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MNOACHUTEJIBbHAA 3AIIMCKA

OBLLAA XAPAKTEPUCTMKA YYEBHOIO NPEAMETA «MATEMATUKA-

PabGouass mporpamma 10 MaTreMaTHKe I oOydaromuxcs 5—9
KJIaCCOB pa3paboTaHa Ha OCHOBe DenepabHOTO rOCyJapCTBEHHOTO
00pa3oBaTeNIbHOTO CTaHAapTa OCHOBHOro oOmiero oOpa3oBaHus C
Yy4€TOM M COBPEMEHHBIX MHPOBBIX TPEOOBAHUN, MPEABABISIEMBIX K
MaTeMaTHYeCKOMYy  OOpa30oBaHHIO, W  TPaaWIUd  POCCUKUCKOTO
o0pa3zoBaHMs, KOTOpbIe OOECIEUYHBAIOT OBJIAJICHUE  KIIOYEBBIMH
KOMITETCHUIMSIMHA,  COCTaBJSIOIIMMHM ~ OCHOBY JUISI  HEIIPEPBIBHOTO
oOpa3oBaHMsI W  CaMOpa3BUTHs, a TaKXke LIEJIOCTHOCTh
OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U II03HABATEJIBHOTO pa3BuUTHSA
oOyuaromuxcs. B paboyell mporpaMMme YYTCHBI HUJCH U  IMOJIOKCHHUS
Konnenuun passutus MaTEeMaTHIECKOTO oOpazoBaHUs B
Poccuiickoii @enepanuu. B 3moxy nudposBoit TpaHchopMaiuu Bcex
cep YeIOBEUYCCKOM NEATEIPHOCTH HEBO3MOKHO CTaTh O0Opa30BaHHBIM
COBPEMEHHBIM YEeJIOBEKOM 6e3 GaszoBoi MaTeMaTHYECKOI
MIOATOTOBKU. Y’K€ B  IIKOJE  MaTeMaTHKa  CIY)XHT  OIOPHBIM
noOpeaMeToOM JJisd U3YUCHHUA CMEXKHBIX JUCHUIIIIMH, a II0CJIC IIKOJIbI
peanbHOH HEOOXOANMOCTBIO CTaHOBUTCS HETPEPBIBHOE
oOpa3oBaHue, q9To Tpedyer TTOJTHOIIEHHOM Oa3oBoit
o0meoOpa3oBaTeIbHOU MOJATOTOBKHU, B TOM qucie "
MaTeMaTH4YeCKOH. DTO OOYyCJIOBIGHO TE€M, YTO B HAIlM JHU PacCTCT
9HCII0 npodeccuii, CBSI3aHHBIX c HETIOCPECTBEHHBIM
NpUMEHEHUEM MaTeMaTUKu: U B cdepe 3KOHOMHUKH, M B Ou3Hece,
U B TEXHOJIOTUUECKUXOOJIACTSIX, W JIa)Ke B T'yMaHUTaApHBIX cdepax.
Takum oOpa3oM, Kpyr HIKOJIBHUKOB, JUII KOTOPBIX MaTeMaTHKa
MOXKET CTaTh 3HAYUMBIM MIPEAMETOM, PACHINPACTCA.

IIpakTrueckasi MOJIE3HOCTh MaTeMaTHKH OOyCJIOBJIEHA TEM, 4YTO
e¢ MpeAMEeTOM SIBIISIIOTCS  (yHJIaMEHTAJIbHbIE CTPYKTYpPbI — HaIlero
MHpa: NTPOCTPAaHCTBEHHBbIE (OPMBI M KOJWYECTBEHHBIE OTHOIICHUS
OT MPOCTEHIINX, YCBAaMBAEMBIX B HEIOCPEJACTBEHHOM OIBITE, JI0
JO0CTAaTOYHO CJIOXKHBIX, HeO6XOJlI/IMBIX JJIA  pasBUTHUA HaAYYHBIX H
NPUKJIAAHBIX WJaed. be3 KOHKpeTHhIX MaTeMaTHYeCKUX 3HaHUH
3aTPyHEHO ITOHWMaHHWE IPUHIWIIOB YCTPOMCTBA M HMCIIOJIb30BAHMS

COBPEMEHHON  TEXHUKH, BOCIIpHSITHE u HHTEPIIPETAIUS
pazHOOOpa3HO COLMAJILHOM, SKOHOMHYECKOM, MOJIUTHYECKOMN
nHbpopmaruu,  Manod(pdeKTUBHA  MOBCEAHEBHAsT  IpaKTHUYECKas
JeATebHOCTh. KaaoMmy 4YelloBeKy B CBOEH JKHU3HM IPUXOAUTCS
BBINIOJHSITh PAacyeThl M COCTABIATH AJTOPUTMEL, HaXOJUTH u
NpUMEHAT,  (QOPMYJbI,  BIAJACTh  MPAKTHUYCCKUMH  IIpUEMaMU

TEOMETPUYECKUX HM3MEPEHHH W TOCTPOCHUM, YHUTATh HH(POPMAIIHIO,
NPEACTABICHHYIO B BHUJIE Tabnui,



auarpaMM M TrpaUKOB, >XUTh B YCJIOBUSIX  HEONPEHCICHHOCTH U
IMMOHUMATh BEPOSITHOCTHBIM XapakTep CIyJdalWHBIX COOBITHMA.
OIHOBpPEMEHHO C paciupeHueM cdep NPUMEHEHUsS MaTeMaTHKH B
COBpEMEHHOM  oOmecTBe Bce  Ooiee  BaXXHBIM  CTAaHOBHUTCS
MaTeMAaTHYEeCKUU  CTHIb  MBIIUICHHUS,  IPOSBIISIONIHNCS B
ONpeNeICHHBIX yYMCTBEHHBIX HaBBIKax. B mpouecce H3y4YeHUs
MaTeMaTHKA B apceHaJl MPUEMOB H METOJOB MBIIIJICHHUS YeJIOBEKa
€CTEeCTBCHHBIM OO0Opa30M BKIIOYAIOTCS HWHAYKIOUS W JCOYKIUS,
000011IeHe M KOHKpPETH3allus, aHalli3 W CHHTE3, KiacCUu(pHUKaIus H
cucTteMaTu3anus, abcTparupoBaHue u aHaJIOTHS. OOBEKTHI
MaTeMaTHYECKUX YMO3AaKIIOYCHUH, NpaBWIa WX KOHCTPYHUPOBAHHUS
pacKpbBIBAIOT MEXaHHU3M JIOTMYECKHUX MOCTPOCHHUI, CIOCOOCTBYIOT
BbIpabOTKEe yMmeHUusi (popMyaupoBaTh, OOOCHOBBIBATH U JIOKA3bIBaTh
CYXICHHUS, TeM CaMBIMpa3BHUBAIOT JOTHYECKOE MEINUICHHE. Bemymias

POJIb OPpUHAAJICIKHUT MaTCMaTHUKEC " B (bOpMI/IpOBaHI/II/I
aHFOpHTMHHeCKOﬁ KOMIIOHCHTBHI MBbIIIJICHUS W BOCIIMTaHHUHN yMeHI/Iﬁ
ﬂeﬁCTBOBaTL 10 3aJJlaHHBIM ajaropurmam, COBCPIHICHCTBOBATH

W3BECTHBIC W KOHCTPYHPOBATh HOBBIC. B mpoliecce pemieHus 3agad —
OCHOBOW y4eOHOW JesITEJIbHOCTH Ha YypOKaX MaTeMaTUKH —
pa3BUBAIOTCA  TakK)Xe  TBOpYECKass W  TPUKIAAHAST  CTOPOHBI
MBIIIJICHUS.

OOyuenne MaremaThkKe J1aéT  BO3MOXKHOCTH  pa3BHBaTh Yy
00y4YalImMUXCsl TOYHYIO, palMOHAIBHYIO W HWH(OOPMATHUBHYIO pedb,
yMeHHeoTOMpaTh HanboJiee MOAXOISIINE S3BIKOBBIE, CHMBOJMNYECKHE,
rpaduyecKre CpeicTBa JUIsl BBIPAKCHUSI CYXKJICHUW W HArJISIIIHOTO HMX
MIpEeACTaBICHUS.

HeoO6xoauMbIM KOMIOHEHTOM OOIIed KyJIbTypsl B COBPEMEHHOM
TOJIKOBAaHUHU SIBIISIETCST OOIIee 3HAaKOMCTBO C METOJaMHU TO3HAHUSA
JIECTBUTEIBHOCTH, TIPEJACTaBICHHUE o npeaMeTe u MeToAax
MaTeMaTHKH, WX OTIMYHHA OT METOJOB JPYTMX €CTECTBEHHBIX W
ryMaHUTApHBIX HayK, 00 OCOOSHHOCTSIX MHPUMEHEHHsI MaTeMaTHUKH JUIs
pemieHuss  Hay4dHBIX W TPUKIAAHBIX  3a1ad. TakuMm  oOpasowm,
MaTeMaTH4Yeckoe oOpa3oBaHWE BHOCHT CBOW BKJIaJ B (OPMHPOBAHHE
OOIIEHKYIbTYPHI YeJIOBEKA.

HN3ydyenne MareMaTUKH  TakK)Xe  CIIOCOOCTBYET  ACTETHYECKOMY
BOCITUTAaHUIO  YeJIOBEKa, IMOHMMAaHHIO  KPAacoThl W H3sIIecTBa
MaTEeMaTHYECKUX pACCYXKJICHUH, BOCIPHSITHIO TE€OMETPHUUYECKHUX (OpM,
YCBOCHHUIO HIEH CHMMETPHH.

LUE/IM U OCOBEHHOCTU M3YYEHWA YHEBHOIO MPEAMETA
<«MATEMATUKA~». 5-9 KJIACCbI

I[IpuopureTHRIMU TIesIMH OOydeHHs MaTeMaTHke B 5—9 kiaccax



ABJISAIOTCA:

1. ¢opmupoBaHHE UEHTPAIBHBIX MaTEMaTHYECKUX IOHATHH (YHCIIO,
BEJIMYMHA, TeoMeTpudeckas ¢Qurypa, IepeMeHHas, BepOsSTHOCTb,
pyHKIMIN), o0ecTieunBarONINX MIPEEeMCTBEHHOCTh 51
MePCIEKTUBHOCTh MaTeMaTHYEeCKOro oO0pa3oBaHUsi 00YyUYarOIIUXCsl;

2. monBeneHue oOydaroIIUMXcsi Ha JOCTYHNHOM JUIsi HUX YPOBHE K
OCO3HAHUIO B3aMMOCBSI3M MaTEeMaTHKH W OKPY’KaloIlero Mupa,
IIOHUMaHHEe  MaTeMaTHKH KaK 4YacTH  oOmel  KyJIbTyphl
4eJIOBEUECTBa;

3. pa3BUTHE  MHTCIUIEKTYaJIbHBIX W  TBOPYECKHX  CIIOCOOHOCTEH
o0ydarommxcsi, I03HAaBaTEIbHOW AaKTHMBHOCTH, HCCJIEI0BATEIBLCKUX
YMEHUM, KPUTHYHOCTH  MBINIICHHUS, HMHTEpeca K  H3y4YCHHUIO
MaTeMaTHKH;

4. ¢dopmupoBaHHEe (QYHKIHOHAJIBHOH MAaTEeMaTH4YECKOH TIPaMOTHOCTH:
YMEHHSI pacIllO3HaBaTh NPOSBJICHUS MaTEMaTHYSCKUX MOHSITHIH,

OOBEKTOB U 3aKOHOMEPHOCTEH B peanbHbBIX JKU3HEHHBIX
CUTyalUMsIX H TIpU HM3YyYCHUHM JIPYyTUX y4YeOHBIX IPEeAMETOB,
IIPOSIBJICHUSA 3aBUCUMOCTEN u 3aKOHOMEPHOCTEH,
dbopmynupoBaTh HMX Ha s3bIKE MaTeMaTUKU H  CO3/1aBaTh
MaTeMaTU4YECKUe MOJENH, MIPUMEHSATH OCBOCHHBIM
MaTeMaTU4ECKUU anmnapar ans peuieHus IPAKTUKO-

OPHEHTHPOBAHHBIX 3a7ad, WHTEPHPETUPOBATH UM  OICHUBATH
MMOJIYYCHHBIC PE3yJIabTaThbl.

OCHOBHBIE JIMHHM COJAEpKaHUA Kypca  MaTeMaTMku B 5—9

knaccax: «Ywmcrma ®W BBIYHCIHCHHA», «Anredpa» («Anrebpandeckue

BBIPOKECHUSD, «YpaBHEHHUS " HEPaBEHCTBA»), «DyHKIIAN,
«['eomerpusi»  («I'eomeTpuueckue  (GUIrypsl U HUX  CBOMCTBay,
«H3mepenue T€OMETPUUIECKUX BEJIUYUHY), «BeposiTHOCTB u

CTaTUCTHKa». JlaHHBIC JMHAM Pa3BUBAIOTCS IMapaJUIeNIbHO, KaXKIash B
COOTBETCTBUUC COOCTBEHHOM JIOTMKOM, OJJHAKO HE HE3aBUCHMO OJiHA OT
Jpyroi, a B TECHOM KOHTakTe€ W B3auMoOJeWCTBUH. Kpome sTOro, ux
OO0BEAMHSIET JIOTHYECKas COCTaBISIONMAsl, TPaJUIMOHHO TIpHUCYIIast
MaTeMaTHKe W [POHU3BIBAIONIAs BCE MaTeMaTHYeCKHe KypChbl H
comepxarensHple  JuHHUK. CdopmynupoBanHoe B DenepalbHOM
rOCyJIapCTBEHHOM 00pa3oBaTEIbHOM CTaHJApTE€ OCHOBHOTO 0OIIero

oOpa3oBaHms  TpeOOBaHME  «yMETh  OIIEPHPOBATH TMOHATHUSAMUA:
oIpeselIeHHe, aKCHOMa, TeopeMa, JI0Ka3aTeIbCTBO; yMeHue
pacrno3HaBaTh MCTHHHBIE W JIOXKHBIE  BBICKa3bIBAaHMS,  IIPUBOJIHTH

NpUMEpPbl M KOHTPHPUMEPHI, CTPOUTHb BBICKA3bIBAHUSI W OTPULIAHUS
BBICKA3bIBAaHUI» OTHOCHTCSI KO BCeM Kypcam, a (opMHUpOBaHUE
JIOTHYECKUX YMCHHH pacupenelsieTcss Mo BCeM ToJaM OOy4YeHUs Ha
YpOBHE OCHOBHOTO o00mmero oOpa3oBanus. ConepkaHue oOpa3oBaHUs,



COOTBETCTBYIOIICE IPEIMETHBIM pe3yJibTaTaM OCBOeHHs [IpumepHOit
paboueli  TIporpaMMbl,  paclOpeleeHHBIM IO TrojJaM  OOydYeHwus,
CTPYKTYPHUPOBaHO TaKUM o00pa3oM, dYTOOBI KO BCEM OCHOBHBIM,
NPUHIUITHATBHBIM BOIIpOCam oOyuaromuecs oOpamanuch
HEOJHOKPATHO, YTOOBI OBJAJCHHEC MAaTEMAaTHYECKUMH IOHSITHSAMU U
HaBBIKAMH OCYULIECTBISZIOCH ITOCIEAOBATEIIBHO M IIOCTYHNATeJIbHO, C
coOMI0IeHNeM TIPUHIMIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAJIUCh B OOIIYI0 CHCTEMY MaTEeMaTH4YeCKHUX IPEeJCTaBICHHI
o0yJarommxcs, pacmupsis € yriayomsas e¢, oOpa3yss TIpOYHBIC
MHO>KECTBEHHBIC CBSI3H.

MECTO YYEBHOIO MPEAMETA «MATEMATMKA~» B YYEBHOM MJIAHE

B  coorBerctBUHM  C denepabHBIM TrOCyJapCTBEHHBIM
00pa3oBaTe/IbHBIM  CTAaHIAPTOM  OCHOBHOI'O  0OOIEero oOpa3oBaHUs
MaTeMaTHKa SBISETCS OOs3aTEIBbHBIM IIPEIMETOM Ha JAHHOM YPOBHE
oOpazoBanmsa. B 5—9 xmaccax y4deOHBIH mpeaMeT «MarteMaTHKay
TPaAUIIMOHHO U3yYaeTCs B paMKax CJICHYIOIHNX YYCOHBIX KYypCOB: B 5—6
Kiaccax — Kypca «Maremaruka», B 7—9 kjaccax — KypcoB
«AnreOpay» (BKJIIOYasi 3JIEMEHTHl CTAaTUCTUKHM W TEOPUU BEPOSITHOCTEH)
u «I"'eomeTpus». Hacrosien NporpamMmMou BBOJUTCS
CaMOCTOSITENIBHBIN yUeOHBIH Kypc «BeposiTHOCTh M CTaTHUCTHKA».

Hacrosiein nporpamMMoil  IpenycMaTpuBaeTCst BBIJICIICHUE B
y4eOHOM IUTaHe Ha HM3Y4YEeHHE MATeMaTHKH B 5—6 Kiaccax 5 ydeOHBIX
4YacoB B HEJMECJIO B TEUCHHUE KaXKIOro rojga obydeHws, B 7—9 wiaccax 6
Y4eOHBIX YacOB B HEJENIO B TEYEHHE KaXIOro Troma OOydYeHHs, BCETO
952 y4yeOHBIX Yaca.

TemaTnueckoe NIIAaHUPOBAHME YUYEOHBIX KYpCOB U PEKOMEHIyeMOe
pacmpeneieHne yd4eOHOro BpEeMEHH I HU3yYEHHs OTIENBbHBIX TEM,
MIPEJUIOKEHHBIE B HACTOSAIMIEH mporpaMme, HaI0 paccMaTpUBaTh Kak
IIPUMEPHBIE OPHUEHTUPBI B IIOMOIIb COCTAaBUTEIIO ABTOPCKOW paboueit
MpOrpaMMBl M TIPEXKAE BCEro yd4uTenro. ABTOp paboueil mporpamMmsl
BIIpPaBE YBEJIMYHUTH WJIM YMEHBIINTH IPEUIOKCHHOE YHCIO y4YeOHBIX

YacoB Ha TeMy, 4YTOObl yriyOWThCs B TEeMaTHKY, Goutee
3aMHTEPECOBABIIYI0  YUYCHHUKOB, WM  HalmpaBUTh  yCHJIMA  Ha
MpeogoICHUE 3aTpyAHEHUI. Jomyctumo TaKxKe JIOKAJIbHOE

repepacupesieieHue U IEepPecTaHOBKA JJIEMEHTOB COJAEPIXKAHUS BHYTPU
JTaHHOTO Kjacca. KoandecTBO MPOBEPOUHBIX pPadoT (TeMaTHYeCKUH U
WTOTOBBIH KOHTPOJIF KadeCTBa YCBOCHHS y4eOHOro Marepuasa) M UX
THI (CaMOCTOSTENIbHBIE W KOHTPOJIbHBIE palOOTHI, TECTHI) OCTAIOTCSl Ha
YCMOTPEHUE YYUYUTECIIA. Taxxe YUYHUTEIIb BIIpaBE YBCIIMYUTH J5R05%¢
YMEHBIIUTh YHUCJIO Y4YeOHBIX YacoB, OTBEACHHBIX B [IpumepHOU
paboueii mporpamMmme Ha OOOOIIEHHME, MOBTOPEHHE, CHUCTEMaTH3aLHIO



3HaHUH oOOydaromuxcs. EANMHCTBEHHBIM, HO MPUHIUIHAIBHO BaKHBIM
KPUTEPUEM, SIBISETCSI NOCTHIKEHHE PE3yIbTaTOB OOYYECHHUs, yKa3aHHBIX
B HAcCTOsLIEH IporpaMme.

IVIAHAPYEMBIE PE3YJIbTATBI OCBOEHUAYYEBHOI'O
INPEAMETA «<MATEMATHUKA»
HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA3OBAHMUA

OcBoecHue y4eOHOro nmpeaMeTa «MaremaTuka» IOJIKHO
obecrieunBaTh  JOCTH)KEHHE Ha  ypOBHE OCHOBHOTO 00111ETO
00pa3oBaHUsI  CIICIYIOIINX JIMYHOCTHBIX, METanpeIMETHBIX u

OpeaAMETHBIX 06p a30BaTCJIbHBIX PE3YyJIbTAaTOB:

JIMYHOCTHBIE PE3Y/IbTATbI

JIM9HOCTHBIE  pe3yNbTAaTBl  OCBOCHUSA MIPOrpaMMBbI yueOHOTO
npenMera «MaTemMaTHKa» XapaKTePU3YIOTCSI:

MaTpuMoTMyecKoe BOCMMUTaHME:

HpPOSIBJICHUEM HMHTEpeca K NPOLUIOMY M HACTOSLIEMY POCCUICKOU
MaTEeMaTHKH, [ICHHOCTHBIM OTHOIIICHUEM K JNOCTHKCHUSM
pOCCHUMCKHUX MaTEeMaTHKOB M POCCHMCKONW MaTeMaTHUYE€CKOM IIKOJIbI,
K HCHOOJIb30BAaHUIO OTUX JOCTH)KEHUHW B JApPYrdX HayKax U
npuKiIagHbIxchepax.

Fpam,anCKoe M AYXOBHO-HpPaBCTBEHHOE BOCMUTaHUE!

TOTOBHOCTBIO K BBITIOJTHCHHU KO 00s13aHHOCTEH rpaxxaaHvuHa 58
peanu3alnuy e€ro mpas, IPEJACTaBICHHEM O MaTeMaTHYECKHUX OCHOBax
(YyHKOMOHUPOBAHMUS  pPa3IUYHBIX CTPYKTYD, SBJICHHUH, MNpOLELYp
rpakJaHCKOro obmiecTBa (BBIOOPHI, OMPOCHI U TMP.); TOTOBHOCTBIO K
OOCY)XIIEHHIO DJTHYECKHUX NpoOieM, CBA3aHHBIX C TPAKTHUYECKUM
NIPUMEHEHUEM JIOCTHI)KEHUH HayKH, OCO3HAaHHUEM Ba)KHOCTH MOPAIBHO-
OTUYCCKUX MMPHUHIUIIOB B ACATCIbHOCTU y'—IéHOFO.

TpyAoBoe BOCMMTAHME:

YCTaHOBKOﬁ Ha aKTUBHOC Y4YaCTHC B PCHICHUUN INPAKTHYCCKHUX 3aJdaqd

MaTeMaTU4eCKO HalpaBJIE€HHOCTH, OCO3HaHHUEM Ba>XKHOCTH
MaTeMaTHYECKOTr0 O0O0pa3oBaHWsI Ha MPOTSHKCHHU BCEH JKU3HU IS
YCIEeNHOW  Mmpo(pecCHOHATbHOW  IeSITEeIIbHOCTH u pa3BUTHEM

HEOOXOJMMBIX yYMEHHMH; OCO3HAaHHBIM BBIOOPOM M  IOCTPOCHHEM
WHIUBUAYAJIBHOH TPAeKTOPUM OOpa3oBaHUS M OJKU3HEHHBIX IUIAHOB C
YYETOM JIMYHBIX WHTEPECOB M OOIIECTBEHHBIX IMOTPEOHOCTEH.



JcTeTMyecKoe BOCNMUTaHME:

CITIOCOOHOCTBHIO K IMOIMOHAIILHOMY U 3CTCTHYCCKOMY BOCIPHUSITHIO
MaTeMaTHYECKUX  OOBEKTOB, 3alla4y, pCIICHUMH, pacCy>XICHUM;
YMEHUIO BUJIETh MaTeMaTUYE€CKHUE 3aKOHOMEPHOCTH B UCKYCCTBE.

LleHHOCTM Hay4YHOro no3HaHMA:

OpHeHTanue B  JESATCIBbHOCTH HAa  COBPEMEHHYIO CHCTEMY
Hay4YHBIX MPEJICTABICHUW 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS
9eJ0BEKa, IPUPOABI W OOIIECTBAa, IMMOHMMAaHHEM  MaTEMaTHYECKOM
HayKHd KakK c(epsl 4eIoBEYeCKOH AEsITEIbHOCTH, 3TAIllOB €¢ Pa3BUTHS
U 3HA4YMMOCTH JUJIsl Pa3BUTHUS LMUBWIM3ALUU; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKU U MaTeMaTHYEeCKOM KyJIbTypoH KaK CpeJCTBOM ITO3HAHUSI
MHpA; OBJIAJACHHEM IPOCTEHIIMMH HABBIKAMH HCCIIEIOBATEIHCKOM
JIeATEJIbHOCTH.

duanyeckoe BOCNMTaHUE, HOPMMPOBAHME KyNbTypbl 340POBbS U
3MOLMOHA/IbHOrO 61aronoyyms:

FOTOBHOCTBIO TIPUMEHSITh MaTeMaTHUYSCKUE 3HaHUSI B HHTEpecax
CBOEr0 3II0pOBBs, BEICHUS 3I0pOBOro oOpasa >XKU3HH (340pOBOE
nuTaHue, cOaJaHCUPOBAHHBINA PEKHUM 3aHSITHH M OTAbIXA, pPerysspHas
dbuznueckas aKTUBHOCTB); c(hOpMHUPOBAHHOCTHIO HaBBIKa
pediekcun, mpU3HaHUEM CBOEro IpaBa Ha OMIMOKY M TakKoOro JKe
IpaBa Jpyroro 4ejoBeKa.

JKONIOrMyecKoe BOCMMTAHME:

OpHCHTaHHeﬁ Ha TNOPUMCHCHHEC MATCMAaTHYCCKUX 3HAHUU 1A
peuieHuss 3a4aa4 B obGJactu COXpPaHHOCTHU 0pr>1<a}0mel‘/i CcpeAanbl,
TJIaHUPOBAHHUA IMOCTYNNKOB M OHCHKH WX BO3MOXHBIX MOCJICICTBUN
1A oxpymaromef/i cpeabl; OCO3HaHUECM rino0ajabLHOTO Xapaxkrepa
OKOJIOTHYECCKHUX HpO6J’IeM u HyTeﬁ X pCHICHUA.

JIMYHOCTHbIE pe3y/ibTaThl, 06ECMeYMBaIoLLME afanTaLi0 06YYaKLErocs K
U3MEHSIOLLIMMCA YC/IOBUAM COLIMAJIbHOM M NPUPOLHOM Cpeabl:

FOTOBHOCTBIO K  JEHCTBUSIM B  YCIOBHUSIX  HEONPEJAEICHHOCTH,
MOBBIIICHUIO YPOBHSI CBOE€H KOMIIETEHTHOCTH Ye€pe3 MPaKTHUYECKYIO
NESITEJIbHOCTh, B TOM YHCJIE YMEHHUE YUYUTbCI Yy JpPYTHX JIOJIEH,
MIpUOOPETaTh B COBMECTHOW MIESITEIIBHOCTH HOBBIC 3HAHUWsS, HABBIKH U
KOMIETEHIIUU W3 ONbITa JAPYTHX;

HEOOXOAUMOCThIO B (POPMUpPOBAHWM HOBBIX 3HAHWUW, B TOM YHCIIE
(popMynEpOBaTE HICH, MOHSATHUS, TUIIOTE3hI 00 OOBEKTaX W SIBICHUSX, B
TOM YHCJIE paHee HE HW3BECTHBIX, OCO3HAaBaTh JICOUIMUTHEI COOCTBEHHBIX
3HAHUU U KOMIETEHTHOCTEH, MIaHUPOBaTh CBOC Pa3BUTHE;

CITIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYAIUIO, BOCIPUHHUMATH
CTPECCOBYIO CHTYAIIMIO KaK BBI30B, TPECOYIOIIHN KOHTpMED,



KOPPEKTHUPOBATH OpUHUMaeMble peureHus " JOeHUCTBUS,
¢popmyHpoBaTE M OIIEHUBATh PUCKHA W MOCIEIACTBUSA, GOPMUPOBATH
OTIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI

MeranpenMeTHple  pe3yNbTaThl ~ OCBOCHHSA  IPOTPaMMBI  y4eOHOTO
npeaMmeTra «MaremaTuka XapaKTCpU3YHOTCA OBJIAACHUEM
YHUBEPCANbHBIMU no3HasameAbHbLMU delicmeuamu,
YHUBEPCANLHBLIMU — KOMMYHUKAMUEHbIMU  Jelicmeuamu U
YHUBEPCANLHBIMU PE2YAUMUBHBIMU OellcmeUusMU.

1) YHugepcaavHbvle mo3HasameavHwble Oelicmsus obecneuusarom
dopmuposaHile 6a308blX KOZHUMUBHLIX NPOUECCO8  00YUaIOWUXCS
(oceoeHue Mmemodo8 MNO3HAHUA OKpYJCaAouje2o0 Mupd; npumeHeHue
n02uvecKux, uccnedos8amenvckux onepayuil, ymewuil pabomamb c
ungopmayuetl).

ba3zoBble Jlornyeckue aeicTBUS:

BBISIBIISITHh u XapaKTepru30BaTh CYIIIECTBEHHBIE MpU3HAKU
MaTeMaTHYeCKUX  OOBEKTOB, IIOHSATHH, OTHOWICHUH  MEXKIY
OOHATUSAMH;  (QOPMYIHPOBATH omnpeneIeHUs TIOHSITHIA;
yCTaHaBJIMBATh  CYILIECTBEHHBIH  IPU3HAK Kiaccudukanmu,
OCHOBaHUs I OOOOMICHUS W CpaBHEHUS, KPUTCPHUU IIPOBOIUMOTO
aHanu3a;

BOCIIPUHUMATH, (OPMYJIUPOBATH W NOPEOOpPa30OBBIBATH CYXKICHUS:
YTBEpAUTEIIFHBIC W OTpPHUIATCIbHBIC, CIUHUYHBIC, YacCTHBIC W OOIIuE;
YCIIOBHBIE;

BBISIBIISITH MaTEMaTHYSCKHE 3aKOHOMEPHOCTH, B3aHUMOCBSI3H U
MIPOTUBOPEYUS B (daxrax, JaHHBIX, HaOIFOICHUSIX u
YTBEPKICHUSX; npeJuiaraTh KpUTEepUHU TSt BBISIBJICHUSI
3aKOHOMEPHOCTEH ¥ MPOTUBOPCUHU;

JleaTh BBIBOJABI C WCIIOJIB30BAaHUEM 3aKOHOB JIOTHKH, NEAyKTUBHBIX H
WHIAYKTUBHBIX YMO3AaKJIIOYEHUM, YMO3AK/IIOUEHUHN 110 aHAJIOTUU;
pa3buparh JoKa3aTeibCTBa MaTEMaTHYECKHMX YTBEPXKIASHHH (TIpsMblie
MU OT TPOTHUBHOTO), IMPOBOJHUTH CAMOCTOSITEJIbHO  HECJIOXKHBIE

JIOKa3aTeabCcTBa MaTeMaTHIEeCKUX (akTos, BBICTpanBaTh
apryMeHTalulo, NOPUBOJAUTH  HPUMEPHI u KOHTPIPUMEPHI;
00OCHOBBIBATh COOCTBEHHBIEC PACCYXICHUS,

BBIOMpaTh cmoco0  pemnieHuss  y4deOHOU 3a71a4u (cpaBHUBATH

HECKOJIbKO BapHMaHTOB pEIICHHUs, BBIOMpAaTh HaubOoJiee ITOJIXOISIINT
C y4ETOM CaMOCTOSITEJIbHO BBIJICICHHBIX KPUTEPHUEB).

ba3zoBble uccaeqoBaTeIbCKHE AelCTBUS:



HCIIOJIb30BaTh  BOMNPOCHI KAk  HCCIEA0BATEIIHLCKUI WHCTPYMEHT
TMO3HAHWS, bopmynupoBaTh BOIIPOCHI, (uxcupyromime
MPOTUBOPEYHE, npooiemy, CaMOCTOSITeIIbHO YCTaHABIIMBATH
HCKOMOE M J1aHHOE, ()OPMHUPOBAThH THIOTE3y, apryMEHTHPOBATH CBOIO
MO3UIINI0, MHCHUE;

MPOBOJUTL [0 CaMOCTOSTCIIBPHO COCTABJICHHOMY ILUTIaHY HECJIOKHBIN
AKCIIEPUMEHT,  HEeOOJbIIOe  HCCIASNOBaHHWE MO0  YCTAHOBJICHHIO
0COOCHHOCTEH MaTeMaTHYECKOro OO0BEeKTa, 3aBHCHMOCTEH OOBEKTOB
MEXIy CO0Oii;

CaMOCTOSITENIBHO  (OpMyJIMpOBaTh OOOOIICHHWS] W  BBIBOJBI IO
pe3yJibTataM MPOBEICHHOTO HaOJIFOICHUS, HCCJICIOBaHUS,
OLICHUBATh JIOCTOBEPHOCTh IMOJYYEHHBIX pE3yJbTATOB, BBIBOJOB H
000011IeHNI;

MPOTHO3UPOBATh  BO3MOXXHOE  pa3BUTHE I[Ipoliecca, a TaKKe
BBIJIBUTATh MPEAIOJIOKEHUST O €r0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pa6ota ¢ uHpopmaumen:

BBIABJIATHL HCAOCTAaTOYHOCTH U M30BITOYHOCTD I/IH(i)OpMaHI/II/I, JAaHHBIX,
HeO6XOILI/IMLIX I pCUICHUA 3aJavu;

BBIOMpATH, aHaJIM3UPOBATH, CUCTEMAaTU3UPOBaTh u
MHTEPIPETUPOBaTh  HMH(MOpPMALMIO  pa3IU4YHbIX BHJIOB U  (opm
IIPEICTABICHU;

BBIOHUpATh (opMy TMpeAcTaBICHUS HWHGOPMAUHH W WILTIOCTPHUPOBATH
permaemMble 3aJladd CXeMaMH, JuarpaMMaMH, WHOW TpaduKkoil u UuX
KOMOUWHAITUSIMHU,

OLICHUBATb HaJAC)KHOCTh nHpoOpMaIU no KpUTEpUsIM,
HNPEJIOKEHHBIM YUUTEIEM 1503051 chopMyITMPOBAHHBIM
CaMOCTOSITEIBHO.

2) YHusepcaavbHble KOMMYyHUKa@MuUeHbLe delicmeus

obecneuusarom cHopmMupo8aHHOCTb COUUANBHBIX HABBIKOB
obyuarwuxcs.

O6Luenue:

L.

BOCIIPpUHUMATL H (I)OpMyJ'II/IpOBaTI) CYXIACHHUsA B COOTBETCTBHUU C
YCIOBUAMHU U LECIIAMHU 06H_ICHI/I$I; SICHO, TOYHO, I'PaMOTHO BbIpAaXKaTb
CBOKO TOYKY 3p€HHA B YCTHBIX HW IIMCBMCHHBIX TCKCTax, Jd1aBaTbhb

IIOSICHCHHA II0 xony PEUICHUA 3aaa4u, KOMMECHTHUPOBATH
IOJTYYCHHBIN pPEe3yJIbTAT;

B XOJie OOCYXJEHHUs 3ajiaBaTh BOIPOCHI o CYIIECTBY
obcyx)maeMon TEeMBI, poOIEeMHI, pemaemMoit 3a71a4H,
BBICKA3bIBAaTh HJICH, HAIICJICHHBICE Ha IOUCK peIICHUS;

COIIOCTABIISITh CBOH CYXJCHHUSC CYXICHHUSIMH NPYTHX YYaCTHUKOB
auaiiora, oOHapyXUBaTh Pa3indve W CXOJICTBO TTO3UIIHH; B



KOppekTHOH ¢opme dopmMynupoBaTh pa3HOTJIACHS, CBOH
BO3paXKEHUS;

3. MpencTaBisITh  pe3yiabTaTbl  pEUISHHMS  3aJadd, OKCIEPHUMEHTa,
WCCIEIOBAaHUsA, TIPOCKTa; CaMOCTOATEIBHO BBIOMpaATh  (opmart
BBICTYIUICHHSI € Y4YE€TOM 3aJad IpPe3eHTalud U OCOOCHHOCTEU

ayTUTOPHH.
CoTpyaHMYEeCTBO:
IIOHUMATh H HCIIOJIB30BaATH npeumMyIniecTrsa KOMaH,Z[HOfI Hnu
UHJAUBUIYAIbHONU paboTsr npu peuieHun y4eOHBIX
MATEMATUYCCKUX 3aJaa4; OpruHUMATh neJIb COBMECTHOM

JIeSITEJIBHOCTH, IUJIAaHUPOBATh OPTraHU3allMI0 COBMECTHOW paloTHl,
pacrpenensaTs BUIBI paboOT, JOroBapHUBaThCs, 0O0CYKIaTh HpOLEcC U
pe3ysibTat paGoThl; 0000IaTh MHEHUsI HECKOJIBKUX JIFOICH;
y4acTBOBAaTh B TPYHOIOBHIX ¢opMax padoThl (0O0CYyXIeHHsA, OOMEH
MHEHUSIMH, MO3TOBBIC IITYpMBI W Jp.); BBIIOJHATH CBOIO 4YacTh
paboTbl M KOOPAMHUPOBATH CBOMU JCHCTBUSI C JAPYTHMMHU UJICHAMH
KOMaH/Ibl;, OLICHWBAaTh Ka4yeCTBO CBOEro BKJaJa B OOLIMH MPOIYKT IO
KpHUTEpHsIM, CHOPMYIHUPOBAHHBIM YYaCTHUKaAMU B3aHMOJCHCTBUS.

3) YHugepcanvHbvle pe2yasamueHwvie OJeiicmeus obecneuusarom
@dopMuposaHue CMbICA08bIX YCMAHOBOK U JHCUBHEHHBIX HABLIKOS
AuYHOCMU.

CaMOOPFaHVBaUMFII

CaMOCTOSITEJIBHO COCTaBIAThH IUIAH, aJTOPUTM pEIIeHUs 3a1adu  (Win
€r0 4YacTh), BBIOMpPATh CIIOCOO pEHIeHHs C Y4YCTOM  HMEIOIINUXCS
pecypcoB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBAaTh BAPHAHTHI PEUICHUH C y4eTOM HOBOH HH(MOpMAIUH.

CaMOKOHTpOb:

BJAIETh CHocoO0aMy CaMOINPOBEPKH, CAMOKOHTPOJS mporecca |
pe3ynbTara peunieHusi MaTeMaTHYeCKON 3aJauu;

OpeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPHU PELICHUHU
3aJ1a4i, BHOCUTH KOPPEKTHUBBHI B JACSTEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITeTIBCTB, HAWJEHHBIX OIMMUOOK, BBISIBICHHBIX TPYAHOCTEMH;
OLIEHHUBATh COOTBETCTBHUE pe3yjbTaTa JAEATEIbHOCTH IMOCTAaBJIEHHON
EJIM H YCIIOBUSM, OOBSICHITH IIPUYUHBI JOCTHIKCHUS WU
HEOOCTWO)KEHUsST  IeJH, HaxXOoIWTh  OMIMOKY,  JaBaTh  OICHKY
MIPUOOPETEHHOMY OMEBITY.

NMPEAMETHbBIE PE3Y/IbTATbI

IIpenmeTHsble pe3ynbTaThl OCBOCHUS ITpumepHoOit paboueii
IporpaMMbl 110 MaTEMaTHKE IPEACTaBJIICHbI MO ToJaM OOydYeHHs B



CIIeIYIOIIUX pa3fesax IIporpaMMbl B paMKax OTACJIbHBIX KypCOB: B 5—
6 kimaccax — Kypca «MartemaTtuka», B 7—9 kijaccaXx — KypCOB
«Anrebpay, «['eometpusi», «BeposiTHOCTh U CTaTHCTUKA».

Pa3BuTHe JOTrHYECKHX TMPEACTABIICHUN U HABBIKOB JIOTHYECKOTO
MBIIUJICHUsSI OCYIIECTBIISISTCS Ha MPOTSHKSHUHM BCEX JIET OOydYeHHs B

OCHOBHOI IIIKOJE€ B paMKax BCEX Ha3BaHHBIX KypCOB.
IIpennomaraercsi, YTO BBIIYCKHHUK OCHOBHOM IIKOJBI CMOXET CTPOUTH
BBICKA3bIBAaHUSA U OTpHULIAHUS BBICKa3bIBaHUH, pacrno3HaBaTh

UCTUHHBIE W JIOXXHBIEC BBICKAa3bIBaHUS, IMIPUBOAWUTH TNPUMEPBI U
KOHTPpIIPpUMEPHI, OoBJIaACCT IIOHATUSAMMU onpeaciicHue, aKkcuoma,
TE€opeMa, MOO0KazaTCJIbCTBO — MW HAYYUTCSA HUCIIOJIB30BaTh HUX IIPHU
BBIITOJTHCHHUH y‘-Ie6HBIX nu BHey‘-IC6HBIX 3agadv.

MPUMEPHAS PABOUYAS TTPOTPAMMA YYEBHOI'O KYPCA
MATEMATHKA». 5-6 KJIACCBI

HEJA U3YYEHUSA YYEBHOI'O KYPCA

HpI/IOpI/ITeTHLIMI/I ICIIMHA O6y‘ICHI/I$[ MaTeMaTHKe B 5—6 KJjraccax
ABJIAOTCA:

1. mnpomomkenue  GHOPMHUPOBAHUS OCHOBHBIX MaTeMaTHYE€CKHUX
MOHSITUH (uucno, BEJIMYMHA, reoMeTpuyecKast ¢durypa),
00ecneYnBaronnX MPEEMCTBEHHOCTh u MePCIEKTUBHOCTh

MaTeMaTH4YeCKOTro 00pa3oBaHus 00y4aroIINXCs;

2. pa3BUTHE  WHTEUICKTYaJbHBIX M  TBOPYECKHX  CIOCOOHOCTEH
oOydJarommxcsi, IT03HABaTEIbHOM AaKTHUBHOCTH, WCCIEI0BATEIBLCKUX
YMEHHUM, WHTepeca K W3y4YEeHHUIO MaTeMaTHKH;

3. noaBeneHue OOydYalOIIMXCSI HA JOCTYIMHOM JUIS HUX yPOBHE K
OCO3HaHHWIO B3aMMOCBSI3M MaTeMaTUKH U OKPYIKaloIlero Mupa;

4. ¢opmupoBanrne (QYyHKIMOHAIBHONH MAaTeMaTHYECKOH TIPaMOTHOCTH:
YMEHHUsSI paclno3HaBaTh MaTeMaTHYEeCKHEe OOBEKTHI B peaJIbHBIX
J)KU3HEHHBIX CHTYalHsiX, IPUMEHSTh OCBOCHHBIE YMEHHS JJIsl
peuIeHusT MPaKTUKO-OPHEHTUPOBAHHBIX 3aJia4y, MHTEPIPETUPOBATH
IOJIyYEeHHBIE pEe3yJIbTaThl W OIEHMBAaTh HX HA COOTBETCTBHE
MPAaKTUYECKOW CHTYyaIllH.

OCHOBHBIC JMHUH COJEp)XaHHUs Kypca MaTeMaTHKH B 5—6 Kiaccax
— apudmernyeckass W TEOMETpPHUYECKasl, KOTOphIE PpPa3BUBAIOTCS
nmapajuielibHO, KaXjasi B COOTBETCTBUM C COOCTBEHHOW JIOTHKOM,
OJlHAKO, HE HE3aBUCHUMO OJlHA OT Jpyroi, a B TECHOM KOHTaKkTe U
B3auMmozelicteuu. Takxke B Kypce IPOUCXOIUT 3HAKOMCTBO c
SJIEMEHTaMH anreOpsl M OMUCAaTeIbHONW CTaTUCTHKH.



N3zyuenne apupMEeTHIECKOTO MaTepuana Ha4YMHAETCS co
CHCTEMaTH3allMd W pPa3BUTHS 3HAHUW O HATypaJIbHBIX 4Jrciax,
MIOJy4EHHBIX B HadalbHON 1mKoie. IIpm 3TOM COBEpIICHCTBOBAaHHE
BBIUUCJIUTEIBHON TEXHMKM U (OPMUPOBAHUE HOBBIX TEOPETHUYECKUX
3HaHUH COYETACTCA C Pa3BUTHEM BBIUNCIUTEILHOW KYJIbTYPHI, B
YacTHOCTH C OOyYEHHEM IPOCTEHINMM NpUEMaM NPUKUAKH U OICHKH
pe3yibTAaTOB  BBIYUCIICHUH. N3yuenune HaTypaJIbHBIX qucel
NpojoJpKaeTcsi B 6 Kjacce 3HAKOMCTBOM C HaYaJlbHBIMH TOHSTHSIMH
TEOPUH ACITUMOCTH.

Jpyroit kpynHbIii OJOK B colepKaHUU apU(PMETHUUYECKOW JIMHUA —
910 Jpodu. Hauano m3ydeHuss OOBIKHOBEHHBIX M JIECSITHUHBIX IpoOeit
OTHECEHO K 5 kiaccy. DTO TEpBBIM 3Tall B OCBOCHHH ApOOeH, Koraa
MIPOMCXOONUT 3HAKOMCTBO C OCHOBHBIMHM HIEAMH, IOHSITHUAMH TEMBI.
I[Ipu sTOM paccMoTpeHHE OOBIKHOBEHHBIX JApOOEi B IOJHOM O00BEME
MPENIIECTBYET HM3YUYCHHUIO JCCATHYHBIX ApoOeH, 4To IeraecooOpa3Ho C
TOYKH 3pCHHUS JIOTMKH W3JIOKCHHUS YHCIOBOM JIMHUMW, KOTJa IIpaBHia
JNEHCTBUI C NECATHYHBIMUA JPOOSIMU MO>KHO 000CHOBATH yKe
WM3BECTHBIMHM QJIITOPUTMaMH BBITIOJIHEHHUST JEUCTBHIl C OOBIKHOBEHHBIMH
Ipo0siMH. 3HAKOMCTBO C  JCCATHYHBIMHU poosMu pacuuput
BO3MOKHOCTH  JUIsl NOHHUMaHUsi  OOyYaroUIMMUCS MPUKJIIATHOTO
MPUMEHEHHUSI HOBOW 3allMCU NPU HM3YYCHHH APYTUX NPEAMETOB U NP
MIPaKTUYECKOM Hcnoib3oBaHnu. K 6 Kkiaccy OTHECEH BTOpPOH 3Tam B
N3y4YeHUH Jpo0eH, Tae MPOUCXOAUT COBEPIICHCTBOBAHHE HABBIKOB
CpaBHEHHsI W  mpeoOpa3oBaHusi  ApoOEil,  OCBOCHHE HOBBIX
BBIUUCIIUTEIBHBIX aJITOPUTMOB, OTTAYMBAHWE TEXHWKH BBIYUCICHUH, B
TOM 4YHCJE 3HAYEHHMI BBIPAKECHUN, COJIEp)KAIIMX W OOBIKHOBEHHBIC, U
JIeCSITUYHbIe  ApOOM,  yCTAHOBJIEHHWE  CBsi3ed  MExIy HHUMH,
paccMoTpeHue TPUEMOB pelleHusl 3a7ad Ha ApoOu. B Hauane 6 kiacca
MIPOMCXONUT 3HAKOMCTBO C IOHSITHEM IIPOIICHTA.

OCoOOEHHOCTBIO HM3YUYEHHS] IOJIOKHTEIBHBIX M OTPHULATEIBHBIX YHCEI
SIBIIIETCS TO, YTO OHHU TAK)XXE€ MOTYT pPacCMaTpUBATBCSI B  HECKOJIBKO
sranioB. B 6 kilacce B Hauane u3ydeHuss Tembl «[losioxurenbHble ©u
OTpHULIATEeIbHBIC YHCIa» BblAensercss moarema «llemsle uwmcma», B
paMKax KOTOpOH 3HAaKOMCTBO C  OTPHULATEIBHBIMM  YHCIaMHU |
JICCTBUSIMM ~ C  TIOJIOKUTEJIbHBIMH M OTPULIATEJIbHBIMH  YHCIIAMHU
MPOMCXOJUT HAa OCHOBE COJEPIKATEJIBHOTO MOAX0Ja. DTO MO3BOJISIET Ha
JIOCTYITHOM YPOBHE ITO3HAKOMHUTH YYalIUXCs NPAKTHYECKH CO BCEMH
OCHOBHBIMU MOHSTHSIMH T€MbI, B TOM YHCJIE W C I[paBUIaMH 3HAKOB
pu BBITNIOJIHEHUH apu(METHISCKIX JEeUCTBUH. WN3yuenue
panMoOHAJIBbHBIX YHMCEJI Ha 3TOM HE 3aKOHYHUTCS, a OyJeT NMpOAOJDKEHO B
Kypce anreOpsl 7 Kjacca, 4YTO CTAaHET CJEAYIOIIMM IPOXOJ0M BCEX
NPUHIMITHAIBHBIX BOIPOCOB, TEM CaMbIM paszJieJIeHue TPYIHOCTEH



obOsieryaeT BOCHPHUSTHE MaTepuala, a pachpeieieHne BO BpPEMEHH
CTIIOCOOCTBYET MPOYHOCTH MPHOOPETAEMBIX HABBIKOB.

IIpu o0OyuyeHUM pEIICHUIO TEKCTOBBIX 3a7ady B S5—6 Kjaccax
HCTONIB3YIOTCSI  apU(METHUESCKUE MPUEMBI  PEIICHUS. TekcToBbIe
3aJla4M, pelracMbic MPU OTPAOOTKE BBIYHUCIUTECIBHBIX HAaBBIKOB B 5—6
KJaccax, paccMaTpUBAIOTCS 3aJadd CJICAYIOIIUX BHUJIOB: 3aladyd Ha
JIBUYKCHHE, Ha YacTH, Ha IOKYNKH, Ha pPabOTy U MPOU3BOAUTEIBHOCTD,

Ha TPOLEHTHl, Ha  OTHOWIEHHWs u  nponopumu. Kpome  Toro,
oOyuaromuecss 3HAKOMSITCSI C TpPUEMaMM pElIeHHs] 3ajad  1epedopom
BO3MOXHBIX  BapWaHTOB, yd4aTrcsi  pabotatrh ¢  WHPOpPMAaLHEH,

MIPEeACTaBIICHHOW B (hopme TaOIUIl WIIH AUArpamMM.

B Ilpmmepnoii paboueii mporpamMme OpeaycMOTpeHO (GOpMHpPOBaHHE
MPOIEIEBTUUECKUX  alre0pandeckux IpeacraBieHuil. byksa KaK
CHUMBOJ HEKOTOPOrO 4YHCIa B 3aBHCUMOCTH OT MaTeMaTH4YeCKOro
KOHTCKCTa BBOJAUTCA ITIOCTCIICHHO. ByKBeHHaH CHUMBOJIMKAa MMHUPOKO
HCTIONIB3YETCSl TIPEXIE BCEro s 3alucu OOmMX YTBEPXKACHUH |
OpeaIoKeHUH, dbopmy, B Y4aCTHOCTHU 1A BBIYMCJICHUSA
TCOMCTPUYCCKUX BCIIMYHWH, B KAaYCCTBEC «3aMCCTUTCIIA» YHUCIIA.

B kypce «MartemaTukn» 5—6 KJIacCcoB IIpeCTaBJI€HAa HarjsiaHas
reomMeTpus, HarmpaBJICHHas Ha pa3BUTUC o6pa3H0ro MBIIIJICHUS,
IIPOCTPAHCTBEHHOTO BOOOPaXEHUs, M300pa3UTEIbHBIX yYMEHHH. OTO
BaXHBIM dTam B HU3YUYCHUU T'COMETPUMU, KOTOprfI OCYHICCTBJIACTCA Ha

HarjasgaaHO-IMIPaKTHUICCKOM YPOBHE, OommrupacTCsa Ha HarJsiaHO-
06pa3Hoe MBIIIJICHUC 06y‘{a101_unxc;[. bonpnras POJIb OTBOAUTCA
HpaKTI/I‘ICCKOﬁ ACATCIIBHOCTH, OIbITY, OKCIICPUMCHTY,

MoAeaupoBaHu0. OOydaromuecss 3HAKOMSITCS C TIeOMETPHYECKUMU
¢urypamMm Ha TIJIOCKOCTH M B MPOCTPAHCTBE, C WX MPOCTEHIIMMU
KOHQUTYypalMsIMHA, ydaTcsi HM300pakaTb WX Ha HEJIWHOBAaHHOU W
KJIeTyaToil Oymare, paccMaTpHBAIOT HX MNOpocTedmue cBoiicTBa. B
IIpoLecce M3Yy4YEHUs] HarIsiAHONW TI'E€OMETPUM 3HAHUS, IIOJYUYEHHBIEC
oOydJalomuMucss B HadaJIbHOW IIKOJIE, CHCTEMaTH3UPYIOTCI H
pacmupArOTCS.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CormacHo ydeOHOMYy TIulaHy B 5—6  Kjaccax  U3ydaeTcs
MHTEIrpUPOBAHHBIN IpeaMmeT «MareMaTuka», KOTOPbIH BKIIIOUAET
apudMETHYECKUA MaTepuajl H HaTJSIIHYI0 TEOMETPUIO, a TaKkKe
MPOTIC/IEBTUICCKHUE CBEIEHUSI U3 alreOphl, DJJIEMEHTbl JIOTUKA U
Hadaja ONucaTeJIbHOW CTAaTUCTUKH.

VY4eOHBIH TUIaH HA W3y4YCHUE MAaTEMaTHKH B 5—O6 Kiaccax OTBOJHT
He MeHee 5 y4eOHBIX 4acOB B HEJNEII0 B TEYSHUE KaXKJOTO roja



oOyueHus, Bcero He MeHee 340 y4eOHBIX YacoB

COIAEPKXAHUME YYEBHOT'O KYPCA (ITO 'TOIAM OBYUEHUA)
5 kjaacc

Hamypansnsie uucna u nyap

HarypansHoe uumcno. Psag  HaTypanbHBIX 4HUCel. Yucio 0.
N300pakeHre HATypaJbHBIX 4YHCEJ TOYKAaMH Ha KOOPAWHATHOM
(4UCIOBOM) MPSIMOM.

ITo3unuonHast cucrteMa cuucieHUs. Pumckas Hymepamus — Kak
MIpUMEpP HEMO3UIMOHHON CUCTeMBl cuucieHus. JlecaTuuyHas cucremMa
CUHUCIICHUS.

CpaBHeHHE HaTypaJbHBIX YHCEIN, CpPaBHCHHUE HATypPaJIbHBIX YHCEN C
HyseM. CriocoObl cpaBHeHMs. OKpyTIJICHHE HaTypaJbHBIX YHCEIL.

CrnoxeHue HaTypaJbHBIX YHCEN; CBOMCTBO HYyJIS IIPU CIOXKCHUH.
Berantanme kak = nedictBue, 00OpaTHOE  CIOXCHHMIO. Y MHOXEHHE
HATypaJlbHBIX YHCEN; CBOMCTBA HyJs WU €AUHULBI INPU YMHOXEHHUHU.
Henenue kak  jgeiicTBue, oOpaTHOe  yMHOXEHHIO. KOMITOHEHTHI
JeUCTBUM, CBSI3b MEXIY HUMU. ITpoBepka pe3yabTara
apudMeTndeckoro nevicteusa. IlepemMecTUTEIbHOE M COYETATEIBHOE
CBOWMCTBa (3aKOHBI) CJIOKEHHUSI W YMHOXEHUsSI, paclpeiaeiuTeIbHOe
CBOHCTBO (3aKOH) YMHOKCHHSI.

HUcnons3oBaHue OykB  nanst  OOO3HAYEHHs]  HEHU3BECTHOIO
KOMITOHEHTa U 3alIUCH CBOUCTB apu(dPMETHUESCKUX JICHCTBUM.

Jleautenu W KpaTHBIE dYHCJIA, pPA3J0XCHHE Ha MHOXXUTEIH.
IIpocTtbie u cocrtaBHble uucnaa. [Ipusznaku genumoctu Ha 2, 5, 10, 3,
9.JlejieHHE C OCTAaTKOM.

CreneHbp ¢ HaTypaldbHBIM ITOKa3aTeJIeM. 3alucCh 4YHCJIa B BHIE
CYMMBI pa3psiAHBIX CHAara€MbIX.

YHucnoBoe  BbIpa)XEHHE. Briuncienue - 3Ha4YEHUM  YHCIOBBIX
BBIPAXCHUMN; IIOPSIOK BBINOJIHEHUS JAeWcTBUH. lcnosib30BaHue Ipu
BBIUMCIICHHUAX II€PEMECTUTEIBHOTO M  COYETAaTeJIBHOIO  CBOMCTB
(3aKOHOB) CJIOKEHHUSI M yYMHOJKEHHS, PacHpeaesIMTEeILHOI0 CBOMCTBA
YMHOKCHHSI.

Jlpoou
IIpencraBinenne o napoOU Kak criocoOe 3amMCU YacTH BEJIUYUHEI.

OOpIkHOBEHHBIE  Apo6u. IlpaBmuIbHBIE ©W  HENpPaBWIBHBIE  JAPOOH.
CMmemranHasi  poOb; TIpPEACTaBICHHE CMELIAHHOW JpoOM B BHUIE
HENpaBWJIBHONH JpoOM ¥ BBIACICHHE IEJI0H 4YacTh yucia u3
HENPaBWJIBHOW Apobu. l3o0pakeHne apo0eil TOoYKkamMyu Ha YHCIOBOM
npsmoii. OcHOBHOe cBOWCTBO Apodu. CokpaiieHue Ipooei.



ITpuBenenue npodOu Kk HOBOMY 3HameHartelro. CpaBHeHHE IpOOCH.

CrnoxxeHrne M BBIYUTAaHHE JpoOeH. YMHOXKEHHE W JIeJICHHE JpoOeii;
B3aMMHO-0OOpaTHbBIe npobu. HaxokaeHme dYacTH IIEJIOT0 W IIEJIOTO  II0
€ro 4YacTH.

Hecsatuunast 3anuck npoOeii. [lpencraBieHue AecsITUYHONH apodu B
BUIE OOBIKHOBEHHOW. M300pa’keHHWe IECATHYHBIX IpoOeil ToOYkaMu Ha
9UCI0BOM Tpsmoii. CpaBHEHHE OECITHUYHBIX IPOOCH.

ApudmeTndeckue NEHCTBHSA C ACCATHIHBIMH ApoOsmu. OKpyriieHue
JIECSITUYHBIX JIPOOEH.

Peuwienue mexcmoeswoix 3aoau

Pemrerne  TeKCTOBBIX 3azad  apUPMETHYECKAM  CIIOCOOOM.
Pemienne normyeckux 3amad. PelieHue 3ajad niepedoOpoM  Bcex
BO3MOXXHBIX BapHaHTOB. HMcnons3oBanue nopu peCIICHUU 3ada4
TAOIHUIL U CXEM.

Pemienne 3amgau, coaepiKalluMX 3aBHCHUMOCTH, CBSI3BIBAIOLINE
BE€JIMYUHBL. CKOpPOCTBH, BpEMs, pacCTOsSIHUE; I€Ha, KOJNYECTBO,
CTOUMOCThb. EIuMHHIBI HW3MEpEeHUs: Macchl, obbeMma, LI€HBbI;
paccTosiHUs, BpEMEHH, CKOpocTU. CBs3b MEXIY €AUHULIAMHU
U3MEPEHUs KaXXK 10U BEIIUYUHBI.

Pemmenrne OCHOBHBIX 3a7lad Ha JPOOH.

IIpencraBiicHre AaHHBIX B BUJC TAOJHUI[, CTOJIOYATHIX THATPAMM.

Haznaonasa zeomempus

Harnsigaele npencraBieHusi o ¢GuUrypax Ha IUIOCKOCTH: TOYKa,
npsimMasi, OTpe30K, JIyd, Yyroji, JOMaHas, MHOTOYTOJIbHUK,
OKPY’KHOCTb, Kpyr. YroJ. IIpssMol, ocTpbIii, TYNIOH U pa3BEPHYTHIA
YIJbI.

JdnuHa orpe3ka, METpUUYECKHE €IUHULBI JAJIUHBbL. JianHa JoMaHOM,
NEPUMETP MHOIOYTroJibHUKa. M3MepeHue u MNOCTpOEHHE YIJOB C
IMOMOIIBIO TPAHCHOPTHPA.

Harnsmaeie npencraBieHuss o0  (purypax Ha  IUIOCKOCTH:
MHOTI'OYT'OJIbHUK; HOPSMOYTIOJIBHHUK, KBaJpaT; TPEYyroJbHUK, O
paBeHCTBe GUTYDP.

N300pakenne ¢uryp, B TOM 4YHCIe Ha KjIeTdaTou Oymare.
IMocTpoenne koHpUTypauid W3 dYaCTEeW MNOpsiIMOH, OKPYKHOCTH Ha
HEJIMHOBAHHOM M kjerdyaTtoil Oymare. Vcrosib30BaHUE CBOWCTB CTOPOH
¥ yTJIOB NIPSIMOYTOJIFHUKA, KBaJipaTa.

IInomane OpsIMOYrodbHUKAa U MHOTOYTOJIbHUKOB, COCTAaBJICHHBIX U3
MIPSIMOYTOJIBHUKOB, B TOM 4dYHciIe  QUryp, N300paXCHHBIX  HAa
KkieTyaToi 6ymare. EnuHUIBI U3MEepeHUs IUIOMIa .

Harnsagaele  mpeacTaBieHHMs O  NPOCTPAHCTBEHHBIX  QUTypax:
MPsIMOYTOJIGHBIN TTapaJuIesIeTuIe, Ky0, MHOTOTpaHHHUKH.



HN3o0pakeHrne TIPOCTEHIIMX MHOTOTPAaHHUKOB. Pa3BépTkn Kyba WU
napauienenuiena. Co3naHue MoOJIeed MHOTOTpaHHHKOB (M3 Oymarw,
MPOBOJIOKH, TUIACTUJIIMHA U JP.).

OO0BEM TIPAMOYTOJBFHOTO mapajuiejiernunena, Kyoda. ExuHums
n3MepeHus ooreMa.

6 K1acc

Hamypansnsie uucna

ApudmeTnueckue JCHCTBUSI C MHOTO3HAYHBIMHU  HATypPabHBIMHU
yuciaMu. YHCIOBBIE BBIPAXKEHUS, NOPSAOK JIEHCTBUM, HCIIOJIb30BaHUE
ckoOok. MHcrmonmp3oBaHME TPU  BBIYUCICHUSIX I[ME€PEMECTHTEIBHOTO U
COYETATEIBHOTO CBOMCTB CII0KEHHUS u YMHOXKEHUS,
pacrpeneIuTeIbHOTO CBOICTBa YMHOXCHUS. OxpyriieHue
HAaTypaJIbHBIX YHCEII.

Jemutenn w KpaTHBIC YHCIAa; HAMOONBINHUN OOIIWI IEIUTENb U
HamMeHbIllee obmiee KpaTHoe. JIemMMOCTh CYMMBI M IIPOWU3BEIACHHUA.
JleneHue ¢ OCTaTKOM.

Jlpoou
OOBIKHOBEHHAsT JIpoOb, OCHOBHOE CBOMCTBO ApoOW, COKpalleHHE

npobOeii. CpaBHEHHME U yHOpsIoYMBaHUE ApoOeii. Pemienue 3amgad Ha
HaXO0XXICHUE YaCTH OT IIEJOTO M IIEJOTO0 I0 ero JacTh. /[poOHoe Yucio
KaK pe3ynpTaT paelieHus. llpencraBieHWE OECITUYHON IpoOW B BHUIE
OOBIKHOBEHHOH JpOOH M BO3MOXKHOCTH HPEICTABICHUS OOBIKHOBEHHOU
apobu B BHAE JAECATHYHOU. JlecsaTuuHble ApoOM U MeTpudecKas
cuctema mep. ApudmeTndeckue NEHCTBHS W YHUCIOBBIC BBIPAKCHUS C
OOBIKHOBEHHBIMH U JIECITUYHBIMH JIPOOSIMU.

OtHouienue. JleneHne B JTAHHOM  OTHOIICHUH. Macuira6,
nponoprusi. [I[puMeHeHne TponOpIHUi MPU PEIICHUH 3a7ad.

Ilonsitue mnporeHTa. BpluucieHue NOpolEHTa  OT  BEJIWYHHBI U
BEJIMYMHBI TI0 €€ TMPOIEHTYy. BbIpaxkeHHe MNpOIEHTOB NECATUYHBIMU
npobsmu. PemeHume 3amad Ha TIPOICHTH. BrpIpa)keHHE  OTHONIICHUS
BEJIMYUH B MPOICHTAaX.

Ilonosicumenvuvie u ompuyamenvHvie YUCIA

I[MonoxurenbHble U oTpULATENbHbIE uucia. llenble uymcna. Monaynb
4uciaa, TreoMeTpuyeckas UHTEpHpeTanus MOAYJIs quca.
N300pakeHne 4YHcel HAa KOOPAWHATHOW  TIpssMOW. YmHcCIOBBIS
npomexxyTku. CpaBHeHHe dYncend. ApudMEeTHYESCKHE JICHCTBHUS C
MOJIOKUTEJIbHBIMU U OTPULATEAbHBIMHA YHUCIAMH.

IIpsiMmoyronpHasi cucrema KoopAuWHAT Ha IulockocTu. KoopauHatsel
TOYKHM Ha IUIOCKOCTH, aOcmmcca um opauHaTta. IlocTpoeHme TOdYEeK u
¢uryp Ha KOOPAWHATHOU MIOCKOCTH.



bykeennvie gviparycenusn

ITpumenenne OyKB JUIsl 3alMCH MAaTEMAaTHYECKUX BBIPAXKEHUN U
npeioxkeHnii. CBolicTBa apudMeTHYECKUX JaelcTBUil. BykBeHHBIE
BBIPAXCHUS W 4YUCJOBBIC IIOACTAHOBKU. bDyKBEHHBIE paBEHCTBA,
HaxOXXJEHHE HEHM3BECTHOro KoMmoHeHTa. dopmynsr; (Gopmymsl
ImepuMeTpa W IUIOIMIAAW NPSIMOYTOJbHHWKA, KBajapara, o0OBEMa
napajuiejenunena u Kyoa.

Pewenue mexcmoswix 3aoau

Pemrerne  TEeKCTOBBIX 3azad  apUPMETHYECKUM  CIIOCOOOM.
Pemienune normyeckux 3amad. PerieHue 3ajgad nepedoOpoM  Bcex
BO3MOHBIX BapUAHTOB.

Pemrenue 3amay, coAepiKallMX  3aBUCHUMOCTH,  CBS3BIBAOIIHUX
BEJIMYMHBI: CKOpPOCTb, BpEMs, pacCTOsIHHE;, I1leHa, KOJIWYECTBO,
CTOUMOCTB; IIPOU3BOAUTECIBHOCTH, BpeMs, 00bEM padoThl. EnumHUIEI
U3MEPEHUS: MacChl, CTOUMOCTH; pPaCCTOSHHSA, BPEMEHH, CKOPOCTH.
CBsa3b MCXKAY €AUHULaMU U3MCPCHUA Ka)K,HOfI BCJIIMYUHBI.

Pemenue 3aaa4, CBA3AaHHBIX C OTHOWICHHEM, IMPOMOPUHUOHAJIBHOCTBHIO
BCIIMYMH, IMPOICHTAMH, pCEIICHHEe OCHOBHBIX 3alady Ha IpoOH U
nporeHtel. OImeHKka U TPUKHIKA, OKPYIJICHUE pe3yibTara.
CocraBiienne OYKBEHHBIX  BBIDQKCHUH IO  YCIOBHIO  3aJadyd.
[IpencraBneHne JaHHBIX ¢ MOMOIMIBIO Tabmuil u auarpaMm. CroiOuarsie
JruarpaMmbl. YTCHHUEC U IMMTOCTPOCHUC. Yrtenue KPYTrOBbIX JUarpamMm.

Haznaonasa zeomempus

Harnsigaele npenacraBieHusi o ¢Gurypax Ha IUIOCKOCTH: TOYKa,
nopsimMasi, OTpe30K, JIyd, yroj, JOMaHas, MHOIOyIrOJIbHUK,
YeTBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPYXHOCTB, KPYT.

BzanMmHoOe pacnosioxxeHue ABYX HOpPsIMBIX Ha  INUIOCKOCTH,
napajuieJIbHbIE IpPsIMbIE, INEPHEHAUKYJISIPHbIE HpsiMble. M3mepeHnue
PacCTOSTHUM: MEXIy ABYMsl TOUKAMH, OT TOYKH [0 HOPSIMOU; AJIMHA
MapuIpyTa Ha KBaJpaTHOMN CETKe.

HN3smepenne U nocTpoeHUE YrioB ¢ MOMOIIBIO TpaHcHoOpTupa. Buasl
TPEYTOJIBbHUKOB: OCTPOYTOJbHBIN, MPSMOYTOJbHBIN, TYHNOYTIOJIbHBII;
paBHOOEOPEHHBIN, PaBHOCTOPOHHUM. YeTBIPEXyroOJbHUK, IPHUMEPHI
4eTBIPEXYrOJBHUKOB. [IpsIMOYronpHHUK, KBaapaT: MCHOJIbL30BAHUE
CBOWMCTB CTOpPOH, yIjoB, nuaroHayiei. M3oOpakeHHereomMeTpHdecKux
¢uryp Ha HeamHOBaHHOW OyMare C WCIOJB30BAHUEM IHUPKYII,
JIMHEWKH, YroJIbHHUKaA, TpaHcnoptupa. IlocTpoeHus Ha KieTdyaTol
Oymare.

ITepumerp wmHOTOyTrONBHUKA. [loHATHE TLIOHIAaAW  (PUTYPHI,
eOUMHUIIBI HM3MepeHus Iuiomanu. lIpuOmmkéHHOe W3MepeHHe
rromtaau GUryp, B TOM 4YHCJI€ Ha KBaJIPAaTHOM ceTke.



I[TpuOmm>xeHHOE U3MEpEeHHEe IJIMHBI OKPY>KHOCTH, IUIOIIAIH KpyTra.
CuMMeTpHsi: LHEeHTpaJIbHasl, OCeBas M 3epKajibHasi CHMMETPHH.
[TocTpoeHne CHMMETPUYHBIX (GUTYP.
Harmsigaele  mpejacTaBiieHHMss O NPOCTPAHCTBEHHBIX  (Urypax:
rapajuiesienurie]l, Ky0, npusMa, NMUpamMuia, KOHYC, MWIMHIp, M[Iap |
chepa. HM3obpaxeHnne MpOCTpaHCTBEHHBIX ¢uryp. IlpmMmepsr pa3BEpTOK

MHOFOFpaHHI/IKOB, I_[I/IJ'II/IH,Hpa u KOHyca. C03I[aHI/Ie Moﬂeﬂeﬁ
MIPOCTPAHCTBEHHBIX ¢uryp (u3 Oymaru, IpPOBOJIOKH, IUIACTWJIMHA |
ap.).

ITonsitne o0BEMa; eaMHULIBI U3MepeHust o0beMa. OOBEM TIPSIMO -
YTOJIBHOTO mapajuiejienuena, Kyoa.

[IJTAHUPYEMBIE TIPEJIMETHBIE PE3VJIbTATBI OCBOEHUS [TPUMEPHOI
PABOYEU [TPOI'PAMMBI KYPCA (ITO TOAAM OBYUEHU )

OcBoeHne ydyeOHOro Kypca «MaTemaruka» B 5—6 KjaccaXx OCHOBHOI
IIKOJIBI JIOJDKHO OOECTeYMBaTh JIOCTHIKEHHE CIEAYIOIINX IPEIMETHBIX
00pa3oBaTENbHBIX PE3yJIbTATOB:

5 knacc

Yucna u epiuucnenus

1. TlonmMaTe W TpPaBWIBHO YIOTPEOIATH TEPMHHBI, CBSI3aHHBIC C
HATYypaJIbHBIMHU  YHCJIaMHU, OOBIKHOBEHHBIMH M  JECSITUYHBIMH
JIPOOSIMH.

2. CpaBHHUBATH u YIOPSIIOYNBATH HaTypaJIbHbIC 4qucia,
CpaBHMBaTh B IIPOCTEHIIMX CIydasXx OOBIKHOBEHHBIE JpoOH,
JIeCATUYHBIE TPOOH.

3. CoOTHOCHTHP TOYKY Ha KOOPAWHATHOW (YHUCIOBOW) mpsIMON C
COOTBETCTBYIOIIMM €l YHCIIOM U H300pakaTb HaTypaJbHbIC
YHCIa TOYKAMU Ha KOOPJUHATHOW (YUCIIOBOM) MHPSIMOM.

4. BpmomHATE apu@METHUECKHe JAEeHCTBUS C HATypaJbHBIMHA
YHUCIIaMHM, C OOBIKHOBEHHBIMH  JIPOOSIMHM B  IPOCTEHIINX
cllydasx.

5. BBIMOJHATH NPOBEPKY, HPUKHUJIKY PE3yIbTaTa BEIYHUCICHUH.

6. OKpyrisiTb HaTypalbHbIE YHCIA.

Pewienue mexcmoswvix 3aoau

1. Pemath TEKCTOBBIC 3aJadqdl apUPMETHUUYCCKUM CIIOCOOOM U C
MOMOIIILIO OpPraHU30BaHHOTO KOHEYHOTO nepebopa BCEX
BO3MOYKHBIXBAPUAHTOB.

2. Pemars 3amadu, coJieprKalile 3aBUCUMOCTHU, CBS3BIBAIOIIHE
BEJIMYUHBI: CKOPOCTh, BpPEMSI, pacCCTOsIHUE; II€Ha, KOJHUYECTBO,
CTOUMOCTD.

3. Hcnonwp30BaTh KpaTKWE 3aIlUCH, CXEMbI, TaOJHUIBI, OO0O3HAYCHUS



10.

11.

MIpU pEIICHUH 3aiad.

Ilonp30BaTbCsl OCHOBHBIMM €IMHUIIAMH  H3MEPEHUS: LICHBI,
MaccChbl; PacCTOSIHUS, BPEMEHH, CKOPOCTH; BBIP@XKATh  OJHHU
€IMHUIIBI BEJIMYUHBI Yepe3 IpyTHE.

H3Bnekats, aHAJIM3UPOBATH, OIICHUBATh nHbOpPMAITHIO,
MpeICTaBJIICHHYI0O B  Taliuie, Ha CTOJI0YaTOH jauarpamme,
UHTEPOPETUPOBATE IIPE/ICTABICHHBIC JIaHHBIE, HCIIOJIb30BaTh

JaHHBIC IIPpU PCINICHUN 3a1a4.

Haznaonasa zeomempusn
[Tonp30BaThCsT TCOMETPUUCCKUMHU  IOHSITHUSIMH: TOYKa, MpsMas,
OTPE30K, JIy4, Yroj, MHOTOYTOJIbHUK, OKPY)KHOCTb, KPYT.
I[IpuBoauTh HpPUMEPBl OOBECKTOB OKPYXKAIIIECTO MHUPA, HMCIOIINX
(hopMy M3yUEHHBIX T€OMETPUUECKUX (DHUTYP.

Hcnomp3oBaTh TCPMHUHOJIOTHUIO, CB3aHHYKHO C YIJlaMH: BCEpHIMHA

CTOPOHA; C MHOTOYTI'OJBHUKAMH: YTOI, BEPIINHA, CTOpOHa,
JIUaroHallb; C OKPY’>KHOCTBIO: paaguycC, AHMAMETp, LEHTP.
N306paxath U3yYCHHBIC T€OMETPUYECKHUE ¢burypst Ha

HEJIMHOBAHHON M KJIeTYaTOil OymMare C IOMOIIBIO LHUPKYJIS H
JIMHEUKH.

HaxomuTe nimuHBI OTPE3KOB HEIMOCPEICTBEHHBIM H3MEPEHHUEM C
IIOMOIIBIO JIMHEHKH, CTPOUTH OTPE3KH 3aJaHHOW UIMHBI; CTPOUTH
OKPY’KHOCTB 3aJJaHHOTO pajuyca.

Hcnonp30BaTh CBOWCTBA CTOPOH W YIJIOB MPSIMOYTOJBHUKA,
KBaJpaTta Ui WX [OCTPOEHUS, BBIYUCICHHUS IUIOMIAAN U
nepuMeTpa.

BpraucisiTe niepuMeTp M IUIOIAJb KBajpara, MpsIMOYTOJIbHUKA,
(uryp, cocTaBIEHHBIX W3 TNPSIMOYTOJIBHHUKOB, B TOM YHCIIE
(uryp, n3o00pak€HHBIX Ha KJIeTYaTOW Oymare.

[Tosib30BaThCsI OCHOBHBIMM METPUYECKMMH EIMHULIAMH HU3MEpPEHUS
JUITMHBI, TUIONIAJIM; BBIPAXKaTh OJHHM EJIHHHIbI BEJIWYHHBI 4Yepes
JApyrue.

PacrioznaBats rapauiesyIenumnen, KyO, HCTI0JIH30BaTh
TEPMHUHOJIOTHIO: BeplInHa, peOpo rpaHb, HU3MEPEHHs;, HaXOIUTh
U3MEepeHusmapajesenunena, Kyoa.

Berauciaste 00beM  KkyOa, mnapaiiesienuiie/ia Mno 3aJaHHBIM
U3MEpPEHUSIM, ITOJIb30BATHCS SAUHUIIAMH U3MEPEeHUs oO0BbeMa.
Pemarte HeclioKHBIE 33auyM  HAa  M3MEPEHHE  TI'€OMETPHUYECKHUX
BEJIMYUH B NPAKTHYECKUX CUTYaLIHSIX.



6 KJIacce

Yucna u évtuucienusn

1.

3HaTh W TOHHMATh TEPMHHBI, CBS3aHHBIC C PA3IUIHBIMHU
BUJIAaMU YHUCEJI U CIOCO0AMU UX 3aIUCH, IIEPEXOAUTH (ECIIH TO
BO3MO>XHO)OT OJHOM (OPMBI 3aITUCH YHUCIIa K IPYTrou.
CpaBHMBaTh M YHOPSAOYMBATH LIEJIbIC YHCJA, OOBIKHOBEHHBIE
U JeCSATHYHBIE ApOOM, CPAaBHMBATH YHCIA OJHOTO M PA3HBIX
3HAKOB.

BemomnHATE, codeTras YCTHbIE W NHCBMEHHBIE MPHUCMEL,
apudmMeTHyeckrue JAEeHCTBUS C HATypaJIbHBIMH M LEJIBIMHU
YHCJIaMHM, OOBIKHOBEHHBIMH U JECATUYHBIMU  JpoOsiMu,
MHOJIOKUTEABHBIMU U OTPULIATEIILHBIMUA YHUCIIAMHU.

BeraucasTe 3Ha4YE€HHUS YHCIOBBIX BBIPAXXEHUM, BBIIIOJIHATH
ONPUKUJKY U OLIEHKY pe3yJibTaTa BBIYHCIICHUI; BBINIOJHSITH
npeoOpa3oBaHUST YMCIOBBIX BBIPAXKECHUIT HA OCHOBE CBOMCTB
apuMEeTHICSCKUX OCUCTBUIA.

CoOTHOCUTH TOYKY Ha KOOPJAUHATHOM NpsIMOU c
COOTBETCTBYIOIIMM € YUCJIOM M H300pakaTh YHCIA TOYKAMU
Ha KOOPJAWHATHON MPsIMOM, HAXOAUTHh MOJYJb YHCIA.

COOTHOCUTHh TOYKH B IPSIMOYrOJIBHONH CHCTEME KOOpAWHAT C
KOOpJIMHATAMH 3TOW TOYKH.

OKpyTJISITh  1IeJbI€ YHCIIa W JIECSITHYHBIE JpOOHM, HAXOINUTh
MPUOIMKEHNST YHCeIl.

Yucnosvle u 6yK8€HHble sblpajricenus

1.

4.

Ilonumates m yHOTpe6H$ITL TCPMHUHBI, CBA3aHHBLIC C 3allMCbHIO
CTCIICHU 4YHUCJIa, HAXOAUTHL KBaapar H Ky6 qyuciia, BBIYHUCIIATH
3HAYCHUSA YUCIOBBIX BBIpa)I(eHPIfI, cocCpiKalux CTCIICHU.

IToms30BaThCs NIpU3HAKaMHU JIeITUMOCTH, packiaabIBaTh
HaTypallbHbIE YHCJIa HA MPOCTHIE MHOXUTEIU.

[Tonmp3oBaThest  MacmTaboOM, — COCTAaBIATH — NPONOPLHMH  H
oTHouieHusl. Mcrnonb30oBaTh OYyKBBI JUisi OOO3HAYEHMsSI YHCEI
IpU  3allUCH  MaTEeMaTHYeCKUX  BBIPAXXEHUM,  COCTaBIISTH
OyKBEHHBIC BBIPOKEHUS W (QOPMYJIBI, HAXOJUTH 3HAYCHUS
OyKBEHHBIX BBIPaKEHUH, OCYILIECTBIAS HEOOXOMMBbIE

ITOJICTAaHOBKHA W TIpeoOpa3OBaHUA.
HaxonuTe HEM3BECTHBIN KOMIIOHEHT pPaBEHCTBaA.

Pewenue mexcmoswvix 3aoau

1.

PemaTb MHOIrouniaroBbsI¢ TCKCTOBBIC 3aa9Yun apI/Iq)MeTI/IT-IeCKI/IM
crioco0om.

PemaTb 3aJa4Hu, CBsI3aHHBIC C OTHOIICHUECM,
HpOHOpHI/IOHaHI)HOCTBIO BCJIMYHH, HpOHeHTaMI/I; pemaTL TpI/I



OCHOBHBIC 3a7layll Ha JPOOM WU TPOICHTHI.

Pemate 3amaum, coaepikalue 3aBUCUMOCTH, CBSI3bIBAIOIIHE
BEJIMYUHBL: CKOPOCTb, BpPEMs, PACCTOSHHUE, II€HA, KOJIWYECTBO,
CTOMMOCTB;, NPOU3BOJIUTEIBHOCTh, Bpems, o00beMa paboTHl,
HCTIONIB3YSI  apu(PMETHYECKUEe JICHCTBUS, OIEHKY, IPUKUIKY;
MOJIb30BaThCS €IMHALIAMU HU3MEpPEHUs COOTBETCTBYIOIIUX
BEJIMYHH.

CocTaBisiTe OyKBEHHBIE BBIPQKCHHUS I10 YCIOBHIO 3aJadH.
W3Bnekats wHpOpMANUIO, TIPEACTAaBICHHYIO B Tabimiax, Ha
JINHEUHOMH, cTonovaToi U KpYroBou JuarpaMmax,
UHTEPOPETUPOBATh  IPEACTABICHHBIC  JaHHBIC; HCIOIB30BaTh
JIaHHBIE NIPU PEIIEHUN 3a7ad.

IIpencraBisate WHOOPMAIIUIO C TMOMOIIBIO TaOJHII, JUMHCHHOW W
cronbyaTol auarpamMm.

Haznaonaa zeomempus

1.

IIpuBoauTe HpUMEpHl OOBEKTOB OKPYXKAIOIIETO MHpa, HMEIOIIUX
dbopmy  m3ydEHHBIX TeOMETPUIECKUX TUTOCKUX 31
MPOCTPAHCTBEHHBIX (UTYp, TPUMEPHI PaBHBIX M CUMMETPUYHBIX
uryp.

H300paxaTrh € IOMOIIBIO LMPKYJS, JIMHEWKH, TpaHCIOpPTHpa Ha
HEIIMHOBAaHHONW ®  KJeT4aToii Oymare W3ydeHHbBIE IUIOCKHE

reoMeTpudyeckue (QGurypsl u KoH(puUrypaunmu, CHUMMETPHUYHBIC
dburypsr.

ITosib30BaThCsI TE€OMETPUUYECKUMH IIOHSATHSIMH: PaBEHCTBO QUryp,
CHUMMETpHs;  HMCIOJIb30BAaTh  TEPMHUHOJIOTHIO,  CBSI3aHHYIO  C
CHMMETpPHEI: OCh CHUMMETPHH, LIEHTP CUMMETPHH.

HaxoauTe  BeIWYMHBI  YIVIOB  H3MEPEHUEM  C ITOMOIIBIO

TpPaHCIOPTHUPA, CTPOUTH YIJIbI 3aJaHHON BEJIWYMHBI, MOJIb30BATHCS
IIpU pEUICHUU 3ahad IpalyCHOM Mepoil yIJIOB; pacllo3HaBaTb Ha
qepTeKax OCTPBIA, MPSIMOM, Pa3BEPHYTHIM M TYIOH YIJIBI
Brruucaare JUINHY HOMaHOﬁ, IepuMeTp MHOTOYTOJIbHUKA,
HOJIb30BaThCSl €QUHUIAMU HU3MEPEHHUsl JUIMHBI, BbIPaXXaTh OIHU
€IUHULbl U3MEPEHUS JUIMHBI 4epe3 JApyrue.

HaxoauTte, ncnionp3yst 4epTEKHBIE UHCTPYMEHTBI, PACCTOSTHUSL:
MEXKAY ABYMs TOYKaMH, OT TOYKH IO HpHMOﬁ, JJINHY IIYTHU Ha
KBaJIpaTHOU CETKeE.

Broraucasate IIouiaab duryp, COCTaBJIEHHBIX us3
IIPAMOYI'OJIbHUKOB, HCIIOJIB30BaTh pa3buecHue Ha
OpsIMOYTOJIBHUKH, Ha paBHbIE (QUIYypHI, JOCTpaMBaHUE 10
OpAMOYTOJIbHUKA, ITIOJIB30BAaThHCHA OCHOBHBIMHA CAUHUIIaAaMH
U3MEpEeHHUsl IUIOIAaJu; BbIpaXXaTh OJHU €IUHUIbI U3MEPEHUS
IUIOIL AN Yepe3 ApYyTHUe.



10.

11.

Pacno3naBaTh Ha MOZEISIX W H300paKCHUAX NHPAMHAY, KOHYC,

LWJIMHIP, MCIOJB30BaTh  TEPMHHOJIOTHIO:  BeplIMHA,  pedpo,
TpaHb, OCHOBaHHE, pa3BEpTKa.

H3obpaxarts Ha KJIeT9aTOH Oymare MIPSIMOYTOJILHBIA
rapauIeJIeUIIeI.

BrerauciasaTte 00BEM TIPSIMOYTOJIBHOTO MHapajulejienunesia, Kyoa,
MOJIb30BAaTHCSI OCHOBHBIMU €IMHHUIIAMH HW3MEpPEHHUsI 00beMa;
BBIpaKaTh OJHU €AWHUIILI U3MEPEHUsI 00bEMa yepes JIpyTrue.
Pemarte HecnoXHBIE 33Jadyd Ha HAXOXJACHHE TI'€OMETPUYECKHUX
BEJIMYHMH B MPAKTUYCCKUX CUTYyaIUsX.



TEMATHYECKOE IVIAHUPOBAHUE YYEBHOI'O KYPCA (IIO TOJAM OBYYEHHA)
5 kaacc (e menee 170 4)

Ha3zBanue
pazaena (TemMbl)
Kypca (4ucJI0
J4acoB)

OcHoBHoOe coaeps:kaHue

OcHOBHBbIE BH/bI 1eATeIbHOCTH
00yuaIuxcs

JJIeKTPOHHBIE
(uudposkie
o0pa3oBare/ibHbIE
pecypcbl)

HarypaJjbHble
LU ER
JlelicTBUsIC
HATYpPaJbHbIMHU
yncaamu (43 4)

HecstTuunas cucrema
CUHNCJICHUSI. Pan
HATypaIbHBIX YHCEJl.

Harypansubiii psaa. Ywucno 0.

HartypanbHsble 4quciia Ha
KOOPAWHATHOM OpsIMOH.
CpaBHeHUe, OKpyTJICHHUE

HaTypaJbHbIX YUCEIL.

Apudmernaeckue OEUCTBUA C

HaTypajlbHbIMU 4uCcIIaMu.
CpoiicTBa Hylsl TPU CIIOXKEHUH
u YMHOKEHHUHU, cBoOlcTBa
€IUHULBI [OpU  YMHOXXEHHHU.
IlepemecTurenbHOE u
COYETATENbHOE CBOMCTBa
CIIOKEHUST u YMHOXEHUS,
pacripe/ieJIMTeIbHOEe  CBOMCTBO
YMHOXCHUA.

Jlenurenun M KpaTHbIE YHCIIA,
pas3ioxxeHue qucia Ha
MHO>XXHUTEIIH. Jenenune C

qI/ITaTL, 3anMcCbhbiBaThH, CPpaBHUBATh
HaTypaJdbHBIC YHWCIIa; HNpeaJaratb M

00CyKIaTh Crnocoobl
YOOPSIIOUYNBAHUS YHCEI.
H3ob6paxars KOOPJIMHATHYO

NpsIMyI0, 0TMe4aTh YHCJIa TOYKAMH
Ha KOOpPJAMHATHOU npsiMOH,
HAXOAUTh KOOPJIUHATHI TOYKU.
HccaenoBarhb CBOlicTBa
HaTypaJbHOro psiaa, uyuces 0 u 1 npu
CIIOKEHUU M yMHO>KECHUU.

HUcnouab3oBats NpaBUJIo
OKPYTJICHHS] HATypaJlbHbIX YHCEN.
BrpinonHATH apudmeruyeckue

AeliCTBUSI C HATYPAJIbHBIMU YHCIIAMHU,
BBIYUCJISITH 3HAUYCHUST YUCIOBBIX
BBIPOKEHUH CO CKOOKaMH U 0e3
CKOOOK.

3anuceIBaTh IPOU3BE/ICHUE B BUIE

CTEIEHU, YUTATh CTENEHH,
HCHO0JIb30BAThH TEePMHHOJIOTHIO
(ocHoBanmue, I1OKa3aTeb),




OCTaTKOM. IIpocteie u
coctaBHble uucna. IlpuszHaku
nexumocTy Ha 2, 5, 10, 3, 9.

Crenesnn c HaTypaJIbHbIM
ITOKa3aTeIIeM.

BBIYUCJIATH 3HAYEHUSI CTEIICHEH.
BbINOJIHATH NPUKUAKY U OLECHKY
3HAUEHUH YMCIIOBBIX BBIPAXKEHU,
npeIaraTb U NPpUMEeHATh MPHUEMBI
NP0 BEPKM BBIUNCIICHUH.
Hcnonb30BaTh NpH  BBIYHCICHUAX
MIEPEMECTUTEIIPHOE M COYETATEIbHOE
CBOMCTBA CIIOKEHUS U YMHOXEHMUS,

pacrpeeuTebHOe CBOWMCTBO
YMHOXEHUsS;  (OpMYJHPOBATHL U
MPUMEHSATH npaBuJa
npeoopa3oBaHUs YHCJIOBBIX

BBIDKEHUII Ha OCHOBE CBOMCTB
apu(PMETHUYCCKHUX NCHCTBUI.




YHucnosble BBIPAXKEHUS;
MOPSAAOK ACHUCTBUN.

Pemienne TeKCTOBBIX 3a/1a4 Ha
BCe apupMeTHIecKue
JIeHCTBUSI, Ha JBHWIXKEHHUE U
HOKYIKH

Hccaenosarnb YHCJIOBBIE
3aKOHOMEPHOCTH, BbIIBUIaTh "
000CHOBBIBATH TUIIOTE3bI,
¢popmyaupoBaTs 00001IeHHA H BBIBOJbI
o pe3yibTaraM MNPOBEICHHOIO
HCCIIEAOBAHMUS. DopMyIUpPOBATH
ompejaeJieHUsl JEIUTENslT U KpaTHOro,
Ha3bIBaTh JCIWUTEIIM U KpaTHBIC YHCIA;
pacno3HaBaTh IPOCTBIE U COCTaBHBIC
yucia; ¢GopMyJUpPOBAThL U NPUMEHSThH
NPU3HAKHU JIEJIMMOCTU Ha 2, 3, 5, 9, 10;
NPUMEHATh AJTOPUTM  Pa3JIOKCHUSA
Ypciia  Ha  TPOCTBIE  MHOXXHUTEIH;
HAXOJAUTh OCTaTKU OT JCJCHUA U
HETIOJTHOE YacTHOE.

Pacnio3HaBaTh WHCTHHHBIE U JIOXKHBIC

BBICKA3bIBAHUS o HATypaJIbHBIX
qucliax, MNPUBOAUTHL NpPUMEPbI U
KOHTPIPUMEPHI, CTPOUTH
BBLICKA3bIBAHUS u OTpUIIAHUS
BBICKa3bIBaHU U o CBOMCTBax
HATypaJIbHBIX YHUCEI.

KouncrpyunpoBarts MaTeMaTHYeCKue

NPeJI0KeHUS] C TIOMOIIBIO CBA30K «ID»,
«UIIW», «ECIU..., TO...».

Pematn TEKCTOBBIE 3a7auu
apupMeTHIECKUM criocooom,
HCMOJIb30BATh 3aBHCHUMOCTH MEXIy
BEJIMYHMHAMHU (ckopocTb, Bpems,
paccTosiHuE; IeHa, KOJIMYECTBO,
CTOMMOCTh U JIp.): AHAJIHU3MPOBATH U
OCMBICJIUBAThH TEKCT 3aJa4u,

JJIEKTPOHH
ble
(uudposbie
oOpa3oBareJ
bHbIE

pecypchl)




nepepopMyIMpoOBaTh yCIIOBUE,
H3BJIEKATh  HEOOXOJMMBIC  JIaHHBIC,
YCTAHABJIMBATH 3aBUCHMOCTH MEXIY
BEJIMYMHAMH, CTPOUTh  JIOTHUYECKYIO
LENOYKY pacCyKICHUM.

MojaeanpoBaTth XOJ peIICHUs 3adadd
c MIOMOIIBIO pUCYHKa, CXEMBI,
TaOIUIBL.

IlpuBoautrs, pa3duparb, OLEHUBATH
pas3iIndYHbIC PCUICHUA, 3allMCU PCUHICHUH
TEKCTOBBIX 3ajad.

Kputnyeckn oueHMBATBH IOJTYyYCHHBIN

pe3yibrar, OCYIEeCTBJISITh
CaMOKOHTPOJIb, TMPOBEPsisi OTBET Ha
COOTBETCTBHE  YCJIIOBHIO, HAXOJAHUTh
OLIHOKH.

Pemath 3azaun ¢ momMolinbro nepedopa
BCEX BO3MO>KHBIXBapHUAHTOB.

3HAKOMHUTBCSI € HMCTOpPUell pa3BUTHS
apudMeTHKH




HasBanme
pasjaena (TemMbl)
Kypca (4McJI0
4acoB)

OcHoBHOE cojep:kaHue

OcHOBHbBIE BH/BI 1eATEIbHOCTH
ol0yyamommuxes

JIeKTPOHHBIE
(uudposbie
00pa3oBaTeIbHBI
e pecypchbl)

Harasaanas
reoMeTpus.
JIMHUM HA
niockoctu (12

1)

Touka, mpsimasi, OTpPe30K, Jy4.
Jlomanas. W3mepeHue IIIHMHBI

OTpeE3Ka, METpUUYECKUE
€IUHUIIBI HU3MEPEHUs JIJIUHBI.
OKpy>XHOCTBU KPYT.
IIpakTuueckas paboTta
«IlocTtpoenue y30pa u3
OKPY>KHOCTEW.

Yro. IIpsmoii, OCTpBIN,

TYyHNOW W Pa3BEPHYTHIH yIJbI.
N3mepeHue yrios.

IIpakTuueckas
«llocTpoeHue yrios»

pabora

Pacno3naBaTh Ha yeprekax, pUCYHKax,
OIHMCHIBATD, HCIIONB3Y S
TEPMHHOJIOTHIO, W  H300paxkaTh C
IIOMOIIBIO YEPTEIKHBIX HHCTPYMEHTOB:

TOUYKY, NpSIMYyIO, OTPE30K, JIyd, YIOJI,
JIOMaHYI0, OKPY>XHOCTb.
PacnosHaBaTh, NPUBOAUTHL NPHUMeEPbI

O00BEKTOB pPEaTbHOTO MHpPA, HMEIOIINX
¢hopmMy wu3y4YCHHBIX (HUTYp, OLEHHBATH
WX JIMHEHHBIE pa3Mephl.

Hcnoab3oBaTh JUHEHKY U
TPAHCIIOPTUP KaK HHCTPYMEHTHI ISt
MIOCTPOCHUS U U3MEPEHUS: U3MEPATh
JUIMHY OT-pe3Ka, BeJINYNHY YTJIa;
CTPOUTH OTPE30K 3aITaHHOU JJIUHBI,
yroJ1, 3aJJaHHOI BEJIMYUHBI;
OTKJIAABIBATH I[IUPKYJIEM pPaBHBIC
OTPE3KHU, CTPOUTh OKPY>KHOCTh
3amaHHoro paanyca.M3o0paxats
KOH(MUTYpaIuyu reoMeTpu4YecKux puryp
M30TPE3KOB, OKPYXHOCTEH, UX
yacTel Ha HEJIMHOBAHHOWM KJIeTYATOU
Oymare; npeajaraTb, ONMCHIBATh H
00CyKIAaTh CIOCO0OBI, AJITOPUTMBI
IIOCTPOCHMUS.

PacnosnaBare u u300paxkaTh Ha
HEJIMHOBAHHOW W KJIETYATOW Oymare




MIPSIMO¥A, OCTPBIH, TYIIOH, pa3BEPHYTHIA
YIJbl; CPABHUBATH YTJIBL.

Bb1uuciasaTb JJINHBI OTPE3KOB,
JIOMaHBIX.
IHonumarthb ) 4 HCIIOJb30BaATh npu

pellleHuH 3a/a4 3aBHCHMOCTH MEXIY
SIUHULAMH  METPUYECKOH  CHCTEeMBI
Mep; 3HAKOMHUTBLCH C HEMETPHUYECKUMU
CHCTEeMaMH Mep; BBIPAXKATH JUINHY B
pa3auYHBIX  €QUHHIAX  U3MEpCHHSI.
HUccaenoBatnh durypst u
KOH(HUTYypaluu, UCIONb3ysl HH(PPOBHIS
pecypchl

OObIKHOBEHHBIE
npoou (48 1)

JpoO6sb.

ITpaBunbHbIE u
HETIpaBUJILHBIC poou.
OCHOBHOE  CBOWCTBO  JIpoOwH.
CpaBaenue npobeit. Cnoxenue
M BblUMTAaHUE OOBIKHOBEHHBIX
npobOeii. CwmemnranHass — ApoOb.
YMHOXKEHHE u aeJieHue
OOBIKHOBEHHBIX npobeit;
B3aMMHO-00paTHbIE Jpoowu.
Penienme  TEKCTOBBIX — 3ajad,
coJIeprKaIInx npoou.
OCHOBHBIC 3aJ1a4d Ha JIPOOH.

IlpumeHenue OyKB 151
3arnmcu MaTeMaTHUYECKUX
BBIPpAYKEHUW UITPEIIOXKECHUN

MopaenunpoBarhb B rpadu4ecKkoi,
npeaMeTHo  ¢opme, C  ITOMOIIBIO
KOMIIBIOTEpPA IOHSTHS W CBOMCTBA,

CBsI3aHHBIE C OOBIKHOBEHHOH JIPOOBIO.
YuraTh ¥ 3aNMCHIBATH, CPABHUBATH
0OBIKHOBEHHBIE npoOw, mpeaIaraThb,
000CHOBBIBATh U 00CYKIATH CHOCOOBI
YIIOPSIOYNBAHUS TPOOEH.

HN3o00paxkaTs OOBIKHOBEHHBIE JpOOH
TOYKaMHd Ha KOOPJAUHATHON IIpSIMOM;
HCIO0JIb30BATH KOOPJIMHATHYIO
NpsIMYIO TUTSI CPaBHEHHS IPOOEH.
®opmyJINpoBaTh, 3anuchbIBaTh c
NMOMOIILI0 OYKB OCHOBHOE CBOWCTBO
OOBIKHOBEHHOW JIpoOH; MCMOJb30BaTh
OCHOBHOE CBOWCTBO poou TS
COKpaleHus: Apodeil M mpuBeneHUs
poOH K HOBOMY 3HAaMEHATEITIO.




IpeacTaBisiTh CMCHIAHHYIO JIpOOL B
BUJE  HENPaBWIBHOW U  BBIIACIATH
[EJIYI0 YacTh YKCJIa W3 HEMPaBUILHOU
npoou.

BpInoHATH apudpmernyeckue
JelicTBUS C OOBIKHOBEHHBIMH JPOOSIMH;
NMPUMEHATH cBoOlicTBa
apu(pMEeTHICCKUX nercTBui IS

panuoHaIU3alMi BBIYUCICHUN.
BbINOJHATL NPUKUHAKY M OLEHKY
pe3yibTaTta BBIYMCICHUH; MNpeajaratb W
NPUMEHATH MPHEMBI NPOBEpPKH
BBIYMCIICHUH.

IlpoBoauThs wHcCcIeIOBAHUSA CBOMWCTB
npoOei, Oonupasch Ha  YWCJIOBEIC
SKCIEPUMEHTHI (B TOM YHCIIC C
TIOMOIIIBIO KOMITBIOTEPA).
Pacno3HaBaTh HWCTUHHBIE U JIOXKHBIE
BBICKA3bIBAHUSI O JPOOSX, NMPUBOAUTH
NnpuMepbl U KOHTPOPUMEPHI, CTPOUTH

BbICKA3bIBAHUSA u OTpULIAHUS
BBICKAa3bIBAHUH.

Pemartn TEKCTOBBIE 3a/1a4u,
collepKaliue JpOOHBIC JaHHBIC, u

3aJadyd Ha HaxXO0XIACHHEC YaCTu ILECJI0I0o
" 1ICJ0ro 1mo €ro 4actu, BBIABJJIATL HX
CX0ACTBA M pa3Jinvuus.




MopeaupoBaTh XOJ pEIICHHS 3afadu
c TIOMOIIBIO pUCYHKa, CXEMBI,
TaOIUIEI.

IIpuBoauThL, pa3déupaTtbh, OLUCHHUBATH
pa3IuYHbIe PELIeHUs, 3allUCU pPEIIeHUN
TEKCTOBBIX 3ajad.

Kpurnyecku oueHUBATH I10JyUYECHHbII

pe3yJibTar, OCYIIIECTBIATH
CaMOKOHTPOJIb, TPOBEpPsisi OTBET Ha
COOTBETCTBHE  YCJIOBHIO, HaXOIHUTh
OLIUOKHU.

3HAKOMHUTBCA € HCTOPHEH pa3BUTHS]
apuPMETHKU

Harasagnas
reoMerpus.
MHOroyro/JibHu
k(10 4)

MHOTOyroJabHUKHU.
YeThIpeXyTOJIbHUK,
MPSIMOYTOJILHUK, KBajgpart.

[IpakTHueckas paboTta
«lIlocTpoeHue
OpsAMOYTOJIbHUKA c
3alaHHbIMHA CTOpOHaAMH Ha
HEJIWHOBAHHOU Oymare.

TpeyroabHUK.

IMnomans u MEpUMETP
pPsIMOYIOJIbHUKA u
MHOTI'OYI'OJIbHUKOB,
COCTaBJICHHBIX us3
IPSIMOYI'OJIbHUKOB, €IUHUIIbI
U3MEPEHUA TIOIIATH.

HepHMeTp MHOT'OYTOJIbHHUKA

OnuchIBaTh, HCHOJb3YS
TePMHMHOJIOTHIO, H300paxkaTh c
MOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB
U OT PYKH, MOJEIHPOBATH M3 Oymaru
MHOIOYTOJIBHUKHU.

IIpuBoauTs NpUMEPbI  OOBEKTOB
peallbHOTO MUpa, HUMelomuXx (opmy
MHOIOYTOJIBHUKA,  IPsIMOYTOJbHUKA,
KBajgpaTa, TPEYroJbHHUKA, OLEHUBATH
UX JUHEHHBbIE pa3zMepbl. BbIYMCIATH:

nepuMeTp TpeyTOJIFHHKA,
OpSIMOYTOJIBHUKA,  MHOTOYTOJBHHKA;
Iomagb MPSIMOYTOJIbHUKA,
KBaJpara.

H3o00paxaTts OCTPOYI'OJIbHBIC,

PSIMOYTOJIFHBIC u TYTHOYTOJIbHBIC
TPEYTOJIbHUKMU.




Crpouts Ha HEJIIMHOBAaHHOM 51

KJIeT4aTon Oymare KBaapar u
NPSIMOYTOJIBHUK c 3a/IaHHBIMU
JUIMHAMHU ~ CTOPOH. HccnenosBath

CBOMCTBa MNPSMOYTOJILHUKA, KBajpara
IMyTEéM DKCIEpUMEHTa, HaOJIIoaeHHUS,
U3MEepeHus, MOJEIUPOBAHUS;
CpaBHMBaTh CBOWMCTBa KBaapaTa WU
MIPSIMOYTOJIBHUKA.

Koncrpynposars MaTeMaTHYecKHe
NpeIJI0KeHHs C IOMOIIBIO CBSI30K
«HEKOTOPBIN», «TI00011.

Pacno3znaBaTh HCTHHHBIE U JIOXKHBIC
BBICKA3bIBaHUSI O MHOTOYTI'OJIbHUKAX,
NMPHUBOAUTH npuMepsbI u
KOHTPIIPUMEDBI.

HccnegoBaTh 3aBHCHMOCTB IUIONIAH
KBaJipaTa OT JUIMHBI €T0 CTOPOHEI.
Hcnonb3oBars cBOMCTBA KBaJApAaTHOU
CeTKM  JJIsI  TOCTpOoeHus  uryp;
pa3ouBaTh IPSIMOYTOJIEHUK Ha
KBaJIpaThl, TPEYTOJIbHHUKH;
CcOCTABJATH (QUIYpHl M3 KBaJIpaToOB M
NPSIMOYTOJILHUKOB M HaXOJAUTh HX
miomanab, pasouBatb (QUIYpbHl  Ha
NPsSIMOYTOJILHUKA W KBaJpaThl U
HAXOJIUTh WX IJIOLIA/b.

BpIpa:kaTh BEIMYMHY IUIOLIAAA B
PAa3INYHBIX COWHHIAX H3MEPECHUS




METPUYECKON CHCTEMBI Mep, NOHMMATh
H HCHOJBb30BATh 3aBHCHUMOCTH MEXIY
METPUYECKUMH EIWHUIAMH H3MEPECHUS
TUTOIIA U,

3HaKOMHTBHCH c npuMepaMu
NpUMeHeHHs1 ITUIOIIAJIM W TepuUMeTpa B
MPaKTUYECKUX  CHUTYyaIUsIX. Pematnb
3aa4u us3 peanbHOI JKU3HU,

npexiaratb M 00CYXKIaTh pa3jHYHbIE
cnmoco0Obl peleHus 3aaa4y

BbINOJHATH apupMeTHIeCcKue
JIEHCTBASL C JECATHYHBIMU JPOOSMU;
BBINOJHATH MNPUKHAKY M  OUEHKY
pe3yabTaTta BBIYUCIIEHUH.

IlpumensaTs cBOlcTBAa
apupMETHISCKIX nencTBuit IS
panuoHanIu3alud BbIYUCICHUM.
IlpuMeHATH NPABUJIO OKPYIJIEHHUS

JECATAUYHBIX npoObeit. IIpoBoaurs
HCCJIEIOBAHUSA CBOWCTB JICCATUYHBIX
npobei, ommpasch Ha  YUCJIOBBIC
SKCIIEpUMEHTHI (B TOM 4YHCIE ¢
TMOMOIIIBI0O KOMITBIOTEPA), BBIABHUIaTh
THNOTE3bI U NPUBOIUTH X
000CHOBaHUS.

Pacnmo3HaBaTh WMCTHUHHBIE U JIOXKHBIC
BBICKA3bIBAaHUS O JPOOSX, NMPUBOAUTH
npuMepbl U KOHTPOPUMEDPHI, CTPOUTH
BbICKA3bIBAHUSA u OTpUIIAHUS
BBICKA3bIBAaHHM.




Pemiatnb TEKCTOBBIE 3aJ1a4H,
colepykalue ApoOHbIC [aHHblEe, W Ha
HaxO0XJ€HUE YacTU IeJIOTO M LEJIOro
IO €ero  4YacTd; BBISIBJIATh  HX
CXOACTBA M Pa3JIMYMIL.

MoaeanpoBaTh XOJ pEIICHUs 3aJayd
C TOMOIIBIO PUCYHKA, CXEMBI, TAOITHUIIBI.
IIpuBoauThL, pa3éupaTb, OLUECHHUBATH
pa3Iu4HbIe peueHus, 3aMucHu
pElLICHUN TEKCTOBBIX 3a/ad.
OnepupoBaTb IPOOHBIMH YHCIAMH B
pEanbHBIX )KU3HEHHBIX CHUTYyaIlUsX.
Kpurnyecku oueHUBATH IOJYyUYECHHbIH

pe3yJbTar, OCYIIECTBIATH
CaMOKOHTpOJIb, TIPOBEPsIsI OTBET Ha
COOTBETCTBHE  YCJIOBHIO,  HaXOJHTh
OIINOKH.

3HAKOMHUTBCSI € MCTOpPUell pa3BUTHS
apuMETHKH

Harasgnas
reoMeTpusl.
Tesa u purypsi
B IPOCTPaHCTBE
© )

MHOTOrpaHHUKHU.
HN3o6paxxenue
MHOT'OTPaHHUKOB. Monenu
IIPOCTPAHCTBEHHBIX Tel.
IIpsimoyronbHbIH
rnapauliesjIennIen, KyO.
Pazseptku KyOa U
napauiesIeIuIea.
TTpakTuueckas pabora

«Pa3BepTKa KyOa».
O0BeéM Kyba, MPSMOYTOJHLHOTO

Pacno3HaBaTh Ha uyepTe:kax, pPHCYHKAX,
B OKpY’KalwlleM MHpe IPSIMOYTOJbHBIH

rmapajulesiennunes, KyO, MHOTOTpaHHHUKH,
ONHCHIBATD, HCIOJIb3YH
TePMHMHOJIOTHIO, OLICHMBATH
JIMHENHBbIE pa3MepBhl.

IIpuBoauTH NpuUMepbI 0O0BEKTOB
peasibHOrO MHpa, HUMemMX (Gopmy
MHOT'OTpaHHUKa, npsAMOYTOJIBHOTO

napajuiesienuiiea, Kyoa.
HN3o6paxkars KyO Ha KieTdyaTtol Oymare.
HccaenoBaThb cBOMiCcTBa KyOa,




mapajuiejenvuieaa

OpAMOYTOJIBHOTO napajuieaenuicaa,
MHOT'OTPAaHHUKOB, HWCIIOJB3YsI MOICIIN.
PacnosHaBarthb n n306pamaTb

pa3BepTKH Kyba W mapaUIelenuIe/ia.
MopeaupoBaTh Ky0 M mapajieienunes
n3 OyMarm ¥ TIPOYMX MaTEPHAJOB,
O00BSICHATH CIIOCO0 MOJEIUPOBAHUS.
Haxonuts wu3MepeHHs, BBIYHCIATH
IUIomaab IOBEPXHOCTH;, O00BEM KyOa,
MIPSIMOYTOJIBHOTO TapauIeyIeuIe /13,
HCCJEA0BATH 3aBHCHMOCTh OOBEMaA
Ky0a oT JiuHBI ero pebpa, BBIABUTATH
U 000CHOBBIBATH I'MIIOTE3Y.
Ha6aoaath W NpPOBOAMTH aHAJIOTHU
MEXy TOHSITHUAMH IUIOIIAIN U 00beMa,
nepuMeTpa " I1UJI0MMAAn IMOBEPXHOCTH.
Pacno3HaBaTh HCTHHHBIE W JIOXKHBIC
BBICKA3bIBaHWSI O  MHOTOrpaHHUKaXx,

NMPHUBOJAUTH MpUMepbI u
KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBAHMSA u OTPHUIIAHUS
BBICKA3bIBaHUH.

Pemiare 3agaum U3 peasbHON KU3HU

IloBTOpEeHUE U
0000menue(10

)

[ToBTOpCeHHE OCHOBHBIX
MNOHSATUH W METOJI0OB Kypca 5
KJlacca, 0000IeHe 3HaHui

BpruucisaTh  3HA4YEHUs  BBIPAXKCHUM,
colmep)KaluxX  HaTypaJbHBIE  YHCIHA,
OOBIKHOBEHHBIE W JIECSITMYHBIE JpOOH,
BBIMIOJIHSTE ITPeoOpa30OBaHUs YHCEI.

BeiOuparbs cnocod cpaBHEHHS 4YuUCE,
BBIYMCJICHUN, MNPHUMEHATH CBOMCTBA
apu(pMETHICCKHUX NEeUCTBUN ISt
panvoHanu3auuu BBIUMCJIEHUH.
OCymIecTBIISTh CaMOKOHTPOJIb




BBITOJHSIEMBIX NEeNCTBUI Hu
CaMOTIPOBEPKY pe3ynbTara
BBIYMCIICHHUN.

Pemrate 3amaum W3 peasbHON KU3HMU,
OPUMEHITh MaTEMaTUYECKUE 3HAHHUS

JUIsL  pelieHus 3ajad us IPYTHUX
y4eOHBIX TIpenMeToB. Pemats 3amaun
pa3HBIMH criocobamu, CpaBHHUBATh

CIOCOOBI peIICHUs 3aJadd, BEIOUPATh
panMoHaIBHEINH CcIIoco0




6 kaacc (He menee 170 uv)

HasBanue
pasjaena (TemMbl)
Kypca (4ncio
4acoB)

OcHoBHOe cojep:kaHUe

OcHOBHBIE BU/BI TeATEIbHOCTH
o0yuarommxcst

DJIeKTPOHHBIE
(uudposBkIie
00pa3oBaTeIbH
ble pecypchl)

HartypaJjbHble
unciaa (30 4)

ApudmeTnueckue J1eHCTBUS

c MHOT'O3HAa4YHBIMHA
HaTypaJbHBIMHU YHCJIAMH.
YuciioBble BBIPAKCHUS,
HOPSAOK JOEUCTBUM,
HCIIOJIL30BaHUE CKOOOK.
OxpyriiecHHEe  HaTypaIbHBIX
qucell.

Henurenu wu KpaTHbIE
qHuCia; HanOOJIBIINHI
o0t NEIUTEND "
HauMEHbIIIEE ooO1iee
KpaTHOE.

BepinonHATE apudMeTHYecKHe AelCTBUA
C  MHOIO3HAa4YHBIMHU HaTypaJbHBIMU
4YHCIaMU, HAXOAUThb 3HAYEHHS YHCIIOBBIX
BBIpOXCHUH €O CKOOkamMu u 0e3 CKOOOK;

BBIYHCIATH 3HAYeHHUs BBIPAXCHUIA,
coJieprKalux CTCIEHHU. BbinoaHATHL
NPUKHAKY | OIIEHKY 3HauYeHNH
YUCIOBBIX BBIpaXKCHUH, NPUMEHATH
NPHEMBI NMPOBEPKHU pesyJsbTara.

Hcnoub3oBaTh npu BBIYMCJICHUSAX
MIepPEeMECTUTEIHHOE n coueTaTellbHOe
CBOMCTBA  CIIOKEHUS U YMHOXEHHS,
pacmpenenuTeabHoe CBOICTBO

YMHOKE€HHUSI OTHOCUTEIBHO CJIOKEHUS,
CBOMCTBa apu(PMETHIESCKUX ISUCTBHUH.




Paznoxxenune qucna Ha
IIPOCTBIE MHOXHUTEIIH.
JennmocTs CYMMBI u
npousBeneHus. Jleinenue c
OCTaTKOM.

Pemnienune TeKCTOBBIX 3a/1a4

HccaegoBarhb YHUCJIOBBIE
3aKOHOMEPHOCTH, TPOBOJUTH UYHUCIOBBIE

SKCIEPUMEHTHI, BBIIBUTaTh "
000CHOBBIBATHI MIIOTE3BI.

DopMyJIUPOBATH onpeaeJeHHs
JIeTIUTeNsT W KPaTHOTO, HauOOIbIIero
obmero nenuTens W HaMMEHBIIEr o
0o0IIero  KpaTHOTO,  IPOCTOro u

COCTaBHOI'O YHCEJ;, MCIOJIL30BaTh JTHU
MOHSTHS TIPU PELICHUU 3a]ad.
IIpuMeHATH AaJTOPUTMBI BBIYHUCICHUS
HauOOJIBIIETO  OOIET0  JEIUTENST |
HaWMEHBIIIETO OOIIero KpaTHOTO IBYX
YHCEJ, aJTOPUTM pa3JIOKCHHS YHCa Ha
MPOCTHIC MHOKHUTEITH.

Hccaenosarhb yciaoBus J€JIMMOCTH Ha 4 U
6. UccaenoBarsb, 00CyK1aTh,
dopmyaupoBaTs U 000CHOBBLIBAThH
BBIBOJI O YETHOCTH CYMMBEI,
MPOM3BEICHUS: JIBYXUYCTHBIX YHCEN, IBYX
HEUYETHBIX YHCJIC, YSTHOIO U HEUETHOTO
quCell.

HccaeaoBaThb CBOMCTBA JICIMMOCTH
CYMMBI ¥ TPOU3BEJICHUST YHCEIT.
IlpuBoauts MpUMepPHI qucen c
3aJJaHHbIMU CBOMCTBaMH, PAaclo3HaBaTh
BepHble U HeBepPHbI€ YTBEPXKIASCHUS O

CBOMCTBaX  4HCelN, ONnpoBepraThb
HEBEPHBIC YTBEPXKICHHUS C IIOMOIIBIO
KOHTPIPHUMEPOB.

KoncrpynpoBats MaTemMaTH4ecKue




NMPEAJIOKECHUSA C ITOMOIIBIO CBA30K «H»,
«HUIN», KECIH..., TO...».

Pemiatnb TEKCTOBBIE 3a7a4H,
BKJTIOYAIOIHE HOHSITUS JEJIMMOCTH,
apuPMETHICCKUM crocobom,
HCIIOJIb30BaTh epedop BCEX

BO3MOYKHBIX BapHUaHTOB.
MojaeaupoBaTh XOJ PEUICHUS 3aJadd C
IIOMOIIIBIO PUCYHKA, CXEMBI, TaOJINIIBI.
IlpuBoautrs, pa3duparb, OUEHUBATH
pa3IuYHBIC PEUICHUs, 3alMCH pEIICHUH
TEKCTOBBIX 3ajad.

Harnsaanasa
reomeTpusi.
IIpsimMblie HA
miiockocTH (7 4)

[lepnieHIUKYIISIpHBIE IPSIMBIE.
[lapasnenbHble IpsSIMBIE.
PaccrosiHue Mexy JByMsI TOUKaMHU,
OT TOYKU J10 IIPSMOM, JUIMHA IIyTH HA
KBaJIpaTHOMU CETKE.

[Ipumepshl PSAMBIX B IPOCTPAHCTBE

KpuTnyecku oueHMBATH MOJTYy4YEHHBIN
pe3yabpTar, HaXOAUTh OIINOKH,
OCYHIECTBJISIT CAMOKOHTPOJIb,

MIPOBEPSISt OTBET HA COOTBETCTBUE
YCIIOBHIO.

Pacno3HaBarh Ha YepTexkax, PUCYHKax
Cllydal B3aMMHOTO PACIIOJIOKEHUS JBYX
MPSIMBIX.

HN300paxkaTh ¢ MOMONIBIO YePTEKHBIX
HHCTPYMEHTOB Ha HEJIMHOBAHHOM 1
KieTyaTo Oymare naBe
IepeceKaroIIrecs Mnpsmble, B
napajijieJIbHbIC IPAMBIC, CTPOUTH
NpsAMY10, NEPHIEHIUKYISIPHYIO ITaHHOM.
[IpuBoauTH MpUMeEPHI TaPATIICIBHOCTH
W MEePIEHANKYJISIPHOCTH TMPSIMBIX B
MIPOCTPAHCTBE.




Pacno3HaBaTh B MHOTOYTrOJIBHUKAX
MEPHEHANKYJISIPHBIC W TapauleIbHbIC
CTOPOHBI.

HN300paxars MHOTOYTOJIBHUKU C
MapaIeIbHBIMU, IEPIICHINKYISIPHBIMHU
CTOpPOHAMH.

HaxoauTh pacCTOSHUE MEXAY ABYMsI
TOYKaMH, OT TOYKH JI0 MPSAMOH, TIINHY
IMyTH Ha KBaJpPaTHOU CETKE, B TOM YHCIE
HCI0JIb3Ysl HH(POBBIE PEeCypChl

{poou (324)

OOBIKHOBEHHAS npoOb,
OCHOBHOE CBOWCTBO Jpo0H,
COKpaIllcHUE npoOeit.
CpaBHeHUe u
YIOpsiIOYNBAaHUE JApOOEH.
Jecsituunble  apoOou U
MeTpuYecKast cucrema
Mep.

Apudmerndeckne HEHCTBHA C
OOBIKHOBEHHBIMU u
JNECATUIHBIMH APOOSMH.

OrtHouenue. JleneHue B JaHHOM

OTHOIIECHHH. Macira6,
MPOIIOPLIHS.

ITonsaTue MPOLICHTA.
Brluucnenue  mpoueHTa  OT
BEJIMYMHBI M BEJIMYUHBI 110 €¢
MIPOLICHTY.

Pemiennie  TekCTOBBIX  3ajad,

CpaBHMBATh W YHOPSIAOUMBATH JIPOOH,
BBIOHUPATH CNOCO0 CpaBHEHUS IPOOCHA.
IIpencraBisiTh AeCATHYHBIE JpOOU B
BUJIE OOBIKHOBEHHBIX npobeid "
OOBIKHOBEHHBIE B BHJIE JCCSITUYHBIX,
HCMOJIb30BAThH IKBHBAJIEHTHBIE
npeacTABJIEHHS IPOOHBIX YHCEN MPH HUX
CpaBHEHHH, MPHU BBIUYUCICHUSIX.
Hcnonp3oBaTh  AecATHYHBIE OpoOW  TpH
npeoOpa3oBaHUKM BEJIMYMH B METPHUECKOM
cucTeMe Mep.

BrimonsaaTe apudmerndeckne IeHCTBHA C
OOBIKHOBEHHBIMU M JIECSITUYHBIMU JPOOSIMH.
Brruucnsate 3HAYCHUS BBIpaXKEHU,
CoJIeprKaliX OOBIKHOBEHHBIE M JICCATHYHbIE
JpoOu, BBITOTHATH Npeodpa3zoBaHus Ipobei,

BEIOMpaTh CHOCOO, WPUMCHSITH CBOMCTBa
apUPMETHIECKUX JIeUCTBHI TSt
palMOHATIN3AUN BHIYUCIICHUH.

CoCTaBNATh  OTHOIIEHUSI W  IIPOIIOPIIHH,




COJIepKALIIX apoou u
OPOLCHTHI.

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

HaxOJWTh OTHOWICHWE BEIWYWH, [JEIUTh
BEIMYMHY B JaHHOM OTHOIIeHMH. Haxomutb
SKCIIEPUMEHTAIBHBIM ~ IYTEM  OTHOIICHHE
JUTUHBI OKPYXXHOCTH K €€ JIHaMeTpy.
WHTtepnpernpoBaTh MacmTad Kak OTHOIICHHE
BEJIMYMH, HAXOIUTh MacIiTal IiaHa, KapTel U
BBIYHCIIATH PACCTOSHHSA, HCTIONIB3YsI MacITao.
OOBSICHSATB, YTO TaKOE MPOLEHT, YHOTPEOISATh
00OpOTBI peYn CO CIIOBOM  «IPOLEHTY.
BrIpaxaTk NpoLEHTH B Ipobsx u qpodu B
MIPOLIEHTAX, OTHOIICHNE JIBYX BEIHYHMH B
MIPOIIEHTaX.

BbIUMCHATS IPOIEHT OT YMCIIA W YHCIIO TI0 €T0
npoueHty. OKpyrisTh ApoOM W TPOLCHTHI,
HaXOJUTh MPHOJIMKEHHS YHCETL.

Pemwlatp 3amau  Ha  9acTH, NPOLEHTHI,
NPOTIOPIIMK, ~ Ha  HAaxXOXJAeHWe  JApoou
(mporieHTa) OT BEIMYHMHBI U BEIUYMHBI 1O €¢
npobu  (mporeHTty), apodum  (TpoIeHTa),
KOTOPBIIl COCTaBJIsSE€T OJHA BEIWYHHA OT
apyroii. IlpuBoauth, pa3Ouparh, OLEHUBATH
pasniuuHble  pEIIeHHs, 3alHCH  PEeLICHH
TEKCTOBBIX 3aja4.

W3Bnekarp wHpOpManuioo W3 TaOMUI U
JUarpaMM, HMHTEPIPETUPOBATH  TaOJIMYHbIE
JTaHHBIE, OTIpEICIIATh HanOoJIbIIIEE u
HaMMEHbIIEE U3 PEJICTABICHHBIX JAHHBIX

Harasianas
reoMeTpusl.
CumMmeTpusi(64)

OceBasi cUMMeETpHSI.
ILleuTpanpHass cuMMeTpHs.

IToctpoenue

Pacno3naBatsb Ha qepTeKax u
n300paKCHUSAX, HM300pakaTh OT PYKH,
CTPOUTHL C T[OMOIIBID HHCTPYMCHTOB
purypy (oTpe3ok, JIOMaHYIO,




CUMMETPHUYHBIXUTYD.

IIpakTuueckas padorta
«OceBasiCUMMETPUSI.

CI/IMMeTpI/IH B MPOCTPAHCTBEC

TPEYTOIbHUK, MIPSIMOYTOJIBHUK,
OKPY>XHOCTB), CHUMMETPUUYHYIO JaHHOM
OTHOCHUTEJIBHO MPsIMOH, TOYKH.
HaxoauTs mnpuMepbl CUMMETPUH B
OoKpykaromem mupe. Moaeauposars U3
Oymarun naBe (GUIYpbl, CHMMETPHYHBIC
OTHOCHUTEJILHO MPSIMOM; KOHCTPYHPOBATh
T€OMETPUYECKHUE KOH(HUTYyparuu,
HCTIONIb3YsI CBOMCTBO CHUMMETPHUH, B TOM
qucie c TTOMOIIIBIO U (pPOBBIX
pecypcos.

HccaenoBarb CBOMCTBa
¢uryp, cBsi3aHHBIE C
HCTIONB3ys JKCIIEPUMEHT,
MOJICTHPOBaHUE.
O00CHOBBIBATD, onposeprarb C
IIOMOIIIBI0O KOHTPIPUMEPOB YTBEPIKICHHUS
0 cumMmMeTpuu puryp

HU3y9YEHHBIX
CUMMETpUEH,
HaOJII0ICHUE,

Bripasxenusic
OyxkBamu (6 4)

I[Ipumenenne OyKB  HJIs
3allUCH  MaTeMaTHYECKUX
BBIPA’KEHU U "
npeioxkeHul. BbykBeHHBbIE

BBIDA)KEHUsI U YHUCIIOBBIC
NOJCTAaHOBKHU.

BykBenHbIe paBeHCTBA,
HAXOXXIECHUE  HEU3BECTHOIO
KOMITIOHEHTa.DOopMyJIbl

HNUcnoap30oBaTh OyKBbI JUTST
o0O3HAYEeHHUsT  YHCEeN, TMpHh  3aIlHUCH
MaTeMaTHIECKUX YTBEp>KJICHUH,
COCTaBIISITh  OYKBEHHBIE  BBIPAKCHUS
110 YCJIOBUIO 3aJadH.

HccienoBare  HECIOXKHBIE  YHCIOBBIC
3aKOHOMEPHOCTH, WCHOIB30BaTh OYKBBI
JUIS X 3aIUCH.

Beruncasars YHUCIOBOE 3HA4YEHHUE
OYyKBEHHOIO BBIPAXXCHHSI NIIPU 3aJIaHHBIX
3HAUYCHUSIX OYKB.

3anuceIBaTh (POpPMYyJbI: INEpUMETpa U




IUIOMIAIA  NPSIMOYTOJIFHHUKA, KBaJpaTa;
JUTMHBI OKPY>KHOCTH, IUIOIIAIH Kpyra;
BBINOJIHATL BBIYHCIEHHSI [0 DSTHM
dbopmymam.

CocraBisITh hopMyIIHL, BBIPaKAOIIUC
3aBHCUMOCTH MEXKIy BEITHYHMHAMHU: CKOPOCTH,
BpeMsl, PAcCTOSHUE;, I[ICHA, KOJHYECTBO,
CTOUMOCTB,  IPOU3BOIUTEIBHOCTb,  BpeMs,
00BEM paboTHI; BBITOIHATH BBIYUCICHUS IO
9THM (hopMyIIaMm.

Haxoauth HEU3BECTHBIN
apu(HMETHYECKOTO JTCHCTBHS

KOMIIOHCHT

Harasgnas
reoMeTpus.
Durypsl Ha
MJI0CKOCTH
(14 4)

YeThIpEeXyTroIbHUK,
OpUMeEpPbI
YeTBHIPEXYTOJIbHUKOB.
IIpssMOyroJbHUK, KBaJapar:
CBOMCTBAa CTOpPOH, YIJIOB,
aAuaroHaicH.

N3mepenne yrios. Buasl

TPEYTOJIbHHUKOB.

Ilepumerp
MHOTOYTOJIbHUKA.
ITnomrane
dopmynbl
momaau
OpsIMOYTOJbHUKA.
TTpudnmxeHHoe
u3MepeHue
¢puryp.

¢urypsr.
nepumeTpa H

mionraau

HN306paxarb Ha  HEJIMHOBAHHOU WU
KJeT4yaTol Oymare ¢ HCHOJIb30BaHUEM

YepTEIKHBIX WHCTPYMEHTOB
YETHIPEXYTOJIbHUKHU c 3aJJaHHBIMU
CBOICTBaMH: c rapajuIeIbHBIMH,
MePIEHIUKYISIPHBIMH, pPaBHBIMHA

CTOPOHAMH, MPSIMBIMH yTlIaMd © Jp.,
paBHOOEIPEHHBIN TPEYTOJIbLHHUK.
Ilpenyiarath uW 00CY:KIaTh CHOCOOBI,
AJITOPUTMBI [TOCTPOCHHUS.

Hcciaenosars, HCITOIB3YSI
SKCIEPHUMEHT, HabmI01eHHE,

MO/JIEJINPOBAHME, cBoiicTBa

NpsIMOYTOJIbHUKA, KBajapara, pa3ouBaTh
Ha  TPEYI'OJIbHUKH. OO0O0CHOBBIBATS,
ONnpoBepraThb ¢ IIOMOILBIO
KOHTPIPUMEPOB YTBEPKACHUS o




IIpakTuueckas
«IInomane Kpyra»

pabora

NPsIMOYTOJIBHHKE, KBaapare,
pacno3HaBaTh BEpPHBIE U HEBEpPHBIC
YTBEPKIAECHHUS.

H3mepsATb M CTPOUTH C IOMOIIBIO
TpaHCHOPTHUpPA YTJIB, B TOM 4YHCIE B
MHOIOYrOJIbBHUKE, CPAaBHMBATb  YIJIbI;
pacno3HaBaTh OCTpbIE, MPSIMBIC, TYIIbIE,
pa3BEepHYThIE  YTJIBL. Pacno3naBars,
H300paxkaTh OCTPOYTOJIbHBIH,
HPsIMOYI'OJIbHBI, TYIOYTOJIbHBIN,
paBHOOENIPEHHBIN, paBHO- CTOPOHHUU
TPEyTOJIBHUKH.

BbIyucaATh IEpUMETP MHOTOYTOJIbHHUKA,
IJIONMIagh MHOTOYIOJIBHUKA pa30HeHueM
Ha  OPSIMOYTOJILHUKH, Ha  paBHbIE
(urypsl, wucnosb30BaTH  METPUUYECKHE
€IUHUIIBI  WU3MEPEHHUSA JUTAHBI u
JIOLIAIH.

Hcnonp3oBaTh  NpHONMKEHHOE — M3MEpPEHHE
JUIMH W IUIOlIajed Ha kierdarod Oymare,
MPHUOITMKEHHOE HU3MEpPEHUE JUITMHBI
OKPY>KHOCTH, IUIOIAAN KpyTa

T10J10:KUTEIBLHBI
en
oTpHMLATe/bHbIE
unciaa (40 4)

Lenbie uywncna.

Monynb

qucia, reomMmeTpudccKast

HHTCpHIOpCTAIlUd

MOJTYJISL.

YHuciioBble IPOMEKYTKHU.

[MonosxxurenbHbIC
OTpHIATCIIBHBIC
CpaBHenue

quciaa.

IlpuBoauTH, MpUMePbI UCHOJb30BAHUS B
peaJ’[BHOﬁ KU3HHU IIOJIOKHUTEIIBbHBIX 158
OTPHUUIATECIBHBIX YHCECII.

HN3o06paxarnb 1eJIbIe qucra,
MOJOXXKUTENbHBIE U oTpuLIATeIbHbIE
4uciaa TOYKAMU Ha YHUCJIOBOW MPSIMOH,
HMCHOJIB30BATH YHCJIOBYIO MPIMYIO JJIsI




ITOJIOYKUTEIBHBIX u
OTpULIATEIbHBIX YHCell.
Apudmernaeckre OEHCTBUS
C  TOJOXHUTEIBHBIMHU H
OTpULIATEIbHBIMUA YHCJIAMU.

Penienune TekcTOBBIX 3a1a4

CpaBHEHHUSI YUCEI.
IIpumensaTs npaBuia
YHOPSI0YMBATH eable
HAXOAUTHh MOJYJb YHUCIA.
@opMyIUPOBATH NPABUJIA BBIYUCICHUS
C IIOJIOKUTEJBHBIMU M OTPULATEIbHBIMU
YHCJIaMH, HAXOIUThH 3HAYEHUSA
YUCJIOBBIX  BBIPA@XXEHUW,  CcOAeprKallux
OEeUCTBUS c MOJIOKUTEIbHBIMU U
OTpULIATEIbHBIMU YHUCJIAMU.

IlpuMeHsATHL CBOMCTBA CIIOKEHUS U
YMHOXXCHUS TSI TIpeoOpa3oBaHUS CYMM
U MPOU3BEIECHUHN

CpaBHEHHS,
4ucna;

IIpencraBienue

Pemenne TEeKCTOBBIX | Hcmosib3oBaTh undopmanuio,
MaHHBIX (6 1) 3a/ad, COJIEPIKALIUX [pEJICTaBIECHHYIO B  TabiuIax, Ha
JlaHHBIE, TPEJCTABJIEHHbIE | aUarpaMMmax JUis pENIeHHs TEKCTOBBIX
B Tabiuuax u Ha | 3a/a4 W 33/1a4 U3 PEATbHON KU3HU
Jarpammax
Harannas IIpsamoyrobHBIi PacnmosnaBarh, Ha 4YepTekax, PUCYHKaXx,
reoMeTpust. rnapauiesenuIies, Ky06, | omHMCBIBATH  I[THUPaMHLY, npusmy,
@urypni B rnpusMa, nupamMmuia, KOHyc, UMJIUHAD, KOHYC, Iap, W300pakaTh uX
npocrpancree(9 OUJINHAP, map u cdepa. OT pPyKH, MOAeJUPOBATHL H3 OymMmarw,
1) Uszo6paxkenue [UIACTUIIMHA, MPOBOJIOKH u Ip.
IPOCTPAHCTBEHHBIX (GHUTYP. MpuBoauTh npuMepbI 0OBEKTOB
IMpumepsr pa3BEPTOK | OKPYKAIOIIETO mupa, UMEIOIHX

MHOTOTPaHHHUKOB,
OUIIMHApPA U KOHyca.

(opMBI Ha3BaHHBIX TeEJI.
Hcnmonb30BaTh TEPMUHOJIOTHIO: BEPIIHUHA,




[IpakTrueckas pabora
«Co3nmanue MoIenen
MPOCTPAHCTBEHHBIX

buryp».

ITousTue o0BEMa;
€TUHUIIBI U3MEPEHUsI
oOBeEMa. O06BeM
NpsAMOYTOJILHOTO
napaJuieicuneaa, KyOa,

bopmynbl 00BEMa

pebpo, TpaHb, OCHOBaHUE,
panuyc ¥ auaMmeTp, pa3BepTKa.
HU3yuyaTth, UCHONB3ysT  DKCIEPHUMEHT,
HaOIIOICHUE, U3MepeHue,
MO/ICJINPOBAHHE, B TOM qucie
KOMITBIOTEPHOE, U ONMHCHIBATH CBOMCTBA
Ha3BaHHBIX TEJI, BBIAIBJIATH CXOJACTBA W

BBICOTA,

pasJu4Ms:  MEXIy  IUpaMHAON U
MIPU3MOM; MEXTy HMUIMHIAPOM, KOHYCOM U
IIapoM.

Pacno3naBatnb pa3BEPTKH
napaulejenuIena, Ky0a, NIPU3MBI,
MTUPaMHIBL, KOHYyCa, OWINHAPA;
KOHCTPYUPOBAThL  JaHHBIE Tejla U3
pa3BepTOK,  CO3/1aBaTh HMX  MOJEIIH.

Co3gaBaTh MOJEJH IPOCTPAHCTBEHHBIX
duryp (13 Oymaru, IIPOBOJIOKH,
TUTACTUIIMHA | JIP.)

N3mepsaTh Ha MoOaedsiX: IHHBI peoep
MHOTOTPAaHHHUKOB, THaMETp MIapa.
BeiBOaUTH dopmyay o0BeMa
MPSIMOYTOJIBHOTO IapajuiesIenuIie1a.

Boruuciasats mo ¢opmyaam: o0BEM
MPSIMOYTOJILHOTO rnapaJuiesienurie/ia,
KyOa; HCITOJTb30BaTh € TUHUTIIBI

u3MepeHusi 00beMa; BBIYUCIASITH 00BEMBI
TEJ, COCTaBJICHHBIX M3 KyOOB,
napajjiesIelIUuNe/I0B; pemaTh 3aJa4u C
peaTbHBIMUA TaHHBIMHU




IoBTOpenue, | IloBTOpEHHE OCHOBHBIX BpI4ucJIATL 3HaYEHUST BBIPAKEHUM,

o0o01IeHue, MOHSITUI M METOJIOB KypCOB 5 | coiep KallluX HaTypaJibHbIE, LEIbIE,

cucremMaTn3a | U 6 KJIacCOB, MOJIOKUTEJIbHBIE U OTPULIATEIbHBIC

uus (20 4v) 000O0IIICHUE U qucia, OOBIKHOBCHHBIC U JICCSITUYHBIC
cucTeMaTu3alus 3HaHUH JPOOH, BBIITOJHSATE IIPeOOpa3OBaHUS

4HCesl U BBIPAXKCHUM.

BbiOupaTe cnocod cpaBHEHHUS YHCe,
BBIYMCJIEHUH, IPUMEHATH CBOMCTBA
apupMeTHISCKUX ASUCTBUN IS
palLuoHaNIu3aluyd BBIYUCIIEHUH.

Pewrath 3aga4u U3 peaibHOMN KU3HU,
NPUMEHATh MaTeMaTH4YecKue 3HAHMUS
JUIs pelleHus 3aJad U3 APYTUX MNpPeaIMETOB.
PemaTsp 3a1aun pa3HbIMU ciocodamu,
CpaBHMBATh, BLIOMPATHL CHOCOOBI
pelieHus 3aaauu.

OcyumecTB/IsSITh CAMOKOHTPOJIb
BBIIIOJIHSIEMBIX JEUCTBUI U CAMOIIPOBEPKY
pe3yJibTata BhIYUCICHUM

I[Ipu paspaboTke paboueil mporpaMMbl B TEMAaTHYECKOM  IUIAHUPOBAaHUHM  JIOJDKHBI  OBITh  yYTCHBI
BO3MOJKHOCTH HCIIOJIB30BaHUS DJIEKTPOHHBIX (IU(POBBIX) 00pa3oBaTENIbHBIX PECYpPCOB, SIBISIOIINXCS Y4eOHO
METOJMYECKUMH MarepuaiaMu (MyJIbTUMEIUHHBIC MPOrpaMMbl, O3JICKTPOHHBIE YYEOHMKHM W 3aJadyHUKH,
SJIEKTPOHHBIE OWONMMOTEKH, BHUPTyaJbHBIE Ja0OPAaTOPUH, WIPOBBIC MPOTPAMMBI, KOJUICKIIMH [H(POBBIX
00pa3oBaTeNbHBIX PECYpPCOB), HCIOIB3YEeMBIMH  JUisi ~ OOy4YeHHMss W BOCHUTAaHHUS  PA3jIWYHBIX  TPYIII
IOJIb30BaTesIeH, NPEACTABICHHBIMH B DJJIEKTPOHHOM (IM(POBOM) BHIAE W PEATMIYIOIIMMH JIHJIAKTHYECKUE
Bo3MokHOCTH UKT, comepxanne KOTOPBIX COOTBETCTBYET 3aKOHOJIATEILCTBY 00 0Opa3oBaHHU.



ITPUMEPHAA PABOYAA ITPOI'PAMMA
YYEBHOI'O KYPCA «AJITEBPA». 7-9 KJTIACCBI

HEJHN U3YYEHHUS YYEBHOI'O KYPCA

Anrebpa sIBisIeTCSI OJJHUM M3 OINOPHBIX KYPCOB OCHOBHOMW IIKOJIBI:
OHa obecrieunBaeT n3ydeHUE IpYyTux JIHUCIATUINH, KakK
€CTECTBEHHOHAYYHOI'0, TaK M TYMaHHTapHOTO IIUKJIOB, €¢ OCBOCHHE
HEOOXOJAMMO JUIsi TIPOJAOJDKEHHUsT OOpa3oBaHHMS M B IIOBCEIHEBHOM
)ku3HH. Pa3BuTHe y 00ydaromMxcsi Hay4YHBIX MPEJICTaBICHUH O
MIPOUCXOXKJICHUN ¥  CYIIHOCTH anrebpandecKux abcTpakiuii,
criocobe  OTpakeHHUsI  MaTeMaTH4YeCKOW  HayKOW  sIBIICHUH u
MpoLeccOB B IMpUpPOAE U OOIIecTBe, pOJIM MaTeMaTHYECKOro
MOJICIMPOBAHMsI B HAyYHOM IIO3HAHWM WU B TPAKTHKE CIIOCOOCTBYET
(opMupoBaHMIO HAyYHOrO MHMPOBO33PEHMSI M KAadeCTB MBIIUICHHUS,
HEOOXOAUMBIX JJIs  ajJanTallid B  COBPEMEHHOM uuppoBOM
obmecTse. N3zyuenne anreOpel €CTECTBEHHBIM oOpazom
obecrieunBacT pa3BUTHE yMEHHUs HaOII0MaTh, CPAaBHHUBATh, HAXOIUTH
3aKOHOMEPHOCTH, TPeOyeT KPUTHYHOCTH MBIIUICHUS, CIOCOOHOCTHU
apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOM JCHCTBHUS W  BBIBOIBI,
(opmynmpoBaTh YTBEP>KIACHUS. OcBoeHne Kypca  anreOpsl
obecrieyMBaeT pa3BUTHE JIOTHYECKOIO MBbIIIICHUS O00Yy4Yarolmuxcsi:
OHHU HUCIIOJIB3YIOT ACAYKTHUBHBLIC U  HWHAYKTHUBHBIC PACCYXXICHUA,
00001IeHe W KOHKPETH3alHio, aOCTparupoBaHHE ¢ AHAJIOTHIO.
OO0yuenue anredpe npejnojgaraet 3HAYUTEITLHBIN 00BeM
CaMOCTOSITeJIbHOM JIeSITeIIbHOCTH 00y4arommuxcsi, IIOATOMY
CaMOCTOSITEJIbHOE pPEIICHHE 3aJ1ad €CTECTBEHHBIM OOpa3oM SIBISIETCS
peanm3anuell IesITeIbHOCTHOTO MPUHINNA O0ydYeHUS.

B cTpykType mporpaMmbl yd4eOGHOro Kypca «Anred6pa» OCHOBHOM
LIKOJIBI OCHOBHOE MECTO 3aHUMAIOT COJEPIKATEIbHO-METOINYECKUE
nuHUN: «Yucna B BBIYHUCICHUSD; «ANTreOpandecKue BBIPAKCHUS;
«YpaBHEeHHs] W HepaBeHCTBa»; «Pynkmun». Kaxnmas wu3z oaTux
COZIEPKATEIIbHO-METOIUUECKNX JIMHUWA pPa3BUBACTCS Ha IPOTSHKECHUH
TpEX JIET M3Y4YCHHsl Kypca, €CTECTBEHHBIM 00pa3oM IeperuieTasichb U
B3aMMOJCHCTBYSI C APYTMMH €ro JIMHUSMH. B Xome wm3yuyeHHs Kypca
00y4JaromuMcsl MPUXOJNUTCST JIOTHYECKH paccyXJaTh, HCIIOIb30BaTh
TEOPETHUKO-MHOXXECTBEHHBIM S3BIK. B CBSI3M C 3THM IienecooOpa3Ho
BKJIFOUUTH B nporpamMmmy HEKOTOPKBIC OCHOBBI JIOTUKH,
MPOHM3BIBAIONIME  BCE  OCHOBHBIC  pa3lelibl  MaTeMaTH4YeCKOro
oOpa3oBaHUsT H CIIOCOOCTBYIOIIHME OBJAJICHHUIO  OOYyYAIONIUMHUCS
OCHOB YHHMBEpPCAJIbHOI'O MaTeMaTHYeCKOro s3bika. Takum oOpaszowm,
MOXXHO  yTBEpXKZaTb, YTO  COJEpPKaTEIbHOM H  CTPYKTYypHOH
0COOGHHOCTBIO Kypca
«Anredpay SIBISIETCSI €r0 HHTETPUPOBAHHBIN XapaKTep.



Copnepxxkanne nuHUH «YUncia W BBIYHUCICHUS» CIY>KHT OCHOBOH
JUISL TajIbHEHIIIEero M3y4deHHs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO
y 0Oydarommxcsi JOTMYECKOrO MBIIUICHHS, (OPMHPOBAHHUIO YMEHUS
MONb30BaThCAd  AJITOPUTMAMH, a TaK>Ke MIPpHUOOPETECHUIO
MPaKTHYECKUX HaBBIKOB, HEOOXOJAUMBIX JUJIsI TOBCEIHEBHOM >KU3HM.
Pa3Butne mnoHATHS O 4YHCIEe B OCHOBHON IIKOJE CBSI3aHO C
pauroOHaNbHBIMU Hu UppauuOHAIBHBIMHA 4UCIaMH,
popMupoBaHHMEM TIPENCTABICHHA O JICUCTBUTEIFHOM  YHCIIC.
3aBeplIeHHEe OCBOEHMS YHCIOBON JHMHUHU OTHECEHO K CcTaplieMy
3BEHY 00IIero oopa3zoBaHuUsl.

CopgepxaHue IByX anrebpamdeckux JUHHNA — «Anrebpamdeckue
BBIDXKCHUS» M «YpaBHEHUs W HEPaBEHCTBa» CIOCOOCTBYET
bopmupoBannio y oOydaromuxcsi MaTeMaTHYEeCKOIr'o armapara,
HEOOXOAMMOro s pEemIeHUs 3aaad  MaTEeMaTHKH, CMEXHBIX
IpEeIMETOB U IIPaKTUKO-OPUEHTUPOBAHHBIX 3aJady. B oOcHOBHOU
IIKOJIE YYeOHBIH MaTepuai IpyHIIHPYeTCsi BOKPYI pallMOHaJIbHBIX
BBIpOKCHUM. Anredpa JIeMOHCTPHUPYET 3HAUCHHE MaTEMaTHKH
KakK s3bIKa OJIsI IMOCTPOCHUSA MATEMATHYCCKUX Moneneﬁ, OomnmucaHusa
OpOIECCOB U SABJIEHUM peanpHOro mupa. B 3agaum  oOydeHUs
anreOpe BXOJAT TaK)Ke majbHelliee pa3BUTHE aJTOPUTMHUYECKOTO
MBIIIIJICHUSA, HeO6XOI[I/IMOFO, B YaCTHOCTHU, IJIsI OCBOCHHUA KypcCa
I/IH(bOpMaTI/IKI/I, nu OBJIQICHHUC HaBbIKaMU ACAYKTUBHBIX
paccyxnenuii. IIpeoOpa3zoBaHue CHMBOJIBHBIX (POPM BHOCHUT CBOH
cnenuUUYEeCKU BKJIAJ B pa3BUTHE BOOOpakeHUs, crocoOHOcTeit
K MaTeMaTH4EeCKOMY TBOPUYECTBY.

Conepxkanne (QyHKIHOHAIBHO-IpaUUECKON JUHUUA HAICJICHO Ha
MOJIydeHHE IIKOJbHUKAMHU 3HAaHWM O QYHKIUSIX Kak BaKHeHIeH
MaTeMaTU4eCKOM  MoOAenu  JJIsi  ONHUCAaHUs UM HCCIEJ0BaHUsA
pa3HOOOpa3HbIX IMPOIECCOB M SIBJICHWM B MpUpPOJe M OOIIeCTBE.

N3yueHnue 3TOrO MarepHasia CIIOCOOCTBYET Pa3BUTHIO y
00yJarIIMXCsl YMEHHs HCIOJIB30BaTh pa3JIMYHbIC BbIPA3UTEIbHBIC
CpeACTBa sI3pIKa MaTeMaTUKH — CJIOBECHBIC, CHMBOJIMYECKHE,

rpaduueckre, BHOCHT BKJIal B (opMHUpOBaHME TMPEACTABICHUNA O
poJii MaTeMaTUKU B Pa3BUTUM LUBUIIM3ALUU U KYJIBTYPBIL.

MECTO YUYEBHOT'O KYPCA B YUYEGHOM I1JIAHE

CormacHo yuyeOHOMY TuiaHy B 7—9 Kilaccax m3ydaeTcsi yaeOHbBIN
Kypc «Amnrebpa», KOTOPBIM BKIOYAET CJISAYIONIME OCHOBHBIC
paznensl COJIepKaHUS: «Yucna u BBIYHCIICHUSD,
«AnrebpandecKkrue BBIPAXKCHUSD», «YPaBHCHHUsI U HEPABCHCTBA»,
«DYHKIHN.

Y4eOHblil Tu1aH Ha H3ydeHue anreOpel B 7—9 Kiaccax OTBOJUT
HE MeHee 3 ydeOHBIX YacoB B HEACII0 B TEUYCHHE KaXKIOr0 roja
o0OydeHus, BCETo 3a TpH roja oOydeHus — He MeHee 306 ydeOHBIX



qacCcoB.

COAEP) KAHUE YYEBHOI'O KYPCA (ITIO 'OAAM OBYUYEHMUA)
7 xJjiaacce

Yucna u eviuucnenus
PanponansHele Yncna

JpoOu OOBIKHOBEHHBIE M JIECSITUYHBIC, NEPexX0j OT OJHOU (Gopmbl
3anucu apobeil k Apyroi. lloHsTHe panmvoHAIBHOrO YHCIA, 3aIHCh,
CpaBHEHHE, YHOpsiIOYNBAHUE panHoOHaIBHBIX 4HCEell.
ApudmeTnaeckue AEUCTBUS C pallMOHAIBHBIMH dYHCIaMH. PerieHue
3aJlad U3 peajibHOW NMPAaKTUKHU HA YacTH, Ha JPOOU.
Crenensb c HaTypalbHbIM HoKa3aTeJIeM: onpeneneHue,
npeobpa3oBaHUE BBIPAXKECHUM Ha OCHOBE OIPEIACIICHUS, 3aluch
Oompmmx ywucels. [IpomneHTsl, 3amuch MPOLEHTOB B BHAE APOOHU M
ApoOu B BHUJIE MPO IIEHTOB. TpH OCHOBHBIE 3aJayd Ha MPOIICHTHI,
pelleHue 3aaad U3 peallbHOM IpakTUKU. IIpuMeHeHue NpU3HAKOB
JEIIUMMOCTH, PAa3JI0KE€HHE Ha MHOXKWUTEIU HaTypaJdbHBIX YHCEIL.
Peanpuble 3aBuUCMMOCTH, B TOM 4HCIE mpsmass #u oOparHas
MIPONOPIIUOHATIBHOCTH.

Anzebpauueckue ewviparcenus
IlepeMeHHBIE, 4YHCIIOBOE 3HAUEHUE BBIPAXKEHUSI C IIEPEMEHHOM.

Jormyctumbie 3HAYCHHUS MePEMEHHbIX. [IpencraBieHue
3aBUCUMOCTHU MCKIY BEINYHUHAMU B BHIC (I)OpMyJ'IBI. Breruucnenus
o dbopmynam. IIpeobpazoBanue OYKBEHHBIX BBIpXXCHUM,

TOXKJIECTBEHHO pPaBHBIC  BBIPKEHHWs, IpaBUjia  IMpeoOpa3oBaHUs
CYMM U TIPOW3BEJCHHUN, MpaBHiIa PACKPBITUS CKOOOK M TPHUBEICHUS
nmonoOHbIX  cnaraemblx. CBOICTBA  CTENMEHM C  HaTypaJbHBIM
nokasareneM. OpHouneHbl W MHOrousneHsl. CTeneHb MHOTIOYJIEHA.
CnoxxeHue, BBIYUTAHHUE, YMHOXXEHHE MHOTOWIEHOB. @DOpMyJIbl
COKpPAIICHHOTO YMHOXXEHHUs: KBaapaT CyMMBI M KBaJpaT pPa3HOCTH.
dopmyna pa3sHOCTH KBajapaToB. Pa3snoxkeHue MHOrOYIEHOB Ha
MHOKUTEJIH.

Ypasnenua

VpaBHeHHe, KOPEHb ypaBHEHHs, MNpaBwiIa Ipeodbpa3zoBaHUs
YpaBHEHUS, PAaBHOCHJIBHOCTh yPaBHEHHUH.

JIuneitHoe ypaBHEHHE C OJHON MEPEMEHHOM, YHCIO KOpHEH
JIMHEWHOI'O  ypaBHEHWUs, peuenue JIMHEWHBIX YpaBHEHUH.
CocraBieHne ypaBHEHHH IIO YCIIOBHIO 3aJayd. PeleHne TEeKCTOBBIX
3aJla4y C IOMOIIBIO YPABHEHHUIA.

JImneitHoe ypaBHEHHE C JByMs IIEPEMEHHBIMH W €ro Trpaduk.
Cucrema JByX JIMHEMHBIX YpaBHEHMH C JByMs  IE€PEMEHHBIMH.
Pemenune cucteM ypaBHEHHUH CITIOCOOOM TMOACTAaHOBKH. [Ipmmepsnl



pemIeHusT TEeKCTOBBIX 3amad C MOMOIIBIO CHCTEM YpaBHEHHH.

Koopounamur u zpagpuxu. @yuxyuu

Koopaunara Toukn Ha npsMoi. UYHCIOBBIE INPOMEKYTKH.
Paccrosinne mexay AByMsi TOYKaMU KOOPAWHATHOW IIPSIMOU.

[IpsimoyronpHas cuctema kKoopamHat, ocu Ox m (Oy. Abcumcca u
opAMHATa TOYKM Ha KOOPAWHATHOHN IuIockocTH. Ilpumepsl rpadukos,
3aJaHHBIX (dopmynamMu. UTteHnme rpaduKoB pealbHBIX 3aBHCHMOCTEH.
Tlonstne ¢yukuun. I[paduk GyHKIHU. CpoiicTBa yHKIIHIL.
Juneitnas ¢yukuus, e¢ rpaduk. I'padpuk dyHrkmmum y = | x |
I'padnueckoe pemieHne JITHMHEHWHBIX ypaBHCHUW W CHCTEM JIHMHEHHBIX
YpaBHEHUH.

8 kiace

Yucna u evtuucnenusn

KBanpatHblii KOopeHb u3 uuciia. [loHsiTHEe 00 WMppanuoOHaAJIbHOM
yucie. JlecsATUYHBICE TPHUOIMIKEHUS HUPPAMOHAIBHBIX  YHCEII.
CpoiicTBa apu(pMETHUYECKHX KBaJIpPaTHBIX KOpHEHU u ux
MIPUMEHEHHE K IIpeoOpa3OBAHMUIO YHCJIOBBIX BBIPAXECHHH U
BbIUHMCJICHUSM. [[elicTBUTENbHBIE YHUCHA.

CrerneHp ¢ HeNbIM ITOKazaTeneM W e¢  cBoicTBa. CraHmapTHas
3allUCh YUCIIA.

Anzebpauueckue ewviparcenus

KBanpatHbelii TpexujieH; pa3jioKEeHHUE KBAaAPAaTHOIO TpEXujeHa Ha
MHOYXHUTEIIHN.

AnreOpamdeckasi npoOb. (OCHOBHOE CBOWCTBO alreOpandecKoi
npoou. Croxenue, BBIUMTAHUE, YMHOXEHHE, JleJIeHue
anreOpandeckux  apoOeii. PanmoHanbHBIE  BBIPAXEHUS W HUX
rpeoOpa3oBaHHeE.

Ypagnenus u nepagencmea

KBanpatHoe ypaBHeHue, popmMysa KOpHEH KBaApaTHOTO ypaBHEHUS.
Teopema Buera. Pemenue ypaBHEHUM, CBOJSAIIMXCSA K JUHEHHBIM U
KkBagpaTHBIM. IIpocTeiimme apoOHO-paniMoHaJIbHBIE YPaBHEHUS.

I'paduueckass maTEpIIpeTAllNsl ypPaBHEHUH C ABYMS NEPEMEHHBIMHU
U CUCTEM JIMHEUHBIX ypaBHEHUH C JByMsl nepeMeHHbIMU. [Ipumepsl
pelIeHuss CUCTEM HEIUHEWHBIX ypaBHEHUM C AByMs MHEPEMEHHBIMH.

Pemenne TEKCTOBBIX 3aj7lad ajlreOpamdecKuM CIIOCOOOM.

YucnoBble HEpaBEeHCTBA U UX cBolcTBa. HepaBeHcTBO ¢ ojaHOM
IIEPEMEHHOM. PaBHOCHIIBHOCTB HEPAaBEHCTB. JIuneiinblie
HEpaBeHCTBA C OJHOW mepemMeHHOH. CHCTEeMBI JIMHEHUHBIX
HEPABEHCTB C OJHOW MEPEMEHHOIA.

Dyukyuu

[Monsitne  ¢gynkumu. OOnacTb oOmnpenesieHuss W MHOXECTBO
3HaueHud (Qynknuu. CriocoObl 3agaHust (GyHKIHH.

I'paduk dpysnkumu. Urenne cBoicTB GyHKIHUU NO €€ rpaduky.



IIpumepsl rpadukoB (PYyHKIHH, OTPa)KAIOMHUX PEATbHBIC IMPOISCCHI.

DyHKIUY, ONUCHIBAIOIINE NPSIMYIO U OOPAaTHYIO IPONOPLIHOHAJIbLHBIE
3aBHCHMOCTH, MX rpaduku. DyHKIMH y = X°, y = X,y = X, y =
Ix1. Rég(bnquKoe peleHne ypaBHEHUN U CUCTEM ypPaBHEHUH.

9 kJ1acc

Yucna u eévluucienusn
JleficTBUTENbHBIE YUCTA

PanmnonaneHble 4uncia, uWppalUOHAJIbHBIE YHCJA, KOHEYHbIE U
OCCKOHEUYHBIC JIECATUYHBIC IpoOu. MHOXKECTBO JNEUCTBUTEIIBHBIX
qucell; JCHCTBUTEIILHBIC YHCIAa KaK OCCKOHCUHBIC JICCATUYHBIC
npobu. B3anMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY MHOXKECTBOM
JEUCTBUTENIBHBIX YHUCEJI U KOOPJAMHATHOM IPSIMOIL.

CpaBHeHHE NCHCTBUTEIBHBIX YHCEIN, apudMeTHYecKue IeHCTBUSA
C JEUCTBUTEILHBIMH YHCJIAMHU.

W3mepenns, mpuOIIKEeHNs, OLEHKN

Pa3smepbl 00BEKTOB OKPY’)KAaIOIIETO MHUpPA, [JIUTEIBHOCTH IIPOIEC-
COB B OKPY>KaroIlleM MHUpE.

[MTpubnmxkEHHOE 3HAYEHHWE BEIWYUHBI, TOYHOCTH HPHUOIMKCHUSI.
Oxpyrienune uncen. [Ipukuaka m OIEHKA pe3yJIbTaTOB BBIYMCICHHM.

Ypasnenus u nepagencmea
VpaBHEHUS ¢ OHON IEPEMEHHOU

Jluneiinoe ypaBHeHue. Pemienue ypaBHEHHH, CBOJSAIIUXCS K
JUHEUHBIM.

KBagpaTtHoe ypaBHeHue. PenieHue ypaBHEHHH, CBOAAIIMUXCS K
kBagpaTHeIM. bukBaapatHoe ypaBHeHue. Ilpumepsl penieHus
YpaBHEHUH TpeThbell M YEeTBEPTOM cTeneHeW pas3jioKeHHueM Ha
MHOXHTEJH.

Pemenue JApOOHO-parMOHaIbHBIX ypaBHEHUH.

Pemrenne TEKCTOBBIX 3a7a4 alreOpandecKuM METOIOM.

CucreMsl ypaBHEHHI

VYpaBHeHHE ¢ ABYMsl IIepeMEHHBIMH U ero rpaduk. Pemenue
CUCTEM JBYX JIMHEHMHBIX ypaBHEHUM C JByMsl II€pEMEHHBIMU.
Pemenune cucreM AByX ypaBHEHMH, OJHO U3 KOTOPBIX JIMHEHHOE, a
Ipyroe — BTOpo# creneHu. [padudeckass MHTEPIPETAIUST CUCTEMBI
YPaBHEHHUI C IBYyMsI IEPEMEHHBIMH.

Pemienne TEKCTOBBIX 3aj7la4 ajareOpamvdecKuM CIIOCOOOM.
HepasencTsa

YucnoBble HEPAaBEHCTBA M UX CBOICTBA.

Perienne nuHEMHBIX HEPABEHCTB C OJHOU TiepeMeHHon. Pemenue
CHUCTEM JIMHEHHBIX HEPaBEHCTB C OJIHOW mnepeMeHHoOW. KBagpaTHsbie

HepaBeHcTBa. | padudeckass mHTEpIIpeTaisi HEPABECHCTB U CHUCTEM



HEPaBEHCTB C ABYMs IEPEMEHHBIMU.

Dynkyuu
KBanpatuunas ¢ynkuwms, e¢ rpaduk u cBoiicrBa. [lapaboia, Ko-
OpZAMHATHI BEPIINHEI 1Tapaboiibl, OCb CUMMETPHUH NapaOoJIbl.

I'paduxu  dynkumii: y = kx, y =kx + b, y =x/x, y = x°,

y = \/Y,y = Ix] u uxX cBOMCTBA.

Yucnosvle nocnedogamensnocmu
Onpeiesnienre U COCOOBI 3aJaHMs YHUCIIOBBIX TTOCIEI0BATEIEHOCTEH
[Tonsitue YHCIIOBOM IOCJIEI0BATEIIBHOCTH. 3ananue
IIOCNIEIOBATEIIFHOCTH PEKyppeHTHOH (opmynoli u dopmynoi n-To
4JIeHa.

Apudmernyeckas ¥ reoMeTpuuecKas IpOrpeccun

Apudpmernueckass U TeoMeTpuueckasl mnporpeccur. DOpMyIbl 71-
ro 4jeHa apu(pmMeTndecko M TI€éOMETPUYECKON IMPOTrPECCHH, CyMMBI
MEPBBIX 7 WICHOB.

H300paxkeHue YICHOB apU(PMETUUYECKOH H  TICOMETPHUYCCKOU
nporpeccuii TOYKamMud Ha KOOPAMHATHOM MJIOCKOCTU. JIMHEHHBIH u
SKCIIOHCHIIUAIBHBIN pocT. CII0XKHBIE MPOICHTHI.

IIJIAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATbl OCBOEHUS
NPUMEPHOU PABOYEUN ITPOT'PAMMBI KYPCA (IIO 'OJAM
OBYYEHMUS)

OcBoeHne ydeOHOTO Kypca «Anred6pa» Ha YpPOBHE  OCHOBHOTO
o01mrero oOpa3zoBaHUs JIOJIKHO obecrnieunBaTh JIOCTHIKEHUE
CIEIYIOIIUXIIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

7 KJ1acc

Yucna u epiuucnenus

— BpmonHATE, coderasi YCTHBIE W ITHCHbMEHHBIE IIPHUCEMBI,
aprudmMeTndeckne AeHCTBUS C PAIMOHAIBHBIMH YHUCIIAMH.

— HaxoauTh 3Ha4YeHUs YHUCJIOBBIX BBIPAKEHUH; IMPUMEHSTH
pa3HooOpa3Hble CIIOCOOBI W TMPHUEMBl BBIYMCIICHUS 3HA4YCHUU
JIPOOHBIX  BBIPKEHUM,  COAEpkKallUX  OOBIKHOBEHHBIE U
JIECATUYHBIE JPOOH.

— IlepexoauTh OT oxHOW QOPMBI 3alUCH YHCET K JIPyroit
(mpeobpa3zoBBIBaTh JIECATUYHYIO Jpo0b B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JCCITUYHYIO, B YaCTHOCTH B OECKOHEUYHYIO
JIECATUYHYIO IPOOBH).

— CpaBHHBaTh M YIOPSAJOYMBATH PAIMOHAJIBHBIE YHCIIA.

—  OxpyrisaTe 4YuCia.

— BpIONHATE NPUKHAKY M OLIEHKY pe3yJIbTaTa BBIYHUCIICHUI,
OLICHKY 3HAY€HUW YHCIOBBIX BBIPAKEHUH.



BeimonuATe  gecTBHST €O CTENEHSIMH C  HATypaJlbHBIMHU
MOKa3aTeIsAMU.

IIpuMmeHATs TpU3HAKU  OEJIUMMOCTH, pas3JIOKEHUE Ha
MHO>XHUTEJINHATYPAIbHBIX UHCE.

Pemate NOpaKkTUKO-OPUEHTUPOBAHHBIE 3aJauyd, CBA3aHHBIE C
OTHONIGHUEM  BEJIMYUH, MOPONOPUHOHAIBHOCTBIO  BEJIWUYUH,
MIPOLIEHTAMH; MHTEPIIPETUPOBATh PE3yJbTaThl PEIICHUS 3a7ad
C y4eTOM OTpaHWYCHHH, CBSI3aHHBIX CO  CBOWCTBaMH
paccMaTrpuBaeMbIX OOBEKTOB.

Anzebpauueckue wvlpajxcenus

Hcnonb3oBaTh anre0pandecKyro TEPMUHOJIOTHIO "
CHMBOJIUKY, NPUMEHSITH €€ B IPOLIECCE OCBOCHHUS y4YEOHOTO
Marepuara.

HaxonuTh 3HayeHUs1 OYKBEHHBIX BBIP@XXECHUN IPH 3alaHHBIX
SHAYCHHUAX TICPEMCHHbBIX.

BeimonHATE  mpeoOpa3oBaHUs — LEJIOTO  BBIPAKCHUS B
MHOI'O4JICH NpUBCACHUECM HOI[O6HI)IX cjaracMmabIX,
pacKpbBITHEM CKOOOK.

BeINONHATE  yMHOXXEHHE  OJHOYICHA Ha  MHOTOWICH U
MHOTI'OYJICHa Ha MHOTOWICH, NPUMEHATH (HOpMyssl KBaaparta
CYMMBI U KBaJipaTa pPa3HOCTH.

OcCyLIecTBIATh PAa3JI0KCHHE MHOTOYWICHOB Ha MHOXHTEIH C
IIOMOLIbIO  BBIHECEHHS 3a CKOOKM OOIIero MHOMXHTES,
IPYIIIAPOBKUA claraeMblIx, IIPUMEHEHUS dhopmyn
COKpPAIICHHOTO YMHOEHUSI.

[IpumensTe npeoOpa3oBaHUs MHOTOWICHOB JUIS  PEIICHHS
pa3iiMYHbIX 3aJa4 HU3 MAaTEMAaTUKH, CMCKHBIX MNPEAMETOB, U3
pealbHON IIPAKTUKH.

Hcnone3oBaTh  CBOWCTBAa  CTeNeHEW € HATypaJIbHBIMH
MOKa3aTesIMH JUJIsl IpeoOpa3oBaHusl BBIPaKCHUH.

YPCIKHEHM}I U Hepaesencmea

Pemate nuHeliHble  ypaBHEHUsT C  OJHOM  NEPEeMEHHOMH,
NpUMEHssT MpaBUIa MEpexoJa OT HCXOJHOrO YPaBHEHUS K
paBHOCHUIIBHOMY eMy. IIpoBepsiTe, SBASETCS  JIM  YHCIIO
KOPHEM YypaBHEHUS.

I[MIpumensaTs  rpaduueckne  MeTOABI INPH  PEIICHUU
JIMHEUHBIXYPAaBHEHUN U UX CUCTEM.

I[TogbupaTte mpuMepsl Tap 4YHCEN, SBISIOMNXCS PEIICHHEM
JIMEHHOTO YPaBHEHHUS C ABYMS IEPEMEHHBIMH.

CtpouTs B KOOPAMHATHOW INIOCKOCTH TpaduK IJIHHEHHOTO
YpaBHEHMsS] C JBYMSI II€PEMEHHBIMHU; IOJB3YysICh TI'padHuKoM,
NPUBOAUTH HNPUMEPHI PELICHUS] YPABHEHMUS.

Pemate cuctembl JIByX JIMHEHWHBIX YpaBHEHUH C JIBYMs



IIEPEMEHHBIMH, B TOM YHCJIE Tpa(UIECKH.

CocTaBisiITh W pemaTh JWHEHHOE YypaBHEHHE WIH CHCTEMY
JIMHEWHBIX ypaBHEHUH no YCJIOBHUIO 3a7a4H,
HHTEPOPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJadu
MOJIy4YEeHHBIN pe3ynbTar.

Koopounamur u zpagpuxu. @yuxyuu

H306paxxaTh Ha KOOpAMHATHOM npsIMON TOYKH,
COOTBETCTBYIOIINE 3aJaHHBIM KOOPAMHATAM, JIydd, OTPE3KH,
UHTEpBaJIbl;  3alHUCBIBATH  YHUCJIOBBIE  IPOMEXYTKH  Ha

anreObpandeckoM S3BIKE.

OTMme4yaTh B KOOPIWHATHOM IUIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJMHATaM; CTPOUTH TIpauKu JIHHEHHbIX (yHKumii. CTpouTh
rpadpuk GyHKIHUH y = [X].

OnuceiBaTh C NOMOIIBIO (YHKIUNA H3BECTHBIC 3aBHCHMOCTH
MEXJy BEJIMYHMHAMH: CKOPOCTb, BpEMs, pPacCTOsIHUE; IICHa,

KOJIMYECTBO, CTOHUMOCTB, MPOU3BOJIUTEIBHOCTD, BpeMms,
00BbEéM paboOTHhI.

HaxonuTts 3HaYeHue (PyHKIIMH 110 3HAYSHHUIO €€ apTyMeHTa.

[TonnmaTe Tpaduyeckuii crnoco® NPEICTaBICHUS W aHaln3a
nHbOpMaIUY; U3BJICKATh W HWHTEPHPETUPOBATH HH(OpMALUIO
13 rpauKoB peasibHbIX MPOILIECCOB M 3aBUCHMOCTEH.

8 kiacce

Yucna u évluucienHusn

Hcronp30BaTh HadabHBIC NPEJACTABICHHS O MHOXECTBE
JNEHCTBUTEIBHBIX YHUCEN JJII CPaBHEHUs, OKPYTJICHUS U
BBIYMCIICHUH; W300pa)kaTh MEHCTBUTEIBHBIC YHCIAa TOYKAMH
Ha KOOPJAMHATHOU OPsSIMOM.

[IpumeHsaTh TOHSITHE apU(PMETHYECKOTO KBaJAPATHOTO KOPHSI;
HaXOJUTh KBaJpaTHBIC KOpHH, HCIIOJIB3Y ST pu
HEOOXOAUMOCTH KaJbKYJIATOP; BBIMOJIHITh MpeoOpa3soBaHUs
BBIPAXKECHUM, COJEpKaIIMX KBaJgpaTHbIE KOPHH, HCIOJIb3Ys
CBOMCTBA KOpHEH.

Hcnonb3oBaTh 3anmucu OOJBIIMX W MaJIBIX YHCEN C ITOMOIIBIO
JIECATUYHBIX JpoOeit u crereHel uncna 10.

Anzebpauueckue eviparicenus

I[IpuMeHsTh TOHSITHE CTENeHH C LEJbIM IIoKa3aTeseM,
BBITIOJIHSITE  [TPe0Opa3oBaHUs BBIPAKCHHU, CoJIepIKaIInX
CTEIICHH C LIEJIBIM ITOKa3aTelIeM.

BEITOHATE TOXKJIECTBEHHBIE IPE0oOpa30BaHUS PAMOHAIBHBIX
BBIP)KEHUM Ha OCHOBE IIPAaBWJI JICMCTBUH HaJl MHOTOWICHAMH
" anreOpandecKuMH IpOoOsMH.

PackiranpiBaTh KBaApaTHBINA TPEXWICH Ha MHOXKHUTEIIH.
[IpumensTe npeoOpa3zoBaHWsT BBIPAXKCHUH I pELICHUS



pPa3IUYHBIX 3a7ad M3 MAaTEMaTHKH, CMEKHBIX IIPEAMETOB, W3
peallbHOM NPaKTUKU.

YPaKHEHM}l U Hepaesencmea

Pemats nuHeliHbIC, KBaJpaTHbIE YpaBHEHUS u
palyoOHAaNbHBIE YypPaBHEHUs, CBOJISINHECS K HUM, CHUCTEMBI
JIBYX YpaBHEHUH ¢ IBYMsI I€PEMEHHBIMU.

IlpoBoauTe mnpocTeHIlIMEe HCCIEeA0OBaHUsl YPAaBHEHUU U
CUCTEM YypaBHEHHI, B TOM YHCIE€ C IPUMEHEHUEM
rpadM4YeCcKUX MOpeJCcTaBICHUN (ycTaHaBIWBaTh, UMEET JIH
YpaBHEHHE WJIM CUCTEMaypaBHEHUI PEIICHUs, €CIIM UMEET,
TO CKOJIBKO, U Tp.).

[lepexonuTe OT cioBecHOH (OPMYJIHMPOBKHM 3a7a4d K e¢
anredpanyeckod  MOJZEIM €  IOMOUIBIO COCTaBJICHUA
YPaBHEHMsS] WM CHCTEMBl YPaBHECHHUH, HWHTEPIPETHPOBATH B
COOTBCTCTBHUH C KOHTCKCTOM 3agadu HOJIy‘-IeHHbIﬁ pe3yJibTaT.
ITpuMeHATh CBOWCTBAa 4YHCJIOBBIX HEPABEHCTB Ui CPAaBHEHUS,

OLIEHKH;  pemarb  JWHEWHbIE  HEpPaBEHCTBA € OJHOM
NEepeMEHHOM M HUX CHUCTEMbl; JaBaTh rpadUIECKy O
WUIIOCTPALIMI0 MHOXECTBA PELICHUW HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

Dynxkyuu

IToHuMaTh # HCHONB30BaTh (GYHKIIMOHATIBHBIC MOHSITHS
SI3BIK  (TEpMHUHBI, CUMBOJHWYECKHE OOO3HAYCHHUs); OIPEHCIATh
3Ha4YeHHe (QYHKOMU 10 3HAYCHUIO apryMeHTa; ONpelesiTh
cBOMcTBa QyHKIHMHU 1O €€ rpaduky.

Crpouth rpaduku sjeMeHTapHbIX (QYHKIUN Buxa ¥y =k/x, y = x,
y=x,y =/X, ¥y = IX|; onuchIBaTh CBOHCTBA YMCIOBOU QPyHKIIMK
no e¢ rpaduky.

9 knacc

Yucna u évtuucienus

CpaBHHBAThH u yHopsig0o4uBaTh pauuoHaIbHbIE
UppalyOHAJIbHBIC YUCIIA.

BrimmonasaTe apudmMeTndeckne JIEUCTBUS C palMOHAJIbHBIMHU
4yucIaMM, codeTas  yYCTHblIE W  HOHUCbMEHHBIE  MPUEMBI,
BBIIOJIHSITh BBIYUCIJICHUSI C UPPALMOHAJIBHBIMU YHCJIAMU.
HaxonuTe 3HaueHus1 CTENEHEH C LEeNbIMH I[OKa3aTe/siMH U
KOPHEH; BBIYUCIISITh 3HAUEHUsI YHCIOBBIX BbIPA’KEHUU.
OkpyrisiTe  JOE€UCTBUTENBHBIE  YHUCIA, BBIIOJIHATH  MPUKUIKY
pe3ynbTaTa BBIYMCICHUM, OLICHKY YMCJIOBBIX BbIPa*KECHUH.

YPaGHEHMﬂ U Hepasencmea

Pemats nuHEHbIE U KBaJpaTHBIC YPaBHEHHUS, YPaBHECHHUS,
CBOIsIIIMECS K HUM, IIpocTeiimme ApoOHO-pallMOHAIbBHBIE



YpaBHEHHS.

Pemate cucTteMbl JOBYyX JIMHEHHBIX ypaBHEHUMM C JABYyMs
IIEPEMEHHBIMU M CHCTEMBI JBYX YpPaBHEHHH, B KOTOPBIX OJHO
YpaBHEHUEHE SIBJISICTCS] JIMHEHHBIM.

Pemnrate TEkCTOBBIE 3ala4yn anrebpandecKuM CII0COOOM c
IIOMOIIBIO COCTaBJICHHSI  YPaBHEHHMSI  WJIM  CHUCTEMBl  JBYX
YPaBHEHHUH C ABYMs IIE€PEMEHHBIMHU.

IIpoBoauTh mpocTellne UccileI0BaHNusl YPaBHEHUN U CUCTEM
YpaBHEHUN, B TOM 4YHCJIE C TIPHUMCHCHHEM TpadUIeCKUxX
npeacraBiicHuil (yCTaHaBJIUBATh, UMCCT JIM ypaBHCHHE WIIU
CUCTEMA YpPaBHEHHUU pELIEHUs], €CIHU HMEET, TO CKOJIbKO, U
op.).

Pemate cucteMbl JTHMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOIIME KBaJpaTHOC HEPaBEHCTBO;, HW300pakaTb pCIICHUC
CUCTEMbl HEpaBEHCTB Ha YHCJIOBOM OpPSIMOM, 3alMChIBaTh
pelLIeHUE C NOMOIIBIO CUMBOJIOB.

Hcnonp3oBaTh HEpaBeHCTBa MHpPU PELICHUU pa3IWYHBIX 3ajad.

Dynkyuu X

PaCHOSHaBa'l\( (I)yHKLII/II/I HN3YYCHHBIX BHUIOB. IToka3sIBaTh
CXCMAaTHUYCCKHN  PACIIOJOKCHHUC  Ha KOOp,Z[PIHaTHOfI IINIOCKOCTH

k
rpadukos QyHKIMI Buma: y = kx, y = kx + b, y =X, y = ax’

+ bx +c,y= x3, ¥y =x,y =1x1 B 3aBUCUMOCTH OT 3HAYECHUH
KO0A(p(UIIHEHTOB; OMUCHIBATH CBOWCTBA (DYHKITUHA.

Ctpoutsb u n300paxaTth CXE€MaTU4YEeCKU rpaduku
KBaJ[paTUYHBIX (DYHKIIMHI, OMUCHIBATH CBOWCTBA KBaJpPaTHYHBIX
(pyHKIMI MO UXTrpaduKam.

PacmiosnaBates kBagpaTrudHyro (QyHKIHMO 1o  Qopmyle,
OPUBOANUTE MPHUMEPHI KBAJAPAaTHYHBIX (YHKIUN U3 peabHOU
>)KU3HU, (U3UKH, TEOMETPHH.

Apugpmemuueckan u ceomempuyeckas npozpeccuu

PacnioznaBats apu(pMETHIECKYIO u reOMETPUUYECKYIO
MPOrPECCHUH MPH PA3HBIX criocobax 3afaHusl.

BBINOMHATE BBIYHMCICHHSI C WCIOJIB30BaHUEM (OPMYJ #-TO 4JIeHA
apu(METHYECKOM W TEOMETPHYECKOM MPOTPECCHH, CYMMBI
IEPBBIX /1 YJICHOB.

N306paxars YJICHBI MOCJIEA0BATEIbHOCTHU TOYKaMU Ha
KOOPJAUHATHOHN MIOCKOCTH.

Pemrate 3aJ1a4d, CBsI3aHHEIC c YUCJIOBBIMU
MOCJIEOBATEJIbHOCTSAMM, B TOM 4YHCJIE€ 3aJayd U3 PpealibHOHI
KXKU3HH (C  HWCHOIB30BaHHUEM KaJIBKYIISITOPA, IU(POBBIX

TEXHOJIOTHH).






TEMATUYECKOE IINITAHUPOBAHUE YYEBHOI'O KYPCA (IIO 'OJAM OBYYEHMUA)

7 xnacc (ne menee 102 4)

panMoHaJIbHBIX YHCEIl.
CreneHb C HaTypaJIbHBIM
oKazaTeJieM.

Pemmmrenne OoCHOBHBIX 3aaad

Ha JApoOu, TPOIICHTHI U3
pearbHON NpaKTUKU.
ITpusnaku AEIUMOCTH,
pas3noxeHust Ha
MHOXHUTEIU HaTypalbHBIX
YHUCEeII.

PeanbpHbIC 3aBUCUMOCTH.
Ipsimas u oOpaTHas

NpONOPUHHUOHAIIBHOCTHU

YaCTHOCTH B OECKOHEUHYIO JIECSITUUHYIO
Jpo0b.

IIpuMeHaTs pa3HoOOOpa3HbIe CHOCOObLI M
NpUEéMbl BBIYHCICHUS 3HAYEHHIl IPOOHBIX
BBIPAKEHUH, COJep)KalluX OOBIKHOBEHHBIC

W JIeCSITUYHBIE JpoOW: 3aMEHATh IIpHU
HEoOXO0NMOCTH JIECSITUYHY IO Ipoob
OOBIKHOBEHHOM u OOBIKHOBEHHYIO
JICCSITUYHOM, MPHUBOJIUTH  BBIPAKEHHUE K
dbopme, Hambomee yI0OHOH JUTST
BBIUMCIICHUH, MPeoOpa3oBBIBATh JAPOOHBIC
BBID@KEHUSI HAa YMHOXKEHHWE U JeJIeHHEe

IECSITHIHBIX Apo0edt K
LEJIBIMU YHCIIAMU.
IIpuBoauTs  4YHCIAOBBIE M OyKBEHHBIE
NpUMepbI CTEIEHU C HaTypaJbHBIM

IEUCTBUAM c

Ha3zBanue DJIeKTPOHHbIE
pasaena OcHoBHoOe coaeps:kaHue OcHOBHBIE BH/bI 1eATEJIbHOCTH (uudposeie
(TeMbI)(UHCIO0 odyualommuxcst o0pa3zoBaTe/ibHbI
4acoB) e pecypchbl)
ucna u ITonarue pamuonanbHoro | CHcreMaTH3MpOBaTL M 000ramiaTh 3HAHHSA
BBIYMCICHHA. | ypcha. Apudmernyeckrne | 00 OOBIKHOBEHHBIX U JECSATUYHBIX IPOOsX.
PaunoHanbHbl| feiicTBus ¢ | CpaBHMBaThL W YNOPSAAOYHMBATHL JpOOH,
€ Jyuciaa paoHAIBHBIMHU YHCIAMU. peoOpPa3oOBBIBAS npu HEOOXOAMMOCTH
(25 u) CpaBHeHue, JeCATUYHBIE NpoOn B  OOBIKHOBEHHBIC,

YIOPSIOUYNBAHHUE OOBIKHOBEHHBIE B JIeCSITUYHBIE, B




IoKasaTeJieM, 00BSICHSIS 3HAYCHUS
OCHOBaHUsI CTETICHW W TIOKA3aTessl CTEICHH,
HaXOJMTh 3HAYE€HUs cTerneHel Buma a' (a
— mob0oe palnoHaIbHOE YHCIO, 1 —
HATypaJIbHOE YHCIIO).

IMoHumMaTh cMBICH 3amUCH OOJBIINX YHCEN
C TIOMOUIBIO JIECSITUYHBIX npobei u
creneHeid uucaa 10, npuMeHATb HX B
peaIbHBIX CUTYyalUsIX.

[TpuMeHATh TPU3HAKK [EIUMOCTH, PA3IOKCHUSA
Ha MHOXKUTEIH HaTyPaJIbHBIX YHCEL.

PewaTh 3aaun Ha 4acTH, MPOLEHTHI, ITPOIIOPIIMH,
Ha HaxOoXJeHHue JApoOu (IPOLEHTa) OT BEJIUYNHEI
U BEIUYMHBI 10 e¢ ApoOu (TPOLEHTY), ApoOHU
(mporieHTa), KOTOPBIM COCTABIAET OJHA BEJINYHHA
ot apyroii. IIpuBomuTh, pa3Ouparb, OIEHHBATH
pasyiuuHble  pEUICHHs,  3aIllicH peeHunit
TEKCTOBBIX 3a/1a4.

PacrniozHaBath ¥ OOBSCHSATH, ONUpasCh Ha
OIIpEAECHNs, TPSIMO NPONOPIHUOHAIBHBIE U
0o0paTHO  MPOMNOPLHUOHANbHBIE  3aBHCUMOCTH
MEXAY BEITMYMHAMM; MPUBOJUTH NPUMEPHI 3THX
3aBUCHMOCTEH M3 pEaibHOr0 MHpa, M3 JPYTruX
y4eOHBIX IIPEIMETOB.

PewiaTh npakTHKO-OPHEHTHPOBAHHbIE 33734yl Ha
JIpoOH, TIPOLEHTHI, TMpAMYyI0 M  OOpaTHYIO
MIPONOPIMOHANBLHOCTH, TPOTIOPIIHU




Auaredpau
yecKue
BbIpaskeH
us (27 4)

BykBeHHBIE  BBIpaXKEHUSI.
IlepemeHnHsle.
JlonycTtumsle 3HAYECHUA
nepeMeHHbIX. DOPMYJIbI.
IIpeobpazoBanue
OYKBEHHBIX BBIpa)KEHUH,
packpwiTHe CKOOOK u
OpUBEJICHUE TMOTOOHBIX
cllaraéMbIX.

CpoiicTBa CTEIECHU c
HaTypaJlbHbIM

IOKa3aTesIeM.

MHOTOYJICHEI. Cnoxenue,
BBIYHTAHUE, YMHO)XEHHE
MHOTOYJIEHOB. DopMybl
COKPAIIIEHHOTO YMHOXXEHHUSL.

PasnioxxeHre MHOTOYISCHOB Ha
MHOXHTCIIN

OBaagers anreOpanyecKkon
TEPMUHOJIOTUEN u CUMBOJIMKOM,
NPUMEHATh €¢ B IIPOLIECCE OCBOCHMUS
y4eOHOro Marepuasia.

Haxoauthb 3HAYCHUS OYKBEHHBIX

BLIpa)KeHI/Iﬁ IIpyu 3aJaHHbIX 3HAYCHUAX

OyKB;  BBIIOJHSTH  BBIYHUCICHHUS IO
dopmytam.

BpInOJHATH peoOpa3oBaHUs LIEJIOTO
BBIDQXKCHHUSI B MHOTOWICH INpPHUBEIACHUEM
MMOJOOHBIX cjaraemsix, pacKpbITHEM
CKOOOK.

BbImonHAT, ~ yMHOXXEHHE ~ OJHOWIEHAa  Ha
MHOTOWIEH M MHOTOWJIeHa Ha MHOTOWIEH,
NPUMEHATh  (OPMYJIBI  KBajgpaTa CYMMBI H

KBaJlpaTa pa3sHOCTH.
OcyIecTBIATh Pa3IoKEHUEe MHOTOYICHOB Ha
MHOKHTEJH ITyTEM BBIHECEHHS 32 CKOOKH 001Iero
MHOKHTEIISI, IPUMEHEHHS (POPMYJIBI PA3HOCTH
KBaJIpaToB, (GOPMYII COKPAILICHHOTO YMHOKESHHUSL.
[TpumensTh Npeobpa3oBaHNE MHOTOYJICHOB IS
pELIeHUs pa3JIMuHbIX 33734 U3 MaTeMaTHKH,
CMEXHBIX MPEIMETOB, U3 PEATbHON NTPAKTUKH.
3HAKOMUTHCS C UCTOPUEH pa3BUTHSI MAaTEMaTHKU




YpaBHenusi | YpasHeHue, ImpaBuja Pemrare suHENHOE YypaBHEHUE C OJHOU
u npeoOpa3oBaHUs NEpEMEHHON, NPUMEeHsisl NMpaBHJIa Tepexoa
HEPaBeHCTB | ypagHeHUs, OT UCXOJHOI0 ypaBHEHHUSI K PAaBHOCUJIBHOMY
a(20 v) PaBHOCHUIIBHOCTH eMy Oonee mpocrtoro Buzaa. IlpoBepsTh,
YpaBHEHUU. JIunekHoe SIBISIETCSI JIM KOHKPETHOE YHCJIO KOPHEM
YpaBHEHUE c OJHOU YPaBHEHMUS.
TIepeMEHHOMN, pereHne IloadupaTe NMpuMepsI map Yncen,
JIUHEUHBIX ypaBHeHHﬁ. ABJIAOIIUXCA PEHICHUEM JUHEHHOTO
Pemmenue 3a1a4 ¢ IOMOIIbIO YpaBHCHUA C IBYMs IICPCMECHHBIMU.
ypaBHCHHfI. CTpOI/lTL B KOOp,HI/IHaTHOﬁ IIJIOCKOCTHU
JIuaeliHoe ypaBHEHUE I Fpa(bI/IK JTUHEHHOT O YPAaBHCHUs C ABYMs
ABYMsl IIEPEMEHHBIMU U €r0 NCPEMCHHBIMU; TTOJIb3YACH Fpa(I)I/IKOM,
rpa(bHK. Cucrtema JBYX NPpUBOAUTHL NMPUMEPHLI PCIICHUA
JIMHEWHBIX  ypaBHEHUH C YpaBHCHUA.
JIBYMSI HIepEeMEHHBIMH. HaxoanTh pemeHue CHUCTEMBI IBYX
Pemenue cUCTEM JIMHENHBIX YPABHEHUH C IBYMs
ypaBHEHUH cnocoooM NCPEMCHHBIMH.
NONCTAHOBKM 1 crnocobom | COCTaBIAATL M peliaTh YPaBHEHUE WU
CIIOKCHUS CUCTEMY YPaBHEHHI IO YCIOBHIO 3aJauH,
HHTEPIPETUPOBATE B COOTBETCTBUU C
KOHTEKCTOM 3a1a4n MTOJTYY€HHBIN
pe3ynbTar
KoopaunaTelt| Koopnumara Touku Ha | M300paskaTh Ha KOODJMHATHOH MpSMOif
rpaguxu. OpsiIMOM. Yucinossie TOYKH, COOTBETCTBYIOIIINE 3aJaHHBIM
Dynxuuu (24 npoMexxyTku. PaccrosiHue KOOpJrHaTaM, Jy4d, OTPE3KH, HHTCPBAJIbI;
) MEXIAYy JBYMsI TOYKAMH | 3alHMChIBaTh UX Ha alre0pandecKkoM sI3bIKE.

KOOPAMHATHOUI OpsIMOil.

[IpsamoyrosbHas cucrema
KOOpAMHAT HA  IUIOCKOCTH.
[Ipumeps! rpadmKoB, 3agaHHBIX

OTMmeyaTs B KOOPAMHATHOHN IUTOCKOCTH TOYKH IO
3aaHHBIM ~ KOOpAWHATAaM; CTPOWUTH TpaduKu
HECJIOXKHBIX 3aBUCUMOCTEH, 3aJIJaHHBIX
(dhopMynaMu, B TOM YHCIIE C TOMOIIBIO HUPPOBBIX




¢dopmymnamu. UreHne rpaduxoB
peanbHbBIX 3aBUCUMOCTEH.

[onstne dynkumn. I'padux
¢ynkiun. CoicTBa (QYHKIHH.
Jlnnetinas GyHKIHA.
[octpoenwne rpaduka JINHEHHOM
¢bynkimu. ['paduk yHkumm y =
IxI

nabopaTopHi.
[MpumeHsTh, n3y4aTthb MIPEUMYIIECTBA,
HHTEPIPETHPOBATH rpadraeckuit crocod
NpEeNCTaBICHUs M aHAIW3a  Pa3HOOOpa3HOI

KI3HECHHOW WHPOPMALINH.

OcBamBate TOHATHE  (DYHKIHNH,
(YHKIMOHATIBHOM TEPMUHOJIOTHEH.

OBJIaJIEBATH

Pacno3naBath nmHEHHYI0 QyHKOHIO Yy = kx + b,
OIUCHIBATH €€ CBOMCTBA B 3aBUCHUMOCTH OT
3HaYeHNH ko3¢ durrenToB k u b.

CrpouTth rpaduku nuHeHOH QyHKIUH, QYHKIUH
y =1IxL

Hcnons3oBath  1MpoBBIE  pecypchl A
MocTpoeHus TpaduKoB GYHKIMHA M M3YHYEHHS HX
ceoiictB. IlpuBoauTh  mIpUMEpPBl  JUHEHHBIX
3aBUCUMOCTEN B PEAJIbHBIX IPOLECCAX U
SBJICHUAX

IloBTOpeHUE U
00001meHune(6

)

IToBTOpEeHuUE OCHOBHBIX
NOHATUN U METOJOB Kypca 7
KJ1acca, 0000IIeHre 3HAHUMN

Bbi0upaTh, NPUMEHATh OLEHUBATDH CIOCOOBI

CpaBHECHHS qucell, BBIYHCIICHUH,
npeobpa3oBaHUN BBIpa)KCHUH, pemieHus
YpaBHEHHUH.

OcymecTBasTh CaMOKOHTPOJIb

BBIIIOJIHSIEMBIX JEHCTBUM M CaMOIPOBEPKY
pe3yibTaTa BBIYHCICHUN, IpeoOpa3oBaHUU,
MOCTPOSHUH.

Pemarp 3amaun u3 peanbHOW KWU3HH, IPUMEHATH
MaTeMaTUYECKUE 3HAHUS U1 PEHICHUs 3a1ad U3
JpYTUX IPEAMETOB.




Pemate TEKCTOBBIE 33129,
BBIOMPATH CIIOCOOBI PEIICHUS 3a1a4U

CpaBHUBATB,

8 knacc (He meHee 102 v)

UppaLlMOHAIBHBIX YHUCE]I.
JelcTBuTesbHbIE YHCHA.
CpaBHeHUE
NEVCTBUTEIIbHBIX YHCEI.
ApudpmMeTHdecKuit
KBaJPaTHBIMKOPEHb.
Vpasuenue Buaa x° = a.
CaolicTBa apu(pmeTHdecKux
KBaJIpaTHBIX KOpHEH.
TIpeoOpazoBanue
YUCJIOBBIX BBIPpAXXEHUH,

Py HEOOXOAUMOCTH KAJIBKYJISATOP.
OueHuBaTh KBaJpaTHbIE KOPHU LEJIBIMHU
YHUCIAMHU U JSCATUYHBIMHU JPOOSMHU.
CpaBHuBATH " YHOpPsSiI04YUBaTh
palvOHAJIIBHBIC W HWpPpalMOHAJIBHBIC YHCIIA,
3allMCaHHble € [OMOIIBI0  KBaJpaTHBIX
KOpHEH.

HccaeaoBaTh ypaBHEHHE X° = @, HAXOIUTh
TOYHBIC U NMPUOIMKCHHBIC KOPHU IIPU a >
0.
Hccaenosatb

cBolicTBa KBaJApaTHBIX

HazBanue DJIeKTPOHHBbIE
pasaea OcHoBHoOe coJep:kaHue OcHoBHbIE BH/bI A1eATEJIbHOCTH (uudposeie
(TeMbl) o0yyarommxcst o0pa3zoBaTe/ibHbI
Kypca (4ucsio e pecypchbl)
4aCcOB)
Hucna n KsanpaTHslii kKOpeHb U3 DopMyJIHPOBATH onpenejaeHue
BbIMMCJIEHHUsA. | gpcna.lloHssTHE 00 KBaJIpaTHOTO KOpHA us3 quclia,
Kgaaparnere HppanruoHaJIbHOMYHCIIC. apu(METHYSCKOr0 KBaJPATHOTO KOPHS.
xopuu (15 4) | Jlecaruunble IpumeHsaTn OTIEepaLUIo U3BJIEUEHUS

OpuOIIKESHUS KBaJpaTHOrO KOPHsS W3 4YHCHA, HCIOJb3YS




comep KalnuX KBaJpaTHBIC
KOPHH

KOpHEH, IPOBOJSI UYMUCIOBBIE SKCIEPUMEHTHI
c HCTIOJIb30BAaHUEM KaJbKyJIsITOpa
(kxomIIBIOTEDA).

Joka3piBaTh cBoOMicTBa apuPMETHISCKUX
KBaJIPAaTHBIX KOPHEH; MNPHUMEHSITh WX I
mpeoOpa3oBaHUs BEIPAKCHHH.

BbInoJIHATE Npeodpa3oBaHUsl BBIPAKEHUH,

cojieprKaImx KBaJpaTHbIC KOPHH.
BripaxaTtb TIepeMeHHBIC u3
FEOMETPHUYCCKUX U (PU3HUCCKUX POPMYIL.
Bbruucasars 3HAYEeHUS BBIPAXKEHUH,
cojieprKaImx KBaJpaTHbIC KOPHH,
HCIIONB3YSI npu HEOOXOUMOCTH
KaJIbKYJISITOP.

Hcnoap30oBaTh B XOIE pCEUICHHUS 3aaad
SIIEMEHTapHBIC IpeaCTaBIICHUS,
CBsI3aHHBIE c MPUOIMIKCHHBIMHU

3HAYCHUSIMU BEJIUYMH.
3HAKOMHMTBCSI €  HCTOpMell  pa3BUTHUS
MaTEeMaTHUKHU

Yucaan
BBIYHCJICHNS
. Ctenens ¢
HeJbIM
nokasareJie
M (7 4)

CrereHs ¢ LCJIBIM IIOKA3aTCJICM.

CrangapTHast 3aIIHCh YHCIa.
Pazmepsr 00beKTOB
OKpYyKaromiero Mupa (ot
AJIEMEHTAPHBIX YaCTHII JIO
KOCMHYECKHX 00BEKTOB),
JUTATENIEHOCTH TPOIIECCOB B
okpy>katomieM mupe. CBoicTBa
CTEIICHH C LIEJIBIM TTOKa3aTesIeM

@DopMyJIHPOBATH ONpeaeieHHe CTCIICHU C
LICJTBIM ITOKa3aTeIIeM.

IpeacTaBiaATh 3anMCh OOJBITUX U MAJIBIX
YUCE B CTAHIAPTHOM BHJIC.

CpaBHUBATB YHCJIa U BEIMYUHEIL,

3aMMCaHHbIC C UCIIOJIb30BAHUEM CTEIICHU

10.

Hcnoan30BaTh 3amHUCh YKCEIT B
CTaHJIaPTHOM BHJIC JJIs BBIPAKCHUSI Pa3MEpOB
O0BEKTOB, JUIUTSIBHOCTH IIPOLIECCOB B




OKpY KaroIIEM MHUPE.
PopMyIUPOBATH, 3aIIUCBIBATH B
CHUMBOJIMYECKO# (popMe U WILTIOCTPUPOBATH
NpUMepPaMHu CBOMCTBA CTENEHU C LEJIbIM
ToKa3aTelIieM.

IIpuMeHATH CBOMCTBA CTCIICHU IS
mpeoOpa30BaHUsT BHIPAKCHUM, COJICPIKAIIAX
CTEIICHHU C IEJBIM ITOKa3aTeJIEM.
BpInoJHATH AelCTBUSA C YHCJIAMU,
3allMCaHHBIMU B CTaH/IApPTHOM BHUJE
(yMHOXXEHUE, JIeJIeHHUE, BO3BEICHUE B
CTEIEeHb)

Auredpanye
cKHe
BbIPa:KeHUsl
KBaapatHbi
W TpéxuiaeH
(Ch)

KBanparHslii TPCXUIICH.
Paznoxxenne kBagpaTHOTO
TpEXUJICHaHa MHOXHUTEIH

PacniozHaBaTh KBajJpaTHBIN TPEXUJICH,
YCTaHABJIMBATHBO3MOXKHOCTH €T0
pa3ioKeHusT Ha MHOXXHUTEIH.
PackaaabiBaTh HA MHOKHUTEJIHU
KBaJAPaTHBIN TPEXWICHC HEOTPHUIATEIBHBIM
JUCKPUMHUHAHTOM

Auredpau
yeckue
BBIpaKeH
usl.
Auiredpau
yeckasi
apodb

(15 1)

AnreOpamyeckas poOb.
Jonyctumbie 3HAYECHUS
NEPEMECHHBIX, BXOAAIIINUX B
anredpanvdecKue
BBIPaYKCHUSI. OcHOBHOE
CBOMCTBO  anreOpamyecKom
poou. CokpareHue
npoOeii.

CnosxeHnue, BBIYUTAHUE,
YMHOKEHHE U JIeJIeHue
anredpandecKux poOeii.

3anuceiBaTh anreOpanyeckue BBIPAKEHUS.
Haxoautn

00acTh onpeeNIeHNs] pariOHAIBHOTO
BBIpaKCHUs. BHINOJIHSATH 9UCIIOBBIC
TTOJICTAaHOBKH ¥ BBIYUCJIATH 3HAUCHHUE
poOH, B TOM YHCJIE C ITOMOIIHIO
KaJIbKYJISITOpPA.

®opMyJIUPOBATHL OCHOBHOE CBOMCTBO
anreOpanyecKoiIpoou U MPUMEHSTh €ro
JUIsL IpeoOpa3oBaHus 1poOeii.

BbInoJHATH AeficTBUSA ¢ anreOpandecKuMu




IIpeoGpazoBanme
BBIp@XCHUH,  COIACPIKAIINX
anredpanydecKkue Ipoou

npobsvu. [IpuMeHaTs TpeoOpa3oBaHUs
BBIPOKEHUW ISl pellleHus3a1aq.
Boipa:kaTh nepemMeHHble U3 (HOpPMYJT
(bu3nuecknx, reoOMEeTPHUIECKHX,
OIHCHIBAIOIIUX OBITOBBIE CHUTYAIUHN)

YpaBHeHust
"
HEpaBeHCTB
a.
KBaapatrnbi
€ YpaBHEeHHUS
(15 g

KBanpatnoe ypaBHEHHE.
Hemnonnoe KBaJpaTHOE
YpaBHEHHUE. Ddopmyna
KOpHEU KBaJpaTHOI'O
YpaBHEHHUS. Teopema
Buera.

Pemenue YpaBHEHUH,
CBOJAIIMXCS K KBaJPaTHBIM.
IIpocreitmue npoOHO-

pauuoHaIbHblE YPAaBHEHUS.
Pemenue TekcToBbIX 3alad
C IIOMOIIIBIO KBaJpaTHbIX
ypaBHEHUM

Pacno3naBarhb KBaJApaTHbIC YPaBHCHMUA.

3anucsIBaTh dopmyay KOpHEH
KBaJpaTHOTO YpaBHEHUS; pemiathb
KBaJpaTHbIe YPABHEHUs] — IOJHBIC U
HETOJIHBIE.

IIpoBoauTs  mpocTeiiline  HccIe0BAHUA
KBaJIpaTHBIXYPAaBHEHUI.

Pemiate  ypaBHeHHs, CBOJAIIHECS K

KBaJIPaTHBIM, C MOMOUIBIO NpeoOpa3zoBaHUN
1 3aMEHOU NEepeMEHHOM.

Hab6aonats M aHaIu3UpPOBATH CBSI3b
MEXIy KOpHSAMH U  Kod(pHUIIUeHTaMU
KBaJpaTHOTO YpPaBHEHHS.

PopmyupoBate TeopeMy Buera, a Takxke
o0paTrHyl0 Teopemy, MPHUMEHATH S9TH
TEOPEMBI JJISI pEeIIeHHs 3a71ad.

Pemmate TekcTOBBIE 3amauM  anreOpamuecKuM
CIoCcoO0OM: NePEXOAUTh oT CIIOBECHOM
(hopMyTMpPOBKH YCIIOBHS 3a7a4u K
anreOpandeckoil MOJEIM IYTEM COCTaBJICHHS
YpaBHEHHMS; pelIaTh COCTaBICHHOE YpPaBHEHHUE;
UHTEPIPETUPOBATh PE3yJIbTAT.

3HAKOMHTHCS C HCTOPUEH Pa3BUTHS alnreOphbl




YpaBHeHust
"

JIuneiitHoe  ypaBHEHHE C
IBYyMsI TIEPEMEHHBIMH, €TO

PacnoznaBarb JIMHEHHBIE ypaBHEHUS C
JIByMsI IEPEMEHHBIMU.

HEPaBeHCTB | rpauk, mpuUMEphl pelIeHHs CtpouTh rpadUKy TUHCHHBIX YPaBHCHUH, B
a. CHCTCMEI ypaBHEHHH B Henprx | TOM 4HCie
ypaBHeHmii | oo HCIO0JIB3YST IH(POBBIE pPecypehl.
13 4 :
( ) Pernerie cHeTeM JBYX Pazanuarn napauiesibHbIe u
NMHeiHBIX  ypaBHemmii ¢ | NEPECeKaiomuecs MIpSIMBIE 1o nx
YPaBHEHHSIM.
JIByMS IIepPEMEHHBIMHU. Pema .
Tlpumepsl pemenus cucTeM Wark  CHCTEMBI JIBYX JIMHEHWHBIX
o < YpaBHEHHI c By MSI IIepEeMEHHBIMHU
HEIMHEHHBIX ypaBHEHHM C .
TTOJICTAHOBKOM M CIIOKECHHEM.
JIByMsI TI€pEMEHHBIMH. o
Pematpe mpocTelmme CHUCTEMBI, B KOTOPBIX
I'padmueckas o
OOHO W3 YpaBHEHHIt HE SIBIISICTCS
WHTEPIIpETalnsl ypaBHECHUS N
JINHEHHBIM.
C ABYMsI IEPEMEHHBIMHU U
o HpuBoauths rpaguyeckyr0 MHTEPHpPeTALUIO
CUCTEM ypaBHEHUU C JBYMsI
peuieHus YpaBHEHHUS c JIBYMsI
IIepEeMEHHBIMH. o
IIEPEMEHHBIMH M CHCTEM YpPaBHEHHMH C
Pemienune TekcTOBBIX 3amay
JIByMsI TIEpEMEHHBIMH.
N TToMOTIEIO CHCIEM | PemaTh TeKCTOBBIE 3ada4M aNreGpaHuecKuM
YPaBHCHNH croco6om
YpasHenust | YucioBble HEPAaBEHCTBA U @opMyIHPOBATH  CBOWCTBA  YHCIOBBIX
H MXCBOMCTBA. HEpaBEHCTB,  WUIIOCTPUPOBAThH  HMX  Ha
HEPABEHCTE | HepaBeHCTBO ¢ OAHOM KOOpJAMHATHOU psIMO, JOKa3bIBAThH
a. nepeMeH-Hoi. JIlunelnsle anreGpanvIecKH.
Hepagencrs - ”
a (12 u) HEPaBECHCTBA C OZIHOU IIpuMeHsITH CBOMCTBA HEPABEHCTB B XOJI€

[IEPEMEHHON M UX pEIIeHUE.
CucreMbl TUHEHHBIX
HCPABEHCTB C OJHOU
MEePEMEHHON M HUX PEIICHUE.
N3006paxeHnue penieHus
JIMHEWHOrO0 HEpPaBEHCTBA U

penieHus 3aaad.
Pemartsb nuHeiiHbIe HEpaBEHCTBA C OJIHOM

MEePEMEHHOM, H300paxaTh pEIICHUE HEPABCHCTBA
Ha YUCIIOBOH MpsIMOIL.
Pemarhb CUCTEMBI

JIMHEHHBIX HCEPABCHCTB,




UX CUCTEM Ha 4YMCIOBOM
npssMOM

n300pakaTh pelIeHNe CHCTEMBI HEPaBeHCTB Ha
YUCJIOBOU MPSIMOiA

DYyHKUMH.
OcHoBHBbIE
noHstus (5

)

IMonarue pyHKIIHU.
OO6nacTh ompenencHus U
MHO>X€CTBO 3Ha4YCHUU
byHKIIMH.

CriocoObI 3as1aHust (YyHKIIUN.

Hcnoap30BaTh QYyHKIHOHATIBHYIO
TEPMHUHOJIOTHIO U CHMBOJIUKY .

BoraucasTh 3HaYeHUs QYHKIUN, 38 TaHHBIX
dbopmynamu (mpu HEOOXOAUMOCTH
HCIIOJIb30BaTh KAJbKYJISITOP); COCTABJISATH
TAOJMUIBI 3HAYEHUN (QYHKIUH.

DyHKIHH.
YuciioBblie
pynxuuu (9
)

I'paduk pynknmuu.
CroiicTBa (pyHKOINH, HX
otobOpakeHHue Ha rpad ke
UreHue U NOCTPOECHUE
rpauKoB (QyHKITHIA.
IIpumeps! rpadukoB
(byHKIUE, OTparkaroIIUX
peanbHBIC TIPOIIECCHI.
DyHKIMH, ONUCBIBAIOIINUE
OpsSMYIO U OOpaTHYIO
OPONOPIHOHAIBHEIC
3aBHCUMOCTH, UX I'papUKH.
T'mnepOomna.

I'paduxk pysknum y = x2.
dynxkoun y = x2,y = x3,
y=x, y=Ix1I;
rpauydeckoe peuieHue
YpaBHEHHUH U CUCTEM
ypaBHEHUH

Crtpouth 110 TouKaMm rpapuku QyHKIHIA.
OnuceIBaTh CBOMCTBA QyHKIINM HA OCHOBE €¢
rpagu4yeckoro npeacTaBICHHUS.
HUcnoab3oBaTh QYHKIIMOHAIBHYO
TEPMHUHOIOTHIO U CUMBOJIHUKY.

HccaenoBaths npuMepsl rpaduKoB,
OTPaKaIOIINX peaTbHbIC MPOIECCHI U SIBICHUS.
IIpuBOANTH IPUMEPHI TPOLIECCOB U SIBJIICHUM C
3aJaHHBIMU CBOMICTBaMU.

Hcnonab30BaTh KOMIIBIOTEPHBIE TPOTPAMMBI
JUTSI TOCTPOCHUS TpauKOB QYHKITUN U
U3Yy4EHUs UX CBONCTB

Haxoauts ¢c nomompsio rpaduka GyHKINN
3HA4YEHHE OJHOU U3 pacCMaTPUBAEMBIX
BEJIMYUH 110 3HAYEHUIO APYTOH.

B HecJI0KHBIX CJIydyasiX BbIPaxaTh
(opmyIIoii 3aBUCUMOCTBH MEXK/1y BEJIMYMHAMM.
OnuchiBaTh XapakTep U3MEHEHUs OTHOM
BEJIMYUHBI B 3aBUCUMOCTH OT U3MEHEHMUS




Apyrou

Pacno3znaBathb BUAbI U3yuyaeMbIX GyHKUUI.
IHoka3bIBATh CXeMATHYECKH I0JIOKEHHUE HA
KOOP/JAMHATHOM IJIOCKOCTH rpadpuKoB
dyukuuii Buga: y =x2,y =x3,
y=x,y=IxL

Hcnosb30BaTh PyHKIHMOHAJIBHO-
rpaguyeckue nNpeacTaBJaeHUs AJs1 pelleHUus
M HCCJICOBAHUS YPABHEHUI U CHCTEM
YPAaBHEHMIA.

pumensitb ungpoBbie pecypchbl 1Js
nocrpoenusi rpapuxkoB GpyHKIUl

IloBTOpeHUE U
000011IeHUe
(6 1)

[ToBTOpeHue OCHOBHBIX
MOHSITUA U METOJ0B KYPCOB
7 u 8 KjlaccoB, 0000IIEHHE
3HAHUU

BLIﬁI/IpﬂTL, NPUMEHATDb, OUCHUBATH CIOCOOBI

CpaBHEHMUS 4quces, BBIYUCIICHUH,
npeobpazoBaHUi BBIPAXKEHUH, pelieHus
YpaBHEHU.

OcyuecTBJIATH CaMOKOHTPOJIb

BBIIIOJIHSIEMBIX [JEHCTBUM U CaMOIPOBEPKY
pe3ynbTara BBIYUCICHHUH, IpeoOpa3oBaHUM,
MMOCTPOCHUM.

Pemraty 3agayu M3 peasibHOH  KU3HHU,
NPUMEHATh MaTEeMaTUYeCKHe 3HAaHUS  JJId
pemIeHus 3a1a4d u3 APYTuX MPeaMETOB.
Pemares TekcTOBBIE 3a/1a4M, CPaBHUBATh,
BBIOUPATBLCNIOCOOBI PEIISHUs 3a1a4u




9 kaacc (e menee 102 4)

ble unciaa (9 4)

MHOK€CTBO 1€HCTBUTENBHBIX
YHCelT; ICHCTBUTEIBHBIE YHCIA KaK
OECKOHEUHBIE IECATHIHbIE APOOH.
B3anmMHO 0HO3HAUHOE
COOTBETCTBHE MEXKJLy MHOKECTBOM
MeHCTBUTENBHBIX YHCET U
MHOKECTBOM TOUYEK KOOPIUHATHON
npsiMoil. CpaBHeHHE
eHCTBUTENBHBIX YHCE,
apudmeTHueCKre TeUCTBHS C
eMCTBUTEIbHBIMY YHCIAMH.
[TpubmmkeHHOe 3HaYeHHe
BEJIMYNHBI, TOYHOCTD IPHOIIKEHHUSI.
Oxpyrnenue uucen. [Ipuxunka u
OLIEHKA pe3yJIbTATOB BBIYUCICHUN

O3HAKOMUTBCSI C BOBMOXXHOCTBIO MPEACTABICHUS
MeHCTBUTEILHOTO YHCIIA KaK 0ECKOHEYHOM
TECSITUIHOM IPOOHU, MPUMEHSATH CCITUIHBIC
MPUOIKEHUS pallMOHATBHBIX ¥ UPPAIlMOHATIBHBIX
YHCell.

HN300pakaTh NEHCTBUTENbHBIE YUCIIA TOUKAMHU
KOOpJIMHATHON NPSAMOH.

3anucbIBaTh, CPAaBHUBATh W YNOPSI0YHBATD
TeHCTBUTEIBLHBIC YHCIIA.

BrBINoNHATE, COYETast yCTHBIE U TUCbMEHHbIE IPUEMBI,
apuMeTHIECKUE NEHCTBUS C PallMOHATBHBIMH
YHCJIAMH; HAXOAUTh 3HAYEHMS CTEIIEHEH C LIEIBIMHU
MMOKa3aTeJSIMU MU KOPHEH; BBIYUCIISATH 3HAUCHHS
YUCIIOBBIX BBIPAKCHHM.

[TosrydauTh NpeCTaBICHUE O 3HAYUMOCTH
IeWCTBUTENIbHBIX YHCEI B MPAKTUYECKOM
IeSITeILHOCTH YeJIOBEKA.

AHAJIM3MPOBAaTh U JeJaTh BBIBOJABI O TOYHOCTH

MpHUOJIVHKEHUS JEHCTBUTETFHOTO YHCIIA TPH PEIICHUH

Ha3Banue DJIeKTPOHHbIE
pa3nena OcHoOBHoOE cojiep:kaHue OcHOBHBbIE BH/bI 1eATEJIbHOCTH (uudpoBbie
(Tembl) o0yuarommuxcs oOpa3oBaTe/ibHbI
Kypca (4mucio e pecypcsl)
J4acoB)

Uucaa u PanmnoHanbHBIE YHCIIA, Pa3BuBaTH pEACTABICHUS O YUCIIAX: OT MHOXKECTBa

BBIYMCJIEHHs. [IPPAIOHATBHBIC YHCIA, KOHEYHBIC [HATYPAJIHHBIX YHCEN O MHOXKECTBA JCHCTBUTEITBHBIX

eficTBUTENBH[ OECKOHCUHBIE IECATUIHBIE TPOOH. [AHCEIL.




3a7ad.
OKpYIJISTh ICHCTBUTEIbHbIC YNCIIA, BHITOIHITH
[IPUKUIKY PE3YJIbTaTa BEIYHCICHUH, OLICHKY
3HAUYEHUHN YHUCIOBBIX BHIPAKEHUH.

3HAaKOMHTBCS C UCTOpUEH pa3BUTHS MATEMaTUKU

YpaBHeHus u
HepaBeHCTBA.
'YpaBHeHus ¢
0JTHOM
nepeMeHHOM
(14 u)

JIuneiitHoe ypaBHEHUe.
Pemenue ypaBHeHUH,
CBOASAINMXCS K TUHEHHBIM.
KBanpaTHOe ypaBHEHHE.
Pemienue ypaBHEeHUH,
CBOAAIIMXCS K KBaJPaTHBIM.
bukBagpaTHbIe ypaBHEHMUS.
IIpuMepsl pelieHus
YpaBHEHUN TpeTbeul U
4eTBEPTON cTeneHel

Pa3JIO)KECHUEM Ha MHOXUTCIIN.

Pemrenne 1poOHO-
palMoHaIbHBIX YPABHEHUM.
PerieHrie TEKCTOBBIX 3aj1a4
anreOpandeckuM METOJIOM

OcBauBaTh, 3alIOMUHATH M IPUMEHSTH
rpaduyeckne MeTOAbI IIPH PEIICHUN
YPaBHEHMII, HEPaBEHCTB U UX CHCTEM.
Pacno3HaBaTh LieNbIe U IPOOHBIC YPABHCHHUSI.
PemiaTh uHeliHble U KBAJAPaTHbIE YPABHEHUS,
YPaBHEHMsI, CBOJSIIIINECS] K HUM, IPOCTEHIIINE
MpOOHO-palMOHAIBHBIE YPAaBHEHHSI.
I[Ipensarath BO3MOXXHBIE CIIOCOOBI PELICHUS
TEeKCTOBBIX 3a7a4, 00CYyKAaTh UX M peliaTh
TEKCTOBBIE 3aJayd pa3sHbIMU CIIOCOOaMM.
3HAKOMMTBLCHA ¢ MCTOPUEH Pa3BUTHS
MaTeMaTHKHU




YpaBHeHus u
HepaBeHCTBA.
Cucrembl
YPaBHeHM
(14 u)

JInHeilHOe ypaBHEHUE C ABYMs
[IEpEeMEHHBIMU U €T0 rpaduk.
Cucrema JByX JIMHEHHBIX
YpPaBHEHHI C JBYMsI
TEPEMEHHBIMHU U €¢ pelIeHHue.
Pemenne cucrem

ByX ypaBHEHHUH, OJHO M3
KOTOPBIX JINHEHHOE, a IpyToe
— BTOPOU CTENEHHU.
I'pacdudaeckas mHTEpHpETALTUS
CHUCTEMBI YPAaBHECHUH C IBYMSI
rnepeMeHHBIMU. Pemmenne
TEKCTOBBIX 3a71a4
anreOpanvecKkuM CIIOcoO0M

OcBanBaTh U NIPUMEHATH NIPUEMBl PEIICHUS
CUCTEMBI JBYX JIMHEHHBIX YpaBHEHHIl C
IBYMsI IEPEMEHHBIMU U CUCTEMBI JBYX
YpaBHEHMUI, B KOTOPBIX OJHO YpaBHEHHE HE
SIBJIsIETCS JIMHEHHBIM.

Hcnoab3oBaTh QyHKIMOHAIBHO-TpaduyecKue
MpEICTaBICHUS 715 pellleHUs] U Uccae0BaHUus
YPaBHEHHMI U CHCTEM.

AHAJIU3MPOBATH TEKCThI 32124, pelIaTh NX
anredpandecKnM CIIocoOOM: nMepexoauTh OT
CITIOBECHOH (POPMYITMPOBKH yCIOBHUSI 3a1a49l K
anredpandecKod MOACITH ITyTEM COCTABIICHUS
CHCTEMBI YPaBHEHHUIl; pellaTh COCTaBJICHHYIO
CHCTEMY ypaBHEHUM; HHTEPIPETUPOBATH
pe3yibTaT. 3HAKOMHUTHCSI C MCTOPHENH pa3BUTHA
MaTeMaTHKHU




'YpaBHeHUS M

YHucioBble HEPABEHCTBA U

YuraTh, 3aNIMCHIBATH, MIOHUMATD,

HEPAaBEHCTBA. | 1X CBOMCTBA. HMHTEPNPETHPOBATH HCPABCHCTBA,
HepaBencrBa | Jlunelinbie HepaBeHCTBA ¢ HCITIOJIE30BaTh CUMBOJIMKY M TCPMHWHOJIOIHIO.
(16 ) ofHOI mepeMeHHOW M MX | BBINOJHATHL IpeoOpa3OBaHHs HEPABEHCTB,
peueHue. HCI0JIb30BAaTh IS TPe00pa30BaHUS
Cucremsl JIMHEWHBIX CBOMCTBa YMCIIOBBIX HEPABEHCTB.
HEpPaBEHCTB c onHOHW | Pacmo3HaBaTh JIMHEHHBIC U KBAaJpPATHBIC
IIEPEeMEHHON M WX pelIeHHe. | HepaBeHCTBa. PemiaTh JIMHEWHBbIC
KBanpaTtHble HepaBeHCTBAa | HEpPaBEHCTBA, CUCTEMbI JUHEHHBIX
U UX pElICHHUE. HEpPaBEHCTB, CHCTEMBI HEPABECHCTB,
I'pacduueckas BKJIFOYAIOIINX KBaJPAaTHOE HEPABEHCTBO, U
MHTEpIIpeTaus HEepPaBEeHCTB pelaTe ux; 06Ccy:KaaTh IMOJIy4YCHHBIC
U CHUCTEM HEpPaBeHCTB C | peIICHUs.
JIByMsI TI€pEMEHHBbIMU H3o06paxkarh pelieHue HepaBeHCTBA U
CHCTEMBl  HEPaBEHCTB  Ha YHCIIOBOM
TIPSIMOH, 3anMchIBaTh peuieHue c
ITOMOIIIBIO CHMBOJIOB.
Pematnp KBaJIpaTHBIE HEpPaBEHCTBA,
HUCTIIONTB3YsI TpadUIeCcKHe MPEeICTaBICHHUSI.
OcBanBaTh U NIPUMEHATH HEPABEHCTBA MPHU
pellIeHNH pa3jINYHbIX 3a7a4d, B TOM YHCIIe
MPAKTHUKO-OPUESHTHUPOBAHHBIX
DyHKUMH KBanpatuunas ¢pyHKIHA, Pacno3naBaTth BHABI M3y4aeMbIX (YHKIIHH;
(16 1) e¢ rpaduK U CBOMCTBA. WIJIIOCTPUPOBATH cXeMaTHYeCKH,
ITapabosa,KOOpAUHATHI O00BJICHATDH pacnosoxxeHue Ha
BEPIINHBI MapadoJibl, OCh KOOPJIMHATHOU IUTOCKOCTH rpaukoB
CUMMETpPHUH apaboIIbI. ¢ysknmit Buma: y = kx, y = kx + b, y =
CrenenHble QYHKIIUU C kix, y =ax’, y = ax’,y = J_x, y=1IxIB8

HaTypaJIbHbIMHU

3aBHCHUMOCTH OT 3HAYCHUM KOS(l)(i)I/IHI/IGHTOB;




rmoxasaresiMu 2 U 3, ux
rpauKu U CBOMCTBA.
I'paduxu pysxuwmit: y = kx,
yv=kx +b y=kxy=
ax’,

y = ax3,y = x,y=1Ix1I

OIMCHIBATh UX CBOMCTBA.

Pacno3naBaTh KBaIpaTUYHYIO (QYHKIHIO IO
dhopmyie. [IpuBOANTH MPUMeEPHI
KBaJIpaTUUHBIX 3aBUCUMOCTEN U3peabHOU
JKU3HHU, (PUBHKH, T€OMETPHH. BBIABISTE 1
00001aTh 0COOCHHOCTH TpaduKa
KBanparnyHoi QyHKIMu y = ax2 + bx + c.
CTpouTh U U300pakaTh CXEMaTHYCCKH
rpauku KBaJpaTUYHBIX (YHKIIHH,
3aJaHHBIX (popMyrnamu Buma y = ax2, y = ax2
+q,y=ax+p)2,y=ax2+bx+c.
AnHanu3upoBaTh U IPHUMEHSTH CBOMCTBa
U3YYCHHBIX (QYHKIHH UISI UX MOCTPOCHHS, B
TOM YHCJIEe C MOMOIIBIO HU(PPOBBIX PECYPCOB

UncaoBble
mocJjaea0BaTell
bHOCTH (15 1)

ITonstue 4UCIOBOU
TTOCJIEIOBATEIILHOCTH.
3amanue
MMOCJIEIOBATEIILHOCTH
peKkyppeHTHON dopmynoi u
bopmymoit n-ro uneHa.
Apudmerndeckas "
reoMeTpuYecKast
nporpeccun. Dopmyisl n-ro
qieHa apuPMeTHueckon u

TeOMETPUYCCKON
MIPOTPECCHIA, CYMMEI
MEePBbIX /1 YJICHOB.
H3obpaxkenune YICHOB

apudMeTn4ecKoi u

OcBauBaTh ¥ TPUMEHATh HHICKCHBIC
0003HaYCHUSI, CTPOMTH peueBbie
BbICKA3bIBAHUS c HCIIOJIb30BAHUEM
TEPMUHOJIOTHH, CBSI3aHHOW C MOHSATHEM
M1OCJIe/I0BATEILHOCTH.

Anaam3upoBaTtb (QopMylly #n-rO YICHa
MOCJIEIOBATCIIFHOCTH WIJIH  PEKYPPCHTHYIO
hopmyy " BBIYMCJISITH YICHBI
MOCJICIOBATEILHOCTEH,  3aJaHHBIX ITHMH
bopmynamu.

YcranaBauBaTh 3aKOHOMEPHOCTh B
MOCTPOCHUM  TOCJICIOBATCIBHOCTH,  C©CIIH
BBIMIUCAHBI [IEPBbIE HECKOJILKO €¢ YJICHOB.
PacnoznaBarthb apuMeTHUIECKY IO u

TCOMETPUUYCCKYTIO MMPOrpecCcun I1Mpu pasHbIX




reOMETPUUYECKOU
Oporpeccui TOYKaMHu Ha
KOOPAUHATHOMU MIOCKOCTH.
JIuHeHbBIN u
9KCIIOHEHIIUAIBHBIA POCT.
CnoxHbIe MPOLEHTHI

criocod0ax 3ajgaHus.

Pemats  3amaum  c HCIIOJIb30BaHUEM
popmyn n-ro unmeHa apudmeTHUECKON U
TeOMETPUUYECKON  MOpPOrpeccui, CYMMBI
IIEPBBIX 7 YJICHOB.

H300paskaTh YJICHBl I10CIEI0BATEIBHOCTH
TOYKaMH Ha KOOPJIWHATHOW ITIOCKOCTH.
PaccmatpuBaTh TIpHMephl MPOLECCOB H SBJICHUM
U3 peaNbHOH  JKW3HH,  WUIIOCTPUPYIOIINE
U3MEHEHHEe B apH(METHYECKOH INporpeccuu, B
reOMETPUYECKON  mporpeccuy;  M300pakathb
COOTBETCTBYIOIINE 3aBUCUMOCTH TPahyUUECKH.
Pemwatp 3ajauym, CBsI3aHHBIE C  YHCIOBBIMHU
MOCJIEI0OBATENILHOCTSAMH, B TOM YHCIIE 3aJa4l U3
peanbHOW KHM3HU C HUCIMOJb30BaHHEM IH(POBBIX
TEXHOJIOTAN (3TEeKTPOHHBIX Ta0IuII,
rpau9eckoro KajabKyIsaTopa U T.I1.).

Pemarp 3amaun Ha CJIOXKHBIC MPOLECHTHI, B TOM
YHCclie 3aJayd M3 pealbHOM MpakTHKH (C
HCIIOJIb30BAaHHEM KaIIbKYJIATOPA).

3HAaKOMUTHCS C UCTOPHUEH pa3BUTHSI MATEMATHKU




IloBTOpenue,
00001meHNe,
cucTeMaTH3all
st 3HaHMi
(18 u)

UucJia U BeIYHCIEHHs (3aIHCH,
CpaBHEHUE, IEUCTBUSI C
NeiiCTBUTENbHBIMU YHCIIAMH,
qucJIoBas MpsiMasi; MPOLIEHTHI,
OTHOILIECHMUSI, TTPOMOPIIHNH;
OKpYTJICHHUE, IPUOIIHKCHUE,
OII€HKAa; PellleHNEe TEKCTOBBIX
3amad apu(pMETHICCKUM
CITOCOO0OM)

AJreOpanyeckue BBIPA)KCHUS
(peoOpazoBaHue ANTeOpanIecKux
BBIPKCHUI, JOITyCTHMBIC
3HAYCHMUS)

OyHKIUN (MMOCTPOSHHUE, CBOWCTBA
N3ydEeHHBIX (yHKIM];
rpaduuecKoe pelicHue YpaBHEeHUI
1 X CUCTEM)

OnepupoBaTrb MNOHATHUSIMU: MHOXECTBO,
MOJIMHOKECTBO, ornepauuu HaJ
MHOXXECTBaMH; HCIO0JIB30BATH

rpau4eckoe MpeACTaBICHUE  MHOXECTB
JUIsT  ONMCAHUs pPEaJbHBIX IPOIECCOB U

SIBJIGHUM, TIPU pElIeHUH 3afad U3 APYyTux
Y4EeOHBIX NPEIMETOB.

AKTyaJM3UpoOBATH TEPMUHOJIOTHIO U
OCHOBHBIC  JeHCTBHSl, CBfI3aHHBIE C
YHMCJAAMHU: HATYPaJbHOE YUCIO, IPOCTOEC U
COCTaBHOE YMCJIIA, JEIUMOCTh HaTypaabHbIX
4HCell, TPU3HAKU JEIUMOCTH, LIEN0E€ YHCIIO,
MOJIyJIb YHCJIa, OOBIKHOBEHHAsI U JIECSITUUHAS
npobwu, CTaHJIAPTHBIN BU/JL 4ucna,
apupMeTHIECKUN KBaJApaTHBIN KOPEHb
Breinonusats JIeUCTBUs, CpaBHUBATh u
YHOOPSIOUNBATE YHCIA, MPEACTABISATh YHUCIIA
Ha KOOPJAMHATHOU NPSIMOM, OKPYIJISITh YUCJIA;
BBITIOJIHITh NMPUKUAKY M OIEHKY pe3yibTaTa
BBIUHCJICHUH.

PemraTte TekcTOBBIE 3amaul apU(PMETHISCKUM
criocoboM. PemaTe mpakTHuyecKkue 3aaadu,

coJcepiKaime HOPOLCHTHI, J0JIN, qacTH,
BbIpakaromue 3aBUCUMOCTHU: CKOPOCTb —
BpeMs — pacCcTosiHUC, IIcHa —

KOJIMYECTBO— CTOMMOCTH, 00BEM pabOThl —
BpeMsI — MPOU3BOJAUTEIILHOCTD TPYAa.

Pazbupate peanbpHbBIC KH3HCHHBIC CHUTYyaIlUH,
opmyUpoBaTEF WX Ha SA3BIKE MAaTEMaTHKH,




HaAXOqUuThb peaienue, NpUMEHSAA

MaTeMaTUYECKUI anrnapar,
WHTEPIPETUPOBATH PE3YIbTAT

OmnepupoBarb NOHSITHUSIMH: CTEIEHb c
ETBIM oKa3aTelieM, apupMeTHICCKUH
KBaJIpaTHBIN KOPEHb, MHOTI'OYJIEH,
anrebpandeckas 1poOb, TOKIESCTBO.
BpInoaHaTs OCHOBHBIC NEeUCTBUS:
BBIIIOJTHSTE pacueThI o popmymam,
mpeoOpa3oBHIBATH enble, JIpOOHO-
palMoHATbHBIC BBIPAXKCHUS W BBIPAKCHUSA C
KOPHSIMH, peaTn30BBIBATH pas3moxxeHne
MHOTO4YICHA Ha MHOXMTEIIM, B TOM YHCJE C
HUCIIOJIb30BAHUEM bopmyn pasHocTH
KBaJIpaTOB U KBajJpaTra CyMMbI U Pa3HOCTH;
HaXOIUTh JIOTTY CTUMBIE 3HAYEHUS

IEPEeMEHHBIX JUIS  JIPOOHO-PAllMOHAIBHBIX
BBIPAXKEHUM, KOPHEM.

MoaennpoBaTh C NMOMOIIBIO (OPMYI peanbHbIe
MPOLIECCHI U SIBJICHUS

OnepupoBarb nOHATHAMHU: (QyHKIUS, Tpaduk
¢yHKIMM,  HyIM  (QYHKOMH,  HPOMEXYTKH
3HAKOIMOCTOSHCTBA, IIPOMEKYTKH BO3pacTaHM,
yOBIBaHMS, HANOOJIbIICE M HAUMEHbIIIEEe 3HAUCHHS

(hyHKIHN.

AHaJIU3MPOBaTh,  CPaBHUBATbH, 00CyX1aTh
CBOMCTBa (PYHKITHI, CTPOUTH UX rpaduKH.
OmnepupoBath MTOHATUSAMHU: npsiMast

MPONOPHUOHAJIbHOCTD, 06paTHa$1




IPONOPIHOHANBHOCTD,  JIMHEeHHas  (QyHKIWS,
KBajipaTuuHast GyHKIMs, napadosna, runepOoa.
Hcnons3oBaTh rpagukud Uil ONpENeNICHUS
CBOWCTB, TIIPOLIECCOB W 3aBUCHMOCTEH, ISt
pelnieHus 3a/1ad U3 ApYrux y4eOHBIX MPEIMETOB U
peaybHON JKW3HHM; MOZEIMPOBATH C IOMOIIBIO
rpaMKOB peasIbHbIC MPOIIECCHI U SIBICHHUS.
BeipaxaTbh (opMyJaMH 3aBHCHUMOCTH MEXIY
BENTMYHHAMH

' 30ecy npedcmasnenvi snemenmul codeparcanus Kypea, uyuaeuiuecs 6
5—8 knaccax u  mpebyrowue  noeémopeHus, o0b6obweHuss U
cucmemamuzayuu. Obpawamoscss K 3MOMY MAmMepuanry MOICHO 6 GUoe
akyenma Ha 3asepuiaiowem smane usydeHusi Kypca 9 kiacca uiu
pacnpeoensims no COOMEEMCMEYIOWUM MEeMAMUUECKUM pd3- Oelam,
uzyuaemvim 6 meyenue y4ebHo2o 200d.

[Ipu paspabotke paboueld mporpaMmbl B TEMATHYECKOM IUIAHMPOBAHWM JIOJDKHBI OBITH YYTEHBI BO3MOXK-
HOCTH HCIIOJIb30BAaHUSA DJIEKTPOHHBIX (LIH(PPOBBIX) 00pa30BATEIBHBIX PECYpPCOB, SBISIONINXCS Y4eOHO-METO-
IUYECKUMU MaTepuajaMu (MyJIbTUMEIWMHBIE TPOTPaMMBI, SJIEKTPOHHBIE YYEOHMKHM W  3aJa4HUKH, DJICK-
TPOHHBIE OWOIMOTEKH, BHUPTyalbHbIE JIa0OPATOPHUM, HUIPOBBIE IPOrPaMMBbl, KOJUIEKIUH HIH(POBBIX 00Opaso-
BaTEJIBHBIX PECYpPCOB), HCIIONB3YEMBIMU i OOydYeHHWs] W BOCIHTAHHUSA PA3IUYHBIX TPYII II0JIb30BaTEINICH,
MIPEACTaBICHHBIMH B JJIEKTPOHHOM (IIM(GPOBOM) BHIE M peaju3yIOIINMU IuAakTHdeckne Bo3MokHoctH UMKT,
COZIepKaHHe KOTOPBIX COOTBETCTBYET 3aKOHOJATEIBCTBY 00 O0Opa3oBaHHMU.



MPUMEPHASI PABOYASI TPOTPAMMA
YYEBHOTO KYPCA «rEOMETPUS». [JlfknAcchl

LUEN U3YHEHWA YHEBHOIO KYPCA

«MarteMaTuKy y’ke 3aTeéM YYUTh HaJ0, YTO OHAa yM B MOPSI0K
OpUBOAUT», — NOHUcCaAJ BEJIUMKUM pycCKUH yueHbld Muxaun
BacunseBuu JloMmoHOocOoB. M1 B 3TOM COCTOMT OJHA M3 ABYX LeneH
00ydYeHUsI TeOMETPUM KaK COCTAaBHOM YacTH MaTeMaTUKW B  IIIKOJIE.
DTON I1eNM COOTBETCTBYET JOKa3aTelbHAsl JIMHUS IIPEIIOJaBaHUs
reomeTpuun.Cienyst npencTaBiIeHHOW pabodell mporpamMMe, HaduHas
C CceIbMOTO Kjacca Ha ypOKaxX I'€OMETpPHUHM OOYyYaloIIMUCS YYHUTCS
MIPOBOAUTH JTOKa3aTEIbHBIE PAaCCyXXICHHUS, CTPOUTH JIOTHUUECKHE
YMO3AaKJIIOYEHUsI, OKAa3bIBaTh MCTHUHHBIC YTBEPXKICHHUS U CTPOUTH
KOHTPIIPUMEPHI K  JOXHBIM, IIPOBOAUTH  PACCYXJICHHUS  «OT
MIPOTHUBHOI'O», OTJIUYAaTHCBOMCTBA OT NPU3HAKOB, (OPMYJIHPOBATH
oOpaTHBIE yTBEpXKACHUsS. YUEHHK, OBJAJAEBIIMNA HCKYCCTBOM
paccyxzaaTh, OyJIeT NPHUMEHSITh €ro U B OKpyXamueh xu3Hu. Kak
nucai reomerp u neparor Urops @enoposuy lllapsiruy,

«JIIOAbMH, MOHUMAIOIIUMH, YTO TaKOE€ JOKa3aTelIbCTBO, TPYAHO H
Jla)ke HEBO3MOXKHO MAaHUITyJIUPOBaTh». M B 3TOM COCTOUT BaKHOE
BOCIIHTATEJILHOE 3HA4YE€HHE U3YUYCHUS TCOMETpPHUH, pucyIiee
MMEHHO OTEYEeCTBEHHOW MaTreMaTHdeckoi mikoisie. Bmecrte ¢ Tem
aBTOPHI MPOTPaMMBbl IIPEIOCTEPEraloT YUYHUTEIs] OT M3JIHUIIHETO
dopmanuzma, 0coOEHHO B OTHOIICHHWH HavYal ¢ OCHOBaHHUU
reomerpun. @panuysckuii marematuk Kan JlbegoHHe mno »TomMy
MOBOJAY BbICKazajics Tak: «YTo kacaercs AeJMKaTHOW TpoOJIeMbl
BBEJCHUS «AKCHOM», TO MHE KaXXeTCs, 4TO Ha MepBBIX HOpax
HY»XHO BooOmIe wun3berarp TPOU3HOCHUTHL caMoO 13To cioBo. C
JIpyroil >K€ CTOpPOHBI, HE CIIeAyeT YIyCKaTh HU OZTHOH
BO3MOXXHOCTH JaBaTh  MOPHUMEpPhl  JIOTHYECKUX  3aKJIIOYCHUH,
KOTOpBIE KyJa B OoJblIeil Mepe, 4eM HAes] aKCHOM, SIBISIOTCS
WCTUHHBIMH U €IUHCTBEHHBIMU

JIBUTATEIIMH MaTEMAaTHUYECKOTO MBIIIIJICHUS.

BTopoii nenpro u3sydeHuss TeOMETPUMN  SIBIASIETCSI UCIIOJIb30BaHUE
€¢ KaK HMHCTPYMEHTa MpHU PEUIEHUM KaK MaTeMaTH4YeCKHMX, TaK M
OpPaKTHYECKUX 3a7a4y, BCTPEUAIOMIUXCS B peajJbHON IKH3HH.
OKOHUMBIINI KypC TI€OMETPUH MIKOJIBHUK JIOJDKEH OBITh B
COCTOSIHUM  OIpPEJIeIUTh TIE€OMETPHYECKylo (urypy, onucarb
CIIOBaMM JaHHBIA dYEepPTS)K WIH PUCYHOK, HaAWTH IUI0IIaTh
3eMEJIFHOTO ydJacTka, paccuuTaTh HEOOXO0IUMYIO JUTAHY
OITOBOJIOKOHHOT'O Kabessi mim Tpebyemble pa3Mepbl rapaxa st
aBTOMOOMIISI. DTOMY COOTBETCTBYET BTOpasd, BBIYMCIATEIbHAS
JIUHUSA B HW3YyUYEHWM TE€OMETpUU B ImIKoje. JlaHHas mIpakTHYecKas
JIMHUS SIBJISIETCA HE MEHee BakHOM, ueM nepBasd. Eme Ilnaton



MIpeaIuChIBal, YTOOBI «rpaxkaaHe lIpekpacHoro ropoma HH B KOEM
cilydae HE OCTaBISIIA TEOMETPHUIO, BEOb  HEMaJOBAXHO  JaxKe
mobodHOEe e¢ MPUMEHCHNEe — B BOCHHOM JeJie Ja, BIpPOYEeM, U BO
BCEX HayKaxX — JJIs JIyYIIETO UX YCBOCHHS: MBI BElb 3HAEM, Kakas
OeckoHeYHasT pa3HHIla CYIIECTBYET MEXIy YEIOBEKOM IPUYACTHBIM
K TEOMETpHUH u HETIPUIACTHBIM. Jts 3TOTO YIHUTEITIO
pEKOMEHAyeTCsl MOA0UpaTh 3aJaud MPAKTHYCCKOrO XapakrTepa JUIst
paccMaTpuBacMbIX TEM, YYUTh JCTeli  CTPOUTH  MaTEeMaTUYCCKHUC
MOJEITN PEaNTbHBIX J>KU3HEHHBIX CHUTyallWii, NMPOBOJAWUTH BBIYHUCICHUS
M OICHUBATh AaJICKBAaTHOCTh IIOJIYYCHHOTO pe3yiibTata. KpaifHe
BaXXHO MOMYCPKUBATH CBSI3H TCOMETPUH C JPYTHMH MPEIAMETAMU,
MOTHBHPOBATh HCIONB30BATh OIPEACIICHUS TEOMETPUUYCCKUX (GUTYP
U TIOHATHH, AEMOHCTPUPOBATH IMPUMEHCHHE IIOJIydCHHBIX yMCHHI B
(uszuke u TexHUKEe. DTH CBsI3W HauboJiee SIPKO BUIHBI B TeMax
«BexkTopb», «Tpuronomerpuueckue COOTHOLIECHUAY, «Merton
koopauHa™ U «Teopema ITudaropar.

B zakmrodeHme commiéMcs Ha BEIMKOTO MaTeéMaTHKa W acTpoOHOMa
Horanna Kemnnepa, 9TOOBI emie pa3 TMOTYCPKHY T u
METalmpeIMETHOS, H BOCHHUTATEIBHOC 3HAYCHHUEC TCOMETPHH:
“Geometria una et aeterna est in mente Dei refulgens: cuius
consortium hominibus tributum inter causas est, cur homo sit
imago Dei”'.

MECTO YYEBHOIO KYPCA B YYEBHOM [JIAHE

CornacHo yuyeOHOMY IUIaHy B 7—9 Kilaccax HW3ydYaeTcs y4eOHBIH
Kypc «l'eomeTpusi», KOTOpBIH BKIIOYAaeT CJEAYIOMHE OCHOBHBIC
pasnensl conepkanusi: «I'eomerpuueckue QUrypbl 1 UX CBOMCTBa,
«M3mMepeHre reoMeTpHYECKHUX BEIWYMH», a Takxke «JleKkapToBbI
KOOpJIMHATBI Ha IUIOCKOCTH», «BeKTOpBI», «/IBM)KEHUS MIIOCKOCTH
n «IIpeoOpa3oBaHust mogoOus».

VY4eOHBI IIaH MOpeaycMaTpUBAaeT  HU3ydeHHE  TEOMETpPHM  Ha
0a30BOM ypOBHE, UCXO/s1 U3 HE MeHee 68 y4eOHBIX 4acOB B y4EeOHOM
Oy, BCEro 3a TpU rojia o0yueHuss — He MeHee 204 gacos.

['eomeTpusi enuHa W BedHa, oHa OnucraeT B boxxbem nyxe. Hama
MIPUYACTHOCTh K HEH CIY>XHT OOHHM M3 OCHOBaHHUM, 110 KOTOPBIM
YenoOBEK JOJDKeH OwITb o6pa3zom boxbum  (http:// www.astro-
cabinet.ru/library/ Kepler/Tab_1.htm)
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COAEP>XAHME YYEBHOIO KYPCA (MO r04AM OBYYEHUA)
7 Knacc

HavaneHble moHATHS reoMeTpuu. Touka, mpsiMasi, OTPEe30K, JIyd.
Yron. Buasl yraos. BeprTuxkanbHble u CMEXXHBbIE YTJIBIL.
buccekrpuca yrna. Jlomanas, MHOroyroJibHUK. llapannenbHocTh U
NEepIeHIU- KYJIIPHOCTh MPSIMBIX.

CuMMeTpHUYHBIS urypsr. OCHOBHBIE CBOMCTBA oceBoH
cumMmetrpuu. [IpuMepsl CUMMETpUN B OKPY’KarOIIEeM MHpE.

OCHOBHBIE TTOCTPOCHUSI C MOMOIIBIO LIHUPKYJIISI U JTUHEHKH.

TpeyronsHuk. BricoTra, Meanana, OuccekTpuca, UX CBOMCTBa.
PaBHOOEpEHHBIH M pPaBHOCTOPOHHMI TpeyrojbHUKU. HepaBeHCTBO
TpEYTOJIbHUKA.

CBoiicTBa M TNIpU3HAKH PaBHOOEJIPEHHOTO TPEYroJbHHUKA.
ITpu3Haku paBeHCTBA TPEYTOJIHLHUKOB.

CBoiicTBa M NpPHU3HAKN NAapaIICIBHBIX NPsSMBIX. CyMMa yTJOB
TpeyrojbHUKa. BHeNIHUE yTJbl TPEyrojJIbHHUKA.

IIpsiMoyromnbHbIit TPEYTOJbHHUK. CBoiicTBO MEIUaHbI
OPSIMOYTOJIBHOTO TPEYroJbHHMKA, TIPOBEACHHON K THIIOTEHY3E.
ITpusnaku paBeHCTBa OpsAMOYTOJIBHBIX TPEYTOJIbHUKOB.

ITpsAMOYTONBHBIN TPEYTOIBHUK € yriaoM B 30°.

HepaBeHcTBa B reoMeTpuH: HEPABEHCTBO TPEYTrOJbHUKA, HEpa-
BEHCTBO O JJIMHE JIOMAaHOM, Teopema O OOJIbIIEeM yriie U OoJbiiei
CTOpOHE TpeyToJIbHUKA. [leprieHauKyasip U HaKJIOHHAs.

I'eomeTprueckoe MecTo Touek. buccekrpuca yria u cepeInHHBIN
MEePIEeHIUKYIAP K OTPE3Ky KakK I'€OMETPHUYECKHE MecTa TOYeK.

OKpYy>KHOCTh M KPYT, XOpJia M JTHUAMETp, UX CBOWCTBa. B3ammHoe
pacroyoKeHue OKPY>KHOCTH M IpsiMoii. KacarenpHass m cekymas K
OKpY>XHOCTH. OKpPY>XHOCTBH, BIHCaHHasi B yroj. Brnucannas wu
OIIMCaHHAsA OKPY>XHOCTH TPEYyTOJIbHUKA.

8 knacc

YerwipexyroapHuku. IlapanmenorpamMM, ero mpU3HAKH u
cBoiicTBa. YacTHBIE cilydyau mNapajuieJIorpaMMoB (MIPSAMOYTOJIBLHUK,
poM0, KkBanpar), HWX TIpPU3HAaKKM ©W  cBoWcTBa. Tpamenus,
paBHOOOKas Tpaneuus, ee CBOIiCTBa u MPU3HAKU.
IIpsimoyronbpHas Tpameius.

Meron ynBoenuss menuansl. lleHTpanbHass cummerpusi. Teopema

®daneca 1 TeopeMa O MPOMOPIHUOHAIBHBIX OTPE3Kax.

CpenHue JnMHUM TpeyroiabHuUKa M Tpanenuu. LleHTp Macc
TpeyTroJIbHHUKA.

[TonoGue TpeyronbHUKOB, Koddduuuent mnoxodbus. IlpusHaku
Mojo0ust TPEeyrojJbHUKOB. IIpuMeHeHHe T110700us MNpH pEelIeHUH
NPaKTUYECKUX 3a]ad4.
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CpoiicTBa TUTOomIaAei reomMerpudeckux Guryp. @opmMynbl JUIst
IJIOIIa M TPEYTroJIbHUKA, ITapajuiejiorpaMMa, poMOa M Tparienuu.
OTtHouIeHHue 1UIomaneii mogoOHbBIX Guryp.

Bprunciienue roniage TpeyroJibHUKOB M1 MHOT'OYTOJIbHUKOB Ha
KJIeT9aTol Oymare.

Teopema IIudaropa. Ilpumenenune teopemsl IIudaropa mpwm
pelIeHnn MpakTHYEeCKUX 3azad.

CuHyCc, KOCHHYC, TaHI'€HC OCTPOro yrjla MpsIMOYT'OJIBHOTO
TpEYTOJIbHUKA. OcHOBHOE TPUTOHOMETPUUIECKOE TOXJIECTBO.
TpuronoMmerpuueckue (yHKImu yriaos B 30°, 45° u 60°.

BnucanHsie m neHTpanbHBIE YIJIBI, yroJl MEXIYy KacaTeIbHOW WU
Xopaou. YTribl MeXJAy XOpJaMH U CeKyIIMMHU. BrnucaHHble U
OITMCaHHBIE YETHIPEXYTOJIbHUKH. B3anMHOE pacnojoXeHue IaBYyX
okpyxHocTer. Kacanme okpyxHocTei. OOmmue kacaTelbHBIE K ABYM
OKPY>KHOCTSIM.

9 knacc

Cunyc, KocuHyc, TaHTeHc yrioB ot 0 mo 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOXJeCcTBO. DOpPMyJIIbl MPUBEACHHUS.

Pemenne tpeyronpHmkoB. TeopemMa KOCHMHYCOB W Teopema
CUHYCOB. PemeHne mnOpakTHYECKHX 3aJad C  HCIIOJIb30BaHUEM
TEOPEMBIKOCHHYCOB U TEOPEMBI CHHYCOB.

IIpeo6pazoBanue moaoous. ITogo6ue COOTBETCTBCHHBIX
2JIEMEHTOB.
Teopema O TMPOU3BEACHUH OTPE3KOB XOPI, TEOPEMBI o
MPOU3BEJACHUHN OTPE3KOB CeKyIIHX, Teopema o KBaJIpaTe
KacaTeJbHOH.

Bekrtop, mnmHa (MOAyJb) BEKTOpa, COHAIIpABJICHHBIC BEKTOPHI,
IIPOTUBOITOJIOXKHO HanpaBJICHHBIC BCKTOPHI, KOJUIMHECApHOCTb
BEKTOPOB, PABEHCTBO BEKTOPOB, OMNEpaluy HaJ BEKTOPaMH.
Pa3znoxenue BekTOpa ©OO JABYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaumnatet BekTopa. CkansipHoe TIPOU3BEIACHUE BEKTOPOB,
IIPUMCHCHUEC IJId HAXOXACHUA IJIUH U YI'JIOB.

JlekapTOBbl KOOPAMHATHI HA IIJIOCKOCTU. Y PaBHEHUs IIPSIMON U
OKPY>XHOCTH B KOOpJAMHATaxX, HNEPECEYEHUE OKPYKHOCTEH MU
npsiMbIX. MEeTOJ KOOPJIMHAT U €TI0 IIPUMEHEHHUE.

IIpaBuiibHBIE MHOTOYTOJIBHUKH. JlIMHA OKpy>XHOCTU. ['pamycHas
n paguaHHas MEpa Yyrijia, BBIYHUCICHUE JJIUH OyT Opr)KHOCTeI\/’I.
ITnomanb Kpyra, ceKTopa, CerMeHTa.

JIBIDKeHHs IUIOCKOCTH W BHYTPEHHHE CHUMMETpUH (QuUryp
(pmeMeHTapHbIE MpPEJICTABIICHUS ). IlapannenbHbIN epeHoc.
IToBopor.
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MIAHMPYEMBIE NMPEAMETHBIE PE3Y/IbTATbI OCBOEHWA MPUMEPHOM
PABOYEN MPOIPAMMBI KYPCA (MO NOAAM OBYYEHMUA)

OcBoenne ydeOHOro Kypca «['eomerpusi» Ha YpPOBHE OCHOBHOIO
obmrero obOpa3oBaHUs JIOJDKHO obecrieunBaTh JIOCTHIKCHUC
CICAYIONINX TIPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIHTATOB:

7 kJaacc

1.

10.

11.

Pacrio3naBate  M3y4E€HHBIE  I'€OMETPUYECKUE urypsr,
ONpeeysATh WX  B3aMMHOE  pAacIOJOKEeHHWe, H300pakarh
TeOMETpHYECKHEe (UTYPHI; BBIIOITHATH HYEPTEKH IO YCIOBHUIO
3agauyd. M3MepsTh JMHEWHbIE M YIJIOBBIE BEJIWYUHBL. Pemartb
3a/1a4¥ Ha BBIYMCJICHHUE JJIMH OTPE3KOB U BEJIMYHUH YIJIOB.
Jenare rpyOyr0 OLEHKY JIMHEWHBIX M YIJIOBBIX BEJIHYHH
MIPEIMETOB B PCEAJIbHOU JKU3HU, pa3mepoB MIPUPOIHBIX
00bekTOB. Paznuuarh pasMepbl ITHX OOBEKTOB IO TMOPSIKY
BEJIMYUHBI.

CTpouTh 4YEpTEeXHU K T€OMETPUYECKUM 3aJadaM.
Ilonb30BaThCsl  NMpU3HAKAMU  PABEHCTBA  TPEYrOJIbHUKOB,
WCIIONb30BaTh MPU3HAKH W  CBOWCTBa  paBHOOCIPEHHBIX
TPEYTrOJIbHUKOB MPU PELIEHUN 3a1ad.

IIpoBoaUTE JIOrHYECKUE PpacCyIECHUs C HCIOJIBb30BaHUEM
T€OMETPUYECKUX TEOPEM.

ITonb30oBaThcst  OpU3HAKAMM  pPaBEHCTBA  NPSIMOYIOJIbHBIX
TPEYroJILHUKOB, CBOWCTBOM  MEIHMAaHbI, MPOBEICHHOU K
TUIIOTEHY3€ MOPSMOYIOJBHOI'O TPEYrOJIbHUKA, B  PELIEHUU
reoMeTpUYECKHUX 3aj1ay.

OmnpenensiTh NapajuUIeIbHOCTh NPSMBIX C IIOMOIIBIO YIJIOB,
KOTOpbIe  oOpazyeT ¢ HHMH  cekymas. OnpenensTh
NapajuieIbHOCTh NPSMBIX C MOMOLIBIO PABEHCTBA PACCTOSHUHI
OT TOYEK OJIHOMW NPSAMOM 10 TOYEK JAPYroul NnpsmMoi.

Pemats 3amaun Ha kjeTdyaToil Oymare.

I[IpoBOIUTH BBIYMCICHUS M HAXOIUTh YHUCIOBBIE M OYyKBEHHBIC
3HAQYEHUsI YIJIOB B reOMEeTPUUYECKUX 3ajadax c
HCII0JIb30BaHUEM CYMMBI YTJIOB TPEyTOIEHUKOB u
MHOTOYTOTBHHUKOB, CBOMCTB  yIJIOB, OOpa30OBaHHBIX IIpH
MepeceyeHnn JByX MNapasjlelbHbIX MNpsIMBIX ceKyleil. Pemats
NpaKTUUECKHUE 3aJaul Ha HAXOXKJICHUE YTIJIOB.

Bnaners nNOHSITHEM TIeOMETPUUECKOrO MeCTa TO4YeK. YMeThb
OIPENEIIATh OGuccexkTpucy yria u CepeINHHBIA
NEePHEeHAUKYIAp K OT- Pe3Ky KaK TIeOMETpPUYECKHE MecTa
TOYEK.

DopMyIMpOBaTh ONPEAEIECHUSI OKPY)KHOCTH M Kpyra, XOpIbl
U JuaMeTpa OKpY’)KHOCTH, IIOJIb30BaThCsl WX  CBOMCTBaMHU.
YMeTh NPUMEHATh 3TU CBOICTBA MpHU PEIISHUHU 3a]ad.



12.

Brnanerr mDoOHSITHEM ONHMCAaHHOW OKOJIO TpEyrojbHUKa
OKPY>XHOCTH, yYMETh HaXOoAUTh e€¢ LeHTp. lloab3oBaThbces
¢akTaMu O TOM, YTO OHCCEKTPHUCHI YIJIOB TPCYrOJbHHKA
MEePECEKATCsI B OAHOW TOUKE, U O TOM, YTO CEPEIUHHbIE
NEPHEHAUKYJISIPbl K CTOPOHAMTPEYTrOJbHUKA MEPECEKAIOTCS
B OJHOU TOUYKE.

13. Bmanets TTOHSATHEM KacaTeIbHOHU K OKpPY>XHOCTH,
MMOJIB30BaTBCA  TEOPEMOM O MEepHEeHANKYISIPHOCTH
KacaTelbHOH U paauyca, IPOBEACHHOIO K TOUKE KacaHUs.

14. TTomp3oBaThCS MIPOCTEHIITNMU T€OMETPHICCKUMU
HEPaBEHCTBAMH, MOHUMATh X IMPAKTUYECKUH CMBICII.

15. TIpoBOOUTE OCHOBHBIE TEOMETPHUYECKHE TOCTPOCHUS c
TTIOMOIIIBIO LIHUPKYJIIS U JTUHEHKH.

8 Kknacc

1. Pacro3HaBaTh OCHOBHBIE BHIBI YETBIPEXYTrOJBHUKOB, HX
3JIEMEHTHI, TIOJIB30BAaThCSI HMX CBOWCTBAMH IIPH PEHICHUU
TeOMETPUYECKUX 3a7ad.

2. IlpuMmeHsaTh  CBOWCTBA  TOYKM  IIEpECEUYEHMUs]  MeJuaH
TpeyrojbHHKA (IIEHTpa Macc) B PEIICeHUU 3a7ad.

3. Bnagere noHATHEM  CpeAHEM  JMHMM  TPEYyTroJbHMKA U
Tpamnenyuu, TPUMEHSATh WX  CBOWCTBA NPU  PELICHUU
reoMmeTpuieckux 3anad. Ilomb3oBaThest Teopemoit Paneca u
TEOpEeMOH O MNPONOPHHUOHAIBHBIX OTpe3KaxX, IPUMEHATh UX
JUTSL pELICHUsS IPAaKTUYECKUX 3a7ad.

4. TlpuMeHsITb NPU3HAKU [1OJI00UST TPEYTrOJbHUKOB B PEIICHUH
TEOMETPUYECKUX 3ajad.

5. Tlonw3oBatbcs TeopeMoi IMTudaropa st pelienus
TeOMETPUIECKUX " MPAKTHYECKUX 3aj7ad. Crpouts
MaTeMaTH4YeCKyl0  MOJeJIb B  MPaKTUYECKUX  3ajJavax,
CaMOCTOSITEJIBHO  JIeJIaTh 4epTeK u HaXOJIUTh
COOTBETCTBYIOIINE JJTUHBI.

6. Bnagers MOHATHSIMH CHHYyCa, KOCHHYCa M TaHI€HCa OCTPOTO
yria npsIMOYTOJIBHOIO TpeyrojbHUKa. lloiab30BaThecst 3THUMHU
MOHSTHSI- MU JUISL PEIICHUS] NPAKTUYECKUX 3ajad.

7. Breraucaars (pa3nuuHBIMHA ciocobamm) IUToImaab
TpEYrojbHHKa W IUIOMAQAd  MHOTOYTOJIbHBIX duryp
(Tmone3ysichk, TA€ HEOOXOIWMO, KalabKyJsiTopom). [IpumensiTh
TTOJIydeHHBIE YMEHHUS B MIPAKTUUCCKUX 3aJadax.

8. Bmagerp MNOHATHAMH BOHCAHHOTO W IIGHTPAJbHOTO yIJa,
HCIIOJIb30BAaTh TEOPEMBI O BIHMCAHHBIX YIJIax, YTIJax MEXILy
XopaaMu (CEeKyIIMMH) U yIJIe MEXIy KacaTeJIbHOM W XOpaoH
MIPU PEIIeHUN TeOMETPUIECKUX 3ajad.

9. Bnagetp TOHATHEM OIMCAaHHOTO 4eTHIPEXyTOJIbHUKA,

TIPUMEHSTh CBOMCTBA OMHMCAHHOI'O YETBHIPEXYTOJBHUKA TPHU



10.

pelieHun 3aaad.

[IpuMeHsATHh TONy4YEeHHBIC 3HAHWUSI Ha IIPAKTHUKE — CTPOMTH
MaTeMaTH4YeCKHe MOJENH JUIsl 3ajJad peajbHOH JKH3HH |
MIPOBOAUTH COOTBETCTBYIOLIUE BBIYMCICHHUS C INPUMEHCHUEM
Mojo0usi M TpPUTOHOMETpHH (IOJIB3YSICh, TJ€ HEO0O0XO0JIUMO,
KaJIbKYJISITOPOM).

9 knacc

1.

3HaTh TPUTOHOMETPHUUYECKHUE (GYHKIMM  OCTPBIX  YIJIOB,
HaxoguTh C KX  TIOMOIIBIO  Pa3IMYHBIE  AJIEMEHTHI
MPSIMOYTOJIBHOTO TPEYTOJIBHUKA («PEIIEHWE MPSIMOYTOIbHBIX
TPEyrOIbHUKOB»). HaxommTe (C TMOMOIIBI0  KaJbKyJsATOpa)
JUTMHBI ¥ YTJIbI JIJ11 HeTaOJIMYHBIX 3HAYCHUH.

Ilonb3oBaThest  GopMylaMH  NPUBENCHUS U OCHOBHBIM
TPUTOHOMETPUUECKUM TOXJIECTBOM TSt HaXOXKJICHUS
COOTHOIICHUN MEXJIy TPUTOHOMETPUUYECKUMH BEIMUNHAMH.
Hcrnons30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB TS
HaxXOXJCHUSI  Pa3IUYHBIX SJIEMEHTOB TPEeyTOJIbHUKA
(«pemieHne TPEYTOJBHUKOBY»), INPHUMEHATh WX IPH PEIICHUH
TEOMETPUYECKUX 3ajad.

Brnaners TTOHSTHSIMHU npeoOpa3oBaHUs rmoxoous,
COOTBETCTBEHHBIX 3JIEMEHTOB TTOJTIOOHBIX uryp.
ITomp30BaThCcsl CBOMCTBAaMH MOAOOUS TPOU3BOIBHBIX (UTYD,
YMETh BBIUUCIATH JIMHBI U HAXOAUTh YIVIBI Yy TOJOOHBIX
¢uryp. Ilpumensars cBoiicTBa moAoOMsT B NPAKTHYECKUX
3a/a4ax. YMeTh NPHUBOJAUTH MPHUMEPHl MNOJOOHBIX GUIYpP B
OKpY>KaloIlleM MHUpE.

ITonp30BaThCcsl TeopeMaMH O MPOU3BEIACHHH OTPE3KOB XOpI, O
MIPOU3BEICHUH OTPE3KOB CEeKYIINX, o KBajapare
KacaTeJIbHOMU.

[Tosp30BaThCsl BEKTOpaMH, IOHMMATh HMX TI'€OMETPHYECKUH U
(usngeckuit  cMbICH, TPUMEHATH  UX B peieHnn
TEOMETPHYECKNX H  (UIHMIECKHUX 3a71ad9. ITpumeHsTH
CKaJISIPHOE MPOU3BEJCHUE BEKTOPOB [JIsI HAXOXKACHUS JUIMH U
YIJIOB.

ITomp30BaTbCs ~ METOIOM  KOOPAWMHAT  Ha IUTOCKOCTH,
NPUMEHSATh €ro B  pELIeHUU reOMETPUYECKUX u
MPaKTHYECKUX 3aJ]1ad.

Bnanets moHATHAMH MIPaBUIBHOTO MHOTOYTOJbHHKA,
JUITMHBI OKPY)XHOCTH, IJIWHBI JYTH OKPYXHOCTH M paglaHHOMN
Mepbl yria, yMETh BBIUYHCIISITH IUIOMIAAh KpyTra M €ro 4acTeil.
IIpuMeHSITs TIONMydYEeHHBIE yMEHUS B MMPAKTHYECKAX
3amavax.

Haxonute ocu (MM LEHTPBI) CUMMETPUU (QUTYp, NPHUMEHSTH
JIBMOKEHMS TIJIOCKOCTH B MPOCTEUIINX Ciydasx.
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10. IIpuMeHATH IOJNydYCHHBIC 3HAHHMS Ha IPAKTHUKE — CTPOUTH
MaTeMaTH4YeCKHe MOIENH JUIsi 3ajJad peaJbHOH JKM3HH |
MIPOBOAUTH COOTBETCTBYIOIIUE BBIUMCICHHUS C INPUMEHCHUEM
MOJI00WsT M TPUTOHOMETPUYECKUX (QYHKIUN (MOJB3ysch, IIe
HE0OXOANMO, KaJIbKYJISITOPOM).

MpumepHast paboyas nporpamma



TEMATHYECKOE IIVIAHUPOBAHUE YYEBHOI'O KYPCA(IIO TOOAM OBYYEHUA)
7 Knacc (He MeHee 68 u)

HasBanue
pazaena (TemMbl)
Kypca (4UCJI0
JacoB)

OcHOBHOe coJepskaHue

OcHOBHBIE BUIbI ACATECJIbHOCTH oﬁyqamumxca

DJIEKTPOHHBIE
(uudposbie
00pa3oBaTeIbHBI
e pecypchbl)

IIpocreiimue
reoMeTpUYecKH
e (Urypsl u ux
CBOIICTBA.
N3mepenue
reoMeTpUYecKH
x BesmuuH (14

1)

IIpocTeiiline reomMmeTpudecKue
OOBEKTHI: TOYKHU, HPSIMBIC, JTy4YH
U1 yIJIbl, MHOTOYTOJIBHUK,
nomaHasi. CMeXXHbIE U
BepTHUKaIbHBIC yIibl. Pabora ¢
[POCTEUIIUMHU YEPTEKAMU.
3mepeHue JUHEWHBIX U
YTJIOBBIX BEJIWYMH,
BBIUHCIIEHUE OTPE3KOB U YTJIOB.
[Tepumerp u ruromans GuUryp,
COCTaBJICHHBIX U3
PsSIMOYTOJIbHUKOB

DopMyIHpOBaTHE OCHOBHBIC TTOHSITHS U
olpenaeneHusa. PacriosHaBaTe H3y4eHHbIE
reoMeTpu4ecKkue (pUrypsl, OnpenesiTh uxX
B3aMHOE PACIIOJI0KEHNE, BBIOJIHATH
UepTEK MO yclaoBUIO 3ana4u. IIpoBoauTts
[IPOCTEHUIIINE TOCTPOCHHUS C TOMOIIIBIO
LUPKYJIST U JUHEHKU. M3MepsaTh JuHEeHbIe
W YIJIOBBIE€ BEJINYHNHBI T€OMETPUUIECKUX U
MPaKTHIeCKUX 00beKTOB. OnpenensiTh «Ha
r71a3» pa3Mephl pealbHBIX 00BEKTOB,
MMPOBOJNTEL I'PyOyIO OLIEHKY MX Pa3MepOB.
PemiaTte 3a1aun Ha BBIUMCIECHUE AJIUH
OTPE3KOB U BEJIWYHMH yIJoB. Pemath
3a7auM Ha B3aUMHOE PaCIIOJIOKECHHUE
reomerpudeckux ¢puryp. [IpoBoants
KJIacCU(PUKAIUIO YTIIOB, BEIYUCIIATH
UTMHEIHBIE U YTIIOBBIE BEJIWYHHEI,
MPOBOINTH HEOOXOINMEIEC JOKa3aTeJIbHbBIE
paccy>KICHHUS.

3HAKOMHTBCSI C UICTOPHUEH Pa3BUTHUSA

TeOMETPHUHU




Ha3Banue JJIeKTPOHHBIE
pasaesa (TeMbl) OcHoBHOE coJep:kaHHe OcHoBHbIE BH/IBI (uugpoBbIie
Kypca (4MCII0 AesiTeNLHOCTH 06y atoMuXcs 00pa3oBaTe/ibHbI
4acoB) e pecypchbl)

TpeyrojibHUKH
(22 4)

ITonsitue o paBHBIX
TpeyroJabHUKax U IMNEpPBUYHBIC
NPEeACTABIEHUST O  PaBHBIX
(KOHTPYPHTHBIX) ¢durypax.
Tpu mnpusHaka  paBeHCTBa
TPEYTOJIbHUKOB.

ITpusnaku paBeHCTBa
OPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB. CBoOICTBO
MeIUaHbl NPsIMOYTOJILHOTO
TpeyroJIbHUKA.
PaBHOOenpeHHBIC u
PaBHOCTOPOHHUE
TpeyrojibHUKMU. Ilpu3Haku u
CBOICTBAa  PaBHOOEIPEHHOTO
TpEeyTroJbHUKA.

[IporuB OosbHICH CTOPOHBI
TPEYroJbHUKA JIEKNUT OOJBIIHI
yroxa. Ilpocreiimme
HEpaBEHCTBAa B TC€OMETPHH.
HepaBeHCTBO TpeyroJjibHUKA.
HepaBeHncTBo j10MaHOM.
IIpssMOyTONBHBIN TPEYTrOJIbHUK
cyriiom B 30°. IlepBbie
MOHATHUSA O JOKa3aTeJIbCTBax B
reoMeTpUuu

Pacno3naBarthb rapsbl paBHBIX
TPEYTrOJILHUKOB Ha TOTOBBIX YepTekKax
(c yka3zaHMEM NPU3HAKOB).

BeiBOAUTH CJIEACTBUSA (paBeHCTB
COOTBETCTBYIOLIUX SIIEMEHTOB) u3
PaBE€HCTB TPEYTrOJIbHUKOB.
PopmyIHPOBATH OIpENEIICHUS:
OCTPOYTOJILHOTO, TYIIOYT'OJILHOTO,
NPsIMOYTOJILHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEyroJIbHUKOB;
OHMCCeKTPHCHI, BBICOTHI, MeJIMaHbl
TpEyroJIbHUKA; CEPEIMHHOIO
NEpHEHAUKYJIsIpa  OTpe3Ka; INepuMerpa
TpEyroJibHUKA.

PopmyaupoBaTH CBOMCTBA M MNPU3HAKHU
paBHOOCIPEHHOTO TPEYTrOIbHUKA.
CTpouTh YEpTEXH, peliaTh 3agadM C
HOMOIIBIO HaXO0XJAECHUS paBHBIX
TPEYyroJIbHUKOB.

IIpumeHaTs OpU3HAKHA paBeHCcTBa
OpsSIMOYTOJILHBIX TPEYTroJbHUKOB B
3ajJ1avyax.

Hcnoab3oBaTh 1IU(PPOBBIC pECypChl AJIs
HCCJIe10BaHUS CBOMCTB  H3ydaeMbIX
¢uryp.

3HAKOMHUTBCA € HCTOpPUeH  pa3BUTHA

TeOMETPHUH




IapaJjienbHbIE

[lapannensHBIC IPSMBIE, UX

DopMyIIHpPOBATH MOHITHE NaPaICIbHBIX

npsiMble, cyMMa [CBOMCTBa, IIsaTeIN mocTynat MPSMBIX, HAXOJAUTh MPaKTHYECKUE ITPUMEPHI.
YIJI0B EBknnpa.Hakpect nexamue, 3y4aTh CBOWCTBa yIjoB, 0Opa30BaHHBIX
TPeyroJibHUKa |COOTBETCTBEHHBIE U [pU TIEPECEUCHUH MMapaylIeIIbHBIX MPSIMBIX
(14 4) OJHOCTOPOHHUE YTJIbI CeKyIIEeH.
(oOpazoBaHHBIE PU I[IpoBoaUTH 10Ka3aTelbCTBA
IICPECCUCHUN MapalJICIbHBIX napamuieabHOCTH ABYX IMPSAMBIX C IMMOMOUILIO
MPSIMBIX CEKYIIEH). YIJ10B, 0Opa30BaHHBIX IIPH TIEPECEUCHUHN
[Ipu3HaK mapaieTbHOCTH STHUX MPSIMBIX TPETHEH MPSIMOM.
MPSIMBIX Yepe3 PaBEHCTBO BpIuuCASITH CYMMY YTJIOB TPEYTOJIBHHKA H
PAacCTOSTHUM OT TOYEK OJTHOU MHOTO- YTrOJbHHKA.
NpsIMOM O BTOPOI HPSAMOIL. Haxoauth 49ncioBbie ¥ OyYKBEHHBIC
CyMMa YrjaoB TpPECYrojJbHUKaA U S3HAUYCHUA YIJTIOB B TCOMCTPHUYCCKHUX 3aldaydax
MHOT'OYTOJIbHHUKA. C HCIIOJIb30BAaHHEM TEOPEM O CyMME YTJIOB
BHeminue yribl TpeyrojbHUKA TPEYTrOJILHUKA 1 MHOTOYT'OJIbHHUKA.
3HAKOMMUTBHCH € UCTOPHMEN pa3BUTHUS
reoMeTpHH
OxpyxkHocTbH |OKPYXHOCTH, XOPABI U DopMyJIUPOBATH ONpeAeICHUSA
KpyT. IMaMETPhI, HX CBOHCTBA. OKPY>KHOCTH, XOPJbI, TUaMeTpa U
I'eomerpuuecku ([KacatenbHas K OKpYy>KHOCTH. KacaTeIbHOM K OKpyXHOCTH. M3y4yaTh nx
enocTpoeruss  (OKpYXHOCT, BIIMCAHHAL B CBOMCTBA, MPU3HAKHU, CTPOUThH YEPTEHKH.
(14 4) yroi. [Tousitue o I'MT,

MPUMEHEHUEB 3aJavax.
buccekTpuca u cepeIUHHBIH
[MEPIICHIUKYJIISIP KaK
TeOMETPUUECKUE MECTA TOUEK.
OKpy>XHOCTB, OITMCAHHAsI OKOJIO
TpeyroipHUKa. BrincanHas B
TPEYTrOJbHUK OKPYXKHOCTb.

HccaenoBathb, B TOM 4UCIIE HCIOJIB3YH
@ poBbIe pecypebl: OKPYKHOCTBD,
BIIFICAHHYIO B YTOJI; IIEHTP OKPY>KHOCTH,
BIIMICAHHOW B yTOJI; PABEHCTBO OTPE3KOB
KacaTeJbHBIX.

HNcnoabp3oBath Mmetoa I MT mis
IlOKa?)aTGJ'ILCTBaTCOpeM (] HepeCC‘-ICHI/II/I




IIpocTeitine 3agauu Ha
OCTPOCHUE

OHCCEKTPHUC YTIIOB TPEYTOJIBHUKA H
CepeIUHHBIX MEPHEHIUKYISIPOB K
CTOpPOHAM TPEYTOJIbHUKA C ITOMOIIBIO
I'MT. OBiaageBaTh NOHATHUSAAMHM BIIMCAaHHON
U ONMCAaHHONOKPY>XHOCTEH TpeyroJabHHUKa,
HAXOJAUTh LIEHTPBIITUX OKPYXKHOCTEH.
Pewmiath OCHOBHBIE 3a/1a44 HA IIOCTPOCHHE:
yria, paBHOTO JaHHOMY; CEPEIHUHHOTO
MEPHIEHANUKYIApa JaHHOTO OTPE3KA;
OpsiMOI, MPOXOASIIEN Yepe3TaHHYIO
TOUYKY U NEPHEHAUKYJISIPHON NJaHHOU
MpsIMON; OMCCEKTPHUCHI JAHHOTO yTJIa;
TPEYTOJILHUKOBIIO PA3IMYHBIM
SJIEMEHTaM.

3HAKOMMTBLCSI C MCTOPUEH Pa3BUTHUSI
reomMeTpuun

I[loBTOpEHue,
00001IeHUE
3HaHuMii (4 4)

I[ToBTOpEeHMEe U 0600IHICHUE
OCHOBHBIX ITOHSITUH U METOO0B
Kypca 7 Kjiacca

PemaTe 3a7a4u Ha IOBTOPEHHUE,
MUIFOCTPUPYIOIINE CBSI3U MEXKY Pa3IudYHbIMU
JacTsIMU Kypca
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8 knacc (He MeHee 68 4)

HasBan
ue
paznena
(Tembl)
Kypca
(umcio
4ac0B)

OcHOBHOe cojep:kaHue

OCHOBHBIE BHJIbI

ACATEJIbHOCTH Oﬁy'-[alOIlll/lXCﬂ

DJIEKTPOHHBIE
(uudposbie
00pa3oBaTeIbHBI

e pecypchbl)

UeThIpEXyroJibH
uku (12 4)

[lapannenorpamMm, ero
[IpU3HAaKU UCBOMCTBA. HacTHbIE
cllydau ImapajijleJIorpaMMOB
(MIPsIMOYTOJILHUK, pOMO,
KBajpaT), UX NPU3HAKU U
cBoicTBa. Tpaneuus.
PaBHOOOKAS M MPSIMOYTOJIbHASA
Tpanenuu.

Y nBoeHHE MEeOUAaHBbI.
LlenTpanbHasicUMMETpUs

I/I306pa)ICaTB 1 HAXOJAUTb Ha HCPTCIKAX
qupréXyI‘OJ'H)HI/IKI/I Pa3HbIX BHUIAOB MU HX

DJICMCHTHI.
DopMyIUpPOBATh ONIPEACICHUS:

napajiesiorpaMMa, IpsIMOYTroJIbHHKa, pomoOa,
KBajJpaTa, Tpalelud, PaBHOOOKOMH
Tpanenyu, NpsiMoyrojibHON Tparenuu.
JloKa3bIBaTh M HCIIOJIb30BATh NPH PEIICHHUH 33124
MpU3HAKK M CBOICTBA: MapajuiesiorpaMma,
MpsSIMOYTOJIBHHKA, poM0a, KBaJparTa,
Tparnenyuu, paBHOOOKOW Tpamnenny,

MPSIMOYTOJIBHOM Tparenuu.

HpI/IMGHHTB METOA YABOCHUA MEINAHbI

TPEyroJIbHUKA.

M cnonp30BaTh MU(PPOBBIE pECYPCHI IS
FICCJIETOBAHUSI CBOMCTB U3y4YaeMbIX (DUTYP.
3HAKOMUTBHCSI C UCTOPHUEH pa3BUTHUSL

reoMeTpuu




Teopema
dajeca u
Teopema o
MPONOPUHOHAIb
HBIX 0TPe3Kax,
MoI00HbIEe
TPeyroJbHUKH
(15 4v)

Teopema dasneca u Teopema o
MPONOPIIUOHATIBHBIX

OTpe3Kax.

Cpenusist JTVHUS
TpeyrojabHuKa. Tpanenus,
e¢ cpenHsist TUHUS.
[TponopunoHanbHbIE

OTpE3KHU, MOCTPOEHUE
YEeTBEPTOTO
MPONOPLUHUOHATBHOTIO
OTpe3Ka.

CpoiicTBa 1EHTpa
TPEYTroOJIbHUKE.
I[Mogo6HEIC TPEYrOJIbHUKH.
Tpu TIpU3HaKa noyioous
TPEYTOJBHUKOB.
IIpakTHueckoe INpUMEHEHUE

MmacCc B

IIpoBoauTL MOCTPOCHUA C I[IOMOUIBIO
LUPKYJSl M JIMHEWKH C HCIOJIb30BaHHUE
TeopeMbl ~ Qajeca U TEOpPEMBL O
IIPOIIOPLUUOHAIBHBIX OTPE3KaX, CTPOHUTHb
4eTBEPTHIH MPONOPLUHUOHAIBHBIN
OTpE30K.

IIpoBoauTh A0KA3ATEJABLCTBO TOrO, 4YTO
MeJIMaHbl TPEYIrOJIbHUKA IIEPECEKAIOTCS B
OJHOM TOYKE, MU HAXOAHTb CB3b C
LIEHTPOM MacC, HAXOJUTh OTHOIIEHHE, B
KOTOPOM MEJHaHbl JEJSATCS TOYKON HX
MEPECEUYECHHUS.

Haxoauth mMono0HBIE TPEYrOJIBHUKHA Ha

TOTOBBIX yepTexKax c YKa3zaHUEM
COOTBETCTBYIOIIUX IPU3HAKOB IOI00MS.
Pemares 3agauu Ha mo100HbIC
TPEyroJIbHUKU c IIOMOILBIO
CaMOCTOSITEJIBHOI'O IHOCTPOECHUS
YepTeKel M  HaXOXKJIEHHUs  IOJOOHBIX
TPEYrOJIbHUKOB.

IMposoauts J0Ka3aTeJbCTBA ¢

HCTI0JIb30BAaHUEMITPU3HAKOB 110100MsI.
Jdoka3pIBaTh TpH NOpHU3HAKa 10J00HS

TPpEYTroOJIbHUKOB.
HpHMe]—[ﬂTb MNOJIYUYCHHbIC 3HAHUSA IIPpHU
peuIeHuun TreOMETPUYCCKUX u

MPaKTUYESCKUX 3a]ad.
3HAKOMHUTbCA ¢
TeOMETPHUU

ucTopue  pa3BUTHS]




Ilomanse.
Haxo:xnenue
JIoLIage
TPeyroJLHUKOB
H
MHOI0YI0JIbHBIX
(uryp.
Tlomaau
MOJ00HBIX
duryp (14 1)

[Tonsitne 06 oOmet Teopun
TJIOIIATH.

DopMysabl s ILIOLIAagH
TpEeyroJbHUKA,
napa’juiejsorpamMmma.
OTHoOI1IEHUE IJIoiaaeu
TPEYTrOJIBHUKOB C OOmIHUM
OCHOBaHHEM WM OOIIei
BBICOTOM. Brrauciaenue

IITOIIAZICH CIIOKHBIX (QUTYP
gepes pa3OUeHue Ha 9acTH U
JOCTpOCHUE.

ITnomanu duryp Ha
KJIeT9aTol Oymare.
I[Mnomangn nmogoOHBIX GUryp.

Breruucienue IUIOIIAa e .
3agaun ¢ OPaKTHUYECKUM
COoAEepIKAHNEM. Pemenue

3aga4 C IIOMOIIBKO MCETOJAa
BCIIOMOIraTeIbHOU ImIonraaun

OBaageBaTh NEePpBUYHBIMH
npeacTaBJIeHUsIMH 00 00mell Teopuu
TIJTOTIATH (mepsl), ¢dopmyaupoBaTh
cBOlicTBa IO IH, BBISICHSITh ux
HATJISITHBIA CMBICI.

BbiBOIUTH bopmynsl IRICOIIEDIN S
rapauiesiorpaMmma, TPEyTroJIbHUKA,
Tpanenun w3  (GOpMyIBl  IUIOIIAIHU

npsiMOyrojbHUKa (KBajparTa).
BrIBoAUTH (HOPMYIIBI IUTOIAAHN BEIITYKJIOTO
YEeTHIPEXYTOJIBHNKA YePE3 UATOHAIN U YTOJI
Mexxay HuMH. Haxoaurs miomanu Guryp,
n300paKCHHBIX Ha KIIeT4aToit Oymare,
HCI0JIB30BATh pa30HeHNe Ha YacTH U
JIOCTPOEHHE.

PazoupaTrh npuMepsbl HCIIOJIL30BAHUS
BCIIOMOT'aTEbHOM IJIOIIA/AN ISl PELICHUSI
reOMETPUUECKHX 3a71ad.

Haxoaute miomann  1moxoOHBIX
Boraucasits TUTOIIA !
MHOTOYTOJILHBIX (UTYP.
PemaTp 3a7a4m Ha 1JI0IA/Ab C NPAKTHYECKUM
COJIEpIKaHHEM

¢uryp.
Pa3UYHBIX
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Teopema
Iudaropaun
HaYaJja
TPUTOHOMETPHHU
(10 4)

Teopema ITudaropa, ee
JI0Ka3aTeIbCTBO u
IIpUMEHCHHUE. OOparHas
teopema [Iudaropa.
Ompenencuue

TPUTOHOMETPUYECKUX
(ynkuii octporo yria,
TPUTOHOMETPUYECKHUE
COOTHOUICHHUS B
MPSIMOYTOJILHOM
TpeyroabHuKe. OCHOBHOE
TPUTOHOMETPHYECKOE
TOXAecTBO. COOTHOLICHUS
MEX/ly CTOPOHaMH B
MPSMOYTOJIBHBIX
TPEYTrOJbHUKAX CyIrJIaMH B
45° u 45°; 30° u 60°

HJoxa3eiBaTh Teopemy I[ludaropa,
HCIO0JIb30BAThH

€¢ B MPAKTUYECKUX BBIYUCIICHUSIX.
@opMyJIHPOBATH OIIPEICICHUS
TPUTOHOMETPUUECKNX (PYHKIMH OCTpPOro
yria, NIpoOBepsATb UX KOPPEKTHOCTb.
BbIBOAUTE TPUTOHOMETPUYECKHE
COOTHOUIEHUS BIIPSIMOYTOJIBHOM

TPEYTOJILHUKE.
HccaenoBaTrhb COOTHONICHUS MEXIy
CTOpOHAMU B MIPSIMOYTOJTBHBIX

TpeyTroJbHUKaX ¢ yriamu B 45° u 45°; 30°
u 60°.
Hcnoab3oBaTh (HOpMyINBl NPUBEACHUS U

OCHOBHO€ TPUTOHOMETPUYECKOE
TOXIOCCTBO JJ1s1 HaAXO0XICHUS
COOTHONIECHUN MEXIY

TPUTOHOMETPUYECKUMU
Pa3IUYHBIX OCTPHIX YTJIOB.
IIpuMeHATHs NOONyYEHHBIE 3HAHUSA U
YMEHHUS TIpH PEmICHWH MPaKTUYECKUX
3a1a4.

3HAKOMUTBCA C HCTOPHeN pa3BUTHS
Te€OMEeTPHH

byHKTIHSIMU




Yriabl B

Bnucannsie n OECHTPAJIBHBIC

(I)OpMyJIPIPOBaT]) OCHOBHBIC OIPEACIICHU,

OKPY’KHOCTH. YIJbL, YTOJI MEXIY CBsI3aHHBIC C YIJIaMH B Kpyre (BIHCaHHBIN
Brucannbie n KacaTeJbHOM U XOPAOH. YTIIbl | yTOJ, HEHTPAJIbHBIA yrom).
ONMHUCaHHBbIC MEXy XopJAaMu | HaxoauThb BIUCAaHHBIE YIJIBI,
“E€TRIPEXYIOJbH | cexyIUMU. ONMPAIOLIHUECS HA OJHY NYTY, BBIYHMCIAATH
UKH. BrincanHble B onucaHHbIe YIJIBI C TIOMOIIBIO TEOPEMBI O BIIMCAHHBIX
KacarenbHble YeTHIPEXYTOIBHUKHU, UX yriax, TSOPEMBI O BITHCAHHOM
K OKPYKHOCTH. | mpp3Hakul M CBOMCTBA. YEThIPEXYTOIbHUKE, TEOPEMBI O
Kacanune I[IpuMmeHeHnEe 3TUX CBOMCTB eHTpaibHoM yriie. McciaenoBarhb, B TOM
OKPYKHOCTeH OpHA pPEIICHUU YHCJIC C MOMOIIBIO ITU(GPOBBIX PECYPCOB,
(13 w) TEeOMETPHUYCCKHUX 3anad. BIUCaHHBIC U ONMCAaHHBIC

B3auMHOe pacroiokeHne AByX | YeThIPEXYTroJbHUKH, BBIBOJAUTH UX

okpykHocTeil. Kacanue CBOICTBa W NPU3HAKU.

OKpY>XHOCTEH Hcnoab30BaTh 3TU CBOWCTBA U

MPU3HAKU MPU PEIICHUH 3aJia4

[losTopennue, IToBTOpEeHNE OCHOBHBIX Pemiats 3a5a4m Ha NOBTOpPEHUE,
obobmenme TOHSTHH U METOJIOB KypPCOB WUTIOCTPUPYIOLINE CBSI3U MEXIY

3HaHui (4 4)

7 u 8 xjaccoB, 06001IEHE
3HaHUH

Pa3/IN4YHbIMU YaCTAMU KypcCa




9 kuacc (He MeHee 68 1)

HazBanue
pa3iena (TemMbl)
Kypca (4Mciio
4acoB)

OcHoOBHOe cojep:kaHUe

OCHOBHBIE BHJIBI
MeATEIbHOCTH 00y YA IO IIHXCS

DJIeKTPOHHBIE
(nudposkIie
00pa3oBaTeIbHBI

e pecypchl)

Tpuronomerp
usi. Teopembl
KOCHHYCOB 1
CHHYCOB.
Pemenne
TPEYroJIbHUKO
B (16 4)

Omnpenenenue
TPUTOHOMETPUUYECKUX (PYHKIINH
yrioB ot 0° go 180°.Kocunyc u
CHHYC NPSIMOTO M TYNOTO yTJa.
Teopema KOCHHYCOB.
(O6ob6mIcHHAs) TeopeMa
CHHYCOB (C pagnycom
OMMUCAHHOU OKPYKHOCTH).
HaxoxxnaeHue njimH CTOPOH U
BEJIMYHUH yTJIOB
TpeyroabHUKoB. @opmyiia
IUIOIIAIU TPEyTroJIbHUKA
gepe3 IB€ CTOPOHBI U YT OJI
mexay Humu. @opmyna
NIOLIAAN YEThIPEXYTrOJIbHUKA
4yepes3 ero JuaroHaiad U yromu
Mmexay HuMmu [IpakTuueckoe
IIPUMEHEHHE JTOKa3aHHBIX
TEOpeEM

DopMyJIUPOBATH ONPeAeIeHUsT
TPUTOHOMETPUYECKNX (YHKIUH TyIbIX U
MPSIMBIX YTJIOB.

BbIBOAMTH TEOpPEMY KOCHHYCOB U TEOPEMY
CHHYCOB (C paJnycOM ONHCAaHHOI
OKPY>XHOCTH).

Pemiarh TpEeyroJbHUKU.

Pemath npakThdeckue 3ajavud,
CBOJISIIMECST K HAaXOXKJACHUIO PAa3IMYHBIX
3JIEMEHTOB TPEYTrOJIbHUKA
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IIpeoGpazoBa
HHe MoA00us.
Merpuyeckue
COOTHOIICHHUS
B
OKPYKHOCTH
(10 v)

ITousTre o mpeoOpa3zoBaHUU
1o106ust. COOTBETCTBEHHBIE
3JIEMCHTBI IMOT00HBIX (PUTYP.
Teopema o npousseneHUU
OTPE3KOB XOp/JI, Teopema o
MIPOU3BEACHUHU OTPE3KOB
CEeKyIIHNX, TeOpeMa O KBajpaTe
KacarenbHOU. [IpuMeHnenue B
pCIICHUN TEOMETPHUICCKUX
3a/1aq

OcBauBaTh MOHATHE MPEOOPA3OBAHUS
noao0us.

HccaenoBarh OTHOIIEHUE JIMHERHBIX
3JIEMEHTOB (UTYpP IPHU MpeoOpa3zoBaHUU
noao0us.

Haxoauth npuMepsl Nog00usT B
OKpYXKarolen 1eMCTBUTEIbHOCTH.
BbIBOAMTH METPUUYECKHUE COOTHOIICHUS
MEX/y OTPE3KaMH XOP/I, CEKYIIUX U
KacaTeabHBIX C UCIOJIBL30BAHUEM
BIIMCAHHBIX YTJIOB U MOJOOHBIX
TPEYrOJIbHUKOB.

Pemath reoMeTpHYeCKUe 3aJa4Yd U
3aJla4M U3 PealbHOM JKHU3HU C
HUCIIOJIL30BAHUEM I10N00HBIX
TPEYTOJIbHUKOB.




BexTopbi(12 1) OrmnpeneneHue BEKTOPOB, Hcnouab30BaTh BEKTOPBI Kak
CIIOKEHHE 3 pa3HOCTH | HaNpaBISHHBIE OTPE3KH, HCCIeJ0BaATh
BEKTOPOB, YMHO>XCHHE TeOMEeTPUICCKHI (TrepemertieHmIe) u
BEKTOpa Ha 9HCIIO. ¢buzmueckuii (CuIa) CMBICIIBI BEKTOPOB.
duznyeckuit u | 3HaTh ompeaeJdeHHsl CYMMBI U Pa3HOCTHU
T€OMETPUIECCKUMN CMBICI | BEKTOPOB, YMHOXEHHS  BEKTOpa  Ha
BEKTOPOB. Paznoxxenue 9HCIIO, UCCAeJ0BATh I'E€OMETPUUYCCKUN U
BEKTOpa o ABYM (bU3nYEeCKUil CMBICIIBI ATHX ONEepaIni.
HEKOJUTMHEapHbBIM  BeKTopaM. | PemiaTh reomMeTrpuyeckue 3aJadyd  C
Koopnunatel BexTOpa. HCIIO0JIb30BAHUEM BEKTOPOB.

CxansipHoe npousseaeHue | PackiaansiBaTh — BEKTOp IO JIByM

BEKTOPOB, €ro  MNPUMEHEHHE | HEKOJJIMHEAapHBIM BEKTOPaM.

Ul HAXOXKICHUS JUIMH n | Hcnoab3zoBarh CKaJsIpHOE

YTJIOB. MPOM3BEJICHUE  BEKTOPOB, BBIBOAUTH

Pemenue 3amad ¢ mMOMOIIBIO | €ro OCHOBHBIC CBOICTBA.

BEKTOPOB. ITpnmenenne Bpruucasitb  CyMMy, pa3HOCTb |

BEKTOPOB JUISL  peLIeHMs] | CKaJsIpHOE IIPOU3BEICHUE BEKTOPOB B

3a;aq KWHEMAaTHKH U | KOOpAWHATAaX.

MEXaHUKHU IIpuMeHATH CKaJISIPHOE IPOU3BEACHUE
JUISL HAXOKJICHUSI JUIMH M yTJIOB

JexapToBbI JlexkapToBHbI KOOPJAUHATHI OcBauBaTh TMNOHATHE TIPSIMOYTOIBHOM

KOOPIMHATBI TOYEK Ha INIOCKOCTH. CHCTEMBI KOOPAMHAT, JIEKapTOBBIX

HA IJIOCKOCTH VYpaBHeHue npsAMoON. YTI0BOU KOOpPJUHAT TOYKH.

9 v K0ddHUIHEHT, TAHI'SHC yTJa BeiBOaAUTBL  ypaBHEHHME  IpsSIMOH U
HaKJIOHA, MapajielibHbIe U OKPY)KHOCTH.  BblaeasiTh MTOJIHBIN
MEePHeHANKYJISIPHBIC KBaJpaT JUIsi HaXOXJIEHUs LEeHTpa |
IIpsIMBIE. panmnyca OKPY’KHOCTH o ec
YpaBHeHUE OKPY’KHOCTH. YPaBHEHHUIO.

Haxoxnenne KOOpJUHAT Pemiate 3aga4ym Ha HaxXOXKJCHHUE TOUYEK




TOYECK nepeceveHust
OKPY>XHOCTH U  HOPSIMOM.
Metona KOOpAMHAT npu
peIIeHNH TEeOMETPHUICCKHUX
3aad4.

HMcnonp30oBaHue MeETOda
KOOPIWHAT B IIPAKTHUYICCKHUX
3aJadax

IepeceyeHns! NpsIMBIX M OKPY>KHOCTEH ¢
IIOMOIIBIO METOAA KOOPAUHAT.
Hcnoub3oBaTh CBONCTBA YIJIOBOIO

K03 (ppHUIIIEHTA TIPSIMOHA TIPH pEeIICHUN
3a7ad, JUIsl OTNPENEJICHUS PACTIOIOKEHUS
MPsIMOM.

IIpuMeHsATh, KOOPAMHATHI MPU PEIICHUU
TCOMCTPUYCCKUX U MNPAKTHYICCKUX
3aja4, IS IOCTPOCHHUS
MaTCMaTHUYCCKUX MOHCHeﬁ pCaibHbIX
3a1a4 («METOJI KOOPAUHATY).
ITosib30BaTHCHA [UISL IOCTPOCHUS U
HCCIIeIOBAaHNI IU(PPOBBIMU PECypCcaMH.
3HAKOMMTBCS C UCTOPUEN pa3BUTHUS
r€OMETPUN




IpaBuasubie | IIpaBunbHbBIE DopMyJIHPOBATH OINpEAECICHUE

MHOTOYT0JIbH | MHOTI'OYI'OJIbHUKHU, MPaBUIBHBIX MHOIOYTOJIBHHUKOB,

ukn. Jlauna BBIUHCJICHUE UX AJIEMEHTOB. HAXOJUTH UX DJIEMEHTHI.

okpy:xkHocTH | Ywucio nu U AauHA ITonb30BaTHCSA MOHITUEM JJITUHBI

H ILUIOIAb OKpy>XHOCTH. J{nuHa nyru OKPY>KHOCTH, BBEACHHBIM C IOMOIIBIO

Kpyra. okpyxHocTU. Paguannas MPaBUIBHBIX MHOTOYTOJIbHUKOB,

Boruucienue | mepa yria. onpeneJsATh YHUCIO IH, JJIUHY IyTd U

nJiomajei [Inomane Kpyra u ero paguaHHyO Mepy yria.

(8 v) 3JIEMEHTOB (CEKTOpa U IIpoBoauTs mepexox OT paauaHHOU
cerMeHTa). Beraucnenue MEpHI yria K rpaglyCHOM M HA0OOPOT.
romaneu puryp, Onpepensite mIomans Kpyra.
BKJIIOYAIOIIUX 3JIE€MEHTBI BeiBoaute popmyasl (B rpaaycHOi u
Kpyra panuaHHOU Mepe) IuIsl JINH IyT,

IUIOIIAJIEN CEKTOPOB M CETMEHTOB.
BeruucasaTs riomanu Guryp,
BKJIIOYAIOIIUX 3JIEMEHTHI OKPYXXHOCTHU
(xpyra).

HaxoauTts niomnianu B 3ajavdax peajJbHOMN
JKN3HU




JBuKeHUSs ITonAaTne 0 NBUKEHUU Pa3zoupars MIPUMEPHI,
MJI0CKOCTH miockocTu. IlapannenbHbIN WUTIOCTPUPYIOIIUE TMOHSATUS JIBHYKEHUS,
6 v) NepeHoC, MOBOPOT U LIEHTPOB U OCEM CUMMETPHHU.
cummMmeTpusa. Ocu U LEHTPbI DopMyJIHpOBaATH OIpeeNICHUs
CUMMETpPHUH. MMapajyIeIbHOTO IIepeHoca, IOBOpOTa M
IIpocreiine npuMeHEHUs B OCEeBOl cUMMeTpuu. BbIBOAUTH UX
pelieHun 3aaaq CBONCTBA, HAXOAMTh  HCTOJABHKHBIC
TOYKH.
HaxoauTh LEHTPbI U OCH CHUMMETPUN
MpocTeHIMXpUryp.
IIpumeHsiTh napaIelbHBIA IIEPEHOC U
CUMMETPHUIO npu pelIeHuu
reOMETPUYECKUX 3a1a4 (pa3buparth
MIPUMEPBHI).
Hcnoub3oBars i1 IOCTPOCHUS U
nccie0BaHuil 1upPOBbIE PecypChl
IMoBTopenune | IloBTOpEeHHE OCHOBHBIX OnepupoBars mnoHsaATHsIMU: durypa,
o0o0ueHue, TTOHSITUH MUMETOJIOB KypPCOB TOYKa, IpsiMas, yroj, MHOTOYTOJBHUK,
CHCTEMATH3 7—9 knaccoB, o0oOmeHne u paBHOOCApPEHHBIH W PAaBHOCTOPOHHMIA
anus cUCTeMaTH3alus 3HAaHUHN. TPEYTrOJIbHUKH, NPsIMOYTOJIbHBIN
3HaHmii’ ITpocreiimme TPEyroJIbHUK, MeJuaHa, OMcceKTpuca
(7 9) reoMmeTpuideckue (GuUrypnl u u BBICOTA TpEYyroJbHUKA,
nx cBoicTBa. M3mepenne napajieJorpamm, pomo,
T€OMETPUUYECKUX BEIIMUIMH. NpsAMOYrOJIBHUK, KBajapaT, Tpamenus;
TpeyroasHUKH. OKpPY’»XHOCTh, KacaTeJIbHasi; PaBEHCTBO
ITapannenbHble u T1iogobwe GUryp, TpeyrojabHUKOB;
NepHeHIuKYyJIsIpHbIE napajuieJIbHOCTh u
apsiMbIe. ONEePHEHIUKYJISIPHOCTh IPSIMBIX, YTOJ
OKpy’>KHOCTh u KPpYT. | MexXnay OpsIMBIMU, CUMMETpPUs




I'eomeTpuueckue
HOCTPOEHUS. Vbl B
OKpY>XHOCTH. Brnimcannubie u
OTIMCaHHBIC OKPY>KHOCTH
MHOTOYTOJIbHUKOB. [Ipsimast
" OKpPY’>KHOCTb.
YeThIpEeXyTOITBHUKH.
BrniucanHblie U ontMcaHHbIC
4eThIPEXyTrOJIbHUKH.
Teopema ITudaropa n Hauana
TpuronoMmerpuu. Pemenue
00X TPEYTrOJIBHUKOB.
IIpaBunbHbIE
MHOTOYTOJIbHUKH.
IIpeobpazoBanus
TIJIOCKOCTH. JBrOKEHHUSI.
I[Momobue. CummeTpHs.
ITnomanse. Breraucienue
IJIOIIAJIEH. ITnomann
noJI00HBIX (uUryp.
JlekapTOBbI KOOpPJMHATHI Ha
TIJIOCKOCTH.

BekTopbl Ha TNIOCKOCTH

OTHOCHUTEIBHO TOYKH U MPSIMOI; JTUHA,
paccTrosiHHe, BeIWYHWHA yTja, IJIOIanb,

MIEPUMETP.
HUcnouab3oBats (popMyJibl: IIEpUMETPA U
IUIOMIAIM  MHOTOYTOJIBHHUKOB,  JJIMHBI

OKPY’XHOCTH H IUIOIIagd Kpyra, oO0BeMa
MIPSIMOYTOJIFHOTO TTapajijIeiIeTIhIe Ia.
OnepupoBaTh NOHSATHIAMM:
NPsSIMOYTOJIbHAsI CUCTEMa KOOPJAUHAT,
BEKTOP; HMCIOJb30BAaTh JTU MOHSTHUS
JUISL IPEJICTABIICHUSI TAaHHBIX U PELICHUS
3a/1a4, B TOM YHCJIC U3 JIPYTHX yYCOHBIX
npeaMeToB. PemaTth 3agayu Ha
IIOBTOPEHNUE OCHOBHBIX ITOHSTHH,
WLTFOCTPAINIO CBSI3EH MEKTY
pa3TUYIHBIMHU YacTsIMH Kypca.

BbiOMpaTh MeTO/ JUIsl peLIeHUs

3aa49HU.
Pemiarn
SKU3HHU

3aa4YM U3 T[OBCEJHEBHOMU

2

30ecv npedcmasnensvl snemenmol cooeparcanust Kypcea, uzydasuwuecs 6 5—3§ knaccax u mpebyiowue nosmopenus, 0000wenus u
cucmemamuzayuu. OoOpawyamvcs K 9MoMy MAMEPUATY MONUCHO 8 BUOe AKYEHMA HA 3deepuiaiowem smane uzyuenus Kypca 9
Kaacca uau pacnpeoensimos no COOMeemCcmeyouum memamuieckum pazoeiam, usyiaemoim 8 medenue yuebHozo 200d.



IIpu paspaborke pabodell mporpaMMbl B TEMaTHYECKOM IUIAHMPOBAHMHM  JIOJDKHBI  OBITH  YUYTCHBI
BO3MOYKHOCTH HCTIOIB30BAHUS JJIEKTPOHHBIX (IIM(PPOBBIX) 0Opa30BaTEIBHBIX PECYpPCOB, SBISIOMINXCS y4eOHO-
METOJAMYECKUMH MarepuajiaM (MyJIbTUMEIUWHBIE TPOTPAMMBI, JJIEKTPOHHBIE YYEOHHMKH U 3aJlauHHKH,
SJIGKTPOHHBIE OWOJMOTEKH, BUPTyajbHbIE J1a0OPAaTOPHUM, HIPOBBIE  MNPOTPAMMBbI,  KOJUICKIIMH IHU(POBBIX
00pa30BaTEIbHBIX PECYPCOB), UCIOJIB3YEMBIMU JUIsI OOy4YEeHUsI M BOCIIUTAHMS PA3JIMYHBIX I'PYIII IOJIB30BaTEICH,
MIPE/ICTAaBICHHBIMA B DOJIGKTPOHHOM (IM(GPOBOM) BHUJAE U PpPEATU3YIOIMMHU JUJAKTUYECKHE BO3MOXKHOCTHU
WKT,conepkaHnue KOTOPHIX COOTBETCTBYET 3aKOHOIATEIbCTBY 00 oOpa3oBaHUMU.



[IPUMEPHAS PABOYASA ITPOTPAMMA
YYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTUKA».7-
9 KIIACCbI

HEJH U3YYEHUSA YYEBHOI'O KYPCA

B coBpemenHOM 1M(GPOBOM MHpE BEPOSITHOCTH M CTAaTHCTHKA
npuoOperaroT Bc¢ OOJBIIYI0 3HAYUMOCTh, KaK C TOYKH 3PEHHUS
MPAaKTUYECKUX NPWIOKEHUW, TaKk W HUX PpOJIM B O0O0pa3OBaHMH,
HEOoOXOJMMOM KaKJIOMy 4YeJoBeKy. Bospacraer uwmcio mnpodeccuii,
IIPU  OBJIAJICHUUKOTOPBIMU TpeOyeTcsi Xopolias 0a3oBasi MOArOTOBKA
B 00JIaCTH BEpPOSTHOCTH M CTaTUCTHKH, Takas IIOArOTOBKAa BaXKHA
TSI TIPOJIOTIKEHHUS oOpazoBaHUs u JUTSE yCHenIHoH
npodeccnoHaTbHOWKAPhEPHI.

Kaxxapiii yemoBeK IIOCTOSHHO MPUHUMAET pEIICHHS Ha OCHOBE
UMEIOIIUXCSI Y HEro JaHHBIX. A Ui OOOCHOBAaHHOTO  IPHHSITHS
pelieHuss B YCIOBHSIX HEJIOCTaTKa WM H30bITKa HHbOpMaIUU
HEo0X0IUMO B TOM  4YHCIE  XOPOIIO chopmMHUpOBaHHOE
BEPOSITHOCTHOE M CTATUCTHUYECKOE MBIIIICHUE.

MMeHHO TOATOMY OCTpPO BCTajga HEOOXOIAMMOCTH CPOPMHUPOBATH Y
oOyvaromuxcst (PyHKIIMOHAIBHYIO T'PaMOTHOCTBH, BKIIIOYAIOIMIYIO B
ce0sf B KauyecTBE HEOTHEMJIEMOMU COCTAaBJISIIOLIICH YMEHHUE
BOCIIPUHMMATh M  KPUTHYECKM  aHAJIW3UPOBATH  HH(pOPMAIHIO,
MPEACTABICHHYI0 B Pa3IHYHBIX (OopMax, MOHHUMATh BEPOSTHOCTHBIN
XapakTep MHOTHUX peaJbHBIX IMPOIECCOB u 3aBUCHUMOCTEH,
MMPOU3BOUTE MPOCTEHIINE BEPOSTHOCTHBIE pPacueThl. 3HAKOMCTBO C
OCHOBHBIMH TIPUHIMIIAMHU cOOpa, aHaJM3a | MPEJICTaBICHUS TaHHBIX
W3 pa3IMYHBIX cdep XKU3HM OOIecTBa W TrocyJapcTBa NpHOOIIaeT
oOyyJarommuxcsi K OOIIECTBEHHBIM UHTepecaM. l3ydeHne OCHOB
KOMOWHATOPUKH pPa3BHBAE€T HABBIKM OpraHu3alnM Iepedopa u
rMoJicuéTa Yucila BapUaHTOB, B TOM YHCJE, B TPUKIAIHBIX 3a7avyax.
3HaKOMCTBO C OCHOBAMH TEOpHUH TpadoB cO31acT MaTeMaTHYECKHI

dbynmament wist  GOpMHpPOBAHHMS ~ KOMIIETCHUMH B obnactu
nHbopMaTUKH ©U UUPPOBBIX TexHoJorui. I[lomumo 3TOroO,  TIpH
U3y4YEeHUH  CTATUCTHKH u BEPOSITHOCTH oforamaroTcst

NPEACTABICHUSl yYalluXcsg O COBPEMEHHOM KapTUHE MHUpa U
METOJaX €ero WCCIeAoBaHUs, (OPMHUPYETCS NOHHMAHHUE pOJHU
CTAaTUCTUKN KaK HWCTOYHHKA CONHAJIbHO 3HAYNMOW HHPOpPMAINH U
3aKJ1aJbIBAIOTCSI OCHOBBI BEPOSITHOCTHOTO MBIIIICHUS.

B coorBercTBUM € JAaHHBIMM LEISIMU B CTPYKTYpE HPOIPaMMBbI
y4ebHOro Kypca «BeposTHOCTh M CTAaTHCTHKA» OCHOBHOM IIKOJIBI
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BBIJICJICHBI CJICAYIOIIHE COJACP)KAaTEIbHO-METOANYECKHUE JIMHUU:
«IIpencraBnenue JIaHHBIX U onucareyibHas CTaTUCTHKAY;
«BeposiTHOCTE»;  «DJeMEHTBl KOMOWHATOpUKH»; «BBenenwe B
TEOPHIO TPpadoBy.

Conepxanne yuHHUM «[IpencraBiieHHe IaHHBIX W ONHCAaTeJIbHAs
CTATUCTHKA» CIY>XHUT OCHOBOH it (hOPMHUPOBAHUS HAaBBIKOB PaOOTHI
¢ wuHpOpManuMeld: OT YTEHHUS U HHTEpIpeTanuu HHPOpMAaIHH,
MIPEeACTaBIICHHOW B TaOnWIax, Ha AuarpaMMax M rpadukax mo coopa,
MPEACTABIICHUs] WM  aHaJlIW3a JTaHHBIX c HCITOJIB30BaHUEM
CTaTHCTUYECKUX XapaKTEPUCTHK CPEJHUX W paccenBaHus. Paboras c
JIaHHBIMH, OOydYaronuecs: ydarcsi CUHMTBIBATH W HWHTEPIPETUPOBATH
JIaHHBIC, BBIJIBUTATh, apI'yMEHTHPOBATh W KPUTHKOBATh IIPOCTEUIIHE
TUIIOTE3bI, pa3MBILLIATH Hax (dhaxropamu, BBI3BIBAIOIINMH
U3MCHYNMBOCTH, W OILCHUBATHL HUX BJIHMAHHUC Ha paccMaTpuBacMbIC
BEJIMYHMHBI M MPOLECCHI.

WHTyWTHBHOE TpEACTaBICHHE O CIIydallHOH  W3MEHYUBOCTH,
HCCIICIOBAaHHE  3aKOHOMEPHOCTEH M TEHACHUHMH  CTAaHOBHTCS
MOTHUBHUPYIOIICH OCHOBOW JUIsi HW3YYCHHS TEOPHU BEPOSTHOCTEH.
Bonbpmioe 3HayeHWe 374eCh HMMEIOT  NPAKTHYECKHE  3aJaHus, B
YACTHOCTH OIBITBIC KIACCHYCCKUMHU BEPOSITHOCTHBIMH MOJCIISIMHU.

[loHATHE BEpPOSITHOCTM BBOJMTCS KaK Mepa MpaBAONOI00MS
ciaydaiiHOro coObiTusa. Ilpum wu3ydeHMH Kypca oOyJarommecs
3HAKOMATCA C HpOCTeﬁmHMH METOAAMH BBIYUCICHUA BepOﬂTHOCTefI
B CJ'Iy'-IafIHBIX OKCIICPpUMEHTAX C PaBHOBO3MOXXHBIMHU
OJIEMCHTApHBIMUA HUCXO0JaMHU, BEPOATHOCTHBIMHU 3aKOHaMH,
MO3BOJISIIOLIIMMH CTaBUTh U pellaTh Oojiee CIIOXHBIE 3amadu. B kypc
BXOOAT HaYaJIbHBIC TIPCACTaABJICHUA O CJ'Iy‘{ﬁfIHBIX BCJIIMYHUMHAX WU HUX
YHUCJIOBBIX XapaKTEPUCTUKAX.

Takxke B paMKax »dTOro Kypca OCYIISCTBIISICTCSI 3HAKOMCTBO
O6yanOH_[I/IXC$I C MHOXECTBaAaMMW W OCHOBHBIMU OII€pallusIMU HaAQ
MHOXECTBaMH, pacCMaTpuBarOTCsaA TIPUMEPLI OIPUMCHCHUA JJIs1
peuleHus  3amad, a  TakXKe  HCIOJIb30BaHUS B JIpYTux
MaTeMaTHYECKUX Kypcaxu y4eOHBIX NpeamMerax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B 7—9 xknaccax wusyuaercsi Kypc «BeposTHOCTH U CTaTUCTHKa»,
B KOTOpBIM BXomsAT pasaensl: «llpeactaBieHue JAaHHBIX 74
omnucareabHas CTaTUCTHKA», «BeposTHOCTEY; «DJIeMEHTHBI
KOMOUWHATOpPUKNY»; «BBeneHne B TEOpUrO TpadoBy.

Ha usydeHnne naHHOTO Kypca OTBOAWT | y4eOHBIM Yac B HEJEIIO
B TCUCHHE KaXKJIOro rojga oOydeHus, Bcero 102 y4ueOHBIX daca.

90 MpuMepHasa paboyas nporpamma



COJEPKAHUE YYEBHOI'O KYPCA (IIO 'OJAM OBYYEHUA)

7 xJjiaacce

[IpencraBieHue IaHHBIX B BHAE TaOJIMI, auarpaMMm, rpadukos.
3amosHeHWe  TaOJHI, YTEHHWE W  IIOCTPOCHHE  Juarpamm
(cTonOuKOBBIX (CTONOYATHIX) M KPYroBbIX). UreHue rpaduKOB
peanpHBIX MpoleccoB. M3Brmedenume wHpOpMamum H3 AUArpamMM H
TaOJINIL, UCIIOJB30BAHUE M WHTEPIIPETALUs JTaHHBIX.

OmnmucarenbHasi CTATUCTHKA: cpefgHee apudMeTHYecKoe, MeauaHa,
pa3Max, HaumOoJbIlIee U HAaMMEHBIIEE 3HAYCHUs HaOOpa UHCIOBBIX
JaHHbIX. I[IpuMepsl ciny4dyailHONM U3MEHUYUBOCTH.

CroygaliHBIH ~ SKCcHepUMeHT (OmBIT) ©  CiIydailHOe  COOBITHE.
BepositHocTs m  wacTtoTa. PONB MaJOBEpPOSTHBIX M MPAKTHYECKHU
JIOCTOBEPHBIX COOBITHI B HOpUpPOAEe W B oOmecrtse. MoHera U
WrpajbHasi KOCTbB TEOPUH BEPOSTHOCTEH.

I'pad, Bepmmua, pebpo. Cremenb BepuinHbl. Ywuciao pedep u
cyMMmapHas crerneHb BepumnH. [IpencraBiieHue o cBsi3HOCTH rpada.
Hemn w mwmknel. Ilytm B rpadax. OOxonm rpada (9iIEpoB IyTh).
[IpencraBnenne o0 opueHTHpoBaHHOM Trpade. Pemenne 3amau ¢
MOMOIIBIO TpadoB.

8 Knacc

[IpencraBrenne MaHHBIX B BHAE TaOJWI, IHarpamMm, rpaQukos.
MHOX€eCTBO, 3JEMEHT MHOXECTBa, IOJMHOXKeCTBO. Omnepamuu Hax
MHO>KE€CTBaMH: 0o0BbeIMHEHNE, repecevyeHue, JIOTIOJTHEHHE.
CpoiicTBa  omepanuii  HaJ  MHOXECTBAMHU:  IEPEMECTUTEIIBHOE,
coueTaTelIbHOE, pacHpele/IuTelbHoe, BKIOYeHUs. cnonab3oBaHue
rpau4eckoro TMpeJCTaBJICHUs] MHOXECTB JUIsl OIMCAaHUSI peajibHbIX
MPOIIECCOB U SIBJICHUHN, IPHU PEIICHUH 3ajad.

N3mepenue pacceuBaHus JaHHBIX. Jucniepcust u craHgapTHOE
OTKJIOHEHHE YHUCJIOBBIX HabopoB. Jluarpamma paccenBaHHUs.

DneMeHTapHble  COOBITUS  ciy4daiiHoro  omblta.  CiydaliHbie
coObITHs. BepostHOoCcTH CcOOBITHI. ONBITBI C PaBHOBO3MOXXHBIMHU
SJIEMEHTApHBIMU  cOOBbITUsAMU. CiydaiiHblii  BbeIOOp. CBSI3b  MEXIy
MaJOBEPOSATHBIMH ¥ TPAKTHYECKH JTOCTOBEPHBIMH COOBITUSIMH B
NpHupo/ie, oOIIecTBE U HayKe.

HepeBo.  CBoiicTBa  OepeBbEB:  €IUHCTBEHHOCTH IyTH,
CYILIECTBOBAHHE  BHCSUE€H  BEpLIMHBI, CBSI3b  MEXKJAY  YHCIOM
BepmmH u uyuciompeOep. IlpaBmno ymHOXKeHUsA. Pemenue 3amau ¢
nomompio rpadoB.  IIpormuBomosioxHble  coObiTHs.  Jluarpamma
Oitnepa. OOBenuHEHME U 1HepeceueHHe coObITHii. HecoBmecTHbIE
cobwiTusi.  Dopmyina CIIOKEHUS BEPOSITHOCTEH. YcnoBuas
BEPOSATHOCTb.
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IIpaBusio  ymuoxenusi. HesaBucumble coOwiTusi. IlpencraBienue
SKCIIEpUMEHTa B BHJE JAepeBa. PemieHue 3agad Ha HAXO0XKICHHE
BEpOSITHOCTEM C MOMOUIBIO JepeBa CIIy4alHOro SKCIIEpUMEHTA,
nmarpaMm Diepa.

9 kiaacc

[IpencrasieHne JaHHBIX B BHJE TaOJIMI, auarpaMMm, rpadukos,
WHTEpIIpETanus TaHHBIX. UTEeHHEe N ImocTpoeHne TalJIuI, Juarpamm,
rpamKOB MO peaIbHBIM JTaHHBIM.

[lepectanoBkn u ¢axrtopuan. CodeTaHHsi W YHUCIO COYETAHHIL.
Tpeyroapuuk  Ilackans. Pemenue 3amay ¢ MCHOJIB30BAHUEM
KOMOWHATOPHKH.

I'eomeTpruueckass BeposTHOCTHh. CIydailHBIM BBIOOp TOYKH U3
(urypsl Ha NIOCKOCTH, U3 OTpe3Ka U U3 IYTH OKPYKHOCTH.

HUcnoeitanne. Ycnex u Heynaya. Cepusi HUCHBITAHUM 10 IIEPBOTO
ycnexa. Cepust ucnbitanuii bepnymnu. BeposTHocTH  coObITHIT B
cepuu ucnelTaHuil beprysum.

CnyuaiiHas BEJINYHHA u pacrpeneneHue BEPOATHOCTEM.
MaTtemaTuueckoe OXXKMJaHHUE u JUCTIEPCHS. IIpumepsl
MaTeMaTH4YEeCKOr0  OXHMJAHUA  KaK  TEOPETHYECKOr0  CpPEIaHEro
3HA4YEHHUS BEIWYMUHBI. MaTeMaTHU4YecKoe OXHUJaHUEe U JUCTepCHs
CIIy4yaliHOU BEJIMUYMHBI
«YHUCIIO YCIEXOB B CEPHHM HCIBITAaHUN bepHymm».

IlousiTue o 3akoHe Oonapmux uywuceln. M3MepeHue BepoOSATHOCTEH
C NOMOIIBI0 YacTOT. Poilb W 3HadyeHue 3akoHA OOJBIIMX YHCET B
pupoJie U odIIecTBe.

IINIAHUPYEMBIE MPEIMETHBIE  PE3VJIbTATBI
OCBOEHHUSA TIPUMEPHOU PABOYEU IPOI'PAMMBI
KYPCA (I10 TOAAM OBYYEHUS)

[IpenmeTHble pe3ynbTaThl OCBOEHHMS Kypca «BeposTHOCTE w
CTaTHUCTHKa» B 7—9 Kjiaccax XapakTepHU3yIOTCS  CIEAYyIOINMHU
YMEHUSIMU.

7 kJaacc

1. Ywmrare wHPOpPMAINIO, TPEACTABICHHYI0 B TalOimuIax, Ha
JuarpamMmax; TpeiCTaBisiTh JaHHbIE B BHUJE TaOJIMI], CTPOHUTH
nuarpaMMbl  (CTOJIOMKOBBIC (CTOJIOYATHIC) W KPYTOBBEIC) IO
MaccuBaM 3HAYCHUI.

2. OnucelBaTh W  HHTEPIPETUPOBATH  pEalbHBIC  YHUCIIOBBIC
JTaHHBIC, TIPEJICTAaBJICHHBIC B TalJiMIaXx, Ha JHarpaMmax,
rpadukax.

3. Hcnonp3oBaTh JJIsi OINHUCAHWS JAHHBIX CTATHCTHYECKHE
XapaKTepPUCTUKH: cpemHee apudMeTHIEeCKoe, MeauaHa,
HanmOoJbIIce U HAUMEHBIIICE 3HAYCHUS, pa3Max.



HNmers nOpencraBieHue o ClIydyalWHOW HM3MEHYMBOCTH  Ha
mpuMepax IeH, (PU3WYECKUX BEJIWYHH, AHTPOIIOMETPHYCCKUX

JTaHHBIX; HMETH MIpe/ICTaBICHUE o CTaTUCTHYECKOMN
YCTOMYHUBOCTH.
8 kuace
1. M3BnekaTh u peoOpa3oBHIBATH nH(pOpMAIHIO,

MPE/JCTAaBICHHYI0O B BHJE TaOIUL, JIHarpamM, TIpaduKoB;
MPEICTABIISITh JaHHbIE B BUJAE TaOJIMI, JHarpamm, IpaduKoB.
OnuceiBaTh  JaHHBIE C  MOMOIIBIO  CTAaTUCTHYECKUX
oKasaTeJieli: CcpeJHUX 3Ha4Y€eHUM Hu MEp pacceuBaHUs
(pa3Max, OucCOepCHs U CTaHAAPTHOE OTKJIOHCHUE).

HaxoauTh 9acTOTBI YHCIOBBIX 3HAYEHHWH M YaCTOTHI COOBITHH,
B TOM 4YHCJIC MO pe3yjbTaraM HM3MEpEeHUU M HaOJIOJACHUM.
HaxonuTe BEepOATHOCTH Ciy4ailHBIX COOBITMII B OIBITaX, 3HAs
BEPOSITHOCTH  DJIEMEHTAPHBIX COOBITUH, B TOM 4HCIE B
OIIBITaXC PaBHOBO3MOYXHBIMU 3JICMCHTAPHBIMU COOBITUSIMU.
Hcnonws3oBath Tpaduyueckre MOJEIN: JEPEeBO  CIy4YalHOTO
SKCIIEpUMEHTa, AuarpaMmbl Dijepa, ducioBas IpsMas.
OHepI/IpOBaTb IIOHATUSIMU MHOXKCCTBO, IIOAMHOKCCTBO,
BBIMIOJIHATH ~ ONEpallMd HaJa  MHOXXECTBaMHM: OOBbEeIMHEHHE,
TepeceyueHue, JIOTIOJTHEHUE; TIePEUHCISATD 3JIEMEHTHI
MHOXXECTB; IPUMEHSATH CBOWCTBA MHOKECTB.

Hcnons3oBathe rpaduyeckoe  MPEACTABICHHE  MHOXECTB U
CBsi3ell MEXKIy HUMHM Ul ONHCAHUS IPOLECCOB M SIBIICHUH, B
TOM 4YHCJI€ TIpU pemIeHHuH 3ajJad W3 JPYyrux  y4eOHBIX
MIPEeIMETOB M KYPCOB.

9 kJjacc

1.

W3Bnekars u MpeoOpa3oBBIBATH nH(pOpMAIHIO,
MPE/ICTAaBICHHYIO B PA3JIMYHBIX HCTOYHHUKAX B BHJE TaOJIHIL,
auarpamM, TpadUKOB; IPEACTABISITH  JaHHBIE B BHUAC
Ta0IUI, ITUarpaMm, rpaduKoB.

Pemate 3amaum OpraHuM30BaHHBIM IepeOOpPOM BapHAHTOB, a
TaKXe€ C  HUCIOJB30BAaHHEM KOMOWHATOPHBIX HpPaBUI |
METOJIOB.

Hcnonp30BaTh  ONMHMCATEeNBHBIC  XApPaKTEPHUCTHUKHA  JUIA
MaCCHBOB YHCJIOBBIX MJaHHBIX, B TOM YHCJIE€ CpEIHUEC
3HAYCHUSI U MEPBI paCCENBAaHUS.

HaxonuTe 49acTOThl 3HAYEHHWW W YacTOTHI COOBITHSA, B TOM
YHUCIE TONB3YACH pe3ylbTaTaMH NPOBEACHHBIX H3MEPEHUH H
HaOJIFOICHU .

HaxonuTe BEpOSITHOCTH CIy4YaHBIX COOBITUM B HM3YYEHHBIX
ompITaXx, B TOM 4YHCIE B ONbITaX C PaBHOBO3MOXKHBIMHU
SJIEMEHTApHBI- MM COOBITHSIMH, B CEpUSIX HCHBITAHMH 10
MIepBOro ycnexa, B cepusax ucnslTaHuil bepHynu.

Nmers 1ipencraBieHue O  CIy4YalHOW  BEJIWYMHE M O
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pacrpeneseHul BepOsiTHOCTEH.

Hmerp mnpexacraBiieHME O 3aKOHE OOJBIIMX 4YHCEJI KakK o
MPOSIBICHUH 3aKOHOMEPHOCTH B CIyYalHOW H3MEHYHBOCTH H
O poJIM 3aKOHA OOJBIIMX YHCET B MPHUPOJAEC U OOIIECTBE.

MpumepHas paGoyas nporpamMma



TEMATMYECKOE NAAHMPOBAHME YYEBHOIO KYPCA

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

Ha3Banue JJIeKTPOHHBIE
pazaena (TemMbl) OcHoBHOE XapakrepucTuka JaesTeJJbHOCTH o0yuaomuxcs |(uudposbie
(4HCJI0 YacoB) cojiep:kaHue o0pa3oBaTe/ibH
bIe pecypchl)
IIpencraBnenue| IlpencrasieHue OcBauBaTh CIocoobl npeacTaBIICHUS
JTAaHHbIX JaHHBIX B Ta6nnuax. CTAaTUCTUYCCKUX JaHHBIX Hu YHUCJIOBBIX
(7 49) IIpakTnueckue MacCCHBOB C MOMOIIBIO TAOJHIl U JUarpaMM C
BBIYMCIICHUS 10 HCITOJIB30BAHUEM AKTyaJbHBbIX n Ba’>XHbIX
TaOGIUYHBIM JAHHBIM. JIAHHBIX (memorpacduueckue JlaHHBIE,
WN3Bneuenue u MIPOU3BOJICTBO HNPOMBIIIIEHHON "
HHTEPHOpPETAIIUS CEITbCKOXO03SHCTBEHHOU MIPOTYKITUH,
TaOITUIHBIX JNaHHBIX. OO0IIIECTBEHHBIC U MPU- POJHBIC SBICHUS).
IIpakTnueckas padorta HN3ydyars MeTOABI pabOTHl C TAOJIMYHBIMH U
«Tabmuupn. rpapuIecCKUMU TOPEACTABICHUSIMHA JTaHHBIX
I'paduueckoe C TOMOMIbI0 TH(PPOBBIX PECYpPCOB B XOJHC
NpeaCcTaBIeHUE JaHHBIX MPaKTUYECKUX paboT
B BHUJIE KpPYTOBBIX,
CTOJIOUKOBBIX
(cTonbuaThIX) IHarpamMM.
YreHue U IIOCTPOCHUE
JarpaMm. ITpumepsl
neMorpaduIecKux
JuarpaMMm.
IIpakTuueckas pabora
«JlnarpamMmeny




OmnucarejabHa
1 CTATHCTHKA
8 v)

YucnoBsie HAOOPHI.
Cpenunee
apudMeTH4YeCKoe.
MenmaHna 4uCJIOBOTO
Habopa. Y CTONYHUBOCTh
MCIUaHBbI.
ITpakTnueckas padora
«CpenHue3HAYCHUS.
Haubomnpiree u
HaWMCHBIIICEe 3HAUCHUS
9HCIOBOTO Habopa.
Pa3zmax

OcBauBaTh MOHATHUSA: YHUCIIOBOI HabOp, Mepa
LIEHTpaJIbHON TEeHAEHIIMM (Mepa LEeHTpa), B

TOM  4YHcie  cpeaHee  apudpMETHYCCKOE,
MeJuaHa.

OnuchbiBaThL  CTaTUCTUYECKHE  JIAHHBIE C
MOMOIIBIO  CPEIHET0 apu(METHYCCKOTO U

Meauansl. Penrate 3agayu.

MN3yuars cBOMCTBA CPpEIHUX, B TOM YHUCIE C
IIOMOIIBI0O LHU(PPOBBIX PECYpcoOB, B XOIE
MPaKTHYECKUXPadoT.

OcBauBaTh NOHATHA: HaHOOJbIIEE U HAUMEHBIIIEE
3HAYEHMS YUCIIOBOTO MACCHBA, pa3Max.

Pematp 3amaum Ha BBHIOOp cHocoba ONMCaHUS
JIAHHBIX B COOTBETCTBHUHM C MPUPOJOH AaHHBIX MU
LEIISIMH FCCIIET0BAHUS

Cayuaiinas
W3MEHYUBOCTH
(6 9)

CrnyuaitHas
U3MEHYUBOCTH
(TpuMepsHI). Yacrtora
3HAYEHWH B MacCHUBE
JlaHHBIX. ['pynmnuposka.
I'mctorpammel.
IIpakTrnueckas
«Criyuatinas
N3MEHYUBOCTH

pabora

OcBauBaTh NOHSATHS: YacTOTa 3HAYCHHUH B

MacCHBE JIaHHBIX, TPYNIHPOBKAa JAaHHBIX,
TUCTOTpaMMa.
CTtpouth ¥ aHAJM3MPOBATH  TUCTOTPAMMBI,

noAOHPATHL NOAXOAAININN IIar FPyNIUPOBKH.
OcBanBaTth rpaduyeckue MPeACTABICHUS
pa3HbIX BUJOB CIly4yailHOM M3MEHYUBOCTH, B
TOM YHCJIe C TTOMOUIIBIO MU(]POBBIX PECypcoB,
B XOJI€ TTPAKTHYECKON pabOThI




BBenenue B

I'pa¢, BepmmnHa, peOpo.

OcBauBarh NOHSATHA: rpad, BeplInHA

TEOPHUI0 IIpencraBnenue 3amauu C rpaca, pedpo rpada, creneHp (BaJICHTHOCTH

rpagos ITOMOIIBIO rpada. BEPIIHUHEI), IIETbH UK.

4 uv) Crenenp (BaJICHTHOCTH) OcBanBaTh NOHSTHS: ITyTh B rpade, diiepon
BepmmHbl. Yucimo peédep MmyTh,00X011 rpada, OPUCHTUPOBAHHBIN rpad.
U CyMMapHas CTEleHb Pemrath 3aga4m Ha MOWCK CyMMBI CTEICHEH
BepmnH. llenp W LMKIIL. BepmnH Tpada, Ha MOUCK oOxonma rpada, Ha
ITyTs B rpade. IIONCKIYTeH B OPHUEHTHPOBAHHBIX Tpadax.
IIpencraBnenue 0 | OcpauBaTh cHOCOOBI IMPEICTABJICHUSA 3a7a4
ces3Hoctu rpada. O6x0x U3 Kypca anreOpbl, TCOMETPHHU, TCOPUH
rpadpa (SHJIEPOB IIyTh). BEPOSITHOCTE, IpyTux IIPEIMETOB c
IIpencraBineHue 00 | moMombIo rpadoB (kapThL, CXEMBI,
OPUEHTHUPOBAHHBIX SJIEKTPUYECKHE  IeNH, (YHKIHOHAIbHbBIC
rpagax COOTBETCTBHSI) Ha IIpUMepax

BepositHocts | CnyualiHbiii  onbIT U | OcBauBaTh NOHATHS: CIYyYallHBIA OIBIT H

U 4acToTa ciaydaiHOe coObpITHE. | ciay4yailHOe CcOOBITHE, MaJOBEPOSITHOE |

cay4daiHoro BeposiTHOCTE M wacTOTa | NPAKTHYECKH JOCTOBEPHOE COOBITHE.

coOBITUS COOBITHSI. Pons | H3yuartsb 3HAYUMOCTh MaJIOBEPOSTHBIX

4 v) MaJIOBEPOSITHBIX B | coOmITH B mpupoae ©W OOmecTBe Ha
MPAKTUYSCKH Ba)XHBIX NTpuUMepax (aBapuH, HECUYACTHBIE
JTOCTOBEPHBIX COOBITHI ciydau, 3ammTa NepCOHAIBHOM
B npupone u B | mHOpMalny, riepeaada JaHHBIX).
obmectBe. Monera wu | H3yuarsn poib KJIaCCHYECKHUX
UrpanbHast  KOCTb B | BEPOSTHOCTHBIX Moaenen (moHerTa,
TEOPHUH BEPOSITHOCTEN. UTrpanbHas KOCTh) B TEOPHUH BEPOATHOCTEH.
Ilpaktnueckas pabora | HabGawaare m M3yyaThb 4YacTOTy COOBITHH B
«YacTtoTra  BBINAJAEHUSI | MHPOCTHIX SKCHEPHUMEHTAX, B TOM YHCIE C
opia» MOMOIIbI0 HU(PPOBBIX PECYpPCOB, B XOJE

MPAaKTHYECKOU paboThI




O0600menune,
KOHTPOJIb
(5 9)

IlpencraBnenue NaHHBIX.

OmnucarenbHas
CTaTHUCTHKA.
BepostHocTh
CITyJ9aifHOTO COOBITHS

IToBTOpPATE H3yUYEHHOE W BBICTPAUBATH
CUCTEMY 3HAHUU.

Pemate 3agaym Ha  IIpeACTaBICHUE U
ONMCAaHUE JAaHHBIX C IMOMOINBIO H3YUYEHHBIX
XapaKTEPUCTHUK. O0cyxaaThb NpUMepbI
CIIy4aWHBIX COOBITHH, MaJOBEpPOSTHBIX U
NPaKTUYECKH JTOCTOBEPHBIX CIIydailHBIX
COOBITHH, WX pOJU B TMPHUPOAE U IKU3HHU
4yeJI0BEKA




8 kuacc (He menee 34 1)

HasBanue
pasjaena (TemMbl)
(4HMCJI0 YacoB)

OcHoBHOE
coJepKaHne

Xapakrepucruka AesiTeJIbHOCTH 00y4YaroIuXxcst

JJIeKTPOHHBIE
(uudposbie
o0pa3oBaTe/ibH
bIe pecypchl)

IloBTOpEeHUe
Kypca7 kJjacca
(4 )

[IpencraBneHne MaHHBIX.
OnucarenbHast
cratuctuka. CnyuaiiHas
n3MeHuYuBOCTh. CpeaHue
YHUCIIOBOTrOHAOOPA.
CnyuaiiHbie COOBITHS.
BeposTHOCTMM YacCTOTHI.
Knaccuueckne  monenu
TEOPUHU  BEPOSTHOCTEM:
MOHETa W WrpajbHas
KOCTh

IloBTOpsAITH H3y4YEHHOE U
CHUCTEMY 3HAaHUM.

Pemiare 3ajayM  Ha  IIpEACTaBICHUE U
ONMCAaHUE JAaHHBIX C IIOMOIIBI H3YYECHHBIX
XapaKTEPHUCTHUK. Pemars 33124 Ha
NpEeACTABIEHUE TIPYNIUPOBAHHBIX JAaHHBIX U
OINMCaHUE CIy4YalHON U3MEHUYHUBOCTH.

Pemare 3agauym Ha omOpejelIeHUE YacTOThI

BbBICTpauBaATh

CITy4aifHBIX COOBITHH, o0CyXIeHHe
IIPUMEPOB CIIy4alHbIX COOBITHH,
MaJIOBEPOSITHBIX U MPaKTUYCCKH

JJOCTOBEPHBIX CIYYaWHBIX COOBITHH, HX
pOJIN B IPUPOACH >KU3HU YEIOBEKA

OnucareabHas
CTATHCTHKA
PaccenBanmne
MAHHBIX

(4 9)

Otxnonenus. Jucnepcust
YHUCIIOBOTO Hadopa.
CraHmapTHOE OTKJIOHEHHWE
YHCIJIOBOTO
Habopa. JlnarpamMmbr

paccewBaHUsI

OcBauBarthb IMMOHATHUA AUCTICPCUsL nu
CTaHAApTHOC OTKJIOHCHHC, HUCIIOJIb30BaAThH
3TH XapaKTCPpUCTUKH 1 OInmucaHuda

pacCc€uBaHUuA NAaHHBIX.
BoiaBUraTh rumnoresbl 00 OTCYTCTBUU WU

HaJIN4YUH CBsA3HU 10 ArnarpamMmam
paccevBaHUsI.
Crpoutrh  jauarpaMMbl  PacCEMBAHHsS IO

HMCHOIIMMCA JaHHBIM, B TOM 4YHCJIC C
IIOMOIIBIO KOMITIBIOTEPA




MHoxecTBa MHOK€ECTBO, MOAMHOXKECTBO.| OcCBaMBATh NMOHATHS: MHOXKECTBO, DJIEMEHT
(4 4) Omnepaiuu Haj MHOYKECTBA, MOJMHOKECTBO.
MHOYKE€CTBaMMU: BbInoIHATH onepanuu HaJ MHOXKECTBAMU:
00BbeIMHEHNE, IIepeceueHue, | 00beaMHeHne, IepecedeHHe, IOOTHEHHE.
TIOTIOJTHEHUE. Hcnosb30BaTh CBOMCTBA: IEPEMECTUTEIBHOE,
CBoiicTBa oneparuii HaJ COUETaTeNIbHOE, PACIpPeAEIUTENbHOE, BKIFOUECHUS.
MHOXECTBAMU: Hcnons3oBaTh rpaduyeckoe NpecTaBieHe
[epeMeCTUTEIbHOE, MHO’KECTB IIPH OIMCAaHWH PEATBHBIX IPOIECCOB U
codeTaTesbHoe, SIBJICHUH, TIPH PEILICHNH 33134 U3 JPYTHX y4eOHBIX
pacrpenenuTenbHoe, MPEIMETOB U KYyPCOB
BKJTFOUCHUSL.
['paduaeckoe mpeacTaBIeHUE
MHOXECTB
BeposTHOCTD DreMeHTapHBIE OcBauBaTth NOHATHSI: SIeMEHTapHOE
C1y1anHoro COOBITHA. CryuaifHbie coObITHE, cllydaiiHoe coObITHE Kak
coobITHS COOBITHA. COBOKYITHOCTh 0IaroNmpPUATCTBYIOIINX
(6 1) BnaronpusarcTeylomniue SJIEMEHTAPHBIX COOBITHH, PAaBHOBO3MOXHEIE
SJIEMEHTapHBIE COOBITHUS. 3JIEMEHTAPHBIE COOBITHSI.
BepositHocT  cOOBITHIA. Pemartn 3a/1a4u Ha BBIUHCIICHUE
OnsbIThI c BEpPOATHOCTEH COOBITHH TI0 BEPOSTHOCTIM
PaBHOBO3MO>KHBIMU SJIEMEHTAPHBIX COOBITHN CIIy9alfHOTO OIBITA.
9JIEMEHTApPHBIMU Pemiatnp 3a/1a4u Ha BBIUHCIICHUE
coObITussMu. CiydaitHbIi BEPOSITHOCTEH  COOBITMH B OmbITaX €
BBIOOD. PaBHOBO3MO>XHBIMU 3JIEMEHTAapHBIMU
[IpakTnueckas pabora COOBITHSAMH, B TOM YHCJIE C IOMOIIBIO
«OnbITHI C | KOMIIBIOTEpA.
PaBHOBO3MOXHBIMH IIpoBoauTsh U HU3y4YaTh  ONBITHI c
3JIEMEHTAPHBIMHU PaBHOBO3MO>XHBIMU SJIEMEHTapHBIMU
COOBITHUSIMU coObITHAMU ~ (C  WCIOJB30BAHUEM  MOHET,




WTpalbHBIX  KOCTEH, JOpyrux
X0/l MPAKTHYECKON padOThI

MoJiesiei) B

BBenenue B
TEOPHIO
rpagos

4 v)

Hepeso. CpoiicTBa
JlepeBa: eIWHCTBEHHOCTH
My TH, CYyIIECTBOBAHHUE
BUCSUYEN BEpILIMHBI,
CBSI3b  MEXIY  YHCIIOM
BCPIIUH " YUCJIOM
peoep. IIpaBuio
YMHOKEHUS

OcBauBaTh NMOHSITHA: JIEpeBO Kak rpad Oe3
[UKJIa, BHCSYash BepiiuHa (JIUCT), BETBb
JiepeBa, MyTh BEpEBE, TUAMETp JCpeBa.
HN3yuarh cBoiicTBa JepeBa: CYILIECTBOBAHHUE
BUCSTYEH BCPIIWHBI, CAUHCTBCHHOCTb IIYTU
MEXAy JBYMs BEpLIMHAMM, CBs3b MEXKIY
YHCJIOM BEPIINUH U YUCIIOM peoep.

PemiaTh 3a1a4u Ha MOUCK M MEPEYUCICHUE ITyTeH
B JIepeBe, ONpe/IesICHIe YiCiIa BepIInH win pebep B
nepese, 00X0 OMHAPHOTO JepeBa, B TOM YHUCIE C
NIPUMEHEHHUEM IIPaBUJIA YMHOKEHUS




0L

Cay4yaiiHble
coObITHS
(8 )

ITpoTuBoOIOIOXHOE
coObITHE. Junarpamma
Diinepa. O0beIMHCHUEC U
IepecedeHne  COOBITHIA.
HecoBmectHbIE

COOBITHA. Dopmyna

CJIOKCHHUS BCP OSITHOCTCH.

ITpaBuIOyMHOXKEHUS
BEPOSITHOCTEM.
YcnoBHasi BEPOSTHOCTb.
HeszaBucumbie coOBITHS.
IIpencrasnenue
CIIy4aiiHOTO
SKCHEpHMEHTa B BHIAC
nepesa

OcBauBaTh IMOHATHUA: B3alMMHO
IPOTUBOIIOJJIOKHBIC CO6LITI/ISI, omnepanuvu Hall

COOBITHSIMU, OOBEIUHEHHWE M IIepeceucHue
coOpITHH, nauarpamma DOiimepa (Dinepa—
Benna), coBMecCTHBIE U  HECOBMECTHBIC
COOBITHS.

HUzyuarts TeopeMblI o BEPOSITHOCTH
o0beqMHEeHUsT ABYX  coOblTHil  (popmyibl

CIIOKEHHS BEPOSITHOCTEMN).

Pemate 3agadyM, B TOM 4YHCIE TEKCTOBBIE
3ala4d = Ha  OINpeAeJIeHHE  BEpOATHOCTEH
OOBCAMHEHUS W IIEPECEUCHHUS] COOBITHH C
MOMOIIBIO YHCIOBOW Mpsi- MOH, Auarpamm
Diinepa, (HOpMyIBI CIOKEHUS BEPOSTHOCTEH.
OcBauBaTh MNOHATHUA: TPABUIIO YMHOXXCHMUS
BEPOATHOCTEH, yCIIOBHAas BEPOATHOCTb,
HE3aBUCHMBIE COOBITHSI JEPEBO CIIy4aiiHOTO
OIIBITA.

HNzyuarsb cBOlicTBAa
HE3aBHCHUMBIX COOBITHH.
Pemars 3agaum  Ha  omnpejeneHue U
HCIIOJIb30BAaHNE HE3aBUCUMBIX COOBITHIH.
Pemarp 3ana4m Ha MOUCK BEPOATHOCTEH, B TOM
Ylcle YCIOBHBIX, C HCIOJIb30BaHUEM JAEpeBa CIly-
YalHOTrO OMbITa

(ompenenenust)




Ooo01EeHu e,
KOHTPOJIb
(4 1)

IIpencraBinenue NaHHBIX.
OmnucarenbHas

CTaTUCTHKA. I'padsr.

BepostHocTh

CIIy4aifHOTO CcoOBITHS.

DIeMeHTBI
KOMOWHAaTOPUKHU

IToBTOPATH U3YyYEHHOE U BbICTPAUBATH
CHCTEMY 3HaHUH.

Pemiats 3amaum Ha  IIpEJICTaBICHUE U
ONHCAaHUE [JIaHHBIX C IIOMOILUBIKD H3YyUYEHHBIX
XapaKTEPUCTHUK. Pematnp 3aa4u ¢
MpUMEHEHHUEM TpadoB.

Pemiares 3a1a4umM Ha HaXO0XJIEHUE BEPOSITHOCTHU
CITy4aifHOTO  COOBITHSI IO  BEPOSTHOCTIM
SJIEMCHTApHBIX COOBITHH, B TOM YHCIEC B

OIIBITaX c PaBHOBO3MOKHBIMHU
SJIEMEHTAPHBIMH COOBITHSIMH.
Pematnb 3a7a49u Ha HaXxO0XKJIEHHE

BEPOSATHOCTCH OOBCAUHCHHUS M IIEPCCCUCHMUS
COOBITHI, B TOM YHCJIE HE3aBUCHMBIX, C

HCIIOJIb30BaHUEM rpadu4ecKux
MNpeACTaBJIEeHUH U JepeBa CIIy4alHOTO
OIIbITAa.

Pematsn 3a1a4u Ha MepeynciIeHue

KOMOWHAIWil (9Uciia IepecCTaHOBOK, YHCIa
CoUeTaHWi), Ha HAXOXKJICHUEC BEPOATHOCTEH
COOBITHH C TpPUMEHEHHEM KOMOWHATOPUKH, B
TOM YHCJIE C HCTOJb30BAHUEM TPEYTrOJbHHUKA
ITackans




9 kjaacc (He meHee 34 4)

HasBanue
pazaena (TemMbl) OcHoBHoOE
(4HCJI0 YacoB) cojep:kaHue

Xapakrepucruka AesiTeJIbHOCTH 00y4YaroIuXxcst

JJIeKTPOHHBIE
(uudposbie
o0pa3oBaTe/ibH
bIe pecypchl)

IloBTOpeHHE IIpencraBnenne qaHHBIX.

Kkypca8 kiacca | OmnucartenbHas

(4 9) cratuctuka.  Onepauuu
Haj COOBITHSIMU.
He3aBucumocts
COOBITHI

IToBTOPATH M3YUEHHOE M BHICTPAMBATH
CUCTeMY 3HaHUH.

Pemartn 3aJavuM Ha npeacTaBJIICHUC u
OIIMCaHHUC JaHHBbIX.
Pemarb 3aJavum Ha HaXO0XKXJICHUC

BEPOSITHOCTEH OOBEIMHEHHUSI M IEPECCUCHUS

COOBITHIH, B TOM YHCJIE€ HE3aBHUCHUMBIX, C
HCII0JIb30BAHUEM rpaduIecKux
npeacTaBlieHUH W JepeBa cly4alHOTO
OITbITA.

Pemartn 3a1a49u Ha TICPEYNCIICHHE

KOMOWHAaIMii (9ucia IIepeCTaHOBOK, YHCJIA
COUeTaHW), Ha HAXOXKJICHHEC BEPOATHOCTEH
COOBITHH C MPUMEHEHUEM KOMOWHATOPHWKH, B
TOM YHCJI€ C HCIIOJIb30BAaHUEM TPEYrOJIbHUKA
ITackansa




DJIeMEHThI KomOunaroprnoe mpasmio | OcBamBaTh  HOHATHSI: KOMOWHATOpPHOE
KOMOUHATOPH YMHOYEHHSI. MPaBWJIO  yMHOXKECHMUSI, yHnopsigoueHHas
KH ITepecTaHoOBKU. napa, TpoWKa OOBEKTOB, II€PECTaHOBKA,
4 v) ®akropuan. Coueranusi | ¢dakTopHaj  YHCIa, COYETAaHUE,  YHCIIO
W YWCJIO  COYETaHUW. | COYETaHWH, TpeyroJibHUK [lackais.
Tpeyronsuuk  Ilackans. | Pemartsn 3a/1a4u Ha IepevyucIeHue
[IpakTnueckast padbora YIOPSIIOYCHHBIX I1ap, TPOEK, IePEeUHCIICHUE
«Bprancnenne IIEPECTAHOBOK W COYETAaHWH  DJIEMEHTOB
BEPOSITHOCTEH C | pa3’IUYHBIX MHOKECTB.
HCTIOJIb30BaHUEM Pemate 3ajaym  Ha TIpPUMEHEHHE YHCIA
KOMOHWHAaTOPHBIX codeTaHHH B anreope (coxpameHHOe
(GyHKOUH  3IEKTPOHHBIX yMHOXeHune, OunoMm HsroTona). Pemars,
TaOJIUIDY NpUMeHssl ~ KOMOWHATOpHMKY,  3aJa4d  Ha
BBIUMCIICHUE BEPOSTHOCTEH, B TOM HYHCIE C
ITOMOIIBIO AJIEKTPOHHBIX TAOJMIl B XOJI€
MPAKTHYECKON paboThI
['eomerpuyecka | ['ecomerpuueckas OcBauBaTthb NOHATHE reoMeTPUYECKOU
SIBEPOSITHOCTH BEPOSITHOCTb. BeposiTHOCTH.  Pemars  3agaum Ha
(4 1) CayJaitHbIii BBIGOp | HAXOXIEHHE  BEPOATHOCTEH B  OMBITAX,
TOYKM w3 (urypbl Ha | HPEACTaBUMBIX  Kak  BBIOOp  TOUEK U3

IJIOCKOCTH, U3 OTpE3Ka,
U3 TyTHOKPYKHOCTH

MHOTOYI'OJbHUKA, KpyTa, OTPE3Ka WIN AYyTd
OKPY>KHOCTH, YMCJIOBOTO IPOMEXKYTKa




UcnbiTanus
Bepuyan (6 1)

HUcneitanue. VYcnex wu
Heyaayda. Cepus
HUCHOBITAaHUIl 1O NEepBOTO
ycnexa. HUcneitanus
bepnynnu.

BepositHocTH COOBITHI
B CEpUH HCHBITAaHUU
Bbepnynnu.

ITpakTnueckast padora
«HcnoeiTanus bepnynnm»

OcBauBathb MOHSITHS: HCTIBITAHUE,
2JIEMEHTApHOE COOBITHE B MCIBITAHUU (ycrex
U HeyJada), CepUsl HUCHBITAaHUM, HACTYIJICHUE

TIEPBOTO ycmexa (aeynmaun), cepus
ucneiTanuii bepnynnu.

Pemarp 33724 Ha HaXO0XJECHUE
BEPOATHOCTEH COOBITUH B CEpUU HCHBITAHUU
JI0 TEepBOro ycmexa, B TOM 4YHCIE C
NPUMEHEHUEM hopmyte CYMMBI
Te€OMETPUUYECKONU MPOTrPECCUU.

Pemartnb 33124 Ha HaXO0XJeHUE
BEPOSITHOCTEH  3JIEMEHTApHBIX COOBITUH B
cepuu HUCIBITAHUMN bepnyiu, Ha
HaXOXXJCHHE BEPOSITHOCTH  OINPEAeTICHHOIO
4uciaa yYCHEXOB B cepuu HUCIIBITAHUI

bepnymnu. U3yuyats B Xo0Je NpaKTH4YeCKOU
padoThI, B TOM YHCJE C MOMONIBI0 TU(PPOBBIX
pecypcoB, CBOICTBAa BEPOSTHOCTU B CEPUU
ucnelTanuii bepHyuun

Cayuaiinast
BeJM4YUHA (6 1)

Cny4aiiHasi BeIUUYUHA U
pacrnpeneneHue
BEPOSITHOCTEM.
MaremaTtnueckoe
OXXHMAAHUE U AUCHepCcUs
cllydailHOM BEJIMYHHBIL.
ITpumepsr
MaTeMaTU4eCKOro
OXXUAaHUS
TEOPETUIECKOTO
CpeaHero

Kak

3HA4YCHUA

OcBouTh NOHSATHSA: CIlydyaiiHass BeJIWYHHA,
3HAUYCHUE clly4yaiiHOMI BEJIMYUHBI,
pacripeiefieHre BEpOsITHOCTEM.

HN3yuaTh U 00Cy:KAaTh OIPUMEPHI JUCKPETHBIX
W HENPEpBIBHBIX CIYYaWHBIX BEJIWYUH (POCT,

BEC 4YeJ0 BEKa, YHCICHHOCTh HaCEJICHU,
pyTHe U3MEHUYHBBIE BCJIMYHUHBI,
paccMaTpHBaBIIHECS B Kypce CTaTUCTHKN),
MOJEIBHBIX CITy4JaifHBIX BEJINYHH,
CBS3aHHBIX CO  CIyYaWHBIMH  ONBITAMU

(6pocanne MOHETHI, UTPAIIBHON KOCTH, CO




BEJIAYMHBL.

ITonsTtne o 3aKOHE

OOIBIINX qUCEIL.

H3mepeHue BepOsITHOCTEH
C

HOMOIIBIO 4acToT.

IMpumenenue 3aKoHa

OOJBIINUX YUCEN

CITydaifHBIM BBIOOPOM U T. II.).

OcBauBaTth TMOHSITHS: MaTeMaTHYCCKOE
OXXKHJTaHHUES clly4yaiiHO# BECIIHYINHBI KaK
TECOPETHIECKOC cpenHee 3HAYCHUE,
JUCHepcUsl  CIIydallHOM  BEJIMYHHBI Kak
aHAJOT JUCTICPCUH YHUCIOBOTO Habopa.

Pemiath 3a7a4u Ha BBIUMCJICHHUEC

MaTeMaTU4EeCKOro OXMIAHUSI U JUCIEPCHUU
JUCKPETHOHW  CIy4alHOHW  BEJIWYUHBI IO
3aJaHHOMY pacHpelelIeHUI0, B TOM YHCIE
3a/a4, CBSI3aHHBIX CO CTPAXOBAaHUEM U JIOTE-

pesiMu.
3HaKOMHTHCS c MaTeMaTHIECKUM
OXHJAaHUEeM W  JHUCIIepcHell  HEKOTOPBIX
pacupezeaeHui, B TOM qHcie
pacnupeaesaeHns CIydaiiHON BEeITNYUHBI

«YUCIIO  YCIEXOB» B CEPUM  MCIBITAHUH
Bepunymumn. M3ydare dacTtoTy CcOOBITHS B
MTOBTOPSIIOIIUXCST  CIIyYaWHBIX ONBITaX Kak

ClIy4allHy1O0 BEJIUYUHY.

3HAKOMUTBLCSI C 3aKOHOM OOJbIIMX Yucen (B
dbopme bBepHynnau): mpu OOJBIIOM YHCIIE
OMBITOB YacTOTa COOBITHUS OJM3Ka K €ro
BEPOSITHOCTH.

Pemrate 3amadyn Ha U3MEpEHHE BEPOSTHOCTEH

¢ nomompio yactoT. OOcyxmate  poib
3aKOHa OOJIbIIMX 4Yucesl B OOOCHOBAaHHWU
YaCTOTHOTO MeToaa U3MEpeHUs
BEPOATHOCTEM.

OOcyXaTh 3aKOH OOJBIIUX YHCET Kak




0]

MPOSIBJIEHUE CTAaTUCTUYECKOH yCTOMYHMBOCTHU
B HM3MEHYMBBIX SBJICHUSAX, pOJb 3aKOHA
OONBIINX dYHCEd B MNPUPOAE U B IKU3HHU

4eJIoBeKa
O06o0eHuUeE, IIpencraBnenue JIaHHBIX. IHoBTOPATH U3yYyEHHOE U BBICTPAUBAaTh CHUCTEMY
KOHTPOJb (10 u)| OmnmcarenbHas CTaTUCTHKA. 3HAHUU.
BeposarHocts  ciywaiiHoro Pematrhb 3agauyMm Ha TpPEACTABICHHE U OINKUCAHHE
coObITHSI. OneMeHTHl | JaHHBIX.
KOMOHMHATOPHUKH. Pemiatep 3aga4um Ha HaXOXXICHHE BEPOATHOCTEH
CoyuaiiHple BelWYMHBI H | COOBITMH, B TOM 4YHCIe B  ONBITAX C
pacnpeneneHus PaBHOBO3MOXKHBIMH 3JIEMEHTapHBIMU COOBITHSIMHY,

BEPOSITHOCTEH  OOBEAMHEHUS W IePECEUCHUS
COOBITHH, BBIYUCIATE BEPOSTHOCTH B OMBITaX C
CepUSIMU CITyYallHbIX MCTIBITAHUM

IIpu pas3paboTtke paboueil mporpaMMmbl B TEMaTUYECKOM IUJIAHUPOBAHMHM  JIOJDKHBI  OBITh  yYTEHBI
BO3MO>KHOCTH HCIIOJIb30BaHMSI AJICKTPOHHBIX (LM(PPOBBIX) 00pa30BaTENIbHBIX PECYpPCOB, SIBISIOLIUXCS y4eOHO-
METOJMYECKUMH MarepuajiaM (MyJIbTHUMEIUNWHBIE TIPOTPAMMBI, JJIEKTPOHHBIE YYEOHUKHM U 3aJla4HHKH,
SJIEKTPOHHBIE OMONHOTEKH, BUPTyaldbHBIE J1a0OpPaTOPHUHM, WIPOBBIE  MPOTPAMMBI,  KOJUIEKIIMH ITH(POBBIX
00pa3oBaTENBHBIX PECYPCOB), UCIOIB3YEMBIMA JJII OOYYCHUS W BOCIUTAHHS PA3IWUYHBIX T'PYIN MOJIB30BaTEICH,
MPE/ICTAaBICHHBIMA B OJIGKTPOHHOM (IM(GPOBOM) BHJAE U pPEATU3YIOMUMH JUJAKTHYECKHE BO3MOKHOCTH
HKT,conepxanue KOTOPBIX COOTBETCTBYET 3aKOHOJIATENLCTBY 00 O0Opa3zoBaHUH.
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