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Paboyas nporpamma
o yueOHOMY npeamery «MareMaTuka»
HA YPOBEHb OCHOBHOI'0 00111er0 00pa3oBaHus



OBHIASS XAPAKTEPUCTUKA YUYEBHOI'O IIPEJIMETA
«MATEMATHUKA»

PaGouass  mporpamma 10  MaTeMaTHKe  JJIs
obOyuarormmxcst 5—9 kyaccoB paspaboraHa Ha OCHOBE
denepalibHOTO TOCYJapPCTBEHHOTO  00pa30BaTEIbHOTO
cTaHJapTa OCHOBHOI'O OOIIEerooOpa3oBaHUs C YYETOM U
COBPEMEHHBIX MHUPOBBIX TPEOOBAHHUU, TPEIABSIBISIEMBIX K

MaTeMaTHIYECKOMY obOpazoBaHUIO, u TpaIUIAN
poccuiickoro o0Opa3oBaHUsI, KOTOpbIE OOECHEYUBAIOT
OBJIAICHUC KITFOYE€BbIMU KOMIICTCHIIUSIMMUA,
COCTAaBJISTFOIITUMH OCHOBY TSt HETIPEPBIBHOT'O

o0Opa3oBaHUsI U CaMOpPa3BUTHS, a TaKXe IEIOCTHOCTh
OONIEeKYyJIbTYPHOTO, JHYHOCTHOTO U II03HABATEIIBHOTO
pa3Butus oOydaromuxcs. B paboueii mporpaMmme y4TeHbI
HIeu u TTOJIOXKECHUS Konuenmun pa3BUTHS
MaTEeMaTH4YECKOTO oGpa3oBaHUsA B Poccuiickoi
denepanuu. B smoxy mmdpoBoit TpanchopManuu BCeX
chep 4YenOBEUECKOU JIesITeIbHOCTH HEBO3MOXXHO CTaTh
0o0pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BOM
MaTeMaTUYeCKOM  MOATOTOBKHU. YK€ B IIKOJIE
MaTeMaTUKa CIY>XUT OHOPHBIM  IIPpeAMETOM  JJIs
W3YYCHUSI CMEXHBIX JIUCUMIUIMH, a II0CJ€ IIKOJIBI
peajbHOIl HEOOXOJAMMOCTBIO CTAHOBUTCSI HEMNPEPHIBHOE
obpa3oBaHue, 4YTO TpeOyeT MNOJHOICHHONW 0a30BOM
o011eo6pazoBaTeIbHON TMOJATOTOBKHM, B TOM 4YHCIE U
MaTeMaTU4ecKor. DTO OOyCJIOBJIEHO TE€M, YTO B HAIH
JTHU  pacTér uyumciao npodeccui, CBA3aHHBIX C
HEMOCPEJICTBEHHBIM MNPUMEHEHHUEM MAaTeMaTHUKU: U B
chepe IKOHOMHUKH, U B OU3HECE, U B TEXHOJOTHYECKUX
obnactax, M Jaxxe B TyMaHUTapHbIX cdepax. Takum
o0pa3oMm, KpyT HIKOJIBHUKOB, IJIsI KOTOPBIX MaTeMaTHKa
MOJKET CTaTh 3HAYHUMBIM

OpeaAMETOM, PACIIUPSIETCS.

IIpakTnueckas I10JIE3HOCTH MaTeMaTUKHU
oOyciioBieHa TeM, YTO €€ TIPEeIMETOM SIBJISIIOTCS
byHI1aMmeHTanbHbIC CTPYKTYPBI HaIlIero Mupa:

IpPpOCTPAHCTBCHHBIC (bOpMBI %1 KOJIMYCCTBCHHBIC



OTHOILIEHUsI OT  IMPOCTEHIINX,  YCBauMBacMbIX B
HEIIOCPEACTBEHHOM OIBITE, 0 JOCTAaTOYHO CJOXHBIX,
HEOOXOAUMBIX JJIs1 pa3BUTHUS HAYYHBIX M TPHUKIIATHBIX
uaer. be3 KOHKPETHBIX MareMaTU4YECKUX 3HAHUU
3aTPYJAHEHO I[IOHHMAHWE NPUHLMIIOB YCTPONCTBA WU
HCIIOJIB30BAaHUsI COBPEMEHHON TEXHHUKH, BOCIPHUATHE U

UHTEPIIpETALNSA pa3zHooOpa3zHoOH COLMAJIBHOM,
9KOHOMHUYECKOMW, TTOJUTUYCCKONW WH(OpManuu, Malo-
a¢pdexTuBHA MOBCEJ/IHEBHAs npaKTU4decKas

AesATeNbHOCTh. KaXJioMy 4YelOBEeKY B CBOEH JKH3HU
OPUXOJIUTCSI  BBIIOJIHATH pacy€Tbl W COCTABISITH
QJITOPUTMBI, HAXOJAUTHh U TIPUMEHSITh (DOPMYJIbI, BIAJIETh
OPaKTHYECKUMH MpUEMaMM Ir€OMETPUUECKUX U3MEPEHU I
U NOCTPOEHUM, YuTaTh UHQPOPMAIIHIO, MIPEACTABICHHYIO
B BujAe TalOnul, auarpaMM MW TpapuKoOB, XUTb B
YCIOBHSAX HEOoMpeaeaEéHHOCTU u MOHUMAaTh
BEPOSTHOCTHBIN XapaKTep CIIydalHBIX COOBITHH.
OaHOBpPEMEHHO C pacliupeHueM cdep ITPUMEHEHUS
MaTeMaTHKH B COBPEMEHHOM oOmiecTBe BcE€ Oosee
BaYKHBIM CTAaHOBUTCS MaTeMaTU4eCKUU CTUJIb
MBIIUJIEHUS, IPOSIBISIIOUIUUCSI B  OOPEJEIIEHHBIX
YMCTBEHHBIX HaBblKax. B mpouecce wu3ydyeHus
Mar€éMaTUKH B apceHaj]l MpUEMOB U  METOJOB
MBIIJIEHUSI ~ YEeJIOBEKa  €CTECTBEHHBIM  0Opa3om
BKJIFOYAIOTCSI UHIAYKOUS M JCAYyKIIHs, O00o0OIIeHue u
KOHKpETHU3allusl, aHaJIu3 U CHUHTE3, KjaccuuKanus Hu
cucrematuzanusi, aOCTparupoBaHUE ¢  aHAJIOTHUS.
OOBeKThl MaTeMaTHYECKUX YMO3aKIIIOUSCHUN, TMpaBuiia
ux KOHCTPYHUPOBaHMUS pacKpbIBaIOT MEXaHU3M
JIOTUYECKUX IIOCTPOEHHUM, CHOCOOCTBYIOT BBIpaOOTKE
yMeHUs1t GopMyIHUpPOBATh, OOOCHOBBIBATh U JOKA3bIBATH
CY>XIEHHsI, TEM CaMbIM pa3BUBAIOT JIOTHYECKOE
MblIUIeHuEe. Beayiast posas nmpruHaJIC)KUT MaTeMaTHUKE
u B QOPMHUPOBAHUH AJITOPUTMHUYECKONW KOMITOHEHTHI
MBIIUJIEHUSI U BOCHOUTAHUU YMEHUH JIEMCTBOBaTh MO
3aJlaHHbIM aJiropuTMam, COBEPIIEHCTBOBATH
U3BECTHBIE M KOHCTPYHpOBaTh HOBbIE. B mnponecce
pelieHust 3aga4 — OCHOBOW Yy4e€OHOU NEesITeJIbHOCTU Ha



ypokax MaTeMaTHKH ——  Pa3BHBAIOTCS  TaKXe
TBOpYECKAasl UIIPUKIATHAST CTOPOHBI MBIIIIJICHUS.

OOyueHue maremMaTuKe Ja€T BO3MOXXHOCTb pa3BUBATh
y  oOyyarommuxcss TOYHYIO, palUOHAJIbHYIO |
nHPOPMATUBHYIO pe€Yb, yMEHHE OTOMpaTh Hambosee
MMOJIXOSIIIINE SI3BIKOBBIE, CHMBOJIMUECKHE, TpapUIeCcKue
Cpe/CTBa JUIS BBIPAKCHUS CY>XACHUNW U HATJISIITHOTO HUX
IpEeACTaBIICHUS.

HeoOxoauMbIM KOMIIOHEHTOM OOIIEH KYJIbTYpbl B
COBPEMEHHOM TOJIKOBAaHHU SIBIISIETCSI OOIIee 3HAKOMCTBO
C METOJIaMU MO3HAHUS JICHCTBUTENBHOCTH,
MpeACTaBIICHUE O MpeAMETe U METOAaX MaTeMaTHKH, UX
OTIWYUH OT METOJIOB JIPYyTHX EeCTECTBEHHBIX U
ryMaHUTapHBIX HayK, 00 OCOOEHHOCTSIX HPUMEHEHUS
MaTeMaTHUKH JIs PEHICHHUs Hay4YHBIX € IPHUKJIATHBIX
3anay. Takum oOpa3oM, mMaTemMaTH4ecKoe oOpa3oBaHUE
BHOCHUT CBOHW BKJIag B (hOpMUPOBaHUE OOMIEH KyJIbTYpPHhI
4eJ0BeKa.

HN3yuenune MaTeMaTUuKHU TaK>xe cnocoOCTBYyET
SCTETUUECKOMY BOCIMUTAHHIO YEJIOBEKa, MTOHUMaHUIO
KpacoThbl M M3AIIECTBA MAaTEMaTHYECKHUX PACCYKIECHUH,
BOCIIPUSITUIO TE€OMETPHUYECKUX (POPM, YCBOECHHUIO HJECHU
CUMMETpPHUHU.

HOEJIU U OCOBEHHOCTH M3YYEHUA YYEBHOI'O
ITPEAMETA

HpI/IopI/ITCTHBIMI/I OCIIsIMH O6y‘ICHI/IH MAaTCMAaTHUKEC B
5—9 kaccax sABJISIOTCA:

dbopmupoBaHue IIEHTPaIbHBIX MaTEeMaTHYECKUX
MOHSATUI (YUCITIO, BEIMYUHA, TeOMeTpruUuecKas ¢Gpurypa,
TIepeMeHHasl, BEPOSITHOCTb, dbysKIMSN),
00ecCIeunBaroIIX MMPEEMCTBEHHOCTh u
MEPCIIEKTUBHOCTh ~ MAaTEMaTHUYECKOTO  OOpa30oBaHUSI
00y4aroImxcsi;

NOoJBE/ICHUE OOYYaroIUXCsI Ha HOCTYITHOM JUISI HHUX
YPOBHE K OCO3HAHHUIO B3aWUMOCBSI3U MaTEMaTHKHU U
OKpY’Karolllero Mupa, IMOHHMaHWe MaTEeMaTUKH KakK
qacTH OO0IIel KyIbTYpPhI YSJIOBEUCCTBA;



pa3BuTHe UHTEJJICKTYaJIbHBIX u TBOPUYECKUX
CIIOCOOHOCTEM 00yJaroImxcsi, MO3HaBaTEIbHOMN
AKTUBHOCTH, HUCCIIEI0BATEIIbCKUX YMEHUH,
KPUTHUYHOCTU MBIIUICHUSI, HWHTEpeca K H3YUYCHHUIO
MaTeMaTHUKH;

dbopmupoBanre QGYHKIIMOHAIBHOW MaTeMaTHICCKOU
rpaMOTHOCTHU: YMEHHUS pacrio3HaBaTh MPOSIBJICHUS
MaTeMaTUYECKUX NOHSTUM, OOBEKTOB 17
3aKOHOMEPHOCTEN B peanbHBIX KU3HEHHBIX
CUTyallUsIX W TOPH HIYUYEHUH JOPYTHUX YUYEOHBIX
MpPEeaIMETOB, MPOSIBJICHUS 3aBUCHUMOCTEN u
3aKOHOMEpHOCTEH, (QOpMyIUpOBATHh UX Ha S3bIKE
MaTeMaTHUKH U CO3/JaBaTh MaTEMaTUYECKHUE MOJICIIH,

MPUMEHSITh OCBOEHHBIM MaTE€MaTHYECKHH armnapar

JUTST pEIICHUsI MPAKTHKO-OPHUCHTHPOBAHHBIX 3ajad,

HHTEPIIPSTUPOBATH W  OIICHUBATH  ITOJYYCHHBIC

pe3yJbTaThl.

OcHOBHBIE JIMHUU COJAEp)KaHUSI Kypca MaTeMaTUKU B
5—9 kiaccax: «Uwucnma M BBIYHUCICHUS», «AaredOpay
(«AnreOpanyeckue  BBIPpAXKCHUS», «YPaBHEHUS U

HEPaBEHCTBA»), «DYHKIHN, «I"eomeTpusi»
(«I'eomerpuueckue  ¢Gurypbl U HUX  CBOWMCTBa»,
«3mepenue reOMEeTPUUYECKUX BEJIIUYHUH),

((BepOSITHOCTB n CTAaTUCTHUKA». ]_—[aHHbIe JIMHHUN
PAa3BUBAKOTCA IIapaJlICIbHO, KaXXJaasdi B COOTBCTCTBHUUC
COOCTBEHHOM HOFHKOﬁ, OJJHAKO HC€ HC3aBHCHMO OAHaA OT
,Z[perfI, da BTCCHOM KOHTAKTC H B3aI/IMOI[eI>'ICTBI/II/I. KpOMe
29TOro, HX O6’beI[I/IH$ICT JIOTHYCCKast cocTaBJisAArOLIas,

TPaJUIIMOHHO npucymas MaTeMaTHKe u
MIPOHMU3BIBAIOIIIAsI BCE€ MaTeMaTHU4YeCKHE KypChbl U
coaepxkaresbHble  JaUHUM.  CopMyIupoBaHHOE B

denepanbHOM  TOCYyJIapCTBEHHOM  0Opa3oBaTeIbHOM
CTaHJapTE€ OCHOBHOIO 0OIIero oopa3oBaHUsl TpeOOBaHUE
«YMETh  OIEpUpPOBATh  TOHSATUSMHU:  OIIPEACIICHUE,
akcuoma, Teopema, JIOKa3aTeIbCTBO; YMEHHE
pacrio3HaBaTh HWCTHHHBIE € JIOKHBIE BBICKA3bIBAaHUS,
OPUBOAUTHE NOPUMEPHI U KOHTPOPUMEPHI, CTPOUTH
BbICKAa3bIBaAHUSA 51 OTpULAaHUSA BBICKAa3bIBAaHUI



OTHOCHTCA KO BCEeM Kypcam, a (opMupoBaHUE
JIOTUYECKUX YMEHHMM paclpenessieTcsi N0 BCEM TIojaM
oOy4deHHsi Ha YPOBHE OCHOBHOI'O OOMIETO OOpa3OBaHUSI.
ConeprxaHnue oOpa3oBaHusI, COOTBETCTBYIOIIIEE
IpEIMETHBIM  pe3yJabTaraM  ocBoeHus [IpumepHon
paboueil 1porpaMMmbl, pacHpeieJ€HHbIM 110 TrojaM
oOy4deHUsi, CTPYKTyYpPHUPOBAHO TaKUM OOpa3oM, YTOOBI
KO BCEM OCHOBHBIM, IPUHIUIIHAIBHBIM BOIpPOCAM
oOyuaromuecss oOpamajiuch HEOJHOKPATHO, YTOOBI
OBJIQJICHUE MAaTEeMaTHYECKUMH MOHATHUSIMH W HaBBIKAMU
OCYIIECTBJIISIJIOCHh MOCJIEIOBATEIBHO U IOCTYIIATEJIbHO, C
COOJIIO/ICHUEM NpPUHIMNOA NPEEMCTBEHHOCTH, a HOBBIC
3HAHUS BKJIIOUAJINCh B o011yI0 cuCTEMY
MaTeMaTH4YECKUX npejcTaBIeHUN oOyJarommxcs,
pacmupsis  w  yrayomasisi e€, o0Opa3yss [OpOYHBIe
MHO>XECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O IPEAMETA «<MATEMATHUKA» B
YYEBHOM IIJTIAHE

B coorBercTtBUHM ¢ DeaepaibHBIM T'OCYJapPCTBEHHBIM
oOpa3oBaTeIbHBIM CTAaHAAPTOM OCHOBHOTO  OOIIETo
oOpa3oBaHHsI MaTeMaTHKa SBISICTCS  00s3aTeIbHBIM
IpeaIMeTOM Ha JaHHOM YypoBHe oOpa3oBanusi. B 5—9
KJjlaccax y4eOHBIN npeaMeT «MaremaTuka»
TPAAUIIMOHHO M3YYaeTcCsl B paMKax CIEAYIOMUX YIeOHBIX
KypcoB: B 5—=6 kitaccax — kypca «Marematuka», B 7—9
Kjlaccax — KYypCcOB «AnreOpa» (BKJo4dasi 3JIEMEHTHI
CTaTUCTUKH U TEOpHUHM BeposiTHOCcTel) u «l'eomeTpus».
Hacrosimeir nporpaMMoil BBOAUTCS CaMOCTOSTEIbHBIN
y4eOHbI Kypc «BeposITHOCTb U CTaTUCTUKA».

Hacrosen oporpaMMon npeaycMaTpuBacTCs
BBIJCIICHHE B yUeOHOM MJIaHE HAa U3y4YCHUE MaTeMaTUKU
B 5—6 Kkiaccax 5 y4yeOHBIX 4acOB B HEJECNIO B TEUCHHE
KaXXJI0ro roja oOydeHus, B /—9 kiaccax 6 y4deOHBIX
4acoB B HEAEII0 B TEUEHHUE KaXKIOTOo Troja oOydeHUs,
Bcero 952 y4yeOHBIX yaca.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUAYEBHOT'O
IIPEIMETA «<MATEMATHKA»HA YPOBHE
OCHOBHOI'O OBIIET'O OBPA30OBAHHA

OcBoenue yyeOHoro rnpeamera «MaremaTruka JJ0JHKHO
obOecrieynBaTh JOCTHXKEHHE Ha YPOBHE OCHOBHOTO
obOmiero  oOpa3oBaHUsI  CJIEAYIOIIMX  JIMYHOCTHBIX,
METanpeaMETHBIX ¢ TMPEAMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTATOB:

JJMYHOCTHBIE PE3YJbTATbHI

JImaHocTHBIC PE3YJILTAThI OCBOCHUs IIporpamMmmbl
y4deOHOoro npeamera «MaremMaTuka» XapaKTEPU3YIOTCS:

HanHOTquCKOC BOCIIMTaHHE:

OPOSIBJICHUEM HHTEpeca K MPONUIOMY W HACTOSIIIEMY
pOCCPIfICKOfI MarTeMaTuKHU, ICHHOCTHBIM OTHOIIICHMEM K
JTOCTHXKECHHUSM poccuiickux MaTEMaTUKOB u
poccuiickoi MaTeMaTHYECKON IIKOJIBI, K
HUCIIOJIb30BAHUIO 3TUX JOCTHUKECHUN B APYTUX HAyKaX U
MPUKJIAJIHBIX chepax.

Fpamz[aHCKoe U OTYXOBHO-HPABCTBCHHOC BOCIIMTAHHUC:

TOTOBHOCTBIO K BBITTOJTHEHUTIO 00s13aHHOCTEH
rpakJlaHuHa U peajin3aliiy ero IpaB, NpeACTaBICHUEM
O MaTeMaTH4YeCKHUX OCHOBaX (YHKIIMOHHUPOBAHHUS
Pa3JInYHBIX CTPYKTYD, SIBJICHUU, nponeIyp
rpakJIaHCKOTO oOmiecTBa (BBIOOPHI, OIPOCHI U TIp.);
TOTOBHOCTBIO K OOCYXXJICHHIO JTHYECKHUX MpoliieMm,
CBsI3aHHBIX C NPaKTHUICCKUM MIPUMCHCHUEM
JIOCTH)KEHUW HAayKH, OCO3HAHHUEM Ba)KHOCTH MOpPaIbHO-
ATUYECKUX MPUHIIMUIIOB B JICATESIBHOCTU YUYEHOTO.

Tpynosoe BocruTanue:

YCTaHOBKOﬁ Ha AaKTHUBHOC YyYaCTuC B PCUHICHUH
HMPpaKTUYCCKUX 3a1a4 MaTeMaTU4YEeCKOM HarpaBJICHHOCTH,
OCO3HAHHUCM BaA>XHOCTHM MATEMATHYCCKOI'O O6pa3OBaHI/I$I
Ha MIPOTAKCHUN BCcel KHN3HU I YCHGILIHOfI
HpO(I)CCCHOHaHBHOﬁ ACATCIBbHOCTHU " Pa3BUTUCM



HEOOXOAUMBIX yMEHUH; OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM WHIWBUTYy ATBHOMN TPAeKTOPUH
oOpa3oBaHUsl M KU3HEHHBIX MJIAHOB C YYETOM JIMYHBIX
WHTEPECOB 1 OOILIECTBEHHBIX MOTPEOHOCTEH.

DCTETNYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K AMOLIMOHAJIBHOMY M 3CTETHUYECKOMY
BOCHPUATHIO MaTeMaTHYECKUX OOBEKTOB, 3ajad,
peleHui, pacCcyXaeHU; YMEHHIO BUIETH
MaTE€MaTHYE€CKNE 3aKOHOMEPHOCTH B HCKYCCTBE.

HGHHOCTI/I HAy4YHOI'O IO3HAHUA:

OpHUEHTAllMEH B MOESITEIBHOCTH Ha COBPEMEHHYIO
CHUCTEMY Hay4YHBIX MNPEACTaBICHHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pPa3BUTHs YeJOBEKa, IPUPOABI U
0o0IIIecTBa, MTOHMMaHUEM MaTEMAaTUYECKOM HAyKW Kak
chepbl YEIOBEYECKOW MAesITeIBHOCTH, JTaroB €&
Pa3BUTHUS U 3HAYMMOCTH ISl pPa3BUTHS LIUBUIIN3ALUU;
OBJIAJICHUEM S3BIKOM MaT€MaTHUKH M MaTeMaTHYECKOU
KYJIBTYPOU Kak CpEaCTBOM MO3HAHUSI MHUpPAa;
OBJIAJICHUEM OPOCTEUIINMHU HaBBIKAMH
HCCJIIEA0BATEIBCKON €SI TEIIBHOCTH.

®usnyeckoe BocmuTaHue, (HOPMHUPOBAHHE KYJIBTYPbI 3I0POBbS U
HMOLIMOHAIBHOTO OJaromoIyqHs:

TOTOBHOCTBIO IPUMEHSITh MaTeMaTHYECKHE 3HAHUS B
UHTEpPECcCax CBOEro 3/I0POBbsl, BEACHUs 3JI0POBOro odpas3a
)KU3HU (3I0pOBOE IMHUTaHHUE, cOATaHCUPOBAHHBIN PEXUM
3aHSATUA W OTAbIXa,  peryisipHas dusnueckas
AKTUBHOCTH); cOopMHUPOBAHHOCTHIO HaBbIKa
pediekcun, mpU3HaHUEM CBOETro MpaBa Ha OMIMOKY U
TAKOT0 >X€ INpaBa APpYyroro 4yejgoBeKa.

DKOJIOTHUECKOE BOCIIUTAHHE:

OpUMEHTallMell Ha IPHUMEHEHHE MaTEMaTUYECKHUX
3HAaHUM JJIs1 pEelIeHHs 3ajlad B OO0JIaCTU COXPAaHHOCTH
OKpYy>XKarouiei cpenpl, MUIAaHUWPOBAHUS IIOCTYHKOB H
OLICHKH 1704 BO3MO>KHBIX MOCJIEACTBUM TSt
OKpy>karomieif  cpeapl;  OCO3HAaHMEM  TIJI00AJIBHOTO
XapakTepa »SKOJOTHYECKUX TIpoOJieM U nOyTer ux



peuieHus.

JIMYHOCTHBIE pe3ynbTaThl, 00ECHIEUMBAIOIINE AANTALMI0 00yYatoNIerocs
K U3MEHSIOIIMMCS YCIOBUSAM COLUAIBHON U IPUPOAHON CPEIbl:

T'OTOBHOCTBIO K JCUCTBUSIM B YCIOBUSIX
HEONpPEAECNEHHOCTH,  IOBBINICHUIO  YPOBHS  CBOEU
KOMIIETEHTHOCTH 4Yepe3 MPAKTUUYECKYIO NEATCIbHOCTD, B
TOM YHUCJIE€ YMCEHHE YYUTHCS Yy JAPYTrux IJFOAEH, TMpH-
obperaTh B COBMECTHOM JEATECIbHOCTH HOBBIC 3HAHWUS,
HaBBIKU U KOMITIETCHIIMN W3 ONbITA APYTHUX;

HEOOXOJIMMOCTHIO B (POPMHUPOBAHUU HOBBIX 3HAHUU, B
TOM 4Hucie (QOpMyIUPOBATHh HUJICH, MOHSATHS, THIIOTE3bI
00 o0OBeKTax | SBJICHUSIX, B TOM YHCJICE paHee He
M3BECTHBIX, OCO3HaBaTh JIEPUIIUTBI  COOCTBEHHBIX
3HaHUA W  KOMIIETEHTHOCTEW, IUJIAHUPOBaTh CBOE
pa3BUTHE;

CITOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYAaIHIO,
BOCHHPUHUMATh CTPECCOBYIO CHTYyallMIO KaK BbI3OB,
TPpEOYIOIHUM KOHTpMEDP, KOPPEKTUPOBATH
MpUHUMAaeMbI€ PEIICHUS U JICUCTBUsI, POPMYITIUPOBATH
M OIICHUBaTh PHUCKH W TIOCIEACTBHUSA, (opmMupoBaTh
OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATDI

MeranpeaMeTHble pe3yJbTaTbl OCBOEHUSI IMPOTrPaMMBbI
yuebHoro mpenmera «MaTeMaTHKa» XapaKTepHU3YIOTCS

OBJIaJICHUEM VHUBEPCAIbHBIMU NO3HAGAMEIbHBIMU
oelicmeusimu, VHUBEPCATbHIMU KOMMYHUKAMUGHbIMU
oeticmeusimu u VHUBEPCATbHBIMU PezyiAmueHbIMU
oelcmeusmu.

1) Yuusepcanvhole nosnasamesibHble oeticmaus

obecneyusarom  opmuposanue  OA308bIX  KOSHUMUBHBIX
npoyeccos obyuaowuxcs (0ceoenue Memooos NO3HAHUS
OKpYHCaoue20 mupa; npumeneHue JIO2UHECKUX,
uccnedogamenvCKux — onepayuil, ymeHuil — pabomams ¢
ungopmayueii).

basoBrle noruueckue IeUCTBUS:

BBISABJIATE U XapaKTCPU30BATh CYHICCTBCHHBIC ITPU3HAKHU



MaTeMaTHYECKUX OOBEKTOB, MOHSATHII, OTHONIICHUN
MEXKIy TMOHSITHSIMU, POPMYIHPOBATH OMNPEIACICHUS
IOHSITUM; YyCTAaHaBJIMBATh CYIIECTBEHHBbIM IPU3HAK
KiaccuuKanuu, OCHOBAHHUS JJIsi OOOOMmIeHUS WU
CpPaBHEHUsI, KPUTEPUH ITPOBOAMMOIO aHAJIMN3A;

- BOCOPUHHMATh, POPMYyIIMPOBATH U IPEOOPA30OBHIBATH
CYXIEHUs: yTBEPJAUTEIbHBIE W  OTPHULATEIbHBIC,
€IUHUYHbIEC, YaCTHBIE U OOII1E; YCIOBHBIE;

- BBISABJISITH ~ MAaTE€MAaTHYECKHME  3aKOHOMEPHOCTH,

B3aUMOCBSI3M U NOpOTHBOpeYHusi B (akrax, JTaHHBIX,

HaOJIONEHUSIX U YTBEPXKJICHUSIX; IIpeajiararb

KPUTEPUU JUJISI BBISIBJICHUSI 3aKOHOMEPHOCTEH U

MIPOTUBOPEYNU;

JieJ1aTh BBIBOJIBI C MCHOJB30BAHUEM 3aKOHOB JIOTUKH,

JEAYKTUBHBIX W  HWHIAYKTHBHBIX  YMO3aKJIIOUCHHM,

YMO3aKJIIOYEHUN 1O aHAJIOTHH;

- pa3bupars JI0Ka3aTenbCTBa MaTEeMaTHYECKUX
YTBEPKJICHUN (OpsiIMble U OT MPOTUBHOTO), IPOBOAUTH

CaMOCTOSITEIIbHO HECJIOXKHBIE JI0Ka3aTeJIbCTBa
MaTeMaTH4YECKUX (paxToB, BBICTpaUBaTh
apryMeHTaluIo, OPUBOIUTH MIpUMEPHI u
KOHTPIPHUMEPHI; 000CHOBBIBATH COOCTBEHHBIE
paccyXaeHusi;

-  BBIOMpaTh cHnoco0 pemeHuss yd4eOHOM  3ajiadu
(cpaBHUBaTh  HECKOJIBKO  BapHaHTOB  pEIICHUS,
BbIOMpaTh  HauOoyiee  MOAXOJSIMH ¢ y4&ToM
CaMOCTOSITEIILHO BBIJCIICHHBIX KPUTEPUECB).

ba3oBbie MccnenoBaTeNbCKUE JEHCTBUS:

- HCHOJIB30BaTh BOIPOCHI KaK MCCIEA0BATEIbCKUN
WHCTPYMEHT TMO3HaHUsA; (popMyaupoBaTh BOIPOCHI,
ukcupyromme IIPOTUBOpPEYHE, npooiemy,
CaMOCTOSITEJIBHO YCTaHAaBJIMBATh MCKOMOE W JaHHOE,
¢bopmupoBaTh rumnoTe3ly, apryMeHTUpOBaTh  CBOIO
HO3ULINI0, MHEHHUE;



- IPOBOAUTH MO CAMOCTOSITEIbHO COCTABJIICHHOMY IJIaHY
HECJIOXXHBIM 2KCHEPHUMEHT, HEOOJIBIIOE HCCIICIOBAaHUE
MO0 YCTaHOBJIEHHMIO OCOOEHHOCTEH MaTeMaTH4YE€CKOTrO
00BEKTa, 3aBUCUMOCTENH OOBEKTOB MEXKIY COOOIA;

- CaMOCTOSTEIIbHO (popMyTUpOBaThL OOOOIICHUS WU
BBIBOJBI TT0 pe3yibTaTaM MPOBEAEHHOTO HAOIIOACHHUS,
HCClIeIOBaHUS, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYE€HHBIX PE3yJIbTAaTOB, BEIBOJIOB B O0OOIIIEHUH;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoliecca, a
TaK>Xe BBIJIBUTATh MPEINOJIOKEHUSI O €ro Pa3BUTHH B
HOBBIX YCJIOBUSIX.

Pa6ora ¢ unpopmanuei:
- BBISIBJIATH HEOOCTAaTOYHOCTH %1 N30BITOYHOCTH
UH(poOpMaMK, JAaHHBIX, HEOOXOJAMUMBIX IJIsl pPEIICHUS
3aJ1a4H;
- BbBIOUpaTh, aHAIU3UPOBATH, CHUCTEMATU3UPOBATH U
WHTEPIIPETUPOBATh UH(GOPMAIAIO PA3JIMIHBIX BUIOB U
dbopm nipescraBieHUs;
- BbIOUpaTh (Qopmy mnpeacTaBieHUs HWHoOpMamuu |
WUTIOCTPUPOBATh  peliaeMble  3aJadd  CXEMaMH,
UarpaMmMamMu, UHOUM rpaduKoil U1 UX KOMOWHAIUSIMH;
- OIICHUBATh HAJAEKHOCTh MH(MOPMAIIUU MO KPUTESPUSIM,
MPEJIOKEHHBIM YYUTEJIeM WU CHOPMYITHPOBAHHBIM
CaMOCTOSITEIILHO.

2) Vuueepcanvhoie KOMMYHUKAMUGHbLE oeticmausi
obecneuusarom CcOPMUPOBAHHOCHb COYUATbHBIX HABLIKOS
00yUaOWuUxcsi.

Oo6uenue:

- BOCHpUHUMATh MW (POPMYyIUPOBATH CYXKIEHUS B
COOTBETCTBHUU C YCJIOBHUSIMU U LEISAMHU OOIIEHUS; SICHO,
TOYHO, I'PAMOTHO BBIpa)KaTb CBOIO TOYKY 3PEHHUS B
YCTHBIX U MUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS I10
X0y pelIeHHUs 3aJ1a4yd, KOMMEHTHPOBATh MOJIY4YEHHbIN
pe3yabTar;

- B X0/1¢ OOCY’XJIeHUs 33aJ1aBaTh BOIIPOCHI I10 CYIIECTBY
o0cy’XJ1aeMOM TeMbl, NIPOOJIEMbI, pelaeMol 3a1a4u,



BBICKA3bIBAaTh  HJICH, HAIICJIEHHBICE Ha  IIOUCK
pellIeHusI;  COMOCTaBISITH CBOM  CYXICHHS C
CYXJICHUSIMHA IpyTrux YYaCTHUKOB nanora,
OoOHapy’>XHUBaTh pa3JIMUME€ M CXOJACTBO NO3HIHUH; B
KOpPpEKTHOW dopme GopMyupoBaTh pasHOTIIACHS,
CBOM BO3PaXCHMUSI;

- OPeACTaBIATH  PE3yJIbTaTbl  pEHICHHWs  3aJa4H,
SKCIEPUMEHTA, UCCICIOBAHUS, IIPOCKTA;

- CaMOCTOSITEIbHO BBIOMpATh (GOpMaT BBICTYIICHUS C
yuy€ToM 3ajlad  Ope3eHTalud W OCOOEHHOCTeH
ay U TOPHH.

CoTpyIHUYECTBO:

- IIOHMMaTb W  HCIIOJB30BAaTh IIPEUMyILIEeCTBa
KOMaHJIHOM W UHIUBUAYAJbHOM paboOThl IIpHU
peueHun y4yeOHbIX MaTeMaTHYEeCKHUX 3a/]a4;

- TpUHUMATH I[EJb COBMECTHOM JICSATCIIBHOCTH,
IJIAaHUPOBATh OPraHU3aAIUI0 COBMECTHOW paloOTHI,
pacripeniessiTh BUBI paoor, JIOTOBapHUBaTHCS,
oOCcyX1aTh MPOIECC U pe3yabTarT padoThl; 0000IIaTh
MHEHUSI HECKOJIBKUX JTIOJICH;

- y4JacTBOBaTb B TIPYyNIOBbIX ¢opMax padOThI
(oOcyxaeHunsi, OOMEH MHEHUSIMHU, MO3TOBBIC HITYPMbI U
np.); BBIMIOJIHSITH ~ CBOIO  4YacTh  paboOThl |
KOOPJIMHUPOBATh CBOU JICUCTBUS C JIPYTHMH YJICHAMU
KOMaH/Ibl, OIICHMBAaTh Ka4e€CTBO CBOCro BKJIaJa B
OOImMUH NPOIYKT MO KPHUTEPHUSIM, CHOPMYITHPOBAHHBIM
yYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Yuusepcanvnoie pezyiamueHvle Oeticmaust
obecneuusarom @GopmMuposanue CMuICI08bIX YCMAHOBOK U
JHCUBHEHHBIX HABbIKOG JUYHOCIU.

CaMOOpFaHI/I3aI_[I/IHZ

- CaMOCTOSITEJILHO  COCTaBJSITh IUJIaH, allOPUTM
peuieHust 3agaun (MJIM €ro 4acTh), BBIOMPATH CIIOCOO
pemieHust ¢ y4éTOM HUMEIOIIUXCS PECypcoB |
COOCTBEHHBIX BO3MOXXHOCTEN, apryMeHTUpOBaTh U
KOPPEKTUPOBATh BapUAHTHI PEIICHUN ¢ Y4ETOM HOBOU



nuHOpPMALINH.

CaMOKOHTpOJIb:

- BJIQJIETh CcHOCOOaMU CaMOIIPOBEPKH, CAMOKOHTPOJIS
npoiiecca U pel3yabTaTra peHIeHUus] MaTeMaTH4YeCKOU
3a/1a4u;

- OPEABUJIETh TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTh
IpU peEUIeHWH 3aJaud, BHOCUTH KOPPEKTHUBBI B
JIeSITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
HallJ€HHBIX OIIMOOK, BBISIBJIECHHBIX TPYIHOCTEN;

- OILIEHHBaTh COOTBETCTBUE pe3yJibTara JesITeIbHOCTHU
MOCTaBJIEHHOM 1I€JIM HW  YCJIOBHUSIM, OOBSCHSTH
OPUYHUHBI JOCTHIXKEHUSI WM HEJIOCTHKEHUS LEeJH,
HaXOJUTh OIIMOKY, J1aBaTh OLEHKY MPHOOPETEHHOMY
OTIBITY.

INPEJIMETHBIE PE3YJIbTATBI

IIpenmeTrHbIe pe3ynabTaThl OCBOCHUs pabodei mnpo-
rpaMMbl MO MaTE€MaTHKE MpPEJICTaBICHbl 10 ToJaM
o0y4deHHUs B CIEIYIONIMX pa3jesiaXx IporpaMMbl B paMKax

OTJICNIBHBIX KYPCOB: B 5—6 kimaccax — Kypca
«Maremartuka», B /—9 Kj1accax — KypCOB
«Anrebpay, «I"eomeTpus», «BepositHOCTB u
CTaTHUCTHUKA.

Pa3zBuTHe noruyeckux IpeACTaBICHHUH U HaBBIKOB
JIOTUYECKOTO MBIIILICHUS OCYIIECTBJISIETCS Ha

IIPOTAKCHHUU BCCX JICT O6y‘ICHI/I$I B OCHOBHOM HIKOJIC B
paMKax BCCX HA3BAHHBIX KYPCOB. Hpennonarae’rc;{, qTO
BBIITYCKHHK OCHOBHOM IITKOJIBI CMOIKECT CTPOUTHb
BBICKAa3bIBAHM A " OTpHULaAHUSL BBICKaBBIBaHHﬁ,
paciio3dHaBaTb HWCTHUHHBIC MW JIOKHBIC BBICKA3bIBAHUWS,
HONPpUBOJAUTL IIPUMCPbLI MW KOHTPIPpUMCEPBI, OBJIAJACCT
IIOHATUAMMA: OoIpecacjICcHucC, axKkcuoma, TCOpCcMa,
A0Ka3aTCJIbCTBO — M HAYYUTCs HCIIOJIb30BaTh HUX ITPpHU
BBITTOJITHCHHN y‘-IC6HI>IX 58 BHCy‘-IC6HLIX 3aga4.



PABOYAA TIPOTPAMMA YYEBHOI'O KYPCA
«MATEMATHUKAVY. 5-6 KJTACCBI

HEJA U3YYEHUSA YYEBHOT'O KYPCA

IIpuoputeTrHpiMu 1LENAMHU OOY4YEHUsSI MaTeMaTUKE B
5—6 kytaccax SIBJISIFOTCS:

- IPOJOJIKEHUE bopmupoBanus OCHOBHBIX
MaTeMaTHYeCKUX  TOHSITUH  (YUCIO0,  BEIUYHHA,
reoMeTpruYecKasi ¢urypa), ob6ecrieunBaroImx
OPEEMCTBEHHOCTh u MEePCIEKTUBHOCTH

MaTeMaTH4YECKOTO 00pa3oBaHUs OOyJaIOIINXCS;

- pPa3sBUTHUC HWHTCIJICKTYaJIbHBIX 141 TBOPYCCKHUX
criocoOHoOCTEeH oOyyarommxcsi, MMO3HaBaTEeJIHLHOU
AKTHUBHOCTH, UCCJICAOBaATCIIBbCKUX YMeHHﬁ, HHTEpECCAa K
N3YYCHUIO MAaTCMAaTUKH;

- TIOJIBEJICHUE OOYyYaroIuXCsl Ha JIOCTYITHOM JIUISI HHUX

YPOBHE K OCO3HAaHHUIO B3aMMOCBSI3M MaTEMaTUKH U

OKPY KaroIIero Mupa;
dopmupoBanne (PyHKIMOHAITBHOW MaTEeMaTUYECKOU

TPaMOTHOCTH: YMEHUS pacrio3HaBaTh

MaTeMaTHYECKUE OOBEKTHhI B pealbHBIX >KH3HCHHBIX

CUTyallusiX, IIPUMCHSITh OCBOCHHBIC YMCHHS s

pelieHus MPaKTHKO-OPUCHTUPOBAHHBIX 3ajad,

WHTEPIIPETUPOBATh IIOJIy4YCHHBIC Ppe3yJabTaThl U

OIICHUBAaTh HMX HAa COOTBETCTBHE IMPAKTUYCCKOU

CUTyAaIlUH.

OcHOBHbIE JIUHUH COJEpKaHUsI Kypca MaTeMaTUKH B
5—6 kiaccax — apudmeTHyeckass U reoMeTpuyeckas,
KOTOpbI€  pa3BHUBAIOTCS  MapaJieJIbHO, KaxzJas B
COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJHaKO, HE
HE3aBHUCHUMO OJIHa OT JPYrod, a B TECHOM KOHTAaKTE€ U
B3auMozaelctenuu. Takxke B Kypce  HOPOUCXOIUT
3HAaKOMCTBO C 3JIEMEHTaMH ajreOpbl M OIHCATEIbHOMN
CTaTUCTUKHU.

HN3yuenue apudmernyeckoro marepuajia HauyMHAETCS
CO CHUCTEeMAaTH3alluu U pa3BUTUS 3HAHUIM O HATypalbHBIX



quciax, NOJYYEeHHBIX B HadajJlbHOW mikose. IIpu sTtom
COBEPIICHCTBOBAHUE  BBIYHUCIUTEIBHOU TEXHUKU U
dbopmupoBanue HOBBIX TEOPETUUECKUX 3HAHUU
COUYETAETCs C Pa3BUTHUEM BBIYUCIUTEIBHON KYJIBTYPhI, B
YaCTHOCTH C OOy4YE€HHEM IIPOCTEHUIIIUM HOpuéMam
OPUKUJIKA U OIIGHKH pPEe3yJIbTaTOB  BBIUYHCIICHUM.
M3ydyenune HaTypalbHBIX YHCEI IIpoJoJnKaeTcss B 6
KJIaCC€ 3HAKOMCTBOM C HAYaJIbHBIMH MOHSITHUSIMHU TEOPUU
NEeJIMMOCTH.

pyroun KpYHHBIN OJI0K B coaepKaHUU
apudpmeTnyeckor JMHUM — OTO Jpobdu. Hauasno
U3y4YeHUs] OOBIKHOBEHHBIX ¢ JECATHYHBIX JpoOeit
OTHECEHO K 5 Kjaccy. DTO HEpBbIM ATall B OCBOCHUH
IpoOei, Korja MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH
HJIesIMH, TIOHATHUSIMHU TeMbl. [Ipu sTOM paccMoTpeHHue
OOBIKHOBEHHBIX npoobeit B IMOJTHOM 00BEMeE
OPEAIIeCTBYET H3YUYCHHUIO MAECATHYHBIX ApoOeH, dYTOo
EJIECO00pPa3HO C TOYKH 3PCHHUS JIOTUKH H3JI0XKCHUS
YUCJIOBOW JIMHUM, KOTJa TIpaBwia JICUCTBUH C
JICCSITHYHBIMH ~ APOOSIMU  MOKHO OOOCHOBATh YK€
U3BECTHBIMH QJTOPUTMaMH BBIIIOJHEHUST JIEUCTBUM C
OOBIKHOBEHHBIMH APOOSIMHU. 3HAKOMCTBO C JICCATUYHBIMU
IPOOSIMH  PACIIUPHUT BO3MOXXKHOCTH JJII ITOHHUMAaHUS
OOy4YarommMMHUCs  TIPUKIAJTHOTO MNPUMEHCHHUSI HOBOU
3allMCU  TIPU H3YYEHUH JAPYTUX MNOPEeAMETOB U NOpH
NpaKTUYECKOM HcnoJib3oBaHuu. K 6 Kkiaccy OTHeCEH
BTOPOH 3Tam B H3y4YEHUU ApOOel, TIJie MNPOUCXOIUT
COBEPIIIECHCTBOBAHUE HaBBIKOB CpaBHEHUS H
nmpeoOpazoBaHUs apooeii, OCBOCHHUE HOBBIX
BBIUMCIIUTEJIbHBIX AJITOPUTMOB, OTTAYMBAHUE TEXHUKU
BbIYWCJICHUI, B TOM YHMCJI€ 3HAUYE€HUU BBIPAKECHUU,
coJZiep)KallluX U OOBIKHOBEHHBIC, U AECSITUYHBIC JIpoOH,
YCTAaHOBJICHHUE CBSI3€M MEXJy HHUMH, PacCMOTpPEHUE
OpuéMOB penieHus 3aga4d Ha aApoou. B nagane 6 kiacca
OPOUCXOJIUT 3HAKOMCTBO C HNOHSITUEM IIPOLICHTA.

OCOOEHHOCTBIO U3yUYEHUs IMMOJIOKHUTEIBHBIX H
OTpHUILIATENBHBIX YHCEI SBJISIETCSI TO, UTO OHHM TaKXe
MOTYT paccMaTpuUBaTbCsl B HECKOJILKO »TaroB. B 6



KJlacce B Hauajle u3ydeHuss tembl «llomokurenbHble U
oTpuLATENbHbIE YHCIJIA» BbLAEIsAETCS moareMa «llemble
4uciaa», B~ paMKax  KOTOPOM  3HAKOMCTBO c
OTpULIATENbHBIMU JucJIaMu u JIEUCTBUSIMU C
MOJIO)KUTEIbHBIMM M OTPULATEIIbHBIMHU  4YHCJIaMU
IIPOMCXOJUT Ha OCHOBE COAEPIKATEIBHOIO I110/1X04a. DTO
MIO3BOJISIET HA JIOCTYIIHOM YPOBHE€ HO3HAKOMHUThH
yJalmxcsi  MNPakTUYECKM CO  BCEMHU  OCHOBHBIMU
HOHSITUSIMU TE€MBbI, B TOM YMCJIE€ U C MNpaBUJIaMU 3HAKOB
npu BBIIIOJIHEHU U apuPMEeTUIECKUX JEUCTBHH.
N3yueHune panuoHaJbHBIX YHCEJI HA DOTOM  HE
3aKOHYHUTCS, a OyJeT MPOJOIKEHO B Kypce anreopsl 7
KJlacca, 4YTO CTaHET CIHEAYIOIIUM IIPOXOJ0M BCexX
OPUHIUIINAJIBHBIX BOMNPOCOB, TEM CaMbIM pa3JeieHUue
TpyaHOCTEW oOyjerdaer BOCHpPHUSTHE MaTepuala, a
pacrpeneieHie BO BPEMEHHU CHOCOOCTBYET MHPOYHOCTU
NpUOOpETaEMBbIX HABBIKOB.

Ilpn oOydyeHWM pemIeHUIO0 TEKCTOBBIX 3agad B 5—6
KJlacCaX  MCIOJIB3YIOTCS  apudMeTHdecKue MpUEMBI
peuieHus. TeKCcTOBBIE 3a4a4M, pelaeMble IIPpU OTPAObOTKe
BBIYUCIUTEIILHBIX HaBBIKOB B 5—6 KJIaccax,
paccMaTpMBarOTCsA 3ajlauM CJICEIYIOIIMX BHJIOB: 3aJaydu
Ha JBW)XEHHE, HAa YacTU, Ha IMOKYIKH, Ha padoTy u
IIPOU3BOJIUTEIIBHOCTh, HAa HPOLIEHThI, Ha OTHOIUECHUS U
nponopuuu. Kpome Toro, oOyuaromiyecsi 3HaKOMSITCS C
npuéMamMM peleHust 3a1ad  IepedopoM BO3MOXKHBIX
BapHMaHTOB, Yy4darcsi paboTarb ¢  HMH(poOpMalue,
IpeAcTaBJIEHHON B (hopme TaOJIMUI WU JAUATrPAMM.

B paboueii nporpamMmme MPeayCMOTPEHO
opMHupoBaHHE HOPOIEAEBTUYECKUX  aJireOpamdecKux
npeacrabsjieHnii. bykBa Kak CHMBOJI HEKOTOPOI'O 4HcCIia
B 3aBUCHMOCTM OT MAaT€MaTHU4YE€CKOro KOHTEKCTa
BBOJUTCS NOCTENEHHO. bByKBEHHass CHUMBOJIMKA HIUPOKO
UCHOJIB3YEeTCS TIPEeXKJe BCEro JJisi 3alHucu  OOIIMX
YTBEPXKJICHUI W NOpeJIoKEHHUH, (PopmMys, B HaCTHOCTHU
JUIsl BBIYMCIIEHHUSI TEOMETPUYECKUX BEJIMYHUH, B KaueCTBE
«3aMECTHUTESD YMca.

B kypce «Marematukm» 5—6 KJIaccoOB IIpecTaBJICHA



HarjisiaHast reoMCeTpusa, HallpaBJICHHAsT Ha pPa3BUTHUC

ob6pa3Horo MBIILICHUS, MPOCTPAHCTBEHHOT'O
BOOOpakeHUsI, U300pa3UTEIbHBIX YMEHUNH. DTO BaKHBIN
aTarn B U3y4YCHUH T€OMETPHH, KOTOPBIH

OCYILIECTBJISIETCS] Ha HATrJISIAHO-MIPAKTUYECKOM YpPOBHE,
orpaeTcs Ha HarjasiAHO-oOpa3Hoe MBIILICHUE
oOyuaromuxcs. boabiiast pojib OTBOAUTCS NPAKTUYECKOU
JIESITEJIBHOCTH, ONBITY, SKCIEPUMEHTY, MOJICIIMPOBAHUIO.
OO0yuaromuecs 3HAKOMSITCS c r€OMETPUUECKUMHU
(purypamMmm Ha NJIOCKOCTH M B IIPOCTPAHCTBE, C HX
OPOCTEHUIINMU KOHPUTYpaIUsIMU, ydaTcsl u300paxkaThb
UX Ha HEJIMHOBAHHOM W  KJeT4yaTtou Oymare,
paccMaTpuBarOT HUX  [DpOCTeMInue cBoWcTtBa. B
npolecce HW3YyYEHHUs HarjasiIHOH TEeOMETpPUM 3HaHUs,
HOJIyde€HHbIe OOydYarolllMMHCS B HadyaJlbHOW IIIKOJIE,
CUCTEMATU3HUPYIOTCS U PACIIUPSIFOTCS.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CornacHo yueOHOMY TIaHY B 5—6 KJ1accax U3ydaeTcs
HWHTETPUPOBAHHBIN MNpeaMeT «MaremMaTuka», KOTOPbIi
BKJIIOYAaeT apudMEeTUUYEeCKUN MaTepuasl U HarasigHYIO
r€OMETPHIO, a TaKKE MPOIICIACBTUYECKHNE CBEACHUS U3
anreOpbl, PJIEMEHTHI JIOTUKHW U Hadaljla OnNucaTeJIbHOM
CTaTHUCTHUKH.

VY4eOHBIN TUIaH Ha HW3y4YCHHE MaTeMaTHKu B 5—6
KJIaccax OTBOJIUT HE MEHee 5 yueOHBIX YaCOB B HEJAECHIIO B
TEUCHUE KaXKJI0ro rojia ooydenwus, Bcero He meHee 340
Y4e€OHBIX YacoOB.

COJIEP’)KAHUE YUYEBHOT'O KYPCA (IO TOJAM
OBYYEHHS)

5 knacc

Hamypanouvie uucna u nyno

HarypanbHoe unucno. Psan HarypanbHbIX yucesn. Hucno
0. M300pakeHne HaTypaJIbHBIX 4YHCEJ TOYKAaMH Ha
KOOPJIMHATHOM (UMCIIOBON) NPSMOIA.

Ilosunmonnast  cucrema  cuuciaeHusi. Pumckas



HyMepalusi KaK »OpUMEpP HENO3UIHUOHHONW CHCTEMBI
cumciieHus. JlecaTuyHas cucteMa CYHCIICHUS.

CpaBHeHue HaTypaJIbHbIX qucenl, CpaBHEHUE
HaTypaJdbHBIX 4ducenl ¢ HyJIEM. CnocoObl CpaBHECHUS.
OkpyrJiicHue HAaTypaJIbHbBIX 4y Cell. Cnoxxenue

HATYypaJIbHBIX YUCEN; CBOWCTBO HYJISI TPU CIIOXEHUH.
Beriuurtanme kak JeWcTBUE, OOpaTHOE  CIIOXKCHUIO.
YMHOKEHHE HaTypaJlbHbIX 4YMCEJ; CBOMCTBA HYJII H
€IMHUIBl TIPU YMHOXXEHHuHU. JlejieHue Kak JencTBue,
obpatHOoe yMHOXKeHHI0. KOMIOHEHTHI JICMCTBUM, CBSI3b
Mexay HuMHU. [IpoBepka pelynbpTara apuPmMeTHudecKoro
JIEUCTBUA. IlepemecturenbHoe H COYEeTaTeIIbHOE
cBoMcTBa  (3aKOHBI) CJIOXCHHSI HW  yYMHOYKCHWUS,
pacrpenenuTeIbHOe CBOMCTBO (3aKOH) YMHOYXKEHHUSI.

Hcnons3zoBanue OyKB 1St 0003HaYCHUS
HEU3BECTHOTO KOMIIOHEHTAa ¢ 3aIllUCH  CBOWCTB
apu(PMETHICCKUX NCHCTBUMN.

Jlenurenu w KpaTHBIE 4YWCIIAa, pPa3jIOKECHHUE Ha
MHOXxXUTeau. [IpocTeie u coctaBHble yncia. [Ipuznaku
aemuMocTu Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTKOM.

CrenieHb € HaTypaJbHBIM MOKa3aTejieM. 3alluch
4Hciia B BUJIE CYMMBI pa3psiAHbIX CJIaracMbIX.

YHuciaoBoe BbIpakeHUe. Brpruncienue 3Ha4YeHUU

YUCJIOBBIX  BBIPAXKCHHM; MOPSIAOK  BBITOJIHCHUS
JICHUCTBHU. HNcnons3oBanue npu BBIYHCIICHUSIX
NEPEMECTUTEIIBHOTO M  COYETATECJIBHOIO  CBOWCTB
(3aKOHOB) CIIOKCHMUS u YMHOKEHHUS,
pacrpenenuTeIbHOTrO CBOMCTBA YMHOYXKEHUSI.

Jlpoou

IIpencraBnenue o npoOM Kak CriocoOe 3armcu 4acTu
Ben4ynHbl. OOBIKHOBEeHHBIE JpobOu. [IpaBuibHBICE U
HEIpaBUJIbHBIE poou. CMmermaHHas TIpOOB;
IIPEJICTaBIICHUE CMENIaHHOM poou B BU/IC
HEMPaBUJIBHOW JIpOOU U BBIJICJICHUE LIEJION YacTH Yucia
U3 HempaBWJIbHON JpoOu. M3o00pakenue apobeit
TOUYKaMM Ha 4YHUCIOBOU HpsiMoil. OCHOBHOE CBOMCTBO
npobu. CoxkpaiueHnue apooOei. IlpuBenenue npodbu K



HOBOMY 3HamMeHatelto. CpaBHEHHUE JIPOOCH.

CrnoxeHre W BBIUMTAHUE JpoOel. YMHOXKEHHE U
JieJIeHuEe po0eii; B3aMMHO-OOpaTHBIE poou.
Haxoxaenue yactu 1es0ro U LEeIoro 1o ero 4acTH.

Jlecsatnunas 3aMUCh pOOeH. IIpencraBnenune
JAECATUYHOM apoou B BUJIE OOBIKHOBCHHOM.
N3obOpakenne  OECATHYHBIX  JpoOeid  TOYKMHU  Ha
quciaoBOi npsiMmoi. CpaBHEHHUE NECATHUYHBIX APOOCii.

Apudmernueckue JeUCTBUS C JTECATUIHBIMH IPOOSMU.
OKpyTJIeHHE JICCITUYHBIX APOOEH.

Pewenue mexkcmoewix 3adau

Pemenne  TekCTOBBIX 3a1ad  apupMETUUYECKUM
criocoboM. Pemenwe orudyeckux 3agad. PenieHwue
3aad  1nepedopoM BCE€X BO3MOYKHBIX BapHUaAHTOB.
Hcnonp30Banue mpu pelIeHUuN 3aaad TaOJHI] U CXEM.
Pemenue 3agad4, COJZIep KalIuXx 3aBUCHUMOCTH,
CBSI3BIBAIOIIUE BCJIMYUHBI: CKOPOCTb, BpeMmsI,
paccTosiHue; eHa, KOJUYECTBO, CTOUMOCTh. EaMHUIIBI
HU3MEpEHUsI: MaccChl, O00BEMA, IICHBI, PaCCTOSHUS,
BpeMeHH, CKopocTH. OCBs3b MEXAYy CSAUHUIAMU
U3MEPCHHUS Ka)K 10 BECJIUYHHBI.

Pemenue oCHOBHBIX 3aja4 Ha JPOOH.

IlpencraBnenre HaHHBIX B BHJIE TAOJMII, CTOJOYATBHIX

JTaarpaMm.

Hacnaonaa zeomempus

Harnsigaele  npeacraBiaeHus o purypax  Ha
IUIOCKOCTH: TOYKa, IpsAMasi, OTPE30K, JIy4d, YIOJl,
JIOMaHasi, MHOTOYT'OJIbHUK, OKPY>XHOCTb, KPYyT. YTOJI.
IIpsamoii, ocTpbIil, TYIOU U Pa3BEPHYTHIN YTJIbL.

JdnuHa oTpe3ka, METPUYECKHE EIUHULBI UINHBI.
Jnnna JIOMaHOM, IIEPUMETP MHOT'OYT'OJIbHUKA.
N3mepeHnne U MIOCTPOCHUE  YIJIOB C  IOMOLIBIO
TpaHCIIOpTUpA.

Harmsinaele  mpeacraBiaeHus o urypax  Ha
IIOCKOCTH: MHOT'OYT'OJIbHHK; OpsSIMOYTOJIBHUK,
KBaJpaT; TPEYTOJbHUK, O paBeHCTBE QUTYP.

N3006paxxenne ¢uryp, B TOM 4YHCIIE Ha KJeT4aTOU



Oymare. IlocTtpoenme koH(purypammii w#u3 YacTeu
IPsIMOU, OKPY>KHOCTH Ha HEJIMHOBAHHOM M KJIETYATOU
Oymare. Hcrionp3oBaHME CBOWCTB CTOPOH M YIJIOB
IIPsIMOYTOJIBHUKA, KBaJpara.

[Inomane npsSIMOYrolbHHKAa W  MHOI'OYT'OJIbHUKOB,
COCTaBJIEHHBIX M3 MPSIMOYIOJbHUKOB, B TOM 4YHCIE
¢puryp, wn300pak€HHBIX Ha KJeTdaTol Oymare.
EnyHunbI U3MEepeHust TII0MIaan.

Harnsinuele mnpencTaBieHUsT O MPOCTPAHCTBEHHBIX
(urypax: mpsSMOYTroJbHBIM  Tmapasuienenunen, Kyo,
MHOT'OTPAHHUKH. N300paxxenue OPOCTEUIINX
MHOTOIrpaHHUKOB. Pa3BEépTku KyOa WU mapasuienenunesa.
Co3nmanue Mojener MHOIOrpaHHUKOB (M3 Oymaru,
OPOBOJIOKH, TJIACTUJIIMHA U JIP.).

OO0BEéM mOpsIMOYTOJILHOTO Tlapajuienenunena, Kyoa.
Enunaunel nuamepeHust oobEma.

6 xacc

Hamypanvusie uucna

Apudmernieckue ACUCTBUSI C  MHOTO3HAYHBIMH
HaTypaJIbHBIMHU  4YHcCJIaMU. UYHCIOBBIE  BBIPAXKCHHUS,
MOPSIAOK JICUCTBUH, HUCTIOJIb30BaHUE CKOOOK.
Hcnonb30Banue NMpU BBIYUCICHUSIX TTEPEMECTUTEIBHOTO
U COYETATEeIIbHOIO CBOMCTB CIIOKEHHUSI U YMHOYKEHUS,
pacrpeneauTeIbHOro CcBOMCTBa YMHOEHHUSI.
OkpyrJiieHue HaTypaJibHbIX yucel. JleauTean u KpaTHbIe
qycia; HauOoMbIINN OOIMI AeJTUTENh U HauMEHbIIIee
obiiee kparHoe. J[emuMOCTh CyMMBI U IIPOU3BEJICHUS.
Jlenenue ¢ ocTaTKOM.

Jlpoou
OOBIKHOBEHHasi JIpOOb, OCHOBHOE CBOMCTBO JpoOH,

cokpaienue napobeii. CpaBHeHHWE U YIIOPSIOYHBAHUE
npobeii. Pemienue 3aj1ad Ha HaAXO0XACHHE YacTH OT
eJI0r0 U ILEeNoro 1o ero 4dactu. JpoOHoe YHucio Kak
pe3ynbTar neneHus. lIpeacraBieHue AECATHUYHOU JIpoOHU
B BHUJE OOBIKHOBEHHOM JpoOM U  BO3MOXKHOCTH
OpEJICTaBIICHUsT  OOBIKHOBEHHOW  ApoOu B BUIC



necaTUdHOM. JlecsiTuuHble JapoOU U METpHUYECKas
cucrema mMep. ApudMeTudecKkrue NSUCTBUS W YHUCIIOBBIE
BBIP@OXKCHUSI C OOBIKHOBEHHBIMH H  JECATHYHBIMHU
pOOsIMU.

OtHouieHnue. Jlenenue B JaHHOM  OTHOIIEHUM.
Macuita6, nponopuus. IIpumenenue npomnopuuii mnpu
peumeHun 3aaay.

Ilomarue mnponeHra. BpluucieHune mnOpouLeHTa OT
BE€JIMYMHBI M BEJIWYUHBI IO €€ NpOLEeHTYy. BrIipaxxeHue
OPOLICHTOB JECITUYHBIMU Apo0simu. Pemnienune 3anau Ha
OpOLEHTHI. BpIpa)keHHWe  OTHOLIEHUsI BEJIWYUH B
NpPOLEHTAaX.

Ilonosrcumenvuvie u ompuyamenvHvle uucia

ITonmoxxutenbHbIE W OTpUIlaTeIbHBbIC umcnaa. llembie
qucla. Monaynb 4quca, reoMeTpudecKas
UHTEepHpeTanuss Moayist dyucia. M3o0paxeHue 4ducel
Ha KOOpAWHATHOM mnpsaMou. UHCIOBBIE NPOMEXKYTKH.
CpaBHeHnue ywucesn. ApudmeTrndeckue JISUCTBUS C
MOJIOKUTEIbHBIMH U OTPULATEJILHBIMU YHCJIaMU.

IIpsimoyronpHasi cuctemMa KOOpJAMHAT Ha ILJIOCKOCTH.
Koopaunatel TOYKM Ha IUIOCKOCTH, abcuucca U
opaunara. Iloctpoenue Touek wu  ¢uryp Ha
KOOPAUHATHOMN IJIOCKOCTH.

Bykeennwvie sviparcenusn

IIpumenenue OyKB [JIs8 3alMCH MaTEeMaTUYECKHUX
BbIpaKCHU M u MPEUTOKEHUM. CBoiicTBa
apudmeTnueckux JIeucTBUN. BykBeHHBIE BBIpaXXEHUS U
4HCJIOBbIE MOJCTAaHOBKH. ByKBEeHHBIE paBEeHCTBa, Ha-
XOXKJIEHHE HEW3BECTHOIO KOMMOHEHTa. @DOpMynbl;
dbopmynel TIepuMeTpa M TUIOIIAHA TIPSIMOYTOJBHUKA,
KBajJpara, o0ObEMa nmapajienenuneaa u Kyoa.

Pewenue mexcmoeswvix 3adau

Peurenue TCKCTOBBIX 3aga4 apI/I(l)MeTI/IqCCKI/IM
crmocooboM. PelnneHne Iormyeckux 3aga4d. PemneHue
3aga4 HCpCGOpOM BCCX BO3MOIKHBIX BApHUAHTOB.

Penienue 3aga4y, COZCPIKAIIUX 3aBUCHUMOCTHU,
CBs3BIBAKOIIIMX BCJIIMYMHBI: CKOpPOCTB, BpcCwms,



paccrosiHue; eHa, KOJIMYECTBO, CTOUMOCTB;
OPOU3BOAUTEIBHOCTD, BpeMsi, 00bEM padoThl. EnuHUIIBI
U3MEPCHMUSI: Macchl, CTOUMOCTH; paccTostHus,
BpEeMEHH, CKOpocTh. CBs3p MEXAy CIUHUIAMHU
U3MEPEHUST KaK10W BEIIUYHHBI.

Pemenme  3amad, CBSI3aHHBIX C  OTHOIICHHUEM,
IPONOPIHOHAITBHOCTHIO BEJIMYHH, MPONICHTAMU;
peleHne OCHOBHBIX 3a7lay Ha JIPOOUHU IMPOIIEHTHI.

OneHka W TPUKUIIKA, OKPYTJICHHE pe3yJibTaTa.

CocrtaBneHue OyKBEHHBIX  BBIPpaXXEHHUU  T10

YCJIOBHIO 3aJIa4H.

IIpencraBnenne JaHHBIX C TOMOIIBIO TaOIHIl H
muarpamm.  Cronbuartble  JgUarpamMmbl: YTCHHE U
nocTtpoeHue. UTeHne KpyroBhIX JUarpaMMm.

Hacnaonaa zeomempus

Harmsimaeie  mpencraBieHuss o purypax  Ha
IJIOCKOCTH: TO4YKa, TIpsiMasi, OTPE30K, Jyd, YTOJ,
JomMmaHasl, MHOI'OYTOJIbHUK, 4eThIPEXYTONBHUK,
TPEYTrOJBbHUK, OKPYKHOCTb, KPYT.

BzaumHoe pacnoyioxkeHue JAByX ~HOpPsSMBIX  Ha
IJIOCKOCTH, napaJjuiejabHbIe npsiMble,
OepIeHANKYJISIpHBIE  IIpsiMble.  3mepenue  pac-
CTOSIHUW: MEXIy JBYMsI TOYKaMH, OT TOYKHU J0O
OpsSIMOM; NJIMHA MapuIipyTa Ha KBaJIpaTHOM CETKe.

N3mepenne u TIOCTPOCHHE YIJIOB C IIOMOMIBIO
TpaHcOoopTupa. Buasl TpeyroibHHUKOB: OCTPOYTOJbHBIM,
NPSIMOYTOJBbHBIN, TYNOYTOJBbHBIN;, paBHOOEIPCHHBIN,
PaBHOCTOPOHHUIA. YeThIpEXYTOIBHUK, OpUMepbI
4eThIPEXYTOIBHUKOB. I[IpsimOoyronpbHUK,  KBagpar:
HUCIIOJIb30BaHUE CBOWCTB CTOPOH, YIJIOB, JUAaroHaJieiu.
N306paxenue TeOMETPUUECKUX dburyp Ha
HEITMHOBAaHHOW OyMare ¢ WCIIOJIB30BaHUEM ITUPKYJIS,
JTUHEWKH, yroJibHUKa, TpaHcroptupa. I[loctpoenuss Ha
KJIeT4aTou Oymare.

Ilepumerp w™mHOTOyronpHuKa. l[loHsATHE TULIOIIAIU
purypsr; €JTMHUIIBI U3MEpPEHHUS MJIOLIA H.
ITpubnu>x€HHOE U3MEpEeHHe MIoInaau Gpuryp, B TOM



qyuciae Ha  KBaapaTtHou cerke. [Ipubmmxénnoe
U3MEPEHUE JUIMHBI OKPY>XHOCTH, ILIOLIA U KpyTa.
CummMmeTpusi: LEeHTpajlbHasl, OCEBasi M 3€pKaJibHas
CUMMETPHH.

ITocTpoerne cCUMMETPUUYHBIX (PUTYD.

Harnsinuele mnpeacraBiieHUsT O IIPOCTPAHCTBEHHBIX
dburypax: mapamienenmnen, kKyO, Npu3ma, OUpaMUA,
KOHYC, UWIWHAp, Mmap u cdepa. H3o0paxkeHnue
NpOCTpaHCTBEHHBIX  ¢uryp. Ilpumepsr  pa3BEpTOK
MHOTOIpaHHUKOB, HUJIMHIApa U KoHyca. Co3naHue
Mojeneil MpOCTpaHCTBEHHBIX ¢uryp (u3 Oywmaru,
OPOBOJIOKH, TLIACTHIJIMHA U JIP.).

ITonstme oOBEMA; e€IUHUIIBI H3MEpPEeHHs OoOBEMA.
OO6BEM NpsSIMOYTOJIBHOTO Tapaiesienuiena, Kyoa.

IIJTAHUPYEMBIE ITIPEJIMETHBIE PE3YJbBTATBI OCBOEHUA
PABOYEHU ITPOI'PAMMBI KYPCA (I1IO 'OJAM
OBYYEHMUA)

OcBoenne ydueOHOro kypca «Marematuka» B 5—06
KJlaccaX OCHOBHOW MIKOJBI JOJDKHO OOecrnedYnBaTh
JIOCTHDKCHHE CJICTY FOIITX MMPEeAMETHBIX
o0Opa3oBaTebHBIX PE3YJILTATOB:

5 knacc

Yucna u eviuucnenusn

- IlonumaTh U TPaBUWIBHO YHOOTPEOJATH TEPMHUHBI,
CBsI3aHHbIE C HaTypaJIbHbIMHU 4H1CJIaMH,
OOBIKHOBEHHBIMU U JICCATUUYHBIMHU JIPOOSIMU.

- CpaBHUBaTh M YINOPSAOYUBATH HATypaJbHbIC YMCIIA,
CpaBHHBAaTh B IIPOCTEUINHNX CIIy4dassX OOBIKHOBEHHBIC
poOu, IeCITUYHBIE IPOOH.

- COOTHOCHUTH TOYKY Ha KOOPAWHATHOU (YHUCIOBOI)
OpsiMOM €  COOTBETCTBYIOIIIMM €M  YHCIOM WU
n3obpakaTb HaTypajbHbIE YHCIIAa TOYKAMH  Ha
KOOPAWUHATHOUW (YUCIOBOI) MIPSIMOM.

- BreimnonssaTe apudmerudeckue JEUCTBUSA C
HaTypaJbHBIMH  YHUCIIaMU, C  OOBIKHOBECHHBIMH
APOOSIMH B IPOCTEUIITNX CITydasiX.



- BremoassTe HOpOBEPKY, MNPUKUIAKY pe3yjbTara
BBIYUCIICHUU.
- OKpyrJisATh HaTypaJbHBIE YHCIIA.

Pewenue mexkcmosoix 3aoau

- Pemarsr TeKCTOBbIC 3agadd  apuUPMETHUCCKUM
CITOCOOOM M C TOMOIIBIO OPTAHHU30BAHHOTO KOHEYHOT'O
nepedopa BCEX BO3MOXXHBIX BAPUAHTOB.

- Pemrate 3amaum, copaepkaimue  3aBUCUMOCTH,
CBSI3bIBAIOIIINC BCJIHUYHHBI: CKOpPOCTh,  BpeMH,
paccTosiHue; IeHa, KOJTU9IEeCTBO, CTOUMOCTb.

- Hcmnonp30BaTh KpaTKHUE 3aIlliCH, CXEMbl, TaOJHIIbI,
0003HaYeHUs ITPU PEIICHUH 3aj1ad.

- Tlonp30BaThCss OCHOBHBIMH CJIUHHUIIAMH H3MEPCHUS:

IICHBI, MAaCCHI; PACCTOSIHUS, BPEMEHH, CKOPOCTH;

BBIpaKaTh OJTHU CAWHUIILI BEJTU-UUHBI Yepe3 ApyTHhe.

- NI3Bnekarh, aHAITM3UPOBATH, OIIECHUBATh HWH(OPMAITHIO,
OpeACTaBIICHHYO B TaOiuile, Ha  cToja04YaTou
JauarpamMme, — UHTEPIPETHPOBATh  MPEACTAaBJICHHBIC
JIaHHBIE, UCITOJIB30BaTh JaHHBIC IPU PEIICHUHN 3a7a4.

Hacnaonaa zeomempus

- [Tonp30oBaThCs r€OMETPUUYECKUMHU TMMOHSTHUSIMU: TOYKA,
npsimasi, OTPE3OK, JIy4, Yroj, MHOTI'OYTrOJbHUK,
OKPY>XHOCTb, KPYT.

- [IpuBoiuTH IpUMEpPHI OOBEKTOB OKPY’KAIOIIETO MHUPAa,
UMerIunx (GopMy  HU3YUYEHHBIX TI'€OMETPUYECKUX
duryp.

- Ucnonp30BaTh TEPMUHOJIOTHIO, CBI3aHHYIO C yTJIaMHU:
BepIIMHA CTOPOHA; C MHOIOYrOJbHUKAMH: YTOII,
BEpIINHA, CTOPOHA, JUAroHallb; C OKPY>XHOCTBIO:
paauyc, nuameTrp, LUEeHTP.

- N300pakaTh U3ydYeHHbIE TeoOMeTpHUUIecKrue QUrypsl Ha
HETMHOBAaHHOW ¢ KJIeTYaTOW Oymare ¢ MOMOIIBIO
MUPKYJIST U JTAHEUKH.

- Haxoautes AJHMHBI OTPE3KOB HENOCPEACTBEHHBIM
U3MEPEHUEM C MNOMOIIBIO JTUHEHWKHU, CTPOUTH OTPE3KU
3aJTaHHOU JIJIMHBI; CTPOUTH OKPYKHOCTh 3aJIaHHOTO
panuyca.



- Hcnonp3zoBare CBOMCTBA CTOPOH U YyIJIOB
IIPpAMOYTOJIbHUKA, KBajgpara Ui HUX IIOCTPOECHUs,
BBIYUCJIICHUA TIJIOIIAAN U IICpUMCTpPAa.

- BpluuciaaTe nepuMeTrp M IUIOLNAJAbL KBaapara,

OpsIMOYTOJIbHUKA,  GUryp, COCTaBJICHHBIX W3
OPsIMOYTOJIbHUKOB, B TOM  YHCIIC duryp,
N300paXEHHBIX Ha KJeT4aTol Oymare.

- ITonp30BaThCs OCHOBHBIMU METPUYECKUMH

SAUHUIIAMU HU3MEPEHHUS JUTUHBI, TUTOMIAAN; BBIPA’KaTh

OJTHU €AUHHUIILI BEJIUYHUHBI Upe3 ApyTHUe.
PacniosnaBarhs mapasuienenumnen, KyO, HCHOJIb30BaTh

TEPMUHOJIOTHIO: BEepIINHA, peOpo ITpaHb, H3MEPCHUSI;

HaXOJIUTh U3MEPCHUs MapasUIesieIuIie ia, Kyoa.

- Bprauciaate o00bEM KyOa, mapajuienenuriesia I1o
3aJJaHHBIM HU3MEPECHHSIM, MOJIL30BAaThCS CIUHHUIIAMH
u3MepeHust oobEma.

- Pemrare HecnoXHBIC 3a/ladd  HA ~ U3MEPCHHE
TCOMETPHUICCKUX BEJIUYUH B MPAKTUICCKUX
CUTYyaIlUsX.

6 K1ace

Yucna u evluucienus

- 3HaTh W TNOHHUMATh TEPMHHBI, CBS3aHHBIC C
pa3IMYHBIMU BUJAMH YHUCEI U CIIOCOOAMU UX 3arHCH,
NepexoUTh (€CIU 3TO BO3MOXXHO) OT OOHOM (hopmMbI
3aMUCH YHMCJIa K JPYTOM.

- CpaBHuBaTh W yHNOpPSAOYUBATH IEJIbIE 4YHCIA,
OOBIKHOBCHHBIC U JICCATUYHBIC JPOOH, CpaBHHUBATH
4uCcia OJTHOTO U Pa3HbBIX 3HAKOB.

- BpimonHsATh, codeTas YCTHBIE ¢ HUCHMEHHBIC
OpUEMBI, apudmeTnueckue e CTBUS C
HaTypaJIbHBIMU U LIEITBIMH YUCIaMH, OOBIKHOBEHHBIMU
U JIECATUYHBIMH ApOOSIMU, TOJOXKHUTEIbHBIMH U
OTPHUIATEIILHBIMH YHUCJIAMH.

- BpUHUCHATH 3HAYEHUS YHUCIOBBIX BBIPAXESHUH,
BBIOJIHATh TPHUKUJIKY ¢ OIEHKY pe3ylibTara
BBIYHCJICHUH; BBITIOJTHATH npeoOpazoBaHUs
YUCJIOBBIX  BBIPAXXKEHUI HAa  OCHOBE  CBOMCTB



apupmMeTHISCKUX ACHUCTBUM.

- COOTHOCHUTH TOYKY Ha KOOpPJAMHATHOM IIPSIMOM C
COOTBETCTBYIOIIMM €U YHCIOM M H300pakaTh YHCIA
TOYKAMHU HA KOOPAMHATHOM IIPSIMOM, HaXOIUTh
MOJYJIb 4YHCJIA.

- COOTHOCUTHP TOYKHM B IIPSAMOYTOJIBHOW cCHCTEME
KOOpJAWHAT C KOOpJAMHATaAaMH 3TOU TOUYKH.

- OKpyrJIsiTh 1LEJble YHCJa U JIECSITUYHBIC JpooH,
HaXOJUTh NPUOIUKEHUS UHCEIl.

Yucnoevie u OyKeéeHHble GbIPANHCEHUA

- IloHumate W ynoTpeodssiTb TEPMHHBI, CBSI3aHHBIE C
3alMCbIO CTCIICHU 4YMHCIJIa, HAaXOJIUThb KBaApar U KY6
quciia, BBIYHUCIIATH 3HAQUCHUI YHCIIOBBIX BBIpa}KeHI/II\/'I,
coAepIKaIlINX CTETCHH.

- ITonp3oBarbes IIpU3HAaKaMH ACJIINMOCTH,
packiaaabiBaTb HaTypaJdbHBIC quciia Ha IIPOCTHIC
MHOYKHUTEITH.

- Ilomp3oBaThCst MacITaboOM, COCTABIISITH MPOIOPIIUHA U

OTHOIIICHUSI.

- Ucttonb30BaTh OYyKBBI JJIsi OOO3HAYEHUsST YHCET NOPHU

3alliCl  MaTEeMaTHYECKUX BBIPQKCHUM, COCTaBIISITH

OYKBEHHBIC BBIpOKCHUSI ©W  (OPMYJIbl, HAXOIUTh

3HA4YCHUs] OYKBEHHBIX  BBIPAKCHHUW,  OCYIIESCTBIISIS

HEOOXOIMMBIC TTOJICTAHOBKH W IIPeoOpa3oOBaHMUSI.

- HaxoauTh HEU3BECTHBIM KOMITOHEHT PaBEHCTBA.

Peuwienue mexcmosvix 3a0au

- Pemratp  MHOroOmaroBble  TEKCTOBBIC  3aJlauM
apu(PMETHICCKHUM CITOCOOOM.

- Pemrate 3amaum, CBsS3aHHBIE C  OTHOIICHHUEM,
MTPOTIOPIIUOHATBHOCTHIO BEJIMYMH, MMPOIIEHTaMU;
peuiaTh TpU OCHOBHBIE 3aJa4U HA IPOOU U TIPOIEHTHI.

- Pemate 3amaum, coaepikaiipde  3aBUCHUMOCTH,

CBs3bIBAOIIINC BCJIIMYHUHBI: CKOpPOCTBD, BpcwMms,
PaCCTOSIHUC, ocHa, KOJINYECTBO, CTOMMOCTD,
HIPpONU3BOAUTCIIBHOCTD, Bpcwmsi, 00BéMa pa6OTBI,

HCITIOJIb3YsL apI/I(I)MeTI/I‘-ICCKI/IC HeﬁCTBHH, OIICHKY,
HNPpUKUIOKY; I10JIb30BaTbCs CAMHHUIIaMH HU3MCPCHUSL



COOTBETCTBYIOIINX BEJIUYHH.
CocTaBisiTh OyKBEHHBIC BBIPAKEHHUSI II0 YCIOBUIO

3aJa4Hu.

W3Brekatp HWHOpMALIMIO, NPEIACTABICHHYIO B
TabnuLax, Ha JIMHEWHOM, CTOJ0YaToll MM KpyroBOH
JaaarpamMmax, HHTEpPIPETUPOBATh  MOPEACTABIICHHBIC
JIaHHBIE; UCIIOJIB30BaTh JAaHHBIC IIPU PELICHUN 3a1a4.
IIpencraBnasate WHGOPMAIIUIO C MOMOIIBIO TaOIHII,
JIMHEMHOM U cToJI0YaTON AUarpamMMm.

Hacnaonaa zeomempus

IIpuBoauTH MpuUMEpPHI OOBEKTOB OKPYKAIOIIEro MUpa,
UMermmx  (GopMy  H3yUYEHHBIX TI'€OMETPHUYECKHUX
IJIOCKUX W TIPOCTPAHCTBEHHBIX (UTYpP, HNPUMEPHI
PaBHBIX U CUMMETPHUYHBIX QUTYP.

N300pakath € OOMOIIBIO LUPKYJS, JIMHEWKH,
TpaHCOOPTHpPaA HA HEJIMHOBAHHOMW M KjeTdyaTol Oymare
U3y4YEeHHbIE IUIOCKHE TIeoMeTpudeckue GUrypsl u
KOHGUTypaIuu, CHMMETPUIHBIC (DUTYPHI.

I[Tonp30BaTbCd  rEOMETPUUECKHMMM  IMOHSATHSIMU:

paBE€HCTBO ¢puryp, cummerpus; HCIIOJIb30BaTh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETpPHUEH: OCh
CUMMETPUH, LIGHTP CUMMETPHUH.
Haxonute BEIMUYMHBI YIJIOB U3MEPEHUEM C ITOMOILBIO
TpaHCIIOPTUPA, CTPOUTH YIJIbl 3aJaHHOW BEJIWYUHBI,
IOJI30BAThCS MPU PELISHUM 3a7ad IpalyCHON Mepont
YIJIOB; pacno3HaBaTh Ha 4epTeXax OCTPBIM, HpsIMOM,
Pa3BEPHYTHIN U TyHOW YIJIbI.

Beruucnsare JUTUHY JIOMaHOM, IIEPUMETP
MHOT'OYT'OJIbHUKA, I10JIb30BaThHCS eAUHULIAMHU
U3MEPEHHUS JUIMHBI, BBIpa)kaTb OJIHU €IUHUIIBI
U3MEPEHUS JUIMHBI 4epe3 ApyTHE.

HaxoauTte, ucnosnb3yss 4epTEXKHBIE WHCTPYMEHTHI,
paccTosiHUA: MEXXAY ABYyMs TOYKaMH, OT TOYKH 10
OpsIMOM, JUIMHY IIyTH Ha KBaJpPAaTHOMN CETKE.

BeraucasaTe miomanas (QUryp, COCTaBI€HHBIX W3
OpsIMOYTOJIBHUKOB, HCIOJb30BaTh pa3zOHeHue Ha
NPsSIMOYT'OJIBHUKH, Ha paBHBIE ¢urypsr,
JOCTpauBaHMUE 10 IIPSIMOYTOJBHHKA; MOJIB30BaTHCS



OCHOBHBIMU  €IMHHUIIAMH HW3MEPEHUSI IUIOIIAIH;
BBIpa)KaTh OJIHA C€AWHHUIBI HW3MEPEHUS IUIOIIAIU
qepes Apyrue.

- Pacno3dnaBath Ha MoOAENAX U HU300paKCHUSIX
MMpaMuLy, KOHYC, VTAHID, HWCTIOJIb30BaTh
TEPMHHOJIOTHIO: BEpIINHA, peOpo, IrpaHb, OCHOBAaHUE,
pa3BépTKa.

- N300pakarp Ha KJI€T4ATOH Oymare IpsIMOYTOJIbHBII
MapaIeIICITUIICI.

- Berauncisate 00BEM OpsSIMOYTOJIBHOTO
napajuiesnenurena, Kyoa, mojab30BaTbCsl OCHOBHBIMHU
SIUHHUIIAMH W3MEpeHHUsT O0O0BbEMaA; BBIpAXKATh OJIHU
SIIMHUIIBI U3MEPEHUsT 00bEMa gepes Jpyrue.

- Pemarp HecnoXXHBIE 3a/layd  Ha  HaXOXXJICHHUE
TE€OMETPHUYECKUX BEITUYNH B MPaKTHYIECKUX
CHUTyaIusX.



TEMATHUYECKOE TIJIAHUPOBAHUE YYEBHOI'O KYPCA (ITO 'OJAM OBYYEHUS)
5 knacc (ue menee 170 )

C HaTypaJdbHBIMHW YHCIIaMH.

CaoiicTBa HY A pu
CIIO)KEHHH W YMHOXXCHUH,
CBOMCTBa € IUHUILIBI npu
YMHOEHUU. IlepemecTu-
TEJIbHOE W COYeTaTeJIbHOE
CBOMCTBA CJIOKEHUSA H
YMHOKCHHS,
pacopeneauTenbHoe

CBOfICTBOYMHO)K@HHSI.

,HCJ'II/ITC)'II/I W KpaTHbIC YuUCIa,
Pa3JI0KCHUC quciia Ha

Hazpanne
pasjaena (Tembl) OcHOBHOE coJep:kaHue OcHOBHbIE BHIbI JeSITEJILHOCTH 00y4YalOIUXCS
Kypca (4uciao
4acoB)
HarypanbHble Hecsatununas cucrema | Uurarh, 3alUCBIBATH, CPABHUBATH HATypaJIbHbIC
yucJa. CUHCJICHHUS. Psim | umcia; mpeaaaratb M 00CYyKIaTh  CHOCOOBI
JeiicTBus c HaTypaiabHBIX quces. | YHOPSAOYMBAHUS YUCEI.
HATYPaJIbHBIMH Harypaneueiii psaa. UYwucno | H300pakaTe KOOpAMHATHYIO MpPAMYIO, OTMe4YaThb
YMucaaMu 0. HarypanpHble 4Ynciia Ha | YHCIIa TOYKaMU Ha KOOPJAMHATHOW  MPIMOW,
(43 9) KOODPJIMHATHOM NpsSIMOii. | HAXOAMTH KOODJIMHATHI TOUKH.
CpaBHenue, okpyrienue | HceaenoBaTh cBolicTBa HaTypalbHOTO psjia, YHCE
HaTypaIbHBIX YUCEI. O u 1 mpu cnoXeHUM U YMHOKCHHUH.
A . Hcnoab30BaTh NPaBUJI0 OKPYTICHHUS HATypadbHBIX
pudMeTHIECKHEe OEUCTBUS

4qHCel.
BbINOJIHATH apudpMeTuyecKue aeidcTBUs c
HaTypaJbHbI- MU YHUCJIAMH, BBIYMCJIATH 3HAUCHUS
YUCIOBBIX BBIp@KEHHH €O CKOOKkamMum © 0Oe3

CKOOOK.
3anuchIBaTh TIPOW3BEICHWE B BHUIE CTENCHH,
4YUTATh CTENCHHU, HCHO0Jb30BATHh TEPMUHOJIOTHIO
(ocHOBaHHWE, IIOKAa3aTedb), BBIYUCJIASATH 3HAYEHHA
CTEleHEeH.
BpInoJiHATE NPUKHAKY M OLEHKY 3HAa4YeHUU

YHUCIOBBIX BBIPAXKEHHH, NMpeAaararb U NPHUMEHATH
NPUEMBI IPO- BEPKU BBIYUCIICHU.
Hcnoab30BaTh NPH BBIYUCICHUAX IEPEMECTUTEIBHOE




MHOXHUTCIIHN. ,Z[CJ'IGHI/IC C U COYeTaTEJIbHOE CBOICTBA CIIOXKCHHS U YMHOXCHUA,

OCTaTKOM. IIpoctrie U | pacrpeneruTeIbHOe CBOMCTBO YMHOCHHS
cocraBHbIe yuciia. [IpusHaku | (opmyaupoBaThb " NPUMEHSThH nmpaBHJia
aenumocTH Ha 2, 5, 10, 3, 9. peoOpa30BaHUS YHCIIOBBIX BBIPAXKCHUM Ha OCHOBE

CBOMCTB apudMeTHUYECKUX IECHCTBHM.
CrenieHb C  HaTypaJlbHBIM pud Aeuc

IIOKa3aTcCJICM.




YHucnosbie BBIPA>KEHUSI;
nopsi- JOK NeUCTBUM.

Pemmenue TEKCTOBBIX 3aaa4
Ha BCC apI/I(bMeTI/IquKI/Ie
Z[eﬁCTBPIﬂ, Ha JBHWXCHHUC H
ITOKYIIKHN

HccaenoBartnh YUCJIOBBIC 3aKOHOMCPHOCTH,

BBIJIBUTATh " 000CHOBBIBATH TUIOTE3bI,
dopmynupoBats  0000mIeHHsT W = BBIBOABI IO
pe3yabTaTam MPOBEEHHOTO HCCIIEIOBaHUA.

®opMyJUpOBaTh  ONpeAeeHUsl  JeIuTens U
KpaTHOTO, HA3bIBATh JEJIUTEIN U KpaTHbIE 4YMCIIa;
pacmo3HaBaTh IIPOCTbIE U COCTaBHbIE YHCIA;
dopMmyanpoBatb M NPUMEHATh  NPHU3HAKHU
nenumoctd Ha 2, 3, 5, 9, 10; mpuMeHSATH aJIropuT™M
pa3jioKeHUs YHuclIa Ha MPOCThle  MHOXUTENH;
HAXOJUTh OCTAaTKM OT JeJEHHS U HEIMOJHOe
4acTHOE.

Pacno3HaBaTthb HUCTUHHBIE u JIOKHBIE
BBICKA3bIBaHUSA o HaTypaJbHBIX 4JuCcIax,
NPUBOJUTH MPUMEPBI U KOHTP-IPUMEDPHI, CTPOUTH
BbICKA3bIBAHUSI U OTPUIIAHUS BBICKA3bIBAHUH O
CBOMCTBaX HAaTypaJbHBIX YHCEI.

KoHcTpyupoBaTh MaTeMaTH4YeCKHe MPeII10KeHHs C I10-
MOIIBIO CBA30K «U», «HUIU», «ECIH..., TO...».
Pemarp  TexcToBele 3amaduM  apuPMETHUECKUM
CIIOCOOOM, HCHOJb30BAaTh 3aBHCHMOCTH MEXIY
BEJIMYMHAMH (CKOPOCTBH, BPEMsI, pacCTOSIHHUE; II€Ha,
KOJIMYECTBO, CTOUMOCTB U Jp.): AHAJIU3MPOBATH U
OCMBIC/IMBATH TEKCT 3a/1a4d, nepedopmMyIupoBaTh
ycloBue, U3BJIEKATH HEeoOXOqUMBIE  JaHHBIE,
YCTAaHABJIMBATH 3aBUCUMOCTH MEXAYy BEJIMYUHA- MM,
CTPOUTH JIOTUYECKYIO HENOYKY PACCYKIACHUN.
MoaeqMpoBaTh X0J1 PELUICHUs 3a1a4U C MOMOIIBIO
pUCYHKa, CXEMBbI, TaOJIHIIBI.

IlpuBoauTh, pa3sdupaTb, OUNCHMBATBL pPA3JIUYHBIE




peuIeHus1, 3anUCH PEIICHUH TEKCTOBBIX 3ajad.
KpuTnyeckn oOmeHHWBATH IOJYyYEHHBIH pe3yibTarT,
OCYLIECTBJSATH CAaMOKOHTPOJIb, MPOBEPsisi OTBET Ha
COOTBETCTBHE yCJIOBHIO, HAXOAUTH OIIHOKH.
Pemars 3amaum ¢ mnDoMombl0 1mepedopa Bcex
BO3MOJKHBIX BADUAHTOB.

3HAKOMHUTHCS ¢ UCTOpHUell pa3BuUTHs apu(PMETHKH

Ha3Banue
pasiena (Tembl) OcHOBHOe cofiep:kanue OcHOBHbIE BHABI AESITEIHHOCTH 00Y4aKOUIMXCSI
Kypca (yucio
4acoB)
Harnsgnas Touka, npsimasi, oOTpe3ok, | PacmosHaBaThb Ha yepTrexkax, pUCYHKaX,
reoMeTpusl. ay4. Jlomanasi. M3mepeHue | ONUCBIBATB,  HCIOJB3Ysl  TEPMHHOJIOTHIO, U
JIununu Ha JJITAHBI OTpE3Ka, u3o00paxkaTh c IOMOIBIO 4epPTEKHBIX
miockocrn (12 METPUYECKUE €JIUHHUIBI | WHCTPYMEHTOB: TOYKY, IIPSIMYIO, OTpPE30K, JIyd,
q) U3MEepEeHUs JUIMHBL. | YTOJI, JOMaHYI0, OKPY>KHOCTb.
OXpyXHOCTbU KPYT. Pacno3HaBaTh, MNPUBOIAMTH NpHUMepbl O0OBEKTOB
€aJbHOTO MHpa, HUMEIIMNX (OpMYy H3YyUEHHBIX
ITpakTuaeckas paboTta P pa, i (bopmy Y
(uryp, oneHNBaTh UX JIMHEHHBIE PA3MEPBHI.
«lloctpoenne  y3zopa u3 o
o Hcnoab3oBaTh JIMHEHKY W TpPaHCHOPTHP Kak
OKPY>KHOCTEI.
WHCTPYMEHTBI UISI TIOCTPOCHHUS W HM3MEPEHHUs:
Yron. IlpssMOH, OCTpBIA, | u3MepsiTH JUIMHY OT- pE€3Ka, BEIMYHMHY YIVIa;

TYyHOH U pa3BEPHYTHIN yIJbI.
N3mepenue yrnos.

ITpakTuueckas
«ITocTpoeHnue yrioB»

pabora

CTPOMTBL OTPE30K 3aJaHHOU JJIMHBI, YTOJl, 3aJaHHOU

BEJIMYMHBI;, OTKJAAbIBATHL LHUPKYJEM  paBHBIE
OTPE3KH, CTPOUTh  OKPYKHOCTH  3aJaHHOIO
panuyca. H3o00paxkarsb KOH(pUTypanun
reOMETPUYECKAX ¢duryp us3 OTPE3KOB,

OKPY>XHOCTEM, HMX YacTedl Ha HEJIWHOBAaHHOU U




KiIeryarod Oymare; mpeajaratb, OINHUCHIBATH U
00Cy)KIATh CIHOCOOBI, AJITOPUTMBI ITOCTPOCHHUS.
Pacno3naBarb M uU300pakaTb Ha HEJIMHOBAHHOW U
KJIeT4yaToil Oymare mpsiIMOH, OCTpBIH, TYINOH,
pa3BEPHYTHINYTIIBI; CPABHUBATH YTJIBL.
BbIuucasiTe JJIMHBI OTPE3KOB, JIOMaHBIX.
ITonumMaTh W HCHOJB30BATH NPH pelIeHHH 3aaav
3aBHCHMOCTH MEXJY €IUHUIIAMU  METpHUYECcKOM
CHUCTEMBI Mep; 3HAKOMHUTBCS C HEMETPUUYECKUMHU
CHUCTeMaMH Mep; BBIPakaTh [UIMHY B Pa3IMYHBIX
enuHuIax u3Mepenus. MHcciaenoBarb QuUrypsl u
KOH(HUTYpaALMH, UCTIOJIB3Ys IIU(POBBIE peCypPCHI

OOBIKHOBEHHbIE
apoou
(48 )

JpoOs. ITpaBubHBIC u
HEIpaBUJIbHbIC Jpoou.
OCHOBHOE CBOWCTBO Jpo0Ou.
CpaBHeHue Jpooeil.

CioxeHue ©W  BBIYHUTAaHHE
OOBIKHOBEHHBIX apoOei.
CMmerranHas IpOOk.
YMHOXeHUue U neJIeHue
OOBIKHOBEHHBIX apooeif;

B3aMHO OOpaTHBIC IPOOH.

Pemnrenne TeKCTOBBIX 3amad,
coaep KaInx IpoOu.
OCHOBHEIC 3a7Ta4d Ha JIPOOU.

IIpumenenne  OykB st
3aluCH MaTeMaTUYEeCKUX
BBIPAXKECHUN UIIPEUIOKESHUN

MoneaupoBatbs B rpadUyecKoil, NPEIMETHOMU
bopme, ¢ moMOmIBIO KOMIBIOTEpA MOHATHS U
CBOWCTBA, CBSI3aHHBIE C OOBIKHOBEHHOU JAPOOBIO.
YuraTth H 3alMChIBATh, CPaBHHBATh
OOBIKHOBEHHBIE Ipo0H, MpeaIaraTb, 000CHOBBLIBATH U
00Cy:KIATh CMOCO0BI YIIOPSIOYUBAHUS POOCHt.
HN306paxkarh OOBIKHOBEHHBIC APOOM TOYKAMH Ha
KOOPAWHATHOM OpsSIMOiA; HCI0JIb30BaTh
KOOPJIMHATHYO NIPSIMYIO JJIsI CPaBHEHUS APOOEii.
®opMyJIHPOBaTh, 3aMUCHIBATH € MNOMOIIbI0 OYKB
OCHOBHOE CBOMCTBO OOBIKHOBEHHON podu;
HCIMO/Ib30BAaTh OCHOBHOE CBOWCTBO JpoOW s
COKpameHuss Jpobeld W Tpu- BeAeHHs ApodH K
HOBOMY 3HaMEHAaTEeJIIo.

IIpeacraBiasiTh CMENIAaHHYIO JApoOb B BHIE
HEIPaBUIILHON W BBIJICIATH HEIYI0 YacTh YHUCIIa U3
HEIPaBUIIBHOM IpOOH.




BpInOTHATH apudgmMeTnyecKune aeicTBus c
OOBIKHOBEHHBIMHM JPOOSIMH; NPUMEHATH CBOIiCTBa
apumMeTnuecKkux ACHCTBUU Ui paldOHATU3AIUA
BBIYUCIICHUH.

BuImoaHAT, NPUKHAKY M OIEHKY pe3ylibraTa
BBIYMCIICHUH;, TpeAsaratb M NPHMEHATH NPHEMBI
NPOBEPKH BBHIYUCIICHUI.

IIpoBoauTh McCAeAOBAHUA  CBOWCTB  JIpoOeH,
onmupasiACb Ha YHUCIOBBIC OJKCIICPUMCHTHI (B TOM
4HUCJIe C TIOMOMNIBI0O KOMITHIOTEPA).

Pacno3naBarsb VCTUHHbBIE u JIO’)KHBIE
BBICKA3bIBaHUSI O APOOSX, MPUBOAUTH MPUMEPHI U
KOHTPHPUMEPBI, CTPOUTh BBICKA3BIBAHUA U
OTPHULIAHUS BBICKA3bIBAaHUM.

Pemrate  TekcTOBBIE  3ajaud, cojeprKalue
IpoOHBIE JaHHBIC, U 3aJa4d Ha HaXOXKJICHHUE YacTHU
LIEJIOr0 M IEeJOTO IO €ro 4YacTH; BBIABJIATH HX
CXOJCTBA U Pa3JIudMsl.




Ha3zBanue
paznesa (Tembl)

OcHoBHOe coaep:kaHue

OcHOBHBbIE BUABI JAeATEIHLHOCTH 00y4aI0IIMXCS

Kypca (4uciao
4acoB)
MoaeaupoBaTh X0JI PEUISHUS 33Ja4H C ITOMOIIBIO
pHUCYHKa, CXEMBbI, TaOJIHUIIbI.
[IpuBoauTh, pa3zdupaThb, OUEHUBATH pa3JIUYHBIC
peleHus, 3alUCu PelleHU TEKCTOBBIX 3a1a4.
Kpurnyeckn omeHHMBATh IOJYUYCHHBIH pe3yJibTarT,
OCYIIECTBJISITH CAMOKOHTPOJIb, IIPOBEPsIsI OTBET Ha
COOTBETCTBHE YCJIOBHIO, HAXOJAUTH OIIHOKH.
3HAKOMHMTBLCH € MCTOPHEH pa3BUTHUSL apU()METHKH
Harnsgnas MHOTrOoyTroJIBbHUKH. OnuceiBaTh, UCTIOb3YS TePMHHOJIOTHIO,
reoMeTpus. YeThIpEXYTrOJbHUK, H300pakaTh c OMOLIbIO 4epTEKHBIX
MHoOroyroabHuK MPSIMOYTOJIbHUK,KBaJIPaT. UHCTPYMEHTOB W OT pPYKH, MOJEINPOBaTh U3
u(10 u) TpakTHuecKkas paGora %}IMaI‘I/I MﬁoroyroanI/IKI/I(.S
LipasonuT. npaep oGuesrop peamuiors xipe
IPAMOYTOJIBHITIA ¢ MPSIMOYTOJIBHHKA KBajpara TprrOJ'II;HI/IKa’
3aJJaHHBIMU CTOpPOHaAMH Ha L ’ i
o OLIEHMBATh HUX JMHEHHBIC pa3Mepbl. BRIYHCIAATH:
HEJIIMHOBAHHON Oymare».
TIEPUMETP TPEyTOJILHUKA, MPsIMOYTOJIbHUKA,
TpeyronbHuk. MHOIOYTOJIbHUKA; IUIOMAAb MPSAMOYTOJIbBHHUKA,
ITnomane u nepumerp | KBalpara.
IPSMOYTOIBHHUKA u | H300paxkarb OCTPOYTOJBHBIC, NMPSIMOYTOJBHBIE H
MHOTOYTOJIBHUKOB, TYTIO-yTOJbHBIE TPEYTOJIbHUKH.
COCTABIIEHHBIX n3 | CTPOMTH Ha HEJIMHOBAHHOW M KieTyaTol Oymare

IpAMOYTOJIbHUKOB,

KBaAparT U MNpsAMOYTOJIbBHUK C 3aJaHHBIMHU JJIMHAMH




CIAUHUIIBI
IIomanau.
MHOTI'OYTOJIbHUKa

U3MEPEHUS
Ilepumerp

ctopoH. HMcciienoBarh CBOCTBA NPSIMOYTOJIBHHKA,
KBajJpara IyTéM OKCIEPUMEHTAa, HAOIIOACHUS,
U3MEpEeHUs, MOJICIINPOBAHUSI; CpaBHUBAaTh
CBOICTBa KBajpaTa U NpsIMO-yTroJbHUKA.

KoncTpyupoBats MaTeMaTH4YeCKHUe NMPeIJI0OKEHHs C T10-
MOIIBIO CBSI30K «HEKOTOPBIN», «ITH0 00T Y.
Pacno3naBarnb WCTUHHBIC u JIOKHBIE
BBICKA3bIBAHUSI O MHOTOYTOJbHUKAX, NMPUBOJAUTH
npuMepbl 1 KOHTPIPUMEPHI.

HccaenoBaTh 3aBHCHMOCTH IUIOLIAAM KBajgpara OT
JUTUHBI €T0 CTOPOHBI.

Hcnosb30BaTh CBOMCTBA KBAaAPaTHOW CETKU JIS
nocrpoeHus (Guryp; pazomBaTh MOPSIMOYTOJBHUK
Ha KBaJIpaThl, TPEYTrOJIbHUKU; COCTABJIATH (QUTYPBI
U3 KBaJApPaTOB U IIPSIMOYTOJFHHUKOB U HAXOIUTH HUX
10T, pa3ouBaTh urypsr Ha
OpSIMOYTOJIBHUKH M KBaJpaThl M HAXOOUTHh HX
TJTOMIATh.

BpipaskaTs BeIMYHWHY IUIOMIAAH B  Pa3IUIHBIX
eIMHUTIAX W3MEPEHUS METPHYECKONW CHUCTEMBI Mep,
MOHUMATHh U HCIOJb30BATH 3aBHCHMOCTH MEXIY
METPUYECKUMU SIUHUIIAMH U3MEPEHHUS TIIOMIA I,
3HAKOMHUTBCS ¢ IPUMEPAMU MPUMeHeHH s TUTOMAIN U
IepuMeTpa B TNPAKTHUYSCKUX cUTyanusx. Pemars
3alayd W3 pea’dbHON IKHW3HHW, Mpeajaratb H
00CcyxK1aTh pa3-JIMYHbIe CNIOCO0bI pElIeHUs 3aJa4




HdecsiTnunbie
apoon
(38 u)

HecsiTuyHasi 3amuch OpoOei.
CpaBHeHUE JICCATUYHBIX
JpoOeii.

HefictBust ¢ JIECATUYHBIMH
JIpOOsIMH. OxpyrieHue
JIECATUYHBIX TPOOCH.

Penienue TEKCTOBBLIX 3ajady,
co- JIeprKaIux apoou.
OcHOBHBIE 3a- Jadud Ha
napobu

IIpencraBiasiTh  OECATHYHYKO 1OpoOb B  BHJIC
OOBIKHOBEHHOM, 4YUTATh " 3anuChbIBATH,
CpaBHHBATh JICCATUYHBIC JApOoOW, TpemIarath,
000CHOBBIBATH H 00CcyKAaTh crnoco0bI
YIOPSITOYNBAHUS JTECATHYHBIX TPOOCH.
H300paxkarh JccATUYHBIC APOOUM TOYKAMHU Ha
KOOPAWHATHOM NpPsIMOIL.

BeisiBaAATH  cXOACTBA W pa3iIv4us  I[PaBuUiI
apudmernueckux JIEUCTBUH C  HATypallbHBIMU
YHUCJIAMUA W JICCATUYHBIMU APOOSIMH, OOBSICHSTH
uX.




HasBanue

paznesa (Tembl)

Kypca
4acoB)

(uuciao

OcHoBHOe coaep:kaHue

OcHOBHBbIE BHABI JAeATEILHOCTH 00y4aloUMXCcst

BeinoaHaTh apudmMeTrnieckue el cTBUS c
JIECSITUYHBIMH  JIPOOSIMH; BBIMOJIHATH NPUKHAKY H
OLICHKY pe3yJbTaTa BBIYMCIICHUI.

I[IpumMeHsATH cBoOWcTBAa apu(METHYECKUX JACUCTBUM
I palluoOHaJIU3aluu BBIYHCIICHUM.

IIpuMeHAT, NPaBWIO0 OKPYIJEHHS JECATUYHBIX
npobeii.  IIpoBoauTh  Mccael0OBAHUS  CBOMCTB
IeCATHYHBIX Jpo0eil, omupasicb Ha  YHCIIOBBIC
DKCIIEPUMEHTBI (B TOM 4YHUCIIE C [OMOULIBIO
KOMIIbIOTEPA), BBIABUTaTh I'MIOTE3bl U IMPUBOAUTH
UX 00OCHOBAHMI.

PacnoznaBarts UCTUHHBIE u JIOKHBIE
BBICKA3bIBaHMUS O APOOSX, NPUBOIAUTH MPHUMeEPHI U
KOHTPIIPUMEDPHI, CTPOUTHL  BbICKA3BIBAHUA U
OTPHULIAHUS BBICKA3bIBAHHUN.

Pemrare  TEKCTOBBIE  3a7a4H, cozeprKaliue
IpoOHbIE TaHHBIE, U HA HaXOXXJISHHUE YaCTH LeJI0ro
U LEJIOTO MO €r0 YacTH; BBIABJIATL HX CXOACTBA U

pa3anvus.
MopaeaupoBaTh X0/ peUIEHUs 3aJladd C ITOMOIIbIO
pHUCYHKa, CXEMEI, TaOIHIBL. IIpuBoauTH,

pa36npaTb, OII€HUBATDL pPAa3JIWYHBIC PCIICHUSA,
3a1mIucCHu pCIIIeHI/Iﬁ TCKCTOBABIX 3aJa4.

OHepI/IpOBaTb ,E[pO6HBIMI/I qyuciIaMu B PCaAJTBbHBIX
JKU3HCHHBIX CUTyallusiIX.




KputHueckn oOmeHMBATh IIOJNYYEHHBIH pE3yJIbTaT,
OCYILIECTBIISITh CAMOKOHTPOJIb, IPOBEPsIA OTBET Ha
COOTBETCTBHE yCIIOBHIO, HAXOJUTH OIIUOKH.
3HAKOMHUTHCS ¢ UCTOpHell pa3BuUTH apu(PMETHKH

Harasanas
reoMeTpusi.
Tesna u purypni
B

NMPOCTPAHCTBE

(L))

MHororpanHHUKH.
HzoOpaxeHue
MHOTOI'PAaHHUKOB. Monenu
MIPOCTPAHCTBEHHBIX TEJ.

ITpssMOyTronbHBIMI
napauiesernunesn, KyO.
Pa3BépTku KyOa u
napasesenuIea.

TlpakTnueckas pabora «Pa3z-
BEpPTKaA KyOa».

O0BEM
MPSIMOYTOJILHOTO
napauiesenuIe a

KyOa,

Pacmo3znaBarh Ha  uepTexkax, PpHCYHKax, B
OKpY:KaloIeM Mupe MIPSIMOYTOJIBHBIH
napasuiesienumne]i, Kyo, MHOrOTpaHHHKH, OMMCHIBATh,
HCIOJIb3ys] TEPMHUHOJIOTHIO, OLlEHMBATH JIMHEHHbBIC
pasMepsl.

IIpuBoauTs MpuMepbl 00BEKTOB PEaJbHOIO MHpA,
MMEIOIINX dbopmy MHOTOTPaHHHKA,
NPSIMOYTOJIBHOTO Napajuiesienuiena, Kyoa.
H3o06paxars Ky0O Ha KJIeTUYaTON Oymare.
HUccaenoBarh cBoiicTBa Ky0a, MpSIMOYTroJIbHOTO
napajjiesienunes a, MHOTOTPAHHUKOB, HCIOJIb3Ys
MOJEIH.

PacnosHaBaTh UM u300paskaTh pa3BEPTKH Kyba H
napasiesienune a. MopeanpoBaThb Ky©0 u
napajiesienune]; u3 Oymaru U MpoYux MaTepHaloB,
O00BACHATH CMOCO0 MOICITNPOBAHUS.

Haxoauth wu3MepeHHs, BBIYHCJIAATH  IUIOMIAIb
MMIOBEPXHOCTH;,; 00BEM  Kyba, TPIMOYTOIBHOTO
napajulelieliiIe/a;  MCCJeI0BaTh  3aBHCHMOCTb

00BéMa Kyba OT IIMHBI ero pedpa, BBIIBHIaTh H
000CHOBBIBATH T'MIIOTE3Y.

HabawogaTe W NPOBOAUTH  AHAJOTMH  MEXAY
MOHATHAMH IUIOMIAM M O0O0BEMa, mepumerpa u
IUTOIIAaaM MTOBEepXHOCTH. Pacmo3HaBaTh HCTHHHBIC
W JOKHBIC BBICKA3bIBaHUs O MHOTOIpaHHHKAX,




NMPUBOAUTH NMPHUMeEPbl U KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBAHUS U OTPULIAHUS BHICKa3bIBAHU M.
Pemares 3aga4u U3 peanbHON KHU3HU

IloBTOpEHNE
H 00001IeHNE
(10 u)

ITosTOpEeHue OCHOBHBIX
MOHSTHUN U METOIIOB Kypca 5
KJ1acca, 0000IeHre 3HAHUN

BbruMcasiTh 3HaU€HUs BBIPAXXKECHUH, COAEpIKaIIUX
HaTypaJIbHbIE 4qucila, OOBIKHOBEHHBIE u
JIECSITUYHBIE JIPOOU, BBIMIOJHATE IPeoOpa3oBaHUs
yucell.

Bsioupars cnocod CpaBHEHUs 4qucen,
BBIYUCJICHUH, NPUMEHATH cBOlicTBa
apu(METHUYCCKUX NCHUCTBUM [JI1 parMOHATIU3AIUU
BBIYMCIICHUM.

OcymecTBIATH CAMOKOHTPO0JIb BBIIIOJIHSIEMBIX
JeHCTBUM u CaMOIIPOBEPKY pe3yibTara
BBIYUCIICHUM.

Pemath 3agaum W3 peajibHOW >KU3HH, MPUMEHSITH
MaTeMaTH4YecKHe 3HaHWsS Ul pElIeHHs 3ajad M3
JIPYTHX y4eOHBIX MPEIMETOB.

Pemath 3a7ayu pa3HbIMH CHOCO0aMH, CPABHHUBATH
CIoCo0bI perreHus 3a7a4u, BBIOUPATH
panHoOHAJBHBIN CIOCO0




6 kiacc (ue menee 170 )

PemeHnune TeKCTOBBIX 3aga4

Ha3Banue
paszaena (TemMbl) OcHoBHOe coaep:xaHue OcHoOBHBIE BHbI AeSITEILHOCTH 00y4arolIuxcst
Kypca (4uciao
4acoB)

HartypanbHbie Apudmernueckue JeHCTBUS BbINOJIHATH apupMeTnyecKue aeiicTBUs c

yucJia C MHOTO3HAYHBIMU | MHOTO3HAYHBIMHU HATYpPaJIbHBIMHU YHCIAMU, HAXOIUTh

(30 u) HaATypaJIbHBIMHU YHUCaMHW. | 3HAYEeHHs YHCIIOBBIX BBIPAKEHUH cO ckoOkamu u 0e3
Yuciossle BBID@XXEHHUsI, | CKOOOK; BBIYHCIATL  3HAYEHWs  BHIPAXKECHUH,
MOPSIJIOK JIeCTBUIA, COoJlep)KalluX CTENEHU. BBIMOJHATE NPUKUHAKY H
HUCITOb30BaHIE CKOOOK. OLICHKY 3HAYCHU N YUCIIOBBIX BBIPAKEHUH,
OkpyrijieHde  HaTrypajlbHbIX | NPHMEHSITh NpHEMBI NPOBEPKH pe3ynbTara.
quce. Hcnmop30BaTh NPH BBIYUCIEHHAX [IEPEMECTUTEIBHOE
Jlenurenu - KkpaTHBIe | 1 COUETaTeNbHOE CBONCTBa CIIOXKEHUs M yMHOXKEHHUS,
gpcna; HamGobIHil oGmuii | PACTIPEACIUTEIbHOE CBOMCTBO YMHOMKEHHS
JeNuTenbh ¥ HamMeHpmee | CTHOCHTEIBHO _ ClloxeHus, CBONCTBaA
obliiee KpaTHoe. apumMeTndecKkux IeHCTBUM.
Paznoxenue quciaa Ha | HccaepoBarnb YK CIIOBBIE 3aKOHOMEPHOCTH,
OpOCThIE MHOUTENH. MNPOBOAUTH YHUCIOBBIE DKCIIEPUMEHTHI, BBIABUTATH U
JemumocTb CYMMBI U | 000CHOBBIBATHI'MIIOTE3bI.
mpousBencHus. Jlenenne ¢ | POpMyaupoBaTh  ONpPeAeIeHHs  JEIUTENS U
OCTaTKOM. KpaTHOTO, HAMOOJBIIETO OOMmEero JeIuTeNlsT U

HAaMMCHBIIICTO O6IIICFO KpaTHOro, Mmnpocroro u
COCTAaBHOI'O 4YHUCCJI; HMCIIOJIB30BaTh OTH IIOHATHA
Opu pCIICHWU 3aaa4.

HpI/IMeHﬂTb AJITOPUTMBI BbBIYUCJICHUSA




HanOOJILIIETO OGHICFO JACIIUTCIIA M HAMMCHBUIICTO
O6HI€FO KpaTHOTO ABYX quceia, AJITOPUTM
Pas3JIOKCHUA YNCJia Ha IPOCTHIC MHOXKHUTCIIN.
HUccaemoBaTs yciioBus neaumoct Ha 4 u 6.
HccaenoBarp, o00cyxkaaTs, (OpMYJHPOBATH H
000CHOBBIBATH BBIBO/ (6] 4ETHOCTH CYMMBI,
MMPOU3BECIACHUSA: I[ByX‘IéTHLIX qucell, ABYyX HEYETHBIX
yuciie, 4€THOr0O U HEYETHOIO YHCE.

HccienoBatrhs CBOWCTBA JIGIMMOCTH CYMMBI U
MNPOU3BEACHUA YUCCII.

I[IpuBoauTHL TWpHUMEpPBI YHCEI C 3aJaHHBIMHU
CBOﬁCTBaMH, pacno3HaBaTb BE€PHbIC€ U HEBEPHbLIC
YTBEPXKICHUSA O CBOHCTBaxX 4YHCEI, ONPOBeprarb
HEBEPHBIC YTBEPKIACHUS c IIOMOIIBIO
KOHTPIPUMEPOB.

KoHcTpyupoBaThs MaTeMaTHYeCKHEe NMPELIOKEHHs C II0-
MOIIIBIO CBSA3OK «M», HJIH», «ECIH..., TO...».

Pemiath  TeKCTOBBIC  3aJa4H,  BKIIOYAIOLINC
MOHSTHS JISITUMOCTH, apU(PMETUIECKUM CIIOCOOOM,
HCIOJIB30BaTh  Iepedop BCEX BO3MOJKHBIX
BapHaHTOB.

MopaeaupoBaTh X0/ peUIEHUs 3ajladyd C ITIOMOIIbIO
pHCYHKa, CXeMBI, TaOJIUIIHI.

IIpuBoauTh, pa3dupaTb, ONEHUBATH pPaA3ITUIHBIC
pelIeHus, 3aITMCH PEIISCHUN TEeKCTOBBIX 3aJ1ad.




HasBanue

pazaesa (Tembl)

OcHoBHOe coaep:kaHue

OcHOBHBbIE BUABI JAeATEIHLHOCTH 00y4aI0IIMXCS

Kypca (4ucao
4acoB)
KpuTnyecku omneHHMBATH IOJYyYEHHBIH pe3yibTar,
HaXOJIUTh OLIMOKH, OCYIISCTBISITh CAMOKOHTPOJIb,
MPOBEPSIsi OTBET HAa COOTBETCTBUE YCIOBHIO
Harusignas [MepnenaukysipHbie Pacno3naBarhp Ha uepTexax, PHCYHKax CIlIydau
reoMeTpusl. MpsiMbIE. [MapanienbHble | B3aMMHOI'O PACITOJIOXKEHHUSI ABYX NPSIMBIX.
IIpsimbie Ha MpsiMbIE. N300pakaTh ¢ NOMOIIbIO YePTEKHBIX HHCTPYMEHTOB
IJIOCKOCTH PaccTosiHue Mexy AByMs Ha HEJIMHOBAaHHOW W Kjer4yaroi Oymare JBe
(7 v) TouKamu, OT Touku go | TNEPECEKAIOMIMECS MpAMbIE, JBE MapajlIeibHbIE
npsAMOoit, umma mytH  na Zggrﬁ;, CTPOUTH TIPSIMYIO, MEPIEHAUKYIISIPHYIO
KBaJIpaTHOM CETKE.
IIpuBoauTh NMpUMepbI rapayIeIbHOCTH u
IMpumepsr IpAMBIX B | mepneHAUKYJIIPHOCTH HPAMBIX B IPOCTPAHCTBE.
HPpOCTPAHCTBEC PacnosnaBarsb B MHOTOYTOJIBHUKAX
MEPIEHAUKYJSIPHBIE W IapajlIeIbHbIE CTOPOHBI.
HN3o0paxkaTsh MHOTOYTOJbHUKH c
napanieIbHBIMU, NepHeHAUKYIISIPHBIMHU
CTOpPOHAaMH.

HaxoauTh paccTOSHHE MEXIY ABYMsSI TOUKAMH, OT
TOYKHA OO0 NPsSIMOM, JJIMHY NOyTH Ha KBaJgpaTHOU
CeTKe, B TOM 4YHCJIE HCIOJB3ys] UH(POBBIE

pecypcsl




JApodn
(32 v)

OOBIKHOBEHHAA po0Bk,
OCHOBHOE€ CBOWCTBO Jpo0OH,
COKpalleHue Japo6eit.
CpaBHeHue H

ynopsiaounBaHue JIpoOeii.

JlecaTuuHsle napobu u
METpHUYECKasi CUCTEMA Mep.

CpaBHHUBaTh W YHNOPAIA0YMBATH JpOoOH, BBHIOMPATH
cnocod cpaBHEHUS ApOOEH.

IIpeacraBiasgTh ACCATHYHBIC ApoOU B  BHUJIC
OOBIKHOBCHHBIX NpOOCH W OOBIKHOBCHHBIC B BHUJC
JECATUYHBIX, HCHO0JIL30BATh JKBUBAJIEHTHbIE
npeacTaBJIeHUS JIPOOHBIX quceln npu ux
CpaBHCHUU, MPU BBIYUCICHUSIX.




Apudmerndyeckue JeHCTBUS
c OOBIKHOBCHHBIMHU u
JICCSITUIHBIMU JIPOOSIMH.

OtHowenue.  Jlenenue B
JTAaHHOM OTHOIIICHUU.
Macuitad, nporopIusi.

IMonsitue OpOLICHTA.
Breluucienue mnpoleHta oOT
BEJIWYHHBI U BEJIMYHUHBI 110 €€
MIPOLICHTY.

Pemienue TEeKCTOBBIX 3ajad,

CcoJIeprKaIIux apoowu u
MIPOIICHTHI.

IMpakTuueckast pabora
«OTHOIIIEHUE TUTUHBI

OKPY>XHOCTH K e€uaMeTpy»

Hcnoan3oBarth JIECATUYHBIE Ipoou npu
peoOpa3oBaHNM BEIIMYUH B METPUUYECKOU cHCTEME
Mep.

BeinonHATH apudgmMeTnyecKHne aeiicTBUs c

OOBIKHOBEHHBIMH M JECATUYHBIMU JIPOOSMU.
BbIuncJsiTh 3HAUYCHUS BBIPpaXKEHUH, COJEprKaIInX
OOBIKHOBEHHBIE W JECSITUYHBIE JIPOOU, BBITIOJHSITH
npeoOpa3oBaHust  ApoOei, BBHIOUPATH  CHOCOO,
NMPUMEHSTh CBOMCTBa apu(PMETUUSCKUX JCUCTBUH
I palfliuOHaIn3alnn BBIYHUCIICHUHN.

CocTaBJIAATH OTHOIIGHUSI M MPOMOPIUH, HAXOJAUTh
OTHOHMICHHE BCJIHWYNH, ACJIUTH BCEIWYHMHY B JaHHOM
OTHOLICHHH. Haxonuts IKCHEPHUMEHTATbHBIM
nyTéM  OTHOLICHHE IUIMHBI OKPYXHOCTH K ¢eé
IHaMeTpy.

HnTepnperupoBaTh MacmiTad Kak OTHOLICHHUE
BEJIIMYMH, HAXOAUTH MacliTald IUIaHa, KapTel U
BBIYHUCIISITh PACCTOSIHUS, UCIIOJIB3YsI MacIITao.
OOBsICHATH, YTO TaKoe IPOIEHT, yMNOTPeOIsTh
00OPOTHI peuH CO CIIOBOM «IIPOLEHT». BpIpaxkaTh
MPOLIEHTBI B JpOoOsSX W JApoOM B MPOUCSHTAX,
OTHOIIIEHHUE JBYX BEJIWYUHB MPOICHTAX.

BpluucasiTh TPOLEHT OT YHWCIA W YHUCIO IO ero
npoueHTy. OKpyraste JIpoOM W NPOLCHTHI,
HAaXOJUTh NPHUOIIVMIKSHUS YHCEII.

Pemare 3a1a4u Ha 4acCTH, NPOIEHTHI, TPONOPIINH,
Ha HaxOXXJIeHHWE ApoOu (TIPOIIeHTa) OT BEIUYUHBI U
BEJIMYMHBI 10 e& aApoOm (mpoueHrty), napobu
(mpo1ieHTa), KOTOPBIH COCTABIISIET OJHA BEJIIMYNHA OT
apyroi. IlpuBoauTh, pa3duparb, OLEHHBATH
pa3iauyYHbIe PEeIICHUs], 3aITUCH PEIICHUH TEKCTOBBIX




3a7ad.

HN3BaekaTs mHpopManuio u3 TabiWIl M JHArpaMM,
HHTEPIPETUPOBATH TaOJIMYHBIE JIaHHBIE,
onpeneNsiTh HaubOosbllee W HaWMEHbIIee U3
MpPEICTAaBIE€HHbBIX JaHHBIX

Ha3Banue

pasiena (Tembl) OcHOBHOe cojiep:Kanue OcHOBHbIE BHABI AESITEIHHOCTH 00Y4aKOUIMXCSI
Kypca (yucio
YacoB)

Harnsgnas OceBas cummeTpusi. | PacnmosHaBarh Ha depTekax M H300paKCHUSX,
reoMeTpusl. LlenTpanbHasi CHMMETPHSI. u3o0pakaTh OT pPYKH, CTPOUTH C IOMOIIBIO
CummeTpu TTOCTPOCHHE CHMMETPHYHBIX UHCTPYMEHTOB  (Gurypy (OTpe3okK, JIOMaHYIo,
(6 1) TPEYTOJIbHUK, TIPSIMOYTOJBHUK,  OKPY>XHOCTbH),

uryp.
TlpakTuueckast pabora
«OceBasiCHMMETPHS.

CuMmMeTpusi B IIPOCTPAHCTBE

CUMMETPUYHYI HAHHOHW OTHOCUTENBHO HPSIMOMH,
TOYKHU.

HaxoauTh nmpuMepbl CUMMETPUH B OKpPYXKaroIlleM
Mupe. MopgeaupoBarb u3 Oymaru jaBe (QuUrypsi,
CHUMMETPHUYHBIC OTHOCHUTEJILHO MIPAMOIi;
KOHCTPYMPOBATh T€OMETpUUECKHE KOH(MUTYypaLHH,
HCIIONIB3YsI CBOWCTBO CHMMETPHH, B TOM YHCIE C
TTOMOIIIHIO ITU(PPOBBIX PECYPCOB.

HccaenoBaTs CBOicTBAa HW3yYEeHHBIX  (QUTYDP,
CBSI3aHHBIE c CUMMeETpHEH, HUCHOJIb3YS
3KCIIEPUMEHT, HAOIIOICHNE, MOIETUPOBAHHE.
O0ocHOBBIBATH,  ONPOBEPraThb C  IIOMOIIBIO
KOHTPIPUMEPOB YTBEPXKACHUS O CUMMETpUH (QUTYP




Beipaxenn

1 c
oyxkBamu (6
1)

Ilpumenenne  OykB  JuIst
3aMucHu MaTEeMaTHYECKUX
BBIpaXXEHU U u
npeainoxkeHuii. bykBeHHBbIE
BBIDA)KEHUSA W  YHUCIOBBIE
MOJICTAHOBKHU.

BykBeHHbIE paBEeHCTBA,
HaXO0XXJEHUE  HEU3BECTHOI'O
KOMIIOHEeHTa. DopMyJIbI

HUcnoab3oBaTh OYKBBI JUisi OO0O3HAYCHUS YHCEI,
NpH 3aliCH MAaTEeMaTHYECKHUX YTBEPXKJICHHM,
COCTaBJIISITh OYKBEHHBIC BBIPAKCHUS MO YCIOBHIO
3aJa4H.

HccaenoBarn HECJIO)KHBIC YUCITIOBBIC
3aKOHOMEPHOCTH, HCMOJIb30BaTh OYKBBI IS WX
3aIKCH.

BbIuMcJasITH YHCIOBOE 3HaYeHHE OYKBEHHOTO
BBIP@KEHUSI MPHU 3aJIAaHHBIX 3HAYCHHSIX OYKB.
3anucbiBaTh (GOPMYJIbI: MEPUMETPAa M TUIOMIATH
npsiMO- YroJIbHUKa, KBaJaparta; JJIUHbI OKPYXXHOCTH,
IUIONMIAAA KPYra;, BBIMOJHATH BBIYHCIECHUS TI0
TUM QopMmyiam.

CocTaBJisATh dopmy.sl, BBIpakaromye
3aBUCUMOCTH MEXJY BEJIMYMHAMH: CKOPOCTD,
Bpems, paccrosinue; LIeHa, KOJIMYECTBO,

CTOMMOCTB; HNPOU3BOAUTEILHOCTh, BpeMs, 00BEM
pa®oTBl;  BBIIOJHATH BBIYHUCICHUSA IO  3THUM
popmymnam.

Haxoaurtrb HEU3BECTHBIN
apru(pMEeTHIECKOTO A CTBHS

KOMITIOHCHT




Harnsana

i

reoMeTpus.
Durypbl

HAa IUIOCKOCTH
(14 u)

YeThIpEXYTOJIBHUK,

MIPUMEPHI
YeThIPEXYTOJIbHUKOB.
I[IpssMmoyronsHUK, KBajapar:
CBOIiCTBa CTOpPOH, YIJIOB,
auaroHaei.

Hsmepenue yrioB. Bunsl
TPEYTOJIbHUKOB.

Ilepumerp
MHoroyroabHuka. Ilmomans
¢urypsr. Dopmyiibl
nepuMeTrpa W IUIOLIAAU
MPSIMOYTOJIbHUKA.

Tlpubnmxénnoe wuszMepeHue
miomaau Guryp.
ITpakTrnueckas
«ITnomane kpyra»

pa6ora

N3o06paxars Ha HEJIUWHOBAHHOW M KJIeTYaTOU
Oymare c HUCTOJIb30BAaHUEM YepPTEKHBIX
WHCTPYMCHTOB YCTBHIPEX- YTOJIBHUKHU C 3aJaHHBIMHU
CBOWMCTBaMH: C napasieabHbI- MH,
MCPHCHIUKYJISIPHBIMU,  PaBHBIMH  CTOPOHAMH,
NpSIMBIMU ~ yIJIaMU W Ap., PaBHOOCIPCHHBIN
TpeyroabHuk. [Ipeanarats um 00cy:xkaaTh cnocoodbl,
AJITOPUTMBI [10- CTPOCHHSI.

HUcciaenoBarsp, HUCIOJIb3YsI 3KCHEPUMEHT,
HaOJIIOAEHHE, MOJIeTUPOBaHUE, cBoOliCcTBA
IpPAMOYTOJILHUKA, KBajpara, pa3duBarb Ha

TpeyroibHUKH. (OO0OCHOBBIBATH, ONPOBEPraTh C
IIOMOIIBIO  KOHTPIPUMEPOB  YTBEPXKACHUA O
NPsIMOYTOJIbHUKE, KBaJipare, pacno3HaBaTh
BEpHBIE U HE- BEPHBIEC YTBEPIKICHUS.

HN3MepsATh U CTPOMTH C TIOMOIIBIO TPAaHCIOPTHpPA
yIJbl, BTOM 4YHCJI€ B MHOTOYTOJIbHUKE, CPABHUBATh
yIJbl; pac- MO3HABATh OCTpbHIE, IPsIMBIC, TYIIBIC,
pa3BépHyThIe yTribl. Pacmo3HaBaTb, H300pakaThb
OCTPOYTOJIBHBIM, NPSIMO- YIOJbHBIM, TYNOYTOJIBHBINI,
paBHOOEOPEHHBIN, PABHO-CTOPOHHUN TPEYTOIbHUKH.
BbpruncasiTh mepuMETp MHOTOYTOJIBHHMKA, TJIOIMIATh
MHOTOYTOJIbHHKA pazOnenuem Ha
MPsIMOYTOJbHUKH, Ha paBHBIE purypsr,
HCHOJIb30BaTh METPHUYECKHUE €IUHUIBI U3MEPEHUS
JJIVHBI U TLIOIAAN.




Ha3zBanue
pazaesa (Tembl)

OcHoBHOe coaep:kaHue

OcHOBHBbIE BUABI JAeATEIHLHOCTH 00y4aI0IIMXCS

Kypca (4ucao
4acoB)
Hcnonp3oBarts NpUOJMKEHHOE H3MepeHHMe [JIUH U
wiomaaeii Ha KJeT4aTol Oymare, mpHOIHKEHHOE
U3MEpEeHHUEe JJINHBI OKPYKHOCTH, IIIOMIAAN KpyTa
IToo:xuTE/IBHBIE Ilenbie  uywucia. Monyis IIpuBoauTHL NPUMEPbI HCIOJB30BAHUS B PEAJbLHOU
Hu qucia, reoMEeTpruyIcCKas KU3HU TTOJTOKUTCIIBHBIX WU OTPUIATCIIBHBIX YUCCII.
OoTpUIAaTECJIbHbIC HUHTCpIIpCTaAlusid MOy JIs. I/l306pa>KaTl) OCJbIC YHCIIa, ITOJOXHUTCIBHBIC U
yucaa YucnoBble IPOMEXKYTKHU. OTPHULATENBHBIE YHCJIA TOYKAMH Ha 4YHUCIOBOU
40 4 NpsIMOM, MCHOJB30BATH YHCIOBYIO IPSIMYIO s
( ) ITomoxurenbHbIE 51 p > Y PAMYIO L
CpPaBHEHHUS YHCEIl.
OTpHULIATENbHBIE yucna.
IIpuMeHATH NpaBU/Ia CPAaBHEHUS, YNOPAA0YHMBATDH
CpaBHeHUe TOJIOXKH -
LeNble YUCla; HAXOAUTh MOIYJb YHCIA.
TENBHBIX W OTPHULIATEIBHBIX
®opMyJIpOBaATh npasuJja BBIUHUCIICHUS c
qucell. Apudmernueckue
eieTBILs ¢ | MOJOXKHTENLHBIMM M OTPHLATENbHBIMM HMCIAMH,
A HaXOJAMTh 3HAYCHUS  YHUCIOBBIX  BBIPAXKECHUH,
MOJOXKHUTEIIbHBIMU u

OTPpUIATCIbHBIMHA YUCIaMH.

Pemmenue TekCTOBBIX 3aaa4

coaepKallux  JCUCTBUS C TIOJIOKHUTEIBHBIMU U
OTPULIATEIBHBIMU YHUCIAMU.

IIpyMeHATHL CBOMCTBA CIIOKEHUSI U YMHOXEHUS
JUTst IpeoOpa3oBaHnsi CYMM M POWU3BEICHUN




IIpencraBnenue
AAHHBIX

(6w

IIpsimoyronpHas cucrema
KOOpJAWHAT Ha IUIOCKOCTH.
KoopauHatsr TOYKH Ha
IUDIOCKOCTH,  abcmmcca |
opIHuHaTa.

Cronmbuatble W  KPYroBbIE
JMarpaMMel.

[IpakTuueckast pabora

«HOCTpOCHI/Ie JAuarpamMm».

Pemienue TEeKCTOBBIX 3ajad4,
coJiepKaIInx JaHHBIC,
pelacTaBIE€HHbIC B
TabiauIax U Ha JuarpaMmmax

O0bsCHATH H HJLIIOCTPUPOBATH NOHATHE
IPsIMOYTOJIbHO U CUCTEMBI KOOpJUHAT Ha
IUIOCKOCTH, HCIIOJIB30BaTh TEPMHUHOJIOTHIO;

CTPOUTHL Ha KOOPAMHATHOHN IUIOCKOCTH TOYKH H
(urypsl 1Mo 3aJaHHBIM KOOpJHHATaM, HAXOIAHMTh
KOOPAWHATHI TOYEK.

Yurath crosi0yaThle W KPYrOBbIE JHArpaMMBbl;
WHTEPNPETHPOBATH JAHHBIC; CTPOUTH CTOJIOYATHIC
JarpaMMBl.

Hcnoab3oBaTh MHMOPMAILMIO, IPEICTABICHHYIO B
Ta- Ojuuax, Ha JgUarpaMmmax JUis penieHHs
TEeKCTOBBIX 3aJa4 U 3a7la4 U3 peajbHOU >KU3HU




Harnsana

i

reoMeTpus.
Durypbi

B
NPOCTPAHCTBE
(9 v)

IIpsimoyroasHbIN

napajuiesenunen, KyO,
npusma, HOHUpaMHja, KOHYC,
OWIMHAp, Imap u cdepa.

HN3o6paxkenune
MPOCTPAHCTBEHHBIX  (QUTYD.
IIpumeps! pPa3BEPTOK
MHOTI'OIrpaHHHUKOB,
ouJInHApa U KOHYcCa.
[IpakTuueckast pabora
«Co3nanue Moaenen

IIPOCTPAHCTBEHHBIX (QUTYP».

ITousaTue oOBEMA; € AMHUILIBI
uzMmepenus: o0béma. OOBEM
PSIMOYTOJIBHOT'O
napasiesernurie/ia, KyOa,
dopmynbr 00BEMaA

Pacnmo3naBarhb Ha 4yepTeax, pUCyHKaxX, ONMUCHIBATH
nupamMuay, OpuU3My, UTWIAHAP, KOHYC, MIap,
u3zodpaxkarb HX OT pPYKH, MOAeJUPOBATHL U3
OyMmaru, IIacTHINHA, TPOBOJIOKU U Ap. [IpuBoauThH
npUuMepbl 00BEKTOB OKPY KAFOIIETO MHUpa,
uMerIux (GopMbl Ha3BaHHBIX TEIl.

Hcnonb3oBaTh TEPMHUHOJIOTHIO: BepIIMHA, pedpo,
rpaib, OCHOBAaHHE, BbBICOTA, paauyCc U JUaMETP,
pa3BEépTKa.

N3yuaTh, HCHONB3Yysl OSKCIIEPUMEHT, HaOJI0JICHHE,
W3MEpeHHe, MOJACIUPOBAHHME, B  TOM  YHCIE
KOMITBIOTEPHOE, ¥ ONMCHIBATH CBOMCTBA Ha3BaHHBIX
Tel, BBIAIBJIATH CXOACTBA U Pa3JIUUYMA: MEXKIY

NUpaMMAOM W NOPUIMOH; MEXAYy  UUIMHAPOM,
KOHYCOM U IIapOM.
Pacnmo3HaBarb  pa3BEPTKM  HapaiejenuIiena,

Ky0a, NIpH3MBbI, NUpPaMUABI, KOHYyca, LWIMHIPA;
KOHCTPYHPOBATh [aHHBIE Tella W3 pPa3BEPTOK,
cozmaBath ux Mozaenu. Co3gaBath MoaeaH
MPOCTPAHCTBEHHBIX (GUryp (u3 Oymaru, MpOBOJIOKH,
IJIaCTUJIMHA U JP.)

H3meparsb Ha MOJeJIfAX:
MHOTOTPaHHHUKOB, AUaMETp mIapa.
BeiBoauts ¢opmyay o0béMa TPAIMOYTOIBHOTO

JUTHHBI pébep

napaaieaenunea.

BpraucasaTs mno dopmynam: 00BEM
HpAMOYTOJIBHOTO napanjenenumnena, KyOa;
WCIIOJIb30BaTh  €AWHUIIBI  H3MepeHus o0béma;

BBIYHUCIATL 00BHEMEI TCJI, COCTAaBJICHHBIX U3 Ky6OB,




napajmiCJICIIUIIC 0B, pelaTrb 3aaa4vuM C pCaJibHbBIMHA

JTaHHBIMU
IHoBTOpEHME, IToBTOpEeHue OCHOBHBIX| BBIYMCJAATBH 3HaU€HHUsI BBIPAXEHUH, COAEpIKAIIUX|
o0o0menmne, HOHSTUI U METOJOB KypCcOB 5 u| HaTypajbHbIC, eisble, IIOJIOKUTEIJIbHbIC u
CHCTeMaTH3aIusl 6 xmaccoB, oO6oOwieHHne M| OTpHULIATENIbHBIE  YHCIIA, OOBIKHOBEHHBIE "
(20 ) cucTeMaTusanust 3 HaHUU JCCSITUYHBIC z[p061/1u, BBITIOJIHSITHh IIPE0Opa3oBaHUs]
4rCeJl U BBIPAXKECHUMU.
Bri0uparts cnoco6 CpaBHEHUS 4uCcel,

BBIYHCIICHUW, IPUMEHSTh CBOMCTBA apU(PpMETHUYECKUX
JNEUCTBUM ISl pallMOHAIU3AIlUH BHIYUCIICHUM.
Pemrars 3agauyum u3 peadbHOM JKU3HU, NMPHMEHAThH
MareMaTH4YeCKUe 3HAHMA Ul pELICHUS 3ajad U3
JPYTUX IPEIMETOB.

Pemare 3agaum pasHbIMH cIOC00aMH, CPaBHUBATD,
BBIOMPATH CNOCOOBI PEIICHUS 3aJa4H.
OcyumecTBasITH CaAMOKOHTPOJIb BBIMOTHACMBIX
JIENCTBHI U CAaMOIIPOBEPKY PE3yJIbTaTa BEIYUCICHUN

IIpu paszpaboTke pabGoueil nmporpamMmmbl B TEMAaTHUYECKOM IUJIAHUPOBAHUHU JOJIKHBI ObITh
YUYTE€Hbl BO3MOX>XHOCTH HCIHOJIb30BaHUsI 3JIEKTPOHHBIX (LHU(PPOBBIX) 0O0pa30BATEIBHBIX
pecypcoB, SBISIOUIMXCS Yy4e€OHO-METOJMYECKHMMHM MaTepuajamMu (MyJIbTUMEIUIHbIE
OpOrpamMMbl, DJISKTPOHHBIE YYEOHMKU U 3aJJaUHUKH, DJICKTPOHHBbIE OMOJIMOTEKH,
BHUPTYyaJIbHbIE abopaTtopuu, UT'POBBIC MpPOTrpaMMBl, KOJUIEKIIUHU U (PPOBBIX
00pa3oBaTeIbHBIX PECYypPCOB), UCIOJb3yEMbIMU sl OOYyYE€HHUsI M BOCHUTAHUS Pa3IUYHBIX
TpyINIl MoOJib30BaTesei, IMPEACTAaBICHHBIMU B DJIEKTPOHHOM (LIM(ppoOBOM) BHAEC U
peanu3yroImuMy auaakTudeckue Bo3moxHoctu KT, conepxkaHrue KOTOPbIX COOTBETCTBYET



3aKOHOJIATEIbCTBY 00 0Opa30BaHUU.



PABOYAS ITIPOI'PAMMA YYEBHOTI'O KYPCA
«AJITEBPAy. 7-9 KJTIACCBI

HEJA U3YYEHUSA YYEBHOTO KYPCA

Anrebpa sBIsIETCSI OJHHM HW3 OHOPHBIX KYpPCOB
OCHOBHOI1 IIKOJIbI: OHa OOecIieyrnBaeT U3yUE€HHUE JIPYTHUX
JUCHUIUIMH, KaK €CTECTBEHHO- Hay4dHOro, TaK MU
T'YMaHUTApHOI'O IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO IS
OPOJOI)KEHUsT 0Opa30BaHUsI U B IIOBCEIHEBHOM >KU3HMU.
Pa3zButue y oOydarommxcsi HAQy4YHBIX HPEACTABICHHUIN O
OPOHUCXOXKJIEHUU U CYILIHOCTH areOpandyecKux
abcTpaknuii, crocobe OTpaKeHUusI MaTeMaTUYECKOU
HayKOM SIBJICHUM U MOPOLIECCOB B NPHUPOJE U OOIIECTBE,
poJini MaTeMaTUYeCKOro MOJIEJIMPOBAHUSI B Hay4YHOM
NO3HAaHWU U B MPAKTHKE CIIOCOOCTByeT (hOPMHUPOBAHUIO
HAy4YHOTO MHPOBO33PEHHUSI M KadyeCTB MBIIUJICHUS,
HEOOXOAUMBIX ISl  ajanTalMd B COBPEMEHHOM
nu(poBOM oO1ecTBe. N3yuenune anreopeul
€CTECTBEHHBIM 00pa30oM 0OecIiedynBacT pa3BUTUE YMEHUS
HaOIo1aTh, CpaBHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH,
TpeOyeT  KPUTHYHOCTH  MBIIUIEHUS, CHOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JICUCTBUS U
BBIBOJBI, (opmynupoBaTh yTBepxkaeHUsA. (OcBoeHUE
Kypca aiareOpbl oOecnedyuBaeT pa3BUTHE JIOTHYECKOIO

MBIIILICHUSI 00y4aronmxcs: OHU HUCHOJIB3YIOT
JICTY KTUBHBIC u WHIYKTUBHBIC paccyxJeHusI,
0000meHne M KOHKPETH3aIluio, aOCTparupoBaHHE H
aHaJIOTHIO. OOyueHue anreope npeamnojgaraet

3HAYUTENIBHBII OOBEM CaMOCTOATEIBHON AESITEIILHOCTHU
0o0yyYaroumxcsi, MO3TOMY CaMOCTOSITEIbHOE pelIeHUE
3a7a4 €CTECTBEHHBIM OOpa3oM SBIISIETCS peau3aluei
J1IeATeIbHOCTHOTO NPUHLMIA OOYYEHUSI.

B cTpykType nporpammbl yueOHOro Kypca «Ajredpa»
OCHOBHOI  IIKOJIBI OCHOBHOE  MECTO  3aHUMAaroT
CoZep)KaTeJIbHO-METOAUYECKUE JIMHUM: «Yucma wu
BBIYHCIICHUS»; «ANTreOpandecKue BBIPAKCHUS»;
«YpaBHEHUs] U HepaBeHCTBa»; «DyHkuum». Kaxmas uz



3TUX COAEPKATEIBbHO-METOJUYECKUX JINHUM pa3BUBAETCs
Ha  IPOTSHKEHUHU  TpEX  JIeT  HU3Yy4YeHUs  Kypca,
€CTECTBEHHBIM oOpazom IepeIUIETasICh u
B3aUMOJICUCTBYsI C JPYIMMH €ro JMHusAMUA. B xoxe
U3yYEeHHUsI Kypca OOyJaromUMCsl TPUXOIUTCS JTOTUIECKHU
paccyXaaTb, UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHbBIN
si3bIK. B cBsI3M C ATUM 1enecooOpa3HO BKIIOYUTH B
porpamMmy HEKOTOpbIE OCHOBBI JIOTUKH,
HPOHU3BIBAIOIINE BCE OCHOBHBIE pas3nensl
MaTeMaTUYEeCKOro oOpa30oBaHUSI U CHOCOOCTBYIOIINE
OBJIaJICHUIO OOYy4YaloOIIMMHUCSI OCHOB YHHBEPCAJIBHOTO
MaTeMaTU4YecCKOoro si3blka. TakuMm oO0pa3oM, MOXKHO
YyTBEPXJaTh, YTO COJAEPKATEJIbHOW W CTPYKTYPHOM
OCOOEHHOCTBHIO Kypca
«Anrebpa» SIBISICTCS €T0 HHTSTPUPOBAHHBIN XapaKTep.
Coneprxkanue JTUHUU «Yuciaa U BBIYUCIICHUS» CIIYXKHUT
OCHOBOW Jid JajJlbHEUIIEro MW3yYEHUs] MaTEeMaTHKH,
CITOCOOCTBYET Pa3BUTHIO Y OOYYaIOMIUXCSl JIOTHYECKOTO
MBIIIUICHUS, (QOPMHUPOBAHUIO YMEHHSI TOJIb30BATHCS
aJiIrOpuTMaMHM, a TaK)Xe NPUOOPETEHUIO IMPaAKTHUECKUX
HaBBIKOB, HEOOXOJMMBIX ISl TOBCEIHEBHOW >KU3HHU.
Pa3Butne NOHATHS O YMCJIE B OCHOBHOM IIKOJIE CBA3aHO
C palUOHAJIBHBIMU MW HWPPALUOHAJIBHBIMU YHCJIAMHU,
(opMupoBaHueM TmpEeACTABICHUN O JICHCTBUTEIBHOM
qucyie. 3aBEeplICHUE OCBOEHHS YHMCJIOBOU JIMHUU
OTHECEHO K CTapuieMy 3BE€HY 0O0Ilero oopa3zoBaHUsl.
Conepxkanue JBYX ajireOpavdyeckux JIMHUK & —
«Anredpandyeckde BBIPpOXKEHUS» ©W «YpaBHEHUS U
HEpPABEHCTBA» CIIOCOOCTBYET (opmupoBanuro y
oOyJarommxcst MaTeMaTU4YECKOI O arrapara,
HEOOXOAMMOTro Ul pelIeHus 3ajlad MaTeMaTHKH,
CMEXHBIX HNPEIMETOB M MNPAKTHUKO-OPUEHTUPOBAHHBIX
3a7a4. B ocHOBHOHM 1IKOJe y4YeOHBIHl MaTepual
rpynnuMpyeTcsi BOKPYI PalMOHAJIBHBIX BBIPAYKEHUM.
Anrebpa NeMOHCTPUPYET 3HAYEHUE MATEMaTUKH Kak
sI3pIKa JUIsI IOCTPOEHMUsI MAaTEMAaTHYECKHX MOJEIIEM,
OnMcCaHUsl IMPOLIECCOB U SIBJIEHHUI peajlbHOro mupa. B
3aJauyn oOydeHusl ainrebpe BXOSIT TaKKe JalbHelIee



pa3BuTHe AJITOPUTMHUYECKOTO MBIIUICHUS,
HEOOXOAUMOTO, B YaCTHOCTH, JJII OCBOCHHUS Kypca
nH(OPMATHUKH, U OBJIAJCHUE HaBBIKAMHU JI€TyKTHBHBIX
paccyxnenuii. I[IpeoOpa3zoBanne CHUMBOJIBHBIX (OpM
BHOCHUT CBOW crnenu@pudeckuii BKJIaJT B Pa3BHUTHE
BOOOpa’X€HUsI, CIIOCOOHOCTEH K MaTeMaTHYEeCKOMY
TBOPYECTBY.

Conepxkanne (QyHKIIHOHAIBLHO-TpAaUISCKONW JIMHUHA
HalleJICGHO Ha TIIOJyY€HHE IIKOJbHUKAMH 3HaHUH O
(GyHKIMSIX Kak BaKHEWIIed MaTeMaTU4YeCKOW MOJeu
JUISL  OIIMCAaHMsT M  HCCIEIOBaHUS  Pa3zHOOOpa3HBIX
OPOLIECCOB U SIBJIEHUH B ITpUpojie u obiiecrtse. M3yuenue
5TOTO  Marepuaja  CIIOCOOCTBYET  pPa3BUTHIO Y
oOydarommxcsi  YMEHHUsI HCHOJb30BaTh  pPa3IUYHbIC
BbIpa3UTEJIbHbIE CpEeACTBa s3blKa MaTe€MaTUKU —
CJIOBECHBIE, CHUMBOJIMYECKHE, TpaduuecKue, BHOCHUT
BKJIaZ B (QOPMHUPOBAHME MPEACTABICHUN O PpoOJIH
MaTeMaTHUKH B pa3- BUTUU LUBUIN3ALUUA U KYJIbTYPHI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

CornacHo yueOHOMY TIaHY B 7—9 KJtaccax u3ydaeTrcs
Y4eOHBIH Kypc «Anredpa», KOTOPBIM BKJIIOYACT
CJIEAYIOIIME OCHOBHBIE pa3Jienbl cojepkaHus: «Hucia
U BBIUHCICHUS», «AJIreOpanyecKrue BBIPAXKEHUS,
«YpaBHEHUSI U HEpABEHCTBa», « DyHKIINN.

Yu4eOHbIl IUJIaH Ha uH3ydyeHue anreopsl B 7—9
KJlaccax OTBOJAMTHE MeHee 3 y4yeOHBIX 4YacOB B HEJECHIIO B
TEUEHUE KaXKJIOTro roja oOydeHus, BCEro 3a TpU rojaa
o0yueHuss — He MeHee 306 yueOHBIX 4acoB.

COJIEP’)KAHUE YUYEBHOT'O KYPCA (IO TOJAM
OBYYEHHS)

7 KJacc

Yucna u eviuucnenusn
PanonansHble ynca

JlpoOu OOBIKHOBEHHBIE U JECSITHYHBIC, IIepexo] OT
onHoit ¢dopmbel 3anucu aApobeirt k apyroi. I[lonsitue



panMoHaJIbHOTO yucia, 3aIl1Ch, CpaBHEHUE,
YOOPS,A0OUYMBAHHUE pamoHaIbHBIX qucell.
Apudmernyeckne  JIEHUCTBUS C  panMOHAIBHBIMH
yucinamMu. Pemnrenue 3amad w3 peasibHOM IIPAKTUKHA Ha
4acTH, Ha JIPOOH.

CreneHp ¢ HaTypaJbHBIM IOKAa3aTeJIEM: ONpEJIeJICHUE,
npeoOpa3oBaHUE BBIPAKEHUNW HA OCHOBE OIIpPEAECIICHMUS,
3anuck 00JbIMX ynucel. [[poneHTsl, 3anuch MPOLIEHTOB B
BUJE JpoOuM U JApoOu B BHJAE MpOo- LEHTOB. Tpwu
OCHOBHBIE 3aJlaud Ha OPOLIEHTHI, PELICHUE 3a7a4y U3
peanbHON MPAKTHUKH.

IIpuMeHeHne MpU3HAKOB AEJIMMOCTH, Pa3JI0KSHUE Ha
MHOYXHUTEIIN HaTypPaJIbHBIX YHCEII.

PeanpHblE 3aBHCHMOCTH, B TOM YHCIE TpsiMasi |
oOpaTHasi MPOMOPIHUOHATIHHOCTH.

Anzedpauueckue eviparxcenus

IlepemenHble, YHWCIOBOE 3HAYEHHE BBIPAXKEHUS C
nepeMeHHon. JlomycTumble 3Ha4ye€eHUs] NEPEMEHHBIX.
I[IpencraBnenue 3aBHCUMOCTH MEXKJy BEJIUYMHAMHU B

Buae  (GopmyInl. Beraucnenuss no  ¢dopmyiiam.
IIpeoOpa3oBanue OYKBEHHBIX BBIpAKCHUH,
TOXKJESCTBEHHO paBHBIE BBIpAYKCHUSI, nmpaBuiia

npeoOpa3oBaHusI CyYyMM M HOPOU3BEACHHUM, IpaBUia
packpbITHs CKOOOK W  OpUBEACHUS  NOJ0OHBIX
cJjlaraeMabIX.

CBolicTBa CTENCHU C HATypPaJIbHBIM ITOKa3aTEJIEM.

OnHousieHbl W MHOTOWIEHbl. CTeneHb MHOTOYICHA.
CnoxxeHue, BBIYUTAaHUE, YMHOXXEHHE MHOTOYJICHOB.
DopMyIibl COKPANIEHHOTO YMHOMEHUS: KBaJpPaT CYMMBbI
u KkBagpar pazHoctu. dDopmyrna pa3zHOCTU KBagpaTOB.
Pa3zno)xeHne MHOro4J€HOB Ha MHO>KHUTEIH.

Ypasnenua

YpaBHeHue, KOpPEHb YpaBHEHHUH, npasuia
npeobpa3oBaHUs yYpaBHEHUH, PaBHOCHJIBHOCTH
YpPaBHEHUH.

JInneliHO€ ypaBHEHHE C OJHOW IEPEMEHHOI, YMCIIO
KOPHEN JIMHEUHOI'0 YPAaBHEHUs, PELICHUE JIMHEHHBIX



ypaBHeHuii. CocTaBjIeHUE YpPABHEHUU IO YCJIOBUIO
3amauyd. PemeHue TEKCTOBBIX 3aJad € [OMOIIBIO
YPaBHEHUI.

JInHeliHOe ypaBHEHME C IBYMsl IIEPEMEHHBIMH U €ro
rpaduk. Cucrema JABYyX JIMHEUHBIX YpPaBHEHUI C JIBYyMsI
rnepeMeHHbIMU. PerieHue cucreM ypaBHEHHU CIOCOOOM
MIOACTAaHOBKHU. lIpuMepsl pemieHusi TEKCTOBBIX 3alad C
IIOMOIIBIO CUCTEM YPAaBHEHUU.

Koopounamut u cpagpuxu. @yuxyuu

Koopannara  Toukmn Ha OpPsIMOM. Yucnossle
OpOMEXYTKH. PaccTrossHMe MeXay JAByMsI TOYKaMH
KOOPJAWUHATHOM IIPSIMOM.

IIpssmoyronbHasi cuctema koopawHat, ocu OX u Oy.
Alcumcca W OpJAMHATAa TOYKA HaA KOOPJIWHATHOU
minockocTu. IIpumeps! rpadgukos, 3a1aHHBIX (POpMYyJIaMH.
Yrenue rpadukKoB peaibHBIX 3aBUcuUMOcTel. [loHsTHE
byukuu. I'papux dysknun. CsoicTtBa (YHKIIHH.
JInnetinast pyHkums, e€ rpaduk. 'paduk pyHKunmm 'y =
| x |. I'padpuaeckoe pemnieHnue JUHEHHBIX YpPaBHEHUU U
CUCTEM JIMHEWUHBIX ypaBHEHUU.

8 kmacc

Yucna u éviuucnenusn

KBanpaTtueiii kopenb w3 4ywucna. Ilonsatue o060
UppanroHalIbHOM uYHciae. JlecsaTuuHble OPUOIHKEHUS
uppanuoHalbHBIX uucen. CBoiicTBa apuPMeEeTHUECKUX
KBaJpaTHBIX KOPHEH W  UX  OpPUMEHEHHE K
npeoOpazoBaHUIO YU CIJIOBBIX BBIpaKCHU M u
BBIUHCJICHUSAM. JleficTBUTENbHBIC YHCaA.

CreneHbp € [enIbIM IIOKa3aTeleM U €€ CBOMCTBa.
CranpapTHas 3aIlllMch YHUCia.

Anzebpauueckue eviparccenus

KBanpaTabiii TpEXUIICH; pa3jloKEHUE KBaApaTHOTO
TpéXUuIeHa Ha MHO>XKHUTEIIU.

AnreOpanueckas pOOBb. OcHOBHOE CBOMCTBO
anrebpandeckoid  npodu.  CiiokeHue, BbIYUTAHUE,
YMHOXXE€HHE,  JIeJIeHHEe  aJreOpandecKux po6eii.

PanmonanbHble BBIpaXXEHUS U UX MpPeoOpa3oBaHUE.



Ypasénenusn u nepagencmea

KsanpartHoe ypaBHeHue, popmyiia KOpHEH KBaApaATHOTO
ypaBHeHusi. Teopema Bwuera. Pemenue ypaBHeHUU,
CBOJIAIIIMXCS K JJMHEUHBIM U KBaJpaTHbIM. IIpocreiimne
JIpOOHO-palMoHaJIbHbIE YPAaBHEHMUSL.

I'padmueckast uHTEprnperanusi ypaBHEHUH C JAByMs
IIEPEMEHHBIMU U CUCTEM JIMHEUHBIX YpPAaBHEHUN C JIByMsI
IIEPEMEHHBIMMU. [Tpumeps! peuieHus CUCTEM
HEJIWHENHBIX YpPaBHEHUM C JIByMsl II€pEMEHHBIMU.

Pemienue TEKCTOBBIX 3aza4 aireOpandyecKuM

CIIOCOOOM.

YucinoBele HEpaBEHCTBA U UX cBoMicTBa. HepaBeHCTBO
C OJIHOM mNepeMeHHOW. PaBHOCHUJIBHOCTH HEPABEHCTB.
JInHeliHbIe HEpaBEHCTBA C OAHOM NepeMeHHOM. CucTeMBbl
JINHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

Dynukyuu

ITonsatne ¢ynknuu. OOCIacTh  ONpPEACJICHUS U
MHOECTBO 3HadeHuUH ¢QyHkaunu. CriocoObl 3amaHUs
byHKIIHA.

I'paduk pysakimu. UreHue cBOWCTB PyHKIHHU 1O €&
rpacduky. [Ipumepsl rpadukoB QYyHKIINH, OTpa’karoIIuX
peajibHbIE MPOLIECCHI.

DyHKUIMH, OMNUCHIBAIOIIME TIPsIMyI0 U OOpaTHYyIO
HpOl‘i};pL[I/IOHaJ'IBHHe 3aBUCUMOCTH, 150°¢ rpaduku.
Gyukmmun Yy = x4,y = x3y = x, y = |x|
I'padmueckoe  penieHue  ypaBHEHUH U CHUCTEM
YpaBHEHUI.

9 knacc

Yucna u eviuucienHusn
JlelicTBUTEIbHBIC YHCIIA

PanmonaneHble  4ucia, UppalMOHAJIbHBIE  YMCIIA,
KOHEUHbIe U  OECKOHEUHBbIE JECSATUYHBIE  OPOOH.
MHOKeCTBO JEHUCTBUTECIBbHBIX YHCE, ACHCTBUTEIbHBIC
qnciia Kak OCCKOHEUYHBIE JISCATHYHBIE NpoOu. B3ammHO
OIHO3HA4YHOE  COOTBETCTBUE  MEXKAY  MHOXECTBOM
JEUCTBUTENBHBIX YHUCEN U KOOPAUHATHOMU IPSIMOM.



CpaBHeHue JAEUCTBUTEIBHBIX qycell,
apudmernyueckue AEUCTBUS C  JIEUCTBUTEIbHBIMHA
YU CJIaMM.

W3mepenus, mpuOIMKEHNUS, OLECHKH

Pa3mepnl 00BEKTOB OKPY KaroIlero MHUpa,
JUIMTENBHOCTH IIPOLIECCOB B OKPYIKAIOLIEM MHUPE.

ITpubnmm>xkéHHOE 3HAYCHHE BEIIMYHUHBI, TOYHOCTH
npuonmkenus. OkpyriieHne aucen. [Ipukujaka u oreHka
pPEe3yJIbTATOB BHIYUCIICHUH.

Ypasnenusn u nepasencmea
VY paBHEHuA ¢ 0JTHON IEPEMEHHON

JIlmuneitHoe  ypaBHeHume. Pemenwme  ypaBHEHUU,
CBOJISIIIIUXCS K IMHEHHBIM.

KBagpatnoe ypaBHeHue. Pemenne ypaBHEHUM,
CBOJISIIIIUXCS K KBaJApaTHBIM. bUKkBagpaTHOE ypaBHEHHUE.
Ilpumepsl penieHuss ypaBHEHUH TPETbEU M 4ETBEPTOU
CTEIICHEH Pa3JIOKEHUEM Ha MHOYKHUTEIIH.

Pemienne JIPOOHO-paIlIMOHAIIBHBIX

ypaBHEHUI. PenieHue TEKCTOBBIX 3ajaay

ajreOpanvecKuM METOJIOM.

CucTtemMbl ypaBHEHUI

VpaBHeHHE C ABYMsI IIEPEMEHHBIMH U €ro rpaduk.
Penienue cucreMm JByX JIMHEMHBIX YPAaBHEHUU C ABYMsI
nepeMeHHbIMU. Perlienne cucteM AByX ypaBHEHHM, OJHO
U3 KOTOPBIX JIMHEHWHOE, a JIpyroe — BTOPOM CTEIIeHU.
I'padmueckass uHTEpIipeTalusi CUCTEMbI YpaBHEHUU C
JIByMsI TIEPEMEHHBIMH.

Penrenwme TEKCTOBBIX 3a7a4 anrebpandecKum

CIIOCOOOM.
HepasenctBa

YHuciioBble HEPABEHCTBA U UX CBOUCTBA.

Pemenue JUHEUHBIX HEpPaBEHCTB C OJHOM
nepeMeHHOM. Perienre cucremM JIMHEMHBIX HEPABEHCTB C
OJIHOM HEPEMEHHOM. KBagpatHbie  HepaBeHCTBA.

I'padmueckass mHTEepHOpeTalyss HEPAaBEHCTB U CHCTEM
HEPABEHCTB C JIByMsI HIEPEMEHHBIMU.



Dyukyuu

KBanparuunas ¢ysknus, e€ rpaduxk u CcBOICTBA.
ITapaboma, KooOpAWHATHI BEPIIUHBI NapabOJbI, OCH
CUMMETPHUH napadoJIbL.
I'padbuxn dynknmiti: 'y = KX, y = Kkx + b, vy :—k, y =
x3,
y = \&, Y = |x| U UX CBOWCTBA.

Yucnoewvie nocaeooeameibnocmu

Omnpenenenne U cnocoObl 3a/IlaHMs YUCIOBBIX MOCIEI0BATENBHOCTEN
ITousiTie 4YHCIOBOM IIOCIIENOBATEIILHOCTU. 3aaHUE

MOCJIEJIOBATEIbHOCTU  PEKyppeHTHOH  (opmynoit wu

¢bopmyroit N-ro wieHa.

Apudmerndeckas U TeOMeTpUIECKas POTPECCUH
Apudmernyueckasi MU TeEOMETpHUYECKasi MPOTPECCHH.

dopmynbl n-ro 4JIeHa apu(PMEeTUICCKOMN u
T€OMETPHUUYECKOM MPOrpeccrii, CYyMMBI TTEPBBIX N YJICHOB.

N3006paxkenue 4JICHOB apupMEeTHIECKOUN u
Tr€OMETPHUUYECKOMN nporpeccuit TOYKAMHU Ha
KOOPJAMHATHOM IIJIOCKOCTH. JInHEeHBIN u

3KCHOHCHHH8J'II>HI)II>1 POCT. Ci1o’kHBIC IIPOLICHTHI.

MJIAHUPYEMBIE IIPEAMETHBIE PE3YJIbTATBI OCBOEHUA
INIPUMEPHOU PABOYEU ITPOI'PAMMBI KYPCA (ITO
I'OJAM OBYYEHMUS)

OcBoeHue y4yeOHOro Kypca «Aureopa» Ha YpOBHE
OCHOBHOTO 00111ero o6pa3oBaHus JOJDKHO oOecreuynBaTh
JIOCTH)KEHUE CJICTYIOLIIUX MpeaAMETHBIX
oOpa3oBaTeIbHBIX PE3yJIbTATOB:

7 Knacc

Yucna u éviuucnenus

- BpIimonHATH, co4deTasgs YCTHBIE MW IHUCbMEHHBIC
OpUEMBI, apudmMeTHIecKue AE€UCTBUS C
paloHaJIbHBIMH YUCIJIaMHU.

- Haxonute 3HadyeHUs] YHCJIOBBIX  BBIPAKECHUMH;
OPUMEHATH pa3HOOOpa3Hble CHOCOOBI U MPUEMBI



BBIYMCJICHUS]  3HAYCHUH  JPOOHBIX  BBIPAKEHHUH,
coaepIKalIuX OOBIKHOBEHHBIC U JECSITHYHBIC JPOOH.

- IlepexoauTs OT OAHOM (POPMBI 3aTUCH YUCETT K JIPYT Ot
(mpeoOpa3oBbIBaTh  AECCATHYHYIO poOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JACCATHYHYIO, B
YaCTHOCTH B OECKOHEUHYIO JICCATHYHYIO JIPOOB).

- CpaBHUBATh U YHOPSAOYMBATh pallMOHaJIbHbIC YHCIIA.

- OKpyrisaTh 4ucia.

- BeimonHAT, NPUKUAKY UM OLEHKY pe3yJibTara

BBIYUCIICHUH, OLIEHKY 3HAYECHUM YHCIIOBBIX

BBIPA>KCHU M.

- BBINTOJIHATH IEUCTBUSI CO CTETNIEHSIMU C HAaTypalbHBIMU
HoKa3aTeJsIMU.

- IIlpuMeHsTh IpU3HAKU JIEJIMMOCTH, Pa3JIOKEHHUE Ha
MHOXXHUTEJINHATypPaJIbHbIX YHUCEII.

- Pemarp  npakTUKO-OPUEHTUPOBAHHBIE  3aJayH,
CBsI3aHHbIE C OTHOIIIEHUEM BEJIMYMH,
OpONOPHAOHATBHOCTHIO BEJIUYMH, OPOLICHTAMU;
UHTEPOPETUPOBATh PE3yJIbTAThl pPEUICHUsT 3aJad C
YY4ETOM OIpaHUYEHUM, CBA3AHHBIX CO CBOMCTBaMu
paccMaTtpuBaeMbIX OOBEKTOB.

Anzedpauueckue evipariceHus

- Hcnonp3oBarh anreOpandyeckyro TEPMUHOJIOTHIO U

CUMBOJIUKY, HOPUMEHSTH €€ B TIIPOIECCE OCBOCHUS

y4eOHOro marepuasnia.

- Haxonute 3HaueHUsT OYKBEHHBIX BBIPAXKEHUUN MpH
3aJlaHHBIX 3HAYEHUSIX IEPEMEHHBIX.

- BeinmonHsaTe mpeoOpa3zoBaHUsI HEIOTO BBIPAKCHUS B
MHOT'OYJIEH TIPUBEJACHHUEM TNOJOOHBIX CJIaraeMblX,
packpbITHEM CKOOOK.

- BBINOJHATE YMHOXXE€HHUE OJHOYJIEHA HAa MHOTI'OYJIEH U
MHOT'O4JI€Ha HAa MHOTIOYIE€H, HNPUMEHSITH (POPMYIbI
KBaJipaTa CyMMBI U KBaJ[paTa pa3HOCTH.

- OcylecTBisITh  pa3jIoOKEHHE MHOIOWIEHOB  Ha
MHO>XHUTEJIM C MOMOIIBIO BBIHECEHUSI 3a CKOOKH
Oo0IIero  MHOXUTEJNSI, TIPYOINHPOBKHA  CJaraeMsblX,
OpUMEHEHUSI POPMYJT COKPAIIEHHOTO YMHOXEHHUS.



- Ilpumenste mnpeoOpa3oBaHWsT MHOTOYJICHOB  JJIst
pelIeHUs pa3JIM4YHbIX 33/1a4 U3 MAaT€MaTUKH, CMEXKHBIX
pEeAMETOB, U3 PECATIbHON IMPAKTUKHU.

- HMcnonp30oBark CBOMCTBA CTEIEHEHW C HATypaJlbHBIMHU
IMOKa3aTeIsIMU U NIPeoOpa30BaHUsI BbIPAXKEHUM.

Ypasnenus u nepasencmea
- Pemare j1MHElHBIE ypaBHEHUsI C OJHOMW IIEPEMEHHOM,
NpUMEHSIsT  IIpaBWja  IepexoJa OT  MCXOJHOIo
YpaBHEHUsT K paBHOCUIbHOMY eMy. [IpoBepsTs,
SIBJISIETCS JIU YMCJIO KOPHEM ypPaBHEHMSI.
- IlpumensaTs rpadpuyeckue MeETOJbl NPHU PELISHHUU
JIMHEUHBIXYPAaBHEHHUN U UX CUCTEM.
- TlomGupars mipuUMepbl TIap UYHCEN, SBISIOIMIUXCS
peleHueM  JUHEWHOro  ypaBHEHHUsI C  JAByMs
HNEepEMEHHBIMHU.
- Crtpouth B KOOPAMHATHOM IJIOCKOCTH Trpaduk
JIMHEUHOTO YypPaBHEHHUsI C JBYMsI II€PEMEHHBIMU;
MOJIB3YSICh I'pa)KOM, IIPUBOAUTH IPHUMEPHI PEILICHUS
YPaBHCHHUA.
- Pemate cuctemsl AByX JIMHEWHBIX YPaBHEHUU C JIBYMsI
IIEpEMEHHBIMU, B TOM 4HCJIE I'papUIECKU.
- CocraBisAiTh M pellarbh JIMHEHHOE YpPaBHEHUE WIHA
CHUCTEMY JIMHEHHBIX YPAaBHECHUU IO YCJIOBHUIO 3aJa4H,
HHTEPOPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM
33J1a4M ITOJIYYEHHBIN pEe3yJbTaT.

Koopounamur u cpagpuxu. @ynxyuu

- W3o00paxkaTh Ha KOOPJAMHATHOW TIPSIMOW TOYKH,
COOTBETCTBYIOIIUE 3aJlaHHBIM KOOpJWHATaM, JYy4H,
OTPE3KH, WHTEPBAJbI; 3aIMChIBaTh YHCJIOBBIE
MIPOMEXYTKH Ha alreOpandyeckoM Ss3bIKE.

- OrmeuaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO
3aJlaHHBIM KOOpJMHATaM; CTPOUTH TpaUKy JIMHEHHBIX
¢ynkumit. Ctpouts rpadpuk GyHKIUU Y = |x]|.

- OnucelBaTh C NOMOIIBIO (QYHKIHI H3BECTHBIC
3aBUCUMOCTH MEXJAY BEJIUYUHAMU: CKOPOCTh, BpeMs,

PpPacCCTOAHUC, ocHa, KOJIM4YCCTBO, CTOUMOCTD,
HIpONU3BOAUTCIIBHOCTb, BPCM:, 00BEM pa6OTBI.

- Haxoaute 3HaueHue GYyHKIHMH MO 3HAYEHUIO €&
apryMeHTa.



- Ilomnmare rpadudeckuii Crioco0 TPEeACTaBICHUS U
aHaiamusa nH(pOpMALIUH; U3BJIEKATh u
UHTEPIIPETUPOBATh  HH(pOpManmioo U3  TpadpuKoB
peaTbHBIX MPOIIECCOB U 3aBUCHUMOCTEH.

8 xitacc

Yucna u eévluucieHusn
- Hcmmons3oBarh Ha4dYaJIbHbIC nmpeacraBJICHUA o
MHO>KCCTBEC I[@ﬁCTBPITCHBHBIX HUCCII Jis1 CpaBHCHMA,

OKPYTJICHUS u BBIYHCJICHUI, n300paxkaTh
JCUCTBUTEIBHBIE YHCJIa TOYKAaMW HAa KOOPAWHATHOU
OpsIMOM.

- IIpumeHsATs OHSITHE apU(PMETUUECKOTO KBaJIPaTHOTO
KOPHs; Ha- XOAUTh KBAaJIpaTHBIC KOPHU, UCIIOJIb3Ys IIPU
HCO6XOJII/IMOCTI/I KaJ'II)Ky.TIHTOp; BBITTIOJIHATH
npeoOpa3zoBaHUs BBIPaKCHUM, COJIep KaIuX
KBaJJpaTHbBIE KOPHU, UCHOJb3YysI CBOMCTBA KOPHEH.

- Hcrnonp3oBaTh 3amucd OONBIHIMX W MalbIX YHCE C
MOMOMIBIO JICCITUYHBIX ApoOei u creneHeit uucima 10.

Anzedpauueckue ewviparxccenus

- IIpuMeHsITh NOHSITHE CTEIICHU C LIEJIBIM ITOKa3aTeseM,
BBITIOJIHSITH npeoOpa3zoBaHUs BBIPpAKCHUU,
COJZIEp KalllMX CTEIEHHU C LEeJbIM IMOKa3aTeIEM.

-  BpmmoaHsATE  TOXAECTBEHHBIE  IMpeoOpa3zoBaHUS
palMoOHaJIBHBIX BBIPAXKEHUM Ha OCHOBE MpaBUII
JEUCTBUNM HaJl MHOTOYJIEHAMH W alreOpandyecKuMH
JIPOOSIMH.

- PacknanpiBaTh KBaJpaTHBIN TpEXUIICH Ha

MHO>KHUTEJIIH.

- IlpumensTp TipeoOpa3oBaHUsI  BBIPAXKEHUW IS
pelIeHus pa3IUuYHbIX 3a71ad U3 MAaTE€MaTUKH, CMEXKHbBIX
PEIMETOB, U3 PEATBHON NPAKTHUKH.

Ypaenenuﬂ U Hepaeéencmea
- Pemats HHHeﬁHBIe, KBaJIpaTHbBIC YPAaBHCHHUS U
pallMOHAJIBHBIC YPAaBHCHHA, CBOIAAIIMCCA K HHUM,
CUCTCMBbI IBYX ypaBHeHI/II\/JI C ABYMsI ICPCMCHHBIMMU.



- IIpoBOoaAUTE IPOCTEUNINE UCCIIEJOBAHUSA YPABHECHUM
U CUCTEM YPaBHEHHI, B TOM YHUCJIE C IIPUMEHECHHUEM
rpa¢udgeckux  OpeAcTaBiIeHUN  (yCTaHaBIUBATh,
HMMEET JIM YpPaBHEHHE WU CHCTEMa YpPaBHEHHUN
pelIeHusl, €CJIM UMEET, TO CKOJIBKO, U Mp.).

- IlepexoauTs OT ciiOBECHOI (POPMYJIMPOBKM 3aJauM K
e€ anrebpanyeckor MOJIEJIM C IIOMOIIBIO COCTaBJIECHUS
YpaBHEHUSA UIIN CHUCTEMBI YpaBHEHUH,
HUHTEPOPETUPOBATE B COOTBETCTBHU C KOHTEKCTOM
3a/1a4d MOJYYEHHBIN pe3ybTar.

- lIlpuMeHsTh CBONMCTBA YHUCIOBBIX HEPABEHCTB JUIA
CpPaBHEHUsI, OLIEHKH; pelIaTh JUHEUHbIC HEPABEHCTBA C
OHOW TEPEMEHHOM ¢ HMX CHUCTEMBbI, JaBaTh
rpauUYecKy0 WUTIOCTPAMI0O MHOYECTBa PEIICHUM
HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

Dynukyuu

- IloHumaTth HW HCHOJB30BaTh (QYHKIIMOHAJIBHBIEC
OOHSITUST U SI3bIK  (TEPMHHBI, CHUMBOJHUYECKHUE
o0o3HadeHus1); onpencasTh 3HadeHue QGYHKIIUH IO
3HAYEHUIO apryMeHTa,; onpenensaTh CBOMCTBa
bysaxknuu mo e€ rpaduky.

- Crpouth rpaduku sJeMEHTapHbIX (PyHKUUNH BUAa Y
=k/IX,y=x )y =,XYy =x3 , Yy = |Xx|, ONHUCHIBAThH
CBOMCTBA 4HMCJIOBOM (PYHKIIUU 110 €€ rpaduKy.

9 kimace

Yucna u eviuucnenun

- CpaBHMBaTh H YHOOPSAJAOYMBATH pPALMOHAIBHBIE U
HppaluOHAIbHbIEC YHCIA.

- BeinonssaTs apudmMeTudecKkue  JIeHCTBUS c
palMoHaJIbHBIMM  YHCJIaMH, coOdYeTasi YCTHbIE WU
NUCHbMEHHBbIE NPUEMBI, BBINOJHSITH BBIUYMCICHHUS C
UppalMOHAIBHBIMH YUCJIaMHU.

- Haxomute 3HaueHUs CTENEHEH C  LeJIbIMU
NoKa3zaTeJasIMM M KOpPHEM; BBIUMCIATH 3HAYEHUS
YHCIOBBIX BBIPa>KE€HUU.

-  OkpyrasaTh JeWCTBUTENIBHBIE YHCJA, BBIIOJHSITH
OPUKUIKY pe3yJjbTara BBIYMCIICHUM, OLIEHKY



YHCJIIOBBIX BBIPAYKCHUM.

Ypasnenua u nepasencmea

- Pemare JmMHelHBIE W KBagpaTHbIE ypaBHEHWUS,
YpaBHEHHUsI, CBOJSIIMECS] K HHUM, [pOCTeHlIne
JIPOOHO-paITMOHATBHBIC YPAaBHEHHS.

- Pemrathk cucTteMsl IByX JIMHEHHBIX YPAaBHECHUU C JIByMs
IIEPpEMEHHBIMH W CHUCTEMBI JBYX YpPaBHEHUH, B
KOTOPbIX OJHO YPAaBHEHHUEHE SIBJISICTCS] JIMHEUHBIM.

- Pematpe TeKCTOBBIC 3aJa4H aIr€OpandeCKUM CITOCOOOM
C IIOMOIIBIO COCTABJIEHHUS YPaBHEHUS WM CHUCTEMBI
JIByX YPaBHEHUH C JIByMsl IEPEMEHHBIMMU.

- IIpoBOaAMTE MpOCTEUNINE HUCCIIEJOBAHUSA YPABHEHUMI
U CUCTEM YpaBHEHHH, B TOM 4YHCJI€ C MIPUMEHEHHUEM
rpadpudeckux  IpeacTaBICHUMN (ycTaHaBIUBAaTH,
UMEEeT JM YypaBHEHHE WM CUCTEMa YypaBHEHHUU
peluieHusi, €CiIu UMEET, TO CKOJIBKO, U Mp.).

- Pemarp nuHeliHBIE HEpaBEHCTBA, KBaJpaTHBIC
HEpaBEHCTBA; H300pa)kaTh peENIeHHE HEPaBEHCTB Ha
YHUCJIOBOU MPSIMOM, 3aIUCBIBATh PEIICHHUE C MOMOIIbBIO
CHUMBOJIOB.

- Pemate cucTeMbl JMHEWHBIX HEPABEHCTB, CHUCTEMBI
HEPABEHCTB, BKJIIOYAIOIINE KBaJPAaTHOE HEPABEHCTBO;
n3o0paxkaTb peElIeHHE CHUCTEMbl HEpPaBEHCTB Ha
YHCJIOBOU MPSMOM, 3alIUCHIBATh PEIIEHHUE C ITOMOIIBIO
CHUMBOJIOB.

- Mcnonp30BaTh HEpaBEHCTBA MPU PELUICHUU PA3JIMYHBIX

3aj1ad4.

Dyuxkyuu

- Pacno3naBath  (QyHKIMM  HU3YUYEHHBIX  BHJIOB.
Iloka3piBaTh  CXE€MaTHU4YE€CKM  PACIIOJIOKEHHE  Ha
KOOPJIMHATHOHN IJIOCKOCTH T'padUKOB

dbyskmii Buga: y = kx, y = kx +b
y =k/x,y = ax?® + bx +,



y = x3Yy = X, Y = | x | B 3aBUCUMOCTH OT 3HAYCHHH KO>(PPHUIMEHTOB; OIHCHIBATEH
cBolcTBa (PyHKIIHH.

- CtpouTh M M300pakaTh CXeMaTUYECKU I'padUKu KBaApPaTHIYHBIX
(pyHK1IMN, ONUCHIBAaTh CBOMCTBA KBQJIPAaTUYHBIX (PYyHKIIUN O UXTrpaduKam.

- PacnosznaBath KBazpaThuHyro GQYHKOUIO 110 ¢QopmyJie, HOPUBOJAUTH HPHUMEPHI
KBaJIpaTUYHBIX (PyHKIIUN U3 peasibHOM XU3HHU, PU3UKH, T€OMETPHU.

Apupmemuueckana u 2eomempuueckas npozpeccuu

- Pacno3HaBaTth apu(pMETHYIECKYIO U TEOMETPUIECKYIO MPOTPECCUH MPU Pa3HBIX CITOocoOax
3aJlaHusl.

- BrINONHATE BBIUMCIIEHUSI C UCIOJb30BaHUEM (POopMyJ N-ro 4jleHa apuPpmeTudyecKkod u
T€OMETPHUUYECKOM MPOrpeccruii, CYyMMBI TIE€PBBIX N YIJICHOB.

- M3006pakaTh 4jeHbl NOCJIEI0BATEIbHOCTH TOYKAMH Ha KOOPJAUHATHOMN TLIOCKOCTH.

- Pemratp 3as1aum, CBsi3aHHBIE C YHMCJIOBBIMH MOCJIE/IOBATEIBHOCTSIMHU, B TOM YHCJI€ 3aJauu
W3 pealbHOM KU3HHU (C MCMOJIIB30BAHUEM KAIBKYJISATOPA, HUPPOBBIX TEXHOJIOTHIA).

TEMATHYECKOE IINIAHUPOBAHHUE YYEBHOI'O KYPCA (IIO I'OJIAM OBYYEHUSA)

7 knacc (He menee 102 u)

Ha3Banue
pazaea (TeMbl) OcHoBHOE conep:kaHue OcHoBHBIE BHIBI JAESITEIGHOCTH 00y4aIOIIUXCS

(4HCJIO YacoB)




Yucaa "
BBIYHCJIEHHUS.
PanmonaianHbIe

4qucia
(25 u)

IlousTne panuoOHaJIBHOTO
qyuca. Apudmernueckue
JEUCTBUSI C palMOHaJIbLHBIMU
YyHCJIaMH
. CpaBHeHue,
yHOpsAA0YMBaHUE
pauyoHaJIbHBIX YHCE]I.
CrenieHb C  HaTypaJllbHBIM
MOKa3aTEeJIEM.
Peurtenne OCHOBHBIX 3aja4

Ha JpoOu, NOPOLEHTHI U3
peanbHOM NPaKTUKH.
IIpusnaku JICJIUMOCTH,

pa3I0KEeHUsI Ha MHOXXHUTEIH
HaTypaJIbHBIX YHCEII.
PeanpHBIC 3aBHCHMOCTH.
Tpsimast " obGparHast
OPOHOPIHOHAIBHOCTH

CucremaTu3upoBaTh W o0oramarth 3HaHHUA 00
OOBIKHOBEHHBIX M JCCATHYHBIX JAPOOSX.

CpaBHuUBaThH U YHOPAA0YHUBATH apoou,
npeoOpazoBbIBasi MPU HEOOXOIMMOCTH JECSITHYHBIC
IpodM B OOBIKHOBEHHBIE, OOBIKHOBEHHBIC B
JIeCSITUYHbIE, B YacTHOCTH B Oec- KOHEYHYIO
JICCSITUYHYIO JIPOOB.

IIpumeHnsiTe pa3sHooOpa3Hble cHOCOOBI W NPHEMBI
BbIYHCJIEHUs] 3HAYEeHUH JAPOOHBIX BBIPAKEHUH,
COJIepIKaIINX OOBIKHOBEHHBIC U JECSITUYHBIC APOOH:
3aMEHSITh PU HEOOXOJAUMOCTH JECATHYHYIO JIPOOh
OOBIKHOBEHHOH M OOBIKHOBEHHYIO JE€CATHYHOMH,
MPUBOJHUTh  BbIpaXeHHe K ¢opme, Haubolee
YHOOHO#M JUIsi BBIYMCICHHUN, IIpeoOpa3oBbIBATH
IpOOHBIE BBIPAXKECHHUSI Ha yMHOXXCHHE U JICJICHHE
JECSITUYHBIX JpoOedl K MIeUCTBUSIM C IEIBIMUA
YHUCIIAMH.

IIpuBoauTL 4YMCI0OBbIe M OyKBEHHbIe NPUMeEpPBI
CTEIIEHH C HATYpaJIbHBIM IOKa3zaTelIeM, OOBSICHSIA
3HAQUEHWUs] OCHOBAaHUS CTENEHHM W IIOKa3aTess
CTENeHH, HAXOIUTh 3HAUYCHMsI CTereHel Buga a" (a
— moboe  paluoHalbHOE  YHCIIO, n —
HATypalbHOE YHCIIO).

IToHuMaThL CMBICH 3amuCcH OOJBIIMX YHCET C
TMMOMOIIBIO JICCITUYHBIX NPOOEH M CTETIeHeHr dmcia
10, npMMEHATH UX B PEAIBHBIX CUTYaIHsIX.




HazBanue
pasaesa (TeMbl)
(4McII0 YacoB)

OcHoBHOe coaep:kaHue

OcHOBHBbIE BUABI JAeATEIHLHOCTH 00y4aI0IIMXCS

IpuMeHsITHh NPU3HAKH JCSITUMOCTH, PA3IIOKCHHUSI
Ha MHOXXHUTEIIM HATyPaIbHBIX YHUCEI.

Pemarh 3a1aum Ha 4acCTH, MIPOICHTHI, IPOMOPINH,
Ha HaXOXJeHHE ApoOH (MPOIEHTA) OT BEIUYHUHBI U
BeJIMYMHBI 10 e€ napobu (mpoleHrty), Jpoou
(mporieHTa), KOTOPBIH COCTABIISIET OJHA BEJIMYHUHA OT
npyroii. IlpuBoauTh, pa3douparb, OIEHHUBATH
pa3uyHbIC PELISHUs, 3alIUCH PEIIEHUH TEKCTOBBIX
3aja4.

PacnmozHaBaTh M OOBSICHATH, ONUPAsCh Ha
omnpejesieHus, TpsIMO  NPONOPLMOHAJIbHBIE U
00paTHO MPONOPIIMOHATIBHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; NMPUBOAUTHL  NPHUMeEPHI ATHUX
3aBUCUMOCTEH U3 pealibHOTO0 MHpa, U3 JPYTHUX
y4eOHBIX MMPEAMETOB.

Pemarh TpakTUKO-OPUEHTHUPOBAHHBIC 3aJa4d Ha
JIpoOu, TMPOLEHTHI, NOPSIMYIHO U  00OpaTrHylo
MPOTIOPIUOHAIILHOCTH, TTPOTOPIIUHA




Auredpanyeckue

BBIpaKeHUst
(27 )

ByxBenusie BBIpa)KCHUSI.
Tlepemennsie. JlomycTumeie
3HAYCHUS EPEMCHHBIX.
Ddopmyisl.

IIpeoGpazoBanue
OYKBCHHBIX BBIPpaKCHUM,
packpbITHe CKOOOK u
MIPUBECHUEC MO0 OHBIX
cllaraeéMbIX.

CsoiicTBa CTENEHU c

HaTypaJIbHBIM ITOKa3aTeJICM.

OBjaners aireOpanvyeckoil TEPMUHOIOTHEH U
CHUMBOJIMKOU, IPUMEHSATH €€ B IPOIECCE OCBOCHUS
y4eOHOTO MaTepHara.

Haxoaurs 3HadyeHHWssT OYyKBEHHBIX BBIPpa)KEHUH
OpU 3aJaHHBIX 3HAYCHUSIX OYKB; BBIITOJHSITH
BBIYHMCIICHUS 11O (hopMyJiam.

BbINOJHATH NpeoOpa3zoBaHus 1EJIOTO BBIPAKECHUS
B MHOTOYWICH NMPUBEJACHUEM IMOJOOHBIX ClaraeMablXx,
pacKpBITHEM CKOOOK.




MHOTOYJIeHBI. CnoxeHue, BbinoaHsaTh YMHO>XEHHE OJHO4JIEeHA Ha
BBIUUTAHUE, YMHOK€HHE | MHOTOWIEH W MHOIOWIeHa Ha MHOIOYJIEH,
MHOTOYJICHOB. DopmyIThI NPUMEHATHL (GopMyJBI  KBaJgpaTra CyYyMMBI H
COKpAaIEHHOTO YMHOXEHHUSI. KBaJpaTa pa3HOCTH.
Pasznoxenue MHOTOYJICHOB OcyHIeCTBJISITB Pa3JI0OKCHUEC  MHOTOYJICHOB  Ha
Ha MHOKUTEITU MHOYHTE- JIU MyTEM BBIHCCCHUS 32 CKOOKH O0IIero
MHOXUTEJsSI, NpPUMEHEHUs: (HOpPMYyJbl Pa3sHOCTH
KBaJIpaToOB, (POPMYJIT COKPAIIEHHOTO YMHOMXKEHHSI.
I[IpuMeHATH peoOpa3zoBaHHEC MHOTOWICHOB JJIsI
pPECIICHUA Pa3InYHbIX 3aaa4 u3 MaTeéMaTHuKu,
CMEXKHBIX IPEIMETOB, U3 peajlIbHOU IIPaKTUKMU.
3HAKOMHUTBHCS C UCTOPHEl pa3BUTH MaTEMaTUKH
YpaBHeHus YpaBHeHue, npaBuia | Pemars  JIuMHEWHOE  ypaBHEHUME C  OJHOU
U HepaBeHCTBa npeoOpazoBaHUsI IIEpEMEHHOM, NpPHMMEeHsis MNpaBuJa Iepexoga oT
(20 u) ypaBHEHUS, HCXOMHOTO YPaBHEHHUS K PAaBHOCHIBHOMY eMy Oojee
PaBHOCHUIIBHOCTbH npocroro  Buupa. IlpoBepsiTb, sBIsieTCS  JIU
ypaBHEHHUIA. KOHKPETHOE YHMCJIO KOPHEM ypPaBHEHMUSI.
JInneitnoe ypaBHEHUE c | lMondbupars mpuMepbl IAp YHUCEN, SBIISTIOIMIUXCS
OJHOU [IEPEMEHHOM, | PEIIEHUEM JIMHEHHOrO ypaBHEHHMA C  ABYMs
penaicHue JIUNHEUHBIX NEPEMEHHBIMU. CTpOl/ITb B KOOp,HHHaTHOﬁ
ypaBHeHuii. Pemenue 3amgauc | IVIOCKOCTH IpadHMK JIMHEHHO- TO yPaBHEHHSA C
[IOMOILBIO YPABHEHUIA. IBYMsI TIEPEMEHHBIMH; TIOIB3YysACh TpaduKoM,

JIuneitnoe ypaBHEHUE c
IByMsI TIEPEMEHHBIMH W €ro0
rpaduk. Cucrema JIBYX
JIMHEMHBIX  ypaBHEHHH ¢
JIBYMSI TIePEeMEHHBIMHU.
Pemenue cucrem ypaBHEeHUI
cnocoO0OM TOJICTAHOBKH H

NPUBOAUTH MPHUMePHI PEIICHUS YPaBHECHUS.
Haxoaurb pemieHue CHUCTEMBl JBYX JMHEHHBIX
YpaBHEHHUI € ABYMsI IIEPEMEHHBIMU.

CocTaBJATh M pemiaTh ypPaBHCHUE WIH CHUCTEMY
YpaBHEHU I o YCJIOBUIO 3aa49M,
UHTEPOPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a7lauyM IOJYUYEHHBIA pe3yiabTaT




CIIOCOOOM CJIOKEHUS

Koopaunart Koopaunara TOYKU Ha | M300paxkars Ha KOOpPAMHATHON NpPsIMON TOYKH,
bl " OpsIMOML. YHucnaoBbl€ | COOTBETCTBYIOIIHME 3aJlaHHBIM KOOpAWHATaM, JIy4H,
rpagukmn. OPOMEXKYTKH. PaccTossHue | OTpe3KH, MHTepBajbl;  3alMChIBaTh HMX  Ha
LA EINI 1] MEXJYy  JABYMsl ~ TOYKaMU | ajlreOpandecKkoM s3bIKE.
(24 v) KOOPJAMHATHOW NPsIMOIA.

HazBanue

pa3jaena (TeMbl)
(4HCJI0 YacoB)

OcHoBHOe CoaepKaHue

OcHOBHbBIE BH/JbI J1€ATCJIBHOCTH oﬁyqammnxcn

IIpsimoyrosbHas cucreMa
KOOpAWHAT Ha IUIOCKOCTH.
TIpumepsr rpaduKoOB,
3aJTAaHHBIX dopmynamu.
YUrenue rpadukoB
PEaJIbHBIX 3aBUCUMOCTEHN.
Ilousatne ¢yukuuu. [padux
¢pyaxmuu. CBoiicTBa (QPyHKIIHIA.
Jluneitnas ynaKIIH.
ITocTpoenue rpaduka
muHeWHOU ¢yHKIuu. ['padux
byskIIIN Y = | X |

OrMeyaThb B KOOPAMHATHONH INIOCKOCTH TOYKH IIO
3aJJaHHBIM  KOOpAWHATaM; CTPOUTH  TIpadHuKu
HECJI0KHBIX 3aBHCUMOCTEHH, 3aJIaHHBIX
(popmynamu, B TOM 4mucClie ¢ HOMOIIbIO MUPPOBBIX
saboparopuii.
IIpumeHsaTs, H3y4yaTh NpeuMy1IecTBa,
HHTEePNpPeTHPOBATH rpaduIeCcKuit cnoco0
IIpeACTaBICHUS u aHalm3a pa3sHoOOpazHOH
JKU3HEHHONW WH(OpPMAIINU.
OcBauBaTb NOHATHE (PYHKIUH,
(GyHKIMOHATBHON TEPMHUHOJIOTHECH.
PacnioznaBare nuHElHY0 QyHKuo Y = kX + b,
ONMCBLIBATH €€ CBOWCTBAa B 3aBUCHUMOCTH OT
3HaYeHU# KO3 Punmentos K u b.

OBJIaJ€BaATh

Crpourhb rpadguku JINHEWHO U bynKIINN,
PyHKOIUHN

y = x|

Hcnoab3oBath  uundposbie pecypchl JJ151




MOCTpoeHHsI TpaduKOB (PYHKIHH B H3YUYCHHUS HX
coiictB. IlpuBoauts OpuUMeEpPbl  JTUHEWHBIX
3aBHCUMOCTEHl B  peaJbHbIX IIpolleccax ¥
SIBII€HUSIX

IloBTOpEHNE
H 00001IeHIEe
(6 )

IToBTOpeHue OCHOBHBIX
MOHSATUN U METOJIOB Kypca 7
KJ1acca, 0000IIeHre 3HAHUN

BeiOupars, NpPUMEHATH  OLEHHMBATh  CHOCOOBI
CpPaBHEHMs YHCEJ, BBIYHUCICHUH, NpeoOpa3zoBaHUN
BBIpaXXKEHUMN, PEIICHUs ypaBHEHUH.

OcyuiecTBIATH CAMOKOHTPOJIb BBIIIOJIHSEMBbIX
JIecTBUI u CaMOTIIPOBEPKY pesyibTara
BBIYUCJICHUH, npeoOpa3zoBaHM, IHOCTPOECHUH.

Pemiats 3agauyu 13 peanbHON JKU3HU, NPUMEHSATH
MaTeMaTH4YeCKHe 3HaHWHA Ul pElIeHMs 3alad U3
JIpyTUX IPEIMETOB.

PemaTh TekcTOBBIE 3a/1a4H, CDABHHBATh, BHIOUPATH
coco0bl PEIICHUsS 3a1a49H




8 kiacc (ue menee 102 u)

BBIPAYKEHUM, CO- JIeprKalinux
KBaJpaTHBIC KOPHU

Ha3Banue
paszaena (TeMbl) OcHOBHOe cofepskaHHe OcHoOBHBIE BHbI JAeSITEILHOCTH 00y4arolIuxcst
Kypca (4uciao
YacoB)
Yucaa U KBanpaTtapiii kopeHb U3 | PopMyJHpoOBaTh ONpeAe/ieHHe KBAJPATHOTO KOPHS
BbIYMCJICHUS. 4Juca. ITonsitue 06 | wu3uucna, apupMETUIECKOr0 KBaAPaTHOIO KOPHS.
KBagparneie UppaALIHOHAIIEHOM gyucie. | IlpuMeHsITH omnepalyio M3BJICUEHUs KBaApPaTHOTO
KOPHH JlecsaTuuHble TPUOIMIKEHUsT | KOPHSA M3 UYUCIA, MCHOJb3Ysl NPU HEOOXOIUMOCTH
(15 9) UPPAIMOHATBHBIX  YHCENl. | KAJIbKYJISATOP.
JlelicTBUTENbHBIE gucia. | OuneHMBaATh KBaJpaTHbIE KOPHU LIEJIBIMU YHUCIIaMU
CpaBHeHUe U IECATUYHBIMH OPOOsIMHU.
NeHCTBUTENBHBIX gucen. | CpaBHHBaTh W YNOPSiA0YHMBATH pPallMOHAIbHBIE U
Apudmerunueckuii HppallMOHAJIbHBIE YHCJIA, 3aIMCAHHBIE C IIOMOIIbIO
KBaJIpaTHBIMKOPEHb. KBaJIPaTHBIX KOPHEM.
VpaBHeHue Buga X2 = a. Hccaenosarhb ypaBHeHUE X2 = @, HaXOIMTh
CpoiicTBa apudMeTHuecKux | TOYHbBIE U IPUOIMKEHHBIE KOpHU ipu & > 0.
KBaJIpaTHBIX KOpHEH. Hccaenosarb cBoOiicTBa  KBaJApaTHBIX KOpHEH,
Hpeo6pagoBaHHe YUCITOBBIX npoBOAsT YUCIOBBIC OKCIICPUMEHTHBI C

HWCTOJIF30BaHUEM KaJIbKYyJIsITOpa (KOMOBIOTEpPA).
Jloka3bIBaTh cBoOiicTBa apu(METHISCKAX
KBaJIpaTHBIX  KOpHEH; TPUMEHSITh  HUX  JUJIsI
Mpeo0pa3oBaHMsI BBIPAKEHUN.




Ha3zBanue
pazaesa (Tembl)
Kypca (4ucao

4acoB)

OcHoBHOe coaep:kaHue

OcHOBHBbIE BUABI JAeATEIHLHOCTH 00y4aI0IIMXCS

BeinoaHATh npeodpa3oBaHuA BBIpaXEHUH,
coJepKallluX KBajJpaTHbIe KOpPHHU. BrIlpaxaTh
IIEPEeMEHHbIE W3 TEOMETPUYECKHX M (PHU3HMIECKUX
popmyi.

BbIYHCAATh 3HAYEeHHMsl BBIPAXKEHUH, COAEp KaIlnux
KBaJpaTHbIE KOpHH, HCHONb3YS npu
HEOOXOJIMMOCTHU KAITBKYJIISITOP.

Hcnmoab3oBaTh B XOJ€  pelIeHUs  3axad
3JIEMEHTApHBbIE MPEJICTABJICHUS, CBSA3aHHBIC C
NPUOIMIKEHHBIMHA 3HAYCHUSIMH BEJIMYHH.
3HAKOMHUTBLCSI C HCTOPHEN pa3BUTHI MAaTEeMAaTUKU

Yucaa i1
BBIYHCJICHUS.
Crenenn

c HeJbIM
MmoKasareJjieM

(7 9)

CreneHnb c
HOKa3aTeJIEM.
CraHnapTHas 3aIIMCh YUCTA.
Pazmepst 00OBEKTOB
OKpY’>Karomiero Mupa (oT|
3JIEMEHTapHBIX
YaCTHUIL] o
00BEKTOB),
MPOIIECCOB B
OKPY’KaIOIIEeM MHUPE.
CBoMcTBa CTEIIEHU C IEJIBIM
nokasarejaeM

I CJIBIM

KOCMHMYECCKHX
JJIUTCIBbHOCTD

®opMyJIMPOBATh OMNpeJeeHHe CTEIEHU C IEIbIM
IoKa3aTeaeM.

IIpeacraBasiTh 3amuch OOJNBIINX M MaJbIX YHCEN B
craggaptHomM  Buze. CpaBHUBaThb  d4Yucia H
BEJINYMHBI,  3allMCaHHBIC c HCIIOJIb30BAHUEM|
crenenu 10.

Hcnoab3oBaTh 3anmMch YHCEN B CTAaHJAPTHOM BHIE
JUIsl BBIPAYKEHUSI pa3MepoOB OOBEKTOB, AJIUTEIBHOCTH
MIPOIIECCOB B OKPY KAIOIIIEM MUpE.

®opMyUpOBaTh, 3aNHUCHIBATL B  CHUMBOJUYECKOI
¢dopme U MIIOCTPUPOBATHL NPUMEpPaMH CBOWCTBA
CTENEHU

C EeJIBIM MOKAa3aTeJIEM.

IIpumensaTs cBoOlicTBa CTENCHU T8l
npeob6pa3oBaHUs
BBIp@XXCHHUM, COJCPIKAIMUX CTEINCHU C IICIIbIM|

mokasareineM. BbIIOJAHATH )leﬁCTBHﬂ C 4YucjiaMu,




3allMCaAHHBIMHU B CTAHAAPTHOM BHUIC (yMHO)KCHI/Ie,
JACJICHUEC, BO3BCIACHUC B CTCIICHDb

Auaredpanyeckue KBanparnsrit TpéxwieH. | Pacnmo3naBarhb KBaJgpaTHBIHI TpEXUJIEH,
BbIpa:KeHUS. PasnokeHrne  KBagpaTHOrO | YCTAaHABIMBAThBO3MOKHOCTBH €ro Pa3JIOKEHHUS Ha
KBaaparubliii Tpé€XUieHaHa MHOXXHUTEIHU MHO>XHUTEITH.
TpEéXUIeH PackaaabiBaTh Ha  MHOMKHUTEJIM  KBaJpPaTHBIN
(G TPEXUJIEHC HEOTPHUIATEIbHBIM JTUCKPUMHUHAHTOM
Anredpanyeckue AnreGpanyeckas IpoOb. | 3amucbIBaTh anredpanyeckue BBIPKCHUS.
BbIpa'KeHMus. Jonycrumelie 3HAYCHUMA Haxoaurnb
AJiredpaunyeckast MEpEeMEHHBIX, BXOJSIIUX B 061acThb OIpeneeHus panuroHaJIbHOTO
)_]p()ﬁ], anre6panquKHe BBIPpAXKECHHUS. BBIPpAXXCHUS. BBINOJHSATH YHCJIOBBIE MOJACTAHOBKH U
(15 ) OcCHOBHOE CBOMCTBO BBIYUCJATH 3HAadeHUE JApOOH, B TOM 4YHCIE C
anre6panquK0ﬁ ﬂp06ﬂ IIOMOUIIBIO KaJ]I)KyJ]}ITOpa. (I)OpMyJ'lPIPOBaTL
Coxkpalienue apooei. OCHOBHOE CBOWMCTBO aireOpanueckol Jpodu u
Croxenue, BbIUMTaHue, | MPUMEHATH €ro Juis npeobpasoBanus ApOOeH.
YMHOKEHHE " nenenue | BBINOIHATL  AedcTBHS ¢ anreOpanvecKuMH
anreGpandecKux npoGeii. | APOOSMH. [IpumeHATH npeoopa3oBaHUs
ITpeobpasoBaHne BBID&JKECHHM U pelIeHHs 3anad. BelpaxkaTh
BBIPAXKEHHIA, comepxamux | MepeMeHHbIe u3 bopmyn (dbusuueckux,
anrebpanyuecKue Apoou T€OMETPHUYECKUX, OIHCBIBAIOIINX OBITOBBIC

CUTYaITNHN)




YpaBHeHust KBanparunoe YPaBHEHUE. Pacno3zHaBaTh KBajgpaTHBIE YPAaBHEHUS.
U HepPaBeHCTBA. HenomHoe KBagpaTHOEe | 3amuchiBaTh  (opMyJdy KOpPHEH  KBaJpaTHOrO
KBanpaTm,le yYpaBHCHHE. q)opMyna KOpHeﬁ YpaBHECHUA, pelmiaTbh KBaJAPAaTHbBIC YPAaBHCHUHA —
YPABHeHUst KBaJIpaTHOTO YpaBHEHHUSI. IIOJIHBIE U HEIIOJHBIE.
(15 ) Teopema Buera. IIpoBoauThs mpocTeiimue HCCACAOBAHUA KBaJAPAaTHBIX
Pemenwne YpaBHEHUH, ypaBHCHHIA.
CBOJALIUXCS K KBaJpaTHBIM. Pematn YPABHECHUH, CBOJAIINUECCA K KBaJApPaTHBIM,
Hpoc”[*ef/imne I[pO6HO' C IIOMOIIIBIO HpeOGpaSOBaHI/Iﬁ u 3aMEHOM
pauroOHaJIbHbBIE YPABHEHUS. NepEMEHHON.
Pemienue TeKCTOBBIX 3aja4 C HaﬁJHO)]aTI) H AHAJIU3UPOBATDH CBsA3b  MEXAY
OMOILBIO KBaJpaTHBIX | KOPHIMH u  kodpduureHTamMu KBaJPaTHOTO
YpaBHEHUI YPaBHCHHAL.
PopmyaupoBarb TeopeMy Buera, a Takxke
0o0paTHyIO TeopeMy, HNPHUMEHSTb OTH TEOpPEeMbl
JUIsL pelIeHMs 3a4ad.
Hassanue
paszena (TemMbl) OcHOBHOe cofepskaHHe OcHOBHBIE BUABI AeSITEIbHOCTH 00y4arolMXxcsi
Kypca (quciao
4aCoB)

Pemiats TekcTOBBIE 3aJauu
CII0CcO00OM: IePEeXOaUTh oT
popmynupoBKHU YCIIOBUS 3amaqn K
anreOpamdeckoid MOIEend IIyTEM COCTaBJICHUSA
YpaBHEHUS, pemaTh COCTaBICHHOE YpaBHCHHEC;
WHTEPIPETUPOBATh PE3yJIbTaT.

3HAKOMHUTBHCSA ¢ HCTOPHEl pa3BUTHS anreOpbl

anre0pandecKum
CJIOBECHOU




YpasueHus JInneiiHoe ypaBHeHue ¢ | Pacmo3HaBare JHMHEHHBIE YpaBHEHUs C JABYyMs
" HEPAaBEHCTBA, JByMsI I[EPEMEHHBIMH, €ro | INEepPEeMEHHBIMH.
Cucremsl rpadukK, TpUMEpPHI PEIIECHUS Crtpouthb TpaduKy JIMHEWHBIX YpPaBHEHHN, B TOM
yPABHEHMI ypaBHEHUil BIEIBIX YUCTAX. aucie
(13 u) Pemrenue cHCTeM nByx | HCHOJIB3ys uudpoBbie pecypchl.
JMHEHHBIX  ypaBHeHHH  C Paznuyare mnapannenpHble U OepeceKaroliuecs
ABYMST TepeMeHHBIMH. NPSAMBICTIO X YPABHEHUAM. 5
TIpUMepbl pEIIeHHs CHCTEM Pemiars cucteMbl IBYX JIMHEHMHBIX ypaBHEHHUH C
HeTMHeHHbIX ypaBHeHmii ¢ | ~BYMA IepeMEeHHBIMU M0JICTAHOBKOM u
ABYMsI ICPEMEHHBIMU. CJIOIKCHUEM. o
I'paduueckas Pemarb mpocTeiiliine CUCTEMBI, B KOTOPBIX OJTHO
u BHEHUU HE SIBJISICTCS JINHEWHBIM.
HUHTEpHOpeTanus ypaBHCHU C 3 ypa © © HACTCS T ©
IIpuBoauTHL rpadMueCKy0 HHTEPNPETALMIO PEIICHUS
JIBYMsI IIepEeMEHHBIMHU u
N YpaBHEHUsI C JBYMsI IIEPEMEHHBIMM M CHCTEM
CUCTEM YpaBHEHHUH C IBYMs o
ypaBHEHUIC JBYyMs IEPEMEHHBIMU.
IEepEMEHHBIMHU.
P Pemare  TekcTOBBIE  3a/Ja4d  aNreOpanuecKuM
CLICHUE TEKCTOBBIX 33134 C | ..oco60oM
ITOMOIIIBIO CUCTEM
YpaBHEHUN
YpaBHeHust YucioBele HEpaBeHCTBA U HUX| DOPMYJIMPOBATH CBOMCTBA YMCIOBBIX HEPABEHCTB,
U HepaBeHCTBA. CBOMCTBA. WLUIIOCTPUPOBATh HMX HAa KOOPAMHATHOW IIPSIMOM,
Hepagencrsa HepasencTso C OHOW | JOKAa3BIBATHL alreOpanvecKu.
(12 ) IIEpPEMEHHOM. JIuHeliHbIEe IIpuMeHsATh cBOWCTBA HEPABEHCTB B XOJE PEIICHUS]

HEpaBCHCTBA C

3a7ad4.




OJHOM MNEepeMEeHHOW U uX
peuieHue. Cucrembl
JIMHEHWHBIX  HEPaBEHCTB  C
OJHOM TIEpEMEHHOW U HUX
peurenue.

H3zob6paxxenune peuieHust
JIMHEHWHOTO HEpaBEHCTBA U UX
CHCTEM Ha YHCJIOBOM NpsiMO

Pemiars  JHMHENHbIE HEpaBEeHCTBA C  OJHOU
IIepeMeHHOH, n300pakaTh pEIICHHE HEPaBEHCTBA
Ha YHCJIOBOM Mpsi- MOM.

Pemiate  cucteMbl  JIMHEWHBIX  HEPABEHCTB,
n300pakaTh pEIIeHWEe CHCTEMbl HEPaBEHCTB Ha
YUCJIOBOU MpsIMOit

DyHKIUH. I[Mousitne dynkumu. O6nactb| HUcnmoanb3oBaTh (YHKIHOHAIBHYIO TEPMHHOJIOTHIO
OcHOBHBIE OIIPpEACJICHUS MW MHOXCECTBO| M CHMBOJIMKY.
MOHSTUS 3HAYEHUM d)yHKIlgI/I. Crioco6bl| BeIYHCAATH 3HAYCHUS (dbyHKUNH, 3aJ1aHHBIX
) 3amaHusT QYHKIUHN. . bopmynamu (npu  HEOOXOIUMOCTH  HUCIOJB30BAThH
I'papux ¢dynknuu. CBONWCTBA| KalbKYyJSITOP); COCTABJSATH  TAOJMIbBI  3HAYEHH i
YHKIIMHA, WX OTOOpa)KCHHE| (YHKIMU.
Ha rpaduke TPOUTH MO TOYKAM rpaduku QyHKIHH.
OnuceiBaTh cBoOiicTBa (yHKIIMM Ha OCHOBe €&
rpauuecKoro MmpeIcTaBICHUSI.
HUcnonp3oBaTh (QYHKIHOHAIBHYIO TEPMHHOJIOTHIO
H CHMBOJIHKY.
HUccaegoBath npuMepsl TIpadUKOB, OTPAXKAIOIINX|
pealbHbIE TIPOIECCHl M SIBJICHUS. PUBOIUTH
npuMepbl TMPOLECCOB U SIBICHUH C 33JaHHBIMH
CBOMCTBaMH.
Hcnonb3oBaTh KOMNBIOTEPHbIE MNPOrpaMMbl s
nocTtpoeHusi rpaduKkoB (QYHKIIUHA U HU3YYCHUS HX
CBOICTB
DyHKUNH. YreHnue u noctpoenue| HaxoauTh ¢ momMoubio rpadpuka GyHKINNA 3HAYCHUE
YucaoBble rpaduKOB ¢GyHKLIMI.| omHOW W3  paccMaTpHBaeMBIX  BEJIMYUH  IIO
dynxuun HpI/IMep\E,.I rpadguKoB 3HAYECHUIO JAPYTrou. .
(9 u) GbyHkumit, OTpa)karolMX| B HECIOXHBIX CllydasX BbIpaxatbk ¢Gopmynon
peajlbHbIC IIPOUCCCHI. 3aBHCHUMOCTb MEX/y BEJIMYUHAMH.
DyHKIUH, OITMChIBAIOIINC| OnucbIBATh XapakTep HU3MCHCHMUS OJHOU




OpsIMYIO 51 oOpaTHYIO

BCJIMYMHBI B 3aBUCHUMOCTH OT U3MCHCHMUA z{pyrofx'l.

MPOTIOPIIHOHAIIBHBIE
3aBUCUMOCTH, HUX TpadHKH.
T'unepOoa.
Ha3Banue
pasiena (Tembl) OcHoOBHOE coJep:kaHue OcHoBHbIE BHABI AESITETHHOCTH 00Y4aIOUIMXCS
Kypca (4uciao
4acoB)
I'papux GyHKIUN Y = X2, PacnoznaBarh BHABI H3yYaeMbIX  (DYHKIHIA.
Dyukuuu y = X2,y = x3, IMoka3pIBATH  CXEeMATHYECKM  TOJOXKEHHE  Ha
y =X, y=|x|; rpaduueckoe | KOOPIAMHATHOH IJIOCKOCTH rpa¢ukoB  (GYHKIUN
pelleHne ypaBHeHuii i cuctem | BAAAD Y = X%y =%,
YpaBHEHHUI y = X,¥Y = |x|.
Hcnoan3oBarh (ynkuuonajibHO-rpaguyecKue
npeicTaB/IeHUsl JUIsL PCIICHUS W HCCICIOBaHMUs
ypaBHEHUI HCUCTEM YpaBHEHUH.
IIpumeHsiTL HU@POBBIE pecypebl Ul TOCTPOCHUS
rpadukoB (QyHKIHI
IToBTOpEeHNe IToBTOpeHne OCHOBHBIX | BbIOMpaTh, TPHUMEHATb, OLEHHBATb CIOCOOBI
U 00o01eHne TOHSITUI U METOJOB KypCOB 7 CPaBHEHMS YHCEJ, BBIUMCICHUH, NpeoOpa3oBaHUN
(6 v) u 8 kiaccoB, 0000IIeHUEe | BBIPAKEHUH, pEIICHUS YPaBHEHHUII.
3HaHUHU OcymecTBaAThH CAMOKOHTPO0JIb BBITIOTTHSIEMBIX
JIeCTBUI u CaMOIIPOBEPKY pe3yabTara

BBIUYHMCICHHHN, TIpeoOpa3zoBaHUil, TOCTPOCHUI.
Pemarp 3agaum M3 peajibHOW KU3HH, NPHUMEHATH
MaTeMaTH4YECKHE 3HAHWS [Js pelIeHHs 3ajad U3
JpYTUX IPEIMETOB.

Pemrarp TEKCTOBbIE 3aJa4u,
BBIOUPATH CNOCO0BI PELICHUs 3aJa4U

CpaBHHUBATD,




9 knacc (ne menee 102 u)

JIEUCTBUS C NEUCTBUTEIbHBIMHU
YHUCJIAMH.

ITpubmmwxénnoe 3HaYCHUE
BEJIMYUHBI, TOYHOCTH
OPUOITMKCHUS.

Oxpyrienue uguceln. [Ipukunaka
M OlCHKa pe3yJIbTaToB

BBEIUHUCIICHUN

Ha3Banue

pasgena (TeMbl) OcHoBHOE coep:kaHue OcHOBHBbIE BUABI JAeATEIHLHOCTH 00y4aI0IIMXCS

Kypca (4ucao

4acoB)

Yucna n| PanuonanbHble yucia, PazBuBaTh NpeaACTaBJEHHSs o yucnax:  of

BBLIYHC/IEHHSI. UppanuoHaabHbIE 9YHuCrIa,| MHOKECTBA HATYPalbHBIX 4YHMCEd O MHOXKECTBA

JleiicTBUTEIbHbIE | KOHEUHBIE U e CTBUTENBHBIX YHCE]L.

qyucjaa OeCKOHEUHbIE JACCATUYHBIC| (O3HAKOMHUTBLCS C BO3MOXXHOCTBHIO TIPEACTABICHUS

9 w) Apo6u. MHOXecTBO| rneiicTBUTENBLHOTO yucna KakK OECKOHEYHOH
ACHCTBUTCIBHBIX AMCECIL| necsiTHMHOW  ApOOW, NPHUMEHSITH  JICCSITUYHBIC
ACHCTBUTEJIBHBIC NPUOIMIKEHUSI PALIMOHAIBHBIX U MPPalMOHAIbHBIX
quciia  Kak OECKOHEYHBIE| ypcer.
AeCATHYHBIC JIpobu. Bsanmuo M306paxkarh JeiiCTBUTENbHBIE YHCIA TOYKAMM
OJTHO3HAYHOE COOTBETCTBHE| 160 niHaTHOM PAMOI.
MEXAY MHOXKCCTBOM| 3apycpiBaTh, CPABHHBATD u yHopsiA04HBAaTh

ACHUCTBUTCIILHDIX NeHCTBUTEIbHBIE YUCIIA.

IUCeI M MHOIKCCTBOM TOHUCK ByipogmaTh, coderas YCTHBIE U THChbMEHHEIE
EOOPHHHaTHOH HIPSIMOH. IpUEMEI, apudMeTHUECKHE nelcTBUS c
PaBHCHUC  NCUCTBUTCIABHBIX|  panpopanpHpIMM 9MCIAMH; HAXOAMTH  3HAYCHHS
quCe, apudmeTudecKue

CTEIEHEW C LEJbIMM [OKa3aTelsIMU MW KOPHEM;
BBIYHUCJIATH 3HAUCHHUS YHUCIOBBIX BBIPAXKCHHUM.
IMonyuurs npeacTaBjaeHne 0 3HAYUMOCTH
NEeWCTBUTEIILHBIX gucen B NPAKTUYECKOU
IEeATENBHOCTH YEIOBEKA.
AHanM3uMpPOBaATHL M [AeJaTh BBIBOIBI
NpUONMKEHUST  ACHCTBUTEIILHOTO
peuieHuu 3aga4.

OKpyrJasitb JEUCTBUTENbHBIE YHCIA, BbINOJHATD|
NMPUKHAKY pe3yabpTara BBIYHCIICHUM, OLICHKY)|
3HAYEHUUN YHUCIOBBIX BBIPAKECHUU.

3HAKOMUTBCSI ¢ UCTOPUEN Pa3BUTHUSI MaTeMaTUKHU

0 TOYHOCTH
qucia  IIpH




Ha3zBanue
pazaesa (Tembl)

OcHoBHOe coaep:kaHue

OcHOBHBbIE BUABI JAeATEIHLHOCTH 00y4aI0IIMXCS

Kypca (4ucao
4acoB)
YpaBHeHust JIunelinoe ypaBHeHue. OcBauBaTh, 3allOMMHATH " NPUMEHSTh|
M HepaBeHCTBA. Pemenne rpaguyeckue MeTOAbI IIpU pELIEHUH YpaBHEHUH,
YpaBHenus YPAaBHCHHH, CBOISIIUXCS K| HEPaBCHCTB U UX CUCTEM.
¢ OIHOIi JIMHEHHBIM. PaCH03HaBaTBuLIeJ'II)Ie Y IpoOHbBIE YpaBHEHUSI.
nepeMeHHoi Ksanparnoe YpaBHEHUEC.| Pemarh JMHEHHbIE M KBajJpaTHble YpaBHEHH,
Pemenue YPaBHCHHUM, ypaBHCHUS, CBOJIIIHUECS K HHUM, HIPOCTEUIIHEC
(14 ) CBOSIIIIUXCS )IpO6HO—paL[I/IOHaJ'l]>HI)IC YpaBHCHUS.
K KBaJpaTHbIM.| [lpemsararsb BO3MO>KHBIC CIIoCOOBI peuIeHus
bukBanpaTHblie ypaBHEHHUS. TEKCTOBBIX
IIpumepsl pemieHus| 3anad, 00CykAaTh WX M pellaThb TEKCTOBBIC 3aJauu
YpaBHEHU M TpeTben H| pa3HBIMU CIIOCOOAMHM.
4eTBEPTON CTeneHEN 3HAKOMHTBCSI ¢ MCTOPHEN Pa3BUTHI MaTEMAaTHKH
Pa3JIoO)KeHHEM Ha MHOYKUTEIIH.
Pemuenue JIpOOHO-
panyoOHaANIBHBIX YPAaBHEHUMN.
Penrenne  TekCTOBBIX  3aja4
ajgreOpandecKuM METOI0M
YpaBHeHus JIuHeliHOE  ypaBHEHHE ¢/ OcBaumBath H NPUMEHATH NpUEMBI  PELIEHUS
U HEPABEHCTBA. JBYMsl TIEDEMEHHBIMM M €r0| CHCTeMBl NBYX JIMHEHWHBIX YpaBHCHHUA C JIBYyMS
CPICTBMBIU rpaduk. Cucrema ABYX| TNEPEMEHHBIMM W CHUCTEMBbI JIByX YypaBHEHHUH, B
YpPaBHCHHH JIMHEWHBIX ypPaBHEHU I C| KOTOPBIX OJHO YPaBHEHHE HE SIBISIETCS JIMHEITHBIM.
(14 9) JBYMsI IEPEMEHHBIMU U Hcnonb3oBarh (GyHKIHOHATBbHO-Tpaduaeckue
eé pelieHue. Pemenune| npencraBieHus Ui pelieHHsT M HCCJIeIOBAHUS
CHCTEM  JBYX  YPAaBHEHHUMW, ypaBHEHHUH U CHCTEM.

OJHO U3 KOTOPBIX JINHEWHOE, a
Jpyroe — BTOPOU CTENEHU.

I'padpmueckas nurepnpeTanus
CUCTEMBI YpaBHEHUN c

AHAJIM3MPOBATHL  TeKCThl  3ajJa4, pemarbh WX
anredpandeckuM  CIOCOOOM: nepexoauTh  OT
cioBecHON  (OPMYIMPOBKHM YCJIOBUS 3aJadd K




fl)ByM’I NCPEMCHHBIMU.| anreOpandeckod MOJEIM NTYTEM  COCTaBJICHUS
ellIecHWEe TEKCTOBBIX _ 3ajady o
HCTEMBI aBHEHUH marb TaB
anreOpanvecKuM CrocooomM cuere YPaBHCHUIH, — pe coc JICHHYIO
CHCTEMY YpaBHEHHI; HHTEPNPETHPOBATH pe3yJIbTarT.
3HAKOMHTBLCS € HCTOPHEN Pa3BUTH MaTeMaTHKH

Ypasuenus YucioBele HEpaBEeHCTBA U Yurars, 3allUCbIBATD, IIOHUMATh,
H HepaBeHCTBA. HX CBOWCTBA. HHTEpNpPeTHPOBATL HEPABCHCTBA; HCIOJIb30BaTh
Hepagencra JluHeiiHble HEpaBEeHCTBA C CHUMBOJIUKY u TEPMHUHOJIOTUIO. BbInoaHaTh
(16 ) ONHOW TEepeMEeHHOM U uX peoOpa3oBaHUsl HEPABEHCTB, WCHOJIb30BAaTh IS
peuenue. npeodpa3oBaHusi CBOWCTBA YHCIIOBBIX HECPABCHCTB.
Cucremsl nuHekHbix | PacmosHaBarb JIMHEHHbIe u KBaJIpaTHBIC
HEPaBEHCTB c OJIHOM HepaBeHcTBa. Pemiarb JMHEWHbIE HEpPaBEHCTBA,
IIEPEMEHHON U UX PELICHUE. CHCTEMBI JIMHEMHBIX  HEPaBEHCTB, CHCTEMBI
KBanpaTHbie HepaBeHCTBA U HEpPaBEHCTB, BKJIIOYAIOIIUX KBaJApaTHOE
WX pelICHUE. HEPaBEHCTBO, Hu peuiarb HUx; o0cy:xaaTh
I'paduueckas uaTEepIIpeTALIUS NOJIy4YCHHBIC PCUICHUS.
HEPaBEHCTB u CUCTEM I/I306pa)l(aT]) peIICHUE HEpPABECHCTBA U CUCTEMBI
HEPaBCHCTB c JBYMsI HEPaBEHCTB Ha YHCIOBOM MNPSIMOH, 3allMCbIBAThH
IEPEMEHHBIMU PeHICHUE C TTIOMOIIBIO CUMBOJIOB.

Pemares KBaJIpaTHbIE HEPaBEHCTBA, HCIIOJIb3YS
rpadguaecKkue npeacTaBICHHUS.
OcBauBarb W MNPHUMEHSTb HEPaBEHCTBAa IIpHU
pelIeHHH pa3IMYHBIX 3ajJad, B TOM YHCIIE
MIPAKTUKO-OPHUEHTHPOBAHHBIX




DOyHKINU
(16 1)

Ksagparuunast ¢pyHkms,
e€ rpaduk u

CBOICTBA. I[TapaGomna,
KOOPAUHATHI BEPILIHHBI
napaboJibl, OCb CHMMETPHUU
napadoJIbI. CrTeneHHBIC

GyHKIIMH C HATypaJbHBIMHU
nokazareasMu 2 u 3, ux
rpaMKH U CBOWCTBA.

I'padpuku d)yHKLuﬁix’I: y = kX,
y=k¢+ b oy=",y=ax

y=ady= xy=|x|

Pacno3HaBaTh  BHABI  H3y4aeMbIX  (QYHKIHIL;
WIJIIOCTPHPOBATh  CXeMATHYeCKH, OOBSCHATH
pacrojio)KeHne Ha  KOOPJMHATHON  IIOCKOCTH
rpadukoB ¢yHkuii Buma:y = kx, y = kx + b, y
Ko

= ,)y—ax,y—ax,

Yy = X, ¥ = | x| B 3aBUCUMOCTH OT 3Ha4YeHUH
KO2(D(PHUIIMEHTOB; OMUCHIBATh UX CBOWCTBA.
Pacno3zHaBaTh  KBaJApPaATHYHYIO  (QYHKIHIO 110
bopmyme. IIpuBOAMTHL NPHUMEPbI KBaJAPATUYHBIX

3aBUCHMOCTEH W3 peaJlbHOW  KU3HU, (DU3HUKH,
T€OMETPHUU.




Ha3zBanue
pazaesa (Tembl)
Kypca (4ucao

4acoB)

OcHoBHOe coaep:kaHue

OcHOBHBbIE BUABI JAeATEIHLHOCTH 00y4aI0IIMXCS

BeIgBJIATE W 00001IaTh OCOOCHHOCTH Tpaduka
KBaJpaTH4YHOM pyHKuumu Yy = ax? + bx + c.
CTpouth W HU300paxkaTh CXeMAaTHYeCKH TrpaduKu
KBaJIpaTUYHBIX (YHKIIMHI, 3aJaHHBIX (opMyJiIaMu
Bugay = axdy = ax®> + ¢,y = a(x + p)3, y = ax?
+ bx + c.

AHaIU3MPOBATH U NPUMEHSATH cBolicTBa
M3Y4YeHHBIX (QYHKOUI UII UX HOCTPOCHMs, B TOM
4yCJe C MOMOLIBIO NU(POBBIX pecypcoB

YucyoBbie
MoCcJIeI0BATEIbHO
cru (15 9)

ITonsarue 4HCIOBOM
I10CJIeJOBATEIBHOCTH.
3amanue
I0CJIeJ0BATEIIBHOCTH
peKkyppeHTHON GdopMyol u
(popmymnoii N-ro uieHa.
Apudmernueckas u
reoMeTpHYecKasi MPOrpecCHH.

DopmyIibl n-ro 4jeHa
apupMeTHICCKOMN u
T€OMETPUUYECKOU

MPOTpPEeCcCHif, CyMMBI II€PBBIX
N YJIEHOB.

M3obpaxenne YJI€HOB
apudmeTnueckoi 51
reOMETPUYECKON MNporpeccui

OcBanBathb " NPHUMEHSATh WHJIEKCHBIE
0003Ha4YeHHUS, CTPOUTH pevyeBble BHICKA3BIBAHUSA C
HCIIOJIb30BAaHUEM  TEPMHUHOJIOTHH, CBSI3aHHOH C
MIOHATHEM IOCJIE0BATEILHOCTH.

AHaJIN3upPOBaTh dhopmyy n-ro 4JIeHA
[IOCJIEIOBATEIIFHOCTH HIJIH PEKYPPEHTHYIO (GOopMyTy
M  BBIYUCJAATH  WICHBI IOCJIEIOBATEIBHOCTEH,
3aJaHHBIX 3TUMH (OPMYIIaAMH.

YcraHaBJauBaTh 3aKOHOMEPHOCTh B  TIOCTPOCHUU
MOCIIEIOBATEIILHOCTH, €CIIM BBINHWCAHBI TICPBHIC
HECKOJIBKO €€ YJICHOB.

Pacnmo3HaBaThb apuPMETUICCKY IO u
T€OMETPUUYECKYIO  IPOrpeCcCCUM nopu pa3HbIX

cniocobax 3ajaHus.
Pemarp 3amauyn ¢ ucrosib3oBaHueM (GopMyJr N-To
wiIeHa apu(PMEeTHYecKOH W IeOMETPHYECKOU




TOYKaMH Ha KOOPJAWHATHOM
TUIOCKOCTH.

JInnelHbIi u
9KCITOHEHIIUAIIBHBIN POCT.
Cno>HbIe TPOLEHTHI

NPOrpeccuii, CyMMBI IIEPBBIX N YJIECHOB.
HN3o0paxkars YJIEHBI MOCJIEIOBATEILHOCTH
TOYKAaMH Ha KOOPAMHATHOM IUIOCKOCTH.

PaccmaTtpuBaTth npuMepsl NpoLeccoB U SIBJCHHH U3
pearbHOM KU3HU, WILTIOCTPUPYIOIINE U3MEHEHUE B
apu(MeTHYecKoil MPOrpeccuu, B TeOMETPUUECKOU

MIPOTPECCUMH; n300paxkaTb  COOTBETCTBYIOIIHE
3aBUCUMOCTH TpadUIeCKH.
Pemiars 3amaum, CBsI3aHHBIE C  YHUCJIOBBIMU

MOCJIEIOBATEIILHOCTSIMHM, B TOM YHCIIE 3aJa4dd M3
peajbHOM IKHU3HHU C HCIIOJb30BaHUEM IHU(PPOBBIX
TEXHOJIOTUU (PIIEKTPOHHBIX Tadnu,
rpapuueckoro KajabKyJsITOpa M T.II.).

Pemarp 3amaum Ha CJIO0XHBIE HPOLEHTHl, B TOM
yyciie 3ajadd W3 peaJbHOH  OpakTUKH  (C
HCIIOJIb30BaHUEM KaIbKYJISITOPA).

3HAKOMHTBCH € MCTOPHEil pa3BUTHUSL MaTeMaTHKH

IMoBTOpEHue,
000011IEHHE,
cucTeMaTH3alusl

3HAHMIT
(18 1)

Yucaa U BbIYM CJICH U
(zammucse, CpaBHEHHE,
nelcTBUS c
JIENCTBUTEIILHBIMHU YU CJIAMH,
quCIOBast npsiMasi;
IIPOLCHTHI, OTHOIIICHMUS,
MIPONOPIHH; OKpyTJICHHE,
MPUOIIFIKEHUE, OIICHKA;
peuieHne TEeKCTOBBIX 3al1a4
apu(pMeTHIeCcKuM
cIrrocooom)

OnepupoBartb TMOHSTUSIMM: MHOXECTBO,
MIOJAMHOXXECTBO, OIlEpallid HaJ MHOXXECTBaMU;
HCIOJIb30BaTh  rpadHUYecKkoe  MOpeacTaBICHHUE

MHO’KECTB ISl OTMCAHUSI PEaHbBIX IPOIECCOB U
SIBIICHUH, IPU PEHICHUM 3a7a4d U3 IPYTUX y4deOHBIX
MIPEIMETOB.

AKTyaJu3upoBaTh TEePMHHOJIOTHI0 M OCHOBHbIE
JAeiicTBUs, CBS3aHHBIC € YHMCJIAMH. HATypallbHOE
4HUCI0, MNPOCTOE M COCTaBHOE 4YHCHA, IEIMMOCTh
HaTypaJbHBIX YHCEN, MPHU3HAKH JCJIMMOCTH, IEJ0e
YHCIJIO, MOJYJb YHCIa, OOBIKHOBEHHASI U JCCATHYHAS
JIpoOu, CTaHHAPTHBIA BUJ 4MCJa, apuMETHUCCKUN




KBaJpaTHBII KOPEHB.

HasBanue

paznesa (Tembl)

Kypca
4acoB)

(4uciao

OcHoBHOE coaepKaHue

OcHOBHbBIE BH/JbI J1€ATCJIBHOCTH 06yqamumxcn

BbINOIHATH aeiicTBHS, CPaBHHUBATh U
YHOpsAA0YMBATL YHCJIA, IPEACTaBIATH 4YHUCJIA Ha
KOOpPAUHATHOM IIPSIMOM, OKpPYTJIATh 4ucna;

BBINOJHAT, MNPUKHAKY M OLEHKY pe3ylbTara
BBIYHCJICHUMH.

Pemarp TekcTOBBIe 3agauM  apuPMETHUCCKUM
cnocooboMm. Pemarn NnpakTHYecKHe 3aa4u,

conxeprkanue MIPOLICHTHI, JIOJIH, 4acTH,
BBIP@KAIOIIHE 3aBUCUMOCTH: CKOPOCTH — BpEeMsl
—  paccrositHMe, IIeHa —  KOJHYECTBO —
CTOMMOCTH, 00BEM paboTel —  BpemMs —

MIPOU3BOAUTEIHLHOCTh TPYy/Ia.

Pa30upars  peanbHble  JKM3HCHHBIE  CHUTYallUH,
¢dopmympoBaTs UX Ha S3bIKE MaTEMaTHKH,
HAaXOAUTh pEUICHHE, MPUMEHSSI MaTeMaTHYECKHH
anmapar, HHTepnpeTHpPoBaTh pe3yiIbTaT




AuireOpanyeckne BbIPAaKeHHUS
(nmpeobpa3zoBanue
anredpanyecKnx BBIPAKECHUH,
JIOTTyCTUMBIC3HAYCHHST)

OnepupoBaTh NOHATHIMH: CTCICHb C ICIBIM
IMOKa3aTeJIeM, apupMETHICCKUH KBaJIpaTHBIN
KOpCHb, MHOTOYICH, ajireopaudeckas JIpoOb,
TOXJAECTBO.

BbIMOJHATE OCHOBHBIE [efiCTBHS: BBIOJHITH
pacuérsl o popmyiam, nNpeoOpa3oBBIBATH IIEIIbIC,
JAPOOHO-pAIIMOHATIBHBIC BBIPAKCHUSI U BBIPAXKCHUS
C KOPHSIMU, peaTn30BBIBATH pasjioxeHue
MHOT'OYJICHAa Ha MHO>XXHUTCJIM, B TOM 4YHCJIC C
HCIIOJIb30BaHMEeM (OpMYJT Pa3HOCTH KBaJApaToB M

KBaJgparta CYMMBbI 51 Pa3HOCTH; HaXoJuThb
JIOMYCTUMBbIEC 3HAYCHUS MEPEMEHHBIX UIsI IPOOHO-
pauroHaNbHBIX BBIPa>KCHUH, KOpHEH.

MoaeaupoBarb ¢ MOMOLIBIO (OPMYNIT peajbHbIE
IIPOLIECCHI U SIBJICHUS




PyHKIUHA (noctpoeHnwue,
CBOMCTBaA M3YYEHHBIX
byHKIMIT; rpadgugeckoe

peureHne  ypaBHEHHH M HX
CHCTEM)

OnepupoBarb mnNOHATHAMHU. OQyHKIUS, Trpadux

pysKIMH, HYJIN pyuxnH, IPOMEXYTKH
3HAKOMNOCTOSIHCTBA, IIPOMEXYTKH BO3pacTaHUs,
yOBIBaHMS, HauOoJIbIIIEe u HauMeEHbIIIee

3HaYeHUsT (PyHKIIUH.
AHaIM3MpOBaTh, CPABHUBATH, 00CY:KIATh CBOMICTBa
(byHKIMH, cTPOUTH UX rpaduKH.

OnepupoBarthb TMOHSI TUSIMH: npsiMast
MPOTNIOPIMOHAIBHOCTb, oOparHas
MPOMOPIIMOHATBHOCTb, JIMHCWHAasI byHKIHS,

KBaJipaTudHas QyHKIMs, mapabdosna, runepooJia.
HUcnouab3oBars rpapuku i1 ONpEIACIICHUS
CBOMCTB, IIPOLIECCOB M  3aBUCUMOCTEH, JJIs
peueHus 3a7a4d U3 APYrux y4eOHBIX NPEAMETOB U
pealbHOM >KM3HHU; MOAEJHPOBATHL C IIOMOIIBIO
rpad)IKOB peaibHbIC IIPOLIECCHI U SIBJICHHUS.
Beipaxare ¢QopMyJilaMM  3aBUCUMOCTH  MEXIY
BEJIMUMHAMU




PABOYASA MPOTPAMMA
YUYEBHOI'O KYPCA «'EOMETPHS». 7-9 KJIACCBHI

HEJA U3YYEHUSA YYEBHOTO KYPCA

«MaremaTuky y>X€ 3aT€M Y4YHUThb HaJa0, 4TO OHa yM
B IIOPSAOK IIPUBOJAMUT», — IIHMCAJ BEJIUKUH PYCCKHUU
yueHbli Muxaunn BacunbeBnd Jlomonocos. I B 3TOM
COCTOUT OJHA U3 ABYX IIeJiel 00yUeHHUsI FTeOMETPUU KaK
COCTAaBHOM dYacTHM MaTeMaTUKM B IIKOJIe. OJTOW LeIu
COOTBETCTBYET JAOKa3aTeJibHasl JIMHUSI HPENoJaBaHUS

reomeTpuu. Cruenys IpeCTaBIICHHOM paboueit
nporpaMme, HaduWHAasi C CEAbMOIO KJlacca Ha YpOKax
reoMeTpuu oOy4aronuiics YUYUTCA IPOBOIUTH

JlIOKa3aTelbHbIE PpPACCYXKJIEHUSI, CTPOUTH JIOTUYECKUE
YMO3aKJIIOUEHHUsI, JOKA3bIBaTh UCTUHHBIE YTBEPXIAECHUS
U CTPOUTH KOHTPIPHUMEPHI K JOXXHBIM, IIPOBOJUTH
paccyXIeHuss «OT IIPOTUBHOIO», OTJIMYATh CBOMCTBA
oT MMPU3HAKOB, ¢dopmymupoBaTh obOpaTtHbIe
YTBEPXKIACHUS. YUYEHUK, OBJAJCBIIUN  HMCKYCCTBOM
paccyxnatb, OyJleT HNPUMEHSITh €r0 U B OKpYy Karollen
)ku3Hu. Kak mnmmcan reomerp u nexaror  Urops
denopoBuu  lapbiruH, <«JIFOABMH, TTOHHUMAIOIIUMU,
4TO TaKO€  [J0Ka3aTelbCTBO, TPYAHO U Jaxe
HEBO3MOXXHO MaHUITyJaupoBaTtb». M B 3TOM cocTouT
BaXKHOE BOCITUTATEJILHOE 3HA4YCHUE U3YYCHHUS
reoOMeTpHUH, npucyliiee WUMEHHO OTE€UYECTBEHHOM
MaTeMaTH4ecKou Iukojie. Bmecte ¢ TemM aBTOPHBI
OpOrpaMMBbl MPEIOCTEPETAIOT YUYUTEIISI OT H3IIUIIHErO
dbopmanu3Ma, OCOOEHHO B OTHOULIEHMHU Hadal MU
ocHoBaHuil reomerpun. Ppanuysckuii Mmarematuk JKan
JlpeloHHE 1O »TOMY HOBOAY BBICKa3zayicsa Tak: «Yro
KacaeTcsl JIeJIMKAaTHOW MpoOjeMbl BBEAEHUSI «aKCHOM»,
TO MHE KaXX€TCsl, UTO Ha IEPBbIX MOpax HY>KHO BOOOIIIe
n30eratb NPOU3HOCUTH caMoO A3TO cJIOBO. C JIpyrou xe
CTOPOHBI, HE cJeayeT YyIyckaTb HH  OJHOM
BO3MO>XHOCTH 1aBaTh OpUMEpPbI JIOTHUYECKUX
3aKJII0OUYEHHUM, KOTOpbIe Kyda B Oojbleld Mepe, Yem



uaes AKCHOM, SIBJISIFOTCSI UCTHUHHBIMU u
€JIMHCTBEHHBIMU
JIBUTAaTEJISIMA MaTEMaTHYECKOI'O MBIIIJICHUS.

BTopoii nenpt0 HU3yUEHHS TI€OMETPUM SIBIISIETCS
UCHOJIb30BaHWE €€ KaK HMHCTPYMEHTA IIpU pELICHUU
KakKk MaTeéMaTH4YeCKUX, TaK W IpaKTHUYECKUX 3aaady,
BCTPEYAIONINXCS B peabHOMU XU3HU. OKOHUYUBIIUHI
KypC T€OMETpPHH MIKOJIBHUK JIOJDKEH OBITh B
COCTOSIHUM  OIIPEAEIUTh T€OMETpUUYECKyro (QUrypy,
OIMCATh CJIOBAMHU JIAaHHBIN 4EPTEK UIIN PUCYHOK, HAUTHU
TJIOIIAIb 3€MEeJIbHOTO ydacTKa, paccuuTarth
HEOOXO/IMMYIO JUIMHY OITOBOJOKOHHOTO KalOensi WiIH
TpeOyeMbIe pa3zMephl rapaka IJisi aBTOMOOUJIISI. DTOMY
COOTBETCTBYET BTOpasi, BBIUHCIMUTEbHAsI JIMHUS B
U3y4YE€HUU reoMeTpUuH B Hikose. JlanHas npakTuyeckas
JVUHUS SBJISETCS HE MEHEE BaKHOUW, 4yeM nepnasi. Emé
ITnaTron mpeamnuceiBai, 94To0bl «rpaxxkaane [IpekpacHoro
ropojila HU B KOEM CJIyda€ HE€ OCTaBJISLIM I'€OMETPHIO,
B€Jb HE- MaJIOBAXXHO Jla’ke MOOOYHOE €€ MPUMEHEHUEe —
B BOCHHOM J€JI€ 1a, BIIPOYEM, U BO BCEX HayKax — JJIs
JydlIero HMX YCBOEHHMS: Mbl Be€Jb 3HAeM, Kakas
OeckoHeYHasl pa3HHUIla CYIIECTBYET MEXIYy 4YeIOBEKOM
OPUYACTHBIM K TE€OMETPUM MW HenpudacTHbIM». Jliis
ATOTO YUYHUTENIO pPEeKOMEHAyeTcsi noaduparh 3ajadu
NPAaKTUUYECKOI0 XapakTepa JUisl pacCMaTpUBAEMbIX TEM,
YUYUTh JI€T€ll  CTPOUTh MATE€MaTHUYECKHE  MOJEIIHU
pearbHBIX ’KU3HEHHBIX cCUTyaluu, OPOBOJAUTH
BBIUMCJICHUSI U OLICHUBATh AJICKBATHOCTh I1IOJIYYEHHOI'O
pe3yiabrata. KpaiiHe BaXHO NOAYEPKUBATH CBS3U
reoOMeTpUud C JAPYrUMH OpeaMeTaMHd, MOTHUBHUPOBATH
HCIOJIb30BaTh OIIPEJICJICHUsS] I'€OMEeTpUUecKux (GUryp u
HOHSITUU, JEMOHCTPUPOBATH NMPUMEHEHHUE IOJIYUYECHHBIX
YMEHHUH B (PU3HUKE U TEXHHUKE. DTHU CBsI3U HauoboJiee sIpKo
BUIHbI B TeMax «Bekrtops», «Tpuronomerpuueckue
COOTHOLIEeHUs», «Meron koopauHat» U «Teopema
ITudaropar.

B 3aknroueHue conui€Mcs Ha BEJIMKOTO MaTeéMaTHKa U
actponoma Horanna Kemepa, 4toObl emé pas



HNOOAYCPKHYTb H MCTAIIPCIMCTHOC, MW BOCIIMTATCIIBHOC
3HaueHue reomerpun: “Geometria una et aeterna est in
mente Dei refulgens: cuius consortium hominibus
tributum inter causas est, cur homo sit imago Dei”?.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CornacHo yuyeOHOMY TU1aHy B 7—9 Kjaccax u3ydaercs
yueOHbIi Kypc «l'eomeTpus», KOTOpPBIi BKIIIOUAET
CIEeAYIOLINE OCHOBHBIE pasnenst COJZIEpKAHUS:
«I"'eomerpuueckue GUrypsl U1 UX CBONMCTBa»,
«M3MepeHne reoMeTpudYecKHuX BEJIWYHH», a TaKKe
«JlexkapToBBI KOOpJAMHATHI Ha IJIOCKOCTH», «BekTopni»,

«JIBr>KEeHUs MIJIOCKOCTH» U «IIpeobpazoBanus
IO I00U ST .
YVueOHbIN IJ1aH npeaycMaTpuBaeT U3y4eHUe

reoMeTpruu Ha 0a30BOM ypPOBHE, UCXOAs U3 HE MeHee 68
y4eOHBIX YacOB B y4eOHOM TroOJy, BCEro 3a TpU Toja
o6yuenuss — He MeHee 204 vacos.

COJAEP/KAHUE YYEBHOI'O KYPCA (110 TOAAM
OBYYEHUA)

7 KJacc

Hauaneable noHsATHs reomerpuu. Touka, npsimas,
OTpE30K, Jyd. Yroja. Buasl yrioB. BeprtukainbHble U
cMexHble yriabl. buccekrpuca yrina. Jlomanas,
MHOTOYT'OJIbHUK. [TapanneabHOCTH u
NEePHEHAUKYJIAPHOCTb NPSIMbIX.

Cummerpuunbie purypbsl. OCHOBHBIE CBOMCTBA OCEBOM
cumMmeTpuu. Ilpumepbl cUMMETpUM B OKpPYKaroleM
MHUpE.

OCHOBHBIE IIOCTPOCHHS C NOMOINBIO LHUPKYJIs U

JIMHEUKH. TpeyronbHuk. Beicora, MeauaHa,

OuccekTpuca, UX CBOHCTBA.

PaBHOOenpeHHBIIT M PaBHOCTOPOHHUI TPEYrOJbHHUKH.
HepaseHcTBO TpeyrojgpHHUKA.

CaoiicTBa u NpU3HAKHU paBHOOEIPEHHOTO

TpeyrojbHuKa. [[pUu3Haku paBeHCTBa TPEYroJbHHUKOB.



CpolicTBa W TIIPU3HAKH IapaJUICJIbHBIX IIPSIMbIX.
CyMMma yrjoB TpeyrojibHUKa. BHemHue  yrisl
TPEYroJbHUKA.

IIpsimoyronpHblii TpeyrojgbHUK. CBOMCTBO MeAUAaHbI
OPSAMOYTOJIBHOTO  TPEYyroJIbHHUKA, IIPOBEIEHHONW K
runorenyse. llpu3Haku paBeHCTBA IIPSIMOYTOJIbBHBIX
TPEeyrojdbHUKOB. IIpsiMOyronapHblii TpEeyrojabHHUK C
yriiom B 30°.

Hepasencrtna B r€OMETPUHU: HEpPaBEHCTBO
TPEYrojbHUKA, HEPAaBEHCTBO O JUJIMHE JIOMaHOM,
TeopemMa O OonapHIeM Yyrjie U OoJblIeil CTOpPOHE
TpeyrojbHUKa. [leprneHauKyasip 1 HaKJIOHHAasl.

I'eomerpuueckoe mecto TOoudek. buccekrpuca yria u
CEepEeIMHHBIA  HOEepPHEeHJAUKYJSIp K  OTpPEe3Ky  Kak
reoMeTpUYEeCKHE MEecTa TOYEK.

OKpy>KHOCTB U KPYyT, XOpJaa U AUaMeTp, UX CBOMCTBA.
B3auMHOE pacrnoyioKeHHUEe OKPYKHOCTU W MNPSIMOU.
KacarenbHas u cexkyuias K OKpy>XHOCTH. OKpPYy>XHOCTb,
BIIMCAaHHasi B yroJ. BrnwmcanHas w onwucaHHas
OKPY’KHOCTH TPEYTrOJIbHHKA.

8 kmacc
YeThIpEXYTOJIbHUKH. ITapaienorpamm, ero
HPU3HAKH u CBOICTBA. YacTHble cirydau

napauieorpaMmMoB (OpsSIMOYTOJIBHHK, poMO, KBajapar),
WX TPU3HAKU HW cBoicTBa. Tparenusi, paBHOOOKas
Tpanenusi, e€ cCBOWCTBa W INpuU3HaKu. [IpssMoyrobHas
Tpamnemnusl.
Meron YIBOCHHUS MeEIUaHBbI. LleuTpanbHas
cumMmetpusi. Teopema Danmeca wu  Teopema O
MPONOPIHOHAJIBHBIX OTpPEe3Kax.
Cpennue TMHUM TPEeyrojJbHUKA U Tpaneuuu. LleHTp macc
TpeyTOJIbHUKA.
I[TonoOue TpeyroabHUKOB, KOI(PPUIIMEHT T1Ooa00us.
IIpuznaku 1omo6usi TpeyrojdbHUKOB. [Ipumenenwue
0JI00US TIPU PELUICHUN MPAaKTUUYECKUX 3a7a4.

CpoiicTBa I1UIOHIAZIE TreoMeTpudeckux  QuUryp.
dopmyItsl TSt MJIOIIA TN TpEeyTroJIbHHUKA,



napajuieaorpamma, pom6a u Tparneunu. OTHOIICHHUE
IoIaae mogoOHbIX QUryp.

Bpruucnenue IoIaaeu TPEYTOJIbLHUKOB "
MHOT'OYTOJILHUKOB Ha KJeT4aTou Oymare.

Teopema  IlIudaropa. IlpumeHeHHE  TEOpPEMBEI
ITudaropa npu permieHUH MPAKTUISCKUX 3aj1a4.

Cunyc, KOCHHYC, TAHI'€HC OCTpOro yria
PSIMOYTOJIBHOI'O TpEeyTOJIbHUKA. OcHoBHOE
TPUTOHOMETPUUYECKOE TOXKJIECTBO. TpUroHOMETpUUECKHE
¢dyskumm yrinos B 30°, 45° u 60°.

BnoucanHbele M LEHTpaJbHbIE YTIJIbI, YIOJI MEXIY
KacaTeJIbHOM M XOpAOWU. YTIJIbl MEXIAy XOpJdaMHu U

CCKYLIUMMH. Brimcannabie nu OIIMCAaHHBIC
4eThIPEXYTOJIBHUKN. B3anMHOE pacnoyio)KeHHUE ABYX
OKPY>XHOCTEMN. Kacanwne OKPY>KHOCTEM. OOmue

KacaTCJIbHBIC K IBYMOKPY>KHOCTSIM.

9 kacc

Cunyc, kocuHycC, TaHreHc yriaoB ot 0 mgo 180°.
OCHOBHO€ TPUTOHOMETPHUUYECKOE TOXKAECTBO. DOPMYJIbI
OpUBEACHUS.

Pemenue TtpeyroipHukoB. Teopema KOCHHYCOB U
TeopemMa CHUHYCOB. PemieHune npakTHYecKUx 3azad C
HUCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB W  TEOPEMBI
CHUHYCOB.

IIpeob6pazoBanue moaoous. ITomoOue
COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 MpoOU3BEICHUHN OTPE3KOB XOPH, TEOPEMBI O
HOPOU3BEJICHUHN OTPE3KOB CEKYLIMX, TEOpEMa O KBaapaTe
KacaTelIbHOM.

BekTop, nnuHa (MOIysib) BEKTOpA, COHAINPaBIEHHBIE
BEKTOPBI, MNPOTHUBOIIOJIOKHO HAaMNpPaBJICHHbIE BEKTOPHI,
KOJUIMHEApHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB,
onepanuM HaJ BeKTopamMu. Pa3ziiokeHue BeKTOopa Mo
JABYM HEKOJUIMHeapHbIM BekTopaM. KoopauHartbl
BekTopa. CkansipHoe  HOpPOU3BEICHUE  BEKTOPOB,
MPUMEHEHUE ISl HAaXOXKAEHUS JIJIMH U YTIJIOB.

JlexkapToBbl KOOpAUHATHI Ha MJIOCKOCTU. Y PaBHEHUS



IPsIMOU U OKPY>XKHOCTHU B KOOPAMHATAX, II€PECECUCHUE
OKPY’KHOCTEM U INpsiIMbIX. MeToJ KOOpAMHAT U €ro
IIPUMEHCHUE.

IIpaBrunbHBIE MHOIOYIOJIBHUKM. J[JIMHA OKPY>KHOCTH.
I'panycHasin pagnaHHas Mepa yriia, BBIYWCIEHUE JJIUNH
ayr okpyxnHocrteu. Ilmomaaes  kpyra, cekropa,
CEerMeHTa.

JIBM>KEHHsI IUIOCKOCTH M BHYTPEHHHE CHMMETPUH
uryp (anemenTapnsie npeacrasieHus). [lapamienbHbiit
nepeHoc. IloBopor.

IINIAHUPYEMBIE ITIPEAMETHBIE PE3YJIbTATBI
OCBOEHHUS PABOYEU ITPOI'PAMMBI KYPCA (11O
I'OJAM OBYYEHMUA)

OcBoenue yuyebHoro kypca «l'eomerpus» Ha ypOBHE
OCHOBHOT'O O0IIIero oOpa3oBaHUs JOJ)KHO O0OeCedynBaTh
JIOCTHXKEHUE CIICTYIOIINUX MpeAMETHBIX
o0Opa3oBaTeIbHBIX PE3yJIbTATOB:

7 Knacc

- Pacno3HaBaTh u3y4yeHHBIE TeoMeTpHUYecKHe (PUTYPBHI,
ONpeNeNsiTh UX B3aUMHOE PaclojioKeHHUe, U300pakaTb
reoMeTpuyeckrue (Urypbl; BBIHOJHATH YEPTEKU I10
YCJIOBUIO 3anauu. M3MepsiTh JUHEWHBbIE U YTIJIOBBIC
BeanuyuHbl. Pemiare 3amaum Ha BBIYMCICHUE JJIMH
OTPE3KOB U BEJIUYHUH YTJIOB.

- Jenare rpyOyl0 OLIGHKY JIMHEHUHBIX M YTJIOBBIX
BEJIIMYUH TIPEAMETOB B pEalbHOU KHU3HHU, Pa3MEPOB
OPUPOJHBIX OOBEKTOB. Paznuuare pasmepbl OTHUX
0OBEKTOB MO TOPSAKY BEJIUUYHUHBI.

- CTpouTh 4epTeXHU K F€OMETPUUECKUM 3aJadaM.

- ITonp3oBaTbCs MpU3HAKaAMH paBeHCTBa
TPEyrOJbHUKOB, HCHOJb30BaTh MPU3HAKH M CBOWCTBA
paBHOOEIPEHHBIX TPEYTrOJbHUKOB NpPH  PEIICHUU
3a1ad4.

- IIpoBoauTe JIOTUYECKHE paccy>KJIeHUs C
HUCIIOJIb30BAaHUEM I'€OMETPUYECKUX TEOPEM.

- ITonb3oBaTbCs MMpU3HAKaMH paBeHCTBa



OpSIMOYTOJIbHBIX TPEYTrOJIbHUKOB, CBOMCTBOM
MEJIUaHBbI, OpOBEAEHHOU K TUINIOTEHY3€E
OPsSIMOYTOJIBHOTO TPEYTroJIbHUKA, B pelmeHuu
r€OMETPUUYECKHUX 3aj1ay.

OnpenesnsiTh NapalyIeIbHOCTh TIPSIMBIX C MTOMOIIBIO
YTJIOB, KOTOphIe oOOpa3dyeT ¢ HHAMH CCEKyIas.
OnpenensiTh NapajyIeIbHOCTh MNPSMBIX C TIOMOIIBIO
paBEHCTBA PACCTOSIHUM OT TOYEK OJHOU IIPSIMOU 10
TOYEK JAPYTOH IPSIMOM.

PemaTte 3agaum Ha KjieTyaToi Oymare.

IIpoBOoaUTH BBIYUCIEHUS W HAXOAUTh YHCIIOBBIE U
OyKBEHHBIC 3HAUEHHsI YIJIOB B T'€OMETPHUYECKUX
3ajJ1a4ax C HCIOJIb30BAHUEM CYMMBI YTJIOB
TPEYTrOJIbHUKOB M MHOT'OYTOJIbHUKOB, CBOMCTB YTJIOB,
00pa30oBaHHBIX MPU MEPECCUCHUH JIBYX TMapauIeIbHBIX
OpsIMbBIX ceKylled. Pemrare nmpakTHdeckue 3ajadyd Ha
HAaXO0XJICHUE YIJIOB.

Branere mOHSATHEM TI€OMETPUYECKOIO MECTAa TOYEK.
VYMeTh onpenessiTh OMCCEKTPUCY yIila U CePEeIAUHHBIN
NEPHEHIUKYJISIP K OTPE3KY KaK r€OMETpPUYECKHUE MECTa
TOYEK.

dopmynupoBaTh OIPENEIICHUS OKPY>KHOCTU U Kpyra,
XOpAbl M JUaMeTpa OKPYKHOCTHU, MOJIb30BATBCS HX
CBOMCTBaMH. YMETh HNPHUMEHSATH 3THU CBOMCTBAa HOpHU
peuieHun 3aaa4.

Brnaners HOHSTUEM OIIMCaHHON OKOJIO
TPEYIrOJIbHUKA OKPY>XHOCTH, YMETh HaXOIUThb €€
nentp. Ilomp3oBatbecst ¢dakrtamMum O TOM, 4YTO
OHCCEKTPHUCHI YIJIOB TPEYTroJIbHUKA IEPECEKarOTCs B
OIHOW TOYKE, MU O TOM, 4YTO CEPEIAUHHBIC
NEPHIECHAUKYJIAPbl K  CTOPOHaAM  TpeyroJbHUKa
IIEPECEKAIOTC B OAHOMU TOYKE.

Bnanerp moHsTHEM KacaTeJIbHONW K OKPY>KHOCTH,
II0JIB30BATbCA TEOPEMOM O MNEPHEHIAUKYISIPHOCTH
KacaTeJIbHOU M paauyca, IIPOBEAEHHOIO K TOYKE
KaCaHMUsl.

Ilonp30BaTbCst  MIPOCTEUIIMMU  I'€OMETPUYECKUMU



HEPAaBEHCTBAMM, IIOHUMAaTh UX IPAKTUYECKUIN CMBICII.
IIpoBOAUTE OCHOBHBIE T€OMETPUUYECKUE ITOCTPOECHUS C
MOMOUIBIO HUPKYJISI U JIMHEUKH.

8 kmacc

Pacrio3HaBaTh OCHOBHBIE BUJIBI YETBHIPEXYTOJIBHUKOB,
WX DJIEMEHTBI, IOJIb30BAaThCsI WX CBOMCTBAMH NPH
pelIeHuN T€OMETPUIYECKUX 3a/ad.

IIpuMeHATh CBOWCTBA TOYKHM II€PECEUCHUS MEIUAH
TpEeyroJjibHUKa (1IEHTpa Macc) B PEIISHUH 3ajiay.
Braners moHsiTMEM cpenHEd JIMHUM TPEYTOJbHUKA U
Tpamneluu, IMMPUMEHSITh WX CBOMCTBA NPU PEIICHUU
reomeTpuuecknux 3anad. Ilomp3oBarecss TeopemMon
daneca u TeopeMol O NPONOPHHUOHAIBHBIX OTPE3KaX,
OPUMEHSTh UX JJISI PEIISHUS TTPAKTUYISCKUX 3aj1ad.
IIpumeHsaTr TPU3HAKH TOJAO0O0HST TPEYroJIbHUKOB B
PEIIeHUHN T€OMETPUUCCKUX 3aJ1a4.

ITonw30BaTbest Teopemoit Iludaropa mms pemeHus
r€OMETPUUYECKUX M MNOpakTHdyeckux 3anad. CTtpouts
MaTE€MaTH4YECKYI0 MOJIeJlb B MNPaKTHYECKUX 3ajadax,
CaMOCTOSTEIbHO  JAenaTb 4YepTéX HW  HaAXOJUTh
COOTBETCTBYIOIINE JJIUHBI.

Brnanerp NOHSATHAMHU CHHYCa, KOCMHYCa M TaHI'€HCA
OCTpOro yriaa HOpsIMOYTOJBHOI'O  TPEYTrOJbHHUKA.
Ilonp30BaTbCst STUMH IOHATHUSMH  JUISL  PEIIEHUS
NpaKTUUYECKUX 3ajiady.

Beraucasare  (pa3nuyHbIMH - cliocoO0aMu)  TLIOIIAAb
TpEeyrojbHUKAa W MJIOIIAJM MHOTOYTOJbHBIX (UTYD
(monp3ysick, TJA€ HEOOXOAUMO, KalbKYyJISITOPOM).
IlpyuMeHATh MOJIyde€HHBbIE YMEHHSI B HPAKTHUYECKUX
3a/lavax.

Brnanerp OOHATHUSIMH BIIMCAHHOTO W LEHTPAJIBLHOTO
yrjla, MCHOJb30BaTh TEOPEMbI O BHIHWCAHHBIX YyIJax,
yriax MeXAy XopAaMu (CEeKYyIIMMH) U YTJIe MEXIY
KacaTeJIbHOU U XOPJI0M MPU PEUICHUN T€OMETPUUECKUX
3aj1ady.

Brnaners moHsITUEM OMHMCAHHOTO YETBIPEXYTOJIbHUKA,
OPUMEHSITh CBOMCTBA OMUCAHHOTO YETBHIPEXYTOJIbHUKA



OpU pELUICHUU 3a7ad.

- HpI/IMCHSITL IIOJTYYCHHBIC 3HAHHWA Ha IIPAKTHUKC —
CTPOUTH MaTEMAaTUUYECKUE MOJEIHU IS 3a/lad peaibHOU
JKU3HHU U ITPOBOAUTH COOTBCTCTBYIOIIMEC BbIYHUCIICHUS C
IOPpUMCHCHUCM HOI[O6I/I$I %1 TPUTOHOMCTPHHU
(MoJIB3YSICh, TJIE HEOOXOAUMO, KAIIBKYJISITOPOM).

9 kiacc

- 3HaTh TpUTrOHOMETpUUECKHEe (YHKIHMHU OCTPBIX
YTJIOB, HAXOJAMUTHC UX ITOMOIIBIO PA3JIMYHbIE JI€MEHTHI
IPSIMOYTOJIBHOTO TpEeyrojabHUKa («peurenue
OPSIMOYTOJBHBIX  TPEYTrOJbHUKOB»). Haxomute (c
MOMOIIBIO  KaIbKyJISITOpa) JJIUHBI €W yTIOBl IS
HeTaOIWYHBIX 3HAYCHUU.

- ITonwp30BaThCcst hopMysiaMu TIPUBEICHUSI U OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXJAECTBOM JUISI HAXOXXJICHUS
COOTHOIIEHUM MEX Y TPUTOHOMETPHUYECKUMHU
BEJIMYMHAMHU.

- HUcnonp3oBaTh TEOpEMbl CHHYCOB M KOCHUHYCOB JIJIsI
HAaXOXXJICHUSI Pa3JIMYHBIX DIEMEHTOB TPEYyroJbHUKa
(«peureHre TPEYTrOJIBHUKOB»), HOPUMEHATH HX IIPU
pelIeHNN TeOMETPUYECKUX 3aj1ad.

- Bunagerr mnousTUsMH TIpeoOpa3zoBaHUsI I10J100Us,
COOTBETCTBEHHBIX DJJIEMEHTOB IIOJOOHBIX  (Uryp.
ITonb3oBaThCcsl CBOMCTBAMU MOAOOUS HPOU3BOJIBHBIX
uryp, yMeTb BBIYUCISITH JUIMHBI U HAXOJUTh YTJIBI Y
nonoOHeIx ¢uryp. IlpumensaTs cBoiictBa momoOus B
MPaKTUYECKUX 3ajladaX. YMETh IMPUBOAUTH HPUMEPHI
MOJIOOHBIX GUTYP B OKPY’KaAIOIIIEM MHpE.

- Ilonp30BaTbcsi TeOpEMaMU O MPOU3BEICHUU OTPE3KOB
XOopd, O OPOU3BEASCHUHM OTPE3KOB CEKYyIIUX, O
KBaJpaTe KacaTelbHOM.

- [MTonp30BaThCs BEKTOpaMH, MOHUMATh ux
TeOMETPUYIECKUIN U PU3NYECKUIN CMBICI, TPUMEHSTH UX
B PEIIEHUM T'€OMETPUYECKUX U (PUIMUYECKUX 3aaad.
[IpumeHsaTs CKalsSIpHOE MPOU3BEACHHUE BEKTOPOB JUIs
HaXOXXJICHUS JUTUH U YTJIOB.



- Ilomp3oBaThCsi METOJIOM KOOPJMHAT HA IUIOCKOCTH,
OPUMEHSATH €ro B pPEUICHUHW TE€OMETPHUYECKHUX H
NPaKTHYECKUX 3aj1ad.

- Bianerts HNOHSTHUSIMHU OpaBUIBHOTO
MHOTOYTOJIbHUKA, JJITAHBI OKPY>KHOCTH, IJIUHBI IyTH
OKPY>XHOCTH W paJauvaHHOW Mepbl yIjla, YyMEThb
BBIYUCIISITH  ILIOINAAb Kpyra ©M = €ro  4YacTeH.
IIpuMeHsITh TOJIydeHHBIE YMEHHUS B IPAKTUUYCCKUX
3ajadax.

- Haxomutp ocu (MM LEHTPbI) CUMMETpUU (PUTYD,
OPUMEHSTHh JIBH)KCHUS IUIOCKOCTH B IIPOCTEHIITNX
clIy4dasix.

- IlpuMeHsATH TIOJydYeHHBbIC 3HAHHUsS Ha IPAKTUKES —
CTPOUTH MaTEeMaTUIYECKUE MOJCIH JJIsI 3a/1a4 peaTbHOMI
’)KU3HH U TIPOBOJIUTH COOTBETCTBYIOIINE BBEIYUCICHHUS C
NpUMEHEHHEM TIOMOOUSI W TPUTOHOMETPHUYECKUX
byHKIIIHT (moB3ysCh, rae Heo0X0 1Mo,
KaJIbKYJIITOPOM).



TEMATHYECKOE IINIAHUPOBAHUE YEBHOT' O
KYPCAIIO T'OAAM OBYYEHMUS)

7 xnacc (He MeHee 68 1)

U YTJIOB.
Ilepumerp u

COCTaBJICHHBIX
MPSIMOYTOJIbHUKOB

mwiomans  Quryp,
nu3

Ha3Banue o)
pasienaa (Tembl) OCHOBHOE COJlepKaHue CHOBHbIE BHIBI
AesITeJIbHOCTH 00yYaroIMXCst
Kypca (yucio
YacoB)
IIpocTeiimme IIpocreiimue reomerpuueckue| DopmyaHpoBarhb OCHOBHBIE ITOHATUS 51
reoMeTpuyecKue OOBEKTBI:  TOYKH, MpPsIMBIE, OIpEICIICHUSI.
duryps JIy4dd W yIJIbl, MHOTOYTOJIBHUK, Pacmo3HaBaTh H3y4YeHHBIE TI'€OMETPHUYCCKHE
H UX CBOMCTBA. JIOMaHasl. CmexHbIe u| ¢Gurypsl, omnpeaeaAThb HUx B3aUMHOE
Wsmepenue BEPTUKAILHBIE YIJIbL. 5 pacIoOOXKEHHE, BBINOJHATH  YepTEX IO
reoMeTpHYeCKHX Pabora c MpocTerumy| YCIOBHIO 3a/1a4H. .
YEepTEKAMHU. Usmepenne| IIpoBoauTh  mpocredine  NOCTpoeHUs ¢

BeJIHIMH JIMHEWHBIX M YTJIOBBIX IIOMOLUBIO LIUPKYJIS U JIMHEWKH.
(14 u) BEJIMYUH, BbIUMCIEHHE OTpe3koB| M3MepsiThb JIHHEHHBIC W YIJIOBBIC BCIHYHHEI

reOMETPUYSCKUX U MPAKTHYECKUX OOBEKTOB.
Omnpeaeasitb «Ha TJla3» pa3Mepbl pealbHBIX

OOBEKTOB, NPOBOAMTHL TIpPyOyI0 OIECHKY HX|
pa3MepoB.
Pemare 3amaym  Ha  BBIYMCIICHUE  JUIWH

OTPE3KOB U BEIIMYHH YTJIOB.
Pemars 3amaun Ha B3aUMHOE PAaCIOJIOKCHHUE
TEOMETPUYECKUX (PUTYD.

IpoBoauTh KJacCcH(UKAIIIIO YTJIOB,
BBIYUCJIATH JUHEHHBIE M YTJIOBBIE BEIIMYMHEI,
NPOBOAUTH HEOOXOJMMBIE  JOKa3aTelIbHBIC
paccyXJIeHHs.

3HAKOMHUTBHCS € UCTOPUEH Pa3BUTHS I'€OMETPHUH




Ha3zBanue
pasneiia (TeMbl)

OcHoBHOe coaep:xaHue

OcHoBHBIE
AeATeTbHOCTH 00YYaI0 X s

BUIbI

Kypca (4uciao

4aCOB)

TpeyronbHuk ITonsiTue o paBHbBIX | Pacmo3dHaBaTh mapbl paBHBIX TPEYTrOJBHUKOB

u(22 4) TPpEyTrOJIbHUKAaX ¥ T[IEpBUYHBIC | Ha TOTOBBIX dYepTexax (C yKa3zaHUEM
MpencTaBICHUs o paBHBIX MMPU3HAKOB).
(koHrpysHTHBIX) ¢urypax. Tpwu BeiBOAMTH CIEICTBUS (paBeHCTB
MpU3HaKa paBEeHCTBA | COOTBETCTBYIOIIMX DJIEMEHTOB) M3 PABEHCTB
TPEYTOJIbHUKOB. TPEYTOJIbHUKOB.
IIpusnakn paBeHcTBa | POpPMYJIHPOBATH ONPEICIICHUA:
OPsIMOYTOJBbHBIX OCTPOYTOJIBHOT'O, TYIIOYTOJIBHOTO,
TPEYTOJIbHUKOB. CBOMCTBO | TPSAMOYTOIBLHOTO, PABHOOEIPEHHOTO,
MeIUaHBbI MPSIMOYTOJILHOTO | PaBHOCTOPOHHETO TPEYTOJIbHUKOB;
TPEeYTOJIbHUKA. OHCCEKTPUCHI, BEICOTHI, MEIHAHBI
PaBHOOGenpeHnHbIE U | TPEeYroJbHHUKA; CEPEAUHHOIO
PaBHOCTOPOHHHUE TPEYTOJIBHUKHU. NEPHNEHAUKYJISAPa OTPE3KA; IIEPpUMETPa
IlpuzHaku u CBOWMCTBa | TPEYrOJIbHHUKA.
paBHOOEPEHHOTO ®opMyJIIpOBaTL  CBOMCTBA WM IPU3HAKHU
TpEyTOJILHUKA. pPaBHOOEIPEHHOTO TPEYTOIbHUKA.
Ilpotus OombIeH croponbl| CTpouTh  4YepTekH, pemiaTh 3aJa4M  C
TPEyroJIbHUKA JICKUT OONBIIHI| MOMOIIBIO HaXOXKACHUA PaBHBIX
yroj. Ilpocrelimine HepaBeHcTBA| TPEYTOJIBHUKOB.
B T€OMETPHH. Hepasenctso| IlpumensaTs NpHU3HAKU paBeHCTBa
TpEYTOJILHUKA. HepapencTBo| NPSIMOYTOJIbHBIX TPEYTOJIBHUKOB B 3a/1a4ax.
JIOMaHOHM. Hcnoab3zoBats 1nudpoBeie  pecypchl A

IIpsiMmOyronbHbId TPEYroJbHUK C

yriiom B 30°.

HCCJIeIOBAHMSI CBOWCTB M3y4aeMBbIX QUTYD.
3HAKOMHUTBHCH ¢ UCTOPHUEl pa3BUTUSA F€OMETPUU




HCpBLIC IIOHATHUA o
A0Ka3aTCabCTBAX B recOMCTpUU

MMapannenbHble
npsiMbIE,
YIJIOB
TPEYroJlbHUKA
1)

cymMma

(14

IlapannensHble HpsiMble, UX
cBoiictBa, [IIaTeii moctynar
EBknuna. Hakpect nexamue,
COOTBETCTBEHHBIE u
OJTHOCTOPOHHUE YTIIBbI
(o6Gpa3oBaHHbIE npu
IepeceyeHun napaajieIbHbIX
OPSIMBIX CEKYyIIeH).

ITpusznak rnapajjieJIbHOCTH
MPSIMBIX Jepes paBEeHCTBO

paccTosiHUM OT TOYEK OJHOU
MPsSIMOUM 10 BTOPOU NPSIMOM.
CyMma yTJIOB TpEyTOJbHUKA H
MHOTOYTOJbHHKA.

BHemHue yrisl TpeyrojibsHUKaA

@opmMyaupoBaTHL MNOHATHE TMapaAJUIEIbHBIX
NPSIMBIX, HAXOJAUTH TMPAKTUUYECKUE TTPUMEPHI.

H3yuars cBOMCcTBa YIJIOB, 0Opa30BaHHBIX
NpH TEepPEeCceYeHUN MapajuIeJIbHBIX MOPSIMBIX
CceKyuIei. IIpoBoauTs JA0Ka3aTeJIbCTBA
MapaaiebHOCTH JIBYX IIPSIMBIX C TOMOIIBIO
YIrJI0B, 0Opa30BaHHBIX IIPHU MEPECEUCHUU ITUX
NpsIMBIX ~ TpeTheld TpsiMOil. BbIUHCIAATH
CyMMy YTJIOB TpPEyroJIbHUKa u
MHOTOYTOJILHUKA.

HaxoauTh 4ncioBble U OyKBEHHbIC 3HAYCHUSA
YIJIOB B TIEOMETPHMYECKHX  3ajJadax ¢
HCIIOJIb30BAHUEM TEOpPEM O CyMME YIJIOB
TpEeyroJibHUKa U MHOT'O- YTOJIbHHKA.
3HAKOMHTBCS c HCTOPHeEH
TeOMETPHUH

pa3BUTHA




OxpyxHOCT
bH KPYT.
I'eomeTpuyeckue

NOCTPOEHMsI
(14 a)

OKpPY>KHOCTB, XOPJbI U
JOUaMeTPhI, UX CBOMCTRBA.
KacarenpHast K OKPY>KHOCTH.
OKpY’>KHOCTb, BHUCAHHAas B
yroi. [Tousitue o 'MT,
MMPUMCHCHHUEB 3aj/1auax.
Buccektpuca u cepeIuHHBIH
MEePISHNKYJIISIP KaK

TFr€OMECTPUUYCCKHUE MECTA TOUYCK.

OKpy>KHOCTB, OTTMCAaHHAas
OKOJIOTPEYTOJIbHUKA.
Brincannas B TpeyrojJbpHHUK
OKPY>XXHOCTb.

ITpocreiimue 3anauu Ha
IIOCTPOCHUE

@®opMyJHPOBATH ONpeAeJeHHsA. OKPYKHOCTH,
XOp/IBl, JuaMeTpa u KacaTeJIbHOU K
okpyxHocTu. M3yuaTh UX CBOWCTBA, IPU3HAKH,
cTtpouth ueprexu. UccienoBars, B TOM 4HCIe
HCHOJIb3ysl HUGPOBBIE pecypchbl: OKPYXXHOCTB,
BINHUCAHHYI0O B YrOJ; IEHTP OKpPYXHOCTH,
BINHCAaHHON B Yroji; pPaBEHCTBO OTpe3- KOB
KacaTcCJIbHbBIX.

HUcnoab3oBarh MeTO/ I'MT IS
JIOKa3aTelbCcTBA TEOpeM O  IIepecedeHUU
OHCCeKTpHC YTJIOB TPEyTOJIbHUKA "
CEpPEIMHHBIX NEPIEHAUKYIAPOB K CTOPOHAM
TPEyroJabHHUKa c IOMOILBIO I'MT.
OBJyageBaTh NOHATHSIMH  BIHCAaHHOM W
OIIMCAaHHOW  OKpY>XHOCTEH TPEYTOJIbHUKA,
HAXOAUTh LICHTPBIITUX OKPY>KHOCTEH.
Pemiate oOcCHOBHBIE 3aJa4yd Ha IOCTPOEHHeE!
yria, paBHOTO JaHHOMY; CEpPEIMHHOIO
MEPIIEHAUKYJIISIpa JaHHOTO OTPE3Ka; IPSIMOii,
OpOXOJAIlEer dYepe3 [AaHHYI0 TOYKYy U
HEPIIEHIUKYJIISIPHO U JIaHHOM OpsIMOIA;
OMCCEeKTPUCHI JAHHOTO yTJla; TPEYTOJIHLHUKOB
O Pa3JIMYHBIM JIE€MEHTAM.

3HAKOMHUTBLCS ¢ HCTOPHeH pa3BUTHSI T€OMETPHUH




HasBanue

pa3jena (Tembi) OCHOBHOE cofiep/KaHne Ocnosnubie BU/IbI
AeATeTbHOCTH 00yYaI0IUXCS
Kypca (qucao
4acoB)
IloBTOpEHue, IloBTOpenue wu 0000menue| Pemarn 3agauu Ha IOBTOPEHUE,
0600 OCHOBHBIX TIOHSITUM W METOJIOB| HJUIIOCTPUPYIOIINE CBSI3U MEXIy
IeHue Kypca Ppa3siIuYHBIMHU YacCTsIMH Kypca
IHAMMI 7 xiacca
(4 1)
kiacc (He MeHee 68 1)
Hazpanue OcHoBHBIE BHU/IbI
paszaena (TemMbl) OcHOBHOe cofepskaHHe A
AesITeJIbHOCTH 00y4aroImMXcst
Kypca (4ucio

YacoB)




YeThIpEéXyroJbHUKH
(12 u)

ITapannenorpamm, €ero
NpU3HaAKU U CBOMcTBaA. HacTHbIE
ciy4dyau napajuieJiorpaMMoOB
(TIpSIMOYTOJILHUK, pomo,
KBaapaT), WX TPU3HAKU |
CBOlCTBA. Tpaneuwus.
PaBHOOOKasT U TIPSIMOYTOJIbHAS
Tpareiuu.

VY nBoenue MeJIuaHbI.

LlenTpansHasscuMMeTpust

HN300paxkxars U HAXOAUTh Ha YepTexax
YEeTBIPEXYTOJIBHUKU Pa3HbIX BHUJOB M HUX
3JIEMCHTEI.

@D opMyJIHPOBATH omnmpeneIeHusN:
napajuiejiorpaMMa, IMpPsIMOYTOJIbHUKa, pomoOa,

KBajpara, Tpareliuu, paBHOOOKOU Tpareiuu,
OpsIMOYTOJILHOW  Tpanenuu. Jloka3siBaTh U
HCIO0JIB30BATH NMPU PelIeHNH 3a]a4 MPU3HAKUA U

CBOMCTBA: rnapajuieaorpaMma, PsSIMO -
yrojibHUKa, pom0Oa, KBajpara, Tpareluu,
paBHOOOKOI Tparneuuu, NPsSIMOYTOJIBHOU
Tpamneuuu.

IIpumeHsiTh  MeETOA  yABOCHUS  MEIUAHBI
TPEYroJIbHHUKA.

HUcnoab3zoBatrh 1H(POBBIE peCcypchl  IUJIst

HCCIIEIOBAHUSI CBOMCTB M3y4YaeMbIX (UTYP.
3HAKOMHUTBHCS ¢ HCTOPHEN pPa3BUTHs I€OMETPHU




Teopema daneca
U TeopemMa o0
MPONOPUHOHAILH
BIX 0Tpe3Kax,
noa00HbIE
TPEYroJIbHUKH
(15 g)

Teopema aneca u Teopema o
MIPOIOPIIUOHATBHBIX OTpPE3Kax.
CpenHsist TUHUS TPCYyTroJIbHUKA.
Tpaneuusi, €€ cpeaHsisl TUHUS.
I[TponopuimoHAILHBIE  OTPE3KH,
IOCTPOEHUE 4eTBEPTOIO
MPOIOPIIUOHATIBHOTO OTPE3Ka.
CsoiicTBa LIEHTpa  Macc B
TpeyFOHI)HI/IKe.

I[TonoOHbIe TpeyronbHUku. Tpu
MpU3HAKa moao0ust
TpeyroabHUKOB. IIpakTuueckoe
MIpUMEHEHHE

IIpoBOAMTH MOCTPOEHUS C TOMOIIBIO HUPKYJIS
U JHUHEWKH C HCIOJb30BaHHE TEOPEMBI
daneca U TEOpeMBl O MPONMOPLUHUOHAIBHBIX

OTpe3Kax, CTPOMTH 4eTBEPTHIN
OPOTOPIIUOHATBHBIN OTPE30K.

IIpoBoauThL  J0KAa3aTEJBLCTBO  TOrO, 4YTO
MEJIMaHbl TPEYrojbHUKA TIEPECEKaroTCsI B

OJIHOW TOYKE, U HAXOAHUTH CBSI3b C ILECHTPOM
Macc, HAaXOAUThb OTHOIICHHE, B KOTOPOM
MEIHAHBI JCJIATCS TOYKON UX MepPe-CCUCHUS.
HaxonuTh 10J00HBIE TpPEyroJbHUKH Ha
TOTOBBIX qepTekax c yKa3zaHuEeM
COOTBETCTBYIOILIUX MPU3HAKOB MOJ00HUSI.
Pematp 3agaum Ha 110400HBIE TPEYTOJBHUKH C

IIOMOIIBIO  CaMOCTOSITEIBHOIO  IOCTPOCHUS
qepTexen u HaXO0XJSHUs MOT0OHBIX
TPEyTroJIbHUKOB.

IIpoBoauTh A0Ka3aTeJIbCTBA c
HCITOJIB30BaHUEM IPU3HAKOB TTOIO0US.
Jdoka3pIiBaTh  TpU  IPU3HAKa  I0J00US
TPEyTrOJIbHUKOB.

IIpuMeHsATh TOJyYE€HHBIE 3HAHWUS  TIpHU

pEIICHNH TEOMETPUYSCKHX W TIPAKTHICCKUX
3ajad.
3HAKOMHUTBHCSH € HCTOPHUE Pa3BUTHUSI TS€OMETPHUH




ILnomanm.
Haxoxnenune
TI0IA/Ie i
TPEeYroJbLHUKO

B

U MHOTOYT0JIbHBIX
¢uryp. ILiomaamn
NOA00HBIX (uryp
(14 )

ITonsitme 006 o0Ome# Teopun
TUTOTIIATH.

DopmMyIibl ISt Ioma
TpEYyTroJbHHKA,
napaejsorpaMmma.
OTHoI1IeHNEe niotaaeu
TPEYTrOJIbHUKOB ¢  oOmum
OCHOBaHUEM WITH ooIei
BBICOTOM.

OBa aJeBaTb MNEPBUYHBIMH TIPEACTABJICHUAMHA

o0  oOme#t Teopmm  romanu  (Mepsl),
dbopmynupoBarb CBONCTBa IUTOIIAIH,
BBISICHATH WX HATJISIHBIA CMBICIT.

BeiBoauTH bopmy bl ILJIOMIA N

napasuiesiorpaMma, TPEyroJbHHUKA, Tparneruu
U3 (GopMyJIbl TUIOMIAAH MPSIMOYTOJIbHHUKA
(kBagpara).

Ha3zBanue

pa3jaena (TeMbI) OcHoBHOe CoepKaHue OcHoBHble BHABL
Kypca ('{HCJIO ACATCIbHOCTH OﬁyllalOIHHXCﬂ
YacoB)

Brraucienue U101 aic
CJIOKHBIX uryp qepes
pa3OucHue Ha qacTu u
JIOCTPOCHHE.

Tlnomanu puryp Ha KiieT4aTou
Oymare.

IImomann momoOHBIX  uryp.

Brruncinenue mromaneii. 3amadan
C TPaKTHYECKUM COACpPKAaHUEM.

Penrenne 3aay ¢ MIOMONIBIO
METOoIa BCIIOMOTraTeIbHON
TLIONIAIN

BeiBoauTh (GOpMyINBIl  IUIOMIAAM  BBITYKJIOIO
4eThIPEX-YTOJIbHNKA Yepe3 JUaroHaan U yroJl
Mexay HuMu. Haxoaurts 1uiomanu ¢uryp,

n300pakEHHBIX HaA  KJIeTr4yaTtoil  Oywmare,
HCIOJIB30BATh pa30ueHne Ha YacThd |
IOCTPOCHHE.

Pa3ouparnb NpUMepbI HCIIOJIb30BAHHUS

BCIIOMOTATEJIFHONW TUTOMIAAN JJIsI PEIICHUs
TEOMETPHUYCCKHX 3a7ad.

Haxoaurs 1wiomagd TOJXOOHBIX  QUTYD.
Buruuciasarhb uAa () 116:01 051 pa3IUIHBIX
MHOTOYTOJBHBIX PUTYD.

Pematrn 3aaaumn Ha IJIOIIAIh c

NIPAKTUICCKUM CO-ACPKAHUEM




Teopema Ingaropa

u Hayajia
TPHTOHOMETPHH
(10 u)

Teopema IMudaropa, eé
JIOKa3aTeIbCTBO U TMPUMCHCHUE.
Oo0parHas Tepema [Tudaropa.
Onpenenenue
TPUTOHOMETPHUYECKUX (PYHKIIUN

OCTpOTO yria,
TPUTOHOMETPHUYECKUE

COOTHOIICHUS B npsAMO-
YTOJIbBHOM TPEYTOJIbHUKE.
OCHOBHOE TPHUTOHOMETPHUUYECKOE
TOKJECTBO. COOTHOLIEHUS
MEXOay CTOpOHaMH B

MPSIMOYTOBHBIX TPEYTOJIhHUKAX
cyrnamu B 45° u 45°; 30° u 60°

Jdoka3biBaTh TEOopeEMy [Mudaropa,
HCIO0JIB30BAThH

eé B MPaKTUIECKUX BBIYHCIICHUSAX.
DopMyJIUpPOBaATH OmnpeaeIeHus

TPUTOHOMETPUYECKUX (PYHKIHNA OCTPOTO yrIia,
NPOBEPATH UX KOPPEKTHOCTb.

BeiBOAUTH TPUTOHOMETPUUYECKHUE
COOTHOIICHUS B NPSAMOYTOJIBEHOM
TpEeyroJbHUKE.

HcciienoBaTh COOTHOIICHUSI MEXKIY CTOPOHAMHU
B NIPSIMOYTOJIBHBIX TPEYTrOJbHHKaX C yriiamMu B
45° u 45°; 30° u 60°.

HUcnouas3oBate  Qopmynsl  npuBeAcHUA U
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO I
HaXO0XJICHUs COOTHOIIECHUM MEX Y|
TPUTOHOMETPUIECKUMU bysKIHAMHI
Pa3JINYHBIX OCTPBIX YIJIOB.

IIpuMeHATHh NOIy4YE€HHBbIE 3HAHUS U YMEHMUS
MPUPEIICHUN NPaKTUYECKUX 3a/ad.
3HAKOMMTBCS c HcTOpHeN
TeOMETPHUH

pa3BUTHSA




Yrasl Brnucannsle u  1eHTpaibHblEe| DOpMyJHpPOBaATH OCHOBHBIE OoInpeneeHus,
OKPY/KHOCTH. YIJIBI, CBsI3aHHBIE C YyIJIaMH B Kpyre (BIIMCAaHHBIN
BnucanHbie Yroa _MeXJay KacaTeJbHOW  H| yroi, IeH-
M ONnHMCaHHbIE XOpAOH. TpaJIbHBINA YTOJI).
4YeThIPEXyroJIbHIUKH. Vst MEXKIY XopAaMH vl HaxoauThb BIHMCAHHBIE YIJIbI, OMHUPAIOIINECs HA
KacarteabHbie CEKYyULINUMHU. OIHY AYyry, BBIYHCJIATL YIJBI C IOMOINBIO
K OKPY’KHOCTH. Brmcagmme u OITMCaHHBbIC TEOPEMBI O
Kacanue YCTBIPCXYTOJIBHUKH, . HX| BnumcaHHBIX yIJIaX, TEOPEMBI O BIIMCAHHOM
OKPY’KHOCTEH MPpU3HAKHU Hu CBOMCTBA.| YeTBIPEXYTOJIBHUKE, TEOPEMBI O EHTPAJIBLHOM
(13 uv) IlpumeHeHue 53TUX CBOWCTB yrIIe.
IIpU PpEIICHUH TreoMEeTpUYeCKUx| HMcciaepoBarb, B TOM 4YHCJIE C IIOMOLIBIO
3axaad. BzanmHoe| mudpossix pecypcos, BITMICAHHBIC u
PAacCIIOJIOKEHHUE IBYX ONMCaHHbIC 4EeThIPEXYTOJbHUKH, BbBIBOAUTH
OKPY>KHOCTEH. Kacanue| ux cpoiicTBa u npusHaKu.
OKPY>XHOCTCH HMcenoab30BarTs 5TU CBOWCTBA U MPU3HAKU ITPU
pelIeHny 3aga49
IHoBTOpEHue, IToBTOpEeHUE OCHOBHBIX NOHATUN| Pemarb 3agauu Ha HOBTOpPEHHUE,
00o001IeHne U METOJOB KypcoB 7 H 8| HUIIOCTPHUPYIOLUINE CBSI3U MEKIY Pa3IUIHBIMU
3HAHUI KJIacCOB, 00001IeHe 3HAHUIA

(4 )

JacTsIMHU Kypca




9 kinacc (He meHee 68 )

Hazpannue o)
pasaena (TeMbl) OcHoBHOE coep:kaHue CHOBHbLIE BHABI
AeATeTbHOCTH 00YYaI0IUXCS
Kypca (4uciao
4acoB)
Tpuronomerpusi. Onpenenenue D opMyJUPOBATH onpejeJieHUus
TeopeMbl KOCHHYCOB| TPUTOHOMETPHUYCCKHUX TPUTOHOMETPUUECKUX  (PYHKIHMH  TYIBIX H
U CHHYCOB. ibgmqmﬁ yrmoB ot  0° 10| mpsMbIxX yTios.
Pemenne 0°. BbIBOAUTE TeEOpeMy KOCHHYCOB M TEOpeMy
TpeyroibHUKOB Kocunyc wu cuHyC mNpsMOro H| cuHycos (c paaunycom OITMCAaHHOU
(16 ) Tynoro OKPY>KHOCTH).
yrina.  Teopema KOCHHYCOB.| Pemarb TPEyTrOoJbHUKH.
§O606U16HH35[) TCOpEMa CHHYCOB| PemaTh OpakTHYECKHE 3aa4M, CBOJAIIHECS K
C paanycom OMMMCAHHOM|  yax oK IEHUTIO pasIuYHbIX 3JIEMEHTOB
okpy>xHocTH). Haxoxanenue 1iuH TpeyrosbHHKa
CTOPOH W  BEJIWYHUH  YIJIOB
TPEeyTOJIHLHHUKOB.
dopmyia IJIOIIA U
TpEyroJIbHUKA
gepe3 [JIBE CTOPOHBI M  YTOI
MEXIY HUMU. dopmyia
TUIOIIA TN 9eThIPEXYTOJIBHUKA
gepes ero JuaroHajiu
U YyTOJI MEXKJy HUMHU.
IlpakTuueckoe OPUMEHEHUE
JIOKa3aHHBIX TEOpeM
IIpeoopa3oBanue ITorsatne o npeodbpazoBanny| OcBanBaTh MOHSTHE mpeoOpa3oBaHUSg
Mmoa00u. mo1o0us. CoOOTBETCTBEHHBIE| TOH00MS.
Mertpuyeckue 3JIEMEHTHI NOJOOHBIX (PuUryp. Hccnenosarn OTHOILIECHUE JIMHENHBIX
COOTHOIIIEHHS Teopema o IpoW3BeAeHUN| 2JAEMEHTOB  (Quryp mnpu  HpeoOpa3oBaHHH
B OKPY:KHOCTH OTpe3KoB  Xxopja, Teopema o Moaobus. Haxonurts .
(10 u) POH3BECHUN oTpe3koB| MPUMEPbI o0 0oust B OKpy Karolei




CeKyIlUX, TeopemMa O KBaJpare
KacatelbHOU. [IpuMeHeHue B
pEUIEeHUN TeOMETPUUYECKHUX 3a1a4d

HeﬁCTBHTCHLHOCTH.

BI)IBOIII/IT]) MCTPHUYCCKUC COOTHOMICHUA MEKIY

OTpE3KaMM XOpHd, CCKYHIHNX MW KacCaTCJIbHBIX
HUCIIOJIB30BAHHUECM  BIIMCAHHBIX YTJI0B
HOI[O6HLIX TPECYTOJIbHHUKOB.

C
u

Pematn TCOMETPHUYICCKHUC 3aJa4U U 3aa4IU U3
peaHBHOﬁ JKHU3HU C HCITOJIBb30BaAaHUCM
HOZ[OGHLIX TPEYTrOJIbLHUKOB

BexTop
pI(12 9)

Onpenenenue BEKTOPOB,
CJIOKCHHE U Pa3HOCTh BEKTOPOB,
YMHOXXE€HHEBEKTOpa Ha YHUCIIO.

Dusnyeckuii U
r€OMETPUYECKU I CMBICJI
BEKTOPOB.

Paznoxenue BekTOopa Nno IBYM
HEKOJIJIMHEapHBIM BEKTOpaM.
Koopnunarter BexTopa.
CxkansgpHoe MIPOU3BEJICHNE

BEKTOPOB, €ro IMPUMEHEHHUE IJIs
HaxXOXXJASHUs JJIUH U YTJIOB.
Penrenne 3aad ¢ TOMOIIBIO
BEKTOPOB.

IIpumeHeHue BEKTOPOB  JUIs
peureHus 3a1ad KHHEMaTHKU U
MEXaHUKH

Hcnosb30BaTh BEKTOPHl KaK HaIpaBJICHHBIE
OTpE3KH, Hccae10BaTh reOMEeTPUUECKUM
(mepemelienue) buznueckuii (cuma)
CMBICJIBI BEKTOPOB.

3HaTh omnpegeleHHsl CYMMbl U DPa3HOCTH
BEKTOpPOB, YMHOJKEHHUsI BEKTOpa Ha 4YHCIIO,
HCCJIEI0BATH TEOMETPUUCCKUN U PU3NIECKUIT
CMBICJIBI 3TUX ONEpaLUi.

Pematn Te€OMETPUYECKHE 3a1a9u c
HUCTOJIb30BAHUEM BEKTOPOB.

PackaaabiBaTh BEKTOp o JIBYM
HEKOJUTMHEapHBIM BEKTOPaM.

Hcnoab30BaTh CKaIAPHOE TIPOU3BEIACHHEC
BEKTOPOB, BBIBOJIUTH ero OCHOBHBIE
CBOMCTBA.

BbIUHCJASITE CyMMY, Pa3HOCTb W CKaJISIpHOE
NPOU3BENEHUE BEKTOPOB B KOOpAUHATAX.
IIpuMeHATH CKalsIpHOE NPOU3BEACHUE IS
HaXO0XKJICHUsI JUIUH U YTIIOB




JexapToBbI
KOOP/IHHATBI HA
niaockoctu (9 )

JlekapTOBBI KOOPpAWHATHI TOYEK
Ha IJIOCKOCTH.

VYpaBHeHue TpsiMO. YTJIOBOM
KOA(pPUIIMEHT, TaHTeHC YyrJjia
HaKJIOHA, TIlapajuiedbHbIE U
MEePICHIVUKYJISIDHBIE TIPSIMBIE.

VYpaBHeHUE OKPY>KHOCTH.
HaxoxxneHue koopauHaT TOYEK
epeceyeHusi OKPYXHOCTH U
OPsSIMOM.

OcBanBaTh NOHATHE TIPSIMOYTOJILHON CHCTEMBI
KO- Op/IMHAT, AEKaPTOBBIX KOOPAWHAT TOUYKH.
BriBoauTh ypaBHEHHE NPSIMOI M OKPY>KHOCTH.
BoigeasaTh MOTHBIN KBaJIpaT s HAXO0XKACHUSI
IEHTpa W paauyca OKPYXHOCTH 1o &
YpPaBHEHHIO.

Pemats 3amaum  Ha HaxXO0XJEHUE TOYEK
IepeceueHus: TNPSIMBIX W OKPYXHOCTEH C
TTOMOIIIBIO METOJIa KOOPJIMHAT.

Hassanue OcHoBHBIE BU/IbI
pa3jaena (TeMbI) OcHoBHOe CoepKaHue A
AesITeJIbHOCTH 00y4aromMXcst
Kypca (uucio
4acoB)
Meron xoopaunHar npu peurteHud| HcenmoJib3oBaTh CBOMCTBA YIJIOBOT'O

T€OMETPUYICCKUX 3aaalv.

HMcnoabp30BaHue MeToIa
KOOpOWHAT B MPaKTUISCKUX
3aga4dax

ko3 dunrenTa mpsIMON TIpU pelIeHUN 3ajaad,
JUISL OTIPE/ICIICHUS] PACTIONIOKEHUSI TIPSIMOM.
[IpuMeHsiTh  KOOPJAMHATHI  MPH  pPEUICHUU
FeOMETPUYECKHUX U MPAKTHYECKUX 3a/ad, sl
HOCTPOCHUSI ~ MaTEeMaTUYECKHUX  MOJeJIeH
peanbHBIX 3a71ad («KMETOJ KOOPIAUHAT).
IToab30BaTHCA IS IMOCTPOCHUS u
HUCCIIeIOBAaHUMN TUPPOBBIMU PECYypPCaMU.
3HAKOMHUTHCS ¢ HCTOPHEi pa3BUTHS F€OMETPHU




IIpaBunbHBIE
MHOTOYT OJIbHUKH.
JUInHa OKpYKHOCTH
U INIOIIAAB Kpyra.
Beruncienne
TJIomaxei

(CR))

ITpaBubHEIC MHOTOYTOJIBHHUKH,
BBIYUCIJIEHUE WX  DJIEMEHTOB.
Ywpcno 77 W JUIMHA OKPYXKHOCTH.

Jnuna oyTUu OKPY>KHOCTH.
Panuannass mepa

ria.

Jomank  Kpyra u ero

3JIEMEHTOB (CEKTOpa U CETMCHTA).
Beruucienue mioinagei  ¢Guryp,
BKJTIOYAOIIUX DJIEMEHTHI KpyTra

(I)OpMyJ]I/IPOBaTb OIpeaAcJICHUC IpaBUJIBHBIX
MHOTOYTOJIBHUKOB, HAXOAUTH WX DJICMCHTHI.

IMoab3oBaThCH IIOHATHUCM JJINHBI
OKPY>KHOCTH, BBEJIEHHBIM C IIOMOIIBIO
IpaBUJIBHBIX MHOTI'OYTIOJIBHUKOB, ONpPEeaeadATb

4UuCcJIO /T, JUIMHY JAYyTH W paJUaHHYIO MEpY
yria.

IIpoBoauTes mnepexox OT paauaHHON MeEpbl
yriia K rpajyCHOM U Ha00OpOT.

Onpeaensite 1iomangb Kpyra.

BeiBoauth  ¢opmyasl (B TpaaycHOil U
panvaHHOW Mepe) Ui JUTMH JOyr, IUTolajei
CEeKTOPOB M CETMEHTOB.

BeruncasaTe 1wiomanu (Quryp, BKITIOYAFOIINX
SJIEMEHTHI OKPYKHOCTH (KpyTa).

Haxoaure 1uiomanu B 3ajadax peajlbHOU
JKU3HU




JABuxenust ITousitue o nBi>keHnu | Pa3duparb  OpuUMeEpbl, HWUIIOCTPUPYIOIINE
IIOCKOCTH IJIOCKOCTH. ITapannensHblll | DOHATHUS JABWKEHHUs, IEHTPOB U  OCeH
(6 ) IIEPEHOC, MOBOPOT UCUMMETPUs. | CUMMETPUH.
OcH 1 LeHTPBl CUMMETPHUH. DopMyJUPOBATH ONpEAETICHUs apaeIbHOr0o
IIpocreitmue MPHUMEHEHUs B| MIepeHoca, IIOBOPOTa U OCEBOM CUMMETPHU.
pemeHun 3amadq BuiBOAUTH Ux CBONCTBA, HaXO0/JIUTh
HENOJIBUKHbIE TOYKH.
HaxoauTh T1EHTPHI W OCH CHUMMETpPHUIl
MPOCTEHIINX PUTYP.
IIpuMeHsATh IapajuleJIbHBIM IIEPEHOC U
CUMMETPHUIO PEIIEHUH T€OMETPUUYECKHUX 3a7ad
(pa3zbuparh mpuMepsbl).
Hcnoab3oBars JUIs IOCTPOECHMUSA u
nccie1oBaHul UQPOBBIC PECypPChl
IloBTOpEHUeE, IToBTOpEenue OCHOBHBIX | OmnepupoBaTh HNOHATUAMM: GUIypa, TOUKa,
o0o01eHne, MOHSTUI MMETONOB KypcoB /—9 | mpsiMasi, yroum, MHOTI'OYTOJIBHUK,
cucTeMaTH3alus KJIaCCOB, 00001IeHE U | paBHOOCIPEHHBIN u PaBHOCTOPOHHUM
3HAHMI cucremMaTus3alus 3HAaHUH. | TPEYrOJbHUKH, OPAMOYTOJIbHBIN
(7 4) IIpocreiimne reoMeTpuyecKHue | TPEYTOJIbBHHUK, MeJuaHa, OHCCeKTpuca u
durypsr M WX  CBOMCTBa. | BBICOTA TPEYrOJNbHHUKA, IapajjIeIOTrpaMM,
HNsmepenune T€OMETPUYECKUX | pOoMO, IMPsIMOYTOJBHUK, KBaJApaT, TpaIleiusi;
BEJINYUH. OKPY’>XHOCTb, KacaTelbHasi; pPaBEHCTBO WU
TpeyronbHUKH. nomxooue duryp, TPEYrONbHHUKOB;
TTapamtenbHbie " napamieJbHOCTh UM IEPHEHAUKYIIPHOCTH
TICPIICHAUKYJIAPHBIC ITPAMBIC. IpsAMBIX, yroma MEXAY IIpsIMBIMH,
Opr)KHOCTL u KpyT. CUMMETPHUA OTHOCUTEIBHO TOYKH U HpﬂMOI\/'I;
I'eomeTrpuyeckue MNOCTPOECHUS. ATHA, paccTostHue, BeJIMYHHa yria,
Yrabl B OKPY>KHOCTH. momanb, NIEPUMETP.
Brnucanneie u  OHHCaHHBIC | HMcnmosb3oBaTh  (OPMyJbl: NEepUMETpa |
OKPY>XHOCTH ILUIOLIA AU MHOTI'OYT'OJIbHUKOB, JJUHBI




MHOTOYTOJILHUKOB. [lpsimas u
OKPY>KHOCTB.
YeThIpEXyTronbHUKU.
Brimcanneie w1 ommcaHHBIE
YeThIPEXyTrOJIbHUKH.

Teopema Iludaropa u nHagana
TPUTOHOMETPHHU. Pemenne
0O0IINX TPEyroJbHUKOB.
I[IpaBuiibHBIE MHOTOYTOJIBHUKH.

IIpeoOpazoBanus IJIOCKOCTH.
JIBroKeHUSI. ITomoOwue.
Cummerpusi.

ITnoniane. Brraucienue
wromtaneii. Ilnontaau nomoOHBIX
¢uryp.

JexapToBsI KOOPIAWHATHI Ha
IIOCKOCTH.

BekTopbl Ha MJIIOCKOCTH

OKPY>KHOCTH M IUIOIAAu Kpyra, oObEMa
NpPsAMOYTOJILHOIO Mapajuie/IenuIeaa.
OnepupoBarth NOHATHSAMHU: MPSAMOYIOJbHAS
cucTeMa KOOPIAMHAT, BEKTOP; HCHOJb30BaTh
ST MOHATHUA JJIs1 NPEACTaBICHUS HaHHBIX U
pelieHust 3a- 1ad, B TOM 4YHCIE U3 JAPYTHUX
y4eOHbIX TipeaMeToB. PemaTth 3amaum Ha
IMOBTOpEHUE OCHOBHBIX MTOHSITHH,
WITIOCTPAIIUIO CBA3EM MeXJy pa3IndHbIMU
JyacTsAMH Kypca. BpiOupars MeToa A
pelieHus 3aaa4u.

Pemats 3a1aumM U3 MOBCEIHEBHOM KU3HU




IIpu pazpaboTke padoueil mporpaMmbl B TEMAaTHUYECKOM IUIAHUPOBAHHUU JOJKHBI OBITH
Y4TE€HBl BO3MOYXHOCTH HCIHOJIB30BAHUSI JJIEKTPOHHBIX (IHU(PPOBBIX) 0O0pa30BaTEIIBHBIX
pecypcoB, SIBISIFOLIIMXCST y4€OHO-METOJIMYECKMMM MarepuajaMu (MyJIbTUMEIUINHbIE
OporpamMmbl, 3JIEKTPOHHbIE YYEOHWKH M 3aJladHUKH, DJIIEKTPOHHbIE OHOJIMOTEKH,
BUPTYyaJIbHbIC nabopaTopuu, UI'POBBIE pOTrpaMMBl, KOJIJIEKITUU U (pPOBBIX
00pa3oBaTeJIbHBIX PECYPCOB), UCIIOJIB3YEMBIMU IS OOyUYEHUS W BOCIHUTAHUS Pa3IUUYHBIX
TPYIIIT  TOJB30BaTelE, MPEACTABICHHBIMH B JJEKTPOHHOM (IudpoBOM) BHIAEC H
peanusyromuMu guaaktudeckue Bo3MoxxHoctu UKT, conepxkanmne KOTOPbIX COOTBETCTBYET
3aKOHOJATEJILCTBY 00 0Opa3oBaHUU.



PABOYASA NPOTPAMMA
YYEBHOI'O KYPCA «BEPOATHOCTb U CTATHCTUKA».7-9
KJIACCBI

HEJA U3YYEHUSA YYEBHOTO KYPCA

B coBpemenHoM 1u(ppOBOM MHpPE BEPOSATHOCTH H
CTaTUCTHUKA NOpHOOpeTaroT BCE OONBIIYIO 3HAYUMOCTD,
KaK C TOYKHU 3PCHUS MPAKTHUYICCKUX TPUITOKCHUN, TaKk U
UX poJiu B OOpa3soBaHUH, HEOOXOJIMMOM KaKXJIOMY
4yesioBeKy. Bos3pacraer uyucino  npodeccuil, Opu
OBJIaJICHUU KOTOPBIMH TpeOyercsi Xxopoluas 0Oa3oBas
MOJITOTOBKAa B 0O0JAaCTH BEPOSITHOCTH W CTATHUCTHKH,
Takass  IOATOTOBKa  BakKHA  JJIs MTPOAOIJKECHUSI
oOpa3zoBaHusI M Uil YyCHEHHOW mnpodecCHoHaTIbHOMI
Kapbephl.

Kax1p1ii 4e1oBeK MOCTOSIHHO MPUHUMAET PEHICHUST Ha
OCHOBE HMEIOIIMXCSI 'y HEro JaHHBIX. A s
O0OCHOBAaHHOTO HOPUHSATHUS PpEIIEHHS B  YCJIOBHUSIX
HeJocTaTKa WM M30bITKa WH(GOPMAIIMU HEOOXOIUMO B
TOM 4YHCJE XOpouo chOPMHUPOBAHHOE BEPOSITHOCTHOE U
CTaTUCTUYECKOE MBIIILICHHUE.

HNmenHo m0oPTOMY OCTpPO BCTaja HEOOXOJAMMOCTH
chopmupoBaTh y oOOydYamomuxcs (QyHKIIUOHAIBHYIO
rPaMOTHOCTbH, BKJIIOHAIOIIYO B ce0s1 B KadecTBe
HEOTHEMJIEMON COCTAaBJISIOIICH YyMEHNE BOCIIPUHUMATH U
KPUTUYECKHU aHaJIM3UPOBATH uHdopManuio,
MIPEJACTAaBJIECHHYIO B pa3IU4YHbIX (opmMax, IOHUMATh
BEPOSITHOCTHBIN XapakTep MHOTHUX peajibHbIX MPOILIECCOB
5 3aBUCHUMOCTEH, IIPOU3BOIUTH npocreimue
BEPOSAATHOCTHBIE pacy€Tbl. 3HAKOMCTBO C OCHOBHBIMM
MIPUHIIMIIAMU cOopa, aHaIu3a U MPEACTaBICHUS JTaHHBIX
U3 pa3IMYHBIX cdep >XU3HU OOIIecTBa M rocylapcTBa
npuoomaer o0y4aroImxcst K OOIIECTBEHHBIM
uHTepecam. M3yueHrne OCHOB KOMOMHATOPUKH pa3BUBaET
HaBBIKM OpraHu3anuu Iiepedopa U mnoacuéra uvucia
BapUaHTOB, B TOM 4YHCIE, B NOPUKIAAHBIX 3ajJadax.
3HAaKOMCTBO C OCHOBaMHU Teopun rpadoB co34aET



MareMaTH4Yeckui  ¢GyHAaMeHT I  (QOPMHPOBAHUS
KOMIETeHIUH B 0OJlacTH WHMOPMATHKH B HUPPOBBIX
TexHOJOoTUN. [IoMHUMO ATOrO, NpHU U3yYEHUN CTATUCTUKU
U BEPOSITHOCTH OOOTAIAIOTCS MPEJICTABICHUS yUalluXCs
O COBpPEMEHHOW KapTHHE MHpa © METOJax €ero

HCCJIEIOBAHMS, bopmupyercsi  nmoHumaHue poiun
CTAaTUCTUKM KaK MCTOYHUKA COLUAJIBHO 3HA4YUMOU
nHopMaIuu u 3aKJIaAbIBAIOTCS OCHOBBI

BEPOSITHOCTHOT'O MBIIIJIEHUS.

B coorBercTtBUM C AaHHBIMU LEISIMH B CTPYKTYype
nporpamMmmbl  yyeObHoro  kypca  «BeposTtHOCTE W
CTaTUCTUKA» OCHOBHOM IIIKOJbI BBIAEIECHBI CIEAYIOLINE
COJZIEP)KATEJIbHO-METOAUYECKUE JIMHUMU:
«IIpencraBneHune JaHHBIX U OINHCATEJIbHAS CTaTUCTUKA»;
«BeposATHOCTBEY; «IJIEMEHTBI KOMOUWHATOPUKN»;
«BBeneHune B Teoputo rpadony.

Conepxanue nuHuu «lIpencraBieHue JTaHHBIX U
onucareybHass CTAaTUCTHUKA» CIYXXUT OCHOBOW  JJIst
¢bopmMupoBaHHus HaBBIKOB pabOThl ¢ WHOpMaIUEn: OT
YTEeHUS u WHTEpOpeTaluu uH@opMmanuu,
OpEe/CTaBJICHHOW B TaOiuIax, Ha JAuarpaMmmax u
rpadukax 1o cOopa, MpeacTaBjIeHUs U aHajnu3a JaHHBIX
C HCHOJIb30BAaHHMEM CTATUCTHUYECKUX XapaKTEPUCTHUK
cpeqHUX W pacceuBaHusi. PabGoras ¢ JaHHBIMH,
oOyJarolmecsi y4aTcss CUMTBIBATh U HUHTEPIPETUPOBATH
JIaHHbIE, BBIJIBUTaTh, apryMEHTHPOBAaTh U KPUTUKOBATH
MIPOCTEUIIINE THUMOTE3bl, PAa3MBINUIATh HaZ (haKTOpamH,
BBI3BIBAIOIIUMHU  HW3MEHUYHMBOCTb, W OIICHHBAaTh UX
BJIMSIHUE HA pacCMaTPUBAEMbI€ BEITUYUHBI U MPOLIECCHI.

HNutyurtuBHoE pENCTaBIICHUE o Clly4yarHOU
N3MEHYNUBOCTH, MCCIENOBAaHUE 3aKOHOMEPHOCTEH U
TEHJICHIINH CTAaHOBHUTCS MOTHUBHPYIOIIEH OCHOBOMW st
N3y4YEHUsIT TEOPUU BEPOATHOCTEU. boibiioe 3HaueHHE
31eCb HMEIOT NOpaKTUYECKHUE 3aJlaHWus, B YaCTHOCTHU
ONBITHIC KJIACCUYECKUMH BEPOSATHOCTHBIMHU MOJEISIMU.

IlonsiTne  BeposiTHOCTM  BBOAMTCS  Kak  Mepa
npaBAONOI00Us ciaydallHoro coObiTus. llpu n3zydeHun
Kypca oOydaromuecss 3HAKOMSTCSI C IPOCTEUIINMU



METOJAaMH BBIUMCIIEHHSI BEPOSITHOCTEH B Cly4daillHbIX
SKCIIEPUMEHTAX C PABHOBO3MOYKHBIMM 3JIEMEHTAPHBIMU
HUCXOJaMH, BEPOSITHOCTHBIMU 3aKOHaMH,
MO3BOJISIIOIIMMU ~ CTaBUTh M pelIaTh OOJIee CIIOKHBIC
3anaun. B Kypc BXoasT HayaldbHbIE€ NPEIACTABJICHUS O
ClIy4ailHbIX BEJIMYMHAX u ux YHCJIOBBIX
XapaKTEepHUCTHUKAX.

Takke B paMKax »dTOro Kypca OCYLIECTBIAETCS
3HAKOMCTBO  OOy4YarolIUxXCcsi C  MHOXECTBaMHU H

OCHOBHBIMH ornepanusiMu Hax MHO>K€CTBaMHU,
paccMaTpUBarOTCsT NPUMEPbI NPUMEHEHHUs! JUIsl PEIIEHUS
3aj1a4, a  Takxe HCIIOJIb30BaHUs B APYyTrux

MaTeMaTHYEeCKUX Kypcaxu ydeOHBIX Mpe/IMeTax.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

B 7—9 kimaccax wm3ydaercsi Kypc «BepositHOCTE H

CTaTUCTUKA, B KOTOPBIH BXOJST pa3nensl:
«IIpencraBneHue JaHHBIX U OIMHCATEJIbHAS CTaTUCTUKA»;
«BeposTHOCTB»; «DneMeHThI KOMOUHATOPUKU;

«BBenenue B Teoputo rpadoB.

Ha u3ydyenue maHHOTO Kypca OTBOAUT 1 y4eOHBIH 4Hac
B HEJCII0 B TEUCHUE KaXKJOro Tojia OOydYeHUs, BCEro
102 yueOHbIX 4aca.

COJAEP/KAHUE YYEBHOI'O KYPCA (110 TOAAM
OBYYEHUA)

7 KJacc

IIpencraBieHue naHHBIX B BUJE TaOJIMI], AUATPAMM,
rpa¢dukoB. 3a10JIHEHHE TAOJIUL], YTEeHUE U MOCTPOCHHUE
JauarpaMM (CTOJIOMKOBBIX (CTOJIOUATBIX) M KPYT'OBBIX).
YUrenne rpaduKoOB pealbHBIX MpolleccoB. l3BieueHue
nH(OpMaIUX U3 AUarpamMm M TalbJIUIl, UCHOJb30BaHUE U
WHTEepHOpeTanus JaHHbIX.

OmnucarenbHasl CTAaTUCTUKA: CpefiHee apupMeTUYEeCcKoe,
MeauaHa, pa3Max, HauOoJbllee UM HauMEHbIee
3Ha4YeHUs1 HaOoOpa YHUCIOBBIX JaHHBIX. [Ipumeps!
CIIy4aliHOU U3MEHUYHBOCTH.



Ciny4dailHblli 3KCHEpUMEHT (OIbIT) U Cly4daillHOe
cob6biTHEe. BepositTHOCTh 1 yacToTa. POk MaioBepOSITHBIX
U NPAKTHYECKH JOCTOBEPHBIX COOBITUH B HNPUPOJIE U B
obOmiectBe. MoHeTa ©W WUrpajibHas KOCTb B TEOPHUH
BEPOSATHOCTEN.

I'pad, Bepmmna, peOpo. CreneHp BepHIMHBL. YucCiIo
p€6ep u cymmapHasi cTeneHb BepiiuH. [Ipeacrasienue o
cesdHoctu  Tpada. Ilemm w tmknel. [Tytw B rpadax.
OO60xon rpada (pitnepoB myTth). llpencraBieHue 00
OPHUEHTHUPOBAHHOM rpade. Pemienue 3az1a4 C
nOoMOIIbIO TpadoB.

8 kmacc

IlpencraBnenue OaHHBIX B BHJE TaOJHUIl, AUArpaMM,
rpadpukoB. MHOXKeCTBO, BJIE€MEHT MHO>XECTBA,
HOJAMHOKECTBO. Onepanmu  HaJl MHOXXECTBaMM:
obbenquHEeHUE, TiepecedyeHue, gonojgHenue. CBoMcTBa
omepauuii  HaJA MHOXECTBAMH:. INEPEMECTUTEIBHOEC,
COYETaTEJIBHOE, pacnpeneauTeNnbHoe, BKJIIOYECHUS.
Hcnonws3oBanue rpaudecKkoro PEICTABICHUS
MHOYKECTB JUIsI OIMCaHWUsA peabHbIX
IIPOLIECCOB U SIBJICHUI, [IPU PEILICHUHU 3aa4.

Nsmepenue paccenBaHus JOaHHBIX. Jlucnepcust u
CTaHJApPTHOE  OTKJIOHEHHE  YHUCJIOBBIX  HaOOpOB.
Juarpamma pacceuBaHUs.

DJleMeHTapHbIe COOBITHS CIIy4allHOTO OINbITA.
Crnyuaiinble coObIiTUs. BepostTHOCTH cOObITUNH. ONBITHI C
PaBHOBO3MOXHBIMH 2JIEMEHTapPHbIMU COOBITUSIMU.
Crnyuaiinbiii BbIOOp. CBsI3b MEXIY MaJIOBEPOSITHBIMHU U
MPAaKTUYECKU JOCTOBEPHBIMH COOBITUSMH B IIPUPO/IE,
oOlI11ecTBEe U HayKe.

JepeBo. CBoiicTBa A€peBBEB: €IUMHCTBEHHOCTh INYTH,
CYLIECTBOBAHUE BHCSYEH BEPIIMHBI, CBSI3b MEXIY
4YUCIOM  BeplIMH U uyuciaom péodep. IIpaBumiio
yMHOXXeHUs. PerieHue 3amad ¢ nomomibio rpados.
IIpoTtuBonosnoxusie coObITUA. Juarpamma  Diinepa.
OO0benuHenue u IepeceuyeHne COOBITHIA.
HecoBmecTHble COOBITHS. dopmyiia  CIOXKEHUA



BEPOSITHOCTEM.  YCJIOBHasi  BEPOSITHOCTH. lIpaBuio
ymHOXeHHus. HezaBucumbie coOwiTus. IlpencraBienue
SKCIIEpUMEHTa B BHJE JepeBa. Penienue 3axgad  Ha
HAXO0XXJICHUE BEPOATHOCTEH C TIIO- MOIIBIO JepeBa
CJIy4allHOT'O 3KCIIEpUMEHTa, AuarpamMmm Oijepa.

9 kiacc

IlpencraBienue NaHHBIX B BHAC TAOJIHII, JHUarpamm,
rpa¢uKOB, WHTEpHOpETalusl JaHHbIX. YUTeHue u
nocTpoeHue  Tabnul, JauarpamM, TIpadUKOB IO
peanbHBIM JTJaHHBIM.

IlepectanoBkn u ¢dakropuan. CoueTraHUss U YHCIO
coueranuii. TpeyronpHuk Ilackans. Pemenue 3amaud ¢
HUCTIOJIBb30BaHUEM KOMOMHATOPUKH.

I'eomerpuueckass BeposTHOCTb. CiydyailHBIH BBIOOP
TOYKH W3 (QUTYpHl HaA TUIOCKOCTH, W3 OTpe3ka W U3
YT OKPY>KHOCTH.

UcnreiTanue. Ycnex u Heyaada. Cepusi UCIIBITAHUNA OO
nepBoro ycnexa. Cepusi wucnblTanud  bepnHyim.
BepositHOoCcTH COOBITHI B cepun ucnbiTaHUuU bepHym.

CnyuaiiHas BEJIMYHWHA u pacnopeneneHue
BEPOSITHOCTEH. MaremaTtuueckoe OKHUJIaHUE u
nucnepcusi. [IJpuMepsl MaTeMaTHYECKOTO OXXHUJIaHUS Kak
TEOPETUUECKOTO  CpeJHEro  3HAuYCHUs  BEJIIUYUHBI.
Maremarudeckoe OXXHJAHUE WU AUCIIEPCUs CIIydallHOU
BEJIMYUHBI
«YHCIIO YCIIEXOB B cepuu uchbITaHuil bepHymmm».

Ilousitue o 3akoHe OonplmUx uyHcen. HM3mepeHue
BEPOSITHOCTEH C TOMOIIBIO 4YacToT. Poib U 3HayeHue
3aKOHa OOJIBIIMX YHUCEN B IPUPOJE U OOIIECTBE.

IJIAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATBI
OCBOEHHUSA TIPUMEPHOU PABOYEU ITPOI'PAMMBbI
KYPCA (I10 'OJAM OBYYEHMUA)

IIpenmerHsbie pe3yJibTaThl OCBOCHUSA Kypca
«BeposiTHOCTP UM cratucTUka» B 7/—9  Kiaccax
XapaKTEepU3yIOTCs CIEAYIOINUMU YMEHUSMMU.

7 Kiacc



- YUurate mH(pOpMALMIO, TIPEACTABIICHHYIO B TaOJHUIaX,
Ha aquarpammax; npeiacTaBiIsiTh JJaHHbIEC B BHJ€ TaOIull,
CTPOUTH JUarpamMmbl (CTOJIOMKOBBIC (CTOJIOUATBHIE) U
KpYTrOBbI€) IO MacCUBaM 3HAa4YECHU M.

- OnuceIBaTh U UHTEPIIPETUPOBATH pPEaJIbHbIE UMCIOBBIE
JIaHHbIE,  [pEeACTaBJIEHHbIE B Tabnuuax, Ha
nuarpaMmmax, rpadukax.

- Ucnonp30BaTh 151 ONUCAaHUS JaHHBIX CTaTHUCTUYECKUE
XapaKTePUCTUKU: cpenHee apugmeTnyeckoe,
MeauaHa, HauOoJblllee W HauMEHbIIIee 3Ha4YeHUs,
pa3zmax.

- HMwmerp mpencraBieHue O Clly4yalHOW W3MEHYHBOCTH
Ha npuMepax IIEH, (puznueckux BEJINYUH,
AHTPOMOMETPUUYECKUX JaHHBIX; UMETh NPEACTABICHUE
O CTaTUCTHYECKON yCTOMYHUBOCTH.

8 kmacc

- N3Bnekate ®W mpeoOpazoBbIBaTh HHGOpMAIIHIO,
OpPEJICTABJICHHYIO B  BHJE TaOIWIl, JgUarpamm,
rpaguKoOB; TIPEJACTABISITH JaHHBIE B BHAEC TaOJHIIL,
auarpamm, rpaduKoB.

- OnuceIBaTh JJAHHBIE C ITOMOIIBIO CTATHCTUYECKHX
moka3aTeJIeh: CpeIHUX 3HAYCHUH U MEp pacCeHBaHUS
(pa3zmax, JUCIIEPCHUS U CTAaHJAPTHOEC OTKJIOHCHHE).

- HaxoauTh 4acTOTHI YHUCIOBBIX 3HAYEHUM M YaCTOTHI
COOBITHI, B TOM YHCJIE II0 pe3yJibTaTaM H3MEPESHUU H
HAOJIFOICHUH.

- HaxoauTh BEpOSATHOCTH CIIy4alHBIX COOBITHH B
ONbITax, 3Hasi BEPOSITHOCTH SJIEMEHTAPHBIX COOBITHH,
B TOM 4YHCJI€ B ONbBITaX C PABHOBO3MOXXHBIMH
2JIE€MEHTAPHBIMHU COOBITUSIMU.

- HcnonpzoBaTrh TpaduyuecKkue MOJEIN: JAePeBO
CIIy4allHOTO »JKCOEepUMEHTa, JuarpaMmbl Diijepa,
4qHCJIOBasl MpsiMast.

- OHepI/IpOBaTI) ITIOHATUAMM MHO>KECCTBO,
ITOJMHOXKECTBO, BBITTIOJIHATDH oricpanmu Hazqa
MHO>XKXCCTBaMM: O6I>GI[I/IHCHI/IC, IepeCCUHCHUC,

JOITOJITHCHHUC, NepCHUCIIAATh DJICMCHTHBI MHOXKECCTB,



NPUMEHSITh CBOMCTBA MHOKECTB.

- Hcnones3oBare rpaduueckoe IIPEJICTABICHUE
MHOX>XECTB M CBsA3€H MEXKJIy HHUMH JUIsi ONMCAHU
POLIECCOB U SIBJICHUW, B TOM 4YHCJIE NPU PEUICHUU
3a7a4 U3 JPYTrUX y4eOHBIX MPEAMETOB U KYpPCOB.

9 kiacc

- M3Bnekatre U TipeoOpa3oBbIBATh WH(OpMAIHIO,
OPEACTABIICHHYIO B Pa3JIMYHBIX HCTOYHUKAX B BUJIE
TaOIU1l, AuarpamMmm, rpauKkoB; NPEACTaABISITh JTaHHBIEC
B BUJIe TAOJIHUII, AUarpaMm, rpadukoB.

- Pemiatp 3amaum  OpraHU30BaHHBIM  NEepeOOpPOM
BapUaHTOB, a TaKk>ke C UCTIOJIb30BAaHUEM
KOMOWHATOPHBIX MPaBWJI U METOJOB.

- Mcnonb30BaTh OnmucaTeIbHbIE XapaKTCPUCTHUKHU TS
MACCHBOB YHCJIOBBIX JAaHHBIX, B TOM YHCJIE CPEIHUE
3HAYCHUST U MEPbI paCCEUBAHUSI.

- HaxoauThk yacTOTHI 3HAYEHUMN U 4aCTOTHI COOBITHS, B
TOM YHCJI€ MOJIB3YSACh pe3yJbTaTaMH IIPOBEAEHHBIX
U3MEPCHUUN 1 HAOJIOICHU M.

- HaxoauTh BEpOSATHOCTH CIIydallHBIX COOBITHH B

W3Y4YCHHBIX OIbITaX, B TOM YHUCJIE€ B ONbITaX C

PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSMH, B

CepusiXx HCOBITAaHUH OO0 TIEpBOro Yycliexa, B CEpHUsIX

ucnbiTaHui bepHyin.

- MeTp nipeacraBiieHHUE O CIIyYaMHOU BEJIMYHUHE U O
pacripeneaeHud BEPOSITHOCTEM.

- HMmeTh nmpeacraBieHHUe O 3aKOHE OOJIBIIIMX YHCEIT KaK
O [OpPOSIBICHWH 3aKOHOMEPHOCTU B  CIIy4dalHOM
U3MEHYHUBOCTH M O POJU 3aKOHa OOJBIIMX YHCEN B
MpUpPOJie U OOLIECTBE.



TEMATHYECKOE IINIAHUPOBAHUE
YYEBHOT'O KYPCA(IIO 'OJAM OBYYEHUA)

7 xnacc (He MeHee 34 u)

HazBanue
paznesa (TeMbl)
(4McJI0 YacoB)

OcHoBHOE coaepKaHue

XapaKTepnchca ACATECJIBbHOCTH Oﬁy‘l AU XCH

IIpencrasiieHue
JaHHBIX
(7 )

IIpencrasnenue JTAHHBIX B
Tabaunax. [TpakTuyeckue
BBIYHUCIICHUS I10 TaGJ’lI/I'-IHI)IM
JTAaHHBIM. M3BieueHnue u
UHTEpHOpeTaus TaOJIUIHBIX
JTaHHBIX. IlpakTuueckas
pa6ora

«Tabmunbns.

I'paduueckoe  mpexncraBieHUe
JTaHHBIX B BHIAE KPYTOBBIX,
CTOJIOMKOBBIX (cTo64aThIX)
JayarpamMm. Yrenue u
nocrtpoeHue auarpamm. llpu-
MepBI neMorpaduaecKux
JayarpamMm. IlpakTuueckas

pabota «JlmarpamMMbDy

OcBauBarthb CcrnocoobI MpeICTaBICHUS
CTAaTUCTHUYCCKUX JAaHHBbIX " YUCJIOBBIX
MacCCHBOB C MOMOIIbIO TAaOJHIl U AUArPAMM C
HUCIIOJIb30BAHUEM AaKTYaJbHBIX W BaXXHBIX
JIaHHBIX (nemorpaduueckue JIaHHBbIC,
MPOU3BOJCTBO MPOMBIIITIEHHON u
CEIIbCKOXO03IUCTBEHHOM NPOAYKIIMH,
O0IIeCTBEHHBIE U IPU- POIHBIC SBICHUA).
HU3yuarp MeToABbl palbOTH C TaOJUYHBIMUH H
rpadpUUecKUMH MIPEACTABICHUSIMH JTaHHBIX C
MOMOILIBI0 MU(MPOBBIX PECypcoB B XOIE
OpakTUIECKUX padoT




OnucatensHast YucnoBele  Habopel. Cpennee| OcBamBaTh MOHSITHSI: YHCIIOBOM Habop, mepa
CTATHCTHKA apudMeTHUIYECKOE. LEeHTpAJIbHON TeHJAeHIHu (Mepa LeHTpa), B
(8 w) Menuana ~ 4MCIIOBOIO Habopa. ToOM u4ucie cpenHee  apudMeETHUYECKOE,
YcTolunBOCTh MEIHUAHBI. MeJuaHa.
ITpakTnueckast pabGora| OnuceIBaTh CTaTUCTUYECKHE JAHHBIE C
«CpenHue3HauYeHUs. IIOMOUIBIO CPEeJHEeTO0 apU(pMETHYECKOro U
HaubGonbiliee u  HauMeHblee| Meauanbl. Pemars 3anaun.
3HaYEHUs YHCIOBOro wHabopa. M3yuars cBoiicTBa CpeJlHUX, B TOM YHCIIE C
Pa3zmax IIOMOILBIO LU(MPOBBIX PECypcoB, B Xone
MPaKTUYESCKUXPaOOT.
OcBauBarthb TOHSITHS: HauboJIbIIICe u
HauMEHbIlIee 3HAYCHUs YHCIOBOrO MacCHBa,
pa3Max.
Pemarb 3agaum Ha BBIOOp crmocoba omucaHuUs
JIaHHBIX B COOTBETCTBUU C IPUPOJON NTaHHBIX
U 1IeJIsI- MU MCCJIEIOBAHUS
Cayuaiinas Cryuaiinas u3MeHYnBOCThL | OcBamBaThb NOHATHS: 4YacTOTa 3HAa4YEeHUH B
U3MEHYHBOCTh (mpumepsl). HacTtoTa 3HAUeHUIl | MaccuBEe JAaHHBIX, TPYNIUPOBKA JaHHBIX,
(6 1) B MaccHUBe JIAaHHBIX. | THCTOTpaMMa.
I'pynmmuposka. ' mcrorpammael. CTpouTh ¥ aHAJIU3MPOBATb THUCTOTPAMMBI,
IlpakTuueckas pabora | moadmpaTh MOAXOAIIMM IIar IPyHIUPOBKH.
«Cry4daiiHasi U3MEHYUBOCTHY OcBauBarp rpapuyecKkue IpPeaCTaBICHUS

pa3HbIX BUAOB CJIIydallHOM H3MEHYMBOCTH, B
TOM 4YHCJIE C TTOMOIIBIO MU(PPOBBIX PECYyPCOB,
B XOJI€ TIPAKTHUYIECKOH pabOTHI




Beenenue
Teopuorpagos
(4w

I'pad, BEpIINHA, peopo.
IlpencraBneHue 3aja4u c
moMomipio  rpaga.  CremneHs

(BaJICHTHOCTH) BEPIIMHBI. UHCIIO
pébep u cymmapHas CTCIICHb
BepminH. llens u nuxn. Ilyte B
rpade. IIpencraBnenue o
csisHocTU Tpada. O6xon rpada
(siinepoB yTh). IlpencraBnenue
00 OpUEeHTHPOBAHHBIX Tpadax

OcBauBath NoHATHS: Tpad, BepmnHa rpada,
pebpo rpada, CTCIICHb (BaJICHTHOCTH
BEPIINHBI), LEITbU UK.

OcBauBaTh MOHSITHS: NIyTh B rpade, ditaepon
yTh,00x0/1 Tpada, OpueHTUPOBAHHBIN rpad.
Pemarh 3ajaum Ha NOHWCK CYMMBI CTeleHEH
Bep- muH rpada, Ha Nouck obxona rpada, Ha
MMOUCKITYTE€H B OpMEHTUPOBAHHBIX I'padax.
OcBauBath cnoco0bI MPEACTABICHUS 3a7ad U3
Kypca anreopsl, reOMETPHH, TEOpHUH
BEPOSITHOCTEH, APYyTux peIMETOB c
MOMOIIBLI0 TpadoB (KapThl,




CXEMBHI, SIEKTPUYECKHUE eru,
(pyHKIIMOHATIBEHBIE COOTBETCTBUS) Ha
npuMepax

BeposiTHOCTH u| CrnyualiHbIH ONBIT U ciiyyaliHoe | OcBamBaTh NOHATHS: CIy4YalHBI ONBIT U

4acToTa cJy4yaiiHoro| coObITHE. BepositHOCTH U | ciydyaiiHOe cOOBITHE, MaJOBEPOSATHOE WU

COOBITHS qacTora COOBITHA. Ponp | NpakTHYECKH JOCTOBEPHOE COOBITHE.

(4 9) MaJIOBEPOSATHBIX U U3yuyarhb 3HAaYMUMOCTh MaJIOBEPOATHBIX

MPaKTUYECKHU JIOCTOBEPHBIX | COOBITHI B MPHUPOJE U OOLISCTBE HA BAXKHBIX
COOBITHIl B mNpUpPOC U B npuMepax (aBapuu, HecCHacCTHBIE CJly4Yaw,
oOmecTBe. Mownera A | 3ammTa MIEPCOHAIBHOMI nHdopMmanum,
urpajbHas KOCTb B TeOpHHM | Hepejada JaHHbIX).
BEPOSITHOCTEH. HM3y4yaTh poJib KJIIACCUYECKUX BEPOSTHOCTHBIX
IMpakTuyueckas paGora | Mojuenel (MOHETa, HrpallbHas KOCTh) B TEOPUU
«YHacToTaBbINIaZICHUS OpJIa» BEPOSITHOCTEM.
Ha6amoaate M u3yyaTh 4acTtory cOOBITHI B
MIPOCTBIX JKCIEPUMEHTaX, B TOM YHCIE C
noMouipio HOHUGPOBBIX PECypcoB, B XOI€
MIPAKTUISCKON pabOTHI

O0oo01enue, IIpencraBnenne JTaHHBIX. IToBTOPSATH M3y4eHHOE U  BBICTPAUBATH

KOHTPOJIb OmnucarenbpHas CTATUCTUKA. | CHCTEMY 3HaHHH.

(5 u) BepostHOCTB cly4amHoOro Pemiars 3ajaym  Ha IIPEACTABICHHE U

coOBITHS ONMHMCAaHWE MAHHBIX C IIOMOINBIO H3YUYECHHBIX

XapaKTePHUCTHK. Oocy:xkaaTh MpUMepbI
CIydalHBIX COOBITHH, Majio- BEPOSITHBIX U
MPaKTHIECKHU JIOCTOBEPHBIX CITy9alHBIX

COOBITHH, UX POJIM B NIPUPOJIE U KU3HU UENO-
BEKa




8 kuacc (He menee 34 u)

Hazpanne
paszaena (TeMbl) OcHoBHOe coaep:xaHue XapakTepucTHKA JIeITeTbHOCTH 00y4YaloIIuXcs
(4McJI0 YacoB)

IloBTOpEHNE IIpencraBnenue JTAaHHBIX. IloBTOPATE H3y4€HHOE U  BBICTPAUBATH

Kypca/ kiacca OnucartenbHas CTaTUCTHKA. CUCTEMY 3HaHUM.

(4 v) Crnyuaiinas HU3MEHYUBOCTD. Pemrats 3amaum Ha 1nOpeAcTaBlieHUE U

Cpeanue uucioBoronadopa. ONHCAaHMWE JaHHBIX C MOMOIIBI0 HM3yYEHHBIX

CrnyuaiiHble COOBITHS. XapaKTEPUCTHUK. Pemars 3a4a4M Ha

BepositHocTH u 4acTOTHI. | HPEACTaBJICHHUE TIPYNIUPOBAHHBIX HJAaHHBIX U

Kiraccuueckne MoOJied TEOPUH | OINMCAHUE CIIy4alHON M3MEHYMBOCTH.

BEPOSITHOCTEHA: MOHETA n | Pemate 3agaum Ha oOnpenesieHHE YacTOThI

UrpajgbHas KOCTh CIy4alHBIX COOBITHH, 00CYXICHHE MPUMEPOB
CIIy4alHBIX COOBITHM, MAaJIOBEPOSITHBIX U
MIPaKTUYECKH  JIOCTOBEPHBIX  CIIy4YalHBIX
COOBITHI, UX POJH B MNPUPOJAE U KU3HU
YEJIOBEKA

OnucaresibHast OTKIIOHEHUS. Jucnepcust | OcBauBaTh MOHATHA: JUCIIEPCHS u

CTATHCTHKA. YHUCIIOBOTO Habopa. CTaHAapTHOE OTKJIOHECHHE, NUCIOJIb30BaTh 3TH

PacceuBanne CragmapTHOE OTKJIOHEHHE | XapaKTEPHUCTUKH IS OIIMCaHUs

AAHHBIX 9uCcIOBOTO HaOopa. JlmarpamMMmbl | pacceMBaHUs NJAHHBIX.

(4 v) paccenBaHUsA BeiaBuraTh rumoTe3bl 00 OTCYTCTBHH WU
HAIUYUH CBSI3U 1o auarpaMMam
paccenBaHMUsI.

CTpouTh AuarpaMMbl  pacCeMBaHUsS 1O
HMEIOIIUMCS HaHHBIM, B TOM YHCIE C
MNOMOIIBIO KOMIBIOTEPA




MHo:xecTBa MHoxecTBO, nmoAMHOKecTBO. | OcBamBaTh TOHATHSI. MHOXECTBO, JJIEMEHT,
(4 9) Omnepanv HaJT MHOYXECTBAMH: | MHOXECTBa, MOJMHOXKECTBO.
oObeInHEeHHUE, rnepecevyeHre, | BBIMOJHATH omepanMM HaJ MHOXECTBAMH:
JIOTIOJTHEHUE. 00beIMHEHNE, TIEpEeCceUeHe, TOTIOTHEHHE.
CaoiicTBa oneparui Han | HMcemosb3oBaTh CBOICTBA: IEpPEeMECTUTENBHOE,
MHO>KECTBaMHu: coyeTaresbHOE, pacnpeaenuTenbHoe,
IepPEeMECTUTEIILHOE, BKJTIOUSHUSI. Hcnoab3oBaTh rpagudeckoe
codeTraTrelibHOe, MpEJICTaBJICHHE MHOXXECTB IPU  OIMHUCAHUHU
pacripeienuTeIbHOE, peajbHBIX  MPOILIECCOB W  SIBJICHHH, IpH
BKJIFOUCHHSI. pemeHuy  3ajad = M3 OpYruX  y4eOHBIX
I'papuueckoe  mpencraBiieHne | MPEIMETOB U KypCOB
MHOYECTB
BeposiTHOCT DneMeHTapHbIE coOpiTHsA. | OcBauBaTh MOHATHSA. DJIEMEHTapHOE COOBITHE,
b CrnyuaifHble COOBITHA. | ciaydallHOE€ COOBITHE KaK COBOKYITHOCTH
cay4aifHoro BnaromnpusitcrBytoiiye 0JIaronpuATCTBY FOIIINX 3JIEMEHTapPHBIX
co0bITHSA 3II€MEHTapHbBIC COOBITHsA. | COOBITHI, PAaBHOBO3MOXXHBIEC DJIEMEHTapHBIS
(6 9) BeposTHOCTH COOBITHI. OMBITEI | COOBITHSL.
c paBHO- BO3MOKHBIMH | PemraTh 3aga4m Ha BBIUHCIEHUE BEPOSITHOCTEH
3IIEMEHTApHBIMHU COOBITHSIMHA. | COOBITHH TIO BEPOSITHOCTSAM 3JIEMEHTAPHBIX
CnyuyaiiHbIi BBIOOp. | COOBITHH ciydaiiHOro omnsITa.
IlpakTnueckass pabora «OmpiTel | Pellarb 3a7a4M Ha BBIMUCICHUE BEPOSTHOCTEN
c PAaBHOBO3MOKHBIMM | COOBITMII B ONBITaX C PaBHOBO3MOXKHBIMU

DJIEMECHTAPpHBIMHU COOBITUSIMUY

3JIEMEHTAPHBIMU COOBITUSIMH, B TOM YHCIIE C
MOMOIIBIO KOMIIBIOTEPA.

IIpoBoauTs " H3y4aTh OIBITHI c
PaBHOBO3MOKHBIMHA 3JIEMEHTapHBIMU
coOpITHsIMU  (C  HCIIOJIB30BAHWEM  MOHET,
WIpaJIbHBIX KOCTEH, IPYTHUX MOJEJICH)B Xoxae




MMPpaKTHYECKOH padOTHI

BBenenne B Teopuio Jlepeso. CpoiicTBa  jgepesa: OcBauBaTh NOHATHA: JICPESBO Kak rpad 06e3

rpagos €IUHCTBCHHOCTH MyTH, | [HUKJIAa, BUCSYash BepmiuHa (JIUCT), BETBb

(4 ) CyIIIECTBOBaHHUE BUCSIYEH | JepeBa, MyTh BASPEBE, IUAMETpP JICpeBa.
BEPIIWHBI, CBSI3b MEXIy uncioMm | M3ydars cBolicTBa jepeBa: CyIIECTBOBaHHE
BEpPIIMH ©  YUCJIOM péGep. | BUCS- 4Yed BEPIIMHBI, €IUHCTBEHHOCTH ITYyTH
ITpaBuIO YMHOXKECHUSI MEXIY JBYMsI BEpPIIHHAMH, CBSI3b MEXKIY

YHUCJIOM BEPIIHWH U YHUCIIOM pE0ep.
HasBanmue

pa3jaena (TeMbl)
(4HCJI0 YacoB)

OcHoBHOe coaepKkaHue

XapaKTepHCTmca ACATECJIBbHOCTH 06y‘l AU XCH

Pematp 3aga4m Ha MOWCK U IEPCUYHUCICHHE
IyTeW B AepeBe, ONPEACIICHUE YHCiIa BEpILINH
wim  pébep B gepeBe, 00xoa OWHAPHOTO

JepeBa, B TOM 4YHCJIE€ C MpPUMEHEHHEM
MpaBUIIa YMHOXKEHUS
Cayuaiinble IIpoTuBoIIOIOKHOE coobiTue. | OcBauBaTh TOHATHS: B3aWMHO
co0bITHSA Juarpamma Diinepa. | NPOTHUBOMOJIOKHBIE COOBITHS, OIEpPAllMU Hal
(8 w) O0beavHEeHWE W TMepeceucHue | COOBITHSIMHU, OOBEIWHEHHWE U IIEepEeceueHHE
COOBITHIA. HecoBmectHBie | coObITHi, nmarpamma Oinepa (Dimepa—
cobObiTusi. Dopmyiia ciokenusi | BenHa), COBMECTHbIE W  HECOBMECTHBIC
BEPOATHOCTEM. IIpaBuio COOBITHS.
YMHOXXEHUSI BeposiTHocTel. | HM3yuars TeopeMblI o BEPOSITHOCTH
YcnoBHas BEPOSITHOCTb. o0beqMHEHUST  ABYX  coObIThii  (popmyiis
HeszaBucumsre COOBLITHSI. | CJIOXXEHUS BEPOSTHOCTEH).
IIpencrasnenne cinydaiinoro | Pemarb 3aiauyd, B TOM 4YHCJIE TEKCTOBbIE

3aJadu Ha OIIPpCACJICHUC BepOHTHOCTCfI




OKCIICPUMCHTA B BUJC JICPCBa

OOBeIMHEHNSI W TIepEecedYeHHUs] COOBITHUH C
IIOMOIIBIO YHCJIOBOW TMpsi- MOW, JIHarpaMm
Ditnepa, GOPMYIIbI CIIOKEHUS BEPOSITHOCTCH.
OcBanBaTh NOHATHA: IPABUJIO YMHOXCHHS
BEPOSITHOCTEH, YCJIOBHAsI BEpOSITHOCTD,
HE3aBHCHMBIE COOBITHSI JEpEBO CIy4YalHOIro
ornbITA.

HN3yuars CBOMCTBA (ompenesneHwust)
HE3aBUCHUMBIX COOBITHH.

Pemate  3agaum  Ha  ONpeluelieHWEe |
HCIIOJIb30BaHNE HE3aBUCUMBIX COOBITHH.
PemaTth 3agaum Ha IMOWCK BEPOSITHOCTEH, B
TOM 4YHCJIE YCJIOBHBIX, C HCIIOJIb30BaHUEM
JepeBa CIy4anHOI0 OIIbITa




O600menue, IIpencraBnenue JTAHHBIX. IloBTOPSATE  HM3y4eHHOE U  BBLICTPAHBATh

KOHTPOJIb OnucarenbHast CTaTUCTHKA. CHCTeMYy
(4 4) I'padsmr. BepositHocTs | 3HaHHWH.
CITyqaitHOTO cob6urTus. | Pemarb  3aga4YM  Ha TPEJACTaBIEHHE W
DJleMeHTH KOMOUHATOPUKH ONMCaHUE JaHHBIX C IIOMOIIBIO H3YyYEHHBIX
XapaKTEePUCTHK. Pematn 3agauu ¢

MpUMEHCHUEM TpadoB.

Pemrath 3aga4d Ha HAXOXKJEHUE BEPOSTHOCTH
CIAy4alHOTO COOBITHSI MO  BEPOSTHOCTIM
OJICMCHTApPHbIX CO6I)ITHI>II, B TOM 4YHUCIIE B

onbITax (& PaBHOBO3MOXHBIMH
OJICMCHTApHBIMHA COOBITHUSIMHU.
Pematn 3agavum Ha HaXOXIACHUC

BEPOSITHOCTE OOBEAMHEHHSI U IMEpECCUCHUs
COOBITHI, B TOM YHCIEC HE3aBHCHUMBIX, C

HCIIOJIb30BaHUEM rpadguaecKux
NpeACTaBICHUN U JIepeBa CIy4alHOTO OIIBbITA.
Pemiatn 3aga4uu Ha IepevnciIeHue

KOMOMHaANuii (4ucia IepecTaHOBOK, YHCIIa
COYeTaHW), Ha HAXO0XJICHHE BEPOSTHOCTEH
COOBITHH C TMPUMEHEHHEM KOMOWHATOPHUKH, B
TOM YHCJIE C HUCIOJIb30BAaHUEM TPEYTOJIbHUKA
ITackamns




9 knacc (He meHee 34 u)

HazBanue
paznesa (TeMbl)
(4McJI0 YacoB)

OcHoBHOe coaep:kaHue

XapakTepucTHKA JeITeTbHOCTH 00y4YaloIIuXcs

IloBTOpEeHUE Kypca

8 kjacca
(4 4)

Ilpencrasnenue JAaHHBIX.
OmnwucarenbHas CTaTHUCTHKA.
Ornepaliiu  HaJA  COOBITHSMH.

HeszaBucumocTtb COOBITUN

IloBTOPSATH  H3y4YeHHOE U  BBICTPaAWMBATh
cucremy

3HaHUM.

Pemiars 3amaum Ha TOpeACTaBIEHHE U
ONHCaHMUe JaHHBIX.

Pemarnb 3aa4u Ha HaxOXXJIEHHE
BEPOSITHOCTEH OOBEAWHEHUS U IEePeCEUYCHUS
COOBITHMH, B TOM 4YHCJIE HE3aBHCHUMBIX, C

HCIIOJIb30BaHUEM rpadguaeckux
NpeACTaBICHUN U JIepeBa CIy4alHOTO OIIBbITA.
Pemiatn 3aga4uu Ha IepednciIeHue

KOMOMHANMi (Yucia IepecTaHOBOK, YHCIa
COYeTaHW), Ha HAXOXKIACHHE BEPOSTHOCTEH
COOBITHH C TMPUMEHEHHEM KOMOWHATOPUKH, B
TOM YHCJIE C HUCIOJIb30BAaHUEM TPEYTOJIbHUKA
ITackamns




JJIeMEeHTBI

KOMOMHATOPUKH
(4 )

KomOnnaropnoe paBUIIO
YMHOKEHHUS. ITepecTaHOBKH.
dakropuan. CoueTaHus U YHUCIO
COYETaHUH. TpeyronbHuK
IMackamns. IlpakTuueckas padora
«Brpruncnenue BeposITHOCTEH C
HUCHOJIb30BaHUEM

KOMOWHATOPHBIX

3JICKTPOHHBIX TAOIULD)

GyHKIUH

OcBauBaTthb MOHATHS. KOMOUWHATOPHOEC
MIPaBUJIO YMHOXKCHUS, YIIOPSIAOYCHHAs IT1apa,
Tpo¥Ka OOBEKTOB, nepecTaHoBKa,
¢akTopman  4Ywuciaa, CcoYeTAaHUC, YHUCIO
coueTtaHui, TpeyroiabHuk [lackas.

Pematn 3agaun Ha MePEYUCIICHUS
YIOPSITOYCHHBIX TMap, TPOCK, MNSPCUUCICHUES
EPECTAaHOBOK W  COYCTAaHHUH  3JIEMCHTOB
pa3IUYHBIX MHOXKECTB.

Pemrare 3amaum Ha OpUMEHCHHE 4YHCIIA
coueTaHUui B anrebpe (cokpaménnoe
yMHOXeHUe, OuHOM HpioToHa).

Pemarb, npuMeHsisi KOMOMHATOPHUKY, 3aa4u
Ha BBIYHCIICHHUE BEPOSITHOCTEN, B TOM YHUCIE
C MOMOIIBIO AJIEKTPOHHBIX TaOJHI[ B XOJIe
MPaKTUYECKOHPaOOThI




I'eomeTpuyeckas T'eomerpuueckass BepOSITHOCTD. OcBanBarthb NOHATHE reoMeTpHUUYECKOMN
BEPOSITHOCTH CiydallHbIH BBIOOp TOYKH W3 | BepoATHOCTHU.PemiaTrh 3agavm Ha HaxOXXJeHUE
(4 v) ¢urypsl Ha TIIJIOCKOCTH, W3 | BEPOSITHOCTEH B ONIBITaX, MPEICTABHMBIX KakK
OTpe3Ka, U3 TYTUOKPYIKHOCTHU BBIOOpP TOYEK U3 MHOTOYTOJbHHKA, Kpyra,
OTpe3Ka WJIM JIYyTM OKPY>XHOCTHU, YHUCIOBOTO
MIPOMEXKYTKa
HUcnbiTann HcneiTanue. Ycnex u Heygayda. OcBauBarthb NOHATHSA HUCIIBITAHUE,
A Cepust HUCHBITAaHUI J0 MEPBOTO AJIEMEHTApHOE COOBITHE B HCIBITAHUHU (YCIIEeX
bepnyaiun ycnexa. Mcneltanus bepryiu. 1 HeyJada), Cepusl MCIBbITAaHUM, HAaCTYIJICHUE
(6 u) BepositHocTH COOBITHI B MePBOTO ycnexa (Heynaun), cepus
cepur ucnbelTaHui bepHyniu. WcnbITaHUK bepHyium.
ITpaxkTnueckas padora Pemarp 3aga4M Ha HaXOXKJIECHHUE BEPOSATHOCTEHN
«Hcnbitanus bepuyinn» COOBITHI B CEpHUM HCIBITAHUN 10 TEPBOTO
ycrnexa, B TOM 4YHCIE€ C HOPUMEHEHHUEM
hopmyabl CYMMBI reOMETPUUYECKOMN
MIPOTPECCHUU.
Pemarn 3aJa4U Ha HaxXO0XJIECHHUE
BEPOSITHOCTEW DJIE€MEHTAapHBIX COOBITHIl B
CepuM UCHbITaHUNW bepHyin, Ha HAaXO0XKAEHUE
BEPOSITHOCTH ONPEAEIEHHOTO YHUCIIa YCIIEXOB B
cepuu ucnelTanul bepnynnu. U3yyars B xoae
NMpaKkTH4YecKkoil padoTbl, B TOM 4YHCIE C
MOMOIIBbI0 IHU(PPOBBIX PECypcoB, CBOMCTBa
BEPOSITHOCTU B CEPUM McHbITaHUU bepHyiuin
Cayuaiina Cnyuaiinas BEJIMYUHA U OcCBONTHL MNOHATHA: CIIydyaiiHasi BEJIWYNHA,
| pacrpejieiecHue  BEPOATHOCTEM. 3HA4YCHUE cllydyaliHOU BEJIUYMUHBI,
BeJIHMYHHA MaremMaTu4eckoe OXKUIaHUE U pacrmpeieneHue BEPOSITHOCTEM.
(6 4) AuCIIEpCHA CIy4aiHOH | H3y4aTh M 06CYXKIATH HPUMEPHI JUCKPETHBIX




BEJINYUHBL. ITpumepsr
MaTeMaTUYECKOTO OXKHUIOAHUSA
KaK TEOpETHUYECKOTO CpPEIHEro
3HAa4YE€HUs BEIMUUHBI.

ITousiTne o0 3akoHe OONBIIHX
4qHCcell. HN3mepenue
BEpPOSITHOCTEH c IIOMOLIbIO
yacToT. IlpumMeHeHue 3aKoHa

OONBIINX YHUCEI

Y HENPEPBIBHBIX CIyYalHBIX BEJIHMYUH (POCT,
BEC YEJIOBEKA, 4YHCJIIEHHOCTh HAaCEJIEeHUs,
apyrue U3MEHYHBBIE BEJINYUHBI,
paccMaTpuBaBIIMECs B Kypce€ CTaTHCTHKH),
MOJIEJIBHBIX CIIy4alHBIX BEJINYUH,
CBSI3aHHBIX CO CIy4YallHBIMM  ONBITaMU
(Opocanue MOHETBI, UTPaIbHOW KOCTH, CO
ClIy4ailHbIM BEIOOPOMH T. II.).

OcBauBarthb MOHSATHS: MaTeMaTU4ecKoe
OKHJaHUue ciy4alHOU BEJINMYHHBI KakK
TEOpETUUECKOE Cpe/IHee 3HAaUCHHE, TUCTIEePCUs
Cly4allHOM BEJIMYMHBI KaK aHaJOI JUCHEPCUU
YHCJIOBOrO Habopa.

Pemarn 3371244 Ha BBIYMCIICHUE
MATEMaTUYECKOr0 OXXUJIAHUS W JUCIIEPCHUU
JUCKPETHOM  CJIydallHOM  BEJIMYMUHBI  IIO
33JaHHOMY PpAacIpelelIeHuI0, B TOM YHCIE
3a71a4, CBSI3aHHBIX CO CTPAaXOBaHHUEM M JIOTE-

pesaMu.
3HAKOMMUTLCHA [ MaTeMaTH4eCKHUM
OXXHUJAaHUEM ¢  JHUCIEpPCHEH  HEeKOTOPBIX

pacrpeeneHnii, B TOM YHCJIE€ pacIpeaesICHUs
Cl1y4yailHOW BEIWYUHBI

«YHCIIO YCIEXOB» B CEpPUHU HCHBITAHUHI
Bepaynmu. M3y4dyaTh dYacTOTy COOBITHS B
IMOBTOPSIIONINXCS CIIy4aWHBIX OMNBITaX Kak
CIIy4YailHyI0 BEJINYUHY.

3HAKOMUTBCSI C 3aKOHOM Ooybmmux uyucen (B
opme beprynnan): mnpu OOJBIIOM YHCIIE
ONBITOB HYacTOTa CcOOBITHS OJM3Ka K €ro




BCPOATHOCTHU.
Pemarn 3aga4Yd Ha U3MEPCHUC BepOﬂTHOCTeﬁ C
IIOMOIIBIO YaCTOT.

O6cyxaaTh pOJb 3aKOHAa OOJBIIUX YHCET B
000CHOBAaHMH YaCTOTHOI'O METOJa U3MEpPEHUs
BEPOSITHOCTEH.

OO6cy:k1aTh 3aKOH OOJIBIIMX YHCEN Kak
MNPOsABIICHUC CTAaTUCTUYECKOM yCTOﬁ‘-IPIBOCTI/I B
U3MEHYHUBBIX SIBICHUSX, POJIb 3aKOHA OOJIBIITHX
4YHCceJl B IPUPOJACH B KM3HH YeJIOBEKa

O600menue, IIpencraBnenue JaHHBIX. IloBTOpsSiITH  M3Yy4YEHHOE U  BBICTPaMBaTh
KOHTPOJIb OnucarenbHast CTaTHUCTUKa. | CHCTEMY
(10 w) BeposTHOCTH ciydaitHoro | 3HaHHH.
COOBITHS DnemenTsr | PeWIaTh  3aJadyd  Ha NPEACTABICHHE U
KOMOWHATOPHUKH. CrnyuaiiHbie OTIMCAaHNEC TaHHBIX.

Pemiarp 3a1a4M Ha HaXOXKJIEHUE BEPOATHOCTEH
COOBITUIA, B TOM YHCJIC B ONbITaX C
PaBHOBO3MOKHBIMH SIIEMEHTapPHBIMHU
COOBITHSIMH, BEPOSITHOCTEH OOBEIWMHEHUS U
epeceueHus COOBITHIA, BBIYHCIISATH
BEpPOSITHOCTHU B OMBITAX C CEPUSIMHU CITyIalHBIX
HCITBITAHUN

BEJIN- YMHBI U pacClipeaciIiCHUA

IIpu pazpaboTke paboueil mporpamMmbl B TEMAaTHUYECKOM IUJIAHUPOBAHUU JOJKHBI OBITh
YYTE€Hbl BO3MOYXHOCTH HCIHOJIB30BAaHUSI JJIEKTPOHHBIX (LHU(PPOBBIX) 0Opa30BaATEIBHBIX



pecypcoB, SBISIOMIMXCS y4€OHO-METOJMYECKHMH MaTepuajiamMu (MYyJIbTUMEIUHBIE
MIpOTrpaMMBbl, DJJICKTPOHHBIE YYEOHUKH U 33JaYHUKH, DJJICKTPOHHBICE OHOJIMOTEKH,
BUpPTYyaJbHbIE nabopaTtopuu, UI'POBBIE pOTrpaMMBl, KOJUJIEKIITUU I (POBBIX
o0pa3oBaTeJIbHBIX PECYpPCOB), UCIIOJIB3YEMBIMU i1 OOyUYEHUS W BOCIHUTAHUS PA3JIUUYHBIX
rpynno moJb30BaTeled, MpeACTaBICHHBIMU B DJIEKTPOHHOM (LUpoOBOM) BHAE U
peann3yrommumMu quaakTudeckue Bo3MmoxkHoctu KT, conepkaHne KOTOPBIX COOTBETCTBYET
3aKOHO/JATEJILCTBY 00 0Opa3oBaHUH.



	Приложение
	ОБЩАЯ ХАРАКТЕРИСТИКА УЧЕБНОГО ПРЕДМЕТА «МАТЕМАТИКА»
	ЦЕЛИ И ОСОБЕННОСТИ ИЗУЧЕНИЯ УЧЕБНОГО ПРЕДМЕТА
	МЕСТО УЧЕБНОГО ПРЕДМЕТА «МАТЕМАТИКА» В УЧЕБНОМ ПЛАНЕ
	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ЧЕБНОГО ПРЕДМЕТА «МАТЕМАТИКА»НА УРОВНЕ ОСНОВНОГО ОБЩЕГО ОБРАЗОВАНИЯ
	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ

	РАБОЧАЯ ПРОГРАММА УЧЕБНОГО КУРСА
	ЦЕЛИ ИЗУЧЕНИЯ УЧЕБНОГО КУРСА
	МЕСТО УЧЕБНОГО КУРСА В УЧЕБНОМ ПЛАНЕ
	СОДЕРЖАНИЕ УЧЕБНОГО КУРСА (ПО ГОДАМ ОБУЧЕНИЯ)
	Натуральные числа и нуль
	Дроби
	Решение текстовых задач
	Наглядная геометрия

	6 класс
	Натуральные числа
	Дроби
	Положительные и отрицательные числа
	Буквенные выражения
	Решение текстовых задач
	Наглядная геометрия

	5 класс
	Числа и вычисления
	Решение текстовых задач
	Наглядная геометрия
	Числа и вычисления (1)
	Числовые и буквенные выражения
	Решение текстовых задач (1)
	Наглядная геометрия (1)

	6 класс (не менее 170 ч)

	РАБОЧАЯ ПРОГРАММА УЧЕБНОГО КУРСА «АЛГЕБРА». 7-9 КЛАССЫ
	ЦЕЛИ ИЗУЧЕНИЯ УЧЕБНОГО КУРСА
	МЕСТО УЧЕБНОГО КУРСА В УЧЕБНОМ ПЛАНЕ
	СОДЕРЖАНИЕ УЧЕБНОГО КУРСА (ПО ГОДАМ ОБУЧЕНИЯ)
	Числа и вычисления
	Алгебраические выражения
	Уравнения
	Координаты и графики. Функции

	8 класс
	Числа и вычисления
	Алгебраические выражения
	Уравнения и  неравенства
	Функции

	9 класс
	Числа и вычисления
	Уравнения и  неравенства
	Функции
	Числовые последовательности

	ПЛАНИРУЕМЫЕ ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРИМЕРНОЙ РАБОЧЕЙ ПРОГРАММЫ КУРСА (ПО ГОДАМ ОБУЧЕНИЯ)
	7 класс
	Числа и вычисления
	Алгебраические выражения
	Уравнения и  неравенства
	Координаты и графики. Функции

	8 класс (1)
	Числа и вычисления
	Алгебраические выражения
	Уравнения и  неравенства
	Функции

	9 класс (1)
	Числа и вычисления
	Уравнения и  неравенства
	Функции
	Арифметическая и геометрическая прогрессии

	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ УЧЕБНОГО КУРСА (ПО ГОДАМ ОБУЧЕНИЯ)
	8 класс (не менее 102 ч)
	9 класс (не менее 102 ч)

	РАБОЧАЯ ПРОГРАММА
	ЦЕЛИ ИЗУЧЕНИЯ УЧЕБНОГО КУРСА
	МЕСТО УЧЕБНОГО КУРСА В УЧЕБНОМ ПЛАНЕ
	СОДЕРЖАНИЕ УЧЕБНОГО КУРСА (ПО ГОДАМ ОБУЧЕНИЯ)
	8 класс
	9 класс
	ПЛАНИРУЕМЫЕ ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ РАБОЧЕЙ ПРОГРАММЫ КУРСА (ПО ГОДАМ ОБУЧЕНИЯ)
	7 класс
	8 класс (1)
	9 класс (1)
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ ЧЕБНОГО КУРСА (ПО ГОДАМ ОБУЧЕНИЯ)
	8 класс (не менее 68 ч)
	9 класс (не менее 68 ч)

	РАБОЧАЯ ПРОГРАММА (1)
	ЦЕЛИ ИЗУЧЕНИЯ УЧЕБНОГО КУРСА
	МЕСТО УЧЕБНОГО КУРСА В УЧЕБНОМ ПЛАНЕ
	СОДЕРЖАНИЕ УЧЕБНОГО КУРСА (ПО ГОДАМ ОБУЧЕНИЯ)
	8 класс
	9 класс
	ПЛАНИРУЕМЫЕ ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРИМЕРНОЙ РАБОЧЕЙ ПРОГРАММЫ КУРСА (ПО ГОДАМ ОБУЧЕНИЯ)
	7 класс
	8 класс (1)
	9 класс (1)
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ УЧЕБНОГО КУРСА (ПО ГОДАМ ОБУЧЕНИЯ)
	9 класс (не менее 34 ч)



