146. ®DenepasbHas padoyast nporpaMMa mno y4yeOHOMY mpeaMeTy
"Maremaruka' (0a30Bblii YPOBEHB).

146.1. ®epepanbHass pabouas mporpaMma MO Yy4eOHOMY MpeAMETYy
"Maremaruka" (0a30BbI ypoBeHB) (mpeameTHass oOmacth "Maremarnka u
nHdopmaruka") (1ajiee COOTBETCTBEHHO - MPOrpamMMa o MareMaTruKe, MaTeMaTrKa)
BKJIFOYACT TIOSICHUTEIBHYIO 3allUCKy, CoOJepKaHue OOy4deHUs, IUTaHUpYyeMbIe
pe3yJIbTaThl OCBOEHUS MPOrPAMMBI IO MAaTeMAaTHKE.

146.2. [TosicHUTEIBHAS 3aNUCKA.

146.2.1. IlporpaMmma mno mareMaTuke g oOydarommxcs S5 - 9 KiaccoB
pa3paborana Ha ocHoBe PI'OC OOO. B nmporpamme 1no MareMaTHKe YYTEHbI HJIEU
U TIOJIOXKEHUSI KOHLICTIIIMY Pa3BUTHS MareMaTuyeckoro oopa3zoBanusi B Poccuiickoit
denepauuu.

146.2.2. TlpenMeTroM MaTeMaTWKH SIBISIOTCS (DyHIAMEHTAIbHBIE CTPYKTYpPHI
HAIIer0 MUpa - MPOCTPAHCTBEHHBbIE (OPMBI U KOJIMYECTBEHHBIE OTHOLIEHHUS (OT
IPOCTENIINX, yCBAUBAEMBIX B HEIIOCPEACTBEHHOM OIIBITE, 10 JOCTATOYHO CJIOKHBIX,
HEOOXOIMMBIX ISl Pa3BUTUSl HAayuyHBIX W NPUKIAAHBIX Hjel). Maremarnueckue
3HaHUs 00eceuynBal0T MOHMMAaHWE MPUHLHUIIOB YCTPONCTBA M MHCIOJNb30BaHUSA
COBPEMEHHOM  TEXHUKHM, BOCHPHUATHE M  HHTEPHPETALMI0  COLMUAIBHOM,
HSKOHOMUYECKOW, MONUTUYECKOW HH(POpMAIMK, AT BO3MOYKHOCTH BBIIOTHSITH
pacueTsl U COCTaBIATH AJTOPUTMbI, HAXOAUTb U NMPUMEHATH (OPMYIbI, BIAIETh
NPAKTUYECKUMH NPUEMAMU T€OMETPUYECKUX H3MEPEHHH M NOCTPOCHMH, YUTATh
uH()OPMAIINIO, TIPEACTABICHHYIO B BHJIC TaONHI], JUarpaMM U rpaduKoB, KUTh B
YCIIOBUSX HEONPEIEICHHOCTH W ITIOHUMAaTh BEPOSITHOCTHBIN XapakTep CIy4alHbIX
COOBITUH.

146.2.3. Uzydyenne MmateMaTuku GopMUPYET Y 00yUaIOMUXCA MaTeMaTuIeCKU i
CTHJIb MBIIUICHUS, TPOSBISIONIUNACS B ONPEICICHHBIX YMCTBCHHBIX HaBBIKaX.
OOyyaromuecs: OCBauBaIOT TAKWE TIPUEMbI U METOJIbI MBIIIJICHUS, KaK HHIYKIHS H
NeAyKIus, o000IeHne W KOHKPETU3AIus, aHallu3 M CHHTE3, KIacCH(pUKAIUI U
cuctemarusaius, alOcTparupoBaHue U aHajorus. OOBEKThl MaTeMaTH4YECKUX
YMO3aKJIIOUeHUW, TIpaBuUjla UX KOHCTPYUMPOBAHUS PACKPHIBAIOT MEXaHHU3M
JOTHYECKHUX ITOCTPOCHUMN, CIIOCOOCTBYIOT BBIPAOOTKE yMEHHUS (POpMYIHpPOBATh,
000CHOBBIBaTh M JOKa3bIBaTh CYXICHHUSA, TEM CaMbIM pPa3BHBAIOT JIOTHUYECKOEC
MBIIIIJICHHE. Nzyuenne MaTeMaTHKH obecrieurBaeT dhopmMupoBaHue
aJITOPUTMUYECKOM KOMITOHEHTHI MBIIIUICHUS U BOCTUTAHUE YMEHUM IEMCTBOBATH I10
3aJJaHHBIM AJITOPUTMaM, COBEPIIIEHCTBOBATh M3BECTHBIC U KOHCTPYHPOBATh HOBBIC.
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B mpouecce pemieHust 3amad - OCHOBHOM y4eOHOW JEATEIBHOCTH Ha YpOKax
MAaTE€MaTUKH - pa3BUBAIOTCA TBOPUECKAS U MPUKIATHAS] CTOPOHBI MBIIUICHUSA.

146.2.4. O0yueHne MaTeMaTrKe Ja€T BO3MOKHOCTh Pa3BUBaTh Y 00y4aOIIKXCS
TOYHYIO0, PAllMOHAJIbHYI0O M HMH(OPMATUBHYIO peYb, YMEHHE OTOUpATh Haubosee
MOJXOSIINE S3BIKOBBIC, CHMBOIUYECKUE, TPAPUUECKHE CPEACTBA ISl BEIPAKCHHS
CY)XIIEHUH ¥ HAITSAHOTO UX PEICTaBICHHUS.

146.2.5. [lpu u3ydyeHUU MaTEeMaTUKH OCYIIECTBISETCS 00Ilee 3HAKOMCTBO C
METO/IaMU MO3HAHUS AECHCTBUTEIBHOCTH, MIPECTABICHUSIMHU O IPEAMETE U METOJAX
MaTe€MaThKd, UX OTJIWYUH OT METOMIOB JPYTHMX €CTECTBEHHBIX M T'YMAHUTAPHBIX
HayK, 00 OCOOEHHOCTSAX MPUMEHEHUS MaTeMaTUKH ISl PEIICHUsS HAy4YHbIX W
NPUKIAIHBIX 3a]1a4.

146.2.6. IlpuoputeTHbIMU 1EISIMU OOy4eHHs] MaTemMaruke B 5 - 9 kiaccax
SABIISIFOTCSL:

(GbopMHUPOBaHHUE MEHTPATBHBIX MAaTeMAaTUYCCKUX MOHITHH (YHCIIO, BEIMYWHA,
reoMeTpuieckas Gurypa, IepeMeHHasi, BEpOSITHOCTh, (DYHKIIHS ), 00eCIIeYNBAIOIINX
IPEEeMCTBEHHOCTh M IEPCIEKTHUBHOCTh  MaTeMaTHYeCKOro  0Opa30BaHHUS
00yJaronuxcs;

noJBeZIcHUE O0YyJarouIuxcs Ha JOCTYIHOM JJii HUX YpOBHE K OCO3HAHHUIO
B3aMMOCBA3M MAaT€MaTUKU U OKPYKAIOLIETO MHUpA, TOHMMAaHUE MAaTEeMaTUKUA Kak
Y4acTH OOIIEH KyIbTyphl 4eJIOBEUECTBA;

pa3BUTHE MHTEIUIEKTYaJbHBIX W TBOPYECKHX CIOCOOHOCTEH OO0ydaroniuxcs,
[I03HABATEJIbHOW  AKTUBHOCTH, MCCJIEAOBAaTEIbCKUX YMEHHUM, KPUTHUYHOCTHU
MBIIJICHHS], UHTEPECA K U3YUYEHHUIO MaTEMaTUKU;

dbopmupoBanue (¢GyHKIIMOHAIBHOW MaTEeMaTHUEeCKONW TPAaMOTHOCTH: YMEHHS
pacmo3HaBaTh ~ TPOSBJICHUS ~ MaTeMaTMYeCKUX  TMOHATHHA, OOBEKTOB U
3aKOHOMEPHOCTEN B PEANBHBIX JKM3HEHHBIX CUTYyalUsIX U IPU U3YYECHUU IAPYTUX
y4eOHBIX TMPEAMETOB, TPOSBICHHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
dbopMynMpOBaTh WX HA S3BIKE MAaTEMATHUKH M CO3/1aBaTh MaTeMAaTUYECKUE MOJICIIH,
MPUMEHATh OCBOCHHBIM MAareéMaTUYE€CKHU amnmapar Jisi PENIeHHUs IPAKTHKO-
OpPUEHTHUPOBAHHBIX 33/a4, WHTEPIOPETUPOBATH M  OLECHUBATh IOJYYEHHBIC
pE3ybTaTHI.

146.2.7. OCHOBHBIEC JIMHUU COJIEPKAHUS MPOTPAMMBI 110 MareMaTuke B 5 - 9
kiaccax: "Uucna u Beluucienus", "Anreopa" ("Anredpamdeckue BblpaxeHus',
"VpaBuenuss u HepaBeHcTBa"), "®yukiuu", "l'eomerpus" ("T'eomerpuueckue



¢dburypsl u ux coiictra", "M3mepenue reomeTpuyeckux BeauuuH"), "BeposTHOCTD
U cTatucTuka'. JlaHHbIE IMHUU pa3BUBAIOTCA MApaJUIECIIbHO, KaXK/1asi B COOTBETCTBUU
C COOCTBEHHOM JIOTMKOW, OJHAKO HE HE3aBHCHUMO OAHA OT JPYroi, a B TECHOM
KOHTAKTE U B3aUMOJICHCTBUMU.

Conepxanue mporpamMMmbl IO MaTeMaTHKEe, paclpeleseHHOe [0 Trojam
oOydeHHs, CTPYKTYpUPOBAHO TaKWM oOOpa3oM, YTOOBl KO BCEM OCHOBHBIM,
MPUHIUIIKATBHBIM BOIIpOCcaM oOydaromuecs oOpamiaiuch HEOAHOKPATHO, YTOOBI
OBJIAJICHUE MaTEMaTUYECKUMU TOHATHSIMU U HABBIKAMU  OCYIIECTBISIIOCH
NOCJIEIOBATEIbHO U TIOCTYNATENbHO, C COOIIOICHUEM IPUHIIMITA TPEEMCTBEHHOCTH,
a HOBbIE 3HAHUSI BKJIFOUAJIUCH B OOIIYI0 CUCTEMY MAaTeMaTUYECKUX MPECTABICHUM
00y4aronuxcsi, paciIupsisi 1 yriyoJsist ee, 00pa3ys MpOoYHbIe MHOKECTBEHHBIE CBSI3U.

146.2.8. B cootBercTtBUM ¢ DI'OC OO0 maremaruka siBisieTcsi 00s3aTeIbHbIM
y4eOHBIM MPEIMETOM Ha YPOBHE OCHOBHOTO 0011ero oopaszosanus. B 5 - 9 knaccax
MaTeMaTrKa TPaJAUIIMOHHO U3y4aeTcs B paMKax CIeAYIOIUX YYeOHBIX KypCOB: B 5 -
6 kiaccax - kypca "Maremaruka", B 7 - 9 kiaccax - kypcoB "Anre6pa" (Bkirouast
AIIEMEHTHI CTaTUCTUKUA U Teopuu BeposiTHocTel) U "['eomerpus”. IIporpammoit mo
MaTeMaTuKe BBOIUTCA CaMOCTOSITENbHBIM y4eOHBIH Kypc "BepoaTHocTh W
CTaTUCTHUKA".

146.2.9. OO1miee 4ucio 4acoB, PEKOMEHIOBAHHBIX ISl U3YYCHHUSI MAaTeMaTUKU
(6a30BBIll YpOBEHB) HA YPOBHE OCHOBHOTrO 001Iero obpasoBanus, - 952 vaca: B 5
kiacce - 170 yacoB (5 yacoB B Hezenio), B 6 kinacce - 170 yacoB (5 4acoB B HEJEIO),
B 7 kiacce - 204 gaca (6 yacoB B HeJelo), B 8 kiacce - 204 yaca (6 4acoB B HEJEIIO),
B 9 kitacce - 204 gaca (6 4acoB B HEEIIO).

146.3. N3yyenue mareMaTHKU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHS
HAIPaBICHO Ha JOCTWKEHUE OOYYarOMIMMUCS JIMYHOCTHBIX, METANpPEIMETHBIX H
MPEIMETHBIX 00pa30BaTEIBHBIX PE3YIBTATOB OCBOCHUS yUeOHOTO MpeaMETa.

146.3.1. JIuyHOCTHBIE PpPE3YyAbTAaThl OCBOEHHUS MPOrPAMMBI MO MaTeMaTHKe
XapaKTEPU3YIOTCS:

1) marpuoTyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEPECA K MPOLIJIOMY U HACTOAIIEMY POCCHHUCKON MaTEMAaTUKH,
IIECHHOCTHBIM OTHOIIEHWEM K JOCTH)KCHHSIM POCCHUHUCKHX MAaT€MaTUKOB U
POCCUICKONM MAareéMaTHYE€CKOM IIKOJIbI, K HCIOJb30BAHUIO 3THUX JOCTHKEHHU B
JIPYTYMX HayKax U MPUKJIATHBIX cepax;

2) rpaxaaHCKOE U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:!



TOTOBHOCTBIO K BBIMIOJHEHUIO OOS3aHHOCTEH IpakJIaHMHA U peanu3aluu €ro
npaB, NpPEICTAaBICHUEM O MaTEeMaruyeCcKUX OCHOBaX (HYHKUMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SIBJIEHUH, NPOLEAYp Tpa)xAaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKJACHHUIO 3TUYECKUX MPOOJIeM, CBI3AHHBIX
C NPAKTUYECKUM TPUMEHEHUEM JIOCTUKEHUN HAyKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIbHO-3THYECKUX NMPUHILIUIIOB B J€ATEIbHOCTH YYEHOTO;

3) Tpy#OBO€ BOCHUTAHUE:

yCTaHOBKOﬁ Ha AaKTHBHOC YYaCTHUC B PCIICHHHU TMPAKTUYCCKUX 3adaqd
MaTeMaTH4eCKOM HalpaBJICHHOCTH, OCO3HAHUCM BaXHOCTU MATCMATUYICCKOTO
O6p2130BaHI/I$I Ha IPOTAKCHUU BCEU JKU3HU JIIA YCHGHIHOﬁ HpO(i)eCCI/IOHaJIBHOI\/’I
ACATCIIBHOCTN W PA3BUTHCM HeO6XOI[I/IMBIX yMeHHﬁ, OCO3HAaHHbBIM BBI60pOM 151
IMOCTPOCHUCM HHHHBH}IyaHBHOﬁ TPAaCKTOPUH O6p&30BaHI/ISI H )XN3HCHHBIX ITIJIAHOB C
YUCTOM JIMIHBIX HMHTCPCCOB U O6III€CTB€HHBIX HOTp€6HOCT€ﬁ;

4) ACTETUYECKOE BOCITUTAHUE:

CIIOCOOHOCTBIO K OSMOIMOHAJIBHOMY M  3CTCTHYCCKOMY  BOCIIPpUATHIO
MaTCMaTHYCCKHUX O6’I>GKTOB, 3ajJga4, peﬂleHHﬁ, paCCYH(ﬂCHHﬁ, YMCHHUIO BHICTH
MAaTCMAaTUYICCKUEC 3dKOHOMCPHOCTH B UCKYCCTBC,

5) HCHHOCTH HAYYHOI'O ITO3HAHMUA !

OpUEHTaluel B JEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
NpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTUS YEJIOBEKA, MPUPOIBI U
oOmiecTsa, MOHMMAaHUEM MAaTeMaTUYECKOM HayKh Kak cdepbl YelIoBEeYeCKOM
NEATEIbHOCTH, ATAllOB €€ Pa3BUTHUS M 3HAYUMOCTH Uil PA3BUTHUS LIMBUIN3ALINM,
OBJIQZICHUEM SI3bIKOM MAaTE€MAaTHMKH U MaT€MaTU4eCKOW KYyJIbTYpOW KaK CPEACTBOM
MO3HAHUSI MHpPA, OBJAJCHUEM MPOCTECUIIMMHU HABBIKAMU HCCIIEI0BATEIbCKOU
NEATENbHOCTH;

6) ¢usnueckoe BocmHUTaHWE, (OPMHUPOBAHUE KYIBTYPHl 3J0POBBS |
AMOIMOHATBHOTO OJIArONONYYHS:

TOTOBHOCTBIO MPUMEHSITh MAaTreMaTU4eCKUE 3HAHUSI B HMHTEPECaX CBOETO
3I0POBBSI,  BEIEHHS  30pOoBOoro  o0Opaza KU3HM  (340pOBOE  IHUTAHUE,
cOaTaHCUPOBAHHBIM PEXUM 3aHATHH W OTAbIXa, peryimsapHas Quzndeckas
AKTUBHOCTB), COPMHUPOBAHHOCTHIO HABbIKA PE(IICKCUU, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JIPyroro 4ejioBeKa;

7) SKOJIOTUYECKOE BOCITUTAHUE:



OpUEHTaluel Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHUM 1JIs1 pelieHus 3a1a4 B
00J1aCTH COXPAaHHOCTH OKpY)Karolleil cpeibl, MJIaHUPOBAHUS MOCTYIKOB M OLEHKH
UX BO3MOXKHBIX MOCJEICTBUMA AJII OKPYXKAIOLEH cpebl, OCO3HAHUEM ITI00aJIbHOTO
Xapakrepa 3KOJIOTHYeCKUX Ipo0JieM U MyTed UX pelIeHHUs;

8) amanrtanus K U3MEHSIOIMMUMCS YCIOBHUSAM COLIMANIbHON U IPUPOIHOMN CPE.IbI:

TOTOBHOCTBIO K JACHCTBHUSM B YCJIOBHUSX HEONPEIEICHHOCTH, IOBBIIIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pEe3 NPAKTUUYECKYIO AEATEIbHOCTh, B TOM YUCIIE
YMEHHE YUYUTBHCS y JPYTux JIofed, NpuoOpeTarb B COBMECTHOM JEeSATEIbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHI[UHU U3 OIbITA IPYTUX;

H€O6XOI[I/IMOCTBIO B q)OpMI/IpOBaHI/II/I HOBBIX 3H3HPII>1, B TOM 4YHCIJIC
(I)OpMy.III/IpOBaTB HUACH, IIOHATHUA, TUIIOTC3HBI 00 00BEKTax U SABJICHUAX, B TOM 4YHCJIC
paHe€c HC H3BCCTHLIX, OCO3HABATb ,He(i)I/IIII/ITI)I COOCTBEHHBIX 3HAHUU WU
KOMHCTGHTHOCTGIZ, IIAHUPOBATH CBOC PA3BUTUC,

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CUTYallMlO, BOCIPUHUMATh
CTPECCOBYIO CHUTYaIlMI0 KakK BBI30B, TPEOYIOIIMI KOHTpMEp, KOPPEKTUPOBATH
NpUHUMAaeMble pEIIeHUs] U JeHCTBUA, (HOPMYIHMpPOBaTh U OIEHUBATh PUCKH H
NOCJIENICTBUSA, (POPMHUPOBATH OIIBIT.

146.3.2. B pe3ynbrare OCBOEHHUS NPOrpaMMbl MO MaTreéMaTHKE Ha YpPOBHE
OCHOBHOTO 00mero obpa3oBaHusi y oOydaromierocss OyayT chOpMUPOBAHBI
MeTanpeaIMeTHbIC pEe3yIbTaTHhl, XapaKTepU3YIOIIUEeCs OBJIAJICHUEM
YHUBEPCATbHBIMU MO03HABATEIbHBIMU JIEUCTBUSIMU, YHUBEPCAJIbHBIMU
KOMMYHUKATUBHBIMU  JCHCTBUSMHU U  YHUBEPCAJbHBIMH  PETYISTHBHBIMU
JICHUCTBUSIMU.

146.3.2.1. YHuBepcalbHblE TIO3HABATEJIbHBIE JCHCTBUS OOECIEUUBAIOT
dbopMupoBaHre 0a30BbIX KOTHUTHBHBIX TIPOIECCOB OOyJaromuxcs (OCBOCHHE
METOJIOB ~ TMO3HAHUS  OKPYKAIONIETO0  MHUpa, MPUMEHEHHWE  JIOTHYECKUX,
MCCIIeIOBATEeNIbCKUX OMNEepaIuii, yMeHui paborars ¢ uHpopmaIuei).

146.3.2.2. YV oOyuaromerocss OymyT chopMHUpOBaHBI Cleayromue 0a30BbIC
JIOTUYCCKHME JEHCTBHS KaK YacTh YHHBEPCAJIBHBIX IT03HABATEIBHBIX YUYCOHBIX
JICVCTBUM:

BBISIBISITh M XapaKTEPU30BaThb CYLIECTBCHHBIE MPU3HAKKM MaTEMaTUYECKUX
00BEKTOB, MOHITUN, OTHOIIEHUN MEXKAY TOHSATUAMU, (POPMYTUPOBATH ONpPEACICHUS
MOHSTUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KJIacCU(pUKAIIUU, OCHOBAHUS JIJIsI
00001IeHNS U CPaBHEHUS, KPUTEPUU MPOBOAUMOTI0 aHAJIN3a;



BOCIPUHUMATh,  (OpPMYIMpOBaTh W  NPEeoOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPULIATEIbHBIC, €AMHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIE;

BBIABIISITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTUBOPEYUS B
(akTax, NaHHBIX, HAOMIONEHUAX M YTBEPKACHUSIX, Mpeajiararb KpUTEPUHU IS
BBISIBIICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEYUI;

IMPOBOANTL BBIBOJAbI C HCIIOJIB30BAHHMEM 3aKOHOB JIOTMKH, ACAYKTHUBHBLIX H
NHAYKTUBHBIX YMO3aKHIOquHfI, YMO3aKJ'IIO‘ICHI/II\/’I I1I0 aHAaJIOI'uu,

pa30uparb Jo0Ka3aTelibcTBA MaTEeMaTHMYECKUX YTBEPXKIEHUU (TpsMble U OT
OPOTUBHOTO),  TMPOBOAUTH  CAMOCTOSITENIBHO  HECIOXKHBIE  JOKa3aTesIbCTBA
MaTeMaTu4ecKuX (PakToB, BBHICTPAMBATh apryMEHTALMIO, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBAaTH COOCTBEHHBIE PACCYKIEHUS;

BbIOMpaTh cnoco0 pelmieHus Yy4eOHOM 3amayu  (CpaBHUBATh HECKOJBKO
BapMAHTOB pEIEHUSs, BEIOMpPATh Hanbosee MOAXOIAIUN C yUeTOM CaMOCTOSITEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

146.3.2.3. YV oOyuatomerocss OynyT chopMupoBaHBI cieayroiiue 0a3oBbIe
UCCIIEIOBATEeNIbCKUE JCHCTBUS KaK 4YacTh YHUBEPCAJIBHBIX I103HABATEIbHBIX
y4eOHBIX JICHCTBUIA:

UCTIONB30BaTh BOMPOCHI KAaK WCCIIEAOBATEIIbCKUI WHCTPYMEHT TIO3HAHUS,
dbopMynmupoBaTh  BONPOCHI,  (PUKCHPYIOIIUE  MPOTHBOpEUHE,  MPOOIeMY,
CaMOCTOSITETIFHO YCTaHABIMBATh WCKOMOE W JlaHHOe, (OpPMHUPOBATh THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MTO3UITUIO, MHCHHE;

IPOBOAUTHL IO CaMOCTOSITEIbHO COCTABJICHHOMY IUIAHY  HECJIOMKHBIM
AKCIICPUMEHT, HEOOJBIIOE WCCIICIOBAHUE I10 YCTAaHOBJICHUIO OCOOCHHOCTEH
MaTeMaTHIECKOTO 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTY COOOM;

CaMOCTOATENLHO (POPMYITHPOBaThH OOOOIIEHUS W BBIBOJALI IO pe3ylbTaTam
MPOBEJICHHOTO  HAOMIONEHMs, HCCIEAOBAaHUS, OIEHUBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3YJIBTaTOB, BLIBOJAOB U 0000IIICHUIA;

IMIPOTrHO3HUPOBATh BO3MOKHOC PA3BUTHC IIPpOLECCA, ad TaAKKC BbIABUIATb
MMPCAITOJIO0KCHUA O €I'0 pa3BUTUH B HOBBLIX YCJIOBUAX.

146.3.2.4. V oOyuatomierocst OynyT cpopMHUpOBaHbl yMEHHUsI paboOTaTh C
nH(opMalrei Kak 4acTh YHUBEPCAJIbHBIX MO3HABATEIbHBIX YUEOHBIX IEUCTBUM:

BbIIABIIATH HCAOCTATOYHOCTL H M30BITOYHOCTH I/IH(bOpMaI_[I/II/I, JaHHBIX,



HCO6XOI[I/IMBIX JJI pCIICHUSA 3aaa4u,

BbIOMpaTh, AaHAJIM3UPOBATH, CUCTEMATU3UPOBaTb M  HMHTEPIPETUPOBATH
MH(OPMALIMIO PA3IMYHBIX BUJIOB U (DOPM MPEACTABICHHUS;

BbIOMpaTh (HhOpMY IpeacTaBICHUS HHPOPMALIUU U WILTIOCTPUPOBATH PelllaeMble
3a/la4y cXeMaMu, uarpaMmmMaMu, HHOU rpadukoi U ©X KOMOMHALIMSIMU;

OLICHMBAaTh HAJAEKHOCTh MHMOPMALMU MO KPUTEPUSM, MPEAI0KEHHBIM
yduTeaeM Wik cPOpMYIUPOBAHHBIM CAMOCTOATEIBHO.

146.3.2.5. VYHuBepcaibHble KOMMYHHMKAaTHBHbIE JEHCTBUS 00€CHeunBaIOT
c(hOpMHPOBAHHOCTH COLIMAJIBHBIX HABBIKOB O0YyYarOIINXCSI.

146.3.2.6. YV oOyuatomierocss OynyT cGpOpMHUpPOBaHBl yMEHHUS OOIICHHUS Kak
94acTh YHUBEPCAJbHBIX KOMMYHHKATHBHBIX YUCOHBIX ACHCTBUN:

BOCIIPpUHUMATH U (1)0pMy_]II/IpOBaTB CYXKICHHUA B COOTBCTCTBUU C YCIIOBUAMHU U
OeJIsIMH O6III€HI/I$I, SCHO, TOYHO, 'PAMOTHO BBIPAKATH CBOXO TOUKY 3PCHUA B YCTHBIX
N IIMCBMCHHBIX TCKCTAaX, JdaBaTb IIOACHCHHUA II0 XOA4Y PCHICHUA 3aJa4iu U
IMOJIYYCHHBIM PC3ylIbTaTaM,

B XO7ie OOCYXKJEHHUsl 3a7aBaTh BOMPOCHI MO CYHIECTBY OOCYXIIaeMOH TEMBlI,
npoOJieMbl, peniaeMoil 3aJayd, BBICKA3bIBATH WJIEH, HAIICJICHHbIE HA IIOUCK
pEUIEHUs, COMOCTABIATh CBOU CYXIEHUA C CYKICHUSIMHU JPYTUX YYaCTHUKOB
auanora, OOHapy)KMBaTh pa3iMuMe M CXOACTBO TO3UIMH, B KOPPEKTHOU (opme
(bopMyaMpOBaTH Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

IIPEACTABIITh PE3YJbTAThl PEUICHUS 3aJa4d, HKCIIEPUMEHTA, UCCIEAOBaHUs,
MPOEKTa, CAMOCTOSTENIbHO BHIOMpaTh (opMaT BBICTYIUIEHHS C Y4YeTOM 3ajad
MPE3CHTAINHA U 0COOCHHOCTEN ayIuTOPHUH.

146.3.2.7. Y obyuaromerocst 6ynyT copMUpOBaHbl YMEHHUS COTPYTHHUYECTBA
KaK 4acTh YHUBEPCAJIbHBIX KOMMYHUKATUBHBIX YUCOHBIX JTCHUCTBHIA:

IIOHMMATb KW HCIIOJB30BATh IIPCHMYLICCTBA KOMaHI[HOﬁ u HHHHBHI{yaHBHOﬁ
pa6OTBI IIpu pCHICHNN y‘—Ie6HI)IX MAaTCMaTn4CCKHX 3aaa4,

NPUHUMATh 1€JIb COBMECTHOW AESATENbHOCTH, IMJIAHHUPOBATH OPraHU3AIUIO
COBMECTHOW paboThl, pacmpenesiarh BUAbI paldOT, JOroBapuBaThCs, OOCYXKAATh
MPOIEeCC U pe3ynbTaT paboThl, 00001IaTh MHEHHUSI HECKOJILKUX YEJIOBEK;

y4acTBOBaTh B IPyNIOBbIX (popMax paOoThl (00CYX)IeHUs, OOMEH MHEHHUSIMH,



MO3TOBBIE IITYPMBI U APYTHE), BBIOIHATH CBOIO YaCTh paOOThl U KOOPJUHUPOBATH
CBOM JIEUCTBUSA C IPYTUMHU YIECHAMU KOMAaHJbl, OLICHUBATh KAU€CTBO CBOEr0 BKJIA1a
B O0OmMHA MNPOAYKT TO KPUTEPUAM, CHOPMYITUPOBAHHBIM  Y4aCTHUKAMU
B3aUMOICHCTBUSL.

146.3.2.8. VYHuBepcaibHbIE pETYISATUBHBICE JEUCTBUS  OOECIEUUBAIOT
(dbopMHUpPOBaHUE CMBICIIOBBIX YCTAHOBOK U KU3HEHHBIX HABBIKOB JTUYHOCTH.

146.3.2.9. V obyuatomierocst OyayT cpopMHUpOBaHbI YMEHUSI CAMOOPTaHU3aALUN
KaK 4acCTh YHHUBEPCAIBHBIX PETYISITABHBIX YICOHBIX JEHCTBUMN:

CaMOCTOSITEJILHO COCTAaBISATh IUIAH, QJITOPUTM PEIICHUS 3aaadu (WU €ero
4acTh), BBIOMpATh CIOCOO pEIICHUS C YYETOM HUMEIOIIUXCI PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTUPOBAaTh M KOPPEKTUPOBATh BApUAHTHI
pelieHnii ¢ y4eToM HOBOM MH(OpMAaIIUH.

146.3.2.10. Y oOyuatomierocsi OyayT c(popMHUpOBaHbl YMEHUS CAMOKOHTPOJIS
KaK 4acTh YHUBEPCAJIbHBIX PETYISTUBHBIX YICOHBIX JICHCTBHIA:

BJIAJACTDH criocodoaMu CaMOIIPpOBCPKH, CAMOKOHTPOJISA IIpoHnecCa U pPe3yiibTrara
pPCUICHUA MaTeMaTU4eCKOU 3aJa4yu,

NPEABUIETh TPYAIHOCTH, KOTOPbIE€ MOTYT BO3HUKHYTH MPU PEIICHUU 3aauH,
BHOCUTh KOPPEKTUBBI B JCSATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSATEIBCTB,
HaWJIEHHBIX OIUOOK, BBISBICHHBIX TPYTHOCTEH;

OILICHWBaTh COOTBETCTBUE pE3yibTaTa JEsATCIHHOCTH ITOCTABICHHOW LENH U
YCIIOBHSIM, OOBSICHATh IPUYUHBI JTOCTHKCHHS WIIM HEOCTIDKEHUS 1IN, HAXOIUTh
omuOKY, 1aBaTh OIEHKY MPUOOPETCHHOMY OIIBITY.

146.3.3. IlpeameTHble pe3yabTaThl OCBOEHHUS MPOTPAMMBbI 10 MAaTEMATHUKE
MIPENICTaBIEHBI TI0 TO/laM OOYYEeHHsI B paMKax OTJEIbHBIX YYEOHBIX KypcOB: B 5 - 6
KJaccax - kypca "Matemaruka", B 7 - 9 knaccax - kypcos "Anre6pa", "I'eomerpus",
"BeposiTHOCTb U cTaTUCTHKA'.

146.4. ®enepanbHas  padouas  mporpaMMa  y4eOHOro  Kypca
"Maremaruka' B 5 - 6 kj1accax (1ajiee COOTBETCTBEHHO - IPOrpaMMa y4eOHOro
Kypca "Maremaruka', yueOHbIii Kypc).

146.4.1. TlogscauTenpHad 3amuckKa.

146.4.1.1. IlpuoputeTHbIMU IIeTIAMU OOyYEHHS MareMaTuke B 5 - 6 Kiaccax



SABJIAKOTCA:

MpoAoIKeHHE (HPOPMHUPOBAHUS OCHOBHBIX MAaT€MaTHYECKUX MOHATUN (YUCIO,
BEJIMUMHA, TeoMeTpuueckas ¢urypa), o0eCrneynBaloOmMUX TPEEMCTBEHHOCTh U
MEPCHEKTUBHOCTh MaTEMaTHYECKOTo 00pa3oBaHusl 00y4JarOIIUXCs;

pa3BUTHE MHTEJUIEKTYaJbHBIX M TBOPYECKHUX CIOCOOHOCTEH OO0ydarouimxcs,
ITO3HABATEJIbHOW aKTUBHOCTH, UCCJIEN0BATEIbCKUX YMEHUN, UHTEPECA K U3YUYECHHIO
MaTE€MaTUKH;

IIOABCACHUC 06yqa}oumxc;[ Ha OOCTYIIHOM IJIsI HUX YPOBHC K OCO3HAHHIO
B3dUMOCBAIA3U MATCMATHUKH U OKPYKAOIICTO MUPA,

dopMupoBaHue (YHKIUOHAIBHOW MaTeMaTH4e€CKOM T'pPaMOTHOCTH: YMEHHS
pacno3HaBaTh MaTreMaTH4YecKhe OOBEKThl B PEaJbHBIX >KU3HEHHBIX CHUTYalUAX,
IPUMEHATh OCBOCHHBIE YMEHUS JIJIs1 PEIICHUS TPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4,
UHTEPIPETUPOBATh TMOIYYECHHBIE PE3YJIBTAaThl U OLUEHHUBATh MUX HA COOTBETCTBHE
NPaKTUYECKOW CUTYalUH.

146.4.1.2. OCHOBHBIE JIMHUU COJEPXKAHUS Kypca MaTeMaThuku B 5 - 6 Kjaccax -
apumeTHUecKas U reOMEeTpUYECKasi, KOTOpbIe Pa3BUBAIOTCS MapaJUIeIbHO, KaxXaas
B COOTBETCTBUHU C COOCTBEHHOM JIOTMKOM, OHAKO HE HE3aBUCHMO OJIHA OT JAPYTOM, a
B TECHOM KOHTaKTE€ M B3aUMOJEHCTBUU. Takke B Kypce MaTEeMaTHKH MPOUCXOAUT
3HAKOMCTBO C 3JIEMEHTaMU ajareOpbl U OMHUCATEIbHON CTATUCTUKH.

146.4.1.3. U3yuenwe apupMETHUUECKOr0 Marepuaja HauMHACTCA CO
CUCTEMATH3allMd W Pa3BUTHUSl 3HAHUU O HATypalbHBIX YHUCIaX, MOJTYYEHHBIX Ha
ypOBHE HayajdbHOro oOmiero o6OpasoBanus. [Ipu >TOM CcOBepIIEHCTBOBaHHE
BBIYMCIUTEILHON TEXHUKH M (OPMHUPOBAHUE HOBBIX TEOPETUUYECKUX 3HAHHUI
COYETACTCSl C PAa3BUTHEM BBIYMCIUTEIBHON KYIBTYPBI, B YACTHOCTH C 0OydeHHEM
MIPOCTEUIINM MPUEMaM NPUKUJIKUA U OLEHKHU PE3YJIBTATOB BhIUKMCIEHUN. V3yueHue
HaTypaJIbHbIX 4YMCEI MpPOAOoKaeTca B 6 Kiacce 3HAKOMCTBOM C HAdaJIbHBIMU
MOHSATUAMU TEOPHUH JIETUMOCTH.

146.4.1.4. Hagano u3y4ueHus OOBIKHOBEHHBIX U JECATUYHBIX APOOEH OTHECEHO
K 5 KJaccy. DTO EpBBI ATall B OCBOCHHUH JPOOEH, KOTa MPOUCXOAUT 3HAKOMCTBO C
OCHOBHBIMH HJIESIMU, TIOHATUSIMH TeMbI. [Ipn 3TOM paccMoTpeHne 0OBIKHOBEHHBIX
npoOeli B TOJIHOM OOBEeMEe MPEAIISCTBYET H3YyUCHHIO ACCATHYHBIX JIPOOEH, 4TO
1[ETIeCO00Pa3HO C TOYKM 3PEHUSI JIOTUKH U3JIOKEHHUS YHUCJIOBOW JIMHHUM, KOTJa
npaBuiia JEUCTBUH C IECATUYHBIMU APOOSIMHU MOXHO OOOCHOBATh YK€ U3BECTHBIMU
aJrOPUTMAaMHU BBITIOJIHEHUS IEHCTBUM ¢ OOBIKHOBEHHBIMU APOOsSMU. 3HAKOMCTBO C



JNECSITUYHBIMU APOOSIMU PACIIUPUT BOSMOKHOCTH JIJIsl TIOHUMAHUST 00y4YaroIMMHUCS
MPUKIIAJHOTO IPUMEHEHUS HOBOW 3allMCH MPU U3YYEHUU IPYTUX MPEIMETOB U IIPU
MPAKTUYECKOM HCTIONIb30BaHUU. K 6 KiacCy OTHECEH BTOpOM 3Talm B W3YyUYCHUU
npoOel, TIae TNPOUCXOAUT COBEPIICHCTBOBAHME HABBIKOB CpPaBHEHUA U
npeoOpa3oBaHusi JApoOEiH, OCBOCHUE HOBBIX BBIYUCIUTEIBHBIX aJTOPUTMOB,
OTTAYMBAHUE TEXHUKU BBIYUCICHUN, B TOM UYHCJIE 3HAYECHUN BBIPAKEHUM,
coliepKaliuXx U OOBIKHOBEHHbBIC, U JECSITHUYHbIC IpOOU, YCTAHOBJIEHUE CBSI3EH
MEK]ly HUMH, PACCMOTPEHHE MPUEMOB PEIlIeHU 3a/1a4 Ha 1poou. B Hauase 6 kiacca
ITPOMCXOIUT 3HAKOMCTBO C ITIOHATHUEM IPOLIEHTA.

146.4.1.5. OcOOEHHOCTBIO M3YyUEHHUS TMOJOKHUTEIbHBIX W OTPULATEIIbBHBIX
YHUCEN SBISAETCS TO, UYTO OHU TAKKE MOTYT PACCMATPUBATHCS B HECKOJIBKO ATAroB. B
6 kiacce B Hauvasie u3yueHus TeMbl "llonokuTenbHble U OTpULATENbHbIE Yucia'
BbIZIeNAeTCA mnoaTeMma "llenble umcna', B paMKax KOTOPOM 3HAKOMCTBO C
OTPHULIATEIIbHBIMU YUCJIaMU U AEHUCTBUSMU C MOJOKUTEIbHBIMUA U OTPULIATEIbHBIMU
YUCJIaMU MPOUCXOJUT HAa OCHOBE COAEPKATEIBHOTO MOAXOAA. JTO MO3BOJISIET HA
JOCTYITHOM YpPOBHE TIO3HAKOMUTH OOYYalOUIUXCA TMPAKTUYECKH CO BCEMU
OCHOBHBIMH MOHATHAMHM TEMBI, B TOM 4YHCJIE M C INPaBWIAMH 3HAKOB IIPU
BBINIOJIHEHUU apu(pMeTHUecKux AeicTBuil. M3yuenue panuoHaabHbIX Yyuces OyaeT
IPOJIOJIKEHO B Kypce airedpsl 7 Kiacca.

146.4.1.6. Ilpm oOydeHHHM pEIICHUIO TEKCTOBBIX 3aJad B 5 - 6 Kiaccax
UCIIOJIB3YIOTCA ~ apudMeTHYeCcKue mpuembl  pemeHus. Ilpm  oTpabotke
BBIUMCITUTEIBHBIX HABBIKOB B 5 - 6 KJlaccax paccMarpuBalOTCs TEKCTOBBIC 3aJa4u
CIEYIONINX BHUJIOB: 33/Jla4yd Ha JBWKCHHE, HA YaCTH, Ha TMOKYIKH, Ha padoTy H
IPOU3BOAUTENBHOCTD, HA POIEHTHI, HA OTHOIIEHUS U Tiporopinu. OOyyaromuecs
3HAKOMSITCA C MpPUEMaMM pEIIeHUs 3a1a4 MepeOdopoM BO3MOMKHBIX BapHaHTOB,
yuarcs paborarb c uHGMOpMaIme, TpencTraBIeHHON B ¢opMe TaOIUI] WU
JTUarpaMM.

146.4.1.7. B mporpamme ydeObHOro Kypca "Maremaruka" mpemycMOTpPEHO
dbopMHupoOBaHUE TMPONEACBTUUCCKUX anreOpandeckux mpencraBicHuil. bykBa kak
CHMBOJI HEKOTOPOTO 4YHCJIa B 3aBUCUMOCTH OT MaTe€MaTHM4Ye€CKOro KOHTEKCTa
BBOJIUTCSl TOCTENEHHO. ByKBEHHas CHMBOJIMKA IIUPOKO HCIOIB3YeTCS TMPEkKIe
BCETO JIJIS 3aIMMCH OOITUX YTBEPKACHUN U IIPEIIIOKCHHIH, GOPMYIT, B YaCTHOCTH JIJIsI
BBIYMCIICHUS T€OMETPUUECKUX BEJIMUMH, B KaueCTBE "'3aMecTuTeNA" Yynca.

146.4.1.8. B mporpamme yudeOHOro Kkypca "Maremaruka" mpeacTaBieHa
HarIs/IHasi TEOMETpPHs, HAMpaBJICHHAasT HAa pa3BUTUE OOPa3HOrO0 MBIIUICHMUS,
MPOCTPAHCTBEHHOTO BOOOPaXEHUSI, M300pa3UTEIbHBIX YMEHHI. DTO BaXXHBIM dTal



B U3YYEHHH T'€OMETPHUH, KOTOPbIA OCYLIECTBISETCS Ha HAMIAIHO-IPAKTUYECKOM
YpOBHE, ONUPAETCS Ha HAIISIIHO-00pa3HOE MbIIUIEHHE oOydaromuxcs. bonpmas
pOJb  OTBOAMTCS  NPAKTUYECKOM  JI€ATEIbHOCTH,  OMBITY, AKCHEPUMEHTY,
MozienupoBaHuo. OOyuaroluecs 3HaAKOMATCS ¢ T€OMETpUYEeCKuMU (Gurypamu Ha
IJIOCKOCTA M B TMPOCTPAHCTBE, C HMX MPOCTEHIIMMH KOH(PUTIYpalUUsiMU, ydarcs
M300pakaTh MX HA HEJIMHOBAaHHOM W KIeT4aroil Oymare, paccMarpuBalOT HX
[IpOCTENIINE CBOWCTBA. B mporecce u3ydeHUs HAIAAHONW I'€OMETPUM 3HAHUS,
MOJIydYEHHbIE OOYYaloIMMHUCS Ha YpPOBHE HaudallbHOrO o0I1Iero oOpa3oBaHus,
CUCTEMATU3UPYIOTCS U PACUIUPSIFOTCSI.

146.4.1.9. CornacHo yueOHOMY IUIlaHy B 5 - 6 Kiaccax H3ydaercs
WHTETPUPOBAaHHBIN TIpeaMeT "MaremaTuka', KOTOpbIi BKIIFOUAeT apuhMETHUECCKUIMA
MaTepuanl ¥ HaBIAHYI0 TEOMETPUI0, a TakKe MPOIENCBTUYECKUE CBEACHUS W3
anreOphl, DJIEMEHTHI JIOTUKHU U HavaJia ONMUCATeIbHOW CTaTUCTHKH.

146.4.1.10. OOmiee YMUCIO YacOB, PEKOMEHJIOBAHHBIX I HW3Y4YCHUS
matemaTtuku, - 340 yacoB: B 5 kiacce - 170 gacoB (5 yacoB B He/ielN0), B 6 Kjacce -
170 gacoB (5 4yacoB B HEZIEIIO).

146.4.2. Conepxanue oOy4eHus B 5 Kiacce.
146.4.2.1. HatypabHbl€ YUCIa U HYIIb.

Harypanproe uymcno. Psang nHarypampHbix uymcen. Yucno 0. M3oOpaxeHue
HaTypaJbHBIX YKCE TOUKAaMU Ha KOOPJIUHATHOM (YMCIOBOM) MPSAMOIA.

[lo3uunoHHas cucrtema cuucieHus. PuMckas Hymepauuss Kak [Opumep
HEIMO3ULUOHHON CUCTEMBI CUUCIIEHUs. JlecsITuYHas cucreMa CUMCIICHHUS.

CpaBHeHUE HATypallbHBIX YHCEJ, CPaBHEHWE HATypalbHBIX YUCEN C HYJIEM.
Crioco6sl cpaBHeHUs. OKpyTIIEHHE HATypaTbHBIX YHCEIL.

CnoxxeHre HaTypalibHbIX YUCEJ, CBOMCTBO HYNS MpU CIOKEHUU. Brrunranue
KaK JIeficTBUE, OOpaTHOE CIOKEHHIO. YMHOKEHUE HaTypaJbHBIX YUCEI, CBOMCTBA
HYJISl U €IMHULIBI TP YMHOXKEHUHU. [lelieHne Kak JielicTBue, 00paTHOE YMHOKEHUIO.
KoMmmionenTsl  nencTBhii, CBsI3b Mexay HuMH. [IpoBepka  pesynbrara
apudmeTndeckoro aecTBus. llepemecTuTenbHOE W COYETATEIBLHOE CBOMCTBA
(3aKOHBI) CIIOKEHUSI W YMHOXXEHHS, pPacHpelesIuTeNIbHOE CBOMCTBO (3aKOH)
YMHOXEHHS.

Ucnonws3oBanue OykB /i1 0003HAUEHUS] HEM3BECTHOIO KOMIIOHEHTA U 3alKCHU
CBOMCTB apu(PMETUUECKUX ACHCTBUM.



JlenuTenu W KpaTHbIE 4Yucla, pasjokeHHe Ha MHoxurtenu. [Ipocteie u
cocraBHble yucna. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. /lenenue ¢ ocTarkoMm.

CreneHb ¢ HaTypaJbHBIM TIOKA3aTeJIeM. 3alKCh YHCIA B BHUAE CYMMBI
pa3psIHBIX CIaracMbIX.

HucnoBoe BbIpakeHUE. BbIYMCIEHHE 3HAYEHUM YHCIIOBBIX BBIPAKECHUH,
NOPAJAOK  BBINOJHEHUS  AeWCTBUM.  Mcmonb30BaHME  TIPU  BBIYMCIICHUAX
MEePEMECTUTEILHOTO W COYETaTeIbHOTO CBOMCTB (3aKOHOB) CJIOKEHUSI U
YMHOEHUS, pACIPEICIUTEIIBHOTO CBOUCTBA YMHOKEHHUS.

146.4.2.2. lpo6wu.

[IpencraBienne o JapoOuM  Kak crnocobe 3amuMcd  YacTH  BEJIWYMHBL
OO6bIkHOBeHHBIC Ipobu. [IpaBuibHbBIC U HEMpaBWIbHBIC TpoOu. CMeanHas Apoob,
IpEICTaBICHUE CMEIIaHHON JIpoOW B BUJIE HEMPABUJIBLHON NIPOOM U BBIJCICHHUE
IEJION YacTH 4Mciia U3 HempaBWIbHOU apodu. M3o6paskenue apobeil ToukaMu Ha
qucI0Boi npsimoii. OcHOBHOE CBOMCTBO poou. Cokparenue apodei. [lpuenenue
IpoOu K HOBoMY 3HaMeHareto. CpaBHEeHHE poOeit.

CrnoxeHre W BBIUUTAHHE ApoOel. YMHOXKEHHUE U JieJieHHne IpoOer, B3auMHO-
oOpatHbie 1poou. HaxokieHne 4acTH 1e10T0 U IEJI0T0 10 €ro YacTH.

Hecatuunas 3amuchk ApooOeit. IlpencraBinenue aecaTMUHOW ApoOU B BHJEC
00bIKHOBeHHOU. M300pakeHre AECATHYHBIX JpoOel TOUKaMU Ha YHUCIIOBOM MPSMOM.
CpaBHeHUE TECITUYHBIX IPOOEH.

ApudmeTndeckue JEWCTBUS € JECATHYHBIMH  ApoOsMu. OKpyrieHHe
JECSITHUYHBIX APOOCH.

146.4.2.3. Pentenue TeKCTOBBIX 3a/1a4.

Pemenne TekcToBRIX 3amad  apupMeThyeckuM  crocobom.  Permenue
Jormyeckux 3anad. Pemenue 3amad mepeOOpoM BCEX BO3MOXKHBIX BapHUAHTOB.
Hcnonb30BaHue Mpy PEeIICHUH 3a/1a4 TaAOIHUI] U CXEM.

Pemienne 3amau, copepxkamuyx 3aBUCUMOCTH, CBSI3BIBAIOLIME BEJIWYWHBI:
CKOPOCTb, BpEMs, pACCTOSIHME, 1I€HA, KOJMYECTBO, CTOMMOCTb. EIMHUIIBI
M3MEPEHUS: MAcChl, 00beMa, IIEHbI, PACCTOSHUS, BpEMEHHU, CKOPOCTH. CBA3b MEXIY
€AUHULIAMH U3MEPEHUS KaXI0N BEIIMYUHBI.

Pemienne 0CHOBHBIX 3a/1a4 Ha JIPOOH.



[IpencraBnenre JaHHBIX B BUJE TA0JHUL, CTOJIOYATHIX JUATPAMM.
146.4.2.4. HarnsangHas reomeTpusl.

Harnsansie npeacrasienus o purypax Ha miIOCKOCTH: TOUKA, IpsiMasi, OTPE30K,
JIy4, YroJ, JIOMaHas, MHOTOyT'OJIbHUK, OKPY>KHOCTb, KpYyI. Yroia. IIpsamoii, ocTpslii,
TYIION Y Pa3BEPHYTHIN YIIBI.

JlnuHa oTpe3ka, METpUUYECKUE €IMHMIIBI JJIUMHBL. [[TuHa moMaHoM, mepumMerp
MHOTOYTOJIbHUKA. VI3MepeHne 1 mocTpoeHue YIIoB C MOMOIIIbIO TPAHCIOPTHPA.

Harnsanele mnpeacraBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIBHHK,
NpsIMOYTOJIbHUK, KBAJPAaT, TPEYTOJIbHUK, O PAaBEHCTBE (pUryp.

N300paxenue ¢uryp, B TOM uyuciae Ha kietdatod Oymare. Iloctpoenue
KOH(Urypamuii u3 yacted nNpsAMon, OKpY>KHOCTH Ha HEJIMHOBAHHOW M KJIETYATOM
oymare. Micnionb30BaHKe CBOWCTB CTOPOH U YITIOB IPSIMOYTOJIbHUKA, KBAAPaTa.

[Tnomane nOpsIMOYroJdbHHKA W  MHOTOYTOJBHUKOB, COCTaBIICHHBIX U3
NpSIMOYTOJIbHUKOB, B TOM 4HcCie (uryp, m300pakeHHBIX Ha KieTdarod Oymare.
Enunuisl n3mMepeHus miolaiu.

Harnsanele nmpencraBieHus 0 MPOCTPAHCTBEHHBIX (PUTypax: MPsIMOYTOJIbHBIN
napajjenenunen, — Ky0, — MHOTOIpaHHMKH.  M300pakeHHe  TpOCTEHUIINX
MHOTOTpaHHUKOB. Pa3Beprku kyba u mnapamnenenunena. Co3manue Monenei
MHOTOTPAaHHUKOB (13 OyMaru, MpOBOJIOKH, IJIACTUIIMHA U IPYTUX MAaTEPUATIOB).

OO0beM MPAMOYTOJILHOTO Iapajulelienuieaa, Kyoa. EQuHHUIBI U3MepeHUs
o0beMa.

146.4.3. Conepxanue o0yueHus B 6 kiacce.
146.4.3.1. HatypanbpHble yncina.

ApudmeTnyeckre ACHCTBUS C MHOTO3HAYHBIMU HATYypPaJbHBIMH YHCIIAMH.
UucnoBble  BbIpaXEeHUS, TMOPANOK  JEHUCTBHI,  HCIOIB30BAHUE  CKOOOK.
Hcnonp3oBaHne Npu BEIYUCIEHUSX IEPEMECTUTEIBHOTO H COYETATENBHOIO CBOMCTB
CJIOKEHUS U YMHOKEHUSI, PACIIPEACIUTENHHOTO CBOMCTBA YMHOKEHU. OKpyIIIeHHE
HAaTypaJjbHbIX YUCEIL

JlenuTenu U KpaTHble YKClia, HAUOONBIINK OOIIMNA JENUTENb U HaUMEHbIIIee
ob1iee kparHoe. J[eTuMOoCTh CyMMBI U TIPOM3BeeHUS. J[eIeHne C OCTaTKOM.

146.4.3.2. JIpoOw.



OObIKHOBEeHHasi ApoOb, OCHOBHOE CBOMCTBO JpOOM, COKpallleHHE ApoOei.
CpaBHeHUE U ynopsaounBaHue apoOeil. Pemenne 3a1a4 Ha HAXOXKACHUE YaCTH OT
LEJI0ro M LEeJIoro mo ero yactu. J[poOHOoe 4YHuClIo Kak pe3yiabTar JeJeHUs.
[IpencraBnenue AecATUUHON APOOU B BUJIE OOBIKHOBEHHOM APOOU U BO3ZMOXKHOCTh
npecTaBieHus: OOBIKHOBEHHOM poOU B BUJE JAECATUUHOMU. JlecsaTuunble Apodu u
MeTpHUYECcKasi cuctemMa Mep. AprupmeTnyeckue 1eUCTBUS U YUCIIOBbIE BBIPAXKEHUS C
OOBIKHOBEHHBIMU U JIECATUYHBIMU APOOSIMHU.

OtHouleHnue. JleneHue B JaHHOM OTHOILIEHMU. Macmtad, nponopuus.
[IpuMeHeHne TponopuUrid IPY PELIEHUH 3a]au.

IlonsaTue IMpOLCHTA. Brruucnenue MpONICHTA OT BCIIMYMHBI U BCIIMYUHBI 110 €C
IMPOLCHTY. BBIpa)KCHI/Ie MPOLCHTOB ACCATUYHBIMU IIpO6SIMI/I. Pemenue 3aJa4 Ha
IMPOLICHTHI. BI)Ipa}KGHI/Ie OTHOHICHUA BCIIMYHH B IIPOICHTAX.

146.4.3.3. TlonoxxuTeapHble U OTPULIATEIBHBIC YHCIIA.

[TonoxxurenpHble U oTpullaTedabHble uyucna. Llenpie unciaa. Monyns umcna,
reoMeTpuuecKkasi HMHTepIpeTanus Moayids uucia. HW3o0pakeHue uucen Ha
KOOpAWHAaTHOW  mpsamol. YwucimoBeie  npomexyTku. CpaBHeHHE — YHCel.
Apudmernyeckue IeUCTBUS C MOJIOKUTEIbHBIMUA U OTPULIATEILHBIMUA YUCIAMH.

[IpsimoyronbHast cucTeMa KOOpAMHAT Ha TJIOoCKOocTU. KoopauHarel TOUKM Ha
IUIOCKOCTH, abcuucca u opAauHara. [loctpoeHue Touek u Guryp Ha KOOpAUHATHOM
TUIOCKOCTH.

146.4.3.4. ByKBEeHHbIE BbIPAKCHUSI.

[IpumeneHue OyKB IS 3alMMCH MAaTEeMaTHYECKUX BBIPAXKCHUN U MPEIOKEHU.
CaoiicTBa apudMeTHyecKnx JedcTBUil. DyKBEeHHBIC BBIPAKEHHS W YHUCIOBBIC
MIOJICTAHOBKH. DyKBEHHBIE paBEHCTBA, HAXOXKJICHUE HEU3BECTHOIO KOMIIOHEHTA.
dopmynbl, GOpMYIEI IEpUMETpa U TUIOMIAAN MPSMOYTOJIbHUKA, KBaJpara, o0ObeMa
napajuieJienuneaa u Kyoa.

146.4.3.5. Pemmienrie TEKCTOBBIX 3a/1ad.

Pemenne TekcToBRIX 3amad  apudMeThyeckuM  crocobom.  Pemenue
Jorudeckux 3anad. Pemenue 3amad mepebopoM Bcex BO3MOKHBIX BAPUAHTOB.

Pemienue 3amau, copep)kaliux 3aBUCUMOCTH, CBSI3BIBAIOIINX BEJIWYHHBI:
CKOPOCTb, BpeMs, pacCTOsIHUE, 1IeHa, KOJIUYECTBO, CTOMMOCTb,
MPOU3BOAUTEILHOCTh, BpeMs, 00beM palOoThl. EQWHMIEI W3MEpEeHHs: MAacChl,



CTOMMOCTH, PACCTOSHUS, BPEMEHU, CKOPOCTHU. CBsI3b MEXKY CAUHUIIAMHU U3MEPECHUS
KaXKJIOM BEJIMYUHBIL.

Pemenue 3aJia4, CBA3aHHbBIX C OTHOIICHHUEM, ITPOITOPHMUOHAIILHOCTBIO BEJINYNH,
MMpOUCHTaAMU; pCIICHNC OCHOBHLBIX 3a1a4 Ha I[pO6I/I M IIPOLCHTEI.

Ouenka W MNpUKUIKA, OKpyrieHue pesynbrara. CocraBieHne OyKBEHHBIX
BBIPQYKEHUH 110 YCIOBUIO 3aa4H.

HpeI[CTaBJIeHI/IC JaHHBIX C ITOMOIIBIO Ta6JII/II_I n JuarpamMmm. Cros0uarsie
AuarpaMMabl. 9YTCHUC U ITOCTPOCHUC. Yrenue KPYTOBBIX IUarpaMm.

146.4.3.6. Harnsannast reomeTpus.

Harnsansie npeacrasienus o purypax Ha miIOCKOCTH: TOUYKA, MPsMast, OTPE3OK,
Jqy4d, yroji, JIOMaHas, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYrOJIbHUK,
OKPY’KHOCTb, KPYT.

B3anmHOe pacronoxeHue ABYX MPSMBIX Ha IIJIOCKOCTH, MapajuieIbHbIe
npsiMble, TEPIEeHIUKYISpHbIE TpsMble. V3MepeHue pacCTOSHUN: MEXIy IBYyMS
TOYKaMH, OT TOYKHU JI0 MPSMOH, AJIMHA MapIIpyTa HAa KBaAPATHOM CETKeE.

N3mepenne © MOCTPOEHHE YITIOB C TMOMOIIBI TpaHcmopTupa. Bunibl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIH, MPSIMOYTOJIbHBI, TYHOYTOJIbHBIH,
pPaBHOOEAPECHHBIH, PaBHOCTOPOHHHI. YeThIpexyronbHUK, MIPUMEPHI
YEThIPEXYTOJIbHUKOB. [IpsIMOYrOiIbHUK, KBaJApaT: UCIOIB30BAHUE CBOWCTB CTOPOH,
yIIIoB, nuaroHajned. M3oOpakeHue TeoMeTpUuecKuX (UTyp Ha HEIMHOBAHHOMN
Oymare C WCIONb30BAHUEM IHMPKYIA, JHUHEHKH, YrOJdbHUKA, TPAHCIOPTHUPA.
ITocTpoenus Ha KaeT4aTol Oymare.

[lepumerp w™HoOTOyronbpHUKA. [loHsATHE TUIOMAanM GUTYPHI, EIMHUIIBI
u3Mepenus wiomaan. [IpubmmkerHoe naMepenue miomanu Guryp, B ToM Yrciie Ha
KBaJpatHOM ceTke. [IpubnmxeHHOE H3MEpEHUE UIMHBI OKPYXHOCTH, IUIOIIAAH

Kpyra.
CummMmeTpus: LIeHTpaibHas, 0CeBasi U 3epKajibHasi CHMMETPHHU.
[TocTpoenne cuMMETpUIHBIX QUTYD.

Harnsiiable mpeacTaBieHus 0 IPOCTPAHCTBEHHBIX (PUTYypax: MapalijieaenuIie],
KyO, mnpu3Mma, NUpaMuja, KOHYC, UWIMHAp, map u cdepa. HN3o0paxeHue
MpOCTpPaHCTBEHHBIX (puryp. [Ipumepsl pa3BepTOK MHOTOIPaHHUKOB, LIWJIMHJpA U
koHyca. Co3nanve mojesned mMpoCTpaHCTBEHHbIX (Guryp (u3 Oymaru, mpoBOJIOKH,



MJIACTUJIMHA U JPYTUX MaTepualioB).

[lonsitue oObema, emuHUIBI U3MEpeHHUs o0beMa. OO0beM MPSIMOYTOIBHOTO
napajienaenunena, Kyoa.

146.4.4. TlpenMeTtHble pe3ylabTaThl OCBOCHHUS IPOrpaMMbl y4eOHOro Kypca
"Maremaruka'.

146.4.4.1. TlpeameTHbIE pe3yabTaThl OCBOCHUS POrpaMMbl Y4€OHOTO Kypca K
KOHIly oOyueHus B 5 Kjacce.

146.4.4.1.1. Yucia v BLIYUCIICHUS.

Ilonumarts u MMpaBHUIILHO YHOTpe6JI$[TB TCPMHHBI, CBA3dHHBIC C HATYPAJIbHBIMHA
YucCJIaMH, OOBIKHOBECHHBIMH H JACCATUYHBIMHU }Ip06$IMI/I.

CpaBHI/IBaTB n  yYHOopsagoduBaTb HATYPAJbHBIC YHCId, CpPAaBHHBATL B
HpOCTCﬁHIPIX ciaydasax OOBIKHOBCHHEBIE )IpO6I/I, ACCATHUYHBIC leO6I/I.

COOTHOCHUTH  TOYKY Ha  KOOpJAWHATHOW  (YMCIIOBOH)  MpsSAMOW  C
COOTBETCTBYIOIIMM €H YHUCIIOM W HM300pakaTh HaTypaJibHbIe YHCIa TOYKAMH Ha
KOOPJAMHATHOM (YMCITOBOM) TIPSIMOIA.

Bemonssate apudmerndeckue EHCTBUS C HATypalbHBIMH YWCIAMH, C
OOBIKHOBEHHBIMHU JIPOOSIMU B MPOCTEHIITUX CITydasx.

BEITTOTHATE IPOBEPKY, TPUKUJIKY PE3yIbTaTa BEIYUCICHUM.
OKpyT/IsTh HaTypaJIbHBIC YHCIA.
146.4.4.1.2. Pemienne TEKCTOBBIX 3a/1ay4.

Pemarp TekcToBbIE 3amaun apuMETHUYECKUM CIOCOOOM M C TOMOIIBIO
OpraHW30BAaHHOTO KOHEYHOTO Mepedopa BCEX BO3MOXKHBIX BAPUAHTOB.

Pemiath 3aJa4u, COACpKaIIUuC 3aBUCUMOCTH, CBA3BIBAIOININC BCIMYHHBI:
CKOpPOCTBb, BPEM:, paCCTOAHNEC, ICHA, KOJIMYCCTBO, CTOUMOCTbD.

Hcronp30BaTh KpaTKHe 3allMCH, CXEMBbI, TaOJIUIIBI, 0003HAYCHUS TTPU PEIICHUN
3ajad4.

ITonp30BaThCst OCHOBHBIMH CAMHHUIAMHU UBMCPCHUA: LICHBI, MACChI, PaCCTOAHUA,
BpPCMCHH, CKOPOCTH, BbIpa’XaTb OJJHU CAWMHUIBI BCINYKWHBI UCPE3 APYI'HC.

I/I3BJIeKaTB, AHAJIU3UpPOBaTh, OLICHUBATDH I/IH(l)OpMaI_[I/IIO, npcaCTaBJIICHHYIO B



Tabnuile, Ha CTOJIOUaTON AuarpaMMe, HHTEPIIPETUPOBATh MPEACTaBICHHbIE TAHHbIE,
MCIIOJIb30BATh JJAHHBIE MPU PEIICHUHU 3a/1a4.

146.4.4.1.3. HarmsiagHas reoMeTpus.

[Tonb30BaTbCAd TEOMETPUUECKUMH MOHATHIMU: TOYKA, MpsAMasi, OTPE30K, JIyY,
yroJI, MHOTOYTOJIBHUK, OKPY>KHOCTb, KPYT.

[IpuBOaUTH NpUMEpPbl OOBEKTOB OKPYKAIOUIETO MHpa, HMEUmX GopMy
U3YyYEHHBIX TEOMETPUUYECKHUX (DUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C yIJIaMU: BEpIIMHA, CTOPOHA; C
MHOTOYTOJIbHUKAMU: yTOJI, BEpIIMHA, CTOPOHA, JAUAroHallb, C OKPYKHOCTBIO:
paauyc, AMameTp, LUeHTP.

N300paxkaTe u3y4deHHbIE TIeoMeTpuyeckre (Urypbl Ha HEJIMHOBAHHOW U
KJIeT4aToi OymMare ¢ MOMOIIbIO IIUPKYIIS U JIMHEHUKH.

HaxoguTe IuHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C TIOMOIIBIO
JUHENKU, CTPOUTH OTPE3KH 3aJaHHOW UIMHBI; CTPOUTH OKPYKHOCTHh 3aJaHHOTO
paaunyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIUIOB IIPAMOYT'OJIBHHUKA, KBaJApara IJId UX
IMOCTPOCHUA, BBIYHUCIICHUA TIOINAAN U IICPHUMCTPA.

BbraucnaTe mepuMeTrp W IUIOMIANb KBajpara, MPSIMOYTOJIbHHKA, QUTYD,
COCTaBJICHHBIX M3 MPSIMOYTOJIHHHKOB, B TOM YHCIEC (QUTYp, W300paXCHHBIX Ha
KJIeT4aTou Oymare.

ITonp30BaTbCcsi OCHOBHBIMM MCTPHUYCCKHUMU CAWMHHUIOAMU H3MCPCHHA IJINMHBI,
Iiomaan,; BbIpaKaTb OAHU CANMHHIIBI BEJIMYHUHBI YCPC3 APYIUc.

Pacno3naBare napaienenuren, Ky0, UCIIOIb30BaTh TEPMUHOJIOTHIO: BEPIINHA,
pedpo, TpaHb, U3MEPEHUS, HAXOUTh U3MEPEHUS Tapauieenumesa, Kyoa.

Boluncnare o0beM KyOa, mNapajuienenunena Mo 3aJaHHbIM H3MEPEHHUSIM,
MOJTb30BATHCS SAMHUIIAMU U3MEPEHUs 00beMa.

Pemrate HecoXHBIC 3aJa4d Ha HN3MCPCHUC TI'COMCTPHYCCKHMX BCIHMYHUH B
MMPAKTUICCKUX CUTyallUAX.

146.4.4.2. IlpeameTHbIe pe3yJibTaThl OCBOCHUS MPOrPaMMbl Y4EOHOTO Kypca K
KOHITy 00yueHus B 6 Kiacce.



146.4.4.2.1. Yucia U BEIYUCIICHUS.

3HaTh M NMOHUMATh TEPMUHBI, CBA3aHHBIE C PA3JIWYHBIMH BUJAMH YHCET U
croco0amu Ux 3arucu, MePexXoauTh (€CIU 3TO BO3MOXKHO) OT OHOU (POPMBI 3arucu
YyHuclia K IPyrou.

CpaBHI/IBaTB H ynopsaoduBaThb LCJIBIC 4YHCJIA, OOBIKHOBEHHEBIEC H JACCATUYHBIC
I[pO6I/I, CpaBHUBATBL YHUCJIa OAHOI'O X Pa3HbLIX 3HAKOB.

BBIHOJ'IHSITB, CoucTad YCTHBIC U TIMCBMCHHBIC IIPHUCMEI, apI/I(i)MeTI/I‘I€CKI/I€
ﬂeﬁCTBHH C HATypaJIbHBIMU U TCJIBIMU YUCJIAMH, OOBIKHOBECHHBIMH H JACCATUYHBIMH
IIpO6$IMI/I, MOJIOKUTCIIBHBIMU 1 OTPULATCIIbHBIMU YNUCIIAMHA.

BpruucnsaTh 3Ha4EHUs YUCIIOBBIX BBIPAKEHUN, BBIIIOIHATh IPUKUAKY U OLIEHKY
pe3yibrara BBIUUCICHUHM, BBIMIONHATH MPeoOpa30BaHUsl YHUCIOBBIX BBIPAXKEHHUIN Ha
OCHOBE CBOWCTB apu(PMETHUUECKUX JIEUCTBHI.

CoOTHOCHUTBD TOYKY Ha KOOplIHHElTHOfI HpﬂMOfI C COOTBCTCTBYIOIUM eyl yucjiaoM
)51 1/1306pa>1<aTL qyuciia TOYKaMH Ha KOOp)IHHaTHOﬁ HpHMOﬁ, HaXO0aUTb MOAYJIb YHUCJIa.

COOTHOCUTH TOYKU B MPSIMOYTOJILHOM CHCTEME KOOPAMHAT C KOOpAMHATAMMU
3TOU TOUKH.

OprrJ'I}ITB OCJIBIC YuUCIa U ACCATHYHBIC ,IIpO6I/I, HaXOIUTb l'IpI/I6JII/I}KCHI/I5[
YHCCII.

146.4.4.2.2. YucnoBbie 1 OYKBEHHBIC BBIPAKCHHUS.

[Torumare U ynorpeOJsITh TSPMHHBI, CBSI3aHHBIC C 3alIMChI0 CTCIICHH YHCIIA,
HAXOIWUTh KBaJApaT M KyO 4YHMCIIa, BBIYMCIIATh 3HAUCHHS YHCJIOBBIX BBIPAYKCHHIH,
COJCPIKAIIUX CTCIICHH.

ITons30BaTbes IMIpU3HaKaMH1 ACITMMOCTH, paCKIIaAbIBATh HATYPAJBbHBIC YKUCJIa HA
IIPOCTBIC MHOXKHUTCIIH.

ITons30BaTbes MaCHITa6OM, COCTABJIATH IIPOIIOPIKUHU U OTHOIICHMA.

Hcnonb3oBath OyKBHI it 0003HAYCHHS YHCEN TPU 3aIUCH MaTeMaTHYECKUX
BBIPAKEHUN, COCTABIISATh OYKBEHHBIE BBIPAXKCHUS U (OPMYIIbI, HAXOJUTh 3HAUCHUS
OYKBEHHBIX  BBIPOKEHUN, OCYIIECTBIsAsI  HEOOXOMUMBIE  TIOJCTAHOBKH U
npeoOpa3oBaHUs.

HaxoauTh HEeM3BECTHBIM KOMIIOHEHT PABEHCTBA.



146.4.4.2.3. PemieHre TEKCTOBBIX 3a/1a4.
Pemmate MHOTOIIIArOBBIE TEKCTOBBIC 33]]a4K ApUPMETUUECKUM CTIOCOOOM.

Pemarsp 3aJ1a4M, CBA3AHHBIC C OTHOIICHUCM, ITPONMOPLHUOHAJIBbHOCTBIO BEJIMYHH,
MMpOUCHTaAMHU, PCUIATh TPHX OCHOBHBIC 3aa4YMd HA I[pO6I/I W IIPOLCHTEI.

Pemarsp 3aa4i, COACpKAaIMC 3aBUCUMOCTH, CBA3LIBAIOIINC BCIWMYHUHLI:
CKOPOCTD, BpEMs, pacCTOsIHUC, ocHa, KOJINYECTBO, CTOUMOCTBD,
IMPOU3BOAUTCIIBHOCTL, BPCMA, oboneMa pa6OTBI, HCITIOJIb3YA apI/I(i)MCTI/IIICCKI/IC
IIGIZCTBPIH, OLICHKY, IMPUKUIKY, ITOJB30BATHCA CANHHNIIaMH N3MCPCHUA
COOTBCTCTBYHOIIUX BCIIMYNH.

CocTaBiiTh 6YKBCHHBIC BBIPAXKCHU 110 YCIIOBUIO 3a1a4N.

N3Bnekars wuHbOpMaIuioo, TpeACTaBICHHYI0 B TaOIWIaXx, Ha JIMHEHWHOMH,
CTOJIOUATOM WJIM KPYrOBOM JHMarpaMMax, WHTEPIPETUPOBATH MPEICTABICHHBIC
JlaHHbBIE, UCIIOJIB30BaTh JAHHBIC IPU PEIICHUU 3a]1a4.

[IpenctapnsaTh uHGOPMAIMIO C TTOMOIIBIO TAOIUII, TUHEHHONW W CTOIOYATOM
JIarpaMm.

146.4.4.2.4. HarnsimHast TeOMETPHA.

[IpuBOaUTH TpUMEpPBI OOBEKTOB OKPYKAIOUIETO MHpa, HMEIOUX GopMy
M3YyYECHHBIX TEOMETPHUUECKUX TUIOCKUX W TMPOCTPAHCTBEHHBIX (PUTYp, TpUMEpPHI
pPaBHBIX U CHMMETPUYHBIX QUTYD.

N3o00paxaTh ¢ MOMOIIBIO ITUPKYJIS, TUHEHKH, TPAHCIIOPTHPA HA HETMHOBAHHOM
M KJeT4yaTto Oymare Wu3y4YeHHbIE TIUIOCKHE TeoMeTpuyeckue GUryposl W
KOH(PUTYpaIiu, CAMMETPUYHbIE (UTYPHI.

[Tonb30BaThCA TEOMETPUUECKUMU MTOHSATUSIMH: PABEHCTBO (DUTYDP, CAMMETPUS,
HCIOJIb30BaTh TEPMUHOJIOTHIO, CBSI3AHHYIO C CHMMETPUEN: OCh CUMMETPHUH, LIEHTP
CUMMETPHH.

Haxonutes BeTMUMHBI yTTI0B H3MEPEHUEM C MIOMOIIBIO TPAHCIIOPTUPA, CTPOUTH
YITIbl 3aJJAHHOW BEJIMYWHBI, MTOJI30BAThCS NPU PELICHUM 3a]1a4 IPagyCHOM Mepou
YITIOB, PACIO3HABAaTh HA YEPTE)KAX OCTPBIA, IPAMOU, pa3BEPHYTHIA U TYIIOW YIJIBL.

BpuncnaTe OavMHY JIOMaHOM, NEPUMETP MHOTOYTOJIbHUKA, MOJIb30BaThCS
€IUHULIAMHA U3MEPEHUS JJIMHBI, BBIPAXKAaTh OTHU €IMHULIBI U3MEPEHHUS JJIMHBI 4epe3

IpyTHE.



HaxoauTe, ucnonb3ys 4epTeKHbIE HHCTPYMEHTBI, PACCTOSHUS: MEXKIY ABYMS
TOYKAaMH, OT TOYKH 0 MPSMOM, IJIMHY IIyTH HA KBAJIPAaTHOM CETKE.

Bbruncnars  miomanbs  QUryp, COCTaBICHHBIX M3  NPSIMOYTOJbHUKOB,
UCIIOJIb30BaTh pa30MeHNe Ha MPSIMOYTOJIbHUKY, HAa paBHbIE (DUTYPBI, TOCTpaUBaHUE
J10 TIPSAIMOYTOJIbHUKA, MTOJIb30BAaThCS OCHOBHBIMU €IMHHUIIAMU U3MEPEHUS TUI0IIAaaH,
BBIpa)kKaTh OJJHU €JUHULIBI U3MEPEHUS IIJIOIIAIN Yepe3 APYyTHE.

Pacno3HaBarh Ha MOIENSAX M H300paXKEHUSIX MHPAMUIY, KOHYC, UMIMHJIP,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPILNHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N3006paxkats Ha KJIeT4aToi Oymare mpsiMOyTOJIbHBIN MapasijiesIenuIie]l.

Boruucnsats 00beM NpsSMOYTOJABHOTO TMapajuliesienumnena, Kyoa, moiab30BaThCs
OCHOBHBIMHU €IJUHUIIAMU U3MEPEHUsI 00beMa.

Pemars HecnoxHbIC 3a/lai Ha HaAXO0XACHHC T'COMCTPHYCCKHX BCINYHUH B
IMPAKTUYCCKUX CUTyallUAX.

146.5. ®enepanbHas padouyasi mporpaMmma yueOHoro kypca ""Asareopa' B 7
- 9 ki1accax (naJsiee COOTBETCTBEHHO - MporpaMMa y4e0Horo kypca ""Agareopa',
yu4eOHBIH KYpC).

146.5.1. TloscHuTenpHas 3alMCKa.

146.5.1.1. AnreGpa siBIsIeTCS OMHUM M3 OTIOPHBIX KypCOB OCHOBHOT'O OOIIIETO
oOpa3oBaHusi: OHa 00ECTIEYMBACT U3YUCHHUE JIPYTUX JAUCIHIUINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK M TYMAHUTApHOTO IIMKJOB, €€ OCBOCHHE HEOOXOaUMO Jis
POAOJDKEHU 00pa30BaHus U B MMOBCEIHEBHOM XKU3HH. Pa3BuTne y oOyyaronuxcs
HAay4YHBIX TPEACTABICHUNA O TMPOUCXOKIACHHUH € CYIIHOCTH airedpamdecKux
abcTpakimii, criocode OTpaKeHHsI MaTeMaTUIeCKOM HAYKOU SIBIICHUH U MPOIIECCOB B
npupoge M OOIIECTBE, POJM MareMarH4ecKoro MOIECIUPOBAHUS B HAyYHOM
MO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHHUS
M Ka4eCTB MBIIUICHUS, HEOOXOANMBIX IS aalTallid B COBPEMEHHOM ITU(POBOM
obmectBe. M3yuenue anreOpel oOecreyMBaeT pa3BUTHE YMEHUS HaOIIONATh,
CpaBHUBATh, HAXOAWTh 3aKOHOMEPHOCTHU, TpPeOyeT KPUTHUUYHOCTH MBIILICHHUS,
CIIOCOOHOCTH apTYMEHTHPOBAHHO OOOCHOBBIBATH CBOU JICUCTBHSI W BBIBOIHI,
dbopmynmupoBarh yrBepkacHUSA. OCBOCHHE Kypca anreOpbl 00eCIeYnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUSI OOYYaloIIUXCA: OHU MCHOJB3YIOT JEAYKTUBHBIE U
WHJyKTUBHBIE pacCyxKJeHus, 0000IleHre U KOHKPEeTH3alHio, abCTparupoBaHue U
anajmoruto.  OOyueHue  anreOpe  mHpeaAnojaracT  3HAYUTEIBHBIE  00bEM



CaMOCTOSTECIbHON JEATCILHOCTH OGy‘I&IOI_HI/IXCSI, IMO9TOMY CaMOCTOATCIbHOC
pEeIICHUC 3a1a4 ABJIACTCIA peaﬂmsauueﬁ ACATCIIBHOCTHOI'O ITPUHIIUIIA 06y‘—IeHI/I$I.

146.5.1.2. B crpykType mnporpammbl yueOHOTO Kypca "Anrebpa" mis
OCHOBHOIO OOWHIEro 00pa30BaHMsI OCHOBHOE MECTO 3aHMMAIOT COJEPXKaTeIbHO-
Meroauueckue auHuu: "Uucna u BeluucieHus", "Anredpanyeckue BbIpakeHUA',
"VpaBHeHnuss u HepaBeHcTBa', "®yHkuuu". Kaxnmas w3 3THX comaepKaTelbHO-
METOJUYECKUX JIMHUU pa3BUBAETCS Ha MPOTSHKEHUM TPEX JIeT M3Yy4YeHHUs Kypca,
B3aMMOJCHCTBYSl C APYrMMH €ro JUHUsAMHU. B Xome u3yueHuss ydyeOHOro Kypca
oOyyaromuMcs MPUXOJUTCS JIOTHUECKU PACCYXJaTh, MCIONb30BaTh TEOPETUKO-
MHOXXECTBEHHBIN s3bIK. B CBs3u ¢ 3TUM B nmporpammy ydebHoro kypca "Anre6pa"
BKJIFOYUEHBl HEKOTOpPbIE OCHOBBI JIOTWKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX
paszenax MareMaTuyeckoro oO0pa3oBaHUS W CHOCOOCTBYIOIIHME OBJIAJICHUIO
00y4aromuMHUCS OCHOB YHUBEPCAIBHOTO MaTeMaTu4eCKOro A3BIKA.
ConepxareIbHOH U CTPYKTYPHOU OCOOCHHOCTBIO ydeOHOro kypca "Anrebpa'
ABJISIETCS] €70 MHTETPUPOBAHHBIN XapakTep.

146.5.1.3. Conepxxanue nuHuu "Yucna u BbIYUCIEHUS" CIIYyKUT OCHOBOM MJis
JATbHEUIIer0 U3YYeHUs] MAaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYaIOIIMXCS
JIOTUYECKOTO MBIIICHUS, (POPMUPOBAHUIO YMEHUS IMOJIB30BATHCS aIrOPUTMaMU, a
TaKkKe MPUOOPETECHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIUMBIX JIJIs TTOBCEIHEBHOMN
KU3HU. Pa3BUTHE MOHATHS O YHCJIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
CBS3aHO C palMOHAJIBHBIMH W HMPPANUOHAIBHBIMH YHCIaMH, (opMUpOBAHHEM
MpEACTABICHUN O JEUCTBUTEIILHOM YHCIie. 3aBEPIICHUE OCBOCHUS YMCIOBOM JIMHUHN
OTHECEHO K cpeHeMY 0011eMy 00pa30BaHHUIo.

146.5.1.4. Conepkanue IByX aireOpandeckux JUHUN - "AnreOpandeckue
BBEIpaKeHUA" W "YpaBHCHHS M HEpPaBEHCTBA"' CIIOCOOCTBYET (POPMHUPOBAHHUIO Y
o0OyJaromuxcss MaTeMaTH4YeCKOro ammapara, HeOOXOIMMOTO JUIs PEHICHHs 3aaad
MaTe€MaTUKH, CMEXKHBIX MPEAMETOB M MPaKTUKO-OPUEHTUPOBAHHBIX 3anady. Ha
YpOBHE OCHOBHOTO OOIIIET0 00pa30BaHusl y4€OHBIN MaTepual rpynmupyeTcst BOKPYT
paIMOHAJIBHBIX BhIpAXKEHUN. AnreOpa TEeMOHCTPUPYET 3HAYCHUE MATEMaTHKU Kak
S3bIKa I8 TOCTPOCHHUS MAT€MAaTUYECKUX MOJENIeld, OMHCaHUs MPOLECCOB U
SBIICHUH peanbHOro Mupa. B 3amaun oOy4enus anreOpe BXOAIT TaKXKe JalbHEHIIIee
pa3BUTHE aNTOPUTMHYECKOTO MBIIUICHHS, HEOOXOIMMOTO, B YACTHOCTH, IS
OCBOCHHMS Kypca UWH(GOPMATUKH, ¥ OBIAJECHUE HABBIKAMH JICTyKTUBHBIX
paccyxnennii. IIpeoOpazoBaHue CHUMBOJBHBIX (DOPM CIOCOOCTBYET Pa3BUTHIO
BOOOpa)KE€HHUsI, CHOCOOHOCTEN K MAaTeMaTUYE€CKOMY TBOPUYECTRY.

146.5.1.5. Conepxanne (QyHKIIMOHAIBHO-Tpa®UYECKON JIMHUU HAIeJICHO Ha



MOJIy4eHHE 00yJarolMMUCS 3HaHUM 0 QYHKIMIX KaK BaKHEUIIE MaTeMaTu4eCKoOi
MOJIENN JJI OMKCAHMS M MCCIEIOBaHUS Pa3HOOOpa3HbIX MPOLECCOB U SBICHUN B
npupore u oOmectBe. M3ydyeHne Marepuana CHOCOOCTBYET Ppas3sBUTHIO Y
00yyaroluXcsl yMEHHs UCIIOJIb30BATh Pa3JIMUHbIE BbIPAa3UTEIbHBIE CPEJICTBA SI3bIKA
MaTeMaTuKl - CJIOBECHbIE, CHUMBOJIIMYECKHE, TIpapUUecKue, BHOCHUT BKIAJ B
(opMupOBaHHE TPEICTABICHUN O POJIM MAaTEeMaTUKU B Pa3BUTUU LIMBHIM3ALUU U
KYJIBTYPBI.

146.5.1.6. CornacHo yuebHOMY IJ1aHy B 7 - 9 KJ1accax U3ydaeTcs yueOHbIN Kypc
"AnreOpa', KOTOpBIM BKJIIOYAET CJICAYIOIIME OCHOBHBIC pa3/elibl COJCPHKAHUS:
"Uucna u BbluMcieHus", "AnreOpanueckue BblpakeHus'", "YpaBHeHUs U
HepaBeHcTBa'", "OyHKINM'.

146.5.1.7. OGuiee ynciio 4acoB, PEKOMEHAOBAHHBIX JJII U3y4YEeHUS y4yeOHOTO
Kypca "Anrebpa”, - 306 yaco: B 7 kiacce - 102 yaca (3 yaca B Hezielni0), B 8 Kilacce
- 102 gaca (3 yaca B Heznenwo), B 9 kinacce - 102 gaca (3 yaca B Heieuno0).

146.5.2. Conepsxanue oOydeHus B 7 Kiacce.
146.5.2.1. Yncna 1 BBIYUCIEHUS.

JIpoOu OOBIKHOBEHHBIC W JACCATUYHBIC, MEPEXOA OT OMHOM (OPMBI 3aIlUCH
apobeit k apyroit. IloHATHE palMOHAIBHOTO YHCIA, 3aldCh, CpaBHEHUE,
yIOPSAJOYMBAHUE  pAlMOHAJIBHBIX 4YHCEN.  ApupMeTHYECKHE JACHCTBUS  C
palMoOHAIBHBIMU YncIaMu. PerieHue 3aj1a4 u3 pealibHOM MpaKTUKH Ha 4acTH, Ha
TpoOH.

CreneHb ¢ HaTypalbHBIM I[OKa3aTejeM: OIpeaelieHne, MnpeoOpa3oBaHue
BBIPKEHUN HA OCHOBE ONpENENIeHUs, 3auCh 0onbuX yucen. [IporenTsl, 3anuch
MIPOLICHTOB B BHUjE ApoOu u n1poOu B BUAE MPOIEHTOB. Tpu OCHOBHBIC 3a7auu Ha
MPOLIEHTHI, PEILICHHUE 3a/1a4 U3 pealbHON MPaKTUKH.

[IpumeHeHnEe TPU3HAKOB  JEIUMOCTH, PA3JIOKEHHE HAa  MHOXUTEIU
HaTypajabHbBIX YUCEIL.

PeanbHbie  3aBucuMoOcCTH, B TOM  4Hcie TmpsMas W oOparHas
MPONOPLMOHAIIBHOCTH.

146.5.2.2. AnreGpandeckue BbIpaKeHHUSI.

[TepemeHHbBIE, YMCIOBOE 3HAYECHHUE BBIPAXKEHUA C NEPEMEHHOU. [[omycTumbie
3HAUCHUS NepeMeHHBIX. [IpeacraBnenrne 3aBUCUMOCTH MEXAY BEJIMYMHAMU B BUJIE



(dopmynsl. Beruncnenus no ¢popmynam. [Ipeobpa3oBanre OyKBEHHBIX BbIPaKEHHI,
TOXKJECTBEHHO paBHbIE BBIPAXKEHUS, IMpaBWa MPeoOpa3oBaHUS CyMM U
MIPOU3BEACHUM, MPAaBUJIA PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CIIaraéMbIX.

CBoiicTBa CTENEHU C HATypaIbHBIM MTOKA3aTEIIEM.

OpnHounieHbl 1 MHOrowieHbl. CteneHb MHoOrouieHa. CioxeHue, BhIYUTAHUE,
YMHOXEHHE MHOTOWIEHOB. DOpMYIbl COKPAIEHHOTO YMHOMKEHUS: KBaJIpaT CyMMBI
U KBajpaT pazHocTu. @opMyna pazHOCTH KBaApaToB. Pa3znoxkeHre MHOTOWIEHOB Ha
MHOKUTEH.

146.5.2.3. YpaBHEHHS 1 HEPABEHCTBA.

VYpaBHeHUE, KOpEHb YypaBHEHHMsI, IpaBuUja NpPeoOpa3oBaHMs YypaBHEHUS,
PAaBHOCWJIBHOCTb YPABHEHHUI.

JIuHeliHOE ypaBHEHHE C OJHOW IIEPEMEHHOW, YHUCIO KOPHEN JIMHEWHOIO
YpaBHEHUS, PEIICHUE JIMHEWHBIX YpaBHEHU . COCTaBIEHNE YPABHEHUH MO YCIOBUIO
3a7a4M. Permenre TEKCTOBBIX 3a/a4 C IIOMOIIBI YPAaBHEHUM.

JluneitHoe ypaBHEHHE C ABYMS NepeMEHHBIMHU U ero rpaduk. Cuctema ABYX
JUHEWHBIX YpaBHEHHM C JByMs IE€pEMEHHbIMU. PelieHne cucreM ypaBHEHUU
CIoco0OM MO/ICTaHOBKH. [IpuMepsI perieHns: TEKCTOBBIX 3a/1a4 C MTOMOIIBIO CUCTEM
ypaBHEHUM.

146.5.2.4. @yHkuum.

Koopaunara Touku Ha npsiMoii. UUCI0BbIE TPOMEKYTKH. PaccrossHue mexay
JIBYMsI TOYKaMHU KOOPAWHATHOW MPSIMOM.

IpsimoyrombHasi cuctema koopauuar, ocu OX u OY . AGemmcca u opanmHara
TOYKW Ha KOOPAMHATHOMW miockocTH. [IpumMeps! rpadukoB, 3aqaHHBIX (GOpMyIaMHu.
Urenne rpadukoB peanbHbIx 3aBucumocTteil. [lonarue dynkiuu. ['paduk GyHKIINN.
CaoiicTBa dyHKuwmii. Juneiinas gpyukius, ee rpaduk. [paduk dyskaun Y = | X|,
I'paduueckoe pemnieHne TMHEHHBIX YPaBHEHUN U CUCTEM JIMHEWHBIX YPaBHECHU.

146.5.3. Conep:xanue o0yueHus B 8 Kiiacce.
146.5.3.1. Uncna u BEIUMCIICHUS.

KBagparusiii kopenb u3 uucna. [loHsitTue 00 uUppalMOHAIBHOM YHUCIE.
JlecsiTnuHble TPUOJIMKEHUSI UppalMOHaNIbHBIX uncell. CBoilcTBa apudmeTnyecKux
KBaJIPATHBIX KOPHEH U UX MPUMEHEHHE K MPEe0OpPa30BAHUIO YUCIOBBIX BhIPAXKEHUN



W BBIYMCJICHUAM. [[€MCTBUTEIILHBIC YHCIA.
CreneHsb ¢ 1eIbIM MTOKa3aTesieM U ee cBoiicTBa. CTaHgapTHas 3alKiCh YUCTA.
146.5.3.2. Anre6panuecKkue BbIpaKeHUs.
KBanparHblii TpexuiieH, pa3aoKeHUe KBaIPaTHOTO TPEXWICHA Ha MHOKUTEH.

Anrebpanueckass JapoOb. (OCHOBHOE CBOWCTBO alreOpandeckoid JpoOu.
CrnoxeHue, BbBIYMTAHUE, YMHOXKEHHUE, JIeJIEHHEe anreOpandeckux IpoOeil.
ParmonanpHbIe BEIp@XCHUS M UX MPEOOPa30OBaHNUE.

146.5.3.3. YpaBHEHHS 1 HEPABEHCTBA.

KBagparnoe ypaBHeHue, popmyna KopHei KBajgpaTHoro ypaBHeHus. Teopema
Buera. PemeHne ypaBHEHHM, CBOIAIIMXCA K JIMHEMHBIM UM KBaJpPaTHbBIM.
[Ipocreiiue ApoOHO-palMOHaNTbHbIE YPABHEHUSI.

I'paduueckas mHTEpHIpeTallMs ypaBHEHHUN C JBYMs NEPEMEHHBIMU U CUCTEM
JUHEWHBIX ypaBHEHUW C JBYMs MEpEeMEHHbIMU. I[IpUMeEpBl penieHus CHUCTEM
HEJIMHEWHBIX YPAaBHEHUH C JByMs IEPEMEHHBIMU.

PerieHue TeKCTOBBIX 3agad aHFC6paH‘{€CKHM CITOCOOOM.

YuciioBele HEPABEHCTBA M UX CBOKCTBA. HepaBEeHCTBO ¢ OIHOM MEPEMEHHOM.
PaBHOCWIBHOCTP HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OIHOM IEPEMEHHOM.
CucrteMbl TUHEHHBIX HEPABEHCTB C OJTHOW TIEPEMEHHOM.

146.5.3.4. ®yHKumM.

[Tonstre pynkiuu. O6IaCTh ONPEISIICHUS K MHOKECTBO 3HAYCHUH (DYHKITUH.
Crioco6bl 3a1anust PyHKITHA.

I'padux dyaxmuu. UYtenue cpoiictB QyHkmum mo ee rpaduky. [Ipumepst
rpadukoB QpyHKIMIA, OTpaXKAIOMIUX PEeaTbHBIC TPOIIECCHI.

ODYHKIMY, ONHCHIBAIOIINE TPIMYI0 U OOpaTHYH MPOMOPIHMOHAIBHEIC

2 3 _
3aBUCUMOCTH, WX Tpaduku. Oyaxkmmm Y = X', Y = X' |y = Jx , Y = | X1,
I'paduaeckoe penienre ypaBHEHUN U CUCTEM YPaBHCHHIA.

146.5.4. Conep:xanue o0yueHus B 9 kiacce.

146.5.4.1. Yucina 1 BEIUUCIEHUS.



PanyonanbpHble yMciia, UppallMOHAJBHBIE YHMCIIA, KOHEYHbIE M OECKOHEYHbIE
JecATUYHbIE ApoOH. MHOXECTBO NEUCTBUTENbHBIX YUCEI, I€UCTBUTEIbHbBIE YUCIA
KaK OECKOHEUYHbIE I€CATUYHbIE IpoOu. B3aMMHO 0JHO3HAYHOE COOTBETCTBHE MEXKTY
MHO>KECTBOM JECUCTBUTEIILHBIX YUCEI U KOOPAUHATHOM MPSAMOM.

CpaBHeHUE JCUCTBUTENBHBIX 4YHUCEN, apupMeTUYecKue JACHCTBUS C
JNENCTBUTEIIBHBIMU YU CIIAMM.

Pa3mepbl OOBEKTOB OKpYXKAIOLIEro MUpPA, UIMTEIBHOCTh MPOLECCOB B
OKpY KarolieM Mupe.

HpI/I6J'II/I}K€HH06 3HAYCHHUC BCJIMYHHBI, TOUHOCTbH HpI/I6J'II/I)K€HI/I$I. OprTJIeHI/Ie
YUCCII. HpI/IKI/II[Ka N OLICHKA pPE3yJIbTAaTOB BBIUMCJICHUM.

146.5.4.2. YpaBHEHUSI U HEPABEHCTBA.
Jluneiinoe ypaBHeHHe. PenieHue ypaBHEHUH, CBOJSMIINXCS K TUHEHHBIM.

KBanparnoe ypaBHeHue. PenieHne ypaBHEHUN, CBOISIIMXCS K KBaJIpaTHBIM.
bukBanparnoe ypaBHeHue. [Ipumepsl pemieHus: ypaBHEHUN TPETbENM M YETBEPTOU
CTEINEHEW pa3IoKEHUEM Ha MHOKUTEIN.

Pemienue I[pO6HO-paHI/IOHaJ'II>HI)IX ypaBHeHHﬁ. Penienne TEKCTOBBIX 3agad
aHF€6pqueCKHM MCTOIOM.

VYpaBHeHUEe ¢ ABYyMs TMEpeMEHHBIMH U ero rpaduk. Pemenuwe cucreM AByX
JIMHEWHBIX YPABHEHHUH C JBYMs IIEPEMEHHBIMU. PelieHne cuctem IByX ypaBHEHHM,
OTHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe - BTOpOH crTemeHW. Ipadudeckas
UHTEPIpPETALNs CUCTEMbl YPABHEHUN C IByMS IEPEMEHHBIMH.

Perenmne TeKCTOBBIX 3a7a4 aIre0OpandecKuM CIioCOOOM.
HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OAHOM NepeMeHHOM. Pemenue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOW. KBaaparHble HEpPaBEHCTBA.
I'paduueckass wuHTEpHpeTaisi HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYMS
MIEPEMEHHBIMMU.

146.5.4.3. ®ynkuuu.

KBagparuunas ¢ynkuusi, ee rpadpuxk u cpoiictBa. [lapaGona, koopauHATHI
BEPUIMHBI TapadoJIbl, 0OCb CAMMETPUHU MapadOIIbL.



k
Ppauin dymcunii: Y = KX,y =k + by = =y =,y = Jx,
y = |x|
, 1 IX CBOMCTBA.

146.5.4.4. YucnoBble MOCIAENOBATENBHOCTH U IPOTPECCHH.

[lonsiTHE 4YHUCIOBOM IOCIEAOBATENBHOCTH. 3aJaHHE IOCIEI0BATEIBHOCTU
pPEKYyppEeHTHOMN GopMysoil u popmMynoi n-ro yjaeHa.

Apudmernyeckass U reomeTpuueckas mporpeccud. @opmynbl n-ro 4ieHa
apu(pMETUIYECKON U TEOMETPUUECKON MPOTrPECCUil, CYMMBI IIEPBBIX N YJICHOB.

N300paxkeHre 4YI€HOB apuU(PMETHUYECKOW M TEeOMETPUUYECKON Mporpeccuit
TOYKaMU Ha KOOPAWHATHOMW IUIOCKOCTH. JIMHEMHBIA M 3KCHOHECHIUAIBHBIA POCT.
CoxxHbI€ POLEHTHI.

146.5.5. TlpeameTrHble pe3ylbTaThl OCBOCHHS MPOTPaMMbl yu4eOHOTO Kypca
"Anrebpa".

146.5.5.1. TlpeameTHbBIE pe3yabTaThl OCBOSHUS POrpaMMbl Y4€OHOTO Kypca K
KOHIly oOyueHus B 7 Kjacce.

146.5.5.1.1. Uncna v BIYUCICHUS.

BoeimonHATh, coderas yCTHbIE M TUCHBMEHHBIE TPHEMBI, apudMeTHuecKue
JNEUCTBUS C PAlMOHAJIBHBIMU YU CIIAMM.

HaxonuTh 3HAueHHs 4YHCIOBBIX BBIPAKEHUM, IMPUMEHATH pPa3HOOOpa3HbBIC
CIOCOOBI M TIPHEMBI BBIYHMCICHUS 3HAYCHUH JPOOHBIX BBIPAKEHHUM, COACPIKAIINX
OOBIKHOBEHHBIC U JACCATHYHBIC IPOOH.

[lepexomuth OT omHO#M (hopMBI 3amucu ducen K Jpyrod (mpeoOpa3oBHIBATh
JECATUIHYIO TPOOB B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTH
B OECKOHEUHYIO JECSITUIHYIO APOOB).

CpaBHUBaTh U yHOPSI0YMBATh PallMOHAJIbHBIC YUCIIA.
OKpyrisTh yucha.

BrINOMHATE NMPUKHAZIKY U OLEHKY PE3yJbTaTa BBIYMCIECHHM, OLIEHKY 3HAYEHHI
YUCJIOBBIX BBIPAKCHUN. BBINOIHATE NEUCTBHS CO CTENEHSIMU C HaTypaJbHbIMU
MMOKA3aTEeIISIMU.

HpI/IMeHHTB MMPpU3HAKHN JCIIMMOCTH, PA3JI0KCHUC HAa MHOKHUTCIIN HATypPaJIbHBIX



YHUCCII.

Pemate mpakTUKO-OPUEHTUPOBAHHBIE 3a/aud, CBS3aHHBIE C OTHOILICHHEM
BEJIMYUH, MPONOPLUHOHAIBHOCTBIO BEJIUYUH, MPOLIEHTAMU, HUHTEPIPETUPOBATH
pe3yJIbTaThl PEIICHUs 3ajlad C YYETOM OTr'paHUYEeHUH, CBS3aHHBIX CO CBOWMCTBaAMU
paccMarpruBaeMbIX 0OBEKTOB.

146.5.5.1.2. AnreOpandeckue BbIpaKeHHUS.

Hcnonb3oBarh anredpanyeckyro TEPMUHOJIOTHUIO U CUMBOJIUKY, IPUMEHATH €€
B IIPOLIECCE OCBOEHUS yUEOHOI0 Marepuaia.

HaXOI[I/ITB SHA4YCHUA 6YKBCHH]'::IX BBIpa)KCHI/Iﬁ npu 3aJaHHBIX 3HAYCHUAX
MMCPCMCHHBIX.

BeimonHsaTs HpCO6paBOBaHI/I$I CJIOTO BBIPAKCHHUA B MHOT'OYJICH NPUBCACHUCM
HO}IO6HLIX ClIaraCMbIX, paCKpPbITUCM CKOOOK.

BrInonHATE yMHOXKEHHE OJHOWIEHAa Ha MHOTOYIEH M MHOTOUYJIEHAa Ha
MHOTO4JIECH, MPUMEHATH (POPMYIIBI KBaJipara CyMMBbI M KBapara pa3HOCTH.

OcyliecTBisATh Pa3IOKEHUE MHOTOWIEHOB HAa MHOXHUTEIW C TOMOIIBIO
BBIHECEHUSI 32 CKOOKH O0IIET0 MHOXKHUTEIS, TPYIITUPOBKH CIIaraeMbIX, IPUMEHEHHUS
(bopMys COKpAIIEHHOTO YMHOXKEHHS.

[TpumensaTh TpeoOpa3zoBaHUsi MHOTOWICHOB JIJIsl pEIICHUS Pa3IMYHBIX 3a71a4 U3
MaTe€MaThKH, CMEXHBIX IPEAMETOB, U3 PEATIbHOM MIPAKTUKHU.

Hcnonp3oBarh CBOWCTBA CTENEHEHM C HATypaJdbHBIMUA IIOKA3aTEIsAMU IS
peoOpa3oBaHUs BBIPAKESHUM.

146.5.5.1.3. YpaBHeHUs U HEPABEHCTBA.

Pemlare nuHENHBIE ypaBHEHHS C OJHOM NEPEMEHHOM, NPUMEHsS IpaBUiIa
[epexosia OT UCXOAHOIO YPaBHEHHS K PaBHOCWIBHOMY eMmy. [IpoBepsTh, sBusercs
JIX YMCIIO KOPHEM YPaBHEHHS.

[TpumensTs rpaduueckrie METOABI PU PEIICHUU JTUHEWHBIX YPAaBHEHUN U HX
CUCTEM.

[TonOupare npumepsl mHap YUCEN, SBIAIONIUXCS PEHICHUEM JMHEHHOTO
YpPaBHEHUS C ABYMS IEPEMEHHBIMM.

CtpouTh B KOOPJMHATHOM IIOCKOCTH I'paUK JIUHEHHOTO YPAaBHEHUS C ABYMS



MEPEMEHHBIMH, MOJIb3YACh IPAPUKOM, IPUBOIUTH TPUMEPHI PEILICHUS YPABHEHHSL.

Pemrate cucteMbl IBYX JTWHEHHBIX YpaBHEHHH C ABYMs MEPEMEHHBIMHU, B TOM
quclie rpaguuecKu.

CocraBnsaTe W pelIaTh JHWHEWHOE YPAaBHEHUE WM CHUCTEMY JIMHEHMHBIX
YPAaBHEHUU 110 YCIIOBUIO 3a/1a4U, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a71a4M TIOJIYYCHHBIA pe3yJbTar.

146.5.5.1.4. ®yHkuum.

N300pakaTh Ha KOOPAWHATHOW MPSAMOM TOYKH, COOTBETCTBYIOIIHE 33 aHHBIM
KOOpJMHATaM, JIy4d, OTPE3KH, HHTEPBAJIbI, 3alTMChIBATh YHCIOBLIC TPOMEXKYTKH Ha
anreOpanyecKoM S3bIKE.

OtMmeuarn B KOOp}II/IHaTHOﬁ INIOCKOCTHU TOYKHU II0 3aJJaHHBIM KOOpAWHATAM,

CTpOUTH TpaPuKH JUHEHHBIX QyHKIUI. CTpouTh rpaduk Gynkuun Y = | X1,

OnuceIBaTh ¢ IIOMOIIIBIO q)YHKHI/Iﬁ HN3BCCTHBIC 3aBUCUMOCTU MCKIAY
BCIIMYMHAMH: CKOPOCTb, BpPCM:A, PACCTOAHHC, ILICHA, KOJINYCCTBO, CTOHMMOCTD,
IMPOU3BOAUTCIIBHOCTDL, BPCM:, 00BeM pa60T51.

HaXO,III/ITB 3HA4YCHHC (1)YHKIII/II/I I10 3HAYCHHIO €€ apTYMCHTA.

[Tornmarp rpaduueckuii crmoco0 MpeACTaBICHUS W aHanW3a HWH(popMaIuH,
U3BJIEKATh U MHTEPIPETUPOBATH HH(DOPMAIUIO U3 TPadUKOB pPeasIbHBIX MPOILIECCOB
Y 3aBUCUMOCTEM.

146.5.5.2. [IpeameTHbIe pe3ylIbTaThl OCBOCHUS MPOTPaMMBbl y4eOHOTO Kypca K
KOHITy 00ydeHus B 8 Kiacce.

146.5.5.2.1. YUncna ¥ BEIYUCICHUS.

Hcnonp3oBarh HadallbHBIE NPEACTABICHUS O MHOXKECTBE JIEMCTBUTEIBHBIX
YUCeN JJIsl CPABHEHUSI, OKPYIVICHUSI U BBIYUCICHUM, N300pakaTh JE€HCTBUTEIbHBIC
YUCJla TOYKAMH HA KOOPIMHATHOM MPSMOM.

[IpumensaTe mOHATHE apUPMETHUYECKOTO KBAJAPATHOTO KOPHS, HAXOMHUTH
KBaJIpaTHbIE KOPHH, HWCIIONB3YysS TpH HEOOXOMUMOCTH KaJIbKYJISTOP, BBIMOIHSITH
npeoOpa3oBaHusl BBIPAKEHUM, COAEPXKAIIMX KBaJpaTHbIE KOPHU, HCIIONb3Ys
CBOWCTBA KOPHEMN.

Hcronp30BaThk 3anucu OONBIIMX M MaJIbIX YHCEN C IIOMOIIBKO ACCATHUYHBIX



npoOeili u crenenelt uucna 10.
146.5.5.2.2. AnreOpandeckue BbIpaKCHHUS.

[IpuMeHsATP TOHSTHE CTENEHM C LEeJbIM [0Ka3aTelieM, BBIMOIHAThH
peoOpa3oBaHus BbIPAXKEHUH, COAEPIKALUX CTENIEHH C LIEIbIM IIOKA3aTeIEM.

BhINONHATH TOXKAECTBEHHBIE MTPeoOpa30BaHus pallMOHAIBHBIX BBIPAXKEHUI Ha
OCHOBE MpaBWJI ACHCTBUI HaJ MHOTOWICHAMH U aJIreOpanyecKUMM IpOOIMH.

PaCKJIaIIBIBaTB KBaI[paTHBIfI TPCXUJICH HaA MHOXKUTCIIN.

HpI/IMeHSITB Hp606p3,30BaHI/I$I BBIpa)KCHI/Iﬁ JJIs pCIICHUA PA3JIMYHBIX 3a1a4 U3
MAaTreMaTukKu, CMCKHBIX IMIPCIAMCTOB, U3 peaHBHOﬁ IMPAKTUKHU.

146.5.5.2.3. YpaBHEHUs 1 HEPABEHCTBA.

Pemarn J'IPIHGﬁHBIG, KBaJAPAaTHBIC YPABHCHHUA W PAIMOHAJIBHBIC YPABHCHUA,
CBOAIUCCA K HUM, CUCTCMBI IBYX ypaBHeHI/Iﬁ C ABYM:A IICPCMCHHBIMH.

[IpoBoauTh mpocTeiline UCCie0BaHusl YPAaBHEHU M CUCTEM ypaBHEHUM, B
TOM YHCJI€ C MPUMEHEHHEM IpaduyecKuX Mpe/ICTaBIeHUM (YCTaHABIUBATh, UMEET
U ypaBHEHHE WJIM CHCTEMa YpaBHEHHM pEIIeHHS, €CIIM HUMEET, TO CKOJBbKO, U
npouee).

[TepexomuTh OT cioBecHOW (OPMYIUPOBKH 3aladd K €€ ajre0pandeckoi
MOJIEIA C TIOMOIIBIO COCTAaBJICHUS YpPABHEHHS WJIM CHUCTEMbl YpaBHEHHIA,
UHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3aJa4M MOJyYECHHBIN pe3yibTar.

[IprMeHSTh CBOMCTBA YHUCIIOBBIX HEPABEHCTB JIJIs1 CPABHEHUS, OLICHKU, PEIIaTh
JUHEHWHBIC HEPABEHCTBA C OAHOM MIEPEeMEHHON 1 UX CHCTEMBI, 1aBaTh rpadUueCcKyIo
WLTIOCTPAIAI0 MHOKECTBA PEIIICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

146.5.5.2.4. ®yHK1IUM.

[TornMare ¥ UCIONB30BaTh (HYHKIIMOHAIBHBIC TIOHATHS W S3BIK (TEPMUHBI,
CHMBOJIMYECKHE OO0O3HAUCHMS), OMpEeAeisaTh 3HaueHHEe (YHKIUU MO 3HAYCHUIO
apryMeHTa, ONpeNeNsaTh CBONCTBA (YHKITUU TI0 €€ TpaduKy.

Crpoutb rpaduku d7IeMEHTaAPHBIX (PYHKITUH BUA:

3 _ .
, Yy =X, y=x,y-= \/;, Yy = |X|, ommcears ceoiictea

k
y = — ?
X

YUCIIOBOM (PYHKIIMH 110 €€ rpaduky.



146.5.5.3. TlpeameTHbIE pe3yabTaThl OCBOCHUS MPOrpaMMbl Y4EOHOTO Kypca K
KOHILy 00ydeHus B 9 kiacce.

146.5.5.3.1. Yucna ¥ BEIYUCIICHUS.
CpaBHUBaTh U YHIOPSI0YMBATH PAllMOHATIBHBIC U UPPAIlMOHATBHBIC YHCIIA.

BeimonssaTs apI/I(bMCTI/I‘ICCKI/IC I[GI\/'ICTBI/IH C pallMOHAJIbHBIMHU YUCJIaMH, COUCTasA
YCTHBIC W IMMCBbMCHHBIC IIPUCMBI, BBIIIOJHATH BBIYMCIICHUA C HPppallMOHAJIbHBIMUA
YUCJIIaMH.

HaXOI[I/ITB 3HAYCHUS CTEICHEH C OCJIBIMU ITOKAa3aTCIsIMHU U KOpHeﬁ, BBIYUCIIATH
3HA4YCHMUS YHCJIOBBIX BI:»Ipa)KeHHfI.

OprrJ'IHTB ﬂeﬁCTBHTeHLHLIC qucCiia, BBIIOJIHATH TIPHUKUIAKY PE3YyiibTaTa
BBI‘IPICJ'IGHPIIZ, OLCHKY YHCJIOBBIX BBIpa)KeHHfI.

146.5.5.3.2. YpaBHEHUs 1 HEPABEHCTBA.

Pemates nuHelHbIE U KBaIpaTHBIC YpaBHEHUS, YPAaBHEHHUsI, CBOJISIINECS K HUM,
npocreiimue ApoOHO-pallMoHaIbHbIE YPABHEHHUS.

Pemate cuctemsl ABYX JIMHEHHBIX ypaBHGHI/Iﬁ C IAByM: IICPpCMCHHBIMH U
CUCTCMBI JIBYX ypaBHeHHﬁ, B KOTOPBIX OJHO YPABHCHHC HC ABJIACTCA JINHEHHBIM.

Pemare TekcTOBBIE 3amauM  alreOpandecKUM CIOCOOOM C  MOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI IByX YPAaBHEHUH C ABYMsI IEPEMEHHBIMH.

[IpoBOIUTE MPOCTEUIIME UCCIECAOBAHUS YPABHCHUW U CUCTEM ypaBHEHHH, B
TOM YHCII€ C MPUMEHEHHEM rpaduyecKuX Mpe/CTaBIeHUM (YCTaHABIUBATh, UMEET
JI1 ypaBHEHUE WIIM CUCTEMa YpPABHECHUM DPELICHHUs, €CIIH HMEET, TO CKOJIbKO, U
npouee).

Pemarp nuHeliHbIE HEpPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300pakaTh
pEILICHUE HEPABEHCTB HA YHCIIOBOM IPSAMOM, 3aIlUCHIBATH PELICHHUE C ITOMOIIBIO
CHMBOJIOB.

Pemate cucteMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKITIOYAIOIIIHNE
KBaIpaTHOE HEPABEHCTBO, N300PaAXKATh PEIICHUE CUCTEMbI HEPABEHCTB HA YUCIOBOM
MPSIMOM, 3alUCHIBATh PEIICHUE C TOMOIIbIO CHMBOJIOB.

Hcnonp30oBaTh HEPABEHCTBA NP PELIEHUH PA3JIUYHBIX 33/1a4.

146.5.5.3.3. ®yHKUHH.



Pacnio3HaBare (QyHKUMHM H3ydyeHHbIX BHUAOB. I[loka3piBaTh cxemMaTuyecKu
pacnosoKeHUe Ha KOOPJAMHATHOM MIOCKOCTH rpadukoB GYyHKIUN BUA:

y:kx’y:kx+b,y:§,y:ax2+bx+c,y=x3,y:\/§,

Yy = |X| B 3aBucumoctn or 3HaueHuil K0IDDHUIMEHTOB, OMMCHIBATH CBOWCTBA
(GyHKLMIA.

Crpoutb u u300paxarb CXeMaTHUECKU T'paPUKUA KBaAPATUUHBIX (YHKIUH,
OMMCHIBATh CBOMCTBA KBapaTUYHbIX (PYHKIIMIA 110 UX rpapuKaM.

Pacno3naBarh KBajpaTHyHy10 (GYHKIMIO 1O (hopmyne, TPUBOAUTL MPUMEPHI
KBaJpaTUYHbIX (PYHKIMIA U3 peasibHOM XKU3HHU, (PU3UKU, TEOMETPHUH.

146.5.5.3.4. UucnoBsle NOCIEA0BATEIBHOCTH U ITPOTPECCHH.

Pacrio3HaBarb apu)MeTHYECKYI0 M TECOMETPUUYECKYIO MPOTPECCHUHU TTPH Pa3HBIX
cnoco0ax 3aJaHusl.

BbIMONHATS  BBIYKCICHUS C  HCMONb30BaHHEM (OpPMYIT N-TO  WIeHa
apu(PpMETHIECKON U TEOMETPUIECKON MPOTPECCUi, CYMMBI MIEPBBIX N YJICHOB.

I/I306pa>KaTI> YICHBI IIOCJICOAOBATCIIBHOCTHM TOYKaMH Ha KOOpIII/IHaTHOI‘/’I
IIJIOCKOCTH.

Pemarp 3amaun, cBS3aHHBIE C YHCIOBBIMH MOCIEIOBATEIBHOCTSIMU, B TOM
qHClie 3a/1a4l U3 PeaTbHOU KU3HU (C UCHOJIB30BAHUEM KaJIbKYJISATOpa, ITUGPOBBIX
TEXHOJIOTHH).

146.6. ®enepanbHas padouyas nporpamma y4eOHoro kypca ""I'eomerpus"
B 7 - 9 kiaccax (maJjiee COOTBETCTBEHHO - MporpaMma y4e0HOro Kypca
"T'eomerpus', yueOHbIH Kypc).

146.6.1. TloscHuTenpHas 3aIMCKa.

146.6.1.1. Teomerpuss Kak OAWMH W3 OCHOBHBIX PAa3J€JIOB IIKOJbHOU
MaTeMaTUKH, HMCIONINNA CBOCH IENIbI0 00€CIIeYNTh N3YYCHUE CBOMCTB U Pa3MepOB
buryp, UX OTHOIICHWA M B3aUMHOE PACIIONIOKECHHUE, OMHUPACTCS HA JIOTUYECKYIO,
NIOKA3aTeNbHYI0 JIMHUIO. [{[eHHOCTh M3ydeHUsI T€OMETPUU HA YPOBHE OCHOBHOTIO
o011iero oOpa3oBaHUs 3aKJIIOYAETCA B TOM, YTO OOYyYarOl[UICS yYUTCS MPOBOJIUTH
JIOKa3aTEIbHbIE PACCYXKICHHS, CTPOUTH JIOTUUECKHE YMO3AKIIOUEHHUS], JOKA3bIBaTh
WCTUHHBIE YTBEPXKAEHUS WU CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IMPOBOAUTH



paccyxaeHus "oT IpOTUBHOIO", OTIMYATh CBOICTBA OT IPU3HAKOB, (POPMYIUPOBATH
oOpaTHbIE YTBEPKIACHUS.

146.6.1.2. llenbro H3y4yeHUS TEOMETPUU SIBISIETCS MCIIOJIB30BAHUE €€ KakK
WHCTPYMEHTA TpPHU PEIIEHWHU KaK MaTeMaTu4yeCcKUX, TaK W MPaKTUYECKUX 3ajad,
BCTpEUAIOIIUXCS B pealbHOM Ku3HU. OOydaromuicss JOMKEH HAay4YUThCS
OTPENEATh TEOMETPUUECKYIO (QUTYPY, ONTUCHIBATH CJIOBAMU YEPTEK WM PUCYHOK,
HaWTU TUIOMIA[b 3€MEJIbHOTO Yy4YacTKa, paccuuTaTh HEOOXONUMYIO IJIMHY
ONTOBOJIOKOHHOTO Ka0essi uiu Tpedyemble pa3Mepbl rapaxka st aromoowuis. [pu
pelieHnyd 3ajad MPaKTHUYECKOro XapakTepa OOy4YaroIIMiCs YYUTCS CTPOUTH
MaTeMaTUYECKUE MOJIEJIM  peajbHBIX JKU3HEHHBIX CHUTyalluid, MPOBOIUTH
BBIYKCJICHUS U OIIEHUBATh MOJYUYCHHBIN pe3yybTar.

BaxxHo moguepkuBaTh CBSI3M T€OMETPUU C JPYTMMH y4EOHBIMH MpEAMETaMHU,
MOTHUBHUPOBATh HCIIOJIB30BATh OMPEACICHUS] F€OMETPUUYECKUX (PUTYyp M TOHSITHH,
JEMOHCTPUPOBATh MPUMEHEHUE TIOJYYEHHBIX YMEHUN B (U3HUKE M TEXHHUKE. DTH
CBi3M Hambosnee spko BuUAHBI B Temax '"Bekrtopwl", "Tpuronomerpuueckue
cootHomenus", "Meroz koopaunat" u "Teopema Iludaropa".

146.6.1.3. YueOHbiii kypc "l'eoMerpus" BKIIOUAET CIEAYIOIIME OCHOBHBIC
pasnensl comepxkanus: "[‘eomerpudyeckue Gurypsl m ux cpoictpa", "N3mepeHue
reomeTpuueckux BeauuuH", "J{exkapToBbl KOOpAMHATHI Ha MIocKocTU", "BekTopsr",
"IBu>xenust iockocT", "IIpeobpazoBanus mogobus".

146.6.1.4. OO1iee 4nCIIO YacOB, PEKOMEHIOBAHHBIX IS U3YYeHUs] YIeOHOTO
kypca "['eomeTpus”, - 204 yaca: B 7 ki1acce - 68 yacoB (2 yaca B HEJIEN0), B 8 Kj1acce
- 68 yacoB (2 yaca B Hezelo), B 9 kitacce - 68 yacoB (2 yaca B HEAEIIO).

146.6.2. Conepxanue o0yueHus B 7 Kiiacce.

Havanpnbie nonsatus reomerpun. Touka, npsmasi, OTpE30K, JIyd. Yroi. Buabl
yroB. BeprukanbHble W CMEXHbIe ymibl. buccekrpuca ymma. Jlomanas,
MHOTI'OYroJibHUK. [lapannenpHOCTh U NEpNEeHAUKYISIPHOCTD IPSMBIX.

Cummerpuunbie ¢purypbl. OCHOBHbBIE CBOMCTBA OCEBOM cUMMeETpHUH. [Iprumepsl
CUMMETPHUH B OKPY’KAIOIIEM MHUPE.

OCHOBHBIE TOCTPOCHUSI C TOMOIIBIO HUPKYIS M JUHEUKU. TpeyronbHUK.
Bricora, Menuana, Ouccekrpuca, MX CBOMCTBA.

PaBHOOepeHHBIN W PAaBHOCTOPOHHUN  TpeyroibHuku. HepaBeHCTBO
TPEYTrOJIbHUKA.



CBolicTBa 1 MPU3HAKU PaBHOOEIPEHHOTO TpeyrojabHuKa. [Ipu3Haku paBeHcTBa
TPEYTOJIbHUKOB.

CBoiicTBa M NMPU3HAKU MAPAIIIENBHBIX NPAMBIX. CyMMa yITIOB TPEYrOJbHHKA.
BremHue ymisl TpeyrojabHUKA.

[IpsmoyronbHblid  TpeyronbHUK. CBOWCTBO MeAMaHbl MPSAMOYTOJIBHOTO
TPEYTrOJIbHUKA, IIPOBEICHHOMN K runorenyse. [IpusHaku paBeHCTBa IPAMOYIOJIBHBIX
TPEYTOJbHUKOB. [IpAMOYTronbpHBII TPEYTOAbHUK € yIIIOM B 30°.

HepaBeHncTBa B reoMeTprn: HEPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JIMHE
JOMaHOM, TeopeMa O OosplieM yrie W OoJdbLIEH CTOPOHE TPEYTrOJIbHUKA.
IlepnieHAUKYASp U HAKIIOHHAS.

'eomeTpuueckoe Mecto Touek. buccekrpuca ymia ©  CEepeIUHHBIN
NEPHEHIUKYIISIP K OTPE3KY KaK T€OMETPUUYECKNE MECTA TOYEK.

OKpy>KHOCTB U KpYT, XOp/ia U IUaMETP, UX CBOMCTBA. B3auMHOe pacronoxeHue
OKpYKHOCTH M mpsiMoi. KacarenpHasd u cexkymias K OKpYKHOCTH. OKpy>KHOCTb,
BIIMCAaHHAas B yrojl. BnycaHnHas v onyvcaHHas OKPY>KHOCTH TPEYTOJIbHUKA.

146.6.3. Conepxanue oOydeHus B 8 Kiacce.

UYetsipexyronbHuku. [lapamnenorpamMm, ero npu3Haku U cBoiicTBa. YacTHbie
Clly4au TapaijieiorpaMMOB (MPSMOYTOJIBHUK, POMO, KBaapar), UX NpPU3HAKH U
cBoiictBa. Tpamernus, paBHOOOKas Tparenus, €€ CBOWCTBA W IPHU3HAKH.
[IpsiMmoyTonbHas Tpanemus.

Meton ynBoeHust menuanbl. LlenTpanbHas cummerpus. Teopema dareca u
TEOpEMA O MPOMOPLUUOHAIBHBIX OTPE3KaX.

CpenHue TMHUU TPEYroJibHUKA U Tparneunu. LIeHTp Macc TpeyrojibHHKa.

[Tomobue TpeyroapbHUKOB, KOodhdumuent mnomodbus. [IpuzHakum momoOus
TpeyroibHUKOB. [[puMenenre momooust mpu pereHn: MPaKTUIeCKUX 3a/1a4.

CpoiicTBa miomaneii reomeTpudeckux ¢uryp. Dopmynbl s IIOMATA
TpPEYrojibHHKA, MapajjieaorpaMma, pomOa u Tpaneuu. OTHOUIEHUE IUIOLIAJEH
MOI00HBIX PUryp.

Brruncnenue miomaned TpeyrojlbHUKOB M MHOTOYTOJIBHUKOB Ha KJI€TYATOMN
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemieHun



IMPAaKTHUYCCKUX 3a7a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOIO YIVIa IPSAMOYIOJBHOIO TPEYrOJIbHUKA.

OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUroHOMeTpudeckue (QpyHKIHUU
yriioB B 30°, 45° u 60°.

Brniucanuele v eHTpadbHbBIE YIIIbI, YTOJI MEXY KacaTeIbHOU U XOPJIOW. YIJIbI
MEXIY XOpIaMU M CEKyIIMMH. BrniMcaHHbIE M ONHCAHHBIE YETHIPEXYTOJbHUKHU.
B3aumHoe pacnonoxkeHue AByX OKpyxkHocTed. Kacanue okpyxnocteil. O6mue
KacaTeJbHbIC K JBYM OKPY>KHOCTSIM.

146.6.4. Conepxanue o0yuenus B 9 kiacce.

Cunyc, kocunyc, TanreHc yroB ot 0 10 180°. OCHOBHOE TPUTOHOMETPHUUECKOE
TOXAeCTBO. DOPMYIIbI IPUBEICHUS.

Pemenne TpeyronbHHKOB. TeopeMa KOCHMHYCOB U Te€OpeEMa CUHYCOB. Pelienue
NPaKTUYECKHUX 3a/1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

Hp606p330BaHI/IG HOI[06I/IH. HOI[O6I/I€ COOTBCTCTBCHHBLIX 3JICMCHTOB.

TeopeMa O IMPOU3BCACHUU OTPC3KOB XOpA, TCOPCMbI O ITPOU3BCACHNHN OTPC3KOB
CCKYyHIUX, TCOpEMaA O KBaApPaTe KacaTeJIbHOM.

Bekrop, gnmHa  (MOOYJb) — BEKTOpa,  COHAINPABICHHBIE  BEKTOPHI,
IPOTUBOTMIOJIOKHO HAIIPABICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpOB, OIEpalMyd HajJ BeKkTopamMu. PasnokeHne BeKTopa IO  JIByM
HEKOJUIMHEapHbIM BekTopaMm. KoopaunHartel BekTopa. CKajIpHOE MPOU3BEICHHE
BEKTOPOB, IPUMEHEHUE JIJIs1 HAXOXKICHUS JIJTUH U YIJIOB.

JIlexkapTOBBI KOOPAMHATHI HA INIOCKOCTU. YPaBHEHUS IIPSMOU U OKPYKHOCTH B
KOOpJIMHATAX, INEPECEUCHUE OKPYKHOCTEH W NpsAMBIX. MeTon KOOpAMHAT U €ro
IIPUMEHECHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKHU. J[TMHA OKPYKHOCTH. [ panycHas u paguaHHas
Mepa ymia, BBIYHCICHUE JUIMH AyT OKpYyKHOCTeW. Ilnomaas kpyra, cekropa,
CErMEHTa.

JIBMKEHHsSI TUIOCKOCTH W BHYTPEHHHE CHUMMETpHH (QUTYyp (dIeMEHTapHbBIE
npeactasieHus). [lapannensHeiil nepeHoc. [loBoport.

146.6.5. IlpenMerHble pe3ynbTaTbl OCBOECHHUS MPOrpamMMbl yd4eOHOro Kypca
"T'eomerpus".



146.6.5.1. IlpeameTHbIE pe3yabTaThl OCBOCHUS POrpaMMbl Y4EOHOTO Kypca K
KOHILy 00y4eHus B 7 KJacce.

Pacno3naBarh u3ydeHHbIE T€OMETPUYECKUE (PUTYPHI, ONIPEACIISITh UX B3aUMHOE
pacroyioxkeHue, U300paxkarb reoMeTpuueckue (DUTyphl, BBITOIHITh YEPTEKHU IO
YCIIOBUIO 3a7auu. M3MepsATh TMHEWHBIE U YIVIOBBIE BEJIMYMHBI. Perrars 3a1auu Ha
BBIUHMCJIEHUE JUIMH OTPE3KOB U BEJIIMYUH YIIIOB.

[IpoBonuTh rpyOyr0 OIEHKY JHMHEHWHBIX W YIJIOBBIX BEJIMYMH MPEIMETOB B
peallbHOM KWU3HHM, Pa3MEpPOB MPHUPOAHBIX OOBEKTOB. PasznmuuaTh pasmepsl 3THUX
00BEKTOB IO MOPSAKY BETUYUHBI.

CTpOI/ITB YCPTCIKU K TCOMCTPUUCCKUM 3ajavdaM.

ITonp3oBaThCs MMpU3HakKaMM  PaBCHCTBA  TPCYTOJILHUKOB, HCIIOJIB30BAaTh
IMPU3HAKHU U CBOMCTBA paBHO6C,)1peHHBIX TPCYT'OJIbHUKOB TP PCIICHHUHA 3a1a4.

[IpoBOAUTH JOTUYECKHE PACCYXKIACHUS C HCIOJIb30BAHMEM TI'€OMETPUUYECKUX
TEOPEM.

ITons30BaTbCs I[MPU3HAKaMMU PABCHCTBA MPAMOYI'OJIBHBIX TPCYTOJIbHUKOB,
CBOMCTBOM MCAHAHBbI, HpOBGI[GHHOﬁ K THIIOTCHY3C IMPAMOYT'OJIBHOT'O TPCYTOJIbHUKA,
B PCIICHUU I'COMCTPHUYCCKUX 3a1dad.

OnpenensiTe MapauIeNIbHOCTh MPSIMBIX C MTOMOIIBIO YIIIOB, KOTOPhIE 00pa3yeT
¢ HUMHU cekymas. OnpeaensaT NapauielbHOCTh MPSMBIX C IMOMOIIBIO PaBEHCTBA
PACCTOSTHHM OT TOYEK OJHOW MPSMOM 10 TOYEK APYTOM MPSIMOM.

Pemate 3amaun Ha KieTyaToit Oymare.

[TpoBOANTH BBIUKUCIICHUSI U HAXOAUTH YACTIOBBIC 1 OyKBEHHBIC 3HAYCHUS YIIIOB
B T€OMETPUYECKUX 3aJ1a4ax C HMCIIOJIb30BAHHEM CYMMBbI YIJIOB TPEYTOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOICTB VyIJIOB, OOpa30BaHHBIX IMPH [EPECEUCHUU MABYX
MapaJuIeNIbHBIX MPSIMBIX CEKylled. Pemare npaktuueckue 3a1adyd Ha HAXOXKJICHUE
YIJIOB.

Brnanetp mNOHATHEM TE€OMETPUYECKOIO MECTa TOYEK. YMETh OIpPEICATh
OMCCEKTPHUCY yIJIa U CepEAUHHBIN MEPIICHIUKYIISAP K OTPE3KY KaK TeOMETPUICCKHE
MECTa TOYEK.

@opMYJIMPOBATH OMPEACTCHUS OKPYKHOCTH W Kpyra, XOpAbl M JUaMeTpa
OKPYKHOCTH, MOJIb30BaThCSI UX CBOMCTBAMHU. YMETh IPUMEHSTH 3TH CBOMCTBA IMPH
pEIICHUM 3a/1a4.



Brnamerp moHATHEM ONHCAHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETH
Haxonuth ee ueHTp. [lonb3oBarbest (hakTamMum O TOM, YTO OMCCEKTPHUCHI YIVIOB
TPEYTOJbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, MU O TOM, YTO CEPEINHHBIC
MEPIEHINKYISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJHOM TOYKE.

Bianetp moHATHEM KacareiabHOW K OKPYKHOCTH, II0JIB30BAaTHCS TEOPEMOM O
NIEPIIEHAUKYISIPHOCTH KacaTeJIbHOM U paJllyca, IPOBEACHHOIO K TOUKE KaCaHHUS.

ITonp3oBaThCs HpOCTCﬁHIHMH TCOMETPHUYCCKUMHU HEPABCHCTBAMM, IMOHUMATb
nx HpaKTI/I‘ICCKI/Iﬁ CMBICIJI.

[IpoBOIUTE OCHOBHBIE TEOMETPUUYECKHUE MOCTPOCHUSA C MOMOLIBIO LUPKYISA U
JIUHENKH.

146.6.5.2. [IpenmeTHbIE pe3yabTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO Kypca K
KOHIly oOyueHus B § Kjacce.

Pacno3HaBarb OCHOBHBIE BHUABI YCTBIPCXYI'OJIBHUKOB, X  JJICMCHTHI,
MOJIL30BAThCS UX CBOMCTBAMU IIpru pCHICHUU I'COMCTPHUICCKUX 3a/1a4.

[IpuMeHsATh CBOWCTBA TOYKH IEPECEUEHUsS] MEIHUaH TPEyroibHUKa (LIEHTpa
MAacc) B peIlIEHUH 3a]1ad.

Bnaners noHaTrem cpeHel IMHUK TPEYTOIbHUKA U TPANCLUH, IPUMEHSTh UX
CBOMCTBA IIPU PELICHUH reoMeTpuueckux 3aaad. [lomp3oBarecs Teopemont Paneca
U TEOpPEMOW O NPOMOPUUOHAIBHBIX OTpPE3Kax, MNPUMEHATh WX ISl PELICHUS
NPaKTUYECKUX 3a]1ad.

[TpumeHsATh MpU3HAKU MOA0O0US TPEYTOJILHUKOB B PEIICHUN T€OMETPHUUYECKUX
3a7ad.

[Tonb3oBatbess Teopemoit I[ludaropa npns pemieHUss TEOMETPUUECKUX U
MpakTHU4ecKux 3aj1a4. CTpOUTh MaTeMaTU4E€CKYI0 MOJEIb B IPAKTUUECKUX 3a/1a4ax,
CaMOCTOSITEIIBHO MMPOBOAUTH YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JIJINHBI.

Brmanerp mOHATHMSMM CHMHYCAa, KOCHMHYCa M TaHI€HCAa OCTpPOro yria
MPSAMOYTOJIBHOTO TPEYroyibHUKA. [10Nb30BaThCsl ATUMU MOHSATUAMU I PELICHUS
MMPAKTUYECKUX 3a7a4.

Boruncnsars (pa3nuuHbiMH crioco0amu) IUIOLIAAb TPEYroJbHUKA U TUIONIATU
MHOTOYTOJIbHBIX (PUTYP (MOJB3YSCh, TI€ HEOOXOUMO, KaJIbKYISITOpoM). [IpuMeHsTh
MOJIYYEHHbIE YMEHUS B IPAKTUYECKUX 3a]a4ax.



Brnaners NOHATUAMM BIHMCAaHHOTO U LEHTPAJIBHOIO YyIVIa, MCIIOIb30BaTh
TEOPEMbI O BIMCAHHBIX YIVIaX, yIaxX MEXAY XOpJAaMu (CEKyIIMMH) U yIiie MEXIY
KAacaTeJIbHOU U XOPIOHU IPU PELICHUN I'€OMETPUYECKUX 3a/1ay.

Branerp moHATHEM ONMCAHHOIO YETBHIPEXYTOJbHUKA, IMPUMEHATh CBOWCTBA
ONMMCAHHOIO YETHIPEXYTOJbHHUKA ITPU PEIICHUU 3a/1a4.

[IpuMeHATh TOTyYCHHBIE 3HAHWS Ha MPAKTUKE - CTPOUTHh MareMaTHYeCKHue
MOJIENIN JIJIS 3a/1a4 pealibHOU JKU3HHU M MTPOBOIUTH COOTBETCTBYIOIINE BBHIUUCIICHHUS
C TpPHMEHEHHWEM TMON00MS W TPHUTOHOMETPUU (IMONB3YSICh, TA€ HEOOXOIUMO,
KaJIbKYJISTOPOM).

146.6.5.3. TlpeameTHbIE pe3yabTaThl OCBOCHUS POrpaMMbl Y4eOHOTO Kypca K
KOHIly oOyueHus B 9 kiacce.

3HaTh TPUTOHOMETPUYECKHE (YHKIMU OCTPHIX YIVIOB, HAXOOUTh C UX
MOMOIIBIO Pa3JIMYHbIE 3JIEMEHTHl MPSIMOYTOJbHOTO TpeyrojibHuka ("perieHue
OPSIMOYTOJIbHBIX TPEYroiabHUKOB"). HaxonuTh (C MOMOIIBIO KaJbKYASTOPA) JJIMHBI
U YIIBI 17151 HETaOJIMYHBIX 3HAaYEHUH.

ITonp30BaTbCs Q)OpMYJIaMI/I MPpUBCACHHUA WU OCHOBHBIM TPUI'OHOMCTPHUYCCKUM
TOXACCTBOM JId HaAXOXIACHHA COOTHOIIICHUI MCKAY TPUTOHOMCTPUYCCKHMHU
BCIIMYHNHaMM.

Hcnonb30BaTh T€OpEMbl CHHYCOB U KOCUHYCOB JUIsl HAXOXKJEHUS Pa3IUYHBIX
AJIEMEHTOB TpeyroibHuka ("pelieHrue TpeyrojbHUKOB"), MPUMEHSITh HUX TMPHU
PEIICHUH TEOMETPUYECKHX 3a]1a4.

Bnagers nmoHSTHAMH ITPe0Opa30BaHus MOA00Ms, COOTBETCTBEHHBIX JIEMEHTOB
nonoOubIx ¢uryp. [lombp3oBaThest CBOMCTBaAMHU TMOMOOMSI TPOU3BOIBHBIX (QUTYD,
YMETh BBIYUCIATH JJIMHBI U HAXOAUTh YIIBl Yy MOmOOHBIX (uryp. IlpumeHsTH
CBOMCTBAa TOAOOWA B TPAKTHUECKUX 3aJadyax. YMETh MPUBOAUTH TMPUMEPHI
MOMOOHBIX (GUTYDP B OKPYKAIOIIIEM MUPE.

[Tonp30BaThCS TEOPEMaMu O MPOM3BEICHUN OTPE3KOB XOPJ, O MPOU3BEICHUHN
OTPE3KOB CEKYIIMX, O KBaJipaTe KacaTeIbHOM.

[Tonb3oBaTbCs BEKTOpaMHU, MOHUMATh UX TE€OMETPUYECKUN U (u3nyecKuii
CMBICJI, TPUMEHATh UX B PEIICHUH TEOMETPUUYECKHX M (U3UYECKUX 3a/ad.
[IprMeHATH CKaNISIPHOE MPOU3BEACHUE BEKTOPOB ISl HAXOXKICHUS JIJIMH U YIJIOB.

ITons30BaThCs MCTOAOM KOOPAMHAT HA IINIOCKOCTHU, IPHUMCHATH €TI0 B PCIICHUN



rCOMCTPUICCKUX U NPAKTHUYCCKUX 3aj1ay.

Branerp NMOHATHSAMU NPAaBUIBHOIO MHOTOYIOJBHHKA, JJIUHBI OKPYKHOCTH,
JUIMHBI JYyTU OKPYKHOCTH U PAJAMAHHOM MEPHI YIIa, YMETh BBIYHUCIATH ILIOIIANb
KpyTra " ero yacteil. [IpuMeHATh moaydeHHble YMEHMS B IPAKTHYECKHUX 3a/1a4ax.

Haxonute ocu (Wam HEHTPbI) CUMMETpUU (GUTYp, TPUMEHSTh JBHXKEHUS
IJIOCKOCTHU B MPOCTEHIINX CIIyYasx.

[IpuMeHsTh MOMyYEHHBIC 3HAHUS HA TMPAKTUKE - CTPOUTH MaTeMaTHYECKUE
MOJIeNIN JIJISL 3a/1a4 peasibHOW KM3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYMCICHUS
C TMpPUMEHEHUEM MOoA0OUsI W TPUTOHOMETPHUECKUX (PYHKIUN (MOIB3YSACh, TIE
HE00X0IUMO, KaIbKYISITOPOM).

146.7. ®enepanbHas padouas nporpamma yueOHoro kypca ""BepositHocTh
U cratucTuka' B 7 - 9 Ki1accax (1aJjiee COOTBETCTBEHHO - MPOrpaMMa yueOHOoro
Kypca ""BeposiTHOCTD U CTATHCTHKA'', y4eOHBIH KypC).

146.7.1. TloscHuTenbpHas 3aImcKa.

146.7.1.1. B coBpeMeHHOM ITM(PPOBOM MHpPE BEPOSTHOCTh M CTATUCTHUKA
NpUOOpPETAOT BCe OOJNBIIYI0 3HAYMMOCTb, KaK C TOYKH 3pPEHUS MPAKTHUYECKUX
NPWIOKEHUH, TaK U UX POJIM B 0Opa30BaHUU, HEOOXOIUMOM KaKJIOMY UYEIIOBEKY.
Bospacraer uncno mpodeccuit, nmpu oBIaACHUN KOTOPHIMU TpeOyeTcs Xopolas
0a3oBasi MOATOTOBKAa B OOJACTH BEPOSTHOCTH M CTAaTUCTUKH, TaKas IMOATOTOBKA
BaKHA JJISl TPONOJDKEHUsT OOpa3oBaHUS W JJIsl YCIENIHOM MpodeccHoHaIbHOM
Kapbephl.

Kaxxnplii 4eIoBeK MOCTOSSHHO IMIPUHUMACT PEIICHUS Ha OCHOBE MMEIOIIHNXCS Y
HEro JJaHHBIX. A JUIsi 000OCHOBAHHOTO MPUHATHS PCIICHHS B YCIOBHUSIX HEIOCTATKa
WM u30bITKa HHGOPMAITUH HEOOXOAMMO B TOM YHCJIE XOPOIIO C(HOPMUPOBAHHOE
BEPOSTHOCTHOE M CTAaTUCTUUECKOE MBIIIJICHHUE.

NMenHO mOATOMYy OCTpO BCTalma HEOOXOAUMOCTh c(hopMupoBaTh y
oOyuaromuxcst (PyHKIIMOHAIBHYIO TPAMOTHOCTh, BKJIIOYAIOIIYIO B c€0s1 B KaueCTBE
HEOTBEMJIEMOM  COCTABIIAIOIIEW  yYMEHME  BOCIPUHHMMATb UM KPUTHYECKHU
aHaJIM3UPOBATh MH(OpPMALINIO, MPEACTABICHHYIO B Pa3JIMUHbIX (pOpMax, MOHUMATh
BEPOATHOCTHBIA XapaKTep MHOTHX pPEaJbHBIX IMPOLECCOB M 3aBUCUMOCTEH,
MPOU3BOIUTH MTPOCTEUIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4€OHOM Kypce ¢ OCHOBHBIMHM IMpPHHIUMIIAMH cOOpa, aHaliu3a u
MPEACTABICHUS JTaHHBIX W3 PA3IUYHBIX cep KU3HU OOIIecTBA M rocyaapcTBa



npuobuiaer olyyarouuxcsd K OOIIECTBEHHBIM HHTepecaM. HM3yueHue OCHOB
KOMOWHATOPUKH Ppa3BUBACT HABBIKM OpraHM3allMd mepedopa M MojacyeTa 4ducia
BapUaHTOB, B TOM YHUCJI€ B MPUKIAIHBIX 3a7a4aX. 3HAKOMCTBO C OCHOBaMHU TEOPHUHU
rpadoB co3maer MareMaTu4eckuii pyHJIaMeHT sl POPMUPOBAHUS KOMIIETEHIIUHN B
o0nacT MHPOPMATUKU M LHUQPPOBBIX T€XHOJOTWH. Ilpu HM3ydeHUM CTATUCTUKHU U
BEPOSATHOCTH OOOTalaloTcsl MPEACTaBICHUs OOYyYarolMXCsl O COBPEMEHHOMU
KapTMHE MHUpa UM METoJax €ro HccienoBaHus, (GpopMupyeTcss MOHUMaHUE DPOJIH
CTaTUCTUKHU KaK MCTOYHMKA COIMATIbHO 3HAYMMOW MH(GOPMALIUU U 3aKJIaAbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIILJICHUSI.

146.7.1.2. B CcOOTBETCTBUMM C JaHHBIMH LEISIMH B CTPYKTYpE INPOrPaMMBbI
yueOHOoro kypca "BepodaTHOCTh M CTaTUCTHKA" OCHOBHOIO 00ILEro 0Opa3oBaHUS
BBIJICTICHBI CIEAYIOIINE COJepkKaTelbHO-MeTonuueckue auHuu: "lIpeacrasienue
JaHHBIX M onucarenbHas  ctatuctuka', "BepostHOcTh", "OnemeHTbI
xomOuHatopuku", "Benenue B Teoputo rpados".

Conepxanne nuauun "lIpeacTapieHne NaHHBIX U ONMCATEIbHAs CTAaTUCTHKA"
CITY’KUT OCHOBOH JJ1s1 pOPMHUPOBAHUSI HABBIKOB pabOThI ¢ UH(POPMAITUEH: OT YTEHUS
U WHTEpIpeTanuu uHGOpMaIuy, NMpeACTaBIeHHON B TaOIMIaX, Ha AHarpaMmax H
rpadukax, J0 cOopa, MPEACTaBICHUs W aHaJM3a JaHHBIX C HCIOJIH30 BAHUEM
CTAaTUCTUYECKUX XaPAaKTEPUCTUK CPEIHHX W paccewBaHusi. Pabotas ¢ JaHHBIMU,
oOydaroruecss ydarcs CUMTBIBAaTb M HWHTEPIPETUPOBATH JaHHBIC, BBHIJIBUTATH,
apryMEHTHUPOBATh U KPUTHUKOBATh MPOCTEHIINE THUIOTE3bl, Pa3MBIIUIATh HaJ
¢dakTopamMu, BBI3BIBAIOIIMMH H3MEHUYMBOCTh, M OIICHWBATh HX BIMSHHUE Ha
paccMaTpuBaeMble BEIMUUHBI U TTPOIIECCHI.

NHTYUTHBHOE MPEACTABICHUE O CIYyYaHOW W3MEHYMBOCTH, HUCCIICIOBAHUE
3aKOHOMEPHOCTEN W TEHJACHIIMHA CTAHOBUTCA MOTUBHUPYIOLIEH OCHOBOM IS
W3YyUYCHUSI TEOPUU BEPOATHOCTEW. bosbiioe 3HaUYeHHME HUMEKOT NPAKTUYECKUE
3aJJaHUs], B YACTHOCTH ONBITHI C KJIACCUYECKUMU BEPOATHOCTHBIMU MOJIECIISIMH.

[loHsiTHE BEPOSTHOCTH BBOIUTCA KAaK Mepa MPaBAOINONOOMS CIIy4aiiHOTO
coObrtus. [lpm wm3ydeHmm ydeOHOTO Kypca OOydarommuecs: 3HAKOMSITCS C
MPOCTEUIIMMHA METOAAMH BBIYMCIICHUS BEPOSTHOCTEN B CIIyYaHHBIX SKCIIEPUMEHTAX
C pPaBHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMM HCXOJIAMH, BEPOSITHOCTHBIMU 3aKOHAMH,
MO3BOJIIONIMMHU CTaBUTh W pemiaTh Ooyiee CIOKHBIE 3a7add. B y4ueOHBIN Kypc
BXOJAT HAUYaJIbHbIE MPEACTABICHHUS O CIIYYaWHBIX BEIMYMHAX M MX YHCIOBBIX
XApAKTEPUCTUKAX.

B pamkax ydeOHOro Kypca OCYILIECTBISIETCS 3HAKOMCTBO OOY4YarOUIUXCSI C
MHOXECTBAaMH M OCHOBHBIMHU OIEpPAIMSIMU HaJl MHOXKECTBAMH, pPacCMaTpHUBAIOTCS



IIPUMEPBI NTPUMEHEHUS U1 PELICHMs 3a/1ad, a TAaK)KE HMCIOJb30BaHUSA B JIPYTUX
MaTeMaTuyeCKUX Kypcax U y4eOHbIX MpeaMeTax.

146.7.1.3. B 7 - 9 kiaccax usydaercd y4eOHbIH Kypc "BeposTHOCTH u
CTaTUCTUKA", B KOTOpBIA BXOAAT paszaensl: "lIpencraBieHWe TaHHBIX W
onucarenbHas cratuctuka', "BeposTHOocTh", "DNeMEHTHl KOMOWHATOPHUKHU'",
"Brenenue B Teoputo rpadon".

146.7.1.4. OO1ee YuCiIo 4acoB, PEKOMEHOBAHHBIX ISl MU3YYEHHS] Yy4eOHOTO
Kypca "BepostHocTh u cratuctuka", - 102 vaca: B 7 knacce - 34 yaca (1 ygac B
Henento), B 8 kimacce - 34 gaca (1 gac B Hegenro), B 9 kimacce - 34 gaca (1 gac B
HEJIETIIO).

146.7.2. Conepxanue o0yueHus B 7 Kiiacce.

[IpencraBnenve AaHHBIX B BUJE TaOJHIl, JUarpamm, rpadukoB. 3anojHeHHUE
Ta0JMI, YTEHHE W TIOCTPOCHUE AuarpamMMm (CTOJIOMKOBBIX (CTOJIOUYATHIX) U
KpyroBbixX). UteHue rpadukoB peanbHBIX NMPoOIeccoB. V3pneuenue nupopmanuu us3
JUarpaMM U TabJIUII, UCTIOJIb30BAHUE U UHTEPIPETALIMS TaHHbBIX.

OnucarenbHasl CTAaTUCTHUKA: CpelHee apudMEeTHUeCKoe, MeJuaHa, pa3Max,
HauOoJblllee W HaWMEHbIIee 3HAUCHHMs Ha0Opa YHCIOBBIX JaHHBIX. [Ipumepsr
CIIy4allHOM M3MEHYHBOCTH.

Cny4aitHplil SKCIIEpUMEHT (OMBIT) U clydaliHOe cOoObITHE. BeposTHOCTH H
gacTtoTa. Posib MaoBepOSTHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITUN B MPUPOE
U B o0mecTBe. MoHeTa 1 UrpajbHas KOCTh B TCOPUH BEPOSATHOCTEH.

I'pad, Bepmmua, pedbpo. Cremenp BepmuHBL. Ywmcio pebep u cyMmapHas
crenieHb BepmuH. [IpeacraBnenue o cBs3zHocTH rpada. llenu u nukiel. Iyt B
rpadax. OOxon rpada (ditnepoB myTh). I[IpencraBienne 00 OPHEHTHPOBAHHOM
rpade. Pemenue 3a1a4 ¢ momorpto rpados.

146.7.3. Conepxkanue o0yueHus B 8 Kiiacce.
[IpencraBnenre JaHHBIX B BUJIE TAOJINII, TUATpaMM, TPapUKOB.

MHOXECTBO, DJJIEMEHT MHOXECTBa, MOJAMHOXecTBO. Omepanuu  HaJ
MHOXKECTBaMH: 00bEIMHEHUE, TTIepeceueHue, gonojaHenne. CBOMCTBa onepaiuii Hal
MHOXXECTBAMM:  IEPEMECTUTEIILHOE,  COYETATEJbHOE,  PACHPEICIUTEIBHOE,
BKJIIOUeHM. Vcmomb3oBaHue TpauUyuecKOro MPEACTABICHUS MHOXECTB s
OINUCAHUS peajbHBIX MPOIECCOB U SIBJICHUM, PU PEIICHUH 3a]1a4.



W3mepenue paccerBaHMsl JaHHBIX. Jlucrepcuss M CTaHJApPTHOE OTKIOHEHHE
YUCJIOBBIX HA0OpOB. JlnarpaMMa paccenBaHusl.

DOneMeHTapHble COOBITUA ciaydaiiHoro omnbiTa. CliydailHble  COOBITHS.
BepositHoct  coObIThil.  OnBITBI ¢ PaBHOBO3MOXXHBIMU ~ 3JIEMEHTApPHBIMU
coObITusiMu. CiyyaliHblil BbIOOp. CBsI3b MEXKIY MaJIOBEPOSTHBIMHU M MPAKTUYECKH
JOCTOBEPHBIMH COOBITUSIMU B IPUPOJIE, OOILIECTBE U HAYKE.

JlepeBo. CBoMCTBa 1€pEBBEB: EAUHCTBEHHOCTD ITyTH, CYLIECTBOBAHUE BUCSIYEH
BEPILMHBI, CBSI3b MEXKJy YMCIIOM BEPIIMH U YKCIOM pedep. [IpaBuino ymMHOKEHUS.
Pemenue 3agau ¢ nomousko rpagos.

[IporuBononoxkubie coObiTUA. Juarpamma Oiinepa. OObequHeHuEe U
nepeceyenne coObITHil. HecoBmecTtHble coObiTus. @Dopmyna  CIOXKEHHS
BEposATHOCTEH. YcioBHas BepoATHOCTh. [IpaBuno ymHoxenus. HeszaBucumbie
cobwitus. IlpencraBnenue skcnepuMmMeHTa B BHUAE JepeBa. PemieHue 3agad Ha
HaXOXJI€HUE BEPOSTHOCTEW C IOMOLIbIO J€peBa CIy4allHOro JKCIEpUMEHTA,
auarpamm Ditnepa.

146.7.4. Conepxanue o0y4yeHus B 9 kiacce.

[IpencraBnenre TaHHBIX B BUJIE TAOJIHII, AUATPpaMM, TpauKOB, HHTEPIIPETAIIUS
JMaHHBIX. UTeHHWE W TOCTpPOCHHUE TaONHIl, JuarpaMm, rpadukKoB IO pPeajbHbIM
JTAaHHBIM.

[TepecranoBku u dakropuan. CoueTaHus W YUCIO COYETaHHWH. TpeyroJbHHUK
[Tackans. Pemenue 3aia4 ¢ UCMONB30BaHUEM KOMOMHATOPHKH.

I'eomeTpuueckas BeposATHOCTh. CiydailHBIM BBIOOP TOYKH U3 (QUTYpPHI Ha
IJTIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.

Ucnbitanne. Yenex u Heygada. Cepust UcnbITaHUN 10 niepBoro ycnexa. Cepust
ucnbiTanuii bepuymiu. BeposTHocTr coOBITHIT B cepuu UCTIbITaHUN bepHyiu.

CnyyaiiHass BeIMYMHA U pacrnpeleseHue BeposiTHocTed. Maremaruueckoe
oxuaanue W gucnepcus. llpumeppl  MaremMaTH4eckoro - OXHUAAHUS KAk
TEOPETUUYECKOTO CPEJHEr0 3HAUYCHUs BEIWYMHBL. MareMarndeckoe OXUJaHUE U
JUCIIepCrs CTy4yailHOM BEJIMUMHBI "'UMCIIO YCIIEX0B B cepuu uctbiTanuii bepaymmm".

[TonsTue o 3akoHe OONBIIUX YHuceN. M3MepeHue BEpOSTHOCTEH C MOMOIIBIO
yacToT. Ponik 1 3HaUeHME 3aK0HA OOJIBIIIMX YUCEIT B IPUPOE U OOIIECTRE.

146.7.5. TlpenMeTHble pe3ynbTaThl OCBOEHUS MPOrpamMMbl yd4eOHOro Kypca



"BeposATHOCTH U CTaTHUCTHKA'.

146.7.5.1. IlpeameTHbIE pe3yabTaThl OCBOCHUS POrpaMMbl Y4EOHOTO Kypca K
KOHILy 00y4eHus B 7 KJlacce.

Yurare wuHQOpMALUIO, MPEACTABICHHYIO B TablMLax, Ha JAuarpammax,
MPEICTaBIATh JaHHbIE B BUJE TaONMI, CTPOUTh JHUArpamMMmbl (CTOJIOMKOBBIE
(cronOuareie) U KpyroBbI€) 10 MACCUBAaM 3HAYEHUH.

OnuceIBaTh u HHTCPHIPECTUPOBATDH PCaJIbHBIC YU CJIOBBIC JaHHBIC,
MpCaACTAaBIICHHLIC B Ta6J'II/II_[aX, Ha JuarpamMmax, I‘pa(i)I/IKaX.

Ucnonws3oBarh 171 OMUCAHUS JAHHBIX CTaTUCTUYECKUE XapaKTePUCTHKH:
cpenHee apupMeTHyeckoe, MeauaHa, HauOonblllee M HaUMEHbIlee 3HauyeHus,
pa3Max.

Nmers mipencraBiieHue O CIy4yalhHOM HM3MEHYMBOCTH Ha NpPUMEpax IIEH,
(bU3UYECKNX BEJIUYMH, aHTPOMOMETPUYECKUX JTAaHHBIX, UMETh MPEICTABICHUE O
CTAaTUCTUYECKON YCTOMYHUBOCTH.

146.7.5.2. TlpeameTHbIE pe3yabTaThl OCBOCHHS TPOrPaMMBbl Y4EOHOTO Kypca K
KOHIly oOyueHus B § Kjacce.

W3pnekarh W TpeoOpa3oBbIBaTh HHPOpPMAIHIO, MPEICTABICHHYIO B BHJIE
TaOIUI, TUarpaMM, rpadUKoB, TPEACTABIATh JAHHBIC B BHJE TAOIUI], THArpaMM,
rpauKoOB.

OnuceiBaTh JaHHBIE C TMOMOINBIO CTATUCTUYECKUX ITOKa3aTelel: CpeaHux
3HAUCHU U MEp paccerBaHus (pa3Max, TUCIIEPCUS U CTAaHAAPTHOE OTKIOHEHHUE).

HaxoauTe 4acTOTHI YMCIIOBBIX 3HAYEHUH M 9YaCTOTHI COOBITHM, B TOM YHCIIE T10
pe3yJpTaTaM U3MEPEHUM U HaOIOACHU.

Haxonuth BEpOSTHOCTH CIy4ailHBIX COOBITHI B OIBITaX, 3Has BEPOSTHOCTHU
AIIEMEHTApPHBIX COOBITUM, B TOM YHCIE€ B ONBITaX C PaBHOBO3MOXHBIMU
AIIEMEHTAPHBIMU COOBITHSIMU.

Hcnonws3zoBare rpaduueckue MOIENIU: JIEPEBO CIYyYAHOrO 3KCIEPUMEHTA,
auarpamMMbl Diiepa, YiciIoBas mpsiMasi.

OHepI/IpOBaTL MMOHATHAMMN . MHOXKCCTBO, IOAMHOKCCTBO, BBIIIOJHATH OIICpalIlnA
Hag MHOXCCTBAMMU. O6’[>€I[I/IHGHI/IG, MNEPeCCUCHUC, AOIOJIHCHHUC, IICPCUUCIIATH
QJICMCHTBI MHOXKXCCTB, IIPUMCHATH CBOMCTBA MHOKECTB.



Hcnonb3oBathk rpaduueckoe NpeacTaBIeHne MHOKECTB U CBA3EH MEXy HUMU
JUTsL OMMCAaHMs MPOLIECCOB U SBJIEHUM, B TOM YHUCJE NIPH PELICHUH 3a7a4 U3 APYTUxX
y4€OHBIX IPEAMETOB U KYPCOB.

146.7.5.3. IlpeameTHbIE pe3yabTaThl OCBOCHUS POrpaMMbl Y4€OHOTO Kypca K
KOHIly o0yudeHus B 9 kiacce.

W3Bnekars 1 npeoOpa3zoBbIBaTh HHPOPMALIKIO, IPEACTABICHHYIO B Pa3IMYHBIX
MCTOYHUKAX B BUJIE TaOJMII, TAarpamMmm, rpadukoB, NPEACTABIATh JaHHbIE B BUIE
Ta0JIUL, JUarpaMm, rpadukos.

Pemarn 3ala4u OpPTraHHU30BAHHBIM H€p€60pOM BApUAHTOB, a Ta4KXC C
HNCIIOJIb30BAHUEM KOM6I/IHaTOpHBIX IMpaBHJI 1 MCTOOOB.

Hcnonn3oBarh onucaTeiabHbIC XaPaKTCPUCTUKU OJIA MACCHUBOB YHCJIOBBLIX
JaHHbIX, B TOM YHUCJIC CPCAHNUC 3HAUCHUA U MCPBI PaCCCHUBAHU.

HaXOJ]I/ITB YaCcTOThl 3HAYCHUUW U YaCTOTHI CO6I)ITI/I$I, B TOM YHCJIC ITIOJIB3YSCh
pe3yiibTaTaMi IIPOBCIACHHDBIX HSMepeHHﬁ )51 Ha6HIO}ICHHﬁ.

Haxonutb BEpOSTHOCTH CIIy4alHBIX COOBITHI B M3YYEHHBIX OIBITAX, B TOM
Yyclie B OMNbBITaX C PaBHOBO3MOXHBIMH 3JIEMEHTapPHBIMU COOBITHSIMHU, B CEPHUSX
UCHIBITAHUM JIO TIEPBOTO ycleXxa, B Cepusix UcbITanuii bepHysim.

Nmers mnpeacraBieHWE O CIy4YallHOM BEJIMYMHE M O PacClpeieICHUU
BEPOATHOCTEM.

HNmeTs mpencraBicHHE O 3aKOoHE OOJNBIIMX YHCENT KaKk O MPOSBICHUH
3aKOHOMEPHOCTH B CIIYYaifHOH M3MEHUMBOCTH M O POJIA 3aKOHA OOJBIITUX YHCET B
MIPUPOJE U OOILECTBE.

146.8. B (denepanbHBIX W PETHOHATBHBIX MPOIEAYypax OIEHKH KadecTBa
o0pa30BaHUs HUCTIONB3yeTCA IepeueHb (KoAu(MUKATOp) pacipeneeHHbIX M0 Kiiaccam
MPOBEPSAEMBIX TPEOOBAHUHN K pe3yJbTaTaM OCBOSHHS OCHOBHOHN 00pa3oBaTeIbHOM
MPOrpaMMbl OCHOBHOTO OOIIEr0 OOpa3oBaHHWS M DJIEMEHTOB COJEPIKAHUS TI0
MaTeMaTHuKe.

TaGanma 11

[IpoBepsiemble TpeOOBaHUS K pe3yabTaTaM OCBOCHHSI OCHOBHOM
00pa3zoBareNbHON MPOrpaMMmbl (5 Kiace)



Kox
MPOBEPSIEMOT
0 pe3y/bTara

[TpoBepsiemMble TTPEIMETHBIE PE3yTBTaThl OCBOCHUS OCHOBHOM
00pa3oBarenbHON MPOrpaMMbl OCHOBHOTO 00I111eT0 00pa30BaHUs

1

Yucna v BEIYUCIICHUS

1.1

[ToHnMaTe ¥ MPaBUIBHO YMOTPEONATH TEPMUHBI, CBSI3aHHBIE C
HAaTypaJbHBIMU YHUCJIaMH, OOBIKHOBEHHBIMH W JECATUYHBIMU
Ipo0sMu

1.2

CpaBHUBATh U YIIOPSIOUYUBATH HATypaJbHBIC YHCIIA, CPABHUBATH
B IMPOCTEHIIMX CIydasX OOBIKHOBCHHBIC NIPOOU, JCCATUUHBIC
Ipodu

1.3

CoOTHOCUTH TOYKY Ha KOOPIAMHATHOM (YHMCIIOBOI) MpSIMOW C
COOTBETCTBYIOIIMM €U YHCIOM M H300pakaTh HaTypajbHbIC
YKclia TOYKaMU Ha KOOPAMHATHOM (YKCIIOBOM) MIPSIMOi

1.4

Boinonuare apudmeTnyeckue JACUCTBUS € HATypallbHBIMU
quclIaMU, C OOBIKHOBEHHBIMU JAPOOSIMHU B MIPOCTEHIINX CITydasx

1.5

BrInmonHATh NpoBEPKY, MPUKUIKY PE3YIbTaTa BHIYUCICHUN

1.6

OxpymsaTh HaTypajbHbIE YUCIA

Perennie TekcTOBBIX 3a71a4

2.1

Pemate TekcTOBBIE 3amauM apu(PMETHYECKHUM CIOCOOOM U C
NIOMOIIIbI0O  OPTaHW30BAHHOTO KOHEYHOro Tmepedopa Bcex
BO3MOXHBIX BAPHAHTOB

2.2

Pemiath 3aJa4u, COACpIKaIIUC 3aBUCHUMOCTH, CBA3bIBAIOIINC
BCIIMYMHLBI: CKOPOCTb, BpPCM:, PAaCCTOAHHUC, ILICHA, KOJIMYCCTBO,
CTONMOCTD

2.3

Hcnonb3oBarh KpaTKUe 3aludcH, CXEMbI, TaOIUIIbI, 0003HAYCHUS
MIPU PEIICHUH 3a]a4

2.4

[Tonp30BaTbCsl OCHOBHBIMM €IWHUIIAMU HW3MEPEHUS: LIEHBI,
MacChl, PACCTOSIHUS, BPEMEHH, CKOPOCTH, BBIpAXaTb OJHU
€IVHHULIbI BEJIUYMHBI Yepe3 ApPyrue

2.5

M3Bnekars,  aHamM3uWpoOBaTh,  OICHHUBATh  HWHGOOpPMAITHIO,
MpEeACTAaBICHHYI0O B TaOJWile, Ha CTOJOYaTod JaMarpamme,




UHTEPIPETUPOBATh IPEICTABICHHBIE JaHHBIC, HCIIOIb30BATH
JAHHBIE IIPU PEIICHUH 3a]1a4

Hamsagnas reomerpus

3.1

[Tonb30BaTbcs TE€OMETPUYECKUMH MOHSTHSMU: TOYKA, MpsiMas,
OTPE30K, JIy4, Yrojl, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpYT

3.2

[IpuBOAUTE IPUMEPHI 0OBEKTOB OKPYKAIOIIET0 MUPA, UMEIOIIHUX
(dbopMy M3yUEHHBIX TEOMETPUUYECKUX DUTYD

3.3

Hcnonn3oBaTh TCPMHUHOJIOTHUIO, CBA3AHHYIO C YITIAMU. BCPIIWHA
CTOpOHA4, C MHOTOYTOJIbHUKAMHU:. YTIOJ, BCPIIMHA, CTOPOHA,
AUAroHajib, C OKPYXHOCTBIO: PaNyC, TUAMCTP, HICHTP

3.4

N3o0paxaTs UW3yueHHbIE TeoMeTpudeckue Gurypsl Ha
HEJIMHOBAHHOW M KJIETYATOM Oymare C TOMOIIBIO IUPKYIS U
JINHEUKU

3.5

HaXOI[I/ITB IJIMHBI OTPE3KOB HCITOCPCACTBCHHBIM U3MCPCHHUECM C
ITOMOIIIBIO J'IPIHGﬁKPI, CTPOUTHL OTPC3KHU BaI[aHHOfI JJINHBI,
CTPOUTH OKPYKHOCTD 3aIaHHOI'0 paanyca

3.6

Hcnonb3oBaTh CBOMCTBA CTOPOH U YIJIOB MPSMOYTOJbHUKA,
KBajpara JUisi WX TOCTPOCHHS, BBIYUCICHHUS IUIONIAAN U
nepuMeTpa

3.7

BbraucnsaTe nmepuMeTp M IUIONIAIL KBajgpara, IpSMOYTOJIbHUKA,
Guryp, COCTaBICHHBIX W3 NPSIMOYTOJIHHHKOB, B TOM YHCIIC
buryp, n300pakeHHBIX Ha KJI€TUaTON Oymare

3.8

[Tomb30BaThCsl ~ OCHOBHBIMM ~ METPUYECKUMH  €IUHULIAMH
M3MEpPEHUs JUIMHBI, [UIOIIAW; BbIPAXaThb OJHU €IUHHUIIBI
BEJIMYMHBI YE€PE3 APYTUe

3.9

PacnoznaBarp napauieNIeuIes, KyO, WCIIOJIb30BaTh
TEPMUHOJIOTHIO: BEPILINHA, PEOPO, TPaHb, U3MEPEHUS; HAXOIAUTh
U3MEpEHUs Napajuiesienunena, Kkyoa

3.10

Beruucnsate ob6bem KyOa, mnapasuiesienunena Mo 3aJaHHBIM
HU3MEPEHUSIM, TOIb30BaThCS €AMHUIIAMU U3MEPEHUS 00beMa

3.11

Pemiate HeECHOXHBIC 3aJa4 Ha HU3MCPCHUC TI'COMCTPHUYCCKHX




BCJIMYUH B IIPAKTUYCCKUX CUTYyalIHUAX

Tabmuna 11.1

[IpoBepsiemMble A5IeMEHTHI coiepkanus (5 Kiacc)

Kon [IpoBepsieMblii 3IIEMEHT COAECPIKaAHUSA

1 HarypanbHble uncna u HyJb

Harypanbnoe wuwmcino. Psan HarypansHeix uyuncen. Yucno O.
1.1 |MU300paxkeHne HaTypaJIbHbIX YMCENI TOYKAMU Ha KOOpPAMHATHOU
(urcnoBOM) MpPsIMOi

|5 [Mo3unpoHHas cucTeMa CYMCIIEHHs. PuMckas Hymepanus. JlecaTudHast
' CHCTEMa CUUCIICHHS

13 CpaBHeHUE HATypaJIbHBIX UYWCEI, CPABHCHUE HATYpPAJIbHBIX YUCEI C
' HyneMm. OKpyrieHre HaTypaJIbHbIX YHCEeI

Crnoxxenue, BBIYUTAaHUE, YMHOKEHHUE U JCJICHHE HATypalbHBIX YHCEI.
CBOWCTBO HYNS TPH CIOKEHWUHW, CBOWCTBA HYAS M EIUHUIBI TIPH
1.4 |ymHoxenuu. [lepeMecTutensHOE U COYETATENBHOE CBOMCTBA (3aKOHBI)
CJIOXKEHUSI M YMHOXCHUSI, PacClpe/leIUTEIbHOEC CBOMCTBO (3aKOH)
YMHOXKCHHSI

15 Hcnonb3oBanue OykB /st 0003HaUEHUSI HEU3BECTHOTO KOMIIOHEHTA U
' 3aMMCH CBOMCTB apU(PMETUUECKUX ACHCTBUM

Jlenutenu U KpaTHbIC YKUCia, pa3ioKeHHe Ha MHOKUTENH. [IpocThie u
1.6 |cocraBHbie yucna. [Ipusznaku geaumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢
OCTaTKOM

17 CreneHs ¢ HaTypaJbHBIM IOKa3aTeleM. 3alKich YUCIa B BUIE CyMMEI
' Pa3psIHBIX CIaraeMbIX

YucioBoe  BbIpaX€HWE.  BplUunCleHHE  3HAYCHUHW  YHMCIIOBBIX
BBIPAXXEHHM, MOPSAJOK BBIITOIHEHHS AeUCTBUN. Mcmonb30BaHue mpu
1.8 |BBIYHUCIEHHUSX MEPEMECTUTEIBHOIO W COYETATEJIBLHOTO CBOWMCTB
(3aKOHOB) CJIOKEHHMSI U YMHOXKCHHS, PACIpPEACIUTEILHOI0 CBOMCTBA
YMHOKECHUS




Hpobu

2.1

[IpenacraBnenue o ApoOM Kak CcrocoOe 3amuMch YacTh BEJIUYUHBI.
OObikHOBEeHHbIE JIpoOu. IlpaBuiibHBIE W HENpPaBUIbHBIE JPOOH.
CwmemanHas ApoOb, MpENCTaBICHUE CMEIIaHHOM JpoOu B BUIE
HENpPaBWIbHOW JpoOM U BBIJCJICHHE I€JIOM YacTH 4YHcla U3
HenpaBWwIbHOU JpoOu. M300paxkenue npodel ToukaMHu Ha YHCIIOBOM
IIPAMOU

2.2

OcHoBHOe cBoiicTBO Apobu. Cokpamienue apobeit. IlpuBenenue
IpoOu K HOBoMY 3HaMmeHarento. CpaBHeHue Jipodei

2.3

CrnoxxeHue W BbIYMTaHHE OpoOed. YMHOKEHHE W JiefieHue JpoOeH,
B3aUMHO-00paTHbIe Apodu. HaxokaeHne yacTu 1eaoro U Lejaoro Imo
€ro 4acTu

2.4

Hecsatuunas 3anuck apooeit. [IpeacraBnenue aecaTUUHON IpoOH B
BUJIe OOBIKHOBEHHOU. M300pakeHre NeCATUIHBIX JpoOel TouKaMu Ha
quCcI0BOM npsimoii. CpaBHEHHE ACCATUYHBIX ApOOeH

2.5

Apudmernyeckure ACHCTBUS C AECATUUHBIMU Jpo0Osamu. OKpyrieHue
JECATUYHBIX ApoOei

PelieHue TeKCTOBBIX 3agad

3.1

Pemenne TeKCTOBBIX 3a/1a4 apu(METHISCKHM CITIOCOOOM

3.2

Pemenne mormveckux 3amad. PemeHme 3amau mepebopoM  Bcex
BO3MOXXHBIX BapuaHTOB. Vconb30BaHWEe MpH PEIICHUH 3a7a4d TabIuIl
U CXEM

3.3

Pemenne 3amau, copepKamMx — 3aBUCHUMOCTH,  CBSI3bIBAIOIIME
BEJIMYMHBI: CKOPOCTb, BpEMs, pPACCTOAHUE, IIEHY, KOJHMYECTBO,
CTOMMOCTh. ETMHHIIBI M3MEPEHHMS: MacChl, 00beMa, IIEHbI, PACCTOSHHUS,
BpEMEHHU, CKOpOCTH. CBA3b MEXKIY €IMHHUIIAMU H3MEPECHUS KaxKJIou
BEJIMYMHBI

3.4

Pemenne oCHOBHBIX 33124 Ha JIpoOH

3.5

HpeI[CTaBJ'IeHI/IC JaHHBIX B BUJC Ta6J'II/II_I, CTOJIOYATHIX AuarpamMmm

Harnsinnas reometpust

4.1

Harnsanueie npeacTasieHus o Gurypax Ha mioCKOCTH: TOYKA, IpsiMasl,




OTpPE30K, JydY, Yrojl, JIOMaHas, MHOTOYI'OJbHUK, OKPYHOCTb, KpYT.
VYroi. I[IpsmMon, OCTpbId, TYIIOH U Pa3BEPHYTHIN YIIIbI

JInuHa oTpe3ka, METPUYECKHUE EOUHMIBl JUIMHBL. [[nuHa JioMaHoM,
4.2 |mepuMeTp MHOIOYrojibHUKa. M3mepeHue U IOCTPOEHHE YITIOB C
IIOMOUIBIO TPAHCIIOPTHUPA

Harnsanele  mpeacraBinenuss o Qurypax  Ha  IUIOCKOCTH:
4.3  |MHOrOyroJIbHMK, IpPSIMOYTOJIbHHUK, KBaJpaT, TPEYTOJIbHUK; O PABEHCTBE

(uryp

N3o06paxkenue ¢puryp, B TOM uncie Ha kiaeTdaroit Oymare. [locrpoenue
44 KOH(pUTypalMil U3 YacTe MpsSIMOM, OKPY>KHOCTH HAa HEJTMHOBAHHOU U
' kiaeTdaroit Oymare. Mcmonb3oBaHuWE CBOWCTB CTOPOH M YIJIOB

MpAMOYT'OJIbHUKA, KBaJipara

[Inomanpe MpsAMOYrojibHUKA U MHOTOYTOJIBHUKOB, COCTaBIICHHBIX W3
4.5 |npsSAMOYTOJIBHUKOB, B TOM unciie GUryp, n300pakeHHbIX Ha KIETYaTOM
Oymare. EquHMIIBI M3MEpEHUs IUI0IA U

Harnsgnele mpeacraBieHdss O  MPOCTPAHCTBEHHBIX — (UTypax:
IPSIMOYTOJBHBII napaJsuieNienune], KyO, MHOTOTPaHHUKH.
4.6 |M3oOpaxkeHuwe MPOCTEHIINX MHOTOTPAaHHUKOB. Pa3BepTku kyba u
napayenenunena. Coznanue Mojeieil MHOTOTpaHHUKOB (U3 Oymary,
IIPOBOJIOKH, IJIACTUIIMHA U JPYTUX MaTepHUasIOB)

O0beM MpSMOYTOJNIBHOTO — Tapaienenunena, kybda. EnuHuibi

4.7
U3MEpeHUs 00beMa
Tabnuua 11.2
[IpoBepsiemble TpeOOBaHUS K pe3yabTaTaM OCBOCHHSI OCHOBHOM
o0Opa3oBaTenbHON PorpaMmbl (6 Kitace)
Kon [IpoBepsieMble peIMETHBIE PE3YIBTAaThl OCBOCHUSI OCHOBHOM

IIPOBEPSAEMOT | 00pa30BaTEIILHOM ITPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHUS
0 pe3yiprara

1 Yucra ¥ BBIYUCIIEHUS

1.1 3HaTh ¥ IOHUMATh TEPMUHBI, CBI3aHHBIE C PA3JIUYHBIMU BUIAMU




yuceql M CrocobdaMu UX 3alucH, MEepexXoduTh (EClIu 3TO
BO3MOKHO) OT OJHOM (POPMBI 3aIMCH YKca K Ipyroi

CpaBHI/IBaTB H ynopsaa04uBaTb OCJIbIC YMUCIIA, OOBIKHOBCHHEBIEC U

1.2
JECATUYHBIE IPOOH, CPABHMBATH YKCJIA OJHOIO M PAa3HBIX 3HAKOB
BBIOAHATE, coYeTas yCTHBIE W MUCHMEHHBIE IPUEMEI,
13 apu(pMETUUECKUE JCHCTBUS C HATYpPadbHBIMH M  LEJIbIMH
’ YHCIIaMH, OOBIKHOBEHHBLIMH W JECATUYHBIMH  JPOOSIMH,
OJIOKHUTENILHBIMU M OTPULATEILHBIME YMCIaAMU
BBIUKMCAATE 3HAUCHMS YHMCIIOBBIX BBIPAKEHHMH, BBIIOIHATE
14 IOPUKUIKY M OLEHKY pe3yabrara BBIYMCIIEHHUM, BHINOIHATE
' npeoOpa3oBaHys YUCIOBBIX BBIPAXKEHHM Ha OCHOBE CBOMCTB
apupMEeTHICCKUX JEeUCTBUI
15 OKpyIJISTh IENble YHWCIa W JAECATHYHBIE JIPOOH, HAXOAUTH
' IPUOIMKCHHS YHCET
COOTHOCUTH ~ TOYKY Ha  KOOPAMHATHOM  HpAMOM ¢
1.6 COOTBETCTBYIOIIMM €I YUCIIOM U M300pakaTh YMCIIa TOYKAMHU Ha
KOOPAMHATHOM MPSIMOI, HAXOAWTH MOAYITb YHCJIa
17 COOTHOCUTH TOYKY B HPSIMOYTOJBHONH CHCTEME KOODPIHMHAT C
' KOOPIUHATAMHU 3TOU TOUKU
13 OKpyIIATh IEIble YHCIa W JECATHYHBIE IPOOM, HAXOIUThH
' HPUOIIKEHHS YHCENT
2 YuciioBslie U OYKBEHHBIE BBIPAKEHHS
[Monumars W ymoTrpebisaTh TEPMUHBI, CBS3aHHBIE C 3allUCHIO
2.1 CTENEHH 4YKCJIa, HAXOAWTh KBaApar M KyO 4YHCia, BBIYMCIIATH
3HAYEHHS YUCIIOBBIX BEIPAXKEHUH, CONEPKALIUX CTENCHH
55 [Tonp30BaThCss  MPHM3HAKAMH  JE€AMMOCTH,  PAaCKIaabIBaTh
' HaTypaJIbHBIE YKCJIa HA IIPOCTHIE MHOKHUTEIH
23 [Tonp30BaThCs  MacmTaboM, COCTABIATH — MPOMOPUUH U
' OTHOIIICHUS
24 Hcnonb30Barh OYKBHI IS OOO3HAYEHHUS YHCEN IIPH 3aIUCU

MaT€MaTH4YCCKHUX BBIpEDKCHHfI, COCTaBJIATh 6YKBCHHBIC




BBIp@KEHUSI M (DOpPMYNbI, HAaXOAUTb 3HAY€HUs OyKBEHHBIX

BBIPAKEHUMN
2.5 Haxonuts Hen3BECTHBIM KOMIIOHEHT PaBEHCTBA
3 Penrenue TeKCTOBEIX 3a1a4
31 Pemate MHOTrOIIaroBbie TEKCTOBBIE 3ajaud apU(DMETHUECKUM
' CrocoooMm
Pemars 3aJ1a4u, CBs3aHHBIC c OTHOIIICHUEM,
32 MPOMOPIMOHAIBHOCTHIO BEJIMYHMH, MPOIIEHTAMM, PEIIaTh TPHU
OCHOBHBIE 33/1a4¥ Ha JPOOU U MPOIEHTHI
Pemars 3amauu, coaepkanyge 3aBUCUMOCTH, CBS3bIBAIOIINE
BEJIMYUHBI: CKOPOCTb, BPEMS, PACCTOSHUE, LIEHY, KOJIUYECTBO,
13 CTOMMOCTh, TPOU3BOAUTEIBHOCTh, BpeMs, 00BEM pPabOTHI,
' UCTIONIB3YSI apumeTnyeckue ACHCTBUSI, OIICHKY, IPUKUJIKY;
MOJIb30BAThCSl  €IUHUIAMM  U3MEPEHUS  COOTBETCTBYIOIIMX
BEJIMUNH
34 CocraBisaTh OYKBEHHBIC BBIPAXKEHUS 110 YCIOBHUIO 3a1a4H
N3Bnekars wHGOpMaIUIO, MNPEICTABICHHYI0 B TaOiMIax, Ha
15 JUHEWHOW,  cTojnO4YaTol WM KPYrOBOM  Juarpammax,
' WHTEPIPETUPOBATh TMPEJCTABICHHBIC JaHHBIC, HCMIOJIb30BaTh
JTAHHBIC TIPU PEIICHUM 3a]1a4
16 [IpencraBnsate nHGOPMAIIHIO C TIOMOIIBIO TAOJINII, TUHCHHOU |
' CTOJI0YATOM AHarpamMm
4 Harnsinnas reometpust
[TpuBOANTE IPUMEPHI OOBEKTOB OKPYXKAIOIIETO MUPA, UMEIOIITHUX
41 bopmy H3yUYECHHBIX TCOMETPUUYECKUX IUIOCKUX U
' MPOCTPAHCTBEHHBIX (PUTYP, IPUMEPHI PAaBHBIX U CUMMETPUYHBIX
¢uryp
N3006paxkaTs ¢ MOMOIIBIO IUPKYIIS, TUHEHKHA, TPAHCTIOPTHPA Ha
47 HEJIMHOBAHHOM MW KJeT4aTod Oymare H3ydeHHBIC IIJIOCKHE

reoMeTpuueckue (GUrypsl M KOHPUTypalld, CUMMETPUYHBIC
burypsi




[Tonp30BaThCs TrEOMETPUYECKUMH  TOHSTHUSIMUA:  PABEHCTBO
4.3 buryp, CHMMETpHsl; UICTIOJIB30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C
CUMMETPHUEH: OCb CUMMETPHUU, LICHTP CUMMETPUH

Haxomute BENMYMHBI yITIOB U3MEPEHHUEM C  IIOMOIIBIO
TPAHCIOPTUPA,  CTPOUTH  yIVIbl  3aJaHHOM  BEJIIMYMHBI,
4.4 IIOJI30BAThCS MPU PELICHUM 3a7ad IPajyCHOW MEpOH YIVIOB,
pacrno3HaBaThb Ha 4eprekax OCTPBIM, NPSIMOU, Pa3BEPHYTHIA U
TYIIOHN YIJIBI

Boeruucnsate HJINHY HOMaHOﬁ, NEPpUMCTP MHOI'OYI'OJIbHHKA,
4.5 MOJIB30BATHCA CAVMHHUIIAMU U3MCPCHUA JIMHBI, BbIPAXKAThb OJHH
CAWHUIIBI U3BMCPCHUS JJIMHBI UCPE3 APYTrUc

Haxonute, ncnonb3ys 4epTeKHbIE UWHCTPYMEHTBI, PACCTOSIHUSA:
4.6 MEXKJy JABYMsI TOYKAMH, OT TOYKHU 10 INPSAMOM, JUIMHY IIyTH Ha
KBaJpPaTHOMN CETKe

Boruncnars TIoIa b dburyp, COCTaBIICHHBIX u3
PSIMOYTOJIbHUKOB, UCIIOJIb30BATh pa3z0uenue Ha
NpSIMOYTOJIbHUKH, Ha paBHbIE (UTypbI, TOCTpavBaHHE [0
NpSIMOYTOJIbHUKA, — IOJIb30BaTbCsl  OCHOBHBIMU  €IMHHIIAMU

4.7

VU3MEpPEHUs IUIOIIAAN, BBIPAXaTh OJIHU E€IMHUIIBI WU3MEPECHUS
TJIOIIAIN YEPE3 APYyTrUe

PacnioznaBath Ha MOJENSAX M U300paKEHUSX MUPAMHIY, KOHYC,
4.8 IWIMHIP, MCIOJIb30BaTh TEPMHUHOJIOTHIO: BEpIIWHA, pedpo,
rpaHb, OCHOBaHUE, pa3BEPTKa

49 N300paxkate Ha  kieryatod  Oymare  MPSIMOYTOJIbHBIN

IMapaJuICIICIIUIIC

410 Beraucnsate 00beM NpSMOYTOIBHOTO Tapalijiesienunena, Kyoa,

IMOJIb30BAaTbCA OCHOBHBIMH CAMHUIIAMHU U3MCPCHUA o0beMa

411 Pemate HecI0XKHBIC 3ala4 Ha HaXO0XACHHC I'COMCTPHUYCCKHX
' BCJIMYHMH B IIPAKTHYCCKUX CUTyallUAX

Ta0muma 11.3

[IpoBepsiemble 3€MEHTHI coaepkaHus (6 Kiacc)



Kox

[IpoBepseMBblii 2IIEMEHT COAEPKAHUSA

1 HarypanbHble unciia
ApudmeTndyeckue JEUCTBUS C MHOTO3HAUYHBIMU HATypaJlbHBIMU
yuciaMu. YUCIOBBIE BBIPAKEHHUS, TTIOPAIOK JEUCTBUM, UCTIOJIb30BAHUE
1.1  |cxoOok. Mcnonb3oBaHue NMpU BBIUUCICHUSAX MEPEMECTUTEIBHOTO U
COYETaTEJIbHOIO CBOMCTB CII0KCHUS u YMHOKEHUSI,
pacrpeaeuTeIbHOTO CBOMCTBa YMHOXKEHUS
1.2 |OkpymeHue HaTypajbHBIX YHCEN
13 JlenuTenu W KpaTHbIE YMCIIa, HAWOONBIIUN OOIIMI JNEIUTENb U
' HaMMeEHbIIIee olI1ee kparHoe. J|emuMocTh CyMMBI U TPOU3BEICHUS
1.4 |]leneHue ¢ OCTaTKOM
2 Hpobu
)1 OObIKHOBEeHHasT ApoOb, OCHOBHOE CBOWMCTBO JpPOOH, COKpalleHUE
' npobOeii. CpaBHEHHE U YIIOPSAOYHNBAHHUE APOOEH
59 Pemienue 3ama4 Ha HAXOXIEHHWE YAacCTH OT IEJIOTO U LIEJIOro MO €ro
' gacTu. JIpoOHOE YUCII0 KaK pe3ysbTar JeIeHUs
[IpencraBnenue necsATUYHON apoOU B BUJIE OOBIKHOBEHHOM ApOOH U
2.3 |BO3MOXKHOCTb TIPEJICTABICHUS OOBIKHOBEHHOM JpoOW B BHUIIC
JNECATUYHON
Jlecsatuanable 1poOu U MeTpUyecKas cucrema mep. Apudmernyeckue
2.4 |#cUCTBUS W YWCIOBBIC BBIPAXCHHUS C OOBIKHOBEHHBIMH U
JECATUYHBIMH APOOSIMU
)5 OtHomenue. JleneHrne B JaHHOM OTHOIICHUH. MaciTal, mponopius.
' [IprMmeHeHue mponopuri Npy PEeUIeHUH 3a1a4
[TonsTue mporeHTa. BpluMciaeHHE TMPOLEHTA OT BEJIUYUHBI U
26 BEJIMYUHBI TI0 €€ MPOIECHTY. BhIpa’keHHEe MPOIICHTOB ACCATHYHBIMU
' npobsimu. Permenue 3amad Ha MPOIEHTHI. BhIpakeHHWE OTHOIICHUS
BEJIMYMH B MPOLIEHTAX
3 [TomoxuTtenbHbIE U OTPULIATEIBHBIE YHCIIA
3.1 |IlonoxwureneHble W oTpuuarenbHble yucia. Llensle yncna. Momayib




quclia, FeOMETpUYECcKas HHTEpIpeTauns Moayis yncia. M3odpaxenue
yyuceJl Ha KOOpPAMHATHOM mpsMOM. YucioBble NPOMEXKYTKH.
CpaBHeHue yucen

3.2

Apudpmernyeckue AEHCTBUS C MOJIOKUTEIbHBIMUA U OTPULATENbHBIMU
yuciaaMu

3.3

[IpsmoyronbHas cucreMa KOOpPAMHAT Ha IUIOCKOCTH. KoopauHarsl
TOYKM Ha IUIOCKOCTH, abcuucca M opauHara. IlocTtpoeHue Todyek u
Guryp Ha KOOpJUHATHON MIOCKOCTU

ByKBeHHBIe BBIPAKCHUSA

4.1

[Ipumenenue OykB 1Jig 3allUCH MaTEeMaTUYECKUX BBIPAXKCHUN U
npemniokeHnii. CBolicTBa apudmeTnueckux JIercTBUi. BykBeHHBIE
BBIPAKCHUSI W YHUCIIOBBIE TIOJCTAHOBKU. DyKBEHHBIE paBEHCTBA,
HaXO0XKJICHUE HEU3BECTHOTO KOMIIOHEHTA

4.2

@opmynbl, (HOpMYIIBI TEpUMETpa M IUIOMAAMA MPSMOYTOJIbHHKA,
KBajpaTta, o0ObeMa napajuiesienumnesna u Kyoa

PerieHue TeKCTOBBIX 3agad

5.1

PerieHne TeKCTOBBIX 3agad apI/I(l)MeTI/I“IeCKI/IM CII0coO0M

5.2

Pemenne normveckux 3agad. Pemienwe 3amau mepebopoM Bcex
BO3MOKHBIX BAPUAHTOB
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Pemenne 3amay, copepxammx  3aBUCUMOCTH, CBA3bIBAOIIUX
BEJIMYMHBI: CKOPOCTb, BpEMS, pACCTOSHUE, II€HA, KOJHMYECTBO,
CTOMMOCTD, MPOU3BOAUTEIHFHOCTD, BpeMs, 00beM paboThl. EnuHuIbI
U3MEPEHUS: MACChl, CTOUMOCTH, PACCTOSHUS, BPEMEHH, CKOPOCTH.
CBs13b MEXTy €IMHUIIAMHU U3MEPEHUS KK 10M BEJTUUHHbI

5.4

Pewmienue 3ana4, CBA3aHHBIX C OTHOLIEHUEM, MPOIOPUHUOHATBHOCTHIO
BEJIMYMH, TPOILEHTAMH, pEIICHWE OCHOBHBIX 3aJad Ha JApodu u
IIPOLIEHTHI

5.5

OueHka U TpUKHAKA, OKpymieHue pesynbrara. CocraBieHHe
OYKBEHHBIX BBIPAYKECHUH 110 YCIOBHIO 3a][a4H.

5.6

[IpencTaBneHre JaHHBIX C TOMONIBIO TaOIUI] U JUarpamM.
Cronbuarbsie quarpamMMbl. YTeHHE KPYTOBBIX JUarpamm




Hamsagnas reomerpus

Touka, mnpsiMasi, OTPE30K, Jy4, YroJjl, JOMaHas, MHOTOYIOJIbHUK,

6.1
YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYXKHOCTb, KPYT
6.2 B3aumHOe  pacnosiokeHue ~ JBYX ~ MPSIMBIX ~ Ha  IJIOCKOCTH,
' napaJsuielibHbIe MPsSMbIC, EPICHANKYISIPHBIE TPSMbIE
6.3 N3mepenue paccTosHUN: MEXKTY IBYMS TOUKaMU, OT TOUYKH J10 IPSIMOIA,
' JUTMHA MaplipyTa Ha KBaJAPaTHON CETKE
6.4 |V3MepeHue v MOCTPOCHHE YIIIOB C MIOMOIILIO TPAHCTIOPTUPA
6.5 Bunst TPEYTrOJbHUKOB: OCTPOYTOJIHHBIMH, MPSIMOYTOJILHBIH,
' TYNOYTOJILHBIN, paBHOOCIPEHHBIN, PABHOCTOPOHHUIMA
6.6 UetbipexyroiabHuk. [IpsMOyronbHHMK, KBajpar: HCIOJIH30BAHHUE
' CBOMCTB CTOPOH, YIJIOB, JUATOHAJICH
N3o0paxenue reomerpudeckux (Uryp Ha HEJIMHOBAHHOW Oymare ¢
6.7 |WCHONB30BAaHUEM LHUPKYNs, JIMHEHKH, YTOJbHUKA, TPAHCIOPTHUPA.
[TocTpoenus Ha kiaeT4aTon Oymare
6.8 |IlepumeTp MHOTOYrOJIbHUKA
[lonsitne momaaun GUrypel, EAWHUIBI W3MEPEHUS TUIOIIA/IH.
6.9 |lIpubnmxeHHoe H3MEpeHHE IUIOMAA (GUryp, B TOM 4YHCIE Ha
KBaJ[PaTHOU CETKE
6.10 |IIpubnmxeHHOE N3MEPEHHUE JJIMHBI OKPY>KHOCTH, TUIOIIAIH KpyTa
6.11 CummMmerpus: UEHTpalibHas, oceBas M 3epkanbHas. llocTpoenue
' CUMMETPHUYHBIX QUTYD
Harnsgaele mpeacrtaBieHuss O  MPOCTPAHCTBEHHBIX — (UTYypax:
napasuiesienunen, Kyo, npusma, nupamuia, KOHYC, LWIMHAP, Iap U
6.12 chepa. HM3zobOpaxenwe mnpocTpaHCTBeHHBIX ¢uryp. [lpumeps
' pPa3BEPTOK MHOTOT'PAaHHUKOB, IIMIMHAPA U KoHyca. Co3gaHue Mozenei
IPOCTPAHCTBEHHBIX Quryp (u3 Oymaru, MpOBOJIOKH, IUIACTWIIMHA U
JIPYTUX MarepHuasoB)
6.13 [TonsTue oObema, eauHMIBI  u3MepeHus obbema. OObem

MPSIMOYTOJIBHOTO Mapaliieenumnena, kyoa




Taomuna 11.4

[IpoBepsiemble TpeOOBaHUA K pe3ylIbTaTaM OCBOEHHUSI OCHOBHOU
o0OpasoBarenbHON MPorpaMmsl (7 Kiace)

Kon [TpoBepsieMble IPEIMETHBIE PE3YIBTaThl OCBOCHUS OCHOBHOM
MPOBEPSEMOT | 00pa30BaTeILHOM TPOrpaMMbl OCHOBHOT'O 00IIIeT0 00pa30BaHUs
0 pesynbTara

1 Yucna U BBIYUCIICHUS

11 BBIHOJ'IHSITB, coucTtad YCTHBIC W INIHCBMCHHBIC IIPUCMEI,
' apI/I(I)MeTI/I‘I€CKI/Ie ﬂeﬁCTBHH C palOHAJIbHBIMHA YUCJIAMHU

HaxonuTh 3HaYeHHWsT YMCIOBBIX BBIPAKEHUH, NPUMEHSTH
12 pa3HoOoOpa3Hble CIMOCOObI M TPUEMBbI BBIYUCIICHUS 3HAYCHHUI
' JTPOOHBIX  BBIPAXKCHUH, COAEp)KAIIUX OOBIKHOBEHHBICE U

ACCATUYHBIC }IpO6I/I

[TepexomuTh OT omHOM QOpPMBI 3alUCH 4YHUCEN K JApyrou
13 (mpeoOpa3oBbIBaTh ACCATUYHYIO JApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO

JECATUYHYIO IPOOB)

1.4 CpaBHUBATh U YIIOPSAI0YMBATH PAIIMOHAJIBHBIC YUCIIA

1.5 OKpymIIsTh ynca

BbINONHATE TPUKUAKY W OILICHKY pe3yJbTara BBIYMCIICHUU,
1.6 OLICHKY 3HAYEHUH YHCIIOBBIX BBIPAKEHUM. BBIMOIHATE JeUCTBUSA
CO CTEINECHSIMHM C HaTypaJIbHBIMU ITOKa3aTEISIMU

1.7 HpI/IMeHHTB IIPpU3HAKN OCIMMOCTH, PA3JIOKCHHUC Ha MHOXHTCIIN

HaTypaJIbHBIX YUCEI

Pemiarh mpakTUKO-OPUEHTUPOBAHHBIE 3aJlayd, CBSI3aHHBIC C
OTHOUICHUEM BEJIMYUH, MNPONOPIHOHAIBHOCTHIO BEJIMYHH,
1.8 MPOLIEHTAMHU, UHTEPIPETUPOBATh PE3YIABTATHI PEIICHUS 3a/1a4 C
Y4ETOM OTpaHUYCHU, CBSI3aHHBIX co CBOMCTBaMH
paccMarpuBaeMbiX 0ObEKTOB

2 AnreOpanuecKre BhIPaKEHUS




2.1

Hcnonb3oBarh anreOpanvyeckyro TEPMUHOJIOTHIO U CUMBOJIUKY,
IIPUMEHSATH €€ B IPOLIECCE OCBOEHUS Y4eOHOro Marepuaa

2.2

Haxonuth 3HaueHuss OyKBEHHBIX BBIPQKEHUU NpPH 3aJaHHBIX
3HAQYEHHUSIX IEPEMEHHBIX

2.3

BreimonssaTs Hp606pa3OBaHI/I${ [EJI0ro BbIPAKCHUSA B MHOT'OYJICH
IMPUBCACHUCM HOIIO6HBIX cjJaracMabIX, paCKpbITHEM CKOOOK

2.4

BBINOAHATE yMHOXKEHHE ONHOWIEHA Ha MHOTOWIEH U
MHOTO4YJIeHa Ha MHOTOWIEH, MPUMEHATh (OpMyibl KBajapaTa
CyMMBI U KBajJpara pasHOCTU

2.5

OcCyIlecTBIATh Pa3IOKEHUE MHOIOWICHOB HAa MHOXUTEIH C
MOMOIIbI0 BBIHECEHUS 3a CKOOKM OOIIero MHOMXUTEJS,
IPYNIUPOBKHU CIIAraeMbIX, MPUMEHEHUS (POPMYIT COKPAILIEHHOTO
YMHOKEHHUS

2.6

[IpumensTs mpeoOpa3oBaHUST MHOTOWICHOB JUIS PEIICHUS
pPa3MUYHBIX 3a/a4 U3 MaTeMaTUKH, CMEXHBIX IPEAMETOB, W3
peanbHOM MPaKTUKU

2.7

Hcnonp3oBarhb CBOMCTBa CTEIICHEH C HaTypaJIbHBIMHU
IMOKa3aTCJIIIMHU 1JI Hp€06pa30BaHI/I5{ BI)Ipa}KCHI/Iﬁ

YpaBHEHUS U HEPABEHCTBA

3.1

Pemare nuHeiHbIE ypaBHEHUS C OJHOW MIEPEMEHHOM, MPUMEHSIS
npaBujia Iepexo/ia OT UCXOAHOTO YPABHEHUS K PAaBHOCUJIBHOMY
eMy. [IpoBepATs, ABISIETCS JIM YUCIIO KOPHEM YPABHEHUS

3.2

[IpumensaTey Tpadudeckue METOABI TPHU PEIICHUU JTHHEHHBIX
YPaBHEHUU U UX CUCTEM

3.3

[TonGupare TpUMepbl Map 4YWCEN, SBIAIONIMXCS pEHICHUEM
JIMHEWHOTO YPaBHEHUS C IBYMs IIEPEMEHHBIMU

3.4

Crpouth B KOOPAWMHATHOW IUIOCKOCTH TpauK IJHUHEHHOTO
YpaBHEHHS C JABYMS TNEPEMEHHBIMH, IMONB3YACh Tpadurom,
IIPUBOAUTH MPUMEPHI PELIEHUS] YPABHEHUS

3.5

Pemlare cuctembl JByX JIMHEWHBIX YPaBHEHUW C JBYyMs
NEPEMEHHBIMHU, B TOM YHCJIEe Tpaduuecku




3.6

CocraBnaTe W pemarb JUHEWHOE YPABHEHHE WIM CHUCTEMY
JIMHEWHBIX YPAaBHEHUH IO YCIIOBUIO 3a/1a4d, UHTEPIPETUPOBATH
B COOTBETCTBHMM C KOHTEKCTOM 3aJ[a4X ITOJTYyYECHHBIN PE3YIIBTAT

Koopaunare! u rpapuku. @yHkuuu

4.1

N3o6paxats Ha KOOPIMHATHOM IIPSAMOU TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpDAMHATAM, Jy4d, OTPE3KH,
VHTEpBajbl, 3alUChIBATL  YHCJIOBBIE  NPOMEXKYTKH  Ha
anreOpanyecKoM sI3bIKE

4.2

OTtMmeuars B KOOpHHHaTHOﬁ IINIOCKOCTH TOYKH II0 3aJddaHHBIM
KOOpAuHaTaM

4.3

Crpoutb rpaduku JUHEHHBIX QYHKIUHA. CTpouTh Trpaduk
dymin y = [x|

4.4

OnuceiBaTh ¢ IMOMOINBIO (YHKIHUHA H3BECTHBIC 3aBHCHMOCTH
MEXITy BEIMYMHAMH: CKOPOCTb, BpEMs, PACCTOSHUE, IICHY,
KOJIMYECTBO, CTOMMOCTH, MPOU3BOAUTEIHHOCTD, BpeMs, 00beM
paboThl

4.5

HaXOI[I/ITB 3HA4YCHHC (I)YHKIII/II/I I10 3HAYCHHIO €€ apryMCHTa

4.6

[Torumarp Tpadudeckmii crocod MpeACTaBICHUS W aHalu3a
UH(POPMAIINH, H3BJICKATh U HHTEPIPETUPOBATh HH(POPMAIIHIO U3
rpaUKOB peabHBIX MPOIIECCOB U 3aBUCUMOCTEH

BepositHOCTB M cTatucThka

5.1

Yurare wuHpOpMAIMIO, TPEJACTABICHHYI0 B TalOnuIax, Ha
auarpaMMax, MpeACTaBIATh JAaHHBIC B BHUAEC TaOJHIl, CTPOUTH
auarpaMMbl - (CTONOUKOBBIE (CTONOYAaThie) W KPYrOBBIC) IO
MacCUBaM 3HaUYCHUM

5.2

OnuchIiBaTh U UHTEPHPETUPOBATH PEATIbHBIEC YHCIIOBBIE TaHHBIE,
IpeAcTaBlIeHHbIE B Ta0IMIaX, HA IMarpaMMax, rpaukax
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Ucnonp3oBath 18 ONUCAHUS  JAHHBIX  CTAaTUCTHUYECKHE
XapaKTepUCTUKH:  cpeaHee  apuMeTHYecKoe,  MeIuaHa,
HauOoJIbllIee U HAMMEHbIIIEe 3HAUCHUS, pa3Max
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Nmerp mpencraBieHne O CIOyd4aHOM W3MEHUYHMBOCTH HA




npuMepax IeH, (U3NYECKUX BEJIMYMH, AHTPOMOMETPUUYECKUX
JNaHHBIX, =~ UMETb  NPEACTABIEHWE O  CTATUCTUYECKOU
YCTOMYUBOCTHU

I'eomerpus

6.1

Pacno3naBarb U3YYEHHBIE reOMETPUUYECKUE burypsi,
ONMpeAeNsTh HMX B3aUMHOE  pPacCHOJOXKEHUE, HU300paKaTh
reOMETpUYECKUE (UTYPBHI, BBINOIHATh YEPTEHKHU IO YCIOBUIO
3agaun. M3MepsaTe JIMHEHHBIE W YIVIOBBIE BEJIWYMHBI. Pemarb
3a/1a4M Ha BBIYMCJIEHUE JJIMH OTPE3KOB U BEJINYHH YIJIOB

6.2

Hlenath rpyOyr0 OILIEHKY JIMHEWHBIX U YIJIOBBIX BEJIUYHH
MPEIMETOB B pEAIbHOU KU3HU, Pa3MEPOB TPUPOTHBIX 0O BEKTOB.
Paznuyare pasmepsl 3TUX 0OBEKTOB MO MOPSIKY BETUYHUHBI

6.3

CTpOI/ITB YCPTCIKU K TCOMCTPHUICCKUM 3ad4aM

6.4

ITonp3oBaThes IMPU3HAKaAMHU PaBCHCTBA TPCYT'OJIbHUKOB,
HCIIOJIB30BAaTh IMPU3HAKHU u CBOMCTBA paBHO6CI[pCHHBIX
TPCYI'OJIBHHUKOB IIPH PCIICHUH 3aaa4

6.5

HpOBOI[I/ITB JJOTUYCCKHUC PACCYXKIACHUA C HCIIOJIIb30BAHUCM
TCOMCTPHUICCKHUX TCOPECM

6.6

[Tonb30oBaTbcs ~ MpU3HAKAMH  PABEHCTBA  MPSMOYTOJBHBIX
TPEYrOJIbHUKOB, CBOMCTBOM  MEIWAHbI, IPOBEACHHOM K
TUIIOTEHY3€ MPSMOYTOJbHOTO TPEYTOJIbHUKA, B PEIICHUU
TEOMETPUUECKUX 3a1a4

6.7

OnpenensTe NapalieNbHOCTh MPSAMBIX C T[OMOUIIBIO YIJIOB,
KOTOpble  o0pasyeTr ¢ HuUMH  cekymas. Onpenensith
NapaJyIEIbHOCTD IPSAMBIX C IIOMOLIBI0 PABEHCTBA PACCTOSIHUM OT
TOUYEK OJHOM MPSMOU JI0 TOUEK APYTroM MpAMON

6.8

Pemrars 3a1aun Ha KjaeTyaTo Oymare

6.9

[TpoBOANTH BBIYMCIICHUS U HAXOAWTH YHUCIOBBIE M OyKBEHHBIE
3HAUEHUS YITIOB B TEOMETPUUYECKHUX 33]1a4axX C MUCIOJIb30BAHUEM
CYMMBI YIJIOB TPEYTrOJIbHUKOB W MHOIOYTOJIBHHUKOB, CBOMCTB
yIJIOB, OOpa30BaHHBIX MPU MEPECEUCHUU ABYX MapalICIbHbBIX
npsIMBIX ~ CceKyled. Pemarp mnpakThdueckue 3agadyd  Ha




HaXxO0XJICHUC YIITIOB

Bnagete mMOHSATMEM TIE€OMETPUYECKOTO MECTa TOYEK. YMETh
6.10 ONpEAEIIATh OMCCEKTPUCY YITIa U CEPEANHHBIA NEPIEHAUKYISIP K
OTPE3KYy KaK T€OMETPUYECKUE MECTA TOUEK

@opMyJIMpOBaTh ONPEIEIECHUSI OKPY>KHOCTH U Kpyra, XOpAbl H
6.11 IMaMEeTpa OKPYKHOCTH, IOJb30BATHCS UX CBOWCTBAMU. YMETh
IPUMEHATH 3TU CBOMCTBA MIPU PELIEHUU 3a7a4

Brnanerp  moHsITHEM ~ OMMCAaHHOW  OKOJO  TPEYroJbHUKA
OKPY>KHOCTH, YMETh HaXOJIUTh ee IeHTP. [lonb3oBaThes hakTamu
6.12 0 TOM, YTO OMCCEKTPHCHI YIJIOB TPEYroJbHUKA MEPECEKAOTCS B
OJTHOW TOYKE, U O TOM, YTO CEpPEAMHHBIC MEPICHIAUKYISAPHI K
CTOPOHAM TPEYTOJbHUKA MEPECEKAIOTCS B OTHON TOUKE

BrnageTs moHsTHEM KacaTelbHOW K OKPYKHOCTH, MOJIb30BaThCS
6.13 TEOPEMON O NEPHNEHAUKYIAPHOCTH KacaTellbHOW W paauyca,
IPOBEIEHHOT0 K TOUKE KaCaHUs

ITonp30Batbes HpOCTCfIH.IPIMPI TrCOMCTPHUICCKHUMHU

6.14
HCPABCHCTBAMMU, ITIOHUMATh UX IMPAKTHYCCKHUH CMBICJI

6.15 [IpoBOOUTE  OCHOBHBIE TE€OMETPUYECKHUE IIOCTPOCHUSA C
' IIOMOUIBIO HUPKYJIS U JIMHENKH

Tab6awuma 11.5

[IpoBepsiemble 3eMEHTHI coaepkanus (7 Kiacc)

Kon [IpoBepsieMblli 3JIEMEHT COEPIKAHUS

1 Yucra v BEIYUCIIEHUS

JpoObu OOBIKHOBEHHBIE U JCCATUYHBIC, TEPEXOi OT OXHOU (HOPMBI
1.1 |3amucu npobeit k npyroil. IloHsTHE palMOHAIBLHOTO YMCIIA, 3aMUCh,
CpaBHEHHE, YIOPSIOUNBAHNE PAIMOHATBHBIX YHCEIT

12 ApudmeTtnyeckue AEHUCTBUS C pAIMOHAIBHBIMU 4HCiIamMu. Pernenue
' 3a/1a4y U3 peasibHOW MPAKTUKU HA YaCTH, Ha IpoOU

1.3 |Crenenn c HaTypaJIbHbIM MOKa3aTeJeM: OIIPELICIICHHUE,




nmpeoOpa3oBaHUE BBIPAKCHUI HAa OCHOBE OIPEACICHUS, 3aIiCh
OOJIBIIINX YHUCEN

[IpoueHThl, 3amuch NPOLEHTOB B BUAE IpoOM M JApoOM B BHIE

1.4 |mpouenToB. Tpu OCHOBHBIE 3a/1a4M HA NPOLIEHTHI, PELIEHUE 3a1a4 U3
peabHOM NTPAKTUKU
L5 [IpuMeHeHue NPU3HAKOB JEIUMOCTH, Pa3JIOKCHHUE Ha MHOXKUTEIU
' HATYPaJIbHBIX YHCEIT
L6 PeanbHble 3aBUCMMOCTH, B TOM 4HCIe TMpsMmas U oOparHas
' MPONOPLIMOHAIBHOCTH
2 Anrebpanyeckue BbIpaKEHUs
21 IlepemeHHbIE, YHUCIOBOE 3HAUYEHUE BBIPAKEHUS C TNEPEMEHHOM.
' JlomycTrMBbIEe 3HAYCHUS IEPEMEHHBIX
29 [IpencraBnenre 3aBUCUMOCTH MEX1y BEIMYMHAMU B BUE (OPMYIIBIL.
' Boruucnenus no gopmynam
)3 [IpeoGpa3zoBanue OyKBEHHBIX BBIPOKEHHH, TOXIECTBEHHO paBHbIE
' BBIPAXKEH U
2.4 | CBoiiCcTBa CTENEHU C HATYPAJIbHBIM MOKA3aTeJIeM
)5 Opnounenbl u MHorowieHsl. Crenenb MHorowieHa. ClioxeHHE,
' BBIYMTAHNE, YMHOKEHHE MHOTOYJICHOB
@opMyJibl COKPALIEHHOIO YMHOMKEHHMS: KBaJpaT CyMMbl M KBaapar
2.6  |pasHoctu. PopMyna pa3HOCTU KBaApaToB. PaznokeHre MHOTOYWIEHOB
HA MHOXUTEIN
3 YpaBHEHUs
31 VYpaBHeHUE, KOpPEHb ypaBHEHWs, TMpaBWwia MpeoOpa3oBaHUs
' ypaBHEHUSI, pABHOCUJIBHOCTh YPaBHEHUI
39 JIuHeliHOE ypaBHEHHE C OJHOM NIEPEMEHHOM, 4YHCIO KOpHEU
' JIMHEVHOTO YPaBHEHUS, PEIICHUE JIMHEUHBIX YPaBHEHUIN
33 CocraBieHue ypaBHEHHH 1O YCJIOBHUIO 3aJayd. PelieHne TeKCTOBBIX
' 3a/1a4 ¢ OMOILLIO YPaBHEHHI
3.4 |JluHeiiHOE ypaBHEHHUE C JBYMs IEPEMEHHBIMH U €T0 Tpaduk




Cucrema JByX JMHEHWHBIX YpPaBHEHUW C JBYMs II€PEMEHHBIMU.

3.5 |Pemenue cucreM ypaBHEHUH cHOcOOOM MOACTaHOBKH. IIprmepbl
penIeHns TEKCTOBBIX 33/1a4 C IOMOILBIO CUCTEM YPaBHEHUI
4 Koopaunate! u rpapuku. yHkunu
4.1 |KoopauHara TOYKH Ha IPSIMOM
49 UucnoBele NOpOMEXKYTKH. PaccrossHue Mmexay [AByMsS TOYKaMH
' KOOPAMHATHOU IIPSAMOU
43 [IpsimoyronbHast cucrema koopauHar, ocu Ox u Oy. Abcuucca u
' OpAMHATa TOYKH HAa KOOPAMHATHOMN TJIOCKOCTH
44 [Ipumepsl TpadukoB, 3amaHHBIX GopMynamMu. YreHue rpadukoB
' peasbHbIX 3aBUCUMOCTEM
4.5 |Tlonsitue pynkuuu. ['paduk dynkuuu. CoiicTBa PpyHKIMI
4.6 |Jluneninas dpynkuusd, ee rpaguk. ['paduk byHkuum y = |x|
47 I'paduueckoe perieHre TUHEWHBIX YPAaBHEHUW W CHUCTEM JIMHEHHBIX
' ypaBHEHHUI
5 BeposaTtHOCTh U cTaTuCcTHKA
[IpencraBnenre naHHBIX B BUIE TaONWIl, aUarpamm, Tpadukos.
3arnonHenne Tabaull, YTEHUE U MOCTPOCHHUE AUarpaMm (CTOTOMKOBBIX
5.1 |(crombuarbix) U KpyroBbix). UTeHne rpaukoB peabHBIX MPOIECCOB.
W3Brneuenne nHGopmanuu U3 auarpaMm M TaOJHII, UCTIONIb30BAHHUE U
UHTEpIpeTalus TaHHBIX
OnwucarenpHasi CTaTUCTUKA: cpeaHee apupMeTHUecKoe, MeaHaHa,
5.2 |pa3Max, HauOoJjblllee W HaUMEHbILEE 3HAUYEHUS Habopa YHCIOBBIX
naHHbIX. [I[pumepsl ciydaiiHON U3MEHYUBOCTH
CnydaliHBI ~ DKCIIEpUMEHT  (OMBIT) W CIOydyallHOE  COOBITHE.
513 BepositHocTs M yacToTa. POk MallOBEPOATHBIX M NPAKTHYECKU
' JIOCTOBEPHBIX COOBITUH B TIpUpoae W B oOmecTBe. MoHeTra u
UIpajibHasl KOCTh B TEOPUU BEPOATHOCTEN
I'pad, Bepmmua, pebOpo. Crenenbp BepuuHbl. Yucino pebep u
5.4 |cymmapHas creneHb BepimiuH. lIpencraBienue o cBA3HOCTH Tpada.

Hemu m uuknsl. [Tyt B rpadax. O6xon rpada (siepoB MyTh).




[IpencraBnenne o0 opueHTUpOBaHHOM rpade. Pemenune 3amad ¢
MOMOIIIBIO TPpadoB

I'eomerpus

6.1

HauanbHbie moHsTHA TeomMeTpun. Touka, npsimMasi, OTPE30K, Jyd. YTOIL
Bunbr ymios. BeprukanbHble U CMeXHbIE yIiibl. buccekrpuca yria.
Jlomanasi, MHOTOYTrOJbHUK. [lapannensHOCTh U NEPIEHAUKYISIPHOCTD
PSMBIX

6.2

Cummetpuunbie Qurypsl. OCHOBHBIE CBOWCTBa OCEBOM CUMMETPHHU.
[IpuMepbl cCUMMETPHUH B OKPYXKAOIIEM MUPE

6.3

OCHOBHBIC NOCTPpOCHHUA C TIOMOUIBKO  IUPKYIIA H JIMHCHKH.
TPGYI‘OJ'IBHI/IK. BBICOTa, MEAuaHa, 6I/ICC€KTpI/IC3, UX CBOMCTBA

6.4

PaBHOOGenpeHHbIII U PaBHOCTOPOHHUI TpeyroabHUKH. HepaBeHcTBO
TPEyTroJIbHUKA

6.5

CaolicTBa M TpU3HAKU PABHOOENPEHHOTO TpeyroibHHUKa. [Ipu3Haku
paBEHCTBA TPEYTOJIHLHUKOB

6.6

CBoiicTBa W TpHU3HAKU TNapajUieNbHBIX MpsMbiX. CyMMa yrioB
TpeyroiibHUKa. BHEIIHUE YTkl TpeyrojibHUKA

6.7

[IpssMoyronbHBINA TpeYrodbHUK. CBOMCTBO MEAUAHBI MIPSMOYTOJIBHOTO
TPEYroJIbHUKA, TMPOBEACHHOM K THUIOTEeHY3€. [Ipu3Haku paBeHCTBa
OPSMOYTOJIBHBIX TPEYroJbHUKOB. [IpSMOYronbHBIA TpPEYTOJIBHUK C
yrioM B 30°

6.8

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJbHUKA, HEPABEHCTBO
0 JUIMHE JOMaHOM, Teopema O OOJbIIEeM yIJie M OOJbIICH CTOPOHE
TpeyrojbHHKA. [leprneHIuKyIsip 1 HaKJIOHHAS

6.9

I'eomerpruueckoe MecTto Touek. buccexkrpuca yma U CEpeaUHHBIN
NEPIECHAUKYISIP K OTPE3KY KaK FTEOMETPUUECKUE MECTA TOUEK

6.10

OKpyXHOCTh M KpyI, XopAa M AuUaMeTp, UX CBoOilcTBa. B3anmuoe
pacmnoyioKeHUe OKPY)KHOCTH M npsiMou. KacarenbHas M cekymias K
OKPY>KHOCTH

6.11

OKpyXHOCTh, BIHCaHHasi B yroia. BhuWcaHHas W oONUCaHHAasd
OKPY>KHOCTH TPEYrOJIbHUKA




Tabmuna 11.6

[IpoBepsiemble TpeOOBaHUS K pE3yIbTaTaM OCBOEHHUSI OCHOBHOM
o0pa30BaTeNIbHON NpOrpamMmsl 8 Kjlacca

Kon [TpoBepsiemMble IPEIMETHBIE PE3YIBTaThl OCBOCHUS OCHOBHOM
MPOBEPSEMOT | 00pa30BaTeILHOM TPOrpaMMbl OCHOBHOT'O 0011IeT0 00pa30BaHUs
0 pe3ynbTara

1 Yucna U BBIYUCIICHUS

Hcnonn3oBate HadajlabHBIC npeacCTaBJICHUA O MHOXCCTBC
11 JIQP'ICTBPITQJIBHBIX qucesl Ji1  CpaBHCHUA, OKPYITICHUA U
' BBILII/ICJ'IGHI/II‘/JI, I/1306pa}KaTI) ﬂeﬁCTBHTCHBHBIG qyuclia TOYKaMH Ha

KOOPJAUHATHOMN MPAMOU

[IpuMensTh, TIOHATHE apUPMETUUECKOrO KBaJIPATHOTO KOPHS,
12 HAXOJIUTh KBaJpaTHbIE KOPHH, UCTIONB3Yys MPU HEOOXOAUMOCTHU
' KaJbKYJISATOP,  BBINOJNHATH  MPeoOpa3oBaHUs  BBIPAXKECHU,

COoACPIKAIIUX KBAAPATHBIC KOPHHU, UCIIOJIb3Y:A CBOMCTBA KOpHeﬁ

13 Hcnons30BaTh 3amucu OOJBIIMX M MaJbIX YHCET C ITOMOIIIBIO

TECSITUYHBIX ApoOel 1 crerneneit uncna 10

2 AnrebpandecKkre BhIpaKEHUS

[IpyuMeHATP TOHATHME CTENEHUM C LEJNbIM  IT0Ka3aTelieM,
2.1 BBITIOTHSATH MPE0Opa30BaHMsI BEIPAXKEHUMN, COACPIKAIIUX CTETICHU
C LIEJIBIM MOKA3aTelIeM

BBITTOTHATE TOXIAECTBEHHBIC MPEOOpa30BaHUS PaIMOHATBHBIX
2.2 BBIPAKCHUM HA OCHOBE ITPaBUJI JACHCTBUM HaJl MHOTOYWIECHAMH U
anredpandecKuMu ApoosiMu

2.3 PacknanpiBars KBaJIpaTHBINA TPEXWIEH HA MHOXKHUTEIN

[IpumensaTy mpeoOpa3oBaHUS BBIPAXKCHUN 1T pEHICHUS
2.4 Pa3IMYHBIX 3a7a4 W3 MaTeMaTUKH, CMEXHBIX NPEAMETOB, W3
peanbHOM MPAKTUKHU

3 YpaBHEHHS U HEPABEHCTBA




3.1

Pemare nnHENHBIE, KBaAPATHBIE YPABHEHUS U PALMOHAIBHBIC
YPaBHEHHUs, CBOMSIIMECA K HUM, CUCTEMBI JBYX YPAaBHEHUH C
JByMs IEPEMEHHBIMU

3.2

IIpoBOAUTH IpOCTENIINE UCCIECIOBAHUSA YPABHEHUM U CUCTEM
YpaBHEHHI, B TOM UYHCIE C NPUMEHEHHEM TIpapuiyecKux
npeacTaBIeHu (yCTaHaBIUMBaTh, MMEET JM YpaBHEHUE WIH
CHCTEMA YpPaBHEHMH DPELICHUs, €CIM HUMEET, TO CKOJIbKO, U
npoyee)

3.3

[lepexoquTh OT ciOBECHOW (OPMYIMPOBKH 3adayud K e€e
anredpanyeckol MoJIeNu € MOMOIIbIO COCTABIEHUS YPaBHEHUS
WIM CUCTEMbl YPAaBHEHUN, HHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 33J1a4 MOJIyYeHHBIH pe3ysbTar

3.4

HpI/IMeHSITB CBOMCTBA YHCJIOBBIX HCPABCHCTB IJIs1 CPABHCHUA,
OICHKH, pCUIATh JIMHEWHBIC HCPABCHCTBA C OJIHOI>'I HepeMeHHOﬁ 151
X CHUCTCMBI, JaBaTb FpanI/I‘IGCKy}O WIUTFOCTpAIIUIO MHOKCCTBA
pGHIGHI/Iﬁ HCPABCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIUU

4.1

[lonumars ¥ KCIONB30BaTh (PYHKIIMOHAJIBHBIE MOHSATUS U S3BIK
(TepMUHBI,  CHMBOJIMYECKHE  OO0O3HAYCHMS),  OINPEACATh
3HaYeHUE (YHKIMU 10 3HAYEHUIO apryMEHTa, OMPEIesITh
CBOMCTBA (PYHKIIUH T10 €€ rpaduKy

4.2

Crpoutb rpaduku 37eMeHTAPHBIX PyHKIMHA Buaa: Y = P A X2,

y = X, y = |X|, OIUCBIBATE CBOMCTBA YHMCIOBOM (YHKIHH IO €€
rpaduKy

BepositTHOCTB M cTaTucTHKa

5.1

N3Bnekars n mpeoOpa3oBbIBaTh HHPOPMAITUIO, TPEACTABICHHY IO
B BHJIC TAOJIHI, JUMarpaMm, rpadHKoB, MPEICTABIATH JaHHBIC B
BUJIe TaOIUIl, JUArpamMm, rpaduKoB

5.2

OnuckIBaTh JaHHBIE C TIOMOMIBIO CTATUCTUYECKUX TTOKA3aTEICH:
CpPEeHUX 3HAYEHUW W Mep paccemBaHUs (pa3max, ITHUCIIEPCUS U
CTaHJIapTHOE OTKJIOHEHHE)




53

HaxoguTh 94acTOTHI YHCIOBBIX 3HAYEHUHN U YaCTOTHI COOBITUM, B
TOM YHCJIIE 110 Pe3yJibTaTaM U3MEpPEHUN U HaOIOAeHUI

5.4

Haxonuth BEpOSTHOCTH CIIy4allHBIX COOBITUH B ONBITax, 3Has
BEPOATHOCTHU 3JIE€MEHTAPHBIX COOBITHI, B TOM YKCJIE€ B OIbBITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU COOBITHSIMU

5.5

Hcnonp3oBarh rpaduueckre MOAEIU: AEPEBO  CIy4allHOro
AKCIIEPUMEHTA, AUarpaMMbl Disiepa, YuciioBas mpsimast

5.6

Ol'IepI/IpOBaTB INOHATUAMMU.: MHO>KECTBO, IIOOAMHOXKECTBO,
BBIIIOJIHATL  OIICpallMM HaJl MHOXCCTBAMMU!: O6’BCI[I/IHCHI/IC,
MEPECCUCHUC, JOIIOIHCHUEC, IICPCUUCIIATL DJICMCHTEI MHOXKCCTB,
IMPUMCHATDH CBOMCTBAa MHOXKECTB

5.7

Hcnonws3oBarh rpadguyeckoe npeIcTaBiIeHue MHOXKECTB U CBSI3EH
MEXK1y HUMU JJIsl ONMCAHMS TIPOIECCOB U SBJICHUM, B TOM YUCIIE
IIPY PEIICHUH 3aJ]1a4 U3 JPYTUX YUeOHBIX MPEIMETOB U KYPCOB

I'eomeTrpus

6.1

Pacno3HaBath OCHOBHBIE BHUABI UYCTBIPCXYI'OJIBHHUKOB, HX
OJICMCHTBI, IIOJIB30BAaTbCA HX CBOMCTBAMHM Impun pPCIICHUU
TCOMCTPHUYCCKHUX 3aaa4d

6.2

[IpuMeHsATH CBOWCTBA TOUKH NIEPECECUCHUS MEUaH TPEYTOJIbHUKA
(LeHTpa Macc) B pelIeHUH 3a7a4d

6.3

Braners noHATHEM CpeHEW JTUHUU TPEYTOJbHHUKA U TpaIlCLHH,
IIPUMEHSATh UX CBOMCTBA IPHU PELICHUU T'€OMETPUUYECKHUX 3a7ad.
[Tonp3oBaTecst  Teopemont  @anmeca U TEOpEMOM O
PONOPLMOHAIIBHBIX OTPE3KaX, MPUMEHATh UX I PELICHUs
IIPAKTUYECKUX 3a7a4

6.4

[TpumensaTs mpu3HAKU TOAOOUS TPEYTOJBHUKOB B pEIICHUU
FEOMETPUUYECKHX 3324

6.5

[Tonp30BaTbcst  TEOpEMOM [ludaropa  mna  peuieHus
FEOMETPUUYECKUX U MpakTuyeckux  3anad.  CTpouThb
MaTeMaTu4ecKyl0  MOAENb B  MPAKTHYECKUX  3ajadax,
CaMOCTOSITEIBHO JIENIaTh YEPTEK U HAXOIUTh COOTBETCTBYIOIIHE
JUTUHBI




Braners noHsATUAME CUHYCA, KOCUHYCA M TAHTE€HCA OCTPOTO yIiia
6.6 NpSIMOYTOIBHOTO  TpeyroiabHuka.  [lomb3oBarbest  3TUMH
MOHSTUSMMU JIJIS PEIICHUS TPAKTUYECKUX 3a]1a4

Boruncnsars (pa3iuuHbIMU cIOCO0aMHM) IJIONIAAb TPEYTOIbHUKA
6.7 U IUIONIAJd  MHOTOYTOJbHBIX  (uryp (mOnb3ysich, THAE
' HEOOXOAMMO,  KaIbKyasiTOpoM). [IpuMeHsTh  MmogydeHHBIE

YMCHHUS B HPAKTHYCCKUX 3aJavdax

BJ'IaI[eTB MNOHATUAMHN BIHUCAHHOTO HW NTCHTPAJIBHOIO yIjia,
6.8 HCIIOJIb30BATh TCOPCMbI O BIIMCAHHBIX VYITIAX, YITIAX MCKIAY

XopdaMu (CGKYH_II/IMI/I) " yIJIC MCXKOAY KacaTeJIbHOU U XOpI[OP'I Impu
pPCUICHUU T'COMCTPHUYCCKUX 3ada4d

6.9 BJ'IaJ]eTB IMOHATHUCM OITMCAHHOTI'O YCThIPCXYT'OJIbHUKA, IIPUMCHATD

CBOMCTBA OIIMCAHHOI'O YCTBIPCXYT'OJIbHUKA ITPpU PCHICHUHN 3a/1a4

[IpuMeHsTH, TIONyYeHHBIE 3HAHUS Ha TMPAKTHUKE - CTPOUTH
MaTeMaThuyecKrue MOJAeNr Mg 3aJad peajbHOW KU3HU U
6.10 POBOIUTH COOTBETCTBYIOUIUE BBIYUCICHUS C MPUMEHEHUEM
nogoOuss W TPUTOHOMETPHUM (IMOJIB3YSCh, TJe HE0OX0aUMO,
KaJIbKYJISTOPOM)

Tab6numa 11.7

[IpoBepsieMblie 2€MEHTHI coJiepkanus (8 Ki1acc)

Kon [IpoBepsieMblli 3JIEMEHT COEPIKAHUS

1 Yucra ¥ BBIYMCIIEHUS

11 KBanparusliii kopeHs u3 yncna. [lonarue 00 upparioHaaIbHOM YHCIIE.

JlecsiTnuHble MPUOIMKEHUST UPPALIMOHATIBHBIX YHCEIT

CaolicTBa apu(pMETHYECKUX KBAJIPATHBIX KOPHEH U MX MPUMEHEHHUE K
1.2 |mpeoOpa3oBaHWIO  YHCIOBBIX  BBIPQKCHUH W BBIYUCIICHHSM.
JlericTBUTENIBLHBIC YKCIa

13 CrenieHp ¢ LENBbIM MTOKa3aTeIeM U ee cBoMcTBa. CTaHAgapTHAs 3aluch
' qucia




Anrebpanyeckue BbIpAKEHUS

KBanpaTHblii TpexusieH, pa3ioXKeHHe KBaJpPaTHOIO TpeXujeHa Ha

2.1
MHOXUTEIN
2.2 |AnreOpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajireOpandeckon 1poou
)3 CnoxeHue, BbIYMTAHHE, YMHOXXEHHE, JIEJIEHUE aIreOpanyecKux
npobeit
2.4 | PanuoHalibHBIC BRIPAXKEHUS U UX MPEOOPa30BaHUE
3 VYpaBHEeHUS U HEPABEHCTBA
31 KBanparHoe ypaBHeHue, Gpopmyina KOpHEH KBaJpaTHOTO ypaBHEHUS.
' Teopema Buera
3.2 |Pemienue ypaBHEHUM, CBOJSAIINUXCS K TUHEHHBIM U KBaJIPaTHBIM
3.3 |IIpocreiimme ApoOHO-paIMOHATBHBIC YPABHEHUS
I'paduueckas mHTEpIIpeTallds YpAaBHEHHUIN C ABYMSI TIEPEMEHHBIMU U
3.4 |cucTeM JIMHEWHBIX YpPaBHEHUH C JABYyMs IepeMeHHbIMH. [Ipumepsl
pEUIEHUs CUCTEM HEJIMHEWHBIX YPABHEHUH C JIBYMsI IEPEMEHHBIMU
3.5 |Pemenue TeKCTOBBIX 3a7a4 aidredpandyeckum crocooom
3.6 |YwucioBble HEpABEHCTBA U UX CBOMCTBA
3.7 |HepaBeHCTBO C OIHOM MEPEMEHHOM
3.8 |PaBHOCHJIIBHOCTh HEPABEHCTB
3.9 |JluHeiiHble HEPABEHCTBA C OAHOM MEPEMEHHOMN
3.10 |Cucrembl TMHEWHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM
4 DOyHKIUU
41 [Tonsitue dynkmuu. O6IaCTh OMpEACTICHUSI U MHOXECTBO 3HAUCHUN
' ¢bysku. CriocoObl 3amanus QyHKINANA
4.2  |Tpaduk ¢pynkmuu. UteHne CBOMCTB PYHKITUU TIO €€ TpaPuKy
4.3 |I[Ipumepsl rpadukoB GyHKINM, OTpaKAIOMIUX PEATbHBIE TPOLIECCHI
4.4 | OyHKUMH, ONUCHIBAIOIINE MPSIMYI0 U OOpPaTHYIO MPOMOPIMOHATILHBIE




3aBUCUMOCTH, UX TpadUKu

4.5 |Oyakmuny=x%y=x’
4.6 |@Oynxkuuu Y=+vX,y=|x|
4.7 |T'paduyeckoe penieHue ypaBHEHUN U CUCTEM ypaBHEHUI
5 BeposTHOCTB M cTarucTuka
5.1 |IlpencramieHue JaHHBIX B BUE TAOJIHII, AMarpaMm, rpadukos
59 MHOXECTBO, AJIEMEHT MHOXKECTBA, MOAMHOXECTBO. Omnepainuu Haj
' MHOXXE€CTBaMU: O0bEAMHEHNE, ITIEPECEUCHHE, TOTIOTHECHUE
513 CgolicTBa omepanuii  HaJ MHOXECTBAMHU: MEPEMECTUTEIBHOE,
' coueTaTesbHOE, paCIPeACIUTEILHOE, BKIIIOUCHUS
54 Hcnonws3oBanne rpaduueckoro MpeiCTaBICHUs MHOXKECTB IS
' OTHMCAHUS peabHBIX MPOIIECCOB U SBJICHUH, TIPU PEIICHUU 3a]1a4.
55 N3mepenue pacceumBaHus aAaHHBIX. [lucnepcuss W craHaapTHOE
' OTKJIOHEHHUE YHCIIOBBIX HAa0OpOoB. Jlnarpamma paccemBaHus
DneMeHTapHble COOBITHS ciydailHOTO onbiTa. CiaydaitHbie COOBITHS.
Beposarroctu COOBITHIA. OnbIThI c PaBHOBO3MOXHBIMHU
5.6 |aneMeHTapHBIMH CcOOBITHSIMH. CrydaliHbIH BbIOOpP. CBS3b MEXIY
MaJIOBEPOSITHBIMM M TIPAKTHYECKH JTOCTOBEPHBIMU COOBITHUSIMU B
pUpoje, OOIIECTBE U HAyKe
JepeBo. CBolcTBa 1€pEBHEB: €AMHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE
5.7 |BUcCsAYEl BEpPUIMHBI, CBSI3b MEXKIY YHCIOM BEPIIWH U YUCIOM pedep.
[TpaBuno ymHoxxenusi. Pemenue 3a1ad ¢ moMonibio rpados
[IporuBomnonoxxubie coObiTus. [Juarpamma Ditnepa. O0benHEHHE U
5.8 |mepecedenue coObrTHii. HecoBMecTHBIE cOOBITHS. DOpMYITa CIOKECHHS
BEPOSITHOCTEN
5.9 YcnoBHast  BeposTHOCTB. [IpaBunmo ymHOXeHus. HesaBucumbie
' COOBITHS
[IpencraBnenne ’kcnepuMeHTa B BHUJE JiepeBa. PemieHue 3ajgad Ha
5.10 |HaxoxIeHHE BEPOATHOCTEM C TIOMONIBIO JIEpEBa CIYy4alHOIO

JKCIEPUMEHTA, TharpamMm Dusepa




6 I'eomeTpus

6.1 |Yersipexyronpuuku. [Tapamnenorpamm, ero npu3sHaku U CBOMCTBA

6.2 |IIpsmoyronbHUK, poMO, KBaJipaT, UX MPU3HAKU U CBOMCTBA

Tpanenusi, paBHOOOKas Tpamelnusi, €€ CBOMCTBA U MPU3HAKHU.

6.3
IIpssmoyronbHas Tpanenus
6.4 Meron ynBoenuss Menuansl. lLleHTpanpHas cummerpus. Teopema
' Qdaneca ¥ TeopeMa 0 IPONOPLUOHAIIBHBIX OTPE3KaxX
6.5 CpenHue JMHMM TpeyrojpHMKa W Tpameuuu. LleHTp Macc

TPEYTOJIbHUKA

[TomoGue TpeyroapHukoB, Kodbduiuent nomodus. IlpusHaku
6.6 |momoOust TpeyroabHUKOB. [IpuMeHeHue mMomoOus TpH pelIeHUun
NIPAKTUYECKUX 3a]1a4

dopmynbl JUIs TUIOHIAAN TPEYrojbHUKA, MapajuieiorpaMma, poMoa u

6.7
Tparnenun
6.8 CpoiicTBa 1utorniaaei reomerpuueckux Guryp. OTHOIICHHE TUTOIIAICH
' HOTOOHBIX (BUTYP
6.9 Bbraucnenne rmiuom@anei TPEYroJIbHHUKOB W MHOTOYTOJIHHHKOB Ha
' KJIeT4aroii Oymare
6.10 Teopema ITudaropa. Ilpumenenue Teopemsl [Tudaropa npu pemeHnn

IMPAKTUYICCKUX 3aa4

CuHyc, KOCHMHYC, TaHT€HC OCTpPOro yma MOpsSMOYTrOJIbHOTO
6.11 |TpeyronbHuka. OCHOBHOE€  TPUTOHOMETPUYECKOE  TOXKIECTBO.
Tpuronomerpuyeckne GyHkiuu yriaos B 30°, 45° u 60°

6.12 BrimcanHele W UEHTpaJbHBIC YIVIBI, YTOJ MEXAY KacaTeabHOM |
' XOpAOU. YIJIbI MEXKIY XOPAAMHU U CEKYIIIMMU

6.13 | BnucanHble 1 ONIMCAaHHBIEC YETHIPEXYTOJIbHUKN

6.14 B3anmHoe  pacmonoxkeHue — IByX — OKpyxkHocTed.  Kacanwme
' oKpy>kHOCTel. OO11IKe KacaTeabHbIE K IBYM OKPYKHOCTSIM

Tabmuna 11.8



[IpoBepsiemble TpeOOBaHUA K pe3ylIbTaTaM OCBOEHHUSI OCHOBHOU

o0OpasoBarenbHON MporpaMmsl (9 kiace)

Kox
MPOBEPSIEMOT
0 pe3ynbTara

[TpoBepsieMble TPEIMETHBIE PE3yTBTaThl OCBOCHUS OCHOBHOM
00pa3zoBareNbHOM MPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHuUs

1

Yucna U BBIYUCIICHUS

1.1

CpaBHI/IBaTB u yYnopsAa0o4nBaThb padOHAJIBHBIC )51
HPppaIOHAJIBHBIC YHUCJIA

1.2

BreimonsaTs apI/I(I)MeTI/IIIeCKI/Ie HCﬁCTBHH C palnuOHAJIbHBIMH
qucCiiaMu, CoUYCTasaA YCTHBIC U IMMMCbMCHHBIC IIPHUCMBI, BBIITOJIHATH
BBIYHCJICHUA C HPPATUOHAJIbHBIMU YU CJIaMU

1.3

HaXOJII/ITB 3HAYCHUS CTEIICHEH C OCJIBIMKU ITIOKAa3aTCIsIMH U
KOpHGﬁ, BBIYUCIIATH 3HAYCHHNS YN CIIOBBIX BLIpa}KCHI/Iﬁ

1.4

OprrJIHTB IIGﬁCTBPITGJILHLIG qucCiia, BBIIOJHATL IIPUKUIKY
pe3yiibTrara BLIqHCHGHHﬁ, OLCHKY YHCJIOBBIX BBIpEDK@HI/Iﬁ

YPaBHGHI/ISI N HCPABCHCTBA

2.1

Pewlare svHElHBIE W KBaApaTHbIE YpPaBHEHUS, YpaBHEHUS,
CBOIAIIMECS K HUM, TpOCTedIue JIpoOHO-paloHaIbHbIE
YpaBHEHUSA

2.2

Pemrare cuctembl JByX JIMHEWHBIX YPaBHEHUUW C JIBYMs
IIEPEMEHHBIMA M CHCTEMBI JIByX YPaBHEHHH, B KOTOPBIX OJHO
YPAaBHEHUE HE SBISETCS JINHEMHBIM

2.3

Pemarp TekcToBbIE 3amaund  anreOpamvdecKuM CIocoOoM ¢
MOMOILIbI0  COCTAaBJIEHUS YpPAaBHEHUS WU CHUCTEMBI JBYX
YpaBHEHUI C IByMs IEPEMEHHBIMU

2.4

[IpoBOoaUTH MpOCTEUIINE UCCIECAOBAHUS YPAaBHEHUW U CUCTEM
YpaBHEHHI, B TOM UHCIE C NPUMEHEHHEM TpapuIecKux
npeacTaBieHuid  (Hampumep, yCTaHABIWBATh, WMEET JIH
YPaBHEHUE WJIM CHCTEMA YPABHECHWUM PELICHUS, €CIA UMEET, TO
CKOJIBKO)




2.5

Pemarp nuHENHBIE HEPABEHCTBA, KBAJPATHBIE HEPABEHCTBA,
n300paxarh pEIICHHE HEPABEHCTB HAa YHUCJIOBOM MPSIMOii,
3aIUCHIBATH PEIICHUE C TOMOLIBI0 CUMBOJIOB

2.6

Pemarp cucteMbl TMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB,
BKJIFOUAIOIIUE KBaJ[paTHOE HEPABEHCTBO, M300pa)kaTh pelIeHue
CUCTEMbl HEPABEHCTB Ha YHWCJIOBOW IMPSIMOW, 3aIlUCHIBAThH
pELIEHHE C IIOMOIIBIO CUMBOJIOB

2.7

Hcnonn3oBaTh HCPAaBCHCTBA IIPHU PCIICHNUU PA3JIMYHBIX 3a1a4

OyHKIUU

3.1

PacnioznaBare (QyHkuMM M3yueHHBIX BHUJOB. [loka3biBaTh

CXEMaTH4YEeCKH PACMOJIOKEHUE Ha KOOPAMHATHOM IIOCKOCTH
k

rpadukoB pyHKImMi Buga: y = kx, y=kx +b, Y= S A ax® +

bx + ¢ B 3aBUCUMOCTH OT 3HaY€HUHN KOAI(DPUIIMEHTOB, OMUCHIBATD

CBOMCTBA (PYHKITUH

3.2

Iloka3pIiBaTh CXEeMaTH4YECKU PACIIOJIOKCHUEC Ha KOOpZIPIHaTHOﬁ

IUIOCKOCTH TrpadukoB (QyHKIMIA BuAa y=\/§, y = x| #u

OTIMCHIBATh CBOMCTBA (PYHKITUN

3.3

Crpouth 1 U300paXkaTh CXeMaTu4eCK rpaduKu KBaJApaTHIHBIX
(GYHKIIUMA, OMUCHIBATh CBOMCTBA KBAAPATUYHBIX (YHKIIUH IO MX
rpadukam

3.4

PacrioznaBare  kBagpaTuyHyro (QYHKIUIO 10  ¢opMmyre,
NPUBOAUTH TPUMEPHl KBaAPATUYHBIX (YHKIUNA U3 pearbHOU
KU3HU, QU3UKU, TEOMETPUHU

Apudmernyeckasi 1 reoMeTprudecKas Mporpeccuu

4.1

PacrioznaBarb apu(pMETHIECKYIO u reOMETPUUYECKYIO
IPOTPECCUH MPHU PA3HBIX CIIOCO0AX 3a/IaHUs

4.2

BBITIOTHATH BEIYHUCIICHUS C UCTIOIB30BAaHUEM (DOPMYI N-TO YIeHA
apu(pMETUIECKOM ¢ TEOMETPUYECKON MPOrpeccuii, CyYMMBI
MEPBBIX N YWICHOB

4.3

I/I306pa)KaTB YJICHBI IIoCJICAO0BATCIIBHOCTHU TOYKaMH Ha




KOOPJAUHATHOM IUIOCKOCTH

4.4

Pematp 3a/1ayu, CBsI3aHHBIE C YUCJIOBBIMU
[OCJIEOBATEILHOCTIMU, B TOM 4YHUCJE 3a/Ja4d U3 peasibHON
KU3HU  (C  HUCIIONB30BAHMEM  KAJIBKYIATOpa, IU(POBBIX
TEXHOJIOTHI)

BeposTHOCTB M cTarucTuka

5.1

N3Bnekars u mpeoOpa3oBbIBaTh UHPOPMAITUIO, IPEJCTABICHHYIO
B Pa3JIMYHBIX UCTOYHUKAX B BUJE TAOJIHII, IMarpaMm, rpadukos,
MPEACTABIATh JaHHBIE B BUJIC TAOJUII, TUarpamMmm, rpaukoB

5.2

Pemarsn 3ala4i OpPraHU30BaAHHBIM nepe6op0M BApUAHTOB, a
TaKX€ C UCITIOJIB30BAHHUECM KOM6I/IHaT0pHBIX IMpaBuJI U MCTOIOB

53

Hcnonws3oBarh omnucarenbHbIe XapaKTEPUCTHKU JII MAaCCHBOB
YUCJIOBBIX JAHHBIX, B TOM YHCJIE CPEIHHE 3HAUYCHHUS U MEPbI
paccenBaHus

54

HaxoguTh 4acTOTHI 3HAYEHUN M YACTOTHI COOBITHS, B TOM YHCIIE
MOJB3YSCh  pPe3yJabTaTaMM  IPOBEICHHBIX  HM3MEPCHHH U
HaOJIIOIEHUIT

5.5

HaxoguTe BEpOSITHOCTH CIIy4yalHBIX COOBITHMH B H3yYEHHBIX
OMbITaX, B TOM 4YHUCJIE B OMNbITaAX C PAaBHOBO3MOKHBIMU
AIIEMEHTAPHBIMU COOBITUSMHU, B CEPUSIX HCTIBITAHUN /10 TIEPBOTO
yCIiexa, B CEpUAX UCIbITAaHUN bepHyiun

5.6

Nmerp npencraBieHue O CIy4YalHOM BEJIMYMHE U O
pacnpenesieHur BEPOATHOCTEN

5.7

Nmery mpeacTaBieHwe O 3aKOHE OONBIIMX YHCET Kak o
MPOSIBJICHUU 3aKOHOMEPHOCTH B CIy4alHOW M3MEHUYHMBOCTHU U O
poJu 3aK0Ha OONBIINX YHCEI B MPUPOJIE U OOIIECTBE

I'eomerpus

6.1

3HaTh TPUTOHOMETPHUUCCKHE (PYHKIIMH OCTPHIX YIIIOB, HAXOAUTH
C HX TMOMOIIBI PA3JIMYHBIE DJIEMEHTBHl MNPSAMOYIOJIBHOTO
TpeyrojbHuKa ("pelnieHre MpsSIMOYTOJbHBIX TPEYrOJIbHUKOB').
Haxogute (c moMoIIbIO KaJIbKYASTOpAa) MJWHBI U YIIbL JUIS
HETaOINYHBIX 3HAYCHUM




[Tons3oBatbest  opMyliaMu  TPUBEAEHUS U OCHOBHBIM
6.2 TPUTOHOMETPUYECKUM TOXJ1IECTBOM TSt HaXOXJICHUS
COOTHOILIEHUW MEXTY TPUTOHOMETPUUECKUMU BETUUMHAMU

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JUJISI HAXOXKIEHUS
6.3 Pa3IMYHBIX JJIEMEHTOB TPEyroJbHUKA ("pemienue

TPEYTrOJIBHUKOB"), MPUMEHSATh UX MPHU PELIEHUH T€OMETPUIECKUX
3a1a4

Bnaners MOHATHUSMU npeoOpa3zoBaHus nojo0us,
COOTBETCTBEHHBIX 3JIEMEHTOB Mon00HBIX (uryp. [lonb3zoBarbes
6.4 CBOICTBaMU MOAOOHUS MPOU3BOJIBLHBIX (PUTYpP, YMETHh BHIYUCIATH
' JUIMHBl W HaxXOAWTh YyIIbl y MOAOOHBIX Quryp. IlpumeHsTs
CBOICTBA MOIOOMS B MPAKTUYECKUX 3a7a4yax. YMETh NMPUBOAUTH

IpUMepbl NOAOOHBIX (PUTYpP B OKPYKAIOIIEM MHUPE

6.5 [Tonp30BaThCs TEOpEeMaMu O MPOU3BEACHUHU OTPE3KOB XOPI, O
' MPOU3BEAECHUM OTPE3KOB CEKYIIMX, O KBaJpare KacaTeabHOU

ITons30Batbes BCKTOpaMH, IIOHUMATb HX FGOMCTpI/ILIGCKI/Iﬁ 141
6.6 (1)PI3PI‘-I€CKPII>1 CMBICJI, ITIPUMCHATH UX B PCIICHUUN I'COMCTPUICCKUX
’ )41 (1)I/I3I/I‘-I€CKI/IX 3ajgay. HpI/IMCH}ITB CKaJIIpHOC IIPOU3BCIACHUC

BCKTOPOB VI HAXOXKACHUA IJINH U YITIOB

6.7 [Tonp30BaTeCd METOIOM KOOPAMHAT HAa IIJIOCKOCTH, MPUMEHSTH
' €ro B PEUICHUH T€OMETPUYECKUX U ITPAKTUYECKUX 3a7a4u

Brnanerp NOHATUSAMM INPAaBUIBHOTO MHOTOYTOJIHUKA, JUJIMHBI
6.8 OKPY>KHOCTH, IJIMHBl IYTM OKPYKHOCTH U PAJWAaHHOM MEPBI
' yIa, yMETh BBIUMCIATH IUIOMIAAb Kpyra M €ro 4acrew.

[IprMeHATh TONyYEHHBIE YMEHHS B IPAKTUYECKUX 3a]1a4ax

6.9 Haxonmuth ocu wnm LEHTPHl CUMMETpUd (Guryp, mpUMEHSTH

ABMOKCHUA ITJIOCKOCTHU B HpOCTGﬁHIHX cly4dasax

[IpuMeHATh, TONyYEHHbIE 3HAHUSI HA TMPAKTHKE - CTPOUTH
MaTeMaTU4YeCKUe MOJeNn JUIsl 3aJad peajlbHOM KU3HH H
6.10 IPOBOJAUTH COOTBETCTBYIOIIME BBIYUCICHUA C NPUMEHEHUEM
nofo0usT U TPUTOHOMETPUYECKUX (PYHKUIHUM (MOJB3YSCh, TIE
HEO0OXO0ANMO, KaJbKYJISITOPOM)

Tabmuna 11.9



[IpoBepsiemble A11eMeHTHI coepkanus (9 knacc)

Kon [IpoBepsieMblii 3IIEMEHT COAECPIKaAHUS
1 Yuca 1 BBIYUCICHUSA
1 PammonanbHbpie yucia, UPpalMOHAIBHBIE YHCIA, KOHEYHBIE W
' OECKOHEUHbIE JECSITUUHBIC TPOOU
MHOXECTBO JACHCTBUTEIbHBIX YHCEN, JIEUCTBUTENIBHBIE YHUCIA KAk
12 OCCKOHEUHbIE  JeCATHYHbIC JpoOu. B3auMHO  OHO3HAYHOE
' COOTBETCTBHUE MEXAY MHOXECTBOM JICMCTBUTEIBHBIX YHUCENI U
KOOpJMHATHOM nipsiMoii. CpaBHEHHE AEHCTBUTEIBHBIX YACE
1.3 | Apudmernueckue NeUCTBUS C JEUCTBUTEILHBIMU YUCIAMHU
Nsmepenusi,  mpuOimmkeHusi,  OlNEHKU.  Pasmepbl  0OBEKTOB
L4 OKPY’KalIIEro MHpa, JIUTENBHOCTh IPOIECCOB B OKPYKAKOUIEM
' mupe. [IpubnmxeHHoe 3HaYeHHe BEJIMUYMHBI, TOUHOCTh MPUOTUKESHUS.
Oxkpyrnenue uncen. [Ipuknika u olleHKa pe3yJIbTaToOB BHIYMCICHUN
2 VYpaBHEHMS U HEPAaBEHCTBA
2.1 | VYpaBHEHHUS C OOHOUN NEPEMEHHOMN
29 JluneriHoe ypaBHeHUE. PemieHue ypaBHEHUM, CBOASAIIUXCS K
' JIMHEMHBIM
)3 KBanparnoe ypaBHeHue. PemieHwe ypaBHEHMH, CBOISIIUMXCA K
' KBaJIPATHLIM
24 buksanparHoe ypaBHeHue. [IpuMepsl pelieHus ypaBHEHUN TPEThEN U
' YETBEPTOM CTEIIEHEU PA3JI0KEHUEM HAa MHOKUTEIIN
2.5 |Pemenue qpoOHO-paluOHAIbHBIX YPABHEHUN
2.6 |Cucrembl ypaBHECHUHI
2.7 | YpaBHeHUE C ABYMS MEPEMEHHBIMH U €T0 rpauK
2.8 |PemeHue cucreM ABYX JUHEMHBIX YPABHEHUH C IByMs IEPEMEHHBIMU
29 Pemienne cucrem AByX ypaBHEHMH, ONHO W3 KOTOPBIX JMHEWHOE, a

JIPYroe - BTOPOU CTEIECHU




I'paduueckass uHTEepHperanyss CHUCTEMbl YpPaBHEHHH C JAByMs

2.10
MepEeMEHHBIMU
2.11 |PemeHue TEKCTOBBIX 3a/1a4 ajareOpanyeckuM Crocooom
2.12 |YwucioBble HEPABEHCTBA U UX CBOMCTBA
2.13 |PemeHne TMHEWHBIX HEPABEHCTB C OJJHOM NTEPEMEHHOM
2.14 |PemeHue cucteM JIMHEWHBIX HEPABEHCTB C OAHON MEPEMEHHOM
2.15 |KBagparHble HEpaBEHCTBA
216 I'paduueckass mHTEpHpeTallis HEPABEHCTB U CHUCTEM HEPABEHCTB C
' JIByMSI TIEPEMECHHBIMHU
3 OyHKIUH
31 KBanparuunas ¢ynkuusa, ee rpapuk u cBoictBa. [lapaGona,
' KOOPJAWHATHI BEPIIUHBI 1apadoJibl, 0Ch CHMMETPHUHU TTapadOJIbI
3.2 |I'paduku pyukmuii y = kx, y = kx + b u ux cBoiicTsa
3.3 |I'paduxu pynxuuin Y = w Y= x> ¥ UX CBOMCTBA
3.4 |T'papuku pynxumii Y =+ X,y = |x| u ux cBoiictea
4 UucnoBble MOCIEA0BATEIBHOCTH
OmnpeneneHue u crnocoObl 3aJaHUsl YUCIOBBIX MOCIIEI0BATEIbHOCTEH.
4.1 |3agaHue MOCIENOBATEIHLHOCTH PEKYPPEHTHOM popmynoii u popmyroit
n-ro 4jeHa
49 Apudmernyeckas rporpeccus. DopmyIbl n-ro YyjeHa
' apuPpMETHIECKON MPOTPECCUH, CYMMBI TIEPBBIX N YJICHOB
43 I'eomerpuueckas nporpeccusi. @OopmMysbl n-ro WieHa reOMETPUIECKON
' POTPECCHUH, CYMMBI MIEPBBIX N YJICHOB
N300pakeHne  4ieHOB  apu(METHUECKOW ¥  TeOMETPUYECKOU
4.4 |mporpeccuid TOYKaMHd Ha KOOPAWHATHOM IUIOCKOCTH. JIMHEWHBIA W
AKCIIOHEHIMAJbHBINA POCT
4.5 |CnoxHbIE TPOLEHTHI




BeposTHOCTB M cTarucTuka

[IpencraBnenve maHHBIX B BUAE TaONHI], Juarpamm, rpaduKoB,

5.1 |uHTepnperanus HaHHBIX. UTeHUE U MOCTpOEHUE TaOJUIl, AUATPaAMM,
rpauKOB MO peaabHbIM JaHHBIM
5.2 |IlepectanoBku u (hakTOopUa
5.3 |CoueraHus v YUCIO COYCTAHUN
5.4 Tpeyronbuuk Ilackansa. Pemenwe 3agady ¢ HUCHOJb30BAHHEM
' KOMOMHATOPUKH
55 I'eomeTpuueckast BepossiTHOCTh. CiydaiiHbIN BBIOOp TOYKH U3 QUTYPBI
' Ha IJIOCKOCTH, U3 OTPE3Ka U U3 JIYTH OKPYKHOCTH
5.6 |HcnwiTanue. Yenex u Heynada. Cepust MICIIBITAaHUH A0 MEPBOTO ycIexa
57 Cepus wucneitanuii bepuymin. BepodatHoctu coOwbiTHil B cepuu
' ucneiTanui beprymim
5.8 |CnyudaiiHas BeIMYMHA U PACIIPEAEIICHUE BEPOSITHOCTEN
Maremaruueckoe OKHJITaHHE U JUCIIEPCHS. [Tpumepsr
5.9 |maremMarnu4eckoro OKMJIaHUS KaK TEOPETUUECKOIO CPEIHErO 3HAUCHUS
BEJINYUHBI
510 MareMarnyeckoe OXUIAaHUE M JUCIEPCUS CIyYalHOW BEJIMYUHBI
' "YUCII0 YyCIIEXOB B CEpUU UCTIbITaHUU bepHymin"
ITonsTue o 3akoHe OONBIIKMX uuceld. M3MmepeHue BEPOSITHOCTEH ¢
5.11 |momormibto yacToT. Posib 1 3HaU€HUE 3aKOHA OOJBIITUX YUCEN B IPUPOJIC
U o0111ecTBe
6 I'eomerpus
6.1 Cunyc, xocunyc, TaHreHc ymioB ot 0 mo 180°. OcHoBHOE
' TPUTOHOMETPUYECKOE TOKAECTBO. DOPMYIIBI IPUBEACHUS
Pewmienue tpeyronsHukoB. Teopema KOCMHYCOB M TeOpeMa CHUHYCOB.
6.2 |Pemenne mnpakTHYECKHMX 3aJa4 C  HCIIOJIB30BAHUEM TEOPEMBI
KOCHHYCOB U TEOPEMBI CHHYCOB
6.3 |IIpeoGpaszoBanue nomoous. Ilomo6re cOOTBETCTBEHHBIX DJIIEMEHTOB




Teopema o pou3BeAEHUH OTPE3KOB XOPI, TEOPEMBI O IIPOU3BEAECHUU

6.4
OTPE3KOB CEKYLIUX, TEOpEMa O KBaJlpaTe KacaTeJIbHOI
BekTtop, nnuHa (MOAydab) BEKTOpa, COHANPABIEHHBIE BEKTOPHI,
6.5 |TPOTMBOMONOXHO — HANpAaBNEHHBIE — BEKTOPEL,  KOMIMHEAPHOCTE
' BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpalMyd HaJ BEKTOPaMHU.
Pa3noxxeHne BeKTOpa Mo JByM HEKOJJIMHEAPHBIM BEKTOpaM
6.6 Koopnunatet  Bektopa. CkansipHOE€ MPOU3BEACHUE  BEKTOPOB,

MPUMCHCHHUC IOJIA HAXOXKIACHUA NJIMH U YIJIOB

JlexkapToBbl KOOpDJAMHATHI HA TIUIOCKOCTH. YPaBHEHUSA MNPSIMOW H
6.7 |OKpYXHOCTH B KOOPJIMHATaX, NEPECECUCHUE OKPYKHOCTEN U MPIAMBIX.
Metoa KOOpJMHAT U €r0 TPUMEHEHUE

6.8 |IIpaBuibHBIE MHOTOYTOJIBHUKH

6.9 JInuHa okpyx)HOCTHU. [ panycHas u paguaHHasl MEpA yIiia, BBIYUCIECHNE

JUIMH AYT OKPY’KHOCTEM

6.10 |IImomane Kpyra, cekropa, CErMEeHTa

6.11 JIBUKEHHs]  TUIOCKOCTM W BHYTPEHHHE CUMMETPUH  QUTyp
' (anemenTapuble pencrasnenus). [lapannenasasiii nepenoc. [loBopor

146.9. [na mnpoBeAeHUs] OCHOBHOTO TOCYJapCTBEHHOTO »SK3aMeHa TII0
maremaruke (mpanee - OI'D 1o MareMaTHKe) UCTIONIb3yeTCs MepeueHb (KoaupuKaTop)
IIPOBEPSIEMBIX TPEOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOM 00pa30BaTelIbHOM
IPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHUs U JIEMEHTOB COACPIKAHUS.

Ta0Omuma 11.10

IIposepsiempie Ha OI'D o Maremaruke TpeOOBaHUS
K pe3ybTaraM OCBOSHHS OCHOBHOM 00pa30BaTeIbHON MPOTPAMMBI
OCHOBHOTO 00111eT0 00pa30BaHMS

Kon [IpoBepsiemble TpeOOBaHUS K IPEIMETHBIM pe3ybTaram
MIPOBEPSIEMOT | OCBOEHHUSI OCHOBHOM 00pa30BaTebHON MPOrPaMMbl OCHOBHOT'O
0 TpeOOBaHUs obmiero odpazoBanus Ha ocHOBe PI'OC

1 VYMeHue OIICPHUPOBATH IMOHATHUAMU. MHOXKCCTBO, IIOAMHOXKCCTBO,




ONepaIy HaJl MHOXKECTBAMU; YMEHHE ONIEPUPOBATh MOHATHSIMU :
rpad, cBA3HBIN rpad, AEpPEBO, LUK, IPUMEHATh UX MPU PELICHUU
3aJa4; YMEHHE HCIOJb30BaTh Ipa)UuecKoe IpeNCTaBICHUE
MHO>KECTB JIJI1 ONMCAHUs PEAIbHBIX MPOLECCOB U SIBJIECHUMN, IPH
pElIeHUH 3a7a4 U3 IPyruX yueOHBIX MPEIMETOB

YMeHue OIICPpUPOBATL TIOHATHAMMU: OIPCACICHUC, aAKCHOMA,
TCOpEMaA, AOKa3arCjbCTBO, YMCHHC pPaClIO3HAaBaTb MCTHHHBIC U
JIOKHBIC BBICKA3bIBAHU:A, IIPUBOAUTD ITPUMCEPHLI U KOHTPIIPUMCPDI,
CTPpOUTH BBICKA3BIBAHUSA U OTPULIAHUA BBICKA3bIBAaHUM

YMeHue onepupoBaTh NOHATUAMU: HATYPAJIbHOE YHUCIIO, TPOCTOE
U COCTAaBHOE YHUCIIO, IETUMOCTh HAaTypadbHbIX YUCEN, TPU3HAKU
JETUMOCTH, LI€TI0€ YUCII0, MOJYJIb YKCIia, OOBIKHOBEHHAS APOOH
U JiecATUYHasi IpoOb, CTaHJAPTHBIN BUJ YUCIA, PAllMOHATIBLHOE
YHCJI0, UPPAIMOHAIBHOE YHCIIO0, apu(METHUECKUN KBapaTHbBIN
KOpPEHb; YMEHHUE BBIMOIHATH ACHCTBUS C YMCIaMU, CPAaBHUBATH U
yIOPSI0OYMBATh YUCIA, MPEJCTABISATh YKClia HA KOOPAMHATHOMN
PSAMOM, OKPYITISITh YKCIIA; YMEHHUE J€NaTh NPUKUIKY U OLEHKY
pe3yJibTara BHIYUCIECHUN

YMeHHe OnepupoBaTh TMOHSATUSMH: CTENEHb C  LEJIbIM
nokazaresieM, — apu(pMETHYeCKUd  KBaJpaTHbIH  KOPEHb,
MHOTO4IEH, ajredpandeckas IpoOb, TOXKIECTBO; 3HAKOMCTBO C
KOpDHEM HaTypaJbHOW CTENeHW OOolbllle EeANHHIIBI, YMEHHE
BBITMIOJHATE pacdeTbl 1o dopMysiaMm, MpPeoOpa3oBaHMs IENbIX,
JIPOOHO-PAIMOHANIBHBIX BBIPAKEHUN M BBIPAKEHUN C KOPHIMH,
pa3lioKeHUE MHOrO4YwIeHAa Ha MHOXUTEIU, B TOM YHUCIE C
UCTIONB30BaHueM (opMyn pa3HOCTH KBaJparoB W KBajpara
CYMMBI U pa3HOCTH

YMeHne onepupoBarb IOHATUSMH: YHUCIOBOE PAaBEHCTBO,
YPaBHEHUE C OJIHOW MNEPEMEHHOM, YHMCJIOBOE HEPABEHCTBO,
HEPABEHCTBO C IIEPEMEHHOM; yMEHWE pelIaTh JIMHEHHBIE W
KBaJIpaTHbIE YpPaBHEHUs, APOOHO-palMOHAIbHbIE YPAaBHEHUSI C
OJTHOW MEPEMEHHOM, CHUCTEMBbI ABYX JIMHEWHBIX YPAaBHEHUI,
JVHEHBIC HEPABEHCTBA M MX CHUCTEMBI, KBAJpaTHBIC U APOOHO-
palMroHaIbHbIC HEPABEHCTBA C OJTHOM NEPEMEHHOM, B TOM YHUCJIIE
IIpU PELICHWM 33/1ad W3 APYTUX MPEIMETOB U IMPAKTUYECKUX
3a7]a4; YMEHHME MCIIOIb30BaTh KOOPJAWHATHYIO TMPAMYI0 H




KOOPJIMHATHYK IUJIOCKOCTh JUISI  M300pa)Ke€HUsl  peuieHui
YpaBHEHHI, HEPABEHCTB U CHUCTEM

YMeHue onepupoBath NOHATUSAMU: QPYHKIMSA, rpaduK QyHKIUH,
HYTH (DYHKIIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, MPOMEKYTKHU
BO3pacTaHusl, yObIBaHUs, HAMOOJIbIIEE U HAMMEHbILIEE 3HAUCHHUS
(GYHKIIMY;  yMEHHE  ONEepUpOBaTh  IMOHATUAMM:  TpsAMasd
OPOMOPLUOHATIBHOCTh, JIMHEHHAs (YHKIUS, KBaJpaTU4yHas
¢yHkus,  oOparHass ~ IPONMOPLMOHAIBHOCTh,  Mapabona,
runep0osia; yMeHue CTpouTh rpaduku GyHKIUH, UCIOIb30BaTh
rpaduKu 1151 ONpeeIeHHs CBOMCTB MPOLIECCOB U 3aBUCUMOCTEH,
JUISL peLIeHus 3a/1a4 U3 IPYruX Y4eOHbIX MPEIMETOB U pealibHON
KU3HU; YMEHUE BbIpaxarb (OpMYyJIaMH 3aBUCHUMOCTH MEXIY
BEJIMYMHAMHU

YMeHue omepupoBaTh  MOHITHSMU:  TOCJIEIOBATEIBHOCTD,
apupMeTHUecKass M TeoMeTpuyeckas TMPOTPECCUH; YMEHHUE
UCIIONb30BaTh CBOMCTBA  MOCJENIOBATENIbHOCTEH, (OPMYIIbI
CYMMBI U OOIIEro YieHa Npy PEelIeHUH 3a/1a4, B TOM YKCIIe 3a7a4
U3 IPYTUX y4eOHBIX MPEAMETOB U PEATTbHOM KU3HU

YMeHue pemars 3aJadyd pa3HbIX THUIOB (B TOM 4YHCIE Ha
NPOLEHTHI, JOJU U YacTH, JBUKEHUE, paboTy, 1IEHY TOBapOB U
CTOMMOCTb TIOKYNOK W YCIyI, HAJOTH, 3aJa4d W3 00JacTu
yIpaBlIeHUs JIMYHBIMU W CEMEHHBbIMU (UHAHCAMHU); YMEHUE
COCTABJISITh BBIPAYKCHUS, YPABHECHUS, HEPABEHCTBA U CUCTEMBI 110
YCIOBUIO 3aJa4d, HCCIENOBAaTh IIOJIyUEHHOE pEIICHUE |
OIICHUBATh MPABOMOI00HOCTH OTYUYEHHBIX PE3YJIbTATOB

YMeHue omnepupoBaTh MOHATHSAMU: (Urypa, TOUKa, OTPE3OK,
npsiMasi, JydY, JIOMaHas, yroll, MHOTOYIOJbHUK, TPEYTrOJIbHUK,
paBHOOCIPEHHBIN u PaBHOCTOPOHHUU TPEYrOJIbHUKHY,
NPSMOYTOJIbHBIN TPEYTOJbHUK, MEIMaHa, OMCCEKTPHCA U BbICOTA
TPEYTOIbHUKA, YETBIPEXYTOJNbHUK, MapajieorpaMm, pomo,
OpSIMOYTOJIbHUK, KBaApaT, Tpamenusi; OKPYXKHOCTb, KpYT,
KacaTesibHas; 3HAKOMCTBO C TPOCTPAHCTBEHHBIMHU (uUrypamu;
yMEHHUE peliaTh 3a/a4d, B TOM YUCJE€ U3 MOBCEAHEBHOW KU3HH,
HA HaAXOXKJICHHE TEeOMETPUYECKUX BEJIUYMH C MNPUMEHEHUEM
U3YYEHHBIX CBOUCTB (puryp u ¢haxTos
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YMeHue onepupoBarh MOHATUSMHU: PABEHCTBO (PUTYDP, PABEHCTBO
TPEYTOJIbHUKOB; IMApajuIeIbHOCTh W MEPIEHIUKYISIPHOCTD
OPSIMBIX, YTOJ MEXIY NPSMBIMHU, NEPIECHAUKYIAp, HAKJIOHHAS,
npoekuusi, rmnomobue ¢Guryp, TOMOOHBIE TPEYTrOJbHUKH,
CUMMETPHUSl OTHOCUTEIIBHO TOYKM U  MPSAMOM; yMeHHe
pacno3HaBaTh pPaBEHCTBO, CUMMETPUI0 U mopodue ¢uryp,
napaJyielbHOCTh M MEPHNEeHJIUKYISAPHOCTh  MPSAMBIX B
OKpPYXarolIeM MUpe

11

YMeHue onepupoBaTh MOHATUSIMU: JIJIMHA, PACCTOSIHUE, YTOJ
(BeMMuMHA YIWIa, CHHYC M KOCHHYC VyIJla TpPEyrojbHUKa),
IJIOIA]Ib; YMEHHUE OIEHUBATh pa3MepPhI MPEAMETOB U OOBEKTOB B
OKpY>KaroIIeM MUPE; YMEHHUE IPUMEHSITh POPMYIIBI IEPUMETpPA U
IJIOIIAA MHOTOYTOJIBHUKOB, JJIMHBI OKPY>KHOCTH M IUIONIAIH
Kpyra, o0bemMa MPsSMOYTOJbLHOTO MapalijieenuIea; yYMEHUE
NPUMEHSTh MPU3HAKA PABEHCTBA TPEYTOJBHUKOB, TEOPEMY O
CymMMe yIJIOB TPEYTrOoJIbHUKA, TEOpEMY [Mudaropa,
TPUTOHOMETPUUYECKUE COOTHOIICHUS [IJI1 BBIYMCICHUS JJIMH,
pPACCTOSTHUH, TUIOLIAAEH

12

YMeHue wu3z00paxkarh IUIOCKHE (UTypbl M HMX KOMOWHAIUH,
IPOCTPAHCTBEHHBIE (DUTYPHI OT PYKH, C TTIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WU
CUMBOJIbHOMY OIHCaHUIO

13

YMeHue omnepupoBaTh MOHATHIAMU: MPSMOYroJibHAas CUCTEMA
KOOpPAWHAT; KOOPAWHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB,
IIPOU3BEIACHUE BEKTOpa HAa YMCIO, CKAJSIPHOE IPOU3BENCHUE
BEKTOPOB; YMEHHME HCIOJIb30BAaTh BEKTOPHI U KOOPAWHATHI IS
IPEACTABICHUSI JAHHBIX M PEUICHUs 3a7a4, B TOM YHUCJIE U3
JIPYTUX y4eOHBIX MPEIMETOB U PEaTbHON KUZHU

14

YMeHue onepupoBaTh MOHATUSIMU: CTOJIOUKOBBIE M KPYTrOBBIE
IUarpaMMbl, TaONHIBI, cpeaHee apupMeTHYecKoe, MeIuaHa,
HauOOJbIIIEE W HAWMEHBIIEE 3HAYCHUS, pa3Max YHUCIOBOTO
Habopa; YMEHHE W3BJICKATh, MHTEPHPETUPOBATH 151
npeoOpa3oBeIBaTh HH(POPMAINIO, MPEACTABICHHYIO B TaOIUIIAX
Y Ha JuarpaMmMax, OTPaXkarollyl) CBOMCTBA M XapaKTEPUCTHUKHU
peaNbHBIX MPOLECCOB U SBICHHI; YMEHHE pPAaCIO3HABATh
V3MEHYMBBIE BEJIMUYUHBI B OKPYKAIOIIEM MHUPE




15 YMeHue ~ onepupoBarb  IMOHATUSAMH:  CIyYalHBIA  ONBIT
(cnyvaitHbIi AKCIIEPUMEHT), ANEMEHTApPHOE coObITHE
(o7IeMeHTapHBIA  HMCXOJ) CJIy4YallHOrO  OmbITa, CIy4alHOE
CcOObITHE,  BEpPOATHOCTb  COOBITHS;  YMEHUE  HAXOAUTh
BEPOATHOCTU  CIY4YalWHBIX  COOBITUM B ONBITaX  C
PaBHOBO3MOKHBIMU ~ 3JIEMEHTAPHBIMH  COOBITUAMHM; YMEHHUE
pemiare 3aJadud METOAOM OpraHM30BaHHOrO miepebopa U ¢
UCIIOJIb30BAHUEM TIpaBUJIa YMHOXKEHHMS; YMEHUE OLICHUBATh
BEPOATHOCTU PEaJbHBIX COOBITUN W SABICHUM, MOHUMATh POIb
NPAKTUYECKU JOCTOBEPHBIX M MAJIOBEPOSATHBIX COOBITUI B
OKPYKalIleEM MHUPE U B JKU3HU; 3HAKOMCTBO C TIOHSATHUEM
HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEN
U €r0 POJIBIO B MAaCCOBBIX SIBJIEHUAX

16 YMeHue BbIOUpaTh MOAXOIAIINN U3YICHHBIN METOT 1T PEIICHUS
3aJ1a4u, MPUBOAUTH IpUMeEpbI MaTeMaTHYIECKUX
3aKOHOMEPHOCTEM B MNOpUPOAE U IKU3HM, PaACIO3HABATH
MPOSIBJIEHUE 3aKOHOB MaTe€MaTHMKH B HCKYCCTBE, OIMCHIBATH
OTJICJIbHBIE BBIJAIOIIMECS] PE3YIbTaThl, IOJYYECHHBIE B XOJI€
pa3BUTHSI MaTE€MAaTUKW KaK HayKd, MPUBOAUTH MPUMEPHI
MaTeMaTU4eCKUX OTKPBITUN W MX aBTOPOB B OTEYECTBEHHOW U
BCEMUPHOU UCTOPUU

Tabmuma 11.11

IlepedeHsp r11eMEHTOB coaepkaHus, mpoBepsieMbix Ha OI'D
0 MaTeMaTHKe

Kon [IpoBepsieMblli 3JIEMEHT COEPIKAHUS

1 Yucra ¥ BBIYMCIIEHUS

1.1 |Harypanbnsie u uenple yncina. [IpusHaku 1eIMMOCTH LENBIX YHACENT

1.2 |OOBIKHOBEHHBIC W JECATHYHBIC JPOOM, IPOIEHTHI, OCCKOHECUHBIS
MepUoANYECKrEe Ipodu

1.3 |PauuoHnanbHbIE YyucIa. Apudmernyeckue omnepanuu Cc
palMOHAIbHBIMHU YUCIAMHU




1.4 |[delictBuTenpHble  4ucaa.  ApupMeTHYECKHE  Omepaluud ¢
NEeUCTBUTEIILHBIMU YUCIIAMU
1.5 |IIpubnu>keHHbIE BBIUYMCICHUS, TpaBUJa OKPYIVICHUS, MNPUKUIKA U
OLICHKA PE3YJIbTaTa BEIYUCICHUN
2 Anrebpanyeckue BbIpaKEHUs
2.1 | bykBeHHBIE BbIpaXCHUS (BBIPAXKECHUS C IEPEMEHHBIMH )
2.2 |Crenenp c 1nensiM mnokazareneM. CreneHb € paluMOHAJIbHBIM
noka3atesneMm. CBONCTBa CTENIEHH
2.3 |MHoro4ieHsl
2.4 | AnreOpaunyeckasi 1poOb
2.5 |ApudmMeTndyeckuii KOpEeHb HaTypajlbHOW cTemneHu. JlelcTBus c
apupMEeTHIECKUMHU KOPHSIMU HATypaJibHOW CTETICHU
3 VYpaBHEHMS U HEPAaBEHCTBA
3.1 |Lensle u npoOHO-panMoOHalbHBIE ypaBHeHHs. CucreMbl U
COBOKYITHOCTH YPaBHEHHI
3.2 |lensle u apoOHO-paniMoHadbHbIE HepaBeHCTBA. CHUCTEMBI U
COBOKYITHOCTH HEPAaBEHCTB
33 Pentenue TeKCTOBBIX 3a1a4
4 UucnoBble MOCIEA0BATEIBHOCTH
4.1 ITocienoBaTeIbHOCTH, CIIOCOOBI 3aaHUs ITOCIEI0BATEILHOCTEN
4.2 |Apubmetnueckas u TeomeTpuueckas mnporpeccun. Dopmyna
CJIOKHBIX MPOLEHTOB
5 OyHKIMHU
5.1. |®ynaknus, cnocoObl 3aganus ¢yHkuu. ['padux Pyakumm. O6mactb

OTIpE/ICICHUST W MHOXECTBO 3HaueHuW ¢yHkruu. Hymu ¢yHKmu.
[IpomexxyTkn  3HAKOMOCTOAHCTBA. [IpomMexKyTKM MOHOTOHHOCTH
bynkuun. Makcumymbl U MUHUMYMBI (QyHkiuu. Haubonbiiee u
HauMEHbIIIee 3HaYeHHE (PYHKIIMU HA IPOMEKYTKE




KoopauHatel Ha TpsIMOM M IIJIOCKOCTH

6.1 |KoopaunarHas npsmas

6.2 | JlekapToBbI KOOPJAMHATHI HA MJIOCKOCTU
7 I'eomerpus

7.1 |T'eomerpuueckue QUrypsl U UX CBOWCTBA

7.2 | TpeyronbHHK

7.3 | MHOrOyrojabHUKH

7.4 | OKpy>XHOCTb U KpyT

7.5 |HW3mepeHune reoMeTpuYECKUX BEITUYUH

7.6 | BekTophl HA IJIOCKOCTH
8 BeposiTHOCTB 1 cTaTucTHKA

8.1 |OnwucarenbHas CTaTUCTHKA

8.2 |BeposarHocTb

8.3 |KomOunaropuka

8.4 |MuoxecTBa

8.5 |I'padsr
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