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MNOACHUTEJIBbHAA 3AIIMCKA

OBLLAA XAPAKTEPUCTMKA YYEBHOIO NPEAMETA «MATEMATUKA-

Ilpumepnass  pabouas  mporpamma IO MaTeMaTHKe TS
00yYaroImuXCs 5—9 KJaccoB  pas3paboTaHa  Ha OCHOBE
denepaibHOTO  TOCYJIapCTBEHHOTO  00pa3oBaTeIBbHOIO  CTaHAapTa
OCHOBHOTO OO0OmIero oOpa3oBaHHS C YyYETOM H  COBPEMEHHBIX
MHPOBBIX  TpPeOOBaHUW, NPEIBABISIEMBIX K  MaTeMaTHYCCKOMY
00pa3oBaHHIO, W TPAAULHUNA POCCHUICKOTO 0Opa3oBaHUs, KOTOPHIC

obecrieynBaIoT OBJIAJICHUE KJTFOYEBBIMU KOMIICTCHIIUSIMH,
COCTABIISIFOIIMMH  OCHOBY IS HENPEPBIBHOIO  O0pa3oBaHHs U
caMOpa3BUTHs, a TaKKe L[EJIOCTHOCTD OOLIEKyYIBTYPHOTO,

JIMYHOCTHOI'O M IIO3HABATCJIIBHOI'O pa3sBUTUA 06yqa}01u1/1xcsl. B
pabodeli mporpaMMe YYTECHBI HASH W  TOJNOoXKeHus  KoHmemmun
pa3BuUTUsA MaTeMaTU4eCKOIro oOpaszoBaHHUs B Poccuiickoit
deneparuu. B smoxy nudposoit  Tpanchopmammm  Bcex  cdep
YEIIOBCUCCKOH IESTEIIPHOCTH HEBO3MOXXHO CTaThb 0O0Opa30BaHHBIM
COBPEMEHHBIM YEeITOBEKOM oe3 0a3oBoit MaTeMaTHYSCKON
IIOATIOTOBKH. Ve B IIKOJIC MaTeMaTHuKa CIIY)KUT OINOPHBIM
MpeaAMETOM JJIsI W3YyYCHUS CMEXHBIX IHUCIHIUIAH, a IIOCJE MIKOJBI
peanbHOM HEOOXOOUMOCTBIO CTaHOBUTCS HETIPEePBIBHOC
oOpazoBaHue, 4qTo TpeOyeT MMOJTHOIIEHHOH 0a3oBoii
o0meoOpa3oBaTeIbHOU MOJATOTOBKHU, B TOM qucie u
MaTeMaTHYECKOW. DTO OOYCIIOBISHO TEM, YTO B HAIIM JHU PACTET
4UCII0 npodeccuit, CBSI3aHHBIX c HEIIOCPEICTBEHHBIM
NPUMEHEHUEM MaTeMaTUKu: U B cdepe IKOHOMHUKH, M B Ou3Hece,
W B TEXHOJIOTMYECKUXOOJACTAX, W JTake B TyYMaHHTapHBIX cdepax.
Takum o6pa3oM, Kpyr MHIKOJIBHUKOB, [JIsI KOTOPBIX MaTeMaTHKa
MOXKET CTaThb 3HAYHUMBIM IIPEAMETOM, PACHINPACTCA.

[IpakTryeckasi MOJIE3HOCTH MaTeMaTHKH OOYyCJIOBJIEHA TEM, 4YTO
e¢ TpeaMeTOM SBISIFOTCS (YHIAMCHTAIbHBIC CTPYKTYPhl HAIIEro
MHUpa: MPOCTPAHCTBEHHBIC (OPMBI M KOJIWYCCTBCHHBIC OTHOIICHHUS
oT HpOCTeﬁIJ.IPIX, yCBanuBac€MbIX B HCIIOCPECACTBEHHOM OIIBITC, 10
JIOCTATOYHO CJIOKHBIX, HEOOXOJIHMMBIX JJIs Pa3BUTHS HAYYHBIX H
NPUKIAAHBIX HUIeH. be3 KOHKpPEeTHBIX MaTeMaTHYSCKHX 3HaHUU
3aTPYAHCHO IIOHHMMAaHUEC IIPUHIUIIOB yCTpOﬁCTBa U MHMCIIOJIB30BaHUS

COBPEMEHHOM  TEXHUKH, BOCIIPHSITHE " WHTEPIPETAIUS
pa3Ho0Opa3HOt COLMAJILHOM, SKOHOMHUYECKOMU, MOJIUTHYECKOMN
nHopmamnuu, ManodddeKTUBHA  TTOBCEIHEBHAS MpaKTH4IecKast
esTeNbHOCTh. KakmoMy 4dYeloBeKy B CBOCH IKH3HH TIPUXOIUTCS
BBIMOJIHSITh PAacyYeThl M COCTaBJISATH AJTOPUTMEL, HaXOJUTh u
NpUMEHATE  (QOPMYJbI,  BIAaACTh  MPAKTUUYCCKUMH  IpHUEMaMU

TEOMETPUYCCKUX HM3MEPEHUH W TIOCTPOCHUH, YUTATh HH(POPMAIIHIO,
MPEJICTABICHHYIO B BUJIE Ta0IuII,



auarpaMM M TrpaHKOB, >XUTh B YCJIOBUSIX  HEONPEHCICHHOCTH U
MMOHUMATh BEPOSITHOCTHBIM XapakTep CIydalWHBIX COOBITHM.
OIHOBpPEMEHHO C paciupeHueM cdep NPUMEHEHUsS MaTeMaTHKH B
COBpEMEHHOM  oOmecTtBe Bce  Ooiee  BaXXHBIM  CTAaHOBHUTCS
MaTeMaTHYEeCKUU  CTHJIb  MBIIUICHHUS,  IPOSBIISIONIHNCS B
OINpeNIeICHHBIX yYMCTBEHHBIX HaBBIKax. B mpouecce H3y4YeHUs
MaTeMaTHKA B apceHall MPUEMOB H METOJOB MBIIUICHHUS YeJIOBEKa
€CTEeCTBCHHBIM O0O0pa30oM BKIIOYAIOTCS HWHAYKOUS W JCOYKIIHS,
000011IeHe M KOHKpPETH3allus, aHalli3 W CHHTE3, KiacCupHKamus H
cucTteMaTus3anus, abcTparupoBaHue u aHaJIOTHsl. OOBEKTHI
MaTeMAaTHYECKUX YMO3AaKJIIOYCHUH, NpaBWIa WX KOHCTPYHUPOBAHHUS
pacKkpbhIBaIOT MEXaHHU3M JIOTHYECKHUX IIOCTPOCHHUM, CIOCOOCTBYIOT
BbIpabOTKEe yMmeHHusi (popMynupoBaTh, OOOCHOBBIBATH U JIOKA3bIBaTh
CYXICHHUS, TeM CaMBIMpa3BHUBAIOT JOTHYECKOE MEINUICHHE. Bemymias

pPoOIb OPpUHAAJICIKHUT MaTCMaTHUKEC " B (bOpMI/IpOBaHI/II/I
aJ]FOpI/ITMI/IHeCKOﬁ KOMIIOHCHTBI MBbIIIJICHUSA W BOCIIMTaHHUHN yMeHI/Iﬁ
,E[eﬁCTBOBaTL 10 3aJJlaHHBIM ajaropurmam, COBCPIHICHCTBOBATH

W3BECTHBIE W KOHCTPYHPOBATh HOBBIC. B mporiecce pemenus 3agad —
OCHOBOW y4eOHOW JesITeJIbHOCTH Ha YypOKaX MaTeMaTUKH —
pa3BHBAIOTCA  TakK)Xe  TBOpYECKass W  TPUKIAAHAST  CTOPOHBI
MBIIIJICHUS.

OOydyenne MaTremMaTHKe  JaéT  BO3MOXXHOCTH  pa3BUBATh Yy
00y4arlImMUXCsl TOYHYIO, palUOHAIBHYIO W HWHOOPMATHUBHYIO peyb,
yMeHHeoTOupaTh HamboJiee MOAXOSIINE SA3BIKOBBIE, CHUMBOJIMYECKHE,
rpaduyecKre CpeicTBa JUIsl BBIPAKECHUSI CYXKJICHUW W HArJSIIIHOTO HMX
MpeJICTaBIICHHUSI.

Heo0Xxo1MMbIM KOMIIOHEHTOM OOIIeil KyJIbTYpbl B COBPEMEHHOM
TOJIKOBAaHUHU sIBJIsieTCcsl oOIlee 3HAKOMCTBO C METOJaMHu ITO3HAHUSI
JIECTBUTEIBHOCTH, TIPEJACTaBICHHUE o npeaMeTe u MeToAax
MaTeMaTHuKH, WX OTIMYHUHA OT METOJOB JPYIMX €CTECTBEHHBIX W
TyMaHUTapHBIX HayK, 00 OCOOCHHOCTSX NPUMEHEHMS] MAaTeMaTHUKH ISt
pelieHysT Hay4HBIX W NPUKIAAHBIX  3axad. TakuMm  oOpasowm,
MaTeMaTH4eckoe oOpa3oBaHME BHOCHT CBOW BKJIaJg B (OPMHPOBAHHE
O0MIEUKYIBTYPHI YeJIOBEKA.

H3yyeHne  MaTeMaTHKH  TaK)KE  CIIOCOOCTBYET  ACTETHUYECKOMY
BOCIIMTAHUIO  YEJIOBEKa, I[MOHMMAHHUIO  KpacoThl W HU3sIIECTBa
MaTeMaTHYECKUX pACCYXKJICHUH, BOCIPHITHIO TE€OMETPUUYECKHUX (OpM,
YCBOCHHUIO HJICM CUMMETPHH.

LEAN N OCOBEHHOCTU M3YHEHMA YHEBHOIO MPEAMETA
«MATEMATUKA~. 5-9 KNACCHI

IIpuopurteTHBIMH 1EJIIMHU OOy4YeHHs MaTeMaTuke B 5—9 kiaccax



ABJISAIOTCA:

1. ¢dopmupoBanue NEHTPAIBHBIX MAaTEMaTHYECKUX MOHSITHH (4YuCIIO,
BEJIMYMHA, TeoMeTpHYecKkas (urypa, IepeMeHHas, BepOsTHOCTb,
pyHKIMIN), o0ecTieunBarONINX MIPEEeMCTBEHHOCTh 51
MePCIEKTUBHOCTh MaTeMaTHYEeCKOro oO0pa3oBaHUsi 00YyUYarOIIUXCsl;

2. mojaBeneHue oOOydJaroIIUMXcsi Ha JOCTYHNHOM JUISi HUX YPOBHE K
OCO3HAHHUIO B3aMMOCBSI3M MaTEeMaTHKH W OKPY’Kalollero Mupa,
IIOHUMaHHEe  MaTeMaTHKH KaK 4YacTH  oOmel  KyJIbTyphl
4eJIOBEUECTBa;

3. pa3BUTHE  MHTCIUIEKTyaJIbHBIX W  TBOPYECKHX  CIIOCOOHOCTEH
o0ydarommxcsi, I03HAaBaTEIbHOW AaKTHMBHOCTH, HCCJIEI0BATEIBLCKUX
yMeHHfI, KPUTHUYHOCTH MBIIJICHUW S, HHTEpECa K N3YUYCHUIO
MaTeMaTHKH;

4. ¢dopmupoBaHHe (QYHKIHOHAJIBHOH MAaTEeMaTHYECKOH TIPaMOTHOCTH:
YMEHHSI pacIllO3HaBaTh NPOSBJICHUS MaTEMaTHYSCKUX MOHSITHIH,

OOBEKTOB U 3aKOHOMEPHOCTEH B peanbHbBIX JKU3HEHHBIX
CUTyaUMsIX H TIpU HM3YyYCHHUHM JIPYyTUX y4YeOHBIX IPEaAMETOB,
IIPOSIBJICHUSA 3aBUCUMOCTEN u 3aKOHOMEPHOCTEH,
dbopmynupoBaTh HMX Ha s3bIKE MaTeMaTUKU H  CO3/aBaTh
MaTeMaTU4YECKUe MOJENH, MIPUMEHSATH OCBOCHHBIM
MaTeMaTU4EeCKUU anmnapar ans peuieHus IIPAKTUKO-

OPHEHTHPOBAHHBIX 3ajJa4d, WHTEPHPETUPOBATH UM  OICHUBATH
MMOJIYYCHHBIC PE3yJIabTaThbl.

OcCHOBHBIC JIMHUM COJEPXKaHHsl Kypca  MareMaTuku B 5—9

knaccax: «Ymcrma ®W BBIYHCIHCHHSA», «Anredpa» («Anrebpandeckue

BBIPOKECHUSD, «YpaBHEHHUS " HEPaBEHCTBA»), «DyHKIIAN,
«l'eomerpusi»  («I'eomerpuueckme  GuUrypsl U HUX  CBOMCTBay,
«H3mepenue T€OMETPUUYECKUX BEJIUYUHY), «BeposiTHOCTB u

CTAaTUCTHKa». JlaHHBIE JIMHUM pa3BUBAIOTCSA NapajulebHO, Kaxaas B
COOTBETCTBHHUC COOCTBEHHOW JIOTHKOM, OJHAKO HE HE3aBHCHUMO OJHA OT
JApyroi, a B TECHOM KOHTaKTe W B3aumojeciicTBuu. Kpome sToro, mux
O0BEAMHSIET JIOTMYECKass COCTaBISIONIAsl, TPaJULIMOHHO IpUCYIIAst
MaTeMaTHKe ¥ TPOHMU3BIBAIONIAsi BCE€ MaTeMaTHYEeCKHe KYpChl U
comepxarensHple  JuHHUH. CdopmynupoBanHoe B DenepadbHOM
rOCyJapCTBEHHOM 00pa3oBaTeIbHOM CTaHJAapTe€ OCHOBHOTO OOIIero

oOpa3oBaHmusl  TpeOOBaHHME  «yMETh  OIIEPHPOBATH TMOHATHUSAMUA:
omnpeselIeHHe, aKCHOMa, TeopeMa, JI0Ka3aTeIbCTBO; yMeHHEe
pacno3HaBaTh HMCTUHHBIE M JIOKHBIE  BBICKA3bIBaHWS,  IPHUBOJIUTH

NpUMEpbl U KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHUS U OTPHUIIAHUS
BBICKA3bIBAHUID» OTHOCHUTCS KO BCeM Kypcam, a (opmupoBanue
JIOTHYECKUX YMCHHI pacmpeelsieTcss Mo BCeM TojaM OOydYeHHUs Ha
YpPOBHE OCHOBHOTO o01iero obpazoBanus. Conepxanve oOpa3zoBaHUs,



COOTBETCTBYIOIICE IPEIMETHBIM pe3yJibTaTaM OCBOeHHs [IpumepHOit
pabGoueld  TIporpaMMbl,  paclOpeleeHHBIM IO  TrojaM  OOydYeHwus,
CTPYKTYPHUPOBAaHO TaKUM o00pa3oM, dYTOOBI KO BCEM OCHOBHBIM,
NPUHIUTTHATBHBIM BOIIpOCam oOyuaromuecs oOpamanuch
HEOAHOKPATHO, YTOOBI OBJAJCHHEC MAaTEMAaTHYECKUMH IOHITHSIMU U
HaBBIKAMH OCYULIECTBISZIOCH ITOCJIEAOBATEIIBHO M IOCTYNATeJbHO, C
coONIOIeHNeM TIPUHIMIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAJIUCh B OOIIYI0 CHCTEMY MaTEeMaTH4YeCKHUX IpEeJCTaBICHHI
o0yJarommuxcs, pacmupsis € yriayomsas e¢, oOpa3ys TIpOYHBIC
MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOIO MPEAMETA «MATEMATMKA~» B YYEBHOM MJIAHE

B  coorBerctBUHM  C denepatbHBIM TrOCyJapCTBEHHBIM
00pa3oBaTe/IbHBIM  CTAaHIAPTOM  OCHOBHOI'O  0O0IIEero oOpa3oBaHUs
MaTeMaTHKa SBISETCS OOs3aTEIBHBIM IIPEIMETOM Ha JAHHOM YPOBHE
oOpazoBanms. B 5—9 xwmaccax y4deOHBIH mpeaMeTr «MarteMaTHKay
TPaAUIIMOHHO U3yYaeTCs B paMKaxX CIICAYIOIIUX YUeOHBIX KypCcOB: B 5—6
KIaccax — Kypca «Maremaruka», B /—9 Kjaccax — KypCOB
«AnreOpay» (BKIIOYasi 3JIEMEHTHl CTAaTUCTHKH W TEOPHUU BEPOSITHOCTEH)
u «I"'eomeTpus». Hacrosien NporpamMmMou BBOJUTCS
CaMOCTOSITENIBHBIN yueOHBIH Kypc «BeposiTHOCTh M CTaTUCTHKA».

Hacrosimein  nporpamMMoil  IpenycMaTpUuBaeTcst BBIJICJICHUE B
y4eOHOM IUTaHe Ha M3Y4YeHHE MaTeMaTHKH B 5—6 Kiaccax 5 y4ueOHBIX
YacoB B HEJMEIIO B TEUCHHUE KaXKIOro rojga obydeHws, B 7—9 wiaccax 6
Y4eOHBIX YacOB B HEJENI0 B TEUYCHHE KaKJIOro roja oOOy4deHHs, BCETrO
952 y4yeOHBIX Yaca.

Temarnueckoe IUIAHUPOBAHHE YYEOHBIX KypCOB M PEKOMEHIyemMoe
pacnpezereHne y4eOHOrO BpPEMEHU JUISl HW3YyYEeHHUs] OTHCIBHBIX TEM,
MIPEJUIOKEHHBIE B HACTOSAIMIEH mporpaMme, HaJ0 paccMaTpUBaTh Kak
IIPUMEPHBIE OPHUEHTUPBI B IIOMOIIbL COCTAaBUTEIIO aBTOPCKOW paboueit
MporpaMMbl U TMPEXKJIE BCEro YyUHUTeNnt0. ABTOp paboueil mnporpaMmsbl
BIIpPaBE YBEJIHMYHUTH WJIM YMEHBIIUTH IPEIOKCHHOE YHCIO y4YeOHBIX

qacoB Ha TEMY, 4TOOBI yl"J'Iy6I/ITI)C$[ B TEMATHUKYy, Oouee
3aMHTCPECOBABIITY IO YYE€HUKOB, N HaIpaBUTb ycuiuAa Ha
nopeoao0JICHUC SanyﬂHeHHﬁ. ,Z[OHYCTI/IMO TaKXCEC JIOKAJIBHOC

IepepacnpesieieHue U IEepecTaHOBKA JJIEMEHTOB COJAEPXKAHUSI BHYTPU
JTaHHOTO Kjacca. KoamdecTBO MPOBEPOUHBIX pPadOT (TeMaTHYeCKUH U
WTOTOBBIH KOHTPOJIF Ka4eCTBa YCBOCHHSA y4eOHOro Marepuaia) M HUX
THI (CaMOCTOSTENIbHBIE M KOHTPOJIbHBIE palOOTHI, TECTHI) OCTAIOTCSl Ha
ycMoTpeHue yuutens. Takke y4YHWTeNnb BIIPaBe YBEJIUYIUTH SN0
YMEHBIINTh YHUCIO yYEOHBIX YacoB, OTBEACHHBIX B IIpumepnoit
paboueit nporpamMme Ha 00OOIIEHHE, MOBTOPEHHE, CHUCTEMaTH3ALIHIO



3HaHUH OOydaromuxcs. ENMHCTBEHHBIM, HO NPUHIUIHAIBHO BaKHBIM
KPUTEPUEM, SBISETCS NOCTHIKEHHE PE3yIbTaTOB OOYYEHHUs, yKa3aHHBIX
B HAcCTOsLIEH IporpaMme.

IIVIAHAPYEMBIE PE3YJIbTATBI OCBOEHUAYYEBHOI'O
INPEAMETA «<MATEMATHUKA»
HA YPOBHE OCHOBHOT'O OBLIEI'O OBPA3OBAHMUA

OcBoecHue y4eOHOro nmpeaMeTa «MaremaTuka» IOJIKHO
obecrieunBaTh  JOCTHIKEHHE Ha  ypOBHE OCHOBHOTO o011ero
00pa3oBaHUs  CIICIYIOIINX JIMYHOCTHBIX, METanpeIMETHBIX u

MPEeIMETHBIX 00pa30BaTEbHBIX PE3yIbTATOB!

JIMMHOCTHBIE PE3YJ/IbTATbI

JIMaHOCTHBIE  pe3yNbTAaTBl  OCBOCHUSA MIPOrpaMMBbI yueOHOTO
npenMera «MaTemMaTHKa» XapaKTepPU3YIOTCSI:

MaTpmMoTMUecKoe BOCMMUTaHME:

IpPOSIBJICHUEM HMHTEpeca K NPOLUIOMY M HACTOSIIEMY POCCHUMCKOU
MaTEeMaTHKH, [CHHOCTHBIM OTHOIIICHUEM K JNOCTHKCHUSM
pOCCHUMCKHUX MaTEeMaTHKOB M POCCHUMCKONW MaTeMaTHUYE€CKOW IIKOJIbI,
K WCHOOJb30BAaHUIO OTHUX JOCTHIKEHUHW B JPYrdX HayKax U
MpUKIIaTHBIXChEepax.

Fpa»(p,chr(oe M AYXOBHO-HpPaBCTBEHHOE BOCMUTaHUE!

TOTOBHOCTBIO K BBITIOJTHCHHU KO 00s13aHHOCTEH rpaxxaaHvuHa 58
peanu3alnuy e€ro mpas, IIPEJACTaBICHHEM O MaTeMaTHYECKHUX OCHOBax
(pyHKIIMOHMPOBAHUS  PA3JIMYHBIX CTPYKTYp, SBIJICHHH, NIpoUeayp
rpakJaHCKOro obmiecTBa (BBIOOPHI, OMPOCHI U TMP.); TOTOBHOCTBIO K
OOCYXJEHUIO DTHUYECKHX TIPOOJeM, CBS3aHHBIX C MPAKTUYSCKHUM
NPUMEHEHUEM JIOCTIIKEHHUI HayKH, OCO3HAaHHUEM BaXHOCTU MOPAIbLHO-
OTUYCCKUX ITPHUHIUIIOB B ACATCIBHOCTHU y‘-IéHOFO.

TpyaoBoe BoCMMTaHMeE:

YCTaHOBKOﬁ Ha aKTUBHOC Y4YaCTHC B PCHICHUU IPAKTHYCCKHUX 3aJaqd

MaTeMaTHYeCKOU HalpaBJIE€HHOCTH, OCO3HaHHUEM Ba>XKHOCTH
MaTEeMaTHYSCKOr0 O0O0pa3oBaHWsI Ha MNPOTSHKCHHU BCEW OJKU3HU IS
YCIeNHOW  Mmpo(pecCHOHATBbHONW  NIeSITEeIIbHOCTH u pa3BUTHEM

HCOOXOJAUMBIX yMCHHUH; OCO3HAHHBIM BBIOOPOM H  ITOCTPOCHHUEM
WHIWBUIYAILHOW TPAacKTOPUH OOpa30BaHHsS W JKU3HCHHBIX IUIAHOB C
Y4ETOM JIMYHBIX WHTEPECOB M OOIISCTBEHHBIX MOTPEOHOCTEH.



JcTeTMYecKoe BoCNMUTaHME:

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

LleHHOCTM Hay4YHOro Mo3HaHMA:

OpHEHTAallue B  JEATENbHOCTH HAa COBPEMEHHYIO  CHCTEMY
HAy4YHBIX MPEJICTABICHUNH OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS
9eJI0BEKa, IPUPOABI W OOIIECTBA, IMMOHMMAaHHMEM  MaTEeMaTHYECKOM
HayKHd Kak c(epsl 4eIoBEeYeCKOH AEsITEIbHOCTH, 3TAIllOB €¢ Pa3BUTHS
U 3HA4YMMOCTH JUJIsl Pa3BUTHUsS LMUBUWIM3ALUU; OBJIAJICHUEM SI3BIKOM
MaTeMaTHUKU U MaTeMaTHYECKOM KyJIbTypoH KaK CpPeJCTBOM ITO3HAHUSI
MHpa; OBJIAJEHUEM MNPOCTEHIINMH HAaBBIKAMH MCCIEI0BATEIbCKOMN
J1eATEJIbHOCTH.

duanyeckoe BOCNMTaHUE, HOPMMPOBAHME KYNbTypbl 340pPOBbS M
3MOLMOHA/IbHOrO 61aronoyyms:

FOTOBHOCTBIO TIPUMEHSITh MaTeMaTHUYSCKUE 3HaHUSI B HHTEpecax
CBOEr0 3II0pOBBs, BEICHUS 3I0pOBOro oOpasa >XKU3HH (340pOBOE
nuTaHue, cOaaHCUPOBAHHBINA PEXUM 3aHSATHH W OTIBIXA, peryJisipHas
(puznueckas aKTUBHOCTB); c(hOpMHUPOBAHHOCTHIO HaBBIKa
pediekcun, mpU3HAHUEM CBOEro IpaBa Ha OMIMOKY M TakKoro e
IpaBa Jpyroro 4ejoBeKa.

JKONOrMyecKoe BOCMMTAHME:

OpHCHTaHHeﬁ Ha TNOPUMCHCHHEC MATCMAaTHYCCKUX 3HAHUU 1A
peuieHusA 3a4aa4 B obGJactu COXpPaHHOCTHU Opr)KaIOH.ICfI Cpeahbl,
IJIaHUPOBaHUA TIOCTYINNKOB WM OHCHKH WX BO3MOXHBIX MOCJICICTBUN
1A oxpymaromef/i cpeabl; OCO3HaHUECM rino0ajabLHOTO Xapaxkrepa
OKOJIOTHYECCKHUX HpO6J’ICM u HyTeﬁ X pCHICHUA.

JIMYHOCTHbIE pe3ynbTaTbl, obecneunBatolme aganTtaumio obydatowerocs K
M3MEHSIOLMMCS YCIOBUAM COLMAIbHOM U MPUPOAHOM Cpeabl:

TOTOBHOCTHIO K  JIEHCTBUSIM B  YCIOBHUSIX  HEONPEJEICHHOCTH,
MOBBIIICHHUIO YPOBHSI CBOE€H KOMIIETEHTHOCTH Ye€pe3 MPaKTHUYECKYIO
JEATEIbHOCTh, B TOM 4YHCJIE€ YMEHUE YUYUTbCS Yy JAPYIUX JIIOJEH,
MpUOOpETaTh B COBMECTHOW MIESITCIIBHOCTH HOBBIC 3HAHUWsS, HABBIKH U
KOMIIETEHLIMU U3 OMbITa JIPYTrux;

HEOOXOAMMOCTHEIO B (OPMHUPOBAaHHM HOBBIX 3HAaHWM, B TOM YHCIE
(popMynHpoBaTE HACH, MOHATHUS, TUIIOTE3hl 00 OOBEKTaX W SIBICHUSX, B
TOM 4YHCJIE paHEC HE HW3BECTHBIX, OCO3HABaTh JCMUIMUTHI COOCTBEHHBIX
3HAHUHW U KOMIETEHTHOCTEH, MIIaHUPOBAaTh CBOC Pa3BUTHE;

CITOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIIHMIO, BOCIIPUHUMATH
CTPECCOBYIO CHTYAIIMIO KaK BBI30B, TPECOYIOIIHUN KOHTpPMED,



KOPPEKTHUPOBATH OpUHUMaeMble peureHus " JOeHUCTBUS,
(opmyHpoBaTh W OIEHWBATH PUCKU U MOCIEIACTBUSA, GOPMUPOBATH
OTIBIT.

METAIIPEJMETHBIE PE3YJIbTATHI

MeranpenMeTHsle  pe3yNbTaThl ~ OCBOCHHSA  IPOTPaMMBl  y4eOHOTO
npeamMmeTra «MartemaTuka» XapaKTCpU3YHOTCA OBJIaACHUEM
YHUBEPCANbHBIMU Nno3HasamMeAbHLIMU deticmeusamu,
YHUBEPCANbHBIMU KOMMYHUKAMUSHbLIMU deticmausamu u
YHUBEPCANbHBIMU PESYAAMUESHLIMU JelicmeusMu.

1) Yuueepcanvhble no3HasameavHste delicmeus obecneuusarom
dopmuposaHue 06a308bIX KOSHUMUBHbLIX NpoOUecco8 obyuUarwWuUxcs
(oceoeHue Memodo8 NOHAHUA OKPYMCArWe20 Mupa; nNpuMeHeHue
ao02uveckux, uccaedosamenbCkux onepavuil, ymexuit pabomams c
ungopmayuetl).

ba3oBble Jlornyeckue aeicTBUS:

BBISIBIISITHh u XapaKTepru30BaTh CYIIIECTBEHHBIE MpU3HAKU
MaTeMaTHYeCKUX  OOBEKTOB, IIOHSATHH, OTHOWICHUH  MEXKIY
OOHATUSAMH;  (QOPMYIHPOBATH omnpeneIeHUs TIOHSITHIA;
yCTaHaBJIMBaTh  CYLIECTBEHHBIH  IPU3HAK Kkiaccudukanmu,
OCHOBaHUs 11 OOOOIICHUS W CpaBHEHUS, KPUTECPHUU IIPOBOIHUMOTO
aHanu3a;

BOCIIPUHUMATH, (OPMYJIUPOBATH U NOPEOOpa30OBBIBATh 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
3aKOHOMEPHOCTEN U MPOTUBOPEUU;

JleJIaTh BBIBOJIBI C HCIIOJIB30BAaHWEM 3aKOHOB JIOTMKH, JCAYKTHBHBIX H
WHAYKTUBHBIX YMO3aKJIIOUYCHUH, YMO3aKIFOUYSHHUI 110 aHaJIOTUU;
pa3buparh JoKa3aTeibCTBa MaTEMaTHYECKHMX YTBEPXKIASHHH (TIpsMblie
MU OT TPOTHUBHOTO), IMPOBOJHUTH CAMOCTOSITEJIbHO  HECJIOXKHBIE

JI0Ka3aTeIbCTBA MaTeMaTHYECKUX (hakToB, BBICTPAaMBATh
apryMeHTalHi0, MOPUBOAUTh  IPUMEPHI u KOHTPHOPUMEPHI;
00OCHOBBIBATh COOCTBEHHBIC PACCyXICHUS,

BBIOMpaTh Ccroco®  pemreHus  ydeOHOH 3a71a4u (cpaBHHUBATH

HCCKOJIbKO BapUaHTOB pEIICHUs, BBIOMpATh HAMOOJCE MHOIXOISIINI
C y4ETOM CaMOCTOSITEIIbHO BBIJICICHHBIX KPUTECPHUCB).

Ba3oBbie uccaenoBaTeJbLCKUE JEHCTBHSA:



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

MPOBOJUTL [0 CaMOCTOSTEIILbHO COCTABJICHHOMY IUTaHY HECJIOKHBIN
AKCIIEPUMEHT,  HeOOJbIIOe  HCCIASIOBaHHWE MO0  YCTAHOBJICHHIO
0COOCHHOCTEH MaTeMaTHYECKOro OO0BEeKTa, 3aBHCHMOCTEH OOBEKTOB
MEXIy CO0Oii;

CaMOCTOSITENIBHO  (OpMyJIMpOBaTh OOOOIICHHWS] W  BBIBOJBI IO
pe3yJibTataM MPOBEICHHOTO HaOJIFOICHUS, HCCJICIOBaHUS,
OILICHUBATh JIOCTOBEPHOCTh IMOJYYEHHBIX pPE3yJbTATOB, BBIBOJOB H
000011IeHNI;

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

Pa6ota ¢ uHpopmaumen:

BBISIBJISAITH HEJOCTATOYHOCTh M H30BITOYHOCTH HH(POPMAIIMU, TaHHBIX,
HCOOXOAUMBIX ISl PCIICHUS 3a1a4H;

BBIOHPATH, aHaJIM3UpPOBATh, CUCTEMAaTHU3UPOBATh u
WHTEPIPETUPOBAThL  HH(POPMAIIMIO  Pa3jIWYHBIX BHIOB u  (opm
MIPEeCTaBIICHUS;

BBIOMpAThE (QopMy MpeAcTaBICeHUS HWHGOPMAUMU W WILTFOCTPHUPOBATH
permaemMble 3ajladd CXeMaMH, JuarpaMMaM#, HWHOW Tpadukoil U HuX
KOMOUWHAITUSIMHU,

OLICHUBATb HaJAC)KHOCTh nHpoOpMaLIU no KpUTEpUsIM,
HNPEJIOKEHHBIM YUUTEIEM 1503051 chopmMyITMPOBAHHBIM
CaMOCTOSITEIBHO.

2) YHusepcaavbHble KOMMYyHUKa@MuUeHbLe delicmeus

obecnevusarom cgopmMuUpPO8aAHHOCTL COYUANBHBIX HABIKOB
obyuarowuxcs.

O6buweHue:

1.

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, 1daBaThb

IIOSICHCHHUA 110 xony PEUICHUA 3aaa4u, KOMMECHTHUPOBATH
IOJTYYCHHBIN pPEe3yJIbTAT;

B XOJie OOCYXJEHHUs 3ajiaBaTh BOIPOCHI o CYIIECTBY
o0cyx)maeMon TEeMBI, poOIIEMBbI, pemaemMoi 3a71a4H,
BBICKA3bIBAaTh MJICH, HAIICJICHHBIC Ha  IMOUCK peIICHUS;

COMOCTABJISITh CBOU CYXXJCHUSIC CYXIAEHUSIMH APYTUX YYaCTHUKOB
auanora, oOHapy»XHUBaTh Pa3jIMdUe W CXOJCTBO MO3HUIINN; B



KOppekTHOW ¢opme dopmMynupoBaTh pa3HOTJIACHS, CBOH
BO3paXKEHUS;

3. MpencTaBisITh  pe3yiabTaTbl  pEUICHHMS  3aJadd, OKCIEPHUMEHTa,
WCCIEIOBAaHUsA, TIPOEKTa; CaMOCTOATEIbHO BBIOMpaTh  (opmat
BBICTYIUICHHSI € Y4YE€TOM 3aJad IpPe3eHTalud U OCOOCHHOCTEU

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

JIeSITEJIBHOCTH, IUIAaHUPOBATh OPTraHU3allUI0 COBMECTHOW paloTHl,
pacrpenensaTs BUIBI paboOT, JOroBapHUBaThCs, 00CYKIAaTh MPOLECC U
pe3ysibTat paGoThl; 0000IaTh MHEHUsI HECKOJIBKUX JIFOICH;
y4acTBOBAaTh B TPYHOIOBHIX ¢opMax padoTHl (0O0CYXIeHHS, OOMEH
MHEHUSIMH, MO3TOBBIC IITYpMBI W Jp.); BBIIOJHATH CBOIO 4YacTh
paboTbl M KOOPAMHUPOBATH CBOU JCHCTBUSI C JAPYTHMMH UJICHAMH
KOMaH/Ibl;, OLICHWBAaTh Ka4yeCTBO CBOEro BKJaJa B OOLIMH MPOIYKT IO
KpHUTEpHsIM, CHOPMYIHMPOBAHHBIM yYaCTHUKaMHU B3aHMMOJCHCTBUSI.

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

CaMOOpI'aHl/BaUMFII

CaMOCTOSITEJIBHO COCTaBIAThH IUIAH, aJTOPUTM pEIIeHUs 3a1adu  (Win
€r0 4YacTh), BBIOMpPATh CIIOCOO pEHIeHHs C YYCTOM  HMEIOIINXCS
pecypcoB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U
KOPPEKTHPOBAaTh BAPHUAHTHI PEUICHUN C y4eTOM HOBOH MH(MOpMAIUH.

CaMOKOHTpO/Ib:

BJAJIETh CHOcCOO0aMH  CaMOINPOBEPKH, CAMOKOHTPOJ  mporecca U
pe3ynbTara pemnieHuss MaTeMaTHIeCKON 3aJauu;

NpeaBUIETh TPYAHOCTH, KOTOPbIEe MOTYT BO3HUKHYTh PHU PEUICHUU
3a/laui, BHOCHUTH KOPPEKTHUBBLI B JESTEIbHOCTh Ha OCHOBE HOBBIX
00CTOSITeTBCTB, HAWAEHHBIX OIMMUOOK, BBISIBICHHBIX TPYAHOCTEMH;
OLIEHHMBATh COOTBETCTBHUE pe3yjbTaTa AEATEJILHOCTH IMOCTAaBJIEHHON
EJIM W  YCIIOBUSM, OOBSICHITH IIPUYUHBI JOCTHIKCHUS WU
HEJOOCTYDKEHUsST  IeJH, HaxXoIWuTh  OMIMOKY, JaBaTh  OICHKY
MMPUOOPETEHHOMY OMEBITY.

NMPEAMETHDBIE PE3Y/IbTATbI

Ilpenmernbie pe3yJIbTaThl OCBOCHHUSA ITpumepHoit paboueii
MpOrpaMMbl IO MaTEMaTHKE IPEICTABJICHBI MO TojaM OOydYCHHUS B



CIICAYIONINX pa3mesiax MPOTpaMMbl B paMKaX OTHCIBHBIX KypCOB: B 5—
6 kmaccax — Kypca «Marematuka», B /—9 Kjaccax — KypCOB
«Anrebpay», «I'eomeTpus», «BeposTHOCTh U CTATUCTUKAY.

Pa3BuTHe JIOTHYECKUX MPEACTABICHUW W HABBIKOB JIOTHYECKOTO
MBITIUICHUST OCYIIECTBIISIETCS Ha TMPOTSHKECHWH BCEX JIET OOyYCHHsS B

OCHOBHOH IIKOJE€ B paMKax BCEX Ha3BaHHBIX KypCOB.
IIpennonaraercsi, 4TO BBIIYCKHUK OCHOBHON HIKOJBI CMOXET CTPOUTH
BBICKA3bIBAaHUSA W OTpHULIAHUS BBICKa3bIBaHUH, pacrno3HaBaTh

UCTUHHBIE W JIOXXHBIC BBICKAa3bIBaHUS, TMPUBOAWUTH TNPUMEPBI U
KOHTpIIPpUMEPHI, OoBJIaACCT IIOHATUSAMMU onpeaciicHue, aKkcuoma,
TE€OopeMa, MOOKazaTCJIbCTBO — MW HAYYUTCSA HCIIOJIB30BaTh HUX IIPHU
BBIITOJTHCHHUH y‘Ie6HLIX nu BHey‘Ie6HLIX 3aaa4.

MPUMEPHAS PABOUYAA IMPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHKA». 5-6 KJIACCHI

HEJN U3YYEHUSA YYEBHOI'O KYPCA

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

1. nopomomxenue  (popMHUPOBAHUS OCHOBHBIX MaTeMaTUYE€CKUX
MMOHSITUH (umcio, BEJIMYMHA, reoMeTpuyecKast ¢durypa),
obecreYnBaromnx IIPEEeMCTBEHHOCTh " MePCIEKTUBHOCTh

MaTeMaTH4YeCKOTro 00pa3oBaHus 00y4aroIINXCs;

2. pa3BUTHE  HWHTEJUIGKTyaJlbHbIX U  TBOPYECKHX  CIIOCOOHOCTEH
00ydJarIMXCcsi, IMO3HABATSIIbHOW aAKTHBHOCTH, HCCIEI0BATEIBCKUX
YMEHHI, HHTEepeca K U3YYCHHUIO MaTEeMaTHKH;

3. moxaBeneHHe OOy4YarOMIMXCS Ha AOCTYITHOM JUIsi HUX YPOBHE K
OCO3HaHHWIO B3aHMMOCBSI3M MaTeMaTUKH U OKPY’KaloIlero Mupa;

4. ¢dopmupoBaHHe (GYHKUHOHAIBHOH MAaTEeMaTHYECKOH TI'PaMOTHOCTHU:
YMEHHsSI pAacIlO3HaBaTh MaTeMaTHYeCKHE OOBEKThI B pealbHBIX
KU3HCHHBIX CHUTYyaIUsIX, IPUMCHSITh OCBOCHHBIC YMEHHUS s
pelIeHHsT MPaKTUKO-OPUECHTHPOBAHHBIX 3aad, WHTEePIPETHPOBATH
MOJIy4eHHbIC pe3yJbTaThl W OLEHHUBATh HMX Ha COOTBETCTBHUE
MPaKTUYECKON CUTYyaI[HH.

OCHOBHBIC JIMHHUU COJEpP)KaHHUs Kypca MaTeMaTHKu B 5—6 kiaccax
— apudmeTHdeckas M TCOMETpPHUYECKas, KOTOpPbIC pPa3BHBAIOTCS
mapauieJIbHO, KaXjasi B COOTBETCTBUM C COOCTBEHHOW JIOTHKOM,
OJIHAKO, HE HE3aBUCHUMO OJIHa OT JpPYyroid, a B TECHOM KOHTAaKTE€ U
B3auMoJelcTBUU. Takxke B Kypce HPOUCXOIUT 3HAKOMCTBO c
3JIEMEHTaMH aJireOpbl U OMHUCATEIBbHON CTAaTHUCTHKU.



Wzyuenne apu(METHISCKOTO MaTepuaja HaYMHACTCS co
CHUCTeMAaTH3allMd W Pa3BUTHA 3HAaHUHA O HATypPaJIbHBIX qHuCcnax,
IIOJIydeHHBIX B HadalbHOW 1mkone. [lpm >TOM COBepIICHCTBOBAaHME
BBIUHUCJIUTEIBHON TEXHMKM U (POPMUPOBAHUE HOBBIX TEOPETHUYECKUX
3HAaHWI COYETaeTCs C Pa3BUTHEM BBIYHCIUTEIBHON KYJIBTYPHI, B
YaCTHOCTH C OOyYeHHEM IIPOCTCHINNM NpUEMaM MPHUKUAKHA W OICHKH
pe3yabTaToB  BBIYHCIICHUU. N3yuenne HaATypaJIbHBIX qHCel
npojoJpkaercsi B 6 Kjacce 3HAKOMCTBOM C HaYaJlbHBIMH TOHSTHSIMH
TCOPUH ASITUMOCTH.

Jpyroit kpynHbIii OJOK B colepKaHUU apU(PMETHUUYECKOW JIMHUA —
910 Jpo6u. Hauano um3ydeHuss OOBIKHOBEHHBIX M JIECSITHUHBIX IpoOei
OTHECEHO K 5 kiaccy. DTO MEpBBIA 3Talm B OCBOCHHH ApOOCH, Koraa
MIPOUCXOOUT 3HAKOMCTBO C OCHOBHBIMH HACSIMH, IOHITHSIMH TEMEL.
[Ipu sTOM paccMoTpeHHE OOBIKHOBEHHBIX JApOOEi B IOJHOM O00BEME
MPENIIECTBYET HM3YUYCHHUIO JCCATHYHBIX ApoOeH, 4To IeraecooOpa3Ho C
TOYKH 3pCHUS JOTHKH W3JIOKCHUS YHCIOBOW JIMHHUHM, KOTJa IIpaBUIIa
JNCHCTBUI C NECATHYHBIMUA JPOOSIMU MO>KHO 000CHOBATH yKe
M3BECTHBIMHM QJIITOPUTMaMH BBITIOJIHEHHUSI JEUCTBHIl C OOBIKHOBEHHBIMH
npoOsMu. 3HAKOMCTBO C  JIECATHYHBIMHU IpoOsIMHU pacmupuT
BO3MOKHOCTH  JUIsl TOHHUMaHUsi  OOyYaroUMMUCS MPUKJIIATHOTO
IPUMEHEHUsSI HOBOM 3allMCU NpPU HM3YYCHHH JAPYTUX NPEAMETOB U NP
MMPaKTUYECKOM HcHoik30BaHnu. K 6 Kiaccy OTHecEH BTOpPOIl 3Tam B
W3yYCHUH ApoOel, TJIe TPOUCXOAUT COBEPIICHCTBOBAHHWE HABBIKOB
CpaBHEHHSI W  mpeoOpa3oBaHus  ApoOEil,  OCBOCHHE HOBBIX
BBIYUCIIUTEIIFHBIX aITOPUTMOB, OTTAYMBAaHHUEC TCXHHUKH BBIYHUCICHHUH, B
TOM 4YHCJIE 3HAQYCHHUH BBIPAXKCHHH, COJICPIKAIIUX W OOBIKHOBCHHBIC, W
JIeCSITHYHbIe  ApOOM,  yCTAHOBJIEHHE  CBsi3ed  MExIy HHUMH,
paccMoOTpeHHEe MPUEMOB pEICHHs 3a7ad Ha Apoou. B Hauane 6 witacca
IIPOUCXOIUT 3HAKOMCTBO C MOHSTHEM IIPOIICHTA.

OCOOCHHOCTBIO HM3YUYCHUsS IMOJIOKUTEIPHBIX U OTPHULATSIBHBIX YHCEIl
SIBJIIETCSI TO, YTO OHU TaK)X€ MOTYT PAacCMaTpHBaThCI B  HECKOJIBKO
sranioB. B 6 kiacce B Hauane u3ydeHuss Tembl «[lojiokurenbHble H
OTpHIIATeILHBIC YHCIIa» BhIAeNsieTcss moarema «llempre dyumcma», B
paMKax KOTOpPOM 3HAKOMCTBO C  OTPHUIATSIbHBIMH  YHUCIAMH U
JICHCTBUSIMH ~ C  TIOJIOKUTEJIbHBIMH M OTPULIATEJIbHBIMU  YHCIIAMHU
MPOMCXOJUT HAa OCHOBE COAEPKATEIBHOTO IMOAX0/a. DTO MO3BOJISIET Ha
JIOCTYITHOM YpOBHE ITO3HAKOMHUTH YYAaIlUXCs NPaKTHYECKH CO BCEMH
OCHOBHBIMHU MOHSTHSIMH T€MbI, B TOM HYHCJIE U C IMpaBUIaMH 3HAKOB
pu BBITNIOJIHEHUH apu(METHISCKIX JEeUCTBUH. WN3yuenue
palMoOHAJIBHBIX YHCEJl Ha 9TOM HE 3aKOHYHTCS, a OyJeT NPOJOHKEHO B
Kypce anrebpsl 7 Kjacca, 4YTO CTaHET CIEAYIONIUM TIPOXOJOM BCeX
MIPUHIMITHAIBHBIX BOIIPOCOB, TEM CaMBIM pa3leiICHUE TPYITHOCTEH



obsierdaeT BOCHPHUSTHE MaTepuala, a pachpeieieHne BO BpPEMEHH
CTIOCOOCTBYET MPOYHOCTH MPHOOPETAEMBIX HABBIKOB.

IIpu o0OyueHUM pEIICHUIO TEKCTOBBIX 3amady B 5—6 Kiaccax
HCHOJIB3YIOTCSI  apu(METHYESCKUE MPUEMBl  PELICHUS. TekcToBbIe
3a/la4yy, pellaeMble MPU OTPAOOTKE BBIYHCIUTEIBHBIX HAaBBIKOB B 5—6
KJaccax, pacCMaTpUBAIOTCS 3aJadd CJICAYIOIIUX BHUJIOB: 3aladyd Ha
JIBUYKCHHE, Ha YacTH, Ha IOKYNKH, HAa PabOTy U MPOU3BOAUTEIBHOCTD,

Ha NpPOLEHTHl, Ha  OTHOWIEHHWs ®  nponopumu. Kpome  Toro,
oOydarommuecss 3HAKOMSITCSI C NpPUEMaMM pElIeHHs] 3ajad 1nepedopom
BO3MOXHBIX  BapWaHTOB, yd4aTrcsi  pabotath ¢  WHPOpPMALHEH,

MIPEeACTaBIICHHOW B (hopme TaOIUIl WIIH AUArpamMM.

B Ilpmmepnoii paboueii mporpamMme OpeaycMOTpeHO (GOpMHpPOBaHHE
MIPOIEIEBTUUECKNX  alre0pandeckux IpeacraBieHuil. byksa KakK
CHUMBOJ HEKOTOPOTO 4YHCIa B 3aBUCHUMOCTH OT  MaTeMaTHYECKOTO
KOHTEKCTAa BBOJUTCS TIOCTENIEHHO. byKBeHHass CHMBOJIMKA IIHPOKO
HCTIONIB3YETCSl TPEXIE BCEro s 3alucu OOmMX YTBEPXKACHUH |
MpEIIOKEHUH, dbopmy, B YaCTHOCTH JUIst BBIYUCIICHUS
TE€OMETPUYECKUX BEIMYMH, B KaUE€CTBE «3aMECTHUTEIs» 4HCIA.

B kypce «Maremarnku» 5—6 KiaccoB ImpejcTaBieHa HarisiHas
TeoOMEeTpHs, HaIpaBJeHHAs Ha pa3BUTHE OOpPa3HOro MBIIUICHUS,
IIPOCTPAHCTBEHHOTO BOOOPaXXEHUs, M300pa3UTEIbHBIX yYMEHUH. OTO
BaXXHBIM 3Tall B M3YUYEHUH T'€OMETPHH, KOTOPBIM OCYIIECTBISCTCS Ha

HarjasgaaHO-IMIPaKTHUICCKOM YPOBHE, OImUpacTCsa Ha HarJsiaHO-
06pa3Hoe MBIIIJICHUC 06y‘{a101_unxc;[. bonpnras POJIb OTBOAUTCHA
HpaKTH‘ICCKOﬁ ACATCIIBHOCTH, OIbITY, OKCIICPUMCHTY,

MozenupoBanuto. OOydaronpecs: 3HAKOMSITCS C T'€OMETPUYECKUMHU
¢purypamMu Ha TUIOCKOCTH W B MPOCTPAHCTBE, C WX HOPOCTCUITHUMHU
KOH(pUTypanusiMu, ydaTrcsi u300pakaTb WX Ha HEIWHOBAHHOU WU
KJIeTyaTol Oymare, paccMaTpuUBarOT WX OpocTelmmmue cBoicTBa. B
Ipolecce U3y4YeHHUs HarjJsiJHOW TeOMETpUH 3HAHUS, IOJIyUYEHHbIE
oOyyaromuMuCs B HaYaJdbHOW IMIKOJE, CHCTEMAaTH3UPYIOTCI U
pacLupsIroTCs.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CornacHo yueOHOMY IuilaHy B 5—6  kjmaccax  m3ydaeTcs
WUHTEIrpUPOBAHHBIA IIpeaMmeT «MareMaTuka», KOTOpPbIi BKIIIOUAET
apuMETHYECKUA MaTrepuajdl H HarJSIIHYI0 TEOMETPUIO, a TaKkKe
MPOTICJIEBTUICCKHUE CBEIEHUSI U3 alreOpbl, DJJIEMEHTbl JIOTUKA U
Hayajia ONUCcaTeIbHONM CTATUCTHUKMU.

V4eOHBIH IUIaH HA H3yYCHHUE MAaTEMAaTHKU B 5—O6 Kiaccax OTBOJHT
HE MeHee 5 y4eOHBIX YacoB B HENEIIO B TEUYCHHE KaXKIOrO Troja



0o0yueHust, Bcero He MeHee 340 ydueOHBIX 4acoB

COIAEPKXAHUE YYEBHOT'O KYPCA (ITO TOJAM OBYUEHUA)
5 kiacce

Hamypansnsie uucna u Hyap

HarypansHoe uumcno. Psag  HaTypanbHBIX 4HUCEl. Yucio 0.
M300pakeHne HaTypalbHBIX YHMCEI TOYKaMHU Ha  KOOPJMHATHOU
(4HUCIOBON) MPSIMOH.

ITo3unuonHast cucrteMa cuucieHUs. Pumckas Hymepamus — Kak
opumMep HeHO3HL[HOHHOI7[ CHUCTCMBbI CYHCIICHHA. HeCﬂTI/I‘IHaﬂ cucreMa
CUHUCIICHUSI.

CpaBHeHHE HaTypalbHBIX YHCEIN, CPaBHCHHUE HATypPaJIbHBIX YHCEN C
HyneM. CriocoObl cpaBHeHHs. OKpyTIJICHHE HaTypaJbHBIX YHCEIL.

CrnoxeHue HaTypaJbHBIX YHCEN; CBOMCTBO HYJIS IIPU CIOXKCHUH.
Bberautanne kak  neicTBue, 0OpaTHOE — CIOXCHHMIO. Y MHOXEHHE
HAaTypalbHBIX YHCEN; CBOMCTBA HyJs W €AUHULBI INPU YMHOXEHHUHU.
Henenne kak  geiictBue, oOpaTHOe  yMHOXEHHIO.  KOMITOHEHTHI
JIEUCTBUM, CBSI3b MEXIY HUMU. ITpoBepka pe3yabTara
apudmMernyeckoro nevicteus. IlepemecTUTeIbHOE U COYETATEIIBHOE
CBOMCTBa (3aKOHBI) CJIOXKEHUSI W YMHOXEHUsS, paclpeaeIuTeIbHOe
CBOHNCTBO (3aKOH) YMHOKCHHSI.

HUcnons3oBaHue OykB  nanst  OOO3HAYEHHs]  HEHU3BECTHOIO
KOMIIOHEHTA M 3allUCH CBOMCTB apU(PMETHUECKUX ASUCTBUI.

Jleautenu W KpaTHBIE dYHCJIA, pPA3J0XCHHE Ha MHOXXUTEIH.
ITpocthie u cocrtaBHble uncna. [Ipusdnaku nenumocTtu Ha 2, 5, 10, 3,
9.JleeHne ¢ OCTaTKOM.

CreneHbp ¢ HaTypaldbHBIM ITOKa3aTeJIeM. 3alucCh 4YHCJIa B BHUIE
CYMMBI pa3psiAHBIX CJIAara€MbIX.

YucnoBoe  BbIpa)XEHHUE. Briuncienue  3HaUYE€HUM  YHCIOBBIX
BBIPAXCHUM; IIOPSIIOK BBINOJHEHUSI AeWcTBUH. lMcnosib3oBaHue IIpu
BBEIUMCICHHUAX II€PEMECTUTEIIBPHOTO M  COYETAaTEJIFHOTO  CBOMCTB
(3aKOHOB) CJIOKEHHUSI M yYMHOJKEHHS, PacHpedesIMTEeILHOI0 CBOMCTBA
YMHO>KEHHS.

Jlpoou
IIpencraBinenne o napoOU Kak criocoOe 3amMCU YacTH BEJIUYUHEI.

OOpIkHOBeHHBIE  Apo6u. IlpaBmuibHBIE ©W  HENpPaBWIBHBIE  JAPOOH.
CMmemranHasi  IpoOb; TIpEACTaBICHHE CMELIAHHOM JpoOW B BHUIE
HENpPaBWJIBHONH JpoOM ¥ BBIACICHHE IEJI0H 4YacTu qucia nu3
HEMpaBUWIILHOW ApoOu. M3o0pakenne npoOel ToYyKamMu Ha YHUCIOBOU
npsimoii. OCHOBHOE CBO#CTBO npodOu. CokpaleHue ApoOei.



ITpuBenenne nqpodu kK HOBOMY 3HaMeHarento. CpaBHEeHUE IpoOei.

CroxxeHrne M BBIYMTAaHHE JpoOeH. YMHOXKEHHE W JIeJICHHE JpoOeii;
B3aMMHO-00paTHbIe 1poOu. HaxokneHme dYacTH IEeIoro | IeJI0ro IO
€ro 4acTH.

Hecstnunas 3anuck apodeii. IlpencraBienune aecaTUyHON 1apodu B
BUIE OOBIKHOBEHHOW. M300pa’keHHWe IECATHYHBIX Ipo0eil ToOukaMu Ha
quCcI0BOM TpsmMoili. CpaBHEHHE OECITHYHBIX IPOOCH.

ApudmeTndeckue NEHCTBHSA C ACCATHIHBIMH Apodsmu. OKpyriieHne
JIECSITUYHBIX JIPOOEH.

Pewenue mexcmosvix 3aoau

Pemrerne  TeKCTOBBIX 3azad  apUPMETHYECKAM  CIIOCOOOM.
Pemenue normyeckux 3anad. PerneHue 3amad nepeObOpom  Bcex
BO3MOHBIX BapuaHTOB. Vcnojp30BaHHUE IMPU pPCHICHUM 3a7adv
TaOJIUIL K CXEM.

Pemienne 3amgau, coaepiKalluMX 3aBHCHUMOCTH, CBSI3BIBAIOLINE
BE€JIMYUHBL. CKOpPOCTB, BpEMs, pacCTOSIHUE; IE€Ha, KOJHWYECTBO,
CTOUMOCTb. EIuMHHIIBI HW3MEpeHUs: Macchl, obbeMma, LI€HBbI;
paccTosiHus, BpEMEHH, CKOpocTU. CBs3b MEXIY €AUHULIAMHU
U3MEPEHUs KaXXK10U BEIIUYUHBI.

Pemenue OCHOBHBIX 3a7ilad Ha JPOOH.

IIpencraBiicHUe AAaHHBIX B BUJE TAOJHUI[, CTOJIOYATHIX THATPAMM.

Haznaonasa zeomempus

Harnsigaele npencraBieHusi o ¢Gurypax Ha IUIOCKOCTH: TOYKA,
npsimMasi, OTpe30K, Jyd, Yyroji, JOMaHas, MHOTOYTOJIbHUK,
OKPY’KHOCTb, Kpyr. YroJ. IIpssMoi, ocTpbIii, TYIIOH U pa3BEPHYTHIA
YTITBL.

JnuHa oTpe3ka, METpHYECKHE CIUHUIBI JIIUHBL. J{nTnHa JOMaHOWH,
IIEpUMETP MHOTOYTOJbHUKA. l3MepeHHe U TIOCTPOCHHE YIJOB C
IMIOMOIIBIO TPAaHCHOPTHPA.

Harnsimaeie npencraBieHuss o  (purypax Ha  IUIOCKOCTH:
MHOTOYTOJIbHUK; HOPSMOYTIOJIbHUK, KBaJpaT; TPEyrojJbHUK, O
paBeHCTBE QUTyp.

N300pakenne ¢uryp, B TOM 4YHCIe Ha KjIeTdaTou Oymare.
ITocTpoenue KoHUTyparMii W3 YacTed NPsSIMON, OKPYKHOCTH Ha
HCJIMHOBAaHHOW M KjeTdaToil Oymare. Mcnoip30BaHUE CBOWCTB CTOPOH
W YTJIOB TIPSIMOYTOJILHUKA, KBajgpaTa.

ITnomanps NPSAMOYTroJIbHUKAa U MHOTOYTOJIBHUKOB, COCTaBJIEHHBIX M3
MpsIMOYTOJIBHUKOB, B TOM 4YHcJie  (uryp, H300pakKEHHBIX  Ha
KiIeTdaTol Oymare. EQWHUIIBI U3MEpCHUS TUIOIIAIH.

Harnsmgaele  mpeacTaBiIeHHMS O  NPOCTPAHCTBEHHBIX  (UTypax:
MIPSIMOYTOJIBHBIN TTapaJuIeNeTuIe T, Ky0, MHOTOTpaHHHUKH.



M3o0paxeHne TMPOCTEUIINX MHOTOTPAHHUKOB. Pa3BepTkm Kyba u
nmapaienenuiena. Co3naHue MoOJIeed MHOTOTpaHHHKOB (M3 Oymarw,
[POBOJIOKH, TUIACTUJIIMHA U JIP.).

O0BEM TIPAMOYTOJBFHOTO mapajuiejiernunena, Kyoa. ExumHums
n3MepeHus: ooreMa.

6 xiacc

Hamypansnsle uucna

ApudmeTnueckue JCHCTBUSI C MHOTO3HAYHBIMHU  HATypPabHBIMHU
yuciaMu. YHCIOBBIE BBIPAXKEHUS, MNOPSAAOK NEHCTBUM, HCIIOJIb30BaHUE
CcKkOoOOk. MNcronp3oBaHME TPU BBIYUCICHUSIX I[IE€PEMECTHUTEIBHOTO U
COYETATEIBHOTO CBOMCTB CII0KEHHUS u YMHOXKEHUS,
pacrpeneaIuTeILHOTO CBOICTBa YMHOXCHUS. OxpyriieHue
HaTypaJIbHBIX YHCEII.

Jemutenn w KpaTHBIC YHCIa; HAMOONBINHWN OOIIWI IEIUTENb U
HamMeHbIIlee obmiee KpaTHoe. JIemMMOCTh CYMMBI M IIPOWU3BEIACHHUA.
JleneHue ¢ OCTaTKOM.

Jlpoou
OOBIKHOBEHHAsT JIpoOb, OCHOBHOE CBOMCTBO ApoOW, COKpalleHHE

npobOeii. CpaBHeHHME U yHOpsaodWBaHue ApobOei. Pemienune 3amgad Ha
HaXO0XXJCHUE YaCTH OT IIEJOTO M IIEJOro IT0 ero dacTh. /[poOHoe Yucio
KaK pe3ynabTaT pAelieHus. llpeicraBieHWE OECITUYHON IpoOM B BHUIE
OOBIKHOBEGHHOH JpOOHM M BO3MOXKHOCTH MPEACTABICHUS OOBIKHOBEHHOM
apoOu B Buie JAccITHYHON. JlecsiTuyHble JApoOM W MeTpUdYecKast
cuctema mep. ApudmeTndeckue NEHCTBUS W YHUCIOBBIC BBIPAKCHUS C
OOBIKHOBEHHBIMU U JIECITUYHBIMH JPOOSIMU.

OtHomienue. JleneHne B JaHHOM OTHOIICHUH. Macuira6,
nponoprusi. [I[puMeHeHne TpoONOpIHUN MPHU PEIICHUH 3a7ad.

ITonsitue mnporieHTa. BplUucIeHWEe NOPOIEHTa  OT  BEJIWYHHBI U
BEJIMYMHBI 110 €€ TMPOIEHTY. BhIpa)keHHe NPOIEHTOB NECATUYHBIMHU
npoOsimu. PemeHue 3aad Ha TIPOICHTHI. BbIpa)keHHWE  OTHOIICHUS
BEJIMYWH B MPOICHTAaX.

Ilonosicumenvuvie u ompuyamenvHvie YUCIA

ITonoxutenbHble W OTpULATeNbHBIe uucia. llensie uumciaa. Moxayib
4ucia, TreoMeTpuyeckas UHTEpHpeTanus MOAYJIs quca.
MN300pakenne d4ucena Ha  KOOPJAWHATHOW  mpsiMoil.  YUwuciaoBbie
npomexxyTku. CpaBHeHHe dYnced. ApudMEeTHYESCKHE JICHCTBHUS C
HOJIOKHUTEJIbHBIMU U OTPULATEAbHBIMU YHUCIAMH.

IlpssmoyrosibHass cucremMa KoopAMHAT Ha Iutockoctu. KoopauHathl
TOYKH Ha IUIOCKOCTH, aOcmmcca W opauHaTta. IlocTpoeHMe TO4YEK H
¢Guryp Ha KOOPAMHATHOUN TJIOCKOCTH.



bykeennvie gviparycenusn

ITpumenenne OyKB JUIsl 3alMCH MAaTEMAaTHYECKUX BBIPAXKEHUN U
npeiioxkeHnii. CBolicTBa apudMETHYECKUX JaelcTBUi. BykBeHHBIE
BBIPAXXCHUS W 4YUCJIOBBIC IIOACTAHOBKU. byKBEHHBIE paBEHCTBA,
HaxOXXJGHHE HEHM3BECTHOro KoMmoHeHTa. dopmynsr; (Gopmymsl
IepuMeTpa MW IUIOIIAAW TNPSIMOYTOJbHHWKA, KBajapara, o0ObEMa
napajuiejenumnena u Kyoa.

Pewenue mexcmoswix 3aoau

Pemrerne  TEeKCTOBBIX 3azad  apUPMETHYECKUM  CIIOCOOOM.
Pemenue normyeckux 3amad. PelieHue 3ajad niepedoOpoM  Bcex
BO3MOHBIX BapUAHTOB.

Pemenne 3ajaa4, coacpiKalmnx 3aBHUCHUMOCTH, CBs3bIBAOIIIUX
BEJIMYMHBI: CKOpPOCTb, BpEMs, pacCTOsIHHE;, IleHa, KOJIHWYECTBO,
CTOUMOCTB; IIPOU3BOAUTECIBHOCTH, BpeMs, 00bEM padoThl. EnumHUIEI
U3MEPEHUS: MacChl, CTOUMOCTH; pPaCCTOSHHS, BPEMCHH, CKOPOCTH.
CBsa3b MCXKAY €AUHULaMU U3MCPCHUA Ka)K,HOfI BCJIIMYUHBI.

Pemenue 3aaa4, CBA3AaHHBIX C OTHOWICHHEM, IMPOMOPUHUOHAJIBHOCTBHIO
BCIIMYMH, IPOICHTAMH, pCEIICHHEe OCHOBHBIX 3alad Ha IpoOH U
nporeHtel. OImeHKka U TPUKHIKA, OKPYIJICHUE pe3yibTara.
CocraBiiene OYKBEHHBIX  BBIDQKCHUI IO  YCIOBHIO  3aJayu.
IIpencraBineHne MaHHBIX C MTOMONIBIO TaOmuI U auarpamm. CrtosiduaTeie
JruarpaMMbl. YTCHUEC U IMMOCTPOCHHUC. Yrtenue KPYTOBbIX JUarpamMm.

Haznaonasa zeomempus

Harnsigaele npejacrasieHusi o ¢Gurypax Ha IUIOCKOCTH: TOYKa,
nopsimMasi, OTpPE30K, JIyd, yroj, JOMaHas, MHOIOyIrOJIbHUK,
YeTBIPEXYTOJIBHUK, TPEYTOJIBHUK, OKPYXHOCTB, KPYT.

BzanMmHoOe pacnosioxxeHue ABYX HOpPsIMBIX Ha  INUIOCKOCTH,
napajuJleJbHbIE IIPsIMbIE, IIEPHEHAUKYJISIpHBIE HpsiMble. M3mepenue
paccTosiHuiil: MeXay ABYMsI TOUYKAMH, OT TOYKH A0 OPsIMOM; JUIMHA
MaplIpyTa Ha KBaJpaTHOMN CeTKe.

HN3mepenue u nocTpoeHUE YrioB ¢ MOMOIIbIO TpaHcHopTupa. Buasl
TPEYTOJIBbHUKOB: OCTPOYTOJbHBIN, MNPSMOYTOJbHBIN, TYHNOYTOJIBHBIM;
paBHOOEOPEHHBIN, pPaBHOCTOPOHHUM. YeTBIPEXyroOJbHUK, IPHUMEPHI
4eTBIPEXYrOJBHUKOB. [IpsIMOYronpHUK, KBaapaT: MCHOJIb30BAHUE
CBOMCTB CTOpPOH, yIJoOB, auaroHaiei. M3zoOpaxeHHereomMeTpuiecKux
¢uryp Ha HEIMHOBAHHOW Oymare ¢ HCHOJB30BAHHUEM ITHPKYIIS,
JIMHEWKH, YroJIbHHUKaA, TpaHcnoptupa. IlocTpoeHus Ha KieTdyaTol
Oywmare.

ITepumerp MHOrOyrompHuka. IloHsitTne moomanu  QGUTYpBHI;
eAMHULIBI HM3MEpeHus Iuiomanu. IlIlpubmmkéHHOe HW3MEepeHHe
rromaau GUryp, B TOM 4YHCJIE€ Ha KBaJIpPaTHOM ceTke.



ITpubmmxeHHOe U3MEepeHNEe UTMHBI OKPY XHOCTH, IUIOIIAaIN KpyTra.
CuMMeTpHsi: HEeHTpaJIbHAasl, OCeBas M 3epKajibHasi CHMMETPHH.
IlocTpoeHne CHMMETPUYHBIX (QUryp.
Harmsigaele  mpejacTaBiieHHMss O NPOCTPAHCTBEHHBIX  (Urypax:
rnapajuiesienume]l, KyO, npusMa, NnMupamMuia, KOHYC, MWIMHIAp, MIap |
chepa. HM3obOpaxeHnne MpoOCTpaHCTBEHHBIX ¢uryp. Ilpumepsr pa3BEpTOK

MHOFOFpaHHPIKOB, I_[I/IJ'II/IH,Hpa u KOHyca. C03Z[aHI/Ie Moﬂeﬂeﬁ
IIPOCTPAHCTBEHHBIX ¢uryp (u3 Oymaru, IpPOBOJIOKH, IUIACTHJIMHA |
ap.).

ITousitne o0BEMa; eaMHULIBI U3MepeHus: o0beMa. OOBEM TIPSIMO -
YTOJIBHOTO mapajuiejienuena, Kyoa.

[IJTAHUPYEMBIE TIPEJIMETHBIE PE3VJIbTATBI OCBOEHUSI [TPUMEPHOI
PABOYEU [TPOI'PAMMBI KYPCA (ITO TOAAM OBYUEHUA)

OcBoeHne ydyeOHOTO Kypca «MaTemaruka» B 5—6 Kjaccax OCHOBHOI
IIKOJIBI JIOJDKHO OOECTHeYMBaTh JIOCTHIKEHHE CIEAYIOIINX IPEIMETHBIX
00pa3oBaTENbHBIX PE3yJIbTATOB:

5 xmacc

Yucna u epiuucnenus

1. TloHmmaTh W NPABUIBHO YHOTPEONSTH TEPMUHBI, CBSI3aHHBIC C
HaTypallbHBIMHU  YHUCJIAMH, OOBIKHOBEHHBIMH U  JCCATHYHBIMU
JPOOSIMH.

2. CpaBHHUBaTh u YIOPSIIOYNBATH HaTypaJIbHbIC 4qucia,
CpaBHMBaTh B IIPOCTEHIIMX CiIydasXx OOBIKHOBEHHBIE JpoOH,
JIeCATUYHBIE TPOOH.

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

4. BpmonHATh apu@METHYEeCKHe JCHCTBUS C HATypaJlbHBIMH
YHUCJIaMHM, C  OOBIKHOBEHHBIMH  JPOOSIMH B  IPOCTEHIINX
clydasx.

5. BBIMOJHATH NPOBEPKY, HPUKHUJIKY PE3yIbTaTa BEIYHMCICHUH.

6. OxpyrisTe HaTypaJbHBIE YHCIIA.

Pewienue mexcmoswvix 3aoau

1. Pemarte TeKCcTOBBIC 3a7ayd apUPMETHYSCKHM CHOCOOOM H C
MOMOIIILIO OpPraHU30BaHHOTO KOHEYHOTO nepebopa BCEX
BO3MOYKHBIXBAPUAHTOB.

2. Pemrate 3amadmn, COJEprKallde 3aBHUCUMOCTH, CBSI3BIBAOIIHE
BEJIMYUHBI: CKOPOCTh, BpPEMsI, PaCCTOSIHUE; IIeHa, KOJHUYECTBO,
CTOUMOCTb.

3. Hcnonw3oBaTh KpaTKHE 3aIlUCH, CXCMbI, TaOJHUIBI, OO0O3HAYCHUS



10.

11.

MIpU pEIICHUH 3aiad.
Ilonp30BaTbCsl OCHOBHBIMM E€IMHUIIAMH  HU3MEPEHUS: LICHBI,
MaccChbl; PacCTOSIHUS, BPEMEHH, CKOPOCTH; BBIP@XKATh  OJHHU
EIMHUIIBI BEJIMYUHBI Yepe3 ApyTHE.

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 HPUMEPBl OOBEKTOB OKPYKAIIIECTO MHPA, 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 1iMHBI OTPE3KOB HEIMOCPEJICTBEHHBIM H3MEPEHHEM C
IIOMOIIBIO JIMHEWKH, CTPOUTH OTPE3KHW 3aJaHHOW JUIMHBI; CTPOUTH
OKPY’KHOCTB 3aJIaHHOTO pajuyca.

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

BpraucisiTe niepuMeTp M IUIOIAJb KBajpara, MpsIMOYTOJIbHUKA,
(uryp, cocrTaBIEHHBIX HW3 TNPSIMOYTOJIBHHUKOB, B TOM YHCIIE
(uryp, n3o00pak€HHBIX Ha KJIEeTYaTOW Oymare.

[Tosib30BaThCsI OCHOBHBIMM METPUYECKMMH E€IMHUIAMU HU3MEpPEHUS
JUTMHBI, TUIONIA/IM; BBIPAXKATh OJHH EJIHHHIbI BEJIUYHHBI Yepe3
JApyrue.

PacrioznaBats rapajuiesyienumnen, KyO, HCTI0JI30BaTh
TEPMHUHOJIOTHIO: BepIInHA, peOpo rpaHb, WU3MEPEHHs;, HaXOIUTh
U3MEepeHusmapajesenunena, Kyoa.

Berauciaste 00beM  KkyOa, mnapaiiesienuiie/ia Mno 3aJaHHBIM
U3MEPEHUSIM, ITOJIb30BATHCS SAUHUIIAMH U3MEPEeHUs oO0BbeMa.
Pemarte HeclioKHBIE 33auyM  HAa  M3MEPEHHE  TI'€OMETPHUYECKHUX
BEJIMYUH B NPAKTHYECKUX CUTYaLIHSIX.



6 KJ1acce

Yucna u évtuucienusn

1.

3HaTh W TOHHMMATh TEPMHHBI, CBS3aHHBIC C PA3IUIHBIMHU
BUJIAaMU YHUCEJI U CIOCO0AMU UX 3aIUCH, IIEPEXOAUTH (ECIIH TO
BO3MO>XHO)OT OJHOM (OPMBI 3aITUCH YHUCIIa K IPYTrou.
CpaBHMBaTh M YNOPSAOYMBATH LIEJIbIC YHCJIA, OOBIKHOBEHHBIE
U JeCSATHYHBIE ApOOM, CPaBHMBATH YHCIA OJHOTO M Pa3HBIX
3HAKOB.

BemonHATE, codeTas YCTHbIE W TNHCBMEHHBIE MPHUCMEI,
apudmMeTHyeckrue JAEeHCTBUS C HATypaJIbHBIMH M LEJIBIMHU
YHCJIaMHM, OOBIKHOBEHHBIMH U JECATUYHBIMU  JpoOsiMu,
HOJIOKUTEABHBIMU U OTPULIATEIILHBIMIA YHUCIIAMHU.

BeraucasTe 3Ha4YE€HHUS YHCIOBBIX BBIPAXXEHUM, BBIIIOJIHATH
NPUKUIKY U OLIEHKY pe3yjbTaTa BBIYUCICHUN; BBIINOJIHATH
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 IPSIMOYrOJIBHON CHCTEME KOOpAWHAT C
KOOpJIMHATAMH 3TOW TOYKH.

OKpyIJISITh  1IeJIble YWCIIa W JIECSITUYHBIE JpOOHM, HaXOIHUTh
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.

ITonp3oBaThCs MpU3HaAKaMu JEIUMOCTH, packiiabIBaTh
HaTypajbHble YHCJa Ha MPOCTbIE MHOMXUTEIH.

IMonw30BaThest  MacmTabom, COCTaBIISATh NpOIOpUUN U
oTtHomeHus. Mcmonb3oBaTh OYKBBI UISI OOO3HAYCHUS YHCEI
Npyu  3allUChd ~ MaTeMaTHYECKUX  BBIPQKEHHH,  COCTaBIATH
OyKBEHHBIC BBIp@XCHHS U (OPMYJbI, HAXOOUTh 3HAYCHUS
OYKBEHHBIX BBIpaXKEHUH, OCYILIECTBIISIS HEOOXO0JUMBIC

ITOJICTAaHOBKHA W TIpeoOpa3OBaHUA.
HaxonuTe HEM3BECTHBIN KOMIIOHEHT pPaBEHCTBaA.

Pewenue mexcmoswvix 3aoau

1.

Pemrate MHOTOIIATOBBIC TEKCTOBBIC 3amadyd  apU(PMETHICCKHUM
crioco0oMm.

Pemats 3a7a4m, CBsI3aHHBIE C OTHOIIIEHUEM,
MPOTIOPIIMOHAIIFHOCTBIO BEJIWYHMH, IPOICHTAMH; PEIIaTh TPH



OCHOBHBIC 3a7jayil Ha JPOOM U 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 MIPU PEIIECHUN 3a7ad.

IIpencraBisath WHOOPMAIIMIO C TMOMOIIBIO TaOJHIl, JUHCHHOW W
cronbyaTol auarpamMm.

Haznaonaa zeomempus

1.

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

H300paxars € IMOMOIIBIO LHPKYJS, JIMHEWKH, TpaHCIOpPTHpa Ha
HEJIMHOBAaHHOW W  KJleT4aTol Oymare W3ydeHHbIE IUIOCKHE

reoMeTpudyeckue (Gurypsl u KoH(purypamnmu, CHUMMETpPHYHBIE
dburypsr.

ITosib30BaThCsI TE€OMETPUUYECKUMH IOHSATHSIMH: 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
gepTekax OCTPBIA, MPSIMOM, Pa3BEPHYTHIM M TYIIOW YIJIBIL.
Brraucaare JJINHY HOMaHOﬁ, IepuMeTp MHOTOYTOJIbHHUKA,
HOJIb30BaThCSl €QUHUIIAMU U3MEPEHHUsI JUIMHBI, BbIPAXXaTh OJHU
€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 (QUIYphl, JOCTpauBaHUE 10
OpsIMOYTONbHHUKA; MOJIB30BaTbCd OCHOBHBIMH  €IWHHUIAMH
U3MEPCHHUS IUIOLIAAU; BbIpaXXaTb OJAHU €IMHULBI U3MEPCHUS
IUIOLLAAN Yepe3 ApYyTHUe.



10.

11.

Pacno3naBath Ha MOZEISIX W H300paKCHUAX NHPAMHAY, KOHYC,

LWJIMHIP, MCIOJB30BaTh  TEPMHHOJIOTMIO:  BepLIMHA,  pedpo,
TpaHb, OCHOBaHHE, pa3BEpTKa.

H3obpaxarts Ha KJIeT9aTOH Oymare MIPSIMOYTOJILHBIA
rapauIeJIeUIIeI.

Breraucasate 00BEM TIPSIMOYTOJIBHOTO Tapajulejienunesia, Kyoa,
MOJIb30BAaTHCSI OCHOBHBIMU €IMHHUIIAMH HW3MEpPEHHsI O00beMa;
BBIpaKaTh OJHU €AWHUILILI U3MEPEHUsI 00bEMa yepes3 JIpyrue.
Pemarte HecnoXHBIE 33Jadyd Ha HAXOXJACHHE TI'€OMETPUYECKHUX
BEJIMYHMH B MPAKTUYCCKUX CUTYyaIUsX.



TEMATHYECKOE INIAHUPOBAHUE YYEBHOI'O KYPCA (IIO I'OJAM OBYYEHUS)
5 kanacc (ne menee 170 u)

Ha3zBanue
pazaena (TemMbl)
Kypca (4uCJI0
JacoB)

OcHoBHoOe coaeps:kaHue

OcHOBHBbIE BH/bI 1eATeIbHOCTH
00yuaIuxcs

JJIeKTPOHHBIE
(uudposkie
o0pa3oBare/ibHbIE
pecypcbl)

HarypaJjbHble
LU ER
JleiicTBusiC
HATYpaJbHbBIMH
yuciamu (43 )

HecstTuunas cucrema
CUHNCJICHUSI. Pan
HATypaIbHBIX YHCEJl.

Harypanpubiii psa. Ywucno O.

HartypanbHsble 4quciia Ha
KOOPAUHATHOM OpsIMOMH.
CpaBHeHUe, OKpyTJICHHUE

HaTypaJbHbIX YUCEIL.

Apudmernaeckue OEUCTBUA C

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

Jlemutenun W KpaTHBIC YHCIIA,
pas3ioxxeHue qucia Ha
MHO>XXHUTEIIH. Jenenune C

qI/ITaTb, 3alMMCbhIBAaThH, CPpaBHUBAaTh
HaTypaJdbHBIC YHUCIIa; NpeaJaratb H

00CyKIaTh CIocoobl
YOOPSITOUYNBAHUS YHCEI.
H3ob6paxars KOOPJAUHATHYIO

NpsIMyI0, 0TMe4aTh dYHCJIa TOYKAMH
Ha KOOpPJAMHATHOU npsiMOH,
HAXOJUTh KOOPJIUHATHI TOYKH.
HccaenoBarnb CBOMCTBa
HaTypaJlbHOro psiaa, uyuces 0 u 1 npu
CIIOKEHUU M yMHO>KECHUU.

HUcnouab3oBath NpaBUJIO
OKPYTJIEHHS HATypaJIbHBIX YHCEN.
BpinoaHATH apudmeruyeckue

AelCTBUSI C HATYPaJIbHBIMU YHCIAMH,
BBIYUCJISITH 3HAYCHUST YUCIOBBIX
BBIPOKEHUH CO CKOOKaMH U 0e3
CKOOOK.

3anuceIBaTh IPOU3BEJICHUE B BHUIE

CTETICHH, YUTATH CTEIICHHU,
HCHO0JIb30BATH TEePMHHOJIOTHIO
(ocHoBanmue, IOKa3aTelb),




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

Crenesnn c HaTypaJIbHbIM
ITOKa3aTeIIeM.

BBIYUCJIATH 3HAYEHUSI CTEIICHEH.
BbINOJIHATH NPUKUAKY U OLECHKY
3HAUEHUH YMCIIOBBIX BBIPAXKECHU,
NnpeaIaraTb U NPpUMEeHATh NPHUEMBI
NP0 BEPKH BBIUNCIICHUH.
Hcnonb30BaTh NpH  BBIYHCICHUAX
MIEPEMECTUTEIPHOE M COYETATEIbHOE
CBOHCTBA CIIO)KEHUS M YMHOXXEHUS,

pacrpeeuTenbHOe CBOWCTBO
YMHOXeHUsS;  (OpMyJUpPOBATHL U
NPUMEHSATH npaBuJa
npeoopa3oBaHUs YHCJIOBBIX

BBIDKEHUH Ha OCHOBE CBOMCTB
apu(PMETHYCCKHUX NCHCTBUI.




YHucnosble BBIPAXKEHUS;
MOPSAAOK ACHUCTBUH.

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

HccienoBarnb YHCJIOBBIE
3aKOHOMEPHOCTH, BbIABUIaTh "
000CHOBBIBATH TUIIOTE3bI,
¢popmyaupoBaTs 00001IeHHA W BBIBOJbI
o pe3yibTaraM MPOBEICHHOI O
HCCIIEIOBAHMUSI. DopmMyIUpPOBATH
ompejaeJieHUsl JEJIUTENIsT U KpaTHOro,
Ha3bIBaTh JCINUTEIIM U KpaTHbBIC YHCIA;
pacno3HaBaTh IPOCTBIE U COCTaBHBIC
yucia; ¢GopMyJUpPOBAThE U NPUMEHSThH
NPU3HAKHU JIEJIMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATh AJTOPUTM  Pa3JI0KCHUSA
qpciia  Ha  TPOCTBIE  MHOXKHUTEIIH;
HAXOJAUTh OCTaTKU OT JCJICHUA U
HETIOJTHOE YacTHOE.

Pacno3HaBaTh HCTHHHBIE U JIOXKHBIC

BBICKa3bIBaAHUS 0 HaTypaJbHBIX
qucliax, MNPUBOAUTL MNpPUMEPblI U
KOHTPIPUMEPHL, CTPOUTH
BBLICKa3bLIBAHUS u OTpUIIAHUS
BBICKa3bIBAaHU U o CBOMCTBax
HATypaJbHBIX YHCE.

Kouncrpyunposarth MaTeMaTHYeCKHe

NMPeAJIoKeHUS] C TIOMOIIBIO CBI30K «ID»,
«UII», «ECIU..., TO...».

PemaTtn TEKCTOBBIE 3a7auu
apuPpMeTHIECKUM criocooom,
HCMOJIb30BATh 3aBHCHUMOCTH MEXIy
BEJIMYNHAMHA (cxkopocTb, Bpems,
paccrosiHue; LIeHa, KOJIMYECTBO,
CTOMMOCTh U JIp.): AHAJIU3MPOBATH U
OCMBICJIUBATH TEKCT 3aJa4u,

JJIEKTPOHH
ble
(uudposbie
oOpa3oBareJ
bHbIE

pecypchl)




nepepopmMyIMpoBaTh yCIIOBUE,
H3BJEeKATh  HEOOXOJMMBIE  JIaHHBIC,
YCTAHABJIMBATE 3aBUCHMOCTH MEXIY
BeJINYMHAMH, CTPOMTh  JIOTHUYECKYIO
LENO0YKY pacCyKICHUM.

MopaeanpoBaTtb XOJ peIICHUs 3adadu
c MIOMOIIBIO pUCYHKa, CXEMBI,
TaOIUIIB.

IlpuBoautrs, pa3duparb, OLEHUBATH
pas3indYHbIC€ PCUICHHA, 3allMCHU PCUICHUH
TEKCTOBBIX 3ajad.

KpuTHuyeckn OleHMBATHL ITOJTYyYCHHBIN

pe3yibTar, OCYIIECTBJISITh
CaMOKOHTpOJIb, TMIPOBEPsisi OTBET Ha
COOTBETCTBHE  YCJIOBHIO, HAXOJAHUTh
OLIHOKH.

Pemath 3a7aun ¢ moMolnpro nepedopa
BCEX BO3MO>KHBIXBapHUAHTOB.

3HAKOMHUTBCSI € HMCTOpPUell pa3BUTHS
apudMeTHKH




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

OcHoBHOE cojep:kaHue

OcHOBHBIE BH/BI 1eATEJIbHOCTH
ol0yyamommuxes

JIeKTPOHHBIE
(uudposbie
00pa3oBaTeIbHBI
e pecypchbl)

Harasaanas
reoMeTpus.
JIMHUM Ha
miockoctu (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. IIpsimoii, OCTpBIN,

TYyHNOW W Pa3BEPHYTHIH yIJbI.
N3mepeHue yrios.

IIpakTuueckas
«llocTpoeHue yrios»

pabora

PacnosHaBaTth Ha uepTexax, pUCYyHKaXx,
ONNICHIBATD, HCTIONIB3Y S
TEPMUHOJIOTUIO, M  HM300paxkaTrh C
TIOMOIIIBIO YEPTEIKHBIX HHCTPYMEHTOB:

TOUYKY, NpSIMyIO, OTPE30K, JIyd, YIOJ,
JIOMaHYI0, OKPY>XHOCTb.
PacnosHaBaTb, NPUBOAUTHL NPHUMeEPbI

O00OBEKTOB pEaTbHOTO MHpA, HMCEIOIINX
dbopmy wu3ydYeHHBIX (HUTYp, OLEHHBATH
WX JIMHEHHBIC pa3Mephl.

Hcnonb3oBaTh JUHEHKY U
TPAHCIIOPTUP KaK HHCTPYMEHTHI ISt
MIOCTPOCHUSA U U3MEPEHUS: H3MePATh
JUIMHY OT-pe3Ka, BeJINUYNHY YTJIa;
CTPOUTH OTPE30K 3aITaHHON JJIUHBI,
yroJ1, 3aJJaHHOI BEJIMYUHBI;
OTKJAABIBATH I[TUPKYJIEM pPaBHbIC
OTpE3KHU, CTPOUTh OKPY>KHOCTh
3amaHHoro paanyca.M3o0paxats
KOH(MUTYypanuyu reoMeTpuyeckux Guryp
H30TPE3KOB, OKPY)KHOCTEH, HX
yacTell Ha HEJIMHOBAHHOWH KJIETYATOU
Oymare; npeajaraTb, ONMUChHIBATh M
00CyKIaTh CIIOCOOBI, AJITOPUTMBI
ITOCTPOCHMUS.

PacnosnaBate u wu3o0paxars Ha
HEJIMHOBAHHOW W KJIETYaTOW Oymare




MPSIMO¥A, OCTPBIH, TYIIOH, Pa3BEPHYTHIH
YIJbl; CPABHUBATH YTJIBIL.

BbIuucjasaTh JJINHBI OTPE3KOB,
JIOMAaHBIX.
IHonumarthb ) 4 HCIIOJb30BaATh npu

pellleHUH 3a/a4 3aBHCHMOCTH MEXIYy
SIUHULAMH  METPHUYECKOH  CHCTEMBI
Mep; 3HAKOMHUTBCH C HEMETPHYECKUMHU
CHCTEeMaMU Mep; BBIPAXKATH JUINHY B
pa3nuYHBIX ~ €QUHHIAX  U3MEpEHHSI.
HccaenoBatnh urypsr u
KOH(HUTypaluu, UCIONb3ysl HH(PPOBHIC
pecypcsl

OObLIKHOBEHHBIE
npoou (48 1)

JpoO6sb.

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

IIpumenenue OykB JAJIs1
3alucu MAaTEMATUYECKUX
BBIPAYKEHUI NIIPEIIIOKEHU U

MonaesiupoBarhb B rpaduyeckoit,
npeaMeTHOW  ¢opMe, C  ITOMOIIBIO
KOMIIBIOTEpPA IOHSTHS U CBONCTBA,

CBsI3aHHBIE C OOBIKHOBEHHOH JIPOOBIO.
YuraTh U 3aNMCHIBATH, CPABHUBATH
OOBIKHOBEHHBIE npoOw, mpeaIaraThb,
000CHOBBIBAaTh U 00CYKIATH CHOCOOBI
YIIOPSIOYUBAHUS TPOOEH.

HN3o06paxkars OOBIKHOBEHHBIC JpOOH
TOYKaMHd Ha KOOPJAUHATHON IIpSIMOM;
HCIO0JIb30BATH KOOPJIMHATHYIO
NPSIMYIO JJISI CPaBHEHUS APOOEH.
®opMyJINPOBATH, 3anuchbIBaTh c
NMOMOIILI0 OYKB OCHOBHOE CBOWCTBO
OOBIKHOBEHHOW JpoOH; MCMOJb30BaTh
OCHOBHOE CBOWCTBO Ipobun hinié
COKpaleHus: 1podeil M npuBeneHUs
IpoOH K HOBOMY 3HAaMEHATEITIO.




IpeacTaBiasiTh CMCHIAHHYIO JpoObL B
BUJC  HEMNPaBUJIBbHOW U  BBIICISITH
[EeJIYI0 YacTh YWC]IA W3 HENPaBHILHOMN
poou.

BpINOJHATH apudpmernyeckue
JelicTBUSl ¢ OOBIKHOBEHHBIMH JPOOSIMH;
NMPUMEHATH cBoOlicTBa
apu(pMEeTHICCKUX nercTBui s

pauuoHaIU3aMi BBIYUCICHUN.
BbINOJHATL NPUKUAKY M OLEHKY
pe3yibTaTta BBHIYMCICHUH; Npeajaratb W
NPUMEHATH MPHEMBI NPOBEpPKH
BBIYHMCIICHUH.

IlpoBoauThs mHcCcIeIOBAHUSA CBOMWCTB
npobeit, Onupasich Ha  YHCJIOBBIC
SKCIEPUMEHTHI (B TOM YHCIIC C
TMOMOIIIBIO KOMITBIOTEPA).
Pacno3HaBaTh HWCTUHHBIE U JIOXKHBIE
BBICKA3bIBAaHUS O JPOOSX, NMPUBOAUTH
npuMepbl U KOHTPOPUMEPHI, CTPOUTH

BbICKA3bIBAHUSA u OTpULIAHUS
BBICKa3bIBaHUH.

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

3aJadyyd Ha HaXO0XIACHHEC YaCcTu LECJI0Io
" 1ICJ0ro 1o €ro 4actu, BBIABJIATHD HX
CX0ACTBA M pa3invius.




MopeaupoBaTh XOJ pPEIICHHS 3afadu
c TIOMOIIBIO pUCYHKa, CXEMBI,
TaOIUIIB.

IIpuBoauThL, pa3éupaTbh, OLUCHHUBATH
pa3Iu4HbBIe PELIeHUs, 3allUCU pPEIICHUuN
TEKCTOBBIX 3ajad.

Kpurnyecku oueHUBATHb IOJYyYECHHbIH

pe3yJibTar, OCYIIIECTBIISATH
CaMOKOHTpOJIb, TMIPOBEpPsisi OTBET Ha
COOTBETCTBHE  YCJIOBHIO, HaXOIHUTh
OIIHNOKH.

3HAKOMHUTBCSI ¢ HCTOpPUEN pa3BUTHS
apuPMETHKU

Harasgnas
reoMeTrpus.
MHOroyroJibHu
k(10 4)

MHOTOYyTrOJbHUKHU.
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

OnuceIBaTh, HCIOJIb3YS
TePMHMHOJIOTHIO, H300paxkaTh c
MOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB
U OT PYKH, MOJEIHPOBATH M3 Oymaru
MHOIOYTOJIBHUKHU.

IIpuBoauTs NpUMEPbI  OOBEKTOB
peallbHOTO MUpa, HUMemuX (opmy
MHOIOYTOJBHHUKA,  MOPSIMOYTOJbHHKA,
KBajapaTa, TPEyroOJIbHUKAa, OLeHUBATh
UX JIMHEMHBbIE pa3Mepbl. BbIUHMCIATS:

IIepuMeTp TpeyTOoJIbHHKA,
MIPSAMOYTOJILHUKA,  MHOTOYTOJILHUKA;
IUIOIIAb IPSIMOYTOJBHUKA,

KBaJpara.

H3o00paxarts OCTPOYI'OJIbHBIE,

IPSIMOYTOJIFHBIE 51 TYHOYTOJIFHBIC
TPEYTOJIbHUKMU.




Crpouts Ha HEJIIMHOBAaHHOM 51

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

CBOICTBa MNPSIMOYTOJILHHKA, KBajpara
IMyTEM DKCIEPHUMEHTa, HaOJII0JIeHMUS,
U3MEepeHus, MOJCIUPOBAHUS;
CpaBHMBaTh CBOWMCTBa KBagpaTa WU
MIPSIMOYTOJIbHUKA.

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

Pacno3zHaBaTh HCTHHHBIC U JIOXKHBIC
BBICKA3bIBaHUSI O MHOTOYTI'OJIbHUKAX,
NPUBOANTH NpUMepbI "
KOHTPIIPUMEDBI.

HcciienoBaTh 3aBHCHMOCTB IUJIOIIAIH
KBajJpaTa OT JJIMHBI €r0 CTOPOHBI.
Hcnoab3oBare cBOMCTBA KBaJIpAaTHOU
CeTKH  JUIsl  IMOCTpoeHus  Guryp;
pa3duBarhb IPSIMOYTOJIEHUK Ha
KBaJIpaThl, TPEYTOJIbHHUKH;
COCTABJATH (QUIYpHl M3 KBaJIpaTOB M
MPSIMOYTOJIbBHUKOB M HaXxOJWUTh UX
miomanab, pa3ouBaTth (UIypsl Ha
NPsSIMOYTOJILHUKA W KBajJpaThl U
HAXOJIUTh WX IJIOMIAJb.

BpIpa:kaTh BEIWMYMHY IUIOMIAAA B
Pa3IMYHBIX CAMHHULAX HW3MEPEHUs




METPUYECKON CHCTEMBI Mep, NOHMMATh
H HCHOJb30BATh 3aBHCHUMOCTH MEXIY
METPUYECKHMH EIWHUIAMH H3MEpPECHUS
IJIOIIAgH.

3HaKOMHTBHCH c npuMepaMu
NpUMeHeHHs1 ITUIOIIAJIM W TEepUMeTpa B
MIPAKTHYECKUX  CHTYaLHAX. Pemats
3agaqn u3 peanbHOU KU3HH,

npexiaratb M 00CYXKIaTh pa3jHYHbIE
crocoObl peleHus 3aaa4y

BpINoJIHATH apupMeTHIeCKue
JIICHCTBHASL C JECATHYHBIMU JPOOSMU;
BBINOJHATH MNPUKHAKY M  OUEHKY
pe3yiibTaTa BBIYUCIICHUM.

IlpumensaTs cBOlcTBAa
apupMETHISCKAX nerucTBuit IS
paloHaIU3alu BBIYUCIICHUH.
IIpuMeHATs NPABWIO OKPYIJIEHHS

JECATUYHBIX npoObeit. IIpoBoaurs
HCCJIEIOBAHUA CBONCTB JIECATHYHBIX
npobeit, omnupasich Ha  YUCJIOBBIE
SKCIIEpUMEHTBI (B TOM 4YHCIE ¢
ITIOMOIIBI0 KOMITBIOTEpPA), BBIABHUIaTh
THNOTE3bI U MPUBOJIUTH X
000CHOBaHUS.

Pacno3HaBaTh WCTHHHBIE W JIOKHEBIE
BBICKA3bIBAaHUS O JPOOSX, NMPUBOAUTH
npuMepbl U KOHTPOPUMEDPHI, CTPOUTH
BbICKA3bIBAHUSA u OTpUIIAHUS
BBICKA3bIBAaHHM.




Pemartnb TEKCTOBBIE 3aJ1a4H,
cozepykalue ApoOHbIC [aHHbIE, W Ha
HaXOXJEHUE 4YacTU 1eJIOT0 M LEeJIOro
IO €ero  4YacTH; BBIABJIATH  HX
CXO0ACTBA M Pa3JIMYMIL.

MoaeanpoBaTh XOJ peIICHUsA 3a7add
C TIOMOIIIBIO PUCYHKA, CXEMBI, TAOIHUIIBI.
IIpuBoauTHL, pa3éupaTb, OLUCHHUBATH
pa3Iu4HbIE peueHus, 3aMucHu
pElLIEHUN TEKCTOBBIX 3a/ad.
OnepupoBaTh JIPOOHBIMH YHCIAMH B
peanbHBIX )KU3HEHHBIX CUTYyalUsX.
KpuTrnyecku oueHUBATH IOJYyYECHHbIH

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

3HAKOMHUTBCSI € HMCTOpPHUell pa3BUTHS
apupMeTuKu

Harasanas
reoMeTpusl.
Tesia u purypsol
B IPOCTPaHCTBE

O w

MHOTOrpaHHUKHU.
HN3o6paxxenue
MHOT'OT'PaHHUKOB. Mopnenu
OPOCTPAHCTBEHHBIX Tel.
IIpsimoyronbHbIH
rnapauliesjIennIen, KyO.
Pazseptku KyOa U
napauiesIeIuIea.
IIpakTnueckas pabota

«Pa3BepTKa KyOa».
O0BeéM Kyba, MPSMOYTOJHLHOTO

Pacno3HaBaTh Ha uyepTe:kax, PHCYHKAX,
B OKpY’KalleM MHpPe MPsSIMOYTOJbHBIN

napajuieNienumnes, Ky0, MHOTOIpaHHHUKH,
ONHUCHIBATH, HCIOJIb3YH
TePMHMHOJIOTHIO, OLleHNBATh
JINHEHHBIEC pa3Mephl.

IpuBoauTs NpuUMepbI 0O0BEKTOB
peasibHOrO MHpa, HUMemMX (Gopmy
MHOTOTPaHHHUKA, MPSIMOYTOJIBHOTO

napajuiesienuiieia, Kyoa.
HN3o06paxkaths KyO Ha KieTyaTtod Oymare.
HccaenoBaThb cBOMiCcTBa KyOa,




mapajuiejenvuieaa

OpsAMOYTOJIBHOT'O napajuieaenuicaa,
MHOT'OTPAaHHUKOB, HWCIIOJIB3YsI MOICIIN.
Pacno3naBarthb nu n306pamaTb

pa3BepTkH Kyba ¥ mMmapajuielienurnena.
MopeaupoBaTh Ky0 U mapaieienunes
n3 OyMarm ¥ TIPOYMX MaTEPHAJOB,
O00BSICHATH CIIOCO0 MOJEIUPOBAHUSL.
Haxonuth wu3MepeHHs, BBIYUCIATH
IIomiaab IOBEPXHOCTH, O00BEM KyOa,
MIPSIMOYTOJIBHOTO rapauIeJIeuIe1a;
HCCJIEA0BATH 3aBHCHMOCTL OOBEMaA
Ky0a oT JuHBI ero pebpa, BBIABUIATH
U 000CHOBBIBATH I'MIIOTE3Y.
Ha6aopath W NpoOBOAMTH aHAJIOTMU
MEXy TOHSITHUAMH IUIOIIAAN U 00bEMa,
nepuMeTpa " I1UJIoMAANn IMMOBEPXHOCTHU.
Pacno3HaBaTh HCTHHHBIE W JIOXKHBIC
BBICKA3bIBaHWSI O  MHOTOIpAaHHUKaX,

NMPHUBOJAUTH MpUMepbI u
KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBAHUSA u OTPHUIIAHUS
BBICKAa3bIBaHUH.

PemaTh 3ajaun 13 peajqbHON KU3HU

IloBTOpeHuUEe U
0000menue(10
)

[ToBTOpCeHHE OCHOBHBIX
MOHSITUH HW METOAOB Kypca 5
KJlacca, 0000IeHe 3HaHui

BpruucisTh  3HAQ4YEHUS  BBIPAXKEHUM,
colep)KalmuxX  HaTypaJdbHBIE  YHCIHA,
OOBIKHOBEHHBIE W JIECATHYHBIE JIpOOH,
BBIMIOJIHATE ITPeoOpa3oBaHUS YHCEI.

BeiOuparh cnocod cpaBHEHHsS 4YuCel,
BBIUHCJICHUH, INPUMEHSATH CBOMCTBA
apu(pMETHISCKUX JerncTBU IS
panMoHanu3anun BBIYMCIICHUM.
OCymecTBISITh CaMOKOHTPOJIb




BBITOJHSIEMBIX NEeNUCTBUI Hu
CaMOTIPOBEPKY pe3ynbTara
BBIYMCIICHHUHN.

Pemiate 3amaum W3 peanbHON KU3HMU,
OPUMEHITh MaTEMaTUYECKUE 3HAHHUS

JUIsL  pelieHus 3ajad u3 IPYTHUX
y4eOHBIX TIpenIMeToB. Pemats 3amaun
pa3HbIMU criocobamu, CpaBHUBATh

COCOOBI peIIeHUs 3aJadd, BEIOUpPATh
panMoHaIBHBIH CcIIoco0




6 kaacc (He menee 170 v)

Ha3panue
paszjaena (TemMbl)
Kypca (4ucio
4acoB)

OcHoBHOe cojep:kaHUe

OcHOBHBIE BU/BI TeATEIbHOCTH
o0yuarommxcst

DJIeKTPOHHBIE
(uudposBkIie
00pa3oBaTeIbH
ble pecypchl)

HartypaJibHble
gucaa (30 1)

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.

BoinoyiHATL apudMeTnyecKkne JaeiicTBUs
C MHOT'O3HAa4YHbIMU HaTypaJbHBIMU
JUCIIaMH, HAXOAWTH 3HAYEHHS YHCIOBBIX
BBIpOXCHUH €O CKOOkamMu u 0e3 CKOOOK;

BBIYHCIATH 3HAYeHHUs BBIPAXCHUH,
cozepKalux CTCIEHHU. BbinoaHATHL
NPUKHAKY | OIIEHKY 3HauYeHNH
YHCIOBBIX BBIpaXKCHUH, NPUMEHATH
MPHEMBI NMPOBEPKHU pesynbTara.

Hcnouab3oBaTh npu BBIYMCJICHUSX
MIePEeMECTUTEIHHOE n coueTraTeslbHOe
CBOMCTBA  CJIOKEHUS U YMHOXEHMS,
pacnpenenuTeabHoe CBOICTBO

YMHOKE€HHUSI OTHOCUTEIBHO CIIOKEHUS,
CBOMCTBa apu(PMETHUESCKUX IECUCTBUH.




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

Pemnienune TeKCTOBBIX 3a/1a4

HccaenoBarb YHUCJIOBBIE
3aKOHOMEPHOCTH, IIPOBOJUTH YHCJIOBBIC
SKCIIEPUMEHTHI, BbBIIBUI'aTh "
000CHOBBIBATHLIHIIOTE3bI.

DopMyIUPOBATH ompeneaeHus
JICIIUTENISI W KPaTHOrO, HAUOOJIBIIETO
olmiero jgenurens u HauMEHBIIIETO
o0IIero  KpaTHOTO,  IPOCTOrO u

COCTaBHOI'O YHCEJ;, MCIOJIL30BaTh OTHU
MOHSITHS TIPU PCIICHUHU 3ajad.
IIpuMeHATHh AaJTOPUTMBI BBEIYHUCICHUS
HauOOJIBIIETO  OOIET0  AEIUTENsT WU
HAWMEHBIIIETO OOIIEero KpaTHOTO IBYX
YHCEJ, aJTOPUTM pAa3JIOKCHUSI YHCa Ha
MPOCTHIC MHOXKHUTEITH.

HccaexoBaTh yCIOBHS ICITUMOCTH Ha 4 U
6. UccaenoBaTh, 00CyKIaTh,
dopmyaupoBaTr U 000CHOBBLIBAThH
BBIBOJI O YETHOCTH CYMMBEI,
MMPOM3BEICHUS: JIBYXUYCTHBIX UYHCEN, IBYX
HEUYETHBIX YHCJIC, YSTHOIO U HEUCTHOT'O
YHCell.

HccaeaoBarb CBOMCTBA JISJIMMOCTH
CYMMBI ¥ TIPOU3BEJICHUS YHUCEII.
IlpuBoauTH MpUMepPHI qucen c
3aJITaHHBIMU CBOWCTBaMH, PAacHO3HABATH
BepHbIe U HeBEPHbIE YTBEPXKICHUS O

CBOlicTBaX  4HCEl, onposeprarb
HEBEPHBbIE YTBEPXKIEHHUS C IIOMOLIBIO
KOHTPIPUMEPOB.

KoncrpynpoBath MaTeMaTH4YecKHe




NMPpEAJIOKECHUS C ITOMOIIBIO CBA30K «H»,
I, KECIH..., TO...».

Pemartnb TEKCTOBBIE 3a7a4H,
BKJIFOYAKOIIHE HOHSITUS IEJIUMOCTH,
apupMETHICCKUM crocooom,
HCIIOJIb30BaTh epedop BCEX

BO3MOYHBIX BapHUaHTOB.
MopeJupoBaTh XOJ PEIICHUS 3aJadd C
IIOMOIIIBIO PUCYHKA, CXEMBI, TAaOJINIIBI.
IlpuBoautrs, pa3duparb, OLEHUBATH
pa3nUYHBIC PEUICHUs, 3alMCH PEIICHUH
TEKCTOBBIX 3ajad.

Harasagnasa
reomMeTpHsl.
IIpsimMblie HA
naockoctH (7 u)

[lepnieHIUKYIISIpHBIE IPSIMBIE.
[lapasnenbHble NPsSMBIE.
PaccrosiHue Mexy JByMsI TOUKaMMU,
OT TOYKU /10 IIPSMOM, JUIMHA ITyTH HA
KBaJIpaTHOU CETKE.

[Ipumepsl NPSAMBIX B IPOCTPAHCTBE

Kpurnyecku oneHMBATH MOJTYy4YEHHBIN
pe3yabpTaT, HAXOAUThH OIINOKH,
OCYIIECTBJISITh CAMOKOHTPOJIb,

MIPOBEPsIst OTBET HA COOTBETCTBUE
YCIIOBHIO.

Pacno3HaBaTh Ha 4epTekax, PHUCYHKax
Cilydau B3aMMHOTO PACIIOJIOKEHUS JBYX
MPSIMBIX.

HN306paxkaTs ¢ MOMOIIBI0 YEePTEKHBIX
MHCTPYMEHTOB Ha HEJIMHOBAaHHOU U
KJIeT4aTod Oymare JBe
IepeceKaroniuecs mpsmMeie, Be
mapaajICJabHBIC MPAMBIC, CTPOUTH
HNPSIMYIO, NEPHEHIAUKYJISIPHYIO NaHHOM.
IIpuBoaANTHL NpUMeEPHI MapaJICIHFHOCTH
U NEPHEHIUKYIISIPHOCTU MNPSIMBIX B
NPOCTPAHCTBE.




Pacno3HaBaTh B MHOTOYyrOJIBHUKAX
MIEPIEHANKYIJISIPHBIC U TIapajuleIbHbIe
CTOPOHBI.

HN300paxars MHOTOYTOJIBHUKH C
MapauIeTIbHBIMU, IEPIIEHINKYIIPHBIMHU
CTOpPOHAMH.

HaxoauTh paccTOSHUE MEXAY ABYMsI
TOYKaMH, OT TOYKH 10 NPSAMOH, TIINHY
IyTH Ha KBaJpPaTHOU CETKEe, B TOM YMHCIE
HCT0JIb3Ysl LHU(POBBIE PeCypChl

{poou (324)

OOBIKHOBEHHAS npoOb,
OCHOBHOE CBOMCTBO Jpo0wu,
COKpallleHHue npobeit.
CpaBHeHue u
YIOpsiIOYNBAaHUE JApOOEH.
Jecsatuunble  apodu U
MeTpudecKas cucrema
Mep.

Apudmerndeckne HEHCTBHA C
OOBIKHOBEHHBIMH u
JECATUIHBIMU APOOSMH.

OrtHouenue. JleneHue B JAHHOM

OTHOIIECHHH. Macira6,
MPOIIOPLIHS.

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

Pemiennie  TekCTOBBIX  3ajad,

CpaBHUBaTh M YHOPS/04MBATHL apodH,
BBIOHUPATH CNOCO0 CpaBHEHUS POOCH.
I[IpencraBisiTh AeCATUYHBIE IPOOU B
BUJIE OOBIKHOBEHHBIX npobei "
OOBIKHOBEHHBIC B BUJI€ JECITUIHBIX,
HCIOJIb30BATH IKBUBAJICHTHBIC
npeacTaBJeHUs JPOOHBIX YHCENI IPU HUX
CpaBHEHHH, MPHU BBIUYUCICHUSIX.
Hcnonb3oBaTh  JecATHYHbIE  OpoOM  IIpH
npeoOpa3oBaHUM BEJIMYMH B METPUYECKOU
cUcTeME Mep.

BrmmonHATe apudmMeTnueckue OercTBUS ©
OOBIKHOBEHHBIMU M JIECSITHYHBIMU JIPOOSIMU.
Brruucnsate 3HAYCHUS BBIpaKEHU,
COJIeprKaIiX OOBIKHOBEHHBIE M JICCATHYHbIE
JIpoOu, BBITOTHATH NMpeodpa3zoBaHus Ipobei,

BEIOMpaTh CHOCOO, WPUMCHITH CBOMCTBa
apuUPMETHIECKUX JIeUCTBUI TS
palMOHAIN3AUU BHIYUCIICHUH.

CoCTaBNATh OTHOIIEGHUS W  IPOIIOPITHH,




COJIepKALIIX apoou u
OPOLCHTHI.

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

HaxOJWTh OTHOWICHNWE BEIWYHWH, [JEIUTh
BEIMYMHY B JaHHOM OTHOIIeHMH. Haxomutb
9KCIIEPUMEHTAIBHBIM ~ IIYTEM  OTHOIICHHE
JUTUHBI OKPYXXHOCTH K €€ TUaMeTpy.
WaTtepnpernpoBats MacmTad Kak OTHOIICHHE
BEJIMYMH, HAXOAUTh MacIiTal IaHa, KapTel U
BBIYHCIIATH PACCTOSHHSA, HCIIONIB3Ys MacIITao.
OOBSICHSATD, YTO TaKOE MPOLEHT, YHOTPEOIITh
00OpOTBI pedn CO CIIOBOM  «IPOLECHTY.
BrlpakaTh MpoueHThl B Apo0sX U ApodH B
MIPOLIEHTAX, OTHOIICHNE JIByX BEIMYHH B
MPOLICHTaX.

BBIUMCHATE TPOIEHT OT YMCIIA W YHCIIO TI0 €T
npoueHty. OKpyrisaTh ApoOM W TPOLCHTHI,
HaXOJWUTh MPHOJIVKEHHS YUCETL.

Pemlatp 3amau  Ha  9acTH, NPOLEHTHI,
NPOTIOPIIMK, ~ Ha  HAaXOXJAeHWe  JApoou
(mporieHTa) OT BENIMYHMHBI U BEJIUYMHBI 1O €¢
npobu  (mporeHty), npodwm  (TpoleHTa),
KOTOpBIH COCTaBJISIET OJHA BEJIMYMHA OT
apyroit. IlpuBoauth, pa3Ouparh, OLEHUBATH
pasiuuHble  pEIIeHMs, 3alkCH  PEelICHHH
TEKCTOBBIX 3aj1a4.

W3Bnekarpb wHpOpManuioo W3 TAOMMI] WU
JuarpaMM, HMHTEPIPETUPOBATH  TaOJIMYHbIE
JIaHHBIE, OTIpEICIIATh HanOoJIbIIIEE u
HaMMEHbIIEE U3 PE/ICTABICHHBIX JAHHBIX

Harasignas
reoMeTpusl.
CumMmetpusi(64)

OceBast cHUMMETpPHSL.
LleHTpanpHass CUMMETPHSI.

IToctpoenue

PacmoznaBaTtsb Ha yeprexax u
n300paKeHUsAX, HM300pakaTh OT pPYKH,
CTPOUTHL C T[OMOIIBIO HHCTPYMCHTOB
purypy (oTpe3ok, JIOMaHYIO,




CUMMETPHUYHBIXUTYD.

IIpakTuueckas padorta
«OceBasiCUMMETPUSI.

CI/IMMeTpI/IH B MPOCTPAHCTBEC

TPEYTOIbHUK, MPSAMOYTOJIbHUK,
OKPY’)KHOCTB), CHUMMETPHUYHYIO JaHHOM
OTHOCHUTEJIIBHO MPSIMOM, TOUKH.
Haxoauts mnpuMepbl CUMMETPUH B
OKpykaroieM mupe. Moaeauposars U3
Oymarun naBe (GUIYpbl, CHMMETPHYHBIC
OTHOCHUTEJILHO MPSIMOM; KOHCTPYMPOBATh
T€OMETPUIECKHUE KOH(HUTyparuu,
HCTIONIB3YSI CBOMCTBO CHUMMETPHUH, B TOM
qucIie c TTOMOIIIBIO (G POBBIX
pecypcos.

HUccaenoBarhb CBOMCTBa
¢uryp, cBsi3aHHBIE @ C
HCTIONB3ys JKCIIEPUMEHT,
MOJICTHPOBAHUE.
O00CHOBBIBATD, onposeprarb C
IIOMOIIIBI0O KOHTPIPUMEPOB YTBEPIKICHUS
0 cuMMeTpuH puryp

HU3y9YEHHBIX
CUMMETpUEN,
HaOJII0ICHHE,

Bripaxenusic
oyxBamu (6 1)

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

BBIDA)KEHUsI U YHUCIIOBBIC
NOJCTAaHOBKHU.

BykBenHbIe paBeHCTBA,
HAXOXXIECHUE  HEU3BECTHOIO
KOMITIOHEHTa.DOopMyJIbl

HNUcnoap3oBaTh OYyKBBI JUTST
o0oO3HaYeHHUsT  4YHCeN, MpHU  3aIlHUCH
MaTEMaTHYECKUX YTBEPKICHUH,
COCTaBIISITh  OYKBEHHBIE  BBIPAKCHUS
10 yCIOBHUIO 3a/Ia4M.

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

Beruncasars YHUCIOBOE 3HA4YEHHUE
OyKBEHHOrO BBIPAXXEHHSI IIPU 3aJIaHHBIX
3HAUYCHUSX OYKB.

3anuceIBaTh (pOpPMYyJbI: NEpUMETpa U




IUIOMIAIA  TPSIMOYTOJIFHHUKA, KBaJpaTa;
JUTMHBL OKPY>KHOCTH, IUIOIIAIH Kpyra;
BBINOJIHATL BBIYHCIEHHUS] [0 DTHM
dbopmymam.

CocraBisTh hopMyIIHL, BBIPAXKAIOIIHE
3aBHCUMOCTH MEXK]Iy BEIHYHMHAMHU: CKOPOCTD,
BpeMsl, PAcCTOSHUC, I[IEHA, KOJHYECTBO,
CTOMMOCTB;  NPOU3BOIUTEIBFHOCTh,  BpEMs,
00BEM paboTHI; BBITOIHATH BBIYHACICHUS IO
STHM (hopMyTIaMm.

Haxoautn HEU3BECTHBIN
apu(HMETHYCCKOTO TCHCTBHS

KOMIIOHCHT

Harnsignas
reoMeTpus.
Durypsl Ha
MJI0CKOCTH
(14 a)

YeThIpEeXyTOIBHUK,
IpUMEPDI
YeTBHIPEXYTOJIbHUKOB.
IIpssMOyroJbHUK, KBaJapar:
CBOMCTBAa CTOpPOH, YIJIOB,
auaroHa’siei.

N3mepenne yrios. Buasl

TPCYTOJIbHHUKOB.

Ilepumerp
MHOTOYTOJIbHUKA.
ITnomrane
dopmynbl
momaau
OpsIMOYTOJIbHHKA.
IIpubnmxeHHOC
u3MepeHue
¢puryp.

¢urypsr.
nepumeTpa H

mionraau

HN306paxarh Ha  HEJIMHOBAHHOU U
KJeTyaToi Oymare ¢ HCHOJIb30BaHUEM

YEepTEIKHBIX WHCTPYMEHTOB
YeTBIPEXYTOJIbHUKHU c 3aJJaHHBIMU
CBOICTBaMH: c rapayIeIbHBIMU,
MePIEHIUKYISIPHBIMH, pPaBHBIMHA

CTOPOHAMH, MPSMBIMH yrlIaMd © Jp.,
paBHOOEIPEHHBIN TPEYTOJILHHUK.
Ilpepsiaratb uW 00CY:KIaTh CHOCOOBI,
AJITOPUTMBI [TOCTPOCHHUS.

Hccaenosars, HCITOJIB3YSI
SKCTIEPUMEHT, HaOII0ACHHE,

MOJIEJINPOBaHUE, cBojlicTBa

NpsIMOYTOJIbHUKA, KBajapaTa, pa3ouBaTh
Ha  TPEYIrOJIbHUKH. OO00CHOBHIBATD,
onpoBepraThb ¢ IOMOIIBIO
KOHTPIPUMEPOB YTBEPKACHUS o




IIpakTuueckas
«IInomane Kpyra»

pabora

NPsIMOYTOJIBHUKE, KBaapare,
pacno3HaBaThb BEpPHBIE U HEBEpPHBIC
YTBEPKIAECHHUS.

H3mepsATH M CTPOUTH C IOMOIIBIO
TpaHCHOPTHUpPA YTJIB, B TOM 4YHCIE B
MHOT'OYTOJIbHUKE, CPAaBHHUBATBL  YTIIBI,
pacno3HaBaTh OCTpbIe, MPsIMBIC, TYIIbIE,
pa3BEepHYThIE  YTJIBL. Pacno3naBats,
H300paxkaTh OCTPOYTOJIbHBIH,
HPsIMOYI'OJIbHBI, TYHOYTOJIbHBIN,
paBHOOEIPEHHBIN, paBHO- CTOPOHHUU
TPEYTOJIBHUKH.

BbIYHCAATH IEPUMETP MHOTOYTOJIbHHUKA,
IUIOIIah MHOIOYIOJIBHUKA pa30HeHUuEM
Ha  OPSIMOYTOJILHUKH, Ha  paBHbIE
¢urypsl, wucnosbp30BaTH  METPUUECKHE
€AUHUIIBI  WU3MEPEHHUSA JUTUHBI u
MJIOMIAIH.

Hcnons3oBaTh  NpHONMKEHHOE — M3MEpPEHHE
JUIMH ¥ IUTolIajed Ha kierdarod Oymare,
NpUOIMIKEHHOE U3MEpeHHue JUTHHBI
OKPY>KHOCTH, IUIOIIAN KpyTa

IloJ10:KUTEIBLHBI
en
oTpHuLATe/bHbIE
unciaa (40 4)

Lenbie uywncna.

Monynb

qucia, reomMmeTpudccKast

HHTCpHIOpCTAIlUd

MOJTYJISL.

YHuciioBble IPOMEKYTKHU.

[MonosxxurenbHbIC
OTpHIATCIIBHBIC
CpaBHenue

quciaa.

IIpuBoaNTH MpHUMeEpPHI UCHOIB30BAHUS B
peanbHOl JKM3HU IIOJIOKUTEIBHBIX H
OTPHIATEILHBIX YHCEII.

HN3o6paxkarnb 1eJibIe qucla,
MOJIOKUTENIbHBIE U OTpULIATEIbHBIE
4yycila TOYKAaMM Ha 4YHUCJIOBOM HPSMOM,
HCNOJIb30BATh UYHUCIOBYIO MPSIMYIO IS




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

Penienune TekcTOBBIX 3a1a4

CpaBHEHUSI YMCEI.
IIpumensaTs npaBuia
YHOPSII0YMBATH eable
HAXOAUTh MOJYJb YHUCIHA.
@opMyJIUPOBATH NPABUJIA BBIYUCICHUS
C IIOJIOKUTEJBHBIMU M OTPULATEIbHBIMU
YHCJIaMHU, HAXOIUThH 3HAYEHUSA
YUCJIOBBIX  BBIPAXXEHUN, cOAEeprKalluX
OEeUCTBUS c MOJIOKUTEIbHBIMU U
OTpULIATEIbHBIMU YHUCJIAMU.

IlpuMeHATH CBOMCTBA CIIOKEHUS U
YMHOXXCHHUS UISI TPeoOpa3oBaHUS CyMM
U MPOU3BEIEHUHN

CpaBHEHWS,
4ucna;

IIpencraBienue

Pemenne TEKCTOBBIX | Mcmosb3oBaTh uHpopManHIo,
pannbix (6 1) 3a/ad, COJIEPIKALIUX [peICTaBJIECHHYI0 B  TabiuIax, Ha
JIaHHbIE, TPEJACTABIICHHBIE | OUarpaMmax JJisl pEHIEHUs TEKCTOBBIX
B Tabiuuax u Ha | 3a1a4 ¥ 3a7a4 U3 PEeaNbHOU KU3HH
Jarpammax
Harsnnas IIpsamoyrobHBIi PacnosnaBarh Ha 4epTekax, PUCyHKax,
reoOMeTpHust. rnapauiesenuIies, KyG, | OmHMCBIBATH  I[THUPaMHLY, npusmy,
@urypni B rnpusMa, NupaMuia, KOHyc, UWIMHIP, KOHYC, I1ap, H300pamkars ux
npocrpancree(9 OUJINHAP, map u cdepa. OT pPyKH, MOAeJUPOBATHL W3 OymMmarw,
1) Uszo6paxkenue MJIACTHIIVHA, MPOBOJIOKH u Ip.
IPOCTPAHCTBCHHBIX (plxll“yp. le/lBOHI/ITL npumMepbl 00OBEKTOB
IIpumepst Pa3sBEPTOK | OKPYXKAIOLIEro Mupa, UMEOIIHUX

MHOTOTPaHHHUKOB,
OUIIMHApPA U KOHyca.

(GopmMBI Ha3BaHHBIX TeEJI.
Hcmonb30BaTh TEPMUHOJIOTHIO: BEPIIHUHA,




[IpakTrueckas pabora
«Co3nmanue MoIenen
MPOCTPAHCTBEHHBIX

buryp».

ITousTue o0BEMa;
€TUHUIIBI U3MEPEHUsI
o0BeMa. O6BeM
NpsAMOYTOJILHOTO
napaJuieicuneaa, KyOa,

bopmynbl 00BEMa

pebpo, TpaHB, OCHOBaHUE,
panuyc U auaMmeTp, pa3BepTKa.
HU3yuyaTth, WUCHONB3ysT  OKCIEPHUMEHT,
HaOIIOCHUE, n3MepeHue,
MO/JICJIUPOBAHHE, B TOM qucie
KOMITBIOTEPHOE, U ONMHCHIBATH CBOMCTBA
Ha3BaHHBIX TEJI, BBIAIBJIATH CXOJACTBA M

BBICOTA,

pasjiM4usA.  MEXAy  OUpaMHAON U
MIPU3MOM; MEXTy HMUIMHIAPOM, KOHYCOM U
IIapoM.

Pacno3snaBaTthb pa3BEPTKH
napaulejenuIena, Ky0a, NIPU3MBI,
MTUPaMHIBL, KOHYyCa, HWJIMHAPA;
KOHCTPYUPOBAThL  JaHHBIE Tejla U3
pa3BEpPTOK,  CO3/1aBaTh HMX  MOJEIH.

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

N3mepsaTs Ha MoaeasiX: IIUHBI peoep
MHOTOTPAaHHUKOB, IHaMETp MIapa.
BeiBOAUTH dopmyay o0BeMa
MIPSIMOYTOJIFHOTO IMapauIesIenuIIe 1a.

Boruuciasate mo ¢opmynaam: o0BeM
MPSIMOYTOJIBHOTO rnapaJuiesienurieia,
KyO0a; HCITOJTb30BaTh € TUHUTIIBI

n3MepeHusi 00bEMa; BbIYMCIATH O0BEMBI
TEJ, COCTaBJICHHBIX M3 KyOOB,
napajuie/IelMIIeOB; pemaTh 3aJda4yud C
peaTbHBIMUA TaHHBIMHU




IoBTOpenue, | IloBTOpEHHE OCHOBHBIX BpI4uCJIATL 3HaYEHUST BBIPAKEHUM,

00o0menue, MMOHATHH M METOZIOB KypcOB 5 | coAeprKallluX HaTypallbHbIE, LEJbIE,

cucremaru3a | U 6 Ki1accos, MOJIOKUTEIIBHBIC M OTPHULIATEIbHBIC

s (20 v) 006o001eHne u 4guciia, OOBIKHOBEHHBIC U JIECSITUYHBIC
cHCTeMaTH3alus 3HAHUN IpoOH, BBIMOIHSITH TPeoOpa3oBaHus

4rCces U BBIPAXKCHUM.

BoiOupaTh cnmoco® cpaBHEHUS YHCEI,
BBIYMCJIEHUH, IPUMEHATH CBOMCTBA
apupMeTHICCKUX OSUCTBUN IS
paluoHaNIu3alud BBIYUCIIEHUH.

Pemath 3aga4u U3 peaibHOM KU3HU,
NPUMEHATh MaTeMaTH4YecKue 3HAHMUS
JUIs. pelleHus 3ajad U3 APYTUX MNpPeaIMETOB.
PemaTp 3a1aun pa3ubiMu cnocodamu,
CpaBHMBATh, BHIOMPATHL CHOCOOBI
peuieHus 3aaauu.

OcyuecTBJISITh CAMOKOHTPOJIb
BBIIIOJIHSIEMBIX JNEUCTBUI U CAMOIIPOBEPKY
pe3yJibTata BhIYUCICHUM

I[Ipu paspaboTke paboueil mporpaMMbl B TEMAaTHYECKOM  IUIAHUPOBAaHUHM  JIOJDKHBI  OBITh  yYTCHBI
BO3MOJKHOCTH HCIIOJIB30BaHUS DJIEKTPOHHBIX (IIU(PPOBBIX) 00pa3oBaTENIbHBIX PECYpPCOB, SIBISIOIINXCS Y4eOHO
METOJAMYECKUMH MarepuaiaMu (MyJIbTUMEIUHHBIE NPOrpaMMBbl, OJJICKTPOHHBIE YYEOHMKHM W  3aJaYyHHKH,
SJIEKTPOHHBIE OWOIMOTEKH, BHUPTyaJbHBIE Ja0OpPaTOPUH, WIPOBBIC MPOTPAMMBI, KOJJICKIIMHA HH(MPOBBIX
00pa3oBaTEIbHBIX PECYPCOB), HCHOJB3YEMBIMH  JUIsi  OOy4YeHWsI W BOCIHHMTAHMUS  Pa3IUYHBIX  TPyNI
IOJIb30BaTeseH, NPEACTABICHHBIMU B DJJIEKTPOHHOM (IM(POBOM) BHIAE W PEATMIYIOIIMMH JIHJIAKTHYECKUE
Bo3MokHOCTH UKT, comepxanne KOTOPBHIX COOTBETCTBYET 3aKOHOJIATEILCTBY 00 OOpa3oBaHMU.



IIPUMEPHAA PABOYAA IIPOT'PAMMA
YUYEBHOI'O KYPCA «AJITEBPAy. 7-9 KJIACCBI

HEJHN U3YYEHHUS YYEBHOI'O KYPCA

Anrebpa sIBISIeTCSI OJJHMM M3 OIOPHBIX KYPCOB OCHOBHOM IIKOJIBI:
OHa obecrieunBaeT n3ydeHUE IpYyTux JMCIIATUIVH, KakK
€CTECTBEHHOHAYYHOI'0, TaK M TYMaHHTapHOTO IIUKJIOB, €¢ OCBOCHHE
HEOOXOAMMO JUIsi TIPOJAOJDKEHHUsT OOpa3oBaHHMS M B IIOBCEJIHEBHOM
)ku3HH. Pa3BuTHe y 00ydaromMxcsi Hay4HBIX IPEJICTaBICHUH O
MIPOMCXOXKJICHUN H  CYIIHOCTH anredpandecKux a0cTpaknnii,
criocobe  OTpakeHHUsI  MaTeMaTH4YeCKOW  HayKOW  sIBIICHUH u
MpoLeccOB B IMpUpPOAE U OOIIecTBe, pOJIM MaTeMaTHYECKOro
MOJICIMPOBAHMsI B HAyYHOM IIO3HAHWM WU B TPAKTHKE CIIOCOOCTBYET
(opmMupoBaHNIO HAyYHOrO MHMPOBO33PEHMSI M KAadeCTB MBIIUICHHUS,
HEOOXOAUMBIX I  ajJanTallid B  COBPEMEHHOM uuppoBOM
obmecTse. N3zyuenne anreOpel €CTECTBEHHBIM oOpazom
obecrieunBacT pa3sBUTHE YMEHHUs HaOII0AaTh, CPaBHHUBATH, HAXOIAUTH
3aKOHOMEPHOCTH, TPeOyeT KPUTHYHOCTH MBIIUICHUS, CIOCOOHOCTHU
apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOM JCHCTBHUS W  BBIBOIHI,
(opmynmpoBaThb YTBEP>KICHUS. OcBoeHue Kypca anreOpbl
obecrieyMBaeT pa3BUTHE JIOTHYECKOIO MBbIIIICHUS O00Yy4Yarolmuxcsi:
OHHU HUCIIOJIB3YIOT ACAYKTHUBHBLIC 158 WHAYKTHUBHBIC pacCyKJacHus,
00001IeHe W KOHKPETH3allHio, aOCTparupoBaHHE ¢ AHAJIOTHIO.
OO0yuenue anredpe npejnojgaraet 3HAYUTEITLHBIN 00BeM
CaMOCTOSITeJIbHOM JIeSITeIIbHOCTH 00y4arommuxcsi, IIOATOMY
CaMOCTOSITEJIFHOE pEIICHHE 3aJ1ad €CTECTBEHHBIM O0Opa3oM SIBIISICTCS
peanm3anuell IesITeIbHOCTHOTO MPUHINNA O0ydYeHUS.

B crpyktype mporpammbl y4eOHOTO Kypca «AnredGpa» OCHOBHOM
LIKOJIBI OCHOBHOE MECTO 3aHUMAIOT COJEPIKATEIbHO-METOINYECKUE
nuHUN: «Yucna B BBIUHUCICHUSD; «ANreOpandecKkue BBIPAKECHUSD;
«YpaBHEeHHs] W HepaBeHCTBa»; «Dynkmun». Kaxknmas wu3z 3Tux
COZIEPKATEIIbHO-METOIUUECKNX JIMHUWA pPa3BUBACTCS Ha IPOTSHKECHUH
TpEX JIET M3Yy4YEeHHsl Kypca, €CTECTBEHHBIM 00pa3oM INeperuieTasicb U
B3aMMOJCHCTBYSI C APYTMMH €ro JIMHUSMH. B Xome wm3yuyeHHs Kypca
00y4JaromuMcsl MPUXOJNUTCST JIOTHYECKH paccyXJaTh, HCIIOIb30BaTh
TEOPETHUKO-MHOXXECTBEHHBIM S3BIK. B CBSI3M C 3TUM IienecooOpa3Ho
BKJIIOYUTH B  IIPOrpaMMy  HEKOTOPBIC OCHOBBI JIOTUKH,
MIPOHM3BIBAIOIIME  BCE  OCHOBHBIC  pa3lelibl  MaTeMaTH4eCKOro
oOpa3oBaHUsT HW CIIOCOOCTBYIOIIHE OBJIAJICHHUIO  OOYYAIOITUMHCS
OCHOB YHHBEPCAJIBHOI'O MaTEMaTHUYECKOIro s3bIKa. Takum oOpasowm,
MOXXHO  YTBEpXZaTb, 4YTO  COJEPKATEIbHOM M  CTPYKTYypHOH
0COOGHHOCTBIO Kypca
«Anredpay SIBISIETCSI €r0 HHTETPUPOBAHHBIN XapaKTep.



Copnepxxkanne nuHNHN «Yncia 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.

CopneprkaHue ABYX alreOpamvdecKux JIMHUN — «AnreOpandeckue
BBIDXKCHUS» M «YpaBHEHUs W HEPaBEHCTBa» CIOCOOCTBYET
bopmupoBannio y oOydaromuxcsi MaTeMaTHYEeCKOIr'o armapara,
HEOOXOAMMOro s pEemIeHUs 3aaad  MaTEeMaTHKH, CMEXHBIX
OpEeIMETOB UM IIPaKTUKO-OPUEHTUPOBAHHBIX 3aJady. B ocHOBHOU
IIKOJIE YYeOHBIH MaTepuai IpyHIIHPYeTCsi BOKPYI pallMOHaJIbHBIX
BBIpOKCHUM. AnreOpa JIeMOHCTPHUPYET 3HAUCHHE MAaTEMaTHKH
KakK s3bIKa JUJISI IMMOCTPOCHHUS MaTeMaTUYECKUX Mojeieil, onmucaHus
MIPOLIECCOB W SIBJICHUN peallbHOTO Mupa. B 3amaunm  oOydeHus
anreOpe BXOJAT Tak)Ke aajbHelilliee pa3BUTHE aJTOPUTMHUYECKOTO
MBIIIJICHUs, HEOOXOAMMOTO, B YaCTHOCTH, IJIsI OCBOCHHS Kypca
nHGOPMATUKH, W  OBJAJICHHE  HaBBIKAMH JIeTYKTUBHBIX
paccyxnenuii. IIpeoOpa3zoBaHne CHMBOJIBHBIX (POPM BHOCHUT CBOH
cnenuUUYEeCKU BKJIAJ B pa3BUTHE BOOOpakeHUs, crocoOHOcTeit
K MaTeMaTH4EeCKOMY TBOPUYECTBY.

Conepxkanne (QyHKIHOHAIBHO-TpapUUECKON JUHUU HAICJICHO Ha
MOJIydeHHE IIKOJbHUKAMHU 3HAaHWM O QYHKIUSIX Kak BaKHeHIeH
MaTeMaTU4eCKOM  MoAenu  JJIsi  ONHUCAaHUus M HCCIEJ0BaHUsA
pa3HoOOOpa3HBIX MPOIECCOB W SBICHUW B MOpUpPOJE U OOIIEeCTBE.

N3yuenue 3TOrO Marepuasa CIIOCOOCTBYET Pa3BHUTHIO y
00yJarIINXCsl YMEHHsI HCIOJIb30BaTh pa3JIMYHbIC BBIPA3UTEIbHBIC
CpeACTBa sI3bIKa MaTeMaTHKH — CJIOBECHBbIC, CHMBOJIMYECKHE,

rpagudeckre, BHOCHT BKJIald B (opMHUpOBaHME TMIPEACTABICHHUNA O
poJii MaTeMaTUKU B Pa3BUTUM LUBUIIM3ALUU U KYJIBTYPBIL.

MECTO YUYEBHOT'O KYPCA B YUYEGHOM I1JIAHE

CornacHo yyeOHOMy miiaHy B 7—9 kiraccax M3ydaercsl y4eOHbBIM
Kypc «Amnrebpa», KOTOPBIM BKIOYAET CJISAYIONIME OCHOBHBIC

pasaensl conepIKaHUs: «Yucna u BBIUHCICHUS,
«AnredpandecKne BBIPAKCHUS», «YPaBHEHHUsI U HEPABEHCTBA»,
«DYHKIUW.

VYueOHbIN IUIaH Ha HM3y4YeHHE anredopsl B 7—9 Kilaccax OTBOJHT
He MeHee 3 y4eOHBIX YacOB B HENEII0 B TEYCHHE KaKIOro roia
00yueHHsI, BCEro 3a Tpu roja obydeHusi — He McHee 306 ydeOHBIX



qacCcoB.

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

Yucna u eviuucnenus
Panuonansuele uncna

JpoOu OOBIKHOBEHHBIE M JIECSITUYHBIC, NEPexX0j OT OJHOU (Gopmbl
3anucu apobeil k Apyroi. lloHsTHe panMoOHAIBHOIO YHCIA, 3aIWCh,
CpaBHEHHE, YHOpsiIOYNBAHUE panHoOHaIBHBIX 4HCEell.
Apudpmernueckne ACHCTBUS C palMOHAIBHBIMHA 4YHCIaMH. Pemrenue
3aJlad U3 peajibHOM NMPAaKTUKHU Ha YacTH, Ha JPOOU.
Crenensb c HaTypalbHbIM HoKa3aTeJIeM: onpeneneHue,
npeobpa3oBaHUE BBIPAXKECHUM Ha OCHOBE OIPEIACIICHUS, 3aluch
Oompmmx ywucels. IIpomeHTsl, 3amuch NMPOLEHTOB B BHAE APOOH M
apoOu B BHUAE NPO ILIEHTOB. TpH OCHOBHBIE 3aauyM Ha IPOIEHTHI,
pelieHue 3axad U3 peallbHOM NpakTuku. IIpumeHeHue NpPU3HAKOB
JEIIMMOCTH, PAa3JI0KE€HHE Ha MHOXKUTEIU HaTypaJdbHBIX YHCEIL.
Peanpuble 3aBuUCMMOCTH, B TOM 4HCIE mpsmass #u oOparHas
MPOIIOPLUOHAIBHOCTHU.

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

Jormyctumbie 3HAYCHHUSI MePEMEHHBIX. [IpencraBieHue
3aBUCUMOCTHU MCKIY BEINYHUHAMU B BHIC (bOpMyJ'IBI. Brrauciaenus
o dbopmynam. IIpeobpazoBanue OYKBEHHBIX BBIpXXCHUM,

TOXKJIECTBEHHO paBHBIE  BBIPKEHHWs, IpaBuja  IpeoOpa3oBaHUs
CYMM UM TIPOW3BEICHHUHN, NpaBWIa PACKPBITUS CKOOOK WU TPHUBEICHUS
nmonoOHbIX  cnaraemblx. CBOICTBA  CTENMEHM C  HaTypaJbHBIM
nokasareneM. OpHoOuneHbl U MHOrousnaeHsl. CTeneHb MHOTOWIEHA.
CnoxxeHue, BBIYUTAHHUE, YMHOXXEHHE MHOTOWIEHOB. @DOpMyJIbl
COKpAIICHHOTO YMHOXEHHUs: KBaapaT CyMMBI M KBaJpaT pPa3HOCTH.
dopmyna pa3sHOCTH KBaapaToB. Pa3noxkeHue MHOIOYIEHOB Ha
MHOKUTEJIH.

Ypasnenua

VpaBHeHHe, KOPEHb ypaBHEHHs, MpaBwiIa Ipeodbpa3zoBaHUs
YpaBHEHUSI, PABHOCUJIBHOCTh YpPaBHEHUM.

JIuneitHoe ypaBHEHHE C OJHON MEPEMEHHOM, YHCIO KOpHEH
JIMHEWHOTO ypaBHEHUS, peuieHue JIMHEWHBIX YpaBHEHUH.
CocraBiieHne ypaBHEHWM 110 YCIOBHIO 3aJadd. PeIleHme TEKCTOBBIX
3a/1a4 ¢ IOMOIIBIO0 YpaBHEHUH.

JlmueitHoe ypaBHEHHE C IByMsI IIEPEMEHHBIMH H €ro TIpaduk.
Cucrema JByX JIMHEMHBIX YpaBHEHMH C JByMsl  IE€PEMEHHBIMH.
Pemenune cucteM ypaBHEHHUH CITIOCOOOM TMOACTAaHOBKH. [Ipmmepsnl



pemIeHusT TEeKCTOBBIX 3amad C MOMOIIBIO CHCTEM YpPaBHEHHH.

Koopounamur u zpagpuxu. @yuxyuu

Koopaunara Toukn Ha npsMoid. UYHCIOBBIE NPOMEXKYTKH.
Paccrosinne mexay AByMsi TOYKaMU KOOPAWHATHOW IIPSIMOU.

[IpsimoyronpHas cuctema koopamHat, ocu OX m Oy. Abcmmcca u
opAMHATa TOYKM Ha KOOPAWHATHOHN IuIockocTH. Ilpumepsl rpadukos,
3aJaHHBIX ¢dopMynaMu. UreHne rpauKoB pEealbHBIX 3aBHCHMOCTE.
Tlonstne ¢yukuun. I[paduk GyHKIHU. CpoiicTBa yHKIIHIL.
Juneitnas ¢yukuus, e¢ rpaduk. I'padpuxk dyHKnmum y = | x |
I'padnueckoe pemieHne JITHMHEHWHBIX ypaBHCHUW W CHCTEM JIHMHEHHBIX
YpaBHEHUH.

8 kuacc

Yucna u evtuucienusn

KBanpatHblii KOopeHb M3 uuciia. [loHsiTHe 00 WMppanuoOHaJIbHOM
yucie. JlecsaTuuHble HOPHUOJHIKCHUS HPPAMOHATBHBIX  YHCE.
CaoiicTBa apupMeTHYSCKHX KBaJIpPaTHBIX KOpHEH " ux
IpUMEHEHHEe K TMpeoOpa30BaHUIO YHCIIOBBIX BBIPAXKCHHUH H
BbIUHMCJICHUSM. [[elicTBUTENbHBIE YHUCHA.

Crenenb c UelabIM MoOKaszarejleM M e¢ cBodcrBa. CraHpapTHas
3aITMCh YHCIIA.

Anzebpauueckue ewviparcenus

KBanpatHbelii TpexujieH; pa3jioKEHUE KBAaJAPAaTHOIO TpEXujeHa Ha
MHOYXHUTEIIHN.

AnreOpamdeckasi npoOb. (OCHOBHOE CBOWCTBO alreOpandecKoi
npoou. Croxenue, BBIUMTAHUE, YMHOXEHHE, JleJIeHue
anreOpandeckux  ApoOeii.  PanunoHanbHBIE  BBIPAXKEHUS W HX
rpeoOpa3oBaHHeE.

Ypasnenus u nepasencmea

KBanparnoe ypaBHeHne, popmMysa KOpHEH KBaApaTHOTO ypaBHCHUS.
Teopema Buera. Pemienue ypaBHEHUM, CBOJSIIMXCS K JUHEHHBIM U
KBaJipaTHBIM. [IpocTeiine npoOHO-palimoOHaIbHBIE YPaBHEHUS.

I'paduueckast uHTEpIIpETAIIUST YpaBHEHHUH C ABYMSI MEPEMEHHBIMU
U CUCTEM JIMHCHHBIX YpPaBHEHUI C JIByMsl IlepeMeHHbIMU. [Ipumepsl
pCUICHUsT CHUCTEM HEJIWHEWHBIX YPaBHCHUHM C ABYMsS NCPEMCHHBIMH.

Pemenne TEKCTOBBIX 3aj7lad ajlreOpamdecKuM CIIOCOOOM.

YucnoBble HepaBeHCTBA U HMX cBoMcTtBa. HepaBeHcTBO ¢ omHON
MIepEMEHHOM. PaBHocuiibHOCTH HEPaBEHCTB. Jluneiinbie
HEpaBeHCTBA C OJHOW TmepemMeHHOH. CHCTEeMBI JIMHEWHBIX
HEPABEHCTB C OJIHOM MEePEeMEHHOM.

Dyukyuu

IMonsatue ¢yskuu. OOHaCTh ONPEACICHUS U MHOMXECTBO
3HaueHud (Qynknuu. CriocoObl 3agaHust (GyHKIHH.

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



IIpumepsl rpadukoB (QPYyHKIHH, OTPa)KAIOMHUX PEATbHBIC IPOISCCHI.

DyHKIUY, ONUCHIBAIOIINE NPSIMYIO U OOPAaTHYIO IPONOPLIHOHAJIbLHBIE
3aBucHMOCTH, uX rpaduku. Oyskmuuny = x5, y = x,y = X, y =
Ix . F@Q)quCKoe peleHne ypaBHEHUN U CUCTEM ypPaBHEHUH.

9 kJacc

Yucna u eévluucienusn
JleficTBUTENbHBIE YUCTA

PanmnonaneHble 4uncia, uWppalUOHAJIbHBIE YHCJA, KOHEYHBIE U
OCCKOHEUYHBIC [IECATHYHBIC IpoOu. MHOXKECTBO IOEUCTBUTEIBHBIX
qucell; JACHCTBUTEIILHBIE YHCIAa KaK OCCKOHCUHBIC JICCATUYHBIC
npobu. B3anMHO OJHO3HAYHOE COOTBETCTBHUE 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.

[MTpubnmxeHHOEe 3HAYEHHE BEIWYUHBI, TOYHOCTH IPHUOIIMIKCHHUS.
Oxpyrienne uncen. [Ipukuaka m OIEHKA pe3yJIbTaTOB BBIYMCICHHM.

Ypasnenus u nepagencmea
VpaBHEHUS ¢ OHON IEPEMEHHOU

Jluneiinoe ypaBHeHue. Pemienue ypaBHEHHH, CBOJSIIUXCS K
JUHEUHBIM.

KBagpaTtHoe ypaBHeHue. PenieHue ypaBHEHHH, CBOAAIIMUXCS K
kBadpaTHeIM. bukBaapatHoe ypaBHeHue. Ilpumepsl penieHus
YpaBHEHUH TpeThbell M YETBEPTOM cTeneHeW pas3JjioKeHHeM Ha
MHOXHTEJIH.

Peuienue JPOOHO-paAITMOHATBHBIX YPaBHEHUI.

Pemntenue TEKCTOBBIX 3a71ay ajJreOpandecKUM METOIOM.

CucreMsl ypaBHEHHI

VYpaBHeHHE ¢ ABYMsI IIEpeMEHHBIMH U ero rpaduk. Pemenue
CUCTEM JBYX JIMHEHMHBIX ypaBHEHUM C JByMsl II€pEMEHHBIMU.
Pemenune cucreM nByX ypaBHEHMH, OJHO U3 KOTOPBIX JIMHEHHOE, a
Ipyroe — BTOpo# creneHu. [padudeckass MHTEPIPETAIUST CUCTEMBI
YpPaBHEHHUI C IByMsI IEPEMEHHBIMU.

Pemenne TEKCTOBBIX 3a/lad ajlreOpamdecKuM CIIOCOOOM.
Hepasenctsa

YucnoBble HEPAaBEHCTBA U 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

Ksanparuunast pyukuus, e¢ rpaduk u cBoiicra. [lapaGona, Ko-
OpJIMHATHI BEPIUIMHBI IapaboIbl, OCh CAMMETPHUU 1apaboIIb.
I'papuku dynxumit: y = kx, y = kx + b, y =x/x, y = X,

y = /X,¥ = |x| u ux cBOMCTBA.

Yucnogvie nocnedosamenbHocmu
Onpeiesnienre U COCOOBI 3aJaHMs YHUCIIOBBIX TTOCIEI0BATEIEHOCTEH
Ilonsarue YHUCIOBOU MOCIEI0BATEILHOCTH. 3ananue
IIOCIIEIOBAaTEIIbHOCTH PEKYypPpeHTHOW (opmysoii u  Qopmysoil N-ro
4JICHA.

Apudmernyeckas ¥ reoMeTpHUeCcKas IPOTrPECCUN

Apudpmernueckass U TeomMeTpuueckasl mnporpeccur. DopMynbsl N-
ro 4jeHa apu(PMeTHdecKO M TeOMETPHUYECKON IMPOTrPECcCHM, CyMMBI
MEePBBIX N WICHOB.

H300paxkeHue YICHOB apU(PMETHUYECKOH HM  TICOMETPHUYCCKOU
nporpeccuii TOYKamMyd Ha KOOPAMHATHOM MJIOCKOCTU. JIMHEHHBIH u
SKCIIOHEHIIUAIbHBIN pocT. CII0KHBIE MPOIEHTHI.

IUVIAHAPYEMBIE IPEAMETHBIE PE3YJIbTATbI 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 kj1ace

Yucna u eviuucienus

— BrpmonHATE, coderass YCTHBIE W ITHCbMEHHBIC IIPHUEMBI,
apudmMeTndeckne AeHCTBUS C PAMOHAIBHBIMH YHUCIIAMH.

— HaxoauTh 3Ha4YeHUs YHUCJIOBBIX BBIPAKEHUH; IMPUMEHSTH
pa3HooOpa3Hble CIIOCOOBI W TNPHUEMBI BBIYMCIICHUS 3HAYCHUU
JIPOOHBIX  BBIPKEHUM,  COAEpXKallnX  OOBIKHOBEHHBIE U
JIECATUYHBIE JPOOH.

— IlepexoauTh OT oOxHOW QOPMBI 3alUMCH YHCEI K JIPyroit
(mpeobpa3oBBIBaTh JIECATUYHYIO JpOo0b B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JCCATHYHYIO, B YaCTHOCTH B OECKOHECUHYIO
JIECATUYHYIO IPOOB).

— CpaBHHBaTh M YIOPSJOYMBATH PAIlMOHAJIBHBIC YHCIIA.

—  OkpyrisiTh 4HcHa.

— BpIONHATE NPUKHAKY M OLEHKY pe3yJibTaTa BBIYHUCIICHUI,
OLICHKY 3HAY€HUW YHCIOBBIX BBIPAKEHUH.



BeimonHATe  gecTBHST  CO  CTENEHSIMH C  HATypaJbHBIMHU
MOKa3aTeIsAMU.

IIpuMeHATs TIpU3HAKU  OEJIUMMOCTH, pPa3JIOXKEHUE Ha
MHO>XHUTEJINHATYPAIbHBIX UHCE.

Pemate nOpakTUKO-OPUEHTUPOBAHHBIE 3aJauyd, CBA3aHHBIE C
OTHONIGHUEM  BEJIMYUH, MPONOPUUOHAIBHOCTBIO  BEJIWUYUH,
MIPOLIEHTAMH; MHTEPIIPETUPOBATh PE3yJbTaThl PEIICHUS 3a7ad
C yd4eTOM  OTpaHHYCHHI, CBSI3aHHBIX CO  CBOWCTBaMH
paccMaTrpuBaeMbIX OOBEKTOB.

Anzebpauueckue wvlpajxcenus

Hcnonb3oBaTh anre0panvecKyro TEPMHUHOJIOTHIO u
CHMBOJIUKY, NPUMEHSTH €€ B IPOLIECCE OCBOCHHUS Yy4YEOHOTO
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  yMHOXXEHUE  OJHOYICHA Ha  MHOTOWICH U
MHOI'OYJICHa Ha MHOTOWICH, NPUMEHATh (HOpMysbl KBaaparta
CYMMBI U KBaJipaTa pa3HOCTH.

OcCyLIecTBIATh PAa3I0KCHHE MHOTOYWICHOB Ha MHOXHTEIH C
IIOMOLIbIO  BBIHECEHHS 3a CKOOKM OOIIero MHOMXHUTES,
IPYIIIAPOBKUA claraeMblIx, IIPUMEHEHUS dhopmyn
COKpPAIICHHOTO YMHOEHUSI.

[IpumensTe npeoOpa3oBaHUs MHOTOWICHOB JUIS  PEIICHHS
pPa3iIMYHbIX 3aJa4 HU3 MAaTEMAaTUKH, CMCKHBIX MNPEeAMETOB, U3
peallbHON IIPAKTUKMU.

Hcnonbs3oBaTh  CBOWMCTBA  CTENeHEH € HATypaJlbHBIMHU
TOKa3aTesIMU JIs TpeoOpa3OBaHMsT BBIPAKECHUH.

Ypaenenuﬂ U HepaeeHcmea

Pemate nuHeliHble  ypaBHEHUsT C  OJHOM  NEPEeMEHHOMH,
NpUMEHsIsT TpaBUiIa Iepexojia OT MCXOJHOrO YypaBHEHUsS K
paBHOCHUIIBHOMY eMy. IIpoBepsiTe, SBASETCS  JIM  YHCIIO
KOpPHEM ypaBHEHUS.

I[MIpumensaTs  rpaduueckne  MeTOABI INPH  PEIICHUU
JUHEWHBIXYPABHECHUMN U UX CHUCTEM.

[TogbupaTte mpuUMEpsl TAp YHCEN, SBISIOIAXCS PEIICHUEM
JIMEHHOTO YPaBHEHUS C ABYMS IEPEMEHHBIMH.

CTpouTh B KOOPJAWHATHOW TUIOCKOCTH TpaduK JTHHEHHOTO
YpaBHEHHsI C JBYMsSI II€PEMEHHBIMHU; IOJB3YysICh I'padHuKoOM,
NPUBOJUTH MPUMEPHI PEUICHUs] ypaBHEHUS.

Pemate cuctembl JByX 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 apsMoi TOYKH,
COOTBETCTBYIOIINE 3aJaHHBIM KOOPAMHATAM, JIydd, OTPE3KH,
WHTEpBaJIbl;  3alHCBIBATH  YHUCJIOBBIE  IPOMEXYTKH  Ha

anreObpandeckoM S3BIKE.

OTMme4yaTh B KOOPIWHATHOH IUIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJMHATaM; CTPOUTH TIpauKu JIHHEHHbIX (yHKumii. CTpouTh
rpadpuk pyHKIHUH Y = |x|.

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

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

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

[TonnmaTe Tpaduyeckuii crnoco® MNPEICTaBICHUS W aHaln3a
nHbOpMaIMK; U3BJICKATh W HHTEPIPETUPOBATH HH(pOpMaALIHIO
13 rpaMKoB peasibHbIX IMPOILIECCOB M 3aBUCHMOCTEH.

8 ki1ace

Yucna u évluucienHusn

Hcronp30BaTh HadabHBIC NPEJACTABICHHS O MHOXECTBE
JICICTBUTEIBHBIX YHCENI JUIsi CpPaBHEHWSs, OKpYIJICHUS H
BBIYMCIICHUH; W300pa)kaTh MEHCTBUTEIBHBIC YHCIAa TOYKAMH
Ha KOOPJAMHATHOU OPsSIMOM.

[IpuMeHsITh THOHITHE apu(PMETHYSCKOTO KBaJAPATHOTO KOPHSI;
HaXOJIUTh KBaJIpaTHbIE KOpPHH, HCTIONIB3YSI pu
HEOOXOJMMOCTH KaJIbKYJISITOP; BBIMIOJHSITE IPeoOpa3soBaHUs
BBIP@KEHUN, COJEp)KalUX KBaJpaTHble KOPHH, HCIOJIb3Ys
CBOMCTBA KOpHEH.

Hcnonb30BaTh 3anucu OOJIBIIMX M MallbIX YHCENI C IOMOIIBIO
JIECATUYHBIX JpoOeil u crerenedt uncna 10.

Anzebpauueckue eviparicenus

IIpuMeHSITh TOHSTHE CTENEHH C  IEJIBIM rokasaresiemM,
BBINIOJIHATh IPeOOpa30OBaHUs BBIPAKCHUH, COJIepIKaIINX
CTETEHH C LIeJIbIM [MOKa3aTesIeM.

BhINOMHATH TOXKASCTBEHHBIC [MPEOOpPa30BaHMsI PALMOHAIBHBIX
BBIPQKCHUI Ha OCHOBE MPABWJI ACUCTBUU HAJ MHOTOYWICHAMH
H alTreOpandecKuMH JpOOsIMU.

PacknanpiBaTh KBaJIPATHBIH TPEXYJIEH HA MHOXKHUTEIIH.
IIpumeHsTh THpeoOpa3oBaHUsI  BBIPAKCHUN UL PCIICHUS



pPa3NUYHBIX 3a7ad M3 MAaTEMaTHKH, CMEKHBIX IIPEIMETOB, W3
pealbHOM NPaKTUKU.

YPaKHEHM}l U Hepaesencmea

Pemats uHeliHbIC, KBaJpaTHbIE YpaBHEHUS u
palyoOHAaNbHBIE YpPaBHEHUs, CBOJISIIHECS K HUM, CHUCTEMBI
JIBYX YpaBHEHUH ¢ IBYMsI IE€PEMEHHBIMU.

IIpoBoauTe mnpocTelllMe HCCIeO0OBaHUsl YpPaBHEHUU U
CUCTEM YypaBHEHHI, B TOM YHCIE€ C IPUMEHEHUEM
rpadM4YEeCKUX NpeJCTaBIICHUN (yCTaHaBIMBATh, UMEET JIH
YpaBHEHHE WJIM CUCTEMaypaBHEHUI PEIICHUs, €CIIM UMEET,
TO CKOJIBKO, U TPp.).

[lepexonuTe OT cioBecHOH (OPMYJIHMPOBKH 3a7a4d K €€
anredpanyeckod  MOJZEIM €  IOMOUIBIO COCTaBJICHUA
YPaBHEHMsS] WM CHCTEMBl YPaBHECHHUH, HWHTEPIPETHPOBATH B
COOTBCTCTBHUH C KOHTCKCTOM 3agayu HOJ'Iy‘-IGHHbIﬁ 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 W HCHOJIB30BaTh (PYHKIMOHAIBHBIE [TOHSITHUS
SI3bIK  (TEpMHHBI, CHMBOJIMYECKHE OOO3HAYCHHs); OIPEHCIATh
3HauyeHHe (QYHKIHW 110 3HAYCHHIO apryMeHTa; OIpPenesiTh
cBOMcTBa QyHKIHMHU 1O €€ rpaduky.

Crpouts rpadukn smeMeHTapHbBIX (QyHKIMA Buma Y =K/X, y = X,
y=x%y =/X, Y = |x|; onmUchIBaTh CBOHCTBA YUCIOBOH QyHKIIUU
no e¢ rpaduky.

9 xitacc

Yucna u évluucienusn

CpaBHHBAThH u YIIOPSI0YNBATH panoHaIbHBIS
UppalMOHAJIbHBIE YHCIA.

BrimonasaTe apudmMeTndeckne JEUCTBUS €  palMOHAJIbHBIMHU
4yucIaMM, codeTas  YCTHbIE W  HOUCbMEHHBIE  IPUEMBI,
BBITIOJTHSITh BBIUHUCIICHUSI C UPPAIMOHAIIBHBIMA YHCIIAMU.
HaxoanTe 3Ha4YeHHsI CTEIIEHEH C IIeIbIMU IIOKa3aTesIMHU U
KOPHEH; BBIUYUCIISITh 3HAUEHUSI YHCIOBBIX BbIPA’KEHUH.
OkpyrisiTb  JE€UCTBUTENBHBIE  YHUCIA, BBINOJIHATH  HPUKUIKY
pe3yibTaTa BBIYMCICHUM, OLIEHKY YMCJIOBBIX BbIPAYKEHUH.

YPaGHEHMﬂ U Hepasencmea

Pemats nuHEHbIE U KBaJpaTHBIC YpPaBHEHHUS, YPaBHECHHUS,
CBOIsIIIMECS K HHUM, IIpocTeiimme ApoOHO-pallMOHAIbBHBIE



YpaBHEHHS.

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

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

IIpoBoauTh mpocTellne UccileI0BaHNusl YPaBHEHUN U CUCTEM
YpaBHEHUN, B TOM 4YHCJIE C TIPHUMCHCHHEM TpadUIeCKUxX
npescTaBieHu (ycTaHaBJIMBaTh, MUMEET JIM YpaBHEHUE WU
CUCTEMA YpPaBHEHHUU pELIEHUs, €CIU HMEET, TO CKOJIbKO, U
op.).

Pemate cuctemMbl JHMHEHHBIX HEPABEHCTB, CHUCTEMbI HEPABEHCTB,
BKJIIOYAIOIIME KBaJpaTHOC HEPaBEHCTBO;, HW300pakaTb pCIICHUC
CUCTEMbl HEpaBEHCTB Ha YHCJIOBOW OpPsIMOM, 3alMChIBaTh
pelLIeHUE C NOMOIIBIO CUMBOJIOB.

Hcnonp3oBaTh HEpaBeHCTBa MNpPU PELICHUU pa3IWyYHBIX 3ajad.

Dynkyuu X

Pacno3HaBaT[ (GyHKIIHIM ~ HW3yYEHHBIX  BHJIOB. IToka3kIBaTh
CXEMaTHUYECKH pacHoJOKEHUEe Ha KOOPAMHATHOM IMIIOCKOCTHU

_ .k 2
kx, y = kx + b, y =x ,y = ax
| X | B 3aBUCUMOCTH OT 3HA4YCHUMN

rpa¢uKoB GyHKIUN BUIa: Y
+bx+cy=xy=x,y

K02 (p(UIIHMEHTOB; OMUCHIBATH CBOMCTBA (DYHKITUHA.

Ctpoutsb u n300paxaTth CXE€MaTU4YEeCKU rpaduku
KBaJApaTUYHBIX (DYHKIIMHA, OMHUCHIBATH CBOWCTBA KBaJAPaTHYHBIX
(pyHKIMI O HXTpaduKam.

Pacno3naBate kBazpaTudHyr (yHKOHKO 10  (dopmye,
OPUBOAUTH IMPUMEPHI KBaAPATHYHBIX (PYHKIUU W3 peaabHOU
J)KU3HH, GU3UKUA, TCOMETPHH.

Apugpmemuueckan u ceomempuyeckas npozpeccuu

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

BBINOMHATE BBIYHMCICHUSI C WCIOJIb30BaHHEM (GopMys N-ro 4iieHa
apu(METHYECKOM W TEOMETPHYECKOM MPOTPECCHH, CYMMBI
MEPBBIX N YJIEHOB.

N306paxars YJICHBI MOCHENOBATENBHOCTH TOYKAMH Ha
KOOPJAUHATHOHN MIOCKOCTH.

Pemrate 3aj1a4d, CBsI3aHHEBIC c YUCJIOBBIMU
MOCJIEOBATEJIbHOCTSAMM, B TOM 4YHCJIE€ 3aJayd U3 PpealibHOHI
XKU3HH (C  HWCHOJB30BaHHUEM KaJIBKYIISITOPA, IU(POBBIX

TEXHOJIOTHH).






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

7 xaacc (ne menee 102 v)

panMoHaJIbHBIX YHCEIl.
CreneHb C HaTypaJlbHBIM
oKazaTeJieM.

Pemmmrenne OoCHOBHBIX 3aaad

Ha JApoOu, TPOIICHTHI U3
peajrbHOM NPaKTUKH.
ITpuznaku JIE€IUMOCTH,
pas3noxeHust Ha
MHOXHUTEIU HaTypalbHBIX
YHUCEeII.

PeanbHble 3aBHCUMOCTH.
Ipsimas u oOpaTHas

MPpONOPUHHUOHAIIBHOCTHU

YaCTHOCTH B OECKOHEUHYIO JIECSITUUHYIO
Jpo0b.

IIpuMeHaTs pa3HoOOpa3HbIe CHOCOObLI M
NPUEéMbl BBIYHCICHUS 3HAYEHHIl IPOOHBIX
BBIPAKEHUH, CoJep)KalluX OOBIKHOBEHHBIC

W JIeCSITHYHBIE JpoOW:  3aMEHATh IIpHU
HEoOXO0IMMOCTH JIECSITHYHY IO poob
OOBIKHOBEHHOM u OOBIKHOBEHHYIO
JIECSITUYHOM, MPUBOJIUTH  BBIPAKEHHUE K
dopme, Hambomee yI0OHOM JUTST
BBIUMCIICHUH, MPeoOpa3oBBIBATh JAPOOHBIC
BBID@KEHUSI HAa YMHOXKEHHWE U JeJIeHHE

JNECSITUYHBIX ApoOedi K  JIEWCTBUSIM  C
LEJIBIMH YHCIIaMH.
IIpuBoautTh  uyHncIOBbIE W  OyKBEeHHbIE

NpUMepPbI CTEIEHU C HaTypaJbHBIM

Ha3Banue DJIeKTPOHHbIE
pasaena OcHoBHoOe coaeps:kaHue OcHOBHBbIE BH/bI AeATEJIbHOCTH (uudposeie
(TeMbl)(4HCI0 o0yuaomuxcst o0pa3zoBaTe/ibHbI
4acoB) e pecypchbl)
Uucna u ITonarue pamuonanbHoro | CHcreMaTH3MpOBaTL M 000ramaTh 3HAHHSA
BBIYMCIEHHA. | ypcha. Apudmerndeckrne | 00 OOBIKHOBEHHBIX U JECSATUYHBIX IPOOsX.
PauuoHanbHbl| feiicTBus ¢ | CpaBHuBaTh W YNOPAAOYHBATH Jpo0OH,
e yuciaa paoHAIBHBIMHU YHCIAMU. peoOpa3oBbIBas npu HEOOXOOMMOCTH
(25 ) CpasHenue, JeCATUYHBIE NpoOn B  OOBIKHOBEHHBIC,

YIOPSTOUYNBAHHUE OOBIKHOBEHHBIC B JIeCSITUYHBIE, B




rokasaTeseM, 00BSICHSIS 3HAYCHUS
OCHOBaHUsI CTETICHW W TOKA3aTessl CTEICHH,
HAaXOJWTh 3HAa4YeHHs cTeneHeidl Buma a" (a
— moboe palnoHaIbHOE YHCIO, N —
HATypaJIbHOE YHCIIO).

IMoHumMaTh CcMBICH 3amUCH OOJBIIMX YHCEN
C TIOMOUIBIO JIECSITUYHBIX npobei u
crerieHeid umcina 10, mpuMeHATH UX B
peaIbHBIX CUTYyalUsIX.

[TpuMeHATh TPU3HAKK NEIUMOCTH, PA3IOKCHUS
Ha MHOXKUTEIH HaTypaJbHBIX YHCEL.

PewaTp 3ajaun Ha 4acTH, MPOLEHTHI, IPOIIOPLIIH,
Ha HaxOoXJeHHue JApoOu (IPOLEHTa) OT BEJIUYNHEI
W BEIUYMHBI 10 e¢ ApoOu (TPOLEHTY), ApoOHU
(mporieHTa), KOTOPBIM COCTABISAET OJHA BEJIUYHHA
ot apyroi. IlpuBomuTh, pa3Ouparb, OIEHHBATH
pasniuuHble  pEUICHHs,  3alucH peeHunit
TEKCTOBBIX 3ajad.

PacniozHaBath ¥ OOBSCHSTH, ONUpasCh Ha
OTNIpEAEEeHNs, TPSIMO MPONOPIHUOHAIBHBIE U
0o0paTHO  NPONOPLHUOHANbHBIE  3aBHCUMOCTH
MEXIY BEITHYMHAMH; MPHUBOJUTH HMPUMEPHI 3THX
3aBUCHMOCTEH M3 pEaibHOr0 MHpa, M3 JPYTruX
y4eOHBIX IIPEIMETOB.

PewiaTh npakTHKO-OPUEHTHPOBAHHbIE 33Ja4yd Ha
JpoOH, TIPOLEHTHI, TMpAMyI0 M  OOpaTHYyIO
MIPOTIOPIMOHANLHOCTH, IPOTIOPIIHH




Auaredpau
yecKue
BbIpaskeH
ust (27 4)

BykBeHHBIE  BBIpaKE€HHUS.
IlepemeHnHsle.
JlonycTtumsle 3HAYECHUA
nepeMeHHbIX. DOPMYJIbI.
IIpeobpazoBanue
OyYKBEHHBIX BBIpa)KEHUH,
packpbiTue CKOOOK u
OpUBEJICHUE TMOTOOHBIX
cllaraéMbIX.

CpoiicTBa CTEIECHU c
HaTypaJlbHbIM

IOKa3aTesIeM.

MHOTOYJICHEI. Cnoxenue,
BBIYUTAHUC, YMHOKCHHUE
MHOTOYJIEHOB. DopMybl
COKPAIIIEHHOTO YMHOXXEHHUSL.

PasnioxxeHre MHOTOYISCHOB Ha
MHOXHTCIIN

OBiaagers anreOpanydecKon
TEPMUHOJIOTHEN u CUMBOJIUKOM,
NPUMEHATh €¢ B IIPOLIECCE OCBOCHMUS
y4eOHOro Marepuasia.

Haxoauthb 3HAYCHUS OYKBEHHBIX

BI)Ipa)KeHI/Iﬁ IIpyu 3aJaHHbIX 3HAYCHUAX

OyKB;  BBIIOJHSTH  BBIYHUCICHHUSA IO
dopmyam.

BpINOJHATH peoOpa3oBaHUs LIEJIOTO
BBIDQXKCHHSI B MHOTOWICH NPHUBEIACHUEM
IMOJOOHBIX cjaraemsix, pacKpBITHEM
CKOOOK.

BpimonHAT, ~ yMHOXEHHE ~ OJHOWIEHAa  Ha
MHOTOWIEH W MHOTOWIeHa Ha MHOTOWIEH,
OpUMEHSITh  GopMyJbl  KBaapara CyMMBbl U

KBaJ[paTa pa3HOCTH.
OcyIecTBIATh Pa3IoKEHUEe MHOTOYICHOB Ha
MHOXMWTENH ITyTEM BBIHECEHHS 32 CKOOKH 00111ero
MHOXKHTEJISI, IPUMEHEHHST (POPMYJIBI PA3HOCTH
KBaJIpaToOB, (POPMYII COKPALIEHHOTO YMHOKCHUSL.
[MpumMeHsTh IpeoOdpa3oBaHUe MHOTOUICHOB JUIS
pELIeHUs pa3JIMuHbIX 33734 U3 MaTeMaTHKH,
CMEXHBIX MIPE/IMETOB, U3 PEATbHON IPAKTUKH.
3HaKOMUTHCS C UCTOPUEH pa3BUTHSI MATEMaTHKU




YpaBHenusi | YpasHeHue, ImpaBuja Pemiare suHENHOE YypaBHEHUE C OJHOU
" npeoOpa3oBaHUs NIEpEMEHHON, NPHMEHsis MpaBWJia Tepexona
HEPaBeHCTB | ypagHeHUs, OT UCXOJHOIO ypaBHEHHUSI K PAaBHOCHUJIBHOMY
a(20 v) PaBHOCHIBLHOCTED eMmy Oonee mpocrtoro Buzaa. IlpoBepsiTh,
YpaBHEHUU. JIunekHoe SIBISIETCSI JIM KOHKPETHOE YHCJIO KOpPHEM
YpaBHEHHUE c OJHOU YPaBHEHHSI.
r[epeMeHH()f/'I, penieHune HOZIﬁI/IpaTb NnpuMepkbl Imap 9mucell,
JIUHEUHBIX ypaBHeHHﬁ. ABJIATOIIUXCA PCHICHUEM JUHEHHOTO
Pemmenue 3a1a4 ¢ IOMOIIbIO YpaBHCHUA C IBYMs IICPCMECHHBIMU.
ypaBHCHHfI. CTpOHTL B KOOp,HI/IHaTHOﬁ IIJIOCKOCTHU
JIuaeliHoe ypaBHEHUE I Fpa(i)I/IK JTUHEHHOT O YPaAaBHCHUs C ABYMs
ABYMsl IIEPEMEHHBIMU U €r0 NCPEMCHHBIMU; TTOJIb3YACH Fpa(I)I/IKOM,
rpa(bHK. Cucrtema JBYX NPpUBOAUTHL NMPUMEPHLI PCIICHUA
JIMHEUHBIX  ypaBHEHUMH C YypaBHCHUA.
IBYMS MEepEeMEHHBIMH. HaxoauTh pemeHue CHUCTEMBI IBYX
Pentenue CUCTEM JIMHENHBIX YPAaBHEHUU C ABYMS
ypaBHEHUH cnocoooM NCPEMCHHBIMH.
[OJACTAHOBKH M  CIIOCOOOM CocraBisAiThb M pemiaTbh YPAaBHEHHE WU
CIIOKCHUS CHUCTEMY YpPaBHEHHMH IO YCJIIOBHIO 3aJayw,
UHTEPIIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a71a4u IOJIy YEHHBII
pe3yJyibTar
KoopaunaTelm| Koopnaumara Touku Ha | M300paskaTh Ha KOODJMHATHOH MpSMOif
rpapuku. OpsIMOM. YHucioBble TOYKHU, COOTBETCTBYIOLIUE 3aJIaHHbIM
®ynkuun (24 npoMexxyTku. PaccrosiHue KOOpJauHaTaM, Jy4d, OTPE3KH, HHTCPBAJIbI;
) MEXAYy HABYMsI TOYKaMH 3allMCBhIBATh MX Ha alreOpamvdeckoM s3bIKe.

KOOPAMHATHOI ONpsIMOii.

[IpsamoyromnbHas cucrema
KOOpAMHAT HA  IUIOCKOCTH.
[Ipumeps! rpadmkoB, 3agaHHBIX

OtMeuaTh B KOOPAWHATHOHN IUIOCKOCTH TOYKH IO
3alaHHBIM ~ KOOpAWHATaM; CTPOWTH Tpaduku
HECJIOKHbBIX 3aBUCUMOCTEH, 3alaHHBIX
(hopmynamMu, B TOM YHCIIE C IIOMOIIBIO HU(PPOBBIX




¢dopmymnamu. UreHne rpaduxoB
peanbHbBIX 3aBUCUMOCTEM.

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

nabopaTopHi.
[pumeHsTH, U3y4aTh MIPEUMYIIECTBA,
HHTEPIPETHPOBATH rpadraeckuit crocod
NpPEeNCTaBICHUsT W aHAIW3a  Pa3HOOOpa3HOI

KI3HCHHOW MHPOPMAIIIH.

OcBamBate TOHATHE  (DYHKIHNH,
(YHKIMOHATHHOM TEPMUHOJIOTHEH.

OBJIaJIEBATH

PacniosnaBath nuHEHHYI0 QyHKOHIO Yy = kx + b,
ONUCHIBATH €€ CBOMCTBA B 3aBUCHMOCTH OT
3HaueHui koda(duirentos k u b.

Crpoutbh rpaduku nuHeiHoH QyHKUUH, QyHKINH
y =1Ixl

Hcnons3oBath  1M(pOBBIE  pecypchl A
nocTpoeHus rpadukoB GYHKIMHA M M3YYEHHUS UX
ceoiictB. IlpuBoauTh  mIpUMEpPbl  JUHEHHBIX
3aBUCUMOCTEN B PEAJIbHBIX IPOLECCAX U
SBJICHUAX

IloBTOpeHUE M
00001meHne(6

)

IToBTOpEeHuUE OCHOBHBIX
MOHSTUN U METOHOB Kypca 7
KJIacca, 000O0IleHrEe 3HAHUU

Bbi0upaTh, NPUMEHATh OLEHUBATH CIOCOOBI

CpaBHECHHS YquCell, BBIYHCIICHUH,
npeoOpazoBaHUi BBIpa)KCHH, peleHus
YpaBHEHHUH.

OcymecTBasThH CaMOKOHTPOJIb

BBIIIOJIHSIEMBIX JE€HCTBUM M CaMOIPOBEPKY
pe3yibTaTa BBIYHCICHUN, IpeoOpa3oBaHUU,
MOCTPOEHUH.

Pewats 3amaun u3 peanbHOM XKU3HU, IPUMEHSTH
MaTeMaTUYECKUE 3HAHUS U1 PEHICHUs 3a1ad U3
JIpYTUX IPEAMETOB.




Pemate TEKCTOBBIE 33129,
BBIOMPATH CIIOCOOBI PEIICHUS 3a1a4U

CpaBHUBATB,

8 knacc (He MeHee 102 v)

UppallMOHAJIbHBIX YHUCE]I.
JlericTBUTEIIbHBIC YHCJIA.
CpaBHeHUE
NEVCTBUTEIIbHBIX YHCEI.
ApudpmMeTHdecKuit
KBaJPaTHBIMKOPEHb.
Vpasuenue Buaa X“ = a.
CrolicTBa apu(pmMeTndIecKux
KBaJIpaTHBIX KOpHEH.
TIpeoOpazoBanue
YUCJIOBBIX BBIPpAaXECHUH,

pU HEOOXOAUMOCTH KAJbKYJIATOP.
OuneHnBaTh KBaJpaTHbIE KOPHU IICIBIMU
YHUCIAMHU U JSCATHUIHBIMHU JIPOOSMHU.
CpaBHUBATH 74 YHOpsiI04YUBATH
paI_[I/IOHaIII)HBIe nu I/IppaI_II/IOHaJ'II)HBIe qucia,
3allMCaHHble € [OMOIIBI0  KBaJgpaTHbBIX
KOpHEH.

HccaenoBarb ypaBHEHUE x? = a, HaXOOUTh
TOYHBIC U MPUOIMKECHHBIC KOPHU IIpU & >
0.
HccaenoBaThb

cBoOlicTBa KBaJpaTHBIX

Ha3Banue DJIeKTPOHHBbIE
pasjaena OcHoBHoOe coJep:kaHue OcHoBHbIE BH/bI A1eITEJIbHOCTH (uudposeie
(TeMbl) o0yyarommxcst o0pa3zoBaTe/ibHbI
Kypca (4ucsio e pecypchbl)
4aCcoB)
Yncna n KsanpaTHslii kKOpeHb U3 ®opMyIHpPOBATH ompenejaeHue
BbIMMCJIEHHUs. | gpcna.lloHssTHE 00 KBaJIpaTHOTO KOpHA u3 quclia,
Keaaparnele HppanruoHaJIbHOMYHCIIC. apupMETHIeCKOro KBaJPaTHOTO KOPHSI.
kopHu (15 4) | JlecaTuunkie IpumMeHaTH OTIEepaLUIo U3BJIEUEHUS

OpuOIIKESHUS KBaJpaTHOrO KOPHsS M3 4YHCHA, HCIOJb3YH




comep KalnuX KBaJpaTHBIC
KOPHH

KOpHEH, MPOBOJSI YMUCIOBBIE SKCIEPUMEHTHI
c HCTIOJIb30BAaHUEM KaJIbKyJIsITOpa
(koMmIIBIOTEDPA).

Joka3piBaTh cBoOWCcTBa apuPMETHUCCKUX
KBaJIPAaTHBIX KOPHEH; MNPHUMEHSITH WX I
mpeoOpa3oBaHUs BEIPAKCHHH.

BbInoJIHATE npeodpa3oBaHUsl BBIPAKEHUH,

cojeprKaIux KBaJpaTHbIC KOPHH.
BripaxaTtb TIepeMeHHBIC u3
FEOMETPHYCCKUX U (PUHUCSCKUX POPMYII.
Boruucasars 3HAYEeHUS BBIPAKEHUH,
cojieprKaIux KBaJpaTHbIC KOPHH,
HCIIONB3YSI npu HEOOXOAUMOCTH
KaJIbKYJIISITOP.

Hcnoap30oBaTh B XOIE pCEUICHHUS 3aaad
SIIEMEHTapHBIC peaCTaBIICHUS,
CBsI3aHHBIC c MIPUOIMKCHHBIMHU

3HAYCHUSIMU BEJIIUYMH.
3HAKOMMTBCSI €  HCTOpMell  pa3BUTHUS
MaTEeMaTHUKHU

Yucaa n
BBIYHCJICHNS
. Ctenens ¢
HeJbIM
nokasareJie
M (7 4)

CrereHs ¢ HOECJIBIM ITIOKA3aTCJICM.

CrangapTHast 3aIIHCh YHCIa.
Pazmepsr 00beKTOB
OKpYyKaromiero Mupa (ot
AJIEMEHTAPHBIX YaCTHII JIO
KOCMHYECKHX 00BEKTOB),
JUTATENIEHOCTH TPOIIECCOB B
okpyxaroriem mupe. CBoiicTBa
CTEIICHU C LIEJIBIM TTOKa3aTesIeM

@opMyJIHPOBATH ONpe/ieIeHHe CTEIEHU C
LIEJTBIM ITOKa3aTeIIeM.

IpeacTaBiaAaTh 3anMCh OOJIBIITUX U MAJIBIX
YHUCE B CTAHIAAPTHOM BHJIC.

CpaBHHMBATBH YHNCJIAa U BEJINIUHBI,

3aIMCaHHbBIC C MCITOJb30BAHUEM CTECIICHH

10.

Hcnoan30BaTh 3amuCh YHCEI B
CTaHJIaPTHOM BHJIC JJIs BBIPAXKCHUSI Pa3MEpOB
O0BEKTOB, JUIUTSIBHOCTH IIPOLIECCOB B




OKpY KaIoOIIEM MHUPE.
PopmMyIHUPOBATH, 3aIIUCHIBATH B
CHMMBOJIMYECKO# (popMe U WITIOCTPUPOBATH
NpUMepaMHu CBOMCTBA CTENEHU C LEJIbIM
TTOKa3aTelIeM.

IIpuMeHATH CBOMCTBA CTETICHU IS
peoOpa30BaHUsT BHIPAKCHUM, COJICPIKAIIAX
CTEIICHHU C IEIBIM ITOKa3aTeJICM.
BpInoJIHATH AelCTBUSA C YHCIIaMU,
3alMCaHHbIMU B CTaHIApPTHOM BUE
(yMHOXXEHUE, JIeJIeHHUE, BO3BEICHUE B
CTCIICHb)

Auredpanye
cKHe
BbIPa:KeHUsl
KBaapatHbi
W TpéxuiaeH
(5w

KBanparHslii TPCXUIICH.
Paznoxxenne kBagpaTHOTO
TpEXUJICHaHa MHOXHUTEIH

PacniozHaBaTh KBaJpaTHBIN TPEXUJICH,
YCTaHaBJIMBATHBO3MOXKHOCTH €TO
pa3ioKeHusT Ha MHOXXHUTEIH.
PackaaabiBaTh HA MHOKHUTEJIHU
KBaJpaTHBIN TPEXWICHC HEOTPHUIATEIbHBIM
JUCKPUMHUHAHTOM

Auredpau
yeckune
BBIpaKeH
usl.
Auiredpau
yeckasi
apodb

(15 u)

AnreOpamyeckas poOb.
JonycTtumbie 3HAYECHUS
NEPEMECHHBIX, BXOAAIIINUX B
anredpanvdecKue
BBIPaYKCHUSI. OcHOBHOE
CBOMCTBO  anreOpamyecKom
Jpoowu. Coxkpaienue
JIpoOei.

CioxeHue, BBIUHTAHUE,
YMHOXXEHHE W  JeJICHHE
anredpandecKux poOeii.

3anuceiBaTh anreOpanyeckue BBIPAKCHUS.
Haxoaurts

00acTh onpeeNIeHns] parioOHAIBHOTO
BBIpAXCHUSI. BBINMOJHATH YHCIOBBIC
ITOJICTAHOBKH M BBIYMCJASATH 3HAaUCHNUE
JIpoOH, B TOM YHCJIE C TOMOIIBIO
KaJbKYJISITOpA.

®DopMyJIUPOBATH OCHOBHOE CBOICTBO
anreOpanvecKoiIpoou U MPUMEHSITh €ro
JUIsL IpeoOpa3oBaHus 1poOeii.

BbINoJHSATH AelCTBUS ¢ anreOpandecKuMu




IIpeoGpazoBanme
BBIp@XCHUH,  COIACPIKAIINX
anredpanydecKkue Ipoou

npobsvu. [IpuMeHaTs TpeoOpa3oBaHUs
BBIPKEHUW ISl pelleHus3a1aq.
Boipa:kaTh nepemMeHHble U3 (Hopmyl
(bu3nuecknx, reoOMETPHUIECKUX,
OIHCHIBAIOIINX OBITOBBIE CHUTYAaIUN)

YpaBHeHust
"
HEpaBeHCTB
a.
KBaapatrnbi
€ YpaBHEeHHUS
(15 g)

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

Pemenue YpaBHEHUH,
CBOJAIIMXCS K KBaJAPaTHBIM.
IIpocreitmue JIpoOHO-

pauuoHaIbHblE YPAaBHEHUS.
Pemenue TekcToBBIX 3alad
C IIOMOIIIBIO KBaJpaTHbIX
ypaBHEHUM

Pacno3HaBarhb KBaJApaTHbIC YPaBHCHMUA.

3anuchIBaTh dopmyay KOpHEH
KBaJpaTHOTO YpaBHEHUS; pemiathb
KBaJpaTHbIe YPABHEHUs] — IOJHBIC U
HEIOJIHBIE.

IIpoBoauTs  mpocTeiiline  HcCIeI0BAHUA
KBaJIpaTHBIXYPAaBHEHUI.

Pemiate  ypaBHeHHs, CBOJAIIHECS K

KBaJIpaTHBIM, C MOMOUIBIO TNPeoOpa3zoBaHUN
1 3aMEHOU NepeMEHHOM.

Hab6awoaats M aHaIu3UpPOBATH CBSI3b
MEXIy KOpHAMH W  Ko3(hHUIIHeHTAMHA
KBaJpaTHOTO YpPaBHEHHS.

PopmyupoBate TeopeMy Buera, a Takxke
o0paTHYIO Teopemy, MPUMEHSThH 9TH
TEOPEMBI JJIsI pEeIIeHUs 3a71ad.

Pemmate TekcTOBBIE 3amaum  anreOpamuecKuM
CrocoOoM: NePEXOAUTh oT CIIOBECHOM
(hopmMyTMpOBKH YCIIOBUS 3a71a4u K
anreOpandeckoil MOJEIM IYTEM COCTaBJICHHS
YPaBHEHHMSI; pelIaTh COCTaBICHHOE YpPaBHEHHUE;
MHTEPIPETHPOBATh PE3yJIbTarT.

3HAKOMHTHCS C HCTOPUEH pa3BUTHS anreOphbl




YpaBHeHust
"

JIuneiitHoe  ypaBHEHHE C
IBYyMsI TIEPEMEHHBIMHU, €TO

PacnoznaBatrb JIMHEHHBIE YPAaBHEHUS C
JIBYMsI IEPEMEHHBIMU.

HEPaBeHCTB | rpaduk, mpuUMEphl pelIeHHs CtpouTthb TpauKu INHEHHBIX ypaBHSHUH, B
a. Cucremsl ypaBHEHHH B Henprx | TOM 4Hcie
ypaBHeHmii | oo HCIIOJIb3Ysl HU(POBBIE pecypchl.
13 4 :
( ) Pemmenme cHeTeM BYX Pazanuarts rnapajuieJibHbIe u
NMHeiHBIX  ypaBHemmii ¢ | NEPECeKaiomuecs MIpSIMBIE 1o nx
YPaBHEHHUSIM.
JIByMS IIepPEMEHHBIMHU. Pema .
TIpuMepsl pemmenus cucTeM WaTk  CHCTEMBI JIBYX JIMHEHWHBIX
o o ypaBHEHUI c JIBYMSI IIepEeMEHHBIMU
HEIMHEHHBIX ypaBHEHHM C o
TIOJICTAHOBKOM M CIIOKEHHEM.
JIByMsI TIEpEMEHHBIMHU. o
Pemath mpocTelmme CHUCTEMBI, B KOTOPBIX
I'padmueckas o
OHO U3 YpaBHEHHIt HE SIBIISICTCS
WHTEpIIpEeTalusl ypaBHEHUS N
JIMHEHHBIM.
C ABYMsI IEPEMEHHBIMHU U
o puBoauts rpaguyecKkyr0 MHTEPHPeTALUIO
CHUCTEM ypaBHEHHU C IBYMs
peieHus YpaBHEHHS c JIBYMsI
IIepEeMEHHBIMH. o
IIEPEMEHHBIMH M CHCTEM YpPaBHEHHH C
Pemienune TekcTOBBIX 3ajayd
JIByMSI IEPEMEHHBIMH.
N TToMOTIEIO CHCICM | PemaTh TeKCTOBBIE 32124l aNreGpaHuecKuM
YPaBHCHNH croco6oM
YpasHenust | YucioBble HEPAaBEHCTBA U @opMyaHPOBATH  CBOWCTBA  YHCIIOBBIX
u MXCBOMCTBA. HEpaBeHCTB,  WJUIIOCTPUPOBATH HUX  Ha
HEPABEHCTB | HepaBeHCTBO ¢ OAHOM KOOpJAMHATHOU psIMO, JOKa3bIBAThH
a. nepeMeH-Hoi. JIlunelnsle anreGpanIecKH.
HepaBencrs| yonqpencrpa ¢ onmoit it
a (12 u) p A IIpumMeHsATHh CBOWCTBA HEPABEHCTB B XOJ€

IIEPEMEHHON M WX pEelIeHUE.
CucTeMbl JTUHEHHBIX
HEPaBEHCTB C OJIHOU
IIEPEMEHHON M UX PELICHUE.
N3006paxeHnue penieHus
JIMHEWHOrO0 HEpPaBEHCTBA U

pemeHus 3aaad.
Pemartsb nuHeiiHbIe HEpABEHCTBA C OJIHOM

MepEMEHHOM, M300paxaTh pelIeHIe HePaBEHCTBA
Ha YUCIIOBOH MpsIMOIL.
Pemats  cucrtemsl

JIMHEHHBIX HCEPABCHCTB,




UX CUCTEM Ha YMCIOBOM
npssMOM

n300pakaTh pelIeHNe CHCTEMBI HEpaBeHCTB Ha
YUCJIOBOM MPsIMOiA

DYyHKUMH.
OcHoBHBbIE
noHstus (5

)

IMonarue pyHKIIHU.
OO6nacTh oIpeneneHus U
MHO>KECTBO 3HAYCHHH
byHKIIMH.

CriocoObI 3aanust (QyHKIIUN.

Hcnoab3oBaTh (yHKIMOHAIBHYIO
TEPMUHOJIOTHIO U CUMBOJIHKY .

BbI4ucasaTh 3HaYeHUsT PYHKIUN, 3aJaHHBIX
bopmynamu (mpu HEOOXOAUMOCTH
HCIIOJIb30BaTh KAJbKYJISITOP); COCTABJSATH
TAa0JUIBI 3HAYEHUN (QYHKIUH.

DyHKIHH.
YuciioBblie
dyuxmun (9
)

I'paduk pynkumuu.
CroiicTBa pyHKOUH, HX
otobOpakeHHue Ha rpad ke
UreHue u NoCTpOCHUE
rpaukoB QyHKITHIA.
IIpumeps! rpadukoB
(GyHKIUE, OTparkaroIuX
peanbHBIC TIPOIIECCHI.
DyHKIMH, ONUCBHIBAIOIIUE
MPSIMYI0 1 OOpaTHYIO
OPONOPIHOHAIBHEIC
3aBHCUMOCTH, UX I'papUKH.
T'mnepOomna.

I'paduk pyskumm y = X2.
DyHkuu y = X2,y = X3,
y=X, y=1IxlI,
rpaudeckoe peuieHue
YpaBHEHHUH U CUCTEM
ypaBHEHUH

CTtpouth 110 TouKaMm rpapuku QyHKIHIA.
OnuceIBaTh CBOMCTBA QyHKIINM HA OCHOBE €¢
rpadu4ecKoro npeacTaBICHHUS.
HUcnoab3oBaTh QYHKIIMOHAIBHYIO
TEPMHUHOIOTHIO U CUMBOJIUKY.

HccaenoBarhs npuMepsl rpaduKoB,
OTPaKaIOIIUX peaTbHbIC MPOIECCHI U SIBICHUS.
IIpuBOANTH IPUMEPHI TPOILIECCOB U SIBIICHUM C
3aJaHHBIMU CBOMCTBaMU.

Hcnonab30BaTh KOMIBIOTEPHBIE TPOTPAMMBI
JUTSI TOCTPOCHUS TpadUKOB QYHKITUN U
U3Y4YEHUs] UX CBOMCTB

Haxoauts ¢ nomompsio rpaduka GyHKINH
3Ha4YEHHE OJHOU U3 pacCMaTPUBAEMBIX
BEJIMYHMH 10 3HAYEHUIO IPYTOH.

B HecJI0KHBIX CJIydYasiX BbIPaXKaTh
(opmyIt0ii 3aBHCUMOCTBH MEXK/Ty BEJIMYMHAMMU.
OnuchiBaTh XapakTep U3MEHEHHUs OJTHOM
BEJIMYUHBI B 3aBUCUMOCTH OT U3MEHEHMUS




Apyrou

PacnoznaBath Buabl u3yuyaembIX GyHKUUI.
IHoka3bpIBaTh CXeMATH4YECKH I10JIOKEHHUE HA
KOOP/JAMHATHOMN IJIOCKOCTH rpaduKoB
byuknuii Buga: y = X2,y = x3,
y=x,y=Ixl

Hcnosb30BaTh PYyHKIHOHAIBHO-
rpaguyecKkue nNpeacTaBJaeHUs 1Js1 pelieHUus
M HCCJIeJOBAHUS YPABHEHHUH U CHCTEM
YPaBHEHMIA.

pumenstb undpoBbie pecypchbl AJs
nocrpoeHusi rpapuxkos GpyHKIUl

IloBTOpeHue U
00001IEHHE
(6 v)

[ToBTOpeHue OCHOBHBIX
MOHSITUA U METOJ0B KYPCOB
7 n 8 xylaccoB, 0000IIEHHE
3HAHUU

BLIﬁHpaTL, NPUMEHATDb, OUCHUBATH CIOCOOBI

CpaBHEHMUS 4quced, BBIYUCIICHUH,
npeobpazoBaHUi BBIPAXKEHUH, pelieHus
YpaBHEHUI.

OcyuiecTBJIATH CaMOKOHTPOJIb

BBIIIOJIHSIEMBIX [JEHCTBUM U CaMONPOBEPKY
pe3ynbTara BBIYUCICHHUH, IpeoOpa3oBaHUM,
MOCTPOCHUM.

Pemraty 3agayu U3 peasibHOH  KU3HH,
NPUMEHATh MaTEeMaTU4YeCKHe 3HAHUS  JJId
pemIeHus 3a1a4d u3 APYyTUX MPeaMETOB.
Pemare TekcTOBBIC 3aJa4M, CPABHUBATh,
BBIOUPATHCIOCOOBI PELICHUS 3a1a4u




9 kaacc (He menee 102 u)

pie yncia (9 v)

MHOK€CTBO 1€HCTBUTENBHBIX
YHCelT; ICHCTBUTEIBHBIE YHCIA KaK
OECKOHEUHBIE IECATHIHbIE APOOH.
B3anMHO 0fHO3HaYHOE
COOTBETCTBHE MEXKJLy MHOKECTBOM
MeHCTBUTENBHBIX YHCET U
MHOKECTBOM TOUYEK KOOPIUHATHON
npsiMoil. CpaBHeHHE
eHCTBUTENBHBIX YHCET,
apudmeTHyecKre AeUCTBUS C
eMCTBUTEIbHBIMY YHCIAMH.
[TpubmmkeHHOe 3HaYeHHe
BEJIMYNHBI, TOYHOCTH IPHOIIKEHHSI.
Oxpyrnenue uucen. [Ipuxunka u
OLIEHKA pe3yJIbTATOB BBIYUCICHUN

O3HAKOMUTBCSI C BOBMOXKHOCTBIO MPEACTABIICHUS
MeHCTBUTEILHOTO YHCIIA KaK 0ECKOHEYHOM
TECSITUIHOM IPOOHU, MPUMEHSATH CCITUIHBIC
MPUOIIKEHUS pallMOHABHBIX ¥ UPPAIlMOHATBHBIX
YHCell.

HN300pakaTh NEHCTBUTENbHBIE YUCIIA TOUKAMHU
KOOpJIMHATHON NPSAMOH.

3anucbIBaTh, CPAaBHUBATh W YNOPSA0YHBATD
efiCTBUTEIBLHBIC YHCIIA.

BrINoNHATE, COYETAast yCTHBIE U TUCbMEHHbBIE IPUEMBI,
apuMeTHIECKUE NEHCTBUS C PallMOHATBHBIMH
YHCJIAMH; HAXOAUTh 3HAYEHMS CTEIIEHEH C LIEIBIMHU
MMOKa3aTeJSIMU MU KOPHEH; BBIYUCIISATH 3HAUCHHS
YUCIIOBBIX BBIPAKCHHM.

[TosrydauTh peCTaBICHUE O 3HAYUMOCTH
IeWCTBUTENIbHBIX YHCEI B MPAKTUYECKOM
eATEILHOCTH YEJIOBEKA.

AHAJIM3MPOBAaTh U JeJaTh BBIBOJABI O TOYHOCTH

MpHUOJIVHKEHUS JEHCTBUTEFHOTO YHCIIA TPH PEIICHUH

Ha3Banue DJIeKTPOHHbIE
pa3nena OcHoOBHoOE cojiep:kaHue OcHOBHBIE BH/IbI A1eATEJIbHOCTH (uudpoBbie
(TemMbl) 0o0yuaIuxcs oOpa3oBaTe/ibHbI
Kypca (4ucio e pecypcsl)
4acoB)

Uucna u PanmMoHanbHBIE YHCIA, Pa3BuBaTH pEACTABICHUS O YUCIIAX: OT MHOXKECTBa

BBIYMCJICHHUS. [IPPAIIOHATBHBIC YHCIIA, KOHEYHBIC [HATYPAJIHHBIX YHCEN 1O MHOXKECTBA JCHCTBUTEIBHBIX

leficTBUTENBLH[ OECKOHCUHBIE IECATHIHBIC TPOOH. [AHCEIL.




3a7ad.
OKpYIJISTh ICHCTBUTENbHbIC YNCIIA, BBHITOIHSIT
[IPUKUIKY PE3YJIbTaTa BEIYUCICHUH, OLICHKY
3HAUYEHUHN YHUCIOBBIX BHIPAKEHUH.

3HAaKOMHTBCS C UCTOpUEH pa3BUTHS MATEMaTUKU

YpaBHeHus U
HepaBeHCTBA.
YpaBHeHus ¢
OHOM
nepeMeHHOMH
(14 a)

JIuneiitHOe ypaBHEHUE.
Pemienne ypaBHEeHUH,
CBOASAINMXCS K TUHEHHBIM.
KBanpaTtHOoe ypaBHEHHE.
Pemienue ypaBHEeHUH,
CBOAAIIMXCS K KBaJPaTHBIM.
bukBagpaTHbIe ypaBHEHMUS.
IIpuMepsl pelieHus
YpaBHEHUU TpeTheul U
4eTBEPTON cTeneHel

Pa3JIO)KECHUEM Ha MHOXUTCIIN.

Pemrenne npobHO-
palMoHaIbHBIX YPABHEHUM.
PerieHre TEKCTOBBIX 3aj1a4
anreOpanyecKuM METO0M

OcBauBaTh, 3alIOMUHATH M IPUMEHATH
rpaduyecKkue MeTobl IIPU PEIICHUHN
YPaBHEHMII, HEPaBEHCTB U UX CHCTEM.
Pacno3HaBaTh 1enbie U APOOHBIC YPABHECHUS.
PemiaTh JuHeliHble 1 KBAJAPAaTHbIE YPABHEHUS,
YPaBHEHMsI, CBOJSIIIINECS] K HUM, IIPOCTEHIIINE
MpOOHO-pallMOHAIBHEIE YPAaBHEHHSI.
I[Ipensarath BO3MOXXHBIE CIIOCOOBI PELICHUS
TEKCTOBBIX 3a7a4, 00CyK1aTh UX M peliaTh
TEKCTOBBIE 3aJayd pa3sHbIMU CIIOCOOaMHU.
3HAKOMMTBLCA ¢ MCTOPUeEH pa3sBUTUS
MaTeMaTHKHU




YpaBHeHus U
HEPABEHCTBA.
Cucrembl

YPaBHeHMI
(14 q)

JInHeilHOe ypaBHEHHUE C ABYMs
[IEpEeMEHHBIMU U €T0 rpaduk.
Cucrema JByX JIMHEHHBIX
YPaBHEHHMI C JIBYMsI
TEPEMEHHBIMHU U €¢ pelIeHHue.
Pemenne cucrem

IByX YpaBHEHUH, OJTHO U3
KOTOPBIX JINHEHHOE, a IpyToe
— BTOPOU CTENEHHU.
I'pacdudaeckas mHTEpHpETALTUS
CHUCTEMBI YPAaBHECHUH C IBYMSI
rnepeMeHHBIMU. Pemmenne
TEKCTOBBIX 3a/1a4
are0panyeckuM CIocooom

OcBanBaTh U NIPUMEHATH NIPUCMBl PEIICHUS
CUCTEMBI JBYX JIMHEHHBIX YpaBHEHHI C
IBYMsI IEPEMEHHBIMHU U CUCTEMBI JBYX
YpaBHEHHUI, B KOTOPBIX OJHO YpaBHEHHE HE
SIBJIsIETCS JIMHEHHBIM.

Hcnoab3oBaTh QyHKIMOHAIBHO-TpaduyecKue
MIPEICTaBICHUS [JIs pellleHUs] U UcCae0BaAHUs
YPaBHEHHMI U CHCTEM.

AHAJIU3MPOBATH TEKCThI 32124, pelIaTh NX
anredpandecKnM CIIocoOOM: MepexoauTh OT
CcITOBECHOH (POPMYITMPOBKH yCIOBHUSI 3a1a49l K
anredpandecKod MOACIH ITyTEM COCTABIICHUS
CHCTEMBI YPaBHEHMUIl; pellaTh COCTaBJICHHYIO
CHCTEMY YpPaBHEHUM; HHTEPIPETUPOBATH
pe3yibTaT. 3HAKOMHUTHCSI C MCTOPHEN pa3BUTHA
MaTeMaTHKHU




'YpaBHeHUs] M

YHucioBble HEPABEHCTBA U

YuraTh, 3aNIMCHIBATH, MIOHUMATD,

HEPaBEHCTBA. | KX CBOMCTBA. HHTEPINPETHPOBATH HCPABCHCTBA,
HepaBencrBa | Jlunelinbie HEpaBeHCTBA C HCIIOJIE30BaTh CUMBOJIMKY M TCPMHUHOJOIHIO.
(16 1) OOHOM mepeMeHHOM U uX | BBIMOJIHATH IpeoOpa3OBaHUSI HEPABECHCTB,
peueHue. HCI0JIb30BaTh IS TPe00pa30BaHUS
Cucremsl JIMHENHBIX CBOMCTBA YHCIOBBIX HEPABEHCTB.
HEPABEHCTB ¢ onHoli | Pacmo3HaBaTh JIMHCHHBIC U KBaApaTHBIC
IIEPEMEHHON M HX peEIIeHHEe. | HepaBeHCTBa. PemaTh JMHEHHBIC
KBanpaTtHele HepaBeHCTBAa | HEPaBEHCTBA, CUCTEMBbI JTUHEHHBIX
U UX pElICHHUE. HEPAaBEHCTB, CUCTEMbl HEPABEHCTB,
I'pacduueckas BKJIIOYAIOIUX KBAJPATHOE HEPABEHCTBO, U
MHTEpIpeTauus HEPABEHCTB peuaTh Uux; 006CyKaAaTh MOJyUYCHHBIE
A CHUCTEM HEPABEHCTB C | pELICHUs.
JIByMsI TI€pEMEHHBIMHU H3o00paxkars pelieHHWe HEpaBeHCTBA U
CUCTEMBl  HEPAaBEHCTB  Ha YHUCIOBOU
npsIMOH, 3aMUCbIBATH peuleHue ¢
MOMOILIBIO CUMBOJIOB.
Pemarn KBaJpaTHbIE HEPaBEHCTBA,
HUCTIIONTB3YsI TpaUIecKHe MpeICTaBICHHUS.
OcBauBaTh M IPUMEHSATh HEPABEHCTBA IIpU
pELIEHUHN pAa3JIMYHbIX 3a7a4, B TOM 4HUCJIE
NPaKTUKO-OPUEHTHUPOBAHHBIX
DyHruMH KBanpatuunas ¢pyHKIHA, Pacno3naBaTth BUIBI M3y4aeMbIX (YHKIIHH;
(16 v) eé rpaduk U CBOMCTBA. WLTIOCTPHPOBATH CXeMAaTHYEeCKH,
ITapabomna,KoOopAUHATHI 00BACHATH pacroJIo)KeHne Ha
BEPIINHBI MapadoJibl, OCh KOOpJAUHATHOM IUIOCKOCTHU rpaukoB

CUMMETpHHU I1apaboITbl.
CrenieHHble (DYHKIIUU C
HaTypaJlbHBIMHU

¢yukmit Buma: y = kx, y = kx + b, y =
kix, y =ax,y=ay = v x,y=Ixls
3aBHCHUMOCTH OT 3HA4YC€HUN Koaq)(bI/I]_II/IeHTOB;




rmokasareiasiMu 2 U 3,ux
rpauKu U CBOMCTBA.

OITMCHIBATh MX CBOWCTBA.
Pacno3naBaTh KBaJApaTHYHYIO (QYHKIIUIO IO

I'paduku ¢yurmuii: y = kx,| dopmyrne. [IpuBoauTh mpuMepbl
y=kx + b, y=kxy= KBaJ[PAaTHYHBIX 3aBUCHMOCTEH HU3pearbHON
ax‘, JKU3HH, (PU3UKHU, T€OMETPUU. BBIABIATH U
y=a’y= Xxy= Ix] 0000111aTh 0COOCHHOCTH TpaduKa
KBaJpaTU4YHO# GyHKIHH Y = ax2 + bx + c.
CTtpouth M M300pakaTh CXEMATHYCCKHU
rpauku KBaJpaTUYHBIX (YHKIIHH,
3aJJaHHBIX (OopMyJIaMH BHAA Y = ax2, y = ax2
+qg,y=a(X+p)2,y=ax2 + bx +c.
AHanu3upoBaTh U IMPUMCHSITH CBOWMCTBA
U3yYEHHBIX (YHKIUN JJIT UX MMOCTPOCHHUS, B
TOM YHUCJIE C MMOMOIIBI0 U(PPOBBIX PECYPCOB
HuciioBbie TToustue YUCIOBOK OcBauBaTh MW TNPUMEHATb HHJIEKCHbBIE
MOCIENOBATEN |  1oci1e0BATEIILHOCTH. 0003HaYCHNS, CTPOMTH peueBbie
bHOCTH (15 4) | 3ananue BbICKA3bIBAHUSA ¢ HUCIIONb30BaAHUEM
[OCJIeI0BATEIIbHOCTH TEPMHUHOJIOTUH, CBSI3aHHOW C MOHSATHEM
peKyppeHTHOU (opmylioi u MOCJIC/I0BATEIbHOCTH.
(hopmyiioii N-ro useHa. AHajum3zupoBarb (Qopmyiny N-ro  dieHa
Apudmerndeckas U | TOCIEIOBATCIIbHOCTH WIIH PEKYPPCHTHYIO
reoMeTpudecKas dbopmyy " BBIYMCJISITH YICHBI
nporpeccur. Dopmyiibl N-T0 MMOCJICIOBATEIIbHOCTEH,  3aJaHHBIX 3THMH
qieHa apuPMEeTHYecKor u bopmynamu.
TeOMETPUYCCKON YcTranaBauBaTh 3aKOHOMEPHOCTh B
MIPOTPECCHIA, CYMMEI MOCTPOCHUM  TIOCJICIOBATCIBHOCTH,  ©CIIH
MEPBBIX N YICHOB. BBIITMCAHbBI MIEPBbIE HECKOJIBKO €€ YJICHOB.
H3obpaxkenune YICHOB Pacno3naBarthb apuPMETHIECKYIO u

apudMeTn4ecKoi u

TCOMCETPUUICCKYTIO MMPOrpecCcun I1pu pasHbIX




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

criocod0ax 3ajgaHusl.

Pemate 3amaunm ¢ HCTI0JIb30BaHUEM
popmynm n-ro unmeHa apudmeTHUECKON U
reOMETPUUYECKON  OpOrpeccui, CYMMBI
TIEPBBIX N WICHOB.

HN3006paxkaTh WICHBI NOCIEAOBATEIBHOCTH
TOYKaMH Ha KOOPJAWHATHOH IIJIOCKOCTH.
PaccmaTpuBaTh mpuMeEphl NPOLIECCOB U SIBICHUN
W3  pealbHOH  JKW3HH,  WIIIOCTPUPYIOLIHE
N3MECHEHHE B apu(METHYECKOH NPOrpecCHH, B
reOMETPUYECKON  MIporpeccuy;  M300pakarhb
COOTBETCTBYIOIINE 3aBUCUMOCTH TPahyUIECKH.
Pematp 3ajauym, CBsI3aHHBIE C  YHCIOBBIMHU
MIOCJIEI0BATEILHOCTSAMH, B TOM YHCIIE 3aJa4ll U3
peasbHON XU3HH C HCIIONb30BaHHEM LH(POBBIX
TEXHOJIOTHIA (3TEeKTPOHHBIX Ta0IuII,
rpau4eckoro KajabKyIsaTopa 1 T.I1.).

Pemate 3amaun Ha CIOXXHBIE IIPOLEHTHI, B TOM
yucne 3aJadyd W3 peajbHOM NpakTHKHA  (C
HCIIOJIb30BAaHUEM KaIIbKYJIATOPA).

3HaKOMHUTBCS C UCTOPUEH pa3BUTHSI MATEMaTUKU




I[loBTOpEHUeE,
00001IEHHE,
cucTeMaTH3all
ust 3HAHMi

(18 u)

UucJia U BeIYHCIEHHs (3aIHCH,
CpaBHEHUE, IEUCTBUS C
NeiiCTBUTENbHBIMU YHCIIAMH,
4qucJioBas NpsiMasi; IPOLIEHTHI,
OTHOILIECHMUSI, TTPOMOPIIHNH;
OKpYTJICHHUE, IPUOIIHKCHUE,
OIIE€HKAa; PEIIeHNE TEKCTOBBIX
3amad apu(pMETHICCKUM
CITOCOO0OM)

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

OyHKIUN (MMOCTPOSHHUE, CBOWCTBA
N3ydEeHHBIX (yHKIM];
rpadUuecKoe pelieHue YpaBHEHU I
1 X CUCTEM)

OnepupoBaTh NOHATHSAMH. MHOXKECTBO,
MOJIMHOKECTBO, onepanuu HaJI
MHO>KECTBaMH; HCIOJIL30BATh

rpaguueckoe IMpeaCcTaBIICHUE MHOECTB
JUISL  OMHUCAaHWSI pealbHBIX TIPOIECCOB U

SIBJICHUM, TIpU pEUIeHUM 3aJa4 U3 JIPYyTrux
Y4EeOHBIX MPEIMCTOB.

AKTYyaJIM3UPOBATH TEPMHHOJIOTHIO |
OCHOBHBIE JieliCcTBUS, CBSI3aHHbIE c
YHMCJAMHM. HaTypaJbHOE YHUCJIIO, IIPOCTOE U
COCTaBHOE 4HCJa, AeIMMOCTh HaTypajbHbIX
4HUCeN, OPU3HAKU JIEJIMMOCTH, LEJIOE YMCIIO,
MOJIYJb YUCIIa, OOBIKHOBCHHAS U JASCATUIHAS
npobu, CTaHJApPTHbII BU T qucna,
apudMeTHYeCKUH KBaJIpaTHBIH KOPEHb
BrinonHsaThe JOEUCTBUS, CpPaBHUBATh u
YIOpsA0UMBaTh 4YMCIa, MPEJCTABISITh YUcCIa
Ha KOOPJMHATHOU IPSIMOM, OKPYTJISITh YHUCJIA;
BBINOJIHATH NPUKUAKY M OLIEHKY pe3yJibTaTra
BBIUMCIICHUH.

Pemats TekcTOBBIE 3a71a4u apUPMETHIESCKUM
cnocobomM. Pemrate mnpakTHueckue 3aadd,

cocepiKkaume HOPOLCHTHI, J0JIN, qacTH,
BbIpaxaromiue 3aBUCUMOCTHU: CKOPOCTb —
BpEMs — pacCcTosiHUC, IIcHa —

KOJIMYECTBO— CTOMMOCTH, 00BEM pabOThl —
BpEeMsT — MIPOU3BOAUTEIBHOCTD TPYAa.

Pa3bupaTe peanbpHBIC KH3HCHHBIC CHUTYyaIlUH,
opmynupoBaTh WX Ha S3BIKE MAaTEMaTHKH,




HaXOIUThb peaienue, NpUMEHSAA

MaTeMaTHYECKUHI ammapar,
WHTCPIPETUPOBATH PE3yIbTaT

OnepupoBaTth TMOHITUSIMU: CTEIICHb c
LEJILIM OKa3aTejIeM, apu(pMETHUCCKUI
KBaJpaTHBIN KOPCHb, MHOTI'OYJIEH,
anredpanyeckasi 1po0b, TOKIECTBO.
BpInoaHaTs OCHOBHBIC NEeUCTBUS:
BBIIIOJTHSTE pacueThI o popmymam,
mpeoOpa3oBHIBATH enble, JIpoOHO-
panMoHaTbHBIC BBIPKCHUS W BBIPAKCHUS C
KOPHSIMH, peaTn30BBIBATH pas3ioxxeHne
MHOTO4YWIEHA Ha MHOXMTEIIM, B TOM YHCJE C
HCIIOJIb30BaHUEM dbopmyn pasHocTH
KBaJIpaTOB U KBajJpaTa CyMMBI U Pa3HOCTH;
HaXOJIUTh JIOTTY CTUMBIE 3HAYECHUS

IEPEeMEHHBIX JUIS  JIPOOHO-PALlMOHAIBHBIX
BBIPAXKEHUM, KOPHEM.

MoaenupoBaTh ¢ NMOMOIIBIO (OPMYJ peanbHbIe
MIPOLIECCHI U SIBJICHUS

OmnepupoBarb HOHATHSAMHU: (yHKUIUS, Tpaduk
¢yHKIMM,  HyIM  (QYHKOMH,  HPOMEXYTKH
3HAKOIOCTOSIHCTBA, IIPOMEKYTKH BO3pacTaHMs,
yOBIBaHMS, HANOOJIbIIEE ¥ HAUMEHbIIIEEe 3HAUCHHS

(hyHKIHH.

AHaIN3UPOBATH, CpaBHHUBATb, o0cyx1aTh
cBOMCTBa (PYHKIHHA, CTPOUTH UX IPadUKH.
Omnepuposathb MOHATUSAMHU: npsMast

MPpONOPHUUOHAJIbHOCTD, 06paTHa$1




IPONOPIMOHANBHOCTD,  JIMHEHHas  (QyHKIWS,
KBajipaTuyHast GyHKIMs, napadosna, runepboa.
Hcnons3oBaTh rpaguknd Uil ONpENesICHHs
CBOHCTB, TIIPOLIECCOB W 3aBUCHMOCTEH, JUIS
pelIeHus 3a/1a4 U3 APYrux y4eOHbIX MPEIMETOB U
peaybHON JKW3HHM; MOZEIMPOBATH C IOMOIIBIO
rpaduKoB peabHbIC MPOLECCHI U SBICHUSL.
BeipaxkaTh (opMyJaMH 3aBHCHMOCTH MEXIY
BENTMYHHAMH

1
30ecv npeocmasnensvl 21emMenmvl COOEpPIAHCAHUSL KYPCaA, U3VUAGUIUECS 8

5—8 wknaccax u mpebyrowue

nosmopenus,, 0bobweHus U

cucmemamusayuu. O6pau4ambc5 K omomy mamepuaiy MOIHCHO 6 euoe
akyernma Ha 3aeepuiarouiem osmane ulydeHust Kypca 9 knacca unu
pacnpedeﬂﬂmb no coomeemcmeyrowum memamuidecKum pa3- dezzaM,

uzyuvaemvim 6 medeHue y‘le6H020 2o0a.

IIpu paspabGorke pabouyel mporpaMmbl B TEMAaTHYECKOM IIAHUPOBAHWH JIOJDKHBI
HOCTH HCIIOJIb30BaHUsI DJIEKTPOHHBIX (IU(POBBIX) 00pa3OBaTENbHBIX PECYPCOB, SIBIISIONIMXCS y4eOHO-METO-
IUYECKUMU MaTepuajaMH (MyJIbTUMEIUHHBIE TPOTPaMMBI, SJICKTPOHHBICE YYEOHMKHM U  3aJadHHUKH,
TPOHHBIE OWOIMOTEKH, BHUPTyalbHbIe JIa0OPATOPHUM, HUI'POBBIE IPOrPaMMBbl, KOJUIEKIUHM LH(POBBIX 00Opaso-
BaTEJIILHBIX PECYpPCOB), HCIIOIB3YEMBIMU I OOyYeHHS] W BOCIHTAHUS Pa3IWYHBIX TPYII II0JIb30BaTEINICH,
MPEACTaBICHHBIMHA B JJIEKTPOHHOM (IIM(GPOBOM) BHJE M peaJU3yIOUINMU IHAaKTH4Yeckne Bo3MokHocTH UMKT,

COACPIKaHUEC KOTOPBIX COOTBECTCTBYCT 3aKOHOAATCIILCTBY 00 O6pa3OBaHI/II/I.

OBITh yYTCHBI



NMPUMEPHAS PABOYAA MPOrPAMMA
YYEBHOIO KYPCA «FEOMETPUSI». 7-9 KNACCbI

LUEN U3YHEHWA YHEBHOIO KYPCA

«MarteMaTuKy y’ke 3aTeéM YYUTh HaJ0, YTO OHAa yM B MOPSI0K
OpUBOAUT», — NOHUcCAJ BEJIUMKUM pycCKUH yueHbld Muxaun
BacunseBuu JloMmoHOocOoB. M1 B 3TOM COCTOMT OJHA M3 ABYX LeneH
00y4YeHUsI Te€OMETPUM KaK COCTAaBHOM YacTH MaTeMaTUKW B  IIIKOJIE.
DTON I1eNM COOTBETCTBYET JOKa3aTelbHAsl JIMHUS IIPEIIOJaBaHUs
reomeTpuun.Cienyst npencTaBiIeHHOW pabodell mporpamMMe, HaduHas
C CeIbMOT0 Kjacca Ha ypOKaX I'€OMETPHUHM OOYyYalOIIMKCS YYHUTCS
MIPOBOAUTH JTOKa3aTEIbHBIE PAaCCyXXICHHUS, CTPOUTH JIOTHUUECKHE
YMO3aKJIIOUEHHUsI, TOKA3bIBaTh HMCTHUHHBIC YTBEPXXICHHUS U CTPOUTH
KOHTPIIPUMEPHI K  JOXHBIM, IIPOBOAUTH PACCYXJIEHHUS  «OT
MIPOTHUBHOI'O», OTJIUYAaTHCBOMCTBA OT NPU3HAKOB, (OPMYJIHPOBATH
oOpaTHBIE yTBEpXKACHUsS. YUEHHK, OBJAJAEBIIMNA HCKYCCTBOM
paccyxzaaTh, OyJeT NPUMEHSITH €ro M B OKpy’Karome >kxu3Hu. Kak
nucai reomerp u neparor Urops @enoposuy lllapsiruy,

«JIIOAbMH, MOHUMAIOIIUMH, YTO TaKOE€ JOKa3aTelIbCTBO, TPYAHO H
Jla)ke HEBO3MOXKHO MAaHMITyJIUPOBaTh». M B 3TOM COCTOMT BaKHOE
BOCIIMTATEJIFHOE 3HA4YE€HHE W3YYCHUS TEOMETPHUH, IpucyIiee
MMEHHO OTEYEeCTBEHHOW MaTreMaTHdeckoi mikoisie. Bmecre ¢ 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
BBEICHUS «AKCHOM», TO MHE KaXXeTCs, 4TO Ha MepBBIX HOpax
HY»XHO BooOmIe wun3berarp TPOU3HOCHUTHL caMoO 13To cioBo. C
Jpyrol ke CTOPOHBI, HE CIeayeT yIycKaTh HU OJIHOM
BO3MOXHOCTH JaBaTh  NOPHUMEpPHl  JIOTHYECKUX  3aKJIIOYCHUH,
KOTOpBhIE KyJa B OoJbpliell Mepe, 4eM HASs] aKCHOM, SIBISIOTCS
UCTUHHBIMU U €JIUHCTBEHHBIMU

JIBUTATEIIMH MaTEMAaTHYECKOTO MBIIIIJICHUS.

BTopoii nenpro u3sydeHuss TeOMETPUMN  SIBIASIETCSI UCIIOJIb30BaHUE
€¢ KaK HMHCTPYMEHTa MpHU PEUIEHUM KaK MaTeMaTH4YeCKHMX, TaK M
OpPaKTHYECKUX 3a7ad, BCTPEUAIOMIUXCS B peajJbHON IKHU3HH.
OKOHUMBIINI KypC TI€OMETPUH IIKOJIBHUK JIOJDKEH OBITh B
COCTOSIHUM OINpPEJEeIUTh TIE€OMETPHYECKYyI0 (urypy, onucarb
CIIOBAMM [JaHHBIM YEPTESI)K WM PUCYHOK, HANTH IUIOIIAb
3€MEJILHOTO ydacTka, paccuuTaTth HEOOXOAUMYIO JUTUHY
OITOBOJIOKOHHOI'O Kabesisi mim Tpebyemble pa3Mepbl rapaxa st
aBTOMOOMIISI. DTOMY COOTBETCTBYET BTOpasd, BBIUHCIIUTEIIbHAS
JUHUSA B HW3YyUYEHWM TE€OMETpUU B IIKoje. JlaHHas mIpakTHYecKas
JIMHUS SIBJISIETCA HE MEHee BakHOM, ueM nepBasd. Eme Ilnaton



MIpeaINuChIiBai, 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 — JUIs JIy4IIEerOo WX YCBOCHUS: MBI BEllb 3HAEM, Kakas
OeckoHeYHasT pa3HHIla CYIIECTBYET MEXIy YEIOBEKOM IPUYACTHBIM
K TEOMETpHUH u HETIPUIACTHBIM)). Jts 3TOTO YIHATEITIO
pEKOMEHAyeTCsl MOA0MpAaTh 3aJaud MPAKTHYCCKOrO XapakrTepa JJIst
paccMaTpuBaeMbIX TeM, YYWUTh JAETed  CTPOUTh  MaTeMaTHYECKHUE
MOJETU PEaNTbHBIX J>KU3HEHHBIX CHUTyallWii, MPOBOJAWUTH BBIYHUCICHUS
U OIIGHMBATh aJIeKBAaTHOCTh IIOJIy4EHHOro pe3yibTaTta. Kpaiine
BaXHO MOJUYEPKUBATh CBSI3U TEOMETPUU C APYTUMH TIpeIMEeTaMHu,
MOTHBHPOBATh HCHONB30BATh OIPEACIICHUS TEOMETPUYCCKUX (GUTYP
U TIOHATHH, AEMOHCTPUPOBATH IMPUMCHCHHE IIOJIyYCHHBIX yYMCHHI B
(bI/I3I/IKe U TEXHUKE. DTH CBSA3U Han60nee SAPKO BHUAHBI B TE€Max
«BexkTopb», «Tpuronomerpuueckue COOTHOLIECHUAY, «Merton
koopauHa™ U «Teopema ITudaropar.

B zakmrodeHme commiéMcs Ha BEIMKOTO MaTeéMaTHKa W acTpoOHOMa
Horanna Kemnnepa, 9TOOBI emie pa3 TMOTYCPKHY T u
MeTarnpeaIMEeTHOC, nu BOCIIMTATCIIbBHOC 3HAYCHUC T'€OMETpUN:
“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'eoMeTpus»», KOTOPBIH BKIIOYACT CICAYIOLIIME OCHOBHBIC
pasnensl conepkanusi: «I'eomerpuueckue GUrypbl U UX CBOMCTBa,
«/3MepeHre TEeOMETPUUYECKUX BEIIHMYUH», a TaKkKe «JleKkapToBbI
KOOPAWHATHI Ha IUIOCKOCTH», «BeKTOpbI», «/BMIKEHHS IIOCKOCTHY
n «IIpeoOpa3oBaHust mOTOOU.

VY4ueOHbI IJIaH MpeaycMaTpuBaeT  HM3ydYeHHWEe  TIeOMETpHH  Ha
0a30BOM ypOBHE, UCXOJs1 U3 HE MeHee 68 y4eOHBIX 4acOB B y4eOHOM
Oy, BCEro 3a Tpu roja odOyueHus — He meHee 204 gacos.

I'eomeTpuss enuHa m BeuHa, oHa OnucrtaeT B boxxbem nyxe. Hama
OPUYACTHOCTE K HEH CIIy)KHUT OJHHUM H3 OCHOBAHHM, MO KOTOPBIM
YeJIOBEK JIOJDKeH ObITh  oOpazom  boxxbum  (http://www.astro-
cabinet.ru/library/ Kepler/Tab_1.htm)
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COAEP>XAHME YYEBHOIO KYPCA (MO Nr04AM OBYYEHUA)
7 Knacc

HavaneHble moHATHS reoMeTpuu. Touka, mpsiMasi, OTPEe30K, JIyd.
Yron. Buasl yraos. BeprTuxkanbHble u CMEXXHBbIE YTJIBIL.
buccekrpuca yrna. Jlomanas, MHOroyroJibHUK. llapannenbHocTh U
NepreHIU- 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.
PaBHOOEpEeHHBIH M PpPaBHOCTOPOHHMI TpeyrojbHUKU. HepaBeHCTBO
TpEeyTroJbHUKA.

CBoiicTBa M TNIpU3HAKH PaBHOOEJIPEHHOTO TPEYroJbHHUKA.
IlpusHaku paBeHCTBaA TPEYTOJIBHUKOB.

CBoiicTBa U NpPU3HAKHU HapajuIedbHBIX NPsAMbIX. CyMMa yTrjioB
TpeyrojbHHUKa. BHeEIHUE yTJbl TPEeyrojbHHUKA.

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

[IpsitMOyTOJIBHBIN TPEYTOJbHUK ¢ yriiom B 30°.

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

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

OKpY>KHOCTh U KPYT, XOpJia U JIHAMETp, UX CBOWCTBa. B3ammuoe
pacroyoKeHue OKPY>KHOCTH M IpsiMoii. KacarenpHass m cekymas K
OKpY>XHOCTH. OKpY’>XKHOCTBH, BIHCaHHasi B yroj. Bmnmcannas u
OIIMCaHHAsA OKPY>XHOCTH TPEYyTOJIbHUKA.

8 knacc

YersipeéxyroapHuku. llapannenorpamMMm, ero mIpU3HAKHU u
cBoiicTBa. YacTHBIE cilydyau mNapajuieJIorpaMMoB (MIPSAMOYTOJIBLHUK,
poM0, KkBanpar), HWX TIpPU3HAaKKM ©W  cBoWcTBa. Tpamenus,
paBHOOOKas Tpaneuus, ee CBOIiCTBa u MPU3HAKU.
IIpsimoyronpHas Tpameius.

Meron ynBoenuss menuansl. lleHTpanbHass cummerpusi. Teopema

®daneca 1 TeopeMa O MPOMOPIHUOHAIBHBIX OTPE3Kax.

CpenHue JnMHUM TpeyroiabHuUKa U Tpanenuu. LleHTp Macc
TpEeyTroJbHUKA.

[TonoGue TpeyronbHUKOB, Koddduuuent mnoxodbus. IlpusHaku
Moo0ust TPEeyrojabHUKOB. IlpuMeHeHHe T10H00usT MNpH  pEIICHUH
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 IlIudaropa. Ilpumenenune teopemsl IIudaropa mpwm
pelIeHnn MpakTHYEeCKUX 3azad.

CuHyCc, KOCHMHYC, TaHI'€HC OCTPOro yria HpsIMOYTOJIbHOIO
TpEYTOJIbHUKA. OcHOBHOE TPUTOHOMETPUUIECKOE TOXJIECTBO.
Tpuronomerpuueckue ¢yukiuu yriaos B 30°, 45° u 60°.

BnucanHsie m neHTpanbHBIE YIJIBI, yroJl MEXIYy KacaTeIbHOW WU
XopaoH. VYriael MeEXAy XOopJAaMU U CeKylUMHU. BnucaHHble u
OITMCaHHBIE YETHIPEXYTOJIbHUKH. B3anMHOE pacnojoXeHue IaBYyX
okpyxHocTer. Kacanme okpyxHocTei. OOmmue kacaTelbHBIE K ABYM
OKPY>HOCTSIM.

9 knacc

Cunyc, kocuHyc, TaHreHc yrioB ot 0 mo 180°. OcHoBHOE
TPUTOHOMETPHYECKOE TOXAECTBO. DOPMYIIBI MPUBEICHUSI.

Pemienue TtpeyronpHHKoOB. Teopema  KOCHHYCOB UM Teopema
cuHycoB. PerieHne mpakTHYeCKHMX 3ajjad C  MCIOJb30BaHUEM
TEOPEMBIKOCUHYCOB U TEOPEMbI CHHYCOB.

IIpeobpazoBanue moao0us. ITonobue COOTBETCTBEHHBIX
SJIEMCHTOB.
Teopema O TMPOU3BEACHUH OTPE3KOB XOPI, TEOPEMBI o
MIPOU3BEICHUU OTPE3KOB CEeKYIINX, Teopema o KBagpare
KacaTeJbHOH.

Bekrtop, mnmHa (MOAyJb) BEKTOpa, COHAIIpABJICHHBIC BEKTOPHI,
OPOTUBOIIOJOXHO  HaIlpaBJICHHBIE  BEKTOPHI, KOJUJIMHEAPHOCTh
BEKTOPOB, PaBEHCTBO BEKTOPOB, OIEpalyyd HaJ BEKTOpPaMHU.
Pa3znoxenue BekTOpa ©OO JABYM HEKOJUIMHEApPHBIM BEKTOpaM.
Koopamaatet BekTOopa. CkansipHOe TIPOU3BEACHUE BEKTOPOB,
NPUMEHEHHE JJIST HaXOXACHUS JJIUH U yTJIOB.

JlekapTOBbI KOOPJAMHATHI HA TDIOCKOCTU. Y paBHEHHUS TPSIMON U
OKPY>XHOCTH B KOOpJMHATaX, IEepecedeHue OKPYKHOCTEH U
npsiMbIX. MEeTOJ KOOPJIMHAT U €ro IIPUMEHEHHUE.

IIpaBuiibHBIE MHOTOYTOJIBHUKH. JlIMHA OKpy>XHOCTU. ['pamycHas
W paguaHHas Mepa yIja, BBIYHUCICHHE JJIUH YT OKPY>KHOCTEH.
ITnomanb Kpyra, ceKTopa, CerMeHTa.

JIBIDKEHHUsT IUIOCKOCTH W BHYTPEHHHE CHUMMETpUH (QUTYP
(pneMeHTapHbIE MPEICTABIICHUS ). TTapamnenbHbIN nepeHoc.
IToBopoT.
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MIAHMPYEMBIE NMPEAMETHBIE PE3Y/IbTATbl 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 kjaace

1.

10.

11.

Pacno3naBaTh  M3y4Y€HHBIE  TI€OMETPUYECKHE urypsr,
ONpeeysATh WX  B3aMMHOE  pAacIOJOKEeHHWe, H300pakarh
reoMeTpUYeCKre (UTypHI; BBITOJIHITH UYEPTEKH 110 YCIOBHIO
3agaud. M3MepsTh JMHEWHbIE M YIJIOBBIE BEIWYUHBL. Pemartb
3a7lauyy Ha BBIYMCIICHUE JJIMH OTPE3KOB U BEJIIMYUH YIJIOB.
Jenars rpyOyr0 OLEHKY JIMHEWHBIX M YIJIOBBIX BEJIHYHH
MIPEIMETOB B PCEAJIbHOU JKU3HHU, pa3mepoB MIPUPOIHBIX
00bekTOB. Paznuuarh pasMepbl ITHX OOBEKTOB IO TMOPSIKY
BEJIMYUHBI.

CTpouTh 4YEpTEeKH K TEOMETPUYECKUM 3aJadaM.
Ilonp3oBaTbCcss ~ NpHU3HAKaMH  pPABEHCTBA  TPEYTOJbHUKOB,
HWCTIOJI30BaTh NPU3HAKM W CBOHCTBA  PaBHOOCAPEHHBIX
TPEYrOAbHUKOB MPHU PEIIEHUN 3a1ad.

IIpoBOaUTH JIOrHYECKUE PacCyKIEHUs C HCIOJIb30BAHUEM
T€OMETPUYECKUX TEOPEM.

Ilonp3oBaTbCsl ~ OPU3HAKAMH  PaBEHCTBA  IPAMOYTOJIBHBIX
TPEYroJIbHUKOB, CBOMCTBOM  MEIHMAaHbI, MPOBEICHHOU K
TUIOTEHY3€ MPSAMOYIOJIBHOTO TPEYroJAbHUKA, B pPELIEHUH
reOMEeTPUYECKHX 3aJad.

OmnpenensaTe NapayIeIbHOCTh MPSIMBIX € ITOMOIIBIO  YTJIOB,
KOTOpbIE  OOpazyer ¢ HUMH  cekymas. Onpenensirsb
napajjielIbHOCTh NPSIMBIX C MOMOIIBIO PAaBEHCTBA PACCTOSTHUI
OT TOYEK OJHOU HNPSIMOH 10 TOYEK APYroi IpsIMOH.

Pemats 3amaum Ha KireTgyaToi Oymare.

I[TpoBOINTH BBIYMCIICHUS M HAXOIUTh YHUCIOBBIE M OyKBEHHBIC
3HAQYEHUsI YIJIOB B reOMEeTPUUYECKUX 3ajadax c
HCII0JIb30BaHUEM CYMMBI YIJIOB TPEyTOIIFHUKOB u
MHOTOYTOTBHHUKOB, CBOMCTB  yIJIOB, OOpa30BaHHBIX IIpHA
MepeceyeHnn JByX MNapasjlelbHbIX MNpsIMBIX ceKyleil. Pemats
NpaKTUUECKHUE 3aJaul Ha HAXOXKJICHUE YTIJIOB.

Bnaners nNoOHSITHEM TIeOMETPUUECKOrO MeCTa TO4YeK. YMeEThb
ONpenensTh OGuccekTpucy yria H CepEeIUHHBIA
NEepPHEeHIUKYIAp K OT- Pe3Ky KaK TIeOMETpUYECKHEe MecTa
TOYEK.

DopMynupoBaTh ONPENEIIEHUs] OKPYKHOCTH M KpyTa, XOpJbI
M JMaMeTpa OKPY)KHOCTH, TOJIB30BATBCS HX  CBOMCTBAMH.
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. Bnanmets TTOHSATHEM KacaTeIbHOHU K OKpPY>XHOCTH,
MMOJIB30BaTBCA  TEOPEMOM O MEepHEeHANKYISIPHOCTH
KacaTelbHOH U paauyca, IPOBEACHHOIO K TOUKE KacaHUS.

14. Tlomp3oBaThCs MIPOCTEHIITNMU TeOMETPHICCKUMU
HEPaBEHCTBAMH, MOHUMATh MX MPAKTUYECKUH CMBICII.

15. IIpoBOIUTE OCHOBHBIE TI'€OMETPHUYECKHE ITOCTPOCHMUS c
TTIOMOIIIBIO IHUPKYJIIS M JTUHEHKH.

8 Kknacc

1. Pacno3HaBaTh OCHOBHBIE BHJBI UYETHIPEXYTOJIBHUKOB, WX
3JIEMEHTHI, TIOJIB30BAaThCSI HMX CBOWCTBAMH IIPH PEHICHUU
TeOMETPUYECKUX 3a7ad.

2. Ilpumensars  cBoiicTBa  TOYKHM  TMEPECEUYCHUs]  MeJuaH
TpeyrojbHHKA (IIEHTpa Macc) B pPeIlIeHUH 3ajad.

3. Bnanmerp mnoHsiTHEM ~— cpelHEH  JIMHUM ~ TPEYyroJIbHUKa U
Tpamenuu, MPUMEHSITh WX  CBOWCTBA  NpPHU  PELICHUH
reoMmeTpuieckux 3anad. Ilomb3oBaThest Teopemoit Paneca u
TEOpEeMOH O MNPONOPHHUOHAIBHBIX OTpe3KaxX, IPUMEHATh UX
JUTSL pELICHUsS IPAaKTUYECKUX 3a7ad.

4. TlpuMeHATP NOPHU3HAKH TMOJOOHUS TPEYrOJIBHHUKOB B PEIICHUU
TEOMETPUYECKUX 3ajad.

5. Tlomp3oBaThCs TeopeMoi IMTudaropa st pelienus
TeOMETPUIECKUX " MPAKTHYECKUX 3a7ad. Crpouts
MaTeMaTHYeCKyl0  MOJAeIbh B  MPaKTHUYECKHX  3ajadax,
CaMOCTOSITEJIBHO  JIeN1aTh 4epTeK u HaXOJIUTh
COOTBETCTBYIOIIUE JJIWHBI.

6. Brazgere HNOHSATHSIMH CHUHYCa, KOCMHYCa M TaHI€HCa OCTPOTro
yria npsIMOYTOJIBHOIO TpeyrojbHUKa. lloiab30BaThecst 3THUMHU
MOHSTHSI- MM JUISI PEIICHUS NPAKTUYECKUX 3ajad.

7. Bpraucaars (pa3nuuHBIMHA ciocobamm) IUToImaab
TpeyroJdbHHKAa HW  IUIOMAAW  MHOTOYTOJBHBIX duryp
(Tmone3ysichk, TA€ HEOOXOIWMO, KalabKyJsiTopom). [IpumensiTh
MIOJIyYCHHBIE YMECHUS B MPAKTUYECKUX 3a/1adax.

8. BrnameTs MNOHATHAMH BIHCAaHHOI'O M LEHTPAJIBHOIO YyIJIa,
HCIOJIb30BAaTh TEOPEMBbI O BIHMCAHHBIX YIJIax, YIJiax MEXIy
XopaaMH (CEeKyIIMMH) M yIJIe MEXIy KacaTeJIbHOM U XOpaoi
IIPU PEHICHUH T'€OMETPUUIECKUX 3a/1ad.

9. Brnagets IHOHATHEM OIMCAHHOTO YeTHIPEXYTOJbHUKA,

TIPUMEHSTh CBOMCTBA OMHMCAHHOI'O YETBHIPEXYTOJBHUKA TPHU



10.

pelIcHur 3aaadq.

[IpuMeHsATh TONyYEeHHBIE 3HAHWS Ha IPAKTHUKE — CTPOHTH
MaTeMaTH4YeCKHe MOJENH JUIsl 3ajJad peajbHOH JKM3HH H
MIPOBOAUTH COOTBETCTBYIOLIUE BBIYMCICHHUS C INPUMEHCHUEM
Mojo0usi U TpUrOHOMETpHH (IOJIB3YsICh, TJ€ HE0O0XO0JIUMO,
KaJIbKYJISITOPOM).

9 knacc

1.

3HaTh TPUTOHOMETPHUUYECKHUE (GYHKIMM  OCTPBIX  YIJIOB,
HaxOJUTh c UX  TIOMOIIBIO  pa3JIMYHbIE 3JIEMEHTBHI
MPSIMOYTOJIBHOTO TPEYTOJIBHUKA («PEIIEHWE MPSIMOYTOIbHBIX
TPEYTrOJIBHUKOB»). HaxoauTe (Cc HOMOMIIBIO  KAJIBKYJISATOPA)
JUTMHBI ¥ YTJIbI JIJ11 HeTaOJIMYHBIX 3HAYCHUH.

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

Brnaners TTOHATHSIMHU rpeoOpa3oBaHUs rmoaoous,
COOTBETCTBEHHBIX 3JIEMEHTOB ITOJIOOHBIX duryp.
ITomp30BaThCcsl CBOMCTBAaMH MOAOOUS TPOU3BOIBHBIX (UTYD,
YMETh BBIUUCIATH JIMHBI U HAXOAUTh YIVIBI Yy TOJOOHBIX
¢uryp. Ilpumensars cBoiicTBa moAoOMsT B NPAKTHYECKUX
3a/a4ax. YMeTh NPHUBOAUTH TPHUMEPHl MNOJOOHBIX GUIYpP B
OKpY>KaloIlleM MHUpE.

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

ITonp30BaTbCsl BEKTOpaMH, IMOHUMAaThb HX T€OMETPUUECKUN U
¢usnueckuit  cMbICH, TPUMEHATH  UX B peuleHuu
TEOMETPHYECKNX H  (UIHMIECKHUX 3a71ad9. ITpumeHsTH
CKaJISIPHOE MPOU3BEJCHUE BEKTOPOB [JIsI HAXOXKACHUS JUIMH U
YIJIOB.

ITomp30BaTbCs ~ METOIOM  KOOpAWMHAT  Ha IUTOCKOCTH,
NPUMEHSATh €ro B  pELIeHUU reOMEeTPUYECKUX u
MpaKTUYECKUX 3aj]ad.

Bmagers monsTHSIMH MPaBUIILHOTO MHOTOYTOJIbHHKA,
JUIMHBI OKPY>KHOCTH, JIMHBI IyT'M OKPY>KHOCTH M PaJuaHHOMN
MEpBI yria, YMETh BBIYUCISITH IJIOMAAb Kpyra U €ro 4actew.
IIpuMeHSITh TOJyYEHHBIE  YMEHUS B MPaKTUIECKUX
3amavax.

Haxonute ocu (MM LEHTPBI) CUMMETPUU (QUTYp, NPHUMEHSTH
JIBMOKEHMS TIJIOCKOCTH B MPOCTEUIINX Ciydasx.
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10. IlpumeHATH NOJIydeHHBIE 3HAHUS Ha NPaKTHKE — CTPOHTH
MaTeMaTH4YeCKHe MOJENH JUIsl 3axad peaJbHOH JKM3HH H
MIPOBOAUTH COOTBETCTBYIOIIUE BBIUMCICHHUS C INPUMEHCHUEM
MOJI00WsT M TPUTOHOMETpPUYECKUX (QYyHKIUN (TOJB3ysch, TIae
HE0OXOANMO, KaJIbKYJISITOPOM).
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TEMATHYECKOE IIVIAHUPOBAHUE YYEBHOI'O KYPCA(IIO TOOAM OBYYEHUA)
7 Knacc (He MeHee 68 u)

Haspanue
pazaena (TemMbl)
Kypca (4HCJI0
JacoB)

OcHOBHOe coJeps;kaHue

OcHOBHBIE BUIbI ACATECJIbHOCTH oﬁyqamu{nxcn

DJIEKTPOHHBIE
(uudposbie
00pa3oBaTeIbHBI
e pecypchbl)

IIpocreiimue
reoMeTpUYecKH
e (Urypsl u ux
CBOICTBA.
N3mepenne
reoMeTpUYecKH
x BesmuuH (14

1)

IIpocTeiiline reomMmeTpudecKue
OOBEKTHI: TOYKH, HPSIMBIE, Jy4YH
U yIJIbl, MHOTOYTOJIBHUK,
nomaHasi. CMeXHbIE U
BepTHUKaIbHBIC yIibl. Pabora ¢
IPOCTEHUININMHU YEPTEKAMU.
3mepeHue JUHEWHBIX U
YTJIOBBIX BEJIHYMH,
BBIUHCIIEHUE OTPE3KOB U YTJIOB.
[Tepumerp u ruromans Guryp,
COCTaBJICHHBIX U3
MPSIMOYTOJILHUKOB

DopMyITHpOBaTH OCHOBHBIC TTOHSITHUS U
ompenenaeHusa. PacriosHaBaTe H3y4eHHbIE
reoMeTpuiecKue (pUrypsl, OnpenessiTh uX
B3aMHOE PACIIOJI0KEHHE, BBIIOJHATH
UepTEK MO yclaoBUIO 3ana4u. IIpoBoauTs
[IpOCTEHIIINE TOCTPOCHHUS C ITIOMOIIBIO
LUPKYJIsT U JUHEHKU. M3MepsaTh JuHeiHbIe
W YIJIOBBIE€ BEJINYNHBI T€OMETPUUECKUX U
MpaKkTHIeCcKUX 00beKTOB. OnpenensiTe «Ha
ra3» pa3Mephl pealbHBIX 0OBEKTOB,
MMPOBOJIHTH IPyOyIO OLIEHKY MX pa3MepOB.
Pematp 3a1a4n Ha BEIYHUCIICHHE UIMH
OTPE3KOB U BEJIWYMH yIJOB. Pemath
3a71auM Ha B3aUMHOE PaCIIOJIOKECHHUE
reomerpudeckux ¢puryp. [IpoBoante
KI1aCCU(PUKAITUIO YIII0B, BEIUUCIIATH
JTMHEWHBIC U yTJIOBBIE BEIWYHUHBI,
MIPOBOINUTE HEOOXOANMBIE TOKa3aTeIbHbIS
[paccy K IEHUS.

3HAaKOMHTBCSA C UCTOPUEH Pa3BUTHSA

TeOMETPHUHU




HazBanue JJIeKTPOHHBIE
pasaesa (TemMbl) OcHoBHOE coJep:kaHHe OcHoBHbIE BH/IBI (uugpoBbIie
Kypca (4MCII0 AEATENLHOCTH 00y atomuxcs 00pa3oBaTe/ibHbI
4acoB) e pecypchbl)

TpeyrojibHUKH
(22 )

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.

IIpoTuB OombIIel CTOPOHBI
TPEYTrOJbHUKA JIEKNUT OOJBIIHI
yroxa. Ilpocreiimme
HEpaBEHCTBAa B TC€OMETPHH.
HepaBeHcTBO TpeyrojbHHUKA.
HepaBeHncTBo j10MaHOM.
IIpssMOyTONBHBIN TPEYTrOJIbHUK
cyraoMm B 30°. IlepBrie
MOHATHSA O JO0Ka3aTeIbCTBaxX B
reoMeTpUuu

Pacno3znaBarn apsl paBHBIX
TPEYTrOJILHUKOB HA TOTOBBIX dYepTek)ax
(c yxka3zaHHeM IPU3HAKOB).

BbiBOIUTH CIIeACTBUS (paBeHCTB
COOTBETCTBYIOIINX 3JIEMEHTOB) n3
PaBEHCTB TPEYTOJIbHUKOB.
DopMyJIHPOBATH OTIpeCIICHNS:
OCTPOYTOJIBHOTO, TYIIOYT'OJIBHOTO,
MIPSIMOYTOJIBHOTO, paBHOOEIPEHHOT O,
PaBHOCTOPOHHETO TPEYTOJIbHHUKOB;
OHCCEKTPUCHI, BBICOTBHI, MeHaHbl
TPEyTOJbHUKA; CepeIUHHOTO
MEepIeHAUKYJsApa OTpe3ka; IepuMeTpa
TpeyTOJbHUKA.

PopmMyIHpOBaATH CBOMCTBA M NPU3HAKHU
PaBHOOCIPEHHOTO TPEYTOIbHUKA.
Crpours 4YepTeXH, pemarb 3aJa4M C

IIOMOIIIBIO HaXO0XIACHU PaBHBIX
TPEYTroJIbHUKOB.

IIpumeHaTs NPU3HAKH paBeHCTBa
MPSIMOYT'OJIbHBIX TPEYrojJbHUKOB B
3aga4ax.

Hcnoab3oBaTth 1MPPOBBIE pPEeCypChl AJIs
HCCJIeJ0BaHUA CBOMWCTB HN3y4acMbIX
¢uryp.

3HAKOMHUTBCSI € HUCTOpPHel  pa3BUTHS

TCOMETPHUHU




[MapaJuieabHbIe

[lapannensHBIC IPSMBIE, UX

DopMyITHpPOBATh MOHITHE NAPaJICIBHBIX

npsiMbie, cymMMa [CBOWCTBA, [1aThIi mocTynar MPSMBIX, HAXOJIUTh MPaKTHYECKUE ITPUMEPHI.
YIJI0B EBknnna.HakpecT nexariue, 3yyaTh CBOWCTBa yIjoB, 0Opa30BaHHBIX
TPeyroJbHUKa |COOTBETCTBEHHBIE U [pHU TISPECEUCHUH MMapaJlIeIIbHBIX MPSIMBIX
(14 q) OJHOCTOPOHHHUE YTJIbI CEeKyILEH.
(oOpazoBaHHBIE PU I[IpoBoaUTH 10Ka3aTeNbCTBA
repeceyeHny napajijieIbHbIX [MapauIeIbHOCTH JABYX IPSIMBIX C ITOMOIIBIO
MPSIMBIX CEKYIIEH). YIJ10B, 0Opa30BaHHBIX IIPH TIEPECEUCHUHN
[Ipu3HaK napamienbHOCTH STHUX MPSIMBIX TPETHEH MPSIMOM.
MPSIMBIX Y€pe3 PaBEHCTBO BbIYHCASATH CyMMY YTJIOB TPEYTOJIBHHMKA H
PAacCTOSTHUM OT TOYEK OJTHOU MHOTO- YTrOJbHHKA.
NpsIMOM O BTOPOI HPSAMOML. Haxoauth 49ncioBbie ¥ OYKBEHHBIC
CyMMa YrjaoB TpPECYrojJbHUKaA U S3HAUYCHUA YIJTIOB B TCOMCTPHUYCCKHUX 3aldaydax
MHOTOYT'OJIbHUKA. C MCIIOJIb30BAaHHEM TEOPEM O CYMME YIJIOB
BHeminue yribl TpeyrojbHUKA TPEYrOJIbHUKA U MHOTOYTI'OJIbHUKA.
3HAKOMMUTBHCH € HCTOPHMEN pa3BUTHUS
reoMeTpHH
OxpysxkHocTbH |OKPYXHOCTB, XOPABI U DopMyJTUPOBATHL ONpeeIeHN
KpyT. JIMaMETPbI, HX CBOHCTBA. OKPY>KHOCTH, XOPJbI, TUaMeTpa U
[eomeTpuuecku | KacaTenbHasi K OKPY>KHOCTH. KacaTelIbHOI K OKpyx)HOCTH. M3yuaTh 11X
enocTpoeruss  (OKpYXHOCT, BIIMCAHHA B CBOMCTBA, TPU3HAKHU, CTPOUTDH YEPTEHKH.
(14 g) yrou. I[Tousitne o I'MT,

MPUMEHEHUEB 3aJavax.
buccekTpuca u cepeIUHHBIH
[MEPIICHIUKYJIISIP KaK
TeOMETPUUECKUE MECTA TOUEK.
OKpy>XHOCTb, OTUCaHHAasI OKOJIO
TpeyroipHUKa. BrincanHas B

TPEYTrOJbHUK OKPYXKHOCTb.

HccaenoBathb, B TOM YUCIIE UCIOJIB3YS
nu(poBbIe pecypebl: OKPYKHOCTD,
BIIMICAHHYIO B YTOJI; IIEHTP OKPY>KHOCTH,
BIIMICAHHOW B yTOJI; PABEHCTBO OTPE3KOB
KacaTeJIbHbIX.

Ncnoub3oBath MeToa I MT nisa
IlOKa?,aTGIII)CTBaTeOpeM (o] HepeCC‘ICHI/II/I




IIpocTeitine 3agauu Ha
OCTPOCHUE

OHMCCEKTPHUC YTIIOB TPEYTOJIBHUKA H
CepeIUHHBIX MEPHEHIUKYISIPOB K
CTOpPOHAM TPEYrOJbHUKA C ITOMOIIBIO
I'MT. OBJaageBaTh NOHATHSAMM BIIMCAaHHON
1 OIMCAaHHONOKPY>XHOCTEH TPeyroJbHUKa,
HAXOJAUTh LIEHTPBIITUX OKPYXKHOCTEH.
PemaTe OCHOBHBIE 321a4YH HA IOCTPOCHHE:
yria, paBHOTO JAHHOMY; CEPEIUHHOTO
MEPIEHAUKYIApa JAaHHOTO OTPE3KA;
OpsiMOM, MPOXOASIIEN Yepe3JaHHYIO
TOUYKY U NEPHEHAUKYJISIPHON NJaHHOU
MPsIMON; OMCCEKTPHUCHI JAHHOTO yTJIa;
TPEYTOJIBHUKOBIIO PA3IMYHBIM
SJIEMEHTaM.

3HAKOMMTBLCS C MCTOPUEH Pa3BUTHUSI
reoMeTpun

I[loBTOpEHUe,
00001IeHUe
3HaHuii (4 1)

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

PemaTe 3aauu Ha IOBTOPEHHUE,
MUIFOCTPUPYIOLINE CBSI3U MEXKY Pa3Iu4HbIMU
JacTsIMU Kypca




18

8 knacc (He MeHee 68 4)

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

OcHOBHOe cojep:kaHue

OCHOBHBIE BHIbBI
JesITeJIbHOCTH 00y a0 IuXCsI

DJIEKTPOHHBIE
(uudposbie
00pa3oBaTeIbHBI

e pecypchbl)

UeThIpEXyroJibH
uku (12 4)

[lapannenorpamMm, ero
[IpU3HAaKU UCBOMCTBA. HacTHBIE
clly4au ImapajljIeJIorpaMMOB
(MIPsIMOYTOJILHUK, pOMO,
KBajJpaT), UX NPU3HAKU U
cBoicTBa. Tpanenus.
PaBHOOOKAS M MPSIMOYTOJIbHASA
Tpanenuu.

Y nBoeHHE MEeOUAaHBbI.
LlenTpanbHasicUMMETpUs

DJICMCHTBI.
DopMyIUpOBaTH ONIPEACICHUS:

MPSIMOYTOJIBHOM Tparenuu.

TPEyroJIbHUKA.

reoMeTpuu

I/I306pa>1<aTL 1 HAXOJAUTb Ha 4CPTCIKAX
qupréXyI‘OJ'H)HI/IKI/I Pa3HbIX BHUJOB H HX

napajiesorpaMMa, IpsMOYIolbHUKA, poMoOa,
KBajJpaTa, Tpalellu, PaBHOOOKOH
Tpanenyu, NpsiMoyrojibHOM Tparenuu.
JloKa3bIBaTh M HCIIOJIb30BATh MPH PEIICHUHN 33124
MpU3HAKK M CBOICTBA: MapajuiesiorpaMmma,
MPsSIMOYTOJIBHHKA, poM0a, KBaJpara,
TpaIeliy, PAaBHOOOKOW TpaIleluH,

IIpuMeHsI T METO/1 YIBOCHUSI MEAHAHbI
M cnonp30BaTh MU(PPOBBEIE PECYPCHI IS

MICCJICIOBAaHUS CBOHMCTB M3yYaeMbIX (UTYD.
3HAKOMUTBCSI C UICTOPUEH pa3BUTHUS




Teopema
dajeca u
Teopema o
MPONOPUHOHAIL
HBIX 0TPe3Kax,
Mo00HbIE
TPeyroJbHUKH
(15 g)

Teopema dasieca u Teopema o
MPONOPIIUOHATIBHBIX

OTpe3Kax.

Cpenusist JTVHUS
TpeyroabHuka. Tpamenus,
e¢ cpenHsist TUHUS.
IIponopunoHanbHbIE

OTpE3KH, MOCTPOEHHUE
YEeTBEPTOTO
MPONOPIUOHATBEHOTO
OTpe3Ka.

CpoiicTBa 1EHTpa
TPEYTOJIbHUKE.
ITonoGHbIE TPEYTOJIBHUKHU.
Tpu MIpU3HaKa noyioous
TPEYTOJILHUKOB.
IIpakTHueckoe INpUMEHEHUE

MmacCc B

IIpoBoauTh MOCTPOCHUA C I[OMOLIBIO
LUPKYJST M JIMHEWKH C HCIOJIb30BaHUE
TeopeMbl  Qajeca U TEOpPEMBL O
IIPONOPLUUOHAIBHBIX OTPE3KaX, CTPOHUTHb
4eTBEPTHIH MPONOPLUHUOHAIBHBIN
OTpE3OK.

IIpoBoauTh A0KA3ATEABLCTBO TOrO, 4YTO
MEJMaHbl TPEYIrOJIbHUKA IIEPECEKAIOTCS B
OJHOM TOYKE, MU HAXOAHTb CBI3b C
LIEHTPOM MacC, HAXOJUTh OTHOIIEHHE, B
KOTOPOM MEJHaHbl JEJSATCS TOYKOH HX
MEPECEYECHHUS.

Haxoauth mMon00HBIE TPEYrOJIBHUKHA Ha

TOTOBBIX gepTexax c YKa3zaHUEeM
COOTBGTCTByIOIHI/IX HpI/I3HaKOB HO)IO6I/I${.
Pemarn 3aJa49u Ha noa00HbIE
TPEYTrOJIbHUKU ¢ IOMOIILIO
CaMOCTOSITEILHOI'O MOCTPOECHMUS
YEePTEKEH U HAXOXKIACHUS MOJOOHBIX
TPEYTOJILHUKOB.

IIpoBoauTs J10Ka3aTeJIbCTBA c

HCTI0JIb30BAaHUEMITPU3HAKOB 10100MSI.
Jdoka3pIBaTh TpH NOpHU3HAKa 10100MS

TPpEYTrOJIbHUKOB.
HpHMeHﬂTb MNOJIYUYCHHbIC 3HAHUSA IIPpHU
peUuICHUN TreOMETPUYCCKUX u

MPaKTUIECKUX 3ajad.
3HAKOMHUTLCA C
TeOMETPHUU

MCTOpPUEeH  pa3BUTHS




Ilomans.
Haxo:xnenue
IJI0LIAIeH
TPeyroJibHUKOB
n
MHOT0YTr0JIbHBIX
Guryp.
Ilnomaau
MOJ00HBIX
buryp (14 1)

[Tonsitne 06 oOmet Teopun
TJIOIIATH.

Dopmynsl A [UIOLIAAU
TPEyTOJILHUKA,
napasuieaorpaMmma.
OTHolIEHHUE miomaaei
TPEYTrOJIBHUKOB C OOMIHUM
OCHOBaHHEM WJIM  OOIIeH
BBICOTOM. Brruucnenue

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 IIOMOIIIBKO MCETOJAa
BCIIOMOIraTeIbHOU ImIonraaun

OBaageBaTh NEePBUYHBIMH
NnpeacTaBJIeHusiIMA 00 o0meld Teopuun
TIJTOTIATH (mepsl), (¢popmyanpoBats
cBOIiCTBa IO IH, BBISICHSITh ux
HATJISITHBIA CMBICI.

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

npsiMOyrojbHUKa (KBajparTa).
BriBOAMTH (OpPMYIIBI IUIOMIAN BEITYKIOTO
YeTHIPEXYTroJIbHUKA Yepes AUaroHalu U yroll
Mmexny HuMu. HaxoauTsb mromanu duryp,
n300paKEHHBIX Ha KIleT4aToi Oymare,
HCIOJb30BaTh PAa30UCHNE HA YaCTH U
JIOCTPOEHHE.

PazoupaTh npuMepsbl HCIIOJIL30BAHUS
BCIIOMOT'aTEIbHOM IJIOIIA/AN ISl PELICHUsI
reOMETPUYECKHX 3a71ad.

HaxoauTh Iuiomaad  MogoOHBIX
Bopruucasts TUIOIIAN
MHOTOYTOJIbHBIX (UTYP.
PemaTp 3a1a4m Ha 1JI0IIA/b C IPAKTHYECKAM
COJIEp)KaHHEM

¢uryp.
Pa3UYHBIX




€8

Teopema
ITudaropan
HaYaJa
TPUTOHOMETPHHU
(10 )

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

TPUTOHOMETPUYECKUX
(ynknuii 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°

Hoxa3eiBaTh Teopemy [ludaropa,
HCIO0JIB30BAThH

€¢ B MPAKTUYECKUX BBIYMCIICHUSIX.
DopMyJIHPOBATH OIIPEICICHUS
TPUTOHOMETPUUECKNX (PYHKIUH OCTPOro
yria, NpoBepATb UX KOPPEKTHOCTD.
BbIBOAUTH TPUTOHOMETPUYECKHE
COOTHOUIEHUS BIIPSMOYTOJIBHOM

TPEYTOJILHUKE.
HccaenoBaTrhb COOTHONICHUS MEXIy
CTOpOHAMU B MIPSMOYTOIBHBIX

TpeyTroJbHUKAaxX ¢ yriamu B 45° u 45°; 30°
u 60°.
HUcnoab3oBath (HOpMyINBl NPUBEACHUS U

OCHOBHOE TPUTOHOMETPUYECKOE
TOXIOCCTBO JJ1s1 HaAXO0XICHUS
COOTHONIEHUN MEXIY

TPUTOHOMETPUYECKUMU
Pa3IUYHBIX OCTPHIX YTJIOB.
IIpuMeHATHs NOONyYEHHBIE 3HAHUSA U
YMEHHUS TIPM PEHICHWH NPaAKTUYECKUX
3aJ1a4.

3HAKOMUTBCA C HCTOPHeN pa3BUTHS
Te€OMETPHUH

byHKTIISIMU




Yriabl B

Bnucannsie n OECHTPAJIBHBIC

(I)OpMyJII/IPOBaT]) OCHOBHBIC OIPEACIICHU,

OKPYKHOCTH. YIJbL, YIOJI MEXIY CBSI3aHHBIC C YIJIaMH B Kpyre (BIHUCaHHBIN
Brucannbie n KacaTeJbHOW U XOPAOH. YTIIBl | yTOJ, HEHTPAJIbHBIA yrom).
ONMUCAHHBIC MEXy XOopJAaMu | HaxoauThb BIUCAaHHBIE YIJIBI,
“ETRIPEXYIOJIbH | cexyIUMU. OIMPAIOLIHUECS Ha OJHY YTy, BBIYMCIATH
HKH. BrincanHble B onucaHHbIe YIJIBI C TIOMOIIBIO TEOPEMBI O BITMCAHHBIX
KacarenbHble YEeTHIPEXYTOIBHUKHU, X yriax, TEOPEMBI O BIIHCAHHOM
K OKPY3KHOCTH. | ppp3Hakyl U CBOMCTBA. YEThIPEXYTOJIbHUKE, TEOPEMBI O
Kacanune I[IpuMmeHeHnEe 3TUX CBOMCTB LeHTpaibHoM yriie. MceiaenoBarhb, B TOM
OKPY:KHOCTeH OpHA pPEIICHUU YHCJIC ¢ TOMOIIBIO ITU(GPOBBIX PECYPCOB,
(13 w) TEeOMETPHUYCCKHUX 3anad. BIUCaHHbIC U ONMCAaHHBIC

BzanmHOeE pacmonokeHue ABYX | UYEThIPEXYTOJbHUKU, BBIBOJUTH UX

okpyxHocTtel. Kacanue CBOIICTBa M NPU3HAKU.

OKpY>XHOCTEH Hcnoab30BaTh 3TU CBOWCTBA U

MPU3HAKW MPU PEIICHUM 3aJ1a4

[losTopennue, IToBTOpEeHNE OCHOBHBIX Pemats 3a1a4m Ha NOBTOpPEHUE,
0000meHne TOHSTHH U METOJIOB KypPCOB WUTIOCTPUPYIOLINUE CBSI3U MEXIY

3Hanmii (4 4)

7 n 8 xiaccoB, 00001IeHNE
3HaHUH

Ppa3/iINdYHbIMU YaCTAMU KypcCa




9 kaacc (He MmeHee 68 u)

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

OcHoOBHOe cojep:kaHUe

OCHOBHBIE BHIbBI
MeATEIbHOCTH 00yYAI0IIHXCS

DJIeKTPOHHBIE
(nudposkIie
00pa3oBaTeIbHBI

e pecypchl)

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

Omnpenenenue
TPUTOHOMETPUUYECKUX (PYyHKIINH
yrioB ot 0° go 180°.Kocunyc u
CHHYC NPSIMOTO M TYNOTO YTJia.
Teopema KOCHHYCOB.
(O6ob6mIcHHAs) TeopeMa
CHHYCOB (C paJInycoMm
OMMUCAHHOU OKPYKHOCTH).
HaxoxxnaeHue njimH CTOPOH U
BEJIMYHUH yTJIOB
TpeyroabHUKoB. @opmyiia
IUIOIIAIU TPEyTroJIbHUKA
gepe3 IB€ CTOPOHBI U YT OJI
Mexay Humu. @opmyia
NIOLIAAN YEThIPEXYTrOJIbHUKA
yepes3 ero JuaroHaiad U yroiu
mexay Humu [IpakTuueckoe
IIPUMEHEHHE JTOKa3aHHBIX
TEOpeEM

DopMyJIUPOBATH ONPeIeIeHUsT
TPUTOHOMETPUYECKNX (YHKIHUH TyIbIX U
MIPSIMBIX YTJIOB.

BbIBOAMTH TEOpPEMY KOCHHYCOB U TEOPEMY
CHHYCOB (C paJlycOM ONMCAaHHOI
OKPYXHOCTH).

Pemiarbh TpeyroJIbHUKU.

Pemath npakThdeckue 3ajavd,
CBOJISIIIMECS K HAXOXKJACHUIO PAa3IMYHBIX
3JIEMEHTOB TPEYTrOJIbHUKA




68

IIpeoGpazoBa
HHe MoA00us.
Merpuyeckue
COOTHOIICHHUS
B
OKPYKHOCTH
(10 )

ITousTre o mpeoOpa3zoBaHUHU
1o106ust. COOTBETCTBEHHBIE
3JIEMCHTBI IMOT00HBIX (PUTYP.
Teopema o npousseneHUn
OTPE3KOB XOp/JI, Teopema o
MIPOU3BEACHUHU OTPE3KOB
CEeKyIUX, TeoOpeMa O KBajapaTe
KacarenbHOU. [IpuMeHnenue B
pCIICHUN TEOMETPHUICCKUX
3a/1aq

OcBauBaTh NOHATHE TIPEOOpA3OBAHUA
nomxoous.

HccaenoBarb OTHOIICHUE JIMHEHHBIX
3JIEMEHTOB (DUTYp HpU IpeoOpa3OBaHUU
nomxoous.

Haxoauts npuMepsl moiooust B

OKpY KaroIle 1eMCTBUTEIBHOCTH.
BbIBOAUTH METPUUECKHUE COOTHOILIEHUS
MEXIY OTPE3KaMU XOP/[l, CEKYILIUX U
KacaTeJIbHbIX C UCHOJIb30BAHUEM
BITMCAHHBIX YTJIOB M ITOTI00HBIX
TPEYroJIbHUKOB.

Pemats reomerpuueckue 3agaduu u
3a7a4M U3 peaibHON KU3HU C
HCITOJIb30BaHUEM ITOJIOOHBIX
TPEYTOJILHUKOB.




BexTopbi(12 1) OrmnpeneneHue BEKTOPOB, Hcnouab30BaTh BEKTOPBI Kak
CIIOKEHHE 3 pa3HOCTH | HampaBICHHBIE OTPE3KH, HCCJIeJ0BaATh
BEKTOPOB, YMHO>XCHHE TeOMETPHUYCCKHI (TrepemertieHmIe) u
BEKTOpa Ha 9HCIIO. ¢uzmyeckuii (CuIa) CMBICIIBI BEKTOPOB.
duznyeckuit u | 3HaTh ompeaeJdeHHs] CyYMMBI U Pa3HOCTHU
T€OMETPUIECCKUMN CMBICI | BEKTOPOB, YMHOXEHHS  BEKTOpa Ha
BEKTOPOB. Paznoxxenue YHUCJIO, MCCJIeA0BATh I'€OMETPUUYECKUN U
BEKTOpa o ABYM (bu3nUecKuil CMBICIIBI THX ONEpaIni.
HEKOJUIMHEapHbIM  BekTopaM. | Pemath reomerpuyeckue 3afadu  C
Koopaunatel BekToOpa. HCIIO0JIb30BAaHUEM BEKTOPOB.

CxansipHoe npousBeaeHue | PackaaneiBaTh  BEKTOp IO JIByM

BEKTOPOB, €ro IPHUMEHEHHUE | HEKOJUIMHEAPHBIM BEKTOPaM.

Ul HAXOXKICHUS JUIMH n | Hcnoab3zoBarh CKaJsIpHOE

YTJIOB. MPOU3BEJCHNE  BEKTOPOB, BBIBOAHUTH

Pemenne 3amad ¢ mMOMONIBIO | €ro OCHOBHBIC CBOICTBA.

BEKTOPOB. ITpnmenenne Bpruucasitb  CymMMy, pa3sHOCTb U

BEKTOPOB JUISL  peLIeHMs] | CKaJsIpHOE IIPOMU3BEICHUE BEKTOPOB B

3a;aq KWHEMAaTHKH U | KOOpAWHATAaX.

MEXaHUKHU IIpuMeHATh CKAJISIPHOE IPOU3BEACHUE
JUTSL HAXOKJICHUSI JUIMH W yTJIOB

JlekapToBbI JlexkapToBHbI KOOPJAUHATHI OcBauBaTh MNOHATHE TPAMOYTOJIBLHOMN

KOOPIMHATBI TOYEK Ha INIOCKOCTH. CHCTEMBI KOOPAMHAT, JIEKapTOBBIX

HA IJIOCKOCTH VYpaBHeHue npsAMoON. YTI0BOU KOOpPJUHAT TOYKH.

9 ) K0ddHUIHEHT, TAHI'SHC yTJa BbIBoAMTHL  ypaBHEHHE  HOpsIMOA U
HaKJIOHA, MapajielibHbIe U OKPY’>KHOCTH.  BblaeasiTh MTOJIHBIN
MEePIICHAUKYJIIAPHBIC KBajgpar Ul HaxXOXAEHUs LUeHTpa U
npsiMbIe. paauyca OKPY’KHOCTH o e¢
YpaBHeHUE OKPY’KHOCTH. YPaBHEHHUIO.

Haxoxnenne KOOpJUHAT PemiaTe 3aga4ym Ha HaXOXKJCHHUE TOUEK




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

HMcnonp30oBaHue MeETOda
KOOPIWHAT B IIPAKTHUYICCKHUX
3aJadax

IepeceyeHus] NpsIMBIX U OKPY>KHOCTEH ¢
MIOMOIIBIO METOAA KOOPAUHAT.
HUcnoub3oBaTh CBONCTBA yIJI0BOIO

K03 (puUIIIEHTa TIPSIMOHA TIPH pEIICHUN
3a7ad, JUIsl OTNPENENICHUS PACIIOIOKEHUS
MPsIMOM.

IIpuMeHAThL KOOPAWHATHI MPU PEIICHUU
TCOMECTPUYCCKUX U MNPAKTHYCCKUX
3aja4, IS IOCTPOCHUS
MaTCMaTHUYCCKUX MOHCHeﬁ pCaJIbHbIX
3a1a4 («METOJI KOOPAUHATY).
ITosib30BaTHCH [UISL IOCTPOCHUS U
HCcCIIeIOBAaHUI IU(GPOBBIMU pPECypcaMmu.
3HAKOMMTBCS C UCTOPUEN pa3BUTHUS
r€OMETPUH




IpaBuasubie | IIpaBunbHbBIE DopMyJIUPOBATH OINpEACICHUE

MHOTOYT0JIbH | MHOTI'OYI'OJIbHUKHU, MPaBUIBHBIX MHOIOYTOJIBHHUKOB,

ukn. Jlauna BBIUHCJICHUE UX AJIEMEHTOB. HAXOJUTh UX DJIEMEHTHI.

okpy:xkHocTH | Ywucio nu U AauHA ITonb30BaTHCA MOHITUEM JJIHUHBI

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

Kpyra. okpyxHocTU. Paguannas MPaBUIBHBIX MHOTOYTOJIbHUKOB,

Boruncienne | Mepa yriaa. onpeneJsATh YHUCIO MU, JJIUHY IYyTd U

nJiomajei [Inomane Kpyra u ero paguaHHYIO Mepy yria.

(8 u) 3JIEMEHTOB (CEKTOpa U IIpoBoauTs mepexox OT paJauaHHOU
cerMeHTa). Beraucnenue MEpHI yria K rpaJlyCHOM M HA0OOpOT.
romaneu puryp, OnpepensiTe miIomans Kpyra.
BKJIIOYAIOIIUX 3JIE€MEHTBI BeiBoauTh (popmyiasl (B rpaaycHO u
Kpyra panuaHHOM Mepe) IuIsl JINH YT,

IUTIOIIAJIEN CEKTOPOB M CETMEHTOB.
BeruaucasarTs miomanu Guryp,
BKJIFOYAIOIIUX 3JIEMEHTHI OKPY>XHOCTHU
(xpyra).

HaxoauTts nomnianu B 3ajavax peaabHOMN
JKHN3HU




JBu:xenus ITonsiTne 0 ABMIKEHUH Pa3zouparsn MIPUMEPHI,
MJI0CKOCTH miockocTu. IlapannenbHbIN WUTIOCTPUPYIOIINE TOHSTHSI JBH)KCHUSI,
(6 v) IIEPEHOC, [IOBOPOT U LIEHTPOB M OCEH CHMMETPHH.
cummMmeTpusa. Ocu U LEHTPbI DopMyJIHPOBATH OIpeIeTICHUS
CUMMETpPHUH. MMapaJuIeIbHOTO TIepeHoca, II0BOpOTa U
IIpocreiine npuMeHEHUs B OCeBOl cUMMeTpuu. BbBIBOAUTH UX
peuieHun 3agaq CBOIiCTBAa,  HAXOAUTh  HEIOJBHXHBIC
TOYKH.
HaxoauTh LEHTPbI U OCH CHUMMETPUN
MpocTeHIUXUryp.
IIpumeHsiTh napaaelbHBIA IIEPEHOC U
CUMMETPHUIO npu pelIeHuu
FeOMETPUYECKUX 3a1a4 (pa3buparth
MIPUMEPBHI).
Hcnouab3oBars i1 IIOCTPOCHUS U
uccie0BaHuil 1HpPOBBIE PeCcypChl
IMoBTopenune | IloBTOpEeHHE OCHOBHBIX OnepupoBars mnoHaATHsIMU: durypa,
o0o0ueHue, TTOHSITUH UMETOJ/IOB KypPCOB TOYKa, IpsiMas, yroj, MHOTOYTOJIbHUK,
cucTeMAaTH3 7—9 kiaccoB, 0000IIeHNE U paBHOOCIpPEHHBIH W PaBHOCTOPOHHMI
anus cUCTeMaTH3alusa 3HAaHUHN. TPEYTrOJILHUKHU, MIPSIMOYT OJIBHBIHN
3HAHHIL ITpocreiimme TPEyroJIbHUK, MeauaHa, OHcceKTpuca
(7 v) reomMeTpudeckue (Gpurypsr u u BBICOTA TPEyTroJIbHUKA,
nx cBoicTBa. M3mepenne napajJieJorpamMm, pomo,
T€OMETPUUYECKUX BEIIMUIMH. NPSIMOYTOJILHUK, KBaJpaT, Tpallelus;
TpeyroasHUKH. OKPY>XHOCTB, KacaTeJIbHasi; PaBEHCTBO
ITapannenbHble u T1ionobue GUryp, TpPEeyrojibHUKOB;
ONepHeHIuKyJIsIpHbIE apajuieIbHOCTD u
psiMbIC. OEePHEHIUKYJISIPHOCTh MPSIMBIX, YTOJ
OKpy’>KHOCTh u KpYyT. | MeXIy OPSIMBIMH, CUMMETPHUSI




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 TPEYTrOJIBbHUKOB.
IIpaBunbHbIE
MHOTOYTOJIbHUKH.
IIpeobpazoBanus
TIJIOCKOCTH. JBrOKEHHUSI.
I[Momobue. CummeTpHs.
ITnomanse. Breraucienue
IJIOIIAJIEH. ITnomann
noJI00HBIX (uUryp.
JlekapTOBbl KOOPJAUHATHI Ha
TIJIOCKOCTH.

BekTopbl Ha TNIOCKOCTH

OTHOCHUTEJIBHO TOYKH U MPSIMOI; JUTUHA,
paccTrossHHe, BeIWYWHA yTja, IUIONIAlb,

IIEPUMETP.
HUcnoub3oBats (popMyJibl: IIEpUMETPA U
IUTOMIAIM  MHOTOYTOJIBHHUKOB,  JJIMHBI

OKPY’XHOCTH H IUIOIagd Kpyra, oO0BeMa
MIPSIMOYTOJIFHOTO TTapajijIelIeTTuIe1a.
OnepupoBaTh NOHATUSIMHU:
NPsSIMOYTOJIbHAsI CUCTEMa KOOPJAUHAT,
BEKTOP; HMCIOJb30BATh JTU MOHSTHUS
ISl IPEJICTABIICHUSI TAaHHBIX U PELICHUS
3a/1a4, B TOM YHCJIC U3 JIPYTHX yICOHBIX
npeaMeToB. PemaTth 3agayu Ha
IIOBTOPEHNUE OCHOBHBIX TTOHSTHH,
WLTFOCTPAIHIO CBSI3EH MEXKTY
pa3TUYHBIMHU YacTsIMH Kypca.

BbiOMpaThs MeTO/ [l pEeLLIEHUS

3a1a49HU.
Pemiarn
SKU3HHU

3aJa4YM U3 T[OBCEJHEBHOMU

2

30ecb npedcmasnenvl snemenmvl COOEPIUCAHUS KVPCa, Uzydasumuecs 6 5—~8 knaccax u mpebyowue nosmopenus, 0000wenus u
cucmemamuzayuu. Oopawyamvcs K 9MoMy MAMePUAy MONICHO 8 BUOe AKYEHMA HA 3deepuiaiowyem smane uzydenus Kypca 9
KIacea uau pacnpeoensimos no COOmMeEemcmeyouumM memMamuieckuM pazoenam, usyiaembim 8 meueHue yuebHo2o 200a.



IIpu paspaborke pabodedl mporpaMMbl B TEMaTHYECKOM IUIAHMUPOBAHWHM  JOJDKHBI  OBITH  YUYTEHBI
BO3MOYKHOCTH HCTOJIB30BaHUS JJIEKTPOHHBIX (IIHM(PPOBBIX) 0Opa30BaTEIBHBIX PECYpPCOB, SBISIOMINXCSA y4eOHO-
METOAMYECKUMH MarepuajiaM (MyJIbTUMEIUNWHBIE TPOTPAMMBI, JJEKTPOHHBIE YYEOHUKHM U 3aJladHHKH,
SJIGKTPOHHBIE OWOJIMOTEKH, BUPTyajbHbIE J1a0OPAaTOPHUM, HIPOBBIE  MNPOTPAMMBbI,  KOJUIEKIIMH IHU(POBBIX
00pa3oBaTEIBHBIX PECYpPCOB), HCIOJIB3yEeMbIMHU Il OOYYCHHS W BOCHUTAHHUS Pa3iIMYHBIX I'PYIIl IOJIb30BaTelCH,
MIPE/ICTAaBICHHBIMA B OJIGKTPOHHOM (IM(GPOBOM) BHUJAE U PpPEATU3YIOIUMHU JUIAKTUYECKHE BO3MOXKHOCTH
UKT,conepkanrne KOTOPBIX COOTBETCTBYET 3aKOHONATEILCTBY 00 OOpa3oBaHHMU.



[IPUMEPHAS PABOYASA ITPOTPAMMA
YYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTUKAN.7-
9 KJIACChI

HEJH U3YYEHUSA YYEBHOI'O KYPCA

B coBpemenHOM 1M(pPOBOM 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 OGJ’IaCTI/I BCPOATHOCTU MU CTATUCTHUKU, TaKasd MOATOTOBKa BaXHa
TSI TIPOJIOTIKEHHUS oOpazoBaHUs u JUTSE yCHenIHoH
npodeccnoHaTbHOWKAPhEPHI.

Ka)KZ[LIﬁ YCJIOBCK TIIOCTOAHHO MPHUHUMACT PCIHICHHMA Ha OCHOBE
UMCIOIIUXCA Y HEro JaHHBbIX. A HJIA O6OCHOBaHHOFO MNPpUHATUA
peui€HusA B  YCIIOBUAX HCAOoCTaTKa HJIUu I/I36I)ITKa I/IH(i)OpMaL[I/II/I
HEoOXOaAMMO B~ TOM  YHCIE€  XOPOIIO chopmMHUpOBaHHOE
BEPOSITHOCTHOE M CTATUCTUYECKOE MBIIIJICHHUE.

MMeHHO TOATOMY OCTpPO BCTajga HEOOXOIAMMOCTH CPOPMHUPOBATH Y
oOyyarommuxcst (PyHKIIMOHAJIBHYIO T'PaMOTHOCTBH, BKIIIOYAIOMIYIO B
cebs1 B KadecTBE HEOThEMJIEMOU COCTAaBJISIFOLLIEH yYMEHHUE
BOCIIPpUHUMATDH nu KPUTHUYCCKU aHaJIM3upoBaThb I/IH(I)OpMaI_II/IIO,
MPEACTABICHHYI0 B Pa3IHYHBIX (opMax, MOHHUMATh BEPOSTHOCTHBIN
XapakTep MHOTHX pealibHbIX IMPOILIECCOB u 3aBUCHMOCTEH],
MMPOU3BOUTE MPOCTEHIINE BEPOSATHOCTHBIE pPAcUeThl. 3HAKOMCTBO C
OCHOBHBIMH TIPUHIMIIAMHU cOOpa, aHaJM3a | MPEJICTaBICHUS TaHHBIX
W3 pa3IMYHBIX cdep XKU3HM OOIecTBa W TrocyJapcTBa NpHOOIIaeT
oOyyJarommuxcsi K OOIIECTBEHHBIM HWHTepecaM. l3ydeHne OCHOB
KOMOWHATOPHKHM pa3BHBAE€T HAaBBIKM OpraHu3anuu Irepebopa u
MoJicuéra Yucila BapUaHTOB, B TOM YHCJE, B IPUKIAIHBIX 3ajadax.
3HaKOMCTBO C OCHOBAMH TEOpHUH TrpadoB cO31acT MaTeMaTHYECKHI

bynnamenT g GopMUpOBaHUS ~ KOMIIETCHIIMM B obnacTtu
nHpopMaTUKN W IUPPOBHIX TexHoiorui. [lommmo »3TOrO,  TIpH
W3Yy4YeHUH  CTaTHUCTHUKHU u BEPOSTHOCTH oboramaroTcs

MPEACTABIICHUS] yYaIlMXCd O COBPEMEHHOW KapTHHE MHpa U
METOJaX €ero WCCIenoBaHUs, (OPMHUPYETCS NOHUMAHHE PpOJHU
CTATUCTHUKN KaK HWCTOYHHKA CONHAJIBbHO 3HAYNMOW HHPOpPMAIUH U
3aKJ1aJbIBAIOTCSI OCHOBBI BEPOSITHOCTHOTO MBIIIICHUS.

B coorBeTcTBHMHM C JAaHHBIMH IIEISIMH B CTPYKTypEe IPOTPaMMBI
y4ebHOro Kypca «BeposTHOCTh M CTAaTHCTHKA» OCHOBHOM IIKOJIBI
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BBIJICJICHBI CJICAYIOIIHE COJACP)KAaTEIbHO-METOANYECKHUE JIMHUU:
«IIpencraBnenue JIaHHBIX U onucareyibHas CTaTUCTHKAY;
«BeposiTHOCTE»;  «ODJeMEHTBl KOMOWHATOpUKM»; «BBenenwe B
TEOPHIO TPpadoBy.

Conepxanne ymHHUM «[IpencraBiieHHe HaHHBIX W ONHCATENIbHAs
CTATUCTHKA» CIY>XHUT OCHOBOH it (hOPMHUPOBAHUS HAaBBIKOB PaOOTHI
¢ wuHpOpManuMeld: OT YTEHUS U HHTEpIpeTanuu HHPOpMAaIHH,
MIPEeACTaBIICHHOW B TaOnWIax, Ha AuarpaMMax M rpadukax no cOopa,
NPEACTABIICHUs] WM  aHaJlIW3a JTaHHBIX c HCITOJIB30BaHUEM
CTaTHCTUYECKUX XapaKTEPUCTHK CPEJHUX W paccenBaHus. Paboras c
JIaHHBIMH, OOydYaroluecs: ydarcsi CUHMTBIBATH W HWHTEPIPETUPOBATH
JAaHHBIC, BbIABUI'aTb, aApryMmMCcHTHPOBATH U KPHUTHUKOBATH HpOCTeﬁIlIHe
TUITIOTC3bI, PasMbIIIIATD Hazqg @aKTOpaMI/I, BbI3bIBAOIIIUMHU
U3MCHYMBOCTb, W OILCHUBATbL HUX BJIHWAHHUC Ha paccCMaTpuBacMbIC
BEJIMYHMHBI M MPOLECCHI.

WHTyWTHBHOE TpEACTaBICHHE O CIIydallHOH  W3MEHYUBOCTH,
HCCIICIOBAaHHE  3aKOHOMEPHOCTEH M TEHACHUHMH  CTAaHOBHTCS
MOTHUBHUPYIOIICH OCHOBOW JUIsI HW3YYCHHs TEOPHUU BEPOSITHOCTEH.
Bonbpmioe 3HayeHWe 314eCh HMMEIOT  NMPAKTHYECKHE — 3aJaHus, B
YACTHOCTH OIBITBIC KIACCHYCCKUMHU BEPOSITHOCTHBIMH MOJCIISIMHU.

[loHATHE BEpPOSITHOCTM BBOJMTCS KaK Mepa MpaBAONOI00MS
ciaydaiiHOro coObiThsa. Ilpu u3ydeHWH Kypca oOyuJaroumecs
3HAKOMATCA C HpOCTefIIHPIMH METOAAMH BBIYUCIICHUA BepOS[THOCTefI
B CJ'Iy'-IafIHBIX OKCIICPpUMEHTAX C PaBHOBO3MOXKHBIMHU
OJIEMCHTApHBIMUA HUCXO0JaMHU, BEPOATHOCTHBIMHU 3aKOHaMH,
MO3BOJISIIOLIIMMH CTaBUTh U pellaTh Oojiee CIIOXHBIE 3amadu. B kypc
BXOOAT HaYaJIbHBIC TIPCACTaABJICHUA O CJ'Iy‘{ﬁfIHBIX BCIIMYMHAX WU HUX
YHUCJIOBBIX XapaKTEPUCTUKAX.

Takxke B paMKax »dTOro Kypca OCYIISCTBIISICTCSI 3HAKOMCTBO
O6yanOH_[I/IXC$I C MHOXECTBaAaMMW W OCHOBHBIMU OII€pallusIMU HaAQ
MHOXECTBaAaMH, pacCMaTpuBarOTCsaA ITIPUMEPLI IPUMCHCHUA JJIs1
PCUICHUA 3aaa4, a TAaKXCEC HCITIOJIB30BaHUA B APYTHUX
MaTeMaTHYEeCKUX KypcaxH y4eOHBIX HpeaMeTax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B 7—9 «xmaccax wm3ywaercsi Kypc «BeposiTHOCTB M cTaTHCTHKa»,
B KOTOpbIH BxomsaT paszensl: «llperncraBienue JIaHHBIX u
omnucarebHast CTATHCTHKA»; «BeposTHOCTBY; «DIeMeHTBI
KOMOHHaTOpUKN»; «BBeneHne B Teopuro rpadosy».

Ha n3ydyenne naHHoro xypca OoTBOIMUT | yd4eOHBIH 4Yac B HEHENIO
B TEYEHHME KaXXJAO0ro roja odydeHus, Bcero 102 y4yeOHBIX yaca.

90 MpuMepHasa paboyas nporpamma



COJEPKAHUE YYEBHOI'O KYPCA (IIO 'OJJAM 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 WHTEPIIPETALHS JTaHHBIX.

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

CroygailHBIE ~ SKCHEpUMEHT (OOBIT) ©W  CIydYallHOE  COOBITHE.
BepositHocTs m  wacTtoTa. PONB MaJOBEpPOSITHBIX M HPaKTHYECKHU
JIOCTOBEPHBIX COOBITHI B HOpUpOAEe M B oOmecrtse. MoHera U
WrpajbHasi KOCTbB TEOPUH BEPOSTHOCTEH.

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

8 knacc

[IpencraBrenne MaHHBIX B BHAE TaOJWI, IHarpamMm, rpaQukos.
MHOXXeCTBO, 3JIEMEHT MHOXECTBA, ITOJMHOXKeCcTBO. Omnepanuu HaLJ
MHO>KE€CTBaMH: 0o0BbeIMHEHNE, repecevyeHue, JIOTIOJTHEHHE.
CpoiicTBa  omepanmuii  HaJ ~ MHOXXECTBAMH:  IIEPEMECTHTEIILHOE,
coyeTaTeNbHOE, paclpenelIuTeIbHOe, BKIIOUeHHs. lcrnosnb3oBaHne
Fpa(bI/IqCCKOFO OpeacTaBICHUSA MHOXKECTB [Jid ONKUCAaHHA PEaJTbHBIX
OPOLIECCOB U SBJICHUM, NIPU pELISHUU 3aj1ay.

Nsmepenue pacceuBaHus JaHHBIX. Jlucniepcuss U craHaapTHOE
OTKJIOHEHHE YHNCIOBBIX HabopoB. Jlmarpamma paccenBaHHS.

DneMeHTapHBIE  COOBITUS  ciy4aiiHoro  ombita.  CiydailiHbIE
coObITusA. BepostHocTH coObITHII. ONBITBI C PAaBHOBO3MOXHBIMH
SJIEMEHTApHBIMU  cOOBbITUsAMU. CiydaiiHblii  BbeIOOp. CBSI3b  MEXIy
MAJIOBEPOATHBIMHU W TIPAKTUYCCKHU JOCTOBCPHBIMH COOBITUSIMA B
NpHupo/ie, oOIIecTBE U HayKe.

HepeBo.  CBoiicTBa  OepeBbEB:  €IUHCTBEHHOCTH Iy TH,
CYILIECTBOBAHHE  BHCSUE€H  BEpLIMHBI, CBSI3b  MEXKJAY  YHCIOM
BepmiiH W uuciompeoep. IlpaBmino ymHOxeHus. Perrenne 3amad ¢
nomotpio rpadoB.  IIporuBomnosioxkHble  coObiTs.  Jluarpamma
Oiiepa. OObeauWHEHHE U IiepecedeHUe coOwITHi. HecoBmecTHBIC
cobwiTsi.  Dopmyia CIIOKCHUS BEPOSITHOCTEH. VYcnoBuas
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,
WHTEpIIpeTauus JaHHBIX. UTEHNE U IocTpoeHHne TabyuI, guarpamm,
rpamKOB MO peaIbHBIM JTaHHBIM.

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

I'eomeTpuueckass BepOSTHOCTh. 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. BeposTtHocTH  coObITHIT B
cepuu ucnelTaHuil beprysum.

CnyuaiiHas BEJINYHHA u pacrpeneneHue BEPOATHOCTEM.
MaTtemaTuueckoe OXXKMJaHHUE u JUCTIEPCHS. IIpumepsl
MaTeMaTH4YEeCKOr0  OXHMJAHUA  KaK  TCOPETHYECKOr0  CpPEIaHEro
3HA4YEHHUS BEIWYMUHBI. MaTeMaTHU4YecKoe OXHUJaHUEe U JUCTepCHs
ClIy4yaliHOM BEJIMYUHBI
«YHCIIO YCHEXOB B CEpHHM HCIbITaHUN bepHyim».

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

IINIAHUPYEMBIE NMPEIMETHBIE  PE3VJIbTATBI
OCBOEHHUSA TIPUMEPHOU PABOYEU IPOI'PAMMBI
KYPCA (11O I'OAAM OBYYEHUSA)

Hpe,E[MeTHI)Ie pe3yjibTaTbl OCBOCHHUA KypcCa <<BCpOHTHOCTI> u
cTaTUCTHKa» B [(—9 Kiaccax XapaKTCpU3YOTCd  CICAYIOUIUMU
YMCHHUAMU.

7 kjaace

1. Yurate wHbOpMaAmMIO, NOPEACTABICHHYI0O B Tabmumax, Ha
JuarpamMmax; TpeiCTaBisiTh JaHHbIE B BHUJE TaOJIMI], CTPOHUTH
nuarpaMMbl  (CTOJIOMKOBBIC (CTOJIOYATHIC) W KPYTOBBEIC) IO
MacCUBaM 3HAYCHHIA.

2. OmnwucelBaTh W  HMHTCPHPETHUPOBATH  pCAIbHBIC  YHCIOBBIC
JTaHHbBIC, TIPCJICTAaBJICHHBIC B TalJiMIaXx, Ha JHarpaMmax,
rpacdukax.

3. Hcnonp3oBaTh Ui ONUCAHWUS JAaHHBIX CTATHCTUYCCKHUC
XapaKTepPUCTUKH: cpemHee apudMeTHIEeCKoe, MeauaHa,
HanmOoJbIIce U HAUMEHBIIICE 3HAYCHUS, pa3Max.



HNmers nOpencraBieHue O CIydyaWHOW H3MEHYMBOCTH Ha
mpuMepax IeH, (PU3WYECKUX BEJIWYHH, AHTPOIIOMETPHYCCKUX
JTaHHBIX; UMETh TIpeACcTaBIICHNIE o CTATUCTHYECKOU
YCTOMYHUBOCTH.

8 kiacce

1.

W3Bnekats u peoOpa3oBHIBATH nH(pOpMAIHIO,
MPE/JCTAaBICHHYI0O B BHJE TaOIUL, JIHarpamM, TIpaduKoB;
MPEICTABIISITh JaHHbIE B BUJAE TaOJIMI, JHarpamm, IpaduKoB.
OnuceiBaTh  JaHHBIE C  [OMOULIBIO  CTaTHCTHYECKHX
oKasaTeJieli: CcpeJHUX 3Ha4€HUM UM MEp pacceuBaHUs
(pa3Max, OucCOepCHs U CTaHAAPTHOE OTKJIOHCHUE).

HaxonuTe 49acTOThl YHCIOBBIX 3HAUYCHUH M YaCTOTHI COOBITHH,
B TOM 4YHCJIC MO pe3yjbTaraM HM3MEpEeHHUU M HaOJIOJACHUM.
HaxonuTe BEpOATHOCTH CiydailHBIX COOBITMII B OIBITaX, 3HAs
BEPOSITHOCTH  DJIEMEHTAPHBIX COOBITUH, B TOM 4HCIE B
OIIBITaXC PaBHOBO3MOYXHBIMU 3JICMCHTAPHBIMU COOBITUSIMH.
Hcnonp3oBaTe rpaduyueckue MOJAEIH: JOEPEeBO  CIydaifHOro
SKCIIEpUMEHTa, AuarpaMmbl Dijepa, ducioBas IMpsMas.
OHepI/IpOBaTb IIOHATHUAMM: MHOXKCCTBO, IIOAMHOKCCTBO,
BBIMIOJIHATH ~ ONEpallMd HaJa  MHOXXECTBaMHM: OOBbEeIMHEHHE,
IepeceyeHne,  JIONOJIHCHUE; TIePEYHCISTD 3JIEMEHTHI
MHOXXECTB; IPUMEHSTh CBOWCTBA MHOKECTB.

Hcnons3oBath rpadudyeckoe  IpEeACTaBICHHE  MHOXECTB U
CBsi3ell MEXKIy HUMHM Ul ONHCAHUS IPOLECCOB M SIBIICHUH, B
TOM 4YHCJI€ TIpU pemIeHHuH 3ajJad W3 JpPYyrux  y4eOHBIX
MpEeIMETOB U KYpPCOB.

9 kJjacc

1.

W3Bnekars u MpeoOpa3oBBIBATH nH(pOpMAIHIO,
MPEACTABIICHHYIO B Pa3JIMYHBIX HMCTOYHHKAX B BHAC TaOIUII,
auarpamMm, TpadUKOB; IPEACTABISITh  JaHHBIE B BHUJC
TabJML, IUarpamm, rpadukos.

Pemate 3amaum OpraHM30BaHHBIM IepeOOpPOM BapHAaHTOB, a
TaKXe€ C  HCIOJB30BAaHHEM KOMOWHATOPHBIX MpPaBUI |
METOJIOB.

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

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

Haxoaute BEpOSITHOCTH CIydalWHBIX COOBITHH B HW3YYEHHBIX
ompITaXx, B TOM 4YHCJIE B OINbITaX C PaBHOBO3MOXKHBIMU
SJIEMEHTApHBI- MM COOBITHSIMH, B CEpUSIX HCHBITAHMH 10
IIepBOro ycnexa, B cepusx ucnblTaHuil 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 poJIk 3aKOHA OOJBIIMX YHCEd B MPHUPOJAEC U OOIIECTBE.

MpuMepHas paGovas NporpamMma



TEMATMYECKOE NAAHMPOBAHME YYEBHOIO KYPCA

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

Ha3Banue JJIeKTPOHHBIE
pazaena (TemMbl) OcHoBHOE XapakrepucTuka JaesTeJJbHOCTH o0yuyaromuxcs |(uudposbie
(4MCJI0 YacoB) cojiep:kaHue o0pa3oBaTe/ibH
bIe pecypchl)
IIpencraBnenue| IlpencrasieHue OcBauBaTh CIocoobl npeacTaBIICHUS
JAHHBbIX JaHHBIX B Ta6nnuax. CTAaTUCTUYCCKUX JaHHBIX H YHUCJIOBBIX
(7 v) IIpakTnueckue MAacCHBOB C IOMOIIBIO TAOJIMI] U JUarpamm ¢
BBIYMCIICHUS 10 HCITOJIB30BAHUEM AKTyaJbHBbIX n Ba’>XHbIX
TaOGINYHBIM JaHHBIM. JaHHBIX (nemorpacduueckue JaHHbIE,
WN3Bneuenue u MIPOU3BOJICTBO HNPOMBIIIIEHHON "
UHTEpHIpeTalus CEJIbCKOXO03HCTBEHHOM NPOAYKIIUH,
TaOITUIHBIX JAHHBIX. OO0IIIECTBEHHBIC W MPU- POJHBIC SBIICHUS).
IIpakTnueckas padorta HN3ydyars MeTOABI pabOTHl C TAOJIMYHBIMH U
«Tabmuupn. rpapuIecCKUMU TOPEACTABICHUSIMHA JTaHHBIX
I'paduueckoe C TOMOMIbI0 HHUQPPOBBIX PECYpPCOB B XOJHC
NpeJICTaBIEHUE JAaHHBIX MMPaKTHIESCKUX padoT
B BHUJIE KpPYTOBBIX,
CTOJIOUKOBBIX
(cTonbuaThIX) IHarpamMM.
YreHue U IIOCTPOCHUE
JarpaMm. ITpumepsl
neMorpaguaecKkux
JiuarpaMm.
IIpakTuueckas pabora
«JlnarpamMmeny




OmnucarejabHa
1 CTATHCTHKA

(CRY)

YucnoBsie HAOOPHI.
Cpenunee
apudMeTH4YeCKoe.
MenmnaHna 4YuCJI0BOTO
Habopa. Y CTOHYHUBOCTH
MCIUaHBbI.
ITpakTnueckas padora
«CpenHue3HauYCHUS .
Haubomnpiree u
HAaUMEHbIIIEe 3HAUYCHUS
YHUCIIOBOro Habopa.
Pazmax

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

TOM  YHCIIe  cpenHee  apupMETHYECKOe,
MeanaHa.

OnuceiBaTh CTATUCTHYECKUE  JAHHBIE C
MOMOIIBIO  CPEHETO  apU(PMETUYECKOTO0 U

MeauaHbl. Pemars 3a1a4n.

MN3yuars cBOMCTBA CPpEIHUX, B TOM YHUCIE C
IIOMOIIBI0 LHU(PPOBBIX PpPECYypcoB, B XOIE
MPaKTHYECKUXPadoT.

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

Pematp 3amaum Ha BBHIOOp cHocoba OmIMCaHUs
JAHHBIX B COOTBETCTBUHM C MPUPOJOW AaHHBIX MU
LENSIMH MCCIIET0BAHNUS

Cayuaiinas
W3MEHYUBOCTH
(6w

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

pabora

OcBauBaTh NOHSATHS. YacTOTa 3HAYCHHUH B

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

MOAOMPAaTH IMOIXOISAIINHI Iar TPYIITHPOBKU.
OcBanBath rpaduyeckue NPEACTABICHUS
pa3HbIX BUJOB CIly4yailHOM M3MEHYUBOCTH, B
TOM YHCJIE C TTOMOUIBIO HMU(]POBBIX PECypcoB,
B XOJI€ TTPAKTHYECKON pabOTHI




BBenenue B

I'pa¢, Bepmmna, peOpo.

OcBauBaTh NOHSATHA. rpad, BeplInHA

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

rpagos ITOMOIIBIO rpada. BEPIIHUHEI), IIETbH UK.

(4 v) Crenenp (BaJICHTHOCTH) OcBanBaTh NOHSITHS: ITYTh B rpade, diiepon
BepmmHbl. Yucimo peédep MmyTh,00X011 rpada, OPUCHTUPOBAHHBIN rpad.
U CyMMapHas CTEleHb Pemrath 3aga4m Ha MOWUCK CyMMBI CTEICHEH
BepmnH. llenp W HMKIIL. BepmiMH 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 (SHIJIIEPOB IIyTh). BEPOSITHOCTE, IpyTux MIPEIMETOB c
IIpencraBineHue 00 | moMombIo rpadoB (kapThL, CXEMBI,
OPUEHTHUPOBAHHBIX SJIEKTPUYECKHE  IeNH, (YHKIHOHAIbHBIC
rpagax COOTBETCTBHSI) Ha IIpUMeEpax

BepositHocts | CnyualiHbiii  onbIT W | OcBauBaTh NOHATHS. CIYYallHBIA OIBIT H

U 4acToTa ciaydaiHOe coObpITHE. | ciay4dailHOe CcOOBITHE, MaJOBEPOSITHOE |

cay4daiHoro BeposiTHOCTE M wacTOTa | NPAKTHYECKH JOCTOBEPHOE COOBITHE.

coOBITUS COOBITHSI. Pons | H3yuartsb 3HAYUMOCTh MaJIOBEPOSITHBIX

(4 v) MaJIOBEPOSITHBIX u | cobmiTMii B mpupoae U oOmecTBe Ha
MPaKTUYESCKHU BaXKHBIX IpUMepax (aBapuu, HecHYacCTHBIE
JTOCTOBEPHBIX COOBITHI ciydau, 3aImTa MIepPCOHAITBHON
B npupone u B | mHOpMaluu, riepeaada JaHHBIX).
obmectBe. Monera wu | H3yuarsn poib KJIACCHYECKHX
UrpajibHasi ~ KOCTb B | BEPOSTHOCTHBIX Moaenen (moHerTa,
TEOPHUHU BEPOSITHOCTEH. WrpajibHasi KOCTb) B TEOPHH BEPOSITHOCTEH.
IIpaktnueckas pabora | HabGawaare m M3yyaThb 4YacTOTy COOBITHH B
«YacroTra  BbINAJACHUS | MPOCTHIX dKCIIEPUMEHTAX, B TOM 4YHCIIE C
opia» MOMOIIbI0 HU(PPOBBIX PECYpPCOB, B XOJE

MPAaKTHYECKOU paboThI




O0001meHne,
KOHTPOJIb
(5w

IlpencraBnenue NaHHBIX.

OmnucarenbHas
CTaTHUCTHKA.
BepostHocTh
CITyJ9aifHOTO COOBITHS

IToBTOpPATE H3yUYEHHOE W BBICTPAUBATH
CUCTEMY 3HAHUU.

Pemate 3agaym Ha  IpeACTaBICHUE U
ONMCAaHUE JAaHHBIX C IMOMOINBIO H3YUYEHHBIX
XapaKTEPUCTHUK. O0cyxaaThb NpUMepbI
CIIy4aWHBIX COOBITHH, MaJOBEPOSTHBIX U
MPaKTUUECKU JOCTOBEPHBIX CIIy4aWHBIX
COOBITHH, WX pOJU B TMPHUPOAE U IKU3HHU
4yeJI0BEKA




8 kiaacc (He MmeHee 34 1)

Ha3panue
paszjaena (TemMbl)
(4MCJI0 YacoB)

OcHoBHOE
coJepKaHne

XapakTepucTuka 1esiTeJIbHOCTH 00Yy4YaroIuXcst

JJIeKTPOHHBIE
(uudposbie
o0pa3oBaTe/ibH
bIe pecypchl)

IloBTOpEHUE
Kypca7 Kjacca
(4 )

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

IloBTOPATH H3yYEHHOE U
CHUCTEMY 3HAaHUM.

Pemate 3amaum  Ha  IIpEeACTaBIEHUE U
OIMMHUCaHUEC MOaHHBIX C TIMOMOIIBIO H3YUYCHHBIX
XapaKTEPUCTHK. Pematns 3aJauu Ha
NPEJCTABJIEHUE TIPYNIUPOBAHHBIX MOaHHBIX U
OonMcaHue CIy4yailHONH M3MEHUYHUBOCTH.

Pemiars 3amauyum Ha onpelejIeHue YacTOTbI

BbICTpauBaTh

CITy4aifHBIX COOBITHH, o0cyXIeHHe
IIPUMEPOB CIIy4alHbIX COOBITHH,
MaJIOBEPOSITHBIX U MPaKTUYCCKH

JJOCTOBEPHBIX CIYYaWHBIX COOBITHH, HX
POJIN B IPUPOACH >KU3HU YEIOBEKA

OnucarejabHas
CTATHCTHKA
PaccenBanmne
MaHHBIX

(4 9)

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

paccewBaHUsI

OcBauBarthb IMOHATHUA AUCTICPCUSL nu
CTaHAApTHOC OTKJIOHCHHC, HCIIOJIb30BaAThH
3TH XapaKTCPUCTUKH 1 OInmucaHuda

pacCc€uBaHUuA NAaHHBIX.
BoiaBUraTh rumnoresbl 00 OTCYTCTBUU WU

HaJIN4YUH CBsA3HU 10 JuarpamMmam
paccenBaHUsL.
Crpourh  jauarpaMMbl  pacCeMBaHHsI IO

HMCHOIIMMCA JaHHBIM, B TOM 4YHCJIC C
IIOMOIIBIO KOMITIBIOTEPA




MHoxecTBa MHOK€ECTBO, MOAMHOXKECTBO.| OcCBaMBATh NMOHATHS: MHOXKECTBO, DJIEMEHT
(4 v) Ornepaiuu Haj MHO>ECTBAa, MOJIMHOECTBO.
MHOYKE€CTBaMMU: BbInoIHATH onepanuu HaJ MHOXKECTBAMU:
00BbeIMHEHUE, IIepeceueHue, | 00beqUHEeHNE, IIepecedeHre, TOMOTHEHHE.
TIOTIOJTHEHUE. Hcnoan3oBaTh cBOMCTBA: IEPEMECTUTENBHOE,
CBoiicTBa oneparuii HaJ COUETaTeNIbHOE, PACIpPeAEIUTENbHOE, BKIFOUECHUS.
MHOXECTBAMU: Hcnons3oBaTh rpaduyeckoe NpecTaBiIeHIe
[epeMeCTUTEIbHOE, MHO’KECTB IIPH OIMCAaHWH PEATBHBIX IPOIECCOB U
codeTaTesbHoe, SIBJICHUH, TIPH PEILICHNH 331a4 U3 JPYTHX yIeOHBIX
pacrpenenuTenbHoe, MPEIMETOB U KYyPCOB
BKJTFOUCHUSL.
['paduaeckoe mpeacTaBIeHUE
MHOXECTB
BeposTHOCTD DreMeHTapHBIE OcBauBaTth NOHATHSI >JIEMEHTAPHOE
C1y1anHoro COOBITHA. CryuaifHbie coObITHE, cllydaiiHoe coObITHE Kak
coObITHS COOBITHA. COBOKYITHOCTh 0IaroNmpPUATCTBYIOIINX
(6 ) BnaronpusarcTeylomniue 3JIEMEHTAPHBIX COOBITHH, PaBHOBO3MOXXHBIC
SJIEMEHTapHBIE COOBITHUS. 3JIEMEHTAPHBIE COOBITHSI.
BepositHocT  cOOBITHIA. Pemartn 3a/1a4u Ha BBIUHCIICHHE
OnbIThI c BEpPOATHOCTEH COOBITHHf II0 BEPOSTHOCTSIM
PaBHOBO3MO>KHBIMU SJIEMEHTAPHBIX COOBITHN CIIy9alfHOTO OIBITA.
9JIEMEHTApPHBIMU Pemiatnp 3a/1a4u Ha BBIUHCIICHHE
coObITussMu. CiydaitHbIi BEpOSITHOCTEH  COOBITMH B oOmbITax €
BBIOOD. PaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU
[IpakTnueckas pabora COOBITHSAMH, B TOM YHCJIE C IOMOIIBIO
«OnBITHI C | KOMIIBIOTEDA.
PaBHOBO3MO>XHBIMHU IpoBoauTHL U U3y4YaThb  ONBITHI c
3JIEMEHTAPHBIMHU PaBHOBO3MO>KHBIMU SJIEMEHTapHBIMU
COOBITHUSIMU coObITHAMU ~ (C  WCIOJB30BAHUEM  MOHET,




WTpalbHBIX  KOCTEH, JOpyrux
X0/l MPaKTHYECKON padoThI

MoJiesiei) B

BBenenue B
TEOPHIO
rpagos

(4 9)

Hepeso. CpoiicTBa
JiepeBa: eIMHCTBEHHOCTH
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 BCpPEBE, TUAMETp JAcCpeBa.
HN3yuarh cBoiicTBa JepeBa: CYILISCTBOBAaHHUE
BUCSTYEH BCPIIWHBI, CAUHCTBCHHOCTb IIYTU
MEXAy JBYMs BEpLIMHAMM, CBsI3b MEXIY
YHCJIOM BEPIINUH U YUCIIOM peoep.

PemiaTh 3a1a4u Ha MOUCK M MEPEUUCICHUE ITyTeH
B JIepeBe, ONpe/IesICHIe YiCiIa BepIInH win pebep B
nepese, 00X01 OMHAPHOTO JepeBa, B TOM YHCIE C
NIPUMEHEHHUEM IPaBUJIA YMHOKEHUS
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CayuyaiiHnblie
coOBITHS

(CR))

ITpoTuBoOIOIOXHOE
coObITHE. Junarpamma
Diinepa. O0beIMHCHUE U
IepecedeHne  COOBITHIA.
HecoBmectHbIE

COOBITHA. Dopmyna

CJIOKEHHUSI BEPOSITHOCTEM.

ITpaBuIOYyMHOMXKEHUS
BEPOSITHOCTEM.
YcnoBHasi BEPOSTHOCTb.
HeszaBucumbie coOBITHS.
IIpencrasnenue
CIIy4aiiHOTO
SKCHEpUMEHTa B BHIAC
nepesa

OcBauBaTh NMOHATHSA: B3alMMHO
IPOTUBOIIOJJIOKHBIC CO6LITI/I$[, onepanuu Hall

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

Hzyuartsn TeopeMBblI o BEPOSITHOCTH
o0beqMHEeHUsT ABYX  coOblTHil  (popmyibl

CIIOKEHHS BEPOSITHOCTEMN).

Pemare 3agadym, B TOM 4YHCIE TEKCTOBBIE
3ala4d = Ha  OINpeAEeJIeHHE  BEpPOATHOCTEH
OOBCAMHECHUS W IIEPECEUCHHUS] COOBITHH C
MOMOIIBIO YHCIOBOW Mpsi- MOH, Auarpamm
Diinepa, (GOpMyIBI CIOKEHUS BEPOSTHOCTEH.
OcBauBaTh MNOHATHA. TPABUIIO YMHOXXEHMS
BEPOATHOCTEH, yCIIOBHAas BEPOATHOCTD,
HE3aBUCHMBIE COOBITHSI JIEPEeBO CIIy4aitHOTO
OIIBITA.

HNzyuarsb cBOlicTBAa
HE3aBHCHUMBIX COOBITHH.
Pemare 3agaum  Ha  omnpejelieHUE U
HCIIOJIb30BAaHNE HE3aBUCUMBIX COOBITHH.
Pemarp 3ama4m Ha MOUCK BEPOATHOCTEH, B TOM
YlCcle YCIOBHBIX, C UCIOJIB30BaHHEM JepeBa CIy-
YalHOTrO OMbITa

(onipenenenust)




O0od1EeHu e,
KOHTPOJIb
(4 4)

IIpencraBinenue NaHHBIX.
OmnucarenbHas

CTaTUCTHKA. I'padsr.

BepostHocTh

CIIy4aifHOTO CcoOBITHS.

DJIeMEHTBI
KOMOMHAaTOPUKHU

IToBTOPATH U3yYEHHOE U BbICTPAUBATH
CHCTEMY 3HaHUH.

Pemiats 3amaum Ha  IIPEJICTaBICHUE U
ONHCAaHUE [JIaHHBIX C IIOMOILUBIKD H3YyUYEHHBIX
XapaKTEPUCTHUK. Pematnp 3a1a4u ¢
MpUMEHEHHUEM TpadoB.

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

OIIBITaX c PaBHOBO3MOKHBIMHU
SJIEMEHTAPHBIMH COOBITHSIMH.
Pematnb 3a7a49u Ha HaXO0XJIeHHE

BEPOSATHOCTCH OOBCAUHCHUS M IEPCCCUCHMUS
COOBITHI, B TOM YHCJIC HE3aBUCHMBIX, C

HCIIOJIb30BaHUEM rpadudecKux
MNpeACTaBJIEeHUH U JepeBa CIIy4alHOTO
OIIbITAa.

Pematsn 3a1a4u Ha IepeyncIeHue

KOMOWHAIWil (9Uciia IepecCTaHOBOK, YHCIa
coueTaHHWI), Ha HAXOXJICHUEC BEPOATHOCTEH
COOBITHH C TpUMEHEHHEM KOMOWHATOPUKH, B
TOM YHCJIE C HCTOJb30BAHUEM TPEYTrOJbHHUKA
ITackans




9 kaacc (He meHee 34 4)

Haspanue
pazaena (TemMbl) OcHoBHoOE
(4MCJI0 YacoB) cojep:kaHue

XapakTepucTuka 1esiTeJIbHOCTH 00Yy4YaroIuXcst

JJIeKTPOHHBIE
(uudposbie
o0pa3oBaTe/ibH
bIe pecypchl)

IloBTOpeHue IIpencraBnenne qaHHBIX.

Kkypca8 kiacca | OmnucartenbHas

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

IToBTOPATH M3yYEHHOE U BHICTPAMBATH
CUCTeMY 3HaHUH.

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

BEPOSITHOCTEH OOBEIMHEHHUSI M TEPECCUCHUS

COOBITUIH, B TOM YHCJIEC HE3aBUCHUMBIX, C
HCII0JIb30BAHUEM rpadguueckux
npeacTaBlieHUH W JepeBa Cly4aliHOTO
OITbITA.

Pemartn 3a1a49u Ha TIEPEYHCICHIE

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




DJIeMEHThI KomOunaroprnoe mpasmio | OcBamBaTh  HOHATHSI. KOMOWHATOpPHOE
KOMOUHATOPH YMHOYEHHSI. MPaBWJIO  yMHOXKECHMUSI, ynopsigoueHHas
KH ITepecTaHOBKH. mapa, TpoHKa OOBEKTOB, II€pecTaHOBKa,
(4 v) ®akropuan. Coueranusi | ¢dakTopHaj  YHCIa, COYETAaHUE,  YHCIIO
W YWCJIO  COYETaHUW. | COYETaHWH, TpeyroJibHHUK [lackais.
Tpeyronsuuk  Ilackans. | Pemartsn 3a/1a4u Ha IepeyurciIeHre
[IpakTnueckast padora YIOPSIIOYEHHBIX I1ap, TPOEK, IepEeUHCIICHNE
«Bprancnenne IIEPECTAHOBOK W COYETAaHWH  DJIEMEHTOB
BEPOSITHOCTEH C | pa3’IUYHBIX MHOKECTB.
HCTIOJIb30BaHUEM Pemate 3ajaym  Ha TIpPUMEHEHHE YHCIA
KOMOHWHAaTOPHBIX codeTaHHH B anreope (cokpameHHOe
(GyHKOUH  3IEKTPOHHBIX yMHOXXeHHne, OwmHom Hpiorona). Pemars,
TaOJIUIDY MpUMEHssl  KOMOWHATOpHMKY,  3aJa4d  Ha
BBIYHCJICHUE BEPOSITHOCTEH, B TOM YHCIE C
IIOMOIIBIO JICKTPOHHBIX TaOIHI] B XOH€
MPAKTHYECKON paboThI
['eomerpuyecka | T'eomerpuueckas OcBauBaTthb NOHATHE reoMeTpUYECKOH
ABEPOATHOCTH BEPOSITHOCTb. BeposiTHOCTH.  Pemars  3amaum Ha
(4 9) CryuaiiHbIH BBIOOD HAaXO)KJE€HUE  BEPOATHOCTENH B  ONBITAaX,
TOYKM u3 (GuUrypbl Ha | IPEACTaBUMBIX  Kak  BBIOOp  TOUEK U3

IJIOCKOCTH, U3 OTpE3Ka,
U3 TyTHOKPYKHOCTH

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




UcnbiTanus
Bepuysuu (6 1)

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

BepositHocTH COOBITHI
B CE€pUH HCIIbITaHUH
Bbepnynnu.

ITpakTnueckast padora
«HcnoeiTanus bepnynnm»

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

TIEPBOTO ycmexa (aeynmaun), cepus
ucneiTanuii bepnynnu.

Pemarp 33724 Ha HaXO0XJEeHUE
BEPOATHOCTEH COOBITHH B CEpUU HWCHBITAHUU
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
HaXOXXJCHUE BEPOSITHOCTH  ONPEAEICHHOIO
4uciaa yYCHEXOB B cepuu HUCIIBITAHUI

bepnymnu. U3yuyats B XoJe NpPaKTH4YeCKOU
padoThI, B TOM YHCJE C MOMONIBI0 TU(PPOBBIX
pecypcoB, CBOICTBAa BEPOSITHOCTU B CEPUU
ucnelTanuii bepHyuun

Cayuaiinast
BeanunHa (6 1)

Cny4aiiHasi BeIUUYUHA U
pacnupejaeneHue
BEPOSITHOCTEM.
MaremaTtnueckoe
OXXHMAAHUE U AUCHepCcUs
cllydailHOM BEJIMYHHBIL.
ITpumepsr
MaTeMaTH4eCKOro
OXXKHMAaHUS
TEOPETUIECKOTO
CpeaHero

Kak

3HA4YCHUA

OcBouTh NOHSATHSA. CIlydyaiiHass BeJIWYHHA,
3Ha4YCHUEC clly4yaiiHOM BEJIMYHUHBI,
pacripeiefieHre BEpOsITHOCTEM.

HN3yuaTh U 00Cy:KAaTh OIPUMEPHI JUCKPETHBIX
W HENPEpPBIBHBIX CIYYaWHBIX BEIWYWH (POCT,

BEC UEJI0 BEKa, YMCICHHOCTb HACEJICHUS,
npyrue W3MEHYHUBBIC BEJIMYUHBI,
paccmaTpuBaBIIHECs] B Kypce CTaTUCTHKH),
MOJEIBHBIX CITy4YaitHBIX BEJIMYMH,
CBSI3aHHBIX  CO  CIIy4YallHbIMH  OIBITAMH

(6pocanne MOHETHI, UTPAIIBHON KOCTH, CO




BEJIMYHHBI.
ITonsTtne o 3aKOHE
OOIBIINX qUCEIL.
HN3mepenue BeposiTHOCTEH
c
IIOMOIIBIO qacToT.
IIpumenenue 3aKOHa

OOMBIINUX YUCEN

CITydaifHBIM BBIOOPOM U T. II.).

OcBauBaTth TMOHSITHS: MaTeMaTHYECKOE
OXXKHJTaHHUES clly4yaiiHO# BECJIHINHBI KakK
TECOPETHIECKOC cpenHee 3HAYCHUE,
JUCHepcUsl  CIIydallHOM  BEJIMYUHBI Kak
aHAJOT JUCTICPCUH YHUCIOBOTO Habopa.

Pemiath 3a7a4u Ha BBIUMCIICHHUC

MaTeMaTUYEeCKOro OXMUIAHUSI U JUCIEPCHUU
JUCKPETHOHW  CIy4alHOHW  BEJIWYUHBI IO
3aJaHHOMY pacHpelelIeHUI0, B TOM YHCIE
3a/a4, CBSI3aHHBIX CO CTPAXOBaHUEM U JIOTE-

pesiMu.
3HaKOMHTHCS c MaTeMaTHYECKUM
OXHJaHUEM W  JHUCIEepCHell  HEKOTOPHBIX
pacupezeaeHui, B TOM qHcie
pacupeaesaeHns CIlydaiiHON BEITMYUHBI

«YUCIIO  YCIEXOB» B CEPUM  MCIBITAHUH
Bepunymumn. HM3ydare dacTtoTy CcOOBITHS B
MTOBTOPSIIOIIUXCST  CIIyYaWHBIX OMNBITaX Kak

ClIy4allHy1O0 BEJIUYUHY.

3HAKOMUTBCSI C 3aKOHOM OONbIIMX uucen (B
dbopme bepHynnau): mpu OOJBIIOM YHCIIE
OMBITOB YacTOTa COOBITHUS OJHW3Ka K €ro
BEPOSITHOCTH.

Pemrate 3amadum Ha U3MEpEHHE BEPOSTHOCTEH

¢ momompi  yactor. OOCyXIaTe  poiib
3aKOHa OOJBIIMX 4YHCET B OOOCHOBaHHUH
YaCTOTHOT'O MeToaa U3MEepEHUs
BEPOSITHOCTEM.

OOcyXaTh 3aKOH OOJBIIUX YHCET Kak




0]

MPOSIBJIEHUE CTAaTUCTUYECKOH yCTOMYHMBOCTHU
B HM3MEHUYMBBIX SBICHUSAX, pOJb 3aKOHA
OONBIINX dYHCEd B MPUPONE W B IKU3HHU

JenoBeKa
Q0600 eHue, IIpencraBnenue JIaHHBIX. IHoBTOPATH U3yYyEHHOE U BBICTPAUBAaTb CUCTEMY
KOHTPOJIb (10 u)| OnmcarenbHas CTaTUCTHKA. | 3HAHHM.
BeposarHocts  ciywaiiHoro Pematrhb 3agauyMm Ha TpPEACTABICHHE U OINKUCAHHE
coObITHSI. OneMeHTHl | JaHHBIX.
KOMOHMHATOPHUKH. Pemiatep 3aga4um Ha HaXOXKICHHE BEPOATHOCTEH
CoyuaiiHple BeNWYMHBI H | COOBITMH, B TOM 4YHCIe B  ONBITAX C
pacnpeneneHus PaBHOBO3MOXKHBIMH 3JIEMEHTapHBIMU COOBITHSIMHY,

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

IIpu pas3paboTtke paboueil mporpaMMmbel B TEMaTHUYECKOM IUJIAHUPOBAHMHU  JIOJDKHBI  OBITh  YYTEHBI
BO3MOJKHOCTH HCIOJIb30BaHUsI AJIEKTPOHHBIX (LM(PPOBBIX) 00pa30BaTEIbHBIX PECYPCOB, SIBIISIIOIIMXCS Yy4ueOHO-
METOAMYECKUMH MarepuajiaM (MyJIbTHUMEIUNWHBIE TIPOTPAMMBI, JJIEKTPOHHBIE YYEOHHKHM ¥ 3aJIa9HHKH,
SJIEKTPOHHBIE OMONMOTEKH, BUPTyaldbHBIE J1a0OpPATOPHUHM, WIPOBBIE  MPOTPAMMBI,  KOJUIEKIIMH ITH(POBBIX
00pa3oBaTENBHBIX PECYPCOB), UCIOIB3YEMBIMA JJII OOYYCHUS W BOCIUTAHHS PA3IWYHBIX T'PYIN MOJIB30BaTEICH,
MPEJCTABICHHBIMH B JJICKTPOHHOM (LUH(GPOBOM) BHJAEC W pEATH3YIOUUMU JUAAKTHYECKHE BO3MOXKHOCTH
HKT,conepxanue KOTOPBIX COOTBETCTBYET 3aKOHOJIATENLCTBY 00 O0Opa3zoBaHUH.
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