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MMOACHUTEJIBHAA 3AIIMCKA

OBLLIAA XAPAKTEPUCTMKA YYEBHOIO MPEAMETA «MATEMATUKA~

Ilpumepnast ~ paGouast  mporpamma 1O  MaTeMaTHKEe IS
oOyuaromuxcsi 5—9  kjaccoB  pa3paboraHa Ha  OCHOBE
denepabHOIO TOCYJAPCTBEHHOTO 00pa30BaTEBHOTO CTaHIapTa
OCHOBHOTO o00mIero oOpa3zoBaHHMsi C Y4ETOM M COBPEMEHHBIX
MHPOBBIX TpeOOBaHMI, MPEHABSABIICMBIX K MaTeMaTHUYECKOMY
00pa30oBaHMUIO, M TPAIWIHH POCCHICKOrO0 0Opa3oBaHMs, KOTOPBIC

o0ecrieynBaroT OBJIaZICHUE KITFOUEBBIMH KOMITETCHIIUSIMH,
COCTaBIISIFOIIMMH  OCHOBY JUISI HEINPEPBIBHOTO 0O0Opa3oBaHusl U
caMOpa3BUTHsI, a  TaKXE  IEJOCTHOCTh  OOIIEKYJIbTYpPHOTO,

JIMYHOCTHOTO W II03HABATEIIBHOTO pa3BUTHsA oOOydaromwuxcs. B
pabodeii mporpamMme y4YTeHbI HACU U IOJIoKeHUs KoHIenuu
pa3BUTHSI ~ MaTeMaTHdeckoro  obOpaszoBanust B  Poccuiickoi
Denepanun. B smoxy umdposoit TpaHchopmamum Bcex cdep
YEeJOBEYECKON [esITeIbHOCTH HEBO3MOXKHO CTaTh OOpa30BaHHBIM
COBPEMEHHBIM  4YEJIOBEKOM oe3 0a3oBoit MaTeMaTUYECKOMN
MNOATOTOBKHU. YK€ B IIKOJIE MaTeéMaTHKa CIY>»XHUT OIIOPHBIM
MpeIMETOM ISl M3Yy4YEeHHUs CMEXXHBIX JUCHUIUIMH, a MOCJE NIKOJbI
peanbHOMN HEOOXOTUMOCTBIO CTaHOBUTCHA HEIpepbIBHOE
obpa3oBaHue, qTO0 TpebyeT TOJIHOIICHHOM 0azoBoi
oOmeoOpa3oBaTeIbHON HOATOTOBKH, B TOM qucie u
MaTeMaTH4ecKoi. DTo OOyCJIOBJICHO TEM, YTO B HAIIIM JTHHU PACTET
4uCI0 npodeccuii, CBSI3aHHBIX c HENOoCPEeICTBEHHBIM
IIPpUMEHEHUEM MaTEeMaTHKH: U B cdepe dKOHOMHUKH, U B OH3HEce,
U B TEXHOJOIMYECKUX00JIaCTsIX, M Ja)kKe B I'yMaHUTApHBIX cdepax.
Takum 00pa3zoM, Kpyr HIKOJBHHUKOB, s KOTOPBIX MaTeMaTHKa
MOJKET CTaTh 3HAYUMBIM IIPEIMETOM, PACIIUPSIETCS.
ITpakTudeckass MOJIE3HOCTh MaTEeMaTHKU OOYCJIOBJIEHA TEM, YTO
e€ mpeaMeToOM SBISIOTCS (QyHIaAMEHTAJbHBIE CTPYKTYPHI HAIIIEro
MHpa: MPOCTPAHCTBEHHBIE (OPMBI U KOJIWYCSCTBEHHBIC OTHOIICHHUS
OT MNPOCTEHIINX, YCBAMBAEMBIX B HENOCPEACTBEHHOM OIBITE, IO
JTOCTAaTOYHO CJOXXHBIX, HEOOXOIMMBIX JJIsi Pa3BUTHUS HAyYHBIX U
NpUKJIAAHBIX MIAeh. be3 KOHKpPETHBIX MaTeMaTUYECKUX 3HaHUN
3aTPpYJHEHO NMOHUMaHWUE MPUHIIUIIOB YCTPOWCTBA U UCIIOJB30BaHUS
COBPEMEHHO TEeXHHKHU, BOCTIPUSITHE 3 WHTEPIIpEeTaIns
pa3HooOpa3HoOW COMUANIbHOW, HSKOHOMHYECKOW, MOJUTHYECKOU
nHpopmanun, ManodpPeKTuBHAa TMOBCEIHEBHAs IpaKTHUYECKas
AesaTeabHoCTh. KaxaoMy uesoBeKy B CBOEH KMU3HU HNPUXOAUTCS
BBIMOJIHATL PACYETBl M COCTABIISAITH AJTOPUTMBI, HAXOIUTh H
NPUMEHSITE  (GOPMYJIbI, BJIAJIETh NPAKTHUYECKHUMH  HpUEMaMU
reOMETPUYECKNX M3MEPEHUH M IMOCTPOCHUN, YUTaTh WH(OOpPMAILUIO,
MPeACTaBICHHYIO B BHIE Talnu,



auarpaMM M Tpa(UKOB, JKHUTh B YCJIOBHUSIX HCONPENECIEHHOCTH H
TIOHUMAaTh BEPOSITHOCTHBIN XapaKTep CIIydalHBIX COOBITHH.

OOHOBPEMEHHO € pacmiupeHHeM cdep NPUMEHEHUs] MaTeMaTHKU B
COBpEMEHHOM  obmiectBe Bc€  Oojee  BaKHBIM  CTAHOBHUTCS
MaTeMaTUYECCKUMI CTHJIb MBIIICHHUS, P OSIBIISTIOIIIUACS B
ompenenéHHBIX YMCTBEHHBIX HaBBIKaxXx. B Tmpoiiecce H3ydeHUs
MAaTEMAaTHUKH B apCeHaJ NPpUEMOB M METOJOB MBINIJICHUS YEJIOBEKa
€CTECTBEHHBIM OOpa30oM BKIIOYAIOTCS WHIYKIUS W JASAyKIHS,
0000mIeHNEe U KOHKPETHU3aIlNsI, aHAJINU3 U CHHTE3, KilaccuuKanus u
cucremMartusaius, aoOcTtparmpoBanue U aHaimorusa. OOBEKTHI
MaTeMaTHYECKUX YMO3aK/IIOUeHUH, NpaBWia HX KOHCTPYHPOBAHUS
pacKpbBIBAIOT MEXaHWU3M JIOTHYECKUX IOCTPOCHHH, CIOCOOCTBYIOT
BBIpabOTKEe yMeHHs (GOPMYyJIMPOBATH, OOOCHOBBIBATH M JIOKAa3bIBATH
CY’KJICHUSI, TEM CaMBIMPa3BHUBaIOT JIOTHYECKOE MBIIUIeHUE. Beayas
poib MPUHAITICKUT MaTeMaTHuKe u B ¢dopmupoBanuun
AITOPUTMHYECKONH KOMITIOHEHTBHI MBIIUICHHUSI U BOCIIUTAaHUN yMEHUHN
ﬂeﬁCTBOBaTb I10 3aJJaHHBbIM ajaropurmam, COBCPHICHCTBOBATH
HM3BECTHBIE U KOHCTPYHUPOBaTh HOBbIE. B mpornecce penieHus 3agad —
OCHOBOM y4YeOHOIl HOeSATEeIIbHOCTHM Ha YypOKax MaTeMaTHUKh —
pa3BUBAIOTCSI  TaK)XXE TBOpYECKass W MpPUKIagHasi  CTOPOHBI
MBIIIIJICHUA .

OOydyenne MaTemMaTuke JaéT  BO3MOXHOCTH  pa3BHUBATh Yy
00y4arIUXCcsl TOYHYIO, pallMOHaIBHYIO M WHOOPMATUBHYIO pEYb,
yMeHHe oTOMpaTh Hanbosiee MOAXOSIINE SI3bIKOBbIE, CHMBOJIMYECKHE,
rpadguueckre cpeacTBa JUISI BEIPAXKEHUS CY>XKJICHUNW W HArJsSITHOTO UX
IpeACTaBIICHUSL.

HeoOGXoanuMBIM KOMIIOHEHTOM OOIIeH KyJIbTyphl B COBPEMEHHOM
TOJIKOBAaHUU SIBIISIETCS] OOIlee 3HAKOMCTBO C METOJaMHU TO3HAHMUS
JICUCTBUTEJIBHOCTH,  IPEJCTaBJIeHUEe O MpeaMeTe U  MeTojax
MaT€MaTHUKH, HX OTJINYUH OT METOJO0B APYIrux e€CTCCTBECHHBIX U
TyMaHUTApHBIX HayK, 00 OCOOEHHOCTSAX NMPUMEHEHHUS MaTEeMaTHKH JJIsI
pelIeHrusT HayYHBIX ®W TPUKIAIHBIX 3amad. Takum  obOpaszom,
MaTeMaTH4eckoe OoOpa3oBaHME BHOCHUT CBOHM BKIIaJ B (opMuUpOBaHUE
OOMIEHKYIbTYpBI YeJI0BEKa.

HN3yuyeHne MaTeMaTHKH TakXe CIIOCOOCTBYET ICTETHYESCKOMY
BOCHHTAHUIO  YEJIOBEKa, IIOHMMAHWIO KpacoTbl M  HW3SIIECTBa
MaTeMaTHYECKUX PACCYXIACHHUN, BOCHPHUATHIO TEOMETPHUIECKUX (HOpPM,
YCBOGHHUIO HJCH CUMMETPHUH.

LUE/IM U OCOBEHHOCTU U3YYEHMA YYEBHOIO NPEAMETA
«MATEMATUKA~. 5-9 KJIACCbI

HpPIOpI/ITCTHI)IMI/I I CJIIIMH O6y‘ICHHH MareMaTuke B 5—9 Kkiaccax



ABJIAIOTCA:

1. dopmupoBaHHWe IEHTPATBHBIX MaTEMaTHYCCKUX NOHATHH (YHUCIIO,
BeJIMYHMHA, TeoMeTpuueckas (urypa, nepeMeHHas, BEpOSATHOCTb,
dbyHkMN), o0ecrneunBaroImnx IPEEeMCTBEHHOCTh "u
IIEePCIIEKTUBHOCThE MAaTEMaTHYECKOTrOo 00pa30BaHUs O0YyUYaroIINXCsi;

2. moaBeneHHE OOydYalOmMIMXCs Ha JOCTYIIHOM JUISI HUX YPOBHE K
OCO3HAHHUIO B3aHMMOCBSI3M MaTEMaTHKH WU OKPY’Karollero Mupa,
IMOHMMaHHE  MaTEeMaTUKM  KaK  4acTH  OoOmed  KyJIbTyphl
YeJIOBEYEeCTBA;

3. pa3BUTHE MHTEJUIEKTyalbHBIX MW TBOPYECKHX CIIOCOOHOCTEH
00yYaromuxcs, MO3HaBaTeIbHONH aKTUBHOCTH, HMCCIEIOBATEIBCKUX
yMeHHﬁ, KPpUTUYIHOCTHU MBIIJICHUW A, HUHTEpECa K HU3YUYCHUTIO
MaTeMaTHKU;

4. ¢dopmupoBanue (HYHKIHOHAJIBHOW MaTeMaTHYE€CKOH IpaMOTHOCTH:
YMEHHS pacno3HaBaTh NPOSBICHUS MaTeMaTUYECKUX MOHITHH,
OOBEKTOB M 3aKOHOMEpPHOCTEHl B peajibHbIX J>KU3HEHHBIX
CUTyallHsIX W IIPU H3YYCHUH JAPYTHX YYEOHBIX HIPEIMETOB,

OPOSBICHUSA 3aBUCHUMOCTEN " 3aKOHOMEPHOCTEH,
dopmymupoBaTh HUX Ha SA3bBIKE MaTEeMaTHKA W CO37aBaTh
MaTeMaTHYECKHUE MOJENIH, OPUMEHSTH OCBOEHHBIM
MaTeMaTU4ECKUN anmapar JUTST peunieHus NPaKTUKO-

OPMEHTHPOBAHHBIX 3aJa4, HWHTEPIPETHPOBATH U OIIEHUBATH

NOJIyYEeHHBIE pe3yJIbTaTHI.

OCHOBHBIE JIMHUM COJAEp)KaHUsi Kypca wmaremMaruku B 5—9
knaccax: «Ywucna ® BBIYHCICHHSD», «Anredopa» («Anredbpanmyeckue

BBIPXKEHUS», «YpaBHEHHUS 3 HEpPaBEHCTBaY), «DyHKIUN,
«I'eomerpust»  («['eomeTpuueckne GUIYypBI W HUX  CBOMCTBa»,
«M3MepeHne TEOMETPUUYECKHX  BEIMYUHY), «BeposTHOCTH u

cTaTUCTUKa». JlaHHBIE JIMHUU Pa3BUBAIOTCS IapajuleIbHO, KaXkJaas B
COOTBETCTBUHC COOCTBEHHOM JIOTUKOM, OTHAKO HE HE3aBUCHUMO OJHA OT
ApYyroi, a B TECHOM KOHTakTe W B3aumojeiictsuu. Kpome srtoro, mx
OOBEIMHSIET JIOTUUECKAasl COCTAaBIISIIONIAsl, TPAJAMLIMOHHO IpUCYyIIas
MaTeMaTHKEe W IIPOHU3BIBAIONIAs BCE MaTeMaTHYECKHUEe KypChl H
comepxkartenpHbie auHuH. CdopmynupoBanHoe B DeneparbHOM
rocyZlapCTBEHHOM 0Opa30oBaTeIbHOM CTaHIapTe€ OCHOBHOTO OOIIETro
oOpa3oBaHUsI  TpeOOBaHME  «yMETh  OIEPHUPOBATH  ITOHITHUIMU:
omnpeneieHue, akchmoMma, Teopema,  JI0Ka3aTeJIbCTBO; yYMEHHE
pacro3HaBaTb HCTHUHHBIE U JIOKHBIE BBICKA3bIBAHUSI, MPUBOJUTH
MNpUMEPBl U KOHTPIPUMEPHI, CTPOUTh BBICKA3BbIBAHUS U OTPUIAHUSA
BBICKA3bIBAaHUI» OTHOCHUTCA KO BCEeM KypcaM, a QopmMupoBaHue
JIOTMYECKUX YMEHHUU paclpeielisieTcsi Mo BCeM rojaM OOydeHHs Ha
YpOBHE OCHOBHOro ob6miero oOpaszoBanus. CojuepkaHue oOpa3zoBaHUs,



COOTBETCTBYIOIIEE IMPEAMETHBIM pe3ylibTaTaM OcCBOeHMs I[lpumepHOM
paboueili mporpaMmbl, paclpeieJIEHHbBIM II0 rojaM oOy4eHwus,
CTPYKTYpHUPOBAaHO TaKHUM OOpa3oM, 4YTOOBI KO BCEM OCHOBHEBIM,
MIPUHITATTHAITEHBIM BOTIpOCaM obOyuarommecs oOparmanice
HEOJIHOKPATHO, 4YTOOBI OBJIQJCHHE MaTEeMaTHYECKUMH NOHSITHIMH H
HaBBIKAMU OCYIIECTBIISLIOCH IIOCJIENOBATEIbHO W IIOCTYNaTeJIbHO, C
coOJIFoIeHHEeM  TNPHHLOMIIA [PEEeMCTBEHHOCTH, a HOBBIC 3HaHUS
BKJIIOYAJIIUCh B OOIIYIO CHCTEMY MaTeMaTH4YSCKUX IPEJACTaBICHUMN
oOydaromwuxcsi, pacmupsis W yriayoisis e€, o0pa3yss TIpOYHbIE
MHOYKECTBCHHBIC CBS3H.

MECTO YYEBHOrO NPEAMETA «MATEMATMKA~ B YYEBHOM MJIAHE

B COOTBETCTBUHU c DenepanbHbIM roCyAapCTBEHHBIM
oOpa3oBaTeJIbHBIM CTaHZApPTOM OCHOBHOTO oOmero oOpa3zoBaHUS
MaTeMaTHKa SIBJISIETCSI 00A3aTEIbHbBIM npeaMeToM Ha AJAaHHOM YPOBHC
obpasoBanusi. B 5—9 kiaccax y4deOHBIH mnpeamer «MaTeMaTukay
TPagUIIMOHHO U3yYaeTCs B paMKaX CICAYIOMINX YISOHBIX KypCOB: B 5—6

Kjlaccax — Kypca «Marematuka», B 7—9 Kiaccax — KypcoB
«Anrebpay» (BKIIOYasi 3JI€MEHThI CTATUCTUKH U TEOPUU BEPOSITHOCTEH)
u «I"eomeTpus». Hacrosmei oporpaMmoi BBOJUTCS

CaMOCTOSITEIbHBIN yUeOHBIN Kypc «BeposiTHOCTh M CTAaTUCTHKA.

Hacrosimeit mporpamMmoil  mpeaycMaTpuBaeTcsl  BBIACICHHE B
y4eOHOM IJIaHE Ha M3y4YeHHEe MaTeMaTHKH B 5—6 kiaccax 5 y4eOHbIX
9acoB B HEJEIIO B TEUECHHE KaXKJIOTO roja odydyenus, B /—9 kiaccax 6
YYEOHBIX YacOB B HEJNEJII0 B TEUYEHHE KaXJIOTO Iroja oOydeHUs], BCEro
952 yueOHBIX Haca.

TemaTnueckoe IUTaHUPOBAHHE YYEOHBIX KYypCOB M PEKOMEHIyeMoe
pacnpeneneHre y4eOHOrO BPEMEHH I HM3YyUYSHUs] OTJEIbHBIX TEM,
MpeajI0oKeHHbIEe B HACTOSIISH mporpamMme, HaJIO0 paccCMaTpUBaTh Kak
MIpUMEpPHBIE OPUEHTHUPHI B MOMOIIb COCTABUTEIIO aBTOPCKON paboueit
MPOTpaMMBbl M IIPEXKJIE BCEro y4YHUTENo. ABTOp paboueil NmporpamMMbl
BIIpaBe YBEJIHUYUTh WU YMEHBIIUTH MPEJIOKEHHOE YHUCIO y4eOHBIX
qacoB Ha TeMy, dYTOOBl yriIyOWThCSI B  TEeMaTHKy, Ooiee
3aMHTEPECOBABIIYI0O  YYEHHKOB, WJIM  HaNpaBUTh  yCHJIHWS  Ha
MNpeoaoJIEeHUEe  3aTpyJdHEHUM. HomycTtmMo ~ Takxke  JIOKaJIbHOE
rnepepacupeneneHne u MepecTaHOBKa 3JIEMEHTOB COJIEP)KaHUSA BHYTPH
JaHHOTrO Kiacca. KoigndyecTBO MpoOBEpOUYHBIX PadOT (TEeMaTHYECKHH U
WTOTOBBIH KOHTPOJIb KadecTBa YCBOCHHs y4€OHOro Marepuaia) U Hux
THUNO (CaMOCTOSITEIbHBIE U KOHTPOJBHBIE PA0OTHI, TECTHI) OCTAIOTCSA Ha
YCMOTpEHHEe yuuTens. Takke yduTedb BIIpaBE€ YBEIHUYUTH WIHA
YMEHBUIUTh YMCJIO Y4YeOHBIX 4YacoB, OTBeAEHHBIX B IIpumepHoit
paboueit mporpamme Ha 000OIIeHHWE, TMOBTOPEHHE, CHUCTEMATHU3AIAIO



3HAaHUU oOydaromuxcsi. EAWMHCTBEHHBIM, HO NPUHIUINAIBHO Ba>XKHBIM
KpUTEPHUEM, SIBIISICTCS JIOCTHIKEHHUE PE3YJIbTATOB O0YyUYEHHS, YKa3aHHBIX
B HACTOsLIEH IIporpaMMme.

IVIAHUPYEMBIE PE3YJbTATBI OCBOEHUAYYEBHOI'O
MMPEIMETA «MATEMATHUKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

OcBoeHHne y4ueOoHOTO npeaMera «MaremaTuka» IOJIKHO
obecrieynBaTh  OOCTHIKEHHE Ha  ypOBHE  OCHOBHOTO  OOIIero
o0Opa3zoBaHUs  CJHEAYIOIIUX  JIMYHOCTHBIX,  METaIlpeIMETHbIX H

MPEeIMETHBIX 00pa30BaTEIILHBIX PE3YJIbTATOB:

JMMHOCTHbIE PE3Y/IbTATHI

JImgHOCTHBIE  pe3yabTaThl OCBOCHHUSI IPOTrpaMMBI  Y4EOHOTO
npeamera «MaTtemaTuka» XapaKTEepU3YHOTCH:

MaTpmMoTMuecKoe BOCMMTaHME:

IpPOSIBJICHUEM HMHTEpeca K MPOUUIOMY MU HACTOSALIEMY POCCHUHCKON
MaTeMaTHKH, LICHHOCTHBIM OTHOIICHUEM K  JOCTHIKCHHSIM
pPOCCUHMCKUX MaTE€MaTHKOB M POCCHUMCKONW MaTeMaTH4YE€CKOM HIKOJIbI,
K HCOOJB30BAaHUIO DJTUX JOCTMIKEHUM B JAPYrHX HayKaxX U
npuKIagHbIXchepax.

Fpam,anCKoe N AYXOBHO-HPaBCTBEHHOE BOCMHTAHUE!

TOTOBHOCTBIO K BBITTIOJTHCHU IO 00s13aHHOCTEN rpaxxaaHvuHa nu
peanu3anyu ero npas, IpeACTaBICHHUEM O MaTeMaTHYECKUX OCHOBAaX
(YHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYP, SIBICHUMH, IIPOLIEIYD
rpakJIaHCKOTO o0ImiecTBa (BBIOOPHI, OMPOCHI M IP.); TOTOBHOCTBIO K
OOCY)XJICHHIO 3THYECKHX MPOOJIeM, CBSI3aHHBIX C IPAKTHYSCKHUM
MIPUMEHEHUEM JTOCTHIKCHUH HAayKH, OCO3HAHMEM Ba>XHOCTH MOPaJIbHO-
OTUYCCKHUX IMMPHUHIHUIIOB B ACATCIbHOCTHU yqéHOFO.

TpyAoBoe BOCMMTaAHME:

YCTAaHOBKOM Ha aKTHBHOE y4dacTHE B PELICHUM NPAKTUYECKHUX 3ajau
MaTeMaTUYECKOU HaIpaBJICHHOCTH, OCO3HAaHUEM BAXXHOCTU
MaTeMaTHYeCKOro oOpa3oBaHUs Ha NPOTSDKEHHHM BCEH JKU3HHM  JUIS
ycrmemrHoit ~ mpodeccHoHambHOW  NESITEIbHOCTH W Pa3BHTHEM
HEOOXOMMMBIX YMEHHH; OCO3HAaHHBIM BBIOOPOM U IIOCTPOCHHUEM
WHIVWBUIYaJIbHOU TPAacKTOPHU OOpa30BaHUS U >KU3HCHHBIX IUIAHOB C
y49ETOM JIMYHBIX WHTEPECOB M OOIIECCTBEHHBIX MTOTPEOHOCTEIA.



JcTeTUYECKoe BOCMMUTAHME:

CITIOCOOHOCTBHIO K OMOIMOHAJIBHOMY U 3CTCTHYCCKOMY BOCHPHSTHIO
MaTeMaTHYEeCKUX OOBEKTOB, 3aJad, peUICHHH, pacCyKICHUIL;
YMEHHIO BUJIETh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

L||eH HOCTK HAaYy4YHOIr 0 NO3HaHKA:

OpUEHTaluueil B JIESITEJIBHOCTM HAa COBPEMEHHYIO CHCTEMY
HAYYHBIX IIPEICTABICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSA
YeJoBeKa, MPUPOJBI M OOLIecTBa, IMOHMMaHHUEM MaTeMaTH4YeCKOHU
HAyKH KakK c(epbl 4eJIOBEYECKOH JIeITEIIbHOCTH, DTAIIOB €€ pPa3BUTHS
W 3HAYUMOCTH JUIA Pa3BUTHUsI [UBWIN3AIMH; OBJIAICHHUEM SI3BIKOM
MaTeMaTUKU U MaTeMaTH4YeCKON KyJbTYypOM KaK CpeJCTBOM NO3HAaHUSI
MHpa; OBJIAACHHEM IPOCTEHIINMU HaBBIKAMH MCCJIEI0BATEIbCKOMN
NESITEIIBHOCTH.

®usmnyeckoe BocnuTaHue, (HOPMMPOBAHME Ky/bTypbl 340POBbA M
3MOLMOHA/IBHOTO 61aronoyyms:

TOTOBHOCTBHIO IIPHMEHSITH MaTE€MaTHYECKHE 3HAHUsI B MHTEpecax
CBOETO 3JI0POBbBs, BEICHHUSA 3J0POBOTO oOOpa3a >KH3HU (340pPOBOE
nuTaHue, cOaJTaHCUPOBAHHBIN PEXXHUM 3aHSITHH M OTABIXA, PEryisipHas
(pnsmaeckas aKTHUBHOCTB); c(hOpMHUPOBAHHOCTHIO HaBBIKa
pediekcun, NpU3HAHHEM CBOEro IpaBa Ha OMIHOKY M TakKOI'O K€
npaBa Jpyroro 4ejoBeKa.

JKoNnorMyeckoe BOCMMTaHME:

OpI/IeHTaHHeﬁ Ha MOPUMCECHCHHEC MATCMATHYCCKHX 3HAHUU JJIs1
pelreHusi 3aga4 B 00OJIaCTM COXPAaHHOCTH OKpY’Kalolled cpensl,
IUTAHUPOBAHHUS ITOCTYIIKOB M OLICHKH MUX BO3MOYHBIX ITOCJIEICTBHU
JUIL  OKpyXKarolleld cpenbl; OCO3HAaHHMEM IJI00AJIbHOIO XapaKTepa
AKOJIOTUYECKUX ITPOOIEeM U MyTel MX pelIeHUs.

JIM4HOCTHbIE pe3yaibTathl, o6ecneqMBa+ou4Me ajiantaumio o6yqa+ou4eroc5| K
M3MEHAKLWMMCA YCI0BUAM coumaanoﬁ n I'IpMpOp,HOl‘;i cpeabl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIOBUSX HEOIPEASIEHHOCTH,
MOBBILIEHUIO YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 NPaKTUYECKYIO
EeSITEeIbHOCTh, B TOM 4YHMCJI€ YMEHHE YUYUThCA Yy JpYrux JIOJeH,
npuoOpeTaTh B COBMECTHOHW JEATEJIHbHOCTH HOBBIE 3HAHUWS, HABBIKH W
KOMITETEHIIUH U3 ONBITA JIPYTHUX;

HEOOXOIUMOCThIO B (DOPMHUPOBAHHUK HOBBIX 3HAHWI, B TOM YHCIIC
bopmynupoBaTh HaeU, NOHATHS, THIIOTE3bI 00 OOBEKTaX W SIBJICHUSX, B
TOM YHCJIE paHee HE U3BECTHBIX, OCO3HABATh JEPUIIUTHI COOCTBEHHBIX
3HAHUU U KOMIIETEHTHOCTEH, MJIAaHUPOBATh CBOE Pa3BUTHE;

CITIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYK) CHTYAIUIO, BOCIIPUHHUMATH
CTPECCOBYIO CHTYaIlUIO KakK BBI3OB, TpeOYIOIUNH KOHTpPMED,



KOPPEKTHUPOBATH OpUHUMaeMBbIe penieHus " OeHUCTBHS,
popmypoBaTh U OLICHUBATh PUCKU U MOCICACTBUSA, GOPMUPOBATH
OTIBIT.

METAIPEAMETHBIE PE3YJIbTATBI

MeTaHpeﬂMeTHbIe PE3yabTaThl OCBOCHU nporpaMmbl y'-Ie6HOFO
npeameTa «MaremMmaTuka XapaKTCPU3YHOTCA OBJIaICHUECM
YHUBEPCANbHBIMU nosHasameavHbviMU deticmsuamu,
YHUBEPCANbHBIMU — KOMMYHUKAMUSHbLIMU delicmeusamu U
YHUBEPCANbHBIMU PE2YAUMUBHBIMU Jelicmeusamu.

1) YHueepcanvHble nO3HaAgameabMble delicmaua obecnewusarom
dopmuposarue 6a308blX KOSHUMUBHBLIX Npouecco8 o0byuaruuxcs
(oceoeHue Memodo8 NO3HAHUA OKpYyXcawouwle2co mupda; npumeHeHue
A02UHecKUx, uccaedo8amenbCckux onepauutl, ymeHuil pabomams c
ungopmayuetl).

ba3zoBble jJoruyeckue aeiicTBUS:

BBISIBJIATH u XapakTepU30BaTh CyILIIECTBEHHBIE MIPU3HAKU
MaTeMaTHYECKUX OOBEKTOB, IIOHSTHH, OTHOIICHUH  MEXIy
HOHATHUSAMU; ¢dopmynupoBarb oIpeneIeHus IIOHSITUM;
yCTaHaBJIMBATh CYILIIECTBEHHBIN MPU3HAK KjaccuuKanmm,

OCHOBaHWUS IS 00OOIIEHNSI U CpaBHEHUSI, KPUTEPUH ITPOBOINUMOTO
aHanuns3a;

BOCHPHUHUMATh, (OPMYJIMPOBATH W IIPEOOPa30OBBIBATH CYXKICHHUSI:
YTBEpPIHUTEIbHBIE U OTPUIATEIIbHBIC, €IMHUYHBIC, YACTHBIC U OOIINE;

YCJIOBHBIE;

BBIABIATL MaT€MaTUYE€CKUE 3aKOHOMEPHOCTH, B3aWUMOCBA3U U
HPOTUBOPEUMS B ¢daxkrax, JaHHBIX, HaOJIIOAEHUSX u
YTBEPXKIACHUAX;  HOpenilaraTb KpuTepuu JIJIs1 BBISIBJICHUS

3aKOHOMEPHOCTEH U MPOTUBOPCUH;

JieJIaTh BBIBOJIbI C MCHOJIb30BAHUEM 3aKOHOB JIOTMKH, NECIYKTHUBHBIX U
HHAYKTUBHBIX YMO3AKIIOUYSHUN, YMO3AKIIOUEHU MO aHAJIOTHH;
pa3dupaThk JOKa3aTeIIbCTBA MATEMATHUYCCKUX YTBEPKICHUHN (MpsIMBbIC
M OT TIPOTUBHOTO), TIPOBOJUTH CAMOCTOSITEIIbHO HECIIOXKHBIE
JT0Ka3aTeabCTBa MaTeMaTHYECKUX ¢akTos, BBICTpanBaTh
apryMeHTaluIo, OPUBOIUTH OpuUMepbI u KOHTPIPUMEPHI;
00OCHOBEIBaTh COOCTBECHHBIC PACCYKICHHUS;

BBIOHpATh cnoco® pemieHuss ydeOHOW 3agaum  (CpaBHUBATH
HECKOJIbKO BapHaHTOB PEIICHHsS, BHIOUPATh HamOOJIee MOIXOISIIHNA
C y4€TOM CaMOCTOSITCIILHO BBIJICJICHHBIX KPUTCPHUECB).

BasoBble nccaenoBaTeabckue AeiicTBUA:



HUCIIOIB30BaTh BOIPOCHI KaK HCCIENOBATEIIBCKUH HHCTPYMEHT
IMO3HAHUS; dbopmynupoBaThb BOMPOCHL, (uxcupyromue
IpOTHBOpEUYHe,  MNpobOIeMy,  CaMOCTOSTEILHO  YCTAHABIHNBAaTh
HCKOMOE U TaHHOE, (OpPMHUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO
MO3UIUI0, MHEHHUE;

IIPOBOJIHUTE 110 CaAMOCTOSITEIIbHO COCTABJICHHOMY IUJIaHY HECJIOKHBIN
SKCIIEPUMEHT, HEOONbIIOE UCCIEAOBAHUE II0 YCTAaHOBJICHHIO
0COOEHHOCTEH MaTeMaTHYECKOro O00bEeKTa, 3aBHCUMOCTEH OOBEKTOB
MEXIy coboif;

caMOCTOSITeIbHO (opMysHpoBaTh OOOOIIEHUSI HM  BBIBOABI IO
pe3yabTaram MIPOBEIEHHOTO HaOJIIOIeHUS, HCCJIEJOBAHUSI,
OLICHMBATh JTOCTOBEPHOCTH NOJIYYCHHBIX PE3yJIbTaTOB, BBIBOAOB U
0000I1IIeHNI;

IPOrHO3UPOBATh BO3MOYKHOE pa3BHTHE MHpolecca, a TakKke
BbIABUTaTh MPCAIIOJIIOKECHUA O €TI0 Pa3BUTHUU B HOBBIX YCJIIOBHUAX.

Pa6oTa ¢ MHdopMmauuen:

BBISIBJISITh HEJOCTATOYHOCTH U U30BITOYHOCTh HH(pOpMAIINHU, TaHHBIX,
HEOOXOMUMBIX IS PEIICHUS 3aIadH;

BBIOUpATH, aHaJIM3UupPOBAaTh, CHUCTEeMaTHU3UPOBATh H
HHTEPIIPETUPOBATh HH(MOPMAIIHIO PAa3IUYHBIX BHAOB # GOpM
IpeaCTaBIICHUS;

BBIOMpaATh (opMy TIpeICTaBICHUS HH(DOPMAIMHA U WIITIOCTPHUPOBATH
pemaeMble 3aJadd CXEMaMH, JUarpaMMaM#, HHOU Tpapukod u uxX
KOMOWHAIUSIMHU;

OLICHUBATh HaAEXHOCTh nHpopmanuu o KPUTEPUSIM,
HIPENJIOKEHHBIM Y4UTEJIEM W chopMyJIMPOBAHHBIM
CaMOCTOSITEJILHO.

2) YHusepcaabHble KOMMYHUKaMuUEHbbLe delicmsus

obecneuusarom copMuUpO8aAHHOCTNH COYUANbHBIX HABBLKOB
obyuarowuxcs.

O6uweHue:

1.

BOCIIPUHUMATh H (POPMYJIHPOBATH CYXKJCHUS B COOTBETCTBHU C
YCIIOBHSIMHU U HEJSIMHU OOIISHUS;, SICHO, TOYHO, TPAMOTHO BBIpakaTh
CBOIO TOYKY 3pEHHUsI B YCTHBIX M NHUCBMEHHBIX TEKCTaxX, JaBaTh
MOSICHEHUsI 1O  XOAY PpEeUIeHUs 3ajlaud, KOMMEHTUPOBATh
MOJIyYEeHHBIN pe3yibTarT;

B XoJe OOCYyXJeHHs 3aJaBaTh BOMNPOCKI MO  CYIIECTBY
obcyx1aeMoit TEMBblI, OpoOIEMBI, peuaemoit 3aja4u,
BBICKA3bIBaTh HJI€W, HAICJIEHHbIE Ha TOWUCK pPEIISHUSs;
COMOCTABJISITh CBOU CYKJICHUSIC CYXJICHUSIMH APYTUX YYACTHUKOB
auanora, OOHapy>XHWBaTh pa3jIMdUE W CXOJICTBO IIO3HUIUN; B



KOppekTHO# ¢dopme dopmMymnupoBaTh pa3HOTJIACHUS, CBOU
BO3paXCHUSI;

3. IpencTaBiATH pe3ydabTaTbl PCELICHHUS 3aladd, JKCIIEPUMCEHTA,
WCCIENOBAaHUSA, MPOEKTa; CaMOCTOSTEIFHO BBIOHpaTh ¢dopmar
BBICTYIUICHUsI C Y4&TOM 3ajad MNpe3eHTalMu H OCOOEHHOCTEH

Ay ITUTOPHUH.
CoTpyaHMYEeCTBO:

IIOHHUMAaTh HW HCIIOJB30BaTh IIpeUMyILIECCTBa KOMaHI[HOI\//I H
UHJIUBUAYaATbHON padoThI npu pemenun Y4EeOHBIX
MATEMaAaTHYCCKHUX 3aaa4; IIPUHHUMATH neiab COBMECTHOM

NesITeIbHOCTH, IUJIAHUPOBATh OPraHU3alHMI0 COBMECTHOH paboThl,
pacnpenenaTs BHIABL paboT, JOTOBAapUBaThCA, OOCYXKIATh MPOLECC U
pe3ysibTaT paboThl; 0600aTh MHCHUS HECKOJIBKUX JIIOCH;
y4acTBOBaTh B TPYHNIOBHEIX ¢dopMax padoThl (0O0CYKIACHUS, OOMEH
MHEHHSIMH, MO3TOBBI€ IITYPMBl M Jp.); BBINOJHSITH CBOIO 4YacTh
paboThl M KOOPJAWHHUPOBATH CBOM JCHCTBHS C APYTHMMH UICHAMU
KOMaH/Ibl; OIICHUBATh Ka4eCTBO CBOETO BKJIAJa B OOLIMIl MPOIYKT IIO
KpUTEepHUsIM, cHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOACHCTBUS.

3) YuugepcaavHbvle pe2yasamueMble Oeiicmeus obecnewusarom
@dopMuposaHue CMbICA0BbIX YCMAHOBOK U MHCUSHEHHbIX HABHIKOS
AUYHOCTU.

CamoopraHusaums:

CaMOCTOSITEJIBHO COCTaBJIATH IUJIaH, aJTOPUTM peIIeHUA 3ajadyd (MIHu
€ro 4YacTh), BBIOMpATHh CIIOCOO pemeHuss ¢ Y4ETOM HMEIOIINXCS
pecypcoB M COOCTBEHHBIX BO3MOXXHOCTEH, aprymMeHTHpPOBaTh U
KOPPEKTHPOBAaTh BAPUAHTHI PELICHUN ¢ y4ETOM HOBOU MH(pOpMaInH.

CaMOKOHTpOb:

BJIAaJACTh CHOCOOaMHU CaMOIIPOBEpPKH, CaMOKOHTPOJS TIpoliecca u
pe3yipTaTa pemieHus] MaTeMaTUYeCKOW 3a7ayuu;

MIPEeABUICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH IPH PEHICHUU
3a7a4d, BHOCHUTHh KOPPEKTHUBBI B [IEITEIbHOCTH HAa OCHOBE HOBBIX
00CTOSITEIILCTB, HalJIECHHBIX OMIMOOK, BBISIBJICHHBIX TPY/THOCTEH;
OIICHWBATh COOTBETCTBHE pe3yJbTaTa IEATCIBHOCTH IIOCTABJICHHOM
OeIu ¥ YCIOBHUSAM, OOBSICHATH IIPUYUHBI JOCTHIKEHUS WIH
HEJIOCTIDKCHHUA  IIeJIM, HaXOAWTh  OIIMOKY, JaBaTh  OLICHKY
MPpUOOPETEHHOMY OIIBITY.

NMPEAMETHbBIE PE3Y/IbTATbI

IIpenmeTHbie  pe3ysbraThl  OcBOeHHMs  [IpumepHoit  pabGoueit
IpOoTrpaMMbl IO MaTEMAaTHKE IPEICTABICHBI IO ToAgaM OOydYEeHHUs B



CIIEAYIOUINX pa3fieax MporpaMMbl B paMKaxX OTAEIBbHBIX KypCOB: B 5—
6 kiaccax — Kypca «MaremaTtuka», B /—9 Kjlaccax — KypCcOB
«Axrebpa», «'eomeTpus», « BepoITHOCTH M CTATUCTHKA.

Pa3zBuTHe nOTMYECKMX IPEACTABICHHUN M HABBIKOB JIOTHYECKOTO
MBILIJICHUSI OCYIISCTBISETCS Ha IMPOTSHKEHHH BCEX JIET OOy4YEeHHS B
OCHOBHOM  MIKOJIE B  paMKaxX BCeX  Ha3BaHHBIX KYypPCOB.
ITpenmnomaraercst, 9TO BBITYCKHUK OCHOBHOMW IIIKOJIBI CMOXET CTPOUTH
BBICKA3bIBAHUS U  OTPUIAHHUSA  BBICKA3bIBAHUN, paclo3HaBaTh
UCTHUHHBIE WU JIOXHBIE BBICKa3bIBaHUS, HOPUBOJUTH NPUMEPHI U
KOHTPOPHUMEpPHI, OBJAAEET IOHITHUSIMHU: OIpPEJCIICHHEe, aKCHuoMa,
TEOpeMa, JOKa3aTEIbCTBO — M HAYYHUTCS HCIIOJIB30BaTh HX IIPHU
BBIMTOJIHCHU N YUYCOHBIX U BHCYUYCOHBIX 3a7ad.

IIPUMEPHASL PABOYASA MPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHUKAY. 5-6 KJTACCBI

HEJA U3YYEHUSA YYEBHOT'O KYPCA

IIpuopuTteTHRIMHU IIETSIMU OOYYCHHSI MaTeMaTHKe B 5—O6 Kjaccax

SIBJISTEOTCSI:

1. npopomxenue  (GOPMHUPOBAHUSI  OCHOBHBIX  MaTeMaTHYECKHUX
MOHATHUMI (aucio, BEJIMUMHA, reoMeTpuyeckKas durypa),
obecrieynBarOIINX MIPEEeMCTBEHHOCTD u MEePCIeKTUBHOCTH
MaTEeMaTHYECKOTO 00pa3oBaHUs O00yYarOIINXCs;

2. pa3BUTHE UHTEJUIEKTYaJlbHBIX W TBOPYECKHUX CIIOCOOHOCTEH
00y4aromMuXxcsi, TO3HABATEJIbHOW aKTUBHOCTH, HCCJICI0BATEIbCKHUX
YMEHHUH, HHTEepeca K U3yYCHHIO MaTEeMaTHKH;

3. monBemeHWEe OOyYArOMIMXCS HA JOCTYITHOM [JISI HUX YPOBHE K
OCO3HAHUIO B3aUMOCBSI3M MaTEMaTHKH U OKPY KAIOIIETrO MHUPa;

4. dopmupoBaHme QYHKIIMOHAITBHON MaTEeMaTHYECKON TI'PaMOTHOCTH:
YMEHHsI paclio3HaBaTh MaTeMaTHYeCKHe OOBEKTHl B PEaJbHBIX
J)KU3HEHHBIX CHUTyallusiX, [PUMEHSITh OCBOCHHBIC YMEHHUS JJIsi
peuieHus: MPaKkTUKO-OPUSHTUPOBAHHBIX 33j1a4, UHTEPIPETUPOBATH
MOJIydYeHHBIE pe3yJIbTaThbl W OLIEHWBAaTh WX Ha COOTBETCTBHUE
NPAKTUYECKOU CUTYyallH.

OCHOBHBIE TMHUHU COJEPKaHUS Kypca MaTeMaTHKH B 5—6 Kiaccax
— apudmMeTrndeckass M TE€OMETPHUYECKasi, KOTOpPBIE pPa3BUBAIOTCS
rmapajulejibHO, KaXkJasi B COOTBETCTBHUM C COOCTBEHHOW JIOTMKOM,
OJTHaKO, HE HE3aBHCHUMO OJIHa OT APYTrol, a B TECHOM KOHTAaKTEe U
B3auMoJieiictTBuu. Takke B Kypce MNOPOUCXOJAUT 3HAKOMCTBO C
3JIEMEHTAMH aJIreOpbl U ONMUCATEIbHON CTATHUCTUKH.



N3yuenne apuPMETHIECKOTO MaTepuaia  HadMHAeTCs co
cCUCTeMaTHU3alMU M Pa3BUTUsS 3HAHUH O HATypaJIbHBIX 4HCHAX,
MIOJIyYEeHHBIX B HadaIbHOW mmIkoje. IIpum 3TOM coBeplIeHCTBOBaHHE
BBIYHCIIUTEIILHOH TEXHUKH M (OPMHPOBAHHUE HOBBIX TECOPETHUECKHUX
3HAHUI CcodYeTaeTcs C pPa3BUTUEM BBIUUCIUTEIBHON KyJIbTYpPHI, B
YaCTHOCTH C OOyYEHHUEM IMPOCTEUINM MpuéMaM MPUKHUAKA U OLEHKHU
pe3yabTaToOB BBIUHCIICHUH. Hzyuenne HaTypaJbHBIX qucen
npoaoJokaeTcsi B 6 Kjacce 3HAKOMCTBOM C HadajlbHBIMU TOHSITHUSIMH
TEOPUU JIEIUMOCTH.

Jpyro#i kpymHbIi OJ0K B COJIEp)KaHUN apu(PMETHYECKOW JIMHUU —
5T0 Apobm. Hauamo m3ydeHus: OOBIKHOBEHHBIX U JIECATUYIHBIX OpoOeit
OTHECEHO K 5 KilacCy. DTO TEPBBIH dTAll B OCBOCHHH IpoOeii, Korma
MMPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU HJACSIMHU, IMOHSITUSIMH TEMBI.
IIpu sTOM paccMOTpeHHE OOBIKHOBEHHBIX ApOOeii B IOJHOM 0O0BEME
MPEINIECTBYET M3YUYCHHUIO JIECATUYHBIX NpoOeil, 9To 1esecoodpasHo ¢
TOYKHM 3PEHUS JIOTUKH H3JI0KEHHUSA YHCJIOBOM JIMHUM, KOTJa MHpaBuia
JNEWCTBHM C JECATHUYHBIMH JPOOSIMH MOXXHO OOOCHOBAaTh YK€
W3BECTHBIMHU QJITOPUTMAaMH BBHIITOJHEHHUS TEUCTBUI ¢ OOBIKHOBEHHBIMH
ApoOsiMH.  3HAKOMCTBO C  JGCSTHYHBIMHU  APOOSIMH  PaCIIUPHUT
BO3MOJXHOCTH  JJIsI TOHMMaHUS  OOYydYaloIIMMHUCS  IPHUKIATHOTO
MIPUMEHEHUsI HOBOM 3aIllMCH NPH HU3YUYECHHH JAPYTHX NPEIAMETOB W IPH
MPaKTUYECKOM Hcmosib3oBaHuu. K 6 Kjaccy OTHecéH BTOpPOW 3Tam B
U3y4YeHUU ApoOell, rae MNPOUCXOIUT COBEPIICHCTBOBAHWE HABBIKOB
CpaBHEHHMSI M  IIpeoOpa3oBaHHsI  JpoOei, OCBOEHHE  HOBBIX
BBIYHCIIUTEIILHBIX JITOPUTMOB, OTTAYMBAHWE TEXHUKH BBIYHUCIICHUH, B
TOM YHCJIE 3HAYCHUI BBIPAXXECHHUN, COACPIKAIIUX U OOBIKHOBEHHBIC, U
JIeCSITHYHBIE  ApOOM,  YCTaHOBJICHHE  CBs3€d  MEXJy  HUMH,
paccMoTpeHre npuéMOB pelieHus 3aja4d Ha npoou. B Havane 6 kiacca
MIPOUCXOAUT 3HAKOMCTBO C MOHSITHEM IIPOIIEHTA.

OCOOCHHOCTBIO N3YUEHHUS MOJIOKHUTEILHBIX U OTPUIATEIIbHBIX YHCEI
SIBJISIETCSI TO, YTO OHHM TaKX€ MOTYT paccMaTpHUBAaTHCS B HECKOJIBKO
sranoB. B 6 kiacce B Hauyasne ulyueHusi Tembl «IlojoxurenbHbIC U
oTpULlaTeNbHBIE 4YMCHIa» BblAensercs noarema «llensle uyucna», B
paMKax KOTOPOM 3HAaKOMCTBO C OTPHUIATEIBHBIMH 4YHCIAMU U
JNEUCTBUSIMU C TOJIOKHUTEABHBIMH W OTPUIATEAbHBIMH YHCIIAMU
MIPOUCXOJAUT HAa OCHOBE COJAEPIKATEIBHOTO MOAX0/1a. DTO MO3BOJISIET Ha
JIOCTYIHOM YPOBHE MO3HAKOMUTH yYalllUXCs MPAKTUUYECKH CO BCEMH
OCHOBHBIMH TIOHSITHSIMHA TEMBI, B TOM YHCJIE U C MpaBUJIaMH 3HAKOB
npu BBIIIOJIHEHU N apuPMETHIECKUX AeNUCTBUM. WN3yuenue
palMoHaIbHBIX YHMCEJ HAa 9TOM HE 3aKOHYHUTCS, a OyJIeT IPOJOIKEHO B
Kypce anreOpnl 7 Kijlacca, 4TO CTaHET CIEAYIOIMIMM IPOXOJOM BCEX
NPUHIHUIIHAIBHBIX BOIIPOCOB, TEM CaMbIM pa3JeJICHHE TPyIHOCTEH



oOJyierdyaeT BOCHPHUSITHE MaTepuajlia, a paclpeielICcHHEe BO BPEMEHU
CIIOCOOCTBYET IMPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

IIpu oOyuyeHHH pemeHUI0 TEKCTOBBIX 3amgad B 5—6 Kiaccax
HUCIIONB3YIOTCA  apuPMETHUECKHEe TPHUEMBI pEHICHHUSA. 1EeKCTOBBIE
3aJlauy, peniaeMbie MpU OTPabOTKE BBIYMCIUTEIIBHBIX HAaBBIKOB B5—6
KjlaccaX, pacCMaTpHUBalOTCs 3aJadd CJIEAYIOIIUX BHUAOB: 3aJadyd Ha
JIBMDKEHHE, HAa YacTH, Ha MOKYIKH, Ha pabOTy M NMPOU3BOAUTEIHHOCTb,
Ha TIPOIEHTHI, Ha OTHOIIEHWs W mnponopuun. Kpome TorO,
oOyuarommuecst 3HaKOMSITCSI ¢ NMpUEMaMHu pelIeHUs 3aaad nepedopom
BO3MOXXHBIX BapWaHTOB, yd4aTcsa padoratb ¢ wWHOpMAIHEH,
MIpPEACTAaBIICHHON B (popMe TaOIIMI] HIIH JTHarpaMM.

B IIpumepHoit paboueii mporpaMMe IIpeIyCMOTPEeHO (GOPMUPOBAHUE
MPOIIEACBTUYECKUX aJireOpanyeckux IpeacTaBieHuil. bykBa kak
CHMBOJI HEKOTOPOTO 4YHCJIAa B 3aBHCHMOCTH OT MaTeMaTHYECKOTO
KOHTEKCTa BBOJMUTCS TOCTEIICHHO. ByKBEHHass CHMBOJIMKA IIHPOKO
HCIIOJIB3YETCSl ITIPEXJIe BCEro JUIsl 3alMCH OOIIMX YTBEPXKICHHUH H
MIpeaI0KeHUH, dbopmymn, B YaCTHOCTHU il BBIYMCIICHUSA
TE€OMETPUYECKNX BEJIWYNH, B KAYECTBE «3aMECTHUTEISD UHCIIA.

B kxypce «Martematukn» 5—6 KJIacCOB MpEACTaBJICHAa HarjsiaHas
reoMeTpHsi, HallpaBJICHHAas Ha pa3BUTHE OOPa3HOTO0 MBIIUICHUS,
IIPOCTPAHCTBEHHOTO BOOOpaXXECHUS, WN300pa3UTEIbHBIX yMEHHNH. IDTO
Ba>XHBIH 3Tall B U3YyUYCHHUH I'€OMETPHUH, KOTOPHIH OCYHIECTBIISACTCS Ha
HarJISIAHO-IPAKTUYECKOM  YpPOBHE, OIHpaeTCcs Ha  HarJSIHO-
obpa3zHoe MbIIUICHHE OOyd4aromuxcs. boibmas poiabs OTBOAUTCS
MMPaKTUYIECKOU JIeATEIILHOCTH, OMBITY, 3KCIIEPUMEHTY,
moaenupoBann. OOydaromuecss 3HAKOMSTCS C Te€OMETPHUYECKUMU
¢urypamMm Ha IIJIOCKOCTH M B IPOCTPAHCTBE, C HMX IPOCTECHITNMU
KOHUTypausiMH, ydarcs H300pa’kaTh WX HA HEJIWHOBAHHOW U
KJIeTJyaTou Oymare, paccMaTpuBalOT HUX IIPOCTEHIHne cBoucTBa. B
Oporecce H3y4YeHHUs] HArJSITHOW TeOMETPUM 3HaHWA, IOJYyYCHHBIC
oOydJalomuMuCcsT B HavaJlbHOM IIKOJIE, CHCTEMAaTH3HPYIOTCS |
pacuImpsroTCcs.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

CormacHo ydyeOHOMYy TIulaHy B 5—6  KJjaccax HM3ydaeTcs
MHTErpUPOBAHHBIM HpeamMer «MaremaTuka», KOTOpbIH BKJIIOYAET
apudMEeTHYCCKUII MaTepuadl W HAIrJSIAHYIO TEOMETpPHUIO, a TaK>Ke
OpOTIeAEBTUYECKHUE CBEJICHUsI W3 alreOphl, JJIEMEHTBHI JIOTUKH U
Hadvajia OMmMcaTeIbHOW CTaTUCTHUKU.

V4eOHBIN IJIaH Ha U3YYCHHUE MAaTEMaTUKU B 5—O6 KjlaccaXx OTBOIHUT
HEC MCHee 5 ydYeOHBIX YacOB B HEJNCIIO B TCUYCHHUE KaXKIOro rojaa



0o0yuenwus, Bcero He meHee 340 y4ucOHBIX 4acoOB

COJEP XAHHUE YYEBHOI'O KYPCA (I1IO 'OJJAM OBYUEHMUS)
5 kiace

Hamypansuvie uucna u nyo

HarypanpHoe wuwwmcno. Psn  HarypanbHbix uucen. Ywucno 0.
H3o06parkeHrne HaTypajbHBIX dYHCEN TOYKAMH Ha KOOPJIWHATHOU
(9UCIOBO) TPAMOH.

TTosunmonHast cucremMa CYHUCICHHUs. PuUMckasi HyMepaius Kak
MpUMEP HEMO3UIIMOHHOW CUCTEMbI CUUCICHHs. JlecsiTuuHas cuctema
CUYUCIICHMUSI.

CpaBHeHHE HATypaJbHBIX YHCEJ, CPAaBHEHHE HATYpPaJbHBIX UHCEI C
nyném. CriocoObl cpaBHeHHs. OKpYTrIIEHHE HATYpPaJbHBIX YHCEI.

Cio)XkeHue HaTypajdbHbIX YHCEJ; CBOWCTBO HYyJIsI NPU CIOXEHUU.
Brruntanme Kkak gaeiicTBHEe, O0OpaTHOE CIOXKCHHIO. YMHOXXCHHE
HaTypaJdbHBIX YHCEJ; CBOMCTBAa HYyJIs W E€IUHHUIBI IPU yMHOXEHHH.
Jenenue Kkak pgeiicTtBue, oOpaTHOe YMHOXEHHIO. KOMIIOHEHTBI
JerCcTBUM, CBSI3b MEXIY HUMHU. IIpoBepka pe3yabTaTta
apudmernyeckoro paeuctBus. IlepemMecTuTenbHOE M COYETATEIIBLHOE
CBOHMCTBa (3aKOHBI) CJIOXXEHHUS W YMHOXXEHHS, paclpeIeINTeIbHOe
CBOMCTBO (3aKOH) yMHOECHHUSI.

Hcnonp3oBanue OyKB ST 0003HaYeHHUs HEU3BECTHOTO
KOMIOHCHTA M 3alIUCH CBOUCTB apU(PMETUICCKUX ACUCTBUIA.

Henmurenu u KpaTHbIE 4YHCIIA, PA3JI0OKEHUE Ha MHOXXHUTEIU.
IIpocTtbie u cocrtaBHble yucia. [Ipu3naku neaumoctu Ha 2, 5, 10, 3,
9./lesteHrEe C OCTATKOM.

CreneHp € HaTypaJbHBIM IIOKa3aTejieM. 3alMucChb 4YHUCJIa B BHUJIE
CYMMBI pa3psiAHBIX CJIaraeMBbIX.

YHucinoBoe BbIpa)keHHe. BpruncieHune 3HaY€HUM  YUCIOBBIX
BBIPA’KEHUU; MOPSAOK BBIINOJIHEHUs AeUcTBUM. Mcrniosnbp30BaHue npu
BBIUHCJICHUSIX NEPEMECTUTEJIBHOIO M COYETaTEeIbHOTO CBOMCTB
(3aKOHOB) CJIOXKEHHUSI M YMHOMXEHHS, PacCIpeeIUTEIbHOr0 CBOMCTBA
YMHOXCHHSI.

Jlpoou
IIpencraBienrne o0 ApPoOOH Kak CIIOCOOE 3aIllMCHh YacTH BEJIWYHUHEIL.

OOrIkHOBeHHBIE npoOu. IlpaBHiBbHBIE W HENPaBHIBHBIE JIPOOH.
CMemaHHasi ApoOb; NpPEJCTaBICHHUE CMEIIaHHOW Jpodu B BHUIE
HENpaBMWJILHOW NpoOWM ™ BBHIJACICHHE I1I€JIOH YacTH dYuciaa "3
HeTpaBWIIbLHOW apoOu. M3o0paxenue npobeidl ToukamMu Ha YHUCIOBOU
npssmoii. OcHOBHOe cBo¥icTBO npodu. CokpamieHue ApoOei.



IMpusenenne npodu Kk HOBoMy 3HaMeHaTelrto. CpaBHeHUE IpoOeii.

CrnoxxeHue W BhIUMTAHHE JNpoOeil. YMHOXKEHUE W AelieHue apodOeit;
B3aMMHO-0OpaTHbie ApoOu. Haxork/ieHue 4acTh LEeJI0ro M MEeJIoro Io
ero 4acTH.

Hecsatnanas 3anucek apobeit. [IpencraBieHne necsITUIHON IpoOH B
BUJIC OOBIKHOBEHHO. M300pakeHUE NICCATUYHBIX IPOOCH TOUYKaMU Ha
quCcI0BOM npsiMoii. CpaBHEHHE AECATHYHBIX IPOOCii.

ApudmeTndyecKkue ASHUCTBUS C ASCATUYHBIMU ApoOsimu. OKpyricHUS
JIECATUIHBIX TPOOCH.

Pewenue mexkcmogoix 3aoau

PerieHre  TEKCTOBBIX  3ajJad  apuU(PMETHUYECKUM  CHOCOOOM.
Pemienne Jsormyeckux 3ajad. Pernrenue 3angad 1nepebopoM  Bcex
BO3MOJKHBIX BapWaHTOB. VCIONb30BaHWE TIPH pPEIICHUH 3a1ad
TaOJIUI[ U CXEM.

Pemienne 3amau, coaep)Kallux 3aBUCUMOCTH, CBSI3bIBAIOIIHUE
BEJIMYUHBI: CKOPOCTH, BpEMs, pacCCTOSHUE, II€Ha, KOJHUYECTBO,
CTOUMOCTh. EJWHUIIBI U3MEpPCHHUs: MacChl, 00BbEMa, IICHBIL;
paccTosiHusl, BpeMEHH, CcKOpocTU. CBs3p MeXAYy €IUHULAMU
U3MEPEHUS KAXKJI0U BEITUYUHBI.

PenteHue OCHOBHBIX 3ajlay Ha JAPOOH.

IIpencraBineHnne JaHHBIX B BUJE TAOJHUIl, CTOJIOYATHIX JTHUATrPaMM.

Haznaonaa ceomempusn

Harnsimaele mpencraBieHuss O (urypax Ha IJIOCKOCTHU: TOYKaA,
npsimMasi, OTpe30K, JydY, YroJ, JIOMaHas, MHOTOYTOJIbHUK,
OKPY’KHOCTb, Kpyr. YroJ. IIpssMoil, ocTpblil, TYIol U pa3BEPHYTHIA
YTJIIBL.

JnuHa oTpe3ka, MEeTpUYECKHE €AWHUIIBI JJINHBL. J[JTnHa JJOMaHOi,
MIepUMETP MHOTOYroJibHUKa. l3MepeHne ©u TIOCTPOCHHUE YIJIOB C
IMOMOIIIBIO TPAaHCIIOPTHPA.

Harnssmaele mpencraBieHust o  ¢GuUrypax Ha  IUIOCKOCTH:
MHOTOYTOJIBHUK; TPSIMOYTOJIbHUK, KBajpaT; TpPEyroJbHUK, O
paBeHCcTBE QUTYD.

N300pakenne ¢uryp, B TOM dYHCIEe Ha KJieTdaTtoil Oymare.
I[TocTtpoenmne koHUTypanmui W3 YacTed NPsIMON, OKPYKHOCTH Ha
HEJIMHOBAaHHOW W KileTyaToil 6ymare. Vcriosb30BaHME CBOWCTB CTOPOH
M YTJIOB MPSIMOYTOJIBHUKA, KBajparTa.

IImomane OpSIMOYroJIbHUKA U MHOTOYTOJIBHHUKOB, COCTaBICHHBIX H3
OpsSIMOYTOJIBHUKOB, B TOM dYHcie GUryp, H300pakEHHBIX Ha
KJeryaTtoi 6ymare. EqnHUIIBI M3MEpEHUs TUIOMIAH.

Harnsimaele  mpejacTaBieHUsT O  NPOCTPAHCTBEHHBIX  QUrypax:
MPSAMOYTOJIbHBIHM napajuiejienunen, KyO, MHOTOIPpaHHUKH.



N300pakeHne MNPOCTEHUIINX MHOTOTPaHHUKOB. Pa3BépTkm kyba U
napaiuienenunena. Coznanue Mojeseii MHOTOrpaHHHKOB (M3 Oymarw,
IIPOBOJIOKH, IUIACTHJIMHA U Ip.).

O0BEM TIPAMOYTOJIFHOTO TMapajuieyienumena, Kyoda. Emxuauis
U3MepeHust oobéma.

6 xitacc

Hamypanvnoie uucna

ApudpmeTnyeckue AEHCTBUS C MHOTO3HAYHBIMHU HaTypaJbHBIMU
qycjaMmu. YUUCIOBBIE BBIPAKEHUSI, MOPSAOK AEUCTBUM, UCHOJIb30BAHUE
ckoOok. Hcnosp30oBaHHE TIPU BBIYUCICHUSX MEPEMECTUTCILHOTO U
COoYeTaTeIbHOTO CBOWCTB CJIOKCHUS Hu YMHOEHHUS,
pacnpeneauTesIbHOTO CBOMCTBA YMHO>KEHHUSI. OkpyrieHue
HaTypaJIbHbIX YHCECII.

Jemurenu w KpaTHBIC YHUCIa; HAHOONBIMUUA OOMHA NEenuTenh H
HauWMCHbIlee o0Iiee KpaTHoe. JeaIuMOCTh CyMMBI U TMPOU3BEICHUS.
JleneHue ¢ ocTaTKkoOM.

Apoou
OOBIKHOBEHHAsi JApOO0b, OCHOBHOE CBOWMCTBO JpOOH, COKpalleHHE

npoOeii. CpaBHEHHE W yHOpsiAoYMBaHuE ApoOci. PemieHue 3amay Ha
HaXO0JICHHUE YaCTH OT IEJIOT0 U IEJIOT0 IO ero dacTtu. JpodHoe ynucio
Kak pe3ylbTaT AelicHUs. [IperncraBieHHe NECATUYHON NPOOU B BHIC
OOBIKHOBEHHOU IPOOM M BO3MO>KHOCTH MPEACTABIICHUS] OOBIKHOBEHHOM
Ipobu B BHUJE JeCATUYHOW. JlecsiTHUHBIE NpOOM M MeTpudyecKas
cuctema Mep. ApudmMeTHIecKue ACHCTBHUS U YHUCIOBBIC BBIPAKCHUS C
OOBIKHOBEHHBIMH M JECATUYHBIMU APOOSIMH.

OtHomeHune. JleaxeHwne B JTaHHOM  OTHOIIeHWH. MacmrTao,
nponopuusi. IlpuMeHeHne nponopuui Npyu peUIeHUd 3ajad4.

ITonsatue mnpomeHta. BprauciIeHHe MPOIEHTA OT BEJIUYUHBI U
BEJIMYMHBI MO €€ MPOIEHTY. BrIpa)keHue MNPOLEHTOB AECATUYHBIMU
npob6simu. Pemrenne 3amay Ha TPONEHTHL. BpIpa’keHHME OTHOIICHUS
BEJIIMYMH B MPOIICHTAX.

Ilonosicumenvuvie u ompuyamenvhvle uucia

ITonoxurenbHble W OTpuULATeNlbHble uucia. Llensle uyucna. Moaynb
quca, reoMeTpuyecKas UHTEpIIpeTaIus MOy JIst quca.
N300pakeHue dYwnceal Ha KOOPJAMHATHOW mpsiMor. YwMcioBbIe
npomexxyTku. CpaBHeHHEe Yucel. ApudMeTHYEeCKUe JICHCTBUS C
MOJIOKUTEIBHBIMH U OTPULIATEIIbHBIMHU YN CJIAMH.

IlpsiMmoyrospHasi cucreMa KOOpAMHAT Ha IuockocTtu. KoopauHarsl
TOYKHM Ha TJIOCKOCTH, abcmucca um opawHata. [locTpoeHne TOdYeK H
(puryp Ha KOOPJIAMHATHON IUIOCKOCTH.



bykeennvie eviparicenus

IIpumenenue OyKB JJIsl 3allUCH MaTeMaTHYE€CKHUX BBIPAXKCHUH U
npennoxennii. CBoiicTBa apudmMeTndeckux naelcTBuii. BykBeHHBIC
BBID@)XXEHUSI M YHCIOBBIE IIOJICTAHOBKH. byKBEHHBIE paBEHCTBA,
HaxOXXJCHHWE HEHU3BECTHOro KoMmnoHeHTa. Dopmyisl;  (HOpMyIIbl
mepuMeTpa W IUIoIaayd NOPsIMOYTOJbHUKA, KBaJapara, oO0BEMa
napajuieJenunena u Kyoa.

Peuienue mexcmoswvix 3aoau

PemieHue  TEKCTOBBIX  3a7gad  apU(PMETHUYSCKHUM  CIIOCOOOM.
Pemenue noruyeckmx 3amad. PerreHwe 3amad mepebopoM Bcex
BO3MO>XHBIX BapUaHTOB.

Pemenue 3aJaa4, coacprKammx 3aBHCHUMOCTMU, CBsA3bIBAKOIIIUX
BEJIMUHUHBI: CKOPOCTb, BpPEMSs, PACCTOSIHHE; I1I€Ha, KOJUYECTBO,
CTOMMOCTB; NMPOWU3BOJUTEIBHOCTh, BpeMsi, 00bEM paboThl. EnuHHIBI
U3MEpPEHUsI: MAacChl, CTOUMOCTH; PACCTOSIHUSI, BPEMEHU, CKOPOCTH.
CBsi3p MEXKJ1y €AUHHUILIAMU U3MEPEHUST KaXKJOW BEJIUYUHBI.

Pemenue 3ana4, cBA3aHHBIX C OTHOLIEHHUEM, IPOIIOPLHUOHAIBHOCTBIO
BCJIIMYUH, MNpOUOCHTaAMHU; PpCEHICHHUEC OCHOBHLIX 3aJaa4d Ha Ilp06I/I "
npouieHTel. OrneHka W TPHUKUJKA, OKpYyTJIeHHEe pe3yJbTaTa.
CocraBineHnne OyKBEHHBIX BBIpAXXCHHU TO YCIOBHIO 3aadH.
[IpencraBneHne TaHHBIX C ITOMOIIBIO TaOUI U AuarpamMM. Ctoinb4aTeie
JuarpaMmbl. YTCHUEC U ITOCTPOCHUCEC. Yrtenue KPYTrOBbIX JuarpamMm.

Haznaonaa ceomempusn

Harnsigaele npencraBiieHust o (guUrypax Ha IUIOCKOCTH: TOYKA,
npsiMasi, OTpPEe30K, Jyd, YyIroJ, JIOMaHasi, = MHOI'OYI'OJIbHUK,
4eTBIPEXYTOJIBHUK, TPEYTOJIBHUK, OKPY>KHOCTD, KPYT.

BzanMHoe pacmoyoxeHne JABYX IIPSAMBIX Ha  IUJIOCKOCTH,
napajuieabHbIE HNpsIMbIE, NEPHEHAUKYIsIpHbIEe npsMmble. M3mepenue
PacCTOSIHUM: MEXIy ABYMsl TOUKAaMH, OT TOYKH [0 OPsIMOU; AJIMHA
MapuipyTa Ha KBaJpaTHOM CETKe.

HN3mepenne u nocTpoeHUE YIJI0B C MOMOIIBIO TpaHCOHOpTUpa. Buasl
TPEYIrOJbHUKOB: OCTPOYIOJIbHBIM, MNPsIMOYIOJbHBIM, TYNOYTOJIbHBIN;
paBHOOEAPEHHBIH, PaBHOCTOPOHHUH. UeThIpEXYTOJIbHUK, IPUMEPHI
4eTBIPEXYTOJIBHUKOB. [IpSIMOYTrONBbHUK, KBaApaT: HCHOJIb30BaHHUE
CBOMCTB CTOPOH, yIJIOB, nuaroHajneil. M3o06paxeHnereoMeTpuIecKnx
¢buryp Ha HeaMHOBaHHOW OyMare ¢ MCHOJB30BAaHUEM IIUPKYJIS,
JIMHEWKH, YToJdbHHUKA, TpaHcrnopTupa. IlocTpoenuss Ha kieTyaToM
Oymare.

ITepumerp ™mHOTOyrodpHHKa. lloHsTHEe TUIOMIAaAW (QUTYPHI,
eAUHUIIBI  HM3MepeHust ruromaau. IlpubnmkEéHHOE  H3MepeHue
mwromanu  ¢uryp, B TOM  YHCJIE€ Ha KBaJpaTHOW  CeTKe.



I[MTpuOmm>xE€HHOE N3MEPEHHUE UINHBI OKPY>KHOCTH, IJIOIAAH Kpyra.

CumMeTpusi: [eHTpajibHasl, OceBasi U 3€pKajlbHAsT CUMMETPHH.
[TocTpoeHne CUMMETPHUYHBIX (QUTYP.

HarnsmHble mpencTaBiieHHWsT O IPOCTPAHCTBEHHBIX  (QHrypax:
napajuiejienumesa, KyO, Ipu3Ma, NHUpamMuaa, KOHYC, LIHJIWHIApP, MIapu
cdepa. M3006pakeHne npocTpaHcTBeHHBIX Guryp. [Ipumepsl pa3BépTok
MHOTOI'DAaHHUKOB, MUIHHApa # KoHyca. Co3manue Mojuesei
MIPOCTPAHCTBEHHBIX (uryp (M3 Oymaru, NpPOBOJIOKH, IUIACTHUIIMHA U
ap.).

ITousitne 00BEMa; enqUMHUILIBI N3MepeHus 00bEma. OOBEM TIpsIMO-
YTOJIBHOTO Mapasjiesienuiiesia, Kyoa.

[IJTAHUPYEMBIE TIPEJIMETHBIE PE3YJIbTATBI OCBOEHMA [IPUMEPHOI
PABOYEU ITPOT'PAMMEBI KYPCA (ITO TOAAM OBbYUYEHI )

OcBoeHue yueOHOro kypca «Marematuka» B 5—6 kiaccax OCHOBHOM
IIIKOJIbI JOJI2KHO 06eCHe‘II/IBaTB JOCTUIKCHHUEC CIICAYIOMIUX MTPEAMCETHBIX
00pa3oBaTeNIbHBIX PE3YJIbTATOB:

5 xmacc

Yucna u gvluucnenus

1. TloHmMaTh W TPABHIBHO YHOTPEOISITH TEPMHHBI, CBS3aHHBIC C
HATypaJbHBIMA YHCIIAMH, OOBIKHOBEHHBIMHM U JIECSITUYHBIMHU
apoOsMu.

2. CpaBHUBaTh u YHOpPSAA0YUBATH HaTypaJIbHbIE 4qucna,
CpaBHMUBaTh B IIPOCTEUIIUX CJIydasix OOBIKHOBEHHBIE JpoOH,
JIeCATUYHBIE APOOH.

3. CoOTHOCHTH TOYKY Ha KOOPIHHATHOHN (YHCIIOBOW) TPSIMOHA C
COOTBETCTBYIOIIMM €M YHCIOM H H300pa)kaTh HaTypaJibHbIC
4qpcia TOYKaMHU Ha KOOPAMHATHOM (YHUCIIOBOM) MPSMOIL.

4. BemonHATE apudMeTHUecKue IEeHCTBUST C  HAaTypaJIbHBIMHU
4HUCIIaMHU, C OOBIKHOBEHHBIMH JpOOSMHU B MPOCTEHIINX
ciayyJasx.

5. BBIIOIHATE NPOBEPKY, MIPUKUAKY PE3yJIbTaTa BEIYHUCICHUN.

6. OxkpyrisiTh HaTypaJbHbBIC YHCIA.

Peuwienue mexcmoswvix 3aoau

1. Pemratp TEKCTOBBIC 3ajgadyd apuUPMETUUYCCKUM CIIOCOOOM H C
MOMOIIILIO  OPraHM30BAaHHOTO KOHEYHOro Imepedbopa  Bcex
BO3MOJKHBIXBAPHUAHTOB.

2. PeIHaTB 3aJa4u, conep)KamI/Ie 3aBHCHUMOCTH, CBiA3BIBAOIIHUC
BCJIMYUHBI: CKOPOCTH, BpPEeMsl, PACCTOSIHUEC; IICHA, KOJIHUYESCTBO,
CTOUMOCTb.

3. Hcnonp3oBaTh KpaTKHE 3alKUCH, CXEMbI, TaOIUIbI, O0O0O3HAUYCHUS



OpH pEelICHUN 3aaad.

4. Tlonp3oBaThCs OCHOBHBIMH CIONMHUIIaAaMH U3MCPCHUA: IICHBI,

10.

11.

MaccChbl; pPAcCTOSIHUS, BPEMEHH, CKOPOCTH; BbIpakaThb OJHU
€IVHUIIBI BEJINUUHBI Yepe3 JIpyTHe.

W3Bnekars, aHaAJIU3UPOBATH, OII€HUBATh nHpopmanuio,
MpEe/ICTaBJICHHYIO B Ta0iuie, Ha crToysd4yaTtoil muarpaMmme,
WHTEPIPETUPOBATE TNPEACTABJICHHBIC [aHHBIC, HCIIOJIb30BaTh
JIaHHBIE MIPU pEIICHUU 3a7ad.

Haznaonasa zeomempus
[Tosp30BaThbCsl TEOMETPHUYECKHUMHU IOHATUAMH: TOYKa, IpsMasd,
OTpE30K, JIy4, YroJ, MHOTOYT'OJbHHUK, OKPY>XHOCTb, KPYT.
[IpuBOAUTE NPUMEPHl OOBEKTOB OKPYKAIOIIETO MHPA, UMCIOIIUX
bopMy M3yUEHHBIX F€OMETPUYECKUX (DUryp.

Hcnonp30BaTh TEPMHHOJIOTHIO, CBSI3aHHYIO C YTJIaMHU: BEpIIMHA
CTOPOHA; C€ MHOIOYIOJIbHUKaMH: yroj, BEplIHHA, CTOpPOHA,
JIMaroHalib; ¢ OKPY>XHOCTBIO: paJinyc, AUaMeTp, LEHTP.
Hzob6paxkarts U3y4YEeHHBIC reoMeTpHYSCKHUe durypsr Ha
HEJIMHOBAHHON M KJjeTrdyaTo OyMare ¢ IIOMOIIBIO LHUPKYJIsS H
JIMHEUKU.

Haxoaute AnMHBI OTPE3KOB HEIMOCPEACTBEHHBIM H3MEPEHUEM C
IMOMOIIBIO JIMHEHKHU, CTPOUTHh OTPE3KH 3aJaHHOW JJIMHBI, CTPOUTH
OKPY>KHOCTB 3aJJaHHOTO pajuyca.

Hcronp3oBaTh CBOWMCTBA CTOPOH M YIJIOB NOPSIMOYTOJIBHHUKA,
KBaJipaTta Ui HWX IIOCTPOCHMs, BBIYHUCIICHHUsS IUIOMIAAA M
nepuMeTpa.

Berauciaste iepuMeTp M IUIOMIAJb KBaJpaTa, MPsIMOYTOJIBHUKA,
(uryp, cocrTaBJIeHHBIX H3 NOPSIMOYTrOJBHUKOB, B TOM 4YHCIIE
(uryp, n3o0pax€HHBIX Ha KJeT4aTol Oymare.

ITonb30BaTbCsT OCHOBHBIMHU METPUYECKUMH €AWHUIIAMH U3MEpEHUS
JUIMHBI, TUIOIIA/N; BBIpaXXaTh OJHH €JMHUIIBI BEJIWYHUHBI 4depe3
Apyrue.

Pacrnio3naBatsp rnapaJuiesyienumnen, KyO, HCIIOJIb30BaTh
TEPMHUHOJIOTHIO: BEpIINHA, peOpO rpaHb, N3MEPEHUs; HAXOIUTh
U3MepeHusinapaiesenumena, Kyoa.

Berauciaste 00bEM  KyOa, mapajuienenunesa o 3aJaHHBIM
U3MEPEHMSIM, MOJIb30BaThCsI €JIMHUIIAMHU U3MEpeHUsI 00bEMa.
Pemate HecloKHBIE 3aJadud  Ha M3MEPEHHE TI€OMETPHUYSCKUX
BEJIMYMH B MPAKTHYESCKUX CHUTYyaIHsIX.



6 K1ace

Yucna u evtuucienusn

1.

3HaTh W MOHUMATh TEPMHUHBI, CBS3aHHBIC C Pa3JIUYHBIMU
BHUJAMH YHCEII U CIIOCO0aMM MX 3aIUCH, IEPEXOAUTH (E€CIIH 3TO
BO3MOHO)OT OJTHOH (DOPMBI 3aITMCH YHCIIa K JAPYTOu.
CpaBHUBATh U YHOPSAOUYMBATH IIEJIBIC YHCIIA, OOBIKHOBECHHBIC
U JIeCSITHYHBIE JIpoOu, CpaBHHBATh YHCJIA OJIHOIO M Pa3HBIX
3HAKOB.

BrmmonHATe, codeTass yCTHbIE M NHUCBMEHHBIE MOPUEMBI,
apu(dmeTndyeckue OEHCTBUS C HATYPAIBHBIMH U IEJIBIMHU
YHUCIIaMHM, OOBIKHOBEHHBIMH H JECATHUYHBIMHU JPOOSIMH,
MOJIOKUTEJIBHBIMU U OTPULIATECIIBHBIMU YHCJIAMMU.
BeraucasTe 3Ha4Ye€HHUS YHCIOBBIX BBIPAXXEHUM, BBIIIOJIHATH
NPUKUAKY U OIEHKY pe3yJibTaTa BBIUYHCIICHUI; BBIIIOJIHATH
npeoOpa3oBaHUST YUCIOBBIX BBIPAXKCHUH HA OCHOBE CBOMCTB
apuMEeTHUYCCKUX ICHCTBHMA.

COOTHOCUTP  TOYKYy Ha  KOOPJMHATHOH npsiMmou C
COOTBETCTBYIOIIMM €H YHCIIOM M M300pakaTh YHCIIa TOYKAMH
Ha KOOPJAWHATHON MPAMOM, HAXOAUTh MOAYJIb YHUCJA.

COOTHOCUTH TOYKH B HpﬂMoyFOHLHOﬁ CUCTCMC KOOpAHWHAT C
KOOpAWHATAMH 3TOH TOYKHU.

OprrJ’IfITB IICJIbIC 4YHucCjia U JCCATHUYHBIC ,I[pO6I/I, HaxoauThb
HpI/I6J'II/I)KCHI/I$I YHUCCII.

Yucnosvle u 6yK6€HHble 8blparicenus

1.

4,

ITornmMaTe ¥ ynoTpeOssiTh TEPMHHBI, CBA3aHHBIE C 3aIHCHIO
CTENEHU YHcJia, HAXOJUTh KBAJApaT M KyO YHCIa, BBIYHUCIATH
3HAQYEHUS] YMCIIOBBIX BBIPAXKECHUM, COJEPKAIIUX CTEIICHHU.
I[lonp3oBaTbCcss  NpU3HAKAMHU  JIEJIUMOCTH,  PACKJIAJbIBATh
HaTypaJbHBIC YHCJIa Ha MPOCTHIE MHOXKHUTEIIH.

I[Tonp3oBaThcsi  MacmTaboM, COCTABIATH MNPOMOPIHUH U
oTHomIeHus. VIcmomb30BaTh OYKBBI JJIsI OOO3HAUCHHS YHCEN
Ipd 3al0UCH  MaTEeMaTHYECKHUX BBIPAXXKEHUN, COCTAaBIATH
OyKBEHHBIC BBIP@XEHHUS M (POPMyJbl, HaXOIWTHh 3HAYCHUS
OYKBEHHBIX  BBIPAXEHUH,  OCYIIECTBISA HEO0OXO0TUMBIE
MMOJICTAHOBKH M MpPEeoOpa30OBaHMUA.

Haxonute Heus3BeCTHBINI KOMIIOHEHT PaBEHCTBA.

Pewenue mexkcmoswvix 3aoau

1.

Pemiath MHOroOmIaroBbl€ TEKCTOBBIE 3a7a4yd apU(PMETHYESCKUM
cIroco6oMm.

Pematnb 3a1a4u, CBsI3aHHEBIE c OTHOIIIEHUEM,
MPOMOPIMOHAIBHOCTHIO BEJIWYHH, MPOIEHTAMH; peliaTh TPHU



OCHOBHBIE 3a/1a41 Ha APOOM W MPOLICHTHI.

Pemrate 3amaum, coneprkampe 3aBUCHUMOCTH, CBs3BIBAIOIIME
BE€JIMYUHBI. CKOPOCTb, BPEMs, PACCTOSIHHUE, LIEHA, KOJIUYECTBO,
CTOMMOCTB; IPOU3BOJAUTEIILHOCTh, Bpems, 00bEMa paboTHI,
HUCIIONB3Ysl apu(PMETHUECKUEe NOEHCTBHUS, OICHKY, IPUKHIKY;
NOJIL30BAaThCSI  €AMHUIIAMHM  HU3MEPEHUS  COOTBETCTBYIOIIMUX
BEJIUYHUH.

CocTaBisiTh OyKBEHHBIE BBIPAXKCHHS IO YCJIOBHIO 3aJaqH.
H3Bnekaty wH(pOpMaIuMiO, MpeICTaBICHHYIO B TabiuIax, Ha
JIMHEUHOH, cronboyaTou U KpyroBou JguarpamMmax,
UHTEPIPETUPOBATh NPEACTABICHHBIE JaHHBIE; HWCHIOJIb30BaTh
JAHHBIC [IPU PELICHUU 3a7ad.

IIpencraBisaTe UHGOPMAIUIO C ITOMOIIBIO TaOIUIl, JTUHCHHOW U
CTOIOYATONH AUarpaMM.

Haznaonaa zeomempusn

1.

[TpuBOoaUTE IpUMEPHI OOBEKTOB OKPY’KAIOIIErO0 MHUPA, UMEIOIINX
hopmy U3yYEeHHBIX Te€OMETPUUIECKUX TIIOCKUX u
MIPOCTPAHCTBEHHBIX (PUTYpP, MPUMEPHI PABHBIX U CUMMETPHUYHBIX
¢uryp.

M300pakaTe C MOMOIIBIO IUPKYJIS, JIUHEHKH, TPAHCHOPTHpA Ha
HEJIMHOBAaHHONW W KJIeTyaTol OyMare H3y4YeHHBIE INIOCKHE
reoMeTpuyeckue QGUrypbl M KOH(pUrypamuu, CUMMETPUYHBIC
¢urypsr.

ITonbp30BaThCsI TEOMETPUYESCKUMHU TTOHSTHUSIMU: PaBEHCTBO (uryp,
CUMMETpPHS; HCIIOJIb30BaTh TEPMHHOJOTHIO, CBS3aHHYIO C
CUMMETpHEN: OCh CUMMETPHH, IIEHTP CUMMETPHUH.

Haxoauth  BeIWYMHBI  YIJIOB  U3MEPEHHEM C  I[TOMOIIBIO
TPaHCTIOPTHUPA, CTPOUTH YTJIbI 3aJTaHHON BEJIMYHUHBI, ITOJIF30BATHCS
IIPpU PELICHUM 3ajad I'paJlyCHONM MEpOM yIJOB; pacllO3HaBaTh Ha
yepTekax OCTPbIM, NPSIMON, Pa3BEPHYTHIM U TYINOU YTIJIbI.
Beruncnsare amHY JIOMaHOW, TIEPUMETP MHOTOYTOJBbHHKA,
MOJIF30BATHCS €IUHUIIAMU U3MEPCHUS JUTUHEBI, BBIpaXXaTh OOHH
€IWHHUIBI U3MEPEHUS JUTUHBI Yepe3 JApyTHe.

HaxoanTts, nCcrionp3yst 4epTEXHBIE HHCTPYMEHTBI, PACCTOSTHHS:
MeXJy ABYMsI TOUKaMH, OT TOYKHU OO OPsIMOM, JUIMHY IIyTHU HA
KBaJpaTHOI CETKe.

Beraucnsate miIomanab duryp, COCTaBJICHHBIX u3
OpSAMOYTOJIBHHUKOB, HUCIIOJIE30BaTh pa3bueHue Ha
OpSAMOYTOIBHUKH, Ha paBHBIE (QUTYPHI, JOCTPaWBaHUE [0
OpsIMOYTOJbHHUKA; IIOJIb30BATHBCSI OCHOBHBIMU  €IHMHHUIIAMU
U3MEpEHHUs] MJOLIAJN; BbIpaXaThb OJHU E€IUHUILI U3MEPEHUS
mJIoIaay 4epes3 ApyTrue.



10.

11.

Pacrio3HaBaTe Ha MOJENAX M H300pPaXKEHUSIX NMUPAMHUIY, KOHYC,
[WJIMHIP, HWCIIOJIB30BaTh TEPMHUHOJOIHMIO:  BEpIIMHA, peodpo,
rpaHb, OCHOBaHHUE, pa3BEPTKA.

H3o6paxarts Ha KJIeT4aTOH Oymare NPsIMOYTOJIbHBIN
apaieNeIuIe .

Breraucisate 00bEM HpsiIMOYrOJBHOTO ITapajuiesienunena, Kyoa,
MOJIb30BAaThCSI OCHOBHBIMH E€IWHHUIIAMH H3MEPEHUs1 00BEMA;
BBIpAKaTh OOHU €IMHUIIBI U3MEpPEHUs 00bEMa yepes ApyTHe.
Pemate HecnoXHBIE 3aJauM Ha HAXOXXJICHHE TI'€OMETPHUYECKHUX
BEJINYMH B MPAaKTUUYECKUX CUTyaLUsIX.



TEMATHYECKOE IVIAHUPOBAHUE YYEBHOI'O KYPCA (IIO I'OJAAM OBYYEHMHA)
5 knacc (e menee 170 4)

Ha3Banue JJIeKTPOHHBIE
pa3nesa (TeMbl) OcHoBHOE copep:kaHue OcHOBHBIE BHU/ABI 1eATEJIbHOCTH (uudposeie
Kypca (4HCJI0 o0yuaIuxcs o0pa3oBaTe/bHbIC
4acoB) ecypchbl)

HaTtypajibHble
yHcaa.
JlelicTBuUs ¢
HATYpaJbHBIMHU
uucaamu (43 )

Hecstuunas cucrema
CUHCJICHUS. Psn
HaTypaJIbHbIX YHCel.

Harypaneapeii psa. Yucno O.

HarypanbsHsbie qucia Ha
KOOPAMHATHOM OpsIMOM.
CpaBHeHue, OKpyTJIE€HHE

HaTypaJlbHbIX YUCEIL.

Apudpmernueckue AEHCTBHUSA C

HaTypalbHBIMU 4HUCIaMH.
CBoMCcTBa HYJISI TIPU CIIOKEHUU
u YMHO>XEHUH, CBOMCTBA
€IWHUIIBI TIPU  YMHOXKCHUH.
IlepemecTurenbHoe u
COYeTaTeNbHOE CBOICTBa
CIIOKEHUsI W YMHOJXXCHHS,

pacnpeacinuTeIIbHOC CBOMCTBO
YMHOXCHUA.

Jemutenn wm KpaTHBIC YHCIIA,
pasnoskeHue qucia Ha
MHOKHUTEIIN. Jlenenne C

YutaTth, 3an0MCbIBATH, CPABHUBATH
HaTypaJjibHbIE YHCJIa; Npeajaratb M
o0Ccyx)IaTh CIOCOOBI
YHOPSAJOYHMBAHUS YUCEIL.
H3o6paxars KOOPJIMHATHYIO
npsIMyI0, OTMe4YaThb YHCia TOUKaAMU
Ha KOOpAUHATHOU MPsIMOM,
HaXO0AUTh KOOPAUHATHI TOUYKH.
HccaenoBarhb cBOliCcTBa
HaTypaJbHOTrO psina, uucen 0 u 1 npu
CJIOXKCHHNU U YMHOXCHHUU.

HUcnoab3oBarhb NpaBuJIo
OKpYIJICHUS] HaTypPaJIbHbIX YHUCEIL.
BpIinoHATH apudMeTnyecKkue

AelCTBUS C HATYPAIbHBIMU YUCJIAMHU,
BBIYUCJIATH 3HAYCHUS] YHCIIOBBIX
BBIp@OXXEHHUII €O cKoOkamu u 06e3
CKOOOK.

3anuceIBaTh IPOU3BEJCHUE B BHUJC

CTETeHH, 4YUTATH CTeleH ,
HCIO0JIb30BaTh TEPMHUHOJIOTHIO
(ocHOBanmE, ITOKa3aTeb),




OCTaTKOM. IIpoctsie u
cocTtaBHble uHcna. Ilpusnaku
nenuMocTH Ha 2, 5, 10, 3, 9.

CreneHp c HaTypaJbHbIM
IMOKa3aTeJIEM.

BbIYUCJIATH 3HAUEHHSI CTEIICHEH.
BbINOJHATh NPUKHAKY U OLEHKY
3HAQUEHUI YMCJIOBBIX  BBIPAKEHUI,
npeaaraTb U NPUMEHATh NPUEMBI
PO BEPKU BBIYNUCIECHUH.
Hcnosb30BaTh NpPH  BBIYHCJICHHAX
MIEPEMECTUTEIPHOE M COYETATEIIHLHOE
CBOHCTBA CJIOKEHUSI U YMHOXEHUS,

pacrpeaeauTeTbHoe CBOWCTBO
YMHOXEHUs;  (POpMyJaupoBaThL U
NPUMEHSITH npaBuJia
nmpeoopa3oBaHUs YHUCIIOBBIX

BBIDO)KEHUM Ha OCHOBE CBOMCTB
apu(METHUYCCKUX JCHCTBUIA.




YHucnosble BBIPpAYKEHUSI;
MOPSAAOK ACHUCTBUI.

Pemrenne TeKCTOBBIX 3aj71a4d Ha
BCe apudMeTHIEeCKHue
JICHCTBUSI, Ha JBVWO)KEHUE U
HOKYIKH

HccaenoBarhb YHUCJIOBBIE
3aKOHOMEPHOCTH, BBLIJIBHIaTh "
000CHOBBIBATH TUIIOTE3bI,
¢opmyaupoBaTs 00001IeHHSI 1 BHIBOABI
oo pe3yabTatam MPOBEAEHHOTO
HCCJIEOBAHMS. DopMyIHpPOBATH
onpenesieHUs1 JCJIUTENsT U KpPaTHOTO,
HA3bIBATH JICJIUTEIIN W KpPaTHBIC YHCIIA;
pacno3HaBaThb MPOCThIE U COCTaBHBIE
yrucna; (popMyJaIHupoOBaATh U MPUMEHSITH
npu3HaKu nenumoctd Ha 2, 3, 5, 9, 10;
NPUMEHSATH AJTOPUTM  Pa3IOKCHUS
qucia Ha MPOCTHIE MHOKUTEIIH;
HAXOJAMTh OCTaTKH OT JeJeHUus U
HEIIOJIHOE YaCTHOE.

Pacno3HaBaTh HCTUHHBIE W JIOXKHBIE

BbICKa3bIBAHUS o HaTypaJibHBIX
yuciax, MNPUMBOJAMTHL MNpPUMeEpPbI U
KOHTpPHPUMEPBHI, CTPOUTH
BbICKAa3bIBAHUA " OTpULIAHUS
BBICKA3bIBAaHU I o CBOMCTBax
HaTypaJbHBIX YHUCEII.

Koucrpyuposarts MareMaTH4YecKHe

NpeI0KEeHUsI C TMOMOIIBIO CBSI30K «H»,
«KUIW», «ECIH..., TO...».

Pemarb TEKCTOBBIC 3a/laum
apuMeTHICCKUM CcII0coboM,
HCNOJIB30BAaTh 3aBUCHMMOCTH MEXIY
BEJIMYMHAMHU (ckopocTs, BpeMms,
paccrosiHue; eHa, KOJHNYECTBO,
CTOUMOCTh U JIp.): AHAJU3HPOBATH H
0OCMBICJIUBATH TEKCT 3aa4H,

JJIEKTPOHH
bl€
(uudposbie
o0pa3oBareJ1
bHbIE

pecypchl)




nepedopmMyIMpoBaTh yCJIOBHE,
H3BJIEKATH HeoOXOoJUMBbIE  JTaHHBIE,
YCTAaHABJIMBATH 3aBUCHMOCTH MEXIY
BEJIMYMHAMH, CTPOMTH JIOTHYECKYIO
LIETIOYKY pacCy’KIECHUM.
MopaeaupoBaTh X0 peLICHUS 3aJadu
C  TOMOIIBIO  PHUCYHKA, CXEMBI,
TaOJINLIBI.

IIpuBoauTh, pa3dupaTb, OLECHUBATH
pa3IUYHbIC PEIICHUS, 3alTUCH PEIICHUN
TEKCTOBBIX 3aj1ad.

Kpurnuecku omeHMBAThb IOJYYEHHBIN

pe3yJbTar, OCYIIECTBJISITH
CaMOKOHTpOJIb, TIPOBEpsisi OTBET Ha
COOTBETCTBHE  YCJIOBHIO, HaXOIUTh
OIIMOKH.

PemaTe 3a7a9n ¢ MOMOIIBIO ITepedopa
BCEX BOBMOXKHBIXBAPHUAHTOB.
3HAKOMMTBLCSI € HCTOpPMell pa3BUTHS
apudMeTUKu




Ha3Banme DJIeKTPOHHbIE
pasaena (TeMbl) OcHoBHOE cojiep:kaHue OcHOBHBIE BHUIbI AeSITEJIbHOCTH (uudpoBbie
Kypca (4McJI0 o0yualommuxcst o0pa3oBaTe/ibHBbI
4acoB) e pecypcsbl)
Harasianast Touka, npsimMasi, OTPE30K, JIy4. Pacno3snaBaTh Ha 4depTekax, pUCYHKaX,
reoMeTpusi. Jlomanas. MIzamepenue IJIUHBI ONUCHIBATH, HUCTIIONB3Ys
VInHum Ha oTpe3Ka, METPUYCCKUC TEPMUHOJIOTUIO, W HU300pakaTrb C
miockoctn (12 CIUHUIIBI W3MEPCHUS JUTUHEIL. MOMOIIBIO YEePTEKHBIX UWHCTPYMEHTOB:
1) OKpYy>KHOCTbU KPYT. TOUYKY, TIPSIMYIO, OTPE30K, JIy4d, YyTroJ,
IIpakTrueckas pabora JIOMAHYI0, OKPYXHOCTD.
«TlocTpocHHe y30pa 3 Pacno3HaBaTth, NPUBOJAUTH NPUMeEPHI
< 00BEKTOB pEaTbHOTO MHpa, HMCIOIIHUX
OKPY>KHOCTEI.
(opMy H3y4YeHHBIX (GUTYp, OLEHHMBATH
Yron. Ipsimoii, OCTpBHIii, HUX JIMHEWHBIE pa3MepBhl.

Tynol W pa3BEPHYTHINA YIJIBL.
N3mepenne yrios.

IpakTnueckas
«ITocTpoenue yrioB»

paboTra

Hcnoub30BarTh JIMHEUKY U
TPaHCTIOPTHP KaK HHCTPYMEHTHI JJIsI
MOCTPOCHUS U U3MEPECHUS: U3MEPATh
JUTMHY OT-pe3Ka, BeJINYNHY YTJIa;
CTPOUTH OTPE30K 33JITaHHOU JUUTUHBI,
YroJ, 3aJIaHHON BEJIMYUHEL;
OTKJIAABIBATH ITUPKYJIEM pPaBHBIC
OTPE3KH, CTPOUTH OKPY>KHOCTH
3amaHHOTO pagnyca. U3o0pakaTh
KOH(UTYpaIUu T€OMETPUUYECKUX (GUTyp
U30TPE3KOB, OKPYXHOCTEH, HUX
yacTe Ha HEJIWMHOBAHHOMWHU KJIETYATOMU
OymMmare; npeajiaraTb, ONMCHIBATh U
00CyXX1aTh CIOCO0BI, AJITOPUTMBI
TTOCTPOCHUSI.

PacnosnaBare u wu300pakaTb Ha
HEJIMHOBAHHOW M KieTyatod Oymare




OpsiMOi, OCTPBIN, TYIIOH, pa3BEPHYTHIN
YTJIBI; CPABHUBATH YTIIBL.

BbryuciasiTth JJIHNHBI OTPE3KOB,
JIOMaHBIX.
Ilonumartnb u HCIOJb30BaAThH npu

pelleHuH 3a7a4 3aBHCHMOCTH MEXIY
eIMHHULIAMU METPHUYECKOH CHCTEMBI
Mep; 3HAKOMHUTBLCH C HEMETPHUUYECKHUMU
CHCTEMaMH Mep; BBIPAXKATh JUINHY B
pa3IUYHBIX  €AMHUIAX  HM3MEPEHUS.
HccaenoBatsh urypsr u
KOH(UTYpaIuu, UCIOJIb3ysT UUPPOBLIS

pecypcesl

OOLIKHOBEHHEBIE
npo6u (48 u)

HApoOs. IIpaBunbHbIE u
HETpaBWJIHLHEIC poou.
OCHOBHOE CBOWCTBO ApoOH.

CpaBuenue npob6eii. CinoxxeHue
W BBIYUTAHHE OOBIKHOBEHHBIX

npobeii. CwmemraHHass JIpoOb.
YMHOXKEHHE u JieJIeHue
OOBIKHOBEHHBIX npoOeit;
B3aMMHO-O0OpaTHEIC IpoOu.
Pemienne TEKCTOBBIX 3ajad,
CoJZIepIKaIInuX apob6wu.
OcCHOBHBIC 3aJa491 Ha APOOU.

IIpumeHeHuUe OyKB ISt
3aIuCcH MaTeMaTHYECCKUX

BBIPAYKEHUUN UIIPEAIIOKESHUN

MopaeaupoBarhb B rpaduYecKoi,
npeagMeTHO  ¢opme, C TMOMOIIBIO
KOMIIbIOTEpa TIOHSITHS U CBOMCTBa,
CBsI3aHHBIC C OOBIKHOBEHHOU ApPOOBIO.
YuraTh M 3aNUCHIBATh, CPABHHUBATH
OOBIKHOBEHHBIE  JIpOOH, NpeIaraThb,
000CHOBBIBATL U 00CY:KIaTh CHOCOOBI
YIOPSIIOYUBAHHUS TPOOEH.
HN300paxkaTs OOBIKHOBEHHBIC OpOOH
TOYKaMH Ha KOOPJAWUHATHON NPsSIMOIi;
HCIMO0JIL30BATh KOOPJAUHATHYIO
MPAMYIO JUISI CPaBHEHHS OPOOEii.
®opmMyanpoOBaTh, 3anuchbIBaTh c
MOMOIILI0 OYKB OCHOBHOE CBOMCTBO
OOBIKHOBEHHOHW JpoOUW; HCMHOJb30BATH
OCHOBHOE  CBOWCTBO  apobm  1iA
COKpallleHusi JpoOel W MpUBEIACHUS
JApoOrn K HOBOMY 3HaMEHATEITO.




IpeacTaBasiTh CMEIIAHHYIO IpOoOH B
BHIC HENPABWIBHOW W  BBIICIATH
IEY0 YacTh YHCIIAa W3 HEMPaBHIIBHOMN
apoowu.

BpIinoHATH apudMeTnyecKkue
AelcTBUA C OOBIKHOBEHHBIMHU IPOOSIMU;
NpUMEHSITH cBoOlicTBa
apudMEeTHICCKUX nencTBU TUIS

panyoHaaIu3anuyl BbIYUCICHUM.
BbINOJHATS, TNPHUKHAKY MW OUEHKY
pe3yiibTaTa BBEIYHUCIICHUN; MpeAaaraTtb u
MPUMEHSATH NPpUEMBI MpOBePKH
BBIYUCIICHUM.

IIpoBoauTh mHccieaOBAHMSA CBOMWCTB
apobOeit, omnupasich Ha  YHUCIJIOBHIE
SKCIIEPUMEHTHl (B TOM dHCIE C
MOMOIIBIO KOMITHIOTEPA).
Pacno3HaBaTh WCTUHHBIE U JIOKHBIC
BBICKA3bIBAHUSI O JAPOOSIX, MPUBOAUTH
NpUMepPbI U KOHTPIPHUMEPHI, CTPOUTH

BbICKA3bIBaAHUSA u OTpULlaHUA
BBICKa3bIBAaHUIA.
Pematb TCKCTOBBIC 3aJa4u,

coaepiKalmue ,HpO6HI:Ie JaHHBIC, U
3aJa4Md Ha HaxXO0XJICHHUEC 4YaCTHu IICJIOTrOo
" OCJIO0ro 1mo €ro 4aCTu, BBIABJIATHD HX
CX0aCTBA U pa3jniund.




MoaeaupoBaTh XOJ PELICHUs 3aJaydu

c IOMOIIBIO pHUCYHKa, CXEMBI,
TaOJINIIBI.
IIpuBoauTh, pa3dupaTh, OIEHUBATH

pa3InYHbIC PCUICHUA, 3alIUCU peHIeHI/Iﬁ
TCKCTOBBIX 3aJa4.
KpI/ITI/I‘leCKl/I OCeHUBAThb HOHy‘-IeHHLIﬁ

pe3ynbTar, OCYIIECTBIISATH
CaMOKOHTpPOJIb, IIPOBEpsisi OTBET Ha
COOTBETCTBHE YCJIOBHUIO, HAXOAUTh
OIIMOKH.
3HAKOMHUTBCSI € WCTOpPHEl pa3BUTHS
apupMETHKU
Harasinas MHOTrOyTOJIbHUKH. OnucepiBaTe, UCHO0JIB3YS
reomMeTrpus. YeTrIpEXYTOIBHUK, TEPMHHOJI0THIO, H300pakaTh c
MHOroyroJIbHH | TIpsIMOYTOJIBLHUK, KBaIPAaT. NOMOWIBIO YEPTEKHBIX WHCTPYMEHTOB
Kk (10 4
( ) IpakTHyecKas paGora | ¥ ©T PYKH, MOJEIMPOBATE M3 Oymaru
MHOT'OYTOJIbHUKH.
«lIlocTpoenue
[MpuBoauThH NpUMepbI 00BEKTOB
MPSIMOYTOJIbHUKA c
peasibHOrO MHpa, HUMEIIUX GopMy
3aJlaHHBIMM CTOPOHAMH Ha
N MHOTIOYTOJIbHUKA, IIPSIMOYTOJIbHHUKA,
HEJIMHOBAHHOI Oymare».
KBajpaTa, TpPEYrojbHUKa, OIEHUBATh
TpeyrojabpHHK. UX JMHEHHBbIE pa3Mepbl. BbIYUCIATH:
IMnomans " nepumerp | HEpUMETp TPEyTrOJIbHUKA,
[PSIMOYTOIbHUKA u | HOPpSIMOYrojIbHHUKa, MHOI'OYI'OJIbHHKA;
MHOTOYTOJIbHUKOB, IIoIa b OpsIMOYTOJIBHUKA,
COCTaBJICHHBIX n3 | KBalpara.
[PSIMOYTOJILHUKOB, €/IHHHIIBI H3o0paxkarsn OCTPOYI'OJIbHBIE,
U3MepeHHs romay. | UPAMOYIOJbHBIE W TYNOYrOJIbHbIC
ITepuMeTp MHOIOYIrOJbHUKA TPEYTOJLHHUKH.




Ctpouts Ha  HEJIWHOBAHHON u
KJIeT4aTon Oymare KBaJpar u
MIPSIMOYTOJILHUK c 3a/JaHHBIMU
JIHAMU CTOPOH. HccnenoBats
CBOMCTBa MpPsIMOYTOJIBHUKA, KBaJpaTta
myTéM OSKCIIEpUMEHTa, HaOIONCHUS,
U3MEPEHUs, MOJIEIUPOBAHUS;
CpaBHHUBaTh CBOIiCTBa KBajgpaTra H
MPSIMOYTOJILHUKA.

Koncrpyuposarnb MaTeMaTH4YeCKue
NPEJJIOKEHUsT C  TMOMOIIBIO  CBS30K
«HEKOTOPBIN», «11000i1».

Pacno3HaBaTh HCTHHHBIE W JIOXKHBIE
BBICKA3bIBAHUA O MHOFOyFOHLHI/IKaX,
NPUBOAUTH npuMepsbI u
KOHTPHPUMEPBHI.

HccaenoBarh 3aBHCHMMOCTDH ILIOIIAIHA
KBaJpaTa OT JJIUHBI €r0 CTOPOHBI.
HUcnouab3oBarh cBOMCTBa KBaJgpaTHOM
CETKH st TIOCTPOCHHUS uryp;
pa3ouBaTh IPSIMOYTOJTBHHUK Ha
KBaJIpaThl, TPEYroJbHUKU;
COCTABJIATH (PUTYPHI M3 KBaApaTOB U
l'IpSIMOyFOJ'II)HI/IKOB " HaAaXO0OAUThb nx
miomanbk, pa3dbuBaTte (QHUTYpPHI Ha
prlMOyFOJ’IBHI/IKI/I " KBa}IpaTI)I "
HaAXOOUTh UX IJIOoIadb.

BbIipaxxaTrh BEJIMYMHY IUIOLIAJAM B
pa3iaruYHbIX eJIMHHUIIaX U3MEPEHUsI




METPHYECKOH CHCTEMBI Mep, MOHMMATh
M HCIOJIb30BAaTh 3aBHCHMOCTH MEXIY
METPUYSCKUMH CIMHULAMH H3MEPCHUS
TUTOLIAJTH.

3HaKOMHUTBCH c npuMepaMu
NpUMeHeHHusl IUIOMAAN U IepuMerpa B
MIPAKTHYECKUX  CUTyalusx. Pemars
3a1a4u u3 peabHOMI JKU3HU,
npeAaaraTe U 00Cy:KIaTh pa3iHM4YHbIe
CIOCOOBI pelIeHus 3a1a4y

BbINOJIHATDH apudmMeTHYCCKUC
JEUCTBUSL C  JACCSITHYHBIMHU JpoOsiMU;
BBINOJIHATh HPUKHAKY M  OUEHKY
pe3yJibTata BHIYMCIICHUU.

IIpumensarsb CBOlicTBA
apuMEeTHICCKAX nencTBuit TUISE
pauMoHaIU3aLMN BbIYMCIIEHUH.
pumensTb NpaBHJIO OKpYIJIeHUus!

JECATUYHBIX npo0eii. IIpoBoaurs
HMCCJIeIOBAHUS CBOMCTB JI€CATUYHBIX
apolOe#t, ommpasich Ha  YHUCIOBBIE

SKCHEPUMEHTHl (B TOM  dYHCIE C
IIOMOIIIBIO KOMITbIOTEPA), BBIABHUIAThH
THIIOTE3bI u MIPHUBOIUTH ux
000CHOBaHUS.

Pacno3HaBaTh HCTHHHBIE M JIOXKHBIC
BBICKa3bIBaHUsI O ApOOsIX, MPUBOJUTH
npuMepbl U KOHTPIPHUMEPHI, CTPOUTH
BBICKa3bIBAHUSI u OTpHULIAHUS
BBICKAa3bIBaHUH.




Pemiatrn TEKCTOBBIE 3a7a49HM,
coaeprKamue ApOOHBIE NaHHBIE, U Ha
HaXO0’KJEHHWE YaCTH LEJIOT0 W ILEJIOro
10 €ro 4acTH; BBIABJIATL HX
CXO/CTBA U pPa3JIM4Md.
MopeaupoBaTh XOJ pELICHUS 3a7adu
C TMMOMOIIBIO PUCYHKA, CXEMBI, TAOIHLIBL.
IIpuBoaANTHL, pa30upaTbh, OLECHUBATH
pa3Iu4YHbIE pelienus, 3aluCcH
pelleHuil TEKCTOBBIX 3a1ad4.
OnepupoBarh JIPOOHBIMH YHCIAMH B
peanbHBIX KU3HEHHBIX CUTYAaIUAX.
Kpurnuyecku omeHMBATH IOJYUYEHHBIN

pe3ynbTar, OCYIIIECTBIISITh
CaMOKOHTpPOJb, IIPOBEPsIsI OTBET Ha
COOTBETCTBHE  YCJIOBHUIO, HaXOJUTh
OLIMOKH.

3HAKOMMTBLCSI € HCTOpPHMel pa3BUTHS
apuMeTHKHU

Harasaanas
reomMeTpHsl.
Tena u Gpurypbt
B IIPOCTPAHCTBE
(9 v)

MHOTrOorpaHHHUKH.
HN3o6paxxeHnue
MHOTOTPaHHHUKOB. Monemun
IIPOCTPAHCTBEHHBIX Tel.
IIpssmoyronbHbIi
napajuienernuIien, KyO.
Pa3eéprku KyOa u
napaisesenuIea.
ITpakTHueckast pabora

«Pa3BépTKa Kyba».

O0BéM KyOa, IPSIMOYTOJIBHOTO

Pacno3naBaTth Ha 4yepTeskax, pHCYHKAX,
B OKPY/KalolleM MHPe IPsIMOYTOJIbHBII
rnapaJuiesienurie]i, Ky0, MHOIOrpaHHHUKH,

ONHCHIBATD, HCIOJIb3Y S
TePMHHOJIOTHIO, OLleHNBAThH
JINHEHHBIE pa3Mephbl.

[IpuBoauTh NpUMepbI 0O0BEKTOB
peaJIbHOTO MHpa, UMeEIHX Gopmy
MHOTOTpaHHHKA, MIPSMOYTOJIEHOTO

napajuiesienuiena, Kyoa.
HN306paxkars Ky6 Ha kieT4yaToi Oymare.
HUccaenoBarnb cBolicTBa KyOa,




napajuiejacenuiieaa

MIPSIMOYTOJIBHOTO rapajuIesIeuIeaa,
MHOTOTPaHHUKOB, UCHOJIB3YsI MOJEIH.
Pacno3snaBarn U H300pakaTh

pa3BEPTKH KyOa W Tapajuiesenune/a.
MoaeaupoBaTth Ky0 ¥ napajiesernune/t
n3 OyMarm ¥ TIpOYMX MaTepHaloB,
OOBSICHATH CIOCO0 MOJCINPOBAHUS.
Haxoauth u3MepeHUs, BbIYHCIATH
IJIOIIaAb IOBEPXHOCTH; OO0BEM KyOa,
MPSIMOYTOJIBHOTO rapajulelIeue1a;
HCCIeJ0BATh 3aBUCHMOCTL 00BbEMa
Ky0a oT JiuHBI ero peOpa, BBIABHIaTh
M 000CHOBBIBATH T'HNOTE3Y.
Hadaogats W TPOBOAMTH aHAJOTHH
MEXIy MOHATUSAMH IUIOIAIH U oObEMa,
rnepuMeTrpa M IUIOMIaad ITOBEPXHOCTH.
Pacno3HaBaTh HCTHHHBIC M JIOXKHbBIC
BBICKAa3bIBaHUSI O  MHOIOI'PDaHHHKAX,

NPUBOIAUTH NpUMepbI "
KOHTPIIPUMEDPHI, CTPOUTH
BbICKA3bIBAHUSA " OTpHULIAHUS
BBICKAa3bIBAHUM.

Pemath 3aj1a4u u3 peajabHOU KU3HU

[loBTOpPEeHUE N
0000menue (10

1)

IToBTOpEeHUE

OCHOBHBIX

MMOHSTUI W METOJIOB Kypca 5
KJi1acca, 0000IleHrEe 3HAHUH

BbIuMCAATHL 3HAYCHUSI BBIPAXKEHUH,
coJiep KaliuX HaTypallbHBIE  YHCIIA,
OOBIKHOBCHHBIC U JICCSITUYHBIC JIPOOH,
BBITIOJIHSITH TTPEOoOpa30oBaHUS YHUCEN.

BbiOupaTh cnnoco® CpaBHEHUs 4uCEll,
BBIYUCIICHUN, NPUMEHATH CBOMCTBa
apuPMETHIECKUX JecTBUM IS
paunoHaIu3aluuu BBIYMCIJICHUH.
OCynIecTBIISITh CaMOKOHTPOJIb




BBITTOJITHSIEMBIX JEUCTBUN u
CaMOIIPOBEPKY pe3yiibTaTta
BBIUWCJICHUH.

Pemate 3amauu w3 pearbHOUW JKU3HH,
NPUMEHSATh MaTeMaTHYECKUE 3HAHUS
I pemeHwus 3amad U3 APYTUx
y4eOHBIX mpeaMeToB. Pemrath 3agadu
pa3sHBIMH  cmoco0aMH, CpaBHHBATh
CcnocoObl pelieHust 3ajadu, BbIOUpATh
panroHaIbHBIN CIOCO0




6 knacc (He menee 170 u)

Hazsanne
pasaena (TeMbl)
Kypca (4HcJIo
4acoB)

OcHoBHOE copep:kaHue

OcHOBHBIE BH/IBI 1eSITEJILHOCTH
00yuaIuxcs

JJIeKTPOHHBIE
(uudposbie
o0pa3oBaTeIbH
ble pecypchl)

HartypaJibHble
uucaa (30 u)

Apudmernueckue AeHCTBUSA
c MHOTO3HAa4YHBIMU
HaTypaJbHBIMA  YHCJIAMH.
YuciioBble BBIPpAXKEHUS,
HOPSAOK NeHCTBUH,
HCITOJIb30BAaHNE CKOOOK.
OkpyrieHue HaTypaJbHBIX
qHCell.

Henutenu u KpaTHBIC
qucia; HauOOIBIIUHN
001Ut OEeJINTENb "
HavMeEHbIIIee oO1iee
KpaTHOE.

BeinonnaTe apudgmerudeckue aeiicTBHs
c MHOT'O3HaYHBIMH HaTypaJbHBIMH
YHCJIaMU, HAXOAUTh 3HAYEHHsI YHCIOBBIX
BBIPAKCHUH CO CKOOKaMH H 0e3 CKOOOK;

BBIYHCJATHL 3HAYEHHMs  BbIpaKCHUI,
coJeprKallluX  CTEIEHH. BbInoHATH
NPUKHIKY " OLICHKY 3Ha4YCHUM
YUCIIOBBIX BBIpA)KEHUH, NPUMEHSATH
NpuéMbl NPOBEPKHU pesyJibTaTa.
HUcnoas3oBath npu BbIYHCJIEHUSIX
IEPEMECTUTEIILHOE u COYEeTaATEILHOE
CBOMCTBA  CJIOXKEHUSI U yMHOKEHWUS,
pacnpenenuTenbHoe CBOMCTBO
YMHOXEHUSI OTHOCHUTEJIbHO  CJIOKEHUS,

CBOMCTBA apU(PMETHUCCKUX JICHCTBHIA.




Paznoxenue 4ywucia  Ha
OpOCTHIC MHO>KHUTEIIH.
Jenumocts CYMMBI u
npousBeaeHus. JleneHue c
OCTaTKOM.

PelieHne TeKCTOBBIX 3aaa4

HccaenoBaTrhb YHUCJIOBBIE
3aKOHOMEPHOCTH, TPOBOJUTH YHUCIIOBBIC

SKCIIEPUMEHTHI, BbIJIBUTaTh U
000CHOBBIBATH THINOTE3bI.
DopMyJIUPOBATH omnpeaeJIeHUs

IeMUTeNnsT W KpaTHOTOo, HamOOIBIIIETO
o01IIer0  AeauTenss W HaWMEHBIIETO
obmiero  KpaTHOTO, OpPOCTOTO u
COCTaBHOT'O YHCEJI; HMCHOJIL30BaTh DTH
MOHSATHS NP PEIICHUH 3a7ad.
IIpuMeHATH, aJNTOPUTMBI BBIYHCIICHUS
HauOoOJbIIETO  OOIIEero  JOeIuTelIs |
HaMMEHBIIIEr0 OOIIeT0 KpaTHOTO MOBYX
4quces, aliTOPUTM Pa3JIOKEHUsI YHClia Ha
HpOCTI)Ie MHOXUTCIIN.

HccaenoBarhb yCciaoBUs J€TUMOCTH Ha 4 1
6. UcciienoBath, 00Cy:KAaTh,
¢opmyiupoBaTh U 000CHOBBIBATH
BBIBOJ O YETHOCTH CYMMEBI,
MIPOU3BEICHUS: JTBYXUYETHBIX YHCEN, IBYX
HEUYETHBIX YHCJIC, YETHOTO U HEUYETHOIO
quCell.

HcciaenoBaTh cBoOiCTBA JICIMMOCTH
CYMMBI U IIPOU3BEAECHUS YHCEIL.
IpuBoauTH npUuMepbI qUCEeT c
3a/laHHBIMH CBOWCTBaMH, Pacno3HaBaTh
BepHble M HeBepPHbIe YTBEPXKICHUS O

CBOMCTBax 4HCel, onpoBepraTh
HEBEPHBIC YTBEPXKJICHHUS C TTOMOIIBIO
KOHTPHPUMEPOB.

KOHCprHpOBaTL MaTeMaTU4Y€EeCKHuE




NpeaaoKeHusl C IMTOMOINBIO CBA30K «M»,
CUIID», «CCJIH..., TO...».

Pemiarn TEKCTOBBIE 3aJa49HM,
BKJIIOYAIOIIUE  MOHSATHS  JEJIUMOCTH,
apuPMETHICCKUM crrocooom,
HCHOJIb30BaTh nepedop BCEX

BO3MOJKHBIX BapHaHTOB.
MopaeaupoBaTh XOJ PEIIeHUs 3a7adu C
IMIOMOIIBIO PUCYHKA, CXEMBbI, TaOJIUIIBI.
IIpuBoauTh, pa3dbuparb, OLUEHUBATH
pa3IuYHbBIC PELICHUs, 3allUCH PEIICHUMN
TEKCTOBBIX 3aj1ad.

Harnsignas
reomMeTpusi.
IpsiMmbie HA
niaockoctH (7 4)

[leprieHIUKYIAPHBIE IPSIMBIE.
[TapannensHbIe IpsSMBIE.
[PaccTosiHMEe MeXTy ABYMS TOUKAMU,
0T TOYKH JO NPSIMOM, AJTMHA YT HA
KBaJpaTHOH CETKe.

[TprMeps! NPSIMBIX B IPOCTPAHCTBE

KputHnueckn oneHMBATh MOJYYCHHBIN
pe3ynbpTar, HaXOAUTh OIINOKH,
OCYHIECTBIISITH CAMOKOHTPOJIb,
MPOBEPSIS OTBET HA COOTBETCTBUE
YCIOBHIO.

Pacno3naBaTh Ha yepTexax, pUCyHKax
clIydad B3aMMHOTO PACIIOJIOKEHUS IBYX
MPSIMBIX.

HN306paxkaTh ¢ NOMOIIBIO YePTEKHBIX
WHCTPYMEHTOB Ha HEJIMHOBAHHOW U
KJIeT9aTol Oymare aBe
repeceKaronnecs npsimele, JBe
rnapajuiesyibHbIe MPsIMbIC, CTPOUTH
NPSIMYIO, IEPIESHANKYISIPHYIO JTaHHOM.
IIpuBoANTH MPUMeEPBHI MTAPAILICITBHOCTH
W TIEPIEHIUKYISIPHOCTH NIPSIMBIX B
IIPOCTPAHCTRBE.




PacnozHaBare B MHOTOyroJIbHUKax
MEePNEeHAUKYISIPHBIEC U MapajlIeIbHbIC
CTOPOHBI.

HN300paxkaTh MHOTOYTOJIBHUKHU C
apajuIeIbHBIMHA, ITEPIICHINUKYIISIPHBIMHA
CTOPOHAMHU.

HaxoauTh paccTOsiHHE MEXIy JABYMs
TOYKaMH, OT TOYKH OO0 IPSAMOHU, JUIUHY
IIyTH Ha KBaJIPATHOH CETKE, B TOM YHCIIE
HCITOJIB3YsI TP POBBIE PECYPCHI

Tpoou (324)

OOBIKHOBEHHAS npoOs,
OCHOBHOE CBOMCTBO apo0wu,
COKpaIicHue IpOOCH.
CpaBHeHUe "
yHopsigouuBaHue JIpoOei.
JlecsitTuanbie apobu u
MeTpHYCCKast cucreMa
Mep.

Apudmernueckue IEHCTBHS C
OOBIKHOBEHHBIMH u
JECSITAIHBIME APOOSMH.

OtHowuenue. [leneHue B JTaHHOM

OTHOILICHUH. Macmira0,
MPOIOPLHSL.

Tlonsarue MPOLICHTA.
Briuucienue  mpoueHta  OT

BCJIMUHUHBI U BCJIUYHUHBI I10 eé
MIPOIIEHTY.
Pemenne

TCKCTOBBIX 3ajgad,

CpaBHHBaTh M YHOPSAOYMBATHL [pOOU,
BBIOHUPATH CIIOCOO CpaBHCHUS APOOCH.
IIpeacTaBassTh JeCITHYHBIE ApoOU B

BUJIE OOBIKHOBEHHBIX apobei u
OOBIKHOBEHHBIE B BHJE JIECATHYHBIX,
HCIO0JIb30BATh JKBHMBAaJICHTHbIE

NpeacTaBJIeHUs] JIPOOHBIX YHCENI TIPU HUX
CpaBHEHHH, IIPU BBIYMCICHUSIX.
Hcnonb3oBaTh  JEeCATHYHBIE ApoOM  TpU
npeoOpa3oBaHUKM BEJIMYMH B METPHUYCCKOU
crcTeMe Mep.

BeimonHsaTe  apudMeTHdyecKkue JeUCTBHS C
OOBIKHOBEHHBIMH U JIECSITUYHBIMH JIPOOSIMH.
Brruucnste 3HAYCHMS BBIPaKEHUH,
coJiepXKanx OOBIKHOBEHHBIE U ICCATHYHBIC
JpoOH, BBIMOJHATE NpeoOpa3oBaHus Jpobeii,
BBIOMpaTh CcHoco0, TPUMEHSTh CBOICTBa
apuQMeTHIECKUX TeWCTBHI s
panMoHAIM3aINY BEIYUCICHUH.

CocTaBisTh OTHOILICHHUA u nponopuunu,




COJIepKALIIX Jpobu u
HPOLCHTHI.

[IpakTrueckas pabora
«OTHOIICHHE JUTHHBI
OKPY>KHOCTH K €€ THaMeTpy»

HaXxOAWTh OTHOLICHWE BENWYMH, ICIHTh
BEJIMYMHY B JIaHHOM OTHolleHuu. Haxoauth
SKCIIEPUMEHTANIBHBIM ~ IyTEM  OTHOIICHHE
JUIMHBI OKPYXKHOCTH K € THaMeTpy.
WNurepnpeTnpoBaTh MacmTad Kak OTHOIICHHE
BEJINYMH, HAXOAUTHh MaclITad IUlaHa, KapTel U
BBIYHCIIATH PACCTOSIHNUS, UCTIONB3Ys MacIiTa0.
OOBSICHATD, YTO TAaKOE MPOLEHT, YHOTPEOIATh
00OpOTBI pedn CO CIIOBOM  «IIPOLICHTY.
Beipakate TpoLeHTHI B Apo0siX M Ipodu B
MPOLICHTAX, OTHOIICHHE [BYX BEIUYUH B
MpOLIEHTaX.

BBIMUCTATE IPOLICHT OT YMCIIA ¥ YHUCIIO TI0 €T0
npoueHty. OKpyrJiiaTh JApoOUW W TPOLEHTHI,
HaXOAWTh MPUOIIKEHNUS YHCEL.

Pemwarp 3ajausm  Ha  4acTH, IPOLEHTHI,
NpOTIOPIIMK,  HAa  HAaXOXJAEHWe  Jpodu
(TporieHTa) OT BEIMYHMHBI U BEIUYMHBI 1O €€
npobu  (mpoueHTty), Apobu  (mporeHTa),
KOTOPBI COCTaBJISICT OJHA BEIWYHHA OT
npyroil. IlpuBomuTh, pa3zbuparh, OLIEHUBATH
pasNMuHble  peIICHMs, 3aluCH  PEIICHUH
TEKCTOBBIX 3aj1au.

W3Bnexkatp wuHpOpManuioo U3 TAOMMI U
JarpaMM, HMHTEPIPETUPOBaTh  TaOJIMYHBIC
JlaHHBIE,  ONpEeNeNsTh  HauOoibllee U
HaMMEHbIIIee U3 IPEJICTABICHHBIX JTAaHHBIX

Harasanas
reoMeTpus.
Cummetpus (64)

OceBast cuMMeETpUS.
LlenTpanbHass CUMMETpPUSI.

ITocTpoenue

Pacno3snaBarn Ha yeprexax u
U300paKeHUsX, U300paxkarTb OT PYKH,
CTPOMTHL C IIOMOIIBIO HHCTPYMEHTOB
burypy (oTpe3oK, JIOMaHYIO,




CUMMETPHYHBIX QUTYP.

I[TpakTnueckas padbora
«OceBasiCUMMETPHS.

CI/IMMeTpI/IH B IIPOCTPAaHCTBEC

TPEyTrOJIbHUK, MPSMOYTOJILHUK,
OKPY’)KHOCTH), CHMMETPUYHYIO JTaHHOM
OTHOCHUTEIBHO MPSIMOU, TOUKH.
Haxonuts mnpuMepbl CHMMETPHUH B
OoKpyXkaroieM mupe. MoaeaupoBars U3
Oymarn naBe (GUIYpbl, CHMMETPHYHbBIC
OTHOCHUTEIBHO MNPSIMOM; KOHCTPYHPOBAThH
reoMeTpudyeckue KOH(UTrypauuu,
HUCHOJIb3Ysl CBOMCTBO CHMMETPHUU,B TOM
qucie c TTOMOIIIBIO (G poOBBIX
pecypcoB.

HccnenoBarb CcBOMCTBA  HU3YyUYEHHBIX
¢uryp, cBsi3aHHBIE C CHMMETpPHEH,
HCIIONB3YsI SKCIEPUMEHT, HAOJOJICHHE,
MOJEIINPOBAHUE.

OO00CHOBBHIBATH, ONnpoBepraThb c
TMOMOIIBI0O KOHTPIPUMEPOB YTBEPKICHUS
0 cumMMeTpuu uryp

Bripasxenus c
oyxBamu (6 u)

I[Tpumenenne OykB  1ist
3a0UCH  MaTeMaTHYECKHUX
BBbIPA’KEHU U u

npegiiokeHuil. bykBeHHbIe
BBIDA)KEHUsI U YHUCIIOBBIC
NOJCTAaHOBKHU.

bykBeHHBbIE paBeHCTBa,
HaXOXXJICHUE HEU3BECTHOI'O
KOMIOHEHTa. DOpMYyJIbl

HUcnoan3oBaTrhb OyKBbI JUTS
oOO3HAUeHHUsI YHCEeJ, TMpPU  3aIHUCH
MaTeMaTHYECKUX YTBEP>KJICHHUH,
COCTaBJISITh OyKBEHHBIC BBIPAKCHHUS
O YyCIOBHIO 3aJla4H.

HccaenoBaTh HECIOXHBIE YHCIOBEBIC
3aKOHOMEPHOCTH, MCIIOJIb30BaTh OYKBBI
JJId UX 3aIIUCH.

BberaucasaTsb 9HCI0BOE 3Ha4YCHUE
6yKBeHHOFO BBIPAXCHUA IIPU 3aJaHHBIX
3HAYCHUSX OYKB.

3anuceiBaTh (OpMyJIbI: NEpUMETpa U




IUIOMIAA TPSIMOYTOJIBHUKA, KBaApaTa;
JUTMHBI OKPY’>KHOCTH, IUIOIIAAN KpyTa;

BBIMOJIHATh BBIYHCJIEHUs] 110 OTHM
dhopmyam.
CocTaBnsTh bopmysl, BBIPKATOLIHE

3aBHCUMOCTH MEXIy BEJIMYUHAMHU: CKOPOCTD,
BpeMs, pPAacCTOSHHE;, I[ICHa, KOJUYECTBO,
CTOUMOCTB,  MPOU3BOJUTEILHOCTh,  BpPEMS,
00bEM pabOThI; BBIMOJIHITH BBIYUCICHUS II0
9THUM hopMyam.

Haxonuts HEW3BECTHBIN
apuOMETHIECKOTO TCHCTBHS

KOMIIOHCHT

Harasimnast
reoMeTpusi.
Durypbl Ha
MJI0CKOCTH
(14 q)

YeThIpEXYTOJIBbHUK,
IPpUMEPHI
4eThIPEXYTOJIbHUKOB.
IIpssMOyTronbHUK, KBaJapar:
CBOMCTBA CTOpPOH, YIJIOB,
aAuaroHacH.

WU3mepenune yraosB. Buabl

TPEYTOJIbHUKOB.

Ilepumerp
MHOTOYTOJIbHUKA.
ITnomane
dopmybl
momaau
OpsIMOYTOJbHUKA.
ITpubnmxénnoe
U3MepeHue

duryp.

¢urypsl.
nepuMeTrpa u

Iiomaaun

N3o6paxkars, Ha HEJIWHOBAHHOW U
KJeT4aTol OymMmare ¢ HCII0Jb30BaHUEM

4epTEKHBIX UHCTPYMEHTOB
4EeThIPEX YT OJIbHUKHU C 33JJaHHBIMU
CBOMCTBAMHU: c napajjieibHbIMU,
NEPHECHAUKYJISIPHBIMU, PaBHBIMU

CTOpOHaAMH, MNOPpAMbIMHU YyIJdaMu MW Ap.,

paBHOOEIpEHHBIH TpEeyTrOJIbHHUK.
Hpennarate u  00cyxkaaTh cnocoobl,
aJIrOPUTMBI TIOCTPOCHHUS.

HccaenosBars, HUCIIONb3YSI
DKCIEPUMEHT, HaOJII0JIeHHE,
MOJIeJIMPOBAaHUE, CBOMCTBA
NpsSIMOYTOJILHMKA, KBajpara, pa3OouBarh
Ha  TPEYIOJIbHUKH. OO00CHOBBIBATD,
onposepraTtb c HOMOUIBIO
KOHTPHPUMEPOB YTBEPKIACHUSA o




MPSIMOYTOJILHUKE, KBajpare,
pacno3HaBaTb BEpHbIE U HEBEpPHBIC
YTBEPKICHHUA.

N3mepsATH MW CTPOUTH C TIOMOIIBIO
TpaHCHOPTUpA YIJBl, B TOM 4YHCIE B
MHOTOYTOJIbHUKE, CPaBHHUBATh  YIJIBI;
paclo3HaBaTh OCTpbIE, NPSAMBIC, TYIIBIC,

pa3BépHyThle  yruel.  Pacmo3HaBathb,
H300paxkaTh OCTPOYTOJIbHBIH,
NPsIMOYTOJIbHBIH, TYINOYTOJBHBIH,

paBHOOEGIPEHHBIM, paBHO- CTOPOHHMIA
TPEYTrOJIbHUKU.

BbIuucJasTh IIEPUMETP MHOIOYTOJIbHUKA,
IUIOMIA/b MHOTOYTOJIbHUKA pa30HeHueM
Ha  NOpPAMOYIOJBHUKH, Ha  paBHBIE
¢urypsr, wucroNB30BaTH METPHUYECKHE
€QUHHULBl  HU3MEpPEHUs JIUHBI u
MJIOIIA TH.

Hcnonb3oBaTh  NMpUOIIKEHHOE  H3MEpEHHUE
JUIMH W IUIONIaJ e Ha KieTdatoi Oymare,
npubIKEHHOE HU3MEpEHUe JUIMHBI
OKPY>KHOCTH, IUIOIAAH Kpyra

[10/10:KATETbHBI
eu
OTpULATEIbHbIE
qucaa (40 1)

ITpakTHueckast pabora
«IInmomane kpyra»

Lenbie wyunciaa. Moayib
4qucIa, reoMeTpuYecKas
HHTCPHpPETAIAST  MOIYJIS.
YHuciioBble MPOMEKYTKHU.
ITonoxxurtenbHbIC u
OTpHIIATCIbHBIC qucia.

CpaBHeHUE

IIpuBOAMTHL MpUMePHI HCIIOIB30BAHUS B
peanbHON J>KW3HU TOJIOKHUTEIBbHBIX W
OTPHUIIATEAbHBIX YHCEII.

HN300paxaTsh LeJIbIe qucia,
MOJIOKUTENbHBIE W OTpPHUIATEIIbHBIE
4yycja TOYKAMU Ha YHUCJIOBOH MPsIMOM,
HCIOJIB30BATh YHCIOBYIO NPSIMYIO IS




MTOJIOYKHUTEIIbHBIX u
OTpULATENBHBIX quCell.
ApudmeTnyecKkue nercTBUA
C  TOJIOKUTECIbHBIMH |
OTpUIATEIbHBIMHU
9HCJIaMH.

Peinenue TekcToOBBIX 3aa4

CpaBHEHHS YHCEI.
IIpuMeHATH npaBuiIa
YHOpsiI04YUBATH JICHISE
HAXOJAUTh MOMIYJb YMCIA.
DopMyJIUPOBATh NPABUJIA BBIUHMCICHUS
C TIOJIOXKUTEIBHBIMU U OTPULIATEIBHBIMU
quCcIIaMH, HaXo0AUTh 3HAYeHUs
YHUCJIOBBIX BBIPAXKEHUH, COAEpXKAIIUX
JNEHWCTBUSI C  TIOJIOKHUTEIBHBIMH |
OTpULIATEIbHBIMHU YHCIIAMH.
IIpuMeHATH CcBOMCTBA CIIOXKEHUS U
YMHOXEHHUS AJs NMpeoOpa3oBaHUs CyMM
U NPOU3BEACHUMN

CpaBHCHWUSI,
qHCa;

HUJIMHAPpAa U KOHYycCaA.

[Ipencrapenue | peyeyye TekcTOBBIX | Mcnmoan3oBaTh undopmanuio,
nanubix (6 4) 3aad, collepKallluX | TPEACTABIEHHYK B  Tabnumax, Ha
JaHHBIE, IpEeICTABICHHBIC | IUarpaMMmax JUisl PELIeHUs TEKCTOBBIX
B Tabnuuax M Ha | 3aJa4 M 3a7a4 U3 peaibHOM KU3HU
JuarpaMmax
Harasnnas IpsAMOYyTONbHBIH Pacno3HaBaTh Ha 4epTeskax, PHCYHKaXx,
[ €OMETPMSI. napasuiesnenunes, ky0, | omuchIBaThL NUpaMUITYy, npusMmy,
@urypel B pu3Ma, MUpamMuaa, KOHyC, | LUWIMHAD, KOHYC, HIap, H300pakaTh UX
npocrpancree (9 muIMHAp, wap u cdepa. | OT PyKH, MOJAeIUMpPoOBaTh U3 Oymaru,
1) H3006paxkenue MIaCTMJMHA,  TPOBOJOKM M JIp.
OPOCTPAHCTBEHHBIX Q)Hryp_ “pHBOle/lTl) npuMepbl OOBEKTOB
Ipumepbt pasBEPTOK | OKPYKAIOIIEIro Mupa, UMEIOIIHNX
MHOTI'OIPDAHHUKOB, (opMBI Ha3zBaHHBIX TEII.

Hcnoan3oBath TEPMHUHOJOIUI0O: BCPIINHA,




IMIpakTuyueckas paboTta
«Co3nganue Moaeieit
HPOCTPAHCTBCHHBIX

puryp».

ITousTue o0BéMma;
€IIUHULIBI U3MEpEHHUS
00BéMa. O06BEM
NpsAMOYTOJBHOTO
napasniesienuiena, Kyoa,

dopmyIrel 00BEMa

pebpo, TpaHb, OCHOBAaHHE,
paguyc u auamMeTp, pa3BEpTKa.
HN3yuaTth, HCHONB3Yysl  3KCIEPUMEHT,
HaOJIIoIeHHE, H3MEpeHue,
MO/IEJINPOBaHHUE, B TOM qucie
KOMITBIOTEPHOE, M ONMHMCHIBATH CBOHCTBA
Ha3BaHHBIX TeJ, BBISIBJSITH CXOACTBA H
pasjiMyusi:  MEXAy ~ HUPaAMHJOH |
MPU3MON; MEXIY MUIUHIAPOM, KOHYCOM U
IIapOM.

PacnoznaBarnb
napaijesyenurie/ia, Ky0a,
MUPAMHUIBL, KOHYycCa,
KOHCTPYUPOBATh JaHHbIE Tejla U3
pa3BEPTOK, coO37maBaTh WX  MOJCIH.
Co3naBaTh MOJEJH TPOCTPAHCTBEHHBIX
dburyp (u3 Oywmarm, TIPOBOJIOKH,
MJacTUJIMHA U Jp.)

HN3MepsaTs Ha MoOJedsiX: JUIMHBI PEOEp
MHOTOIPaHHHUKOB, JUaMeTp IIapa.
BeiBOAUTH dopmyay o0Béma
MIPSIMOYTOJIBHOTO TTapaJiieIeITuIe 1a.
Beruucasats mo ¢opmyaam: o00bEM
MIPSIMOYTOJIBHOTO napajuiesenunena,
KyOa; HUCIIOB30BATh € IMHUIIBI
U3MepeHHsT 00bEMA; BHIYUCIITh 00BEMBI
Tel, COCTAaBJIEHHBIX u3 KyOOB,
mapajjIelIeNuNneIoB; pemaTbh 3aJadM ¢
peaIbHBIMU JaHHBIMHU

BBICOTA,

pa3BEPTKH
MIPU3MBI,
LUIIMHAPA;




HOBTOpeHI/le, HOBTOpeHI/Ie OCHOBHBIX BbIuucJasiTh 3HAUYCHUS BLIpa)KeHI/Iﬁ,

o0o0menue, MMOHSITHI M METOZIOB KypCOB 5 | coAep KallluX HaTypaJibHbIE, lieJbIe,

cucreMaTH3a | 6 KJ1accos, MOJIOKUTEIBHBIE U OTPHUIIATEIIbHBIC

uust (20 1) 0000menue u grcia, OOBIKHOBECHHBIC U JICCSITUIHBIC
cucTeMaTH3anus 3HaHUU ApoOH, BBINOIHSITH MIpeoOpa3oBaHUs

YUCEJI U BBIPAYKEHU M.

BbI0upaTh cnocod cpaBHEHHS YHCEI,
BBIYHCJIEHUH, IPUMEHATH CBOHMCTBA
apudMeTHYSCKUX IeHCTBUI It
panroHaIn3aluy BEIYHMCIICHUH.
PemaTs 3aga4um u3 peasbHON )KHU3HU,
NpUMEHSITh MaTeMaTHYeCKue 3HAHUSA
JUISL pellieHus 3a7a4 U3 APYTUX MPEeJIMETOB.
PemaTthb 3a1aun pa3HbIMU clioco6amm,
CpaBHHBAaTh, BLIOUPATH CIOCOOBI
pelieHus 3a1a4uu.

OcyuiecTBJIATH CAMOKOHTPOJIb
BBINOJIHSIEMBIX JEMUCTBUI U CAMOIIPOBEPKY
pe3yibpTaTta BEIYUCIEHUN

IIpn paszpaborke paboueil mporpaMMbl B TEMaTHYECKOM IUIAHMUPOBAHWUM JOJDKHBI OBITH yUYTECHBI
BO3MOKHOCTH MCIOJIB30BaHMS JIEKTPOHHBIX (IM(PPOBBIX) 00pa30BaTEIILHBIX PECYPCOB, SIBJISTIOIINXCS y4eOHO
METOJWYECKHMH MaTepruaiaMu (MyJIbTUMEIUNHBIE IPOTpaMMBbl, SJIEKTPOHHBIC YYEOHUKH W 3aJa9HHUKH,
3JIEKTPOHHBIE OWOJIMOTEKH, BUPTyaJbHBIE JaOOpaTOPUU, HIPOBBIE NPOrPaMMBI, KOJUICKIUH IHU(GPOBBIX
00pa3oBaTeJILHBIX PECYpCOB), HCIOJB3YEMBIMH JUUIsI OOYy4YE€HHMs] M BOCIMTAHHUS PA3JIMYHBIX TPYIMI
OJIF30BATENICH, MPEACTABICHHBIMU B JJCKTPOHHOM (IM(GPOBOM) BHUAC M PEATHUIYIONIMMH AUAAKTHYECKHE
Bo3MoxkHoct  MKT, conmepkaHue KOTOPBIX COOTBETCTBYET 3aKOHOJATEJIBCTBY 00 0Opa3soBaHUM.



ITPUMEPHAS PABOYAA ITPOTPAMMA
YUEBHOI'O KYPCA «AJITEBPAy. 7-9 KJIACCBI

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Anrebpa sIBIISISTCS OJTHUM W3 ONIOPHBIX KYPCOB OCHOBHOM IIKOJIBI:
OHa  oOecmeyuWBaeT  W3y4YCHHE  JAPYTUX  JOUCHHUIUIMH,  Kak
€CTEeCTBCHHOHAYYHOTO, TaK ¥ TYMaHUTApPHOTO ITUKJIOB, €€ OCBOCHUE
HEOOXOAUMO JUIsl TIPOJOJIKEHHsI OOpa3oBaHUs M B IIOBCEIHEBHOM
)Kn3HHU. Pa3Burne y 0O0ydYarommuxcs HayYHBIX MPEACTaBIICHUN O
MMPOUCXOXKJACHUM W CYIIHOCTH alreOpanmdeckux abCTpakmuii,
crioco0e  OTpakeHHUsT MaTeMaTHYecKOW HaykKoW sABJICHUH U
IIPOIIECCOB B MPUPOJE U OOLIECTBE, POJHM MaTEeMaTHYECKOrO
MOJICJIMPOBAHUS B HaAyYHOM NO3HAHWU U B IIPAKTHUKE CIIOCOOCTBYyET
(GopMHUPOBaHUIO HAYYHOIO MHPOBO33PCHHS M KA4YECTB MBIIJICHUS,
HEOOXOOUMBIX JJs ajanTalid B  COBPEMEHHOM IU(GPOBOM
obmrecTse. N3yuenne anreoprl €CTECTBCHHBIM obpazom
obecrieynBaeT pa3BUTHE YMCHHS HAOIIOIaTh, CPAaBHUBATh, HAXOIHUTH
3aKOHOMECPHOCTH, Tpe6yeT KPpUTUYIHOCTU MBIIIJICHUA, CHOCO6HOCTI/I
apTyMEHTHPOBAaHHO OOOCHOBHIBAaTh CBOW JICHCTBUSI U BBIBOJEIL,
dopmynupoBate  yrBepkiaeHus. OcCBOEHHME Kypca  anreopsl
obecrieunBaeT pa3BUTHE JIOTHUYECKOTO MBIIIJICHUS OOYyYaroluXcs:
OHU WCIIONB3YIOT JASAyKTHUBHBIC W WHAYKTHUBHBIC PAaCCYXICHUS,
0000meHne W KOHKPETH3allHI, a0CTparupoBaHHE W aHAJIOTHIO.
OO0yueHue anreope nmpeamnojiaraeT  3HAYUTEIbHBIN 00BEM
CaMOCTOSITEJIbHOU eSITeJIbHOCTHU oOyyaromuxcsi, IMO3TOMY
CaMOCTOSITEIIFHOE PEIIICHUE 3aJ1a4 S€CTECTBEHHBIM 00pa30M SIBIISICTCS
peanuzanueil 1esaTeIbHOCTHOIO NPUHIMIIA 00yYeHUsI.

B cTpykType nmporpaMmbl yueOHOro Kypca «Anredpa» OCHOBHOMU
LIKOJBI OCHOBHOE MECTO 3aHHUMAIOT COJAEPKaTEIbHO-METOAUYECKHUE
nuHun: «Yucna un BBIYUCIICHUA), «AnreranquKHe BBIPAXKCHUA»
«YpaBHeHUsT U HepaBeHCTBa»; «DyHknum». Kaxpas wu3 sTux
COACPKATCIBbHO-METOANICCKUX JTUHUH Pa3BUBACTCA Ha NMPOTAKCHNU
TpEX JIET M3yUYEHUsI Kypca, ECTECTBEHHBIM 00pa3oM IeperuieTasch u
BBaHMOHCﬁCTByﬂ C IpyTruMu €ro JIMHHUAMMH. B X0a€ N3YUYCHUA Kypca
06yan-OH_U/IMC$I OTPpUXOAUTCA JJOTHYCCKH PACCyYXIaTh, UCITOJIB30BaTh
TEOPETHUKO-MHO>KECTBEHHBIN SI3BIK. B CBSI3M C 3THM I1eiecoo0pa3Ho
BKJIIOYUTH B oporpaMMy  HEKOTOpbIE  OCHOBBI  JIOTHKH,
OPOHU3BIBAIONINE BCE OCHOBHBIE pa3Aeiibl MaTEeMaTHYECKOTO
o0Opa3zoBaHMsI M CHOCOOCTBYIOIIME OBJIAJCHHUIO OOydYalOUIMMUCS
OCHOB YHHMBEpPCaJbHOIO MaTEeMaTH4YECKOro s3blka. Takum oOpaszom,
MOY>XHO YTBEpX/JaTh, 4YTO COJEPKATEIbHOU U CTPYKTYpHOU
0COOEHHOCTBIO Kypca
«AnredOpay» SIBISICTCSI €0 MHTETPUPOBAHHBIN XapakTep.



ConeprxkaHue JUHUH «HHUCTa U BBIYUCIICHUS» CIIYKUT OCHOBOM
JUTSL TajibHEHIIero U3y4YeHus] MaTeMaTUKU, CIIOCOOCTBYET PA3BUTHIO
y 00y4YaromIuxcsl JIOTHYSCKOT0 MbIIICHUS, POPMUPOBAHUIO YMEHUSI
MOJb30BaThCs ajNropuTMaMH, a  TakKxke OPUOOPETCHUIO
OPaKTUYCCKUX HABBIKOB, HCOOXOIUMBIX JUUISI TTOBCCIHCBHOMW >KU3HH.
Pa3BuTtue mNOHATHA O 4YHCIE B OCHOBHOMW IIIKOJIE CBSI3aHO C
panuoHaIbHBIMU u UpparUOHAITBHBIMU YUCIIaAMHU,
dopmMupoBaHUEM TIPEJICTABICHUN O MACHUCTBUTEIIBHOM YHCIC.
3aBepIilieHHEe OCBOCHHsI YHCIJIOBOW JMHWUH OTHECEHO K CTaplieMy
3BCHY OOIIero oopa3oBaHUsI.

CopaepxaHue JIBYX alilreOpanydecKuX JIMHUNH — «AJredpandecKue
BBIpOKCHUS» H «YPaBHEHHUsS UM HEPABEHCTBA» CIOCOOCTBYET
dbopmupoBanuio y 00y4YaroIMUXCsl MaTEeMaTHYECKOro armapara,
HEOOXOAMMOTrO JJisi PCHICHUs 3ajlad MaTeMaTHUKU, CMEXKHBIX
OpPEIMETOB W NPAKTUKO-OPUEHTHUPOBAHHBIX 3aja4. B OCHOBHOH
MIKOJIE YYeOHBIN MaTepuall IPYINIUPYETCs BOKPYT pallMOHAIBHBIX
BBIpaKeHHUN. AJrebpa AEeMOHCTPUpPYET 3HAaUYEHHE MaTeMaTHKH
KaK si3bIKa JJIs1 MOCTPOCHUSI MATeMAaTUYCCKUX MOJCIICH, ONMUCAaHUS
MPOLIECCOB M SIBJICHUHW pealbHOrOo mupa. B 3amauum oOydeHwus
anreOpe BXOMAT TaK)Ke JaJbHEHIee pPa3BUTHE aJITOPUTMHUYCCKOIrO
MBIIIIJICHUSA, HeO6XOI[I/IMOFO, B YaCTHOCTH, IJIs1 OCBOCHHA Kypca
UH(POPMATHKH, u OBJIAJICHHE HaBBIKAMU JIeyKTUBHBIX
paccyxaenuii. [IpeoOpa3zoBaHue CHMBOJIBHBIX (POPM BHOCHUT CBOM
crietiu(pUYECKUN BKJIaJl B pa3BUTHE BOOOpaKECHUsI, CITOCOOHOCTEH
K MaTE€MaTHYECKOMY TBOPUYECTBY.

Conepxanue (pyHKIIMOHATIBHO-TPAaPUUICSCKON JIMHUN HAICJIICHO Ha
MOJIyYeHUE MIKOJbHUKAMH 3HAHUN O (QYHKIUIX Kak BaKHeHIIen
MaTeMaTHU4YEeCKOM MOACIU 151 OIIMCaHusAa " HCCJICOBaHUsA
pa3HOOOpa3HbIX IPOIIECCOB U SIBJICHHW B MOPHUPOJAC U OOIICCTBE.
W3yuyenne 93TOro  Marepuana  CIOCOOCTBYeT  pa3sBUTHIO Y
06yan'OU_U/IXCﬂ YMEHUA UCIIOJIB30BaTh PAa3JIMYHBIC BbBIPA3UTCIILHBIC
cpeacrBa A3bIKA MAaTEMAaTHKHU — CJIOBECHBIC, CHMBOJHNYCCKHEC,
rpadguyeckre, BHOCUT BKJIaT B (OPMHUPOBAHUE IIPEJICTABICHHUU O
pOJIM MATEMATUKH B PA3BUTHH LIUBUJIU3AIUA U KYJIBTYPHI.

MECTO YYEBHOI'O KYPCA B YYEFHOM ITJIAHE

Cornacuo yyeOHOMYy muiaHy B 7—9 kjaccax M3ydaercsl y4eOHBIH
Kypc «Anrebdpa», KOTOPBIH BKIIOYACT CIEIYIOIINE OCHOBHBIE
pa3nensl COJIep KaHUS: «Ywucia u BBIYHUCIICHUS,
«AnreOpanydecKue BBIPAKCHUS», «YPaBHEHHSI M HEPABEHCTBA»,
«DyHKIIIN.

Y4eOHbIl TUIaH Ha uU3y4yeHHe anreOpnl B 7/—9 Kjaccax OTBOJMT
HE MeHee 3 ydeOHBIX YacoB B HEJCJIO B TEYCHHUE KaXKJOro roja
oOy4deHwus, BCeTo 3a TpH Trojia o0ydeHus: — He MeHee 306 yueOHBIX



qacoB.

COJAEPKAHUE YUYEGHOI'O KYPCA (ITO TOJJAM OBYUYEHMNSI)
7 xkjaacce

Yucna u evivucnenus
Paunonansuble 4yncna

Jpo6u 0OBIKHOBEHHBIE U JECSTHYHBIC, ITIEPEX0] OT OAHOMN (HOPMBI
3amrcu apobeit k npyroi. IToHsTHE pallMOHAIBHOTO YHCIIa, 3aITUCh,
CpaBHEHUE, yHopsiiouYuBaHUE paluoHaJIbHBIX 4qucer.
ApudpmeTndeckue AEHCTBUS C pallMOHAJIBHBIMH 4YHCIaMH. Pemenue
3a/1a4 U3 pea’JbHOM NMPaKTUKW Ha YacTH, Ha JpoOwu.
Crtenenpb c HaTypaJbHBIM Iokas3aTejaeM: oIpeJieIeHuE,
npeoOpa3oBaHUE BBIPAXKCHUW Ha OCHOBE ONpEACICHUs, 3aIlluch
Oompmmx uwnces. [IponeHThl, 3amuCch MPOIEHTOB B BHUAE ApPOOH H
apoOu B BUJE MPO IIEHTOB. TpU OCHOBHBIEC 3aJlaud Ha TPOLICHTHI,
pelleHue 3anad U3 peajibHOM NpakTUKU. [IpuMeHeHue npusHakoB
JEIUMOCTH, Pa3lI0KE€HHUE HAa MHOXXHUTENHU HATypallbHBIX YHCEI.
PeanbHbIC 3aBHCUMOCTH, B TOM 4YHCJIC IIpsiMmasi U oOparHas
OPONOPIIUOHAIBHOCTH.

Anzcebpauueckue evipasriceHus

IlepemeHHbIE, YMCIOBOE 3HAYEHHUE BBIPAKEHUSI C IEPEMEHHOI.
Jlonyctumsele 3HAYEHUS IEPEMEHHBIX. Ilpencrasnenue
3aBHUCHMOCTH MEX/y BEJIMYMHAMH B BUzae (opMyJsbl. Berancienns
nmo  ¢opmynam. IlpeoOpazoBaHme  OyKBEHHBIX  BBIPaKCHHUH,
TOXXJECTBEHHO pAaBHBIC BBIPAXEHHsS, IIpaBUiIa IIpeoOpa3oBaHU
CYMM U IIPOU3BEJICHHUH, MpaBHUja PACKPBITHUSI CKOOOK M IIPUBEACHUSI
MoTOOHBIX cilaraeMblX. CBoMcCTBa CTENEHM C HATypaJbHBIM
mokazatejgeM. OaHOWICHBI U MHOrowieHbl. CTEneHb MHOTOYJICHA.
Crno)xxeHue, BBIUYUTAHHE, YMHOXXEHHE MHOTOWICHOB. @®OpMymbl
COKpaIEHHOIO0 YMHOXKEHHUs: KBaJApaT CyMMbl U KBaJpaT Pa3HOCTH.
dopmynia pa3zHOCTH KBaJapaToB. Pa3jnoXeHue MHOTOYJIEHOB Ha
MHOXHTEJIH.

Ypasnenua

VpaBHeHUE, KOPEHb YpaBHEHHsS, NOpaBmia Ipeodpa3zoBaHUS
YpaBHEHUsI, pABHOCUJIBHOCTh YPaBHEHUMN.

JIluneiiHoe ypaBHEHHE C OJHONW MNEPEMEHHOM, 4YHCIO KOpHEH
JIMHEMHOrO  ypaBHEHMs,  pElIeHHEe  JIMHEHUHBIX  ypaBHEHUH.
CocraBieHue ypaBHEHUH MO yCIOBHUIO 3ajauu. PelleHue TeKCTOBBIX
3a/1a4 C IIOMOIIBIO YPaBHEHUH.

JIuHeliHOe ypaBHEHHME C ABYMs IIEPEMEHHBIMH M €ro rpadguk.
Cuctema AByX JMHEWHBIX YpPaBHEHUHW C [ABYyMs HOEPEMEHHBIMU.
Pemenue cucrem ypaBHeHH#l cnocoboM noacTaHoBKU. [Ipumepst



pelICHUs TCKCTOBbLIX 3a71a4 ¢ MOMOIIBIO CUCTEM ypaBHCHHﬁ.

Koopounamur u zpagpuxu. @yuxyuu

Koopannara Toukm Ha nOpsMoil. UYuCIOBBIE NPOMEXKYTKH.
PaccrosiHue mexxny nByMsi TOUKaMU KOOPAWHATHON MPsIMOM.

[IpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AbGcnucca u
opJIMHaTa TOYKH Ha KOOPAWHATHOM IIOCKOCTH. [IpuMepsl rpadukos,
3agaHHbBIX (popMynamu. UTteHne rpa)KoOB peaslbHBIX 3aBUCHUMOCTEH.
ITorsartne ¢yuknuu. I[padpux ¢yaxouu. CBoiicTBa (YHKIIHHA.
Jlunetinast pynknus, e€ rpaduk. I'paduk pyHKumm y = |x |.
I'papuaeckoe pemeHne TUHEHHBIX YpaBHEHHH W CHUCTEM JHMHEWHBIX
YPaBHEHUI.

8 kiacce

Yucna u eviuucnenus

KsanpaTtHbeili kopeHbs u3 unucia. [lorarue o6 uppannoHaIbHOM
qucie. JlecATHYHBIE TPHUONMKEHUST HPpPaUUOHAIBHBIX  YHCEJ.
CpoiicTBa apudMEeTHYECKHX KBaJpPaTHBIX KOPHEH W  HUX
NpUMEHEHHE K MNpeoOpa3oBaHUIO UYHMCIOBBIX BBIPAKCHUH H
BBIYUCIICHUSIM. JlelicTBUTENbHBIC YHCIIA.

CrerneHb C LEenbIM TOKazartesneM W e€ cBoiictBa. CraHmapTHas
3alMCh YHCIIa.

Anzebpauueckue eviparcenus

KBanpaTHblii TpEXUJIEH; Pa3JIOKEHUE KBaJAPATHOrO TPEXUIeHa Ha
MHOHUTEJIH.

Anrebpanyeckas ApoOb. OCHOBHOE CBOMCTBO airedbpamydeckoi
npoou. Crnoxenue, BBIYUTAHUE, YMHOYEHUE, JIeJICHHE
anreOpandeckux ApoOeil. PammoHanbHBIE BBIpaXKEHHS W HX
npeoOpa3oBaHUe.

Ypasnenus u nepasencmea

KBagpatHoe ypaBHeHUE, hopMyiia KOPHEH KBaIpaTHOTO yPaBHECHUS.
Teopema Buera. Pemienue ypaBHEeHUN, CBOASIIIMXCS K JUHEHHBIM U
KBagpaTHBIM. IIpocTeiimume npoOHO-parimoHaIbHBIE YPaBHEHUS.

I'padmueckast mHTEpIIpETAIAST YPABHCHUH C ABYMs EPESMEHHBIMH
U CHUCTEM JIMHEMHBIX YpaBHEHHUU C IABYyMs nepeMeHHbIMU. I[Ipumepst
peuleHus] CUCTEM HEJIMHEHWHBIX YPaBHEHUM C IByMsI ME€PEMEHHBIMU.

Pemenne TEKCTOBBIX 3a/iad ajlreOpamdecKuM CITIOCOOOM.

YuciioBble HEpaBeHCTBA U UX cBoHcTBa. HepaBeHCTBO ¢ oaHOM
IIEPEMEHHOM. PaBHocunpHOCTB HEPABEHCTB. JInHeiinble
HepaBeHCTBA ¢ OAHOM niepemeHHONW. CuHcTeMbl  JIHUHEHHBIX
HEpaBEHCTB C OJTHON NEepeMeHHOH.

Dyukyuu

IMoustne Qyukuu. OONacTy oOmNpeneieHuss W MHOXECTBO
3HauyeHuil QpyHknun. CriocoOwl 3amanus GyHKITAH.

I'padbuk pysknuu. UreHue cBOUCTB GyHKIHUH Mo €€ rpaduky.



ITpumeps! rpadukoB GyHKIMH, OTpaKAIOIINX PEATBLHBIC IMPOLIECCHI.

DyHKIUY, ONUCHIBAIOIINE NPSIMYIO U OOpaTHYIO MPOMNOPIIHOHATBHBIC
3aBHCHMOCTH, UX rpaduku. OyHkImHYy = X°, y = X,y = X, y =
|x]. Rf)?i(bnqecxoe pelleHue ypaBHEHUI U CUCTEM ypPaBHEHUM.

9 kjaacc

Yucna u eviuucnenusn
JleficTBUTENbHBIE YKCIA

PanuonanbHble 4yHclia, UppALUOHAJBHBIE 4YHCJIAa, KOHEYHbIE U
OCCKOHEYHBIC ACCIATHYHBIC IpoOu. MHOXKECTBO JICHCTBUTECIHLHBIX
YHCeNd; JCHCTBUTEIbHBIE 4YHCIa KaK OCCKOHEYHBIE [ICCITHUYHBIC
apoOu. B3anMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY MHOKXECTBOM
JEUCTBUTENBHBIX YUCE U KOOPAUHATHOU HPSIMOM.

CpaBHCHHE NCUCTBUTCIBHBIX YHCEJ, apU(PMETUUCCKUC IACHUCTBUS
C JICUCTBUTEIBHBIMU YHUCIAMH.
W3mepenusi, TPUOTIKCHUS, OLCHKH

Pa3sMepsr 00BEKTOB OKpY’KaroOIIero Mupa, JIUTEIBHOCTh IpOIlec-
COB B OKPYXAaIOIEM MHpE.

I[pubnmxEHHOE 3HAYCHNUE BEIHUYHUHBI, TOYHOCTH NPUOIIIHKCHUS.
Oxpyrienue uucen. [Ipukujika U olleHKa pe3yJIbTaTOB BbIYUCIEHUM.

Ypasnenus u nepasencmea
YpaBHEHHUS ¢ OJHON IEPEMEHHOU

Jluneiinoe ypaBHeHue. Perienue ypaBHEHUN, CBOASIIMXCS K
JIMHEUHBIM.

Ksanparnoe ypaBHeHue. PemeHue ypaBHEHHU, CBOASIIUXCS K
KBaJpaTHbIM. buksaapatHoe ypaBHeHue. Ilpumepsl penieHus
YpaBHEHUNW TpeTbed M 4YeTBEPTOW CTEINeHEW pa3jloKeHUEeM Ha
MHOXHTEJH.

Peuienue JAPOOHO-paITHOHATIBHBIX YPpaBHEHUI.

Perrenne TeKcTOBBIX 3a/1a4 aJreOpanyecKkuM METOIOM.

CucreMmsl ypaBHEHHI

VpaBHeHHE C JABYMsI NEepeMEHHbBIMH U ero rpaduk. Pemenue
CHUCTEM JBYX JIMHEUHBIX YypaBHEHUH C JByMs NEPEMEHHBIMH.
Pemenue cucrem IByX ypaBHEHHM, OJHO U3 KOTOPBIX JIMHEHHOE, a
JApyroe — BTOpOU cTerieHU. [ padudeckass HHTEPIIPETAIINST CUCTEMBI
YpaBHEHUI C ABYMsI I€PEMEHHBIMU.

Pemrenne TEKCTOBBIX 3aj/lad alireOpamdecKuM CITIOCOOOM.
Hepasenctsa

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Penienune nMHENHBIX HEPABEHCTB C OJHOM nepeMeHHOU. Penienue
CHUCTEM JIMHEHWHBIX HEPABEHCTB C OJHOU mnepeMeHHOU. KBagparTHbie

HepaBeHCTBa. | paduaeckas HHTEpIpeTaus HEPAaBEHCTB U CUCTEM



HCPABCHCTB C ABYMs INEPEMCHHBIMUA.

Dynkyuu

Ksanparuanas pyskms, e€ rpadpuk u croiictra. [Tapabona, Ko-
OpAMHATHI BEPIINHEBI ITapaboiIbl, OCh CUMMETPHUH NapaOOIIbL.
I'paduxn ¢dynkumii: y = kx, y = kx + b, y=x/x, y = X,

y = /X,¥Y = |X| 4 UX CBOUCTBA.

Yucnoevle nocnedosamenvbHOCmMU
OmpenencHne W CIOCOOBI 3aaHM YHCIOBBIX ITOCNIEI0BATENEHOCTEH
IlousTue YHUCJIOBOM MOCJIEA0BATECILHOCTH. SangaHue
IMOCIIEIOBATEIIFHOCTH PEKYPPEHTHON (popmynoir u dopmyitoit N-ro
qJIcHa.

Apudmernyeckas ¥ reoMeTpuueckasi Iporpeccun

Apudpmernueckas U reoMeTpudeckasi nporpeccun. Popmyisl N-
ro ujieHa apuMeTHUYECKON U reOMETPUYECKON MPOrpecCuii, CyMMBbI
MEPBBIX N YJICHOB.

H3o0pakeHre UYICHOB apU(PMETHYSCKOH ¢ TICOMETPUUICCKOMN
OPOrpeECCU TOYKAMHU HAa KOOPAMHATHOM MIOCKOCTHU. JIMHEUHBIH U
SKCMNOHEHUHUANbHBINA pocT. CI0KHBIE TPOLEHTHI.

IVIAHAPYEMBIE NTIPEAMETHBIE PE3YJIbTATBI OCBOEHUA
NPUMEPHOU PABOYEU NPOT'PAMMBI KYPCA (IIO T'OJAM
OBYYEHMUA)

OcBoenne ydeObHOTro Kypca «AnreOpa» Ha ypOBHE OCHOBHOTO
obmiero  oOpazoBaHHWsl  JOJDKHO  obOecrnedyuBaTh  JOCTHIKEHHE
CIIEAYIOIIUXIIPEIMETHBIX 00pa30BaTeIbHBIX PE3yJIbTaTOB!

7 kjaacce

Yucna u eviuucnenusn

— BpImosHATH, coveTrasi yCTHbIE M ITMCbMEHHBIC HPHUEMBI,
apudmMeTudeckue AeHCTBUS C pallMOHAJIBLHBIMH YHCJIAMH.

— HaxoauTh 3HA4YEHHUsI YHCIOBBIX BBIPAXKCHUI; NPUMEHSITh
pa3HooOpa3HbIe CIMOCOOBI W NPUEMBI BBIYUCICHHUS 3HAUYCHUU
JIIpOOHBIX BBIPAKEHUH, COJEpKalluX OOBIKHOBEHHBIE U
JICCSITUYHBIC TPOOH.

— Ilepexoanth OT OnaHOW (POPMBI 3amHUCH YHCENI K Apyrou
(mpeo6pa3oBEIBAaTh JOECATUYHYIO JIpOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCSITUYHYIO, B YaCTHOCTH B O€CKOHEYHYIO
JICCSITUYHYIO APOOB).

— CpaBHHUBaTh U yHOPSAOYMBATH PAllMOHAJILHBIC YHCIIA.

—  OKpyrisiTh 4ucia.

— BbIIONHATE NPUKHUAKY M OLEHKY pe3yibTaTa BBIYUCICHUH,
OLICHKY 3HAYCHHUU YHMCIOBBIX BBIPAXKCHHU.



BeimonHATE  IeWCTBHUS €O CTENEHSIMM C  HaTypajlbHBIMU
ITOKa3aTeJIsIMU.

I[IpuMeHATs OpPU3HAKH  JCIIMMOCTH, pas3jloKEHHE Ha
MHO>XHUTEJINHATYPaAJIbHBIX YHCEII.

Pemath NpakTHUKO-OPUEHTHPOBAHHBIC 3aJauM, CBSI3aHHBIC C
OTHOLICHHEM BEJIWYHMH, IPONOPLUHOHAIBHOCTBIO BEJIMYHH,
MPOLIEHTAMH; UHTEPIPETUPOBATh PE3yIbTaThl PEIICHUS 3a7a4
¢ yud€TOM OrpaHMYEHHUH, CBSI3aHHBIX CO CBOWCTBaMH
paccMaTpuBaeMBbIX OOBEKTOB.

Anzebpauueckue evlpajiceHus

HWcnonb3oBaTh anreOpandecKyro TEPMHUHOJIOTHUIO u
CHUMBOJIMKY, TIPUMCHSITE €€ B IIPOIIECCE OCBOCHHS yYEOHOTO
MmaTtepuana.

Haxonuth 3HaucHUST OYKBEHHBIX BBIPAKCHHUN MPU 3aTaHHBIX
3HAUYCHUSIX MEPEMEHHBIX.

BrimonHATE  mpeoOpa3zoBaHUS — [EIOTO  BBIPAXXCHHUS B
MHOT'OYJICH MpUBEJICHUEM HOJ00HBIX cjlaraeMbIX,
packpbITHEM CKOOOK.

BBITOTHATE yMHOXKEHHWE OIHOWICHA Ha MHOTOWICH U
MHOTOYWICHA HA MHOTOYJICH, HPUMCHSATH (OPMYJIbI KBajpara
CYMMBI U KBajJjpaTa pPa3HOCTH.

OcCymIecTBIATh Pa3iIoKEHHUE MHOTOYICHOB Ha MHOXXHUTEIH C
OOMOIIbIO BBIHECEHUs 3a CKOOKHM OOIIEero MHOMKUTEIS,
TpyNITUPOBKHU cjlaraeMbIX, IPUMEHEHUS bopmyn
COKpPamEHHOTO YMHOKCHUS.

IIpumeHATs, TIpeoOpa3zoBaHUs MHOTOYJIEHOB [JIsI PEUICHUS
pa3nuYHBIX 3a7a4 U3 MAaTEeMaTHUKH, CMEXHBIX MPEJIMETOB, U3
peanbHOI HMpaKTHKH.

Hcmons30BaTh  CBOMCTBA CTEIICHEHW C  HATypaJlbHBIMH
MOKa3aTeJIsIMHA JIsl TpeoOpa3oBaHUs BBIPAKECHUH.

Ypaenenuﬂ U Hepaeencmea

Pemrate nuHeliHble ypaBHEHUST C OJHOM HEpPEMEHHOH,
MIPUMEHSs] TpaBWJIa Hepexoda OT HCXOIHOTO YpPaBHEHHS K
paBHOCHIBHOMY eMy. [IpoBepsiTh, SBIsIETCA JH  YHCIO
KOpPHEM ypaBHEHHS.

I[TpumensaTs  rpaduyeckue  MeETOABI IIPU  PEHICHUH
JIMHEUHBIXYPAaBHEHUU U UX CUCTEM.

[TonOupare mpuUMepsl Iap YHCEJI, SIBISIONINXCS pPEIICHHUEM
JINEWHOr0 ypaBHEHUsS C JABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPJAWHATHOW TIIJIOCKOCTH TpaduK JHUHEHHOTO
YpaBHEHHUSI C ABYMsI IMEPEMEHHBIMH; MOJB3YysCh TIpaduKOM,
MNPUBOAUTH MPUMEPHI PEIICHUs] YPAaBHEHUS.

Penrate cucTtemMbl JOBYX JIMHEHWHBIX YpPaBHEHUU C JIByMs



IIEPEMEHHBIMH, B TOM 4YHCJie Tpad)MuSCKH.

— CocraBiaTh W pemiate JUHEHHOE ypaBHEHHE WM CHCTEMY
JIMHEUHBIX yYpaBHEHUN no YCJIOBUIO 3a1a4u,
UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3ajadu
MMOJIy4YCHHBIH pe3yJbTaT.

Koopounamur u zpagpuxu. @yuxyuu

—  M3o0OpaxaTtb Ha KOOpJAUHATHOM’ MpsIMOU TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpJAWHATaM, JIy4d, OTPE3KH,
WHTEpPBaJbl; 3alMChIBAaTh  YHCIOBBIE IMPOMEKYTKH  Ha
anreOpanvecKkoM sI3bIKE.

— OrMmeuarh B KOOPAWHATHOHM INIOCKOCTH TOYKH I10 3aJaHHBIM
KOOpJIMHATaM; CTPOUTH I'padUKH JIMHEWHBIX (yHKIHH. CTPOUTH
rpaduk QyHKIUU Y = |X|.

— OmnwuceBaTh C NOMOWIBIO (YHKIHH HM3BECTHBIE 3aBUCHUMOCTH
MEXJIy BEJIWYHHAMH: CKOPOCTh, BpPEMsl, PAacCTOsSHHE; II€HA,

KOJIMYECTBO, CTOMMOCTB;  HPOU3BOIUTEIILHOCTh,  BpeMs,
00BEM paboTEHL.

—  Haxoautp 3HaueHHe QPYyHKIUHU 10 3HAYCHUIO €€ apryMeHTa.

—  Ilonumarp rpaduyeckuii cnocol MpeICTaBICHHUS W aHaIW3a
nH(OpMaIMK; U3BJICKATh U UHTEPIPETUPOBATH HH(OpPMAIIHUIO
13 rpadMKOB peaJbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

8 ki1ace

Yucna u evivucnenusn

— Hcnone3oBaTh HaudajdbHBIE MPEACTABIEHUS O MHOXECTBE
JNEUCTBUTENIBHBIX YHCEN [ CpaBHEHHS, OKPYIJICHUS WU
BBIUMCIICHUH; M300pakaTh NEUCTBUTENBHBIC YHCJIa TOYKAMHU
Ha KOOPJAMHATHON NPSIMOU.

—  IlpumensTe noHsTHe apuPMETHUECKOrO KBaJIpPaTHOTO KOPHSI;
HaXOJgUTh KBaJpaTHbIE KOPHH, HCHOJIb3YSI npu
HEOOXOJMMOCTH KaJILKYJISITOP; BBIMOJHITH IPEOoOpa3oBaHUs
BBIPAXCHUI, COJEpKaIlIUX KBaJpaTHBIE KOPHH, HCIIOIb3YS
CBOMCTBA KOpPHEM.

—  Hcmoap3oBath 3anmucy OOJBIIMX M MaJbIX YHCEI C TOMOIIHIO
JCCATUYHBIX Apo0ei u creneHei gucia 10.

Anzebopauueckue eviparcenus

— IlpuMeHsATH TIOHSITHE CTCEIICHU C IEJBIM IT0Ka3aTeseM,
BBINIOJTHSITh  NPpeoOpa30BaHUSI BBIPAKCHUM, COACPIKAIIUX
CTENEHH C IIEJIBIM ITOKA3aTeIICM.

— BPBINOIHITE TOXIESCTBCHHBIC ITPESOOPA30BaAHUS PAIlHOHAIBLHBIX
BBIPAXKEHUU HA OCHOBE MpaBUJI JICHCTBUU HAJ MHOTOYJICHAMH
M aJire0OpandecKuMu ApoOsiMU.

— PackianeiBaTh KBaJIpaTHBIN TPEXYIICH HA MHOXHUTCIIH.

— Ilpumenste 1ipeoOpa3oBaHUs BBIPAXKCHUN JJIsI  PCIICHUS



pa3IuYHBIX 3aja4 U3 MaTE€MaTHUKH, CMEXKHBIX NPEIMETOB, U3
peajibHOM NIPaKTUKU.

Ypagnenus u unepasencmea

—  Pemats JUHEHHBIE, KBaJpaTHbIE YpaBHEHUS "
panroHAaIbHBIC YPAaBHEHMS, CBOJISIIHECS K HHUM, CHCTEMBI
JIBYX YpaBHEHHUI ¢ IByMsI IEPEMEHHBIMU.

— IlpoBoauTe mnpocTelIIMe HCCIENOBaHUs YPaBHEHUU WU
CHCTEM YypaBHEHHH, B TOM 4YHCJIE C IIPUMEHEHHEM
rpadUUYeCcKuX IpeJACTaBJIeHUH (yCTaHaBJIMBaTh, UMEET JIU
YpPaBHEHHE MJIM CUCTEMAaypaBHEHUM PEIICHUsI, €CIIM UMEET,
TO CKOJIBKO, U TIP.).

— Ilepexomuth OT cilOBeCHOW (HOpPMYTUPpOBKH 3amgayd K e&
anre0pandecko  MoJaead € HOMOUIBIO  COCTaBJICHUS
YpaBHEHHUSI WM CHUCTEMBbl YpPaBHCHWI, MHTEPIPETHUPOBATH B
COOTBETCTBHUM C KOHTEKCTOM 3aJla4i MOJTYUYCHHBIH pe3ybTarT.

—  IlpumeHsTH CBOWCTBA YHCIOBBIX HEPABEHCTB ISl CPaBHEHHS,
OIIEHKM; pemaTh JIMHEWHBIE HEpaBEHCTBA C  OJHOU
IIEPEeMEHHOH ®W WX CHCTEMBI; JaBaTh TI'padHIECKYIO
WJUTIOCTPAIINIO MHOXECTBA PEIICHUW HEPaBEHCTBA, CHCTEMBI
HEpaBEHCTB.

Dynkyuu

ITonumaTte W wWCHOJB30BaTh (PYHKIHMOHAIBHBIC IOHATHS U
SI3BIK (TEPMHHBI, CHUMBOJHUYECKHE OOO3HA4YECHUs); OMNpenesaTh
3HayeHWe (GYHKIUMA 110 3HA4YSHUIO apryMeHTa; OIpeIelsiTh
cBoiicTBa (pyHKIOUHU 110 €€ rpaduKy.

Ctpouts rpaduku daeMeHTapHbIX GyHKIui Buga y =K/X, y = X,
y=xy =/X, Y = |X|; OKCBHIBATh CBOHCTBA YHCIOBOM (DyHKIIHMHI
no eé rpaduky.

9 xitacc

Yucna u evivucnenus

CpaBHUBATH u yHops104MBaTh panyoHaIbHbIE u
UppalMOHaJIbHbIE YUCJIA.

BrimonasATe apudMeTHUEcKHMe ACHCTBHUS C palHOHAIbHBIMH
4pcJlaMM, codeTas yYCTHbIE W IIMCBMEHHbIE HPUEMBI,
BBIIIOJIHATH BBIUHUCIIEHUSI C UPPALlMOHAJIBHBIMA YU CIaAMU.
HaxonuTe 3HadyeHUs CTENEHEH ¢ LeJbIMHU I0Ka3aTelasiMU U
KOpPHEN; BBIYUCIISITh 3HAUEHUSI YHCIOBBIX BbIPAKEHUM.
OKpyrysitb A€UCTBUTEJbHBIE YHCJA, BBIINOJHATH MPUKUIKY
pe3yibTaTta BbIUMCICHHUM, OLIEHKY YHCJIOBBIX BBIpaKEHUMH.

Ypaenuenusn u nepasencmea
— Pemarp nwmHEWHBIE W KBaJpaTHBIC YpaBHEHUS, ypaBHCHHS,
CBOAAIIMECS K HHM, TIIpocTeimme IpoOHO-pauOHAIBHBIC



YpaBHEHUSI.
Pemiath cHCTEMBI JBYX JIMHEHHBIX ypPaBHCHHUU C JByMs
MEPEMEHHBIMU U CHCTEMBI JIByX YPaBHEHHUI, B KOTOPBHIX OJHO
YpaBHCHHUCHE SIBIISICTCST JIMHCHHBIM.

Pemrate TEKCTOBBIC 3ajayd  aJrcOpamyecKUM CIHOCOOOM ¢
IMOMOIIBIO  COCTaBJICHUSI ypaBHEHHUS WIH CHCTEMBI JBYX
YpaBHEHUH C ABYMSI MIEPEMEHHBIMU.

IIpoBoauTh mpocTernive ucciaeqoBaHUsl YpaBHEHUNM U CUCTEM
ypaBHEHUH, B TOM 4YHCJIE C HOPUMEHCHHEM TIpadUUIEeCKUX
npeacTaBieHU (ycTaHaBIMBATh, UMEET JIM ypaBHEHHUE MU
cucTeMa ypaBHEHHUM PEHIeHUs], €CJIM HMEET, TO CKOJBKO, H
op.).

Pemaths cucTeMbl TUHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB,
BKJIIOUAIOIIHE KBaJpaTHOE HEPABEHCTBO; M300pa)kaTh pEUICHUE
CHUCTEMBl HEPaBEHCTB Ha YHCIOBOH TMPsIMOW, 3alHCHIBATH
pelIeHne ¢ TOMOIIBI0O CUMBOJIOB.

Hcnonp3oBaTth HCpaAaBCHCTBaAa MNpU PCIICHUU PA3JIMYHBIX 3aaa4v.

Dynkyuu x

PaCHO3HaBaT/L— CI)yHKI_[I/II/I HU3Y4YCHHbIX BHJIOB. Iloka3piBaTh
CXEMAaTUYCCKHU PpPacCIlOJIOKCHHUE Ha KOOp)lPIHaTHOﬁ INTOCKOCTHU

rpadukoB ¢pyHkuii Buga: Y = kX, y = kx + b, y = XK, y = ax?
+ bx + ¢,y = X3, Yy =X, Y =|Xx|B 3aBUCUMOCTH OT 3HAUYCHUHU
KO2(p(pHUITMEHTOB; OMUCHIBATH CBOWCTBA (PYyHKITHHA.

Crtpours u H300paxaTh CXeMaTH4YeCKHU rpaduKu
KBaJ[paTUYHBIX (DYHKIIUH, OITMCHIBATH CBOMCTBAa KBaApPaTUYHBIX
pyHkumit o uxrpadukam.

Pacrnio3HaBate  kBaapaTrudHyl (QYHKIOUIO 110  (opmylie,
OPUBOJAUTH MPUMEPhl KBaJAPAaTHYHBIX (YHKIHUH M3 pealibHOU
>)KU3HH, (PU3UKH, TEOMETPHH.

Apugpmemuueckas u zeomempuueckan npozpeccuu
Pacno3naBath apu(pMETHIECKYIO u TEOMETPHUUIECKYIO
IIPOT'PECCHU NPH PaA3HBIX criocobax 3aJxaHus.
BEBITTOTHATE BRIYUCICHUS C UCITOIB30BaHNEM (GOPMYI N-TO YJIeHA
apu(MeTH4ecKOl ¢ TIeOMETPUYECKOW HpOrpeccuid, CyMMBbI
HepBbIX N YJIEHOB.
HN3o06pakaTh  YiICHBI  MOOCIHEAOBATCIBHOCTH  TOYKAMH  Ha
KOOPAUHATHON MJIOCKOCTH.

Peurate 3aja4u, CBsI3aHHBIC c YUCIIOBBIMU
MOCJIEJIOBATEJIBLHOCTSIMU, B TOM 4YHCJE 3aJadyd U3 peajibHOU
KU3HA  (C  HCIIONB30BAaHMEM  KaldbKyJsITOpa,  HHQPPOBBIX

TEXHOJIOTUI).






TEMATUYECKOE INIAHUPOBAHUE YYEBHOI'O KYPCA (IIO TOAAM OBYYEHUS)

7 xnacc (He menee 102 u)

pauroHaJIbHBIX YHCEJI.
CrenieHb ¢ HaTypaJlbHBIM
MOKa3aTeIeM.

Penienne OoCHOBHBIX 3ajiay
Ha ApoOW, HPOICHTHI U3
pealbHON NPAaKTUKU.
IIpuznaku JIEJINMOCTH,
pazJioxKeHus Ha
MHOYXHUTEIMN HaTypalbHbIX
9guCeIl.

YaCTHOCTH B OECKOHEYHYIO JECSTHYHYIO
IpoOb.

[Ipumensitb pa3HOOOpa3Hble CHOCOOBI M
NpuémMbl BBIYMCIEHUS] 3HAYEHUH JAPOOHBIX
BbIPa:KeHUil, cojepX aluiuXx OOBIKHOBEHHBIEC
M JIECATUYHBIC JApPOOH: 3aMEHSTh NpHU
HEOOXOAUMOCTH JECATUYHY IO npoOb
OOBIKHOBCHHOU u OOBIKHOBCHHYIO
JIECSITUYHOM, TPUBOJHUTH BBIPAXKEHHUE K
dopwme, Haubosee ynoOHO JUIs
BBIYMCIICHUH, NpeoOpa3oBBIBaTH JApPOOHBIE

PeanbHble  3aBUCHMOCTH.

Hp;[Ma;[ u 06paTHa;I BBIpAXXCHHUA HaAa YMHOXCHHEC H JACJIICHUC

MPOMOPIHOHATEHOCTH JIECATUYHBIX Npo0ell K JEHCTBUSIM C
LEAbIMU YUCIAMHU.
IpuBoauTh  4YHCJOBBIE U  OyKBEHHBbIE
NPHMeEpPbI CICICHU C HaTypaJIbHbIM

Ha3Banue DJIeKTPOHHbIE

pasaena OcHOBHOE coJep:KaHHe OcHOBHBIE BH/BI 1eSITEJILHOCTH (uudposbie

(TeMBbI) (YHUCI0 o0yuarommxcst oOpa3oBaTe/ibHBbI

4acoB) e pecypchl)

ncaa u IMousitue  paumoHanbHOro | CHcTeMaTU3MPOBATh M 060ramiaTh 3HAHHA

BBIMUCICHUS. | upcma.  Apudmermdeckue | 00 OOBIKHOBEHHBIX M JECATUYHBIX JPOOSX.

PaunoHaIbHBI|  neiicTBUS ¢ | CpaBHuBaTh W YyHNOPAAOYHUBATHL ApoOH,

¢ Yucjaa pauMoHaJIbHBIMH YHUCJIAMH. peoOpPa3oOBBIBAS pu HEOOXOTMMOCTH

(25 1) CpaBHeHmue, JIECSITUYHBIE  ApoOM B OOBIKHOBEHHEIE,
yHopsiiouuBaHUE OOBIKHOBEHHBIE B JIECSITUHYHBIE, B




nokaszaTeJieM, OOBSICHSIS 3HAYCHUS
OCHOBAHUsI CTEINEHHU U MOKa3aTesl CTEIEHH,
HaxoJIUTh 3Ha4YeHUs cTerneHel Buma a" (a
— mroboe panmoHaIBbHOE YHCIO, N —
HaTypaJdbHOE YHCIO).

ITonnMaTh CMBICI 3aNIMCU OOJBIINX YHUCET
C TIOMOWIBIO JECSATHYHBIX JpoOeil u
creneHeid uywcia 10, NpUMeHATH UX B
pCANBHBIX CHUTYAIHSIX.

[MpuMeHATh TPHU3HAKK JETHMMOCTH, Pa3JIOKECHUS
Ha MHOXKHTEIIH HaTypaJbHbBIX YUCEL.

PemaTe 3amaun Ha 9acTy, MPOIEHTHI, TPOTIOPIIVH,
Ha HaxoKAeHHe NpoOu (IPOLEHTa) OT BEIUYHUHBI
W BEMUYMHBl 10 €€ npobm (TpOLeHTy), Ipodm
(mporieHTa), KOTOPBIM COCTABIIAET OJ{HA BEIUYHHA
ot apyroi. IlpuBoxnTh, pa3Ouparb, OIEHUBATH
pa3iM4HbIE  pelIeHWs,  3alHCH  peIIeHui
TEKCTOBBIX 3a/1a4.

PacriosnaBath ¥  OOBSACHATH, OIMpasch Ha
OTpeNieNIeHUs, MPSIMO IPONOPIHMOHATBHBIE U
0o0paTHO  MPONOPLHUOHAJBHBIE  3aBUCHMOCTH
MEXIY BEITHYMHAMM; NPUBOJUTH HMPUMEPHI 3THX
3aBHCHMOCTEH U3 peasbHOro MHpa, U3 JIPYTUX
y4eOHBIX IIPEIMETOB.

Pematp mpakTHKO-OPHEHTHPOBAHHBIE 33Ja4d HA
npoOu, TPOIEHTH, TMPSAMYI0 H  OOpaTHYIO
IIPONOPLIMOHATBHOCTH, IPOIOPLUH




Auredpau
yeckue
BbIpaKeH
ust (27 9)

BykBeHHBIE  BBIpa)KCHUSI.
IlepemenHsble.
Jonycrtumele 3HAYECHUS
nepeMeHHBIX. DOpPMYyIIBI.
IIpeoGpa3oBanue
OYKBEHHBIX  BBIPAXXCHUIA,
packpsiTHE CKOOOK  H
IIpUBEACHUE IMOJOOHBIX
cllaraéMbIX.

CaoiicTBa CTENICHU c
HaTypaJIbHBIM

ITOKa3aTeJIEM.

MHOTOYJICHEI. Cnoxenue,
BBIYUTAHUC, YMHOXCEHUEC
MHOTOYICHOB. Dopmysr
COKpAILEHHOTO YMHOKEHUSI.

Pa3znoxxeHue MHOIO4J€HOB Ha
MHOKHUTEIN

OBJ1aJ1eTh anreOpandeckoi
TEPMHUHOJOTHUEN u CHMBOJIMKOH,
NPUMEHsATH €€ B Mpollecce OCBOCHMUS
y4eOHOTO MaTepHaia.

Haxoaurtsb 3HAYCHUSA OyKBEHHBIX
BBIPQ)KEHUH TIpU 3aJITaHHBIX 3HAYCHUSIX

OYKB;  BBIMOJIHATH  BBIYHUCIEHUS  I10
dopmyam.

BeImOJIHATL  1IpeoOpa3oBaHUsl  ICJIOTO
BBIDQKCHUSI B MHOTOYICH I[PHUBEJICHUEM
NOIOOHBIX claraeMsblx, packpbeiTHEM
CKOOOK.

BEInOIHATE YMHOXCHHUE OIHOYJIEHA Ha
MHOTOWIEH W MHOTOWIEHAa Ha MHOTOYIIEH,
NPUMEHATh  (OPMYIBI  KBajpara CyMMbl U

KBaJpara pa3HOCTH.

OcCymecTBIATh pa3joXKEHHEe MHOTOYJICHOB Ha
MHOXKUTEJH MMyTEM BBIHECEHHUS 332 CKOOKH 0011ero
MHOXXUTEJSI, TpUMEHEeHUs (OpMyIbl pa3HOCTH
KBaJIpaToB, (JOPMYJI COKPAIEHHOTO YMHOKEHUSI.
[TpumeHsaTh TpeoOpa3oBaHWE MHOTOWICHOB JUIs
pelleHusT pPa3IU4YHBIX 3aJa4 U3 MaTeMaTHUKU,
CMEKHBIX [IPEIMETOB, U3 PEaIbHOM MPAKTUKH.
3HAKOMUTHCA C UCTOPHEH pa3BUTUSI MATEMATUKU




Dyuxuuu (24
1)

npomexxyTku. PaccrosiHue
MEXAy ABYMsI TOYKaMu
KOOPAMHATHOM OPSIMOM.

[IpsimoyronbHas cucrema
KOOpIUHAT HA  IIJIOCKOCTH.
[Tpumeps! rpauKOB, 3aJaHHBIX

YpaBHenusi | YpasHeHHeE, npasuia | Pemrars JMHENHHOE ypaBHEHHE C OJHOM
u npeoOpa3oBaHHUS NepEMEHHON, IPUMEHss IPaBHJIa Iepexoaa
HEPABEHCTB | ypapHeHUs, OT UCXOJHOI'O YpaBHEHHUS K PAaBHOCUJIBHOMY
a(20 ) PaBHOCUIIBHOCTH eMy Oosee mnpoctoro Buaa. IIpoBepsTs,
YpPaBHEHU. JImaeiitHoe SIBJISICTCSL JIM KOHKPETHOC YMCJIO KOPHEM
yYpaBHEHUE c OHOU YpaBHEHHUS.
MEPEMEHHO, pemenne | Ilogdupates npuMepsbl nmap Jucel,
JIMHENHBIX ypaBHeHUil. | SBJSAIOMIUXCS PEHICHUEM JTUHEHHOTO
Pemienue 3a71a4Cc MOMOIIBIO | YPABHEHMUS C IBYMs IIEPEMEHHBIMU.
ypaBHEHHA. CTpoMTh B KOOPJAMHATHOMN IJNIOCKOCTH
JIuneitHoe  ypaBHeHWe ¢ | TPaQUK JIMHCHHOTO ypaBHEHUsS C JBYMs
ABYMs IIEPEMCEHHBIMHU U €ro IICPCEMCHHBIMHU, TIOJIB3YsCH Fpa(i)I/IKOM,
rpapuk. Cucrema aByx | NMPHBOAUTH MPUMeEPBI PCIICHHUS
JUHEWHBIX ypaBHEHHUH C ypaBHCHMUA.
ABYMsI NEPEMEHHBIMH. HaXO}ll/lTL peuieHue CUCTEMBI IBYX
Penlenue cucTem | JUHEHHBIX YpaBHEHHUU C IByMS
ypaBHEHUI criocobom | HEPEMCHHBIMH.
IIOACTAaHOBKH U CIriocooom CocTaBiasiTh M pemiatb YpaBHCHUE WU
CIIOKEHUS CHUCTEeMYy YypaBHEHMUIH MO YCJIOBHIO 3ajJiayM,
WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aa4u MMOJTy4YEHHBIN
pe3yJibTaT
KoopaunatelM| Kooppaumara Toukn Ha | HM306paskaTh Ha KOOPAMHATHOH NPsSMOii
rpauKu. IPsSIMOM. YHucnoBbie | TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM

KooOpauvuHaTaM, JIY4YH, OTPE3KHW, MHTCPBAJIbI,
3alIucChIBaTh UX Ha anre6panquK0M A3BIKE.

OTMeyath B KOOPAMHATHOH IIOCKOCTH TOYKHU IO
3aJaHHBIM  KOOpAWMHATaM; CTPOUTH Tpaduku
HECJIOXKHBIX SaBHCHMOCTCﬁ, 3aJaHHbIX
(dopMyIaMu, B TOM YHCIIE C TIOMOIIBIO I(POBBIX




¢dopmynamu. UreHue TpaduKoB
peabHBIX 3aBUCHMOCTEH.

Honsatne ¢Pynxmm. I'padux
¢ynkiun. CpoiicTBa (QyHKUMIL.
JInnetinas GyHKIHSA.
[octpoenne rpaduka IHHEHHON
¢ynkmu. 'paduk yHkumm y =
IxI

nabopaTopui.

[pumensTh, U3y4JaThb NPeUMYILECTBa,
HHTEPIPETHPOBATH rpaduaeckuit crocod
OpeJCTaBlIeHUs W aHalu3a  pa3sHooOpa3HOH

KU3HEHHOH MH(OPMALIUH.

OcBamBaTe TOHATHE (QYHKINH,
(YHKIMOHATBHOM TEPMUHOJIOTHEH.

OBJIaJIEBATH

Pacnio3znaBath nuHelHyo (yHkuuio y = kx + b,
ONMCHIBATH €€ CBOICTBA B 3aBUCHMOCTH OT
3HaYeHNH K03 durreHToB k u b.

CrpouTtb rpaduku JIMHEHHOH QyHKIMH, (QYyHKIUH
y =1IxL

Hcnons3oBath  1m(pOBBIE  pecypchl A
MOCTpoeHHs TPadUKOB (YHKIMHA M U3YyYSHUS UX
cBoiictB. IIpuBoauTh NpUMEpBHl  JIMHEHHBIX
3aBHCUMOCTEH B  peaJbHBIX IIpoLleccCax W
ABIICHUSIX

[MoBTOpPEeHUE U
0000 enne (6

)

IToBTOpeHue OCHOBHBIX
MMOHSTHUU U METOJIOB Kypca 7
KJ1acca, 0000IIeHe 3HaHUM

BrIOMpaTh, NPUMEHSATh OLEHUBATH CHOCOOBI

CpaBHEHUS qucenl, BBIYUCIICHUM,
npeoOpa3oBaHUM  BBIPAKEHUN,  pEIICHUS
ypaBHEHHUH.

OcymecTBasThH CaMOKOHTPOJIb

BBITIOJIHSIEMBIX JICCTBUI M CaMOIIPOBEPKY
pe3yabTara BEIYUCICHUN, MpeoOpa3oBaHu,
HOCTPOEHUM.

Pemate 3amaun U3 peanbHOH KM3HU, IPUMEHSTH
MaTeMaTHYeCKUe 3HAHUS UL PelIeHHs 3a7ad W3
JPYTUX OPEIMETOB.




Pemate TEKCTOBBIE 3a1a4H,
BEIOMPATH CIIOCOOBI peIIeHH 3a/1a91

CpaBHHBATb,

8 knacc (He MeHee 102 u)

UppanMOHaJIBHBIX YHUCEII.
JleicTBHTEIbHBIC YHCIIA.
CpaBHeHUe
NEeHCTBUTENBHBIX YHCEI.
ApudmMeTHaecKuii
KBaJPaTHBIM KOPEHb.
VYpaBHeHue BUaa x* = a.
CaolicTBa apu(METHIECKUX
KBaJIpaTHBIX KOPHEH.
IIpeoOpa3oBanne
YHCJIOBBIX BBIPAYKECHUMH,

MIpH HEOOXOTUMOCTH KAJbKYJISITOP.
OueHUBaTh KBaJpaTHBIC KOPHH IIEIBIMH
YUCIAMH U JECITUIHBIMH JIPOOSMHU.
CpaBHUBATH " YHOpPSA04MBAThH
paluoHaJbHbIE UM HppalMOHAJIbHBIE YHCIIA,
3allMCaHHble C ITIOMOMIBIO KBaJpaTHBIX
KOpHE.

HcciienoBath ypaBHEHUE x? = a, HaXOAUTb
TOYHBIE U NPUOIMKEHHBIE KOPHHU NIpU a >
0.

HccaenoBaThb CcBOMicTBA KBaJpaTHBIX

Ha3panue DJIeKTPOHHbIE
pasaena OcHOBHOE coaep:KaHHe OcHOBHBIE BH/BI 1eSITEJILHOCTH (uudposbie
(TeMbI) ol0yyarommxes o0pa3oBaTeIbHBI
Kypca (4MCiI0 e pecypchbl)
4acoB)
ucaa u KBanparnsiii kopeHs U3 DopMyJIUPOBATH omnpejaeJieHue
BBIMUCICHUA. | ypcia.llousTue o6 KBaJpaTHOIO KOpHS u3 4Jucla,
KBagparubre UppanuoOHaJIBHOMYHCIIE. apuGMETHYESCKOTO KBaJIPaTHOTO KOPHSI.
kopuu (15 1) | Jlecaruunbie IIpuMeHATH orepaIuio HU3BJICYCHUS

MIPUOITMIKESHUST KBaJApaTHOTO KOPHS W3 YHUCIA, HUCIHOJb3YH




conep Kamux KBaJgpaTHBIC
KOPHHU

KOpHEH, MPOBOJISI YUCIIOBBIE DKCIIEPUMEHTBI
c HCIIOJIb30BaHUEM KaJIbKyJIsITOpa
(KoMIIBIOTEDPA).

Jloka3pIBaTh CBOHCTBa apuPMETHUCCKUX
KBAaIPaTHBIX KOPHEH; NOPHUMEHATH HX OIS
npeoOpa3oBaHUS BEIPAKCHUH.

BbInoaHATH mMpeodpa3oBaHUsl BBIPAKCHUH,

coleprKalux KBaJIpaTHbIE KOpPHHU.
Bripaxats IEPEMEHHBIE u3
TCOMETPHUYECCKUX U PU3UISCKUX (POPMYII.
Boruucasarnb 3HAYEHUS BbIpayKE€HUH,
cozeprKalux KBaJpaTHbIE KOpHH,
HUCIIOJIb3Y S nopu HEOOXOIMMOCTH
KaJIbKYJISITOP.

Hcnoab30oBaTh B XO0J€ peulleHUs 3anad
3J€MEHTapHbIE npeacTaBiIeHUs,
CBsI3aHHBIC C OPpUOITMKEHHBIMU

3HAYECHUSIMHU BEJIWYHH.
3HAKOMHUTBCSI €  HMCTOPHeH  pa3BUTHA
MaTEeMaTHKHU

Yucaa u
BBIYHCJICHUS
. Ctenens ¢
HeJbIM
nmokasareje
M (7 4)

CrereHs ¢ IOCJIBIM ITOKa3aTCJICM.

CrangapTHas 3aIMCh YUCIIA.
Pa3meps! 00beKTOB
OKpYy>aromiero Mupa (ot
9JIEMEHTAPHBIX YacTHIL 10
KOCMHYECKHX 00BEKTOB),
JUTNTETBHOCTD MTPOIIECCOB B
okpyxatoriem mupe. CBoicTBa
CTETIeHH C IEeJIBIM [TOKa3aTeIeM

DopmMyIUPOBATH OMNpeaeieHue CTETIEHH C
IEJBIM II0OKa3aTeJIEM.

IIpeacraBiasaTh 3aACHh OOJBIINX U MAaJIBIX
4Huces B CTAaHAAPTHOM BHJIE.

CpaBHMBAaTh 4YHuCJia U BEJIUYUHBI,
3allMCaHHble C MCIIOJL30BAaHUEM CTECHEHU
10.

Hcnouap30BaTh 3aNMUCh YHCEN B
CTaH}Z[apTHOM BUIAC IJIA Bmpamem/m pa3MepOB
00BEKTOB, JIIMTESIBHOCTH MPOIIECCOB B




OKpYXarolIeM MUpE.

®opMyInpoBaTh, 3aIUCHIBATH B
CUMBOJIMYECKOIl ¢opMe U WILITIOCTPUPOBATH
npUMepaMu CBOMCTBA CTETIEHU C LEJIbIM
mokasaTeJeM.

IIpuMeHATH CBOMCTBA CTENCHU IJIs
npeoOpa3oBaHUs BBIPAXKCHUN, COACPIKAIIAX
CTEIICHU C LIECJIBIM ITOKa3aTEelIEM.
BBINOJHATH JeiiCTBHA C YHCIaMH,
3aMMCaHHBIMU B CTAaHAAPTHOM BHJIE
(yMHOXXEHUE, OelCeHUE, BO3BEIICHUE B
CTEIICHb)

Auredpanye
cKHue
BbIPAKEeHHUA
KBaapatnbi
i TpéxuiieH
()]

KBanpaTtusrit TPEXUIICH.
Paznoxxenne KBagpaTHOTO
TpEXUIEHaHA MHOXXHUTEIIHN

Pacno3HaBaTh KBagpaTHBIN TPEXUIIEH,
YCTaHaBJIMBATbBO3MOXKHOCTb €T0
pas3ioKeHust Ha MHOYKUTEJIH.
PackiaapiBaTh HAa MHOKUTEJIH
KBaJpaTHBIN TPEXUJIEHC HEOTPULIATEIbHBIM
JUCKPUMHUHAHTOM

Auiredpau
yecKkue
BbIpaKeH
usl.
Auiredpau
yeckasi
Apodhb

(15 u)

AnreOpanueckas poOsk.
Honyctumere 3HAYCHHS
IIEPEMEHHBIX, BXOISIIUX B
anreOpanyeckue
BBIPAYKCHUS. OcHoBHOE
CBOMCTBO anreOpamydecKoi
apobwu. Cokparmnienue
napobeit.

CnoskeHue, BbIUHMTAHHUE,
YMHOXXEHHE U  JeJICHUE
areOpanyeckux  ApoOe.

3anucepIBaTh anreOpandyeckue BBIPAKCHUSI.
Haxoaurthb

00JIacTh ONpeesIeHUs] pallMOHAJIbHOTO
BBIpQKCHUS. BBINMOJIHATH YNCIIOBBIE
[MOJICTAHOBKH U BBIYMCJISTh 3HAUYCHHUE
apobu, B TOM YHCIE C MTOMOIIHIO
KaJIbKYJISITOpA.

®opMyJHUPOBATH OCHOBHOE CBOHCTBO
anreOpandecKoiApoOH U MPUMEHATH €ro
Jutst mpeoOpa3oBaHus ApoOei.
BbINOJHSTH AeiicTBHSI C alreOpandecKuMu




IIpeoOpa3oBanue
BBIPKEHUH, COAEpPIKaIIUX
anredpanyeckue a1pobdu

npoosmu.[IpuMeHsTs TpeoOpa3zoBaHUs
BBIPKCHUHN JUIST pelIeHHs3a0ay.
BeipakaTh mepeMeHHbIEe U3 (Qopmyi
(pusnueckux, recOMETPUUCCKUX,
ONHUCHIBAIOIINX OBITOBBIC CHUTYAIHH)

YpaBHenus
"
HEpaBeHCTB
a.
KBaapatnbi
€ YpaBHEHHS
(15 )

KBanpartnoe ypaBHEHUE.
Henonnoe KBaJIpaTHOE
YpaBHEHHE. dopmyna
KOpHEH KBaJIpaTHOTO
YpaBHEHHSI. Teopema
Buera.

Pemienne YPaBHEHUH,
CBOJAIIMXCS K KBaJIPAaTHBIM.
ITpocreitmue JIpoOHO-

pauroHalbHbIE YpaBHEHUS.
Pemienne TEKCTOBBIX 3agad
C TIOMOUIbIO KBaJpaTHBIX
YpaBHEHU

Pacno3HaBaTthb KBaJApaTHbIC YPAaBHCHUA.

3anuceIBaTh dbopmyy KOpHeU
KBaJpaTHOTrO YpaBHEHHS; pemarhb
KBa/JpaTHbIC YPaBHCHUS — TIIOJIHBIE U
HEIOJIHBIE.

IIpoBoauTe  mnpocTeiiline  HCCIAEAOBAHMS
KBaJpaTHBIXypaBHEHUN.

Pemiate ypaBHeHMsl, CBOISIIHECST K

KBaJ[paTHBIM, C IIOMOIIBIO MMPeo0pa3oBaHUN
U 3aMEHOU MEepPEeMEeHHOM.

Ha0nogate ¥ aHaIM3MPOBAThL  CBA3b
MEXIy  KOpPHSIMH U  KodpdHuIMeHTaMHU
KBaJAPaTHOTO YPaBHEHHUS.

PopmyaupoBarb TeopeMy Buera, a Takxe
0o0OpaTHYI0O TeOopeMy, NPHUMEHSTh OTH
TEOpPEeMBI /I PEHICHUS 3a/1a4.

Pematp TekcTOBBIE 3amaun  anreOpaMyecKuM
CII0COO0M: HEPEXOTHUTh oT CJIOBECHOM
(OopMyITHPOBKH yCIOBHS 3aauu K
anreOpandyeckol Mozenu IyTéM  COCTABIICHUS
YpaBHEHHS; pELIaTh COCTABJIEHHOE YpPaBHEHHE;
HHTEPIPETHPOBATH PE3YIIbTAT.

3HAKOMUTHCS C HCTOPHEH Pa3BUTHS anreOphl




YpaBHeHus
"

JIuneiiHOe ypaBHEHHUE C
ABYMsI IIEPEMEHHBIMH, €TI0

Pacno3HnaBaTh JHMHEUHBIC YpaBHCHUA C
ABYM IICPEMEHHBIMHU.

HEPABEHCTB | rpaduk, IPUMEPHI PEIICHUS Crtpourtsb rpaduku TUHEWHBIX YpaBHCHHH, B
a. CHCTeMBI | v, pyeppit B uenplx | TOM 4YHCIe
y{)??BHeHnu GHCTAX. HCI0JIB3YsT HU(POBBIE pecypchl.
q
( ) Pemienue  cHcTeM  JBYX Pazanyare rmapauIeaIbHbIC u
NMHeHHBIX  ypaBHemmii ¢ | NEPecekaiouuecs psiMbIe 1o ux
IBYMS TIEPEMEHHBIMH. i;paB HCHISM. .
TIpUMepBl PEIICHHS CHCTEM emiaTh  CHCTEMbl  JBYX  JIMHEHHBIX
o . YpaBHEHHUH C  JABYMsI  II€PEMEHHBIMH
HEJIMHEHHBIX ypaBHEHUM C .
MMOJACTAHOBKOM M CIIOKCHHUEM.
JIBYMsI I€pEMEHHBIMU. o
PemaTh npocTeifinne cUCTEMBbI, B KOTOPBIX
I'paduaeckas N
OIHO W3 YpaBHEHHWH  HE  SBISIETCA
WHTEepHpeTanust ypaBHEHUs .
JIMHEHHBIM.
C ABYMsI TNEPEMEHHBIMH U
o IpuBoauth rpaguyeckyd HHTEpPHpPeTALUIO
CHCTEM ypaBHEHHUH C ABYMsI
peueHus ypaBHEHUsI c BYMSI
IepEeMEHHBIMHU. Z
IIEPEeMEeHHBIMM W CHUCTEM YypaBHEHHUU C
Pemienue TexcToOBBIX 3anau
. OMOILLIO cncrey | ABYMS HEPEMEHHBIMH.
om Pemath TekcTOBBIE 33/1aUM alreOpandecKuM
YpaBHCHIHI croco6om
YpaBHenust | YucioBble HEPABEHCTBA U ®opMyIUpPOBATL  CBOMCTBA  YHCIOBBIX
u UXCBOHCTBA. HEpaBEHCTB,  WUIIOCTPUPOBATH HMX  Ha
:epaBeHCTB HepaBencTBO ¢ onHOM KOOpJAMHATHOU apsIMOid, JI0Ka3bIBATH
. nepeMeH-HOMU. JIuHelHbIe
HepaBeHcTs p n anreOpanyecKu. 3
a (12 u) HEpaBCHCTBA € OZIHOU IIpuMeHsITH CBOHCTBA HEPABEHCTB B XOJIE

NepEeMEHHOMN U UX pEeLICHUE.
CucTeMbl IMHEHWHBIX
HEPaBEHCTB C OJHOH
NEPEMEHHOMN U UX pELICHUE.
M3o6paskeHue penieHus
JIMHEWHOT'0 HEPABEHCTBA U

peleHus 3aj1a4.
Pemars nuHeliHbIe HEPaBEHCTBA C OJHOU

TIePEeMEHHON, H300paKaTh pelieHre HepaBeHCTBA
Ha YUCJIOBOM MPSMOM.
Pemars  cucremsl

JIMHENHBIX ~ HEPaBEHCTB,




UX CHCTEM Ha YHCIOBOM
apsiMou

n300pakaTh pEIICHHE CHCTEMbl HEPaBEHCTB Hal
YHUCJIOBOM MPSIMOH

DyHKUUH.
OcHoBHBIE
nousaTus (5

1)

ITorsatue pyHKINN.
OOGJacTh omnpeesICHUs "
MHO’KECTBO 3HAYCHUM
byHKIMH.

CriocoOblI 3a1aHUsT (PYHKIIHH.

Hcnoan3oBaTh PyHKIHOHAIHHYIO
TEPMHUHOJIOTHIO U CUMBOJIHKY.

BeruncasaTs 3HaYeHUA QYHKITNNA, 3aJaHHBIX
bopmynamu (ripu HEOOXOTUMOCTH
KUCMOJIb30BaTh KaJbKYJISITOP); COCTABJSITH
TadauNbl 3HAYeHHil QyHKIUU.

DOyHKUUH.
Yucaosbie
bynkuun (9
1)

I'padux pyHKOHHA.
CroiicTBa PyHKIIHH, UX
oTOoOpaxeHUe Ha rpaduke
YreHne u IOCTpOCHUE
rpauKoB QYHKITUHA.
ITpumeps! rpadprkoB
¢GyHKIIUN, OTpa’karoIInx
peanbHBIE TIPOIIECCHI.
DyHKINU, OIIHUCBIBAIOIINE
OpsIMyIO U OOpaTHYIO
MIPOTOPIMOHAIIbHBIE
3aBHUCUMOCTH, UX I'paduKH.
T'unepoOoua.

I'paduxk pysKIHH y = X2.
dyskuun y = x2, y = x3,
y=x, y=Ix1I
rpadudecKoe penreHue
YPABHEHUM U CUCTEM
ypaBHEHUIN

CtpouTh 110 TOUYKaM rpaduku GyHKITAN.
OnuceIBaTh CBOMCTBA (PYHKIINM HAa OCHOBE €&
rpau4ecKoro npecTaBICHUS.
Hcnoap30BaTh GyHKINOHAIBHYIO
TEPMHUHOJIOTHIO U CHUMBOJIUKY.

HccaegoBath npumepsl rpaduKoB,
OTpaXKAIOUIUX PeajibHbIC MPOLECCHI U SBJICHHUSI.
IpuBOAUTH IPUMEPHI ITPOLIECCOB U SIBICHUI C
3aJaHHBIMU CBOWCTBAMU.

Hcnosab30BaTh KOMIIBIOTEPHBIE TPOIPAMMBbI
JUTsI TOCTpoeHus rpadukoB GyHKIMH 1
HM3yYEHHUS UX CBOMCTB

Haxoauts ¢ nomoiisio rpaduka pyHKIIN
3HAUYCHHUE OJHOH M3 paccMaTpPUBAEMBIX
BEJIMYHMH 10 3HAUYCHUIO IPYTOH.

B HecJIOKHBIX CIyYasiX BHIPAKATH
(opmyIto¥i 3aBUCHMOCTH MEXAYy BEITUYHHAMH.
OnuchIBaTh XapakTep U3MEHEHUsI OJTHOU
BEJIMYUHBI B 3aBUCHMOCTH OT U3MECHEHHUSI




Ipyrou

PacnoznaBath BMABI H3y4yaeMbIX (PyHKIMMA.
IToka3bIBaTh cXeMaTH4YeCKH OJIOKEHHE Ha
KOOPAMHATHOM NMJI0CKOCTH rpa)uKoB
¢dysknuii Buga: y =x2,y =x3,
y=x,y=IxL

Hcnonb3oBaTh GyHKIHMOHAIBHO-
rpaguyeckne npeacTaBJIeHUs 1JIs pelleHUs
M HCCJICAOBAHUS YPABHECHUN U CUCTEM
YPABHEHMIA.

IlpumeHnsaTh uM(ppoBbIe pecypchl 1JIsd
nocrpoenust rpa¢pukos GpyHKuun

[loBTOpEHUE M
00001IeHIEe
(6 4)

IToBTOpEeHUE OCHOBHBIX
MOHSITUH U METOJIOB KypPCOB
7 n 8 kmaccos, 0000IIEHNE
3HaHUH

Bbi0upaTh, NpUMEHSATh, OLIEHUBATH CIOCOOBI
CpaBHEHHS 4YHCeN, BBIYUCIIEHUM,
peoOpa3oBaHUl  BBIPAKECHUW,  PEHICHUS
YpaBHEHHUI.

OcymecTBaATh CaAMOKOHTPO.1b
BBINIOJIHAEMBIX [JEUCTBUM U CaMOIIPOBEPKY
pe3yJibTaTta BRIYHCICHUH, IpeoOpa3oBaHuid,
IIOCTPOCHUI.

Pemare 3agaum U3 peanbHOH KM3HH,
NPUMEHATh MaTeMaTUYECKUE 3HaHus s
peleHus 3aja4 U3 Ipyrux npeaMeTosB.
Pemares TekcToOBBIC 3aJa4H, CPAaBHUBATh,
BBIOUPATH CHOCOOBI PELICHUS 3aJa4u




9 kaacc (e menee 102 u)

ble unciaa (9 4)

MHOkK€ECTBO ﬂeﬁCTBHTeHLHLIX
IHCCII; L[eﬁCTBI/ITeHbHI)Ie YyHucJia Kak
OECKOHEUHbIE JECATHYHbIE APOOH.
B3auMHO OHO3HAYHOE
COOTBETCTBUE MEX]Ty MHOXKECTBOM
MEHCTBUTENBHBIX YUCET U
IMHO>KECTBOM TOYEK KOOPAMHATHOMN
npsimoil. CpaBHEHHE
MEHCTBUTENBHBIX YUCET,
apr(MeTHICCKIE TeUCTBH C
HeﬁCTBHTEHLHBIMH YyuCJIaMHU.
[MpubimxEHHOE 3HAUCHHE
BCJIMYUHBI, TOUYHOCTH l'lpI/I6J'II/I)KeHI/I$[.
Oxpyraenue yuceln. [Ipukuaka u
OIIEHKA Pe3yJIbTaTOB BHIYUCIICHU I

O3HAKOMHUTBCS C BOBMOXKHOCTBIO TPEICTaBJICHUS
MECTBUTENILHOIO YHCIIa KAK OECKOHEYHOM
MECATUUHOM TPOOH, MPUMEHSTH JIECATUIHbIE
MPUOJIMKCHUS PATHOHAIBHBIX W HUPPANMOHATBHBIX
YHCEIL.

N300pakaTh NeiiCTBUTEIbHBIC YHCIA TOYKAMU
KOOpJIMHATHOU NPSIMOH.

3anuchiBaTh, CPAaBHUBATh M YIOPSAOYUBATH
ITeliCTBUTEILHBIE YUCIIA.

BBIMONIHATE, COYETAasl YCTHBIE U IUCbMEHHBIE TPUEMBI,
apr(MeTHIeCKIe IeHCTBUS C PAlMOHATEHBIMA
UHCIAMH; HAXOAUTh 3HAUECHUS CTEICHEHN ¢ IIETBIMH
MOKa3aTeIsIMU M KOPHEH; BBIYUCIIATH 3HAYCHHS
MUCJIOBBIX BBIPAXKECHHM.

[Toy4uTh MpencTaBIeHUE 0 3HAYUMOCTH
MEeMCTBUTENIbHBIX YHCEJI B MPAKTUYECKOMN
TesITEILHOCTH Y€eJIOBEKA.

IAHAJIM3MPOBATD U JIENaTh BBIBOJbI O TOUHOCTH
MPUOJIMKESHNUS ISHCTBUTEIEHOTO YHCIA TIPU PEIICHUU

Ha3BaHue DJIeKTPOHHBbIE
pa3naena OcHoOBHoOE cojep:kaHue OcHOBHbIE BHU/IbI 1€ATEIbHOCTH (uudposbie
(Tembl) o0y4arommxcst o0pa3oBaTeIbHBI
Kypca (4HCJI0 e pecypchbl)
4acoB)

Uucaa n PanmonajbHbIE YHCIIA, IPasBUBATh NPEACTABICHUS O YACIAX: OT MHOXKECTBA

BBIYMCICHHUSA. MPPAIMOHAIBHBIC YKCIA, KOHEYHbIC HATYPAIbHBIX YHCEN 0 MHOKECTBA IEHCTBUTENBHBIX

JlelicTBUTeNIbH[ OECKOHEUHBIE JIECITUUHBIE IPOOH. [UHCEL.




Bajad.

OKpyrasTh JeHCTBUTEIbHbIE YUCIIA, BBIIOIHATD
TMPUKUIKY pe3yJbTaTa BHIYUCIECHUH, OLEHKY
3HAYEHUI YHCIIOBBIX BBIPAKEHUM.

BHAKOMUTHCSI C UCTOPUEH pa3BUTHUI MaTEMaTUKU

YpaBHeHUA U
HEPABEeHCTBA.
'YpaBHeHus C
OHOM
nepeMeHHOM
(14 )

JIuneitHOe ypaBHEHUE.
Pemienue ypaBHeHUH,
CBOJSILLIUXCSL K JIMHEUHBIM.
KBanpaTHOE ypaBHEHHE.
PemieHnue ypaBHEHUH,
CBOJAILIUXCS K KBaJAPaTHBIM.
bukBanpaTHbIE ypaBHEHUS.
IIpumepsl penreHus
YPaBHEHHUIU TpeThbeil U
4EeTBEPTOU CTENEHEN
[PA3JI0’KEHHEM HAa MHOYKUTEJIU.
Permienue npoOHO-
[PALlMOHAJIBHBIX YPAaBHEHUIM.
Penienue TEKCTOBBIX 3aJa4
QIreOpandyeckuM MeTOIOM

OcBanBaTh, 3aIOMHUHATH U IPUMEHSITh
rpaguyeckue MeTOAbI IIPU PEIICHUU
YpPaBHEHUN, HEPABEHCTB U UX CUCTEM.
Pacno3HaBaTh I1eJIbIe U JpOOHBIC ypaBHEHUS.
PemiaTh JMHelHbIe M KBaJApaTHble YPABHEHUS,
YpaBHEHMsI, CBOJSIIIIMECST K HIM, IIpOCTEeHIIIIe
MpoOHO-panoOHaIbHBIE YPABHECHUS.
MpenjaraTb BO3MOXHBIE CIIOCOOBI PEIIICHUS
TEKCTOBBIX 3a]1a4, 00CYKAATh UX M peliaTh
TEKCTOBBIE 33/1a4 Pa3HBIMHU CIIOCOOAMHU.
3HAKOMUTBCS C UCTOpPHEH pa3BUTHI
MaTEeMaTHKHU




YpaBHeHus u
HepaBeHCTBA.
CucremMbl

YPaBHeHUI
(14 )

UInHeiiHO€ ypaBHEHUE C ABYMs
MEepeMEeHHBIMHA M ero rpaduk.
Cuctema JIByX JHUHEHHBIX
YpaBHEHUH C ABYMsI
mepeMEeHHBIMU U €€ pellleHue.
Pemenune cucrem

NMBYX YpaBHEHUH, OJTHO U3
KOTOPBIX JUHENHOE, a Apyroe
— BTOPOIl CTEIEHU.
[padmaeckass HHTEPIIPETAITHS
CHUCTEMBbI YPaBHEHUHN C ABYMsI
nmepeMeHHbIMU. Pemmenue
TEKCTOBBIX 3aJ1a4
anreOpandecKUM CIIOcCOOOM

OcBauBaTh M NPUMEHATH NPUEMBI PELICHUS
CUCTEMBI IBYX JIMHEHUHBIX YpPaBHEHHUM C
MBYMsI NIEPEMEHHBIMH U CUCTEMBI JIBYX
YpaBHEHHUIl, B KOTOPBIX OJHO ypaBHEHHUE HE
SIBJISIETCSI JIMHEWHBIM.

Hcnoap3oBaTh PyHKIIMOHAIBLHO-TpadUIEeCKHe
MpeACTaBlICHUs JJi PelleHUs H UCCJIeJ0OBAHMS
YPaBHEHUHN U CUCTEM.

IAHAJIM3MPOBATH TEKCTHI 33124, pelaTh UX
anreOpandecKuM CII0COOOM: mepexoJauTh OT
CIIOBECHOH (HOPMYIHPOBKH YCIIOBHS 3aJa4uH K
anreOpandecKoil MOAEI MyTEM COCTaBIICHUSA
CUCTEMBI YPAaBHEHHUI; pellaTh COCTABICHHYIO
CUCTEMY ypaBHEHUI; HHTEPOPETUPOBATH
pe3ysIbTaT. 3HAKOMHUTHCS C UCTOPUEN Pa3BUTHUSL
MaTeMaTHKU




YpaBHeHus U

YHucioBble HEpaBEHCTBA U

YuraTh, 3aNIUCHIBATH, MIOHUMATD,

CHUMMETPHH napaboIbI.
Crenennble (GyHKIIUHU C
HaTypaJabHBIMH

HEPaBEHCTBA. | X CBOMCTBA. MHTEPIPETHPOBATL HEPABCHCTBA,
HepaBeHcTBa | JIuneliHble HEpaBEHCTBA C | WCIOJIb30BATh CUMBOJIMKY M TEPMHHOJIOTHIO.
(16 ) OHOW TNepeMeHHOW W UuX | BBIMOJHATH Ipeodpa3oBaHMs HEPABEHCTB,
pelieHue. HCIIOJIB30BATh JUISI IPe00pa3oBaHUs
Cuctemsl JIUHENHBIX | CBOMCTBA YMCIIOBBIX HEPABEHCTB.
HEpaBEHCTB c onHoit | Pacmo3HaBaTh JIMHEIHHBIE U KBaJpaTHbIE
NEepPEeMEHHON U UX pEelICHUE. HepaBeHCTBa. PemiaTs nuHeliHbIE
KBanparHsle HepaBeHCTBAa | HEpPaBEHCTBA, CUCTEMBI JTHHEWHBIX
U UX pEILIEHUE. HEPaBEHCTB, CUCTEMBI HEPABEHCTB,
I'pacdmuaeckas BKJIIOYAIOIIUX KBaJPaTHOE HEPABEHCTBO, U
WHTEpIpEeTalysl HEPABEHCTB | pElIaTh UX; 00CYKIATH MMOJIy4YECHHBIE
M CHCTEM HEPABEHCTB C | pEUICHUI.
JBYMsI IE€PEMEHHBIMH HN3o00paxaTh pelieHHe HEepaBeHCTBA U
CHUCTCMBI HEPaABCHCTB Ha YHUCIOBON
IPAMOi, 3alUChIBATH pemieHue c
IMOMOIIIFIO CUMBOJIOB.
Pemiatnb KBaJpaTHBIC HEpaBEHCTBA,
HUCIIONB3Ys TpadMIECKUE TTPEACTABICHUS.
OcBauBaTh M NPUMEHATh HEPABEHCTBA IIpU
pEeUIeHnH pas3jIMYHbIX 3ajJad, B TOM YHCIE
NPaKTHUKO-OPUEHTUPOBAHHBIX
DyHKIAH Keanpartuunas ¢pyHKIUS, Pacno3zHaBaTh BUIBI M3y4daeMbIX (DYHKITHIA;
(16 ) eé rpapuK M CBOMCTBA. WLTIOCTPUPOBATH CXeMaTHYeCKH,
ITapaboma,KoOpaAHUHATHI 00BACHATH pacrosoXeHue Ha
BEPHIINHBI ITapadoJIbl, OCh KOOPAUHATHON  IJIOCKOCTH rpauKoB

pyukmuit Buma:y = kx, y = kx + b, y =
2 3 '

kix, y =ax, y = ax>,y = v X, y=|x|B

3aBHCHMOCTH OT 3HA4YCHUH KO3(PULIMEHTOB;




ImoKasareiassMu 2 U 3,UxX
rpaduKu U CBOICTBA.
I'paduku ¢yurmuii: y = KX,
y=kx +b, y=kxy=
ax?,

y=a‘,y= xy= x|

OINMCHIBATh UX CBOWCTBA.

Pacno3naBaTh KBaIpaTHYHYIO (YHKIUIO ITO
dbopmyre. IIpuBOAUTH NPpUMePbI
KBa/IpaTUYHBIX 3aBUCUMOCTEH U3peasibHOM
J)KU3HH, (PU3UKH, TEOMETPUH. BBISBIATE U
00001aTe ocobeHHoCTH rpaduKa
KBaJIpaTH4YHOH ¢yHKIMHU y = ax2 + bx + c.
Ctpouth 1 N300paXkaTb CXeMaTHYECCKHU
rpaduKu KBaaApaTUIHBIX (YHKIIUH,
3alaHHBIX GOpMyJIaMH BUJA y = ax2, y = ax2
+q,y=a(X+p)2,y=ax2 + bx +c.
AHaJIM3UpOBaTh U IPUMEHSTH CBOWCTBA
H3YYCHHBIX QYHKIUN JUISI ©X TOCTPOCHUS, B
TOM 4YHCJIE C IOMOIIBI0 NH(PPOBBIX PECYPCOB

UmnciioBblie
oCJIe0BaTe
bHOCTH (15 )

ITonsiTHE YUCIIOBOU
HOCJIE€A0BATECIBLHOCTH.
3amanue

MMOCJIEIOBATEIILHOCTH
pPeKyppeHTHO# (popmynol u
(opmynoi N-ro uneHa.
Apudmernaeckas 3
reoMeTpuyecKas
nporpeccund. @PopmMyasl N-ro
qjeHa apuPMETUIEeCKOU u

reoMeTpUUYECKOM
nporpeccui, CYMMBI
TIICPBBIX N 49JIE€HOB.
WM300paxenue YJIICHOB

apudMeTHIeCcKOun u

OcBauBaTh M NPHUMEHSATH WHICKCHBIC
0003HaYCHUS, CTPOHUTH peueBble
BBICKA3bIBAHUS c HCTIOJIb30BAaHUEM
TEPMUHOJIOTHH, CBSI3aHHOW C  TOHSTHEM
ITOCJIETI0BATEIILHOCTH.

AHaausupoBats (Qopmyiry N-ro  wieHa

MOCJIEIOBATEIIBHOCTH  HWIJIH  PEKYPPEHTHYIO
dbopmyy u BBIYHCJIATH YJICHBI
MOCJIeA0BAaTEIILHOCTEH, 3aJaHHBIX 3THMH
dopmynmamu.

YcranaBiamuBarhb 3aKOHOMEPHOCTh B
MMOCTPOCHUH  MOCJIEIOBATEIILHOCTH,  €CJIH
BBIIIMCAHBI IICPBBIC HECKOJILKO €€ YJICHOB.
PacnioznaBaTth apu(pMEeTHIECKYIO u
TCOMETPHYCCKYIO IPOTPECCUH TPU Pa3HBIX




reOMETPUUYECKOM
Oporpeccul TOYKaMU Ha
KOOPAWHATHOM MIJIOCKOCTH.
JluHeHbIN u
3KCIMOHEHIIUAIBHBIN POCT.
CrnoxHbIe TMPOLEHTHI

crmocobax 3aIaHus.

Pemrare 3amaun ¢ HCHOJIB30BaHHUEM
¢popmyn n-ro uimeHa apumMeTHUIECKOU U
reOMETPUUYECKON  IIporpeccui, CYMMBI
HEePBBIX N YJIECHOB.

HN3o00paxkaTh 4ICHBlI NOCJIEI0BATEIbHOCTH
TOYKAaMH Ha KOOPAUHATHOM MIOCKOCTH.
PaccmaTrpuBaTh npuMepbl MPOLIECCOB U SBJICHUU
W3  peanpHOW  JKU3HH,  WIIIOCTPHPYIOLIUE
U3MCHEHHE B apuU(METHYECKOH INpOorpeccuH, B
TEOMETPUUECKON  Tporpeccud;  HM300paxarth
COOTBETCTBYIOIME 3aBUCHMOCTH TPahUIECKH.
Pemare 3agaum, CBS3aHHBIE C  YUCIOBBIMHU
MOCIEI0BATENBHOCTSAMHU, B TOM YHCIE 3aJaud W3
peanbHOW KHM3HM C HUCIOJb30BaHHEM LH(PPOBBIX
TEXHOJIOT Ui (37eKTPOHHBIX TabmI,
rpaduuecKoro KanbKyasTopa U T.11.).

Pemate 3amaum Ha CJIOXHBIE IMPOICHTH, B TOM
ypciae 3aJadd W3 peanbHOM MpakTUKH  (C
HCTIOJb30BaHUEM KaJIbKYJIATOPA).

3HAKOMUTHCA C UCTOPHEH pa3BUTUSI MATEMATUKU




[loBTOpEHUE,
00001IeHHE,
cHcTeMaTH3al

Ast sHAHMIG
(18 u)

Uucya v BeIYMCIEHU (3aITHCh,
CpaBHEHUE, NEUCTBUSA C
MeCTBUTEIFHBIMHA YUCIIaMH,
MUCIIOBas psiMasi; MPOIICHTEI,
OTHOIILICHUS, TIPOTIOPIINH;
OKpYTJICHUE, IPUOIIMKCHUE,
OIICHKA, PCIIICHUE TEKCTOBBIX
3aja4 apuPMETHICCKUM
CII0cO00M)

Anrebpanyeckue BBIPXKCHUS
(mpeobpa3zoBaHue anreOpandecKux
BBIPKCHUIA, JIOMTYCTHMBIE
BHAYCHU )

@DyHKIMM (IOCTPOCHHUE, CBONCTBA
M3y4EeHHBIX (GyHKIH;
rpadudeckoe peleHne ypaBHEHUH
M UX CUCTEM)

OnepupoBaTb NOHATHSIMH. MHOXECTBO,
IIOJMHOXECTBO, onepanuu HaJ
MHO>XECTBAMU; HCIO0Jb30BaTh
rpauuecKkoe MPEICTABICHHUE MHOXECTB

JUISL OIHCAHUS pPEAJIbHBIX IIPOIECCOB H
SIBICHUM, NMPU PEIISHHUM 3alad U3 IPYTux
y49eOHBIX TIPEIMETOB.

AKTYyaJIN3MpoBaTh TePMHHOJIOTHIO u
OCHOBHbIE  JleificTBHs, CBSI3aHHBIE C
YHCJIaAMH. HATypaJlbHOE YHUCJIO, IIPOCTOE U
COCTaBHOC 4YucCJa, ACIIUMMOCTb HaTypaJbHBIX
4uCcesl, MPU3HAKU ACIUMOCTH, IIE€JIO€ YUCIIO,
MOJIyJIb YUCJIa, OOBIKHOBEHHASI U JECSITUYHAs
npoowu, CTaHIapTHBIN BU]I qyucia,
apuMeTHYeCcKril KBaJpaTHBI KOPEHb
BemonuaTe  aedcTBUSA,  CpaBHMBAaTh U
YIIOPSIIOYMBATh YHUCIA, MPEJCTABISITE YHCiIa
Ha KOOPAWHATHOHN NMPSIMON, OKPYTIISTH YNCIIA;
BBITIOJIHSITh NPUKHUAKY M OLEHKY pe3yibTara
BBIYMCIICHUH.

Pemartp TekcToBble 3a1aun apuMETHUESCKUM
criocoboM. Pemrate mnpakTHdYeckue 3aaadd,

coJepiKalmue  MPOIEHThI, JOJW, YacTH,
BBIp@XKAIONIME 3aBHUCHUMOCTH: CKOPOCTh —
BpeMs — paccrosiHUE, meHa —

KOJINYECTBO— CTOMUMOCTD, 00BéM pa6OTLI —
BpEMA — MPOU3BOAUTECIBHOCTb TPpYyAa.

P336I/IpaTL pc€ajlbHbIC KU3HCHHBIC CUTYyalluu,
(bOpMyJ'II/IPOBaTL HNX Ha sA3bIKC MaTCMaTHKU,




HaXOJINTh peuieHue, MIPUMEHSIS
MaTeMaTU4eCKUM amnmapar,
WHTEPIPETUPOBAThH PE3yJIbTAT

OnepupoBaTh TOHATHUAMU: CTENEHb C

[eJbIM  [OKa3aTesieM,  apu(METHYCCKHI
KBa/IpaTHBIA KOPEHb, MHOT'OYJICH,
anreOpanyeckast 1po0b, TOKIECTBO.

BeinmoaHATH OCHOBHBIE JEeUCTBUSA:
BBIIIOJIHATH pacuéThl o dbopmynam,
npeoOpa3oBHIBAThH eJble, JIpoOHO-
panMoHAIbHBIC BBIPAXKEHUSI U BBIPAKECHUS C
KOPHSIMH, pEaN30BBIBATH pas3noXxeHne
MHOTOYJICHAa Ha MHOXKHTEJIH, B TOM YHCIIE C
HCTIOJIb30BAaHUEM opmyn pasHoCTH
KBaJIpaTOB M KBajpaTra CyMMBI U Pa3sHOCTH,
HaXOOIUThb JOIMYCTUMBIC 3HA4YCHUS

MEPEeMEHHBIX JUIsl  JPOOHO-palMOHAIBHBIX
BBIPQ)XECHUM, KOPHEM.

MopeaupoBaTh ¢ MOMOIIBIO (HOPMYN peabHbIE
MIPOLIECCHI U SIBIICHUS

OmnepupoBarp moHATHUSAME: (YHKIUSA, Trpaduk
¢GyHKIMKM, HynmH — QYHKOHH,  TIPOMEXYTKH
3HAKOIIOCTOSTHCTBA, IIPOMEKYTKH BO3pacTaHM,
yObIBaHMsI, HanOOJIbIIIEE U HAaMEHbIIEE 3HAUCHUS

¢GbyHKIHN.

AHAJIM3MPOBATH,  CPAaBHUBATH, 00CyXnaTh
CBOWCTBA (DYHKITHI, CTPOUTH UX IpaduKH.
OnepupoBathb MOHATHSIMHU: npsiMast

MIPONOPIHOHATIHFHOCTD, oOparHas




NPONOPLHUOHANIBHOCTD,  JIMHEHHas  (yHKIHA,
KBagpaTUdHas QyHKIHS, mapaboia, runepooa.
Hcnoab3oBarh rpaduku Ui ONpenesieHUs
CBOMCTB, TPOLIECCOB M 3aBUCHMOCTEH, I
peleHus 3a1a4 U3 APYrux Y4eOHBIX IPEIMETOB U
pearbHOW JKW3HHM; MOZEIMPOBaTh C MOMOUIBIO
rpadMKOB peanbHbIE TPOIIECCH U SBJICHHUS.
BoeipaxkaTh QopMynTaMu 3aBHCUMOCTH MEXIY
BCJIIMYUHAMHU

Y 30ecy npedcmaenenvt 3nemenmvl codepicanus Kypcd, UsYUaAGUILUECs 6
5—8 knaccax u mpebyrowue noemopenus, 0b6o0bweHuss U
cucmemamuzayuu. Obpawamscsi K 3momy Mamepuasy MONCHO 8 GUOeE
akyenma Ha 3aeepuiailowem smane uszydeHusi Kypca 9 kaacca uiu
pacnpeoensims no COOMEEMCMEYIOUWUM MEMAMUYECKUM pa3- Oelam,
uzyuaemvimM 8 meuenue yueOnHozo 200da.

IIpu pa3zpaboTke padoueil nmporpaMMbl B TEMaTHYECKOM IIJIAHUPOBAHHUHU JIOJKHBI OBITh YUYTEHBI BO3MOXK -
HOCTH HCIIOJIb30BaHUs 3JIEKTPOHHBIX (IIH(PPOBBIX) 00pa30BaTEIbHBIX PECYPCOB, SIBIISIFOIINXCS y4eOHO-METO-
JIUYECKUMU MaTepHaliaMu (MyJIbTHUMEIUWHBIE IIPOTpaMMBbl, JIEKTPOHHBIE YUYEOHWKH M 3aJadyHUKH, DJICK-
TPOHHBIE OMOJINOTEKH, BUPTyaIbHBIE J1aO0OpPaTOPUH, UTPOBBIE MPOrpaMMBbl, KOJJISKIIMH HU(PPOBBIX 00paszo-
BaTENbHBIX PECYpPCOB), MCHOJB3YEMBIMU s OOYYEHHS W BOCIHTAHUS PAa3INYHBIX TPYIN ITOJIb30BaTeleH,
IpPEACTAaBICHHBIMHU B AJIEKTPOHHOM (IM(PPOBOM) BHAC U peaU3yIOMIUMHU AuAakTHudeckne Bo3moxxaHoctn MKT,
coJiep>)KaHUe KOTOPBIX COOTBETCTBYET 3aKOHOATENILCTBY 00 0Opa3oBaHMU.



NMPUMEPHAA PABOYAA NMPOrPAMMA
YYEBHOI0 KYPCA «FEOMETPUfA». 7-9 KJIACCbI

LE/IN U3YHEHUA YHEBHOIO KYPCA

«MareMaTuKy y>Ke€ 3aTe€éM YYHUTh HAJ0, YTO OHA YM B MOPSJIOK
NPpUBOAUT», — IHCAaJl BEJIUKUH PYyCcCKUM yueHbli Mwuxann
BacunbeBuu JIomMmoHOCOB. M1 B 3TOM COCTOUT OJiHA U3 ABYX LEJIeH
OOy4YCHHUsI TEOMETPUH KaK COCTaBHON YaCTH MaTEMaTHKH B IIIKOJIC.
DTO# 1eau COOTBETCTBYET AoKaszaTesbHasi JIMHUSI TIPEenoJiaBaHUs
reomeTpuu. Ciieays IpeicTaBICHHON paboueil mporpaMMe, HauMHAs
C CeIbMOroO KJIacCa Ha ypOKaX IEOMETPUH OOYYAIOIIUKICS YUYHUTCS
NPOBOJUTH JOKa3aTeIbHBIE PACCYXACHUs, CTPOUTH JIOTUYECKHUE
YMO3aKJIIOUEHUs, IOKAa3bIBATh UCTUHHBIE YTBEPIKIECHUS U CTPOUTH
KOHTPIPUMEPHI K JIOXKHBIM, HOPOBOJUTH PACCYXIAEHHUSI «OT
OPOTHUBHOI'O», OTJIWYAThCBOWCTBA OT MPHU3HAKOB, (POPMYJIIUPOBATH
oOpaTHBIE yTBEPXKIACHHS. YUCHHK, OBJIAICBIIHA HCKYCCTBOM
paccyxnaTh, OyJIeT NMPUMEHSITHEro M B OKpyKaromiei xu3Hu. Kak
nucain reomerp u neparor HWrops ®epoposuu lllapeirus,
«JIIOAbMH, TIOHUMAIOLIUMHU, YTO TAKOE J10KA3aTeJIbCTBO, TPYJAHO U
JaK€ HEBO3MO>KHO MAHUITYJIUPOBaThb». M1 B 3TOM COCTOUT Ba’KHOE
BOCOUTATEIILHOE 3HAYEHHWE M3YYSHHUs] TEeOMETPUH, MOpucyIiee
MUMEHHO OTEYEeCTBEHHOW MaTeMaTu4deckoul mikoJjie. Bmecte ¢ Tem
aBTOPBI IPOrpaMMbl MPEIOCTEPETAIOT YUHUTEIS] OT U3JIMIIHETO
dopmanuzma, OCOOCHHO B OTHOIICHHHM HayaJl W OCHOBaHHU
reometrpuu. DPpannysckuii marematuk JKaH JIpeloHHE TO 3TOMY
IIOBOZYy BBICKAa3aycs Tak: «UTO KacaeTcs HAEIUKATHOW NpoOIeMBbI
BBEJECHUSI «aKCHOM», TO MHE Ka)XeTCsI, UTO Ha MEepBBIX IOpax
HY>XHO BOOOIIe wu36erarb IPOU3HOCUTHL camMo 7TO cioBo. C
APYrol e CTOPOHBI, HE cJeAyeT YyIycKaTb HH OJHOH
BO3MOX>XHOCTHU  JaBaTh IPUMEPbI JIOTMYECKUX 3aKJIIOUYEHHUH,
KOTOpbhIE KyJia B OOJIbIIIEH Mepe, 4eM HAesl aKCHUOM, SIBIISTFOTCS
UCTUHHBIMH U €IUHCTBEHHBIMHU
ABUTATEISIMA MaTEMaTHYECKOTO MBILIJICHUS.

BTopoii 11en1p10 H3ydeHUus TEOMETPUHN SIBIISICTCSI UCIIOJIb30BaHUE
e€ KaK MHCTPYMEHTA HPHU pPEUIeHHMH KaK MaTeMaTHYEeCKHX, TakK U
OpaKTUUYECKUX 3ajJlay, BCTPEYAIOUIUXCSI B pealbHOW IKU3HHU.
OKOHYHBIINK KypC TEOMETPHH INKOJIBHUK JIOJDKEH OBITh B
COCTOSIHUM  OTIPENeIUTh TeOMETpHUUECKyio (GUurypy, OIucaTh
CIOBaMH JIaHHBIM YepTEX MM PUCYHOK, HAWUTH IUIOLIA/]Ib
3€MEJIbHOTO  ydYacTKa, pacCyuTaTh  HEOOXOIUMYIO  JJIUHY
ONTOBOJIOKOHHOTO Kaleist WM TpeOyeMble pa3Mepbl rapaka s
aBTOMOOWIsA. DTOMY COOTBETCTBYET BTOpPasi, BBIYHUCIIUTCIIbHAS
JIMHUSI B U3YYEHUM I'€OMETpUH B LIKoJe. JlaHHas npakTuyeckas
JUHUS SIBJISIETCS HE MeHee BaXHOW, uem rniepBasi. Emé Ilnmaton



MpeanuCchIBal, YTOOBI «rpaxnane [IpekpacHOro ropoja HU B KOeM
cjlydyac HE€ OCTaBJIsJIM TICOMETPUIO, BCAb HCEMAJIOBAXKHO JaxKe
mo0oyHOe €€ MpUMEHCHHE — B BOCHHOM JeJie Ja, BIIPOYEeM, U BO
BCE€X HaYKaxX — JUIA JIYYIOIETO UX YCBOCHUsS: Mbl BE€Ab 3HA€M, Kakast
OeckoHeuHas pa3Hulla CyeCTBYCT MEKAY YCJIOBCKOM INMPHUYACTHBIM
K reoMeTpuun nu HENIPpUYIAaCTHBIM» . HJ'IH 2TOro Y4uTeIiro
peKoMeHayeTCsT TTonOupaThk 3aladd NPaKTHYECKOTO XapaKTepa IS
paccMaTpuBacMbIX TEM, YYUTH z[eTeﬁ CTPOUTH MATEMATHYCCKUC
MOACINU PCaJIbHBIX KU3HCHHBIX CHTyaHHﬁ, OpOBOAUTH BBIYUCIICHUA
1 OLEHMBATh AaJE€KBAaTHOCTb IIOJIydeHHOIro pe3yiabrata. Kpaiine
BAKHO NOAYEPKHUBATH CBA3W T'€OMETPHUM C JAPYITMMH IIpEeIMETaMH,
MOTHBHUPOBATH HCIIOJB30BATh OMPEJICICHUS] T€OMETPUISCKUX (PUryp
n HOHHTI/Iﬁ, ACMOHCTPUPOBATE MPUMCHCHHUC NOJYHYCHHBIX YMeHI/Iﬁ B
(1)H3I/IKC U TEXHHKE. DTH CBsI3UM Hamboliee SAPKO BHIHBI B TEMax
«BexkTopbel», «TpuroHomerpuueckue CcOOTHoOLIEHUs», «Mertoxn
koopauHaT»u «Teopema ITudaropar.

B 3akmroueHne conuiéMcs Ha BEIUKOIO MaTeMaTHKa U aACTpOHOMa
Horanna  Kennepa, 4ToObl em@€ pa3  HOOAUEPKHYTH U
MeTannpeaAMEeTHOC, 58 BOCIIMTATCJIBHOC 3HA4YCHUC TreOMCTpHUHU:
“Geometria una et aeterna est in mente Dei refulgens: cuius
consortium hominibus tributum inter causas est, cur homo sit
imago Dei™".

MECTO YYEBHOIO KYPCA B YYEBHOM [1/IAHE

CornacHo yyeOHOMY MuIaHy B 7—9 Kkjaccax mM3ydaeTcs ydeOHBIH
Kypc «l'eoMeTpus», KOTOPBIM BKIIOYAET CJIEAYIOIIHE OCHOBHBIC
paszaensl conepxkanusi: «l'eomerpuueckne GUIypbl U UX CBOWCTBay,
«/I3MepeHne reoMeTpHYecKnX BEIIMYUH», a TakXke «JlekapToBbl
KOOPJIMHATHI Ha TNIOCKOCTH», «BeKTopb», «JIBM)KEHUS IUIOCKOCTHY
n «IIpeoGpazoBaHUs OTOOUS.

V4yeOHbIil MJaH MpeaycMaTpuBaeT HW3ydYeHHE TI'e€OMETPUM Ha
0a30BOM ypOBHE, HCXOsI U3 HE MeHee 68 y4eOHBIX JacOB B yUE€OHOM
roay, Bcero 3a Tpu roja odyuenus — He McHee 204 gacos.

reOMeTpI/IH cauHa M BCYHaA, OHa onucraer B Bboxxpem ayxe. Hamnia
IOpUIacCTHOCTh K Heﬁ CJ'ly)KI/IT OJHUM U3 OCHOBaHI/If/'I, 10 KOTOPbIM
YeJOBEK JOJKeH ObiTh  obpaszom  boxeum  (http://www.astro-
cabinet.ru/library/ Kepler/Tab_1.htm)
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COAEPYXAHME YYEBHOTO KYPCA (MO rOZAM OBYYEHUS)
7 Knacc

HauvanpHble TOHATHSA TeoMeTpun. Todka, npsiMasi, OTPE30K, JIy4.
VYron. Bwuasl yrimoB. BeprtukaibHble W CMEXXHBIE  YTJIBL
buccekrpuca yrna. Jlomanas, MHOroyroiasHuk. IlapanneiabHocTs u
NepHeH - KyIsIPHOCTB IIPSIMBbIX.

Cummerpuunble  ¢urypel.  OCHOBHBIE  CBOWCTBa  OCEBOH
cumMeTpuu. [IpuMepsl CHMMETPUH B OKPY’KarOIIEM MHUPE.

OCHOBHBIE TIOCTPOCHUS C NOMOIIBIO HHUPKYJISI W JIMHEUKH.

TpeyronsauK. BrIcoTa, MenmaHa, OMCCEeKTpHca, UX CBOMCTBA.
PaBHOOCnpEeHHBIN W PaBHOCTOPOHHHUN TPEYTOJFHUKU. HepaBeHCTBO
TPpEyroabHHUKA.

CBoiicTBa W TIPU3HAKH PaBHOOEAPEHHOTO TPEYroOJbHUKA.
IIpusHaku paBeHCTBA TPEYTrOJIBHUKOB.

CBoiicTBa ¥ NpHU3HAKHU HapaJlIeIbHBIX NpsAMbIX. CyMMa yTjIoB
TpeyroiabHHUKa. BHeIIHHE yTriibl TPEyroJdbHUKA.

IIpsiMmoyroabHbIN TPEeyTOJbHUK. CBOMNCTBO MeauaHbl
OpsIMOYTOJIBHOTO TPEYTOJbHUKA, IMPOBEAEHHONW K THIOTEHY3E.
IIpuznaku paBeHCTBa MIPSAMOYTOJIBHBIX TPEyroJbLHUKOB.
IIpsiMOyToNBHBIN TpeyTroabHUK € yriiom B 30°.

HepaBencTBa B reoMeTpHUH: HEPABEHCTBO TPEYTroOJbHHUKA, HEpa-
BEHCTBO O JJIMHE JIOMAHOMW, TeopeMa O OOJIbIIEeM yTJIe U OOJIbIIel
CTOPOHE TpeyrojabHHUKA. [lepneHauKyasap U HaKJIOHHAS.

I'eomeTpuueckoe Mecto Touek. buccekTpuca yria U cepeIuHHBIA
NEePHEeHANKYJIISAP K OTPE3Ky KaK r€OMETPHUYECKHUE MEeCTa TOYEK.

OKXpy>XHOCTB U KPYT, XOpJAa U JUaMeTp, UX cBoiicTBa. Bzanmuoe
pacroyio’keHHe OKPY>KHOCTH | npsimoi. KacarenpHasa u cexymias K
okpy>kHOCTH. OKpY>XHOCThb, BOHUCaHHasi B yroj. Bhnucannasa u
OTMCaHHAasl OKPY>XHOCTH TPEYTOJbHHUKA.

8 knacc

YerpipéxyronbHuku. llapayuienorpamMm, ero mnOpu3HAKH |
cBoiicTBa. YacTHBIE ciydadW MapajieJorpaMMoB (IIPSIMOYTOJbHHK,
poM6, xBajgpar), WX TIpPHU3HAKM © CBolcTBa. Tpaneuwus,
paBHOOOKAs Tparnenus, eé cBOMCTBA " IPU3HAKH.
ITpssMOoyronbHast Tpanenusi.

Merton ynBoenust menuanbl. LlenTpanbpHas cumMerpus. Teopema

darneca n TeopemMa 0 TPOMOPIIHOHAIBHBIX OTpPE3Kax.

Cpennne INWMHAM TPEyrojJbHMKAa ©W Tpanenuu. LleHTp Macc
TpEeyrojabHHUKA.

IMTonoGue TpeyroabHUKOB, KO3GGUIHMEHT nomodus. I[IpuzHaku
momodusi TpPeyroabHUKOB. [IpnMeHeHnWe mOA00WS TIpH pEHICHUH
MPaKTUYESCKUX 3aJ1ad.
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CsoiicTBa momiazie reomerpudecknx ¢puryp. P@opmyiibl JUis
IUIOIIaIM TPEYTOJIBHUKA, IapajieiorpaMmma, poMOa U Tparenuu.
OTHoIIeHUEe TUToIane Mogo0OHBIX GUTYDP.

Brraucnenne nnomazaeii TpeyroaibHUKOB U MHOTOYTOJIBHUKOB Ha
KJIeT4aToU Oymare.

Teopema IIudaropa. Ilpumenenue teopemsnl Iludaropa mnpu
pelIeHNN NPAaKTUYECKUX 3ajad.

CuHyCc, KOCHHYC, TaHI€HC OCTpPOro yrIja MpsIMOYTOJIBHOTO
TpeyroabHuKa. (OCHOBHOE  TPUTOHOMETPHUUECKOE  TOXKJIECTBO.
Tpuronomerpudeckue GpyHkuuu yrios B 30°, 45° u 60°.

BrnimcanHbie 1 EHTPaJILHBIC YTIJIBI, YTOJ MEXIY KacaTeIbHON 1
XOpZOoH. YTibl MEXJIYy XOopJaMHd U CeKylIUuMU. BriucanHbsie u
OIIMCAaHHBbIE YEThIPEXYIOJIBHUKU. B3auMHOE pacrnoyioKkeHue AByX
okpyxHOcTel. Kacanme okpyxHocTeli. OOmue kacaTelIbHbIC K IBYM
OKPY>KHOCTSIM.

9 knacc

CuHyc, KOCHHyC, TaHreHc yrioB ot 0 mo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXAecTBO. DOpMyIbl MpHUBEACHUS.

Pemenne TtpeyronpHukoB. Teopema KOCHHYCOB U TeopeMa
cuHycoB. PemieHne mnDpakTHYeCKHMX 3aJad C HCHOJB30BAHUEM
TEOPEMBIKOCUHYCOB U TE€OPEMBI CHHYCOB.

IIpeoGpazoBanue mo1o0usl. ITonobue COOTBETCTBEHHBIX
3JIEMEHTOB.

Teopema o0 TpPOU3BENEHHH OTPE3KOB XOpA, TEOPEMBI O
MMPOM3BEICHUH  OTPE3KOB  CEKYIIUX, TeopeMa O  KBajpare
KacaTeJIbHOM.

Bekrop, nnnHa (MOJyJib) BEKTOpPA, COHAIIPABICHHBIE BEKTOPHI,
MIPOTUBOTIOJIOKHO  HAIIpaBJICHHBIE  BEKTOPBI, KOJUIMHEApPHOCTH
BEKTOPOB, PABEHCTBO BEKTOPOB, OI€palllHd HaJ BEKTOpPaMHU.
Pa3no)xeHne BeKTOpa MO JOBYM HEKOJUIMHEAPHBIM BEKTOpPaM.
Koopaunarel Bektopa. CkalsipHO€ HOPOU3BEJICHHE BEKTOPOB,
OPpUMEHEHUE AJIs1 HaXO0XKJAEHUs JJIUH U yIJIOB.

JlekapTOBbI KOOPAUHATHI Ha MJIOCKOCTU. Y PaBHEHUS OPsIMOUA U
OKpPY>XHOCTU B KOOpJUHaATax, IEepeceYeHHue OKPY>XHOCTEU U
OpsIMBIX. MeTo KOOpAWHAT U €T0 IPUMEHEHHE.

ITpaBuneHble MHOrOyroabHuku. JlnnHa okpyxHocTu. ['panycHas
U paauaHHas Mepa yria, BEIAUCIEHHWE IJIWH JIyT OKPY>KHOCTEH.
I[Tnomane kpyra, ceKTopa, CerMeHTa.

JIBIO>KEHUsT IUIOCKOCTH W BHYTPEHHHE CHMMETPHH (QUryp
(pJIeMEeHTapHbBIE  MPEJICTABIICHUS). ITapannensHblil  HOepeHOC.
IToBoporT.
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NNAHUPYEMBIE MPEAMETHbIE PE3Y/IbTATbI OCBOEHMA MPUMEPHOM
PABOYEN NMPOIPAMMBI KYPCA (MO rOJAM OBYYEHHMA)

OcBoenune ydebHOro Kypca «l'eomeTpus» Ha ypOBHE OCHOBHOTO
obmrero  obOpa3oBaHUS  JOJDKHO  OOCCICYUBATH  JIOCTHIKCHUC
CIIEAYIOIIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB!

7 KJj1ace

1.

10.

11.

PacnosnaBath H3y4YE€HHBIE  TIeOMETPHUYECKHE ¢dburypsr,
ONpeNeNsATh WX B3aMMHOE PacHOJIOKEHHE, H300pa)kaTh
reoMeTpuyeckrue (Urypbl; BBINOJHSITH YEPTEKHU IO YCIOBHUIO
3anaun. M3mMepsTh JUHENHBIE U YIJIOBblE€ BEJIWYUHBI. Pemiath
337241 HA BBIYUCIEHHUE NJIUH OTPE3KOB U BEJIMYUH YIJIOB.
Jenatp TpyOyrO0 OIIEGHKY JIMHEHHBIX MW YIJIOBBIX BEJIMYHUH
OpegMEeTOB B pealbHOM JKU3HH, pPa3sMEpPOB IPUPOIHBIX
00bekTOB. PaznnuaThe pasMmepsl 3THX OOBEKTOB IO MOPSAKY
BEJIUYHHEI.

CTpoUTh YEepTEeXkKHU K N€OMETPUUYECCKUM 3aJlavdaM.
ITonp3oBaThcsl NpHU3HAKAMH  pPAaBEHCTBA  TPEYTrOJIbHUKOB,
WCIIOJIB30BAaTh IIPU3HAKM M CBOWCTBA PAaBHOOEIPEHHBIX
TPEYTOJBbHUKOB IIPU PEUICHUU 3a7ad.

IIpoBOAUTHL JIOrMYECKHE PACCYXKAEHUS C HCHOJIb30BAaHUEM
T€OMETPHUUYECKUX TEOPEM.

ITomp30BaThcsl HOpHU3HAKAMH  PaBEHCTBA MNPSIMOYTOJBHBIX
TPEYTOJbHUKOB, CBOMCTBOM MeEJIMaHbl, MPOBEAEHHON K
TUIIOTEHY3€ MNPSIMOYIOJBHOIO TpPEYrOJbHUKA, B PEIICHUU
Te€OMETPHUYECKHX 3a7ad.

OnpenensiTe NapajuieIbHOCTh HNPSMBIX C ITOMOIIBIO YTJIOB,
KOTOpble o0Opa3dyeT ¢ HUMHU cekymas. Onpenensath
napajuieJIbHOCTb IPSAMBIX C MOMOIIBIO PAaBEHCTBA PACCTOSHUU
OT TOYEK OJHOM NPAMOU 10 TOUEK APYTroM mpsiMoil.

Pemrate 3amaun Ha kiierdyaToil Oymare.

I[TpoBOIUTH BBEIYMCIIEHUSI U HAXOJIUTH YHCIIOBbIE U OYKBEHHbBIC
3HA4YEHUs YTJIOB B reOMETPUUYECKUX 3ajadax c
HUCTIOJIb30BaHUEM CyMMBI  yIJIOB TPEYTOJIHFHUKOB u
MHOTOYTOJIBHUKOB, CBOHCTB YIJIOB, OOpa30BaHHBIX MpH
HepeceuyeHuy ABYyX MapaajieNbHbIX NPsIMBIX ceKylleil. Pemars
OpaKTHYECKHE 3aJIa¥M Ha HAXOXKJICHHUE YTJIOB.

Bnanets MOHSTHEM T€OMETPHYECKOTO MecTa TO4YeK. YMETh
onpenensiTh OuccekTpucy yriaa u CepeaUHHBIN
OepIeHAUKYISIpP K OT- pe3Ky Kak TEeOMETpPHYECKHE MecTa
TOYEK.

DopMyJIMpOBATh ONPENAEIECHUsI OKPYKHOCTH M KPyra, XOpHbl
U JauaMeTpa OKPY>KHOCTH, IOJb30BaTbCid HMX CBOMNCTBaMU.
VYMeTh NIpUMEHSTh 3TH CBOMCTBA MPU PEHICHUU 3a/a4.



12.

13.

14,

15.

Branere mnoHsiTUEM ONHCAHHONM OKOJIO TpPEyroJbHUKA
OKPY>XHOCTH, yMETh HaxoauTh e¢€ ueHtp. llomp3oBaTbCs
(akTamMmm O TOM, YTO OHMCCEKTPHUCHI YTJIOB TPEYTOJbLHHUKA
MEPECEKAIOTCA B OJHOU TOYKE, U O TOM, YTO CEPEIAUHHBIE
NEePHEeHIUKYISIPbl K CTOPOHAMTPEYTOJIbHUKA I€PECEeKaIOTCA
B OJJHOH TOYKE.

Bnanerr  noHsiTHEM ~— KacaTeJIbHOM K  OKPY>KHOCTH,
MOJb30BaThCS Teopemoit o NePHeHIUKYIAPHOCTH
KacaTeldbHOH U paauyca, IPpOBEAEHHOIO K TOUKE KacaHMUsI.
ITone30BaThCH MpoCTEeHIINMU TeOMETPUUECKUMU
HEepaBEHCTBAMHM, TOHUMAaTh UX MPaAKTUYECKUI CMBICIH.
IIpoBOAUTE OCHOBHBIE TEOMETPHUUECKHE IIOCTPOCHHUS C
MOMOILUBIO UUPKYJIS U JIMHEUKU.

8 knacc

1.

Pacrio3zHaBaTh OCHOBHBIE BHJIBI UYETHIPEXYTOJIBHUKOB, WX
SIIEMEHTHI, IIOJIb30BATHCSI HMX CBOWCTBAMHU IIPU PCEIICHUU
TeOMETPHUUICCKUX 3ajad.

IIpumeHATHP  CBOICTBA  TOYKH  IIEPECCUYCHHUS  MEJHaH
TpeyrojbHUKa (IIEHTpa Macc) B PEHICHUH 3aJiad.

Bnamets moHsATHEM cpemHed JIMHUM TPEYTOJIbHUKA U
Tpamenuu, MNOPUMEHSITh WX CBOWCTBA TMPHU  PEUICHUU
reomerpuueckux 3apnad. Ilome3oBatbest Teopemoit daneca u
TEOpPEeMOil O TPOIOPIHUOHAIBHBIX OTpPE3KaX, MPUMEHSITH HUX
JUISI peIISHUS TIPAaKTUUYECKUX 3aj1ad.

IIpumeHSTh TPU3HAKK MMONOOUS TPEYTrOJbHUKOB B PEIICHHUU
reOMETPUUYECKUX 3aj1ad.

ITonms3oBatecst Teopemou  Ilmudaropa  gns pemieHus
reOMEeTpHUYECKUX W  NPaKTHUYECKHX  3ajad. Ctpouth
MaTeMaTHYeCKyrd  MOJedb B  MNpPaKTHYECKHX  33Jadvax,
CaMOCTOSITSIIBHO JeNiaTh qepTExX u HaxXOIUTh
COOTBETCTBYIOIIHUE JUTUHBI.

Brnanerr MOHSTHUSIMU CHUHYCA, KOCUHYCa M TaHI'€HCa OCTPOTO
yria npsiMOyroJibHOro TpeyrojbHuka. [loab3oBaThCcst d3TUMU
MOHSITHSI- MU JIJISI PEIISHUs] TPAKTUIECKUX 3aJ1ad.
Brrauciaare (pazmuYHBIMU crrocobamm) IJIoMIa b
TPEYyrojbHUKa W  IUJIOMIAJAA  MHOTOYTOJBHBIX  (QHUTYP
(monB3ysch, TAEe HEOOXOIUMO, KaIbKyJIsITOpoM). [IpuMeHsTH
HOJIydeHHbIe YMEHHUSI B NPAKTUYECKHUX 3ajadax.

Brnagerr NOHSATUSIMHM BIIMCAHHOTO M LEHTPAJbHOIO Yyria,
HCIIOJIB30BaTh TEOPEMBI O BOHCAHHBIX yIJIaX, yriiaXx MEXIy
XopJaamM# (CeKyIIUMH) U yTJIe MEXIy KacaTeJIbHOW M XOpIaou
OpU pEeUIEHUU T€OMETPUUYECKUX 3a7ad.

Bnanern TMOHSITHEM OTNIMCAaHHOTO 4eTBIPEXYTOJIBLHUKA,
OPUMEHSTh CBOMCTBA OIMMCAHHOTO YETBIPEXYTrOJbHUKA ITPH



10.

peleHnu 3aaad.

IIpuMeHsITh MOJy4YCHHbIC 3HAHUSI HA NPAKTUKE — CTPOUTH
MaTeMaTUYeCKUe MOJIeIN [UIsl 3aJad peajbHOW IKHU3HHU U
OPOBOJUTH COOTBETCTBYIOIIUEC BBIYUCICHUS C IMPUMCHCHHUCM
nomo0uss ¥ TPUTOHOMETPHHU (IIONB3YysACh, TAEC HEOOXOIUMO,
KaJIbKYyJISITOPOM).

9 knacc

1.

3HaTh TPUTOHOMETPUYECKHE (PYHKIUM OCTPBIX YIJIOB,
HaXoAUTh C€ MUX  [OMOIIBI  pa3jIUYHbIE  BJIEMEHTBI
MIPSIMOYTOJILHOTO TPEYTOIBHUKA («PEUICHUE MPSMOYTOJBHBIX
TPEYTrOJILHUKOBY»). HaxoanTe (Cc IOMOMIBIO KaJIBKYJISITOpPA)
JUTMHBI Y YTJIBI JJ1s1 HETaOIWYHBIX 3HAYCHHH.

ITonp3oBaThCcst  (opMynamMu TpPUBEACHHUSI W OCHOBHBIM
TPUTOHOMETPUYECKUM  TOXKJIECTBOM  JUII  HAaXOXKIACHHUSA
COOTHOUICHUI MEXJy TPUIOHOMETPUUYECKUMHU BEJINYHUHAMU.
Hcnonp3oBaTh TEOpEeMBI CHHYCOB M  KOCHHYCOB  JJIs
HaX0XJICHUS pa3IHUYHBIX 3JIEMEHTOB TpeyToJbHUKA
(«pelieHre TPEYroJIbLHUKOBY»), MPUMEHATh UX IPH PEIICHUH
TeOMETPUYECKHUX 3a1ad.

Bnaners MOHSATUSIMHA mpeoOpa3zoBaHUsA roaoowus,
COOTBETCTBEHHBIX 3JIEMEHTOB IMOJTOOHBIX uryp.
ITonp30oBaThCsl CBOWCTBAMM MOJ00US MPOU3BOJILHBIX (UTYD,
YMETh BBIYUCISITH JUIMHBI W HAaXOAWUTh YTIIBI y IOJOOHBIX
¢uryp. IlpumensaTs cBoMcTBa MOJOOHMS B NPAKTHUYECKHUX
3a7a4ax. YMETh HOPHUBOIAUTH HPHUMEPHI MOJOOHBIX (pUTyp B
OKpY>KAIOIIEM MHUpE.

ITomp30BaThCsT TEOpEMAaMH O NIPOU3BEAEHUU OTPE3KOB XOPH, O
OpPOU3BENCHUU OTPE3KOB CEeKyIIUX, o KBajpare
KacaTenbHOM.

ITonp30BaThCst BEKTOpPaMH, HOHUMATh UX F€OMETPUUYECKUN U
(u3nyeckuii  cMBICI,  NPUMEHSITH WX B PEHICHUHU
TeOMETpPHYECKHUX W  (Pusmyeckux 3axgad. IIpumMeHSATH
CKaJISIPHOE MPOU3BEJIEHNE BEKTOPOB JUISI HAXOXKACHHUS JUTHH U
YTJIOB.

ITomp30BaThCst  METOAOM  KOOpJAWHAT  HAa  TJIOCKOCTH,
OPpUMEHATh  €ro B pemreHun TE€OMETPHUYECKHUX u
OpaKTUYECKUX 3a]ad.

Braners TIOHATHSAMHW TIPAaBHJIBHOTO  MHOTOYTOJIBHHUKA,
JIUHBI OKPY>KHOCTH, JUTMHBI AYTH OKPYXHOCTH U PaguaHHOU
MEpHI yrila, YyMETh BBIUUCIISIThH IJIOLIAaAb Kpyra U €ro 4yacTeu.
IIpuMeHATs HOOJyYE€HHBIE YMEHHsI B  IPAKTUYECKUX
3a7a4ax.

Haxoautpe ocu (MM LEHTPBI) CUMMETPUH (PUTYp, IPUMEHSITH
JBUKEHUS INIOCKOCTU B MPOCTEHIINX ClIydasX.
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10. IIpuMeHSTH IOJydeHHBIC 3HAHUS Ha IIPaKTHKE — CTPOHTH
MaTeMaTHYeCKHEe MOJIeIN JUIsl 3ajad peajbHOM JKU3HH H
IIPOBOJIHUTH COOTBETCTBYIOIIHME BBIYMCIICHUS C NPUMCEHEHHEM
000 U TPUTOHOMETPHUUECKUX (DYHKIHUA (HOIB3YSCH, THC
HEOOXO0AUMO, KAITLKYJISITOPOM).

MpuMepHast paboyas nporpamma



TEMATHYECKOE IINIAHUPOBAHUE YUYEBHOI'O KYPCA(IIO 'OJAAM OBYYEHMUA)
7 knacc (He MeHee 68 4)

Ha3Banue OCHOBHBIE BH/IbI 1eSITEIBHOCTH 00y4al0muXcsl (JJIeKTPOHHbBIE
pa3aena (Tembl) (OCHOBHOE cojiep:KaHHe (uudpoBbie
Kypca (4HciIo o00pa3oBaTeIbHBI
4acoB) e pecypcsl)

Ipocreiimue
reOMeTpUYECKH
e (purypsl u ux
CBONiCTBA.
N3mepenne
reOMeTpUYECKH
x BesinumH (14

1)

IIpocreiiine reoMeTpUYECKUE
OOBEKTHI: TOYKHU, IPSIMBIC, JTYIHU
M yTJIbI, MHOTOYTOJIBHUK,
nomanas. CMeXHBIE U
BEpTUKAJIBbHBIC yTibl. PaboTa ¢
MPOCTENUIIINMU YEPTEKAMH.
M3mepeHue JUHEUHBIX U
YTJIOBBIX BEJIMYUH,
BBIUHCIICHHUE OTPE3KOB M YTJIOB.
ITepumeTp u muiomans GUryp,
COCTaBJICHHBIX U3
IPSIMOYTOJIBHUKOB

DopmynUpoBaTH OCHOBHBIC IOHSTHUS U
onpeneneHus. Pacno3sHaBaTe N3y4eHHBIE
reoMeTpuideckue GUTyphl, ONPEACISTh UX
B3aMMHOE PACHOJI0KE€HHE, BBIIOJIHATh
4epTEX Mo ycsoBuUIo 3anaun. [IpoBooguts
MpPOCTENIINE MOCTPOECHHUS C MOMOIIBIO
UPKYJIS U JUHEHUKU. 3MepsTh JIMHEHHbIE
1 YTJIOBBIE€ BEJIWYHMHBI TEOMETPUIECKUX U
MPaKTHYECKUX 00BEeKTOB. Onpenenars «Ha
rjia3» pa3Mepbl peadbHBIX OOBEKTOB,
MMPOBOJUTH TPYOYIO OLIEHKY UX Pa3MEPOB.
PemraTes 3aauu Ha BBIYHCICHUE JJINH
OTPE3KOB U BEJINYUH yrioB. Pemars
3aga4yd Ha B3aUMHOE PACHOJIOXKEHHE
reomerpudeckux ¢uryp. [IpoBoauts
KJIacCHU(UKAINIO YIJIOB, BBIYHCIISITH
IIMHEWHbIE U yrIIOBbIE BEJIUYUHBI,
MPOBOAUTH HEOOXOIMMBIE JOKa3aTeJIbHbIC
[paccy>KIeHUsI.

3HAKOMHTBECSI C UCTOPHEH pa3BUTHS

reoMeTpuu




Ha3Banue DJIEeKTPOHHbIE
pasaena (TeMbl) OcCHOBHOE cofiepKaHue OcHoBHbIE BH/IBI (uudpoBbIe
Kypea (umeso JIeATeJIbHOCTH 00y4aI0oIHXCS 06PA30BATEITHHBI
4acoB) e pecypcenl)
Tpeyroasnuku | TlonsiTue o PpaBHBIX Pacno3nasarthb nmapsl pPaBHBIX
(22 ) TPEYTrOJbHUKAX U IEPBUYHBIC | TPEYTrOJBHHKOB Ha TOTOBBIX YepTekKax
MPEACTABJIICHUS O paBHBIX | (C yKa3aHHEM MPHU3HAKOB).
(KOHTPY?IHTHBIX) purypax. | BeiBoaurs CIIEICTBUS (paBeHCTB
Tpu npuszHaka  paBeHCTBA | COOTBETCTBYIOIIUX 3JI€MEHTOB) u3
TPEYTOJIILHUKOB. PaBEHCTB TPEYTOILHUKOB.
IIpusnaku paBeHCcTBa PopmyaupoBaTh ONpeIeCHUA:
OPSIMOYTOIBHBIX OCTPOYTOJIBHOTO, TYNOYTOJIBHOTO,
TPEYTOJIILHUKOB. CBoiicTBO | NPSAMOYTOJIBHOTO, paBHOOEPEHHOTO,
MEIWaHBl  OPSIMOYTOJIBHOTO | PAaBHOCTOPOHHETO TPEYTroJLHUKOB;
TpEyTOJIbHHUKA. OMCCEKTPHCHI, BBICOTHI, METHUaHBI
PaBHOOEnpeHHBIC U | TpPEeyronbHHUKA; CepeaUHHOTO
PaBHOCTOPOHHUE OepIICHAUKYJsIpa OTpE3Ka; IIepuMeTpa
TPEeyrojdbHUKHU. Ilpu3Haku u | TPEYroJbHHUKA.
cBOMCTBa paBHOOeapeHHOTO | DOPMYJHPOBATH CBOICTBA M INPHU3HAKH
TpEyTOJIbHUKA. paBHOOEIPEHHOTO TPEYTOJIFHUKA.
[TpoTtuB GoOJbIICH CTOPOHBI Crpourp YepTeKHd, pellaTb 3aJadyd C
TPEYroJbHUKA JIE)KUT OOJBIIHMI| ITTOMOIIBIO HaXO0X/1eHUs paBHBIX
yroJ. [Ipocreiue TPEYTOJIbHUKOB.
HEPABCHCTBA B I'COMETPHHU. HpHMeHﬂTb NpU3HaAKH paB€HCTBa
HepaBeHCTBO TPEYTOJIbHUKA. OpSIMOYTOJBHBIX  TPEYrOJIBHUKOB B
HepaBeHcTBO JIOMaHOM. 3ajJlavyax.
IpsiMoyroybHbIH TpeyronpHuk | MCNoab30BaTh IUPPOBBIE PECYPCHI A
cyriiom B 30°. IlepBbie Mccae10BaHusA CBOMCTB  HM3y4aeMbIX
MOHSITHSL O JOKas3aTrelibcTBax B | (uryp.
reOMEeTpHU 3HaKOMHUTBCSI € HCTOpHeii  pa3BUTHSA

reOMETpUU




IMapaJuieabHble

[TapanmensHBIC IPIMBIE, UX

DopMyIHMpOBaTH MOHITHE MapalICIbHBIX

MPUMEHEHUEB 3ajJadax.
BuccekTpuca u cepeIMHHBIH
NepHNeHIUuKyJIsap Kak

FrEOMETPUYCCKHUE MECTa TOYCK.
Opr)KHOCTB, OITHMCaHHas OKOJIO

TpeyrojbHUKa. BrincanHas B

TPEYTOJbHUK OKPY>XHOCTb.

npsiMmble, cyMMa [CBOMcTBa, IIaThIl mocTynart MPSIMBIX, HAXOAUTHh NPAKTHIECKUE TPUMEPHI.
YIJI0B Eskmuna.Hakpect nexamue, [MI3ydaTs cBOiicTBa yrjioB, 0Opa3OBaHHBIX
TPEYroJibHUKa [COOTBETCTBEHHBIC U MpY MMEPECEUYCHUN MapauIeIbHBIX NPSIMbBIX
(14 g) OQHOCTOPOHHUE YTIIbI CeKyIe.
(oOpazoBaHHEBIE TIPU IMpoBoauTH J0Ka3aTEeAbCTBA
IepeceueHU napaileIbHbIX MapajieIbHOCTH ABYX MPSMBIX C IIOMOIIbIO
MPSAMBIX CEeKyIIeH). YIJIOB, 0Opa30BaHHBIX IIPH MIEPECSUCHUHN
IIpu3Hak napamieabHOCTU PTUX NPSAMBIX TPEThEH NPIMOU.
MPSIMBIX Yepe3 PaBEHCTBO BBIYHCJIATH CYMMY YTJIOB TPEYTOJIbHUKA U
[PACCTOSTHUI OT TOYEK OTHOMH MHOTO- yrOJbHHKA.
OpsiMOil 1O BTOPOU MpsIMOH. HaxoauTh 9UCIOBEIC U OYKBEHHBIC
CyMMa yTJIOB TPEYTOJIbHUKA M [3HAYEHUS YIJIOB B TEOMETPHUYECKHUX 3aJadax
MHOTOYTOJIbHHKA. C MCIIOJIb30BAHUEM TE€OPEM O CyMME YTJIOB
BHemniHMe yIiibl TPEYTOJbHUKA  (TPEYTOJIbHUKA M MHOTOYTOJIBHHKA.
3HAKOMUTBLCH C MCTOpPMel pa3BUTHUSA
reoMeTpHuHU
OxpyxkHOocTbH |OKPY>XXHOCTB, XOPIBI U @DopMYJTHPOBATH ONpeeIeHHs
KpYT. JIMaMeTpBbI, UX CBOHCTBA. OKPY>XHOCTH, XOpAbl, AMaMeTpa U
Ceomerpuueckn [KacaTenpHasi K OKPY>XHOCTH. KacaTenbHON K OKpy>KHOCTH. MI3yuaTh HX
enocTpoennst  OKpY>KHOCTE, BIMCAHHAS B CBOICTBA, IPU3HAKH, CTPOUTD YEPTEKH.
(14 q) yroit. I[Toustne o I'MT,

HccaenoBaThb, B TOM YHCIE HCHOJb3YH
HU(PPOBLIE pecypchbl: OKPYKHOCTb,
BIIMCAHHYIO B YIOJI; LIEHTP OKPYKHOCTH,
BITNCAHHOW B yT'OJI; PABEHCTBO OTPE3KOB
KacaTelbHBIX.

HUcmoab3oBath Metoa I MT mis

JIOKa3aTCJIbCTBATCOPEM O IIEPECCUCHUN




IIpocTreiiime 3anauu Ha
IOCTPOCHHUE

OMCCEeKTPHC yTIIOB TPEYTrOJIbHUKA U
CEepEINHHBIX NEPNEHAUKYJIISIPOB K
CTOpPOHAM TPEYTI'OJIbHUKA C MOMOLIBIO
I'MT. OBJ1ageBaTh NOHATHUAMHM BIIMCAaHHOK
M OTIMCAaHHOM OKPYKHOCTEM TpeyroJibHUKaA,
HaXO0AUTh [[EHTPBHIITUX OKPY>KHOCTEH.
PemiaTh OCHOBHBIE 32/1a4M HA IOCTPOEHHE!
yrjia, paBHOTO JaHHOMY; CEPEIUHHOTO
NepreHauKyasipa JTaHHOTO OTPE3Ka;
MPsSIMOM, NPOXOJSAIIEN Yepe3 JaHHYIO
TOYKY U NEPHEHAUKYISIPHON JaHHOM!
MpsIMOif; OMCCEKTPUCHI JAHHOTO yTJia;
TPEYTOJBHUKOBIIO PA3JIMYHBIM
PIIECMEHTAaM.

3HAKOMUTBLCSI C UCTOPUEH pPa3BUTHUSA
reoMeTpHuu

[loBTOpEeHue,
00001meHue
3HaHuii (4 1)

I[ToBTOpeHue u 0600IICHUE
OCHOBHBIX IMMOHATUH U METOO0B
Kypca 7 Kiacca

PemaTh 3a1auu Ha IOBTOPEHUE,
UIUTIOCTPUPYIOLNE CBA3U MEXKAY Pa3IudHBIMU
JacTsIMHU Kypca




8 knacc (He MeHee 68 4)

Haspan
ue
pa3neia
(Tembl)
Kypca
(umciio
4acoB)

OcHoBHOE copep:kaHue

OcCHOBHBIE€ BH/IbI
JeSITeJIbHOCTH 00y4al0UIUXCs

DJIeKTPOHHbIE
(uudposbie
oOpa3oBaTe/ibHBbI

e pecypchl)

eTBIPEXYT0JIbH
uku (12 4)

IMTapannenorpamm, ero
NpU3HaKU ucBolicTBa. HacTHbie
clIydau mapajieJIorpaMMOB
(OpsIMOYTOIBHHUK, POMO,
KBaJparT), UX IPU3HAKA U
ceoiicTBa. Tpaneuus.
PaBHOOOKAS U IPAMOYTOJIBHAS
Tpamnemnuu.

'Y nBO€HUE MEIUAaHBI.
LleHTpanbHasiCUMMETPHUSL

M300pakaTh ¥ HAXOAUTH HA YepTeKax
YETBIPEXYTOIBHUKHA Pa3sHbIX BHIOB U MX
DIIEMEHTHI.

DOpMYITHPOBATE OTIPEICIICHUS:
mapajureiorpaMma, psIMOyTOJIbHUKA, poMOa,
KBaJpara, Tpaneuu, paBHOOOKOH
TpareIuu, MPsIMOYTOJIbHON TpaIeIHH.
JTOKa3bIBaTh M UCIOJIB30BATh MPH PEIICHHUH 3312
MMPU3HAKW M CBOMCTBA: MMapasiesorpaMmma,
MpAMOYTOJILHUKA, poMOa, KBaJpara,
Tparrenuy, paBHOOOKOM Tparenuu,
MPSIMOYTOJIFHOM Tpameinu.

I[MprMeHsATh METOJ yIBOCHHUS MEIUaHbI
TpeyrojibHUKA.

Mcronp3oBaTh HUGPOBBIC PECyPChI IS
MCCJICIOBaHUsI CBONCTB M3y4aeMbIX (QUTYp.
BHAKOMHUTELCS C UCTOPHEH pa3BUTHSI
reOMETPUH

18




Teopema
daneca n
TeopeMa 0
NPONOPUNOHAIDb
HBIX OTPe3Kax,
MoI00HbIE
TPeyroJbLHUKH
(15 u)

Teopema Paneca u Teopema o
MIPOTIOPIIUOHAITBEHBIX
OTpE3Kax.

Cpenusist JTAHUSA
TpeyrojpHuka. Tpanenwus,
e€ cpenHsist JTUHUS.
IIponopumnoHanbHbIE
OTpE3KH, IIOCTPOCHUE
4eTBEPTOTO
MIPOTIOPIIHOHAIBHOTO
oTpe3Ka.

CaoiicTBa 1eHTpa
TPEyTroJIbHUKE.
I[TonoGuBIE TPEYTOJIbHUKH.
Tpu  npusHaka moa00ust
TPEyTrOJIbHUKOB.
IIpakTueckoe NpUMEHEHUE

MmacC B

IIpoBoauTL NOCTPOEHUS] C IOMOIIBIO
LUPKYJIsT U JIMHEMKU C MCHOJIb30BAaHUE
Teopembl @Pajeca U TEOpEeMBl O
MIPOMOPIIMOHAIBHBIX OTPE3Kax, CTPOUTH
4eTBEPTHIN OPOIIOPLUOHAIBHBIN
OTPE3OK.

IIpoBoaUTHL A0KA3aTENLCTBO TOTO, YTO
MeAuaHbl TPEYTOJIbHUKA NIEPECEKAI0TCS B
ONHOW TOYKE, M HAXOJAUTh CBSI3b C
IIECHTPOM MAacC, HaAXOJAUTh OTHOUICHHE, B
KOTOPOM MCAUAHBI OCIIATCH TOYKOU HX
HepecedeHus.

HaxoauTh nMogo0HBIE TPEYrOJIbHUKH Ha

TOTOBBIX  dYepTeXkax C  yKa3zaHHueM
COOTBETCTBYIOIIUX MIPU3HAKOB MOJIO0MSI.
Pematn 3aJa91 Ha nog00HbIE
TPEyTOJTBFHUKHU c HOMOIIIBIO
CaMOCTOSITEJILHOTO TOCTPOCHUS
depTekeil W HaXO0XJICHUS MOJIOOHBIX
TPEYTOJILHUKOB.

IIpoBoauTs I0KAa3aTeJIbCTBA ¢

HCIIOJIb30BAHUEM ITPU3HAKOB MTOJI00MS.
Jloka3pIBaTh TPHU IIPU3HAKa MOJI00MSA
TPEYTrOJIbHUKOB.

IIpuMeHATH TIOJyYeHHBIEC 3HAHUS IIPHU
PECIICHUHN T€OMETPHUUYCCKUX nu
MMPaKTUYECKUX 3a7ad.
3HAKOMHTBCA C HCTOpHeil
reoMeTpuu

pa3sBUTHS]




Tlaomane.
Haxo:xknenue
nJiomiaaen
TPeyrojbHUKOB
114
MHOT0YT0JIbHBIX
uryp.
[L1omaau
MOI00HBIX
buryp (14 1)

[TonsitTue 06 oOwIEH Teopun
TUTOIIAIH.

Dopmyiibl IS TUTOIIATH
TPEYroJbHUKA,
napajuiesorpaMmMa.
OTHoOIIEHNE oIoaaen
TPCYrOJIBHHUKOB C OOIIUM
OCHOBaHHEM WM OOIIe
BBICOTOM. Brerauciaenme

IJIOIIAJIeH CHOXKHBIX (GUTYp
qepe3 pa3OueHne Ha YacTu U
JOCTPOCHUE.

ITnomanu duryp Ha
KJIeTYaToM Oymare.
I[Tnomragn moMOOHBIX PUTYP.

Bbruucienue IJI01IAaJCH.
3agaun ¢ OPaKTHUYESCKUM
CcoZlepIKaHHUEM. Pemrenue

3aga4d C IIOMOINBKO METOAA
BCIIOMOTATEILHOM TJIOIIA N

OBaageBath NMePBUYHBIMH
npeacTaBjJIeHUAMH 00 oOmield Teopuu
mwromanun  (Mepsl),  (opmMyaHpPOBAThH
CBOICTBa IUIOIIAJH, BBISICHSTH ux
HAarJISIHBIA CMBICIT.

BreiBoauTh opmytbr TTOIIAN
napasuiesiorpamma, TpEeyroJjIbHHKA,
Tpanequu u3 (QOPMYIIBI  ILIOIIAINA

OpsMOYTOJbHUKA (KBaJpaTa).
BuIBoIUTH GOPMYIIBI TUIOMIAN BBITYKIIOTO
YeThIPEXYTOJIFHIKA Yepe3 AUaroHaIU U yToJl
Mexay Humu. Haxonurs miomanu Guryp,
n300paxEHHBIX Ha KiieT4aTol Oymare,
HCIOJIb30BAaTh pa30HCHUE HA YaCTH U
JOCTPOCHHE.

Pa30upars npuMepsbl UCIIOJIL30BAHUS
BCHOMOTaTEeIbHOM TUIOIAH JJISl PELIEHUS
reOMETPUYECKHX 3a71ad.

HaxomuTh 1womaad MoJ00HBIX
Bbruucasars IUTOIIAAN
MHOTOYTOJIbHBIX puryp.
PemaTh 3a1a4n Ha 1JI0IIAAL C TPAKTHYECKUM
COJIEpKAHUEM

¢uryp.

Ppa3JInYHBIX




€8

Teopema
[udgaropau
Hayajia
TPHTOHOMETPHH
(10 u)

Teopema [Mudaropa, eé
JI0Ka3aTeIbCTBO u
MpUMCHCHHUE. O6paTtHas
Teopema [ludaropa.
Onpenenenue

TPUTOHOMETPUYECKUX
(pysKTINI OCTpOTO yriIa,
TPUTOHOMETPUYCCKHUE
COOTHOUICHUS B
MPSIMOYTOJIBHOM
TpeyroyisHuKe. OCHOBHOE
TPUTOHOMETPHYECKOE
TOXAecTBO. COOTHONICHUS
MEXAYy CTOPOHAMH B
OPsIMOYTOJbHBIX
TPECYTOJIbHUKAX CyrjamMu B

45° 1 45°; 30° u 60°

Joxa3piBaTh Teopemy Iludaropa,
HCI0JIb30BATH

e€ B NPAaKTUYECKUX BBIUYUCIICHUSIX.
®opMyJIUPOBATH OIPEACICHUSA
TPUTOHOMETPUUIECKUX QYHKIHNH OCTPOTO
yria, NpOBepsATh UX KOPPEKTHOCTb.
BeIBOAUTHE TPUTOHOMETPUUYECKUE
COOTHOIIIEHUSI BOPSAMOYTOJIBHOM

TPEyTroJIbHUKE.
HccnegoBaTh  COOTHOIICHHS  MEXITY
CTOpPOHAMHU B MPSIMOYTOJIBHBIX

TpeyrojibHUKax ¢ yriaamu B 45° u 45°; 30°
u 60°.
HUcnoan3oBath GOpMyIIbl NMPUBEIACHUS U

OCHOBHOE TPUTOHOMETPHUIECKOE
TOXJECTBO JUIS HaXOXXJICHU S
COOTHOIIICHUH MEXIy
TPUTOHOMETPUUIECKUMH pyHKIIISIMEU

pa3IUYHBIX OCTPBIX YTJIOB.
IIpuMeHATH TIOTyYEHHBIC 3HAHUSA U
YMEHHUsI TIPH PEHIEHHH MPAKTHIESCKUX
3a7ad.

3HAKOMUTBCH € HCTOPMEH pa3BUTHS
TE€OMETPHUA




Yrasl B

Bnucannbeie u HECHTPAJIbHbIC

D®opMyJIUPOBATh OCHOBHBIE OIPEICIICHUS,

3HaHui (4 4)

7 m 8 kjaccoB, 0000IcHUE
3HaHUU

OKPYKHOCTH. YTJIbI, YTOJ MEXTY CBsI3aHHBIE C yIrjlaMH B Kpyre (BIIHCaHHBIN
Bniucannbie n KacaTeJbHOW U XOpAOH. YTJIbl | yroj, HEeHTPaJIbHBINA yro).
OTHCAHHBIE MEXIy XOpIaMHu U HaxoauTh BIIMCaHHBIE YIJIbI,
“E€TBIPEXYIOJIbH | cexyiumu. OIMMPAIOIINECS Ha OJHY IYTY, BBIYUCIATH
MKH, BriricaHHbBIC W OMMHUCAaHHBIC YTIIBI C TIOMOUIBIO TEOPEMBI O BITHCAHHBIX
KacaTelbHbIe | yeThIpEXyTrOMBHUKH, UX yrnax, TEOpPEMbI O BIHCAaHHOM
K OKPYKHOCTH. | ppy3Haky U CBOMCTBA. 4eThIPEXYTOJIBHUKE, TEOPEMBI O
Kacanue [IpumeHeHne 3TUX CBOWCTB HeHTpanbHOM yrie. MceiaenoBars, B TOM
OKPY KHOCTei OpU pEIICHUU YHCIIE C TOMOIIBI0 NH(PPOBBIX PECYPCOB,
(13 u) TCOMETPUUYCCKHUX 3a/ad. BIIMCAHHBIC U OMHCAHHBIC

B3aumHoe pacrnosnioxeHue IByX| 4YeTBIPEXYTOJbHUKH, BHIBOAUTH WX

okpyxkHocTe. Kacanue CBOMCTBA U NPU3HAKHU.

OKpY>KHOCTEM Hcnoab30BaTh 3TU CBOMCTBA U

MPU3HAKHU MIPU PEIICHUH 3a]1a4

[loBToOpenne, IToBTOpEHHE OCHOBHBIX Pemiars 3aga4m Ha IIOBTOPEHHE,
00o0menue MOHSITUH U METOJOB KypPCOB WUTIOCTPUPYIOIITHE CBSI3U MEXKITY

Ppa3siiMdYHbIMU 9aCTAMHU Kypca




9 kaacc (He MeHee 68 1)

Ha3Banue
pazaesa (TemMbl)
Kypca (4HciIo
4acoB)

OcHoBHOe coJepiKaHHe

OCHOBHBIE BHIbBI
JeSITeJILHOCTH 00y4alonIuXcst

DJIeKTPOHHbIE
(uu¢poBbie
oOpa3oBaTe/ibHBbI

e pecypcsl)

Tpuronomerp
usi. Teopembl
KOCHHYCOB H
CHHYCOB.
Pemenue
TPEeYroJibHUKO
B (16 4)

Omnpenenenue
TPUTOHOMETPUUECKUX

¢bysknuit yriios ot 0° mo 180°.

Kocunyc u cuHyc npsiMmoro u
Tynoro yria. Teopema
KOCUHYCOB. (O0600IIEHHAs)
TeopeMa CHUHYCOB (C paauycoM
OIMMCAaHHOW OKPYXHOCTH).
Haxosxnenue AjauH CTOPOH U
BEJIMYUH YTJIOB
TpeyroiabHUKoB. @opmyia
MJIOLIAN TPEyroJbHUKA
4epe3 JBE CTOPOHBI U YTOJl
Mmexay Humu. opmyna
MJIOMIAIN YEeTHIPEXYTOJILHUKA
Yepes3 ero IuaroHajil U yroJl
mexay Humu IIpaktuueckoe
IIPUMEHEHHE TOKa3aHHBIX
TEOpeM

®opMyJINPOBAThH OMpe/IeIeHUs!
TPUTOHOMETPHUECKUX (PYHKIIUH TYIBIX U
MPSIMBIX yTJIOB.

BbIBOAMTH TEOPEMY KOCHHYCOB U TEOPEMY
CHHYCOB (C paJIHycOM ONHMCAaHHOM
OKPY>XHOCTH).

Pemiarb TpeyrojabHUKU.

PemraTh npakTHYECKHE 3aJ1a4U,
CBOJISIIIIMECS] K HAXOXKJICHUIO Pa3JIMYHBIX
3JIEMEHTOB TPEYTrOJIbHUKA




G8

IpeoGpa3zoBa
HUe Moa00usl.
Merpuueckue
COOTHOIIIEHHUS
B
OKPYKHOCTH
(10 u)

[TousitTue o mpeo6Gpa3zoBaHUH
nmogoo6usi. CooTBETCTBEHHBIE
SIIEMEHTHI TOAOOHBIX (PHUTYDP.
Teopema o0 nmpousBeaeHUU
OTPE3KOB XOP/I, TeOpeMa O
MIPOW3BEICHUN OTPE3KOB
CEeKyIIHX, TeopemMa O KBaJpare
KacateabHOHU. IIpuMeHenue B
PECHICHUU TCOMETPHUUICCKHUX
3a/1a4

OcBauBaTh MOHATHE [IPCOOPA3OBAHUS
noaoous.

HcciienoBaTh OTHOIIEHNWE JIMHEWHBIX
3IEeMEHTOB (UTYp IIpHU IIpeodpazoBaHUHU
moxo0us.

Haxoauths mpuMepsl mogobust B
OKpY>Karolehl NeHCTBUTEIbHOCTH.
BBIBOAUTH METPUICCKHUE COOTHOIICHHUS
MEXIAY OTPE3KaMH XOPJ, CeKYIIUX U
KacaTeJIbHBIX C HCIOJIL30BaHUEM
BIIMCAHHBIX yFJ'IOB n HOZ[O6HI)IX
TPEYTrOJILHUKOB.

Pemath reoMeTprUdeCKHUE 3aJaUU U
3a/1a4M U3 peajibHOU )KU3HU C
HMCIIOJIb30BAHUEM MOIOOHBIX
TPEYTOJIHLHUKOB.




Bexropni (12 1) Omnpenencaue BekTOpoB, | Hcmoan3oBarh BEKTOPBI Kak
CIIOKEHHE u pa3HOCTh | HaINpaBJIEHHbIE OTPE3KH, MCCIeI0BATh
BEKTOPOB, YMHO>XXEHHUE | T'€OMETPUUYECKUU (mepemenieHue) u
BEKTOpa Ha quciio. | (u3nYecKuil (cuiia) CMBICIBI BEKTOPOB.
Ddusznyeckuit 1 | 3HaTh ompeaeJeHUs CyMMBbI U Pa3HOCTH
T€OMETPUUECKUI CMBICI | BEKTOPOB, YMHOXXEHHS BEKTOpa Ha
BEKTOPOB. PaznoxeHue | uucio, Hccjea0BaTh FreOMETPUUYESCKUN U
BEKTOpa no IBYM | (U3UYECKUU CMBICIIBI A TUX ONEpalHid.
HEKOJIIMHEAPHBIM BEKTOpaM. Pemiate reoMmerpudyeckue 3aJadd  C
Koopaunatsl BekTOpa. HCMOJIb30BAHUEM BEKTOPOB.

CkansipHoe npousBeneHue | PackiaaeiBaTh  BEKTOp 1O JBYM

BEKTOPOB, €ro IMPUMEHEHHUE | HEKOJUIMHEAapHBIM BEKTOpPaM.

a8 HaxoxaeHus JiuuH U | Hcemoab3oBaThb CKaJIsIpHOE

YTJIOB. OpOU3BEAECHUE BEKTOPOB, BBLIBOAUTH

Pemenne 3amad ¢ mOMONIBIO | €ro OCHOBHBIE CBOMCTBA.

BEKTOPOB. IIpumenenue BpluuciasaTe CyMMy, Ppa3sHOCTb U

BEKTOPOB  JUISI  PCIICHHsS | CKaJIApHOE IPOHU3BEICHHE BEKTOPOB B

3aza4 KMHEMAaTUKH U | KOoopaWHATax.

MEXaHUKH IIpuMeHATH CKaIApHOE NOPOU3BEACHUE
JUISL HAXO0JICHUSI JUTMH U yTJIOB

JexapTroBbl JexapToBbl KOOPIAUHAThI OcBauBaThL MNOHATHE MIPAMOYTOJIBHON

KOOP/AMHATHI TOYEK Ha IIOCKOCTH. CHCTEMBI KOOpJAWHAT, JIEKapTOBBIX

HA TUIOCKOCTH | YpaBHEHHE ONpsiMoil. YTioBol KOOpPJIMHAT TOYKH.

(9 v) ko3¢ punmeHT, TaHTeHC yri1a | BBIBOAMTH  ypaBHEHHE  TPAMOA U
HAaKJIOHA, IapallyleIbHbIE WU OKpPY>KHOCTH. BeipeasaTs MOJIHBII
OepUeHIUKYIISIPHBIC KBaapaT UIg HaXOXJCHHUS IeHTpa |
OpsIMBIC. panmyca OKPY>XHOCTH 10 eé
VpaBHeHUE OKPY>XHOCTH. | ypaBHEHHIO.

Haxoxnenue KoopauHar | PemiaTth 3aJa4M Ha HAXOXKIEHHUE TOYEK




TOYEK repeceyeHust
OKPY’KHOCTH UM  TMPSIMO.
Meton KOOpJAUHAT npu
pEIICHUN TEeOMETPHUICCKUX
3a7ad4.

Hcnonbp3o0Banue METOa
KOOPAWHAT B ITPAKTHYUCCKUX
3azagax

IIepeceUeHusI NPSIMBIX U OKPY)KHOCTEH ¢
IMOMOIIIBIO METO/Ia KOOPJIMHAT.
Hcnoab3oBaTh CBOMCTBA yIiI0BOTO

KO3 (purmeHTa TpsIMOU TIPU peHICHUN
3a1ad, Uil ONIPEACIICHUS PaCIIOI0KEHHUS
OpsIMOM.

IIpuMeHATH KOOPAWHATHI IPU PEIICHUHN
T€OMETPUYECKUX U MPAKTHIESCKUX
3a1ad, Uit HOCTPOCHUS
MaAaTCMATHYCCKHUX MOI[CJ'Ieﬁ pealIbHBIX
3a7a4 («METOJI KOOPIUHATY).
ITonb3oBaTHCS UL HOCTPOCHUS U
HCCJIEJOBAaHNUM HU(PPOBBIMHU pecypcamu.
3HaAKOMUTBCSI C HCTOPHEH pa3BHUTHS
T€OMETPHUH




IIpaBuiabHbIE
MHOI'0YT0JIbH
uku. J[auHa
OKPYKHOCTH
H IUI0Adb
Kpyra.
Boruncienune
IO A el

(CR))

IlpaBunbHbIC
MHOTOYTOJIbHHUKH,
BBIYHCIICHUE UX DJIEMEHTOB.
Yucno v U JJIUHaA
OKpy>HOCTH. JlnuHa nyru
OKpy>kHOCTHU. PanuanHas
Mepa yria.

Ilnomane Kkpyra u ero
SJIEMEHTOB (CEeKTopa U
cerMeHTa). Brluucnenue
mwromauaeit guryp,
BKJTIOUAIOIIMNX AJIEMEHTBHI
Kpyra

DopMyJIHPOBATH ONpEIeICHUE
OpaBUJIBHBIX MHOTOYTOJbHUKOB,
HaXO0JAMThb UX 3JIEMEHTBHI.
IHo1b30BATHCHA NOHATUEM JJIUHBI
OKPY>KHOCTH, BBEAEHHBIM C NOMOLLIBIO
OpaBUIIbHBIX MHOTOYTOJIBHUKOB,
omnpeaesiTh YMCJIO U, JJIUHY AYTU U
paauaHHYIO MEpy yrija.

IIpoBoauTh Mepexox OT paguaHHOU
MEpHI yTia K 'pagyCHOM U Ha0OOpOT.
OnpenensiTh MIOMAIL KpyTa.
BeiBoaute ¢opmysl (B rpaaycHOR u
paauaHHoON Mepe) Ajsi AJUH YT,
MJIOIIAJIEii CEKTOPOB U CETMEHTOB.
BpruucasaTs miomanu Guryp,
BKJIIOYAIOLIMX 3JIEMEHTBI OKPY>KHOCTH

(kpyra).

HaxoauTh miomany B 3aadax peaabHOMN

KU3HH




JBu:xenust ITonsTHE O ABUXKEHUU Pa3ouparts MIPUMEPHI,
IJIOCKOCTH miIockocTr. [TapamnensHbIit WITIOCTPUPYIOIINE MOHATHUS JBUXKECHUS,
(6 9) IIEPEHOC, TOBOPOT U LIGCHTPOB U OCEH CUMMETpPHUHU.
cumMmeTtpust. OcH ¥ HEHTPHI DopMyJIHUPOBATH ompeaeIeHus
CUMMETpPUH. napajjieIbHOrO NEepeHoca, II0BOpoTa H
IIpocreiiimue mpuMeHEHUs B oceBOM cuUMMeTpuu. BbpIBOAUTL UX
pelIeHuu 3a7a4 CBOICTBAa, HAXOAUTh HEIMNOJBUKHBIC
TOYKH.
HaxoauTh LEHTPHl U OCH CHUMMETPUN
npocreHmux Guryp.
IlpumMeHsATH NapaIeIbHBIA IIEPEHOC U
CUMMETPHIO npu peueHnu
reoMeTpuyeckux  3amad  (pas3buparthb
MIPUMEPBHI).
Hcnoab30Barh JUIl I[OCTPOCHUS U
HcclIeJOBaHUM IU(POBBIE peCcypChl
IHoBTOpEHHUE IToBTOpEHHE OCHOBHBIX OnepupoBaTs mnoHATHAMH: Qurypa,
o0o0ueHue, MMOHSTHN HMMETOJ0B KypCOB TOYKa, NpsMasi, yroj, MHOTOyTOJIbHHUK,
cHUcTeMAaTH3 7—9 kiaccoB, 00001IeHHE U paBHOOEPEHHBIA W PAaBHOCTOPOHHMUIA
anus cucTeMaTHu3alus 3HaHUH. TPEyTrOJILHUKH, MPSIMOYT OJILHBIH
3HAHMIT ITpocreitmue TPEeyroJbHUK, MeJauaHa, OnccekTpuca
(7 9) reoMerpuyeckue GUTypbl U u BBICOTA TPEyTroJBHHUKA,
ux cBolictBa. M3mepenue napajuienaorpamMmm, pomoO,

F€OMETPUUECKUX BEJIUUYUH.
TpeyronbHHUKH.

ITapannenbHbie u

MEPIICHTUKYJISIpHBIC
psiMbIC.

OKpy>XHOCTb u KpYT.

OpsAIMOYTOJIBHUK, KBaJapar, Tpaleuus;
OKPY>KHOCTb, KacarejbHasl; paBE€HCTBO

n monobme ¢Guryp, TpPEeyroIbHUKOB;
napajyieaIbHOCTh u
NEePHNEHIUKYISIPHOCTh HOPSIMBIX, YIOJd
MEXTY OpsIMBIMU, CUMMETpUs




I'eomeTpuueckue
IIOCTPOECHMUS. Yrasel B
OKpY>XKHOCTHU. Brimcannsie n
OTIMCaHHBIC OKPY>XHOCTH
MHOTOYTONbHUKOB. Ilpsimas
" OKPY>KHOCTb.
YeThIpEXYTOJIbHUKHU.
Brnimcannpile ¥ omnMcaHHBIE
9eTHIPEXyTOJIbHUKH.
Teopema ITudaropa u Hauana
TpuronoMmerpuu. Pemenue
00X TPEYTrOJIbHUKOB.

IlpaBunbHbIC
MHOTOYTOJIbHUKHU.
IIpeobpazoBanus
IUIOCKOCTH. JIBYO>KEeHUSI.
I[Homobue. CummeTpus.
ITnomanse. Brraucienue
IUIOIIAEH. ITnomanm

OOOOOHBIX PHUTYP.
JlekapTOBbl KOOpAUHATHI Ha
MJIOCKOCTH.

BexkTopsl Ha TIJIOCKOCTU

OTHOCHTCJIIbBHO TOYKHU U HpSIMOf/'I; JAJINHA,
paccTosAiHUEC, BCJIWYHWHA yrJjia, rjiomaib,

epUMeTp.
Hcnoan3oBars opmyJibl: epuMeTpa u
IUIOIIAAX  MHOTOYTOJIBHUKOB,  JUIMHBI

OKpY>XHOCTH W TJIOIAaAu Kpyra, o0bpéma
OpSIMOYTOJBHOTO TTapajjIeIeIhIIe .
OnepupoBaTh MOHATHIMU:
OpsIMOYTOJbHAsI CHCTEMa KOOpAWHAT,
BEKTOP; MCMOJIbB30BATh OTU MMOHSITHS
JJIsI IPEJICTABICHUSI IAHHBIX U PEIICHUS
3aj7ia4, B TOM YHCJI€ U3 APYTUX YUYeOHBIX
npeamMeToB. PemaTts 3ajaum Ha
MMOBTOPEHUE OCHOBHBIX MOHSATHH,
WUTIOCTPAIAIO CBSI3CH MEXKIY
pa3IMYHBIMHA 9acTsIMH Kypca.
BpiOMpaTh MeTO JUIsl PELLISHUS

3a71a4HM.
Pemartnb
KU3HU

3a4a9YM W3 [OBCEIHEBHOMU

2

30ecv npedcmasnenvl dnemenmsl COOepAUCAHU Kypca, uzywasuiuecs 8 5—3§8 knaccax u mpebdyowue nosmopeHusi, 0600ujeHus u
cucmemamuzayuu. Oopawamvpcsi K 3MoMy MAMePUaLy MO’CHO 8 8Ude AKYenma Ha 3a6epuiarouem smane uzyyenus Kypca 9
KAACCA Ul pacnpeoensims no COOMEENCmMEYIOUWUM MeMamuyeckKum pazoeiam, U3yHaembiM 6 medeHue yueoHo2o 200d.



IIpu pazpaborke paboueil mporpaMMbl B TEMaTHUYECKOM IUIAHUPOBAHHUHU JOJDKHBI OBITH YYTEHBI
BO3MOYXHOCTH HCIIOJIb30BaHUSI JJIEKTPOHHBIX (HU(POBBIX) 00pa30BaTENBHBIX PECYpPCOB, SIBIISIFOLIMXCS
Yy4e0HO-METOANYECKUMH MaTepuajamMu (MyJIbTUMEIUWHBIE IIPOrpaMMBbI, JJEKTPOHHBIE YUYEOHUKH U
3aJlaYHUKH, DJIEKTPOHHBIE OWOJIMOTEKH, BHUPTyaldbHBIE J1a0OpaTOPUU, HUIPOBBIE NPOrpaMMBbI, KOJUIEKIIMU
U@ poBBIX 00pa30BaTEIbLHBIX PECYPCOB), UCIIOJIB3YEMBIMH JJIsi OOyYEHUsI U BOCIIMTAHHS PA3JIMYHBIX TPYIIT
IMOJIb30BaTEINICH, MPEACTAaBICHHBIMA B 3JIEKTPOHHOM (IU(POBOM) BHUIEC M PEaTU3YIONIUMH JUIAKTHIECKHUE
Bo3moxkHocTu UKT,conepkaHne KOTOPBIX COOTBETCTBYET 3aKOHONATEIIFCTBY 00 0Opa3oBaHUM.



ITPUMEPHAAA PABOYASA IPOI'PAMMA
YYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTUKAN.
7-9 KIIACCBI

HEJMU U3YYEHUA YYEBHOI'O KYPCA

B coBpemenHoM nm}ppoBOM MHpPE BEpPOSITHOCTh M CTAaTHCTHKA
npuoOpeTaroT BCE OOJIBIIYI0O 3HAYMMOCTb, KaK C TOYKH 3pPECHHS
MPAaKTHYECKUX TNPUIIOKEHHUH, TaK M UX pOJM B 0Opa3oBaHUM,
HEOOXOIMMOM KaKJIOMY 4YeJIoBeKYy. BospacrtaeT uncno npodeccuit,
IIPpU OBJIAJICHUU KOTOPBIMH TpeOyeTcst Xopoias 6a30oBasi IOJAroTOBKa
B 00JIaCTH BEPOSITHOCTH M CTATUCTHKH, TakKasi MOJATIOTOBKAa BajXKHA
JUIst NPOAOTKEHUSA oOpa3oBaHUs u IS YCIICIIHOH
podeccCHOHAITLHOHKapbEePHI.

Kaxxapiii 4enoBeK MOCTOSIHHO NPUHUMACT PEIICHUS Ha OCHOBE
HMEIOUINXCSI Y HEro JaHHBIX. A Juisi 0OOCHOBAaHHOI'O IPHUHSITHS
peuieHusi B YCJIOBHUSIX HeEIOCTaTKa WM H30bITKa WH(pOpManuu
HeoOXoguMO B TOM  4HCIe  Xopomo  chopmMHUpOBaHHOE
BEPOATHOCTHOE U CTATUCTUYECKOE MBIIIJICHUE.

MMeHHO mO3TOMY OCTPO BCTaiaa HEOOXOAMMOCTH C(hOPMHUPOBATH Y
oOy4aromuxcsi (YHKIHMOHAJIBHYIO T'PAMOTHOCTH, BKJIIOYAIONIIYIO B
cebsf B  KadecTBE HEOTHEMJIEMOW  COCTaBIISIIOIICH  yMEHHE
BOCHPUHHUMATh ¢ KPUTHYECKH aAHAIM3HUPOBATH HWHOOPMALHIO,
MIPEICTABIICHHYIO B PA3JIMYHBIX (popMax, MOHUMAaTh BEPOSTHOCTHBII
XapakTep MHOTHX peaJbHBIX IIPOIIECCOB U  3aBUCHUMOCTEH,
MIPOU3BOJAUTH NPOCTEHIIINE BEPOSTHOCTHBIEC PAacuEThl. 3HAKOMCTBO C
OCHOBHBIMH NPUHIUIAMH COOpa, aHAIN3a U MPEACTABICHUS TaHHBIX
U3 pas3iMuHbIX cdep KU3HM oOIlecTBa U rocyjapcrsa npuooduiaet
oOyuaromuxcss K OOIIeCTBEHHBIM HHTepecaM. lM3ydeHue OCHOB
KOMOWHATOPUKHM pa3BUBACT HAaBBIKU OpraHU3allud nepedopa u
nojcyéra 4yucia BapuaHTOB, B TOM 4YHCJE, B NPUKJIAJHBIX 3aJadax.
3HAKOMCTBO C OCHOBaMH TeOopHuHU IrpadoB co37aéT MaTeMaTHYSCKUN
dynnament st GopMHpPOBaHHS KOMIIETEHIHWH B  oOJsacTu
nHpopMaTukn W HUPPOBBIX TexHogoruii. Ilommmo »Toro, mnpm
U3y4YEeHUH CTaTUCTUKU u BEPOSITHOCTHU oOoramarorest
MIPEACTAaBIICHUS] YyYAallUXCSI O COBPEMEHHOW KapTHHE MHpa |
METOJIaX €ero HcclenoBaHus, (OPMHUPYETCs IMOHHMAaHHE POJIHU
CTaTHUCTUKHM KaK MCTOYHHKA COIMAJIbHO 3HAYMMOW HH(OpPMAINU U
3aKJIaJbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHUS.

B cooTBeTcTBHMHM ¢ AAaHHBIMH LEISIMA B CTPYKTypeE IIPOTpPaMMBI
y4eOHOTro Kypca «BeposSTHOCTH M CTATUCTHUKA» OCHOBHOMW IIKOJIBI
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BBIJICJICHBI CIEAYIOIIUE COEPKATEIbHO-METOANYECKUE JTUHUH!
«IIpencraBienne  JaHHBIX WU ONHUCATENIbHAsl  CTATHUCTHUKa»;
«BeposTHOCTBEY»; «DIeMEeHTBI KOMOWHATOpPUKH»; «BBeneHue B
Teopuro rpadoB».

Conepxanue nunHuu «lIpeactaBieHrue MaHHBIX U OIMcaTEJIbHAas
CTAaTHUCTUKA» CIIY>)KUT OCHOBOH 111 (P)OPMHUPOBAHHUSI HABBIKOB PabOTHI
¢ wuH(poOpMamuei: OT UYTEHHs M HHTEpIpeTauuu HHGOpMAINH,
MIpeaCcTaBIICHHON B TabnnIlax, Ha AUarpaMMax u rpadukax mo cobopa,
NpeACTaBJI€HUsT W aHalu3a  JaHHBIX C  HCHOJIb30BaHHUEM
CTAaTUCTUYECKHUX XapaKTEePUCTHK CPEIHUX M paccemBanus. Paboras ¢
JTaHHBIMHU, OOydJaroIlMecs y4JaTcsl CUUTHIBATh W HWHTEPIIPETUPOBATH
JIaHHBIE, BBIABUTaTh, ApI'yMEHTUPOBATh U KPUTHUKOBAThL MpOCTEeiIIne
TUIIOTE3bl,  Pa3MBIIUIATH  Haja  (akTopaMH,  BBI3BIBAIOIIUMU
U3MEHYHUBOCTh, M OIICHHMBATh HX BJIHUAHHUE Ha paccMaTpHUBacMbIe
BEJIMYUHBI U MIPOIECCHI.

HNuTynTuBHOE IMIpEACTaBICHUE O CIy4YalHOH W3MEHYUBOCTH,
HUCCIEIOBAHUE 3aKOHOMEPHOCTEM M  TEHAEHUUW CTAaHOBUTCS
MOTHUBHUPYIOLIEH OCHOBOM JJIsi HU3yUYEHUS TEOPUU BEPOSITHOCTEH.
bonemoe 3HaueHue 31ech HMMEIOT IIpaKTUYECKUE 3a0aHUsA, B
YaCTHOCTH OMBITHIC KJIACCUYECKUMHU BEPOSITHOCTHBIMU MOJEISIMH.

[lonsiTue BEpPOSITHOCTH BBOAWUTCS KaK MeEpa MpaBaOIIogo0ns
ciyqafHoro coOsiTusi. Ilpm  m3ydeHmn Kypca oOydarommuecs
3HAKOMSITCS ¢ MPOCTEUINUMHU METOJAMH BBIYHCIIEHUSI BEPOSTHOCTEMN
B CIIy4alHBIX SKCHEPUMEHTAX ¢ PaBHOBO3MOYKHBIMU
3JIEMEHTApHBIMH HUCXOJaMH, BEPOATHOCTHBIMU 3aKOHaMH,
IMO3BOJISIIOIIMMHY CTaBUTh M peliaTh OoJiee CIOXKHBIEe 3a7a4yu. B kypc
BXOJAT HaydaJIbHBIE IMPEJICTABICHHUSA O CIIydaWHBIX BEJIMUYMHAX U HUX
YHUCIIOBBIX XapaKTEPUCTUKAX.

Taxxxe B paMKax 3TOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO
00yd4aromuxcss C MHOXECTBAMH M OCHOBHBIMH OIEparusMH Haj
MHOECTBAaMH, pPAaCCMaTPUBAIOTCS TMPHUMEPHl MNPUMEHEHHUS s
peuieHust  3amad, a  TakKKe  HCIOJb30BaHHUS B JIPYIHX
MaTeMaTHYECKUX KypCaxX! yUeOHBIX IpeaMeTax.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIJIAHE

B 7—9 xnaccax usydaercs Kypc «BeposSiTHOCTH W CTaTHCTHKA»,
B KOTOpbIH BXoasT paspaenbl: «lIpencraBiieHue JIaHHBIX U
ornucarteabHas CTAaTHUCTHKA»; «BeposTHOCTBY; «DJIeMEeHTBI
KOMOWHATOpUKN»; «BBenenue B Teopuio rpadosy.

Ha n3ydenune nanHoro kypca orBoauT 1 yueOHBIN yac B HEIEIIO
B T€UYEHHE KaXXJ0ro roga odoyuenus, Bcero 102 yueOHbIX yaca.

90 MpumepHas paboyas nporpamma



COJAEPKAHUE YYEBHOI'O KYPCA (IIO 'OAAM OBYYEHMUS)

7 xkjaacce

I[IpencraBnenue naHHBIX B BUAE TaOIHIL, AUArpaMM, rpaduKoOB.
3anosHeHue TaONMI, YTEHHE W IIOCTPOCHHE JHarpamMm
(cTONMOMKOBBIX (CTONOUYATHIX) W KPYTOBBHIX). UTeHHWe TrpaduKoB
peanbHBIX IIporieccoB. l3BiedeHne mHGOpPMaUUM M3 OHArpaMM H
TaOJINIL, UCTIOJIB30BAaHUE M UHTEPIpETAUsT JaHHBIX.

OmnmcaTenpHasi CTATUCTHKA: CpeaHee apudMeTHdeckoe, MeauaHa,
pa3max, HanOoJbIIee U HauMEHBIIIee 3HaUCHNUSI Habopa YHCIIOBBIX
naHHbIX. [IpuMeps! cirydailHOM U3MEHYHBOCTH.

CiygafiHBIN SKCHEepUMEHT (OWBIT) H CIIydaiiHOE COOBITHE.
BepositHocTh M 4yacToTa. PoJib MajOBEpOSITHBIX W NPaKTHYECKHU
JIOCTOBEPHBIX COOBITHII B TIpupoae M B oOmecTBe. MoHeTa H
HUTpajibHasi KOCTbB TEOPUH BEPOSATHOCTEH.

I'pad, Bepmmua, pebpo. Crenenp BepunmHbl. Ywuciio pédep u
cyMMapHasi cTeneHb BepluuH. [IpencraBieHue o cBI3HOCTH rpada.
Ierrn m umkiel. [yt B Tpadax. OOxonm rpada (dHIEpoB MyTh).
IIpencraBnenne 06 opueHTHpoBaHHOM Tpade. Pemenume 3amau c
MOMOIILI0 Trpados.

8 Knacc

[IpencraBieHne maHHBIX B BHUIE TaOJIML, auarpaMMm, rpa@uxos.
MHO0KeCTBO, 2JIEMEHT MHOXKECTBA, MNOJMHOXKecTBO. Onepanuu Hajg
MHOECTBaMH: oObeIMHEeHHE, repecedeHue, JIOTIOJIHEHUE.
CpoiicTBa omepanui Haa MHOXECTBAMH: II€PEMECTHTEIIbHOE,
CoYeTaTeNbHOE, paclpe/leIUTeNbHOE, BKIOUeHus. Mcnomab3oBaHue
rpaduyecKoro MnpeiACcTaBICHUs] MHOXKECTB ISl OIMMCAHUS pealibHbIX
OPOLIECCOB U SABJIEHUM, IPU PEIIECHUHU 3a/1a4.

NsmepeHue pacceuBaHus JaHHbIX. Jlucniepcusi U1 craHAapTHOE
OTKJIOHEHHE YHUCIOBBIX HabopoB. Jlmarpamma pacceuBaHHs.

DOnemeHTapHble CcOOBITHS ciydaifHoro omnbita. CirygaliHbIe
co6bITHsA. BepositHocTH cOOBITHI. ONBITEI ¢ PaBHOBO3MOXHBIMH
3JIEMEHTApHBIMU CcOObITHsIMU. Ciy4yaiiHblii BbIOOp. CBSI3B MEXITY
MaJIOBEPOSATHBIMU M TPAKTUYECKH JOCTOBEPHBIMU COOBITHSIMH B
IpUpoJie, OOImEecTBEe U HayKe.

Hepeso. CaoiicTBa JIEPEBBEB! €JUHCTBEHHOCTh nyTH,
CYLIECTBOBAHHUE BHUCSIUEH BEPIIUHBI, CBsI3b MEXJAY YHCIOM
BepmimH U guciaompéodep. IIpaBumo ymHOoXeHus. Pemenne 3amad c

nmoMomiso rpagos. [IpOTHBOMOIIOKHBIE COOBITHS. Juarpamma
Ditnepa. OO0BenquHEHHE W HepeceucHUe coOwbITH. HecoBmecTHBbIC
COOBITHS. dopmyria  CIOXKEHUS BEPOSITHOCTEH. VYcnoBHas
BCPOSITHOCTb.
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IIpaBuno ymuoxenusi. HesaBucumbie coObiTHs. I[lpencrapieHue
9KCIIEpUMEHTa B BHJIE JiepeBa. PemieHue 3amady Ha HaxXOXKICHHUE
BEPOSITHOCTEN € MOMOIIBIO Jl€peBa CJIy4YalWHOTrO JKCIIEPUMEHTA,
auarpamMmm Disepa.

9 kiacc

I[IpencraBnenue naHHBIX B BUAE TAaOIHI, AUArpaMm, rpaduKoOB,
WHTEpIIpeTanns TaHHbIX. UTeHne u nocrpoeHue TabIull, Juarpamm,
rpaUKOB MO PEATbHBIM JTaHHBIM.

[lepecranoBkn u dakrtopuan. CoyeTaHuss M YHUCIO COYETAHUIA.
Tpeyronsuuk Ilackansa. PemeHue 3amad ¢ HUCHOJIb30BaHUEM
KOMOUWHATOPUKH.

I'eomeTpuueckass BepoATHOCTHb. CiaydadHBIE BBIOOpP TOYKHA W3
(urypsl Ha TNIOCKOCTH, U3 OTPE3Ka U U3 JIyT'H OKPY>KHOCTH.

HUcneitanue. Ycnex u Heynada. Cepusi UCIIBITAHUW OO NEPBOTO
ycrexa. Cepus ucnesiTanuii bepHynnn. BeposTHOCTH coObITHI B
cepuu ucnblTaHuil bepHyiuiu.

CrnydaliHasi  BEJIMYMHA W PACIpPENEICHHUE  BEpPOSITHOCTEH.
MatemMaTu4deckoe OXXHJaHUe u JUCIIEPCHUS. ITpumepsnr
MaTeMaTHYEeCKOTO0 OXXHJAHUSA KaK TEOPEeTUYECKOTO CPEIHEro
3HAYCHUSI BEJIMYMHBI. MaTeMaTHYeCKOe OKHUJIaHHuE M JUCIICPCHS
Ccly4ailHON BEIUYHUHBI
«UYHCIIO YCIIEXOB B CEpPHUHM HUCHBITAaHWN BbepHyimm».

ITousitTue o0 3aKkoHe OOMBIIUX 4YHCeNl. V3MepeHHe BEepOSITHOCTEH
¢ nmoMoIpio 4acToT. Poinb M 3HaueHHE 3aKOHA OOJBIIMX YHCEN B
npupoje u obiiecTse.

IIJTAHUPYEMBIE HNPEAMETHBIE PE3YJIbTATBI
OCBOEHUA NPUMEPHOU PABOYEU ITPOI'PAMMBbI
KYPCA (1O TOAAM OBYYEHMUA)

IIpenmeTHble pe3ylbTaTbl OCBOEHHUsI Kypca «BeposATHOCTH H
CTaTUCTHUKa» B 7—9 Kjaccax XapaKTepPU3YIOTCS CIEIYIOIINMH
YMEHUSIMHU.

7 Kjace

1. Ywmrate wuHPOpMAHIO, NOPEACTABICHHYIO B TalOiumax, Ha
JuarpaMmax; MmpecTaBisiTh JaHHbIC B BHUJE TAOJIUI, CTPOUTH
auarpaMmbl  (CTOIOMKOBBIE (CcTOJIOYATBIE) M KPYTOBBIE) IO
MaccHBaM 3HAYCHUH.

2. OnuceIBaTh W HWHTEPHPETHPOBATH pealbHbIE YHCIIOBHIC
JlaHHBIC, TIpEeJACTAaBJCHHBIE B TaOJHLaxX, Ha JauarpaMmmax,
rpadukax.

3. Hcnonp3oBaTh s OIKMCAaHUS JAaHHBIX CTaTHUCTHYECKUE
XapaKTEpUCTUKHU: cpenHee apudMeTHYecKoe, MeauaHa,
HauboJIbllIee U HAaMMEHbIIIee 3HAaUYCHHUs, pa3Max.



HNmers mnpexacraBieHue O CiIydyalHOM M3MEHUYMBOCTH Ha
npuMepax IeH, PU3NIECKUX BEIUYUH, aHTPOIIOMETPUIECKUX
IaHHBIX; HWMETHh  IIPEACTAaBJICHHE O  CTAaTUCTUYECKOIt
YCTOMYHUBOCTH.

8 kiaacce

1.

W3BiekaTh 51 npeoOpa3oBBIBATh nHOpPMAITHIO,
MpEeJICTaBIICHHYIO B BuUJe Tabnun, auarpamm, TIpadHKOB;
MPEJICTaBIISIThH JJaHHBIEC B BUAE TaOuI, quarpamm, rpadukoB.
OnuceiBaTh  JaHHBIE C  MOMOIIBIO  CTAaTHCTHYECKHUX
noKasaTeJieli: CpeIHHUX 3HaueHUUM Hu Mep pacCeuBaHUs
(pa3Max, IuCOEepCHs U CTaHIapPTHOE OTKIIOHEHHEC).
HaxoauTh 4acTOTHI YHMCIIOBBIX 3HAYEHUM M YaCTOTHI COOBITHH,
B TOM YHCJIE MO pe3yJibTaTaM M3MEPEHUI M HaOJIIOJACHUN.
HaxoauTs BEpOATHOCTH CIIy4alHBIX COOBITHI B OIBITAaX, 3HAs
BEPOSITHOCTH JJIEMEHTApHBIX COOBITUH, B TOM 4YHCIE B
ONnbITaxC PaBHOBO3MOXHBIMH JJICMCHTAPHBIMHU COOBITHUSIMH.
Hcnons3zoBatek rpaduueckue MOJIEIH: [IEePEeBO CIydalHOTO
SKCIIEPUMEHTA, THarpaMmbl DHIiepa, YruciaoBas mpsimast.
OHepI/IpOBaTb IIOHATHUAMMU: MHO>XCCTBO, IIOAMHOXKECCTBO,
BBITIOJIHTH OIIEpallid HAJ MHOXXECTBAaMU: OOBEIWHEHUE,
repecedcHue, JIOTIOJTHEHUE; MIEPEUUCIIATH 3JIEMEHTHI
MHO>KECTB; IPUMEHSITh CBOMCTBA MHOXECTB.

Hcnonp3oBaTh rpaduueckoe IpeACTaBICHUE MHOXKECTB |
CBs3EH MECXKIAY HUMU OJs1 OIMMCAHUA TPOLIECCOB U HBHGHHﬁ, B
TOM 4YHCJIE NOpPH pemIeHWH 3a7ad M3 JPYyrux y4eOHBIX
MpeJIMETOB U KYpPCOB.

9 kJjacc

1.

W3Biekats u mpeoOpa3oBHIBATH nHpopmanuio,
OPEACTABIICHHYIO B Pa3INYHBIX HUCTOYHUKAX B BHJIE TaOJIHIL,
auarpaMMm, TpadUKOB;, TPEACTABISITH JaHHBIE B  BHUJIC
TaOJIML, nuarpamMm, rpa@ukos.

Pemrate 3amaum opraHM30BaHHBIM IIEpeOOpPOM BapHAHTOB, a
TAKXC (& HCITIOJIB30BaAHHUECM KOM6I/IHaTOpHBIX IIpaBUlI "
METO/I0B.

HMcnonp3oBaTh OIINCaTCIIbHBIC XapaKTCPpHUCTUKHU JJIs1
MAaCCHUBOB YHCJIOBBIX JaHHBIX, B TOM YHCIIC CpPCIHHC
SHAYCHHA U MCPBbI paCCCUBaHUA.

Haxozme YacTOThI 3HAYEHHUH U Y9acCTOThI CO6BITI/I$I, B TOM
YHCJI€ NONb3YysACh PE3yAbTaTaMU MPOBEAEHHBIX U3MEPEHUN U
HaOIIOICHU .

HaxonuTes BEpOSATHOCTH CIIyYaWHBIX COOBITHH B W3yYEHHBIX
onbITaX, B TOM 4YHCJIE B OINBITAX C PaBHOBO3MOXXHBIMU
DJIEMEHTAPHBI- MH COOBITHSIMH, B CEpPHSIX HUCHBITAaHUH /0
HEepBOTO ycIexa, B Cepusix ucnslTaHul bepuynnu.

WNmeTs 1ipencTaBjieHHME O CIIy4YalHOW BEJIMYMHE W O
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pacrmpeneneHn BepOsITHOCTEMN.

HNmers npencraBiieHHMEe O 3aKOHE OOJIBIIMX YHCEI Kak o
MPOSIBJICHUH 3aKOHOMEPHOCTH B CIIy4YailHOW M3MEHYUBOCTH
O POJIM 3aKOHA OOJIBIIMX YHCEN B MPUPOJE M OOIIECTBE.

MpuMepHas pa6oyas nporpamma



TEMATUYECKOE M/IAHUPOBAHWUE YYEBHOIO KYPCA

(MO rO4AM OBYYEHMA)
7 knacc (He MeHee 34 4)

Ha3Banue DJIeKTPOHHBIE
pa3nesia (TeMbl) OcHoBHOE XapakTepuCcTHKA JeAATeIbHOCTH o0ydarommuxcs (uuppoBbie
(4UCJIO YacoB) co/iepKaHne oOpa3oBaTejibH
ble pecypchl)
IIpencraBnenue | IlpencrasieHue OcBauBaTh Ccrocoodbl npeacTaBlICHUs
MaHHBIX OAaHHBIX B TaONHWIaX. | CTaTUCTHYECKUX  JAHHBIX W YHCJIOBBIX
(7 1) IpaxkTuueckue MAaCCHBOB C ITOMOIINBIO TaOJIUIl U JHATPaMM C
BBIUMCIICHUS OO | HWCHOOJB30BAaHHEM AaKTyaldbHBIX M BaXKHBIX
TaOMUYHBIM  JaHHBIM. | JaHHBIX (memorpadudeckue JaHHEBIC,
H3BneueHue U | TIPOU3BOJCTBO OPOMBIIIJICHHOH u
HHTEPIPETAITHS CeIIbCKOXO35IUCTBEHHOU MPOTYKIINH,
TaOJIMIHBIX JIaHHBIX. | OOIIECTBEHHBbIC U IIPHU- POJIHBIC SIBJICHUS).
IIpakTueckast pabora H3yuathe MeTOabl pabOThl C TAOJIUYHBIMUA U
«Tabaumen. rpadUYeCcCKUMHU TIPEACTABICHUSIMH JIAaHHBIX
I'paduueckoe C MOMOIIBI MU(PPOBBIX PECYypPCOB B XOJIC
MIpEACTaBJICHHE JaHHBIX | IPAKTHUYECKHUX padoT
B BHJC KpPYTOBBIX,
CTOJIOMKOBBIX
(cTonOYaTHIX) IHArPpaAMM.
UreHne W NOOCTPOCHUE
JarpaMM. ITpumepst
JIeMOorpadUIeCcKux
JTarpaMM.
IIpakTtunueckas  pabora
«Jlmarpammb»




OmnmucarejabHa
sl CTATHCTHKA
(8 4)

YucnoBbele HaOOPHI.
Cpennee
apupMeTHIECKOE.
MeauaHa 9HCIOBOTO
Habopa. Y CTOHYHUBOCTH
MeIUaHBI.
ITpakTnueckast padora
«CpenHue3HaueHUS.
HawuGonpuiee u
HaWMEHbIIIee 3HAYCHUS
YHCIIOBOrO Habopa.
Pa3max

OcBauBaTh MOHATHA: YUCIOBOH HaOOp, Mepa
ICHTPAILHOW TEHICHIHU (Mepa I[eHTpa), B

TOM 4HCIe cpegHee apudMeTHYecKoe,
MeauaHa.
OnuchiBaTh CTAaTHUCTUYECKUE JaHHBIC C

IMIOMOIIBIO CPEJHETO apu(pMeTHYeckoro u
MeauaHsbl. Pemiate 3anaun.

H3yuyaTh CBOMCTBA CPEIHUX, B TOM YUCIE C
MOMOINBI ITH(PPOBBIX PECYypCcoOB, B XOmIE
MPaKTUYECKUX paboT.

OcBauBaTh NOHATHSA: HanOOJbIIEE M HANMEHBIIIEE
3HAYEHHS YACIIOBOTO MACCHBA, pa3Max.

Pemare 3agaum Ha BBIOOp crocoba OIMCAHUA
JAHHBIX B COOTBETCTBUU C MPUPOAOH IaHHBIX H
LEJIIMU MCCIIEJOBAHUS

CiyuaiiHas
M3MEHYNBOCTh
(6 1)

Cnyuaiinas
U3MEHYUBOCTH
(mpuMepHI). Yacrora
3HAa4YE€HUH B MaccuBe
JaHHbIX. ['pynnuposka.
I'ucrorpammsl.
ITpakTuueckas
«Cnyualinas
U3MEHYHUBOCTb»

pabora

OcBaumBaTh NOHSTHA: YacTOTa 3HAYCHUU B

MacCHBE JaHHBIX, TPYNIHUPOBKA JTaHHBIX,
TUCTOTpaMMa.
Ctpouth ¥ AaHAJAU3HPOBATH THUCTOTPAMMBI,

noAdMPpaTh MOAXOMSININNA MIar TPYIITHPOBKH.
OcBauBath rpaduyuecKkue mpeACcTaBICHUS
pa3HBIX BHUJOB CIydyallHOIl U3MEHYHUBOCTH, B
TOM YHCJIE C TOMOIIBIO IN(DPOBBIX PECYPCOB,
B X0JI€ IIPAKTUYECKOH pabOThI




BBenenue B

I'pad, Bepmmna, pedpo.

OcBauBaTth mnOHATHS: Tpad, BepIIMHA

TEOPHI0 IIpencraBnenue 3anaun ¢ | rpada, pebpo rpada, creneHb (BaIeHTHOCTH

rpagos MTOMOIIBIO rpada. BEPIIHUHBI), ST U ITHUKII.

(4 ) Ctenenp (BaJICHTHOCTH) OcBanBaTh NOHATHSI: IyTh B rpade, ditepon
BepminHbl. Yncio pédep | myth,00xoxn rpada, OpUEeHTHPOBAHHBIN Trpad.
U CcyMMapHas cTeneHb | Pemiars 3aa4M Ha IOUCK CYMMBI CTEHEHEH
BepminH. llens u numki. | BepmuH rpada, Ha MOMCK 00xona rpada, Ha
ITyte B rpade. | MOUCKIyTell B OPUEHTHPOBAHHBIX rpadax.
ITpencrasienue 0 | OcpanmBaTh cHocOObI IpEJICTaBICHUS 3ajad
cBsi3HOCTH rpada. O6xox | M3 Kypca anreOpbl, T'E€OMETPHUH, TEOpPHUH
rpacda (9iimepoB IyTh). | BEPOATHOCTEH,  JAPYyrux  IPEAMETOB  C
IIpencraBneHue 00 | moMomIBIO rpagosB (xapTHr, CXEMBl,
OPHEHTHPOBAHHBIX SJIEKTPUYECKUE  II€NH, (YHKIMOHAJIBHBIC
rpagax COOTBETCTBHsI) HAa MpUMeEpax

BepositnHocrs | Crnyualineii  ombeIiT u | OcBamBaTh NOHATHS: CIy4alHBIH ONBIT M

H 4acToTa ciay4daliHOe coOpITHe. | ciydaiiHOe COOBITHE, MaJOBEpPOSITHOE U

cIy4aiiHoro BeposiTHOCTh U YacToTa | NPaKTHYECKH JOCTOBEPHOE COOBITHE.

co0bITHS COOBITHSI. Pons | H3yuars 3Ha4YUMOCTh MaJIOBEPOSATHBIX

(4 ) MaJIOBEPOSTHBIX U | coOwbiTHii B mOpuposie U oOlIecTBe Ha
MPaKTUYECKHU BaXXHBIX TIpuMepax (aBapuu, HeCUYaCTHBIC
JIOCTOBEPHBIX COOBITUH | ciiy4dad, 3ammTa HepPCOHAIBHOM
B npupo/ie " B | wmHpoOpManuu, repeagada JaHHbBIX).
obmiectBe. Monera u | HM3yuarth poib KJIACCUYECKUX
UrpajbHasi  KOCTb B | BEPOSITHOCTHBIX Mopeen (MoHerTa,
TEOPHUU BEPOSITHOCTEH. HUTpajibHasi KOCTh) B TEOPUH BEPOSITHOCTEH.
I[TpakTnueckass pabGora | Habaaars M mM3ydaTh 4acTOTy COOBITHH B
«YacTtoTra  BBINAAEHUSI | MPOCTBHIX DKCHEPUMEHTAX, B TOM YHCIIE C
opia» MIOMOIIBIO LU(PPOBBIX PECypcoB, B XOJe

MIPAaKTUYECKOU pabOThI




O06o0menne,
KOHTPOJIb

6w

IIpencraBnenue JaHHBIX.

OnucartenbHas
CTaTHUCTHUKA.
BeposaTHoCTh
CIIy4aliHOTO COOBITHUS

IToBTOPATH H3YyUYEeHHOE U BBICTPAUBATH
CHUCTEMY 3HaHUH.

Pemiate 3aJa4Ym  Ha MpeACTaBICHUE U
ONHCaHUE MAHHBIX C IMOMOINBIO H3YYEHHBIX
XapaKTEPUCTHK. Oo6cyxnaTh NpUMepbI
CIIydaliHBIX COOBITHH, MAaJIOBEPOSITHBIX U
MPAaKTUYECKH  JOCTOBEPHBIX  CIy4YalHBIX
COOBITHH, WX pPOAU B TPHUPOJEC H >KU3HHU
yeJoBeKa




8 kuacc (He menee 34 )

Ha3zBanne
pasaena (TemMbl)
(4McJI0 YacoB)

OcHOBHOE
cojiepKaHue

XapaKTepI/ICTI/IKa JCATCJIBHOCTH oﬁyqammnxcn

DJIeKTPOHHBIE
(uudposbie
oOpa3oBare/ibH
ble pecypchl)

[loBTOpEHUE
Kypca/ Kjacca
(4 )

IIpencraBnenue JaHHBIX.
OmnucartenbHas
cratuctuka. CiyualiHas
n3MeHInBOCTh. CpengHue
4HCJIOBOrOHabopa.
CrnyuaiiHbie COOBITHSI.
BeposiTHOCTM M 4acTOTHI.
Krnaccuueckue wmoaenu

IloBTOpsATH HW3ydyEeHHOE U
CUCTEMY 3HAHMUU.

Pemiate 3amaum  Ha MOpeaCTaBICHUE U
ONHCaHUE MAHHBIX C MOMOIIBI H3YYEHHBIX
XapaKTePUCTHK. Pemarthb 33124 Ha
MpeACTaBlIeHUE TPYNIUPOBAHHBIX IJAaHHBIX U
OIMCaHUE CIIy4YallHOM W3MEHUYHUBOCTH.
Pemate 3agauym Ha oOmpeaesIeHHE 4YacTOTHI

BBICTpauBaTh

TEOPUH BEPOSITHOCTEM: CJly4aiHbIX COOBITHIA, oOcyxeHne
MOHETAa W UIpaJibHas IPUMEPOB Cclly4aiHbIX COOBITHH,
KOCTh MaJIOBEPOSTHBIX u OpaKTUYECKH
JJOCTOBEPHBIX CIyYalHBIX COOBITHM, UX
poJiH B IPUPOJEH YKHU3HU YEJTOBEKA
OnucareapHass | OTknoHeHus. Jucnepcus OcBauBaTth MOHATHS: Jaucnepcust u
CTATHCTHKA 4HCIOBOIrO HaOopa. | CTaHAgapTHOE OTKJIOHEHHE, WCHOJIb30BaTh
PaccenBanue CrannapTHoe OTH  XapaKTEePUCTHUKU JJIsl  OMNHUCaAHUS
IMAaHHBIX OTKJIOHEHHE YHUCJIOBOTO | pacCeUuBaHUsl JaHHBIX.
(4 q) Habopa. JuarpamMsel | BepaBUrarte rumore3bl 00 OTCYTCTBHU WIIH
pacceuBaHUA HAITU9IUH CBSI3HU o auarpaMmam
pacceuBaHUS.
CTpouTh J1OmarpaMMmbl pacCeWBaHHUs  IIO
UMEIONIUMCSI JaHHBIM, B TOM YHCJIE C

IIOMOIIBIO KOMIIBIOTEPA




BrmaronpusTcTByromue
JeMEHTapHbIe COOBITHUS.
BeposatHoctu coOBITHIA.
OT1IBITHI c
PaBHOBO3MO>XHBIMU
IeMEHTapHBIMHA
co6prTusiMu. CirygaifHBIN
BBIOOD.

IMpakTuueckas padora
«OTBITHI c
PaBHOBO3MO>XHBIMU
3JIeMEHTaPHBIMU
COOBITUSIMIY

IMHoOK€ecTBA IMHO>KECTBO, OcBauBaTh MOHATHUSA. MHOXECTBO, DJICMCHT
(4 ) MOAMHOXecTBO. Otiepanun MHO’KECTBA, MOAMHOKECTBO.
HaJT MHOKCCTBAMU: BbINoJHATH omepamuu HaJ MHOXXECTBAMU:
oOBbeqUHEHUE, IEpECeUCHUE,| OOBCIMHCHUE, IEPSCCUCHUE, NOMMOTHCHUC.
ITOTIOJTHEHHE. Hcnonb3oBaTh CBOMCTBA: IEPEMECTUTENBHOE,
CaolicTBa onepanuii HaJ coueTaTeNIbHOE, paclpeeIuTENbHOE, BKIIOUESHHUS.
MHOKECTBAMHU: Hcnoan3oBaTh rpaduueckoe NpeiCTaBICHUE
HepeMCCTI/ITeHLHoe, MHO>XKECTB HpI/I OIIMCAaHUU peaJ'H)HI)IX HpOHCCCOB nu
COUYETATEIILHOE, SIBJICHUH, P PELICHUH 3a/1a4 U3 JPYruX yueOHBIX
[pactipeienuTeNnsHOe, MIPEIMETOB U KypCOB
BKJTFOUCHUS.
['paduaeckoe mpeacTaBiIeHIE
MHOKECTB
BeponTHocn, DeMeHTapHbIe OcBauBaTh MOHATHSL: 3JIEMEHTapHOE
CyauHOTOo COOBITHSL. CiryuaiiHbre coObITHE, cilyqaiiHOe coObITHE Kak
Egﬁ‘:’)”“” COOBITHSL. COBOKYMHOCTbH O1aronpUsITCTBYIOIIIUX

SJIEMEHTApPHBIX COOBITHN, PaBHOBO3MOXKHBIE
SJIEMEHTapHbIE COOBITHA.

Pemars 3a/1a4H Ha BBIYHCIIEHUE
BEpPOATHOCTEH COOBITHI IO BEPOSITHOCTIM
3JIEMEHTAPHBIX COOBITHUI CIIy4aifHOTO OIIBITA.

Pemiare 3aga4m Ha BBIYHCJICHUE
BEpPOATHOCTEH  COOBITMHf B  ONBITAX C
PaBHOBO3MO>XHBIMU 3JI€MEHTapHbIMU
COOBITHSIMM, B TOM YHCJIE C IIOMOIIBIO
KOMIIBIOTEPA.

IIpoBoauTh u U3y4arTh OIBITHI ¢
PaBHOBO3MOXHBIMU 3JI€EMEHTapHBIMU

COOBITHUSIMU (C HCIIOJIb30BaAHUCM MOHCT,




UTpanbHBIX KOCTCH, JpYyruxX MojAeliei) B
X0Je MPaKTHIeCKOl paboOThI

BBenenue B
TEOPHIO
rpagos

(4 9)

Jepeso. CaoiicTBa
epeBa: €IUHCTBEHHOCTH
IIyTH,  CyIIECTBOBaHHUE
BUCSTYCH BEPIIHUHBI,
CBs3b MCKIAY YUCJIOM
BCPIINH H YUCIOM
pEoep. ITpaBuiio
YMHOXEHHUS

OcBanBaTh NMOHSITHS: JepeBO Kak rpad oOe3
LIMKJIa, BHCAYasl BeplIMHA (JIUCT), BETBb
JepeBa, IyTh BAEpEBe, JUAMETpP JIepeBa.
HM3yuyaTs cBolicTBa 1epeBa: CyIIECTBOBaHHUE
BUCSIYEH BEpPIINHBI, €IHUHCTBEHHOCTH IIyTH
MEXJYy JABYMs BEpLIMHAMH, CBSI3b MEXIY
9HUCIIOM BEPIINH U YHUCIIOM pEOep.

PemaTh 3a1a4M Ha MOWCK M NEPEUUCICHUE ITyTeH
B ZIepeBe, OTpE/IENICHNE YNCia BEPIIMH WIH pEdep B
Jepese, 00xox OMHAPHOTO JiepeBa, B TOM YHCIE C
PUMEHEHNEM MPaBHJIa YMHOXKCHUS
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Cayuaiinble
cOOBITUS
(8w

IIpoTuBOIIOIOXKHOE
coOBITHE. Jwuarpamma
Ditnepa. OObEIUHCHUC U
epeceueHue COOBITHH.
HecoBmecTHble
COOBITHS.
CIJIOKEHUS
BepositHocTel. [lpaBuiio
YMHOXEHHUS
BEPOSITHOCTEM.
VYcrnoBHaAsT BEpPOSITHOCTb.
HeszaBucumbie coObITHS.
IIpencraBnenue
CJly4anHOTO
3KCIIEpUMEHTa B
nepesa

dopmyna

BHUE

OcBanBarthb NMOHSITHSA B3aMMHO
MMPOTUBOIIOIOXHbBIC COOBITHS, OIICpPAIlUU HaJl
COOBITHSIMH, OOBEAMHCHHE M TNepeceucHUe
coOpITHil, nmarpamma Oiinepa (Ditmepa—

Benna), coBMecCTHBIE M HECOBMECTHBIC
coObITHA.

HUzyuaTthb TeopeMBbI o BEPOSITHOCTH
o0beIMHEeHUsT  JIBYX  coOblTHil  (popmyib

CIIO)KEHUSI BEPOSTHOCTEH).

Pemiars 3aga4m, B TOM YMCIE€ TEKCTOBBIE
3alayd  Ha  OIIpPeAeJ€HUE BEpOSITHOCTEH
oOBbeIMHEeHHSI M IIepecedeHust CcoOBITHH ¢
NOMOIIBIO YHCJIOBOM mOpsi- MOH, Auarpamm
Ditnepa, GOPMYITBI CIOKSHUS BEPOSITHOCTEH.
OcBauBarb HOHATHS: NPABUIO YMHOMXEHUS
BEpPOSITHOCTEM, yCJIOBHAsI BE€POSITHOCTb,
HE3aBUCHUMBIC COOBITHUS JEPEBO CIYYaiHOTO
OombITa.

N3zyuars CBOMCcTBA
HE3aBUCHMBIX COOBITHIA.
Pemate 3amaum Ha  ompeneNieHHe U
HCIIOJIb30BaHUE HE3aBUCUMBIX COOBITHH.
PemaTs 3aauM Ha IOUCK BEPOSITHOCTEHN, B TOM
YHCIIE YCJIOBHBIX, C HCIOJb30BaHUEM JEpeBa CIIy-
YalHOIO OMbITa

(onpenenenust)




O0o00meHne,
KOHTPOJIb
(4 1)

IIpencraBnenue JaHHBIX.
OmnucarenpHas
CTAaTHUCTHKA. I'pader.
BeposaTHoCTh
CIIy4aifHOTO COOBITHSL.
"DJIEMEHTBI
KOMOWHATOPUKHU

IMoBTOPATHL M3YyYCHHOE U BHICTPAMBATH
CHUCTeMY 3HAHUM.

Pemiate 3aJa4yM Ha [OPEACTABICHHE W
OMHUCAaHUEC MAaHHBIX C MOMOIIBI0 HM3YUCHHBIX
XapaKTEePUCTHK. Pemathb 33129 c
MpUMEHCHUEM TpadoB.

Pemath 3a1a4u Ha HaxXOXXJICHHE BEPOSITHOCTH
CIy4alHOTO COOBITHSI 1O BEPOATHOCTSIM
AJIEMEHTAPHBIX COOBITHH, B TOM 4YHCIE B

OIbBITax [ PaBHOBO3MOKHBIMHU
SIIEMECHTAPHBIMHU COOBITHSIMHU.
Pemarn 3aaa9n Ha HaXOXKJIEHHE

BEPOSITHOCTEH OOBEIMHEHUSI M IIEpEeCceUCHUs
COOBITHH, B TOM YHCJIE HE3aBUCHUMBIX, C
HUCTOJIb30BAHUEM rpaduuecKkux
OpeAcTaBI€HU W JiepeBa  CJIy4dauHOTo
OombITa.

Pemiatn 3aaa4u Ha TepeyunciIeHne
KOMOUWHaIMi (Yucia IepecTaHOBOK, 4ucIia
coueTaHW), Ha HAXOXJACHHUE BEPOSITHOCTEH
COOBITHH C TPUMEHEHHUEM KOMOMHATOPUKH, B
TOM YHCJIE C UCIIOJIb30BAHUEM TPEYrOJIbHUKA
ITackans




9 kiacc (He menee 34 4)

Ha3zBanue
pa3aesa (TemMbl) OcHoBHOE
(4MCJI0 YacoB) coJep:kaHue

XapaKTepI/ICTI/IKa JCATCJIBHOCTH oﬁyqammnxcn

DJIeKTPOHHBIE
(uudposbie
oOpa3oBare/ibH
ble pecypchl)

OBTOpeHHne IIpencraBneHne mTaHHBIX.
Kypca8 kiaacca | OnucarenbHas
(4 9) cratuctuka. Omnepanuu
Ha COOBITUSIMH.
HezaBucumocTth
CcOOBITUI

IToBTOPATH M3yUYEHHOE U BbICTPAMBATH
CHUCTeMY 3HAaHUM.

Pemnates 3amaum Ha TIpPEICTaBICHUE H
ONHCaHuEe TaHHBIX.

Pematn 3agadu Ha HaXO0XJICHUE
BEPOSTHOCTEH OOBEIUHEHUS U NepeceueHUs
COOBITHII, B TOM 4YHCJICE HE3aBUCHUMBIX, C
HUCHOJIb30BAHUEM rpaduyecKux
OpeAcTaBI€HU W JiepeBa  CJIy4dauHOTOo
OIIbITA.

Pematn 3amaqu Ha TIepEYHCIICHUE

KOMOWHanui (Yucia TepPeCTaHOBOK, YHCIIA
coyeTaHWl), Ha HaXOXICHHUE BEPOSTHOCTEH
COOBITHI C TIpUMEHEHUEM KOMOWHATOPUKH, B
TOM YHCJIE C UCTIOIb30BAHUEM TPEYTOIbHUKA
ITackamsa




DJIeMEHThI Komb6unaTtopHoe OcBauBaTh MNOHATHUS. KOMOHWHATOPHOE
KOMOMHATOpPH | TIPAaBHIIO YMHOKEHHS. MMpaBMJIO  YMHOXKEHHsS,  YIIOPSIAOYECHHAas
KM ITepecTaHOBKH. napa, Tpoiika OOBEKTOB, IIEpPECTaHOBKA,
(4 v) dakrtopuan. Coueranusi | ¢dakTOpuaj YWCIA, COYETAaHUE, YHCIO
U YHUCIO COYEeTaHUM. | coueTaHuil, TpeyroiabHUK llackas.
Tpeyronsauk Ilackans. | Pemartsb 3ajaun Ha NepeyunciIeHue
[IpakTuueckass  paboTa | YIOPSJIOYCHHBIX Map, TPOEK, IEPEUHCIICHHUE
«Brruucnenue IIepecCTaHOBOK M COYETAaHHM DJIEMEHTOB
BEpOSITHOCTEH C | Ppa3IUYHBIX MHO>KECTB.
HCHOJIb30BAHUEM Pemiate 3agauym Ha NpPUMEHEHHE 4YHCIIA
KOMOWHATOPHBIX codyetaHuid B  anreOpe  (cokpaméHHOE
(GyHKOUI SIEKTPOHHBIX | yMHOXXeHHe, OnHoMm Hplotona). Pemarts,
TaOIHID) MIPUMEHsIsT KOMOWHATOpPWKY, 3aJadd Ha
BBIYHCIIEHHE BEPOSTHOCTEH, B TOM YHCIE C
MMOMOIIBIO JJIEKTPOHHBIX TaOJHUII B XOJI€
MIPAKTUYIECKON paboOThI
[eomerpudecka | ["ecomerpuueckas OcBauBartb NOHATHE reoMeTpUYECKOMN
ABEPOATHOCTD BEPOSITHOCTD. BEPOATHOCTH. Pemars 3aa4M Ha
(4 9) CrygaliHBIN BBIOOD HaXO0XJICHHE BEpPOATHOCTEHl B  ONbITAX,
TOukn u3 GUrypbl Ha | NPEACTaBUMBIX KakKk BBIOOp TOYEK U3

IUIOCKOCTH, U3 OTPE3Ka,
U3 NyTHOKPY>KHOCTH

MHOTOYTOJIbHUKA, KpyTra, OTpe€3Ka WU AYIru
OKPYXHOCTHU, YNCIIOBOT'O IIPOMEIKYTKA




Mcnbrranns
Bepuyam (6 u)

HcnelTanue. VYcnex wu
HeyHadJa. Cepus
HUCIBITAHUH J10 IEPBOIO
ycnexa. HcnoeiTanus
bepnynnu.

BepostHocTit coOwITHIA
B CEpHUU HCIIbITAaHUH
Bbepnynnu.

ITpakTnueckast padora
«HcnelTanus bepnynm»

OcBauBarthb TOHSITHUS HCIIBITAaHHE,
SJIEMEHTAapHOE COOBITHE B HUCIIBITAHUHU (yCIIeX
U HeyJaya), Cepusi UCHbITAaHUW, HACTYIIJICHHUE

epBOro ycrexa (meynaum), cepus
ucnblTanui bepnyinu.

Pemarns 331244 Ha HaXO0XJCHUE
BEPOSITHOCTEH COOBITUN B CEPHU HMCHBITAHUH
A0 IIepBOro ycmnexa, B TOM YHCIE C
IIPUMEHEHUEM hopmynbl CYMMBI
reOMETPUUYECKOU MPOTPECCUU.

Pemarts 3aa4u Ha HaXO0XJCHUE
BEpPOSITHOCTEH DJIEMEHTApHBIX COOBITHH B
cepuu UCIIbITAHUU bepnynnu, Ha

HaxOXXJCHUE BEPOSITHOCTH OIPEACIEHHOTO
9Hucila  yCIEeXOB B  CEPUHM  HCIBITAaHUU
bepnynnu. U3yuatb B X0Ae NPAKTHYECKOH
padoThI, B TOM YHCJIE C ITOMOIIHI0 MM POBBIX
pecypcoB, CBOWCTBa BEPOSATHOCTH B CEpHUH
ucneiTanui bepnynnu

Cayuaiinas
Bestnyuna (6 9)

CnyuaiiHasi BeIWYMHA U
pacnpeneneHue
BEPOSITHOCTEM.
Marematuueckoe
OXKHUJAHUE U JUCTEPCUs
CllydallHOW  BEJIMYHHBI.
IIpumepsnl
MaTeMaTUYECKOTO
OKHUTAaHUS
TEOPETUYECKOIr 0O
CpEIHEro 3HA4YCHUs

Kak

OcBouTh NOHSATHUS: ciydaliHas BeJIUYHHA,
3HAUCHHUE ciay4daiHOM BCIIMYUHBI,
pacripeieJieHue BEpOSTHOCTEH.

HN3yuars U 00Ccy:kAaTh IPUMEPHI JUCKPETHBIX
¥ HETIPEPBIBHBIX CIYYaWHBIX BEIIMYUH (POCT,
BEC 4YCJIIO0 BEKa, 4YHCICHHOCTHb HAaCCICHHSII,

apyrue U3MEHYUBBIC BEJIUYUHBI,
paccMmaTpuBaBIINEeCS B Kypce CTaTHCTHUKH),
MOJENbHBIX Cy4alHbIX BEJIMYUH,
CBSI3aHHBIX CO  CJIy4YalHbBIMHU  ONBITAMHU

(Opocanue MOHETBI, HTPAITBHONW KOCTH, CO




BCIIMYHUHBI.

IlousTue o
OOoNBIINX
HUsmepenue
BEPOSITHOCTEN
MTOMOIIBIO
ITpumenenue
OONBIINX YHCEIT

3aKOHEC
YHUCCII.

C
qacToT.
3aKOHa

CIIy4aiHbIM BBIOOPOM M T. II.).

OcBauBaTh IIOHATUAA: MaTeMaTU4ICCKOC
OXHUJIJaHHuC C.]'Iy'-IafIHOfI BCIIMYHHBI KakK
TEOPETUIECKOE cpenHee 3HA4YCHHUC,

AUcnepcust  CIIydallHOM  BEJIWYMHBI  Kak
aHAJIOT JUCIIEPCHUN YHCIOBOTO Habopa.

Pemats 3a1a4un Ha BBIUHCIICHHUE
MaTEeMaTHYECKOT0 OXKHUJaHUsS W JTUCIICPCHU
JUCKPETHOM  cliydyallHOW  BEJIMYMHBI IO
3alaHHOMY paclpeAesIeHUI0, B TOM YHCIE
3a/7a4, CBSI3aHHBIX CO CTPaXxOBaHUEM M JIOTE-

pesamu.

3HaKOMUTBLCS (& MaAaTEMAaTHU4YCCKHUM
OXXKMJAHUEM U JUCHEPCUEH  HEKOTOPBIX
pacripenesicHui, B TOM qucie

pacripeiesIeHus CIIy9YaifHOW BeITUIUHEI
«YUCIO YCIIEXOB» B CEPHUHU HCIIBITAHUN
Bepuynmu. HWM3ydaTe dYacTtoTy COOBITHS B
MOBTOPSIIOIINXCS CIyYalHBIX OIBITaX Kak
CIIyYallHYIO BEIINUHUHY .

3HaKOMUTBECS C 3aKOHOM OOJBIIHUX YHCel (B
dbopme Bepuymiun): npu  OOJBIIOM YHCIC
ONBITOB YacTOTa COOBITHA OJH3Ka K €ro
BEPOSTHOCTH.

Pemartp 3agaun Ha U3MEpPEHUE BEPOSATHOCTEU
¢ mnomompbio dacToT. OO6cCcyXnaTte poib
3aKOHa OOJNBIIMX YHCET B OOOCHOBAHUH
4aCTOTHOTO MeTo1a U3MEPCHUS
BEPOSITHOCTEMH.

OOcyxaaTh 3aKOH OOJIBIIUX YHCEJ Kak




0]

IPpOsABIICHUC CTAaTUCTUYECKOM yCTOﬁ‘lHBOCTI/I
B HU3MCHYHUBBIX SBJICHUAX, POJIb 3aKOHa
OOJIBIINX YHCEI B nopupoac U B IKU3HU

9eJI0BeKa
0600 eHue, IIpencraBnenue JTaHHBIX. IHoBTOPATH H3yYEHHOE U BBICTPAMBATH CUCTEMY
KOHTpOJIb (10 u)| OmmcaTenbHas CTaTUCTHKA. | 3HAHHUM.
BepositHocTs  ciydaiiHoro | PemaTh 3agaydM Ha TNpenCTaBlICHHWE W OIHCAHUE
COOBITHSI. OJeMEHTHl | JaHHBIX.
KOMOMHATOPHKH. Pematpy 3agaydm Ha HAaXOXICHHE BEPOSTHOCTEH
CnyuaifHple BEMTMYMHBI W | COOBITMH, B TOM 4YWCIe B  ONBITaX ¢
pacnpeneneHus PaBHOBO3MOYKHBIMH 3JIEMCHTAPHBIMU COOBITHSAMH,

BEpOATHOCTEH OOBEAMHEHMS M IIepecedeHus
COOBITHH, BBIYUCISITH BEPOSITHOCTH B OINBITaX C
CEepUSIMU CIIy4YalHbIX UCIIBITAHUM

IIpu pazpaboTke pabodeid mporpaMMbl B TEMAaTHUYECKOM IUIAHHPOBAHUU JIOJDKHBI OBITh YYTCHBI
BO3MOJXHOCTH HCIIOJIb30BaHUS JJICKTPOHHBIX (LH(PPOBBIX) 0OpPa30BATEIIBHBIX PECYPCOB, SBIISIOUIUXCS
Y4eOHO-METOUYECKUMH MaTepuaiaMu (MyJIbTUMEIUWHBIE TMPOTrpaMMBbl, DJICKTPOHHBIE YYEOHHKH WU
3aJagyHUKH, SICKTPOHHBIC OMOJIHOTEKH, BHUPTYyaJIbHBIC JIa0OpaTOPWUH, HUTPOBBIC IPOTPAMMBI, KOJUICKIIUHU
mu@pPoBBIX 00pa3zoBaTEIbHBIX PECYPCOB), UCMOJIB3yEeMbIMH JUIS OOYYCHHSI U BOCIIMTAHUS PA3JIUUHBIX TPYIIII
MOJIb30BaTeJel, MPEJICTABJICHHBIMU B DJIEKTPOHHOM (IU(PPOBOM) BHUAEC U PEATUIYIONIUMH TUAAKTUUYSCKHUE
Bo3moxxHocTu UKT,conepkaHne KOTOPBIX COOTBETCTBYET 3aKOHOATEIILCTBY 00 0Opa3oBaHUH.
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