147. depepanbHaa paboyas nporpamma no y4yebGHOMYy npeameTty
"MaTtemaTtuka" (yrny6neHHbIN YPOBEHb).

147.1. denepanbHas pabodas mporpamMma mo y4yeOHoMy mpenmery "MatemaTuka'
(yriyOneHHBI ypOBEHb) (Jlajiee COOTBETCTBEHHO - MPOrpaMMa 0 MaTeMaTHKe, MaTeMaTHKa)
BKJIIOYAET TOSCHUTEIBHYIO 3aIllUCKy, CoOJepXaHue OOydueHHs, IUTAHUPYEMbIE pe3yJIbTaThl
OCBOEHUS TPOrPaMMBbI 110 MaTeMaTHKe.

147.2. NMNoAacHUTenbLHaaA 3anucka.

147.2.1. TIporpamma mo MareMaTHKe YTIyOJIEHHOTO YpOBHs Ajisi oOydaromuxcs 7 - 9
KyaccoB pazpaborana Ha ocHoBe ®I'OC OOO. B nporpamme mo maremMaTuke y4TEHBI UJIEU U
MOJIOKEHHUSI KOHIICTIIIUH Pa3BUTHsI MaTeMaTH4eckoro oopaszoBanus B Poccuiickoit deneparui.

147.2.2. IlpenmeToM MaTeMaTUKH ABIAIOTCS (QyHAaMEHTalIbHbIE CTPYKTYPhI HAIlIEro MUpa -
IpOCTpaHCTBEHHBIE (DOPMBI M KOJIMYECTBEHHBIE OTHOLICHHS (OT MPOCTEHIINX, YCBAaUBAEMbIX B
HEMOCPEACTBEHHOM OIIBITE, 0 JOCTATOYHO CIOXHBIX, HEOOXOIMMBIX JJI Pa3BUTHUS HAYUYHBIX U
OpUKIAJHBIX uzei). MareMaTHueckue 3HaHUS O00ECHeuMBaAIOT [OHMMAHHE MPUHIMIIOB
YCTPOWCTBA M HCIOJIB30BAHMS COBPEMEHHOW TEXHUKH, BOCIPHUATHE W HHTEPIPETALUIO
COLMAJIBHOM, PKOHOMUYECKOH, MOJUTHYECKOW HH(OpMAIUH, AAI0T BO3MOXHOCTH BBINOJIHATH
pacyeThbl ¥ COCTaBIATh AITOPUTMBbI, HAXOUTh U MIPUMEHSTH (OPMYJIbI, BIAJIETh NPAKTUYECKUMU
prUeMaMH FeOMETPUYECKUX U3MEPEHUH U TIOCTPOCHUH, YUNTaTh HH(POPMALIHIO, IPEICTABICHHYIO
B BUJE TaOmuL, auarpamMMm M TpauUKOB, KUTh B YCIOBUSAX HEOMNPEEICHHOCTH U IOHUMATh
BEPOSTHOCTHBIN XapakTep ClydyaiHbIX COOBITHIA.

147.2.3. U3yuenne matemMaTuku (HOpMUPYET y OOydYaroIIMXCs MaTeMaTHUYECKUH CTUIIb
MBIIUICHHSI, TPOSBISIOIMIMNCA B ONpPEICNCHHBIX YMCTBEHHBIX HaBblkax. OOyuatommecs
OCBaMBAIOT TAKHE MPUEMBl U METOJbl MBIIIJICHUS, KaK MHIYKUUS U JEAyKIHs, 0000IIeHne 1
KOHKpPETH3allsl, aHAJIM3 W CHHTE3, KJIacCU(UKAIUs M CUCTeMaTH3alus, abcTparupoBaHHE U
aHasiorus. OOBEKThl MaTEeMaTHUYECKHX YMO3AKJIIOUEHUH, MpaBuUja HX KOHCTPYHUPOBAHUS
pPacKpbIBaIOT MEXaHM3M JIOTUYECKUX TIOCTPOCHUHM, CIIOCOOCTBYIOT BBIpAOOTKE YMEHHS
(dhopMynupoBaTh, 0O0CHOBBIBATH U JTOKA3bIBaTh CYXKIACHMSI, TEM CaMbIM Pa3BUBAIOT JIOTHUECKOE
MbllIeHHe. M3yyeHne MaremMaTuku oOecrneduBaeT (OPMHUPOBAHUE  AITOPUTMHUUYECKON
KOMITOHEHTBI MBIIUIEHUSI UM BOCIHMTAHWE YMEHUW JEeMCTBOBAaTh MO 3a/JlaHHBIM aJTrOpUTMaM,
COBEPLIECHCTBOBATH U3BECTHBIE U KOHCTPYHPOBATh HOBBIE. B mporiecce pemieHus 3aa4d - OCHOBON
y4eOHOM N1eATeNbHOCTH Ha ypOKaX MaTeMaTHKH - pPa3BUBAIOTCS TBOpYECKas W IMpPHUKIaIHas
CTOPOHBI MBIIICHUS.

147.2.4. OGyueHne MaTeMaTHKE JTa€T BO3MOKHOCTh Pa3BUBATh Y OOYYAIOIIUXCS TOYHYIO,
palMoHaIbHYI0 U MHPOPMATUBHYIO pedb, YMEHHE OTOMPATh HAMOOJIee MOIXOSIINE SI3bIKOBEIC,
CUMBOJIMYECKHE, TpapuUecKue CpeACcTBa ISl BBIPAKEHUS CYXICHUH W HAlVBIIHOTO WX
MpPEICTABICHHUS.

147.2.5. Ilpn w3y4eHHUH MaTEMAaTHKH OCYIIECTBIIETCS OO0IIEe 3HAKOMCTBO C METOJIaMH
MO3HAHUS JIEUCTBUTEIBLHOCTH, IPEIACTABICHUSAMU O NPEAMETE U METOAAX MATEMAaTHUKH, HX
OTJIMYMU OT METOJOB JPYTMX €CTECTBEHHBIX W T'YMaHUTapHbIX HayK, 00 OCOOEHHOCTAX
MIPUMEHEHUS MAaTEMATHUKHU U1l PELICHUS] HAYYHBIX U MPUKIAAHBIX 3a7a4.

147.2.6. Marematnueckoe obOpazoBanue B Poccuiickoit denepanuu JODKHO pemniaTh, B
YaCTHOCTH, 3a7]a4i 00eCTIeueHUs CTpaHbl BBITYCKHUKAMU, MaTeMaTH4YecKas MOArOTOBKA KOTOPBIX
JOCTaTOYHA JUIsl TIPOJIOJDKEHMsST OOpa3oBaHMsI B Pa3IMUHBIX HAMPABICHHSIX, BKJIIOYAs
MaTeMaTHYeCKUe HCCIe0BaHuUs, paboTy B cepe MHPOPMAIIMOHHBIX TEXHOJIOTUH, MPENOJaBaHUE
MaT€éMaTHuKu, C O,HHOI71 CTOpOHI)I, nu HpI/IMeHeHI/Ie MAaTECMaTUK1 B ﬂpyrnx HaYKaX, B



MH)KEHEPHO-TEXHOJIOTHUECKOM M coluanbHOM cdepe ¢ npyroit croponsl. s obecneueHus
JOCTHKEHHS COOTBETCTBYIOIIEH 3TUM 337jauaM MaTeMaTH4YE€CKON MMOATOTOBKU 00y4aroIuXcsl, AJIs
YIIOBJIETBOPEHHUST MX 3allpOCOB M BO3MOXHOCTEW MperHa3HaueHa MporpamMma yriyOIeHHOTro
n3ydeHus: mareMatuku. [IporpamMma o maremaruke yriyOJe€HHOIO YpOBHS JaeT BO3MOXHOCTb
pacuIupUTh U YIIyOUTh KPYT U3y4aeMbIX BOIIPOCOB, CO3AaTh OoJiee 1IeI0CTHOE MPECTaBICHHE O
CUCTEME MaTeMaTU4EeCKNX 3HaHUHU, CPOPMUPOBATH O0JIee YCTOWYMBBIE U OCO3ZHAHHBIE YMEHHUSI.

147.2.7. IlpuopuTEeTHHIMHE LIETSIMHU O0yUEHHUS MaTeMaTuKe B 7 - 9 Kitaccax sIBISIOTCS:

dbopMHUpOBaHWE  IEHTPAIBHBIX  MAaTEMAaTUYECKHX  TMOHATHA  (YHUCTIO0,  BEJIUYHHA,
reoMerpuueckas ¢urypa, mepeMeHHas, BEpPOSATHOCTh, (QYHKIHs), 00eCrneUnBArONINX
MMPEEMCTBEHHOCTD U MEPCIIEKTHBHOCTh MATEMATHIECKOTO 00pa30BaHMs 00yJArOIITUXCS;

HOABCACHUC O6yanOHIPIXC}I Ha OOCTYIIHOM IJId HHUX YPOBHC K OCO3HAHUIO B3aUMOCBA3U
MaTEMAaTUKHU MW OKPYXAMIETo MHpA, IMOHUMAaHHUEC MATCMATHMKH KaK YacCTh 061H€ﬁ KYJbTYPBI
YCJI0BCUYCCTBA,

pa3BUTHE  HUHTEIJIEKTyaJIbHBIX U TBOPUYECKHX  CHOCOOHOCTEH  oOyuwarommxcs,
MI03HABATEJIbHOM aKTUBHOCTH, CCIEI0BATEIbCKIX YMEHUH, KpUTHYHOCTH MBIIIJICHUS, HHTEpeca
K M3YYEHUIO MaTEMaTHKH;

¢dbopMupoBaHue (QYHKIIMOHATHHOW MAaTEMaTHYECKOW TPAaMOTHOCTH: YMEHHUS Paclo3HaBaTh
MIPOSIBJICHUSI MATEMATHYECKUX TIOHITHI, 0OBEKTOB M 3aKOHOMEPHOCTEH B peabHBIX KU3HEHHBIX
CUTyallUsX W TpPH HU3YYeHHUU JPYTHX YYEOHBIX MPEIMETOB, MPOSBICHUS 3aBHCHUMOCTEH U
3aKOHOMEPHOCTEH, (POpMyIHpPOBaTh MX Ha S3BIKE MATEMATHKWA M CO37aBaTh MaTeMaTHYECKHE
MOJENN, IPUMEHATH OCBOCHHBIM MaTeMaTUYECKUM ammapar il pPEIIeHUus MPAKTUKO-
OPUEHTHUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATH U OLIEHUBATH MOJYYEHHBIE PE3YIIbTATHI.

147.2.8. OcHOBHBIE IMHUY COJIEPKAaHUS IPOTPAMMBI IO MaTeMaTuKe B 7 - 9 kitaccax: "Uucna
u Beruucinenus", "Anrebpa" ("AnreOpanueckue BblpaxkeHus'", "YpaBHEHHMs W HepaBeHCTBA'"),
"Oynkuun", "l'eomerpus" ("I'eomerpuueckue ¢urypsl u ux cBoiictBa", "H3mepenue
reoMerpuueckux BenuduH"), "BeposTHocTh M craTucTHKA'. JlaHHBIE JMHUM Pa3BUBAIOTCSA
napaujienbHo, Kax/aas B COOTBETCTBHHM C COOCTBEHHOW MPUPOJON M TPaJuIHUsAMM, OJHAKO HE
HE3aBHUCHMO OJIHA OT JAPYTOM, a B TECHOM KOHTAKT€ U B3aUMOJCHCTBUMU.

147.2.9. Coneprxanue mporpaMMbl [0 MaTeMaTHKe, paclpeieIeHHOe 10 rojjaMm o0ydeHus,
CTPYKTYpPHUPOBAHO TakKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHUIUMHUAIBHBIM BOIpPOCaM
oOyuaromuecs: o0pamanauch HEOAHOKPATHO, YTOOB! OBJIAJICHUE MaTEMATUYECKUMU MTOHATUAMHU U
HaBbIKaMU OCYUIECTBIISJIOCH MOCJIEIOBATENIbHO M TOCTYNaTeIbHO, ¢ COOJIIOJIEHUEM MpPUHLIUIIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAHMA BKIIOYATUCh B OOILIYI0 CHUCTEMY MaTeMaTHYeCKHX
MpEeACTaBICHUN O0YYaIOIINUXCs, PACIIUpsIs U YIIyOnsisi ee, o0pa3ysl MPOYHbIE MHOXKECTBEHHBIC
CBSI3H.

147.2.10. B cootBercTBUN ¢ PI'OC OO0 Maremartrka SBIsSETCS 00513aTEIbHBIM IIPEAMETOM
Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs W M3y4aeTcss Ha yriyOJIEHHOM YPOBHE B pPaMKax
clenyomux yueOHbIX KypcoB: "Anreopa", "T'eomerpus", "BeposTHOCTh 1 cTaTucTUKA".

147.2.11. O61iee yncao yacoB, pEeKOMEHA0BAHHBIX JIJIsl U3yUYEHHUs] MaTEeMaTHKH, - 816 4acoB:
B 7 kjacce - 272 4aca (8 yacoB B HefeNi0), B 8 Kitacce - 272 daca (8 4acoB B Helemo), B 9 kimacce
- 272 gaca (8 4acoB B HEJEIO).

147.2.11.1. Bo3Mo)kHa KOPPEKTHPOBKA OOIIEro YHCIa YacoB, PEKOMEHIOBAHHBIX IS
U3YyYEeHUS TpeaMeTa, ¢ Y4eTOM HHIWBHUIYaITBLHOTO IMOAX0/a 00pa30BaTeIbHBIX OpraHU3aluil K
yIIIyOJICHHOMY M3Y4Y€HHI0 MaTEMAaTHKH, B paMKax COOJIIOJCHHS TUTHEHHYECKUX HOPMAaTHUBOB K



HEeJIEeNbHOM 00pa3oBaTeIbHON HArpys3Ke.

147.3. OcBoeHre MaTeMaTUKH JIOJKHO 0OecreunBaTh IOCTH)KEHUE Ha YPOBHE OCHOBHOTO
obmero 00pa30BaHUS JIMYHOCTHBIX, METANpPEIMETHBIX M MPEAMETHBIX 00pa30BaTEeIbHbIX
pe3yJIbTaTOB.

147.3.1.  JInuHOCTHBIE  pE3yJbTaThl  OCBOCHMsSI  NpPOrpaMMbl [0  MaTEMaTHKE
XapaKTepU3YIOTCS:

1) MaTpUOTUICCKOC BOCIIMTAHUC!

MMPOABJICHUEM HMHTEPECA K IMPOHIJIOMY W HACTOAIIEMY pOCCI/II\/’ICKOI\/’I MaTeMaTHKu,
OCHHOCTHBIM OTHOHMICHUEM K JOCTHUXKCHUAM pOCCHﬁCKHX MATEMATHUKOB H pOCCHfICKOI)'I
MaTeMaTHIeCKOM HIKOJIBI, K UCITOJIB30BaHHIO DTUX )IOCTI/I)KeHI/Iﬁ B IPYIrux HayKax v MPUKIaAIHbIX

chepax;
2) rpaXIaHCKOE U TyXOBHO-HPABCTBEHHOE BOCITUTAHHE:

TOTOBHOCTBIO K BBINOJHEHHIO OOS3aHHOCTEH Tpa<IaHUHA W pealu3allii ero Ipas,
MPE/ICTaBJICHUEM O MaTeMaTHYEeCKHMX OCHOBAaX (YHKUMOHHUPOBAHUS PA3IMYHBIX CTPYKTYD,
SBJICHUM, TPOLEAYp I'PaXJIaHCKOro OO0IlecTBa (Hampumep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXJIEHUIO 3TUYECKUX IMPOOJIEeM, CBA3AHHBIX C MPAKTUYECKUM MPHUMEHEHUEM JIOCTHKEHUUN
HayKH, OCO3HAHHEM BaKHOCTH MOPAJIbHO-ITUYECKHUX IPUHLUIIOB B I€ATEIHOCTH YUYEHOTO;

3) TpyAOBOE BOCTIUTAHUE:!

YCTAaHOBKOM HAa AKTHBHOE Y4YacTUE B DPCIICHUM IPAKTUYECKHUX 3a7ad MaTeMaTH4YECKON
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMaTHYeCKOIro 00pa30BaHUs Ha MPOTSKEHUHN BCel
KHU3HH U1 YCHEeITHON Mpo(ecCHOHANbHOM AEATEeNbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHHIH,
OCO3HAHHBIM BBIOOPOM M TMOCTPOCHMEM WHIAMBUAYAIbHOH TpPaeKTOpUM 0Opa3oBaHUS U
KHU3HEHHBIX TJIAHOB C YYETOM JIMUYHBIX HUHTEPECOB U OOIECTBEHHBIX OTPEOHOCTEH;

4) acTeTUYECKOe BOCITUTAHUE:

CIIOCOOHOCTBIO K DJMOIIMOHATBHOMY M JCTETHYECKOMY BOCHIPHUSATHIO MaTeMAaTHYECKUX
00BEKTOB, 33/1a4, PEUICHUH, pacCyKJIeHUI, yMEHUIO BUAETh MaTeMaTHUYECKIE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HEHHOCTH HAYYHOTO MMO3HAHUS:

OpUEHTAIMEH B NIEATEIHHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyYHBIX MpPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHSA YEIOBEKa, NPHUPOALI M 00IIecTBa, MOHUMaHUEM
MaTeMaTHYeCKON HayKH Kak c(epbl UYeIOBEYECKOW NeATeIbHOCTH, JTAllOB €€ pPa3BUTUS U
3HAYMMOCTH JIJIsI Pa3BUTHS [IUBUIIN3AIINH, OBJIAJICHUEM SI36IKOM MAaTeMaTHUKA M MaTEMaTUYECKOU
KyJbTYpOH Kak CpEICTBOM T[O3HaHUS MHpA, OBJIAJIEHUEM HaBBIKAMU MCCIIEIOBATEIbCKON
TSI TCIIbHOCTH;

6) ¢usmnueckoe BocmuTaHue, (HOPMUPOBAHHE KYJIBTYPHI 30POBbS U 3MOIMOHAIBLHOTO
OJ1aromnory4us:

TOTOBHOCTBIO MPUMEHSTh MaTEMAaTUUECKHE 3HAHUSI B UHTEPECaX CBOETO 370POBbS, BEICHUS
310poBOr0o 00pasa >Ku3HU (3I0POBOE MHUTAHHE, COATTAHCUPOBAHHBIN PEKUM 3aHATHH M OTIbIXA,
perymsipHas pusudeckas akTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBBIKA pedICKCUU, PU3HAHUEM
CBOETO MpaBa Ha OUIMOKY U TaKOTO K€ IpaBa JPyroro 4eroBeKa;



7) DKOJIOTUYECKOE BOCITUTAHHE:

OpUEHTallNe Ha MPUMEHEHHE MAaTEeMaTHYECKUX 3HAHHWH JJIA pelieHus 3a1ad B 00JacTH
COXPAHHOCTH OKpY>Karollell cpeibl, MIAHUPOBAHUSA IOCTYNKOB M OLEHKH HMX BO3MOXKHBIX
TIOCJIEICTBUI JIJII OKPY’KAIOIIEH CpeJlbl, OCO3HAHUEM TJI00aJbHOTO XapaKTepa SKOJOTHUUECKHUX
npo0JieM U MyTel UX pelieHus;

8) amanTanus K U3MEHSIOIUMCS YCIOBUSAM COLUATbHON U MPUPOTHON CpeJibl:

TOTOBHOCTBIO K JIEHCTBHAM B YCIOBUSAX HEOIPEACIICHHOCTH, MOBBIIIEHUIO YPOBHS CBOEU
KOMIIETEHTHOCTH 4Y€pe3 MPAKTHYECKYIO JESITENBbHOCTh, B TOM YHUCJIE YMEHHE YUUTHCSA y JPYTHX
Jro/ied, MpUoOpeTaTh B COBMECTHON JESITEIbHOCTH HOBBIE 3HAHMS, HABBIKM U KOMIIETCHIIUU U3
OIBITA JPYTHUX;

HCOGXOI{I/IMOCTLIO B (bOpMPIpOBaHI/II/I HOBBIX 3HaHI/II71, (pOpMYJ'II/IPOBaTB nacu, IOHATHA,
THNOTE3BI 00 00BEKTaX H ABJICHUAX, B TOM YHUCJIE PAaHEC HC M3BCCTHBIX, OCO3HABATH )Ie(l)I/II_[I/ITI)I
COOCTBEHHBIX 3HAHHUH U KOMHCTCHTHOCTCﬁ, IJIAaHUPOBATH CBOC PA3BUTHC,

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYALIUIO, BOCHIPUHUMATh CTPECCOBYIO CUTYAIIUIO
KaK BBI30B, TPEOYIOLIMI KOHTpPMEp, KOPPEKTHPOBAaTh MpPHUHUMAaeMble pPELICHUs U JIeHCTBHUA,
(hopMynHupoBaTh U OLIEHUBATh PUCKHU U MOCIECTBUSA, GOPMUPOBATH OTIBIT.

147.3.2. B pe3ynbTaTe OCBOCHUS MPOTPAMMBI 10 MaTEMATHKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanusi y oOywaromerocss OyayT cGhOpPMHUPOBAHBI METANpPEIMETHBIE PE3YIbTaThl,
XapaKTepU3yIolecss  OBIAJCHUEM  yHHUBEPCAaJbHBIMU  [MO3HABATEIBHBIMU  JICHCTBUSMH,
YHUBEPCATHHBIMA KOMMYHHUKATHBHBIMU JICHCTBUSMHU W YHHBEPCAIBHBIMU PETYISITHBHBIMU
JEUCTBUSAMMU.

147.3.2.1. YHuBepcajlbHble IMO3HABAaTEIbHbIE NEHCTBUS OOECHEUMBAIOT (OPMUPOBAHUE
0a30BbIX KOTHUTHBHBIX ITPOLECCOB 00YUAIOMIMUXCsl (OCBOEHHE METOJIOB IMO3HAHHSI OKPYKAIOILEro
MHpa, NpPUMEHEHHE JIOTUYECKUX, HCCIEOBATeIbCKUX ONepaluuid, yMeHuidl pabortaTh C
uHpopmanueil).

147.3.2.2. YV oOy4aromerocss OyayT chopMupoBaHBI clieqytonue 0a30BbIe JTOTUYECKHE
NEHCTBUS KaK 9acTh [MO3HABATEIHHBIX YHUBEPCATBHBIX YUEOHBIX NEHCTBUI:

BBISIBJISITH U XAapaKTEPU30BaTh CYIIECTBEHHbIE MMPHU3HAKU MaTeMaTHMYECKUX OOBEKTOB,
NOHATHHM, OTHOWICHMH MEXAy MOHATHAMH, (OPMYJIHUpOBAaTH OMNpEeAETeHUs MOHATHIA,
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(UKALUKA, OCHOBAHMUA I 0000mIeHus u
CPaBHEHMs, KpUTEPUN IPOBOAMMOI0 aHAJIN3A;

BOCIPUHUMATh, (OPMYJIUPOBAaTh U MpeoOpa3oBbIBaTh CYXKJIEHUS: YTBEPAUTEIbHBIE U
OTpHILIATENIbHBIE, €TMHIUYHBIE, YACTHBIE U 00IIKE, YCIOBHBIE,

BBIABJIATE MATEMATUUCCKHUE 3aKOHOMCEPHOCTHU, B3aWMMOCBA3U H NPOTUBOPCYHA B CbaKTaX,
JAHHBIX, HAOMIONEHUSX W YTBEPXKICHUAX, IMpe/ylaraTb KPUTEPUH ISl BBIABICHHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUI;

MPOBOANTH BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTHUKHU, NEAYKTHBHBIX U MHIYKTHBHBIX
YMO3aKJIIOUCHHH, YMO3aKITFOUSHHUH 110 aHAJIOTHH;

pa361/1paTL J0Ka3aTCJIbCTBAa MATEMATHYCCKUX yTBCp)K,Z[CHI/Iﬁ (HpHMBIC n oT HpOTI/IBHOFO),
IIpOBOAUTH CaMOCTOATCIIPHO  JOKa3aTClIbCTBA MAaTEMaTHYCCKUX q)aKTOB, BBICTpanBaTh
APTrYMCHTALUIO, MPUBOJAUTL IMPUMCPBI U KOHTPHIPHUMCEPHI, IIPUMCHATH MCTO MaTeMaTH4eCKOMH



WHAYKIWH, 000CHOBBIBATH COOCTBEHHEIC pacCyxACHUs

BbIOMpATh croco0 peieHust yueOHoH 3a7aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHUS,
BBIOMpATh HanboJIee MOJXOALINMA C YIETOM CAMOCTOATENBHO BBIICTICHHBIX KPUTEPUEB).

147.3.23. 'V  oOyuwaromerocs Oyayr chopMHpOBaHBI  cileayrommue  0a3oBbIC
UCCJIeIOBATENLCKUE JCHCTBHSI KaK 4acTh MO3HABATE/ILHBIX YHUBEPCATbHBIX YUCOHBIX JEHCTBHIA:

MCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATENbCKUII HHCTPYMEHT MO3HaHUs, (POpMyIHUpOBaTh
BOIIPOCHI, PUKCUPYIOLIIE IPOTUBOPEUHE, TPOOIEMY, CAMOCTOATEIBHO yCTaHABINBATH HCKOMOE U
naHHOe, GOPMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULINIO0, MHEHHE;

MPOBOJIUTH MO CaMOCTOSITEJIbHO COCTABJICHHOMY IUIAHY SKCIIEPUMEHT, MUCCIICIOBAHHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBUCHMOCTEH OOBEKTOB MEKIY
co0oi;

CaMOCTOSITENIbHO (POPMYTHpPOBaTH 00OOIIEHNSI U BBIBOJBI TIO PE3yJIbTaTaM MPOBEICHHOTO
HAOMIOJICHUS, HWCCIEOBaHMs, OJKCIEPUMEHTa, OIICHHBATh JOCTOBEPHOCTh MOTYyUYEHHBIX
pe3yIabTaTOB, BEIBOJIOB U 000OIICHMUIA;

MPOTrHO3UPOBATH BO3MOKHOC PA3BUTHC IIPOIIECCA, a TAKIKC BBIABUI'ATH MPCAIIOJIOKCHUA O
€T0 pa3sBUTUHN B HOBBIX YCJIOBUAX.

147.3.2.4. Y oOyuatomierocst 0yayT copMHUpOBaHbl yMEHHUS paboTaTh ¢ HHpOpMaIUen Kak
9acTh TIO3HABATEIILHBIX YHUBEPCAIBHBIX YYCOHBIX JICHCTBUI:

BBISIBJISITH HEJOCTATOYHOCTh M M30BITOYHOCTh MH(OpPMAIMH, TaHHBIX, HEOOXOIUMBIX IS
pELICHUS 3a/1a4H;

BbIOMpPATh, AaHAIM3MPOBATH, CHCTEMATH3UPOBATH M HHTEPIPETUPOBATH HH(MOPMAIIHIO
Pa3IUYHBIX BUJIOB U (POPM MpEACTABICHUS;

BbIOMpPaTh (GopMy MpelacTaBleHUs] MWHPOPMALUKM U WUIIOCTPUPOBATH pEIIaeMble 3aJa4M
CXeMaMH, AMarpaMMaMu, HHOU rpaduKoi U MX KOMOMHALIUSIMY;

OLICHMBATh  HAJEKHOCTh HMHPOPMAIMU TIO  KPUTEPHUSM, TMPEATONKEHHBIM WU
chopMyITHPOBAHHBIM CAMOCTOSATEIHHO.

147.3.2.5. YHuBepcanbHbIE KOMMYHHUKATUBHBIE JEUCTBUSA o0ecreynBaroT
c(OpMUPOBAHHOCTH COLIUAIBHBIX HABBIKOB O0YUYaOIUXCS.

147.3.2.6. Y oOyuaromerocs Oynyt chopMmupoBaHbl yMEHHsS OOIIEHUS KaK 4YacTh
KOMMYHHUKATUBHBIX YHUBEPCAIBHBIX YIeOHBIX JICHCTBUM:

BOCIIpUHUMATL U (I)OpMy.HI/IpOBaTB CYXKIACHUA B COOTBCTCTBUH C YCJIOBUAIMU U LCIAMHU
O6HI€HI/IH, SICHO, TOYHO, I'PaMOTHO BbIpaXXaTb CBOIO TOYKY 3pPCHHA B YCTHBIX W IHCBMCHHBIX
TCKCTaX, 1aBaThb MOJACHCHUS 110 X0y PCUICHU 3aa4YU U MTOJYUCHHBIM PE3YJIbTaTaM,

B XOJIe O0CYXJI€HHsI 3a/1aBaTh BOIPOCHI IO CYLIECTBY OOCYXIaeMOW TeMbl, IPOOIEMBI,
pelraeMoi 3aaauu, BBICKA3blBaTh WJEH, HALIEJICHHBIE HA MOMCK PELIEHMs], COMOCTaBJIATh CBOU
CYXKIEHHS C CYXJIEHUSIMU IPYIMX YYacCTHHUKOB JMajora, oOHapyuBaTh pa3iHyuue U CXOJICTBO
HO3MLINH, B KOPPEKTHOU opme HopMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKEHHUS;

NPpEACTABIATE PE3YJIbTATBI PCUICHHUA 3aJadyd, OKCIICPUMCHTA, HCCIICA0BAaHUA, ITPOCKTA,



CaMOCTOSITENIEHO BBIOMPATh (hOpMaT BBICTYIICHHSI C YUETOM 33/1a4 [TPE3eHTAMH U OCOOCHHOCTEH
ayJIMTOPHUH.

147.3.2.7. ¥ obyuaromerocst 0yayT cOpMHPOBAHBI YMEHHUSI COTPYAHMYECTBA KaK 4acTb
KOMMYHHUKAaTHBHBIX YHHBEPCAIBHBIX YUCOHBIX TCHCTBHIA:

MOHUMATh U HCIOJH30BATh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUAYaIbHOU pabOTHI MpHU
pPEICHNN y‘—Ie6HI)IX MaTEMaTUYCCKUX 3ajad, NPHHHUMATb LCJIb COBMECTHOU ACATCIIbHOCTH,
IUTAHUPOBATh OPTraHU3AIMI0 COBMECTHOU pabOThI, paclpenesaTh BUABI padoT, JOrOBapUBATHCS,
00CcyX)aaTh MPOIECC U PE3yJIbTaT padOTHI, 00001IaTh MHEHHS HECKOJIBKUX YEJIOBEK;

y4acTBOBaTh B TPYMIOBBIX (opmMax paboTsl (00CykaeHus, oOMEeH MHEHH, "MO3roBble
IITYPMBI" ¥ UHBIE); BBITIOJIHSTH CBOIO YacTh pabOTHI M KOOPIUHUPOBATH CBOM ICHCTBHSI C IPYTHMHU
YJIeHaMHU KOMaHJIbl, OLIEHUBATh KAauecCTBO pe3yJbTaTa M KadyeCTBO CBOEr0 BKJIajga B OOIIWI
pe3yabTaT O KPUTEPHSIM, CPOPMYITHPOBAHHBIM YYaCTHUKaMU B3aUMOCHCTBUSI.

147.3.2.8. YHuBepcanbHble peryJIsSTHBHbIE JeiicTBUA oOecneuuBaroT (GopMHUpOBaHUE
CMBICJIOBBIX YCTAHOBOK U KHU3HEHHBIX HABBIKOB JIMYHOCTH.

147.3.2.9. V¥ obyuaromerocst OynyT chopMHUpPOBaHbI YMEHHUS CaMOOPIaHU3aLMU KaK 4acTb
PETYISATUBHBIX YHUBEPCAIBHBIX YUCOHBIX TCHCTBHIA:

BBISIBJISIT ITPOOJIEMBI JUTSI PELICHHUS B )KU3HEHHBIX U YYEOHBIX CUTYalUsAX, OPUEHTUPOBATHCS
B PA3IMYHBIX MOJAX0AaX NIPUHATHS pellieHnH (MHIUBUIYaIbHOE, TPYNIIOBOE);

CaMOCTOSITENIFHO COCTABJIATh IJIaH, JITOPUTM peIleHHs 3a/1a4M (WM €ro 4acTh), BEIOUPATh
CIoco0 pelieHuss C Y4YEeTOM HMEIOIIUXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELICHUH C yUeTOM HOBOM HH(pOpMAIHH.

147.3.2.10. ¥ obyuaromerocsi 0ynyt chopmMupoBaHbl YMEHHS CaMOKOHTPOJISI KaK 4YacTh
PETYISITUBHBIX YHUBEPCAIBHBIX YUEOHBIX EHCTBUI:

BJIAJCTH crocodamu CaMOIIPOBEPKH, CAMOKOHTPOJIA IIpoHecca M pe3yjibTaTa PCIICHHA
MaTeMaTH4eCKOM 3aga4u, CaMOMOTHBAIlMH U pe(bHeKCI/II/I;

MPEABUAECTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPH PEIICHHM 33]1a4¥, BHOCHUTH
KOPPEKTHBBI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSTENIBCTB, HAWJEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBHUE PE3YJIbTAaTa ACSITEIBHOCTH IIOCTABJIECHHOM L€ U YCIOBUSM,
OOBSACHATH MPUUMHBI JOCTH)KEHUS WM HEJOCTHKEHUS LEJIU, HAXOIUTh OINOKY, 1aBaTh OLEHKY
npuoOpPETEHHOMY OTIBITY.

147.3.2.11. YV oGyuaromierocst 0y1yT chOpMHUPOBAHO YMEHHE SMOIIMOHATBFHOTO HHTEIUIEKTA
KaK 4acCTh PEryJISTUBHBIX YHUBEPCAIbHBIX YUeOHBIX NCHCTBUM:

BbIpaXaTb OMOLMUHU TIPpU MHIYUCHUH MATCMATHYCCKUX 00BEKTOB U Q)aKTOB, JaBaTb
OMOIHWOHAJIIbHYIO OLICHKY PCHICHUA 3a1a4H.

147.3.3. TlpeameTHble pe3ysbTaThl OCBOEHHUSI MPOTpaMMbl MO0 MaTeMAaTHKE YriIyOJIEHHOTO
YPOBHSI IIPEJICTaBIIEHBI IO TOAaM 00yUeHHs B CIEIYIOIUX pa3jenax IporpaMMBbl [0 MaTeMaTUKe
B paMKaxXx OTIENbHBIX Yy4eOHBIX KypcoB st 7 - 9 kimaccoB: "Anreopa", "['eomerpus",
"BeposITHOCTh M CTaTUCTHKA".



Pa3BuTue TOrn4ecKkux npeacTaBiIeHUil 1 HaBBIKOB JIOTHUYECKOTO MBIIIICHUs 00yYarOmIUXCs
OCYIIECTBIIIETCS B paMKax BCEX Ha3BaHHBIX KypCOB Ha MPOTSKEHHM BCeX JET OOyuYeHHs.
[Ipennonaraercsi, 4To BBIMYCKHUK 9 Kjacca CMOXET CTPOUTbh BBICKA3bIBAaHUS U OTPULIAHUS
BBICKA3bIBAaHUM, PACIIO3HABaTh MCTHHHBIC M JIOKHBIE BBICKA3bIBAHMS, NMPUBOIAUTH NPUMEPHI U
KOHTPIIPUMEDBHI, BBINOJHATH OIEpPAallMMd HaJ BBICKA3bIBAHUSAMM, CTPOUTH BBICKA3bIBAaHUS U
paccyXIeHHs Ha OCHOBE JIOTUYECKUX MPABUII, PEIIATh JOTUYECKHE 3a/1a4l, HAYUYNUTCS IPUMEHSATh
METOJI MaTeMaTHUYECKOW WHAYKIUU, OBJIAJECET MOHATUAMU: OIpPEACIICHUE, aKCHOMa, TEOpeMa,
JI0Ka3aTeNbCTBO - U HAYYUTCS UCIIOJIb30BATh UX MPH BHIIIOJHEHUH yUeOHBIX U BHEYUEOHBIX 3aa4.
IIpu 5TOM BBEACHHE OCHOBHBIX JIOTUYECKUX IOHATUNA U OCBOCHUE OCHOBHBIX CBS3aHHBIX C HUMU
BH/JIOB JIESTEIBHOCTH OTHECEHO K KypCy "BepOosATHOCT M CTaTUCTHKA' U TaKXKeE PACIPEEIEHO 110
rojgam o0yueHwusl.

B pamkax Bcex Tpex KypcoB ocyuiecTBisercs (OpMHUPOBAHHE YMEHHs BbIOMpATh
NOIXOJAIIMM  METOA Ul pELIeHWs 3aJadd, BBIABIATH IMPUMEpPbl  MaTEMaTHYECKHX
3aKOHOMEPHOCTEH B MpUpPOJE U OOIIECTBEHHOW XHU3HHU, PAaclo3HaBaTh MPOSBICHHE 3aKOHOB
MaTEMaTUKH B HCKYCCTBE, NPHUMEHATh MAaTEMaTHYECKHE 3HAHUS W ONBIT MaTEeMaTHYECKOMN
NEeSATeNIbHOCTH B CUTyallUaX peanbHOM >ku3HH. OOydaromuecs 3HAKOMSTCS C HayYHBIMU
pe3yiabTaTaMu, MOJYYEHHBIMH B XOJ€ PA3BUTHUS apU(PMETUKH, aiareOpbl, r€OMETPUHU, TEOPHH
BEPOATHOCTH, CTAaTUCTUKM M Yy4aTcsi HX OINUCHIBATh, MPHUBOJAT MPUMEPbl MaTEMaTHUYECKHUX
OTKPBITHI U UX aBTOPOB B OTEUECTBEHHOW U BCEMUPHON UCTOPUH HAYKH.

147.4. ®epepanbHaa paboyasi nporpamma y4yebHoro Kypca "Anrebpa"” Ha
yrny6neHHom ypoBHe B 7 - 9 knaccax (mAanee COOTBETCTBEHHO - nporpamma
y4yebHoro Kypca "Anre6pa", y4eOHbIN Kypc).

147.4.1. TloscautenbpHas 3aMUCKa.

147.4.1.1. Anrebpa sBIseTCA OJJHUM U3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEr0 00pa30BaHMs:
OHa o0ecrieuynBaeT W3Y4YEHHE [JPYIUX JUCHUIUIMH KaK eCTEeCTBEHHO-HAyyHOro, TaK U
TYMaHUTapHOTO IMKJIOB, €€ OCBOEHHE HEOOXOAMMO JUIsl NMPOJODKEHUS O0pazoBaHHs W IS
MOBCEIHEBHOM JKM3HU. PazBuTHe y 00yUaromuxcst HayYHbIX MPEACTaBICHUHN O MPOUCXOKICHUH U
CYUIHOCTH ayireOpandyeckux adCTpakiuii, cnoco0e OTpakeHUs: MaTeMaTUYeCKOi HayKOW SIBJICHUI
U TPOLECCOB B MPUPOAE U OOIIECTBE, POJIM MATEMaTHMYECKOTO MOJEIMPOBAHHUS B HAYYHOM
NO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KauyecTB
MBITIUICHHSI, HEOOXOMUMBIX IS aJanTalii B COBPEMEHHOM HH(ppoBoM obmiecTBe. M3yuenue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHUs HaOII0/1aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBILIUICHHS, CIHOCOOHOCTH AapryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NeicTBUs, BBIBOABI, (OPMYIHPOBATh yTBepkAeHHs. OCBOeHHE Kypca anreOpbl oOecreyuBaeT
pa3BUTHE JIOTUYECKOTO MBINUIEHUS] OOydYaloluXcsi: OHM HCHOJB3YIOT JeAYKTUBHbIE U
UHIYKTUBHBIE PACCY>KACHUs, 0000IIeHNE M KOHKPETU3allUIo, abCTparupoBaHWE U aHAJIOTHUIO.
OOyuenue anrebpe mpeanosiaracT 3HAYUTEIBHBIM OO0OBEM CaMOCTOSTEIHHOU NIEATEITbHOCTH
o0yyaromuxcs, MOITOMY CaMOCTOSATEIbHOE peLIeHHe 337a4 OOy4YaloUIMMHCS  SBISIETCS
peanuzanuen JesTeIbHOCTHOTO IPUHIINIIA O0yYEHHS.

147.4.1.2. B cTpykType nporpaMmMsl yueOHOro kypca "Anredpa" yriyOiIeHHOro U3ydeHHs
OCHOBHO€ MECTO 3aHHMAIOT COJIEPKATEITbHO-METOIUYECKUE TUHUM: "Yucina M BBIYMCICHHUS ',
"AnreOpanyeckue BblpakeHus", "YpaBHeHus u HepaBeHcTBa', "®yHkuun". Kaxnas uz stux
COJIepKaTeIbHO-METOJUUECKHX JIMHUN pa3BUBAETCS HAa MPOTSHKEHUH TPEX JIET U3y4eHUs Kypca,
B3aUMOJICHCTBYS C APYTUMH €ro JUHUSIMU. B Xo11e u3yueHus Kypca o0ydaromumcs TpUXoauTCs
JIOTHYECKH PacCy’KJaTh, HCIONb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN sI3bIK. B cBsI3u ¢ 3TUM B
nporpamMmy yueOHoro kypca "AnreOpa" BKIIOUEHbI HEKOTOPBIE OCHOBBI JIOTHKH, TIPE/ICTaBICHHbIE
BO BCEX OCHOBHBIX pa3jejaXx MaTeMaTH4ecKoro oOpa3oBaHUsS U CIIOCOOCTBYIOIIME OBJIAJCHHUIO
00yYaromyUMHUCsT OCHOB YHHMBEpPCAJILHOIO MaTeMaTH4ecKoro s3bika. CopaepikaTeNbHOW U



CTPYKTYPHOH OCOOEHHOCTBIO yuyeOHOro Kypca "Anrebpa" SBIseTCS €ro WHTETPUPOBAHHBIN
Xapakrep.

147.4.1.3. Conepxxanue nuHuu "HYucna v BBIYUCIEHUS" CITYKUT OCHOBOM JIJIs1 TaJIbHEUILIETO
W3YYEHUS MATEMaTHKH, CIMOCOOCTBYET PA3BUTHIO y OOYYAIOIIUXCS JOTHYECKOTO MBIIICHHUS,
(hopMUPOBAHHUIO YMEHUS TOJIH30BATHCS aITOPUTMAMH, a TaKXKe MPUOOPETEHUI0 MPAKTHUECKUX
HaBBIKOB, HEOOXOJMMBIX JJIsi TIOBCETHEBHOW XM3HH. Pa3BUTHE MOHATHS O YWCJIE Ha YpPOBHE
OCHOBHOTO 00111ero 00pa30oBaHUs CBS3aHO C PAMOHAIBHBIMU M WUPPAIMOHATBHBIMU YHCIIAMHU,
(dhopMupoBaHUEM TMPEJACTABICHUN O NEUCTBUTEIHHOM YHCIIC. 3aBEepIIEHNE OCBOCHUS YMCIIOBOU
JUHUH OTHECEHO K CpelHEMY 001IeMy 00pa30BaHUIO.

147.4.1.4. Conepkanue AByX aiareOpandecKux JIMHHUK - "AnreOpandeckue BhIpaXeHHUs" U
"YpaBHEHHS 1 HEpaBEHCTBA" CIIOCOOCTBYET (POPMUPOBAHUIO Y O0YUAIOIUXCS MATEMAaTHIECKOTO
ammapaTta, HEOOXOJMMOTro IS peIIeHUs 3a7ad MaTEeMaTHKH, CMEXHBIX TMPEIMETOB U
OKpyXaromiei peanbHOCTH. Ha ypoBHE OCHOBHOTO 00Iero oOpa3oBaHHs y4eOHBIH MaTepuan
TPYIIAPYETCS BOKPYT PAIMOHAIBHBIX BBIPOKECHHH. AJreOpa JIEeMOHCTPHPYET 3HauYCHUE
MaTE€MaTUKU KaK fA3bIKa JUIsl MOCTPOEHUS MATeMaTHYECKUX MOJeJNel, ONMUCAHUs MPOLECCOB U
SBJICHHN peaslbHOrO0 Mupa. B 3amaum oOyueHus anreOpe BXOMIT TakKe JallbHEWIee pa3BUTHE
QITOPUTMUYECKOTO MBINUICHHs, HEOOXOJUMOr0o, B YaCTHOCTH, JJIsI OCBOEHHUS Kypca
nHpOpMaTUKK, W OBJAJACHHE HABBIKAMH JCAYKTHBHBIX paccyxaenuil. I[IpeoOpasoBanue
CUMBOJIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaKEHUS, CIOCOOHOCTEH K MaTeMaTHYeCKOMY
TBOPYECTBY.

147.4.1.5. Conepxxanue (QpyHKIHOHATIBHO-TpapUUecKOl JHMHUM HAIEIEHO Ha IOJIyYeHHUe
oOydJaronuMucs 3HaHUHN 0 QYHKIUAX KaK BaKHEUIEH MaTeMaTUIECKON MOJICNN JJISI ONTUCAHUS U
UCCIIEIOBaHUs Pa3HOOOPA3HBIX TPOLIECCOB U SIBICHUM B mpupoae u ooOumiectBe. M3ydeHue
Marepuajga CHOCOOCTBYET pa3BUTHIO Yy OOYYalOIIMXCS YMEHMsI HCIOJIb30BaTh pPAa3IUYHbIE
BBIpa3UTENbHbIE CPEJCTBA SI3bIKA MAaTEMAaTHKH - CIIOBECHOTO, CUMBOJIMYECKOT0, TpapuuecKoro,
BHOCHT BKJIaJ] B (popMHpOBaHUE MTPEACTABIECHUI O pOJIM MATEMATUKH B Pa3BUTUH LIMBUIIN3ALIUN U
KYJIBTYDBI.

147.4.1.6. YrinyOneHHbI Kypc anreOpbl XapaKTEPHU3yeTCs M3YYEHHEM JOMOTHUTEIHHOTO
TEOPETUYECKOro amrmapara W CBS3aHHBIX C HUM METOJOB pelIeHus 3afad. Anrebpa sBisercs
A3BIKOM JUISl OMHCAaHUS OOBEKTOB M 3aKOHOMEPHOCTEW, CIY>KUT OCHOBOM MaTeMaTH4eCKOIo
moaenupoBanus. [Ipu 3ToM camMu OOBEKTHI MaTeMaTHYECKHX YMO3AKIIOUEHUH M NpPUHSTHIE B
anredpe npaBuiia UX KOHCTPYUPOBAHUSI CIOCOOCTBYIOT (POPMUPOBAHNIO YMEHUI OOOCHOBBIBATh U
JIOKa3plBaTh CYXACHHs, pa3BUBAIOT MaTEMATUYECKYH) HWHTYHULMIO, KpPaTKO M HariasgHo
PacKpBIBAIOT MEXAHU3M JIOTHUECKUX MMOCTPOCHUM M yyaT UX IpUMeHeHuto. TeM caMmbIM anredpa
3aHMMaeT OJHO M3 BEAYIIUX MECT B (OPMUPOBAHMM HAYYHO-TEOPETHUYECKOTO MBIIIICHUS
oOyyJaronuxcsi.

147.4.1.7. CornacHo yueObHOMY IL1aHy B 7 - 9 Kilaccax uzydaeTcst yueOHslii kypc "Anrebpa",
KOTOpBIM BKJIIOYAET CIEAYIONIME OCHOBHBIE pa3lienibl coaep:kaHus: "Uuciaa m BbIUMCICHUSA",
"AnreOpanyeckue BbipaxkeHus", "YpaBHeHus 1 HepaBeHCcTBa", "OyHKIUU".

147.4.1.8. Bo3MoOXHa KOPPEKTHPOBKA OOIIEro YHCIa YacoB, PEKOMEHIOBAHHBIX IS
U3y4YeHHUs Yy4eOHOro Kypca, C YyYe€TOM WHIUBUAYaJIbHOTO TMOAXO0Ja O00pa30oBaTEeNbHBIX
OpraHu3auil K yriayOoJeHHOMY HM3YyYeHHIO alnreOphl, B paMKax COOJIIOJCHHS TUTHEHUYECKHX
HOPMATHBOB K HEJIETbHOM 00pa30BaTEIbHON HArpy3Ke.

147.4.1.8. O6miee YuCIO 4YacoB, PEKOMEHIOBAHHBIX IS W3Y4YeHUsS Yy4eOHOTO Kypca
"Anrebpa", - 408 wacos: B 7 kiacce - 136 yacoB (4 yaca B Hezeno), B 8 kinacce - 136 gacos (4 yaca
B HeJeno), B 9 kiracce - 136 gacoB (4 daca B HeZlemo).



147.4.2. Coneprxanue oOydeHus B 7 Kiacce.
147.4.2.1. Yucna v BBIYUCIIEHUSA.

Panmonaneheie uncina. CpaBHEHHeE, YNOPSAIOYMBAHHWE M apu(METHUECKHE NeHCTBUS C
panroHaIBHBIMM YHCIaMU. YncmoBas mpsiMas, MOAYJIb YUCIIA.

Cremnens ¢ HAaTypaJIbHbBIM II0KAa3aTCJIEM K €€ CBONcTBa. 3almch 4YHCIa B JIECATUUHOMN
MO3UITHOHHOMN CHCTEME CUMCIICHHS.

Pemienue TeKCTOBBIX 3ajau apupMeTHYECKHM criocoOoM. Perienue 3agau W3 peanbHOI
MPaKTUKA Ha YacTH, Ha OpOoOM, HA TMPOILEHTHI, MPUMEHEHHE OTHOIIEHUN M MPONOpUUN Mpu
pellIeHNH 3a/1a4, pelIeHue 3a/1a4 Ha IBWKEeHHE, paboTy, MOKYIKH, HAJIOTH.

JlemumocTs 1ensix gncei. CBOMCTBA IETUMOCTH.

IIpocTeie u cocTaBHbIe uKcna. YeTHble 1 HeueTHbIe uncina. [Ipu3Haku nqenumocty Ha 2, 4, 8,
5,3,6,9, 10, 11. IIpu3Haku AEIUMOCTA CYMMBI U ITPOM3BEICHHUS LIEJIBIX YHUCEI MPU PEIICHUN
3a/1a4 C MPaKTUYECKUM COACPKAHUEM.

HauGonpmmii oOmuii nenuTens W HauMEHbIee oOIee KpaTHOE ABYX 4HceNl. BiammHO
npoctele uncia. Anroputm EBkinupa.

Jenenue ¢ ocratkoM. ApuMeTHIECKUE OTepallii HaJl OCTaTKaMHU.
147.4.2.2. Anrebpanyeckue BBIPAKEHHUS.

BI)Ipa)KeHI/Ie C NEPEMCHHBIMH. 3HaueHNE BBIPAXKCHUA C NCPEMCHHBIMU. Hpe)ICTaBJ'IeHI/Ie
3aBUCUMOCTU MCIKAY BCIIMYMHAMU B BU/IC (bOpMyJ'ILI.

ToxnectBo.  TokaecTBeHHble — NpeoOpa3oBaHHUs  alNreOpandeckux  BBIPAKECHUU.
Jloka3aTenbCcTBO TOXKAECTB.

Opnnounensl. OHOWICH cTaHAAPTHOTO BUAA. CTENEHb OTHOWICHA.

MHoroujieHsl. MHOro4ieH CTaHAApTHOTO BHJA. Crenenb MHOTOYJICHA. CJ'IO)KGHI/IC,
BbIYUTAHUEC, YMHOXCHHUC M JCJICHUC MHOTOYJICHOB. Hpeo6pasoBaHI/Ie IEJIOT0 BBIPAXKCHHUA B
MHOI'OYJICH. KOpHI/I MHOI'O4JICHA.

@opMysBl COKPALIEHHOTO YMHOMKEHMS: KBaJpaT CyMMbl M KBaJpaT pPa3HOCTU JIBYX
BBIp@KEHUH, Ky0 CyMMbl M KyO pa3HOCTM JBYX BBIPQXEHUH, pPa3HOCTb KBaJApaToOB JBYX
BBIpAXEHUH, TPOU3BE/IEHUE PA3HOCTHU U CYMMBI JIBYX BBIpaXKE€HHI1, CyMMa U pa3HOCTh KyOOB IBYX
BBIPAKCHU.

PaznoxeHne MHOroujeHa Ha MHOXHUTENIU. BblHECeHHE OOLIEro MHOXHTENS 3a CKOOKH.
MeTton rpynnupoBKH.

147.4.2.3. YpaBHEHHNs U HEPABEHCTBA.
VYpaBHenue ¢ oxHoi nepemeHHol. Kopenp ypaBHeHus. CBONCTBa ypaBHEHMH C OJHOMN
MIEpEMEHHOM. PaBHOCMIIBHOCTh ypaBHEHUH. Y pAaBHEHUE KaK MaTeMaTH4eCKas MOJIENb PeAIbHON

CUTyalluu.

JIuHeliHOe ypaBHEHME C OJHOM IepeMeHHOM. YUuCiIo KOpHEH JIMHEHHOTO YpaBHEHUS.
Pemienne TEKCTOBBIX 3aJay C NOMOIIBIO JIMHEWHBIX ypaBHEHMH. JIMHEHHOE ypaBHEHHE,



COJCPpIKaIICC 3HAK MOAYJIA.

VYpaBHeHHe ¢ JABYMsI T[E€peMEHHbIMU. ['pa@uk JHHEHHOTrO YpaBHEHHS C JBYMs
nepeMeHHbIMH. CHCTeMBbI JIMHEHHBIX ypaBHEHUH C JABYMS MepeMeHHbIMU. [ 'paduueckuii MmeTon
pelIeHusT CUCTEMBI JIUHENHBIX YPaBHEHUH C ABYMS MEPEMEHHBIMU. Penmienue cucTem JTMHENHbIX
YPaBHEHHUH C IByMs IEPEMEHHBIMU METOJIOM IIOJICTAHOBKU M METOJIOM ciiokeHus. CucreMa AByX
JIMHENHBIX YPABHEHUN C ABYMS IEPEMEHHBIMH KaK MOJIEb PEAJIbHON CUTYALINH.

147.4.2.4. ®yHKUINH.

Koopnnnara toukm Ha mnpsMol. UwncinoBele NpPOMEXYTKH. PaccrosHme Mexay JByMs
TOYKaMU KOOPJAMHATHOU IIPSMOM.

[IpssMmoyronpHas cuctemMa KoopauHaT. AOcmuicca W OpJWHATa TOYKH HA KOOPAMHATHOM
wiockocTu. [lpumepsl rpadukoB, 3amaHHBIX ¢GopMynamu. UreHune rpaduKoB pearbHBIX
3aBUCHUMOCTEM.

@DyHKIIMOHANbHBIE 3aBUCUMOCTH MeXay BenuuumHamu. [lonsrtue ¢ynkiun. OyHKIHUS Kak
MaTeMaThueckasi MoJeNlb peasibHOro mporecca. OO6macTe ompeneneHuss U 00JacTh 3HAYEHUUN
¢ynkuuu. Crioco6sl 3aanus Gynkuun. I'padux Gpynkmun. [ToHATHS MakCUMyMa U MHHUMYMa,
BO3pACTaHMS M YOBIBaHUS Ha TIPUMEpPaX PeabHBIX 3aBUCUMOCTEH.

Jluneiinas ¢yHkuus, ee cpoicTBa. ['paduk nuueitHol ¢ynknuu. I'paduk GyHKIUM

Y x|, KycouHo-3a1annbie QyHKIUH.
147.4.3. Coneprxanue oOydeHus B § Kiacce.
147.4.3.1. Yucna v BBIYUCICHHUS.

KBagparusle kopHH. Apu]MeTHUeCKUi KBaJIpaTHBIA KOPEHb M ero cBoiicTBa. lloHsTuHe
HMppaloHaIbHOr0 4ucia. J[elcTBUA C HUppalUoOHaIbHBIMU yuciaMu. CBOMCTBa JEHCTBUH C
UppalMOHAIbHBIMU YKciiaMu. CpaBHEHHE HPPALMOHAIBHBIX YHCET.

HpeHCTaBHeHI/IH O PpaCIIUPCHUAX YHUCIIOBBIX MHOXKCCTB. MHoxecTBa HaTypaJIbHbIX, LECJbIX,
panroOHaJIbHBIX, I[CﬁCTBHTCJIBHBIX YHUCCJI. CpaBHeHI/IC yucell. YuciaoBbie IMPOMCIKYTKH.

JeiictBus ¢ octatkamu. Octatku cTeneneil. [I[ppumeHenne ocTaTkoB K pelIeHUI0 YpaBHEHHI
B LIEJIBIX YHMCJIAX U TEKCTOBBIX 3a/1a4.

Pa3zMepbl 00bEKTOB OKPYIKAIOIIET0 MUPA, JJIUTEIBHOCTh IPOLIECCOB B OKPYXKAIOIEM MHpE.
CrangapTHBIN BUJ UKCTIA.

147.4.3.2. AnrebpandecKkue BoIpaKCHHUS.

Anrebpanueckasi 1poOb. JlomycTuMble 3HAUYEHUS TEPEMEHHBIX B JIPOOHO-pAIIHOHATBHBIX
BeIpaKeHUsIX. OCHOBHOE CBOMCTBO anredpandeckoi Apodu. CrokeHne, BHIYUTaHUE, YMHOKECHHUE
U Jlenienue anredpandeckux apobeit. Briienenue menoii yacTu anredpandeckoi qpoou.

PanyonanbHple  BbIpaxeHHs.  TOXIECTBEHHble  NpeoOpa3oBaHMs  pPalMOHAJIBHBIX
BBIPAKCHU.

JlomycTumble 3HAa4YeHHs IEPEMEHHBIX B BBIPAKEHMSX, COJEpXKalMX apudmeTrnueckne
KBaJpaTHble  KOpPHM. ToOXIecTBEHHble  NpeoOpa3oBaHUSl  BBIPAKEHUH,  COAEpIKAIIMX
apupMeTHYeCKue KBapaTHbIe KOPHHU.



Crenens ¢ LICJIBIM IIOKa3aTelIeM U €€ CBOMCTBA. Hp606pa3OBaHI/IC BBIpa)KeHI/Iﬁ, COJACpKaInUX
CTCIICHH.

147.4.3.3. YpaBHEHMs U HEPABEHCTBA.

KBanpatHoe ypaBHeHue. @dopmyna KOpHEH KBaapaTHOro ypaBHeHHs. KoimuecTBo
JIEWCTBUTEIIbHBIX KOPHEW KBaJApaTHOTO ypaBHeHMs. Teopema Buera. YpaBHEeHUs, CBOAUMBIE K
JMHEWHBIM YPaBHEHUSIM WJIW K KBaJIPATHBIM ypaBHEHUsIM. KBaspaTHOE ypaBHEHHUE C MTAPAMETPOM.
Pemienue TeKCTOBBIX 3a/1a4 ¢ MOMOLIBIO KBaJAPATHBIX YPAaBHEHUM.

[pobHo-panioHalbHble  ypaBHeHUs. PerieHue JIpoOHO-pallMOHANBHBIX — YpaBHEHH.
Pemrenne TEKCTOBBIX 3aJay € MOMOIIbIO JIPOOHO-pallMOHANBHBIX ypaBHeHMH. ['paduueckas
WHTEpIIpEeTALMs] YPaBHEHHUH C ABYMSI IEPEMEHHBIMHU.

YucnaoBbie HCEpPAaBCHCTBA. CBOMCTBA YHCIOBBIX HCPAaBCHCTB.

Hepasenctso ¢ nepemenHoit. Ctporue u Hectporue HepaBeHCTBa. ClI0KeHNE U YMHOKEHUE
YHCIIOBBIX HEpaBeHCTB. OlleHNBaHNE 3HAUEHUS BbIpakeHMs. JloKka3aTeIbCTBO HEPABEHCTB.

[lonsiTHe O pemeHuM HEpaBeHCTBA C OJHOM IEepeMeHHON. MHOXECTBO pPEIICHHUN
HEpaBeHCTBA. PaBHOCUIIbHBIE HEPABEHCTBA.

JInHeliHOEe HEpaBEHCTBO C OJHOM IIEPEMEHHONM M MHOXECTBAa €ro pelleHuil. Pemenue
JUHENHBIX HEPABEHCTB C OJIHOM nepeMeHHOM. CHCTEeMbI U COBOKYITHOCTH JINHEWHBIX HEPABEHCTB
C OJIHOM MepeMeHHOM. PellleHne TEKCTOBBIX 3a7ad C MOMOIIBIO JIMHEHHBIX HEPABEHCTB C OJIHOU
[IEPEMEHHOM.

147.4.3.4. ®yHKIMUN.
OO6nacTe ompeneneHuss 1 MHOXKECTBO 3HaueHUH (yHkimu. CriocoObl 3amaHus (QyHKIHU.
I'paduk ¢ynkiuu. Yrenue cBoicTB pyHkuuu no ee rpaduky. Ilpumepsl rpagpukoB QpyHKuINM,

OTpaXKaromux pCaJIbHBIC MMPOUCCCHI.

Jluneitnas pynkus. OyHKIMH, ONUCHIBAIOIIKE MPSAMYIO U 00paTHYIO MPONOPIUOHATIbHBIE
3aBHCUMOCTH, UX I'pauKu.

Oynkuun Y axz’ y x2+b,y X3,y |X|,y \/;,y %nnx
cBoiicTBa. KycouHo-3a1anHbIe (GYHKINH.

147.4.4. Conepxxanue ooy4yeHus B 9 kiacce.

147.4.4.1. Yucna v BEIYUCICHHUS.

Kopenb n-it cremenn m ero cpoiictBa. CTENeHb C paIllMOHAIBHBIM IIOKa3aTeIeM U €¢
CBOMCTBA.

147.4.4.2. AnreObpandecKkue BoIpaKCHHUS.
ToxaecTBeHHBIE TPEOOpa3OBaHUs BBIPAKEHUH, COJEpKAIIMX KOPEHb Nn-il CTEMeHH.
ToxaecTBeHHbIE MPEOOpa3OBaHUA BBIPAKEHUN, COAEPXKAIIMX CTENEeHb C PalMOHAIBHBIM

IIOKa3aTCJICM.

Ksanpatusiit Tpexunen. KopuHu kBagpaTHoro TtpexwieHa. PasnoxkeHue KBaapaTHOTO



TPEXWIECHA Ha JINHENHBIE MHOKUTEIH.
147.4.4.3. YpaBHEHHs U HEPABEHCTBA.

bukBanpatHele  ypaBHeHus. IIpumepsl  NPUMEHEHMM  METONOB  PaBHOCHIIBHBIX
peoOpa30BaHUii, 3aMEHBI IEPEMEHHOM, TpaduyecKkoro MeTo/ia Mpu pelieHn ypaBHEeHu# 3-il u
4-i1 creneHe.

Pemenue npoO6HO-paliMOHAIbHBIX YpaBHEHUH.

Pemenne cucrem ypaBHEHUN C AByMs I[IEpEMEHHBIMU. PerieHue MmpocTeINX CHCTEM
HEJIMHEWHBIX YpaBHEHUH ¢ JByMs nepeMeHHbIMU. ['paduueckuil MeToa pemeHus: CUCTEMbI
HEJIMHEHWHBIX YPaBHEHMM C ABYMs IepeMeHHbIMH. CUCTeMa JBYX HEIMHEWHBIX YPaBHEHHM C
JByMsI IIEPEMEHHBIMHU KAaK MOJIENIb PEAIbHOW CHTYalUN.

YucnaoBbie HCpPaBCHCTBA. Pelienue TuHEHHBIX HCPAaBCHCTB. I[OKEBE[TCJ'ILCTBO HCPAaBCHCTB.

KBagparHele HepaBeHCTBA C OJHOM IEPEMEHHOW. PelieHne KBaJpaTHBIX HEPaBEHCTB
rpa¢pu4eckuM METOJIOM U METOJOM HHTEpPBAJIOB. MeETOJl MHTEpPBAIOB Il PAallMOHATIBHBIX
HepaBeHCTB. [IpocTeiime HepaBeHCTBa C TapaMeTPOM.

Perienne TeKCTOBBIX 3a7a4 C IOMOIIBIO HCPaAaBCHCTB, CUCTCM HCPABCHCTB.

HepaBeHCTBO C IAByMd HNEPEMCHHBIMH. Pemenne HCpaBCHCTBA C ABYMs INCPEMCHHBIMU.
CucreMsl HCPABCHCTB C ABYMS ICPEMCHHBIMU. Fpa(bﬂqecxnﬁ MCTOI pCUHICHUA CUCTEM HCPABCHCTB
C AByMs INICPEMECHHBIMU.

147.4.4.4. ®yHKuuH.

Oynkuus. CBoiicTBa QYHKIMI: HyIHU QYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA (DYHKIIUH,
IPOMEXYTKH BO3pacTaHMs U yObIBaHUS (PYHKILIMH, YETHbIE U HEUETHbIE (PYHKIIUH, HAanOOoJIbIIEee U
HauMeHblIee 3HaueHus! QyHKIUH.

KBangparuunas ¢pyHkuus u ee cBoicTBa. Vcnoab3oBaHue CBOWCTB KBaPaTUUHOM (PyHKITUH

s pemenust 3agad. [loctpoenue rpaduka kBagpatuyHod ¢(ynkuuu. [lonoxenue rpaduka
. . 2

KBaJAPAaTUYHON (YHKIIMH B 3aBUCUMOCTH OT €€ K03 unnentoB. ['papuku pyHkiun V ax-,

2 2
Yy a(x-m)" uy y a(x -m)” +n, [Toctpoenne rpadukoB (QYHKIHMI € MOMOIIBIO
npeoOpa3oBaHuil.

[pobHo-nuneiinas ¢pynkuus. Mccnenoanue GyHKIUH.

n
Oyukiusa YV X ¢ HaTypaJIbHBIM TTOKa3aTesieM N U ee rpaduk.

147.4.4.5. YucnoBsle IOCIEN0BATENBHOCTH U IPOTPECCHHN.

ITonsTHe YHUCIIOBOM MOCIEA0BAaTCIBHOCTH. Koneunsre u OeCKOHEUHEIE
nocyenoBaTeabHOCTH. OrpaHMYeHHash IMOCJEI0BAaTeIbHOCTh. MOHOTOHHO —BO3pacTarouas
(yObIBaromasi) mocienoBateabHOCTh. CrocoObI 3a/aHus MOCIIEI0BATEILHOCTH: OMHUCATEIbHBIN,
TaOIMYHBIN, C TOMOIIBI0 (POPMYITBI N-TO YIIEHA, PEKYPPEHTHBIM.

Apudmerrnueckas u reomerpudeckas nporpeccuu. CBONCTBA WIEHOB apU(PMETHUECKON U
reoMeTpuueckoil mporpeccuil. @opMynel n-ro ujaeHa apupMeTHUEeCKO MW TeOMEeTpHYECKOU
nporpeccuii. DOpMynbl CyMMBI TIEPBBIX N YJIECHOB apU(METHUECKOM M TEOMETPUUYECKOU



HpOPpCCCHfI. 33.,[[21‘{1/1 Ha IMPOUCHTHI, 0aHKOBCKHE BKJIaJbl, KPCAUTEIL.

[IpencraBiaeHne o CXOAMMOCTH TIOCIEIOBATEIBHOCTH, O CYMMHUPOBAaHWU OECKOHEYHO
yOBIBAIOIIEH TeOMETPUIECKON TPOTPECCHH.

Meroa maremaTudeckoil HHAyKIMH. [IpocTeiinme npumepsl.
147.4.5. IlpenmeTHbIe pe3yabTaThl OCBOSHHS ITPOrpaMMbl yueOHoro Kypca "Anredpa”.

147.4.5.1. IlpenmeTHble pe3ynbTaThl OCBOEHHUS MPOTrpamMMbl Y4eOHOTo Kypca K KOHILY
o0yueHus B 7 Kiacce.

147.4.5.1.1. Yncna v BEIYUCIICHUS.
ParmmonanpHubie dmcia.

[lepexonuTh OT ogHON (HOPMBI 3amMKcH YHCEN K JIpyroi (mpeoOpa3oBbIBaTh JAECITHUUHYIO
IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH B OECKOHEUYHYIO
JECATUYHYIO IPOOB).

Hcnonp30BaTh MHOHATHS MHOXKECTBA HaTypPaJIbHBIX YHCCJI, MHOKCCTBA MLCJbIX YHCCII,
MHOXECTBa palWOHAJIBHBIX YHUCCIT TIIPpU PEIICHHMU 3ajaa4d, I[IPOBCACHHUN paccymneHHﬁ u
JA0Ka3aTCIbCTB.

[ToruMath 1 OOBSICHATH CMBICIT TTO3UIIMOHHON 3aIMMCH HATYPAIBHOTO YHCJIA.
CpaBHMBATh U YNIOPSAAOYMBATH pAllUOHAIbHBIEC YUCIIA.

BoeinonHATe, codeTas yCTHble M NUCbMEHHBIE NPUEMBI, apuMeThuyecKue AeUCTBUSA C
palMOHAIBHBIMM 4YMCIIAMH, MCIIOIB30BATh CBOMCTBA YHUCEN M IIpaBUiIa ACUCTBUHN, IPUEMBI
palMOHAIBHBIX BEIYMCICHHM.

BEIMONMHATE IEHCTBHS CO CTEIEHSIMHU C HaTypaJIbHBIMU ITOKAa3aTCIISIMU.

HaxoauTs 3HaueHus YUCIOBBIX BRIPAXKEHUM, COAEpKAIINUX pallMOHATIbHbIC YNCIIa U CTEIIEHU
C HaTypaJbHBIM IOKa3aTelleM, NMPUMEHATh Pa3HOOOpa3Hble CIIOCOOBI M NMPHUEMbl BBIYHCICHHUS,
COCTaBJISITh U OLIEHHWBATh YKCJIOBBIE BHIPAKEHUS MPU PEHICHUH MPAaKTUYECKUX 3a]1ad U 337134 U3
JPYTUX y4eOHBIX MPEAMETOB.

OKpyriATh Yncaa ¢ 3aJJaHHOM TOYHOCTBIO, @ TaKXKE MO CMBICIY MPAaKTUYECKOM CUTYaIlHH,
BBIIIOJIHATh IPUKUAKY U OLEHKY pe3yjbTaTa BbIYUCIICHWM, OLIEHKY 3HAY€HUU YHUCIIOBBIX
BBIPKECHMI, B TOM YHUCJIE NIPY PEIICHUH MPAKTUYECKUX 3aa4.

Pemiate TEKCTOBEIE 3agauun apI/I(I)MeTI/I‘-ICCKI/IM CHOCO60M, HUCIIOJIB30BaTh Ta6J'II/II_ILI, CXCMBI,
YCPTCKU, APYIrUC CPEACTBA NPCACTABICHUA JAaHHBIX IIPU PCIICHUM 3aaa4.

Pemiate MMPAKTUKO-OPUCHTUPOBAHHBIC 3a/]a4d, CBA3AHHBIC C OTHOLICHUCM BCJIINYHUH,
IPONMOPIHHUOHAIBHOCTBIO BEJIMYUH, IIPOUCHTAMUA, HHTCPIIPETUPOBATDL PE3YJIbTAThl PCIICHHUA 3aaa4
C Y4CTOM Ol"pElHPI‘-ICHPIfI, CBSI3aHHBIX CO CBOMCTBaMH paccMaTpruBaACMBbIX 00BEKTOB.

JlenmMocCThb.

Jloka3piBaTh U MPUMEHATH IIPHU PEIICHUH 3a]a4 IPU3HAKU JenuMocTu Ha 2, 4, 8, 5, 3, 6, 9,
10, 11, npu3HaKku 1eIMMOCTH CYMMBI U ITIPOU3BEICHHUS LIEIIbIX YUCE.



PacknanpiBaTh Ha MHOXKUTEIIH HaTypaJIbHBIC YHCJIA.
OHepI/IpOBaTI) MOHATHUAMU: YECTHOC YHUCII0, HEYCTHOC YHUCJI0, B3AUMHO IIPOCTHIC YHCJIA.

HaXO,Z[I/ITB HanOOIbIINH O6IJ_II/II‘/’I JACIIUTCIIb W HaAMMCHBIICC 061_1_[66 KpaTHOC YHUCCIT H
HCIIOJIB30BATh UX IMPH PCHICHUHN 3a/1a4, IPUMECHATDb aJITOPUTM EBKJ’II/II[a.

OnepupoBath MOHATHEM OCTATKA [0 MOYJIIO, IPUMEHATH CBOMCTBA CPAaBHEHUH MO MOAYIIIO.
147.4.5.1.2. AnreOpanueckue BbIpaKEHUSI.
BripaxkeHus ¢ nepeMeHHbIMHU.

Hcmons30BaTh anre6pa1/1qe(:1<y}0 TEPMHUHOJIOTUIO U CUMBOJIMKY, IIPUMCHATH €€ B IIPOLCCCC
OCBOCHUA y‘le6HOFO Marepuraja.

HaXO)II/ITI) 3HA4YCHUA 6YKBGHHI)IX BI)Ipa)KeHI/Iﬁ IIpU 3aaHHBIX 3HAYCHHUAX IIEPCMCHHBIX.

Hcnonw30BaTh IOHATHE TOXACCTBA, BBIINOJHATE TOXIACCTBCHHBIC npeo6pa30BaHI/I;1
BI)Ipa)KeHI/II\/’I, JOKa3bIBaTh TOXKACCTBA.

MHOTOYJIEHEL.

BoinonHATe mpeoOpa3oBaHus 1IEI0T0 BbIPaKEHUSI B MHOTOWIEH NMPUBEACHUEM MOJOOHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BoinonusATe geiicTBUS  (CIOXKEHHE, BBIYMTAHWE, YMHOXXEHHE) C OJHOWIEHaMH U C
MHOTOWJIEHAMH, HPUMEHATh (POPMYJIBI COKPALIEHHOTO YMHOXEHHs (KBagpaT U KyO CYMMBI,
KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBaJpaToOB, CyMMa U Pa3HOCTh KyOOB), B TOM 4YHCIIE AJIs
YIPOILEHNS BEIYACICHHUMH.

OcCyIIecTBISATh pa3ioK€HWE MHOTOYJICHOB HAa MHOXXHMTEIH C TIOMOIIbIO BBIHECEHHUS 3a
CKOOKM OOILero MHOXXHUTENs, IPYNIUPOBKU CJIaraeMbIX, IpUMEHsS (HOpMYJIbl COKPAIIEHHOTO
YMHOKEHUS.

HpI/IMCHSITL Hp606paBOBaHI/Iﬂ MHOTOYWICHOB I pPCIICHHUA Pa3IMYHBIX 3ada4 U3
MaTE€MaTUKH, CMEXHBIX ITPEAMETOB, 13 peam)Hoﬁ IIPaKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HaTypaJbHBIMU MOKa3aTesIMH JUIsl PeoOpa3oBaHUs
BBIPAKCHUI.

147.4.5.1.3. YpaBHEHUs 1 HEPABEHCTBA.

Pemate yMHEVHBIE YpaBHEHHsI C OJHOM NEPEMEHHOM, NPUMEHSs MpaBWIA IEpexoAa OT
UCXOJHOTO YpaBHEHUS K pPaBHOCUIBHOMY eMy. lIpoBepsATh, ABISETCS JIM YUCIO KOpPHEM
YPaBHEHUS.

HO,Z[6I/IpaTB MMPUMCEPHI IMap YUCCJI, SABJIAIOMIUXCA PCHICHUCM JINHEMHOTO YpaBHCHUS C IBYMS
NEPpEMECHHBIMU.

CTpouTh B KOOPAMHATHOW IUIOCKOCTH TpaduK JIMHEHHOTO YypaBHEHHS C JBYMs
MIEPEMEHHBIMHU, MOJIb3YsICh IPAPUKOM, TPUBOIUTH MPUMEPHI PEILICHUS] YPaBHEHUSI.

Pemarp cucteMbl OBYX JIMHEHHBIX YpaBHEHUH C JByMs INEPEMEHHBIMH, B TOM YHCIE
rpaduyecku.



CocTaBnaTh M pelaTh JMHEWHOE ypaBHEHHWE WM CUCTEMY JIMHEHHBIX YpaBHEHUU II0
YCIIOBUIO 3aJlayM, WHTEPIPETHUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 3a/ayd TOJy4YEHHBIN
pe3ynbTar.

147.4.5.1.4. ®ysxuum.
Koopaunate! u rpadguxu.

N300paxaTh Ha KOOPAWHATHOW MpPSMOM TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM
KOOpJAMHATaM, JIy4Hd, OTPE3KH, MHTEpPBAJIbl, 3alMCHIBATh YHUCJIOBBIE IIPOMEXYTKH Ha
anreOpanvdeckoM SI3bIKE.

OTMeyaTb B KOOPAMHATHOM MJIOCKOCTH TOYKH I10 3a/laHHBIM KOOPIUHATAM.
OyHKIUN.
Ctpoutb rpaduKu JIMHEHHBIX QYHKINH.

OnuceIBaTh ¢ IIOMOIIBIO (i)YHKHI/Iﬁ HN3BCCTHBIC 3aBUCHMOCTU MCKY BEJINYNHAMU: CKOPOCTbh,
BpEMs, paCCTOAHHUE, ICHA, KOJINYCCTBO, CTOMMOCTD, TIPOU3BOAUTCIIBHOCTDL, BPCMH, 00BeM pa6OTBI.

Haxoauts 3HaueHne GyHKIUH 110 3HAYSHHIO €€ apryMeHTa.

[Tonumath rpadudeckuii cnoco® mpeicTaBIeHUS W aHaTU3a MHQOPMALUH, U3BJIEKATh U
HWHTEPIPETUPOBATH HHPOPMAIUIO U3 IPpaUKOB peasIbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

Hcnonb3oBathk cBOMCTBA (DYHKIMIA JUIs aHaIM3a ITpaUKOB peabHbIX 3aBUCUMOCTEN (HyJIH
(yHKIMY, TPOMEKYTKH 3HAKOMOCTOSTHCTBA (DYHKIIMM, MPOMEXYTKH BO3pacTaHHsl U yObIBaHUS
¢byHKIMK, HanOOJIbIIEe U HAMMEHBIIIEe 3HAUeHUS! (PYHKIINN).

Hcnonp3oBath rpaduku Ajis UCCIEIOBAaHUS MPOLIECCOB U 3aBHCUMOCTEH, MPHU pelIeHUun
3a7a4 U3 APYrux y4eOHBIX MPEeIMETOB U pealbHON )KU3HH.

147.4.5.2. TlpenmeTHble pe3ynbTaThl OCBOEHHUS MPOrpamMMbl Y4eOHOTro Kypca K KOHILY
o0yueHus B 8 Kiacce.

147.4.5.2.1. Yncna v BEIYUCIICHUS.
WppanmonansHble ynca.
[TorHuMaTh 1 UCMOTBH30BATh MPEACTABICHUS O PACIITUPEHUH YUCITOBBIX MHOXKECTB.

OnepupoBaTh MOHATHUSAMU: KBaJpaTHBIH KOpEHb, apH(PMeTHUeCKUi KBaJpaTHBIA KOpPEHb,
WppalMOHAILHOE YMCJIO, HAaXOJUTh, OIEHMBATh KBaJpaTHble KOPHM, HCIIONb3YysS TpU
HEOOXOJIMMOCTH  KaJlbKYJISTOP, BBINOJHATH MPeoOpa3oBaHUsl BBIPAKECHUH, COIEpIKALINX
KBa/IpaTHbIE KOPHHU, UCTIOJIb3Ys CBOMCTBA KOPHEH.

Hcnons3oBaTh HayalbHBIE IPEACTABICHUS O MHOXECTBE JACUCTBUTEIBHBIX YMCEN IS
CPaBHEHMsI, OKPYIJIEHUS M BBIYMCIICHUHN, HM300pa’kaTh EUCTBUTENbHBIE YMCIA TOYKAMHU Ha
KOOPJIMHATHOU IIPSIMOM.

Hcnonw3oBaTh 3amucy OONBIIMX W MajbIX YHCENT C TOMOIIBIO JECATHYHBIX Jpo0Oei u
creneHedd uyucina 10, 3anuchIBaTh U OKPYTJATH YHCIIOBBIE 3HAYEHUS PEAbHBIX BEJIMYHUH C
HCTIOIb30BAHUEM Pa3HBIX CUCTEM U3MEPECHHIM.



JleauMOCTb.

OnepupoBaTh NOHATHEM OCTaTKa IO MOJYJIO, IPUMEHSTH CBOMCTBA CPABHEHUI 110 MOAYIIO,
HAXOJUTb OCTATKUA CYMMBI U IIPOU3BEACHUS 10 JAHHOMY MOJYJIIO.

147.4.5.2.2. AnreOpanueckue BbIpaKEHUSI.

JpoOHO-panioHalIbHbBIE BRIPAKEHUS.

Haxoauts nomyctumble 3HaU€HUS IEPEMEHHBIX B IPOOHO-pAIIIOHATBHBIX BBIPAKEHUSX.
[TpuMeHsSITh OCHOBHOE CBOMCTBO PallMOHAIBLHOM IpOOH.

BrimonHsaTe npuBeneHne anredpandeckux ApoOeit K 00meMy 3HaMEHATeNto, CIIOKEHUE,
YMHOXEHUE, IEICHNEe aNreOpandeckux Apooeii.

BbINONMHATE TOXAECTBEHHbIE TPE0Opa30BaHMsl pallMOHATIbHBIX BBIPAXKEHUH.

HpI/IMCHSITB Hp606pa3OBaHI/ISI BLIpa)KCHI/Iﬁ AJId pCHICHUA PA3JIMYHBIX 3a1a4 U3 MATCMATHKH,
CMCKHBIX IPEAMETOB, U3 peaﬂBHOfI IMPAKTHUKH.

Crenenu.

HpI/IMeHSITI) IIOHATHUC CTCIICHU C ICIBIM IIOKa3aTCJIEM, BBIIIOJIHATH Hp€06p330BaHI/I$I
BLIpa)KeHPIfI, COACPpKAIMX CTCIICHHU C CJIBIM ITOKA3aTCIICM.

HppanuroHanbHbIE BBIPAKEHHUS.

Haxomute  fmomycTuMble 3HAY€HHUs IIEPEMEHHBIX B BBIPAKEHHAX, COACPIKALIUX
apudmeTnyecKkue KBaJapaTHble KOPHU.

BrinonHATe npeoOpa3oBaHus HPPALIMOHAIBHBIX BEIPAKEHUN, HCIIONIB3YS CBOMCTBA KOPHEH.
147.4.5.2.3. YpaBHEeHUs U HEPABEHCTBA.

Pemartp kBagpaTHbIE ypaBHEHUS.

Pematp 1poOGHO-paliioHaNbHbIE YPaBHEHUS.

PemaTe nuHeHHbIE ypaBHEHHS C TapaMeTPaMU, HECIIOKHBIE CUCTEMBbI IMHEHHBIX ypaBHEHUI
C mapaMeTpamu.

IIpoBOAMTE UCCIIEI0BaHNS YPABHEHUM U CUCTEM YPAaBHEHMI, B TOM YUCIIE C IPUMEHEHUEM
rpaduyueckux mpencTaBieHU (yCTaHaBIMBaTh, UMEET JIM YPaBHEHHE WM CHCTEMa ypaBHEHUU
pELIEHHUs, ECIIU UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexoaute OT CiIOBECHOH (OPMYJIMPOBKH 3ajauu K ee anreOpaudeckod MOJENIu C
IIOMOLIBIO COCTABJICHUS YPABHEHMsI WJIM CHUCTEMBbl YpaBHEHHWI, HMHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4y MOJTYyYEHHBINH pe3yJIbTarT.

[IpuMeHATHh CBOMCTBA YKMCIIOBBIX HEPABEHCTB JJI1 CPABHEHMsI, OLIEHKH, pelIaTh JIUHEIHbIC
HEpPAaBEHCTBA C OJHON TEPEMEHHONW M WX CHCTEMBI, JaBaTh TPadUUECKYI0 HWJUTFOCTPAIHIO
MHOKECTBA PEIICeHUI HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

147.4.5.2.4. ®yHkuuu.



[TornMath 1 UCMONBL30BaTh (PYHKIIMOHAIBHBIE MOHSATHUS U SI3bIK (TEPMUHBI, CHMBOJINYECKUE
0003HAYCHHS), OTIPENIENIATh 3HaYeHHE (DYHKITMH 110 3HAYCHUIO apTyMEHTa, ONPEIENIATh CBOMCTBA
¢GyHKIMU 0 ee rpaduKy.
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OIHMCHIBATH CBOMCTBA YHCIIOBOM (DYHKIIMU TIO ee TpaduKy.

147.4.5.3. TlpenmeTHble pe3yJbTaThl OCBOEHHUS MPOrPaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B 9 kimacce.

147.4.5.3.1. Yucna ¥ BEIYUCIIEHUS.

OHCpHpOBaTB MOHATHUAMU:. KOPCHb n-u CTCIICHU, CTCIICHb C pallMOHAJIBHBIM IMOKA3aTCIIEM,
HaXOoauTb KOPCHb n-u CTCIICHU, CTCIICHb C pPaluOHAJIbHBIM II0KA3aTCJIeM, HUCIIOJIb3YySA IIpHU
HGO6XOIII/IMOCTI/I KaJIbKYJATOpP, MNPUMCHATH CBOMCTBA KOpHA n-u CTCIICHHU, CTCIICHU C
pallOHAJIbHBIM IMOKA3aTCJICM.

Hcnonp30BaTh IOHATHE MHOXKECTBA ZIGfICTBI/ITCJIBHBIX quceil IMpu PpCUHICHUH 3aaad,
IMPOBCACHUU paCCY)K,I[CHI/Iﬁ 1 JOKa3aTCJIbCTB.

CpaBHUBATh U YNIOPSIIOYUBATH AEUCTBUTEIbHBIC UNCIIA, OKPYTIIATH JEHCTBUTENIBHbIE YHUCIIA,
BBITOJIHATH IPUKUKY PE3yIbTaTa BEIYUCICHUM, OLICHKY YMCIIOBBIX BBIPAKCHHM.

147.4.5.3.2. AnreOpandeckre BbIpaKECHHUS.

OnepupoBaTh MOHATHEM KBAJpPATHOIO TpPEXWIEHa, HAXOAUTh KOPHHU KBaJpaTHOIO
TpeX4JIeHa.

PackiasipiBaTh KBaIpaTHBIN TPEXWICH Ha JTMHEHHBIE MHOXKUTEIH.
147.4.5.3.3. YpaBHEeHUs 1 HEPABEHCTBA.

Pemrate nuHeiliHble u KBaJApaTHbIC YPaBHCHUA, YPABHCHUA, CBOAAIIUCCA K HHUM, I[p06HO-
PpalOHAJIbHBIC YPABHCHUS.

PemraTe HecnoskHBIE KBaJIpaTHbLIC YPABHCHUA C IIApAMCTPOM.

Pemrate nmHeiiHbIC HCPAaBCHCTBA, KBAaJApPaTHLIC HCPABCHCTBA, HWCIIOJbB30BATL MCTOI
HHTCPBAJIOB, I/I306pa)KaTb pEeUICHUEC HCPABCHCTB Ha YHCJIOBOM HpﬂMOfI, 3aIlIMCBIBATL PCIICHUC C
IIOMOIIBIO CUMBOJIOB.

Pemate cucteMbl IByX JIMHEMHBIX YPaBHEHHMM C JBYMs NEPEMEHHBIMU M CHCTEMBI JBYX
YpaBHEHUH, B KOTOPBIX OJIHO YPAaBHEHUE HE SABJISETCS JIMHEHHBIM.

PemraTe HeclnoKHBIE CHCTEMBI HETHHEHHBIX ypaBHeHI/Iﬁ C IMapaMcTpOM.

[TpuMeHSATh METOABI PAaBHOCHIIBHBIX TPe0Opa30BaHuil, 3aMEeHBI TEPeMEHHOH, TpadUIecKoro
METO/Ia NIPY PENIEHUH YpaBHEHUM 3-1 U 4-i1 cTeneHei.

Pemrate cucTeMbl TUHEHHBIX HEPaBCHCTB, CUCTCMbI HCPABCHCTB, BKIIIOYAIOIINUEC KBAAPATHOC
HCPABCHCTBO, I/I306pa)KaTL PCUICHUEC CUCTEMbI HCPABCHCTB Ha YHUCIOBOM HpHMOﬁ, 3al1iMChIBaThb
PEICHUE C TIOMOUIBIO CUMBOJIOB.



Pemiate YpaBHCHUS, HCPABCHCTBA U UX CUCTCMBI, B TOM YUCJIC C OTPAHUYCHUAMU, HAIIPUMCD,
B IICJIBIX YHCIIaX.

IIpoBOAMTE UCCIIEI0BaHNS YPABHEHUM U CUCTEM YPAaBHEHMI, B TOM YHUCIIE C IPUMEHEHUEM
rpaduyueckux mpejcTaBieHUi (yCcTaHaBIMBaTh, UMEET JIM YpPaBHEHHE WM CHCTEMa ypaBHEHUU
pELIEHHUs, ECIIU UMEET, TO CKOJIBKO, U IIPOUEE).

Pemate TekcTOBBIE 3agaun  aireOpanyecKUM CIIOCOOOM C IOMOUIBIO COCTABIICHMS
YPaBHEHUM, HEPABEHCTB, UX CUCTEM.

Hcmons30BaTh YpPaBHCHUA, HCPABCHCTBA U UX CUCTEMBI IJId COCTABJIICHUA MaTeMaTHIeCKOM
MOJCIN peanLHoﬁ CUTyallun WJIA HpHKHaﬂHOﬁ 3aa4yv, HHTCPIPETUPOBATL IIOJIYUCHHBIC
PE3YIIBTATHI B 3aJAHHOM KOHTCKCTC.

147.4.5.3.4. UucnoBele OCIEN0BATEILHOCTH U IIPOTPECCHUM.

OnepupoBaTb NOHATHUAMU: 3aBUCUMOCTb, QYHKIUSA, Tpaduk GyHKOUH, OpsMas
OPONOPLHUOHATIBHOCTD, JIMHEHHass (yHKIUSA, oOpaTHas MNPOMOPIUOHANIBHOCTh, Mapadona,
runepoosa, KyCouHo-3aJaHHast (PyHKLHUS.

HccnenoBaTh QyHKLIHIO MO0 ee rpaduKy, YCTaHaBIMBAaTh CBOMCTBAa (PyHKIMiI: 00IacTb
onpesieNieHusl, MHOXECTBO 3HAYeHUH, HynIM (QYHKUWH, HPOMEXYTKH 3HAKOIMOCTOSHCTBA,
OPOMEXYTKH BO3pacTaHUs U yObIBaHUS, YETHOCTh U HEUETHOCThb, HAUOOJbIIEE U HaUMEHbIlIEEe
3HAYEHUS, ACUMIITOTHI.

Pacrnio3HaBaTh KBaIpaTHYHYIO (QYHKIUIO 110 (popMyJie, IPUBOAUTH PUMEPHI KBAAPATHUHBIX
(GyHKIUH U3 peaabHON KU3HU, PU3UKU, TEOMETPUH.

Onpenensate nojoXKeHHe rpaduka KBaApaTUYHOW (QYHKUMM B 3aBUCUMOCTH OT €€
K03 HULIIEHTOB.

Crpouts rpaduk KBaApaTHUHON (PYHKIIMU, ONMUCHIBATH CBOMCTBA KBAAPATUYHON (YyHKIIUU
o ee rpaduky.

Hcmons30BaTh CBOMCTBA KBaI[paTI/I‘-IHOI\/'I (by'HKI_II/II/I IJId pCHICHU 3aaa4.

Ha npumepe KBaJAPaTUYHOMN byHKIUN CTPOUTH rpaduk byHKIIN

Y af (kx O b) W ¢ ¢ nomommmio npeoOpaszoBanuii rpaduka pyaxuuu Y S(x).

WnmocTpupoBaTh ¢ MOMOLIbIO Tpaduka peaibHyH 3aBUCHUMOCTb MJIM TPOLECC MO HUX
XapaKTepUCTHKAM.

147.4.5.3.5. ApudmeTndeckas u reoMmeTprIecKas IPOrPECCHH.

OnepupoBaTh TOHATHUSMHU: TIOCIECIOBATEIBHOCTh, apu(MeTHyecKkas M TEeOMETpUYCCKas
IPOTPECCHUH.

3amaBarh TOCJIENOBATEIILHOCTH PAa3HBIMU CIIOCOOAMU: OIMUCATENbHBIM, TaOTUYHBIM, C
MIOMOIIBIO (POPMYJIBI N-TO YICHA, PEKYPPEHTHBIM.

BBIMONHATE BBIYUCIIEHUS] C HCIONB30BaHHEM (OPMYN N-TO YieHa apuPpMETHUYeCKOl H
F€OMETPUUYECKON MPOTrPECCUM, CYMMBI ITEPBBIX N YJIECHOB.

I/1306pa>1<aTL YJICHBI ITOCJICA0BATCIBHOCTH TOYKaAMH Ha KOOpIII/IHaTHOﬁ IIJIOCKOCTH.



Pematp 3a1auu, CBA3aHHBIE C UNCIIOBBIMH IOCJIEI0BATEIBHOCTIMH, B TOM YHUCIIE 33]1a4M U3
peanbHOM JKU3HHU (C UCTIOIb30BAaHUEM KAJIbKYJISATOPA, HU(PPOBBIX TEXHOJIOTUM).

Pacrnio3HaBaTh ¥ MPUBOJIUTH MPUMEPHl KOHEUYHBIX U OECKOHEUHBIX MOCIIEI0BaTEIbHOCTEH,
OTpaHMYEHHBIX  IOCJIEJ0BAaTEIbHOCTEH,  MOHOTOHHO  BO3pacTarouxX  (yObIBaOLINX)
NOCIIEA0BATEIBHOCTEN.

Nmets NpeaACTaBJICHUE O CXOAUMOCTH IIOCIECAOBATCIBHOCTH, YMCTb HaXOAWUTh CYMMY
0eCcKOHEeUHO yObIBaroIIeii FeOMETPUYECKOM MPOTrPECCHH.

HpI/IMeHSITI) METO MaTeMaTHIeCKOM HHAYKOWHW IIPU pCIICHUA 3a/1a4.

147.5. PepepanbHaa paboyas nporpamma yyeb6Horo kypca "eomeTpua" Ha
yrnyo6neHHom ypoBHe B 7 - 9 knaccax (manee COOTBETCTBEHHO - nporpamma
y4yebHoro Kypca "NeomeTpusa", y4ebHbIN KypcC).

147.5.1. [logcauTenpHasd 3aUCKA.

147.5.1.1. 'eomeTpus Kak OJIMH U3 OCHOBHBIX Pa3AeJiOB MIKOJIbHON MaTEMATUKH, UMEIOIINAN
CBOEH LIeNbI0 00ECTIeYnTh M3YUYEeHHE CBOMCTB M pa3MepoB (UTYp, UX OTHOLIECHHH M B3aUMHOE
pacCIlOJIOKEHNE, OIMPAETCS HA JIOTMYECKYIO, JI0KA3aTENbHYH JUHUIO. L[eHHOCTh H3ydeHHus
TreOMETPUH Ha YPOBHE OCHOBHOT'O O0IEro 00pa3oBaHMs 3aKII0UAETCS B TOM, YTO 00ydaronuics
YUUTCSl TPOBOAMTH JIOKA3ATENIbHBIE PACCYKIEHUSA, CTPOUTH JIOTMYECKHE YMO3AKIIOUYEHHS,
JIOKa3bIBaThb HMCTUHHBIE YTBEPKIEHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJIUTH
paccyaeHus "oT MPOTUBHOrO", OTIMYATh CBOMCTBA OT MPU3HAKOB, (HOPMYIUPOBATH OOpaTHBIE
yrBepkaeHus. Ocoboe 3HaueHUe JO0Ka3aTeNbHas JUHHUA MMEET Ui YIiyOJIEHHOro HM3Yy4YeHHUs
MaTeMaTHKH.

147.5.1.2. llenpto n3y4eHusi TEOMETPUN SABISETCS UCIIONB30BAHKE €€ KaK HHCTPYMEHTA IIPU
pElIeHNH KaK MaTeMaTHYECKUX, TaK U MPAKTUYECKUX 3a/]1ay, BCTPEUAIOIINXCS B peabHOMN JKHU3HHU.
OOyuaromuiics 10JKEH HayUYUThCs ONPENeNIATh TeOMETPUUECKYI0 (PUrypy, ONUCHIBATH CIOBAMU
YepTexX WIN PUCYHOK, HAWTH MJIOLIAAb 3€MEJIbHOI0 YYacTKa, PaCCUYUTHIBATH HEOOXOIUMYIO UTUHY
OINITOBOJIOKOHHOTO Kalens miu Tpedyemble pa3Mmepsl rapaxa s aBromoouss. [Ipu permenuun
3a/la4 MPaKTUYECKOro XapakTepa OOydYaromMiCs YYUTCS CTPOUTh MaTeMaTUYECKUe MOJENd
peanbHBIX KU3HEHHBIX CUTYAIUH, TPOBOAUTH BHIYMCICHUS M OLIEHUBATh MOJTYUYECHHBINA pe3ybTarT.

147.5.1.3. OcoGeHHOCTh y4eOHOTr0 Kypca YIIyOJIeHHOTO M3Y4YEHHUS TEOMETPUH COCTOUT B
TOM, YTO OOYyYaloluecss He MPOCTO 3HAKOMSTCS C ONPECICHHBIMH TOHATUSMHU, & YBEPEHHO
oBJiasieBaroT UMHU. CyIIECTBYIONIME TEMbI POTPaMMbl 0a30BOT0 Kypca FreOMETPUH M3ydJaroTCs Ha
Oosee TmyOOKOM ypoBHE, a 0Oydaromuecs MPUOOPETAIOT YMEHHs, IOMOTAIOIINEe UM YBEPEHHO
IPHUMCEHATH CBOU 3HAHHA HEC TOJIBKO B MAaTEMATHUKE, HO M B CMCKHBIX MPEAMETAX, MPEKIAC BCECTO
¢uszuke u WHPOpPMATHKE, a TaKKe IMOJb30BAThCSA IMOJYYCHHBIMH 3HAHUSAMH TIPU PEIICHUU
MPAKTUICCKUX 33]1a4.

147.5.1.4. CornacHo yueOHOMY IJIaHy B 7 - 9 Kjlaccax M3ydaeTcsl yriiyOJeHHbIN yueOHbIH
Kypc "['eomeTpus", KOTOpBIN BKIOYAET CIEAYONIME OCHOBHBIE pa3zieisl coaepxkanus: "Havana
reomerpun", "Tpeyronsuuku", "OkpyxHocTs", "Hersipexyronpuuku", "Ilonobue", "DnemMeHThI
tpuronomerpun", "Ilnomanu", a Takxe "Merox xoopaunat", "Bekropsl", "IIpeobpazoBanus
IUIOCKOCTH".

147.5.1.5. O6miee YuCIO 4YacoB, PEKOMEHIOBAHHBIX IS H3y4YeHUsS Yy4eOHOTO Kypca
"T'eometpus", - 306 yacos: B 7 kiacce - 102 gaca (3 gaca B Hezienio), B 8 kiacce - 102 gaca (3 gaca
B Hegeno), B 9 kimacce - 102 gaca (3 gaca B HeZelio).



147.5.1.5.1. Bo3Mo)kHa KOpPPEKTHPOBKAa OOIEro 4Mcjia 4YacoB, PEKOMEHJOBAHHBIX JUIS
M3y4eHUs y4eOHOro Kypca, C YyYEeTOM HHIUBUAYAIFHOTO TIOJXO/Ja 00pa3oBaTeIbHBIX
OpraHu3anyil K yriayOJIeHHOMY M3YyYeHHIO F€OMETPUH, B paMKax COOIIOJEHUS TMTHeHUYECKHX
HOPMaTHBOB K HEJIETLHON 00pa30BaTeIbHOM HArpy3Ke.

147.5.2. Coneprxanue oOydeHus B 7 Kiacce.
147.5.2.1. Hauana reomeTpuu.

HcTopus BO3HUKHOBEHUS U pa3BUTHs reomeTpuu. HauanbHble noHATHA reoMeTpun. Touka,
npsiMasi, OTpe30K, Jiyd. [ToHsTHE 00 akcrome, TeopeMe, J0Ka3aTeNIbCTBE, ONPEACICHUN.

Bzaumuoe PACIIOJIOKCHHUE TOYCK Ha HpSIMOfI. I/I3MepeHI/IC IJIMHBL OTPE3Ka, PACCTOAHUC
MCKIY TOYKaMHU.

ITonymnockocte U yros. Buasl yrinos. M3mepeHue BenuuuH yrioB. BeprukaibHble U
cMexHble yribl. [lapamienbHble M NEpIEHIUKYISpHBIE IpsMble. PaccTosHMe OT TOYKM 110
npsiMoil. buccekrpuca yria.

Jlomanas. Bunpel nomasbix. JlimHa  somaHoi.  MuoroyronbHukn.  [lepumerp
MHOTOyrojbHuKa. [IoHATHE O BBIMYKIIBIX U HEBBIIYKJIBIX MHOTOYT OJIbHUKAX.

[lepBuuHbIe MpeACTaBIECHUS O PABEHCTBE PUTYp, UX PACTIOTIOKEHUU, CHMMETPHH.
IIpocreiimme nocrpoenus. MHCTpyMEHTBI U1 U3BMEPEHUM U IIOCTPOCHUM.
147.5.2.2. TpeyroJbHUKHN.

Buast TPEYTOJIbHUKOB: OCTpPOYTOJIbHBIE, MPSIMOYTOJIbHBIE, TYHOYTOJIbHBIE,
paBHOOEIPEHHbIE, paBHOCTOpOHHHUE. Menana, OMCcCeKTprca U BbICOTa TPEYTOJIbHUKA.

PaBeHcTBO TpeyronbHUKOB. [lepBblii M BTOpPOM NpHU3HAKKM PABEHCTBA TPEYTOJbHUKOB.
PaBHOOeipeHHBIE TPEYroNbHUKM UM HMX cBoOWcTBa. [Ipu3Hak paBHOOEIPEHHOTO TPEYrOJbHUKA.
Tperuit npu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHoOIIIEHHS MEXIYy CTOPOHAMH WM YTJIaMHU TPEYroJibHHKa. HepaBeHCTBO TpeyroiabHUKA.
HepaseHcTBO 0 IIMHE JIOMAaHOM.

CumMmetpuunblie ¢purypsl. OCHOBHBIE CBOMCTBA oceBoi cummeTpuu. [Ipumepsl cummeTpun
B OKPY’KaIOIIEM MUDE.

147.5.2.3. [TapannenbHble npsiMbie. CyMMa yrii0B MHOTOYTOJIbHUKA.

[TapaninenbHOCTh HPSIMBIX, MCTOPUYECKHE CBEACHMsI O IocTynare EBkiauaa u o poau
JloGaueBCcKOro B OTKPBITUM HEEBKIMIOBOM reoMerpuu. CBOWCTBA M NMPU3HAKK MapaljieNIbHbIX
npsiMbIx. Cymma yriioB TpeyrosibHUKa. BHenHue yrisl TpeyroiabHuka. CyMMa BHYTPEHHHX YIJTIOB
MHOT'OYTOJIbHUKA U CYyMMa BHEUITHUX YTJIOB BBITYKJIOI'O MHOTOYTOJIbHUKA.

147.5.2.4. IIpsamoyrosbHble TPEYTOJIBHUKH.
[Tpu3Haku paBeHCTBA NPSIMOYTOJIBHBIX TPEYroJbHUKOB. [lepreHAnKynsp ¥ HaKIOHHAS.
CBoiicTBO MeauaHbl MPSIMOYTOJBHOTO  TPEYTOJIbHUKA, TMPOBEIEHHOW K TUIOTEHY3eE.

[IpssMOYTOIBHBIN TPEYTOIBHUK C yIiIOM B 30°.

147.5.2.5. OKpy>XHOCTb.



[ToHsATHA OKPYKHOCTU U Kpyra. DJIEMEHThI OKPYKHOCTH U Kpyra: UEHTp, paauyc, TuaMeTp,
XO0pJia, UX CBOMCTBA. B3auMHOe pacnonokeHrne OKpy>KHOCTH U nipsiMoi. KacaTenbHas u cekyias
K OKpY>KHOCTU. OKPY>KHOCTh, BOUCaHHAas B yroil. [Ipocreiime nocTpoeHus ¢ HOMOIIBIO IUPKYJIS
U JINHEUKHU.

147.5.2.6. 'eomeTpruueckne MecTa TOYEK.

[TonsiTue 0 reoMerpuueckoM MecTte To4yeK. [Ipumepsl reoMeTpHuuecKnxX MeCT TOYEK Ha
IJIOCKOCTH. buccekTpuca yria u CepeuHHbIN MEPIEHANKYISP K OTPE3KY KaK Fr€OMETPUUECKUE
MecTa TodeK. OnucaHHasi OKPY>KHOCTh TPEYTOJbHUKA, €€ LIEHTP. MEeTo1 reOMETPUYECKUX MECT
TOYEK MPU PELICHUH T€OMETPUUECKHUX 3a1a4.

147.5.2.7. IlocTpO€HHUs C TOMOIIBIO HUPKYJIS U JINHEUKH.

Hctopuueckue cBeaenusi. OOOCHOBAaHUS NPOCTEHIIMX MOCTPOSHMM, 3Tambl 3a/Jadd Ha
IIOCTPOEHHUS, PELICHUE 3a7]a4 HA IOCTPOCHHUE IUPKYJIEM U JIMHEUKOM.

147.5.3. Coneprxanue oOydeHus B § Kiacce.
147.5.3.1. YeTbIpeXyroJpHUKH.

[TapannenorpaMM, ero npu3HAaKW M cBoWcTBa. [IpsMoyronbHuK, pomO, KBaapar, WX
npu3Haku U cBoicTBa. Tpamenus. PaBHOOenpeHHas Tpamenusi, €€ CBOWCTBA M MpPHU3HAKU.
[IpsamoyronsHas Tpanenus. CpeaHss JIMHAS TPANELNH.

CpenHsst UHMS TpeyrojbHUKa. MeTon yJIBOeHHs MeIuaHbl TpeyrosibHHKa. Teopema o
[IEPECCUCHUH MEIMAH TPEYTOJIbHUKA.

Teopema daneca, TeopemMa O MPOMOPIUOHATBHBIX OTpe3kax. Teopema BapuuboHa st
POHM3BOJILHOTO YE€THIPEXYTOJbHHKA.

LlenTpanpHO-CUMMETPUYHBIE (DUTYPHI.
147.5.3.2. [Tomo6ue.

[TogoOue TpeyronpbHUKOB, Kod3(pduiment mogodus. [IpusHaku mogo0usi TPEyroJbHUKOB.
[Ipumenenne mogooust MPU PEIICHUH TEOMETPHUUECKUX U MPAKTUIECKUX 3a]1a4.

147.5.3.3. ITnmomane..

[TonsTe o mmomanu. CBoiicTBa TwIOMIanell reomerpudeckux ¢uryp. I[lpocrteitmue
dbopMynbl IS MJIOIAAM TPEyrojbHHUKA, MapaijernorpamMmma, pomOa u Tpameuuu. Ilnomamu
no100HbIX (huryp. OTHOIICHHE TUTOIIAIel TPEYTOJIHbHUKOB.

147.5.3.4. Teopema [Iudaropa.
Teopema [Tudaropa. [Ipumenenue Teopems! [Tudaropa npu penieHny NpakTHUECKUX 3a1a4.
147.5.3.5. Di1eMeHTBI TPUTOHOMETPHH.

CuHyc, KOCHMHYC, TaHI€HC U KOTAHI€HC OCTpPOrO yrIja NpsIMOYIOJbHOTO TPEYIOJIbHMKA.
Tpuronomerpuyeckue Qynkuuu yriaoB B 30°, 45° u 60°. I[IpomopunoHaibHbIE OTPE3KH B
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

147.5.3.6. Y1uIBl ¥ 4ETBIPEXYTOJBHUKH, CBA3aHHBIE C OKPYKHOCTBIO.



Bnucannbsie W LIEHTpaibHBIE YTJIbl, YTOJ MEXAY KacaTelIbHOM M XOpJ0il. YTIbI MEXITY
XopaamMu n CCKYLIUMMU. Brcanurnie u OIIMCAHHBIC OKPY>KHOCTHU  TpPEYroJIbHUKAa U
4eThIpexyrojbHUKM. CBOWCTBA W TPU3HAKM BIUCAHHOTO YETHIPEXyrojbHUKa. B3aumuoe
pacronioxxeHue IByX OKpyxkHoctei. Kacanme oxpyknHocteit. OOmme KacaTelnbHBIE K JBYM
OKPY>KHOCTSIM.

147.5.4. Conepxanue o0ydyeHus B 9 kiacce.
147.5.4.1. Pemuenue TpeyrojbHUKOB.

Cunyc, kocuHyc, TaHreHc yrioB oT 0° mo 180°. OcHOBHOE TPHUTOHOMETPHUECKOE
ToxaecTBo. PopMynbl npuBeneHus. Pemenne TpeyroabHUKOB. Teopema KOCHMHYCOB U Te€opeMa
CHUHYCOB. Pemenne DPAKTUYCCKUX 3a7da4d C HUCIIOJIB30BAHHUEM TCOPEMbI KOCUHYCOB W TCOPEMBEI
cuHycoB. Penienue 3a1a4 reoMeTpuueCKOM ONTHKH.

Tpuronomerpudeckue GopMyIbl JUIsl IUIOIIAAN TPEYTroJbHUKA, apajuiesorpaMma, pomoa,
Tpaneunu. opmyna ['epona. @opmyia maomaay BEITYKIOTO YETHIPEXYTOJIbHUKA.

147.5.4.2. [TonoOue TpeyroJIbHUKOB.

Xopasl U MOAOOHbBIE TPEYTOJbHUKH B OKPYXHOCTH. Teopema 0 NMpOHM3BEIECHUN OTPE3KOB
XOpJZl, TEOPEMBbI O MPOU3BEICHUU OTPE3KOB CEKYIIHX, TEOpeMa O KBaJpaTe KacaTelbHOM.
[Ipumenenne npu pelieHnn reomeTpuueckux 3aznad. Teopembl UeBsl u Menenas. [lonstue o
TOMOTETHH.

147.5.4.3. Meroa koopAuHaT.

VYpaBHeHHE MpPsIMONW Ha IUIOCKOCTU. YTJIOBOH KOI(PGUIMEHT U CBOOOAHBIA UJIEH, HUX
reoMeTpuueckuii cMpicia. IlapannenbHOCTs M MEPHNEHAUKYISAPHOCTh MPSIMBIX (Yepe3 YTIIOBOU
K03 HULIHEHT).

VYpaBHeHue OkpyxHOCTU. HaxoklIeHue rmnepecedyeHud OKPYKHOCTEH U TpPSIMBIX B
KoopauHaTax. PopMynia paccTOSHHS OT TOUYKHM A0 mnpsmoil. Ilmomans mapamienorpamma B
KOOpAMHATAX, MOHATHE 00 OpPUEHTHUPOBAHHOH miomaau. [IpuMeHeHHe MeToga KOOpAWHAT B
MPAKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUECKUX 3a/1adax.

147.5.4.4. BexTopsl.

BGKTOPI)I Ha 110ckocTh. CIIOKEHHE W BBLIYUTAHHUE BCKTOPOB - IMpaBHJia TPECYroJIbHHUKAa U
napajenorpaMMa. YMHOXeHHe BekTopa Ha uucio. Koopnunatel Bekropa. CrioxkeHHe U
BBIYUTAaHUEC BCKTOPOB, YMHOXCHHUC BCKTOPA HA YHCJIO B KOOpAHWHATAX. HpI/IMeHeHI/Ie BCKTOPOB B
¢u3nKe, IEHTP Macc.

[Tonsitue o Gasuce (Ha MIOCKOCTH). Pa3zmoxenus BekTopoB mo Oa3ucy. CkamspHOe
MPOU3BEIEHHE BEKTOPOB, TEOMETPUUYECKUN CMBICI M BHIPAKEHUE B JIEKAPTOBBIX KOOpIWHATAX.
JMCTpUOYTUBHOCTD CKAJIIPHOTO Tpou3BeneHus. CKasIpHOEe MPOU3BEIACHUE M MPOCIUPOBAHMUE.
[IpumeHeHne CKaIsIpPHOTO MPOU3BEACHHS BEKTOPOB /ISl HAXOXKICHHS JUIMH M yrioB. PemnieHue
TCOMETPHUICCKUX 3aaa4d C IOMOIIBIO CKAIIAPHOT'O IMTPOU3BCACHUAA.

147.5.4.5. InuHa OKpy»XHOCTH M ILIOIIAb Kpyra.

[IpaBunbHBIE MHOTOYTONIBHUKH. J[JIMHA OKpYKHOCTH. ['pagycHas u paaunaHHas Mepa yria,
BBIYMCIICHUE [UIMH AYyr OKpyxkHocred. Ilmomane kpyra, cexropa, cermeHra. Mcropuueckue
CBeJIeHUS 00 M3MEPEHNH JUTMHBI OKPY>KHOCTH U TUTOIIAIN KPYyTa.



147.5.4.6. JIBym>keHUS INIOCKOCTH.

Lentpanpnas cummerpus. LlenTpanbHo-cumMmeTpuunble ¢urypsl. [loBopor. OceBas
cumMeTpust. GUrypel, CAMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOU ocu. IlapaiiensHelii mepeHoc.

[TonsiTe nBUXEHUST W ero cBoiMcTBa. PaBeHcTBO ¢uryp. IlposiBneHuss cumMMmerpuu B
IPUPOJIE, JKUBOMMCH, CKYyJIbNType, apxurekrtype. Kommosuuumm nBuxkeHuil (mpocteimue
npumepsl). [IpuMeHeHne B reoMeTpruyecKux 3a1avyax.

147.5.5. IlpenmeTHble pe3yabTaThl OCBOEHHS ITporpamMmbl yueOHoro kypca "I'eomerpus”.

147.5.5.1. IlpenmeTHble pe3ynbTaThl OCBOEHHUS MPOrpamMMbl Y4eOHOTo Kypca K KOHILY
o0yueHus B 7 Kiacce.

Pacrio3naBaTh U3ydeHHbIE TIE€OMETPUYECKHE (UIypbl, ONpeNeisTh HX B3aUMHOE
pacrosiokeHue, U300pakaTb FeOMEeTpHUECKUE (PUTYPHI, BHITOIHATH YEPTEKH MO YCIOBHIO 331a4H.
W3mepsaTe AMHENHBIE U YIVIOBBIE BEJIMYMHBIL. Pemars 3aaun Ha BBIYHUCIECHHE JUIMH OTPE3KOB U
BEJIMYUH YIJIOB.

[IpoBOINTE NPUKUAKY W OLEHKY JIMHEWHBIX W YIJIOBBIX BEIMYMH IPEIMETOB B PEATbHOU
KHU3HH, pa3MEepoOB MPUPOAHBIX OOBEKTOB. Pa3nnuare pasmepsl 3TUX OOBEKTOB MO MOPSAKY
BEJINYUHBI.

CTpOI/ITB YCPTCIKU K TCOMCTPUICCKUM 3aJavaM.

ITons30BaThCS IMpU3HAKaMKU PpPaBCHCTBa TPCYTrOJIbHHUKOB, MCIIOJIb30BAaTh IIPU3HAKU U
CBOMCTBaA paBHOGCI[pCHHBIX TPCYTOJIbHUKOB IIPpHU PCIICHUU 3a1a4.

HpOBOJII/ITI) JIOTUYCCKHE PACCYKIACHHA C UCITIOJIB30BAHUCM I'COMETPUUCCKHUX TECOPEM.

Ilonb30BaTbcs MpPU3HAKAMM PABEHCTBA IPAMOYIOJIBHBIX TPEYTrOJIbHUKOB, CBOWCTBOM
MEJIMaHbl, IPOBEACHHOW K THUIIOTEHY3€ NPSIMOYIOJBHOIO TPEYrOJbHUKA, B PpEIICHUHU
FeOMETPUUYECKHUX 3a/a4.

OmnpenensTe nmapajuiebHOCTh MPSIMBIX C MOMONIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cexymasd. OnpenensaTe NapauleIbHOCTh MPSMBIX C IOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSIMOM J10 TOYEK JPYTOM IMPSIMOM.

Pemrate 3agaun Ha KiIeT4aTOM 6yMare.

[IpoBOANTHL BBIYMCIEHHUS M HAXOAWUTh YHUCIOBbIE M OYyKBEHHbIE 3HAYEHHUS YIJIOB B
TEOMETPUUYECKHX 3aJla4aX ¢ UCIOJIb30BAHMEM CYMMBI YIJIOB TPEYTOJBHUKOB U MHOTOYTOJIbHUKOB,
CBOICTB yTJI0B, 00pa30BaHHBIX TP IEPECEUCHHUH ABYX TapaUIEIbHBIX MPSIMBIX ceKyIiel. PemaTth
[IPAKTUYECKUE 3a7a4l Ha HaXOKICHHUE YIJIOB.

Bnagers nonsituem 'reomerpuueckoe wmecto Touek" (nmanee - I'MT). Omnpenensth
OMCCEKTPUCY YTIIa M CePeAMHHBINA MepneHIuKysip K orpe3ky kak ' MT. Ilonb30BaThecs MoHATHEM
I'MT npu noka3aresnbCcTBe FeOMETPUUECKUX YTBEPKICHUM U IIPU PELICHUH 3a/1a4.

@opMyIHpPOBATH ONPEEICHUS OKPY>KHOCTU M KpPyra, XOpAbl U JUAMETPa OKPYNKHOCTH,
YBEPEHHO BJIaJIETh X CBOMCTBAMH. ¥ METh JJOKA3hIBATh U IPUMEHSThH 3TH CBOMCTBA NP PEIICHUHN
3ajad.

BJ'IaJIeTI) MMOHATHUEM OIIMCAHHOM OKOJIO TPEYTroJIbHUKA OKPYKHOCTHU, YMCTH HAXOJUTH €€



neHtp. JlokaspiBaTh M HCHOJIB30BATh (PAKTBI O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYTOJIbHUKA
MIEPECEKAOTC B OJHOM TOYKE, XU O TOM, YTO CEpPEAMHHBIE MEPHEHIUKYISPBI K CTOPOHAM
TPEYTOJIbHUKA [IEPECEKAOTCS B OJHON TOUKE.

Bragerp moHATMEM ~KacaTeNbHOW K  OKPYXXHOCTH, IIOJb30BAThCSI TEOPEMOM O
NEPIEHANKYJISIPHOCTU KacaTelbHOM M pajguyca, POBEACHHOIO K TOYKe KacaHus. Jloka3bIBaTh
PABEHCTBO OTPE3KOB KACATCIBbHBIX K OKPYXHOCTH, IMTPOBECACHHBIX U3 O)IHOﬁ TOYKH, U IPUMCHATH
9TO B PELICHUH F€OMETPUUYECKUX 3a/ad.

JIOKaSBIBaTI) U TIPHUMCHATH HpOCTGﬁHIHG TCOMETPHUUCCKUE HCPABCHCTBA, IMOHHUMATh HX
HpaKTI/I‘-IeCKI/Iﬁ CMBICIJI.

HpOBOJII/ITI) OCHOBHBIC TCOMECTPHUYCCKUEC ITOCTPOCHUS C ITIOMOIIBIO MUPKYJIA U JIMHENKU.

147.5.5.2. TlpenmeTHBIE pe3yNbTaThl OCBOCHHUS MPOTpamMMbl Y4eOHOTO Kypca K KOHILY
oOydeHnus B 8 Kiacce.

Pacno3naBaTh OCHOBHBIE BH[bI YETBIPEXYTOJIBHUKOB, UX JJIEMEHTBI, IOJIB30BAaTHCA HUX
CBOMCTBAMM IIpM PpEIICHWH TE€OMETPUYECKMX 3aj1ad. Pa3znuuare MNpuU3HAKM W CBOMCTBA
napajjenorpaMMa, pom6a M IpSMOYTOJbHMKA, JTOKa3blBaTh MX W YBEPEHHO NPUMEHSTH MpHU
pEeLIEHNN TEOMETPUYECKHX 3a]1a4.

Hcnons30BaTh CBOMCTBA TOYKH nepeceucHuss MEauaH TpPCYroJIbHUKa (ueHTpa MaCC) B
PEIICHNHU 3a/1a4.

Brnagets moHsTHEM CpeqHEN JMHUU TPEYTONbHUKA U Tpamleluy, MPUMEHITh UX CBOHCTBA
IpU pelIeHUH TeoMmeTpuyeckux 3adad. Mcnonp3oBaTth Teopemy Daneca U TeopemMy O
MPOMOPIIMOHATLHBIX OTPE3KAX, MPUMEHSTh UX JJIs PEIICHUS MPAKTUYECKUX 3a/1a4.

Pacrio3naBaTh IIeHTpaIbHO-CUMMETPUYHbIE (GUTYpPbHl U HCIOJIb30BaTh MX CBOMCTBa INpHU
pelIeHuu 3a1ay.

Brnagets noHaTusaMu nogo0ust TpeyrojibHUKOB, K03 uirenTa nogoous, COOTBETCTBEHHBIX
9JIEMEHTOB MOAOOHBIX TPEYTOJIbHUKOB. MIMETh MpeacTaBieHre o0 MpeoOpa3oBaHUM MOJ00US U O
nonobHbIx (Qurypax. [lonb3oBaTbesi NpuU3HAKaMHM TMOAOOHMS TPEYTOJbHUKOB MpPH PEIICHUU
reOMETpUUYECKUX 3anad. JlokasplBaTh W IPUMEHATH OTHOLIEHMS IPONOPLUOHAIBHOCTH B
MPSIMOYTOJIbHBIX TPEYrojibHUKAX. [I[puMeHsaTs mogo0ue B MPaKTUUECKUX 3a7a4ax.

BeBoguTh M Hcmonp30BaTh mpocreiiimue (opMyJabl UIA  IJIOUIAJU  TPEyrojbHHKa,
napaienorpamMma, pomba W Tpanenuu. BerauciasaTe (pazaudyHbIMH CHIOCO0AMH)  TIJIOMIAb
TPEyrojbHUKAa W IUIOMAJAM MHOTOYTOJBbHBIX (Uryp (IOJB3ysCh, TJe HEOO0XOIUMO,
KaJIbKYJISTOPOM). 3HAaTh OTHOILIEHUE IUIoUaiel MoA0OHBIX (GUTYp U MPHUMEHSTh NPU PElIeHUN
3a1a4. [IpuMeHATH MOMy4YeHHbIE YMEHUS B IPAKTUUECKUX 3a7a4ax.

[Tonb3oBatbes Teopemoii [Tudaropa 1id pemeHNs reOMETPUUECKHUX U MTPAKTUYECKHX 3aay.
Crpoutp MaTeMaTHUECKyI0 MOJEIb B INPAKTUYECKUX 3a/Jaydax, CaMOCTOSITENIBHO IPOBOIUTH
YepTek U HaXOJUTh COOTBETCTBYIOILIUE JITTUHBI.

Bitagers noHATHEM BIMCAHHOIO U LIEHTPAJIBHOIO YIJa, yIila MEKy KacaTeJIbHOU U XOpI0H,
ONMCAaHHOM M BIIMCAaHHOM OKPYKHOCTH TPEYTOJIBHUKA W YETBIPEXYTOJIbHUKA, MPUMEHATH HX
CBOMCTBA IIpU PELICHUH 3a/1a4.

HpI/IMeHSITI) IIOJIYUCHHBIC 3HAHUA Ha IPAKTHUKE - CTPOHUTHh MATCMATHUYCCKUC MOACIIN IJIA
3aaad peanLHoﬁ JKU3HU U IPOBOJAUTH COOTBCTCTBYIOIIUC BBIYUCICHUA C IPUMCHCHUCM HOIIO6I/ISI



U TPUTOHOMCTPUU (HOJ’IB3y5[CB, rac HCO6XOI[I/IMO, KaJ'IBKyJ'I}ITOPOM).

147.5.5.3. IlpenmeTHble pe3ynbTaThl OCBOEHHUS MPOrpamMMbl Yy4eOHOTO Kypca K KOHILY
o0yuenus B 9 kiacce.

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMHU OCTPHIX YIJIOB, YMETh HaXOAMTh C UX IOMOIIbIO
pa3MyHbIE  BJIEMEHTHl  NPSAMOYTOJIBHOTO  TpeyroibHHka ("pemeHue  MpsiMOYroJbHBIX
TpeyroiabHuKoB"). HaxoauTs (C MOMOIIBIO KaJbKyJSATOPA) UIMHBI U YIJIbl JUIsI HETaOIMYHBIX
3HA4YCHU.

ITons30BaThCSA (i)OpMy.]'IaMI/I MPUBCACHUA U OCHOBHBIM TPUTI'OHOMCTPHYCCKHUM TOXICCTBOM
JJI HaXOXIACHU A COOTHOIICHUM MCKAY TPUTOHOMCTPUICCKUMU BCIMYNHAMU.

Jloka3pIBaTh TEOpEMY CHHYCOB U TEOpPEMY KOCHHYCOB, IPUMEHATb WX JJISl HaXOXKJEHUs
pa3IMYHBIX ~ 3JEMEHTOB TpeyroibHHKa ("pelieHue TpPeyrojbHUKOB"), TMpH  peIIeHUH
reoMeTpHUYecKUX 3aaad. [[puMeHsTh noyuyeHHbIe 3HAHUS [TPH PEIICHUN TPAKTUUECKUX 3ajau.

IIpuMeHITh TPUTOHOMETPHUIO B 33JaYax Ha HAXOXJACHHE IUIOIIAJH, BBIBOJUTH U BIAJETh
TPUTOHOMETPUUECKUMHU (opMyTamMH s IJIOLWAAU TPEYrojibHUKA, MapajieiorpamMma, pomoa,
Tparenyy, BHIBOOUTh M NMPUMEHATh (opmyny ['epona u dopmyny Juis MIOLIAAX BBITYKIOTO
YEeThIPEXYTOJIbHUKA.

HMets npeacraBieHue 0 TOMOTETUH, IPUMEHATH B IIPAKTUYECKUX CUTYALMAX.
Hcnons3oBatk Teopemsl UeBbl 1 MeHemnas pyu peIeHUH 3a/1a4.

Hcnonb30BaTh TEOPEMBI O BIIMCAHHBIX YIJIAaX, yTiaaxX MEXIy XOopJamH (CEKyIIMMU) U yTIie
MEXy KacaTeJIbHOW U XOpJ0H MPU PENIEHUH T€OMETPUIECKUX 3a1ad. JloKka3bIBaTh U MPUMEHATH
TEOPEMBI O MPOU3BEICHUU OTPE3KOB XOPZA, O IMPOU3BENEHUU OTPE3KOB CEKYIIUX, O KBaApaTe
KacaTeJIbHOM.

Bnanere moHsATHEM KOOpAMHAT Ha IJIOCKOCTH, PaboOTaTh C ypaBHEHHEM IMpsMON Ha
IUIOCKOCTH. BrnaneTs MOHATUSAMU yTiI0BOro K03 ¢uiueHTa U cBOOOJHOIO 4iieHa, TOHUMAaTh MX
TE€OMETPUYECKUH CMBICT M CBSI3b YIJIOBOTO KOX(QQHIMEHTa C BO3PACTAaHMEM U YObIBAaHHEM
JUHEMHONM (QYHKIMH. VYMeThb pelarh METOJOM KOOpAMHAT 3aJauyd, CBSI3aHHbIE C
NapaJUIEIbHOCTBIO U NMEPINEHIUKYIAPHOCTBIO IPSIMBIX, IIEPECCUCHUEM IPSIMBIX, HAXOKICHUEM
TOYEK NIEPECEUCHHUS.

BpIBOIUTE M BIIaIETh YPaBHEHUEM OKPYXKHOCTHU. MCIonb30BaTh METOA KOOPAMHAT IS
HaXO0XJICHUS MepeceueHuil OKpY>KHOCTEH U NpsAMbIX. BianeTs popMynaMu paccTosTHUS OT TOUKU
JI0 TIPSIMOH, TUIOINAAM MapajijieorpaMMa B KOOpJMHATaX, UMETh MOHATHE 00 OpUEHTUPOBAHHOU
momaau. [loap30BaTbcsi METOAOM KOOPJAMHAT HA IUIOCKOCTH, NPUMEHATH €r0 NPU PELICHUU
FEOMETPUYECKUX U IMPAKTUYECKUX 3anad. [IpuMmeHATs MeToj KOOpAMHAT B IPAKTHUKO-
OPHUEHTHPOBAHHBIX T€OMETPUUYECKHUX 3a/1a4ax.

BJ'Ia)IeTB TIOHATUCM BCKTOPA. YMeTh CKJIaJIbIBATh U BEIYUTATh BEKTOPbI, YMHOKATh HA YUCJIO,
BJIAACTh IpaBWJIaMM  TPEYTOJbHUKa HW  IapajuiejiorpamMma. BJ'Ia}IeTI) MPAKTUICCKUMHU
HUHTCPIIPETAIUAMU BCKTOPOB. YBepeHHo MOJIb30BATHCA KOOpAWHATAMH BCKTOpA. BHa)ICTB
CJIOKCHHUEM M BBIYMTAHUEM BECKTOPOB, YMHOXCHHUCM BCKTOPA HA YUCJIO B KOOpAWHATAaXxX.

Nmets mpenctaBinenue o Oaszuce (Ha MmIOCKOCTH). PackmanbiBaTh BEKTOpHI MO Oas3ucy.
PacknanpiBaTh BEKTOPHI CHIT C TIOMOIIIBIO MPOESITUPOBAHUS U TPUTOHOMETPUYECKIX COOTHOIIICHUM.
[IpuMeHsTh MOoTy4YeHHBIE 3HAHUS B TPOCTEUIINX (PU3UUECKUX 3aauax.



Bnaaets NOHATHEM CKaJSIPHOTO MPOU3BEACHUS BEKTOPOB, [IOHUMATh €0 T€OMETPUUYECKUI
CMBICT U YBEPEHHO IIOJIb30BaThCS €ro BBIPAXKEHHEM B JIEKapTOBBIX KOOpJIMHATaX. 3HATh
TUCTpUOYTUBHOCTh CKAJSIPHOTO TNPOM3BEAECHUS U €r0 CBA3b C IpoenupoBaHueM. lIpumeHsATh
CKaJISIpHOE IPOU3BE/IEHNE BEKTOPOB JUIsI HAXOXKJIEHUS JJIMH U yrioB. Pemars reomeTpuyeckue
3ala4y C IOMOIIBI0 CKAJSIPHOTO IpOW3BEAEHHUA. lcnonb3oBaTh CKaJIspHOE IPOU3BEACHUE
BEKTOPOB B ajiredpandyeckux U (U3MUECKUX 3a7a4ax.

BJ'IaJICTB MOHATHUAMU MPABUIIBHOI'O MHOI'OYTOJIbBHUKA, JJIIMHBI OKPYXHOCTH, HNJIMHBI OYT'
OKPYKHOCTH I/Iupa)II/IaHHOﬁ MCPBI yTIJia, BBIYUCIIATH IUIOIIAaAb Kpyra M €ro gacted. [loanmars

cMbICi yucia < . [IpuMeHATh MMOIy4YEeHHbIE YMEHMS MPU PELICHUH MPAKTUYECKUX 3a7ad. 3HATh
UCTOPUYECKHE CBEICHUS 00 U3MEPEHUH JITMHBI OKPYKHOCTH U TUIOIIAAN KpyTa.

Nmetsp mpencraBieHne o mpeoOpa3oBaHWM IIJIOCKOCTH, O JBWXKeHUAX. Haxoauts ocw,
HEHTPbl CUMMETpHH (Uryp, [EHTPHl TOBOPOTA, HAXOAUTH KOMIO3HUIIMHM MPOCTEHIINX
npeobpazoBanuii. [[puMeHITH ABMKEHUS TUIOCKOCTH MPHU PEIICHUH T€OMETPHUECKUX 3a1a4.

[TpuMeHATH MOJTyuyeHHbIE 3HAHMUSA Ha MPAKTHUKE - CTPOMTh MAaTeMaTHUYECKUE MOAETH JUIs
3a/1a4y peaJbHOM JKU3HHU U MPOBOAUTH COOTBETCTBYIOIINE BHIYMCIEHUS ¢ IPUMEHEHHEM 000U
U TPUTOHOMETPHUECKUX (DYHKIMH (TOIB3YSACH, IJ1€ HE00X0IUMO, KAIbKYISITOPOM).

147.6. ®epepanbHaa paboyas nporpamma y4yeb6Horo Kypca "BepoATHOCTb U
cTatucTvka" Ha yrnyoneHHom ypoBHe B 7 - 9 Knaccax (aanee COOTBETCTBEHHO -
nporpamma y4ye6Horo kypca "BeposATHOCTb U cTaTUCTUKA", y4eOHbIN KypcC).

147.6.1. TloscuuTenbpHas 3aMUCKa.

147.6.1.1. B coBpeMeHHOM ITU(POBOM MHUpPE BEPOSTHOCTh M CTAaTUCTHUKA MPHOOPETAIOT BCE
OOJIBIITYI0 3HAYMMOCTh KaK C TOYKH 3PEHHS MPAKTHYECKUX IPHIIOKEHHUH, TaK U WX POJIH B
o0pa3oBaHNM, HEOOXOAMMOM KaXJIOMy 4esoBeKy. Bo3pacraer uucio npodeccuii, npu oBlaieHuu
KOTOPBIMH TpeOyeTcs xopotasi 0a30Basi HOJATOTOBKA B 00JIACTH BEPOSATHOCTH U CTATUCTHKH, TaKast
HOJTrOTOBKAa BaXKHA JUIS MPOJOIDKEHHMS OOpa3oBaHMs W JUIS YCIEIIHOM mHpodeccroHaIbHON
Kapbephl.

Kaxaplii 4e0BeK MOCTOSHHO PUHUMAET PEILIEHUS HA OCHOBE UMEIOLINXCS Y HETO IaHHBIX.
Jls 000CHOBAHHOTO MPUHATHUS PEUICHUs B YCIOBUSAX HEJOCTaTKa WIM U30bITKa MH(OpMaluu
HEOOXOMMO B TOM 4YHCIE XOpOLIO C(HOPMHPOBAHHOE BEPOSTHOCTHOE U CTATUCTUYECKOE
MbllieHHe. VIMEHHO MM03TOMYy BO3HMKJIA HEOOXOAUMOCTh (OpMUPOBAaTh y OOyYaroluxcs
(YHKIIMOHATBHYIO TPAMOTHOCTb, BKIJIIOYAIOIIYIO B ce0s YMEHHE BOCIPUHHMATh U KPUTHUECKU
aHAIM3UPOBaTh MHGOpPMALNIO, TPEICTABICHHYI0 B  pa3iMYHbIX (Qopmax, [OHUMATh
BEPOSITHOCTHBIM XapaKTep MHOTUX peajbHBbIX IIPOLECCOB M 3aBUCUMOCTEH, IPOU3BOJIUTH
MIPOCTENIINE BEPOSATHOCTHBIE PACUYETHI.

3HaKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMH IPUHIIMIIAMU cOOPa, aHAJIN3a U ITPEICTABICHHS
JaHHBIX U3 Pa3IWYHbIX cdep KU3HU OOIIecCTBa M rocylapcTBa NnpuoOuiaer olydaroummxes K
o0I11eCTBEHHBIM UHTepecaM. M3yueHne oCHOB KOMOMHATOPUKY Pa3BUBAET HABBIKU OpraHU3aLUN
nepebopa U MOJCYETa YKCiIa BapUAHTOB, B TOM YHUCIE B MPUKIAJAHBIX 3a7adyax. 3HAKOMCTBO C
OCHOBaMM TeopHH TrpadoB co3maeT MaremMaTHyeckuil QyHaaMeHT Uit  (QOpMHUPOBAHUS
KOMITETEHIMI B 001acT HHGOPMATUKH U HU(POBBIX TeXHOJIOTUN. [Ipy U3yueHNN CTaTUCTUKU U
BEPOSTHOCTH 0O0OTraliaroTcs MpeiCcTaBlIeHus] 00yJyaroluxcs O COBPEMEHHOH KapTWHE MHpa U
METOJIaX €ro HccienoBaHus, (OpMUPYETCS MOHMMAHHME pOJIM CTATUCTHKU KaK HCTOYHHKA
COLMAJIBHO 3HAYMMOM MH(OPMAIMH U 3aKJIaIbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBILIUICHUS.

147.6.1.2. B cOOTBETCTBUY C JaHHBIMH IEJISIMH B CTPYKTYpe MPOrpaMMbl y4eOHOTO Kypca



"BeposITHOCT, M CTAaTUCTHKA" OCHOBHOTO OOIIEero oOpa3oBaHUsi Ha YIIIyOJNEHHOM YPOBHE
BBIJICJIEHBI CIEAYIOIIUE COJIepKaTeIbHO-MeToanueckue JuHuu: "llpencraBieHue NaHHBIX H
omucarenbHas ctatuctuka”, "BepostHocTh", "DneMenTs KoMOMHaTOpUKK", "BBeieHNEe B TEOPHIO
rpados", "Muoxectsa", "Jloruka".

Copnepxxanne nuHuu "llpencTaBieHue AaHHBIX W OMHUCATENbHAs CTATUCTUKA" CIYKUT
OCHOBOM 11 (POPMHUPOBAHUS HABBIKOB pabOTHl ¢ MHGOPMAIMEH: OT YTCHUS U MHTEPIIPETAIIUN
uHbOpMalluK, TPEJICTAaBICHHON B Tabiuiax, Ha auarpaMMax u rpadukax, A0 cOopa,
MPEACTABICHUS U aHAIHM3a JAHHBIX C UCIIOJIb30BAHUEM CTAaTUCTUYECKHUX XapPaKTEPUCTHK CPETHUX
u paccenBaHus. Pabotas ¢ naHHBIMH, OOydarolIMecss y4aTrcs CYMTHIBATh U WHTEPIPETHPOBATH
JAaHHBIE, BBIJIBUTATh, ApTYMEHTHPOBATh M KPUTHKOBATH MPOCTEHIITHE TUITOTE3HI, PA3MBIIIUISITH HAJl
(hakTOopaMu, BBI3BIBAIOIIUMHU W3MEHUYUBOCTh, U OIEHUBATh WX BIHSIHHE HAa paccMaTpHUBAEMbIE
BEITUYUHBI U TTPOIIECCHI.

WHTynTHBHOE  TpEICTaBIEHHE O  CIy4YalHOM  W3MEHYMBOCTH,  HUCCIICIOBAHUE
3aKOHOMEPHOCTEN M TEHJEHUMH CTAaHOBUTCS MOTHUBHUPYIOLIEH OCHOBOW JUISl U3Y4YEHHUS] TEOpUU
BEpPOSTHOCTEH. bomplioe 3HaueHHE MMEIOT INPAKTUYECKUE 3aJaHUs, B YAaCTHOCTU OIIBITHI C
KJIACCHYECKUMU BEPOSITHOCTHBIMUA MOJEIISIMHU.

[ToHsiTHE BEpOSATHOCTH BBOAMTCS KaK Mepa MpaBaomofo0us ciydaitHoro coObitus. [Ipu
M3Y4eHHH y4eOHOro Kypca o0ydarouiecs: 3HaKOMSITCS € MMPOCTEUITMMHI METOJIaMU BBIYMCIICHUS
BEPOSITHOCTEH B CIy4alHBIX SKCHEPUMEHTAaX C PABHOBO3MOXKHBIMU AJIEMEHTAPHBIMU UCXOJaMU,
BEPOATHOCTHBIMU 3aKOHAMH, TO3BOJISIOUIMMH CTaBUTh W peliath Oosiee clokKHble 3ajadd. B
y4eOHBI Kypc BXOJAST HadallbHbIE MPEACTABICHUS O CIy4YailHBIX BEIMYMHAX U MX YHCIOBBIX
XapaKTepUCTHKAX.

B pamkax yueOHOTo Kypca OCYyIIECTBISETCS 3HAKOMCTBO 00YYaIOLIUXCSl C MHOXKECTBAMH U
OCHOBHBIMH OTNEpalusiMU HaJl MHOXXECTBAMH, pacCMaTPUBAIOTCS MIPUMEPbI TPUMEHEHUs TpadoB
U DJIEMEHTOB TE€OPUM MHOXKECTB JUIs pELIEHUs 3a1ad, a TaKXKe MCIOIb30BAHUSA B JPYTHX
MaTeMaTHYeCKHX Kypcax U y4eOHBIX IpeaMeTax.

147.6.1.3. B 7 - 9 xnaccax u3ydaercsi y4eOHbIH Kypc "BeposTHOCTh M cTaTHCTHKA", B
KOTOpbIM BXoASAT pazfensl: "lIpencraBneHne [OaHHBIX W OMMCATENbHAs CTaTUCTHKA'",
"BepositHOCTB", "DneMeHTsl KoMOMHaTOopuKku', "BBenenue B Teopuio rpagos", "MHoxecTBa" U
"Jloruka".

147.6.1.4. OOmiee 4YMCIO YacoB, PEKOMEHJIOBAHHBIX JUId HM3Y4YeHHsS Y4eOHOro Kypca
"BepositHocTh U cTatucTuKa", - 102 yaca: B 7 kiacce - 34 aca (1 gac B Henenio), B 8 kinacce - 34
gaca (1 gac B Heneno), B 9 kiacce - 34 yaca (1 yac B Hezenro).

147.6.1.4.1 Bo3MmoO)XHa KOPPEKTHPOBKA OOIIEro YHCIa YacoB, PEKOMEHIOBAHHBIX IS
U3y4YeHHUs Yy4eOHOro Kypca, C YyYe€TOM WHIUBUAYaJIbHOTO TMOAXO0Ja O00pa30oBaTEeNbHBIX
OpraHu3auil K yriayOJeHHOMY W3YYEHHUIO BEPOSTHOCTH M CTATUCTUKH, B paMKaX COOIIOICHUS
TUTUEHUYECKUX HOPMATHUBOB K HEAECNbHON 00pa3oBaTeIbHON Harpys3Ke.

147.6.2. Conepxanue o0y4yeHus B 7 Kiacce.

[IpencraBnenre AaHHBIX B BUie TaOmul, auarpamm. 3alojHEHME TaONHL, YTEHHE H
MIOCTPOEHHE CTOJIOMKOBBIX (CTOJIOUYATBIX) M KPYrOBBIX JuarpaMM. UteHue rpaukoB peasbHbIX
nporieccoB. M3Bneuenne nupopmauu u3 1uarpamMm 1 TaOJIull, KCIOIB30BAHNUE U HHTEPIIPETALUS
JTAHHBIX.

OmnwucarenbHas CTaTHCTHKA! cpeaHee apI/I(I)MCTI/IquKOC, MEinaHa, pasMax, HanOoJbIIee U
HanMMCHBUICC 3HAUCHU A, KBAPTHIIN, CPECAHCEC TaPMOHUYCCKOC, CPCAHEC TaPMOHUYCCKOC YN CIIOBBIX



JaHHBbIX.

[Ipumepsl cimydalHOW W3MEHYMBOCTH IIPH HM3MEPEHUSX, B MacCOBOM IIPOHU3BOJCTBE,
TEHJIEHIIMM W ClydailHble KoJieOaHus, TPYNIHPOBKA JAaHHBIX, MPEICTABICHHE CIy4ailHOU
W3MEHYMBOCTH C IIOMONIBIO TUArPAMM, YaCTOThI 3HAYEHHM, CTATUCTUYECKAS] YCTOMYMBOCTD.

I'pad, Bepmmna, pedpo. CreneHs BepuHbl. Ynciao pedep U cyMMapHasi CTENIeHb BEPIIKH.
[Tonsatue o cBsa3ubiX rpadax. [Iytu B rpadax. lemn u mukiasl. O6xox rpada (ditnepoB myTh).
[TonsTre 06 opueHTupoBaHHOM Tpade. Pemenue 3a1ad ¢ TOMOIIbIO rpadoB.

VYTBepxkaeHUss W BbICKa3blBaHMWSA. OTpULAHWE YTBEpXKIACHUS, YCIOBHBIE YTBEpXKIACHUS,
o0OpaTHbIE U PaBHOCUJIbHBIE YTBEPXKJICHHSI, HEOOXOIUMBIE U JIOCTaTOYHBIE YCIOBHS, CBONCTBA U
npu3HaKky. [ IpoTHBONIONOXKHBIE YTBEPKIAEHUS, JOKA3aTEIbCTBA OT IPOTUBHOIO.

Ciy4aiiHbplii SKCIEpUMEHT (OMBIT) M Ciy4ailHOe coObITHE. BeposTHOCTP W YacToTa
CiIy4aifHOro coObITHs. PoJIb MamoBEpOSATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUI B MPUPOJIE
U B OOILIECTBE.

147.6.3. Conep:xanue o0ydyeHus B 8 Kiacce.

MHOXk€eCTBO U TOAMHOXKECTBO. [IprMepbl MHOKECTB B OKpy:karolieM mupe. Ilepeceyenue u
o0beHeHne MHoOXecTB. [{uarpammel Diinepa. YucnoBele MHOecTBa. [IprMepsl MHOXKECTB U3
KypcoB anreOpsl M reoMmerpuu. IlepeuncieHue 3I€MEHTOB MHOXECTB C IOMOIIbIO
OpraHM30BaHHOIO Nepedopa U npaBuia yMHOKeHUsA. Dopmysia BKIOYEHHS-UCKIIOUEHUSI.

OneMeHTapHble  coObITHA.  BeposTHocTM — ciywalHbIX — coOblTuid.  OmbITBI ¢
PaBHOBO3MOKHBIMH 3JI€MEHTAPHBIMU COOBITUSMU. CirydaliHbINi BHIOOD.

W3mepenue paccewBaHHs YUCIOBOTO MaccuBa. Jlucrepcusi U CTaHIApTHOE OTKIOHEHHUE
guciaoBoro HabOopa. CBoOWCTBa JOHUCTIEPCHH W CTaHJAAPTHOTO OTKJIOHEHWs. Jluarpammbl
paccenBaHUS IBYX HaOIIO1aeMbIX Benu4rH. JIMHelHas CBSA3b HA JUarpaMMe pacCeuBaHUSI.

Hepeso. [lepeBo ciyuaitHoro skcriepuMenTa. CBOMCTBA JAEPEBhEB: €UHCTBEHHOCTD Iy TH,
CBSI3b MEXJIy YHCIIOM BepIIHH U yucioMm pedep. [lonstue o mockux rpadax. Pemenne 3amau c
MTOMOIIBIO J€PEBHEB.

Jlornueckue coro3sl "U" u "UJIN". CBA3b MEXKTy JIOTHUECKUMHU COO3aMHU U OTIEPALIUSIMU HAJ]
MHOXecCTBaMH. VCIoap30BaHme TIOTHUECKUX COI030B B aireope.

Cryuvaiinple COOBITUS KaK MHOXECTBAa JJIEMEHTApHBIX COOBITUH. IIpoTHBOMONIOXKHBIE
coObITus. Onepaunu Hajg coobITUsIMU. DopMyITa CI0KEHUS BEPOSATHOCTEH.

[IpaBuio yMHOXKEHUS BEPOATHOCTEN. Y CIIOBHAsA BEPOATHOCTH. lIpeacTaBiieHue cirydyailtHOro
JKCTIEpUMEHTA B BUE nepeBa. HezaBrucumMbie cOOBITHSI.

147.6.4. Coneprxanue oOydeHus B 9 kiacce.

Komb6unaropnoe npasusio ymHoxenus. [lepecranoBku u gaxropuan. Yucno couetanuii u
tpeyronbHUK [lackans. CBoiictBa uucen coueranuil. bunom Helotona. Pemenue 3amau ¢
WCIIOJIb30BaHNEM KOMOMHATOPUKH.

I'eomerpuueckas BepossTHOCTh. Ciy4aifHbIi BBIOOp TOYKH M3 (DUTYPHI HA IJIOCKOCTH, U3
OTpe3Ka, U3 TyTu OKPY>KHOCTH.



Hcneitanns. Yenex u Heygada. Cepust ucnelTaHui 0 nepBoro ycnexa. Cepust UCIIbITaHUI
bepnymnmu. BepositHocT coObiTuii B cepun ucnbiTanuil bepuymnu. Cnyuaiinelii BeIOOp u3
KOHEYHOI'0 MHOKECTBA.

CnyuaiiHas BelMYMHa U pacripeneneHue BeposiTHocTei. [Ipumeps! ciydyallHBIX BEIMYUH.
Baxxnsle pacnpelencHuss - 4UCIO IONBITOK B CEPUM UCIBITAHUN J0 NEPBOrO yCIeXa U YUCIO
yCIEXOB B Cepuu UCTbITaHUI bepHyu (reomerpudeckoe 1 OMHOMHUAIBHOE paclpe/leIeHHUs).

MareMatnuyeckoe OKUJaHue CIIy4aiHOW BeInYrHbl. PU3NUYECKHUM CMBICII MATEMAaTHYECKOTO
oxxuzanus. [Ipumeps! UCTIOIB30BaHUS MAaTEMAaTHUYECKOTO OXUAaHus. [ucrepcus u ctaHgapTHOE
OTKJIOHEHHE CcllydyailHOW BenndyuHbl. CBONCTBA MAaTEMAaTHUYECKOTO OKUAAHMS M JUCIEPCHU.
MareMaTtndeckoe 0XKMIaHNE U TUCIIEPCUS N3YUEHHBIX PacIpeIeIeHUN.

HepaenctBo YeObimena. 3akoH O60sbIMX yucen. MaTeMaTnueckue OCHOBAHUS H3MEpPEHHS
BepoATHOCTE!. Posb 1 3HaueHue 3akoHa OOJBIINX YHCEN B HayKe, B IPUPOJIe U OOIIECTBE, B TOM
YHCJIe B COLMOJIOTHUECKUX 00CIEJOBAHUSAX U B U3MEPEHHSIX.

147.6.5. IIpenmeTHbIE pe3yabTaThl OCBOECHHUS ITPOrpaMMbl yueOHOro Kypca "BeposTHOCTh U
CTaTHCTHKA".

147.6.5.1. IlpenmeTHble pe3ynbTaThl OCBOEHHUS MPOrpamMMbl Yy4eOHOTro Kypca K KOHILY
o0yueHus B 7 Kiacce.

Yurate uHbOpMalMIO, MPEJICTaBICHHYI0 B TaOlWIaxX, Ha JAMAarpaMMax, MPEACTaBIAThH
JMaHHBIE B BHJE TaOJUIl, CTPOUTH CTOJIOMKOBBIE (CTOJOYATHIE) U KPYrOBBIC TUATPAMMBI II0
MacCUBaM 3HAYEHUIA.

OnuchiBaTh M MHTEPIPETUPOBATH pEAJbHBIE YHUCIOBBIE JAHHBIC, MPEJCTABICHHbIE B
Tabnuuax, Ha AMarpaMMax, rpagukax.

Hcnonb3oBare Uil ONKCAHUSA JAaHHBIX CTaTUCTUYECKUE XAPAKTEPUCTUKHU: CpPEIHEE
apudMeTHIecKoe, MeuaHa, HanboJbIIIee M HAMMEHBIIIEE 3HAYEHHUs, pa3Max, KBapTUIIH.

HNmeTp mpencraBiieHUE O JIOTMYECKUX YTBEPKICHHSAX U BBICKA3bIBAHMAX, YMETh CTPOUTH
oTpuiianusi, (HOpPMyJIUPOBATh YCIOBHBIC YTBEP)KIEHHUS TMPH PEIICHUH 3a]a4d, B TOM YHCIE W3
JIPYTUX y4eOHBIX KypCOB, UMETh MPEJICTABICHHE O TEOPEMaX-CBOMCTBAX U TE€OpEeMax-TMprU3HaKaX,
0 HEOOXOIMMBIX M TOCTATOYHBIX YCIOBHIX, O METOJIC IOKA3aTEIbCTBA OT MIPOTUBHOTO.

NmeTe npeacTaBiieHUE O CIy4aiiHOM U3MEHYMBOCTH Ha IPUMEPAX PE3YIIBTATOB H3MEPEHHUI,
IeH, (U3NYEeCKUX BETWYWH, AaHTPOIOMETPUYECKUX JIaHHBIX, HMMETh TPEACTABICHHE O
CTaTUCTUYECKOW YCTOMYMUBOCTH.

Hcmons3oBaTh JJIs1 OITMCaHUA JaHHBIX 9YaCTOTHhI 3H3‘I€HI/II71, TpynmnupoBaTb JaHHBIC, CTPOUTH
TUCTOTpaAMMEI I'pYTIIUPOBAHHBIX TaAHHBIX.

Hcnonp3oBate Tpadsl UIs pemIeHUs 3ajad, UMETh IMPEICTaBICHHE O TEPMUHAX TEOPHH
rpa¢oB: BepuIMHa, pedpo, 1eMb, UK, IyTh B Tpade, UMEeTh npeacTaBienue o6 ooxoxae rpada u
00 OpUEeHTHPOBAHHBIX rpadax.

147.6.5.2. IlpeameTrHble pe3yibTaThl OCBOCHHUS IMPOrpaMMbl y4yeOHOTO Kypca K KOHILY
oOydeHus B 8 Kiacce.

OHCpHpOBaTB MNOHATHUAMU MHOXKCCTBA, IIOAMHOKCCTBA, BBLIIIOJHATL OIICpAlUU HaAl
MHO>KCECTBaMHU: O6’I>G)II/IHGHI/Ie, MEpECCUCHUC, MNEPCUHUCIIATD DJICMCHTBI MHOXECTB C



HCIIOJIL30BAHUECM OPraHU30BAHHOI'O Hepe6opa n KOM6I/IHaTOpHOF0 IpaBHJIa YMHOXCHUS.

HaxoauTbh BeposSTHOCTH CIIy4alHBIX COOBITHI B CIIy4allHBIX OMbBITaX, 3Has BEPOSITHOCTH
JJIEMEHTAPHBIX COOBITUH, B TOM YHCJIE€ B OIBITaX C PABHOBO3MOXHBIMH 3JIE€MEHTapHBIMU
COOBITUSIMH, UMETH MOHATHUE O CIIy4aifHOM BhIOOpE.

OnuchIBaTh JAaHHBIE C MOMOINBIO CPEIHMX 3HAYCHHH M MEp pacceuBaHMs (Aucnepcus u
CTaH/IapTHOE OTKJIOHEHHE). YMETh CTPOUTh W HHTEPIPETHPOBATh JUArpaMMbl pacceUBaHUS,
UMETb MPEJCTABICHNE O CBSA3U MEKIY HaOII01aeMbIMU BETMUUHAMM.

WwmeTs mpencraBieHue o IepeBe, 0 BEpIIMHAX U pedpax JepeBa, UCIIOJIb30BAHUU JIEPEBHEB
[P PELICHUH 33]1a4 B TEOPUH BEPOSITHOCTEH, B IPYTHX yUEOHBIX MaTEMAaTHUECKUX Kypcax U 3a1a4
U3 IpYruX y4eOHBIX MPEAMETOB.

OnepupoBaTh HMOHATHEM COOBITHSI KaK MHOKECTBA AJIEMEHTAPHBIX COOBITHH CIlyd4aifHOrO
OTIbITa, BHIMIOJHATH OMEpalMK HaJ COOBITHSIMH, UCIIOJIb30BATh MIPH PEIIEHUH 3aJa4 JAUarpaMMbl
Diinepa, YMCIOBYIO MPSAMYIO, IPUMEHSATH (HOPMYITy CI0XKEHUS BEPOSITHOCTEH.

[Tonp30BaThcsi TPaBUIIOM YMHOXKEHHSI BEPOSTHOCTEHW, WCIOJb30BaTh JEPEBO IS
NpPEACTABICHUS CIy4alHOrO ONbITa TpH pemieHud 3agad. OnepupoBaTth MOHSATHEM
HE3aBUCUMOCTU COOBITHIA.

147.6.5.3. IlpeamerHble pe3yibTaThl OCBOCHHUS IMPOrpaMMbl y4yeOHOTo Kypca K KOHILY
oOydenus B 9 kiacce.

ITons30BaThCA KOM6I/IHaTOpHLIM MMpaBUJIOM YMHOXCHUA, HAXOAUTH YHUCJIO IMEPECTAaHOBOK,
YHUCIIO COquaHHI)’I, IMOJIB30BATLCA TPCYTrOJIBHUKOM ITackams IpH PCIICHUH 3a1a4, B TOM YHUCJIC Ha
BBIYHCJICHUC BCpOﬂTHOCTCﬁ COOBITHIA.

Hcnonb30BaTh MOHITHE TEOMETPUUECKON BEPOSATHOCTH, HAXOAUTh BEPOSITHOCTH COOBITUH B
OTBITAX, CBSA3aHHBIX CO CIy4ailHBIM BBIOOPOM TOYEK U3 IUIOCKOM (UTYphl, OTpe3Ka, JJTUHBI
OKPY’KHOCTH.

HaxonuTh BepoOSITHOCTH COOBITHI B OMbBITaX, CBSI3aHHBIX C MCIBITAHUSAMH JIO JOCTHXKEHHS
IIEPBOr0 yCIEXa, B CEpUAX UCHBITAHUN bepHyum.

Nmetsb nipecTaBieHre O CIy4alHBIX BEJIMUYMHAX U PACIO3HABATH CIIy4yaliHbIE BEJIMYMHBI B
SABJICHUAX OKPY>KaIOIIEro MUpa, ONEpUpPOBATH MOHATUEM ''paciipeielieHue BEpOATHOCTEN". YMETh
CTPOUTH pacIpe/iesieHUs BEpPOSATHOCTEN 3HaUEHUN CITyYalHbIX BEJIMYMH B U3YUYEHHBIX OMNBITAX.

Haxonute wMaTeMartnueckoe OXUJAHUE ¢ JUCHEPCUI0 CIIYYallHOM BEJIWYUHBI IO
pacnpenesieHuIo, NPUMEHATh YHUCIOBBIE XapaKTEPUCTUKH HW3YUYEHHBIX pPaCHpEIeIICHU IpHU
pelIeHNH 3a/1a4.

HmeTs mpeacTaBieHue 0 3aKOHE CITyYalHBIX YHCEN KaK O MPOSIBICHUH 3aKOHOMEPHOCTH B
CJ'Iy‘-IaI\/'IHOI\/'I NU3MCEHYHNBOCTHU, INIOHHMMATh MaTEMaTHYECKOC O6OCHOBaHI/Ie 6J'II/I300TI/I qacTOTbl H
BEPOATHOCTH COOBITHS. VMIMEeTh mpeacTaBieHUE O POJU 3aKOHA OOJBIIUX YHUCET B MPUPOJE U
o011ecTBe.
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