paxaTh C MOMOIIBIO IUPKYJIA, TMHEUKH, TPAHCTIOPTHPA HA HETMHOBAaHHON
U KileryaTtol Oymare U3y4YeHHbIE IUIOCKHE TeoMeTpuueckue Qurypsl u
KOH(UTypallui, CHMMETPUYHBIEC (DUTYPHI.

NMeTp mnpencraBiieHHE O TE€OMETPUYECKUX MOHATHSIX: PABEHCTBO (UTYp,
CUMMETpHSI, OCb CAMMETPHUH, LIEHTP CUMMETPUH.

HaxoauTe BeMYMHBI YIII0B U3MEPEHUEM C MOMOIIBIO TPAHCIIOPTHUPA, CTPOUTH
YIIIbl 33JaHHOM BEJIWYMWHBI, MOJb30BaThCA NMPHU PELICHUH 3aJad TPaJyCHOM Mepoi
YIJIOB; pACIliO3HABAThH HA YEPTEKAX OCTPBIU, IPSIMOU, PA3BEPHYTHIN U TYIIOU YTJIBI.

Bpraucnars JuMHY JIOMaHOW, HEPUMETP MHOIOYTOJIBHUKA, I10JIb30BAaThCS
€IUHULIAMU U3MEPEHUS JJIMHBI, BBIPAXXaTh OJHU €AWHULIBI U3MEPEHUS JIJIMHBI YEpE3
Ipyrue.

Haxonute, ucnonb3yst 4epTEKHbIE HHCTPYMEHTBI, PACCTOSHUS: MEXKIY ABYMS
TOYKAaMH, OT TOYKHU JI0 IPSIMOM, NIMHY ITyTH HA KBAaJIPaTHOM CETKE.

Beruucnars  miomans  QuUryp, COCTaBICHHBIX U3  MNPSIMOYTOJIbHUKOB,
MCIIOJIb30BaTh pa30MEeHNE Ha NMPSIMOYTOJbHUKH, HA paBHbIE (PUTYpBI, JOCTPaWBaHUE
10 MPSIMOYTOJIbHUKA; MOJIb30BAThCSI OCHOBHBIMU E€MHUILIAMU WU3MEPEHUS ILUIOIIA/IH;
BBIPAXKATh OJHH €IMHUIIBI U3MEPEHUS TUIONIAAN Yepe3 pyrue (mpu HeoOXO0AUMOCTH
C OTIOPOM Ha CIPABOUYHYIO0 HH(POPMAIIHUIO).

Pacnio3HaBaTh Ha MOJENSIX W U300pKEHUAX NUPAMHIY, KOHYC, IWIUHAP,
MCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEPIIIUHA, peOpO, IPaHb, OCHOBAaHUE, pa3BEPTKA.

N3006pakath Ha KJIeT4aTOM Oymare npsMOYyroJIbHBIN MapajuieIenuneI.

Boruucisate 00bEM MPSAMOYTOJIBHOTO TNapajijiesnenunena, Kyoa, Mmojib30BaThCs
OCHOBHBIMU €JIMHHUIIAMH W3MEPEeHUsI 00bEMa; BBIpAXKATh OJHU €AUHHIIBI U3MEPEHUS
00BéMa yepe3 apyrue (¢ omopoi Ha CIIPaBOYHYI0 HH(POPMAIIHIO).

Pemare HecnokHble 3aJa4yM HAa HAXOXKIACHUE T€OMETPUYECKUX BEJIWYMH B
MPAKTUYECKUX CUTYaUsIX (IPU HEOOXOUMOCTH C BU3YaTIbHOM OMOPOHA).

IIJIAHUPYEMBIE TTPEJIMETHBIE PE3VJIbTATBI OCBOEHHWS ITPUMEPHOU
PABOYEN ITPOI'PAMMGBI KYPCA «AJITEBPA» (ITO TOJAM OBYUYEHI )

OcBoenune ydeOHOro Kypca «Anredpa» Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl JOHKHO OOECrmeynmBaTh JIOCTHIKCHHE CICAYIONUX MPEAMETHBIX
00pa3oBaTeIbHBIX PE3YJIHTATOB:

7 KIIACC

YQucna u evtuucnenus
BBIHOJIHHTB, coucTtasa YCTHBIC H TIMCBMCHHbLIC HpI/IéMBI, apI/ICI)MeTI/I‘—IeCKI/Ie
I[eI;'ICTBHH C palinOHAaJIbHBIMHU YHCJIaMH.
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HaxomuTh 3HaueHUsT YKCIOBBIX BBIPAKEHUH; NPUMEHATH pa3sHOOOpa3HbIe
CrocoObl M MPHUEMBI BBIUUCICHUS 3HAYEHUH IPOOHBIX BBIPAKEHUH, COJEpKALIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexonuth OoT omHOM (POpMBI 3amucu yucen K Apyroi (mpeoOpa3oBBIBATH
JECATUYHYIO IpOOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU B
OECKOHEUHYIO NECITHUHYIO JIpoOb). CpaBHUBATh U YHOPSIOYMBATH PallMOHAIbHbBIC
qucia.

OKpyrJsTh yncia.

BpINONMHATE NPUKUAKY U OLEHKY pE3yJIbTaTa BBIYHMCICHUM, OLUEHKY 3HAYECHUHN
YU CJIOBBIX BBIPAYKECHUIA.

BBINONHATE EUCTBHS CO CTENEHSAMU C HATypaJbHBIMUA MOKa3aTessiMH (C
OTIOPOM Ha CIPaBOUYHYIO0 UH(GOPMAIIHUIO).

[IprMeHATh MPU3HAKK IEITMMOCTH, PA3JIOKEHNE HA MHOKHUTEIHN HATYPaJIbHBIX
qucel.

Pemare mpocTerimme NpPakTUKO-OPUEHTUPOBAHHBIE 3a/1a4d, CBSA3aHHBIE C
OTHOILIEHUEM  BEJIMYUH,  NPOMNOPLUHUOHAIBHOCTBIO  BEIWYUH,  MPOLICHTaMU;
MHTEPIIPETUPOBATh PE3YJbTAThl PEUICHUA 3a7a4 C YYETOM OTPAHUYCHHUM, CBS3aHHBIX
CO CBOIMCTBaMH pacCMaTpUBAEMbIX OOBEKTOB.

Anzebpauueckue evipaxceHus

OpueHTUpOBaTbCA B TMOHATHSAX U ONEpUPOBaTh Ha ©0a30BOM YypOBHE
anredpandeckoil TEPMUHOJIOTHEN U CUMBOJIUKOM.

HaxoguTe 3HaueHusi OYKBEHHBIX BBIPAXKEHUU TMpPU 3aJaHHBIX 3HAYCHUSIX
IIEPEMEHHBIX.

BoinonHATe peoOpa3zoBaHus LIEJIOTO BBIPAXKEHUSI B MHOTOYJIEH MPUBEACHUEM
MOJ00HBIX ClaraeMbiX, PACKPBITHEM CKOOOK.

BpINONMHATE yMHOXKEHHE OJHOWICHA HAa MHOIOYWIEH W MHOTOWIEHAa Ha
MHOTOWIEH, IPUMEHATh (POPMYJIbI KBaJpaTa CyMMbl M KBaJpaTa pa3HOCTHU (C OMOpon
Ha CIIPaBOYHYIO MH(OPMAITHIO).

OcCymeCcTBIATh PA3JIOKEHHE MHOTOWICHOB HAa MHOXKUTEIM C IOMOUIBIO
BBIHECEHHUA 33 CKOOKHM OOIIEro MHOXKUTENS, TPYNIUPOBKU CIAaraéMbIX, IPUMEHEHUS
(bopMyI1 COKpAILIEHHOTO YMHOKEHUS (C OMOPO Ha CIPAaBOYHYIO HH(OPMAIIHIO).

[IpumensaTh npeodpa3oBaHUsi MHOTOWICHOB JJIsl pEUICHUS Pa3JIMYHBIX 3a/1a4 U3
MaTEeMaTUKH, CMEKHBIX MPEIMETOB, U3 PEATBHON MPAKTUKH.

Hcnonbp30BaTh CBOMCTBA CTENEHEW C HATypajbHBIMU IIOKA3aTEIsAMM Ui
peoOpa3oBaHusl BEIpAKEHUH (C OMOPOI Ha CITPaBOYHYHO HH(POpMAIIHIO).

Ypasenenusa u nepasencmea

Pemate nvHElHBIE ypaBHEHHSI C OJHOM IEPEMEHHOM, INMPUMEHSAS IpaBuia
MEpEX0/1a OT UCXOTHOTO YPABHEHUS K PAaBHOCWIBHOMY emy. [IpoBepsTh, saBisercs nu
YUCJIO KOPHEM YPaBHEHHS.
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HNmets mpexactaBieHne O rpad@UyecKux METOJaX NpPU PEUICHUH JMHEWHBIX
YPaBHEHUH U UX CHCTEM.

[lonGupate mnpuMepsl Map 4YHCEN, SBISIIOMIMXCS PEHICHHEM JUHEHHOTro
YPaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPAUHATHON TJIOCKOCTH T'padUK JTUHEHHOTO YpaBHEHUS C IBYMsI
MEPEMEHHBIMH; MOIB3YSICh IPaQUKOM, TPUBOIUTH MPUMEPHI PELUICHUS YPaBHEHHUS.

Pemate cuctembl JBYyX JIMHEWHBIX YPaBHEHHUI C JBYMs NIE€PEMEHHBIMHU, B TOM
qucie rpaduvIecku (C OMmopoi Ha aNTOPUTM YICOHBIX IEHCTBHA).

CocraBnath (1OCIE COBMECTHOTO aHajM3a) M pElIaTh JIMHEHHOE ypaBHEHUE
WIM CHCTEMY JIMHEHHBIX YPAaBHEHHMI IO YCJIOBHIO 3aJayd, WHTEPIPETHUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33Jja4M IMOJTYYEHHBIN pe3yibTar.

Koopounamot u cpagpuxu. @ynkyuu

N300paxaTh Ha KOOPAMHATHON NPSIMOM TOYKH, COOTBETCTBYIOLIUE 33JaHHBIM
KOOpJIMHATaM, JIy4Hd, OTPE3KH, UHTEPBaJbl, 3alMChIBATh YHUCIOBBIE MPOMEXYTKH Ha
anreOpanyecKkoMm si3bIKe.

OrMeyaTp B KOOPAMHATHOM INIOCKOCTH TOYKH IO 3aJaHHBIM KOOPAHMHATAM;
CTpouTh rpaduku TUHENHBIX QyHKUMUNA. CTpouTh rpaduk pyHkuuu y = kx +b.

OnuceiBaTh C TMOMOIIBIO (PYHKIMM WM3BECTHBIE 3aBUCUMOCTH MEXAY

BEJIMYMHAMU (TI0 aJTOPUTMY YUYE€OHBIX JTEUCTBHI): CKOPOCTh, BPEMSI, PACCTOSTHUE;
[IeHa, KOJIMYECTBO, CTOMMOCTh; IPOU3BOAUTEIBHOCTD, BpEMsl, 00bEM paOOTHI.

Haxonuth 3HaueHHne (PyHKIIMHU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate Tpaduueckuii crnocod TpeacTaBleHUs W aHaIW3a HHGOPMAIINH;
M3BJIEKATh U UHTEPIPETUPOBATH MH(MOPMALMIO U3 TPAPUKOB pPEAIbHBIX MPOLIECCOB U
3aBUCUMOCTEMN.

8 KJIACC

Yucna u evtuucnenusn

Hcrnonbs30BaTh HadaJbHBIE IPEACTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX
qyyceNn AJiA CPaBHEHUS, OKPYTJIEHUS M BBIYMCICHH; M300pakaTh JEUCTBUTEIbHBIC
YyUCJIa TOYKaMUA Ha KOOPAWHATHOW MPSMOU.

[IpumMeHsATh mMOHATHE apU(METHUUECKOTO KBAJIPATHOTO KOPHS; HAXOJIUTh
KBaJpaTHbIE KOPHM, HCIOJNb3Ys NpPU HEOOXOJUMOCTH KaJbKYJIATOP; BBIMNOJIHAThH
npocTelime MnpeoOpa3oBaHus BBIPAKEHUH, COJAEPXKAIMX KBaJpaTHbIE KOPHHU,
HCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBarh 3amuck OOJBIIMX M MalbIX YHCET C MOMOMIbIO JECATUYHBIX
npoOeii u creneHelt yucna 10.
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Anzebpauueckue evipasricenus

[IpuMeHsITh TOHSATHE CTENEHHM C LEeNbIM  T0Ka3aTeleM, BBINOJHSITh
npeoOpa3oBaHusl BBIPAKECHUM, COJEpXKAIIUX CTENEHH C IeNIbIM MoKa3areiaeM (C
UCIOJIb30BAaHUEM CITPABOYHON MH(MOPMAITIH).

BBINONHATE HECTOKHBIE TOXIECTBEHHBIE MPEOOpPa30BaHUSl pPalUOHAIBHBIX
BBIPAKEHUI HAa OCHOBE IMpPaBUJI JEUCTBUI HaJl MHOTOWICHAMH U aireOpanvyecKuMu
TPOOSIMHU.

PackianpIiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[TpumensTh mpeoOpazoBaHusl BHIPAKEHUHN IS PEUICHUS PAa3IMYHBIX 3a/1ad U3
MaTE€MAaTHUKH, CMEXXHBIX IPEIMETOB, U3 PEAIBHON MTPAKTUKH.

Ypasenenusa u nepasencmea

Pemars nuHeliHble, KBagpaTHbIE YpaBHEHHS (C UCIIOIb30BAaHUEM CIIPABOYHOM
nH(pOpMaMK) U palMOHAJIbHBIE YPAaBHEHUS, CBOISIIMECS K HUM, CHUCTEMBI ABYX
YpaBHEHUH C ABYMS IEPEMEHHBIMHU.

[IpoBoauTH MmpoCTEWIINE UCCIAEAOBAHUS YPABHEHUW M CHUCTEM YpPaBHEHUM, B
TOM YHUCJIE C TPUMEHEHUEM IPAPUUECKUX NPEICTaBICHNUN (YCTaHABIUBATh, UMEET JIU
YpaBHEHUE WM CUCTEMa YpaBHEHHMM pELIEHUs, €CIM MMEET, TO CKOJbKO, U Ip.) C
OTIOPOI Ha aNTOPUTM YUEOHBIX JICHUCTBUM.

[lepexoauTe OT COBECHOW (QOPMYJIHMPOBKH 3aaud K €€ anreOpandeckoi
MOJEIA C TOMOUIbIO COCTABJICHHS YPAaBHEHUS WM CHUCTEMBl YPaBHEHHIA,
MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJYYEHHBIN PE3yNbTaT.

[IpuMeHATh CBOMCTBA YHMCIOBBIX HEPABEHCTB /JII CPABHEHUS, OLIEHKH; peliaTh
JIMHEWHBIC HEPABEHCTBA C OJIHOM MEPEMEHHON M UX CUCTEMBI; JaBaTh TPaPUUECKYIO
WJUTFOCTPALIMIO MHOKECTBA PELIEHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

Dynkyuu

OnepupoBath Ha 0a30BOM ypOBHE (YHKUHMOHAIbHBIE TIOHSTHS U SI3bIK
(TEpMUHBI, CUMBOJIMYECKME OOO3HAYEHUs); OMPENENATh 3HAUYCHHE (PYHKUIUU I10
3HAYEHUIO apTyMEHTa; ONPEACIIATh CBOMCTBA PYHKIMU TI0 €€ rpaduKy.

. _2 3 _
Crtpoutsb rpaduku deMeHTapHBIX QYHKIUN BUga ,y =~ X )V =X,V = Vx =
k ; omnuchIBaTh CBOWCTBA 4YHUCIOBOW (yHKUMM 10 €€ rpaduky (mpu

-
X

HEO0OXOMMOCTH C HAIIPABJISIIOIIEH TTOMOIIIBIO).

9 KUIACC

Yucna u eviuucnenusn

CpaBHUBATH U YIIOPSAAOUYNBATH PALIUOHAIIBHBIEC U UPPALIMOHATIBHBIE YHCIIA.

Breinonuares apudmMeTnueckue AeHCTBUS C pallMOHAIBLHBIMU YUCJIAMU, coUeTast
YCTHBIE W THMCHMEHHBIE NPUEMBI, BBINOJHATH BBIYUCIEHUS C WPPAUUOHAIBHBIMU
YU CIIAMH.
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Haxonute 3HaueHUs CTENEHEN C LIENBIMU MMOKA3aTEIIMU U KOPHEN; BBIYUCIIATH
3HAYEHUS YUCIIOBBIX BBIPAKECHHI.

OKpyryisiTh  JEUCTBUTEIBHBIE YKCIA, BBINOJHATh NPUKUJKY pe3yJibTara
BBIUHCJICHU, OLICHKY YMCIJIOBBIX BBIPAXKECHUU.

Ypasnenusa u nepasencmea

PemaTe nuHeliHbIE U KBAJpAaTHBIC YPABHEHUS, YPABHEHUS, CBOIAIINECA K HUM,
npocTeiime ApoOHO-palluOHaIbHbBIEC YPABHEHUS.

Pemate mpocreimne CcucteMbl JBYX JIMHEWHBIX YPAaBHEHHM C ABYMS
MIEPEMEHHBIMU U CUCTEMBI JIBYX YPAaBHEHUI, B KOTOPBIX OJJHO YPABHECHUE HE SIBIISCTCS
JUHEWHBIM (110 BU3yalbHOU onope).

Pemate mpocrteiiiue TEKCTOBbIE 3a7aud anreOpandeckuM CIOcoOOM C
MOMOIIBIO COCTABJICHHUS YPABHEHUS WA CHUCTEMbl JBYX YPaBHEHUW C JIByMs
MIEPEMEHHBIMU.

[IpoBOoaUTE MpPOCTEUIINE MCCIEAOBAHUS YPABHEHUNW M CUCTEM YPAaBHEHWH, B
TOM YHCJI€ C TPUMEHEHUEM TrpadUueCKUX MpeCTaBIeHUH (yCTaHABIUBATh, UMEET JIN
ypaBHEHHUE WM CUCTEMA YPaBHEHUH PEIICHUS, €CIIM UMEET, TO CKOJIBKO, U TIp.).

Pemiats nuHeNHbIE HEpPaBEHCTBA, KBaJ[paTHbIE HEPABEHCTBA; H300pakaTh
pEILICHUE HEPABEHCTB HA YMCJIOBOM MPSAMOM, 3alMUChIBATH PEIICHUE C IOMOIIBIO
CHMBOJIOB.

Pemate cuctemMbl IMHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIOYAIOIINE
KBaJI[paTHOE HEPABEHCTBO; U300paKaTh PEIICHHE CUCTEMbl HEPABEHCTB HA YHMCJIOBOM
MPSAMOM, 3aIUCBIBATh PELICHUE C IIOMOIIBK CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEMIEHUH PA3JIMYHBIX 3a7a4.

Dynxkuyuu

Pacnio3naBate ¢yHKIIMM U3y4eHHBIX BUIOB. [loka3piBaTh CXeMaTHYECKU

pacIoyioKEHHUEe Ha KOOPAWHATHOM MIOCKOCTH rpadukoB GyHKIui Buaa: y = kX, y =
kx

— 3 - =
+ b ,y=ax2 +bx+c, y=- XV T ANX y
K03 (PHUIIMEHTOB; ONKCHIBATH CBOMCTBA (DYHKITHIA.

k

x B 3aBUCHUMOCTH OT 3HA4YEHUU

Crpouth M M300paXkaTh CXEMATHYECKU TI'papUKU KBAJAPATUUHBIX (PYHKIUH,

OMKCHIBATH CBOMCTBA KBAPATHUHBIX (PYHKIUHI MO UX Tpadukam.

Pacno3naBaTh KBaapaTHuHyl0 (YHKLIHIO 1O (QopMylie, NPUBOJIUTH NPUMEPHI
KBaJpaTUYHBIX (DYHKIMHA U3 peaibHOM XKU3HU, GPUBUKH, TEOMETPHUH.

Apugpmemuueckan u ceomempuyeckan npozpeccuu

Pacrio3naBaTh apu(MeTHYECKYI0 U T€OMETPUUYECKYIO TPOTPECCUH MPHU Pa3HbIX
cnoco0ax 3aJaHusl.

BbInonmHATE  BBIYMCIEHUST C  HUCHOJB30BaHMEM (QopMya N-TO  4jeHa
apu(pMETUIECKON M TEOMETPUUYECKOW MPOTPECCHil, CyMMBI TEPBBIX N UYIEHOB (C
OTIOPOM Ha CIPaBOYHYIO0 UHGOPMAIIHIO).
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Pemate 3amaum, CBS3aHHBIE C YHUCIOBBIMH IIOCJIEIOBATEIHLHOCTSIMH, B TOM
qHclie 3aJa4d M3 PEATbHON JKM3HU (C WCIOJB30BaHHWEM KaIbKYJIsATOpa, MU(PPOBBIX
TEXHOJIOTHH).

[IJTAHUPYEMBIE IIPEJIMETHBIE PE3YJIbTATBI OCBOEHUS ITPUMEPHOI
PABOYEN ITPOI' PAMMBI KYPCA «I'EOMETPHSI» (ITO TOJIAM ObYUEHW )

OcBoenue yweOHOro kypca «l'eomerpus»» Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMUs JIOJDKHO OOECIeYMBaTh JOCTH)KEHHE CIEAYIOMIUX IMPEAMETHBIX
00pa30oBaTENbHBIX PE3YJIBTATOB:

7 KJIACC

Pacnio3HaBaTh M3y4eHHbIE TEOMETPUUECKUE (PUTYPBI, ONPENETATh UX B3aUMHOE
pacnoJioKeHue, M300pakaTb T€OMETPUYECKHE (UTYPBI;, BBINOJIHATH YEPTEXKHU IO
YCIOBHIO 3a1aud. M3MepsTh JIMHEHHbIE W YIJIOBBIE BEIWYMHBI. Pemarh 3amaun Ha
BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIUYUH YTJIIOB.

Henatb rpyOyl0 OLEHKY JIMHEWHBIX W YIJIOBBIX BEJIIMYUH MPEIMETOB B
pealbHOM JKM3HHM, pa3MEpPOB NPUPOIHBIX OOBEKTOB. Paznmuare pas3Mepbl 3THX
OOBEKTOB MO NOPSAAKY BETUUUHBI.

CtpouTh 4epTeXd K TIEOMETPUYECKHM 3aJadaM (C HCIOJIb30BAHHEM
CMBICJIOBOM OIOPBI: HABOJSIINE BOIIPOCHI U/UJIN AJITOPUTMa YU€OHBIX AEHCTBUM).

Ilonp30BaTbCAd NpU3HAKAMU  PABEHCTBA TPEYTOJBHUKOB, HCIIOIb30BaTh
MPU3HAKU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJIBHUKOB MPU PELLICHUH 3a/1a4.

[IpoBomuTe  1OKAa3aTeNbCTBA  HECIOXKHBIX  T€OMETPUUECKHX  TEOPEM.

Ilonp30BaTbCAd MNpU3HAKAMU PABEHCTBA IPAMOYIOJIBHBIX TPEYT'OJIbHUKOB,
CBOMCTBOM MEJMAaHbI, IPOBEAEHHON K TMIIOTEHY3€ NPSMOYT0JIbBHOTO TPEYTOJIbHUKA, B
pELIEHNH TEOMETPUYECKMX 3aJad (C MCIOJb30BAaHUEM 3pUTEIBHOM HArjsgHOCTU
1/ BepOabHOM OTOPHI).

Onpenensth napajsieIbHOCTh NPSMBIX C IOMOIIBIO YTJIOB, KOTOPbIE 00pa3yeT ¢
HAMHU cekymas. OnpeaensaTe Napajule]bHOCTh MPSAMBIX C IOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM NPSIMOM A0 TOUYEK IPYTrOM MPSMOHU.

Pemrats 3amaun Ha KireTyaToi Oymare.

[IpoBOAUTH BBIUMCIICHNUS U HAXOAUTh YHCIOBBIE U OyKBEHHbIE 3HAYCHUS YTJIOB
B TE€OMETPUYECKHUX 3aJa4yax C MCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHHUKOB H
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHbIX MpU TEPECEYEHUU IBYX
MapajulesIbHBIX NPSAMBIX CEKyllel. Pemare mpakThueckue 3aJadyd Ha HaXOXKIICHHE
YTJIOB.

HNMeTs npeacTaBiaeHrue 0 MOHATHE T€OMETPUYECKOTO MECTA TOYEK.
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DopMynUpOBaTh ONPEACICHUSI OKPYKHOCTM WM Kpyra, XOpAbl U JUAMETpa
OKPYXHOCTH, MOJIb30BaThCSI MX CBOWCTBAMHU. YMETh NMPUMEHATH 3THU CBOMCTBA MpPHU
pellieHuu 3a7ad.

OpueHTUPOBATHCS B MOHATHUSAX: OMMCAHHAS OKOJIO TPEYTOJbHHUKA OKPY>KHOCTD,
IIEHTP ONMUCAHHOU OKpYXHOCTU. OnepupoBaTh Ha 0a30BOM ypoOBHE (haKTaMHU O TOM,
YTO OMCCEKTPHUCHI YIJI0B TPEYrojbHUKA MEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, UYTO
CEpEIMHHBIE MEPNEHAUKYISIPBI K CTOPOHAM TPEYTOJbHUKA IMEPECEKAIOTCS B OJHOM
TOUKE.

OpueHTUpPOBATHCS B MIOHATUSIX U ONIEPHUPOBATH Ha 0a30BOM yYpOBHE:
KacarelibHasg K OKPYKHOCTH, TEOpeMa O MNEPHEHIMKYISIPHOCTH KacaTelbHOU U
paanyca, NpOBEAEHHOTO K TOUKE KaCaHUSI.

Nmere mnpencrtaBieHME O MNOPOCTEUIINX TE€OMETPUYECKUX HEPABEHCTB, WX
NPAKTUYECKOM CMBICIIE.

[IpoBOANTE OCHOBHBIE T€OMETPUUECKHUE MOCTPOECHUSA C MOMOUIBIO IUPKYJIS U
JIMHEUKH.

8 KJIACC

Pacnio3HaBaTh OCHOBHBIE BHUJBI  UYETHIPEXYTOJBHUKOB, HX  DJIEMEHTHI,
MOJIb30BATHCSA UX CBOMCTBAMHU MPU PEIIEHUH T€OMETPUUYECKUX 3a/1a4.

OpueHTHpOBATHCS B MOHSITUU — TOYKH IEPECEUCHHS] MEAUAH TPEYroJbHUKA
(leHTpa Macc) B pelieHuu 3aad.

Brnanets nonatrem cpeaHel JIMHUU TPEYTOJIbHUKA U Tpaneluu, IPUMEHATh UX
CBOWCTBA IIPU PELICHUU MPOCTENIINX F'€OMETPUUECKUX 3a1a4d. FIMeTp npencraBiieHue
o teopeme dDaseca u TeopemMe 0 MPONOPLMOHATBHBIX OTPE3KaX, MPUMEHSITh UX IS
pelIeHus MPaKTUYECKUX 3a7a4 (C OMOPOM Ha 3PUTEIBHYIO HAIJISITHOCTB).

[IpumeHaTh npuU3HAKU TOAO0OUSI TPEYTOJbHUKOB B PEIICHWU HECIOXHBIX
F€OMETPUYECKUX 3a]1a4.

[Tonb3oBatbes Teopemoit Iludaropa mmsa pemreHus TEOMETPUYECKUX U
MPAKTUYECKUX 3a7a4.

Brnaners moHATHSIMEM CHHYca, KOCHHyca M TaHI€HCAa OCTpOro yrjia
MPSIMOYTOJIBHOTO TPEYrojabHUKa. [l0/Ib30BaThCsl STUMHU MOHSTUSIMU JUISl PELICHUS
MPaKTUYECKUX 3a1a4 (IIpU HEeOOXOUMOCTH C OMTOPOM Ha AJITOPUTM TIPaBUIA).

Boruucnate  (pasnuuHbiMH - criocobOamu) (C OMOpoOM  HaA  CIPAaBOYHYIO
uH(OpMAIMIO) TUIONIA[b TPEYroJbHUKA W IUIOMIAJM MHOTOYTOJIBHBIX (puryp
(moJyib3ysiCh, TA€ HEOOXOIUMO, KAIBKYJISITOpOM). [IpUMEHSTh MOTydYeHHBIE YMEHHS B
MPAKTUYECKUX 3a7a4ax.
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Brnagere NOHATUSAMHM BIUCAHHOTO W LEHTPAJIbHOIO yIia, HCIHOJb30BaTh
TEOpEMbl O BIHMCAHHBIX YIJIAX, YIVIAX MEXKAY XOpAaMH (CEKYUIUMHU) U YIie MEXIy
KacaTeJIbHOM M XOPAOW NPH PELICHUH MPOCTEUIINX TEOMETPUUECKUX 3a/1a4.

Bragere MOHATMEM OMMCAHHOIO YETHIPEXYTOJIbHUKA, MPUMEHATH CBOWMCTBA
OMMCAHHOIO YETBIPEXYTOJIbHUKA MPU PELICHUH MPOCTEUIIINX 3a4a4.

[IpuMeHATh MOMYy4YEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTh MAaTEMaTHYECKUE
MOZENH IS 3a/1a4 PEANIbHOM KU3HU U IPOBOJUTH COOTBETCTBYIOIINE BBIYMCIICHUS C
OpUMEHEHUEM TMOAOOUsS ¢ TPUTOHOMETpUU (MONB3YSICh, TI/i€ HEO0OXOJUMO,
KaJIbKYJISITOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUYECKUE (QPYHKIUU OCTPBIX YIJIOB, HAXOOUTh C UX
[IOMOIIBIO  Pa3jJUYHbIC JJEMEHThl NPSIMOYIOJBHOIO TPEYroJbHUKA («PELICHHE
IPSIMOYTOJIBHBIX TPEYroJIbHUKOBY). HaxoauTh (¢ mMOMOIIBIO KaJdbKyJIATOPA) JIMHBI U
YTJIbI 17151 HETAOJIMYHBIX 3HAUCHHM.

[Tonb30BaTbesa (opMysiaMyd NPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXKIECTBOM JUIsI HAXOXJIECHHUS COOTHOLIEHUH MEXAY TPUTOHOMETPUYECKUMHU
BEJIMYUHAMHU (C OMOPOIl HA CITPAaBOYHYIO MH(POPMAIIHIO).

Hcrnons30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB JUISI HaXOXKJICHUS Pa3IudHbIX
AJIEMEHTOB TPEYroJIbHUKA («PEUIEHHE TPEYroJbHUKOBY»), NPUMEHATh HX IpHU
pELIEHNH NPOCTEHIINX FTEOMETPUYECKUX 3a]1ay.

Bnagers noHsTHsiMH MpeoOpa3oBaHus M0100UsI, COOTBETCTBEHHBIX 3JIEMEHTOB
nogoOHeIX (uryp. Ilonb3oBaThcs CcBOWCTBaMHM MOA00USI TPOU3BOJBHBIX (DUTYD,
YMETh BBIUMCIATH JUIMHBI U HAXOAUTh YIJIbl Yy MOAOOHBIX (uryp (Mo aaropurmy
yueOHbIX aAeiicTBuil). IIpumeHsATH cBOWCTBa MOAOOMS B NPAKTUYECKUX 3a/layax.
YMeTh NpUBOAUTD MIPUMEPHI TOJAOOHBIX (PUTYp B OKPYKAIOIIEM MHUPE.

[Tonb3oBaThea TeopemMamu (1O BU3YaJbHOM OMOpPE) O MPOU3BEACHUN OTPE3KOB
XOpA, O IPOU3BEAECHUHN OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb3oBaTbCad BEKTOpaMH, MOHUMATh HMX TE€OMETPUYECKUH U (PU3HUECKUI
CMBIC]I, TPUMEHSITh HX B PEIIEHUU TEOMETPUYECKUX U (U3MYECKUX 3a/]ad.
[IpuMeHsTh CKaJIIpHOE MPOU3BEACHUE BEKTOPOB JIJIs1 HAXOXKJACHUS JJIMH U YIJIOB.

[Tonb30BaThCA METOJIOM KOOPAMHAT HA MJIOCKOCTHU, MPUMEHSTh €r0 B pELICHUU
r€OMETPUYECKUX U MPAKTUUECKUX 3a/1a4.

Bragere MOHATHAMM NPAaBWIBHOIO MHOIOYT'OJIBHHMKA, JUIMHBI OKPY>KHOCTH,
JUIMHBl AYTH OKPYXKHOCTH W PAaJMaHHOM MEpPBI yria, YMEThb BBIYHMCIATH IJIOIIAb
Kpyra W ero vacred (c omopodl Ha crpaBo4yHyr wuH(popmaiuio). I[lpumeHsts
MOJIyYEHHbIE YMEHUS B MPAKTHYECKUX 3a/1a4ax.
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Haxomute ocu (Wnm TEHTPHI) CUMMETpud (UTYp, TPUMEHSTH IBWKCHUS
TUIOCKOCTH B MPOCTEHIIINX CITyJasiX.

[IpuMeHATh MOMy4YEHHBIC 3HAHUS HA TPAKTUKE — CTPOUTH MATEeMaTHYCCKUE
MOJICIH IS 3a/1a4 peabHOM JKU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BHIYMCIICHHS C
NPUMEHEHHEM TIOJ00US ¥ TPUTOHOMETPHUSCKHX (QYHKIHMHA (TIONB3YSICh, THAC
HE00XO0IMMO, KAJIbKYJISITOPOM).

[IJIAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATBI OCBOEHU S IIPUMEPHON

PABOYEH ITPOI' PAMMBI KYPCA «BEPOSTHOCTb U CTATUCTUKA» (TTO
I'OAAM OBYYEHUA)

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «BeposTHOCTh U cTatuctuka» B 7-9
KJIaCCaxX XapaKTEPU3YIOTCs CIEAYIOINMU YMEHUSIMMU.

7 KJIACC

UutaTte uHOpMaIUIO, MPEJACTABICHHYI0 B Taliulax, Ha JAuarpaMmmax;
MPEJCTaBIATh JaHHbIE B BHUAEC TaOJUI], CTPOUTH JAUATPAMMBI (CTOJIOMKOBBIC
(cTronbuatkie) U KPYroBbI€) MO MacCHBaM 3HAYEHUH (C MCIOJIb30BAaHUEM 3PUTEIIbHON
HarJISHOCTH W/WTK BepOaaIbHON OTIOPHI).

OnucelBaTh U MHTEPIOPETUPOBATH  pPEAIIbHBIE  YHCIOBBIE  JaHHBIE,
MpE/ICTaBJIICHHbIC B TA0JIUIIAX, HA IUarpaMMmax, rpaukax.

OpueHTUPOBATHCS B MOHATUSIX U ONIEPUPOBATH UMHU Ha OA30BOM YPOBHE:
cpennee apupMeTudecKoe, MernaHa, HauOoJIbIllee 1 HaMMEHbIIIee 3HAUYCHHUs, pa3Max.

Nmers mnpencraBieHWe O Clay4alHOW W3MEHUYMBOCTH HA MpPUMEpPaAxX ILIEH,

(bu3HUeCcKUX BEIMYUH, aHTPOITOMETPUUECKHUX JaHHBIX; UMETh MIPEICTABICHUE O
CTaTUCTUYECKON YCTOMUYHUBOCTH.

8 KJIACC

W3Bnekatb M mpeoOpa3oBbIBaTh HH(GOPMALMIO, TMPEACTABICHHYIO B BHJE
Tabnul, AuarpamMm, rpadukoB; MPEACTaBIATh JAaHHbIE B BHJE TAaONUL, IUarpam,
rpauKoB.

OnuceIBaTh MOCJIE COBMECTHOIO aHAJIN3A JAHHBIE C IOMOIIBIO CTATUCTUYECKUX
MoKa3aTesiel: CpeHUX 3HAuYeHW M Mep paccerBaHus (pa3max, AUCIEpCUs H
CTaHAAPTHOE OTKJIOHEHUE).

HaxoauThs 4acTOTHI YMCIOBBIX 3HAYEHUN M YaCTOTHI COOBITHI, B TOM YHCIIE 110
pe3yiabTataM U3MEpPEeHUH ¢ HaOMIOJEeHUM (C  UCIOJB30BAaHUEM 3PUTEIBHOM
HaIJISIIHOCTH W/WiK BepOaIbHOM OMOpHI).

Haxonuth BeposITHOCTH Ciy4allHBIX COOBITHMH B ONBITaX, 3Has BEPOSATHOCTHU
AJIEeMEHTapHbIX COOBITUH, B TOM 4YHCIE€ B ONBITAX C PABHOBO3MOXXHBIMU
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AIIEMEHTAPHBIMU COOBITUSAMH (C WCIOJIb30BAHUEM 3PHUTEILHON HATJISITHOCTH W/WIIN
BepOaIbLHON OMOPHI).

HNmets mpencraBieHre O TrpapUUecKuX MOJAENAX: JEPEeBO CIy4ailHOTO
HKCIIEPUMEHTA, AUarpaMMbl Dijiepa, YUCIOBas MPsMas.

OnepupoBaTth MOHATHSIMH Ha 0a30BOM YPOBHE: MHOXKECTBO, IMOIMHOXKECTBO;
BBITIOJTHATH OTIEPAllUU HaJ MHOKECTBAMU: 00bEIMHECHHE, TIEpPEeCeUEHUE, TOTIOTHEHUE;
NEPEeUYNCIIATh JJEMEHTHl MHOXKECTB, TMPUMEHSITh CBOWCTBA MHOXECTB (C
UCTIOJIb30BaHUEM BU3YAIILHOH OIOPHI).

Nmets mpencraBiieHne o rpadUyecKOM MPEACTaBICHUE MHOXKECTB M CBS3EH
MEXTy HUMH JIJIsl OTIMCAHUs MTPOLIECCOB U SIBJICHMIA, B TOM YHCIIE TIPU PEIICHUH 3a]1a4
U3 APYTUX YIeOHBIX IPEIMETOB U KYPCOB.

9 KUIACC

N3Bnekats u nmpeoOpa3oBbIBaTh MHGOPMAIIHIO, IPEACTABICHHYIO B PA3TUYHBIX
HMCTOYHMKAX B BHJIE TaOJMI], AMArpamMM, IpauKoB; MPEJACTaBIATh JAaHHBIE B BHJIEC
Ta0uIl, TUarpamMm, rpaguKoB.

Pemarp mnpocreiiime 3anadd OpraHU30BaHHBIM IEepeOOpOM BAapUAHTOB, a
TaK)Ke€ C MCIOJIb30BaHMEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Nmetp mpeacTaBieHre 00 OMMCATENbHBIX XapaKTEPUCTHKAX JJIi MacCHUBOB
YUCJIOBBIX JJAHHBIX, B TOM YHUCJIE CPEIHUE 3HAYEHHUSI U MEPBI PACCEUBAHUA.

Haxonuth 4acTOThl 3HAYEHH M 4YacCTOThI COOBITHSA, B TOM YHUCJE MOJIb3YAChH
pe3ysibTaTaMu MPOBEAEHHBIX U3MEPEHUI U HaOII0IeHUH (C OMOPON Ha CHPAaBOYHYIO
uH(dopMaIuio).

Haxonuth BepOSITHOCTU CIIy4ailHBIX COOBITMI B M3YYEHHBIX ONBITAX, B TOM
YUCJIE B OMbBITaX C PAaBHOBO3MOXKHBIMU JJIEMEHTApPHBIMU COOBITUAMH, B CEPUSIX
WCHBITAaHUM JI0 TIEPBOTO yCIIEXa, B CEPUSIX UCIIbITaHUN bepHyIuun.

NmeTer mnpeAcTaBieHHE O CIy4YalHOW BEIMYMHE W O PACHPEACICHUU
BEPOSITHOCTEM.

NmeTh mnpencraBieHue O 3akoHE OOJBIIMX YHCET KakK O MPOSBICHUU
3aKOHOMEPHOCTH B CIyYailHOM HM3MEHUYMBOCTH U O POJU 3aKOHA OOJBIINX YUCEN B
MPUPOJIE U OOIIECTRE.
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TEMATHUYECKOE IINTAHUPOBAHUE

Tematnueckoe MJIAHUPOBAHUWE U KOJIMYECTBE YACOB, OTBOJAMMBIX Ha OCBOECHHE KaXKIOW TeMbl yd4eOHOro Mpeamera
«MatemaTtuka» [IpumepHOil amanTUpPOBaHHOW OCHOBHOM 00pa30BaTENbHONW MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs
oOydaromuxcst ¢ 3aJepKKOM ICUXUYECKOIO PAa3BUTHUSA, B LIEJOM COBIAAAIOT C COOTBETCTBYIOIIMM paszznenoMm I[IpumepHoii
pabodeil mporpaMMbl yuyeOHOro npeamera «Marematuka» o0pa3oBaTelbHON MPOrpaMMbl OCHOBHOTO OOIIEr0 0Opa3oBaHUS.
[Tpu sTom Opranusanus BIopaBe caMa BHOCUTb U3MEHEHUs B COAEpXaHUE U paclpeiesieHne y4eOHOro maTtepuania 1o rojgam
oOydeHHusi, B TMOCJIEIOBATEIbHOCTh M3yUYEHUS TE€M U KOJIMYECTBO YacOB HA OCBOCHHE KaXJIOW TEMBbl, OIpeaeiieHUE
OpraHU3alMOHHBIX (PopM 0OydeHus U T.11. OOOCHOBAHHOCTD JAHHBIX U3MEHEHUH ONpEAEsieTCs] BBIOpaHHBIM 00pa30BaTEIbHOM
opranuzauueii Y MK, nHIMBHIyanbHBIMHA IICUXO(DU3NUECKUMH OCOOEHHOCTSIMU KOHKPETHBIX oOy4aromuxcs ¢ 311P, ctenenpro
YCBOEHHOCTH HUMH YYEOHBIX TE€M, PEKOMEHJIALMSIMH IO OTOOpY M ajanTaluyd Y4eOHOro Marepuana Mo MaTeMaTuKe,

MpeICTaBICHHBIMU B [I0SICHUTEIIBHOM 3aIKCKE.

5 kiacc (He menee 170 )

HasBanmue
pa3aena (TemMmbl)
OcHoBHOE coaep:xaHue
Kypca (4uci1o

4acoB)

OcHOBHBIE BH/bI 1eATEJIbHOCTH 00y4AO M XCS
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HartypaabHbie
quciaa. leiictBus ¢
HATYPaJbHBIMHU

qucjiaMu
(43 u)

Hecstnunast cuctema cuuciaeHus. Psig HaTypajdbHBIX YHCEIL.
Harypaneubiii  psa. Ywucino 0. HarypanbHble uwucia Ha
KOOPJMHATHOM
HATypaJIbHbIX YHCEII.

MPSMOM. CpaBHeHue, OKpYTJICHHE

ApudmeTrnueckue JEHCTBUS C HATypalbHBIMU YHCIAMHU.
CpolicTBa HyJiA NpPU CIOXKEHUH U -YMHOXEHHUH, CBOMCTBA
eAMHMLIBI  Tpu  yMHOXeHuu.  llepemecturenbHoe U
coueTaTeNlbHOE  CBOMCTBAa  CJIOXKEHUS WM YMHOXCHHS,
pacnpeoenumenbHoe C80UCMBO YMHONCEHUSL.

Yurartsh, 3alIUCHIBATH, CPABHUBATh HATYpaJIbHbIE YHUCIIA;
Y4acTBOBATH B 00CY:KICHHHU CIIOCO00B YIIOPSA0OUYMBAHUS
quce.

N300pakaTh KOOPAMHATHYIO MpSIMYyI0, OTMe4YaThb 4ucia
TOYKaMH Ha KOOPAMHATHON MHpPSIMOH, HAXOAUTH KOOPAMHATHI
TOUKH.

HccnenoBarb cBoiicTBa HaTypajibHOro psijaa, uucen 0 u 1 mpu
CJI0)KEHUU U YMHOXKEHHUU.

Hcnonb3oBaTh NpaBUJIO OKPYTJIEHHS HATYPAIbHBIX YHCEN IIPU
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Henumenu u Kpammuvle 4YUCHA, PA3JIOKEHUE YHUCIA HaA
MHOxuTenu. [lenenne ¢ ocratkoM. [Ipoctbie u cocTaBHBIC
yncna. Ilpusnaku oenumocmu ua 2, 5, 10, 3, 9.

CreneHsb ¢ HaTypaJIbHBIM I10KA3aTEJIEM.

UucnoBble BhIpaKeHUS; TOPSIAOK JEHCTBUH.

Pemienne TeKCTOBBIX 3a/1a4 Ha Bce apu(METHUECKUE JCHCTBUS,

Ha IBUKCHHUC U IMOKYIIKH.

HEO0OXOIMMOCTH C OMOPOH Ha aJTOPUTM MPABUIIA.

BopinoyHaTh, apudgmMeTrnvyeckue AeMCTBUSL C HATypajlbHbIMU
YHUClIaMi, BBIYMCJIAATH 3HAUCHUS YHCIIOBBIX BBIPAKEHUH CO
CKOOKamu 1 0e3 CKOOOK.

3anuchIBaTh MIPOU3BEJICHUE B BUJIC CTCIICHH, YUTATH CTEIICHH,
HCMOJb30BATh TEPMHMHOJIOTHI0 (OCHOBAaHHE, I[10KA3aTelb),
BBIYUCJIATh 3HAYEHHSl CTCTICHEW MpU HEOOXOJUMOCTH C
BHU3YaJIbHON OTIOPOM.

BbInoIHAT, NPUKUAKY M OLEHKY 3HAYCHUW YHCIOBBIX
BBIpQXXCHHM, NMpeAIararb U NPUMeHATh NPUEMBI MPOBEPKHU
BBIUHCIICHUM.

Hcnonb3oBaTh MpH BBHIYHUCICHUSX MepeMecTHUTEIbHOEe |
coyeTraTrejibHOEe CBOWCTBA  CJIOKEHHSA

H YMHOKE€HUHA,

pacnpedenumensvroe c60lCHE0 yMHOMceHusa ; GOPMYyIUPOBAThH

U T[PUMEHATh TpaBUia MNPeodpPa30BaHMS  YHUCJIOBBIX
BbIPA’KEHMH HA  OCHOBE CBOHCTB  apu(pMETHYECKHX
AeMCTBMA NpH  HEOOXOAMMOCTM ¢  HAampaBJsIOLIeH
NOMOIIbIO.

@opMyIUpPOBaTH ONpeAeJIeHUsl JeUTeNlsi W KpaTtHoro (c
OTIOPOl Ha aNTOpUTM TMpaBHia), HA3bIBATh JCIUTEIU U
KpaTHbBIE YMCIIa; PACMO3HABATH MPOCTHIE M COCTABHBIC YHUCIIA;
(¢opMy.1MpOBaTH M NPUMEHATH NMPHU3HAKH JETUMOCTH Ha 2,
3, 5,9, 10, (c onopoif Ha anropuT™M NpaBuia); NPUMEHATH
AJTOPUTM PA3JIOKEHHUS YHCIAa HAa TPOCTbIE MHOXHUTENH,
HAXOJIMUTh OCTATKU OT JIEJICHUS U HEMOJIHOE YaCTHOE.

Pacno3HaBaTh HCTHHHBIE W JIOXKHBIE BBICKA3bIBAHUSA O
HaATYpaJbHBIX qHcIax, NPHUBOINTH

npuMepbl nu

KOHTPHOPUMEPLI, CTPOUTH BbICKa3blBaHUA W OTpHIAHUA

BBICKa3bIBaHUM O CBOMCTBAX HATypaJbHBIX YUCET C OMOPOM Ha
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oOpaszerl.

Pemath TekcTOBBIC 3amaud  apu(METHUECKHUM CIIOCOOOM,
HCNOJIb30BAaTh 3aBHCHMOCTH MEXy BEJIMYMHAMHU (CKOPOCTD,
BpeMsl, PacCTOSIHUC; IIeHa, KOJIMYECTBO, CTOMMOCTD M JIp.) TPU
HEOOXOUMOCTH C UCIIOJIb30BAHUEM CIIPABOYHON MH(POPMAIIUH:
aHAJIM3MPOBATh  TEKCT  3aja4yd, mNepedopMyJIHpPOBATH
yCJIOBHE,
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H3BJIeKATh HEOOXOIMMBIE JIaHHBIE, YCTAaHABJIHUBATH
3aBUCHMOCTH MEXKAY BEIMYMHAMHU TPU HEOOXOIUMOCTH C
HaIIpaBJIAIOLIECH IOMOILIBIO.

MojaenupoBaTh XOJ pEIICHUS 33Ja4d C TMOMOIIBI0 PUCYHKA,
CXEMBI, TAOIUIIBL.

IpuBoANTH, pa30UpaTh PA3TUYHBIC PEIICHHUS, 3AUCH PEIICHUH
TEKCTOBBIX 33]1a4.

C nmoMombI0 meaarora OIEeHUBATh TOJNYyYEHHBIH Pe3yJbTarT,
OCYIIEeCTBJSATHL  CAaMOKOHTPOJIb, TIPOBEpsii  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOAUTDH OIIHOKH.

Pewamo 3a0auu ¢ nomowpto nepedopa 6cex 603M0HCHbIX
6apUAHM06.

3HAKOMHUTBCS ¢ HCTOPUEH pa3BUTHS apU(DMETHKH.
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Harasanas
reomerpus. JIuHuu

HA MJIOCKOCTH
(12 9)

Touka, npsimMas, oTpe30K, Jyd. Jlomanas. M3mMepeHue IvHbI

OTpPE3Ka, MCTPHUYECCKUEC CANHUIIbI HU3MCPCHUA JJINHBI.

OKpy’>KHOCTb U KpYT.
[TpakTideckas pabota «IlocTpoeHne y3opa U3 OKpYKHOCTEI.

VYron. Ilpsmoii,

N3mepenue yrios.

OCTPBIM, TYHmOH W pa3BEPHYTHIA  YIJIBL.

[Ipaktuyeckas padora «IlocTpoeHne yrioBy.

Pacno3naBatb Ha uepTekax, pPHUCYHKaX, ONUCHIBATD,
WCIIONB3Ysl TEPMHUHOJIOTHIO, U H300paxaTb C IOMOIIbIO
YepTEXHBIX ~ MHCTPYMEHTOB  (MIPU  HEOOXOIUMOCTH IO

BU3YaJIbHOW OIOpE): TOUKY, MNPSIMYIO, OTPE30K, JIyd, Yrod,
JIOMaHY10, OKPY>KHOCTb.

Pacno3naBaThb, NPUBOIUTH NPHUMeEPbI OOBEKTOB PEaTbHOTO
MHUpa, UMEIOUMX (OpMYy H3yYCHHBIX (UTYp, OLEHHMBATH WX
JMHEHHBIE pa3MepBl.

Hcnonb3oBaTh JIMHEHKY M TPAHCIOPTUP KAaK HHCTPYMEHTHI
JUIE TIOCTPOSHHSI M W3MEPEHUs: M3MepPATh JUIMHY OTpe3Ka,
BEJIMYMHY YIJa; CTPOMTb OTPE30K 3aJaHHON JUIMHBI, YTOJ,
3aJaHHOW BENMYMHBI, OTKJAAbIBATh IMPKYJIEM paBHBIC
OTPE3KH, CTPOUTH OKPY>KHOCTb 33JJaHHOTO pajanyca.
N300pakaTh KOHPUTypalluM TE€OMETPUYECKUX (QUryp Hus3
OTPE3KOB, OKPYKHOCTEH, HMX 4YacT€d Ha HEJIMHOBAHHOM U
KJIeTyaTol Oymare; mpeajaraTb, ONMMCHIBATH M 00CYKIATh
CIOCO0bI, AJrOPUTMBI IOCTPOEHHSI TIOCIE COBMECTHOTO
aHau3a.

Pacno3naBath 1 H300pakaTh Ha HEJIMHOBAHHOW U KJIETYATOU
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Oymare TpsIMOM, OCTpPBIA, TYIOH, pa3BEPHYTHIA  YIJIbI,
CPAaBHUBATH YIJIbL.

BbI4uCasATH 1TUHBI OTPE3KOB, IOMaHBIX.

IlonuMaTp W HCHOJAB30BATH NPH pelIeHUU 3aaay

3aBHCHMMOCTH MEXJy €IMHHULIAMU METPUUYECKON CHCTEMBI MED;
3HAKOMMTbCH C HEMETPUYECKUMHU CUCTEMaMU Mep; BbIPAKATh
JUIMHY B pa3IM4HbIX  €IUHHUIAX  U3MEpPEHMs]  IIpU
HEOOXOIMMOCTH € ONOPO Ha CIIPaBOYHYIO MH(OPMAIHIO.

HccaenoBarh Gurypsl 1 KOHGUTYpPALTUH, UCTIONB3YS HPPOBBIE

peCypChI.

OOLIKHOBEHHEIE

npoou
(48 4)

JpoOs. [IpaBuiibHBIC ¥ HENTPABUIIbHBIE TpoOHu. OCHOBHOE

CBOMCTBO ApoOu. CpaBHEHUE TPOOEH.
CrnosxeHue ¥ BoIYMTaHUE OOBIKHOBEHHBIX JIpo0eii. CMmelanHas
npoOb. YMHOKEHUE U JIeJIeHHEe OOBIKHOBEHHBIX APOOEii;

B3aMMHO-00paTHBIE APOOH.

Pemenne TekcToBbIX 3a/1a4, cojepkax apoou. OCHOBHbIE
3a/1auu Ha JpooHu.

[TpumeHeHne OyKB AJIs 3alMCH MaTEMaTHUECKUX BbIpaXKEHUH U
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MopneaupoBaTthb B rpadudeckoii, mpeamMeTHoi gpopwme, ¢

IMOMOLIBIO KOMIIBIOTEPA IMTOHATUA U CBOﬁCTBa, CBsI3aAHHBIC C
OOBIKHOBEHHOM JIPOOBIO.
YuTaTh U 3aNIMCHIBATH, CPABHUBATH OOBIKHOBEHHBIC APOOH,

NpeaIaraThb M 00CyKAaTh Coco0bl yopsa04MBaHus ApoOeil.

HN300paxkars,  OOBIKHOBEHHbIE  JIpoOM  TOYKaMHU  Ha

KOODAMHATHOW  IpPSAMOH; HCHOJB30BaTh  KOOPIWHATHYIO

OpSMYIO JUIsl CPAaBHEHUS IpOOEH.




MIPEJI0KEHUH.

®opMyJIMPOBaTh, 3aMUCHIBATH € MOMOLIbI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOH JpoOM C ONOpOHM Ha MPaBUIIO;
HCI0JIB30BATH OCHOBHOE CBOMCTBO ApOOU ISl cOKpauyeHus
Opobell u  npusedeHust OpodU K HOBOM)Y 3HAMEHAmEN0 8
npOCMeUuux Cyuasx.

IIpencraBiasTh 1o 00pa3lly cMelIaHHYI0 JApoOb B BHIE
HEMPAaBWIbHOM W BBIICJATH LEIYH 4YacTh 4YHCIIA W3
HEMPaBUIBHOU IPOOH.

BoinosaHaTs apudmernyeckne aeicTBUsI ¢ OOBIKHOBEHHBIMU
Opo0siMM B TMPOCTBIX CJy4asiX; NPHUMEHSITb CBOICTBa
apudmeTuuecKux JeNCTBUM TUTST paloHaIn3anuu
BBIUMCJICHUH. BBINOJHATH NMPUKUAKY U OLEHKY pe3yibTaTa
BBIUMCJICHUI; MPeAJaratb 1 NPUMEHATh NPUEMBbI NIPOBEPKHU
BbuKciicHuid. [IpoBoAUTHL MCCIeI0BaHUsSI CBONCTB JpoOei,
OMMUPAsICh HA
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YHUCJIOBBIC BKCHepI/IMeHTH (B TOM qUCJIC C
MTOMOIIIBIO KOMITBIOTEPA).

Pacno3naBaTh WCTHHHBIC M JIO)KHBIC BBICKA3BIBAHHS O JIPOOSX,

NMPUBOJUTH NPUMEPbI U KOHTPIIPUMEDBIL.

Pemars mnpocreine TEKCTOBBIE 3aJadyd, COJEpIKaILIUE

JIpOOHBIC MaHHBIC, U 3aJaUd HA HAXONCOEHUE HACU Yen020 U

Yenoz2o no e20 Yyacmu, 6wlAGAAMb UX CXO00CHMEd U PAa3iudus.

MopaenupoBath XOJ PEUICHHUs 3a/1a4d C MOMOULIBIO PUCYHKA,

CXEMBbI, TAOIHUIIBL.

IIpuBoauTH, pa3dupaTb, OLEHMBATH DPA3IUYHBIC PELICHUS,

3alInucu pGHIeHI/If/'I TCEKCTOBBIX 3aJaa4 HpI/I H€O6XOI[I/IMOCTI/I C

HaIIPaBJIAIOLIEH ITOMOIIBIO.

C nomompbi0 mexarora OUEHHBATH IOJYYEHHBIN PE3yJbTar,

OCYHIECTBJSATh  CaMOKOHTPOJIb,  MpOBEpsii  OTBET  Ha

COOTBETCTBHUE YCIOBHIO, HAXOAUTH OLTHOKH.

3HAKOMHTBCS ¢ HCTOPHUEH pa3BUTHS apUPMETHKH.

60




Harasanas
reoMeTpus.
MHOTroyroJibHUKH
(10 u

MHOroyroiapbHuku. YeTbIpEXYroNbHUK, IPSIMOYIOJIBHUK,
KBaJpar.

TpeyronabHuK.

[Tnomane U nepuMeTp NpsIMOYTOJIbHUKA U MHOTOYTOJIBHUKOB,
COCTaBJICHHBIX W3 NPSIMOYTOJbHUKOB, €IUHUIBI H3MEpPEHUs
riomaau. [lepumerp MHOTOYTrOIBHUKA.

PacnoznaBath, wu300pakaTb C IIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB H© OT pyKH, MOJEIUPOBaTh U3 Oymaru
MHOI'OYT'OJIbHUKH.
IpuBoauTs NpuMepbl 00BEKTOB PEATHHOTO MUPA, UMEIOIIUX
bopmy MHOI'OYT'OJIbHUKA,  IIPSAMOYTOJIbHUKA,
KBaJpara, TPEYroJbHHUKA, OLEHUBATh UX JIMHEHHbIC
pa3Mepsl.
BelyucasaTh: NEpUMETp TPEYrOJIBHMKA, IPSAMOYTOJIBHUKA,
MHOTOYTOJIbHUKA; IJIOLIAAb NPSIMOYroJbHUKA, KBajapaTa (mpu
HEOOXO0IMMOCTH C OIOPO Ha aJlrOPUTM YUEeOHBIX JEHCTBUA).
H3o00pakars OCTpPOYTOJIbHBIE, IIPSIMOYTOJIBHBIE
U TYNOYT'OJIbHBIE TPEYTOJIbHUKHU.
Crponth Ha KieT4aToil Oymare KBaJgpaT U IMPSIMOYIOJbHUK C
3alaHHBIMU JUIMHAMU CTOPOH.
Hcciaenosarb cBOHCTBA NPAMOYIOJbHHKA, KBajgpara IIyTEM
9KCHEPUMEHTa, HAOMIOACHUS, H3MEPEHUs, MOJEIUPOBAHMUS;
CPaBHUBATh CBOWCTBA KBaJpaTa U MPSAMOYIOJIbHUKA.
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PacnozHaBaTh UCTHHHBIE U JIOXKHBIE BbBICKAa3bIBaHUSA O
MHOI'OYI'OJIbHUKAX, NMPHUBOAUTH NMPUMeEPbl U KOHTPIPUMEPHI.
HccnenoBarh 3aBHCHMOCTD IUIOIIAN KBAaJpaTa OT JUIMHBI €70
CTOPOHBL.

Hcnosb30BaTh CBOMCTBA KBAJAPATHON CETKU IS ITOCTPOCHHUS
¢buryp;  pa3duBaThb  IpPSIMOYIOJIBHMK  HAa  KBaJparhl,
TPEYroJbHUKH; COCTABJIAATH (QUTYpHl U3 KBaJApaTtoB U
OpSIMOYTOJIBHUKOB M HAaXOAWTh HX IUIOUIa/b, pa30UBaTh
¢burypsl Ha NOPSAMOYIOJIBHUKM W KBaJpaTbl M HAXOOUTh HUX
IoImaab (IpY HEOOXOJUMOCTH C HANIPABIISAIONICH MOMOIIBIO).
BeipaxkaTrh BenMUMHY IUIOIIAJM B Pa3IMYHBIX €JUHHIAX
U3MEPEHUS] METPUYECKOM CHCTEMBI MeEp, HCIO0Jb30BaTh
3aBHCHMOCTH MEXIY METPUYECKMMM E€IMHHULIAMU H3MEPEHUs
IUIOIAAX TpU HEOOXOAMMOCTH C OIOPOH Ha CHPaBOYHYIO
UH(OPMALIHUIO.

3HaKOMHMTBCA € TpPUMepPaMU NPHUMEHeHMs IUIOIAIN U
nepuMeTpa B MpPaKTHUYECKUX cuTyanusx. Pemarb 3agaum u3
peanbHOM JKU3HU, IPU HEOOXOJUMOCTH C OMOPOM Ha allrOpPUTM
IIpaBUJIa, 00CYKAaTh Pa3IuYHbIe CIIOCOObI PELICHUS 3aay.
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JlecsiTUUHbBIE
npooun
(38 )

JHecstuunas 3anuck apodeii. CpaBHEHHE JECATHYHBIX IPOOCH.

JelicTBUs ¢ NeCATUYHBIMU APOoOsiMU. OKpyenenue 0ecamuidHblx
opobeil.

Pemenne TekCcTOBBIX 3amad, coaepxkammx aApoou. OCHOBHBIC
3a/1a4¥ Ha JpOOH.

IpeacraBasATh JECATUYHYIO OpoOb B BUAEC OOBIKHOBEHHOM,
YUTATh W 3alUCHIBATH, CPABHUBATH JCCATUYHBIC JPOOH,
o0cyx1aTb  Crnocoobl
JECSITUUHBIX APOOEH.

npepjaratb " YIOPSA0UMBAHUS
H3o06paxkarh necaTuyHble ApoOU TOUKAMHU Ha KOOPAUHATHOMN
MPSIMOU.

BbIAABJIAATH CXOACTBA M PA3JIMYUs [IPABUI apU(PMETHUYECKUX
JNEHCTBUM C HarTypalbHBIMU 4YHMCIAMH M JIE€CATUYHBIMHU
Ipo0sIMH, T1OCIIE COBMECTHOT'O aHAIIN3A.

BbinoHaTh apupmeTnueckue AEUCTBUS € JIECATHUYHBIMU
Ipo0sMHU; BBINOJHATH NPUKHAKY M OLIGHKY pe3yjbTara
BBIYMCIICHUM.

IIpuMeHsiTH cBoOMCTBA apuPMETHUYESCKUX JEHCTBUHA IS
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palMOHANIN3ALUU BEIYUCIECHUMN.

Ilpumenamov npasuno OKpyzieHus OecimuyHvlx Opobeu, TIPU

HEO0OXOIMMOCTH C BU3YaJIbHON OMOPOH.

IIpoBoauTh wuCCIEI0BAHUS CBOWCTB JIECATHYHBIX JpOOEH,

ONMMpPAsiCh HA YHUCIOBBIE SKCIEPUMEHTHl (B TOM YHCIE C

MOMOIIbIO KOMIIBIOTEPA).

Pacno3HaBaTh WCTUHHBIC U JIOXKHBIC BBICKA3bIBAaHUS O JAPOOSIX,

NPUBOAUTL  TPUMEPbI U  KOHTPIOPHUMEPH, CTPOMUTH

BbICKA3BIBAHUSA U OTPULIAHUS BbICKA3bIBAHUIA.

Pematp pOCTEUIINEe TEKCTOBbIE  3ajayH,
coJiepikaliye IpoOHbIe JaHHbIC, U HA HAX0JCOeHUe Yacmu

Yeno2o u yeno2o no e2o0 Yacmu;, BbIABJIATH UX CXOACTBA H

pa3auvus.

MopneaupoBath XOJ pEUIEHUS 33Ja4d C MOMOILIBI PUCYHKA,

cxeMmbl, TaOnuupl. Pa30upars pa3nuyHble pElIeHUs, 3amUCH

peLIeHUI TEKCTOBBIX 3a4a4.

OnepupoBaTh JPOOHBIMHU YHCITAMU B PEATbHBIX KU3HEHHBIX

CUTYaIUsX.

C noMoubl0 meaarora OUEHUBATH TOJYUYCHHBIA DPE3yJbTar,

OCYyHIeCTBJSATh  CaMOKOHTpPOJb, MpPOBEpsis  OTBET  Ha

COOTBETCTBUE YCJOBHIO, HAXOAMTH ONIMOKH. 3HAKOMHUTHCS €

ucropueii pa3BuTus apuMeTUKH
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Harasanas
reomerpus. Tena
U (PpUrypbl

B IIPOCTPAHCTBE
(9w

MHnoeoepannuku. H3o6padicenue MHO202PAHHUKOS.
NPOCMPAHCMBEHHBIX Mell.

Mooenu

Ipsimoyzonvhuiii napannenenuneo, kyo. Pazeépmku kyoa u

napasnenenuneod.
O0vém Kyba, npsamMoy2onibHo20 napaiieienuneod.

Pacno3HaBaTh Ha 4YepTexkax, PHUCYHKAX, B OKPYKalolleM
MHpe MPSMOYTOJIBHBIN Mapajiesnenunes, Kyo, MHOTOIrpaHHHUKH,
ONHMCHIBATb, HCHOJb3Ysl TEPMHHOJIOTHIO, OLICHHBATH
JUHENHHBIE pa3Mepbl.

IIpuBoauTs npuMepbl 00BEKTOB PEATLHOTO MHpPA, UMEIOIIUX
(opMy MHOrOrpaHHHUKa, HPSIMOYTOJIBHOTO MapauleenuIesa,
KyOa.

N3006paxkars Kyd Ha KIeTyaToi Oymare.

Hccaenosarb CBOlicTBa Ky0a, NIpSMOYroJbHOTO
napasuieienuneia, MHOrorpaHHUKOB, UCIIOJIB3YSI MOJIENIH IIPH
HEOOXOJMMOCTH C HAMPABJISIIOIIEH TOMOLIBIO.

Pacno3naBate  pa3BépTku Kyba U mapajieienuresa.
MogaeanpoBaTh KyO U napaiefenume] u3 Oymarua u npodux
MaTepHayioB, 10 00pa3iry.

Haxoauth wn3MepeHus, BBIMHCIATH IUIOMIAJb MOBEPXHOCTH;
00bEM Ky0a, IpSMOYTOJIBHOIO Napaijenenunesa ¢ onopoi Ha
QITOPUTM YYeOHBIX JIEHCTBHI; HCCIe10BATH 3aBHMCHMOCTb
00bEMa Ky0a OT ITHHBI ero pedpa.

Ha0aronaTs 1 NpOBOAMTHL AHAJOTMH MEXY TOHATUAMU
IUIOIAAM U 00bEMA, IepUMeTpa U IIJIOIIAIN TOBEPXHOCTH.
Pacno3HaBaTh UCTHMHHBIE U JIOKHBIE BBICKA3bIBaHUS O
MHOT'OTPaHHUKAX, IPUBOAUTH MPUMEPbI U KOHTPIIPUMEPHI.
Pemars 3a1a4u U3 peagbHON KU3ZHHU.
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IloBTOpPEHME
1 00001IIEHHE
(10 4

[ToBTOpEHNHE OCHOBHBIX MOHATUH U METOJOB Kypca 5 Kiacca,
00001IeHNE 3HAHUT.

Beruuncjaarn 3HAYCHUS BBIPAKECHU, COIEpKALIMNX
HaTypaJbHBIE YHCIa, OOBIKHOBEHHBIE W JECATUYHBIC ApoOH,
BBINOJIHATh IIpeoOpa3oBaHusl 4HCed IpU HEOOXOAMMOCTH C
HaIPaBJAIOLIEN TTOMOILBIO.

BeiOupars  cmoco®  cpaBHEHMS — 4YMCEl,  BBIYHUCIICHMI,
NPUMEHSATh CBOMCTBA apu(METHUYECKUX JEHCTBHHA IS
palMOHAIN3alUH BBIYUCIICHU.

OcymecTBIATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBUH U
CaMOIIPOBEPKY PE3yJIbTaTa BEIYUCICHU.

Pemars mnpocreiimme 3amayd U3 peajJbHOM  KU3HHU,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHUA Ul PEeUICHM 3a1a4 U3
JPYTrUX y4eOHBIX TPEIMETOB.

Pemats mpocreiimme 3ajauM  pa3sHbIMH  cmocodamm,
CPAaBHUBATh  CHOCOOBI  pEUICHMs  3ajaud, BbIOMpPATh
panuoHAJbLHBIN C1I0CO0.

6 kiacc (ue menee 170 u)

Ha3zBanue pa3nena
(Temmbl)

Kypca (4HcJ10
4acoB)

OcHoBHOE CoAEpKaHue

OcHoBHbBIE BHADBI 1eSITEJIbLHOCTH oﬁyqamumxcﬂ
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HarypanabHbie
ymucaa
(30 v)

Apudmernueckue JICUCTBUSA c
HATypaJIbHBIMM 4HUCIaMU. YUCIOBbIE BBIPAKEHUS, MOPSAOK

MHOI'O3HAYHBIMH

JefCTBUI, UCNONIb30BaHuE CKOOOK. OKpyIiieHUE HaTypalbHBIX
yucen. [enutenn W KpaTHbIE YHCTA; Hauborbwuil 00wl
denumenv u HauMeHbuiee obwee KpamHoe.

PaznoxxeHue umucia Ha MOPOCTbIE MHOXKUTENU. JleIMMOCTh|
CYMMBI U NIPOU3BEJCHHUS. J[eJIEHHE C OCTaTKOM.
Pemenne TEKCTOBBIX 3a/1a4.

BoinosHaTs apudmernyeckue aeiicTBUSI ¢ MHOIO3HAYHBIMU
HAaTypaJbHBIMU YHCJIAMH, HAXOAUTh 3HAYEHHUSI YHCIIOBBIX
BBIPOKEHHUI CO CKOOKaMU M 0€3 CKOOOK; BBIYMCJISITh 3HAYEHUSA
BBIPOKCHHM, COACPIKAIITUX CTCTICHH.
BbInoIHAT, NPUKHMAKY W OLEHKY 3HAYCHUN YHCIOBBIX
BBIPOKCHHUM, MPUMEHSITh MPUEMBI IPOBEPKH PE3YJIbTATA.
Hcnonws3oBarh mNpu  BBIYUCICHUSAX IepeMeCcTHTebHOEe W
coyerarejibHOEe CBOWCTBA CJOMKEHMS M  YMHOKEHUs,
pacnpeodeaumenbHoe C6OUCHMBO YMHOMCEHUA OMHOCUMETbHO

CN10JceHUsA, CBOICTBA apu(PMeTHYECKHX JIeiiCTBHIA.

HccnenoBarb  4YuCIOBBIE  3aKOHOMEPHOCTH,  MPOBOIUTH
YHCIIOBBIEC DKCIIEPUMEHTHI.
@opMyJIMPOBATh  OMNpeJeJeHUsl JeIUTeIs] U KpPaTHOro,

HanOOJBIIEr0 OOIIEro JCAUTEAs W HAUMEHBIIETO OOIIEero
KpaTHOTO, MPOCTOTO M COCTABHOTO YHCEN; HCIOJIb30BaTh JITH
MOHSITUS TP PELIeHUH 3a/1a4 (IIPH HEOOXOAUMOCTH C OIIOPO Ha
QITOPUTM TIPABUIIA).

IIpuMeHSITH AJTOPUTMBI BBIYUCIICHUS HAMOOJBIIETO OOIIEro
JENUTeNs] ¥ HauMEHBIIEro OO0IIero KPaTHOTO JBYX YHCEI,
QITOPUTM PA3NI0KEHHUS YHCIIa Ha MPOCThIE MHOKUTEIH.
HccnenoBarh cBoiicTBa JIEIMMOCTH CYMMBI M TIPOU3BEICHHUS
YHCeIl ¢ ONOPOM Ha BOMPOCHBIN TUIaH.

YHucell C 3aJaHHBIMH CBOMCTBaMHU,
YTBEPXKACHUS O
CBOMCTBax 4HCEN, ONPOBEPrarb HEBEPHBIC YTBEPXKICHUS C

IIpuBoauTL NPHMEPHI

pacno3HaBaTb BepPHble M HEBEpPHbIE
IIOMOLIBI0 KOHTPIIPUMEPOB.
KoncrpynpoBars  MaTeMaTH4eCKHe  NPEIJIOKEHHUS]  C

IIOMOIIOBIO CBA30K «M», KUJIH», KCCJH..., TO...» IIO 06pa311y.
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Pemarb TeKCTOBBIC 3a/1a4M, BKJIFOYAIOIIKME TOHATUS JIEIIMMOCTH,
apu(METHYECKUM CIIOCOOOM, HCHOJB30BaTh Iepedop Bcex
BO3MOYKHBIX BAPUAHTOB C OTIOPOI Ha BOMPOCHBIH IJIaH.
MogaeanpoBaTh XOJl pEHICHUS 3a7adyd C MOMOILIBI PHUCYHKA,
CXEMBI, TaOIUIIBL.

[IpuBomuTh, pazOuparh, OLEHWBATH Pa3JMYHbIE PeIIeHUs],
3alMCH  pelleHui TeKCTOBBIX 3aJ4a4y C HampapJsonen
IIOMOILIBIO.

Kputuuecku orneHuBaTh MOJy4YeHHBIH pe3yJbTaT, HAXOAUTH
OIMOKH, OCYUIECTBJSITH CAMOKOHTPOJIb, NMPOBeEPsisi OTBET
HA COOTBETCTBHUE YCJIOBHIO.

Harasanas
reoMeTpus.
IIpsiMbie HA

II0CKOCTH
(79

Ilepnenouxynapnuvie npsamole. Ilapannenvuvie npsamuvle.

PaccrosHne Mexnay AByMs TOYKaMH, OT TOYKH A0 IPSIMOM,
JUIMHA IIyTU Ha KBaJAPAaTHOMU CETKE.
Ilpumepol npsmvix 6 npocmpancmee.

Pacno3naBath Ha uepTexax, PUCYHKAX CIydald B3aHMMHOTO|
PAaCIIOJIOKEHUS IBYX MPSMBIX.

HN300paxar, ¢ NOMOMIBI0 YePTEXKHBIX HMHCTPYMEHTOB
KJeTdyatoii Oymare JBe TepeceKaromuecs
napajujieibHble NpsSMbIe, CTPOUTH MPIMYIO, MEPIECHIUKYISAPHYIO
JIaHHOM.

npsMbIC, OBC

IIpuBoanTs, mMpHMepbI  NAPaLIEIBHOCTU "
MEPHEeHIUKYISIPHOCTH MPSIMBIX B IPOCTPAHCTBE.

Pacno3HaBaTh B MHOIOYTOJIbHMKAaX MEpPHEHAUKYISIPHbIE U
napajuiesibiple  CTOpoHbl. HM300paxkaTh MHOTOYTOJBHUKH C
napajuiesIbHbIMU, EPIEHAUKYISIPHBIMU CTOPOHAMHU 110 00pa3sity.
Haxoauth paccTosHue MeXIy ABYMsS TOYKaMH, OT TOYKH [0
NpsIMOM, JUIMHY NYyTH Ha KBAJpaTHOM CETKEe, B TOM 4YHCIIE

WCTIONB3YS ITU(POBBIE PECYPCHI.
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AApoou OOpiKHOBEHHAS Jpodp, OCHOBHOC CBOMCTBO | CpaBHMBATh M YHOPSIAOYMBATL ApPOOH, BBLIOMPATH CIOCOD

32 4) Apobu, cokpaieHue apodeit. CpaBHeHUE U cpaBHeHust ApoGeii.
ynopsno4nBanue apobei. Jlecaruanbie npobu u METpUYECKas IIpeacraBaaTh AcecITUYHBIC APOOM B BHUJAEC OOBIKHOBCHHBIX
cucTema mep. npobeil U OOBIKHOBEHHBIC B BHJIC JICCATUYHBIX, HCMOJIb30BATH

IKBHBAJICHTHBIC MNPEACTABJICHUA ,Z[pO6HI:IX YUCCI IIpU HX

Apudmernueckue  JCUCTBUS  C  OOBIKHOBEHHBIMH U
CPaBHEHUH, IPU BBIYUCICHUAX (TIPH HEOOXOJMMOCTH C

JACCATHYHBIMU I[pO6$IMI/I.
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OtHomienue. /lenenue B JaHHOM OTHOIIEHUU. Macwimab,
MPOIOPLHSL.

IlonsTne nporeHTa. BelunciieHHe NMPOLEHTa OT BEIUMYMHBI U
BEIMYUHBl 110 €€ IpoLEHTYy. PelieHne TEKCTOBBIX 3a1ady,
cojepammx Japodu M mporeHthl. [IpakTmueckas pabora
«OTHOILIEHNE AJIMHBI OKPYXHOCTHU K €€ TUaMETPY».

HaIPaBJIAIOIIEH TOMOIIIBIO).

HUcnoab3oBath JecsaTUUHBIE JpoOUM Tpu  MpeoOpa3zoBaHUU
BEJIMYMH B METPUUECKOU CUCTEME MEp.

BoinoaHaTs apudmernyeckue elicTBUS ¢ OOBIKHOBEHHBIMU U
JECATUYHBIMU JIPOOSIMHU.

Beruncjaarn 3HAYCHUS BBIPAKEHHI, COoAEepKALIMNX
OOBIKHOBEHHBIE W JECATHYHbIE  JApoOu, BBIIIOJIHSTh
npeoOpazoBanus JpoOeld, BbLIOMPATh CHOCO0, NPUMEHSATH
CBOIiCTBA apuPMETUYCCKUX JEHCTBUU IS palMOHAIU3AINN
BBIUHUCIICHUM.

CocTaBJfITh OTHOUIEHUS U MPONOPLHH, HAXOAUTH OTHOUICHUE]
BEJIMYMH, I€TTUTh BEIUYMHY B JAHHOM OTHOLLUEHUHU.

Haxoauth 3KCHEPUMEHTAJbHBIM NMYTEM OTHOIICHUE JJIUMHBI
OKpYXXHOCTH K e€ guameTpy (Ipu HEOOXOAMMOCTH C
HaIpaBJISIONIEH ITOMOIIIBIO).

Haxoautp Macmitad miaHa, KapThl M BBIYHCIATH PACCTOSHUS,
UCTIONB3YS MaclITad ¢ OMOPOM Ha ANTOPUTM yUEOHBIX JIEHCTBUH.
OO0BACHATH, YTO TaKO€ MPOIICHT, YIMOTPeOIATh 000POTHl peuu
CO CJIOBOM «IIpPOILICHT». BbIpamaTh NPOLEHTHI B Jpo0sSIX U
IpoOu B MPOILIEHTaX, OTHOIIEHHE JBYX BEIMYMH B MPOICHTAX.
BpIuuCaATh NPOLIEHT OT YMCIA U YUCIO MO €ro IMPOLEHTY.
OxkpyrasaTe apodu © TPOIECHTHI, HAXOIUTh MPHUOIMIKEHUS
4yuceNl TMPU HEOOXOJUMOCTH C HWCIONH30BAaHUEM BU3YaIbHOMN
OTIOPHI.

Pemate 3amaum Ha 4YacTH, MPOLEHTHI, MPOMOPLMH, Ha
HaxO0KJIeHHe IpoOu (TIPOIIEHTa) OT BEIMYUHBI M BEJIMYUHBI 10 €€
npobu (TporeHTy), apoOu (TpOleHTa), KOTOPBIM COCTaBIsAET
olHa BenuuunHa oT Japyrod. IlpmBoauTh, pa3dupars,

OLCHUBATDb Pa3JIMYHBIC PCHICHUA, 3allMCH peH_IeHI/Iﬁ TEKCTOBBIX
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3aJa4 Ipy HEOOXOTUMOCTH C HANPABJISIONIEH TOMOIIBIO.
HN3Baekary wuHpopMauMw w3 TAOMUIL W JUArpaMm,
HUHTEPIPETUPOBATH TabJIMYHbIC JTaHHbIE, OTIpeeIsATh
HauOoJbIlIee U HAMMEHbIIIEE U3 MPECTABICHHBIX JaHHbIX.
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Harasignas
reoMeTpus.
CummMmertpus
(64)

Ocesas CUMMempusl. Heﬂmpaﬂbna}z CUMMempusl.

Ilocmpoenue cummempuyunvix gueyp.
Cummempus 6 npocmpancmee.

Pacno3HaBaTh Ha YepTekKax U U300pAKCHHIX, H300paKaTh OT
PYKH, CTPOHTH C ITOMOIIbIO HHCTPYMEHTOB (pHrypy (OTpe3oK,
JOMaHyi0, TPEYroJIbHUK, TMPSMOYTOJIbHHUK, OKPYKHOCTB),
CUMMETPUYHYIO JIAaHHOW OTHOCHUTEIBHO IPSAMOH, TOYKH C
HaIIpaBJAOIIECH IOMOIIBIO.

Haxoauth mnpuMepbl CHMMETPHH B OKPYXKAIOMIEM MHPE.
MopnenupoBarh 13 Oymaru JBe (UIYpbl, CHMMETPHYHBIC
OTHOCHUTEJIEHO TMPSIMOH; KOHCTPYMPOBATH TI'€OMETPUYCCKHE
KOH(HTypaIHy, UCIOJIb3Ysl CBOUCTBO CHMMETPHUHU, B TOM YHUCIIE
C TOMOIIBI0 IHU(PPOBBIX PECYPCOB C ONOPOM HA AalTOPUTM
y4eOHBIX IeHCTBUH.

Beipakenus

¢ OykBamMu
(6 1)

[TpumeneHne OYKB JUIs 3aIIMCU MaTEMaTUYECKUX BBIPAKEHUH U

HCEHU3BCCTHOI'O

MPEJI0KECHU M. bykeennvie  gvipasxcenus u
YuUCI08ble NOOCMAHOBKU.

bykBenHbie paBEeHCTBa, HaXO0XJICHHE

KOMITOHEHTA.

DopMyIIbL.

HUcnoan3oBath OYKBBI JUIsi 0003HAUYECHHS] YUCEN, MPU 3aMKUCU
MATEeMATHYECKUX  YTBEPXKICHHMA, COCTaBISITh  OYKBCHHBIC
BBIPAKEHUS 110 YCIOBHUIO 3a/1a4H.

HccaenoBarb  HECIOXKHBIE  YHUCIOBBIE  3aKOHOMEPHOCTH,|
UCTIONb30BaTh OYKBBI JISl UX 3aIlHCH.

BbIyucasaTh 4uCI0BOE 3HaUE€HHWE OYKBEHHOTO BBIPAKEHUS TPU
3a/laHHBIX 3HAYCHHUSIX OYKB C OMOPOW Ha alTOPUTM Y4YEeOHBIX
JIEHCTBUH.

3anuchbIiBaTh dopmy.nri: nepumeTpa u IO N
NpSAMOYTOJIbHMKA, KBaJpara; UIMHBI OKPYXHOCTH, IUIOIIAJH
KpyTa; BHINOJHATH BHIYMCJIEHUS 110 3TUM (hopMysiam.
CocTaBiasaTs GopMYJIbl, BBIPAXKAIOLUIME 3aBUCUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTh, BPEMS, PACCTOSHUE; 1IE€HA, KOJIUYECTBO,
CTOMMOCTh; TMPOU3BOJAUTENHHOCTh, BpeMs, O0BEM pabOTHI;
BBITIONTHSATH BBIYUCIICHUS IO TUM (opMyiam.

HaxoauTh  HEW3BECTHBI KOMIIOHEHT  apU(PMETHIECKOTO
JIeHCTBHS.

72



Harasagnas
reoMeTpus.
Durypsl

YeTpIpEXYroyIbHUK, IIPUMEPBHI YETBIPEXYTOJILHUKOB.
IIpsMoyronbHUK, KBagpaTr: CBOMCTBA  CTOpPOH,  YIJIOB,
IUaroHalcH.

N300pakaTh Ha HEIMHOBAHHOW U KJIETYATOU Oymare ¢

HCIIOIb30BAHUEM YEePTEKHBIX UHCTPYMEHTOB

YETBIPEXYTOJILHUKN C 33JaHHBIMU CBOMCTBAMH: C

HA IJIOCKOCTH
(14 9)

N3mepenue yrios. Buasl TpeyrosbHUKOB. 1rypbl. DopMyIsl

[epumeTp [nomans, 11pUOIKEHHOE

MHOTOYT'OJIbHUKA.
nepuMeTpa U MIOUaand MPSIMOYTOJIbHUKA.
U3MepeHue miomanan Guryp.

Ipaxmuueckas paboma «Ilowaos Kkpyeay.

nmapaljiICJIbHbIMHA, TCPHCHAUKYIIIPHBIMH, paBHBIMU CTOPOHAMM,

OpsIMBIMU ~ YIJIaMH U JIp., PaBHOOEAPEHHBIH TPEyroJIbHUK.

Mpepaarate u  00cyx)aaTb  cnocod0bl, AJTOPUTMBI
noctpoenus.  MceaenoBaTb,  HUCMONB3YSd  OKCHEPUMEHT,
HAOJIIOJIEHUE, MOJIEIMPOBaHUE, CBOMCTBA IPSMOYTOJIbHUKA,

KBa/IpaTta, pa30uBaTh Ha TPEYTOJIHLHUKH C OTIOPOM HA BOTIPOCHBII
IUJIaH.

O00CHOBBIBATDH, ONPOBEPraTh C IMOMOIIBIO KOHTPIPUMEPOB
YTBEPKICHHUS O MPSIMOYIOJIbHUKE, KBaApare, Paclno3HaBaTh
BEPHBIC U HEBEPHBIE YTBEPKICHHUS.

HN3MepsTh M CTPOUTH C TOMOIIBIO TPAHCHOPTHUPA YIJIBI, B TOM
YUCII€ B MHOTOYTOJIBHUKE, CPABHMBATH YIJIbl, PACIO3HABATH
OCTpBI€, PSMBIE, TYIIbIC, PA3BEPHYTHIEC YTJIbI.

PacnosnaBars, H300paxarth OCTPOYTOJIbHBIN,
MPSIMOYTOJIBHBIN, TYHOYTOJIBHBIN, paBHOOEPEHHBIH,
PAaBHOCTOPOHHMI  TpPEYroJbHUKU (IIPU HEOOXOIUMOCTH C

HCIIOIb30BAHUEM BU3YAIILHOM OMOPBHI).
BbrunciasaTb MEpUMETP  MHOTOYTOJbHHMKA,  IUIOIIAIb
MHOTOYTOJIbHUKA pa30MeHNEM Ha MPSIMOYTOJbHHUKH, HA PaBHBIC
(burypbl, HCHOJIB30BaTh METPUYECKHE EIUHUIIBI W3MEpPEHUS
JUTMHBI ¥ TUIOMIAU C OMOPOM Ha aJITOPUTM YYEOHBIX JTEUCTBHI.
Hcnoab3oBaTh NpuOIMKEHHOE U3MEpPEeHHe JUIMH U TJIOMIAIeH

Ha KJIeT4yaTor Oymare, NMpUOIMIKEHHOE H3MEPEHHUE JITTUHBI

OKPY’KHOCTH, TTOIIATH KpyTa.
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IMonoxureanHbIE N

[enbie quca. Mooynw yucna, 2eomempuiecKkas

I[IpuBoaMTL NpUMepPbI HUCIOJIB30BAHUS B PEATbHON KHU3HY

OTpHUATEIbHBIE | unmepnpemayus Mooyis. Juciosevie npomedicymxu. T0JI0KHTENBHBIX M OTPULIATENLHBIX YHCEIL.
qmciaa TonoKuTenbEbic ¥ OTpULATeNbHbE uncia. Cpasenue | A300PAKATE LEIbIC HCIIA, NONOKHTEILHEIC U OTPHIATEIIBHbIC
(40 1) MONOKUTENBHBIX W OTPUIATENBHBIX UHceN. Apndmernyeckue|C1a TOUKAMA  HA  YMCIOBOH NPAMOH, HMCIHOJBL30BATH
JeHCTBYSA C HOJI0KHUTENLHBIMU U OTPHIATENLHBIMY unciamy, | TACTOBYIO HMPAMYIO JULS CPABHCHIA TUCCL
PelleHIe TEKCTOBBIX 3A1a, IIpuMeHATL NPaBWJIA CPAaBHEHHUs, YNOPSAOYHBATL IIEIbIE
YKCIIa; HAX0OUMb MOOYb YUCIA.
@®0opMyJIMpPOBATH NPABMJIA BBYUCICHHUS C TOJIOKUTEILHBIME H
OTPHMIATENLHBIMHA YHMCIIAMH, HAXOAUThH 3HAYEHHMSI YMCIIOBBIX
BBIP@KEHMI, COEPKAIMX JCHCTBHMSA C MHOJOKHTEILHBIMU U
OTPHMIATENBEHBIMA YMCJIAMH NPM HEOOXOMMMOCTH € OMOPOM Ha
AJITOPHTM HPABUIIA.
IIpuMeHsITH  CBOMCTBA  CIIOXKEHUS W YMHOXKEHHS Ul
NpeoOpa3oBaHKs CyMM M TTPOM3BEICHHMIA.
Mpencrasaenne  |[IpAMoyronbHas — cucTeMa  KOOPAMHAT Ha  IIOCKOCTH.| OOBACHATHL M WJLUIIOCTPHPOBATH NOHSITHE HPAMOYTOJNBHOM
JAHHBIX KoOpMHATHI TOYKK Ha IIOCKOCTH, abCIucca ¥ Op/AMHATA. CHUCTEMBI  KOODJAMHAT  HAa  IUIOCKOCTH,  HCIOJIB30BaTh
(64) CronbyaThie i KPYroBbIE THarpaMMBL. TEPMHHOJIOTHIO; CTPOMTH HAa KOOPAMHATHOMN IUIOCKOCTH TOYKH H

[TpaxTnueckas pabota «IlocTpoenue quarpamm,.
Pemenne  TEKCTOBBIX  3amay,  COJEpKalIUX
MMpEaACTaBJICHHLIC B Ta6m/1uax M Ha JuarpamMmax.

JaHHBIC,

¢urypsl 1o 3aJaHHBIM KOOpJIWHATaM, HAXOAUTb KOOPAWHATHI
TOYEK.

Yurarth cronfyarele U KpYTrOBbI€ JMarpaMMBbl;
HHTEePNPeTHPOBATH JJTAaHHbIEC, CTPOUTH CTOJIOUYAThHIE
nuarpammsl. Mcnosib3oBaTh HH(pOPMaNUIO, IPEICTABICHHYIO B
TabIMIIax, HA IMarpaMMax JUlsl pelieHHst TEKCTOBBIX 3a7a4 1
3a/1a4 U3 peaybHOM KU3HHU.
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Harasipnas
reoMeTpusi.
Durypsl B
NMPOCTPAHCTBE
9 )

Ipsmoyzonvuolli napannenenuneo, Kyo, npusma, RUpamuod,
yunundp,  wap u  coepa.
dueyp. Ipumepoi
MHO202PAHHUKOS, YUIUHOPA U KOHYCA.

KOHYC, Hzobpadxcenue

NpPOCMPAHCINBEHHBIX PazeeEpPmMox

Ilpaxmuueckasn paboma «Co3z0anue Mmooernel
NPOCMPAHCMBEHHBIX PuU2yp».
Tlouamue o6véma; eounuyvl uzmepenus o06véma. OO6vEM

NPAMOY20/IbHO20 Napajiieienuneod, Kyoa, hopmynsl 00véma.

Pacno3HaBaTp Ha  uepTexax,
OUpaMUIy, IpU3MY, HWIHHIP, KOHYC, Iap, H300paxaThb UX OT

PYKH, MOJEJIMPOBATH U3 Oymaru, MIacTHINHA, TIPOBOJIOKHU U JIp.

PUCYHKAX, OIIMCBHIBATDH

¢ Hampasmsonieil momomsio. [IpuBOANTH MpUMeEPbI 00BEKTOB
OKPYKAIOIIEr0 MHpa, HMEHIOIUX (OPMBI

Hcnoab3oBaTh TCPMHUHOJIOTUIO:

HAa3BaHHBIX TeIL
BEpLIMHA, pedpo, TIpaHb,
OCHOBaHUE, BBICOTA, PAANYC U AUAMETP, pa3BEPTKA.

H3y4yaTh, ucnonb3ys 3KCIEPUMEHT, HaOIIOEeHHE, U3MEpEHHUE,
MOJIEJIMPOBAaHUE, B TOM YHUCIIE KOMIIBIOTEPHOE, U ONHMCBHIBATH
CBOMCTBA HA3BaHHBIX TEJl, BBISABJIATH CXOACTBA U PA3JIHYMA:
MEXAYy NUPaMUAONA U IPU3MOM; MEXIY LHWIMHIPOM, KOHYCOM H
LIAPOM.

Pacno3snaBaTh pa3BEPTKU Mapajuienenuiena, Kyba, HMpU3MBI,
NMpamMubl, KOHyCa, HAJIMHIPA; KOHCTPYHPOBATH JIaHHBIC TEJA
U3 pa3BEPTOK, CO3[aBaTb HX MOJEIM C HaIpaBIAIOLIECH
MIOMOUIBIO.

Co3naBaTb MojeM MPOCTPAHCTBEHHBIX Guryp (u3 Oymaru,
MIPOBOJIOKH, IJIACTUIIMHA U JIp.) C OIIOPOM Ha arOPUTM YUeOHBIX
JENUCTBHM.

HN3mepsaTs Ha Mopaensix: JauHbl pEOEP MHOTOTPAHHUKOB,
JUaMeTp Iapa.

Boiuncasare mo  ¢opmynam: 00bEM  IPSIMOYTOJIBHOTO
napajuiefnenunena, Ky0a; MCHOJb30BaTh €IWHUIBI HW3MEpEHUs
00bEMa; BBIYHUCJAATHL OOBEMBI TEJ, COCTABIICHHBIX W3 KyOOB,
napajulesIenuIe/IoB; pemaTh 3a4a41 C peaibHbIMU JJaHHBIMU C
OTIOPO# Ha CTPAaBOYHYIO WH(OMAIIHIO.

IloBTOpEHME,

00001IEHME,
cucreMmaTrm3anusi

IToBTOpEHNE OCHOBHBIX IMOHATHA U METOAOB KypCcOB 5 1 6

KJ1accOB, 0000IIEHIE U CHCTEMATH3allis 3HAHUH.

BuIuucasaTs 3HaUeHUS BBIpa)KeHHﬁ, COACpIKAINNX HATypaJIbHBIC,

IHEJIbIC, TTOJIOXKUTCIIBHBIC u
OOBLIKHOBEHHBIE nu JACCATUYHBIC

quca,
BBITIOJIHATH|

OTPHUIIATEIbHBIE
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(20 u)

npeoOpazoBaHus YHCEN M BBIPAKEHUNW MPU HEOOXOIUMOCTHU C
HaIpaBJISAOLIEH TOMOILBIO.

BeiOupars  cmocod  CpaBHEHUsT ~ 4YKCEl,  BBIUMCIICHUH,
NPUMEeHATh CBOHCTBA apu(MeTHUYECKUX ACUCTBUM A7
palMOHAIN3alUH BBIYUCIICHU.

Pemate mnpocreiinMe 3aJa4d U3 PCANBHOM  JKU3HH,
NPUMEHATh MaTeMaTHYeCKHe 3HAHMA Ul pelIeHus 3a/1a4 U3
JIPYrUX NPEeIMETOB.

Pemars npocreiiinme 3a1a4n pa3HbIMH CIIOCO0AMMU.
OcyumiecTBIAATh CAMOKOHTPOJIb BBIIOJIHIEMBIX JIEUCTBUI M|
CaMOIIPOBEPKY pe3yibTaTa BEIUUCICHUN.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «AJITEBPA» (II0 'OAAM OBYUYEHMUA)

7 kaacc (He menee 102 u)
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Ha3Banue
pasneia (Tembl)
Kypca (4ucio

OcHoBHoOe coepkaHue

OcHOBHbBIE BU/BI J€ATCIBHOCTH oﬁyqaloumxca

4acoB)
Yucaan [TonsiTHE palMOHAILHOTO YHUCIIA. CucreMaTH3UPOBATH U 000ralmiaTh 3HAHUA 00 OOBIKHOBCHHBIX
BBLIYHCJICHHS. Apudmerndeckue 1HCTBUS C PAIIMOHAILHBIMU YHCIIAMH. U JICCATUIHBIX APOOSX.
PanuonajbHbIE CpaBHeHHE, YIOPSIOYMBAHNEC PAITMOHAIBHBIX YHCEII. CpaBHUBATH M YHOPAJA0YHUBATHL APOOH, peoOpa3oBbIBas MPU
gucIa CrerneHb ¢ HaTYpaJbHBIM [TOKa3aTEJIeM. HEOOXOAMMOCTH  JIeCATUYHBIE JpoOM B  OOBIKHOBCHHBIC,
(25 1) Pemenne ocHOBHBIX 3a/1a4 Ha JpOOU, IPOLIEHTHI U3 peaIbHON | OOBIKHOBEHHBIE B JECSATHYHBIC, B YACTHOCTU B OECKOHEUHYIO

MPaKTUKH.
[Ipu3Haku  AETUMOCTH, pa3JIOKEHUS Ha MHOXKHUTETN
HATYypaJIbHBIX YHCEI.

Peanbuble  3aBucumocTtH. [Ipsmas u oOpartHas
MPOMOPLUUOHATEHOCTH.

NECSITHYHYIO IPOOB.

IIpumensitTb  pa3HooOpasHble  CcHOCOOBI M NPHEMBI
BbIYHUCJIEHUS] 3HAYEHUH JPOOHBIX BbIPAKEHHMM, COIECpKAIINX
OOBIKHOBEHHbIE M  JECATUYHBIE JApoOU: 3aMEHSATh IpU
HEOOXOJUMOCTH  JIECATUYHYKO  JIpoOb  OOBIKHOBEHHOM U
OOBIKHOBEHHYIO J€CATUYHOM, MPUBOJUTH BhIpaxkeHUe K (opme,
HauOosnee ynoOHOM Ui BBIYUCIEHUH, MPeoOpa3OBHIBATH
IpoOHBIE BBIpAXKEHHUS HA YMHOXEHHE U JEJIEHUE JECATHYHBIX
npo0elt K IeHCTBUAM C LEJIBIMUA YUCIaMu (IIPU HEOOXOAUMOCTH
C HaAIPABJISAIONIEH TTOMOIIIBIO).

IIpuBoanTh 4YMCI0BBIC U OyKBEHHBIC NPHMEPBI CTEIEHU C
HaTypaJIbHBIM TIOKa3aTelieM, OOBSCHSS 3HAUEHHUS OCHOBAHUSA
CTETNIEHM M IOKAa3aTelsl CTENEHM, HaXOANUTh 3HAUYEHUs CTENEHEN

BHJIA a" (a — moboe panMoHaIBHOE YMCIIO, N — HATYpaJbHOE
YHUCJI0) C OTIOPOM Ha CIIPABOYHYIO HH(POPMAIIHIO.

[TonnmaTe cMbIca 3amMcH OOJBIIMX YHCEJ C NOMOIIbIO
AeCATUYHBIX Apolei u creneHel yuciaa 10, mpuMeHATs UX B
peajIbHbIX CUTYalUAX.

IIpuMeHATH NPU3HAKU JCIUMOCTH, PA3JIOKEHUSI HA MHOXKUTEIH]
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HaTypaJIbHBIX YHCEIL.

Pemars mpocreiiime
MIPOIIOPLINH,

3aga4un

Ha

YacTH,

IIPOLCHTHEI,
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Ha HaxOoXJeHue Apolu (IPOIeHTa) OT BEIMYUHBI U BEITMYMHBI
nmo e¢ gapobu (mporeHTy), ApoOu (MpoIleHTa), KOTOPBIH
COCTAaBJSIET OJAHAa BeauuuHa oT jpyro. IlpuBoaurs,
pa30oupaTh, OLEHUBATH PA3JINYHbIC PEILIEHUs, 3allUCU PEILICHUI
TEKCTOBBIX 3ajiau.

PacnozHaBaTh M OOBSICHAATH, ONUPAsIChb HA OIPEIEICHHUS,
OpsSAMO HIPONOPLUOHATBHBIE U OOpPaTHO NPONOPLUOHAIbHbIE
3aBHCUMOCTH MEX]y BEJIMYMHAMH; MPUBOAUTH NMPUMeEPbI dTHX
3aBUCHUMOCTENl M3 peaJlbHOr0 MHpa, W3 JPYrHX Y4eOHBIX
IpEeAMETOB.

Pemarp npocreline NMpakTHKO-OPHEHTHPOBAHHBbIE 3aJa4u
HAa  JapoOdW, TNPOUEHTbI, TMPAMYH H  O0OpaTHYIO
NPONOPUHOHAJIBHOCTH, IPONOPLIHH.
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Anredpanyeckue

BbIPAsKEeHUsI
(27 9)

bykBeHHbIe Bolpaxenus. [lepemennsie. JlonycTumble 3Ha4YEHUS
nepeMeHHbIX. POPMYIIBL.

[TpeoOpa3oBaHue OYKBEHHBIX BBIPAXKEHHUH, pacKpbhITHE CKOOOK
U TIPUBE/ICHUE MTOT0OHBIX CIIaraeMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTelIEM.
MHOrousneHsl. CnoxeHue, BBIYMTAHUE, YMHOKEHHE
MHOTO4JI€HOB. POpPMyJIbl COKPAILEHHOTO YMHOKEHUS.

PaznoxxeHrue MHOTOYJICHOB Ha MHOXKHUTEIU.

OBaagers Ha 0azoBoM YPOBHeE anreOpanyecKkoi
TEPMUHOJIOTUEN U CUMBOJIMKOM, NPHMEHATH €€ B IIpolecce
OCBOEHHUA y4yeOHOro MaTepuaa.

HaxoanTh 3HayeHHs OYKBEHHBIX BBIPQKEHHUH INPH 3aJaHHBIX
3Ha4eHUsAX OyKB; BBINOJHATH BBIUUCIEHUS 1O (opMyaMm.
BbINOJIHATH [TpeoOpa30BaHus LEJIOr0 BBIPAKEHUS B MHOTOUJIECH
MPUBEICHUEM TOJJOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.
BeInoHATHL
MHOTO4JIeHa Ha MHOTO4YWIEH, NPUMEHATh (OpMYyNbl KBajapara
CyMMBl M KBaJpaTa pa3HOCTH C OIOpPOM Ha CIPaBOYHYIO

UH(POPMALIHIO.

YMHOXCHHUC OJHOYJICHA Ha MHOI'OWICH U

OcymecTBIAATh Pa3/IOKCHHE MHOTOWICHOB Ha MHOXKUTEIH
HyTeM BBIHECEHUS 32 CKOOKH 06III€FO MHOXUTCJIA, IPUMCHCHUA
(bopmyIbI bopmyn
YMHOXEHHS C OITOPOH Ha CIIPaBOYHYIO MH(OpMAIIHIO.

Pa3HOCTHM  KBaApaToB, COKPAIEHHOTO
[IpuMensiTh TpeoOpa3oBaHWE€ MHOTOWICHOB ISl PELIECHUS
Pa3IMYHBIX 3aaa4 M3 MAaTCMAaTHKHW, CMCKHBIX MMPEIAMCETOB, U3
peanbHON NMPAKTUKHU.

3HAKOMMTBCS € MCTOPUEH Pa3BUTHSI MATEMATHKU.
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YpaBHeHus1

H HEPABCHCTBA
(20 1)

YpaBHeHMe, IpaBuiIa peoOpazoBaHus
PaBHOCUJILHOCTH YPaBHEHUH.
JIvHeitHoe ypaBHEHHE ¢ OJJHOM NTEPEMEHHOM

YpaBHEHMUS,

MepEMEHHOM, pelieHue JMHEHHbIX yYpaBHeHUU. Pemenue 3amau

C TIOMOIIIbIO YPAaBHEHUIA.

VIunetinoe ypasHerue ¢ 08yMs NePeMeHHbIMU U €20 2PAPUK.

Cucrtema ABYX JIMHEWHBIX YPAaBHEHUM C ABYMS MEPEMEHHBIMHU.
Pemienne cucteM ypaBHEHHUU CHOCOOOM TIOJCTAHOBKU U

CII0COOOM CIIOKEHUSL.

PemaTes TMHENHOE YPaBHEHHUE C OJJHOU IIEPEMEHHON, IPUMeEHAs
NMpaBHJIa NIEPEX0J1a OT UCXOAHOIO YPABHEHMSI K PABHOCHIBHOMY
emy Oosee mpocroro Buzaa. IIpoBepsiTb, sBIseTCs JK
KOHKPETHOE YHCIIO KOPHEM YPAaBHEHHS.

IlonOupars npuMepbl ap 4YHCEN, SBJSIOIIMXCA pELICHUEM
ITMHENHOI0 YpaBHEHUS C IBYMS IIEPEMEHHBIMH.

CTpouTh B KOOPJIWHATHOM IUIOCKOCTH TpaduK JITHMHEHHOTO
YypaBHEHUsI C JBYMsI IE€PEMEHHbIMU (IIpM HEOOXOJUMOCTU C
MICIIOJIb30BAHUEM CMBICIIOBOM OMOPBI); MONB3YSICh I'padUKOM,
NMPUBOAUTH IPUMEPbI PELICHNS YPABHECHHUS.

Haxoauth pemieHue cHCTEMbl [IBYX JMHEHHBIX YpPaBHEHHM C
NByMsl II€PEMEHHBIMH C OIOpPOW Ha alroOpuTM Y4eOHBIX
neiictBuil. CocTaBJATH M pelIaTh YPAaBHEHUE WIH CHCTEMY
YPaBHEHMHM 110 YCJIOBHMIO 3aJadyd, WHTEPIPETHPOBATh B
COOTBETCTBUM C KOHTEKCTOM 3aJlauM IOJYYEHHBIH pe3yibTaT ¢
OIOpPOI Ha BOIPOCHBI IIAH.
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KoopauHartsl u
rpaguxu.
DyHKIUHA

(24 4)

KoopanHara To4KM Ha IpsiMoil. UUCIIOBBIE IPOMEKYTKH.
PaccTossHue MeXAy IBYMSI TOYKAMU KOOPJIMHATHOW MPSMOM
[IpssMoyrosibHas cucTeMa KOOPAMHAT Ha IUIOCKOCTH. IIpumepst
rpa¢ukoB, 3amaHHbIX  (opmynamu. UreHue rTpaduKoB
pEabHbBIX 3aBUCUMOCTEM.

[Tonstue ¢dynkuuu. 'paduk dyakmuu. CBoiicTBa (QyHKIIHMN.
Jluneiinas  ¢yukmusa. Iloctpoenue rpaduka JTHHEHHOU

dbyuknun. ['padux pynkumun y = kx + b.

MN300paxkars Ha KOOPAMHATHOU IpsAMON TOYKH,
COOTBETCTBYIOILIME 3aJlaHHbIM KOOpAMHATaM, JYy4H, OTPE3KH,
MHTEPBAJIbl; 3aMIMChIBATh UX HA AIreOpanyeckoM s3bIKe.
OTMeyaTh B KOOPAMHATHON IJIOCKOCTH TOYKH IO 33JaHHBIM
KOOpJAMHATaM; CTPOUTh I'paMKU HECIOXKHBIX 3aBUCHUMOCTEH,
3aJaHHbIX (OpMYJIaMH, B TOM YHUCIIE C MOMOUIbIO LHU(POBBIX
lmaboparopwii.

IIpuMeHsiTh, H3y4yaTh INpeuMYyllecTBa, HHTEPNPeTHPOBATH
rpaduyeckuil crocod MpeacTaBiICHUs U aHaIu3a pa3Hoo0pa3HoM
PKU3HEHHOM HH(pOpMaIHH.

OcBanBaTh Ha 6a30BOM ypOBHE MOHATHE (PYHKLUH, OBJIAJEBATH
(yHKIIMOHATILHON TEPMHHOJIOTUEH.

Pacno3naBaTh JuHelHY0 QyHKuio Y = kX + b, onuceiBath cé
CBOICTBAa B 3aBHCHUMOCTH OT 3HaueHWil kodp¢uuuentoB K u b
(pu HEOOXOMMOCTH C OIIOPOM Ha AITOPUTM MPABUIIA).

Ctpoutb rpadukm nuHeliHON QyHKmy, GyHKmu Yy = kX + b

Hcnoab3oBars  nM(ppoBeie  pecypcesl
rpaduKoB QYHKIUI U U3y4eHUS UX CBOMCTB.

JJIs IMOCTPOCHUS

HpI/IBOI[I/ITL IIpUMEPHbI JIMHEHHBIX 3aBHCHMOCTEH B PCAIBbHBIX
Imponeccax M ABJICHUMAX.

IHoBTOpEHME

H 00001IeHNEe

HOBTOpCHI/Ie OCHOBHBIX IIOHSATHH U METOJOB Kypca 7 KJ1acCca,

000011IeHE 3HAHU.
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BbpiOupars, NpPHUMEHATH CHOCOObI  CpPaBHEHUS  YHUCEIl,

BBIYMCIICHH, MpeoOpa3oBaHUl  BBIpAXKEHUH, peleHus



6w

yYpaBHEHHI NpU HEOOXOIMMOCTH C HAIPABISIOMIEH TOMOUIBIO.
OcymecTBIATh CAMOKOHTPOJIb BBINOJIHAEMBIX JCHCTBUM U

CaMOIIPOBEpPKY pe3ysibTaTa BbIYMCICHUH, MpeoOpazoBaHui,
IIOCTPOCHHUH.
Pemars nmpocreiiliMe 3aJa4M U3 PEAIbHON  KU3HHU,

NPUMEHATh MaTeMaTHYeCKHe 3HAHMA Ul pELICHUs 3a1a4 U3
JIPYTUX MPEIMETOB.

PemiaTe mnpocreiiliie TeKCTOBbIE 3a/J1a4H,
BbIOMPATH CIOCOOBI PEIICHUS 3aa4H.

CPpaBHUBATD,

8 kaacc (e menee 102 u)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uciao

OcHoBHOE coaep:xaHue

OcHOBHBIE BH/bI 1eATEJIbHOCTH 00y4AO M XCS

4acoB)
Yucaa u KBaapatueiii kopens u3 uucna. [louamue 06 uppayuonanvrom ©@opMyJIMpoBaTh oNpeaeeHNe KBAJIpaTHOTO KOPHsS U3 4YuUCIa,
BbIYMCJICHUSI. yucne. /lecaimuunvie npubIUNCEHUS UPPAYUOHATLHBIX YUCEIL. apruMETHIECKOTO KBaJPAaTHOTO KOPHS MPU HEOOXOIUMOCTH C
KBaaparnsbie Heticmeumenvhuvie uucna. CpasHernue OelilcmeumenbHblx yucesl. |BU3yaabHOU OMOPOH.
KOpHH ApudmeTndeckuii KBaJpaTHBIH KOPEHb. IIpuMeHSATH Omnepaluio U3BJICYCHHS KBaIPaTHOTO KOPHS U3
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(15 9)

VYpaBHenue Buaa X =a.

CaoiicTBa apuMeTHIECKUX KBaJPaTHBIX KOpHEH.

[IpeoOpazoBanue YUCJIOBBIX  BBIPAKEHUI,
COJIEp KalIiX KBaJIpaTHbIC KOPHHU.

4KCclia, HCNOJb3YS IPU HEOOXOIUMOCTH KAJBbKYJISITOP.
OunenuBarh  KBaJpaTHblE KOPHM LEIbIMU  YHUCIAMU U
JECSITUYHBIMU IPOOSIMHU.

CpaBHMBaTL W  YNOPS/AOYMBATH  DPAlMOHAIBHBIE |
HppalMOHAJIbHBIE YHCIIA, 3aIIMCAHHbIE C IIOMOIIBIO KBaJIPaTHBIX
KOpHEH NpU HEOOXOMMOCTH C HAITPABIISIONIEH TOMOIIBIO.

2
HccaenoBarb, ypaBHEHHME X = a, HaxOAUTb TOYHBIE U

npubmkEHHBIE KOpHU Ipu & > 0.

HcciaenoBarb CBOMCTBA  KBaJPATHBIX KOPHEW, IPOBOAS
YHUCIIOBBIE JKCIEPUMEHTBI C MCIOJIb30BAHUEM KAJIBKYJIATOPA
(KoMIIBIOTEPA).

IIpuMensaTe cBoiicTBa apugMeTHYECKHX KOpHeH i
npeodpa3oBaHUs BbIPAKEHH .

BeimosiHATL, mpocTeiimme npeo0pa3’oBaHUS  BBIPAXKCHU,
COJIepKalllMX KBaJpaTHbIE KOPHHU. BpIpakaTb NepeMEHHBIE W3
reOMEeTPUUYECKUX U pu3ndeckux GopMys Mpu HEOOXOAUMOCTH C
OIIOpOi Ha IPABUIIO.

BpIyuCaATh 3HAYEHUS] BBIPAXKCHUH, COACPKALIUX KBAJPATHHIC
KOPHH, UCIIOJIb3YS IPU HEOOXOIMMOCTH KaJIbKYISITOP.
Hcnoab3oBarh B XOA€ pelIEHUA 3a7ad  dJEMEHTapHbIC
MPEJCTABICHUS, CBSA3aHHBIE C MPUOTMKEHHBIMU 3HAUYEHUSMH
BEJINYUH.

3HAKOMUTBCS C UCTOPUEN Pa3BUTHA MATEMATHKH.
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Yucaa u

CrenieHb ¢ IENBIM ITOKa3aTesIeM. CTaHI[apTHaH 3aIIiuCh 4YHucCia.

q)OpMy.]II(IPOBaTb onpeaeaeHue CTCIICHU € HCJIbIM IIOKAa3aTCJIEM

BbIYMCJICHUS. Pa3zMepbl 00BEKTOB OKpYXaromiero Mupa (OT AJIeMEHTApHBIX | (IIPpHU HEOOXOIMMOCTH 110 BU3YaIbHOM O1Ope).

Crenensn ¢ YacTUI] 10 KOCMMUYECKUX OOBEKTOB), AJIUTEIBHOCTh MpouieccoB |IIpeacraBiasaTs 3amuch OONBIIMX W MalbIX YHCENl B

HeJabIM B OKPY’KalOIlleM MUDE. ctanzapTHoM Bujae. CpaBHMBaTh uYuClia U BEJIWYUHBL,

nokasareJjiemMm CBOIICTBA CTENEHU C LIEJIBIM ITOKA3aTEIIEM. 3allMCaHHbIE C UCIIOJIb30BaHUEM cTeneHu 10.

(7 v) Hcnoab3oBarh 3amMchb 4YHCEI B CTAaHAAPTHOM BUAE IS
BBIPQKEHUSI pa3MepoB OOBEKTOB, JJIUTEIHHOCTH MPOIECCOB B
OKPY’KaloIlleM MUpE.
®opMyJIMPOBaTh, 3aIMCHIBATH B CHMBOJINYeCKOl Gopme u
WLIIOCTPUPOBATh NPHMEPaMM CBOWCTBA CTENEHU C IIEJIBIM
nokasareneM (Ipu  HEOOXOJUMOCTH C  HCIOJIb30BAaHUEM
BU3YaJIbHON OTOPBHI).
IIpumensiTb  cBoOMicTBa CTeNeHW JUid  IpeoOpazoBaHUs
BBIPQXKECHUM, COIEpXkKAIIMX CTENEHH C LENbIM I0Ka3aTeleM C
UCIIOJIb30BaHUEM  CIIPaBOYHON HMHpOpManuu. BbINOJHATH
AeHCTBUSl C YWCIAMM, 3allHCaHHBIMM B CTaHIApTHOM BUJE
(YMHOXeEHHe, [IeTIeHHe, BO3BEICHUE B CTEITICHD).

Aaredpauveckue |KBanparHeii TpéxwieH. PasnoxeHne KBafpaTHOro TpEXWICHA Pacmo3HaBaTh  KBajApaTHBI  TPEXWIEH,  yCTAHABJIMBATh

BbIPAKECHUS. Ha MHOXHTCIIH. BO3MOKHOCTB €0 Pa3loKeHUsI HA MHOKHUTEIIN.

KBaaparubrii PackiaabiBaTh Ha MHOMKHMTENIM KBAJPAaTHBIM TPEXWIEH C

TpéxuieH HEOTPULIATENIbHBIM JTUCKPUMUHAHTOM TIPU HEOOXOAUMOCTH C

5y ONOPOW Ha AIITOPUTM ITPABUIIA.
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Auaredpanuyeckue
BbIPaKeHUsl.
Auredpanyeckas
ApooOL

(15 y4)

Anrebpanueckasi ApoOb. JlonyCcTUMBIE 3HAYEHUS IEPEMEHHBIX,

BXOJSIIMX B  anreOpamueckue BolpaxeHus. (OCHOBHOE
CBOICTBO anredpandeckoit qpoou. CokparieHue qpooei.

Crnoxenue, BBIYMTAHHE, YMHOXCHUE U
anreOpanyecknx apoOeit. I[IpeoOpazoBanue

COZIeprKaIlUX anredpandeckue Ipoou.

JeJICHUE
BBIPAKECHUI,

3anuceiBaTh anreOpanyeckue BoipaxkeHus. HaxoauTb obnacTy
OIpe/ieNICHUS PAaLlMOHAIBHOTO BBIPAXKEHUS.

BbINOJHATH YUCIIOBBIE MOACTAHOBKU U BBIYUCJIATH 3HAYCHUE
IpoOu, B TOM YHCIIE C IOMOIIBIO KAIbKYIATOPA.
®opMy.THPOBATH OCHOBHOE CBOICTBO anredpandeckoil 1podu u
NPUMEHSTH €ro JJIs IpeoOpazoBaHus APOOCH.

BbInoyiHATL JelicTBUS C aireOpanvyeckuMu JApoOsSMU TpU
HEOOXOJUMOCTH C Hampabisiolmeil nomomblo. [IpumeHsaTh
npeoOpa3oBaHus BBIPAKEHUHN MJis pelieHus 3aaad. BeipaxkaTh
nepeMeHHble u3 ¢Gopmyn (PU3NYECKHX, TEOMETPUUYECKHX,
OTHCHIBAIONIUX OBITOBBIC CHUTYyallMM) TPH HEOOXOIUMOCTH C
HaIIPaBJIAIOLIEH ITOMOIIBIO.

YpaBHeHus u
HepPaBeHCTBA.
KBanpartnsbie

YPaBHeHHS
(15 9)

KBagparHoe ypaBHenue. HenonHoe kBagpaTHOE ypaBHEHUE.
®opmyna KOpHEW KBaJApaTHOIO ypaBHeHMs. 1eopema Buema.

Pemienne  ypaBHeHW, CBOASIIMXCA K  KBAJIPATHBIM.
[Tpocreiimue ApoObHO-palliOHAEHBIE YPaBHEHUS.
Pemienne TEKCTOBBIX 3a7ay € TMOMOIIBK  KBaJpaTHBIX

Pacno3HaBaTh KBaJpaTHbIC YPABHEHUS.

3anuceiBath (opMysay KOpHEW KBaJpaTHOTO YypaBHEHUS;
pemiaTh KBAa/JpaTHble YPAaBHEHMs] — IIOJIHbIE M HEMOJHBIE (C
UCIIOJIb30BaHUEM CIIPABOYHOM MHPOpPMALINN).

IIpoBoauTe mnpocreiimmue

HCCICI0BaAaHUA KBaaApaTHBIX
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YpaBHEHUM.

YpaBHEHUH.
Pemiath ypaBHeHUs1, CBOJAIIMECS K KBaJPATHBIM, C IIOMOIIBIO
npeoOpa3oBaHWd W 3aMEHOM TIEPEMEHHOM C OIOpod Ha
QJITOPUTM IPaBUJIA.

Habaopate u  aHAJIM3MPOBATH CBA3b MEXKAY KOPHSIMHU U
KOd(pHUIHEHTaMU KBaJJPAaTHOTO YPaBHEHUSI.

Ipumensmo meopemy  Buema ons

3a0a4 (¢ ucnonvb3oeanuem oopasya).

PpEULeHUA

Pemiath TeKCTOBBIE 3aJa4d aNreOpauvyeckuM CHOCOOOM:
HEPEXOJUTh OT CIOBECHOW (POPMYIMPOBKH YCIIOBHS 3aladdl K
areOpandyeckoil MOJIeNu IyTEM COCTaBJIEHUS YpaBHEHUs (IIpH
HEOOXOJUMOCTH C  HAmpaBJSIOIIEH IMOMOINBIO);  pelaTh
COCTaBJICHHOE YpaBHEHUE; HHTEPIIPETUPOBATH PE3YJIbTaT.

3HAKOMMTBCS C MCTOPUEH Pa3BUTHUS aareOpsbl.

YpaBuenus u
HEepaBeHCTBA.
Cucrembl
ypaBHEHU
(13 4)

JluneliHOe ypaBHEHHE C JABYMsS IEPEMEHHBIMH, €ro rpadux,
IIPUMEPBI PEIICHNS YPABHEHHM B IIEJIBIX YHCIIAX.

Pemienne cucrteM nByX JIMHEWHBIX YpPaBHEHUHW C JBYMs
nepeMeHHbIMU. [IpuMepbl pelieHus CUCTEM HEIUHEHHBIX
YPaBHEHUH C ABYMsI IEPEMEHHBIMH.

I'pauueckas  unmepnpemayus  ypagmenus ¢ 08YMA
NnepemMeHHbIMU U CUCeEM YPABHEHUL C O8YMS NepeMeHHbIMU.

Penienne TeKCTOBBIX 3a7lau C MOMOIIBIO CUCTEM ypaBHeHHfI.

Pacno3HaBaTh JIMHEIHBIE YpaBHEHUS C ABYMs [I€PEMEHHBIMHU.
Crpoutb Tpaduky JHMHEHHBIX YpaBHEHH,
ucnoab3yss  uugposbie  pecypebl (IIpU HEOOXOAUMOCTH C
OTIOPOIf Ha alITOPUTM YUEOHBIX JeHCTBUI).

B TOM 4YHCIIC

Pa3znuuaTh napamienbHbIe U HEpeceKaroluecs MpsMble 0 UX
YPaBHEHUSIM.
Pemiate cucreMmbl [BYX JIMHEHWHBIX YpPAaBHEHUH C JABYMS
TepEMEHHBIMU TTOJICTAHOBKOW M CIIOKCHHEM.

PemaTe npocteiiiirie CUCTEMBbI, B KOTOPBIX OJTHO U3 YPaBHEHUI
HE SIBJIICTCS IMHEWHBIM TTPH HEOOXOIMMOCTH C HAIpPAaBJISIOICH
IIOMOIIIBIO.
Ilpugooumsv  zcpagpuueckyro  unmepnpemauuro  peuieHus
VPAasHeHUs ¢ 08YMsl NePeMEeHHbIMU U CUCTNEM YPAGHEHULL C 08YMS

nepemMerHbiMU.

PemiaTh TeKCTOBBIE 32/1a4M ANTeOPAMIECKUM CITOCOOOM.
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YpaBHeHnus u

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

®opMyJIMpPOBaTH cBoiicTBa YHCIIOBBIX HEPaBEHCTB,

HEpPaBeHCTBA. HepaBeHCTBO ¢ 0HOM TTepeMeHHOM. JInHeitHbIe HepaBEeHCTBA ¢ | WILIIOCTPUPOBATh UX HA KOOPIANHATHOW IIPSIMOM.
HepaBencrBa OJHOM mepeMeHHOM M uXx peumenue. Cucremsl JMHEHHBIX| [IpEMEHSITH CBOMCTBA HEPABEHCTB B XO/IE€ PELICHUS 3a/1aY.
(12 v) HEPABEHCTB C OJIHOM NIEPEMEHHOM U UX PELICHUE. Pemarth JivnHeliHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOM!,
N300paxenne pelieHus JMHEHHOTO HEPABEHCTBA M UX CUCTEM| M300pakaTh PEIICHHE HEPABEHCTBA HA YUCIOBOM MPSMON.
Ha YMCIIOBOM MPSIMOiA. PemaTh crcTeMbl TMHEHHBIX HEPABEHCTB, H300paXkaTh peIICHUE
CHUCTEMBbI HEPABEHCTB Ha YHCIIOBOM MPSIMOM MPU HEOOXOAUMOCTH
C BU3YaJIbHOM OIIOPOM.
DOyHKIMH. [Tonstue ¢ynkuuu. OOnacte ompeneneHus W MHoxkecTBo| McmoJib3oBaTh (GYHKIIMOHATIBHYIO  TE€PMHHOJIOTHIO
OcHOBHBIE 3HaueHu# QyHkmun. CriocoOsl 3a1aHus QyHKITHH. # CHMBOJIHKY.
NOHATHSA I'papuk Ppyrkumn. CeoiicTBa GYHKUMH, UX OTOOPAKEHUE HA BouruucasaTs 3HaveHusi QyHKIMM, 3aJaHHBIX (opMynamu (TIpu
(CR)) rpaduxe. HEOOXOJUMOCTH HUCHOJb30BaTh KaJbKYISATOp); COCTABJIATH

Ta0AMUbI 3HAYeHUH QyHKIIH.
CTpouts 1o ToukaM rpauku QyHKIHH.
OnuceiBaTh cBOlicTBa (DYHKIIMM Ha OCHOBE €€ Trpaduueckoro

MpPE/ICTaBICHUs] MNpU  HEOOXOOUMOCTH C  HamlpabBisIoLIEei
MOMOILBIO.
HUcnonb3oBath (GYHKLIMOHAJIBHYI0  TePMHHOJIOTHIO

U CHUMBOJIMKY.
HccnenoBars mnpuMepsl TpadUKOB, OTPAXKAIOUINX peajbHbIC
npoueccbl U siBaeHus. IIpuBOAMTH NpUMeEpPbI TPOIECCOB H
SIBJICHUH C 3aJaHHBIMH CBOMCTBAMM.

Hcnonb30BaTh KOMIBIOTEPHBIE MPOrPAMMBI IS [IOCTPOCHUS]]
rpadukoB QyHKIHIA U U3y4EHUS UX CBOHCTB
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DOYyHKUUH. UYrenue u MOCTpOeHHE TpaduKOB ¢ynkuuii. | HaxoauTh ¢ moMoubio rpadpuka GyHKIMM 3HAUCHHE OAHON U3
Yuciiosbie [Tpumeps! rpadukoB GYHKINH, OTPAXKAIOUINX PEATbHBIE | PACCMATPUBAEMbIX BEIMYHMH 10 3HAYEHUIO JPYTOM.
byHKIMH IIPOLIECCHI. B HecnoxHBIX Cily4asX BbIpazkaTb (PopmyJioil 3aBHCHMOCTD|
1) DyHKINH, ONMCHIBAIOLIME  MNPSAMYIO U OOpaTHYIO | MEKIY BEIUYMHAMM.
IPOMOPIMOHATBHBIC 3aBHCHMOCTH, MX rpaduku. ['mnepOona. | ONHCHIBATL  XapakTep H3MEHEHUS OJHOW  BEJIHMYUHBI B
I'paduk Gpysximm y = X2, 3aBHCUMOCTH OT U3MEHEHUS JIPYroi
P =Xy =xy =y = k; cpaduecroe Pacno3naBath BUIBI H3Y4aeMbIX (byHKuvI/II?I. IHoka3biBaTH
. . CXeMaTH4eCKH I10JIO)KEHNE HAa KOOPIAUHATHON MJIOCKOCTH
peuierue YpasHeHUutl U CUCeM YPasHeHU. rpadhiKoB bysKi Bra: Y = X2, y = X,
= VX y =k
y
Hcnoas3oBath (pyHKkuMoHaNbHO-TPauUecKue
NpeaCcTABJICHHUS NI PEIICHUS U UCCIENOBaHUs ypaBHEHUN
Y CHCTEM ypaBHEHUH.
IIpumensTh nudposbie pecypcsl Ui IOCTPOSHUS TPAPUKOB
GbyHKIUH.
TMoBTOpenue [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KypcoB 7 U 8 IIpumensiTb  cnmoco0bl  CPaBHEHMSI 4YWCEN,  BBIUMCICHUN,

H 000011IEHHE
(6 9)

KJ1accoB, 0000IIIeHIE 3HAHU.

peo0pa30BaHNN BBIPAKEHUH, pEIIeHNs YPaBHEHUH.
OcymecTBaATh CAMOKOHTPOJIb BBINOJIHAEMBIX JCHCTBUM U
CaMONPOBEPKY pe3yibTaTa BBIYMCICHUH, MpeoOpa3oBaHuil,
IIOCTPOEHUM.

Pemiate  3aJa4d M3 peajbHON  JKM3HH, INPUMEHATDH
MaTEMAaTUYCCKUEC 3HAHUA [JId PCIICHHUA 3ada4 U3 JPpYrux
IIPEAMETOB.

Pemats TekcToBBIE 3aJa4u, CpaBHHUBATD, BblﬁﬂpaTb CIoCo0bl
penieHus 3a1a4u.
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9 kaacc (e meree 102 )

Ha3zBanmue
pa3naena (TemMbl)
Kypca (4uci1o

OcHoBHOE co/lep:KaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00Yy4AKIIHUXCS

4acoB)
Yuciaa n PanuoHanpHble YUCIA, UPPAYUOHATbHbIE YUCIA, KOHeuHblie u|Pa3sBHBaTh MNpEICTaBJIeHMsI O 4YHCIaX: OT MHOXECTBA
BBLIYHMCJICHHUSA. beckoneunvle oecsamuyHble opoou. Mmnooicecmeo | HATYpaJIbHBIX YUCEIT JJO MHOXKECTBA JCHCTBUTEIBHBIX YUCE.
JlelicTBUTEIbHBIE | OeliCMBUMENbHbIX — Yucen,  Oelicmeumenvhvle yucia Kak | O3HAKOMHUTbCS C BO3MO>KHOCTBIO [PEICTaBIICHHS]

yucJjaa

beckoneyHvle decsimuunvie Opoou. Bzaummno oonosnaunoe

JIEHCTBUTEIILHOTO YUCIIa KaK OECKOHEYHOM JIECATUYHOM ApoOH,
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O

coomeemcmaue mMexcoy MHOMCECMBOM OetiCE8UMeNbHbIX YUCel
U MHOMCECMBOM MOYEK KOOPOUHAMHOU NPAMOII.

Cpasuenue  OelicmBUMEeNbHbIX — Yucel,  apu@memuyecKue
oelicmausl ¢ 0eliCmeume IbHblMU YUCIAMU.
[Tpubnmxénnoe 3HAa4YCHUE BEJIMYUHBI, TOYHOCTb
npubikenus. OkpyrineHue uucen. [Ipukuaka W OLEeHKa

PE3YyIbTaTOB BBIYMCIICHHI.

NPUMEHSATH JICCATUYHBIC TMPUOIMIKEHUS PAIMOHATIBHBIX H
HPPaIMOHATLHBIX YHCE.

3anucvieamp, cpasHueams u YROpsA0OUUGANb
OeticmeumenvHble Yucida.
BbINOJIHATBL, coyeTas YCTHBIC

apm])Meanecmle I[CﬁCTBI/Iﬂ C palMOHAJIbHBIMH YHCIIaAMU;

U IIMCBMCHHBIC HpI/IéMH,

HAXOAUTh 3HAUEHUS CTENEHEH C LEIbIMU IOKAa3aTesIMU U
KOpHEH; BBIYHCJASTh 3HAUECHUS YUCIIOBBIX BBIPAKEHUH.
[osyunTs mnpeacraBjieHHe O 3HAYUMOCTU JACHCTBUTEIbHBIX|
YuceN B IPAKTUYECKOH 1eATEIbHOCTH YeJI0BEKa.
AHaJIM3MPOBATHL W [eJaTh BBbIBOABI (110CJIe COBMECTHOIO
aHAJIM3a) O TOYHOCTU NPHUOIMIKEHHs JEHCTBUTEIBHOTO 4YHCIIA
IIPU pEILICHUH 3ajay.

OKpyrasiTe JIEHCTBUTENbHBIE YKCIIA, BBINOJHATH NPUKHIAKY

pe3yibTaTa BLI‘II/ICJ‘ICHI/IFI, OIICHKY 3HAYCHUI  YHUCJIOBBIX
BBIPa)KECHUIA.
3HAKOMUTECS C I/ICTOpI/ICﬁ Pa3sBUTHA MAaTCMATHKH.

YPaBHeHI/IH u JInneiinoe YpaBHCHHE. Pemenue ypaBHeHHﬁ, CBOJAIIINUXCA K OCBaI/IBaTb, 3allOMUHATL M MNPHMEHATDH rpaq)p[qec]cue

HEepPaBEeHCTBA.
YpaBHeHus c
O/THOM

nepeMeHHOM

(14 1)

JIMHEWHBIM.
KBanpatHoe ypaBHeHwue. Pernenue ypaBHEHUH, CBOISIIUXCS K
KBaJIpaTHBIM. BUKBaIpaTHBIC YpaBHCHHS.
Ilpumepovr  pewienus ypaguenuli mpemovel U 4emeEPMOol
cmenemell pasnodceHuem Ha MHONCUMENU.

Pemenne npoO6HO-palilOHAIbHBIX YpaBHEHUH.

Pemrenne TeKCTOBBIX 3aga4 aJ'Il"e6paI/I‘IeCKI/IM METOJ0M.

MeTO/Ibl TPU PEUICHUH ypaBHEHWMH, HEPABEHCTB U UX CHCTEM
(mpu  HEOOXOIMMOCTH C OIOPOMl Ha aIrOpUTM  YyUeOHBIX
JNENCTBUI).

Pacno3HaBaTh 1iesbie U IpOOHBIE YpaBHEHUS.

PemiaTh JiMHeliHble U KBajJpaTHble YPaBHeHHUsl, YpaBHEHUS,
CBOJMIIMECS K HHUM, MpOCTeHINe JpoOHO-palMoHalbHbIE
yYpaBHEHHS.

IIpeaaaraTs BO3MOXKHBIE CITOCOOBI pEIIEHHs] TEKCTOBBIX 3ajad,
o0cy1aTh MX H peliaTb TEKCTOBbIE 3aJaud Pa3HBIMU

cnocobamu.
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3HAKOMMTBCS € MCTOPUEH Pa3BUTHSI MAaTEMaTUKU

YpaBHeHus u
HepaBeHCTBA.

JluHeliHOE ypaBHEHUE C ABYMS IIEPEMEHHBIMU U €T0 TpaduK.
Cucrema ByX JIJMHEHHBIX YPAaBHEHU C JBYMsI IEPEMEHHBIMU U

OcBauBaTh M NPUMEHATH NPUEMBI PELIEHUS] CUCTEMBI JIBYX
JMHENHBIX YpPaBHEHUH C IBYMS IEPEMEHHBIMU U CUCTEMBI IBYX
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Cucrembl
YPaBHeHUil
(14 9)

eé pemieHue. PemeHue cuCTeM JBYX YpaBHEHUH, OJHO W3
KOTOPBIX JINHEHHOE, a IPyroe — BTOPOH CTEIIEHHU.
I'paduueckas MHTEpIIpETALUs CUCTEMBI YPAaBHEHUI ¢ ABYMS
HEPEMEHHBIMH.

PerieHne TEKCTOBBIX 3a/1a4 aNreOpandeckuM CriocoOOM.

YpaBHEHHI, B KOTOPBIX OHO YPaBHEHUE HE SIBJISAETCS JIMHEHHBIM
(o BU3yasibHOM omope).

Hcnoab30BaTh (PYHKIMOHAIBHO-TpaUUYEeCKUe MpPEACTaBICHNUS
JUIS pellleHHs] U HCCJIeI0BaHNsl YPAaBHEHUH U CHCTEM.
AHATU3MPOBATHh TEKCTHI 33/1a4, peliaTh UX aIreOpandyecKum
CIIOCOOOM: MePeXoANTh OT CIOBECHOH (OPMYIUPOBKH yCIOBHS
3a71a4M K areOpandeckon MOAEIH MyTEM COCTAaBICHNS CHCTEMBI
YpaBHEHUI; pellaTh COCTABICHHYI0 CHCTEMY YpaBHCHHUH;
HHTEPNPeTHPOBATH PE3YNIbTAT.

3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTUS MaTEMaTHKH

YpaBHeHus u

YucnoBble HEPABEHCTBA U X CBOMCTBA.

qI/ITaTb, 3alMucCbiBaTh, IOHUMATD, HHTEPIPETUPOBATD

HepaBeHCTBA. JInHeliHbIE HEpABEHCTBA C OJHOW IIEPEMEHHOM U UX PELICHUE. | HEPABEHCTBA; UCII0JIb30BAaTh CUMBOJIMKY U TEPMHHOJIOTHIO.
HepaBencrBa CucreMbl JTMHEMHBIX HEPABEHCTB C OJHON MEpeMEHHOW U UX | BbIMOJIHATH mpeoOpa3oBaHus HEPABEHCTB, HCMOJAb30BATh /IS
(16 u) pelenue. npeoOpa3oBaHus CBOMCTBA YUCIOBBIX HEPABEHCTB.
KBaapaTHble HEPABEHCTBA U UX PEILLIECHUE. Pacno3naBath JIMHEIHbIE U KBaJAPAaTHHIE HEPABEHCTBA.
I'padpuueckas WHTEPIpETAIAS HEPaBEHCTB U Pemats JsuHeMHBIC HEPABEHCTBA, CUCTEMBI JIMHEMHBIX
CUCTEM HCPABCHCTB C ABYM: IEPECMCHHBIMU. HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIOYAIOIIUX KBaIpaTHOE
HEPAaBEHCTBO, U pellaTh UX; 00CYKIATh [OJIyUEHHbIE PELLICHUS.
M300paxkath penicHNe HEPABEHCTBA U CUCTEMBI HEPABEHCTB Ha
YUCJIOBOW  NpPSIMOM, 3alUCBhIBATh pEHICHHE C IIOMOIIBIO
CHUMBOJIOB.
PemaTth kBagpaTHbIE HEPABEHCTBA, UCIIOJB3Ys rpadudyeckue
IIPEJICTaBIICHHUS.
OcBauBaTh M NPHUMEHATH HEPABEHCTBA I[IPU pEIICHUN
pa3IMYHBIX 33]a4, B TOM YHUCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.
DOyHKIHT KBanpatnunas ¢ynkuus, e€ rpadpuk u cpoiictBa. Ilapabona,
(16 1) KOOPMHATHI BEPIIMHBI 1apabOIIEl, OCh CUMMETpHH TapaGonsl. | PACIO3HABATE BUJIBI H3yJaeMbIX (YHKINIL; HILTIOCTPHPOBATH

CreneHHble QYHKIIMU C HATypaJbHBIMU MOKa3aTeNsiMu 2 3,
uX rpaduKu U CBONCTBA.
I'paduku dynxmmii: y =kx, y =kx + b, ,y=ax?, y=ax®, y

CXeMATH4YeCKH, O0BSCHATH PACIOJIOKEHHE HAa KOOPIWHATHOM
iockocTu rpadukoB GyHknui Buma: y = kx, y = kx + b, ,y =
ax?, y=ax® y= VX, y = X B 3aBUCHMOCTH OT 3HaYeHHI
KO3 QHUIIMEHTOB; ONMUCHIBATH UX CBONCTBA.




=Vxy =k
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Pacno3HaBaTh KBaIpaTHIHYIO (YHKIUIO TI0 hopmyrie.
I[IpuBoANTL TIPUMePHI KBAJIPATUYHBIX 3aBUCHMOCTCH W3
peaIbHOM JKU3HH, (DU3HKH, TECOMETPHH.

BoisaBasiTh 1 000011aTh 0COOCHHOCTH Tpadrika KBaJApaTUIHOM
Gyskmum y = ax?
HAIPaBJISIONIEH TOMOIIBIO).

+ bx + ¢ (mpu HEOOXOAUMOCTH C

CTpouth M  H300pakaTh  CXeMATHYeCKH  TrpauKu
KBaJIPaTHUHBIX (BYHKIMH, 32 aHHBIX QOpMyIaMu BHaa Y = ax?, Yy
=ax?+q,y=a(x +p)? y=ax? + bx + ¢ (mpyu HEOOXOAUMOCTH C
BU3YaJIbHON OTIOPOiA).

AHAIM3UPOBATL W NPHUMEHATH CBOMCTBA W3YYCHHBIX
GYHKIIUH 18 UX TIOCTPOCHHS, B TOM YHCIIE C ITOMOIIBIO
U(POBHIX PECYPCOB.
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YucaoBble
MoCJIEe0BATEIbHOC
™

(A54)

[IoHATHE YNCIOBOM MTOCIIEI0BATEILHOCTH.

3ajanre TOCIIEOBATEILHOCTH PEKYppPEHTHOH (opmyoil u
dbopMyIoii N-To YIeHa.

Apudmernueckas U reomerpudeckas nporpeccuu. Oopmysb
N- To wieHa apupMETUYECKONH U TEOMETPUIECKOI porpeccuii,
CYMMBI [IEPBBIX N YWICHOB.

Hzobpadicenue unenos apugmemuueckol u 2eoMempuyecKol
npozpecculi moyKamu Ha KOOPOUHAMHOU NIOCKOCTIU.
Jlunetinvlil 4 IKCHOHEHYUANbHBIL POCH.

Cnoorcnole npoyenmeul.

OcBauBaTh M NPUMEHSTh MHICKCHbIE 0003HAYEHUsS, CTPOUTH
peuyeBble BbICKA3BIBAHUSI C HCIIOJb30BAaHUEM TEPMUHOJIOTHH,
CBSI3aHHOU C ITOHSTHEM I10CIIE0BATEIbHOCTH.

AHanau3upoBaTh (HopMyilTy N-TO UiI€Ha IOCIEI0BATEIbHOCTH

WIM  PEKyppeHTHYI0O  (QOpMydy ¥  BBIYMCJAATH  YICHBI
MOCTIEIOBATEIbHOCTEN,  3alaHHBIX  3TUMHU  (OPMYJIaMHU.
YcranaBauBarhb 3aKOHOMEPHOCTH B MMOCTPOCHUU

MOCJIEA0BATEIbHOCTH, €CJIM BBINMCAHbI MEPBBIE HECKOJIBKO €€
qJICHOB.
Pacno3naBaTthb

apudmernyeckyro U

IMPOIrpeCCHM IIPU Ppa3HbIX crocobax 3adaHus.

reoOMETpHUICCKYHO

Pemiath 3amauu ¢ wucnoab3oBaHueM (opMya N-ro  dieHa
apu(pMeTUYECKOH U T'€OMETPUUYECKOW IPOrpeccuil, CyMMBI
HEPBBIX N YWICHOB C OIOPOI Ha CPAaBOYHYIO HH(OPMALIHIO.
H306paofcamb YjeHbl  NOCAe008aAMmeNbHOCIU  MOYKAMU — HA
KOOpaLlH(lWlHOZZ njiockocmu.

PaccmaTrpuBare npuMepbl NpPOLECCOB W ABJIEHUN U3
peallbHOM  JKU3HM,  WJUIIOCTPUPYIOIIME  M3MEHEHHE B
apu(pMeTHYECKON MPOrpeccur, B FeOMETPUUECKO Mporpeccum;

uzobpaxcamo

coomeemcmayuue 3a8UCUMOCMU epaghuiecKu.
Pemars mnpocreiimme 3axavu,
MOCIIEA0BATEIBHOCTSIMA, B TOM YMCJE 3aJayd M3 peajbHOU

CBA3aHHBIC C YHCJIOBBIMH

YKU3HU C UCTIOJIb30BaHUEM LU(POBBIX TEXHOJIOTUI
(27eKTPOHHBIX Ta0NHUL, rPahUIECKOro KAIbKYIATOPA U T.I1.).
Pewame 3a0auu na cnodicrvle npoyenmol, 6 MoM ducie 3a0ayu
U3 peanbHoU NPAKMuKU (¢ UCNONb308AHUEM KANbKYIAMOPA,).
3HAKOMHTBCS € HCTOPHEH Pa3BUTHS MATEMAaTHKU.

95



IloBTOpEHME,

00001IEHME,

cHCTeMaTH3alus
1

3HAHMI

(18 )

Yucina v BbIYMCIeHHs (3alUCh, CpaBHEHUE, NEHCTBUS C
NEHCTBUTENbHBIMU YUCJIAMU, YHCIIOBasl MpsAMas; IMPOLEHTHI,
OTHONICHHUSI, IPOTIOPIIMH; OKPYIJIEHUE, TPUOIIKEHNE, OLIEHKA;
pelleHre TeKCTOBBIX 33/1a4 apu(METHYECKUM CIIOCOO0M).

AJiredpanyeckue BbIpaKeHUsl (mpeobpazoBaHue
alreOpauyeckuxX  BBIPQKEHHUH,  JONMyCTUMBbIE  3HAYEHUS).
@yHKkuuu (MOCTPOEHUE, CBOWCTBA M3YyYEHHBIX (DYHKIIUN;
rpaduyeckoe pereHre ypaBHeHUH U UX CUCTEM).

OnepupoBarh NOHATHAMM: MHOXXECTBO, IIOJMHOKECTBO,
Ollepalliy HaJ MHOXECTBaMH; HCIHOJb30BaTh TIpaduyeckoe
MIPEACTABICHUE MHOKECTB I OIMCAHUs PEaJIbHBIX IPOLECCOB
U SBJIEHUH, @pU peIIeHUH 337ad U3 Jpyrux y4eOHBIX
[IPEIMETOB. AKTYaJM3UPOBATH TEPMHUHOJIOTHI0O U OCHOBHbBIE
JAeHCTBHUS, CBSI3aHHbIE € YHCJIAMH: HATypajJbHOE YUCIIO,
IIPOCTOE U COCTABHOE YMCIIA, JENMMOCTb HaTypaJbHBIX YHCEI,
IPU3HAKKA  JEIMMOCTH, LEJI0€ YHUCIO, MOXYJb YHUCIA,
OOBIKHOBEHHAs U JiecATUYHas ApOOH, CTaHAAPTHBIM BUJ YUCIA,
apru(MeTHIECKUI KBaIPATHBIH KOPEHB.

BpINOIHATL  JAelCTBUSA, CPABHUBATH M YNOPAAOYHUBATH
4yHuClla, NPEIACTaBIATh YWCIA Ha KOOPAWMHATHOW IPSMOM,
OKPYIVIATh YHUCIA; BBINOJHATH MPUHKUHAKY M OLIEHKY
pe3yiabpTaTa  BblUMCIeHUW. Pemiate  TeKCTOBbIe  3a1a4H
apupMeTHYecKuM crocoboM. Pemiath nmpakTuyeckue 3agavm,
colepXKalye  IPOLEHTH,  JIOJIM, YacTH,  BBIPAXKAIOIINE
3aBUCHUMOCTH: CKOPOCTb — BpEMsI — PAacCTOSHUE, LIEHa —
KOJINYECTBO — CTOUMOCTh, 00BEM  pabOThl — Bpems —
IIPOU3BOAUTENIBHOCTD TPY/Ia.

Pa30upartpb peanbHble )KU3HEHHBIE CUTYyaluu, GOpMy/JIHPOBATH
UX Ha A3bIKE MAaTEMaTUKH, HAXOAUTH pCIICHHUE, IPUMEHSA
MaTeMaTHYeCKUN almapar, HHTEePHPeTHPOBATH pe3yiabTaT
OnepupoBarh NOHATHSIMH: CTENEHb C LENBIM IIOKAa3aTENEM,
apudmeTnyecKuil KBaJpaTHbIN KOPEHb, MHOTOUJIEH,
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anredpandeckas Apoob, TOKIECTBO.

BBINOIHATL OCHOBHBIE AeHCTBHUSA: BBINOJIHATH Pac4EThl II0
dbopmMyiaM, TpeoOpPa3OBHIBATE IIENbIE, JPOOHO-pAIIMOHATILHBIC
BBIDQKCHUSI M  BBIPAXECHUS C KOPHAMM, pEalN30BbIBATH
pa3joKeHUEe MHOroO4YJeHa Ha MHOMKUTENIM, B TOM 4YHUCIE C
UCHOJb30BaHUEM (OPMYNT PA3HOCTH KBaJIpaToB M KBajpara
CYMMBI U pa3HOCTH (C ONOpOH Ha CIPABOYHYIO MH(POPMALHIO);
HaXOJMUTh JOIYCTHUMbIE 3HAYEHMsI MEPEMEHHBIX IS JIPOOHO-
palMOHaIbHBIX BBIPDAKEHUMN, KOPHEH.

MopaenupoBaTh ¢ IOMOILBIO (POPMYIT peasibHbIE MPOLECCHI U
SIBJICHUSL.

OnepupoBaTh NOHATUAMM: QyHKIHS, TpaduK QyHKIHMU, HYIH
(GyHKIHMH, TPOMEXKYTKH  3HAKOIOCTOSHCTBA, IPOMEKYTKH
BO3pacTaHus, yObIBaHUs, HaHOOJIbIIIEE U HAUMEHbIIIEE 3HAUECHUS
GbyHKIUH.

AHaJIM3UPOBATh, CPABHUBATH, 00CYKIATh CBOWCTBA (QYHKIIUH,
CTPOUTH UX TpaduKH.

OnepupoBaTh NOHATHAMM: IpsiMas IPONOPLUUOHAIBHOCTb,
oOpaTHast ~ NPONOPLUUOHAIBHOCTh,  JIUHEWHas  (QyHKLuS,
KBajpaTH4Has QyHKIUs, Hapaboia, runepooa.

Hcnosb3oBars  rpaukd I ONPEAEIECHUS  CBOMCTB,
MPOLIECCOB M 3aBUCHUMOCTEH, Ui pelleHus 3a1ad U3 APYyTrux
y4eOHBIX NPEIMETOB U PEATbHOM >XKU3HU; MOAEJTHPOBATH C
MOMOIIBIO Tpa(MKOB peasbHbIE MPOLIECCHI U SBICHUS.
Boipaxath popMyJIaMH 3aBUCHMOCTH MEXAY BETMUNHAMHU.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (IIO TOAAM OBYYEHMUS)

7 kaacc (He meHee 68 )
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Ha3panue
pasnesa (TemMbl)

OcHoBHOe co/iep:KaHue

OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4a0IIMXCH

Kypca (4uciao
4acoB)

IIpocreiimme

reoMeTpuyecKue
¢urypsi

U MX CBOMCTBA.
HN3mepenue
reoMeTpHu4YeCKUuX

BeJIHYUH
(14 4)

[Tpocreiimne reomeTpuyeckre 0ObEKThI: TOUKH, IPSIMBIE, JIyUH

Y YTJIbl, MHOTOYT'OJIbHUK, JIOMAHasl.

CMexHbIEC U BEPTUKAIBHBIC YTJIbI.

PaboTa ¢ npocTeimmmu yepTexamu.

W3mepeHrie TMHEWHBIX U YTJIOBBIX BEJIMYUH, BBIUUCICHUE
OTPE3KOB U YIJIOB.
[lepumerp u  mOWIAIB
MPSMOYTOJIBHUKOB.

buryp, COCTaBIECHHBIX W3

®opMyJIMPOBATh OCHOBHBIE MIOHATHUS U OIIPE/ICICHMUSL.

Pacno3HaBaTh  HM3y4YCHHBIE  TEOMETPUYECKHE  (PUTYPHI,
onpeaeJsiTh UX B3aMMHOE PACIOJIOKEHHE, BBINOJIHATH

4epTEX M0 YCIOBUIO 33/1a4H (C UCTIOIB30BAaHUEM CMBICIOBOI

OTIOPBI: HABOJASAIIUE BOTIPOCH! H/HUIIM AITOPUTMA Y4eOHBIX

JIEHCTBHI).

IIpoBoauTsk mpocTeiiiime NOCTPOSHUS C TOMOIIBIO [IUPKYIIA U

JIMHEHKH.

N3mepsaTh MuHENHHBIE U YTJIOBbIE BETUYMHBI T€OMETPUUECKUX U

MPAKTUIECKUX OOBEKTOB.

OnpenensiTh «Ha T1a3» pa3Mepbl pealbHbIX 00bEKTOB,

NMPOBOAUTH TPYOYIO OIIEHKY UX Pa3MEPOB.

Pemiatp 3a7auM Ha BBIYMCIICHUE JJIMH OTPE3KOB M BEJIIMYMH

YTJIOB.

PemaTth 3a1aun Ha B3aMMHOE PACIIOJIOKEHHE T€OMETPUUECKIX

buryp.

IIpoBoauTh KIacCUUKAIUIO YTIIOB, BBIYMCAATD JTUHEHHBIC U

YTJIOBBIE BEITWYUHBI, MPOBOAUTH HECJI0KHbIE HEOOXOIMMBIC

JIOKa3aTeJIbHbIE PaCCyKICHUS.

3HAKOMUTBHCS C UCTOPUEN Pa3BUTHS TeOMETPHH.

TpeyrojibHuKn

[lonsiTue 0  paBHBIX TPEYrOJbHHKAaX M  IEPBUYHBIC
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(22 1)

NPEJCTaBICHUS O PaBHBIX (KOHTPYIHTHBIX) purypax. Tpu
IIPU3HAKA PABEHCTBA TPEYI'OJBbHUKOB.

IIpu3Haku  paBeHCTBA  IPSAMOYIOJIBHBIX — TPEYIOJbHUKOB.
CBONCTBO MeIMaHBl IPSIMOYTOJIBHOTO TPEYT OJIbHUKA.

PaBHoOepeHHBIC u
[Ipu3znaku
Y CBOMCTBA paBHOOEIPEHHOTO TPEYTOJIbHHUKA.

PaBHOCTOPOHHUE  TPEYTOJIbHUKH.

[TpoTuB 60bIIEH CTOPOHBI TPEYTOJBHUKA JIEKUT OOBILINN

YT OJL

yepTexkax (C ykazaHHEeM IPU3HAKOB) MPH HEOOXOAUMOCTH C
BHU3yaJIbHOW OIIOPOM.

BeiBoguth  cienctBusi  (PaBEHCTB  COOTBETCTBYIOLIUX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

®opMyJIMPOBATH ornpezeNeHus: OCTPOYTOJIBHOTO,
TYIOYTOJILHOTO, IPSIMOYTOJIHOTO, paBHOOEPEHHOTO,

PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BBICOTHI,

MCUaHbl  TPCYI'OJIbHUKA, CCPCAMHHOIO  ICPICHAUKYJIApA

[Ipocreiimme HepaBeHCTBa B TeoMeTpuu. Hepasencmeo
mpeyeonvruka. Hepasencmeo nomanotl.
[IpsIMOYTOJIBHBIN TPEYTOJBHUK C yriioMm B 30°.

HepBLIe MOHATHUA O IO0KA3aTCIbCTBAX B I'COMCTPUH.

OTpe3Ka; IMepUMETpa TPEYroJbHUKA IpU HEOOXOJUMOCTHU C
OIIOPOi1 Ha aJITOPUTM IMpaBUJIA.

®opMyJIMPOBaTh CBOMCTBA U MPU3HAKU PaBHOOEIPEHHOTO
TPEeYroJbHUKA.

Crpoutb uepTexu, pemiaTh 3aJa4d C IOMOIIBIO0 HAXOXKIECHUS]
PaBHBIX TPEYTOJILHUKOB.

IIpumensTh MPU3HAKW  paBEHCTBA  NPSIMOYTOJbHBIX
TPEYrOJbHUKOB B 3aadax (C HCIOJIb30BAHUEM CMBICIOBON
ONOpBI: HABOJSIIME BOMPOCHl W/MIM aNropuTMa Yy4eOHBIX
JIEHCTBHI).

Hcnonb3oBath 1udpoBble pecypchl sl HCCIAeJOBAHHUS
CBOMCTB M3y4aeMbIX Quryp.

3HAKOMHTBCS ¢ UICTOPHEIl Pa3BUTHS TEOMETPHUHU.
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IHapasuiesnbHble
npsiMble, CyMMa

[TapannensHble npsiMble, UX cBokcTBa. Hakpect nexariue,
COOTBETCTBEHHbBIE U OJTHOCTOPOHHUE YTIIbl (00pa30BaHHbIE IPU

®opMyIMpOBaTh  MOHATHE MapajuleNbHBIX  MPSAMBIX,

HAXOAUTD IMPAKTUYCCKUE IIPUMCEPHI.

yIJi0B HepeceyeHH MapaluIeIbHbIX MPSAMBIX CEKYILEH). M3yuyaTh cBoiicTBa yrioB, 0Opa3oBaHHBIX NPH IE€pEeCcEeYECHUHY]
TPeyroJbHUKA [Ipu3Hak  mapameNnbHOCTH  OPSIMBIX — Yepe3  PaBEHCTBO| apajUIEIbHBIX NPSAMBIX CEKYILLEH
(14 v) PAcCTOSIHUM OT TOYEK OJHOM MPSMOM 10 BTOPOU MPSIMOIA. IIpoBoauTs fAokazareabcTBa. PopmMyaIHpPOBaThH TeopeMy
CyMmMa yIIioB TpeyroJibHUKa U MHOTOYT'OJIbHUKA. [AapaJUIEIbHOCTH  JBYX IPSMBIX C IOMOLIBIO  YIJIOB,
BHemHue yriel TpeyrojapHUKa 00pa30BaHHBIX MPH IEPECEUCHUU OTHUX TMPSAMBIX TPETbei
npsAMON. BBIYHCAATE CyMMYy YIVIOB TpPEYIOJbHHKA H
MHOroyrojipHuka. HaxoauTb 4yucioBble U OyKBEHHbIE
3HaUEHUs  YIJIOB B TEOMETPUYECKMX  3aJadyax ¢
UCIIOJIb30BAHUEM TEOPEM O CYMME YIVIOB TPEYrOJbHUKA U
MHOT'OYTI'OJIbHUKA.
3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHS T€OMETPHHU.
OxkpyxHOCTH OKpyXHOCTb, XOpJbl U JUAMETpPbI, X cBoiicTBa. KacarenbHas | @OpMyJMPOBATh  ONpEAENeHHs:  OKPYXKHOCTH, XOPIBbI,
U KpYT. K OKpYXHOCTH. OKpY>XHOCTb, BIIMCaHHAsA B yroil. [lowsmue o|nAaMeTpa W KacaTelbHOM K OKpyXHOCTH. M3y4yaTh wux
T'eomerpuyeckue |/ MT, npumenenue 6 3adauax. buccexmpuca u cepedunnwiii|CBONCTBA, NPU3HAKH, CTPOMTHL uepTexu. MecaenoBars, B ToM
NOCTPOECHHUS NEePReHOUKYIAP KaK 2eoMempuiecKue Mecma mouex. quCJIe UCNOJIb3Yys HM(POBbIE PeCypChl:
(14 v) OKpyKHOCTb, OIIMCaHHAsl OKOJIO TPEYrojbHUKA. BriucaHHas B | OKpY»XKHOCTb, BITUCAHHYIO B YTOJI; IICHTP OKPY)KHOCTH,

TPEYTOJIbBHUK OKPYKHOCTb.
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Ilpocmetiwue 3a0auu Ha nocmpoenue.

Hcnonvzoeamv memoo I'MT ons doxazamenvcmea meopem o
nepeceueHuy OUCCeKmpuc y2io8 mpeyeoibHUKa U cepeouHHbIX
NEpNeHOUKyIApo8 K CHMOPOHAM MPEY20ibHUKA C HOMOWbIO
I'MT.

OBinageBaTtb NOHATHUSIMH  BIMCAHHOM M ONMCAHHOU
OKPYXHOCTEH TpEyroJbHUKA, HAXOAUTB ILIEHTPHl 3TUX
OKPYKHOCTEH C OIIOPOM HA aJITOPUTM IIpaBUIIA.

Pemiate OCHOBHBIE 3aJa4M HA NMOCTPOEHHE: YyIja, PAaBHOIO
JTAHHOMY; CEpEIMHHOIO MEPIEHIUKYIISIPA JAHHOTO OTPE3Ka;
MPSIMOH, IIPOXOASAIIEH  4Yepe3  JaHHYK  TOYKY 51
NEPIEHANKYISIPHON TaHHON MPsIMOM; OMCCEKTPHCH JaHHOTO
yIja; TPEeyroJbHUKOB [0 PA3JIUYHBIM  3JEMEHTaM IpHU
HEO0OXOIMMOCTH C HAMPABJISAIOUICH MOMOIIBIO.

3HAKOMHTBCS ¢ HICTOPHEN Pa3BUTHS T€OMETPHUHU.

IHoBTOpEHME,
00o0IeHne
3HAHUHA

(4 4)

[ToBTOpeHue u 006001IeHNE OCHOBHBIX MOHSATHI U METOIOB

Kypca 7 kJacca.

Pematn 3ada4M Ha IOBTOPCHUE, NIIIOCTPUPYIOITHUE CBA3N
MCXKAY pa3iInYHBIMU YaCTsIMU Kypca.

8 kJacc (e menee 68 u)

101



Ha3Banue pa3nena

(Tembl)
OcHoBHoOe coepkaHue OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKOIIUXCS
Kypca (4uciao
4acoB)
YeroipéxyroabHuk |[lapamienorpamMm, ero npuszHakd U cBoicTBa. YactHeie ciydyau| M300paxaTh M HAXOAUTh Ha YEPTEKAX YETHIPEXYTOJIbHUKU

Hu

napajuiesIorpaMMoB (IPSIMOYTOJIBHUK, POMO, KBaApaT), UX

Pa3HBIX BUAOB U UX DJICMCHTEI.

(12 9)

IMPU3HAKHU U CBOMCTBA. Tpar[eun;l. PaBHoOOKas U IPpAMOYTOJIbHAA

Tpaneuuu.

Yosoenue meouanvl. Lllenmpanonas cummempus

@®opMyJIMPOBATH  ONpeAeIeHHs:
napajuiesiorpaMma, IpsiMOyroJibHUKa, poM0a,

KBaJipaTa, Tpaneuuu, paBHOOOKOH! Tparenuu, npsMoyroiabHON

Tpanenuu.

Hcnonb3oBaTh MNpU  pellleHMH  MNPOCTeHIIUX  3agayq

MPU3HAKW W CBOMCTBA: MapajuiesiorpamMma, MpsMOYroiIbHHKA,

pomba, KBajgpaTa, Tpameluy, paBHOOOKOW  TpareluH,

MPSIMOYTOJIBHOW Tpaneuu.

IlpuMeHATH MeTOX YABOEHUS MEAWaHbl TPEYTOJIbHUKA (|

OINOPOI Ha AITOPUTM TPABHIIA.

HUcnoan3oBath 1UGpOBBIE PeCypCchl I  HMCCIIEIOBAHMUS]

CBOICTB M3y4aeMbIX QUTYP.

3HaAKOMUTBHCS C UCTOPHUEH Pa3BUTHS T€OMETPUH.
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Teopema Pdaeca
U TeopeMa o
NMPONOPUNOHAJBH
bIX OTPe3Kax,
Moa00HbIE
TPeyroJbHUKH
(15 yv)

Teopema ®aneca u meopema o nponoOPYUOHAILHLIX OMPEIKAX.
Cpenusis nuHUA TpeyroJibHUKA. Tpamneuus, e€ CpeaHsst JHUHUS.

Iponopyuonanvivie  ompesku, NOCMPOCHUE  YEeMEEPMO20
NPONOPYUOHATLHO2O OMPE3KA.

Csoiicmea yenmpa macc 6 mpeyeonbHuKe.

Ilo0obHbvle  mpeyeonvbHUKU. Tpu  npuswaka  nooobus,

mpeyeonvhukos. IIpakTnyeckoe NpUMEHEHHE.

IIpoBoANTH MOCTPOEHMS C MIOMOIIBIO IIUPKYIISI U JTMHEHKH C
ucnonp3oBaHue  Teopembl  dameca U TeopemMbl O

[IPONOPLUMOHAIBHBIX ~ OTPE3KaX, CTPOMTb  YETBEPTHIU
IIPONOPLIMOHAIIBHBIM  OTPE30K C ONOPOM HA 3PUTEIBHYIO
HarJsJHOCTb.

Haxoauthb 110/100HbI€ TPEYrOJIbHUKHN HAa FOTOBBIX YepTEXkKax €
yKa3aHUEM COOTBETCTBYIOIIMX IPU3HAKOB MOJO0OMS IpU
HEOOXOMMOCTH C BU3YaJIbHOU OMOPOH.

Pemats 3agaum Ha 1oMOOHBIE TPEYTrOJBLHUKH C TTOMOIIBIO
CaMOCTOSITEJIBHOTO IIOCTPOEHUSI 4YEPTEekKEH M HaXO0XKICHUSA
NOJOOHBIX ~ TPEYTOJLHUKOB  TNPH  HEOOXOJUMOCTH  C
HaIIpaBJIAOIIEH TOMOILBIO.

IIpoBoauTh 10Ka3aTENBCTBA C UCIIOJIB30BAHUEM IIPU3HAKOB
[10/100MsI HECIIOKHBIX I'€OMETPUUYECKUX 3a/ad C ONOpoil Ha
QJITOPUTM Y4EOHBIX JEHCTBUI.
IIpumeHATE TONY4YEHHBIE 3HAHUA IpU  pEUICHUH
reOMEeTPUYECKUX U MPAKTUYECKHUX 33]a4 IIPH HEOOXOAUMOCTH
C HaNpaBJIAIOLIEN TOMOIIBIO.

3HAKOMMTBCS € HCTOPHEI pPa3BUTHS T€OMETPHH.
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Ilnomans.
Haxo:xnenue
TJIoInaaei
TPeyroJIbHUKOB U
MHOT0YTI0JIbHBIX
(uryp. ILtomanu
nox00HbIX (uryp
(14 4)

[Tonsitrie 06 001IEH TEOpPHUH TUTOIIAIH.
dopMysbl IS TUIOMIATH TPEYroJbHHUKA,

i obuell 8blCOMOIL.

uacmu u 0ocmpoeHue.
[[nomanu ¢puryp Ha KieTdaToi Oymare.

Memooa 6CnoMo2amenbHoll NAOUWAOU.

Inapamiciiorpamma.

Omnowenue nﬂomaded mpey2ojlbHUKoO6 C 061/141/{]1/1 OCHOB8AHUEM

Bovluucnenue naowaoetll CLONCHBIX Queyp uepe3 pazdueHue Ha

[Tnomanu momxoOueIX Quryp. Beraucienue riomanei. 3agaun ¢
NPaKTUYECKUM COAEp)KaHueM. Peutenue 3a0au ¢ HOMOWbIO

OBJiaieBaTh NePBHYHBIMH MpPeACTABIEHUSIMH 00 oOmIei
Teopuu Iulomanu  (Mmepel), (opmyampoBaTh  CBOICTBa
10111, BBISICHSTD UX HATJISIAHBIN CMBICIL.

[IpumensaTs  GopMynbl  IUIOIIAAM  [ApajuIeNorpamma,
TPEYrOJbHMKA, Tpaleluu C OINOpPOM Ha CIPaBOYHYIO
nH)OpMaIuio.

[IpumensTe (HopMyIbl ioniaau BBIITYKJIOTO
YEeTHIPEXYTOJIbHUKA YEPE3 IMAarOHAIN U YTOJl MEX1y HUMHU C
OIOPOH Ha CIPABOYHYIO MH(POPMAITHIO.

Haxoauth miomanu ¢uryp, n300paXEHHBIX Ha KJIETYATOU
Oymare, UCNOJIb30BATh Pa30MEHUE HA YacTU U JIOCTPOCHHE.
Pa30upars npuMepbl HCIIOJIB30BAHMS BCIOMOIATEIbHOU
[UIOIIA/IU AJIs PELIEHUS] TEOMETPUUECKHX 3a]1a4.

HaxomuTh 1ulomaau mnoAoOHbIX GUIYp € ONOpOM  HA
CIPaBOYHYIO HH(POPMALIUIO.

BbIuncasiTh TUIOIAAM PA3IUYHBIX MHOTOYTOJBHBIX (UTYD.
Pemath 3a7a4m Ha IUIOIIAJb C IPAKTUYECKUM COJEPKAHUEM

IOCJIC COBMCCTHOI'O aHaJIkn3a.

104



Teopema Iudaropa [Teopema Iludaropa, e€ nokasarenbctBo U npumeHenue.@opmynupoBaTh Teopemy Iludaropa, mcemosab3oBarh €€ B
W HaYaja Oo6patHas Teopema [Tudaropa. MPAKTUUECKUX BHIYUCICHUSIX.
TPUTOHOMETPUH OnpezneneHue TPUTOHOMETPHUYECKUX (DYHKIMI OCTporo yria, BianeTs MOHATUAMU TPUTOHOMETPHUECKUX (QYHKIIUNA OCTPOTO
(10 u) TPUTOHOMETPUUECKUE  COOTHOIICHUSI B OPSAIMOYI'OJIBHOM [yIJia, MPOBEPATH UX KOPPEKTHOCTb.
TpeyroiabHuke. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. BoiBoauTh TPUTOHOMETPUUECKUE COOTHOILIEHUS B
CoOTHOIIEHH ~ MEXKIY  CTOpOHAaMHM B HPSAMOYIOJbHBIXIPSIMOYTOJIBHOM TPEYrOJbHUKE C OMOpPOl Ha CHPaBOYHYIO
TpeyroiabHuKax ¢ yriaamu B 45° u 45°; 30° u 60°. MH(OPMALIMIO.
HccnenoBath  COOTHOLIEHHMS ~ MEXJIy  CTOPOHAMHM B
PSIMOYTOJIBHBIX TPEYroJibHUKax ¢ yriamu B 45° u 45°; 30° u
60° ¢ HaMPaBJIAIONICH TTOMOIIIBIO.
HUcnoab3zoBarh  Qopmynbl NOpUBEACHHS U OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO JIJISI HAXOKICHUS
COOTHOIIEHUI MEXIy TPUTOHOMETPUUYECKUMHU (PYHKIHMSIMHU
Pa3IMYHBIX OCTPBIX YIJIOB C OMOPOM Ha CIPABOYHYIO
UH(pOPMALIHUIO.
IIpuMeHATH NOJSyYEHHBIE 3HAHMS U YMEHMS IPU PEILICHUU
MpaKTUYECKUX 3a1ad (Mpu HEOOXOAMMOCTH C OINOpOH Ha
QITOPUTM TIPABUTIA).
3HAKOMMTBCS € MCTOPUEH Pa3BUTUS TEOMETPHH.
Yriasbl B BnucanHble U IEHTpaJbHbIE YIIIbI, YTOJ MEXKIY KacaTelabHOU U | POPMYJIMPOBATH OCHOBHBIE ONIPEIEIICHHUS, CBA3aHHbIE C
OKPY’KHOCTH. XOpI0M. yriamu B Kpyre (BIIMCaHHBIN yroJl, IEHTPAJIbHBIN yro).
Bnucannble VYTIbl MEXAY XOpAaMHU U CEKYITUMHU. HaxoauTthb BrucaHHbIE YIJIbI, OMUPAIOIIKECS HA OAHY AYTY,
U ONUCAHHbBIE BrircanHbie 1 onMcaHHbIe YETHIPEXYTOJNBHUKH, UX IPU3HAKU U | BBIYMCJISATH YIJIbI C IOMOIIBIO TEOPEMBI O BIIMCAHHBIX YIJlaX,
YeThIPEeXyroJbHUK (CBoiicTBa.  IlpuMeHeHume 3THX CBOMCTB TMpU  PEIICHUH TEOPEMBI O BIMCAHHOM YETHIPEXYTOJbHUKE, TEOPEMBI O
u. reOMETPUUECKUX 3aJ1au. LEHTPAJILHOM yIjie MNpH HEOOXOJUMOCTH C BU3YaJIbHOM
KacareiabHbie B3anmHoe  pacmnosiokeHHe JBYX OKpyxkHocTed.  Kacanwue omopoi.
K OKPY’KHOCTH. OKPY’KHOCTEH. HccnenoBarb, B TOM 4YHClIe C MOMOLIbIO IH(PPOBHIX
pecypcos,

Kacanmue
OKPYKHOCTEH

BIITMCAaHHBIC 1 OIIMCAHHBIC LIeTI)IpéXer.]'II)HI/IKI/I, BbBIBOAUTDb UX

CBOICTBa U MPpHU3HAKHA ITOCJIC COBMCCTHOT'O aHAJIM34a.
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(13 4) Hcnoab3oBarh 3TH CBOWCTBA U IPU3HAKU IIPU PELICHUU
3aja4.

IToBTOpEHuUe, [ToBTOpEHNE OCHOBHBIX MOHATUN B METOOB KypcoB 7 1 8 Pemartp 3a5a4n Ha NOBTOPEHUE, MILTIOCTPUPYIOIIHE CBA3U

00o0menue KJIacCcOB, 0000IIeHNE 3HAHUA. MEX/1y pa3IM4HbIMU YaCTAMHU Kypca.

3HAHUH

(4 9)

9 kaacc (e MeHee 68 1)

HazBaunmue
pa3nea (TemMbl)
Kypca (4McJ10

OcHoBHOE coaepKaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

4acoB)
Tpuronomerpusi. | Onpeznenenne TpUroHoMeTpudeckux ¢GyHKIui yrioB ot 0° mo|@opMyaupoBaTh  ONpeAesieHHsl  TPUTOHOMETPHUYECKUX
Teopembl 180°. KocuHyc M CHHYC NpsSIMOTO M Tymoro yryia. Teopema|(QYHKIUH TyNbIX M NPSAMBIX YIJIOB C BH3YyalbHOH OIOpPOH.
KOCHHYCOB M xocuHycoB. (O600ménHas) TeopemMa cuHYCoB (¢ pamuycom|DPopMynupoBaTh TeOpeMy KOCHHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. ONMCaHHOM Opr)KHOCTI/I). Haxoxnenne 1iauMH CTOpOH U |paanycoM ONKMCAHHON OprX(HOCTI/I).
Pemenne BEJINYKMH YIJIOB TPEYTOJIBHUKOB. Pemathb TpeyroapsHUKH C ONTOPOM HA AITOPUTM YIEOHBIX
TPEYroJibHUKOB ®opMmyna IUIOMAAN TPEYTOILHUKA Yepe3 ABE CTOPOHBI U yroj | ACHCTBHUM.
(16 9) MexIy HuMu. DOpMyIia IIIOIaan YeTHIPEXYroabHUKa Yepes ero | PemaTs NpaKTHYeCKHe 3a1a4u,

JIMaroHaIM U YTOJI MEXy HUMH.
[TpakTHyeckoe NpUMeHEeHUe T0Ka3aHHbIX TEOPEM.

CBOASIIIMECS] K HAXO0KICHHIO Pa3JINYHBIX
3JIEMEHTOB TPeyroJbHUKA.
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IIpeodpasoBanue
noaoous.
MeTtpuueckue
COOTHOIIIEHUS B

Ilonamue o npeobpazosanuu noooous.
CoomeemcmeeHHuble d1eMeHmbl NOOOOHBIX Gueyp.
Teopema o0 npouszeedenuu ompe3Ko8 Xopo,
NPOU3BEOeHUU OMPE3KO8 CEeKYUUX, meopemd

KacamenvHoll. HpuMeHeHue 6 peuleHuu ceomempudeckKux 3a0ad.

meopema o
0 Keaopame

OcBanBaThb npeoOpa3oBaHus noaoous.

HceaenoBaTh OTHOLICHUE JTUHEWHBIX 3JEMEHTOB (GUTYp TpU

NMOHATHE

npeoOpazoBannu nogoousi. HaxoauTs mpumepsl onodus B
OKPYKAIOIIEH IEMCTBUTEIBHOCTH.

OKPYKHOCTH Boteéooums mempuueckue coomuouienuss mexcoy ompeskamu
(10 v) Xopo, CeKywux U KAcamenbHblX C  UCNONb308AHUEM
BNUCAHHBIX V27108 U NOOOOHBIX MPEY2OolbHUKOS.
Pewams ceomempuyeckue 3a0auu u 3a0a4u U3 peanbHol|
HCUZHU C UCNOTILIOBAHUEM NOOOOHBIX MPEY2OTLHUKOS.
BexTopbl OrnpeznenieHne BEKTOPOB, CIOXKEHUE M Pa3HOCTh BEKTOpOB, Mcmo/ib30BaTh BEKTOPbl KaK HAaNpaBIEHHBIE OTPE3KH,
(12 v) YMHOKE€HHME BEKTOPA HA YUCIIO. HCCJIe0BATH reOMETPUYECKUI (mepemereHue) u
®u3NUecKuil ¥ TeOMETPUUECKUI CMBICIT BEKTOPOB. ¢usnueckuil (cuia) CMBICIBI BEKTOPOB C ONOpPOMl Ha
PasnokeHne BekTOpa MO JABYM HEKOJIMHEAPHBIM BEKTOPaM.| BOIIPOCHBIH ILIaH.
Koopaunats! BekTopa. 3HaTh omnpeaedeHMss CYMMbl U Pa3HOCTH BEKTOPOB,
CkaysipHOE TPOU3BENECHUE BEKTOPOB, €ro INPUMEHEHHE JUIsl| YMHOXKEHUS BEKTOpa Ha 4HCIIO, HCCJIeI0BATH
HAaXOJICHUS JUIMH U YTJIOB. reoOMeTPHUECKUI U (PU3NIECKUIA CMBICIIBI 3TUX OTEepaLnil.
Pemenue 3a1a4 ¢ MOMOIIBI0 BEKTOPOB. Pemartnb reoMeTpUUYEcKHe 3a1a4u c
[TpyMeHeHre BEKTOPOB IS pellieHus 3aja4 KHHEMaTUKH U MCIIOJIb30BaHNEM BEKTOPOB.
MCXaHUKHU. PackiaabiBaTh BEKTOp MO JBYM  HEKOJUIMHEAPHBIM
BekTOpaM. HMcmoab30BaTh  CKaIApHOE  MIPOU3BENCHHUE
BEKTOPOB, BBIBOJAUTH €70 OCHOBHBIE CBOWCTBA.
BoruucasaTs cymMmMy, pa3HOCTb U CKAISIPHOE TIPOU3BEIACHUE
BEKTOPOB B KOOpJMHATAX.
IIpuMeHATH CKaNspHOE MPOU3BEACHUE JJIA HAXO0XKJICHUS
JUTUH U YTJIOB.
JexapToBbl JlexapToBbI KOOPAMHATHI TOYEK HA MJIIOCKOCTH. OcBanBaTh NOHATHE IPSIMOYTOJILHOM CUCTEMbI KOOPAUHAT,
KOOPAUHATHI Ha | YpasHenue npsamoui. YTI0BOH KO3(PPHUIMEHT, TAHT€HC yIia JIEKapTOBBIX KOOPAUHAT TOUKHU.
IIOCKOCTH HAaKJIOHA, apaJUIeNIbHbIE U IEPIEHANKYIIIPHBIE MPSIMBIE. HccaenoBarb ypaBHEHUE NMPSAMON U OKPYXHOCTH C OIIOPOU
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O

VYpaBHeHue okpyxHocTu. HaxoxieHue KoopAnHaT TOYEK
nepecedeHusi OKPY>KHOCTU U IIPSIMOM.
MeTto1 KOOpAMHAT IIPU PELIEHUN T€OMETPUUYECKUX 3aa4.

Hcnons3oBanne MCTOJZIa KOOPAMWHAT B IIPAKTUYCCKUX 3aJadax

Ha
BOIIPOCHBIN IIJIaH.

HaxoauTs HeHTp U paanyc OKpy>KHOCTH 10 €€ YpaBHEHHUIO.
PemaTp 3a1a4um Ha HAXOXKJCHUE TOUYEK IEPECECUCHUS MTPSMBIX

U OKPYXXHOCTEH C IIOMOLIbIO METO1a KOOP/MHAT.
Hcnoab30BaTh CBOWCTBA YrIIOBOro Kod(h(UIUEHTa MPsiMOR
IIpU PELICHUW 3aJ]ad, JUIsl OINpEACNICHUS PaclOIOXKEHUS
IIPSAMOM.

[IpuMeHsATH KOOPAMHATHI IPU PEIICHUN TEOMETPUIECKUX U
IIPAKTUYECKUX 3aj7]a4, JUIsl HOCTPOCHUS MaTeMaTUYECKUX
MoJIeJIel pealibHbIX 3a/1a4 («METO KOOPIUHATY).
IMoab3oBaTbess U1 UCCcleI0BaHUN

1M(POBBIMU peCypcamu.

IIOCTPOCHUA n

3HAKOMHTBCS € HCTOPHEI Pa3BUTHS T€OMETPUU

IIpaBuiabHbIe
MHOI'OYI'OJIbHUKH.
Jlnuna
OKPYKHOCTH U
IUVIOIIAAb Kpyra.
Boruuciienue
IJIomaaen

8 u)

HpaBI/IHLHHe MHOT'OYI'OJIbHUKH, BBIYHUCICHUC HX 3JJIICMCHTOB.

Yucno 7 v JIMHA OKPYKHOCTH. J[JTMHA TyTH OKPY>KHOCTH.
Paagnannas mepa yria.
[Tnomane kpyra u ero 3J€MEHTOB (CEKTOpa U CETMEHTA).

Brruncnenue niomanaei CI)I/Il"yp, BKIIFOYArOMIUX 3JIECMCHTHI KpyTa.

®opmyanpoBaTh OIpeziesIeHne
MHOT'OYI'OJIbHUKOB, HAXOAMTb UX JJIEMEHTHI.

IpaBUJIbHBIX|

ITosb30BaTBHCSI OHATHEM JUIMHBI OKPY>KHOCTH, BBEJIEHHBIM C
MIOMOUIBIO IPABWJIbHBIX MHOTOYTOJIBHUKOB, ONIPee/IsiTh
YUCIIO 7T, AJIUHY AYTH U paJiMaHHYI0 Mepy yria 1o oopasiy.
IIpoBoauTh Mmepexox OT paJuaHHOM MEPBI yriia K IpaayCHON
¥ Ha000pOT 10 BU3YaJIbHOM OIope.

OnpepensaTs onanp Kpyra.

BoiBoauTh dopmyasl (B rpagycHON U paAMaHHON Mepe) AJs
JUTMH AYT, IUIONIAJed CEKTOPOB M CETMEHTOB C OMOpOM Ha
BOITPOCHBIN IIJIaH.

BoruucasaThb miomaamn (pI/Il“yp, BKJTIOYAOIIMUX 3JICMCHTHI
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OKpyXHOCTM  (Kpyra) ¢ ONOpOM Ha  CIPaBOYHYIO
uHpopmauuo. HaxoauTs 1uiomanu B 3ahadax peaibHON
KHU3HHU.

JABuxenunst Tlonamue o dsudicenuu nIOCKOCMuU. Pa3zouparn IIPUMEPBI, WUIIOCTPUPYIOIIME  TOHATHUSA
IVIOCKOCTH Tlapannenvhulii nepenoc, nosopom u cummempus. Ocu u yeHmpol| JBUKECHHS, LIEHTPOB U OCEH CUMMETPHHU.
(64) cUMMempuu. @®opMy/IMpPOBATh OIPEICICHUS IAapaJIEIbHOIO IEPEHOCa,
IIpocmetiwue npumenenus 6 peuienuu 3a0a4. IIOBOPOTa M OCEBOM CHUMMETPUHM C BH3YaJIbHOH OIIOPOH.
Haxoautp HenoABM)XHBIE TOUKH 110 00pasLy.
HaxoauThb LEHTpPBI U OCU CUMMETpUH npocTeiimux Guryp mno
oOpasiy.
Ilpumenamov napannenvHblii. NEPeHOC U CUMMEMPUIO NPU
peuwenuy  2eomMempuieckux 3aoay (pazoupams npumepbi).
Hcnonvzoeams 013 nocmpoenus u uccie0o8anull yugposvle
pecypcul.
MoBToOpenne, [ToBTOpEHNE OCHOBHBIX MOHITHN M METOJIOB KypcoB 7—9 OnepupoBarh NOHATHAMM: QUTypa, TOUKA, IpsMas, yrod,
00o0menue, KJIacCOB, 00001IeHNE U cUCTEeMaTH3alUsl 3HaHUH. MHOTOYT'OJIbHUK, PaBHOOEAPEHHBII U  PaBHOCTOPOHHUM
cucrematu3anus  |[Ipocreiiiine reomerpuueckue (GUIypsl M HUX CBOMCTBA. | TPEYTOJIBHHUKH, IPSIMOYTOJIbHBIA TPEYTOJIbHUK, MEIUAHA,
2 W3mepenne reoMeTpu4ecKux BEIUYHH. OuccekTpuca M BBICOTa TPEYroJIbHUKA, Mapajljiesiorpamm,
3HAHUH TpeyronbHUKY. poMO, MpPSMOYTOJBHMK, KBajapaT, Tpamenusi; OKPYKHOCTb,
(7 ‘l) HapanneHI,HHe U IIEPIICHIUKYIISIPHBIE IIPSAMBIE. KacaTcjibHaA; paBCHCTBO U HOI[O6I/I€ (1)I/Il“yp, TPEYTrOJIbHUKOB;

OkpyxHOCTh 1 KpyT. ['eomMeTpruueckue mocTpoeHus. YTJbl B

OKPY’KHOCTM. BrniucanHele ¥ ONHCAHHBIE  OKPYKHOCTH
MHOT'OYTOJIbHUKOB.

[IpsiMast 1 OKPY’KHOCTb.

YeThIpEXYroJIbHUKH. Bnucanusie " ONKCAHHBIC
YETBIPEXYTOJIbHUKHU.

Teopema [Tudaropa u Hauana TpuroHomeTpun. Pemenne oommx
TPEYTroJIbHUKOB.

IIpaBunBHBIE MHOTOYT'OJIBHUKHU.
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[MapaJUIEIBHOCTD U NEPHEHINKYIAPHOCTD NPSIMBIX, YOI
MEXY MPSMBIMUA, CHMMETPHUSI OTHOCUTEIIBHO TOYKH U
MPsIMOM; JJIMHA, PACCTOSIHUE, BEJIMUMHA yTJIa, MIONIa b,
epUMETP.
Hcnoan3oBath

(popmyanbr: IUIOLIAAN

MHOT'OYT'OJIbHUKOB, JJIMHBI OKPYKHOCTH U IJIOIAAU KpyTa,

nepumeTrpa "

00BbEMa IPSAMOYTOJIBHOTO NapajuleIenunesa.

OnepupoBaTb NOHATHAMM: TPSMOYTOjJbHAas cHUCTeMa

KoOpAuHAaT, BEKTOP; HCIMOJb30BATDb OTU ITOHATHUA IJIA



BeKTopr Ha IIJIOCKOCTH.

WJUTIOCTPALIMIO CBSA3EN MEXKy pa3JMYHbIMU YaCTSIMU Kypca.
BoiOupars MeTO /17151 pelieHUst 3aa4H.
Pemiartn 3agaun U3 NOBCETHEBHON KU3HHU.

[IpeoOpazoBanms miockoctu. JBmwxkeHus. [lomooue. Cummerpusi.

[Tnomans. Beraucnenue miomaneit. [lnomaan nogqo6HbIX Guryp.

JexapToBbl KOOPAMHATHI HA IJIOCKOCTH.

[IPEACTABJICHNS JAHHBIX U PELICHUs 3a/1a4, B TOM YUCIIE U3
JIPYTUX y4eOHBIX IIPEIMETOB.

Pemars 3a1a4u Ha NOBTOPEHUE OCHOBHBIX NTOHSATH,

TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» (110
I'OAAM OBYYEHUA)

7 knacc (He MeHee 34 )

Ha3Banue
pasaesa (TemMbl)
(4HCJ10 YaCOB)

OcHoBHOe coaepKaHue

XapakTepucTHKA IeATeJbHOCTH 00y4al0IHXCS
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IIpencraBiienne [IpencraBnenne nanHbix B Tabmuuax. [Ipaktuyeckue | OcBamBaTh Ha 0a30BOM YPOBHe CIoco0bI
JAHHBIX BBIUMCIICHHUS 1O TaONW4YHBIM JaHHbIM. VI3BneueHune u | mpeAcTaBleHUS CTATUCTHUECKUX [AHHBIX W YHCIOBBIX
(7 9) WHTEpIpeTanusi TaONWYHBIX TaHHBIX. [IpakThdeckas paboTa | MAacCMBOB C IOMOILIBIO TaOMUIl M JgUarpaMm C
«Tabmuusi». UCIIOJIb30BAHUEM  AKTYaJbHBIX UM  BaXKHBIX JIAHHBIX
I'paduueckoe npeacTaBiIeHUE JaHHBIX B BUJE KPYTOBBIX, (nemorpaguyeckue JIaHHBIE, IIPOU3BOJICTBO
CTOJIOMKOBBIX (CTONOYATHIX) nUarpaMM. UTeHHE U IOCTPOCHHUE | MPOMBIIIIEHHOW M CEIbCKOXO3SHCTBEHHOW NPOAYKLHUH,
nuarpamm. [Ipumeps! neMorpadudeckux guarpamm. OOIIECTBEHHBIE U IPUPOAHBIC SIBICHUS).
[IpakTnueckas pabora «/luarpammsi». HN3yuarr meroabl paboTbl ¢ TaOMWYHBIMH U
rpadUYecKUMU TPEICTABICHUAMU TaHHBIX C MOMOIIBIO
U(GPOBBIX PECYpCOB B XOJE€ NPAKTHUECKUX paboT (c
HAIPAaBIISAIONIEH TOMOIIIBIO).
OnucareabHast Uwucnossie Habopbel. CpenHee apudMeTHIecKoe. OcBanBaTh Ha 0a30BOM YpPOBHEe MOHSITUSI: YHCIOBOU
CTATHCTHKA MenuaHa 4iCcI0BOTO Ha0Opa. Y CTOHYMBOCTD METUAHBI. HaOOp, Mepa LEHTPaJbHOM TEHIAEHIMH (Mepa LEHTpa), B
(8 1) [IpakTuueckas paborta «CpeqHue 3HAaUCHUS». TOM YHCJIe cpeiHee apu(MeTHIecKoe, MeinaHa.

HauOosnbiiee 1 HauMeHbIIIee 3HAYSHUs YUCTIOBOTO Habopa.
Paszmax.

OnucpiBaTh CTaTUCTUYECKHE JAHHBIE C  IOMOUIBIO
cpeaHero apu(MeTHIECKOro U MeiMaHbl. Pemars 3amaqn (c
MCIIOJIb30BAaHUEM  3pUTENBHOW  HArSIAHOCTH  W/MIIU
BepOaIbHON OMOPHI)

N3yyaTh CcBO#CTBAa CpPEJHUX, B TOM YHCIE C IOMOIIBIO
HU(POBBIX PECYPCOB, B XOJ€ MPaKTUYECKUX padoT, (c
HaTPaBJISIONIEH TOMOIIBIO).

OcBanBaTh Ha 0230BOM YPOBHe MOHATHS: HauOOJIbIIIEE U
HaMEHbIIIee 3HAUYeHUs YHMCIOBOTO MAaccHuBa, pa3Mmax.
PemaTh 3aj1a4u Ha BBIOOp crocoba ONMMCaHUS JAAHHBIX B

COOTBCTCTBHUU C HpHpO,Z[Oﬁ JaHHBIX u oeaIsaMu

MCCIICIOBAaHUsA C HaHpaBJ’I}IIOIJ_ICﬁ IIOMOIIBIO.
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Teopuio rpagos
(4 1)

epacgha. Cmenenwv (6anenmnocmo) eepuiunvl. Hucno pébep u
cymmapuas cmenenv gepuwiun. Lleno u yuxn. Ilyms 6 epage.
IIpeocmasnenue o ceasnocmu epaga. O6x00 epagha (3unepos
nyms). Ilpedcmasnenue 0o opueHmuposanHvix epaghax.

Ciayuaiinast Cnyuatinas uzmenyugocmos (npumepsvt). Yacmoma 3nauenuii 6 \Oceaueams NOHAMUA: HACMOMA 3HAYCHUL 6 MACCUBE
H3MEHYUBOCTH maccuge oannwix. I pynnuposeka. I ucmozpammeoi. OAHHBIX, 2PYNNUPOBKA OAHHBIX, 2UCMOSDAMMA.
(6 1) I Ipaxmuueckasa paboma « Cnyyaiinas usmMeHUU80Cmb). Cmpoumbs cucmoepammuvl no 0opasyy
Ocsausamsv 2paghuueckue npedcmasieHusi pa3uHbix 6U008
CTYYAUHOU USMEHYUBOCU, 6 MOM YUcie ¢ HOMOWbIO
UUDPOBLIX pecypcos, 8 X00e NPaKmuyecKkoll pabomei.
BBenenue B I'pag, eepwuna, pebpo. llpeocmasnenue 3a0auu ¢ NOMOWDIO |Oceaueams NOHAMUAL: epagh, eepwuna zpagha, pebpo

epaga, cmenenv (6aneHMHOCMb BEPUIUHBL), YeNb U YUKIL.
Oceausamv nouamus: nyme 8 cpage, 3ui1epos nymo,
00x00 epacgha, opueHmuposannbwlli 2pag.

Oocyrcoamp peuwtenue 3a0a4u Ha NOUCK CYMMbL Cmenexeu
eepwiun epagha, Ha nouck 0bxoda epagha, Ha nouck nymeii 8
OPUEHMUPOBAHHBIX 2pAPaX ¢ HANPABIAIOWEU NOMOUBIO.
Oceausamb cnocoovl npeocmasienus 3a0ad U3 Kypca
aneebpul, 2ceomempuu, meopuu eposMHOCmen, Opyeux

npeomemos ¢ HOMOwbIO 2pagos (Kapmwvi, Ccxemul,
anekmpuyeckue yenu, QYHKYUOHAIbHble COOMEEMCMEUS)
Ha npumepax.

BepositHOCTB M

4yacrora
CJIy4aiiHOT 0
COOBITHSA

4w

Cryuatinwiii oneim u caydatinoe coovimue. Beposimnocmu u

yacmoma coovimust. Ponb manoseposmuuix u npakmuuecku
00CMOoBepHbIX cobbImull 8 npupode u 8 obwecmese. Monema u
USPATIbHASL KOCMb 8 MeOPUlU 6EPOSIMHOCEIL.

IIpaxkmuueckas paboma « HYacmoma evinadenus opaay.

Oceaueamv nonamus. CIy4atiHblli ONbIm U CIY4atiHoe

cobvimue, Manio8epoImMHoe U NPAKMULECKU 00CMOBEPHOE
cobvimue.

H3yuamp 3nauumocms Manoeeposimuulx coobimuil 6
npupooe u odbujecmee HA BAICHLIX NpuUMepax (asapuu,
Hecuacmmbie cyuau, 3awuma NepCOHANbHOU
ungopmayuu, nepeoaia OaHHbsIX).

H3yuams ponv Knaccuyeckux 8eposimHOCMHBIX MoOenell
(MOHema, uepanrbHas KOCmv) 8 Meopuu 8eposmHOCMEl.
Habénwoame u uzyuvams wacmomy cooblmuili 8 npOCMbix
IKCNEPUMEHMAX, 8 MOM YUCLe ¢ NOMOWbBIO YUPDPOBIX

pecypcos, 8 xo0e npakmuieckou pabomul.
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0O6006menue,

KOHTPOJIb
(CRY)

Hp CACTaBJICHHUC JaHHBIX. OmnucarenbHas

BCPOHTHOCTB CHy‘l&ﬁHOFO COOBITHSL.

CTaTUCTHKA.

IloBTOPATH  M3y4EeHHOE M BBICTPAMBATL  CUCTEMY
3HAHUU.
Pemats 3a1auu Ha MPEICTABICHUE M OMMCAHHUE JaHHBIX
c MIOMOIIIBIO U3yUCHHBIX XapaKTEPUCTHK c
HaMpaBJISIOLIEH TOMOIIBIO.

O0cyx1aTh npuMepbl CIIy4aiHbIX COOBITHIA,
MaJIOBEPOSITHBIX M MPAKTHUECKH JTOCTOBEPHBIX CITyJaiHBIX
COOBITHH, X POJIH B IPUPO/IC U KU3HU YEIOBEKA

8 kiacc (He MmeHee 34 4)

Ha3Banue
pasnaesia (TeMbl)

OcHoBHOe coaep:xaHue

XapakTepucTHKA 1eITeJIbHOCTH 00y4a0IIMXCS

(4ucy10 yacoB)
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IloBTOpEHUE

Kypca 7 kiaacca
(CRY)

[IpencraBnennie  manHbiX.  OmnucarenbHas — CTaTUCTHUKA.
CrnydaifHass u3MeHUYMBOCTb. CpelHHE YHCIOBOTO Habopa.
Crayvaiinple  coObITHS.  BeposSTHOCTM ¥ YacTOTHI.
Knaccuueckue mojenu Teopuu BEpPOSITHOCTEH: MOHETa U

HurpajbHas KOCTb.

IloBTOpPATH U3yuyeHHOE U BbICTPANBATh
CHUCTEMY 3HAHUH.
Pemars 3amaum (Mo BHU3YyaJbHOM omope) Ha

MNpEACTAaBJIICHUE MW OIKMCAaHWC OaHHBIX
HN3YUYCHHBIX XapaKTCPUCTHUK.

C IIOMOIIBIO

Pemars 3agaum (MO0 BHU3YaJbHOM oOmoOpe) Ha
IPEACTABICHUE TPYNIIMPOBAHHBIX JAHHBIX U OINHMCAHUE
CIIy4ailHOM U3MEHYMBOCTH.
Pematp 3amaum  (mo
onpeeIeHue Y4acTOTHI CIIy4alHbIX
oOcyXeHue MIPUMEPOB CIIy4alHbIX COOBITHIA,
MaJIOBEPOSATHBIX u MIPaKTUYECKU JIOCTOBEPHBIX
CIIy4aliHbIX COOBITUH, WX POJH B MPUPOAE M KHUIHU
YEJI0BEeKa.

BH3YAJIbHOH  omope) Ha

COOBITHH,

OnucarejbHast Ompxnonenus. [ucnepcus uucnosozo nabopa. Cmanoapmnuoe | Oceéaueamov ROHAMUA: OUCNEPCUs U CMAHOAPMHOE

CTAaTHCTHKA. OMKJIOHEHUE YUCTI0B8020 Ha60pa. ﬂuaZPClMMbl pacceusanusi. OMKJIOHEHUe, UCHOJIb308AMb MU XAPAKMEPUCMUKU ol

PaccenBanme ONUCAHUA PACCeU8aHUs OAHHUBIX.

JaAHHBIX Yuacmeoeamv 6  obcysycoenuu  cunomeszvt 00

(4 4) omcymcmeuyu UIU HAIUYUU  C8A3U N0  OUASPAMMAM
pacceusanus.
Cmpoums Ouazpammvl pacceusanusi no UMeUWUMCs
OaHHbBIM, 8 MOM YUCTe C NOMOWbI0 KOMNbiomepa (nocie
COBMECMHO20 AHAIU3Q).

MHo:xecTBa MHOKeCTBO, TOAMHOKECTBO. Onepanuy HajJl MHOXKECTBAMU: | ()epamBaTh MOHSITHS: MHOKECTBO, SIEMEHT MHOKECTBA,

4 9) oObenvHeHue, — Tepecedenue,  pononHenue.  CBOHCTBA | ponvuokecTBO.

oTieparmit HaJ MHO>XECTBaMHU: MIEPEMECTHUTENBHOE, | BLimoaHsITh MHOKECTBAMI:

COUCTATCIIbHOC, paCIpCACIUTCIIBHOC, BKIIFOUCHU .
Fpa(pnqecxoe MMPpEaACTaBJICHUC MHOXKCCTB.

onepanuu HaJl
o0BeIMHEHNE, TIepeceueHne, J0NMoIHEeHHE (10 00pasiry).
CBOMCTBA:

Hcnoan3oBaTh MNEPEMECTUTEIIBHOC,

COUYCTATCIIbHOC, paCIpEACIUTCIIBHOC, BKIIOYCHUA

(c MCIIOJIB30BAaHNUEM BU3YaJIbHOM OIOPHI).
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HUcnoan3oBaTh I‘pa(i)I/I‘IeCKOC IpeaACTaBICHUE MHOXKECTB

IIPM OIMCAaHWU DPEAIBHBIX IPOLECCOB M SBICHHUU, IIPH
pelIeHnH 3a/1a4 U3 APYTrUxX y4eOHbIX MPEAMETOB U KypCOB
(c ucIosIb30BaHUEM BU3YaIbHOMN OIOPBHI).

BeposiTHOCTB
CJIy4aiHOT 0
coObITHUS

6w

DnemMeHTapHbIe COOBITHS. Crnyuaiinble COOBITHSI.
bnaronpusTcTByomue 3neMeHTapHblie coobITHs. BeposTHOCTH
coOBITUH. ONBITHI C PABHOBO3MOXHBIMHU 3JIEMEHTaPHBIMU
coOpITusAMU. CiryyaiiHbIl BBIOOD.

HpaKTI/I‘IeCKaH pa60Ta «OIBITHI € PaBHOBO3MOKHBIMHA
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OcBauBath Ha  0a30BOM  YpPOBHe  IOHSATHA:
JJIEMEHTapHOe COObITHE, CiydailHoe CcOOBITHE Kak
COBOKYITHOCTb  OJIarONPUSATCTBYIOIIUX  3JIEMEHTApHBIX
COOBITHI, PABHOBO3MOXKHBIE 3JIEMEHTAPHBIE COOBITHSI.

Pemath 3a1a4u Ha BBEIUKCIICHHE BEPOSITHOCTEH COOBITHI




QJICMCHTAapHbBIMU COOBITHSIMUY.

[0 BEPOATHOCTSM 3JIEMEHTAPHBIX COOBITHH CIy4aiiHOTO
ombITa (C HCIOJIB30BAHMEM 3PUTEIBHOM HATJISITHOCTH
W/ BepOAIbHOM OIOPHI).

PemaTh 3a1auM Ha BBIYHUCICHNUE BEPOSATHOCTEH COOBITHUIA
B ONbITaX C PaBHOBO3MOXXHBIMU

CO6I)ITI/I${MI/I, B TOM YHCJIC C IIOMOHIIBIO KOMIIBIOTEpA (C

OJIEMCHTApHBIMU

WCIIOJb30BAHUEM  3PUTEIILHOU u/unm

BepOAIbHOM OTIOPHI).

HarjiIaaHOCTH

IIpoBoaAUTH M M3YYATh ONBITHI C PABHOBO3MOXXHBIMU
3JIEMEHTaPHBIMU COOBITUAMH (C HCIIOIH30BAaHUEM MOHET,
UTPABbHBIX KOCTEH, JIPYTHX Mojieseil) B
X0/JIe MPAaKTUYECKOMN paboThI (C UCIIONIB30BAHHEM
BU3YaJIbHON OTOPBHI).

Beenenue
TeopuIo rpagos
(44)

B

Ceolicmea  Oepesa:  eOUHCMEEHHOCMb

epeso.
cywecmeosanue 8UCAYell GePUIUNDL, CE853b MENCOY YUCTIOM

gepuiun u yuciom pébep. Ilpasuno ymmoorcenus.

nymu,

Oceausamv nonamus: oepego Kax zpagh 6e3 yuxia,
sucAuas eepuuna (1ucmy), emassb oepesa, nymo 6 oepese,
ouamemp Oepesa.

H3yuams ceoiicmea Oepesa: cywecmeosanue eucsauell
nymu
BEPUIUHAMU, CBA3bL MENHCOY HUCTOM 6ePUIUH U HUCTOM
pébep.

Yuacmeosamov ¢ obcyyncoenuu pewenus 3adauu na
NOUCK U nepeducieHue nymei 6 oOepese, OnpeoeneHue
yucna eepuiun uiu péoep 8 oepege, 00x00 OUHAPHO2O
oepesa, 8

BEPUIUHDL,  €OUHCMBEHHOCHb mexncoy  08yms

MOM Yucjie ¢ npumMeHeHuem npasulad YMHOMNCEHUAL.

Cayyaiinbie

IIpomusononooxxcnoe  codbvimue.  [uacpamma
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Diinepa.

Ocsaueamb NOHAMUA. 83AUMHO npomueonolodiCHble




COOBITHSA
(8 4)

Obvedunenue u nepeceuenue coovimuii. Hecoemecmmuuie
cobvimus. D@opmyna cnoxcenus seposmuocmel. Ipasuno
VMHOJICEHUsL  8eposAmHOcmel.  Yclo6Has — 6eposmHOCHb.

Heszasucumvle  cobwimus.  [Ipedocmaeénenue  cayyaino2o

IKCnepuMeHma 8 suoe oepesa.

cobvimusi, onepayuu Hao coovimusaMu, 00veouHeHue u
nepeceuenue coovimutl, ouazpamma Jinepa (Jinrepa—
Benna), coesmecmuule u necosmecmmuvlie cooblmus.
H3yuams meopemul 0 6eposimHocmu 00veOuHeHUs: 08YX
(dhopmynsi seposimHocmeti).
Yuacmeoeamv 6 obcyscoenuu pewenua 3adauu, 6 mom

cobvimuil CJIOIHCEHUA

yucre — mekcmogvle  3a0aqu Ha onpeoeneHue

8eposimHocmell 00vbeOUuHeHUsl U nepeceveruss cooblmuil

c NOMOWBIO YUCTIOBOU NPAMOU, ouazpamm Jiinepa,

Gopmynvl crodACeHUS BEPOAMHOCHIEN.

Ocesaueamp NOHAMUA' npaguio VMHOMNCEHUS

eeposimHocmell, YCI06HAsL 6ePOAMHOCMb, HE3A8UCUMbLE

cobbimusl 0epeso CIy4aiHo20 onvima.

H3yuams  ceoiicmea (onpedenenus)
He3a8UCUMBIX COObLIMUII.

Yuacmeoseamo 6 o6cyscoenuu pewienua 3adauu na

onpeoeneHue U UCNOIb308AHUE HEe3ABUCUMBIX COObIMULL.

Yuacmeoseamo 6 o6cyscoenuu pewenusa 3adauu na

NOUCK 8EPOSIMHOCME, 8 MOM YUCTIe YCIO0BHbIX, C

Ucnojlb3oearnuem depeea C]lyllaﬁHOZO onslmd.

O0001mienue,
KOHTPOJIb

Hpe,Z[CTaBJ'ICHI/IC JaHHBIX. OmnucarenbHas CTaTUCTHKA. Fpa(bm.

BepositHOCT CIIy4aitHOTO COOBITHSI. DJIEMEHTHI
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HOBTOpﬂTb HU3YUYCHHOC U BbBICTPAUBATh CHCTEMY

3HAHUI.




CR))

KOMOMHATOPHKH.

PemaTh 3a1a4m Ha Ipe/ICTABICHUE U OMMCAHUE JAHHBIX C
MOMOIIIbI0 W3YYEHHBIX  XapaKTEPUCTUK (c
KCIIO0Ib30BAaHUEM BU3YAJIILHOM OIMOPHI).

Yuacmeoeamsv ¢ o06cyyicoenuu pewenusn 3anaum c
puMeHeHHEeM rpadoB.

Pemate 3agaum  Ha  HaxoXIEHHE  BEPOSITHOCTHU
CIIy4aifHOTO COOBITHS 10 BEPOSITHOCTSIM 3JIEMEHTapHBIX

COOBITHI, B TOM YHCJI€ B OIBITaX C PaBHOBO3MOXKHBIMU
3JIEMEHTaPHBIMU COOBITUAMH (C BU3YaJIbHOUM OMOPOiA).
Yuacmeosamv ¢ oo6cyyucoenuu pewenus 3anaym Ha
HAXOXKJICHUE BEPOSATHOCTEH O0BEIUHEHHS U TICPECCUCHHUS
COOBITHIA, B TOM YHCJIC HE3aBUCHMBIX, C UCITOJIb30BAHUEM
rpadU4ecKux TPEACTAaBICHUA M JIepeBa CIy4YaiHOTO
OTIBITA.

Yuacmeosamv ¢ obcyyucoenuu pewenus 3anaum Ha
nepeyrciieHne KOMOUHAIIMH (YuCia mepecTaHOBOK, YUCIIa
COUETaHMI), HA HAXOXKICHHE BEPOATHOCTEH COOBITHI ¢
NpUMEHEHHEM KOMOMHATOpPUKH, B TOM 4YHCIE C
MCTIOJIb30BaHNEM TpeyrosbHuKa [lackas.

9 knacc (He meHee 34 4)

Ha3Banue
pa3aesa (TemMbl)
(4HC10 YaCcoB)

OcHoBHOE coepxaHue

XapakTepucTHKA 1eITeJIbHOCTH 00y4a0 M XCS
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IMoBTOpeEHue [IpencraBnenne  mamHbiX.  OnucarenbHass — craTUCTHKA. | [IOBTOPATH M3ydeHHOE U BBICTPAUBAThH cucTemMy
Kypca 8 kiacca Onepanuu Haa coObITHIMEU. He3aBUCMMOCTE COOBITHI. 3HAHUM.

(4 49) PemaTth 3a7a4u Ha NPEJCTABICHNE U ONMUCAHKE TaHHBIX.
Pemiate 3agaum  Ha  HAXOXKICHHE BEPOSTHOCTEH
OOBEIMHEHUS U TIEPECEYCHHS COOBITUH, B TOM YHCIE
HE3aBUCHMBIX, C  HCIOJB30BaHHEM  TpapUUeCcKHX
NPECTaBICHUN U JIepeBa CIy4aiiHOTO OTIbITA.

PemaTts 3a1auu Ha nepevyrcicHUEe KOMOMHANMHN (dncia
NIEPECTAHOBOK, YHCJIAa COYCTAHWH), HA HAXOXJICHHE
BEPOSTHOCTEH COOBITHI c IPUMEHEHUEM
KOMOWHATOPHKH,

B TOM YHUCJIC C UCIIOJIb30BAHUECM TPCYT'OJIbHHUKA ITackams

DJIEeMEeHTBI KombOunaropnoe mnpaBuno ymHoxkeHus. IlepecranoBku. | OcBamBatb Ha  0a30BOM  YPOBHe  NOHSATHA:
xomOuuaTopukn | Pakropuan. CodyeTaHus M YHCIO COYETaHWH. TpeyeonvHux | KOMOMHATOPHOE IPABUIIO YMHOKEHHS, YHNOPAIOYEHHAas
49) Iackana. Ilpaktuueckas pabora «BblunciIeHne BEpOATHOCTENH | mapa, TpoWKa OOBEKTOB, IMEPECTAaHOBKA, (haKTOpUal
C MCIIOJIL30BAHMEM KOMOMHATOPHBIX (DyHKIMM DIEKTPOHHBIX | 4ypcia, COYETAHHME, WYHCIO COYETAHWH, mpey2onbHuK

TabIHID). Hackana.
Pemrate mpocrediiue 3a4a4d Ha  IIEPEUUCIICHUE
YIOPSAIOYEHHBIX nap, TPOEK, [IEPEUYHCIICHHE

MEPECTAHOBOK W COYETAHWU DJIEMEHTOB Pa3IMYHBIX
MHOKeCTB (TI0 00pa3siry).

Pemats mpocreiimime 3agauyM Ha TNpPUMEHEHHE YHUCIA
coyeTaHuil B anrebdpe (COkpal€HHOe YMHOXKEHHE, OMHOM
HeroToHa) (¢ HanpaBisioniei moMoIsio).

Pemarth, mnpuMeHsis KOMOWHATOPHKY, 3aJa4yd Ha
BBIUMCIIEHUE BEPOSATHOCTEH, B TOM YHCIIE€ C ITOMOMIBIO
AEKTPOHHBIX TAOJHUI] B XOJie MpaKTUUYeCKOH paboThl (c
BHU3YaJIbHOU OTIOPOHA).
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I'eomeTpuueckast

BEPOATHOCTH
R

T'eomempuueckas eeposmuocmo. Cnyyaiinslii 66100p MOUKU U3
@ueypel Ha nIOCKOCMU, U3 OMPeE3Kd, U3 02U OKPYIHCHOCHIU.

Ocsaueamv nouamue 2eomempuieckou 6eposmHOCHIU.
Yuacmeoeamv 6 obcyyicoenuu pewenusn 3adauu Ha
Haxodicoenue 8eposmHOCmell 8 ONblmax, NPeocmasuUMbLx
KaK 6bl00p MOYeK U3 MHO20V20NbHUKA, Kpyed, Ompe3Ka
UU Oy2U OKPYHCHOCIU, YUCTI08020 NPOMEIHCYMKA

HUcneiTanusa
bepnynu
(6 9)

Ucnpiranne. Ycenex u Heypnada. Cepusi UCHBITaHUM 110
neporo ycnexa. HMcnoeitanus bepnywm. BepostHocTH
coObITHII B cepum wucnblTaHuii bepuymmu. Ilpaktudeckas
pabota «Vcnbitanus bepHymm».

OcBauBaTh Ha 0230BOM YPOBHE NOHSITHUS: UCIIBITAHUE,
3JIEMEHTapHOE COOBITHE B UCIIBITAHUM (yCIIEX U Heyaua),
cepust HACTyIUICHHE IIepBOro  ycmexa
(neynaun), cepus ucnbiTanuil beprymim.

WUCIIBITAaHUMH,

Pemate  mpocreifmime 3agaYM Ha  HAXOXKJIEHUE
BEPOSITHOCTEW COOBITHI B CEpPUU UCIIBITAHUH JI0 MEPBOTO
ycriexa, B TOM YHCIe C MPUMEHEHHEM (OPMYIIBI CyMMBI
reOMETPUUECKON Mporpeccuu (¢ omopoil Ha CIpaBOYHYIO
UH(HOPMAIIHIO).

Pemate npocreiimmue

3agavum Ha HaXO0XJICHUC

BEPOSTHOCTEH  DJIEMEHTAapHbIX COOBITUH B cepuu
WCIBITAaHUN bepHy/UIM, Ha HaXOXKIEHUE BEPOATHOCTH
ONPEACNIEHHOTO YHCJIa YCHEXOB B CEPUM HCIBITAHUN
bepuymnu (¢ BU3yanbHOM OMOPOi).

H3yuars B X01€ npakTH4yeckoi padoThbl, B TOM YHCIIE C
MIOMOIIIBIO IU(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B

cepuM UCIbITaHui bepHysum

Cayuaitnas

BeJIMYUMHA

(64)

CrnyuaiiHast BEIMYMHA U PACTIPEAEIEHUE BEPOSITHOCTEN.

MareMaTtnyeckoe OXHIJAHUE M JUCIEpPCUs  CIy4alHOU
BennuuHbL. [IprMepsl MaTeMaTH4EeCKOro OKUIAHUS KaK
TEOPETUYECKOr0 CPEIHEr0 3HAYCHUS BEJTUYNHBI.

[TonsiTre o 3akoHe OonbIINX yKcel. MI3MepeHne BeposaTHOCTeM
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OcBoutb Ha 0230BOM YPOBHE NMOHSTHS: CITy4aiiHas
BEJINYMHA, 3Ha4YCHHE CIIy4alHON
pacrnpeieieHre BEPOSITHOCTEN.

H3zyuyarts n 00cyK1aTh IPUMEPBI JUCKPETHBIX U

BCJIINYHUHEI,

HEMpPEPBIBHBIX CIy4allHBIX BEJIMYUH (POCT, BEC YEIOBEKa,




C IIOMOIIBIO YaCTOT. HpI/IMCHCHI/IC 3aKOHA OOJIBIINX YUCEI.

YUCIICHHOCTD HAaCEJICHUS, JIpyrue W3MEHYHBBIE
BEJIMUMHBI, PacCMaTpUBABIIMECS B Kypc€ CTAaTUCTHKH),
MOACIBbHBIX CHy‘IﬁfIHBIX BCJIMYMH, CBA3aHHBIX Cco
CIIy4aiHBIMU

onbiTaMH (OpocaHHe€ MOHETHI, HWIrPajJbHOW KOCTH, CO

CIIy4aiiHbIM BBIOOPOM H T. I1.).

OcBauBarthb Ha 0aszoBOM YPOBHE MOHATHSA.
MaTeMaTUYECKOE OXKUIAHWUE CIIYyYalHOW BEJIMYMHBI Kak
TEOPETUUYECKOE cpenHee 3Ha4YCHME, JIACTIepCUs

CIIy4ailHOM BEJIMYMHBI KaK aHAJIOT JUCIIEPCUU YHUCIOBOIO
Habopa.

Pemiate 3aja4um Ha BBIUKCIEHUE MAaTEMATHYECKOTO
OXXKMJIaHUSI W  JIUCIIEPCUU  JIUCKPETHOW  CIlydailHOU
BEJIMYMHBI 110 3aIaHHOMY PacIpeiesieHuI0, B TOM YHCIIE
3a/1a4, CBSI3aHHBIX CO CTpPaxOBaHUEM U JIOTepesMU (C
HaIpaBJISIONIEH TTOMOIIIBIO).

3HAKOMHUTBCSI C MAaTeMAaTHYEeCKUM  OXHUJIAHUEM W
JUCIIEPCUEN HEKOTOPBIX pacCHpelesieHuid, B TOM YHUCIIE
pacnpeneneHns cly4alHOW BEJIUYUHBI «YUCIIO YCIIEXOB)
B CEpUU UCHBITaHUH bepHyim.

HN3yuarp  yacToTy COOBITHSS B TOBTOPSIFOIIMXCS
CIIy4alHBIX ONBITaX KaK CIy4ailHyIO BEJIUYHHY.
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3HAKOMHUTBCS C 3aKOHOM OonbImx uymcen (B ¢opme
bepnynnu): npu OOJBIIOM 4YKCIE ONBITOB YacToTa
COOBITHS OJIM3KA K €r0 BEPOSTHOCTH.

Pemats, 3agaum  Ha U3MEpPEHHUE BEPOSTHOCTEH C
MOMOIIIBIO YacTOT (C HAMPABJIAIONICH MTOMOIIBIO).
OO6cy:x1aTh POJIb 3aKOHA OOJBUINX YKHCET B 000CHOBAaHUU
YaCTOTHOTO METO/1a U3MEPEHHUSI BEPOSITHOCTEH.
OO0cy:x1aTh 3aKOH OONBUIMX 4YHCENl Kak MpOSIBICHUE
CTaTHUCTUYECKOW YCTOMYUBOCTH B U3MEHUHBBIX SIBJICHHSIX,
pONb 3aKOHA OONBILIMX YHCET B MPHUPOAEC U B KU3HU
YeloBeKa.

0O000menue,

KOHTPO.JIb
(10 v)

[IpencraBnenue  aHHBIX.
BepositHoCTh CIIy4ailHOTO COOBITHA.
kKoMOMHaTopuKu. CiydaifHbIe BEIMIMHBI U PACIIPEICIICHHUS.

OmnucarenpHas  CTaTUCTHKA.
OJIEMEHTHI

IToBTOPATH U3yYEHHOE U BBICTPAUBATH CUCTEMY
3HAHHH.

Pemarts 3a1a4u Ha NpeICTaBICHUE U ONMCAHUE JJAHHBIX.
Pemathb 3a1aumM Ha HAXOXKICHUE BEPOSITHOCTEH COOBITHIA,
B TOM 4YHCI€ B OIBITaX C PaBHOBO3MOXHBIMU
3JIEMEHTAPHBIMU COOBITHSIMH, BEPOATHOCTEMN
O0OBEAMHEHUS ¥ TIEPEeCceYeHMs] COOBITHUI, BBIYUCIATH
BEPOSATHOCTM B  ONBITAX C CEpUSAMHU  CIYYaWHBIX
HUCITLITAaHUHN

[Ipu pazpaboTke pabouell mporpamMMbl B TEMAaTUYECKOM IUJIAHUPOBAHMM JIOJDKHBI OBITH YYTEHBI BO3MOKHOCTH
UCIIOJIb30BaHUS AJEKTPOHHBIX (LU(POBBIX) 00pa30BaTEIbHBIX PECYPCOB, SIBISIFOIIMXCS y4eOHO-METOIUYECKUMU MaTepraIaMu
(MyJIbTUMEIUUHBIE TPOTrPaMMBI,

BOCIIUTAHUSI PA3JIMYHBIX TPYII MOJIb30BaTeNIel, MPEICTaBICHHBIMU B 3JIEKTPOHHOM (LM(POBOM) BHUEC U PEATU3YIOIIUMHU

DJICKTPOHHBIE YYEeOHWKH W 3aJaYHUKU, OJICKTPOHHBIC OWUOIMOTEKH, BHUPTyaJbHbBIE
7abopaTopuu, UTPOBBIC MPOTPAMMBI, KOJIIEKIIMHA U(PPOBBIX 00Pa30BATEIBHBIX PECYPCOB), UCTIONIB3YEMBbIMH I OOYUYCHHS U

nunakTudeckue Bo3MoxkHoctu KT, comeprkanne KOTOPBIX COOTBETCTBYET 3aKOHOAATENILCTBY 00 00pa30BaHUM.
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