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MHNOACHUTEJIBHAA 3AIITMCKA

[Iporpamma 1o MaremaTuKe s 00yJaroIIMXCs 5-9(10) KJIaCCOB
paszpaborana Ha ocHoBe ®I'OC OOO. B mporpamme 1mo maTeMaTUKE YYTE€HbI UJCH U
nosiockeHus: KoHnenmuu pa3BUTHST MaTeMaTHYecKOro oOpaszoBaHus B Poccuiickoit
denepannm.

[IpeameToM MaTeMaTUKU SIBISIOTCS (PYyH/IaMEHTAIIbHBIE CTPYKTYpPbI HAIlIETO MUPa —
MPOCTPAHCTBEHHbIE (OPMBI U KOJMYECTBEHHbIE OTHOLIECHUS (OT MPOCTEUIINX,
YCBAaMBAEMbIX B HEMOCPEJCTBEHHOM OIIBITE, /10 JOCTATOYHO CJIOXKHBIX, HEOOXOJMMBIX
JUTSL pa3BUTHS HAYYHBIX U MPUKIAIHBIX Uiel). MaremaTruueckue 3HaHUs 00eCeYnBaloOT
NOHUMAaHUE NPUHIMIIOB YCTPOMCTBA W MCIHOJIb30BAaHUS COBPEMEHHOM TEXHUKH,
BOCIIPUSTHE U HMHTEPIPETALUIO COIUAIbHOW, HSKOHOMHYECKOW, TMOJUTHYECKOM
uH(pOpMaIK, JaI0T BO3MOKHOCThH BBIMOJHATH PACUETHI U COCTABJISATH AJITOPUTMBI,
HAXOJIUTh U IPUMEHSTH (POPMYJIbI, BIAJETh MPAKTUUECCKUMU MPUEMAMU T€OMETPUIECKUX
U3MEPEHUM M TMOCTPOEHUM, YUTaTh MHPOPMAIIMIO, TIPEICTABICHHYIO B BHJE TaOJIHIL,
quarpaMM U Tpa@uKoOB, JKUTh B YCJIOBHUSX HEONPEACIEHHOCTH U TOHUMATH
BEPOSITHOCTHBIN XapaKTep CIy4yalHbIX COOBITUH.

N3yyenue MareMatuku (HOpMHUpPYET Yy OOYYAIOIIMXCS MAaTeMAaTHYECKHl CTHIIb
MBIILICHUS, TPOSIBISIONIUNACS B ONpPEAEIEHHBIX YMCTBEHHBIX HaBbIkax. OOyuaromuecs
OCBaMBalOT TaKWE MPUEMBI M METOJbl MBIIUICHUS, KaK HWHAYKUHS W JIEIYyKIHS,
000011IeHNEe U KOHKPETU3allMsl, aHAJU3 U CUHTE3, KIacCU(PUKALUSI U CHUCTeMaTH3allus,
abctparupoBanue v aHajgorusi. OObEKThl MATEMATUYECKUX YMO3AKITIOUSHHH, TpaBUiIa UX
KOHCTPYUPOBAHUSI PACKPHIBAIOT MEXAHU3M JIOTHUYECKUX TMOCTPOCHHM, CIOCOOCTBYIOT
BbIpaOOTKE yMeHHs (HOPMYIUPOBaTh, OOOCHOBBIBATH U JOKA3bIBATh CYXKICHUS, TEM
CaMbIM DPa3BHUBAIOT JIOTUYECKOE MbIUICHHE. V3ydeHne maTemMaTUku oOecredruBaeT
dbopMHpOBaHUE AITOPUTMUYECKOW KOMIOHEHTHI MBIIUICHUS W BOCHHUTAHUE YMEHUUN
JNEWCTBOBAaTh MO 3aJlaHHBIM  AJITOPUTMaM, COBEPIIEHCTBOBATh H3BECTHBIE U
KOHCTPYHPOBATh HOBBIE. B mporiecce perreHns 3a1ad — OCHOBOM YUEOHOM JIeITeIIbHOCTH
Ha ypoKax MaTeMaTUKHU — Pa3BUBAIOTCS TBOPUYECKAs U MPUKIIAIHAS CTOPOHBI MBIIUICHHUS.
OOyuenue MareMaTtuke Ja€T BO3MOXKHOCTH pa3BUBaTh y OOYYaIOIMIMXCA TOYHYIO,
palMoHAIbHYI0O U MH(GOPMATUBHYIO pedb, YMEHHE OTOMpaTh HaubOoyiee MOAXOJSIINE
S3BIKOBBIC, CUMBOJIMYECKUE, TpaPUUECKUE CPEACTBA JJI BHIPAKECHUS CYXKJICHUN U
HarJISAHOTO UX MPEICTABIICHHUS.

[Ipn m3ydeHUM MaTeMaTHKH OCYIIECTBISIETCS OOIIEee 3HAKOMCTBO C METOJIaMHU
MO3HAHUS JEUCTBUTEIBLHOCTH, MPEJACTABICHUSAMHU O MPEAMETE U METO/IaX MATEeMaTHKH,
WX OTJIMYMH OT METOJIOB IPYTUX €CTECTBEHHBIX M TYMAHUTAPHBIX HAYK, 00 0COOCHHOCTSX
MPUMEHEHUSI MAaTEMaTUKH JIJIs1 PEUICHUS HAYYHBIX U MPUKIaAHBIX 3a7a4.

[IpuopureTHbiMU TIENSIMH OOydeHHMsI MaTemaThuke B 5-9 Kiaccax SIBISIOTCS:
dbopMHpOBaHUE TEHTPATBHBIX MAaTEeMATHUYECKUX TMOHSITHH (YMCII0, BEIMYWHA,
reoMeTpudeckas ¢urypa, mepeMeHHasi, BEpOSITHOCTh, (PYHKIHS), 00ECIeUNBAIOIINX
MIPEEMCTBEHHOCTh U MEPCIEKTHBHOCTh MATEMATHYECKOTO 00pa30BaHMs 00yJarOIINXCS;

MO/ABEACHUE OOYyJaroNMXcsi Ha JOCTYITHOM [Jii HHX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMaTUKH U OKPY)KAIOIIEro MUpa, MOHNMAaHUEe MAaTEMATHKH KaK 4acTH
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o011el KyJIbTypbl YEJIOBEUECTBA;

pa3BUTHE HHTEIUIEKTYalIbHBIX M TBOPUYECKHX CIIOCOOHOCTEW 0O0ydaroImmxcs,
II0O3HABATEJIbHOM aKTMBHOCTH, MCCIIEOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIUICHHUS,
MHTEpeca K U3YUEHUIO0 MaTEMATHKU;

(¢opmupoBanue (yHKIMOHAJIBHOW MAaTEMaTHUUYECKOM TI'PaMOTHOCTU: YMEHMs
pacro3HaBaTh MPOSBICHUS MaTEMATUYECKUX MOHSTUN, OOBEKTOB U 3aKOHOMEPHOCTEH
B pEANbHBIX JKU3HEHHBIX CHUTYaIUsX M MpPU U3YYCHHH APYTUX YUYEOHBIX MPEIMETOB,
NPOSIBIICHUS] 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (OpMyIMpoBaTh HX Ha S3bIKE
MaTeMaTHUKM M CO34aBaTh MAaTEMaTUYECKHE MOJEIM, IPUMEHITh OCBOCHHBIN
MaTeMaTU4YeCKHil ammapar Uil pEelleHUs [PaKTUKO-OPUEHTUPOBAHHBIX — 3ajad,
MHTEPIPETUPOBATh U OLICHUBATh NIOJyYCHHBIE PE3YJILTATHI.

OcHOBHBIE TUHUH COIEP KaHUS TPOTPaMMBI IO MaTeMaTHKe B 5—9 kiaccax: «Hucna
U BBIUMCIEHUS», «Anredpa» («AnreOpandeckue BBIPAKEHUS», «YPaBHEHUS U
HEPaBEHCTBa»), «DyHKUUNY, «['eomeTpus» («I'eomeTpuueckue GUrypsl v UX CBOICTBAY,
«3MepeHne TeoOMETPUYECKUX BEIUUYUH»), «BeposSTHOCTb M cTaTHCTHKa». JlaHHbBIE
JVHUM Pa3BUBAIOTCA MapajlieNbHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM,
OJIHAKO HE HE3aBUCUMO OJHA OT JPYTOM, a B TECHOM KOHTAKTE U B3aNMOJECHCTBUN.

ConepxaHue nMporpaMMbl IO MaTEMATUKE, paclpene€éHHOe 0 rojgam oOy4eHHs,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MNPUHIMIIHAIBLHBIM
BolpocaM  oOydaromigecss  OOpamlajiuch  HEOJHOKPATHO,  YTOOBI  OBJIAJICHUE
MaTEMaTUYECKUMH TOHATHUSMU M HaBbIKAMU OCYIIECTBIISUIOCH IOCJIEA0BATEIBHO U
NOCTyNaTeNbHO, C COOJIOACHUEM IMPHUHIMIA TNPEEMCTBEHHOCTH, a HOBbIE 3HAHUS
BKJIIOYAJIUCh B OOLIYI0 CHUCTEMY MaTEMaTHYECKUX MPEJACTaBICHUN OO0y4aromuxcs,
paciupsis v yriryossis e€, o0pas3ys MpoyHble MHOKECTBEHHBIE CBA3H.

B cootBerctBun ¢ ®I'OC OOO martemaTuka sIBIsSE€TCS 00s13aTEIbHBIM Y4eOHBIM
IpeIMEeTOM Ha YpOBHE OCHOBHOTrO oOuiero oOpazoBanus. B 5-9 knaccax maremaTtunka
TPaIUIIMOHHO U3y4aeTCsl B paMKax CIEAYIONINX YIeOHBIX KYpCOB: B 5—6 Ki1accax — Kypca
«Marematukay, B 7-9 ki1accax — KypcoB «Anredpa» (BKIt0UYas 3JIEMEHThI CTATUCTUKU U
Teopun BepoATHocTe) u «l'eomerpusi». IlporpamMmmoil Mo MaTeMaTUKE BBOAMTCS
CaMOCTOATENbHBIN YueOHbINH Kypc «BeposSTHOCTh U CTATUCTUKAY.



IINIAHUPYEMBIE PE3YJIBbTATbBI

W3yueHue MaTeMaTHKU Ha YPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUs HAIPABIICHO
Ha JIOCTIDKEHHE OOYYAIOIIUMHCS JIMYHOCTHBIX, METANpPEJMETHBIX U MPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YJIETATOB OCBOCHUS YI€OHOTO TIPEMETA.

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOoCTHBIE  pe3yabTaThl  OCBOCHHUS  MpPOrpaMMbl MO  MaTEeMaTHKe
XapaKTepU3yHOTCS:

1) maTpuoTnYecKoe BOCIIUTAHUE:

MPOSIBJICHUEM HMHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCUHCKONW MaTeMAaTHKH,
LIEHHOCTHBIM OTHOLIEHUEM K JOCTHIKEHUSIM POCCUHCKMX MAaTEMaTUKOB U POCCHUICKOMN
MaTE€MaTUYECKOM IIKOJIbI, K MCHOJb30BAaHUIO 3THX JIOCTH)KEHHI B APYrMX HayKax M
IPUKIATHBIX cepax;

2) rpa:KIaHCKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIHTAHHE:

TOTOBHOCTBIO K BBIIIOJTHEHUIO 00s13aHHOCTEN I'pa)K/1aHWHA U pealii3alliy ero Mpas,
NOpPEJCTaBICHUEM O MaTeMAaTHUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX
CTPYKTYD, SIBICHU, MPOUEAYP I'PakIAHCKOr0 00IIecTBa (HampuMep, BEIOOPHI, OIPOCHI),
TOTOBHOCTBIO K OOCYXXICHHIO ASTHUECKHX HpOOJIEM, CBA3aHHBIX C IPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHM HayKH, OCO3HAaHHMEM BaXHOCTH MOPAIbHO-3TUYECKHUX
MPUHIUIIOB B I€SITEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHHE:

YCTAHOBKOM HAa AakKTHBHOE Yy4YacTHE B PEIICHHH IPAKTHYECKUX  3a7ad
MaTE€MaTU4YeCKOM  HANpPAaBICHHOCTH, OCO3HAHMEM BaXXHOCTH  MaTEMaTUYECKOIO
oOpa3oBaHMs Ha NPOTSKEHUHM BCEM JKU3HM [UIsl YCNEIIHOM MpOoQecCHOHATLHON
NESATEIbBHOCTY W Pa3BUTHEM HEOOXOJUMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM U
NOCTPOEHUEM HHIWBUJIYAIIbHOW TPACKTOPUU OOpa30BaHUS U SKU3HEHHBIX IUIAHOB
C YYETOM JIMYHBIX UHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIUTAHUE:

CIIOCOOHOCTBIO K  OMOLMOHAJIBHOMY U 3CTETHYECKOMY  BOCHPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, pEIICHUH, pacCyXKJIEeHUWH, YMEHHUIO0 BHJIEThH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) meHHOCTH HAYYHOTO MO3HAHUSI:

OpHUEHTALMEN B JEATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HaYUYHBIX IPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUSA YEJIOBEKa, MPUPOJIbI U OOIEecTBa,
NOHMMAaHHEM MaTeMaTH4YeCKOW HayKu Kak c(hepbl UeI0BEUECKOM AeSITENbHOCTH, STAllOB
€€ pa3BUTUS M 3HAYUMOCTH [JI1 Pa3BUTUS LMBWIM3ALMH, OBJIAJCHHUEM S3BIKOM
MAaTeMaTUKU M MaTeMAaTU4YECKOW KYJIbTYpPOUW Kak CpPEACTBOM IIO3HAHUS MHPA,



OBJIaACHUEM HpOCTCﬁMHMH HaBbIKaMH HCCH@HOB&TCHBCKOﬁ JCATCIIPHOCTH,

6) pusnueckoe BocnuTanme, (opMupoBaHMEe  KYJBTYPbl  3I0POBbSI U
IMOIUOHAIBHOTO 0JIAT OOy YHS:

TOTOBHOCTBIO IPUMEHATh MATEMATHUYECKUE 3HAHUSI B UHTEPECAX CBOETO 370POBBA,
BEJICHUS 3/I0pOBOro 00pasza >KHU3HU (370pOBOE MUTAHUE, COATAHCHUPOBAHHBIN PEKUM
3aHSATUH U OT/bIXa, peryispHas pusnueckas akTHBHOCTD), CPOPMHUPOBAHHOCTHIO HABbIKA
pednekcun, MpPU3HAHUEM CBOETO IMpaBa Ha OMIMOKY M TAaKOTO >K€ IpaBa APyroro
YEJI0BEKa;

7) KOJIOTHYECKO€e BOCITUTAHME:

OpUEHTAIlMel Ha NPUMEHEHHWE MaTEeMaTHYEeCKHX 3HAHUN Ui pelIeHHus 3a]ad
B 00JIACTH COXPAaHHOCTU OKPY’KAIOIIEH Cpebl, IIIAHUPOBAHUS MTOCTYIKOB M OIICHKH WX
BO3MOXKHBIX TIOCIEACTBUNA JJIi OKpY’KaIOLIEH Cpenbl, OCO3HAHHWEM TJI00alIbHOIO
XapakTepa dKOJOTHIECKUX POOJIeM U IMyTel UX pelieHus;

8) amanTanus K H3MEHSIOLIIUMCS YCJIOBHSIM COHATbHOI U PUPOIHOI Cpeabl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIOBUSX HEONPEAEIEHHOCTH, OBBIILIEHUIO YPOBHS
CBOECH KOMIIETEHTHOCTH 4Y€pe3 IPAKTUYECKYIO NEITEIBHOCTh, B TOM YHCIE YMEHUE
YUUTBCS y APYTUX JIOAEH, TpHOOpEeTaTh B COBMECTHOM JESITEIbHOCTH HOBBIE 3HAHUS,
HABBIKM U KOMIIETEHIIMM U3 OIbITA APYTHX;

HE00XOAMMOCThIO B (POPMHPOBAHNUN HOBBIX 3HAHMI, B TOM yucie (HOPMYIUPOBATH
UJIeH, TIOHATHS, TUIIOTE3bl 00 00BEKTAX U SBJICHUSIX, B TOM UUCIIE paHEE HE U3BECTHBIX,
OCO3HaBaTh JNEe(MUIUTHI COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaThb CTPECCOBYIO CHUTYAallMIO, BOCIPHUHUMATh CTPECCOBYIO
CUTYaIIMIO KaK BbI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMbIE PELICHUS
U IeUCTBUS, POPMYIHPOBATH U OLIEHUBATh PUCKH U MOCIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbTaTte ocBOEHUS IPOrpaMMbl IO MaTEMaTUKE Ha yPOBHE OCHOBHOT'O OOIIIETO
oOpa3oBaHus y oOywaroierocs OyayT copMupoBaHbl METarpeIMETHBIC PE3yJIbTaThI,
XapaKkTepU3yrolmecs OBJIAJCHUEM YHUBEPCAIbHBIMU MO3HABATEIbHBIMU JICUCTBUAMM,
YHUBEPCAIbHBIMM ~ KOMMYHMKATUBHBIMU  JCHCTBUSIMU W YHUBEPCAIbHBIMU
PETryJIATUBHBIMU JIEHCTBUSMH.

Ilo3HaBaTe/ibHbIE YHUBEpPCAJbHbIE Y4eOHbIE JeCTBUS
ba3oBble JJoruueckue aeicTBHA:

BBIABJISATH W XapaKTEPU30BaTh CYIIECTBEHHbIE NPU3HAKUM MaTEMaTUUYECKUX
OOBEKTOB, TOHSATUM, OTHOIICHUU MEXIYy MOHATUSIMH, (HOPMYJIUPOBATH OMPEICIICHUS
MOHSATUH, yCTaHABIMBATH CYIICCTBEHHBIM TMPU3HAK KJIAacCU(UKAIIMU, OCHOBAHUS
J71s1 0000IIEHUS U CPaBHEHUSI, KpUTEPUU TTPOBOJAMMOTO aHAJIN34;

BOCIIPUHUMATh, (GOPMYJIMPOBATH U TPEOOPa30BLIBATH CYXKICHHUS: YTBEPAUTEIbHBIC



¥ OTpUIAaTEIbHbIE, €AMHUYHbIEC, YACTHBIC U 00IINE, YCIOBHEIE,

BBISBIISITh MaTeMaTHUECKHWE 3aKOHOMEPHOCTH, B3aUMOCBS3M M IPOTHUBOPEUUS
B (axTax, [aHHBIX, HAONIONEHUSAX W YTBEPXKIACHHUIX, TNpeiaraTh KpPUTEPUH
JUIS BBISIBIIGHUS 3aKOHOMEPHOCTEH 1 IPOTHUBOPEUUi;

JIeNIaTh BHIBOJIBI C HCIIOJIb30BAaHUEM 3aKOHOB JIOTUKHU, IEAYKTUBHBIX U HHAYKTHBHBIX
YMO3aKIIIOUEHNUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

pa3buparth JOKa3aTeIbCTBA MATEeMAaTUYECKUX  YTBEpXKICHUU  (TIpsMbIE U
OT TPOTUBHOTO), TMPOBOAUTH CAMOCTOATEIBHO  HECIOXKHBIE JOKa3aTelbCTBa
MaTeMaTHYeCKUX (aKkTOB, BBICTPAMBATh ApPTYMEHTAIMIO, TNPUBOAUTH MPHUMEPHl U
KOHTPIHpUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOMpaTh CIOCOO perieHust yueOHON 3a1aun (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHus, BpIOMpaTh HanboJiee MOAXOMALUINI ¢ YUETOM CaMOCTOSITENBHO BbIAECIEHHBIX
KpUTEPHUEB).

ba3oBble ucciie1oBaTe/bCKUe JAeiCTBUSA:

HCITOJIB30BaTh  BOIMPOCHI KaK HCCICIOBATEIBCKAA HHCTPYMEHT ITO3HAHWS,
bopMyIMpOBaTh BOMPOCH, (PUKCUPYIOIIKME TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSITEIILHO
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (OPMHPOBATH THIOTE3y, apryMEHTHPOBATh CBOIO
MO3UIIMI0, MHCHHE;

IIPOBOJIUTH 110 CAMOCTOSITEILHO COCTABIICHHOMY TIJIaHY HECJIOXKHBIM IKCIIEPUMEHT,
HEOO0JIBIIIOE UCCIIEIOBAHKE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTA,
3aBUCUMOCTEN 00BEKTOB MEXKIY COOOM;

CaMOCTOSATENbHO (OPMYIHPOBATh OOOOIIEHUS W BBIBOJBI IO pPE3yJIbTaTam
MPOBEIEHHOTO HAOJIOCHUS, UCCIICIOBAaHMS, OICHUBATh JOCTOBEPHOCTH IMOTYYEHHBIX
PE3YNBTATOB, BHIBOJIOB M 0000IIEHNUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIEcca, a TakKKe BBIIBUTATh
MIPEATOJIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

BBISIBIIATH ~ HEIOCTATOYHOCTh W HW30BITOYHOCTh  MHGOPMAIMH,  JaHHBIX,
HEOOXOIMMBIX JIJIsl PEIICHUS 3a]a4H;

BLIOWpATh,  aHAJU3UPOBATh,  CHCTEMATHU3UPOBaTh M WHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUAOB U (POPM IIpPEICTaBIICHHUS,

BbIOHpATh (hopmy mpeacTaBiIeHUs HHOOPMAITUU U WILTIOCTPUPOBATH PelllaeMble
3aJlayu CXeMaMH, TharpaMmMaMu, HHOU rpauKoi 1 MX KOMOWHAIIUSIMH,

OIICHMBATh HAJEKHOCTh MHGOPMAITUH IO KPUTEPHUSIM, TIPEITIOKCHHBIM YIUTEIEM
Wi COPMYITHPOBAHHBIM CaMOCTOSITENIBHO.

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIC NCHCTBHS:

BOCIIPUHHUMATL U q)OpMy.HI/IpOBaTB CYXKIACHUSA B COOTBCTCTBHMU C YCIOBUAMH U
eJIsiMHUu O6HleHI/I$I, sSICHO, TOYHO, I'PpaMOTHO BBIPpAKAaTb CBOKO TOYKY 3PCHHUA B YCTHBIX
N MMCbMCHHLBIX TCKCTAX, AaBaTb IIOJACHCHHU 110 XO04Y PCHICHUA 3ada4, KOMMCHTUPOBATH



MIOJTyYEHHBIA Pe3ysIbTarT,

B XO0/€ OOCYXIEHHS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIAEMOW TEMBI,
npoOJieMbl, pemaeMoi 3a/lauM, BBHICKA3bIBAaTh HJIEH, HAILIEJICHHBIC HA MOWCK PEIICHHUS,
COMOCTABJIATh CBOM CYXICHHS C CYXJACHHAMH JApPYTUX YYaCTHUKOB JIMAJora,
OOHapyXKMBaTh pa3jNune U CXOJCTBO MO3UIUH, B KOPPEKTHOH Gopme (popMyTupoBaTh
pa3HOTIIacHsl, CBOU BO3PAKCHUS;

NPEJCTABIATh PE3YNbTAaThl PEIICHHUS 3a/Jadd, JKCIEPUMEHTa, HCCICI0BaHus,
NPOEKTa, CaMOCTOATENbHO BBIOMpAaTh (OpMaT BBICTYIUIEHUS C Y4€TOM 3ajad
Npe3eHTAINA U OCOOCHHOCTEH ayIUTOPHH;

MOHMMATD U UCIIOJIb30BATh MPEUMYIIECTBa KOMAHIHOM U HHINBUyaTbHOU PabOThHI
IIPU PEIICHUN yU4eOHBIX MaTEeMaTHIECKHX 3a71a4;

OPUHUMATH 1I€7h COBMECTHOW JESATENbHOCTH, IUIAHUPOBATh OPTaHU3AIUI0
COBMECTHOM paboThl, pacipeneisiTh BUABI paboT, T0TOBAPUBATHCS, 0OCYKAATh MPOIIECC
U pe3yibTaT paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBBIX ¢Gopmax paboThl (0OCYXJeHHS, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U IPYTHUE), BHITIOIHATH CBOIO YaCTh padOThI U KOOPAMHUPOBATH CBOU
NEHCTBUS C JPYTUMHU YJI€HAMHM KOMAaH/Ibl, OLIEHUBATh KAUE€CTBO CBOETO BKJIa/Ja B OOLIMIA
IPOAYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

PerynsitTuBHble YHHBeEpPCAJIbHbIE Y4eOHbIE TeMCTBUS
Camoopranusauus:

CaMOCTOSTENIBHO COCTAaBJIATh IUIaH, aIrOPUTM pEUIeHUs 3aJaud (WM €ro 4acth),
BBIOMpPATh CMOCOO pEIICHHs C YYETOM UMEIOIIUXCA PECcypcoB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBAaTh U KOPPEKTHPOBATh BAapUaHThl PELICHUN C Y4ETOM
HOBOW MH(pOpPMALIUU.

CaMOKOHTPOJIb:

BJAJIeTh CIOCOOAMHU CaMOINPOBEPKH, CAMOKOHTpPOJISI Ipolecca U pe3yibTaTa
peleHns MaTeMaTHYeCKOH 3a1a4u;

NpeIBUIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHKHYTH TpU pEHICHUH 3aauH,
BHOCHTHh KOPPEKTHUBBI B JIEATEIHLHOCTH HA OCHOBE HOBBIX OOCTOSITEIHCTB, HAWJICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHHMBAaTh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH TIOCTAaBICHHOW LEMH U
YCIOBUSIM, OOBSACHATh NPUYUHBI JOCTMDKCHUS WJIM HEJOCTIDKEHHUS IIeJIM, HaXOJUTh
OLIMOKY, JaBaTh OLEHKY MIPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3yJbTaThl OCBOEHHUSI MPOTPaMMBbl 0 MATEMATUKE MPEICTABIICHBI
1o rojilaM 0Oy4eHUs B CIASAYIOIINX pa3jiesiax MporpaMMbl B paMKaX OT/IETbHBIX yUeOHBIX
KypcoB: B 5—6 kjaccax — kypca «Marematukay, B /—9 kiaccax — KypcoB «Anredpay,
«I'eomeTpus», « BEpoATHOCTb U CTATUCTUKAY.



IMPOI'PAMMA YUYEBHOI'O KYPCA «<MATEMATHUKA» B 5-6 KJIACCAX

INOACHUTEJIBHAA 3AIITMCKA

[IpuopureTHbIMU TENsIMU OOyYEHHs] MaTemMaTHke B S5—6 Kiaccax SBISIOTCS:
MpoJoKeHne (GOPMUPOBAHUS OCHOBHBIX MaTEMaTHYECKHX IMOHATHH (ducio,
BEeNMYMHA, TreomeTpuueckas ¢urypa), o00eCneyuBaIOIMIUX MPEEMCTBEHHOCTh H

NEPCIIEKTUBHOCTh MAaTEMAaTHUECKOTO 00pa30oBaHus 00yUYarOINXCS;

pa3BUTHE MHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydaromuxcs,
MO3HABATEIbHON AaKTHUBHOCTH, HMCCIEAOBATEIbCKUX YMEHHM, WMHTEpeca K H3YyUEHHUIO
MaTEeMaTUKH;

noJiBe/icHue OOydaromuXcsi Ha JOCTYMHOM JUIsi HHX YpPOBHE K OCO3HaHUIO
B3aMMOCBSI3M MaTEeMaTUKU U OKPY’KAIOIIETO MUPA;

dopmupoBanre (GyHKIMOHATBHOM MaTeMaTHYeCKOW TPaMOTHOCTH: YMEHUS
pacrmo3HaBaTh MaTeMaTUYeCKUe OOBEKTHI B pEATbHBIX >KU3HEHHBIX CHTYaIUsX,
NPUMEHATh OCBOCHHBIC YMEHUS /ISl PEIICHUS MPaKTHUKO-OPUEHTHUPOBAHHBIX 3ajad,
WHTEPIPETUPOBATh TMOJYyUYCHHbIE pE3yJdbTaThl W OIICHMBAaTh HMX HA COOTBETCTBUE
MPAKTUYECKON CUTYAIIUU.

OcHOBHBIE JMHUH COJAEpPKaHMS Kypca MaTeMaTuKu B S5-6 Kkijaccax —
apuMeTHyecKkass U1 TreoMeTphuecKasi, KOTOpPbIE Pa3BUBAIOTCS MMApaLICNbHO, KaxKiaas
B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJIHAKO, HE HE3aBUCHUMO OJIHA OT APYIOW,
a B TECHOM KOHTaKT€ W B3aMMOJCHCTBUH. Takke B Kypce MaTeMaTHKH MPOUCXOAUT
3HAKOMCTBO C AJIEMEHTaMU aJreOphbl U ONMKUCATEIbHON CTATUCTUKHU.

N3yuenue apudmernueckoro marepuajia HAYMHAETCA CO CHCTEMaTH3allud W
pa3BUTHS 3HAHUN O HATYPaJbHBIX YHCIAX, TOJYUYEHHBIX HA YPOBHE HA4YaIbHOTO OOIIEro
oOpa3zoBanus. I[Ipm 3TOM COBEpIIEHCTBOBAHHE BBIYUCIUTEIILHOW TEXHUKH U
dbopMUpOBaHHE HOBBIX TEOPETHUECKUX 3HAHUH  COYETaeTcs C  pa3BUTHEM
BBIYHMCIIUTEILHON KYyJNbTYpPhl, B YaCTHOCTH C OOyYE€HHEM NPOCTEUIINM MpuéMam
OPUKUAKHA W OIEHKM pEe3yNbTaTOB BBIYUCICHUN. M3ydeHHWe HaTypaidbHBIX YHCENT
MPOJI0JDKAETCA B 6 KJlacce 3HAKOMCTBOM C HAYaJIbHBIMU MOHSATUSMH TEOPHUH JIETUMOCTH.
Havano u3ydeHuss OOBIKHOBEHHBIX W JCCSITHUYHBIX ApOOEil OTHECEHO K 5 kiaccy. ITo
TIEPBBIH ATal B OCBOCHUHU APOOEH, KOT/1a MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH HJICSIMHU,
MOHATUSIMU TeMbl. [Ipu 3TOM paccMoTpeHue 0OBIKHOBEHHBIX JIpo0Oe B MOTHOM 00BEME
NPEIIIeCTBYET M3YUYCHUIO NECATUYHBIX IPOOEH, UTO 1enecooOpa3sHO ¢ TOYKU 3pEHUs
JIOTUKHW W3JIOKCHHS] YHUCJIOBOM JIMHWM, KOTJla TpaBWjia JEHCTBUHA C JCCATUYHBIMU
JIpOOsIMH MOKHO OOOCHOBATh YK€ M3BECTHBHIMHU AJNTOPUTMAMH BBIMIOJHEHUS TEHCTBUN
C OOBIKHOBEHHBIMH APOOSIMU. 3HAKOMCTBO C JICCATHYHBIMU JIPOOSMH PACIIMPUT
BO3MOXXHOCTH JJII TIOHUMAaHUS OOYYarOIMMUCA TPHUKIATHOTO TMPUMEHEHHS HOBOM
3aliCH MPU W3YYCHUU JPYTHX MPEIMETOB U MpPH MPAKTHYECKOM HCIOIb30BaHUU.
K 6 «kmaccy orTHec€H BTOpOMl »dTam B HU3yYeHUH JApOOEH, TIe MPOUCXOIUT
COBEpPIIICHCTBOBAHNE HABBIKOB CPaBHEHMsI U MTPeoOpa3oBaHus ApoOei, 0CBOCHNE HOBBIX
BBIYHMCIIUTEIHHBIX aJITOPUTMOB, OTTAYUBAHUE TEXHUKU BBIYUCIICHHM, B TOM YHCIIC



3HAUYEHUN BBIPAXKEHUHN, COAEpKAUMX U OOBIKHOBEHHbIC, U JI€CSITHYHBIE IpoOH,
YCTaHOBJICHHE CBsI3€i MEX1y HUMH, pACCMOTPEHHE MPUEMOB pelIeHHs 3a7a4 Ha APOOu.
B Hauane 6 kiacca mpoUCXOAUT 3HAKOMCTBO C IMOHSATHUEM IPOIICHTA.

Oco0EHHOCTBIO U3YYEHHUS TIOJIOKUTEIBHBIX U OTPUIIATEIBHBIX YUCEI SIBJISETCS TO, YTO
OHH TaK)K€ MOTYT pacCMaTpUBAThCS B HECKOJIBLKO ATanoB. B 6 kiacce B Havase u3yyeHus
TeMbl «Ilo10KUTENbHBIE U OTPULATENIbHBIE YKCTa» BhLIeseTcs noareMa «Lensie uncnay,
B paMKaxX KOTOpPOA 3HAaKOMCTBO C OTpPUUATEIbHBIMH YHCIAMH U JEHCTBHUSIMHU
C MOJIOXKUTEITLHBIMU U OTPHUIIATENILHBIMU YUCIIaAMU IIPOUCXOUT HA OCHOBE CO/IEPKATEIHHOTO
N0JX0/1a. DTO MO3BOJISIET HA JOCTYITHOM YPOBHE MO3HAKOMHUTH O0YYaIOIIUXCSl PAKTHYECKH
CO BCEMHU OCHOBHBIMU IMOHSATUSMH TE€Mbl, B TOM YHCIIE U C MpPaBWIAMH 3HAKOB
IPY BBITIOJTHEHUH apru(METHUECKUX JecTBUN. V3yueHne palmoHaIbHbBIX YUCE HA 3TOM He
3aKOHYHUTCS, a Oy/IeT NPOJOKEHO B Kypce alreOphl / Kiacca.

[Ipn oOyueHWM peEHICHUIO TEKCTOBBIX 3a7ad B 50 Kiaccax HCIONb3YIOTCS
apumernyeckue npuémsl pemieHus. [Ipu oTpaboTKe BHIYUCIUTENBHBIX HABBIKOB B 5—6
KJIACCax pacCMaTPUBAIOTCS TEKCTOBBIE 3a/1a4M CJIEAYIOIIMX BUJIOB: 3a/1a4l HA JBUKCHUE,
Ha YacTH, HA TIOKYNKH, HA padOTy U MPOU3BOJUTEIBHOCTD, HAa IPOLIEHTHI, HA OTHOILICHHUS
u nponopuuu. OOyyaroluecs: 3HaAKOMSTCS ¢ MpUEMaMM pELIeHUs 3a1ay nepedopom
BO3MOYKHBIX BapHUaHTOB, y4arcsl paboTaTh ¢ MH(pOpManuen, IpeIcTaBlIeHHoN B Gpopme
TaOJIHI] WK JTUATPaMM.

B mporpamme yueOHOro kypca «Maremartnka» MNpeaycMOTpeHO (HhOpMHUpPOBAHUE
IPONEAECBTUUECKUX alNreOpanyeckux mpeicTaBieHud. bykBa kKak CUMBOJI HEKOTOPOTO
YuCa B 3aBUCUMOCTH OT MAaTE€MaTHYECKOro KOHTEKCTa BBOAMTCS ITOCTENEHHO.
bykBeHHasi CHMBOJIMKA ILIMPOKO HCIOJB3YETCS MPEXAE BCEro s 3alHucH OOIMIMX
YTBEPXKACHUHN U NPEIOKEHUH, (POPMYIT, B YACTHOCTH ISl BBIYMCIICHUS T€OMETPUUECKUX
BEJIMYMH, B KAYECTBE «3aMECTUTENS YUCIA.

B nporpamme yweOHoro kypca «Maremaruka» mpeAcTaBlIeHa HarjsiaHas
reOMETpHsl, HalpaBJICHHAs Ha pa3BUTHE OOPA3HOIO MBIILIEHUS, TPOCTPAHCTBEHHOTO
BOOOpaKEHUs, U300pa3UTEIbHBIX YMEHUN. DTO Ba)KHBIM 3Tall B U3YyYEHUH I'€OMETPUH,
KOTOPBI  OCYIIECTBIIIETCA HA  HAIVBJIHO-IPAKTUYECKOM  yYpOBHE,  OIHUPAETCS
Ha HarjsigHO-OOpa3HO€ MbIIUIEHHEe oOydJaromuxcsa. bosblmas pojib  OTBOJUTCS
IPAKTUYECKOHN JAEsITeIbHOCTH, ONBITY, SKCIIEPUMEHTY, MOIeTUpoBaHuto. O0yyatoniecs
3HAKOMSITCS C TE€OMETPUYECKUMHU (PUTYypaMu Ha IUIOCKOCTH M B MPOCTPAHCTBE, C UX
MPOCTEUIIUMU KOHPUTYpaAIUsIMH, ydaTcsi wu3o0paxkaTh WX Ha HEIWHOBAHHOW U
KJIeTyaTol Oymare, pacCMaTpuBalOT MX MPOCTEIe CBOMCTBA. B mporecce nzydeHus
HaTJSAHOW T€OMETPUHM 3HAHUS, MOJyYeHHbIE OOYyYarolIMMUCA Ha YPOBHE HAdajJbHOTO
oO11ero o0pa3oBaHusl, CHCTEMATU3UPYIOTCS U PACILIUPSIOTCS.

CornacHo yyeOHOMY IUJIaHY B 5—6 Kjlaccax M3y4aeTcsi MHTErPUPOBAHHBIN MpeaMeT
«MaremaTrka», KOTOPBIA BKIIOYAET apuU(PMETHUYECKU MaTepuanl W HarJsaIHYIO
TeOMETPHUIO, a TAKXKE MPONEAECBTUUECKUE CBEACHUSA U3 aIreOphl, JIEMEHTHI JIOTUKH U
HayaJia ONKUCATEIbHOU CTaTUCTUKHU.

OO111ee ynco 4acoB, pEKOMEHI0BAHHBIX I U3yYeHHUs] MaTeMaTuku, — 340 yacos:
B 5 kiacce — 170 yacos (5 yacoB B Hezeno), B 6 kinacce — 170 yacos (5 yacoB B Hezelio).



COJEP)KXAHUE OBYYEHUA
5 KVIACC

HarypaJjbHble unc/ia 4 HYJIb

Harypansnoe wuyuncmo. Psg HarypanmpHbix umcen. Ywucino 0. H3o0pakeHue
HATypaJbHBIX YUCEJI TOUKAMU Ha KOOPJUHATHOU (YMCIOBOM) IPSIMOM.

Ilo3unmonHas cucrema cyuciaeHus. PuMckasg Hymepanus Kak [OpUMED
HEIMO3UIMOHHOM CUCTEMBI CUUCIeHus. [lecaTuunas cucremMa CUuCIICHUS.

CpaBHEHHE HaTypajbHBIX YHCEJ, CPABHEHHE HATypaJbHBIX YHCEI C HYJEM.
Crnioco0bl cpaBHeHUs. OKpYTJIEHUE HATYPAJIbHBIX YUCEN.

CroxeHne HaTypallbHbIX YUCEJ, CBOMCTBO HYJIA IPH CIOKEHUU. BrlunTanue kak
nercTBre, 00paTHOE CIIOKEHHIO. Y MHOXKEHUE HATypajbHBIX YMCEN, CBOMCTBA HYJA U
CAVHUIIBI TIPU YMHOXKEHUHU. JlemeHue Kak JelCcTBUE, OOpaTHOE YMHOXKEHUIO.
KoMrioneHTs! neiicTBUi, CBsA3b Mex1y HUMH. [IpoBepka pe3ynbrara apupMeTHIeCKOTO
neiicteus. IlepemecTuTenbHOE M COYETATENIBHOE CBOMCTBA (3aKOHBI) CJIOXKEHUS W
YMHOKEHHSI, pacClpeIeIuTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHS.

Ucnonbs3zoBanne OykB i 00O3HAYEHHS HEU3BECTHOTO KOMIIOHEHTA W 3allkCU
CBOMCTB apu(PMETUUECKUX JTCHUCTBUM.

JlenuTenu v KpaTHBIE YMCIIA, PA3JIOKEHUE HA MHOXUTENU. [IpocTeie n cocTaBHBIE
gyucna. [Ipusnaku nenmumoct Ha 2, 5, 10, 3, 9. /lenenue ¢ octaTkoM.

Crenenp ¢ HaTypaldbHBIM ITOKa3aTeseM. 3alliCh YHCIIA B BUJAE CYMMBI Pa3psIHBIX
CJIaracMbIX.

HucnoBoe BbrlpakeHUE. BpIlUMCIEHNE 3HAUYEHUN YUCIOBBIX BBIPAXXECHUH, NOPSIOK
BBITIOJIHEHUA JACUCTBUM. VICNONb30BaHME MpHU BBIYMCICHUSX MEPEMECTUTEIBHOTO U
COYETATEIHHOTO CBOWCTB (3aKOHOB) CIIOKEHUS M YMHOXKEHHS, PacCIpeieIUuTeIbHOTO
CBOVCTBA YMHOEHHUS.

Jpodu
[IpencraBienue o ApoOU Kak crocoOe 3amucH 4acTu BeUUUHbI. OOBIKHOBEHHBIE

npobu. IlpaBwibHbIE W HeNpaBWwibHbIE ApoOu. CmemiaHHas IpoOb, MPECTaBICHUE
CMENIaHHOW JpoOH B BHUAEC HENMPABWIHHOW APOOHW W BBIJICJICHUE I€JIOM YacTH YHCIIa
W3 HenpaBWwIbHOM apolu. M3o00pakeHue apoOedl TOYKaMM Ha YHMCIOBOM MPSIMOM.
OcHoBHoe cBoiicTBOo apobu. Coxpamienue npobeii. [lpuBenenue apodbw K HOBOMY
3HameHateno. CpaBHeHUE ApoOei.

CrnoxeHue W BbIYMTaAHHE JpoOeil. YMHOXEHUE W JCJIeHHEe ApoOei, B3auMHO-
oOpatHbie Apobu. HaxoxaeHre yacTy 1eJIoro U 1eJI0To Mo €ro YacTH.

Hecatuunas 3anuck apoOeit. IlpencraBieHue JecATUYHOM JpoOM B  BHUJC
OObIKHOBEHHOM. M300pakeHne AECATUYHBIX ApoOed TOYKAMU Ha YHUCIOBOM MPSMOM.
CpaBHEHHE JIECATUYHBIX APOOCH.

Apudmerrnueckue AEHCTBUS C JECATUUYHBIMU ApoOsiMU. OKPYyTIICHHE NECATUUHBIX
JIpoOeil.
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Pemenue TeKCTOBBIX 32724

Pemenne TekcTOBBIX 3a7a4 apu(METHUYECKHM CrocoOoM. PemieHue J1ormdeckux
3ama4. Pemenue 3amad mepeOOpoM BCeX BO3MOXKHBIX BapHaHTOB. lcmosb3oBaHUE
MIpU PEIICHUU 3a/1a4 TaOJUIl U CXEM.

Pemenue 3amay, coepkaimx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBI: CKOPOCTb,
BpEMS, PACCTOSIHUE, II€HA, KOJMYECTBO, CTOMMOCTb. EIMHUIBI H3MEPEHUSA: MACCHI,
00BEMa, IIEHBI, PACCTOSIHUS, BpEMEHHU, CKOPOCTH. CBSA3b MEXKIY CAMHHUIIAMHU W3MEPCHHUS
Ka)KJI0M BEJIMYMUHEL.

Pemenrie oCHOBHBIX 3324 Ha APOOH.

[Ipencrapiienre TaHHBIX B BUJI€ TAOIUII, CTOJIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsanaele npencraBieHus o uUrypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE30K,
JIy4, yTOJ1, IOMaHasi, MHOIOYT'OJIbHUK, OKPYXKHOCTb, Kpyr. YToJ. [IpsiMoun, oCTpsIid, TyIION
Y Pa3BEPHYTHINA YTJIBI.

JUlMHa OTpe3Ka, METPUYECKUE €IUHULBI JUIMHBL. JUIMHA JIOMaHOH, NEpPUMETP
MHOI'OYr'OJIbHUKA. MI3MepeHne 1 oCTpOEHUE YIVIOB C IIOMOLIBIO TPAHCIIOPTUPA.

Harnsaguele mnpeacraBieHuss o (¢urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
NPSIMOYTOJIbHUK, KBAJIpaT, TPEYTrOJIbHUK, O PABEHCTBE (PUTYD.

N3o0paxenne ¢uryp, B TOM uyuciae Ha Kieryatod Oymare. Iloctpoenue
KOH(UTypaluii U3 yacTel mpsiMOoid, OKpYKHOCTH Ha HEJIMHOBAHHOM U KJIeT4aTol Oymare.
Hcnonp30BaHne CBOWCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBAAPATA.

[Tmomans NpSIMOYTOJIbHUKA " MHOT'OyTOJIbHUKOB, COCTABJICHHBIX
U3 MPSMOYTrOJIbHUKOB, B TOM 4Hciie (Uryp, M300pakEHHBIX Ha KJIET4aTod Oymare.
EavHUIBI M3MEpEHHNs IUTOIIA/IN.

Harnsiguele mnpenacTtaBieHuss O MPOCTPAHCTBEHHBIX (UTypax: HpPsIMOYTOJIbHBIHN
napajuenenunen, Kyo, MHOrorpanHuku. M3o0paxeHne npocTeHIIMX MHOTOIPaHHUKOB.
Pa3zBépTku kyOa u mapamienenumnena. Co3nanue Mojelieli MHOTOTPAaHHUKOB (13 Oymaru,
IPOBOJIOKH, TUIACTUIIMHA U APYTUX MATEPHAIIOB).

O0BEM NPAMOYTONBHOTO Mapaienenuneaa, Kyoa. Enuauisl uamMmepenus o0bEMa.

6 KIIACC

HarypaJjbHble ynciia

ApudmMernueckre AEUCTBUS € MHOTO3HAYHBIMM HATypalbHBIMH  YHCIIAMHU.
YucrioBble BhIpaKEHUs, MOPSIOK JEUCTBUM, MCIONb30BaHUE CKOOOK. Mcmonb3oBaHue
IIPU  BBIYHCICHUSIX NEPEMECTUTENIBHOTO M COYETAaTEIbHOTO CBOWCTB CJIOXKEHUSA W
YMHOXEHHUSI, PACTIPENEIIUTEIIBHOTO CBOWCTBA YMHOXEHHUs. OKpyrieHue HaTypallbHBIX
quced.

Jlenutenu u KpaTHBIC YUCIIA, HANOOJBITUI OOIIUI NeTUTETh U HANMEHbIIIEe 0011Iee
KpaTHoE. J|enMMOCTh CyMMBI i TPOU3BEACHHUS. [[€TeHre C OCTaTKOM.
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Jpoon
OObIKHOBEHHass JApoOb, OCHOBHOE CBOMCTBO JpoOM, COKpalieHue JapoOer.

CpaBHeHHEe U YNOpsAAOYMBaHUE IpobOeil. PemeHne 3agay Ha HaxO0XACHHE YacTu
OT LEJOro M ILEeJNOoro mo ero yactu. JIpoOHOoe 4MciIo Kak pe3yibTaT JEJICHMS.
[TpencraBienne OecsATUUHON 1poOM B BUJE OOBIKHOBEHHOH IpoOM M BO3MOYKHOCTH
NpEeCTaBICHUS OOBIKHOBEHHOM JpoOM B BHUAE AecATUYHOU. [lecsiTuunble Aapodbu u
MeTpuyecKas cuctema mep. Apudmernyeckue AEHCTBUS W YHMCIOBBIE BBIPAXKECHUS
C OOBIKHOBEHHBIMH U JIECATUYHBIMH JIPOOSMHU.

OtHomenue. Jlenenrue B JaHHOM OTHoleHnu. Macmra0, nponopuus. [Ipumenenne
IIPOTNIOPLIUN NPH PEILICHUH 3aa4.

IIonsTe mpoueHTa. BpluuMciieHHe MPOLEHTa OT BEIMYMHBI M BEJIMYMHBI 1O €€
NpOLEHTY. BpIpakeHHe TMNpPOLEHTOB JAECATUYHBIMU JpoOsMu. Pemienwe 3agau
Ha IIPOLICHTHI. BhIpakeHUE OTHOILEHUS BEJIMYHMH B IIPOLICHTAX.

HHonoxureabHbIE M OTPULIATEIbHBIC YHCJIA

IlonoxurenbHple W OTpuLaTenbHble 4yuciaa. llensle uucna. Monyne 4wucia,
reoMeTpuiecKasl HHTeprpeTanus Moays yucia. M3o0paxxeHne ynucen Ha KOOpAMHATHON
npsamMoil. Uucnossle npomexyTku. CpaBHeHue uucen. ApudmeTnueckue IeHCTBUS
C TIOJIOXKUTEIIBHBIMUA U OTPULIATEIILHBIMU YU CIIAMM.

[IpsamoyrosibHass cucTeMa KOOpPAMHAT HAa IUIOCKOCTH. KoopamHatel TOYKH
Ha IUIOCKOCTH, abcuucca u opauHarta. [locTtpoenue Touek u Gpuryp Ha KOOpIMHATHOU
IIJIOCKOCTH.

BykBeHHbIE BbIpAKEHUA

[Ipumenenne OyKB IJIsi 3allMCH MaT€MAaTUYECKHX BBIPAKCHUN W TPEIIIOKECHUM.
CpoiicTBa apu(MeTHUecKUX JCHCTBUNA. bByKBEHHBbIE BBIPAKEHHS M  YHUCIIOBbBIE
MIOJACTAHOBKU. DyKBEHHBIE pAaBEHCTBA, HAXO0XICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmynbl, GopMyabl IepUMeTpa W IUIOMAAM MPSIMOYTOJbHHMKA, KBajapaTa, oObEMa
napajjienenunena u Kyoa.

PemeHne TeKCTOBBIX 3a/1a4

Pemenne TEKCTOBBIX 3aja4 apu(METHUYCCKUM CIIOCOOOM. PerreHue Jormdeckux
3ama4. Pemenue 3ama4y mepebopoM BCceX BO3MOKHBIX BAPHAHTOB.

Pemrenue 3agay, copepxaimx 3aBUCUMOCTH, CBA3bIBAOIINX BEJIMYMHBI: CKOPOCTb,
BpeMsI, PaCCTOsIHUE, [ICHA, KOJIMYECTBO, CTOMMOCTb, IIPOM3BOAUTEIIFHOCTD, BpeMs, 00BEM
paboThl. EAMHUIIBI M3MEPEHUS: MAaCChl, CTOUMOCTH, PACCTOSIHHUS, BPEMCHH, CKOPOCTH.
CBs3b MEXY C€IMHUILIAMU U3MEPECHUS KAXKIOW BEJITUYUHBI.

Pemrenue 3amay, CBSI3aHHBIX C OTHOIICHWEM, MPOMOPIUOHAIBHOCTHIO BEJIWYMH,
MPOIICHTAMHU; PEIICHUE OCHOBHBIX 3a7a4 Ha APOOU U MPOIICHTHI.

Ouenka W TpUKHUAKA, OKpyrjeHue pesyiabrata. CocTaBiieHHEe OyKBEHHBIX
BBIPAKEHUH I10 YCIIOBUIO 3a]1a4H.

[IpencraBienre JaHHBIX C TOMOIIBIO TaOmul, u jauarpamm. Cronduatbie
JAArpaMMBbl: YTEHUE U TOCTPOEHUE. UTEHUE KPYTrOBBIX JUarpaMm.
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Harasignas reomerpust

Harnsanele npencraBieHus o gurypax Ha IUIOCKOCTU: TOYKa, MpsMasi, OTPE3OK,
Jqyd, Yrodi, JJOMaHasi, MHOTOYT'OJIbHUK, YEThIPEXYTOJIbHUK, TPEYTrOJIbHUK, OKPYXKHOCTb,
KpYT.

B3anMHoOe pacrnosnioxkeHue JIByX MPSMbBIX Ha IUIOCKOCTH, MapajuleNIbHbIE MPSMBIE,
NEPIEHINKYISpHBIE NpsAMbIE. MI3MepeHne pacCTOSHUI: MEXTy ABYMsI TOYKaMH, OT TOUKH
710 MIPSIMOM, JJTMHA MaplIpyTa Ha KBaJpaTHOW CETKeE.

N3mepenre u MOCTpOEHHE VYIIOB C TMOMONIBIO TpaHcmoptupa. Buabl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJIbHBIN, TYMOYTOJIbHBINA, PAaBHOOEAPEHHBIH,
paBHOCTOPOHHUHN. YeThIpEXYTOIbHUK, PUMEPHI YETHIPEXYTOILHUKOB. [IpAMOYTOIBHUK,
KBaJpaT: MCIOJb30BAHUE CBOWCTB CTOpPOH, YIJVIOB, auaroHaneud. WM3oOpaxeHue
reOMETpUYECKUX (QUIryp Ha HEJIMHOBAaHHOW OyMare ¢ HCIHOJb30BaHUEM IUPKYJI,
JUHENKH, YyTOIbHUKA, TpaHcnopTupa. Iloctpoenus Ha kieT4aroi Oymare.

[lepumerp MHoOrOyronbHuka. IloHdarne muomaan (GUrypbl, €JUHULBI U3MEPEHUS
wiowaau. [pubnmxénnoe n3mMepeHue miomagd Guryp, B TOM 4uciie Ha KBaJpaTHON
cetke. [Ipubnmxénnoe n3MepeHue IIMHbI OKPY>KHOCTH, IJIOIIAU KpyTa.

CummeTpust: LIeHTpaabHas, OCeBask U 3epKalibHasi CHMMETPUHU.

[TocTpoeHne cuMMETpUYHBIX QUTYP.

Harnsaaele npeAcTaBieHus 0 IPOCTPAHCTBEHHBIX (UTypax: napajienenunesn, Kyo,
npu3sMa, nupaMuja, KOHyC, HWIMHID, mwap u chepa. M3o0paxeHne npocTpaHCTBEHHbBIX
¢uryp. [Ipumepsl pa3BEPTOK MHOTOTPAaHHUKOB, IMJIMHpPA U KOHyca. Co3aHue Moene
MPOCTPAHCTBEHHBIX GUTYp (M3 OymMaru, mpoOBOJIOKH, TJIACTHIIMHA U JPYTHX MAaTEPUATIOB).

[Tousatne o0BEMa, enuHUIBl u3MepeHus o0bEéMa. OOBEM MNPSIMOYTOJIHLHOTO
napajjenenunena, Kyoa.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHbIe pE3yNbTaThl OCBOEHHUS MPOrPAMMbl Y4E€OHOTO Kypca K KOHILY
oOydeHus B 5 KJacce:

Yucaa u BbIYUCICHUS

[ToHumaTe U OPaBUIBLHO YHOTPEOJATH TEPMHUHBI, CBSI3aHHBIE C HATYpaIbHBIMU
yucIaMu, OOBIKHOBEHHBIMU U JIECSITUIHBIMU IPOOSMHU.

CpaBHUBaTh M YNOPSAI0YMBATh HATypalibHbIC YHCJIA, CPABHUBATh B MPOCTEHIINX
ciydasix OOBIKHOBEHHBIE IPOOU, IECITUUHBIC TPOOH.

CoOTHOCUTBH TOUYKY Ha KOOPJIMHATHOM (YMCIOBOM) MPSIMOM C COOTBETCTBYIOIIUM €H
YUCJIOM M W300pakaTh HaATypaJdbHBIC YHCIA TOYKAMH Ha KOOPIWHATHOW (YMCIIOBOM)
MPSIMOM.

Bemmonuares  apudMeTnueckue  JIEWCTBUS € HATypaJlbHBIMH  YHUCJIaMHU,
C OOBIKHOBEHHBIMH JPOOSIMU B IPOCTEHIITNX CITyUasiX.

BrINnonHATE IPOBEPKY, TPUKHUIKY PE3YIbTATA BHIYUCICHUIA.

OKpyIJIsITh HaTypaJIbHBIE YHCIIA.
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Pemienne TeKcToBbIX 3a/1a4

Pematrp TekcToBble 3amauu  apu(METHUYECKHM CIIOCOOOM W C  TOMOIIBIO
OpPraHM30BaHHOI'O0 KOHEYHOTO Iepedopa BCeX BO3MOKHBIX BAPHAHTOB.

Pewate 3amaun, cogeprkane 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIMYUHBI: CKOPOCTD,
BpEMs1, PACCTOSIHHE, LIEHA, KOJIUYECTBO, CTOUMOCTD.

Hcnonb30BaTh KpaTKHE 3alMCH, CXEMbI, TaOIMIbl, 0003HAYEHUS MpPU PELICHUU
3ajad.

[Tonb30BaTbCd OCHOBHBIMU E€AMHHUIIAMU HM3MEPEHUS: LIEHBI, MAacChl, PACCTOSHMS,
BPEMEHU, CKOPOCTHU, BBIPAKATh OJHHU €IMHHIIBI BETUYMHBI YEPE3 IPYTHUE.

W3Bnekarb, aHaJIW3UPOBATh, OLEHUBaTh HMHPOpPMAIMIO, IPEICTABICHHYIO
B Ta0nuIe, Ha CTOJI0YATON JuarpaMMe, MHTEPIPETUPOBAThH MPEACTABICHHbBIE JTaHHBIE,
UCITI0JIb30BaTh JaHHbIE MIPU PEILICHUH 3a/1a4.

Harasignas reomerpust

[Tonp30BaTECA TEOMETPUUECKUMU TTOHIATUAMU: TOUKA, MIpsAMasi, OTPE30K, JIyY, YIoJl,
MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh mNpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHpa, HUMEIUX GHopmy
W3YYEHHBIX T€OMETPUUECKUX PUTYD.

Hcnonbp30BaTh TEPMUHOJIOTHIO, CBA3aHHYK) C YIJlJaMU: BEpIIMHA CTOPOHA,
C MHOT'OYT'OJIbHUKAMU: YIOJI, BEPIINHA, CTOPOHA, JUAarOHallb, ¢ OKPYKHOCTBIO: PaNyYC,
JTAAMETP, LEHTP.

N300pakaTh n3ydeHHbIE TeOMETpUYECKUE (PUTYpHI HA HEJTMHOBAHHOM U KJIETYATOM
OyMare ¢ MOMOIIBIO IUPKYJIS ¥ JIMHEUKH.

Haxonute mIMHBI OTPE3KOB HEMNOCPEICTBEHHBIM HW3MEPEHUEM C IOMOIIBIO
JIMHEN KU, CTPOUTH OTPE3KH 3aJaHHOU JJIMHBL;, CTPOUTH OKPYKHOCTbB 33JJaHHOT'O painyca.

Hcnonws30BaTh CBOWMCTBA CTOPOH M YIJIOB NPSMOYTOJIBHHUKA, KBajpara sl HUX
MOCTPOEHMS, BBIYUCIICHUA TUIOIIAAN U TIEPUMETPA.

Beluucnsate mepuMeTp W IJIOMIAQAL  KBajApara, MNPSIMOYTOJbHUKA, (QUTYD,
COCTaBJICHHBIX U3 MPSAMOYTOJIbBHUKOB, B TOM UHnciie GUryp, n300paxxE€HHBIX Ha KJIETYaTON
Oymare.

[Tonb30BaTbCS OCHOBHBIMHM METPUYECKMMHU €AWHUIIAMUA HW3MEPEHUS JIJIMHBI,
TJTOIIAIM; BBIPAXKaTh OJIHU €AWHUILIbI BETMUMHBI Uepe3 APYTrue.

Pacnio3naBate mapamienenunesn, KyO, WCIOIB30BaTh TEPMUHOJIOTHIO: BEPIIMHA,
pebpo rpaHb, U3MEPEHUs, HAXOIUTh U3MEPEHUS MapajuieNenunesaa, Kyoa.

Beruucnare 00bEM  KyOa, mMapajuienenunena IO 3aJaHHbIM — HU3MEPEHUsIM,
MOJIb30BATHCS SIMHUTIAMU U3MEPEHHS 00BEMA.

Pemate HecnoxHbple 3amauM  Ha  HU3MEPEHUE T'E€OMETPUYECKUX  BEIWYMH
B MMPAKTUYECKUX CUTYyaIUSIX.
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[TpenMeTHbIe pe3ysIbTaThl OCBOCHHS NPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOydenwus B 6 Kjacce:

Yuciia 1 BBIYUCTICHUA

3HaTh M TIOHUMAaTh TEPMUHBI, CBSI3aHHBIE C PA3JMYHBIMU BUJAMU YHUCENl U
croco0aMu UX 3aluCH, NEPEeXOAUTh (€CIU 3TO BO3MOXKHO) OT OJHOM (hOpPMBI 3amucCH
qyucla K Ipyrou.

CpaBHUBATH U YIIOPSIIOYUBATH LIE€JIbIE YUCIIa, OOBIKHOBEHHBIE U IECITUYHbIE IPOOH,
CpaBHUBATh YUCJIA OJTHOTO U PAa3HbIX 3HAKOB.

BoInonHsTh, coueTas yCTHbIE M TUCbMEHHBIE TPUEMBI, apudMETUUECKHUE TeUCTBUS
C HATypaJbHBIMU U IICJILIMH YHCJIaMH, OOBIKHOBEHHBIMH U JECATHUHBIMH APOOSIMH,
IIOJIO’KATEJIEHBIMU M OTPULIATEIIbHBIMU YUCIIAMU.

BprunciATe 3HaYEHHs YUCIOBBIX BBIPAKEHHM, BBINOJHATH NPUKUIAKY M OLIEHKY
pe3ynbTara BBIYMCICHUW, BBINOJIHATh MPEOOpPa30OBaHUSI  YUCIOBBIX  BBIPAXKEHUUN
Ha OCHOBE CBOWCTB apu(hMETHUUECKUX JCHCTBUH.

COOTHOCUTPH TOYKY Ha KOOPJIWHATHOW MPSMOU C COOTBETCTBYIOIIUM €M YUCIOM H
M300pakaTh YUCiIa TOYKAMU HA KOOPJAUHATHON MPAMOM, HAXOJUTh MOAYJb YHACIA.

COOTHOCHTH TOYKHM B IPSIMOYI'OJIBHOM CHUCTEME KOOPAMHAT C KOOPIAMHATAMH 3TOU
TOYKH.

OKpyTJsTh UEIbIE YUCIIA U IECITUYHbBIE TPOOH, HAXOIUTh MPUOIMKEHUS YHCEIL.

YucsoBbie M OYKBEHHbIC BbIPAKEHHUS

[TonumaTte ¥ ynoTpeOJATh TEPMHUHBI, CBA3aHHBIC C 3alMChIO CTEMECHW YHCIA,
HAaXOJWTh KBaApaT W KyO 4YHCIA, BBIYKUCISATH 3HAYCHUS] YHCIOBBIX BBIPAKECHU,
coAepKalliX CTEeTICHHU.

ITonb3oBaThCs MpHU3HAKaAMU JEIMMOCTH, PacKiIaJblBaTh HATypalibHbIE 4YHCIIA
Ha MPOCTHIE MHOXKUTEJIH.

[Tonb3oBaThCa MacITaOOM, COCTABIISITH MPONOPLUUU U OTHOIICHHS.

Ucnonb3oBath OykBBI AJjisi 00O3HAYEHUS YHWCEN MPU 3alUCH MaTEMAaTHYECKUX
BBIpAXXEHUM, COCTaBISATh OYKBEHHBIC BBIpAKCHHS U (HOPMYJIBI, HAXOJIUTh 3HAYCHUS
OYKBEHHBIX BBIPOXKEHUH, OCYIIECTBIISII HEOOXOAMMBIE MOJICTAHOBKU U TTpeoOpa3oBaHUs.

Haxonuts HEN3BECTHBIN KOMIIOHEHT PABEHCTBA.

PemieHune TeKCTOBBIX 32124

Pemrats MHOTOIIIAroBbIe TEKCTOBBIC 3a/1a4l apU(DMETHICCKUM CIIOCOOOM.

Pemate 3amaum, CBs3aHHBIE C OTHOIICHUEM, IMPOMOPIHMOHAIBHOCTHIO BEJIWYHUH,
MIPOIICHTAMH, PeliaTh TPX OCHOBHBIC 3a7a4M Ha APOOH M IIPOIICHTHI.

Pemate 3amaun, comepkaliyie 3aBUCMMOCTH, CBS3bIBAIOIINE BEIMUYUHBI: CKOPOCTh,
BpeMsl, pPacCTOSIHHE, II€Ha, KOJIMYECTBO, CTOUMOCTh, MPOWU3BOAUTEIBLHOCTH, BpEMS,
o0béMa paboThl, UCIHOIB3YSd apudMETHYECKHe JEeUCTBUA, OICHKY, MNPUKUJIKY,
MOJIb30BAThCS €IMHULIAMU U3MEPEHHUS COOTBETCTBYIOIIUX BEJTUYHUH.

CocTtaBisaTh OyKBEHHBIE BBIPAXKECHHUS 110 YCIIOBHUIO 3a1a4H.
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W3Bnexkats uH(OpMaLIMIO, TPEACTaBICHHYIO B TalnMlax, Ha JUHEHHOM,
CTONOYATOW MM KPYTrOBOM JUarpammax, HHTEpIPETUPOBATh MPEICTABICHHbBIE TaHHBIE,
WCIIOJIb30BaTh JAaHHBIE IIPU PEIICHUH 3a/1a4.

[IpencraBiasTe MHGOPMAIUIO C MOMOIIBIO TAaOJHI], JMHEHHOW H CTONOYATON
JTUArpaMM.

Harasanas reomerpus

[IpuBoauTh mpuUMEphl OOBEKTOB OKPYKAIOIIETO MHpa, HUMEIUX (Gopmy
U3YYEHHBIX T€OMETPUUYECKHUX TUIOCKUX M MPOCTPAHCTBEHHBIX (DUTYp, MPUMEPHI PABHBIX
U CUMMETPUYHBIX PUTYD.

N300pakath ¢ TOMOIIBIO HUPKYIIS, TUHEHKH, TPAHCTIOPTUPA Ha HETMHOBAHHOUN U
KJIeT4aTo Oymare M3yueHHbIE IJIOCKHME NeOMETpUYECKHe (UIypbl U KOH(Urypaluw,
CUMMETPUYHBIC (DUTYPHI.

[Tonp30BaThbCs TE€OMETPUUECKUMU MOHATHSAMH: PaBEHCTBO (UIYp, CHUMMETpPHS,
UCIIOJIb30BaTh TEPMMHOJIOTHIO, CBA3aHHYIO C CUMMETPHUEW: OChb CUMMETPHUM, LEHTP
CUMMETPHH.

HaxonuTh BEIWYMHBI YIIOB U3MEPEHUEM C IMOMOLIBIO TPAHCIIOPTHUPA, CTPOUTH
YIIIbl 3aJaHHOM BEJIMYMHBI, I10JIb30BAThCSA IIPU PELICHUM 3aJad IpajyCHOHM Mepou
YIJIOB, pacIlO3HAaBaTh HA YEPTEKAX OCTPBIU, IPAMOM, PA3BEPHYTHIN U TYIIOU YIJIbI.

Beuucnare  JIMHY JIOMAaHOW, IIEPUMETP MHOTOYTOJIBHHMKA, I10JIb30BaThCA
€AVHUIAMHU W3MEPEHUS JUIMHBI, BBIPAXaThb OJHU €IUHUILIBI U3MEPEHHUS JJIMHBI 4epe3
IpyTHE.

HaxoauTpe, uCnonb3ys 4EpTEKHBIE HWHCTPYMEHTHI, PACCTOSHUSA: MEXKIY ABYMS
TOYKaMH, OT TOYKH JI0 MPSIMOM, JJIMHY IIyTH HA KBAJPATHOMN CETKE.

BoruucnsaTs miomaas GUryp, COCTaBIEHHbBIX U3 MPSMOYTOJIbHUKOB, UCIIOIb30BATh
pazOueHre Ha  TNPSMOYTOJIBHHKH, Ha  paBHble  (GUTYpBI,  JOCTpauBaHUE
N0 TPSMOYTOJIbHUKA, MOJIb30BAaThCS OCHOBHBIMM E€IWHMIIAMU HM3MEPEHUS IUIOLIAJH,
BBIpaXKaTh OJHU €IUHULIBI U3MEPEHUS IUIOIIAAN YEPE3 APYTHE.

Pacro3naBaTh Ha MOJENSIX W HU300pAKEHUSX MUPAMUAY, KOHYC, LHIUHID,
HCII0JIb30BaTh TEPMUHOJIOTHIO: BEPIIUHA, PeOpO, TpaHb, OCHOBAaHUE, pa3BEPTKA.

N300pakath Ha KIeTYaTON OyMare mpsMOyTOIbHBIN Mapauieenunes.

Boruucisate 00bEM MOPSIMOYTOJBHOTO Mapajuiefenunena, Kyba, MO0JIb30BaThCs
OCHOBHBIMH €TUHUIIAMH U3MEPEHUS 00BbEMA;

Pemlare HeCOXHBIE 3aJauyd  Ha HAXOXKICHHUE TE€OMETPUYECKHX BEJIINYMH
B ITPAKTUYECKUX CUTyaLUAX.

16



PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA «AJITEBPA» B 7-9 KITACCAX
MNOACHUTEJIBHAA 3AIIMCKA

AnreOpa sBIS€TCSA OJHUM U3 OMOPHBIX KypCOB OCHOBHOI'O 0O0IIEro 00pa3oBaHUS:
OHa oOecreynBaeT M3y4eHHE JIPYTuX AUCIHIUINH, KaK €CTECTBEHHO-HAYyYHOTO, TaK W
TYMAaHUTAPHOI'O LUKIIOB, €€ OCBOEHUE HEOOXOAUMO JUIsl POAOJKEHUSI 00pa30BaHUs U
B IIOBCEJHEBHOM Xu3HHU. Pa3zBurhe y 00yd4aromuxcsi HAy4YHBIX MPEICTaBICHUI
O MPOUCXOXKACHUM U CYIIHOCTH anreOpanueckux adcTpakuuil, croco0e OTpa)KeHHs
MaTEMaTUYECKON HAayKOM SBJICHMM W NPOLECCOB B MPUPOAE U OOLIECTBE, POJIU
MaTEMaTUYECKOT0 MOJICIMPOBAHUS B HAyYHOM MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
(OpMHUPOBAHNIO HAYYHOTO MHPOBO33PEHUSI M KAUECTB MBIIUICHUS, HEOOXOAMMBIX
JUIs a/lanTalluy B COBpEMEHHOM Liu(ppoBoM ob1ecTBe. M3yuenue anredpbl odecrieunBaet
pa3BUTHE yMEHHUS HaOJI0JaTh, CpPaBHMBAaTh, HAXOJUTh 3aKOHOMEPHOCTH, Tpedyer
KPUTUYHOCTH MBIIUIEHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NEHCTBUSL U BBIBOJBI, (OPMYyIUpOBaTh YyTBepkIeHUs. OcCBOoeHHE Kypca aireopbl
o0ecreunBaeT pa3BUTHE JIOTUYECKOTO MBIIIICHUS OOyYaloOIIUXCs: OHM HCHOIb3YIHOT
JNEAYKTUBHbIE M WHIYKTHBHBIE PACCYXJEHHUS, OO0OOIIEHHE U KOHKPETH3AlHIo,
abctparupoBanue U aHajoruto. OOydeHue ajnredpe npeanonaraeT 3HauuTeIbHbINA 00bEM
CaMOCTOSITENIbHOM JI€ATEIbHOCTH O0YYaroMIMXCsl, TO3TOMY CAMOCTOSTEIBLHOE PELICHHE
3a]a4 ABJIAETCS peau3aluel AesTeIbHOCTHOTO MPUHIUIA 00yYEeHHUS.

B crpykType mporpammsl ydeOHOro Kypca «Auredpay» Ajii OCHOBHOTO OOLIETo
o0pa30BaHHsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOAUYECKUE JMHUU:
«Yucna v BBIYUCICHHS, « AreOpandecKkue BRIpaKEHU, « Y PaBHEHUS K HEPABEHCTBAY,
«Dyakmuny. Kaxmas w3 3TUX COMEpKaTENbHO-METOANYECKUX JHHHUM pPa3BUBACTCS
Ha MPOTHKEHUH TPEX JIET U3YUCHHs Kypca, B3aUMOJCHCTBYsSI C IPYTUMH €r0 JINHUSMHU.
B xone nzydenus yueOHOTO Kypca 00yqaromuMcs MPUXOAUTCS JTIOTHIECKH PacCyKIaTh,
UCTIONIb30BaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK. B CBSI3W C STUM B MPOTrpaMmy
yueOHOro Kypca «Anredpa» BKIIIOUEHBI HEKOTOPHIE OCHOBBI JIOTUKH, MPEICTABICHHBIC
BO BCEX OCHOBHBIX pa3eliax MaTeMaTUYeCKOro oO0pa3oBaHUs U CIOCOOCTBYIOIIME
OBIIQJICHUIO OOYyYaIOIMMHUCS OCHOB YHHUBEPCAIBHOTO MaTEMAaTHUYECKOTO S3bIKA.
ConepxaTeabHON U CTPYKTYPHOM OCOOEHHOCTBIO YUEOHOTO Kypca «Anredpay sBisieTcs
€ro MHTETPUPOBAHHBIN XapakTep.

Conepxanne nTuHUA «HuUCTa U BBIUYUCICHUS» CITY’)KUT OCHOBOU ISl TajTbHEHUIIIEro
U3YYCHUS MAaTeMaTHKH, CIIOCOOCTBYET pa3BUTHI0O Yy OOYYarOIIUXCS JIOTHYECKOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHUS TONH30BAThCSl AITOPUTMAMH, a TakKKe
NPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX HJisi MOBCEAHEBHOW >KW3HHU.
Pa3BuTue MOHATHSA O 4MCIE€ HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs CBSA3aHO
C palMOHAIBHBIMH M HUpPPaIlMOHATIBHBIMUA YHCIaMH, (HOPMUPOBAHHEM TMPEICTABICHUIN
O JCWCTBUTEIHLHOM 4YHCNE. 3aBEpIICHHE OCBOCHHSI UWCIOBOM JIMHUM OTHECEHO
K CpellHeMY 0011IeMy 00pa30BaHMUIO.
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Copnepsxkanue ABYyX anreOpanyecKux JUHUN — «ANreOpanyecKkue BBIPAKEHUS» U
«YpaBHEHHsI W HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOyHarOIIUXCS
MaTeMaTUYECKOTO anmapara, HeOOXOAMMOTO JIJIsl PEIICHUS 33/1a4 MAaTEeMaTUKH, CMEKHBIX
NPEIMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3anad. Ha ypoBHE OCHOBHOro 00I1Iero
oOpa3oBaHus Y4eOHBI MaTepuai rpynmnupyeTcss BOKPYT pallMOHAIbHBIX BBIPAKEHUU.
Anre6pa HEeMOHCTpUPYET 3HAUYEHHE MAaTEMaTHKU KakK s3bIKa I T[OCTPOCHHS
MaTeMaTUYECKUX MOJIeIeH, OMUCAaHUsI IPOIIECCOB U SIBICHUM peanbHoro Mupa. B 3amaun
o0yueHus anredpe BXOAAT TaKKe JalibHElIIee pa3BUTHE aITOPUTMUYECKOTO MBIIIUICHHUS,
HEOOXOIMMOT0, B YACTHOCTH, /1151 OCBOEHHSI Kypca HH(OPMATHKH, U OBJIQJICHE HaBBIKAMH
NEAYKTUBHBIX paccyxkjeHuid. [IpeoOpazoBaHue CHUMBOJIBHBIX (OpPM CHOCOOCTBYET
Pa3BUTHUIO BOOOPAXKEHHSI, CTIOCOOHOCTEH K MaTEMaTHUYECKOMY TBOPUECTBY.

Conepxanve (GyHKIMOHAIBHO-TpAQUUECKON JIMHUM HalleJICHO Ha TOJIyYeHUE
OOy4YaroImMMHUCS 3HAHUM O (QYHKIMSIX KaKk BaKHEWIIEH MaTeMaTHYeCKOHM MOJENu
JUISL ONMCAHUS U UCCIEAOBaHUS Pa3HOOOPAa3HBIX IMPOIECCOB M SBJICHHUM B MPUPOJE U
oOmecTBe. M3ydenne mMarepuana CrocoOCTBYET Pa3BUTHIO Yy OOYYaIOIIUXCA YMEHHS
HCII0JIb30BATh PA3JIMYHbIE BHIPA3UTEIIbHBIC CPEICTBA SI3bIKa MATEMATHUKH — CJIOBECHBIE,
CUMBOJIMUECKHE, Tpaduueckrie, BHOCUT BKJIaJ] B (GOPMUPOBAHKE MPEICTABICHUNA O POJIU
MaTEMAaTHUKH B Pa3BUTUU UBWIN3AIUN U KYJIBTYPHI.

CornacHo yueOHOMY TUTaHy B 7—9 Kiaccax M3ydaercs yueOHBIN Kypce «Anredpay,
KOTOPBI BKJIIOYAET CJEAYIONIME OCHOBHBIE pasfenbl coaepkanus: «Yucna
BBIYHCIICHUS», «ANTeOpandecKue BBIPAKECHUS», «YPABHEHUS U HEPABEHCTBA,
«DYHKIUW.

OOmiee 4YMCIO YacoB, PEKOMEHJOBAaHHBIX I HW3Y4YeHUs Yy4eOHOTO Kypca
«Anredpay», — 405 vacoB: B 7 kiacce — 102 yaca (3 vaca B Henmeno), B 8 kimacce —
102 yaca (3 yaca B Henmento), B 9 kinacce — 102 gaca (3 gaca B Hemenmo), B 10 kiaacce 99
yacoB (34aca B HEJIEIIO).

COAEPKAHUE OBYUEHMUSA

7 KIIACC
Yucia u BbIYUCICHUS

Hpo6u 0OBIKHOBEHHBIE U IECSITUYHBIE, IEPEX0]T OT OJHOM (OpMBI 3amucu apodeit K
npyroii. IloHsTHEe palMOHAaIBHOTO 4YHUCIA, 3alUCh, CPAaBHEHHE, YIIOPSJIOYMBAHUE
palMoOHANbHBIX 4YHCel. ApudmeTHueckue IeHCTBUS C pPALMOHAIBHBIMU YHUCIAMH.
Pemenue 3ama4 u3 peasbHON MPAKTUKKU HA YaCTH, HA IPOOH.

Crenenb C HaTypajJbHBIM [IOKa3aTelieM: OIpeJeieHne, MnpeoOdpa3oBaHue
BBIPDAKEHUII HA OCHOBE OMpEeNECHUs, 3amuch OoJblIMX uuces. [IporeHThl, 3amuch
IOPOLEHTOB B BHJE ApoOUM U IpoOM B BHUAE MPOLEHTOB. TpH OCHOBHBIE 3aJaud Ha
MPOLICHTHI, PEIICHUE 33]1a4 U3 PeaIbHOW MPAKTUKHU.

IIpuMeHeHre MPU3HAKOB JIEITUMOCTH, Pa3I0KEHHE HA MHOMXUTENIH HATYPaJIbHBIX
quced.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IPSIMasi U 0OpaTHas MPOMOPHHUOHATEHOCTH.
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AJiredpanyeckue BbIPaKeHUA

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHHUS C NEpeMEHHOU. JlomycTumblie
3Ha4YeHUs NepeMeHHbIX. [IpencraBieHne 3aBUCMMOCTH MEXIY BEJIMYMHAMU B BHUJE
dopmynbl. Beruncnenuss mo ¢opmynam. IIpeoOpa3oBanrne OyKBEHHBIX BBIPaKECHUH,
TOKJICCTBEHHO PaBHbBIC BBIPAKECHHUS, IPABHIIa MPEe0Opa30BaHUs CYMM U MPOU3BEIACHUIA,
IpaBHJIa PACKPHITUS CKOOOK M MPUBEACHUS MOAOOHBIX CIIaraeMbIX.

CBoliCcTBa CTENEHU C HATYpaJIbHBIM ITOKA3ATEIEM.

Opnounensl u MHOrowieHsl. CreneHb MHorousneHa. Ciio)kKeHHE, BBIYMTAHUE,
YMHOKEHHE MHOTIOWICHOB. POpMyIIbl COKPAIIEHHOIO YMHOKEHHS: KBAagpaT CyMMBbI U
KBaapar paszHocTu. PopMyiia pa3sHOCTH KBajparoB. PasnokeHne MHOIOYICHOB
HAa MHOKHTEIIN.

YpaBHeHUS ¥ HEPABEHCTBA

VYpaBHEeHUE, KOpEHb YpaBHEHUWs, MpaBwia NOpeoOpa3oBaHUs  ypaBHEHUS,
PaBHOCWIBHOCTb YPABHEHHUM.

JInHelHOE ypaBHEHHE C OJTHOM IEPEMEHHOM, YUCIIO KOPHEN JINHEMHOTO YPABHEHUS,
penieHue JHMHENHBIX ypaBHEHUH. COCTaBIEHME YypaBHEHUH IO YCIOBHIO 33Ja4uH.
Pelienne T€KCTOBBIX 3a/1a4 C [IOMOILIBK YPABHEHUM.

JIluHeliHOe ypaBHEHUE C JByMsl INepeMeHHbIMU U ero rpaguk. Cuctema ABYX
JUHEWHBIX YpaBHEHUH C IByMs NepeMEHHbIMU. Perienne cucrteM ypaBHEHUN CIIOCOOOM
IIOACTAaHOBKU. IIpMepsl pelieHnst TEKCTOBBIX 3a/1a4 C [IOMOILBIO CUCTEM YPaBHEHUM.

DOyHKIUU

Koopaunara Toukn Ha npsmoii. YnuciioBbie MpoMeXyTKH. PaccTosinue mexay 1ByMms
TOYKaMU KOOPJAUHATHOU MPSMOU.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. Abcumcca u opauHaTa TOYKU
Ha KOOpAMHATHOW TuiockocTu. Ilpumepsl rpadukoB, 3agaHHbix (popmynamu. UreHue
rpadukoB peanbHbix 3aBucuMocTell. [lonarue @ynknuu. I'paduk ¢pynkuuu. CBoiicTBa
bynkuuii. Jluneitnas yukmus, e€ rpaduk. ['padux dynkumumn y = |x|. I'paduyeckoe
pELICHUE JTUHEWUHBIX YPABHEHUM U CUCTEM JINHEWHBIX YPABHEHUN.

8 KJIACC
Yucia u BbIYUCICHUS

KBagpartneiit kopers u3 uucna. [lonstue 06 upparmonanabHoM guciie. JlecsiTuaabie
NpUOIMKEHUsT UppaluoHaibHbIX yuceld. CBoicTBa apu(METHUECKUX KBaJAPATHBIX
KOpHEW U MX MPUMEHEHHE K MPeoOpa30BaHUIO YHUCIOBBIX BHIPAXKEHUN U BHIYHCICHUSIM.
JIeMCTBUTENBHBIE YHCIIA.

Crenenb ¢ 11eIbIM MOKa3aTesneM U e€ cBoiicTBa. CtangapTHas 3alKCh YKCIA.

AJaredpanyeckue BbIpaKeHHUs1
KBanpathbiii TpéxwieH, pa3joKeHHE KBaJpaTHOIO TPEXUIEHA Ha MHOXXHUTEIH.
AnreOpanyeckas 1po0b. OCHOBHOE CBOMCTBO anredpanyeckoit qpoou. Crnoxenue,
BBIUMTaHKE, YMHOKEHUE, JIEICHNE anre0pandeckux qpooeil. ParmonanbHbie BRIpaXKESHUS
U UX MpeoOpa3oBaHuUe.
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YpaBHeHMs U HEPAaBEHCTBA

KBagpatHoe ypaBHeHue, (hopmyja KOpPHEW KBagpaTHOro ypaBHeHUs. Teopema
Buera. Pemienne ypaBHeHHI, CBOAAIIMXCSA K JUHEWHBIM M KBagpaTHeIM. [Ipocrenmme
JTpOOHO-palMOHATIbHBIEC YPABHEHMUSI.

['padmyeckas MHTEpHpeTanusi ypaBHEHHA C JBYMsS TMEPEMEHHBIMU M CHUCTEM
JIMHEWHBIX YPAaBHEHHM C ABYMS NIEPEMEHHBIMU. [ [pumepsI peleHus CucTeM HETMHEMHBIX
YPaBHEHUU C IBYMS IIEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 anreOpanyeckuM criocoooMm.

HucnmoBble HEpPAaBEHCTBA U HUX CBOMCTBA. HepaBEeHCTBO C OJHOW NEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHEHHbIE HEPaBEHCTBA C OJHOM NepeMeHHOo. CucTeMbl
JIMHEMHBIX HEPABEHCTB C OJIHOW NIEPEMEHHOM.

DOyHKUMHA

[Tonsitue pynkunu. OOIacTh ONpENENeHUs U MHOXKECTBO 3HAYEHUN (PYHKIMH.
CnocoOsbI 3a1aHus QyHKUIUM.

I'padux pynkumu. Urenue cBoilcTB pyHkumu no e€ rpaguky. Ilpumeps! rpadukxon
(GyHKUHNA, OTPa’KaIOIINUX PEATTbHBIE MPOLECCHI.

@OYHKIMH, ONUCHIBAIOIINE MPSIMYIO U 00paTHYIO MPONOPIUOHAIBHBIE 3aBUCUMOCTH,
ux rpaguku. Oynkuun y = X2,y = X3,y =Vx, y=|x|. 'paduueckoe pemieHne ypaBHeHuU
Y CHCTEM YPaBHEHUHU.

9 KVIACC
Yucsia 1 BbIYMCJICHUS

PanmonaneHple 4Yucna, HUppalMOHAIbHBIE YKCIA, KOHEYHbIE M OECKOHEUYHBIE
JeCATHUUHbIE TpoOu. MHOXECTBO AEUCTBUTEIBHBIX UMCEN, JEHCTBUTENbHBIE YUCIIA KaK
OecKOHEUHbIE JecATUYHbIe JApoOu. B3anMHO OJHO3HAUYHOE COOTBETCTBHUE MEXY
MHOKECTBOM JIEMCTBUTENIBHBIX YUCEN U KOOPIUHATHOU MPSIMOM.

CpaBHeHue JIEUCTBUTEIIBHBIX yucel, apupMeTuyecKue NENCTBUS
C ICUCTBUTEIILHBIMU YU CIIAMM.

Pa3smepsl  OOBEKTOB  OKpYXKAIOLIETO  MHpa,  JUIMTENBHOCTh  IPOLECCOB
B OKpY’KarollleM MUpeE.

[TpuOmmk€HHOE 3HAa4YEHHE BEIMYMHBI, TOYHOCTh MNpHOIKeHus. OKpyTrieHue
yucen. [Ipukuaka v onieHKa pe3yJbTaTOB BBIYMCIICHUN.

YpaBHeHus U HEPABEHCTBA

JluneniHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOIAIIMXCS K JIMHEHHBIM.

KBanparHoe ypaBHeHue. Pemienue ypaBHEHUH, CBOIAIIMXCS K KBAJAPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHHsT ypaBHEHUW TPETbEd W YETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM HAa MHOKUTEH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHUH. PemeHne TEKCTOBBIX 3ajay
anreOpanyeckuM METOJIOM.

YpaBHeHue c AByMsl NEepeMEeHHbIMHM M ero rpaduk. Pemienuwe cuctem aByx
JIMHEWHBIX YPABHEHUH C IBYMs [IEPEMEHHBIMU. PerieHue cucTeM IByX ypaBHEHHUI, OTHO
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U3 KOTOpBIX JIMHEWHOE, a Jpyroe — BTOpod cTeneHu. ['padpuueckas
WHTEPIIPETAlNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemenne TEKCTOBBIX 3ajay  alreOpanyecKum

crioco6oM.YucnoBble HEpaBEHCTBA U UX CBOWCTBA.

Pemienne JMHEMHBIX HEPABEHCTB C OJHOM IepeMeHHOU. Pemenue cucrem
JMHEWHBIX HEPAaBEHCTB C OJHOW mnepemeHHOM. KBaapaTHble HepaBEeHCTBA.
['padmyeckass uwHTEpHpeTanusi HEPABEHCTB U CHCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMHU.

DOyHKIUU
KBanparuunas ¢pynkius, e€ rpaduk u coiictsa. [lapabosna, koopauHaThI
BEPILIMHBITIAPAO0IbI, OCh CAMMETPUU TTapadoIIb.
I'padukn byHkumid: y = £x, y= #x+b, y= k, y=x3y=+x y=
|xl,

U UX CBOMCTBA.

YucsioBbIe OCTEA0BATEILHOCTH U IIPOrPEeCCHH

[loHATHE YMCIIOBOM MOCIEIOBATEIBHOCTH. 3aJaHUE IOCIIEI0BATEIBHOCTH
peKyppeHTHOM (hopMyJoit u popMyIIoi N-TO YJieHa.

Apudmernueckas U reomerpuyueckas mnporpeccun. Dopmynbl N-TO yjeHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOrpeCCuil, CyMMbI IEPBBIX N YICHOB.

N300pakeHre WiIeHOB apu(PMETHUYECKOM U TEeOMETPUUYECKOW Mporpeccuit
TOYKaMU HAa KOOPAWHATHOW TJIOCKOCTH. JIMHEWHBIA U 3KCHOHCHIUAIBHBIA POCT.
CoxHbIE IPOLICHTBHI.

10 xkaacc
Yucna u évluucieHus
IToBTOpeHNEe MaTepuajia Kypca MaTeMaTHKH, ajaredpbl 5-9 Kiaccos.
IMoaroroBka k OI'D u I'BD
JlecTBUTEIbHBIE YHCJIA
PammonanpHbie yncia, UpparMoHaIbHBIC YKCIIa, KOHCUHbIE U OCCKOHECUHBIC
JeCATHYHBIC TPpOOH. MHOXECTBO IEMCTBUTEIBHBIX YHCEIT; ICHCTBUTEIbHBIC YHCIIa
KaKk OCCKOHEUHBIE JeCATHYHBIC IpoOu. B3amMHO O7HO3HAYHOE COOTBETCTBHE
MEXY MHOKECTBOM JIEMCTBUTEIBHBIX YUCEI U KOOPAUHATHOW MIPSAMOM.
CpaBHeHHE JCHCTBUTENIBHBIX YHCEN, apuPpMETUUECKHUe JECUCTBUS C
JICUCTBUTEIbHBIMU YHCIIAMU.
N3mepenusi, mnpudIMKeHUsI, OLIEHKH
PazMepbl 0OBEKTOB OKPYKAIOUIET0 MHpPA, JIUTEILHOCTH MPOIECCOB B
OKPYKAIOIIEM MUPE.
[IpubnmxEnHoe 3HA4YEHUE  BEJIWYMHBI, TOYHOCTb  MNPUOTUKEHUS.
Oxkpyrnenue yucen. [Ipukuka v olieHKa pe3yJbTaTOB BIUUCICHUN.
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Ypaenenus u nepasencmea

YpaBHeHuUs ¢ OXHOM NepeMEeHHOM

JluneriHoe ypaBHeHUE. PenmieHue ypaBHEHHM, CBOIAIIMXCS K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. PelieHne ypaBHEHH, CBOASIINUXCS K KBAJPATHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl pemieHns ypaBHEHUN TPETbEUW M YETBEPTOMN
CTEIIEHEN Pa3JI0)KEHUEM HA MHOKUTEH.

Pemenune JIpOOHO-PaLMOHATIBHBIX YPaBHEHUM.

Pemenne TeKCTOBBIX 3a/1a4 aJireOpandecKUM METO/I0M.

CucreMbl ypaBHeHUI

VYpaBHeHHe ¢ ABYMs MEPEMEHHBIMU U ero rpaduk. Perienue cuctem IBYX
JIMHEWHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU. Penienue cucrem 1ByX ypaBHEHMH,
OJHO M3 KOTOpBIX JHHEHHOe, a Japyroe — BTopoil crtemenu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHHM C IBYMs IEPEMEHHBIMH.

Pelienne TEKCTOBBIX 3aj1a4 aNreOpanyeckuM CIiocoOOM.

HepaBencrBa

YucnoBble HEPABEHCTBA U KX CBOWCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NEpeMEHHOW. PemieHne cucrem
JUHEWHBIX HEPABEHCTB C OJHOM mnepemMeHHOM. KsanpaTtHele HepaBeHCTBaA.
['padmyeckas MHTEpHpeTaldss HEPABEHCTB M CUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMU.

Dynkuyuu

KBagpatnunas ¢ynkuus, e€ rpaguk m cpoiictBa. Ilapaboisa, xkoopauHaThI
BEPUIMHBI 1apadO0JIbl, 0Cb CAMMETPHUH Mapa0OJIbI.

I'papuxu ¢ynxmmii: ¥y = kx, y = kx + b, y = ax* + bx + c,
y = ax? y = ax3,y =Vx ,y = k u ux coiicrsa.

Yucnoewvie nocnedosamenvnocmu
OmnpenesieHue H coco0bI 3aJaHUSA YUCJIOBBIX MOCTEA0BATEIbLHOCTEN
[IoHsATHE YMCIIOBOM MOCIEAOBATEIBHOCTH. 3aJaHUE IOCIEHOBATEIIBHOCTH
peKyppeHTHOI dhopmynon u GopmyIoil N-ro yieHa.
ApudmMernyeckasi M reoMeTpUYECKas IPOrpeccuu
Apudmernueckas U reoMmerpuueckas mnporpeccuu. PopMyibl N-ro wieHa
apu(PpMETUYECKON U T€OMETPUUECKON MPOrPeCCHil, CYMMBI IIEPBBIX N YJIEHOB.
N300paxkeHre 4ieHOB apu(METUYECKOW M TeOMETPUYECKOW MpOorpeccuit
TOYKaMU HAa KOOPJIMHATHOM IUIOCKOCTHU. JIMHEMHBIM M DKCIIOHEHIIMAIIBHBIA POCT.
CI10HBIE NPOLICHTBHI.
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INPEAMETHBIE PE3YJIBTATbHI

[IpenMeTHble  pe3ynbTaThl  OCBOCHMS ~ NIporpaMMbel  y4eOHOro  Kypca
K KOHILy OOy4eHHUs B / KJacce:

Yucia 4 BbIYUCICHUS

BbInonHATE, coueTast yCTHbIE U MUCbMEHHBIE TPUEMBI, apU(PMETUUECKUE JECTBUS
C pallMOHAJIbHBIMU YUCIIAMH.

HaxoauTh 3Ha4eHHs] YUCTOBBIX BBIPAKECHHI, MPUMEHITH Pa3HOOOpa3HbIE CLIOCOObI
U TIPUEMBI BBIYUCIICHUS 3HAUEHUN TPOOHBIX BBIPAKEHUH, COAEPKAIINX OOBIKHOBEHHBIE
U JICCATUYHBIC APOOH.

[lepexoauTe OT oOAHOW (OPMBI 3amUCH 4UCeN K Apyroud (mpeoOpa3oBbIBaTh
JECATUYHYIO ApOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH
B OECKOHEUHYIO JIECATUYHYIO IPOOb).

CpaBHUBAaTh U YIOPSIOYMBATH PALIMOHATIBHBIE YUCIIA.

OKpyrJIATh YuCIa.

BBINONHAT NPUKUAKY W OLIEHKY pe3yjbTaTa BBIUYMCIEHUM, OLUEHKY 3HAYEHUU
YUCJIOBBIX BBIPAKEHUW. BBIMOMHATE ACHCTBUSA €O CTENEHSMU C HATypaJbHBIMU
MOKa3aTeJISIMH.

[IpuMeHATh TPU3HAKU JEIMMOCTH, PAa3JIOKEHUE HAa MHOMKUTEIM HATypaJbHBIX
YHCEJL.

PemaTte mpakTHKO-OpUEHTUPOBAHHBIC 3a1a91, CBSI3aHHBIC C OTHOIIICHUEM BEJTUYHH,
MPOTMOPIIMOHAIEHOCTRIO  BEJTMYMH, TMPOICHTAMHU, HMHTEPIPETUPOBATh PE3YIbTATHI
pEIIeHMs 3a/1a4 ¢ y4ETOM OTpaHUYEHUH, CBI3aHHBIX CO CBOMCTBAMH PacCMaTPHUBAEMBIX
OOBEKTOB.

AuredpanvecKue BbIpasKeHHUs

Ucnonb3oBaTh aire0pandeckyrd TEPMHUHOJIOTHIO UM CHUMBOJIMKY, TPUMEHSThH €&
B IIPOIIECCE OCBOCHMS y4eOHOr0 MaTepuaa.

HaxoguTe 3HaueHuss OyKBEHHBIX BBIPOKCHUN TMpPU 3aJaHHBIX 3HAYCHUSIX
MIePEMEHHBIX.

Brimonuate npeoOpa3oBaHus 1E€JIOTO BBIPAKEHHST B MHOTOYJIEH MPUBEICHUEM
MOIOOHBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.

BpInonHATh yMHOXKEHHE OJHOWIEHA HA MHOTOWIEH U MHOTOYJIEHA HA MHOTOYJIEH,
MPUMEHSATH (DOPMYITBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcylIecTBIATh PA3JIOKEHUE MHOTOUJICHOB HA MHOXKHUTEIIN C TIOMOIIBIO BEIHECEHUS
3a CKOOKM OOIIEro MHOXUTEIS, TPYNIUPOBKU ClIaraeMblX, MpPUMEHEHUs (opmyl
COKPAIIEHHOTO YMHOXKECHHUS.

[IpumensaTe mpeoOpa3oBaHUs MHOTOWICHOB IS PEIICHUS Pa3IMYHBIX 3a/ad
13 MaTeMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEATHbHOMN MPAKTUKH.

HUcnonws30BaTh  CBOMCTBA  CTENEHEM C  HATypalbHBIMM  ITOKAa3aTEISIMU
TS TIpeoOpa3oBaHus BHIPKCHUH.

YpaBHeHUS U HEPABEHCTBA
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Pemate JIMHEWHBIE ypaBHEHMS C OHOM IEPEMEHHOW, IPUMEHSIS ITpaBUa Iepexoia
OT HMCXOJHOI'O YPaBHEHHsS K PaBHOCWIBHOMY eMy. lIpoBepATbh, ABISIETCS JM YHCIIO
KOPHEM YpaBHEHUS.

[IpumensTh Tpaduyeckue METOJbl MPU PEIICHUU JIUHEWHBIX YpPaBHEHUM M UX
CUCTEM.

[TonGupate IpUMepsl Hap YKCEN, SBISIOIUXCA PEILICHUEM JIMHEHHOTO ypaBHEHUS
C IBYMS ITIEPEMEHHBIMHU.

CtpouTh B KOOPJAMHATHOW IUIOCKOCTH TpaduK JTUHEHHOTO ypaBHEHHUS C JBYMs
IEPEMEHHBIMHU, M0JIb3YSCh I'pa)UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemrars cucTeMpl IByX JINHEMHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU, B TOM YHCIIE
rpaduyecK.

CocTtaBisaTe 1 pemaTh JUHEWHOE YPABHEHUE WJIM CHCTEMY JIMHEMHBIX YPAaBHEHUU
[0 YCJIOBHUIO 3aJa4d, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4u
ITOJTyYEHHBIN PE3yJIbTaT.

DOyHKIUU

N3o0paxkath Ha KOOPAMHATHON MpPSMONM TOYKH, COOTBETCTBYIOLIWE 3aJaHHBIM
KOOpJAMHATaM, JIy4d, OTPE3KH, HWHTEpBaJbl, 3alUChIBATh YMCJIOBBIE MPOMEKYTKU
Ha ajareOpanvyeckoM S3bIKE.

OtMeuath B KOOPJAMHATHOM IJIOCKOCTH TOYKH 10 3aJaHHBIM KOOPJIMHATAM, CTPOUTD
rpaduku muHEHHBIX GyHKUIMA. CTpouTh rpadux GyHKINHA Y = |X|.

OnuceIBaTh ¢ NOMOUIBIO (DYHKIIMI M3BECTHBIE 3aBUCUMOCTH MEK]y BEJIMYWHAMM:
CKOPOCTb, BpEMsl, PACCTOSIHUE, LI€HA, KOJINYECTBO, CTOMMOCTb, IPOU3BOJUTEIBHOCTD,
BpeMsi, 00bEM pabOTHI.

Haxonuth 3HaueHre GyHKLIMH 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuid crnoco0® TMPEeACTABICHUS W aHaiu3a HWH}OpManuw,
U3BJIEKaTh U MHTEPIPETUPOBATh MH(OPMALIUIO U3 TPapUKOB pealbHbIX MPOLECCOB U
3aBUCUMOCTEH.

[IpenMeTHbIC pe3yIbTaThl OCBOCHHS NPOTpaMMbI y4eOHOTO Kypca K KOHILY
oOyuenwus B 8 Kjacce:

YucJa v BbIYHCTECHUA

Hcnonb30BaTh HayalbHBIE MPEICTABICHUSI O MHOXKECTBE JACHCTBUTEIIBHBIX YUCE
JUISL CpaBHEHUS, OKPYTJICHHMsS] M BBIUMCICHUHN, W300pakaTh JEHCTBUTENBHBIC YHCIIA
TOYKaMH Ha KOOPAUHATHOM IIPSMOM.

[IpumensaTe TOHSATHE apUMETHYECKOrO  KBAJApPaTHOTO KOPHS, HAaXOIUTh
KBaJIpaTHbIE KOPHHU, WCHOJB3YSd TMPU HEOOXOJUMOCTH KaJIbKYJISTOP, BBIMOIHAITH
npeoOpa3oBaHusl BBIPAKECHUM, COAEpKAIMX KBaJpaTHbIE KOPHH, UCIIOJIL3Ysl CBOMCTBA
KOpHEM.

Hcnonb30BaTh 3anmucy OOJIBIIMX M MaJIbIX YHCEN C IIOMOIIBIO AECATUYHBIX ApoOei
u creneHen yucina 10.

AJiredpanyeckue BbIPaKeHHA
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[IpuMeHATh MOHSATUE CTETIEHU C LEIbIM MTOKa3aTesIeM, BBIIIOJIHATH MPe0Opa30BaHMUS
BBIPKEHUI, COAECPKALIUX CTENEHU C LEIbIM ITOKA3aTEIEM.

BBINONHATE  TOXKIECTBEHHbIE NPEOOPa30BaHUs PALMOHAIBHBIX  BBIPAXKEHUUN
Ha OCHOBE IPaBUJI IEUCTBUI HaJl MHOTOWICHAMH U aJIreOpanyecKUMHU IPOOSIMH.

PacknanpiBaTh KBagpaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[IpumensaTy mnpeoOpa3oBaHUsS BBIPAKEHUW MJIsi PEIICHUS pPAa3IUYHbIX 3ajad
U3 MAaTEMATHKH, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.

YpaBHeHNS U HEPABEHCTBA

Pemlare JnMHENHBIE, KBaJpaTHbIE YpPAaBHEHHUS W pALMOHAIBHBIE YPaBHEHMUS,
CBOJISIILIMECS] K HUM, CUCTEMBI IBYX YPAaBHEHUM C JBYMS IEPEMEHHBIMH.

[IpoBOaUTH mpoOCTEUIINE UCCIECAOBAHUS YPABHEHUN U CUCTEM YpPaBHEHHUI, B TOM
Yyucjie € NpPUMEHEHUWEM TIpadHuyuecKux MpeACTaBICHUN (ycTaHaBIMBAaTh, MUMEET JIU
YpaBHEHUE WA CUCTEMA YPABHEHUH PEILIEHUs, €CII UMEET, TO CKOJIBKO, U TIPOYEE).

[lepexonuTth OT cI0BECHON (OPMYIUPOBKH 3a7auu K €€ anreOpandyeckord MoJeiu
C NTOMOILIBIO COCTAaBJIEHUS YpaBHEHUS WM CHUCTEMbl YpaBHEHUH, WHTEPHPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 33J1a4M MOJYyYECHHBIN Pe3yJIbTar.

[IprMeHSATh CBOWMCTBAa YUCIOBBIX HEPABEHCTB JJISI CPABHEHHUSI, OLICHKH, PELIaTh
JVHEWHbIE HEPaBEHCTBA C OJHON MEPEeMEHHOM M MX CHUCTEMBbI, JaBaTh IrpapUuecKyro
WJUTIOCTPALIMIO MHOKECTBA PELIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[lonumath M UCHONB30BaTh (PYHKIMOHAIBHBIE MOHSATHS W A3BIK (TEPMUHBI,
CUMBOJIMUECKHE O0O03HAUCHMS), OMpEeACNsITh 3HaueHHEe (QYHKIUMU 10 3HAYCHUIO
aprymMeHTa, ONpeAeisaTh CBOMCTBA PYHKIMHU 1O €€ rpauKy.

Crtpoutb rpaduku 37€MEHTapHBIX PYHKIUN BUIA!

y="" y= x2 y= x3,y = VX, y = |x|, onucsiBath cBOiicTBa YNCIOBOI QYHKIHH
X

1o e€ rpaduky.

[IpenMeTHbIC pe3yIbTaTBl OCBOCHHS NPOTpaMMbI y4eOHOTO Kypca K KOHILY
oOyuenwms B 9 Kjacce:

YucJa v BbIYHCTECHUA

CpaBHMBATH U YIIOPSIAOUYNBATH PAITMOHATIBHBIE U UPPAIMOHAJIBHBIE YKCIIA.

Bemonuare apudmernyeckue MEHCTBUS C PAlMOHANBHBIMU YHCIIAMH, COYETast
YCTHBIE W TIMCbMEHHBIE TPHUEMBI, BBINOJHATH BBIUMCIEHUS C HWPPaAlUOHAIBHBIMU
YHCIaMH.

HaxonuTh 3Ha4YeHHs CTENEHEW C LEIbIMH MOKA3aTeIsIMU W KOPHEW, BBIYUCIIATH
3HAYCHUS YMCIIOBBIX BBIPAKECHUM.

OKpyraiaTh  JI€UCTBUTEIbHBIC YHUCIA, BBINOIHATH NPUKUJKY  pe3yJibTaTa
BBIUHCIICHUN, OLICHKY YMCIJIOBBIX BBIPAKECHUMU.

YpaBHeHus U HEPABEHCTBA
Pewrars nuHelHbIE W KBaJpaTHBIC YPaBHEHUSA, YPAaBHEHUsS, CBOIALIMECS K HUM,
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npocTeiine ApoOHO-palMOHaIbHbIE YPaBHEHHUS.

Pemars cucTeMpl IByX JIMHEMHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU U CUCTEMBI
JBYX YPaBHEHHUM, B KOTOPBIX OJHO YPaBHEHUE HE SBISACTCS JTMHEHHBIM.

Pemate TekcToBBIE 3a7aun anreOpandeckuM CocoOOM € IMOMOIIBIO COCTaBIECHUS
YPaBHEHUS WM CUCTEMBI JBYX YPABHEHUN C IBYMsI IEPEMEHHBIMH.

IIpoBoauTE MpOCTEUIINE UCCIECAOBAHUS YPABHEHUW M CHUCTEM YPaBHEHHUH, B TOM
qycie C NPUMEHEHHEM TrpauuecKuX NpeJCTaBICHUN (yCTaHABIMBATh, HUMEET JIU
YpaBHEHUE WA CUCTEMA YPABHEHUH PELLIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIPOYEE).

Pematp nuHeliHbIE HEPABEHCTBA, KBAIpaTHbIE HEPABEHCTBA, N300pakaTh pELICHHUE
HEPABEHCTB Ha YMCJIOBOW MPSIMOM, 3alUCHIBATH PEIIEHUE C IOMOIIBIO0 CUMBOJIOB.

Pemate cucTeMBbl JMHEMHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKIHOYAKOLIUE
KBaJIpaTHOE HEPABEHCTBO, M300pakaTh PELICHUE CUCTEMBbl HEPABEHCTB Ha YHMCIOBOU
IIPSAMOM, 3aIIMCHIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PELLICHUH PA3IMYHbIX 3a1a4.

DOyHKUMHA
Pacrio3naBaTh (QyHKUMM H3y4eHHBIX BHJOB. Iloka3piBaThb cXeMaTHUECKU
pacmojoXeHne Ha KOOPAWHATHOW IJIOCKOCTH TpadukoB (GYHKIUN BUma: Yy = KX,

y=#x+b, y= f, y=ax2+bx+c, y= x3, y= % y=|x| B 3aBucumMoctH

X
OT 3HaYeHUN KO3 (PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKITUH.

Crpouts M wu300paxkaTb CXEMaTH4YECKHM TrpaduKu KBaJAPATUUHBIX (PYHKIUH,
OIKCHIBaTh CBOWCTBA KBAaIPAaTUUHBIX (DYHKIIUI 1O X TpaduKaM.

Pacno3naBaTe KBaapaTH4HylO (YHKLIHMIO 1O (opmylsie, TPUBOAUTH MPUMEPHI
KBaJPaTUYHBIX QYHKLIHUNA U3 peabHOM KU3HU, QU3UKU, TEOMETPUU.

YucsioBbIe OCTEA0BATEILHOCTH M NIPOrPEeCCUH

Pacnio3znaBaTh apu(pMeTHUECKYI0 M TEOMETPUUECKYIO MPOTPECCUH MPU Pa3HbIX
cnoco0ax 3agaHusl.

BbINOMHATE BBIYMCIIEHUS C UCTIOIb30BaHUEM (HOPMYII N-T0 YjieHa apuPpMETHUECKON
Y TEOMETPUYECKON MMPOTPECCHUM, CYMMBI IIEPBBIX N YJIEHOB.

N300paxaTh WieHbI OCIEA0BATEILHOCTH TOYKAMU Ha KOOPAMHATHOM MJIOCKOCTH.

Pemrars 3agaum, CBsI3aHHBIE C YMCIOBBIMU IOCJIENOBATENBHOCTIMH, B TOM YHCIIE
3aJ1aud U3 peajJbHOM KU3HU (C UCIOIB30BaHUEM KaJIbKYyIATOPa, HU(PPOBBIX TEXHOIOTHA).

10 knace
Yucna u eviuucnenusn

BrImonHATE, coueTast yCTHBIE U MMCbMEHHBIC MPUEMBI, apu(METHIECKUE ACHCTBUS
C palMoHaJIbHBIMU YHCIIAMHU.

HaxoauTh 3HaueHUS YUCIOBBIX BHIPAKEHUN; MPUMEHSATH Pa3HOOOPa3HbIE CIIOCOOBI
U IPUEMBI BBIUMCIICHUS 3HAYCHUH JPOOHBIX BBIPAXKEHHUM, COAEPKAIINX OOBIKHOBEHHBIC
U JIECATUYHBIC JPOOH.

[lepexon ot oaHOM (hOpPMBI 3aITUCH YUCEN K ApYroi (mpeoOpa3oBbIBaHKE
JECATHUYHOM TpoOH B OOBIKHOBEHHYIO, OOBIKHOBEHHO B JIECATUYHYIO, B YACTHOCTH
B OCCKOHEUYHYIO JIECSITHYHYIO TPOOB).
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OKpyraars yucia.

[IpuMeHsAT, TIOHATHE apU(PMETHYECKOr0  KBAJAPATHOTO  KOPHS; HAXOJUTh
KBaJpaTHbIE KOPHHU, HCIIOIB3Yysd TMPU HEOOXOAUMOCTH KaJIBKYJIATOP; BBIMOJIHITH
npeoOpa3oBaHUs BBIPAKEHUH, COJEpIKAIIUX KBaJApaTHbIE KOPHH, MCIOJIb3ys CBOWMCTBA
KOpPHEHU.

BBINONHATH IEWCTBUS CO CTENIEHSAMU C HATYPaJbHBIMU ITOKA3aTEISIMU.

PemaTte mpakTUKO-OpHEHTUPOBAHHBIE 3aJ1a4l, CBSI3AHHBIE C OTHOIICHUEM BEJIMYMH,
MPONOPIHUOHAIIBHOCTEIO ~ BEJIMYWH, MPOIEHTAMHU; HWHTEPIPETUPOBATh PE3YIbTATHI
pelIeHus 3a7a4 ¢ Y4ETOM OIpaHUYCHMI, CBA3aHHBIX CO CBOMCTBAMHU PacCMaTPHUBAEMbIX
0OBEKTOB.

Ypaeunenua u nepasencmea

Pemate nuHElHbIE ypaBHEHUA C OJHOM MEPEMEHHOM, NMPUMEHSS IMpaBUiIa
repexoa OT UCXOIHOTO YPABHEHUS K PABHOCUIIBHOMY EMY

Pemate cuctembl JBYX JMHEHHBIX YPAaBHEHMH C JABYMs NEPEMEHHBIMH, BTOM
yucie rpauyecKu.

PemaTe kBaspaTHbie YpaBHEHUSI U PAllMOHAIBHBIC YPABHEHHUS, CBOMSIIUECIK HUM,
CHUCTEMBI IBYX YPABHEHUH C JIBYMS IEPEMEHHBIMH.

[IprMeHSITh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJII CPABHEHMS, OLICHKH;PEIIAThH
JIMHEMHBIE HEPABEHCTBA C OJIHOW MEPEMEHHON U UX CUCTEMBI; JaBATh

rpadUuecKyr0 HWJUTIOCTPALIMI0 MHOXKECTBA pPELICHUM HEPaBEHCTBA, CHUCTEMBbI
HCPABCHCTB.
Dynxkuyuu
Pacmio3naBatn (bYHKI_[I/II/I HN3Y4YCHHBIX BHJOB. IToka3wBaTh cXeMaTUYECKU
pPacroioKeHNE Ha KOOPAMHATHOM TJIOCKOCTH rpauKoB (DYHKIIMIA BUIA:
y=k, y=k<+b y=zad+bx+cy=ady=axdy =vx ,y= k B-

3aBUCUMOCTH OT 3HaUeHUI KO3 (ULIMEHTOB; ONUCHIBATh CBOMCTBA (PYHKIIUH.
Apupmemuueckan u ceomempuueckan npozpeccuu

BbINOMHATE BBIYMCIEHUS € UCIOJB30BaHUuEM (popMy N-ro uieHaapuMeTnyeckoit
Y TEOMETPUYECKOU MPOTrPECCUl, CYMMBI IEPBBIX N YJICHOB.

N3006paxaTh 4ieHbl IOCIEI0BATEIBHOCTH TOUKAMHU Ha KOOPIMHATHOMIIIIOCKOCTH.

Pemate 3a1aum, CBSI3aHHBIE C YHMCIIOBBIMU IOCIEAOBATEIBHOCTIMH, B TOM YHUCIIE
3alayd M3 peajbHOM KU3HM (C HCIOJIb30BAHUEM KaJIbKYJATOpPa, LU(POBBIX
TEXHOJIOTHH).
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PABOYAS NTIPOI'PAMMA YYEBHOT' O KYPCA «I'EOMETPUSA»
B 7-9 KUIIACCAX

MHNOACHUTEJIBHASA 3AIIMCKA

['eoMeTpust Kak OJMH U3 OCHOBHBIX Pa3/IeNOB IIKOJIHHOW MATEeMAaTHKH, UMEIOIINN
CBOEH 11eTbi0 00€CIeunTh M3yUYEeHHE CBOMCTB M pa3MepoB (UTyp, UX OTHOIICHUA U
B3aMMHOE PACIOJIO)KEHUE, OMUPAECTCS Ha JIOTHYECKYIO, JI0KA3aTeIbHYIO JIMHUIO.
[leHHOCTh, W3y4YeHUsI TEOMETPUM Ha YPOBHE OCHOBHOTO o00IIero oOpa3oBaHus
3aKJIIOYaeTCss B TOM, 4YTO OOYy4YalOmMHCS YYUTCS TPOBOAMUTH JOKa3aTEIbHbBIE
paccykAeHUsl, CTPOUTHb JIOTMYECKUE YMO3AKJIIOUCHUsS, JOKa3bIBaTh HWCTUHHBIC
YTBEPKJACHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKICHUS
«OT TPOTUBHOTO», OTIWYATh CBOMCTBA OT MPHU3HAKOB, (POPMYyIHpPOBATH OOpATHHIC
YTBEPKICHUS.

BTOpoli 1IEHHOCTBIO HM3Yy4YEHUS TEOMETPUM SIBIISIETCS HCMOJb30BAHUE €€ Kak
WHCTPYMEHTA NPU PEUICHWH KaK MAaTeMaTUYeCKUX, TaK M MPAKTUYECKHX 3a]ad,
BCTPEYAIONIUXCS B peanbHOM *Ku3HU. OOydaromuiics: TOJDKEH HAyYUThCS ONpPEIeTUTh
reOMETPUYECKYI0 (DUTYpy, ONMUCATh CIOBAMU JAHHBIM 4YepTEX WM PUCYHOK, HAWTU
IJIOLIAAb 3€MENBHOTO0 y4YacTKa, PACCUUTaTh HEOOXOJIMMYIO IJIMHY ONTOBOJOKOHHOTO
Kabeyst uinu TpeOyeMble pa3Mephbl rapaxa JJsi aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYUCIIHUTENbHAS JIMHUS B U3ydeHUU TeoMmeTpuu. Ilpu pemeHun 3amay
MPAKTUYECKOI0 XapakTepa OO0y4YarolIMiCs YYUTCS CTPOUTh MaT€MaTHUYECKHE MOJAENU
peabHbIX KU3HEHHBIX CUTYyallui, IPOBOJIUTH BHIUUCIICHHUS U OLICHUBATh aJICKBATHOCTD
MOJIYYEHHOIO pe3yJibTaTa.

Kpaithe BaxxHO mNOMYEPKUBAThL CBSI3M TEOMETPUU C JIPYTUMH  y4EOHBIMU
npeaMeTaMy, MOTUBHUPOBATh MCIOJIb30BATh OMNPECICHUS] T€OMETPUUECKUX (DUryp U
MOHSATUM, JEMOHCTPUPOBATh MPUMEHEHUE MOJYYEHHBIX YMEHUM B (PU3UKE U TEXHUKE.
Otu cBs3uM HamOoJiee SipKO BUIHBI B Temax «Bektope», «TpuroHomerpuyeckue
COOTHOIIIEHUs», «MeTon koopauHat» u «Teopema ITudaropay.

VYuebnni kypc «l'eomeTpus» BKIIOYAET CIEIYIONIME OCHOBHBIC pa3Jieibl
conepkanus: «I'eomerprueckue (GUTyphl U X CBOMCTBaY, «M3MepeHne reOMeTpUIeCKUX
BEJIMUMH», «JleKapTOBBl KOOpIMHATBI Ha IUIOCKOCTH», «Bektopb», «/IBuxkeHus
riockocTy, «IIpeobpazoBanus Mog00US».

OOwiee 4yuCiIO YacoB, PEKOMEHIOBAHHBIX I M3yuyeHUss Y4eOHOro Kypca
«I"'eometpus», — 270 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HellelN0), B 8 Kjacce —
68 yacos (2 uaca B Hezem0), B 9 kiacce — 68 yacos (2 gaca B Hezeno), B 10 kmacce — 66
yacoB (2 yaca B HEICIIO).
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COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Hauanbnbie nonsaTus reometpun. Touka, mpsiMasi, OTPE30K, Jiyd. YToi. Bubl yrios.
BepTtukaibHble M CMEXHBIE yIUIbl. buccekrpuca yrna. JlomaHas, MHOIOYI'OJIBHHK.
[TapannenbHOCTh ¥ NEPIEHIUKYIIAPHOCTD IPSIMBIX.

Cummetpuunbie (urypbl. OCHOBHBIC CBOMCTBAa OCeBOWM cumMMmeTpuu. [Ipumepsl
CUMMETPHUH B OKPYXKAIOIIEM MHpE.

OCHOBHBIE ITOCTPOEHUS C MOMOLIBIO IUPKYJIA U JIMHEWKU. TpeyronbHuk. Beicora,
MeanaHa, OMCCEKTpUca, X CBOMCTBA.

PaBHOOEIpeHHBIN U paBHOCTOPOHHUHN TPEYroJibHUKU. HepaBeHCTBO TpeyroabHUKA.

CBoiicTBa ¥ TpU3HAKU PaBHOOEIPEHHOro TpeyrojbHUKa. lIpu3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBONCTBAa M NPU3HAKK NAPAUIEIBHBIX MNpsAMBIX. CymMMa yIJIOB TPEYrOJbHUKA.
Breninue yriel TpeyrojbHUKA.

[IpsmoyrosbHbIii ~ TpeyroJpHUK.  CBOMCTBO  MEIHWAaHBI  IPSMOYIOJIBHOTO
TPEYTOJbHUKA, MPOBEAEHHOM K runoreHyse. [Ipu3Hakum paBeHCTBa NPAMOYTOJIBHBIX
TPEYrojabHUKOB. [IpsMOyrosbHbIi TpeyroasHuK ¢ yriaom B 30°.

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE
JIOMaHOM, TeopeMa 0 OO0JIbILIEM YyTJIie U OOJIbILIEH CTOPOHE TpeyroibHUKa. [lepnenaukysap
Y HaKJIOHHAs.

I'eomeTpuueckoe mecTo ToYeK. buccekTprca yria U CepeIuHHbIA NEPIEHIUKYIISP
K OTPE3Ky KaKk F€OMETPUUECKHE MECTA TOYEK.

OKpy>KHOCTb M KpYT, XOpJla U JUAMETP, UX CBOWCTBA. B3auMHOE pacmnosoxeHue
OKpy’)KHOCTH M mnpsMou. KacarenpHasd u cexkymas K OKpPYKHOCTH. OKpyKHOCTBD,
BIIMCaHHAasA B yroJl. BnucanHas u onvcanHas OKpy>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYereipéxyronpHuku. [lapamnenorpamm, ero npusHaku U CBOMCTBa. HacTHbIE
ClIly4au apajijiesiorpaMMoB (IIPSIMOYTOJIBHUK, pOMO, KBaJIpaT), UX MPU3HAKU U CBOMCTBA.
Tpanenus, paBHOOOKas Tparmenws, €€ CBOMCTBa U Mpu3HaKu. [IpsiMmoyronpHas Tpamnerusi.

Meron yaBoenust meauansl. LlentpanbHas cumMmerpus. Teopema Paneca u reopema
O MPOTMOPLMOHATBHBIX OTPE3KAX.

CpenHue TMHUAM TPEYTOJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyroiabHHKA.

[TogoOue TpeyronbHUKOB, KodpduimeHT mnogodbus. Ilpusnakum momoOus
TpeyroapHUKoB. [IpruMeHeHne mogo0ust Mpu peleHu: MPAKTHYECKUX 3a1a4.

CgoiicTBa 1momaaeii reoMmerpuueckux ¢uryp. Dopmynbl IS IUIOHIAAN
TPEYroJIbHUKA, TapajuienorpaMmma, pomba u Tpaneruu. OTHOIIEHWE TUIOMIAACH
noJ00HBIX GUryp.

Bpruncnenune 1uiomanei TPEyroJibHUKOB M MHOTIOYTOJBHHMKOB HA KIJIETYaTOM
Oymare.
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Teopema I[ludaropa. I[lpumenenne teopemsr Iludaropa mnpu permenun
MPAKTHYECKHX 3a7ad.

CuHyc, KOCHHYC, TaHI€HC OCTPOrO yria MPSAMOYTOJbHOTO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKACCTBO. TpUTOHOMETpHUeCKHe (YHKIIUU
yraosB 30°, 45° u 60°.

BrmcanHble W LIEHTpaJbHBIC YIJIBI, YTOJ MEXAY KacaTelbHOW U XOPIIOM.
Yrael  MeXay ~XOopAaMH M CeKyIIMMH. BrucaHHble U ONHCaHHBIC
YeTHIPEXYTONPHUKNA. B3anMHOE pacroyio)keHue IBYX OKpyxkHocTel. Kacanue
OKpykHOCTeH. OOI1I1e KacaTelIbHbIE K ABYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TtaHreic yriamoB ot 0 gmo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. POPMYIIBI IPUBEICHUSI.

Pemienne TpeyroapbHUKoB. TeopemMa KOCMHYCOB W TEOpPEMa CHHYCOB.
Pemienne mnpakTUYeCKUX 3a7ad C MCIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB H
TEOPEMBI CUHYCOB.

[IpeobpazoBanue noaoous. [lono6rue cCOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 MNpPOU3BENECHUHU OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYIIUX, TEOpeMa O KBajpaTe KacaTeJIbHOM.

Bekrop, amuHa  (MOIyNb)  BEKTOpa, COHAINpaBJICHHBIE  BEKTOPHI,
MPOTUBOIOJIO)KHO  HAMNpPaBJICHHBIE  BEKTOPHI, KOJUJIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OMEpalliyd HaJ BEKTOpamu. Pa3znoxeHue BEKTOpa IO JIBYM
HEKOJIJTMHEApHbIM BekTopaMm. KoopauHathl BEKTOpA. CkansipHoe
MPOU3BEJICHUE BEKTOPOB, MPUMEHEHUE ISl HAX0KICHUS IJTUH U YTJIOB.

10 xaacc

JlekapTOBbl KOOpAMHATBI HA  IUIOCKOCTH. YPaBHEHUS IIPSAMOM U
OKPY’KHOCTH B KOOPAMHATAaxX, IEPECEUYCHHE OKPYKHOCTEM W IpsAMBIX. Meton
KOOPAMHAT U €ro NPUMEHEHHE.

[IpaBunpHBIE MHOTOYTOJIBHUKU. J{JIMHA OKPYKHOCTH. | pajilycHast u paauaHHas
Mepa yrja, BBIUWCICHUE [UIMH IYyr OKpyXHocTeu. [lmomans kpyra, cekropa,
CErMEHTa.

JIBUKEHUSI MIIOCKOCTH W BHYTPEHHUE CUMMETpUM (uUryp (s1emMeHTapHbIe
npeactasienus). [lapamnensublii nepenoc. [loBopoT.

IloBTOpenne marepuasna kypca reomerpum 7-9. IloaroroBka k cmaue
I'B2 u OI'J.

TpeyronbHuk.  Beicota, Meauana, OuccekTpuca, UX  CBOWCTBA.
PaBHOOEpEHHBIN U pABHOCTOPOHHUN TPEYTOJbHUKH.

CBoiicTBa 1 MMPU3HAKK PABHOOEIPEHHOTO TPEYTOIbHUKA.

[Ipu3HaKku paBeHCTBA TPEYTOJbHUKOB.

CBolicTBa U PU3HAKY NAPAIIEIbHBIX NPAMBIX.
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CyMMma yrioB TpeyroJibHuKa. BHENIHME yTiibl TpEyroJbHUKA.

[IpsamoyrosbHbIM ~ TpeyrosbHUK. IIpu3Haku paBeHCTBA MPAMOYTOJIBHBIX
TPEYroJbHUKOB. [IpsiMOyTONbHEII TpeyroiabHUK ¢ yriiom B 30°.

CpenHue TMHUN TPEYTOJIbHUKA U TPATIECLUU.

[Tonobue TpeyronbHUKOB, Ko3pduimeHT nmoaoous. [lpusHaku mogoous
TPEYTOJIbHUKOB.

@opMynbl s IUIOIAAM TPEYTrOJbHUKA, MapajieJorpamMma, pomba u
Tpaneuu.

Brruncnenue rmmomanei TpeyroJibHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOM
Oymare.

Teopema I[Tudaropa.

CHHYyC, KOCHHYC, TaHI€HC OCTPOIO YIJIa HPSIMOYI'OJBHOI'O TPEYTrOJbHUKA.
OCHOBHOE TPHUTOHOMETPUUYECKOE TOXAECTBO. TpUrOHOMETpUYECKHe (YyHKUUU
yrioB B 30°, 45° u 60°.

BrnmcanHble M LEHTpaNbHBIE YIVIBL, YIOJI MEXIy KAacaTeIbHOM W XOPAOW.
VYriel  MeXay ~XOpAaMM M CeKyIIMMHM. BrhucaHHble H  ONHCaHHbIE
YETBIPEXYTOJIBHUKHU.

Pemenue TpeyroapHUKOB. TeopeMa KOCUHYCOB M TEOpEMa CHHYCOB.
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INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHBIE pPE3yNbTaThl OCBOCHHS MPOTPAMMBI YU4EOHOTO Kypca K KOHILY
oOydeHwus B 7 KJacce:

Pacrio3naBaTh M3yueHHBIE TEOMETPHUYECKHE (UTYpBI, OMNpEAENATh UuX
B3aMMHOE€ PaCIIOJI0KEHUE, U300paxarhb r€OMETPUYECKHE burypsi,
BBIIIOJIHATh ~ YEPTEXU [0 YCIOBUIO 3a/auu. M3MepsATh JWMHEWHbIE U YIJIOBBIE
BEJIMYMHBI. Pemare 3a7auu Ha BBIYMCICHUE JJIMH OTPE3KOB U BEJIMYHH YIJIOB.

Henatb TpyOyr0 OLICHKY JMHEHHBIX M YTIJIOBBIX BEJIMYMH IPEIMETOB B
peaslbHOM JKU3HH, pa3MEpoOB MPHUPOJIHBIX OO0BEKTOB. PaznmuuaTe pasmepsl
TUX OOBEKTOB MO MOPAJIKY BEIUUYHUHBI.

CTpouTh 4epTEkKU K TEOMETPUUECKUM 3a]a4aM.

[Tonmp30BaThCAd TpPHU3HAKAMM PABEHCTBA TPEYTOJBHUKOB, HCIOJIb30BATh
MPU3HAKHU UCBOMCTBA paBHOOEIPEHHBIX TPEYTOJILHUKOB IPU PEIICHUH 3a/1a4.

[IpoBOANTE JTOTHUYECKUE PACCYXICHUS C MCHOJIb30BAaHUEM T'€OMETPUUYECKUX
TEOpEM.

[Tonmp30BaThCS MNpPHU3HAKAMU PABEHCTBA MPAMOYTOJBHBIX TPEYTOJbHUKOB,
CBOWCTBOM  MEAMAHbI, MPOBEAEHHOM K THUNOTEHY3€  MPSIMOYTOJBHOTO
TPEYTrOJIbHUKA, B PEIICHUN T€OMETPUUYECKUX 33/1a4.

OnpenensaTe NapaieIbHOCTh MPSIMBIX C  TOMOIIBIO  YTJIOB, KOTOpBIE
oOpasyeT ¢ HUMH cekymad. OnpeaensTh MmapauiebHOCTh MPSIMBIX C TTOMOIIBIO
PaBEHCTBA PACCTOSIHUN OT TOYEK OJHOM IIPSMOU A0 TOUYEK APYTOM MPSIMOM.

Pemiats 3aaun Ha kjeT4yaToi Oymare.

[IpoBOIUTH BHIYMCICHUS M HAXOJUTh YHUCJIOBbIE W OYKBEHHBIC 3HAYCHUS
VIJIOB B TEOMETPUYECKMX 3aJadyaX C HCHOJIb30BAHUEM CYMMBI  VYTJIOB
TPEYrOJIbHUKOB UMHOI'OYT'OJIbHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX  IPHU
MepEeCEeYEHUN JBYX TMapaJUleJIbHBIX  OpsIMBIX  cekyuied.  Pemars
IIPAKTUYECKHUE 3a1a41 HA HAXO0XKJICHHUE YIJIOB.

BrnaaeTs moHATHEM T€OMETPUUECKOTO MECTa TOUYEK. YMETh  OINPEACHSITh
OMCCEKTPUCY yTJIa U CEPETUHHBIN MEPIICHIUKYISP K OTPE3KY KaK T€OMETPHUUECKUE
MECTa TOYEK.

@opMynupoOBaTh ONPEAECICHUS OKPYXKHOCTH M Kpyra, XOpAbl U AUaMeTpa
OKPYKHOCTH, IIOJIb30BaTbCi MX CBOMCTBAMH.  YMETb  NOPUMEHSTH  OTHU
CBOWCTBA MPU PEUIEHUU 33/1a4.

Bnagers noHsATHEM ONHUCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXKHOCTH, YMETh
HaxoauTh €€ 1eHTp. [lomp3oBaThest (hakTamMu O TOM, YTO OHMCCEKTPHCHI YTJIOB
TPEYroJIbHUKA TIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAMTPEYTOJIbHUKA IEPECEKAIOTCA B OJHOM TOUKE.

Bnagete moHsiTHEM — KacaTelbHOM K  OKPYXKHOCTH,  IOJB30BaThCS
TEOPEMOU O NEPIECHAUKYJISIPHOCTH KacaTelIbHOM W paanyca, NPOBEIEHHOTO K
TOYKE KaCaHUs.
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ITonp30BaThCA NPOCTEUIIMMHU T€OMETPUUECKMUMH HEPABEHCTBAMH, IIOHUMATh
WX IPAKTUYECKUN CMBICIL.

IIpoBOAUTE OCHOBHBIE T€OMETPUUYECKHUE MOCTPOEHUS ¢ IOMOIIBIO TUPKYJISA U
JIMHEWKHU.

[IpenmeTHBIC PE3yIBTATHl OCBOCHHS TIPOTPAMMBI yU€OHOTO Kypca K KOHITY
oOyueHus B 8 KJjacce:

Pacnio3HaBaTh OCHOBHBIE BUIbI YETHIPEXYTOIIBHUKOB, UX 3JIEMEHTHI,
MOJIb30BATHCAUX CBOMCTBAMU P PEILIEHUU F€OMETPUUYECKUX 3a1a4.

[IpuMeHATh CBOKCTBA TOUKM NEPECEUEHUsT MEIWaH TPEyrojbHUKa (LEHTpa
MAaccC)B pELICHUHU 3a/1a4.

Bragete moHsATHEM CpedHEN JMHUU TPEYrOJbHUKA U Tpareruw,
IPUMEHATh MXCBOMCTBA IPU PELICHUM reoMeTpuyeckux 3anad. [loap3oBarbes
Teopemoii Qayeca U TEOPEMON O IPOIOPLMOHAIBHBIX OTPE3KaX, IPUMEHATh UX IS
pEIIeHUs IPAKTUYECKUX 3aay.

[IpuMeHATh npU3HaKU MOA00US TPEYTrOJIbHUKOB B PEILIEHUN F€OMETPUUYECKHUX
3a1ay.

[Tonb3oBatbesa Teopemoil [ludaropa nns pemieHuss reoOMETPUUECKUX U
npakTudeckux 3anad. CTpouTh MaTEMaTHYECKYI0 MOJENIb B MPAKTUYECKUX
3aJlayax, CaMOCTOSITENIBHO JEJIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOLIUE JJIVHBI.

Biagete NOHATHSAMUM CHUHYyCa, KOCHMHYCa M TaHI€HCAa OCTPOro yria
IPSIMOYTOJIBHOTO TPEYroJIbHUKA. [107p30BaThCsl STUMU MOHATHIMU ISl PELICHUS
MPaKTUYECKUX 3a]1a4.

Boruncnsate (pa3nuyHbIMU crioco0amMu) IUIOIMIA b TPEYTOJbHUKA U IUIOIIAIH
MHOTOYTOJNBHBIX  (uryp (mMoap3ysich, TIA€ HEOOXOAMMO, KaJIbKYJIATOPOM).
[IpuMeHsTh Moy4eHHbIE YMEHHSI B MPAKTUUYECKUX 3a7a4ax.

Brnagere MOHATHSMU BIMCAHHOTO M LIEHTPAIBHOTO YIJIA, HUCIOJIb30BaTh
TEOPEMBIO BIIMCAHHBIX YTJIAX, yriax MEXIy XOpAaMH (CEKyLIUMH) U yIiie MEXIY
KacaTeJIbHON UXOPJIOHM IIPU PELIEHUU TEOMETPUUYECKHX 3aa4.

BrageTs MOHATHEM ONHUCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSTh CBONCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELIEHUU 3a]1a4.

[IpuMeHATh MONy4eHHbIE 3HAHMS HA MPAKTUKE — CTPOUTH MAaTEMaTUYECKHE
MOACIUIA 3aJad pPEaJbHOW JKMU3HMU W  NPOBOJUTH  COOTBETCTBYIOLIUE
BBIYKCIICHUSI C MPUMEHEHUEM TMOJ00Ms W TPUTOHOMETPUM (TOJIb3YACh, TJiE
HEO0O0XO0IMMO, KAIBKYJISITOPOM).

[TpenMeTHbIE pe3ysIbTaThl OCBOCHHS MPOTrPaMMbl YYEOHOIO Kypca K KOHILY
oOyuenus B 9-10 kiaccax:

3HaThb TPUTrOHOMETpUYECKHEe (GYHKUMUU OCTPBIX YIJIOB, HAXOAUTh C HUX
MOMOILBIO PA3JIMYHbIE 3JIEMEHTHI MPSMOYTOJBHOIO TPEYTOJIbHUKA («PELICHHE
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NPSIMOYTOJIBHBIX TPEYTOJbHUKOBY). HaxomuTe (C MNOMOIIBIO  KaJbKyJIsATOpa)
JUIMHBL W YIJIBI JUIsl HETAOJMYHBIX 3HAYEHU .

[Tonb3oBaThesa popMyliaMu NMPUBEJIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKAECTBOM [JI HAXO0XJICHUS COOTHOIICHUH MEXKIYy TPUTOHOMETPUYECKUMU
BEJINYNHAMM.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB ISl HAXOKIEHUS Pa3JINYHbIX
AJIEMEHTOB TPEYTOJbHUKA («PEUICHUE TPEYTOJbHUKOBY»), MPUMEHSATh HUX MPHU
pELICHNH T€OMETPUYECKHUX 3a/1a4.

Brnagerr monsTHsMH  TpeoOpa3oBaHUs  TOA00WSA, COOTBETCTBEHHBIX
eMeHToB  mojgoOHbix  ¢uryp. Ilons3oBartbest  cBoiicTBaMu  TOJI0OUS
MIPOU3BOJIBHBIX (PUTYP, YMETh BBIUUCIATH JUIMHBI U HAXOJUTh YTJIbI y MOAOOHBIX
¢buryp. [IpumeHsaTb cBoiicTBa MOJOOUSI B MPAKTUYECKUX  3a/ladax.  YMETh
OPUBOJAUTH TIPUMEPHI  MOJOOHBIX  (UTYPB OKPYKAIOIIEM MUDE.

ITonb30BaThCA TEOPEMAMU O MMPOU3BEIEHNUN OTPE3KOB XOPJ, O MPOU3BEICHNUN
OTPE3KOB CEKYIIMX, O KBapaTe KacaTeJIbHOM.

[lonb30BaTbCAd BEKTOPAMH, MOHUMATh WX T€OMETPUYECKUU U (U3HUUECKUI
CMBIC]I, TPUMEHATh MX B PEUICHUUM TEOMETPUUYECKUX M (PU3NYECKHX 3aj]ad.
[IprMEHATH CKaNSPHOE MPOU3BEACHNE BEKTOPOB I HAXOXKIAEHUS JIMH U YIJIOB.

[lonp30BaThCd METOAOM KOOPAMHAT Ha IUIOCKOCTH, IPUMEHSTH €ro B
PELIEHUH N'€OMETPUUYECKUX U IPAKTUYECKUX 3a1a4.

Binaners NOHATHAMU NPAaBUIBHOIO MHOIOYI'OJIBHUKA, JUIMHBI OKPY’KHOCTH,
JUIMHBI JYyTU OKPY>KHOCTH M PAJUAaHHOM MEpHI yIJIa, YMETh BBIYMCIATH IUIOLIAb
Kpyra ¥ ero yacreu. [IpuMeHsTh 1ojgyd4eHHble YMEHUS B IPAKTUYECKUX 3a1a4ax.

Haxomuth ocu (MU UEHTpPbI) CUMMETpUU (UTYp, NPUMEHSTH ABHKECHUS
IJIOCKOCTUB MPOCTEUIINX CIydasiX.

IIprMeHATh IOYy4YEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTh MATEMaTHYECKUE
MOJENUIA  3aJad  pPEAIbHOM JKW3HU M  TPOBOJUTH COOTBETCTBYIOIIUE
BBIUMCJICHUS] C TPUMEHEHHUEM TMOAOOMS U TPUTOHOMETPUYECKUX (PyHKUIUN
(moJIB3ySCh, T/I€ HEOOXOAUMO, KAJIbKYJISITOPOM).

Ilonp30BaTbCd IIPU3HAKAMM PABEHCTBA TPEYIOJIBHUKOB, HCIIOJIb30BaTh
PU3HAKU M CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOOUTE JTIOTMUECKUE PACCYXKIAEHUSA C UCIIOJIB30BAHUEM T€OMETPUUYECKUX
TEOpEM.

[Tonp30BaThCAd MpU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOWCTBOM  MEJWaHbl, IMPOBEACHHOW K TUIOTEHY3€  MIPSAMOYIOJIBHOIO
TPEYTOJbHUKA, B PELIEHUN TEOMETPUYECKHX 3a4ay.

Onpenenars napauieaIbHOCTh MPSIMBIX € TOMOIILBIO YTJIOB, KOTOPbIE 00pa3yeT
C HUMH CEKyIlasl.

Pemate 3a1aumn Ha KiieTyaToil Oymare.

[IpoBOAMTH BBIUMCIECHHMSI UM HAaXOAUTh YHUCIIOBbIE M OYKBEHHbIE 3HAUYCHMUS
YyIJIOB B TE€OMETPUYECKMX 3aJadaX C HCIOJb30BAHHEM CYMMBI  YIJIOB
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TPEYTrOJIbHUKOB W MHOTOYTOJbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TpHU
MEepPEeceUeHUH JABYX MapajuleNIbHbIX MPSMBIX CeKylle. Pemars mpaktuyeckue
3aJ1ayv Ha HAXO0KJI€HHUE YTJIOB.

Bragetes NOHATHEM CpeqHEN JIMHUM TPEYTrOJbHUKA W TPANELHH, IPUMEHATh
UX CBOMCTBA MPH PEIIEHUH F'€OMETPUUECKUX 3a1a4.

[TpuMeHsTh MPU3HAKU TTOI00US TPEYTOJIBHUKOB B PEIICHUU T€OMETPHUECKUX
3ajay.

[Tonb3oBatbes Teopemoit Iludaropa s pemieHHs TEOMETPUYECKHX U
PaKTUYECKUX 3a/]a4.

Brnagers mOHATHSIMH CHHyCa, KOCHMHYyca M TaHTE€HCa OCTpPOro yria
IPSIMOYTOJILHOTO TpeyroyibHUKa. [10ab30BaThCsl STUMU MOHATUSMU JJIs1 PEUICHUS
MPaKTUYECKUX 3a]1a4.

Bobruncnsate (pa3inuuHbIMM CIOCOOAMHU) IIOWIAJb TPEYTOJIbHUKA U IUIOIIAIU
MHOTOYTOJBHBIX ~ (uryp (IOJB3ysCh, TJ€ HEOOXOJUMO, KaJbKyJATOPOM).
[IpuMeHsATh NOy4eHHbIE YMEHUS B IPAKTUYECKUX 3a]adax.

Brnagete MOHATUSMU BIHMCAHHOTO M LIEHTPAJIbHOIO YIJIA, HCIOIb30BATh
TEOPEMBI O BIUCAHHBIX yriax.

[Tonb3oBaTbea (popMynamMu TPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUYECKHUM
TOXJIECTBOM JIJIl HAXOXKJEHUS COOTHOLIEHUW MEXIy TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMMU.

Hcrons30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUUISI HAXOKICHUS PA3IIMYHBIX
AJIEMEHTOB TPEYrOJIbHUKA («PEIICHWE TPEYTrOJbHUKOBY), MPUMEHATh HUX IMpH
pELIeHUH reOMETPUUYECKUX 3a/1ay.
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTb U CTATUCTHUKA» B 8-10 KIIACCAX

INOACHUTEJIBHAA 3AIITMCKA

B coBpemenHOM 1udpoBOM MUpE BEPOSTHOCTh U CTATHCTHUKA MPHOOpPETalOT BCE
OOJIBIIYI0 3HAYMMOCTb, KaK C TOUKH 3PEHUS TPAKTUYECKUX MPUTTOKEHHUM, TaK U UX POJIU
B 00pa3oBaHUM, HEOOXOAMMOM KaKIOMYy 4eloBeKy. Bo3pacraer uumcio mpodeccuii,
Ipy OBJAJCHUM KOTOPHIMH Tpedyercs Xopoias 0a3oBas MOATOTOBKa B 00JacTH
BEPOATHOCTH U CTATUCTHKH, TaKas MOJTOTOBKA Ba)KHA JIJIS IPOIOJDKEHUS 00pa30BaHus U
JUISL YCTICTIIHOM MPO(eCCHOHATBHON Kapbephl.

Kaxxp1ii yenoBek MOCTOSHHO MPUHUMAET PEIICHHUs] HA OCHOBE UMEIOIIUXCS Y HETO
JAHHBIX. A 1Ji1 0O0OCHOBAaHHOTO TPHUHATUS PEIICHUS B YCIOBHUSAX HEIOCTaTKa WIIU
n30bITKa HWHGOPMAIMU HEOOXOJWMO B TOM 4YHCIE XOpOIIo CcHOPMHUPOBAHHOE
BEPOATHOCTHOE M CTaTUCTHUYECKOE MBIIIUICHHUE.

NMeHHO 103TOMY OCTPO BCTaJla HEOOXOAUMOCTh CPOPMHUPOBATH Y O0YUaAIOIIUXCS
(YHKIIMOHAJIBHYIO TPAaMOTHOCTb, BKJIIOYAIOIIYI0O B C€0sl B KaueCTBE HEOTHEMJIEMOM
COCTABJISIFOIIECH YMEHHE BOCIPUHUMATh U KPUTHUUYECKH aHAIU3UPOBATH MH(POPMAIIUIO,
MPECTAaBICHHYIO B Pa3IMUHBIX (OpMax, MOHUMATh BEPOSTHOCTHBIA XapaKTep MHOTHX
peabHBIX MPOLECCOB U 3aBUCUMOCTEH, MPOU3BOJIUTH MPOCTEUIINE BEPOSITHOCTHBIC
PaCU€THl.

3HaKOMCTBO B Yy4eOHOM Kypce C OCHOBHBIMHU MpHHIMIIAMUA cOoOpa, aHalIW3a |
MPEACTABICHUS] JAHHBIX W3 Pa3IUYHBIX cep KU3HM O0O0IIecTBa W TOCYAapCTBa
npuoOuiaeT oOydawluxcs K OOMIECTBEHHBIM HMHTepecaM. M3yueHue OCHOB
KOMOMHATOPUKN pPa3BUBACT HABBIKM OpraHU3AIMKM TIepedopa W TMojAcuéra 4Yucia
BApHAHTOB, B TOM YHCJIE B MPUKIATHBIX 3a7adax. 3HAKOMCTBO C OCHOBaMHU TEOpPUH
rpadoB co3maér maremMarnueckuil (QyHaamMeHT Uil (OPMHUPOBAHMS KOMIIETEHUUN
B oOysactu uHPOpMATUKH U IUGPOBBIX TexHoJoruid. [Ipm M3ydeHUU CTATUCTUKH H
BEPOATHOCTH OOOTAIAOTCS MPEACTABICHUS OOYJarOIIMXCS O COBPEMEHHOW KapTHHE
MHUpa U METOJIaX €ro HCCleN0BaHusA, (OPMUPYETCS MTOHUMAHUE POJIM CTATUCTUKHU Kak
WUCTOYHHUKA COIMAIBHO 3HAYMMOW WHGOpPMAIMM W 3aKJIAJbIBAIOTCS  OCHOBBI
BEPOATHOCTHOTO MBIIIJICHUSI.

B cooTBeTcTBUU C JaHHBIMHU LIENISMHU B CTPYKTYpe IpOrpaMMbl y4eOHOTrO Kypca
«BeposTHOCTB U CTaTHCTHKA» OCHOBHOTO OOIIET0 00Opa30BaHUS BBIJECIEHBI CIEAYIOLINE
coaepKaTeNbHO-MeToAnueckne JuHun: «lIpencTaBieHrne MaHHBIX W OINMCATENbHAS
CTaTUCTHKa», «BeposTHOCTHY, «OneMeHThl KOMOWHATOPUKNY, «BBeleHHE B TEOPHIO
rpadoBy.

Copepxanne mmHun «lIpencraBneHre MaHHBIX W OMHCATEIbHAs CTATUCTHKAY
CIIy’KUT OCHOBOM Jyisi (POPMHUPOBAHUS HABBIKOB Pa0OTHI ¢ MHPOpPMAIIUEH: OT YTCHUS U
UHTEpIpeTanud WHPOpPMAIMK, MPEICTAaBICHHOW B TaOiWlax, Ha JauarpamMmax u
rpadukax, 10 cOopa, MPEACTABICHUS U aHAJIU3a JIaHHBIX C UCIOJIb30BAaHUEM
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CTAaTUCTUYECKUX XapaKTEPUCTUK CpPEeIHUX M pacceuBaHus. Pabotas c JaHHBIMY,
oOydJaroniyecsi ydarcsi CUMTBIBAaTh M HWHTEPIPETHPOBATH JaHHBIC, BBIJIBUTATb,
apryMEHTHPOBATh U KPUTUKOBATH MPOCTEUIIINE THUIIOTE3bI, Pa3MBIIUIATH Hall PaKkTopamu,
BBI3BIBAIONIMMHM HW3MEHUYMBOCTb, M OIICHMBaTh WX BIHUSHHUE HAa paccMaTpUBacMbIe
BEJIUYMHBI U MTPOLIECCHI.

NHTYynTHBHOE TMPEACTAaBICHUE O CIy4YalHOM W3MEHYMBOCTH, MCCIEIOBAaHUE
3aKOHOMEPHOCTEH M TEHJEHIMN CTAaHOBUTCS MOTHMBHPYIOUIECH OCHOBOM IJisi M3YUYECHUS
TEOpPUU BEPOATHOCTEN. bolblioe 3HaUeHNE UMEIOT MPAKTUYECKUE 3aJaHHs], B YACTHOCTH
OTIBITHI C KIIACCHYECKUMU BEPOSTHOCTHBIMHU MOJCIISIMHU.

[ToHsiTHE BEPOATHOCTH BBOJUTCS KaK Mepa MpaBAONoA00Us CIy4ailHOTO COOBITHS.
[Tpu n3yuenuun yueGHOro Kypca o0ydaromuecs 3HaKOMSITCS ¢ TPOCTEHIINMUA METOAaMU
BBIUMCJICHUSI BEPOSITHOCTEH B CIy4yalWHBIX OHKCHEPUMEHTaX C PABHOBO3MOXXHBIMU
3JIEMEHTapPHBIMU HCXOJaMHU, BEPOATHOCTHBIMHU 3aKOHAMHU, MO3BOJSIONIUMH CTaBUTH U
pemarb Oosee CloXkKHbIE 3a7aud. B yueOHbI Kypc BXOASAT HadyaJbHbIE NPEICTAaBICHUS
O CIIy4alHbIX BEJIMUYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOrOo Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYy4aromIuxcs
C MHOKECTBAaMU U OCHOBHBIMM OIE€palMsIMH HaJ MHOXXECTBAMM, pacCMaTpUBAIOTCA
OpUMEpbl NPUMEHEHHUs /s peUleHMs] 3ajad, a TaKKe MCIOIb30BaHUS B APYTUX
MaTEeMaTHUECKHUX KypcaX U yueOHBIX MpeaMeTax.

B 7-9 kinaccax uzydaercs yueOHbIN Kypc « BeposITHOCT U CTaTHUCTHKA», B KOTOPBIH
BXOJAT pasaensl: «[IpencraBieHne MaHHBIX M OMHCATEIbHAs] CTATUCTHKAY,
«BeposTHOCTEY, «eMEHTb KOMOMHATOPUKNY, «BBeneHne B TEOpHUio rpadoBy.

OOmiee 4YMClIO YacoB, PEKOMEHIOBAHHBIX I M3ydeHUs Y4eOHOTro Kypca
«BepositHOCTh M cTaTHcTHKay, — 102 vaca: B 8 kiracce — 34 uvaca (1 gac B Hemernio),
B 9 kiacce — 34 yaca (1 yac B Henemo), B 10 kimacce — 34 vaca (1 gac B HeleJio).

COAEPKAHUE OBYUEHMUSA
8 KJIACC

[IpencraBnenne JaHHBIX B BUAEC TaONWIl, auarpamm, rpadukoB. 3armoJHEHUE
Ta0JINI], YTEHHE U TOCTPOCHUE AMarpaMM (CTOJIOUKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenune rpadukoB peanbHBIX MporieccoB. M3Bneuenune wHGOpMAIMM U3 IUATPaMM U
Ta0JIHII, UCTIONH30BAHNUE U MHTEPIPETALIUS TAHHBIX.

OnucarenpHasi CTaTHCTUKA: CpeaHee apudmMeThdyeckoe, MeauaHa, pa3Max,
HauOOoJbIIIee U HAMMEHBIIIEE 3HaYCHUST HA00pa YMCIIOBBIX JaHHBIX. [IpuMepsI ciayuaitHOM
WU3MEHYHUBOCTH.

CrnydaliHBIN SKCTIEPUMEHT (OTBIT) U CydaiiHOe coObITHE. BeposTHOCTH M YacToTa.
Posib MaJIoBEpOSITHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITHI B IPUPOJIE U B OOIIIECTBE.
MoHera u urpajibHas KOCTb B TEOPUHU BEPOSTHOCTEN.

I'pad, Bepuinna, pedpo. Crenenp BepiiuHbl. Yucno pédbep U cymMmapHasi CTEIeHb
BepiuH. [Ipencrasnenue o cBsa3HoctH rpada. Lenu u mukist. [lytu B rpadax. O0xoxq
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rpada (diepoB yth). [IpeacraBnenue 06 opueHTUpoBaHHOM rpade. Permenue 3amau
C MOMOIIBIO IpadoB.

9 KVIACC

[IpencraBienne qJaHHBIX B BUE TaOIHII, TUArpaMm, TpaQuKoB.

MHOXeCTBO, JIEMEHT MHOKECTBA, MOAMHOXKECTBO. Oniepanuuu HaJ MHOXKECTBaAMU:
oObenuHeHue, nepecedeHue, nomnoiaHenue. CBOMCTBa omepanuii HaJl MHOXKECTBAMH:
MIEPEMECTUTENBHOE, COYETATEIBbHOE, PACTIPEACIIUTENIBHOE, BKIIOUEHUs. Vcnob3oBanue
rpaduueckoro mNpeACTaBICHUS MHOXECTB ISl OMHCAHMS pEalbHbIX IPOIECCOB U
SBJICHUH, IIPU PEIICHUU 3a/a4.

N3mepenne paccemBaHus JaHHBIX. JlUcnepcuss W CTaHAAPTHOE OTKJIOHEHUE
YHUCJIOBBIX HA00POB. /lnarpamMma paccenBaHusl.

DneMeHTapHble COOBITHS ciydyailHOro omnbiTa. CiydaitHeie coObITHs. BeposiTHOCTH
coObITUH. ONBITBI ¢ PaBHOBO3MOXKHBIMH 3JIEMEHTApHBIMU COOBITUSAMHU. CiydyaliHbIN
BbIOOp. CBsI3b MEXAY MajJOBEPOSATHBIMU M IPAKTUYECKU JTOCTOBEPHBIMU COOBITHSIMHU
B IIPUPOJIE, OOIIECTBE U HAYKE.

Hepeo. CBOMCTBa JI€PEBBEB: €IUHCTBEHHOCTb ITyTH, CYIIECTBOBAHHME BUCSYEH
BEPILMHBI, CBSI3b MEXKAY YHUCIOM BEpUIMH U yucioM pédep. [IpaBuino ymHOXKEHHS.
Pemienue 3a1a4 ¢ momo1ibio rpados.

[IpotuBonomnoxHeie coObiTud. JnarpamMmma Diinepa. OObeAMHEHNE U TIEPECEUCHUE
coobiTnii. HecoBmecTtHbie coObiTus. DoOpMmyna CIOXKEHHUS BEpPOSTHOCTEH. Y cCiIoBHas
BeposiTHOCTh. [IpaBuno ymHoxenusi. HezaBucumbie coOwiTus. IlpencraBnenue
DKCIIEPUMEHTa B BHJIE JepeBa. PemieHune 3a1ad Ha HAXOXKICHHUE BEPOSITHOCTEN
C IOMOUIBIO J€PEBA CIIYUYAMHOTO SKCIIEPUMEHTA, IUarpaMMm JWiiepa.

10 KVIACC

[IpeacraBnenre MaHHBIX B BHUjE TAONUIl, AUarpaMm, rpaukoB, UHTEPIPETAIIUSI
JNaHHbIX. UTeHue 1 ocTpoeHue TabJnll, TuarpaMm, rpad)KoB MO peajibHbIM JJAHHBIM.

[lepectanoBku u ¢aktopuan. CodyeTaHUss W YUCIO COUYeTaHUU. TpPEeyroIbHUK
[Tackans. Pemenue 3a1au ¢ UCMoab30BaHUEM KOMOMHATOPUKH.

I'eomeTpuueckass BeposiTHOCTh. CiydailHbIi  BBIOOp TOYKH U3  (PUTYpHI
Ha IUIOCKOCTH, U3 OTPE3KA U U3 YT OKPYKHOCTH.

UcnbiTanne. Ycnex u Heyaaua. Cepusi ucnbiTaHuil 10 nepBoro ycmnexa. Cepust
ucnbeiTanuii bepaysuu. BeposTHOCTH cOOBITHII B cepyu UCTIbITaHUI bepHyin.

CinyuaiiHasgs BeJIMYMHA W PACIPENCIICHUE BEpOSITHOCTEW. MareMatuyeckoe
OXXHUJaHue U nucnepcus. [Ipumepsl MaTteMaTHUYECKOTO OXKUJIAHUS KaK TEOPETUYECKOTO
CPEIHETO 3HAYECHUS BEJIWYMHBI. MaTeMaTHyeCcKOe OXKUIAHUE U JUCTIEPCUS CIyYahuHON
BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUU UCIIBITAHUN bepHyIm».

[TonsiTue o 3akoHe Oonbmux yncen. Mi3mepeHue BeposSTHOCTEN ¢ TOMOIIBIO YacTOT.
Ponb 1 3HaUeHHe 3aKoHa OOIBIINX YHCEI B IPUPOJIE U OOIIECTBE.
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INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3ysbTaThl OCBOCHHS MPOTPaMMbl y4eOHOTO Kypca K KOHILY
oOyuenwus B 8 Kjacce:

Yurate wuHpOpMalMIO, TNPEACTABICHHYI0 B Tabnmumax, Ha JuUarpaMmax,
MIPEACTABIIATh JaHHBIC B BUJIC TAOJIMII, CTPOUTH JUarpaMMbl (CTOJIOMKOBBIE (CTOI0UATHIE)
Y KPYrOBBIE) 10 MACCUBAM 3HAYEHUI.

OnucelBaTh ¥ MHTEPIPETUPOBATH PeabHbIC YUCIOBbIC JaHHbIC, MPEICTaBICHHBIC
B Ta0JIMIIAX, HA AMAarpamMmax, rpadukax.

Hcnonb3oBath AJis ONUCAHUS JAHHBIX CTATUCTHUYECKUE XapaKTEPUCTUKU: CPEAHEe
apupMeTHYecKoe, Me/Inana, HaunboJIblllee U HaMMEHbIIIee 3HAYCHUS, pa3Max.

HNMmeTp nipesicTaBIeHUE O CTy4allHON M3MEHYMBOCTH Ha MPUMEPax LEH, PU3NUECKUX
BEJIMYMH, AHTPOIIOMETPUYECKUX JAHHBIX, UMEThb MPEICTABIECHUE O CTATUCTHUECKON
YCTOMYHUBOCTH.

[IpeameTHBIC pPE3yNbTAaTBl OCBOSHHUS NPOTPAMMBI y4EeOHOTO Kypca K KOHILY
oOyueHus B 9 KJjacce:

N3BnekaTs u mpeoOpa3oBbIBaTh MH(POPMALINIO, MPEICTABICHHYIO B BUAEC TaOJUII,
JarpaMm, rpauKoB, IPEICTABIATh JaHHBIE B BUJIE TA0JIHUII, TUarpamMmm, rpaduKoB.

OnuchIBaTh TaHHBIE C TOMOIBIO CTATUCTHYECKUX MMOKA3aTeNIe: CpeIHUX 3HAUECHU N
U Mep pacceuBaHus (pa3max, IUCTIEPCHs U CTAaHJAPTHOE OTKJIOHEHUE).

Haxonuth 4acTOTHI YHCIIOBBIX 3HAYEHUH M YAaCTOThI COOBITHIN, B TOM YHCIIC
10 pe3yibTaTaM U3MEPEHUN U HAOIIOEHU .

Haxonuth BEpOSTHOCTH CIy4alHBIX COOBITHI B OIBITAX, 3HAas BEPOSITHOCTU
AJIEMEHTAPHBIX COOBITUM, B TOM YHUCJIE B ONBITAX C PABHOBO3MOXKHBIMHU YJIEMEHTAPHBIMU
COOBITHSIMH.

Ucnonb3oBath rpaduueckue MOJEIU: JEPEBO CIYYaWHOTO HKCIEPUMEHTA,
JarpaMMbl Diliiepa, yucaoBas npsimas.

OnepupoBaTh MOHSATUSMHU: MHOXECTBO, IMOJMHOXECTBO, BBINOJHSITH OINEpaUU
HaJl MHOXECTBaMU: 00bEeIMHEHUE, TIepeceYeHue, JOMOTHEHUE, TEPEUUCTSATh dJIEMEHThI
MHOJKECTB, IPUMEHSTh CBOMCTBA MHOKECTB.

Ucnonb3oBath rpaduueckoe MpeACTaBICHUE MHOXXECTB U CBSI3EH MEXIy HUMU
JUUIS. OMMCAHMS MPOLIECCOB W SIBJICHHI, B TOM YHCJIE TMPU PEIICHUU 331ad U3 APYTUxX
y4eOHBIX TTPEAMETOB U KYpPCOB.

[IpenmeTHble pe3ybTaThl OCBOCHHUS MPOrpaMMbl y4eOHOrO Kypca K KOHILY
oOyuenus B 10 kinacce:

W3Bnekate U mpeoOpa3oBbIBaTh WH(OpMAIUIO, MPEACTABICHHYIO B Pa3IMYHBIX
WUCTOYHHKAX B BHUJAC TaOJHIl, aAWarpamMMm, rpaduKoB, TPEICTaBISATH JTaHHBIC B BHJIC
Ta0JIuUII, JUarpamMmm, rpaduKoB.
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Pemlarb  3amaum  OpPraHU30BaHHBIM nepedopom BApPUAHTOB, a
TaK)KEC UCIOIb30BaHUEM KOMOMHATOPHBIX MIPABUI U METOOB.

Hcnonp30BaTh oONMCATENbHBIE XApPAaKTEPUCTUKHU JJISI MAacCHBOB YHCIIOBBIX
JTAHHBIX, B TOM YMCJIE CPETHUE 3HAYCHUs U MEPBI PACCEUBAHUS.

Haxonuth 4acToThl 3HAYEHUI M YacCTOTHI COOBITHS, B TOM YHCIIE IMOJb3YSICh
pe3yabTaTaMu MTPOBEAEHHBIX U3MEPEHUM U HAOJIIOICHU.

Haxonutb BepoSTHOCTH CIy4alHBIX COOBITUNA B HM3YYEHHBIX OIbITAX, B TOM
YHUCJIE B ONbITAX C PAaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMH, B CEpHUAX
WCIIBITAHUII0 TIEPBOTO YCIeXa, B CEPUSAX UCIIBITaHUN bepHyn.

Nmerr mnpeacraBineHne O CIy4dalHOM BEJIMYMHE W O PaCHpEleICHUU
BEPOSATHOCTEM.

NMeth mipeAcTaBieHHE O 3aKOHE OOJBIIMX 4YHCET Kak O MPOSBICHUU

3aKOHOMEPHOCTH B CIIyYalHOW M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBITUX YHCEI B
pUpOE U OOIIIECTBE.
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