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2.1.6. Padouas nporpamma no yaeGaomy npeamery «MartemaTuka» (6a30BbIil ypoBeHS).

2.1.6.1. Pabovas mporpamma mo ydeOHOMY mpemmery «MaremaTtrkay (6a30BEIH YpPOBEHB)
(mpexmerHas obnacts «MaremaTuka W HH(pOpMATHKa») (Jajxee COOTBETCTBEHHO — IpOrpamMma IIo
MaTeMaTHKe, MaTeMaTHKa) BKIIOYaeT MOACHHUTENBHYIO 3alHCKy, COACp)KaHHE O0O0ydeHHH,
IJIAHHPYEMBIE PE3Y/IbTAaThl OCBOCHHS IIPOTPaMMBI 110 MaTEMaTHKE.

[TosicauTensHas 3ammcka oTpakaeT oOOIMe IeMW W 3ajauyd  HM3y4YeHHS MaTeMaTHKH,
XapaKTePUCTHKY I[ICHXOJOIMYECKMX IIPEANOCHUIOK K ©€ H3YYeHHI0 OOyJarolHMHCSA, MECTO B
CTPYKType y4eOHOrO0 IIaHa, a TaKXKe IIOIXOIBI K 0TO0pY COMEpIKaHuUs, K OTPEIENCHUIO IUIaHHPYEMbIX
pe3yJIbTaTOB.

Copnepixanne 00ydeHHS DPacKpbIBaeT COJEPIKATEIbHBIC JHHHH, KOTOpHIE NMpPEIIaraoTes s
0053aTeTPHOTO U3YUEHHS B KAXKIOM KJIacce Ha YPOBHE CPEHEro 00mEro 06pa3oBaHus.

[Tnanupyemeie pe3ysibTaThl OCBOEHHs NPOrpaMMEI [0 MaTeMaTHKe BKIIOYAIOT JIMYHOCTHEIE,
MEeTapeAMETHEIE Pe3yIbTaThl 3a BeCh Neproa 00ydeHHs Ha YpOBHE cpenHero obmero o6pa3oBanus, a
TAKXKE MPEAMETHBIE JOCTHIKEHUSA 00yJaroImerocs 3a Kax bl roJ o0y4deHus.

2.1.6.2. IlosicHuTe/ILHAS 3aMHCKA.

IIporpamMma mo MmaTemaTHKe Ha YpOBHE cpeiHero obiero obpasoBanus paspaboTaHa Ha
ocHOBe DeNepasbHOr0 rOCyJapCTBEHHOTO 00pa3oBaTeNBHOr0 CTaHZapTa CpeJHero oOIero
00pa3soBaHus ¢ y4ETOM COBPEMEHHBIX MHPOBBIX TPeGOBAHMIA, NPEABABIAEMBIX K MATEMATHIECKOMY
oOpasoBaHmIO, M TpaguIHM POCCHHCKOro oOpasoBaHus. Peammsanus IporpaMMmbl 110 MAaTEMATHKE
obecrieunBaeT OB/Ia/IeHHE KIFOYEBBIMH KOMIIETEHIIHSAMH, COCTABIISIONMME OCHOBY JUIS CAMOPa3BHTHS
H HEMPEePLIBHOTO obpasoBanus, IEIOCTHOCTD 00IIEeKyIbTYpPHOTO, JTHYHOCTHOIO
M II03HABATENILHOIO Pa3sBUTHA JIMYHOCTH 00YYarOLIHXCAL.

B nporpamme mno wMmaremaruke y9YreHBl HAeM M mnonoxeHus «KOHIENMIMH pa3sBUTHA
MaTeMaTH4YECKOTO obpazoBanus B Poccuiickoit Denepanymy. B COOTBETCTBHHA
C Ha3BaHWEM KOHIEIIMH, MaTeMaTHdeckoe obOpa3oBaHHE MOIDKHO, B YAaCTHOCTH, IPEIOCTABIATH
KaXI0My oOOydaromemycs BO3MOXHOCTB JIOCTHIXKEHHS YPOBHS MAaTEeMaTHYeCKHX 3HAHHI,
He0OX0JUMOro s JaTbHeHmeH yCIIelHoH KAIHHA
B obmecTBe. IMEHHO Ha pelmeHHWe 3TOH 3a[avd HalEIEHA MporpamMma 1o MaTeMaTHKe 6a30BOro
YPOBHSL.

B snoxy madposoi TparchopMmanumu BceX cdep UYemoBedecKOH JEATENHHOCTH HEBO3MOXKHO
cTaTh 00pa3oBaHHBIM COBPEMEHHBIM 4elioBeKOM 0e3 6a3oBoil MaTeMaTHYeCKOM IMOATOTOBKH. YKE B
IIKOJIE MaTeMaTHKa CIIYXKHT OMOPHBIM IPEAMETOM IS H3YyYeHHS CMEXHBIX IMCHHUIUIAH, & B JKH3HA
noclie MKOJBI pealbHOM HeoOXOMHMMOCTBIO CTAaHOBHTCA HENpephiBHOE 00pazoBaHuHe, WTO Tpebyer
MOJHONEHHOH 6asoBoif 06meobpa3oBaTebHOM TOATOTOBKA, B TOM YHC/IE€ M MaTEMaTHYECKOM.
910 O0OyclOBIEHO TeM, 4YTO B HAIM JHH PacTéT YHCIO CHENHATHLHOCTeH, CBA3AHHEIX
C HeNOCPeACTBEHHHEIM NpPHMEHEHHEM MaTeMaTHKH: H B cepe HSKOHOMHKH, H B OusHece,
H B TEXHOIOIWYECKHX oOnacTsaX, W Jaxe B rymaHuTapHeiX cepax. Takum oOpasom, Kpyr
oOy4arommxcs, I KOTOPHIX MAaTeMaTHKa CTAHOBHUTCS 3HAYMMEBIM IIPEIMETOM, CYIIECTBEHHO
pacIIHpsieTcs.

[IpaxTrgeckas MIOJIE3HOCTH MaTeMaTHKH o0ycrnoBieHa TEM,
49T0 €€ MpPEeIMeTOM SBISIOTCS (yHIaMEHTaIbHBIE CTPYKTYpPBlI HAIEr0 MHpa: IPOCTPaHCTBEHHEIE
(hOopMEI ¥ KOJTMYECTBEHHBIE OTHOIIEHHS OT MPOCTEMINNX, YCBAHBAEMBIX B HENOCPEICTBEHHOM OIIBITE,
IO JOOCTaTOYHO CIIOKHBIX, HEOOXOMMMBIX JUIA PasBHTHS HAayYHBIX M TEXHOJIOTHYECKHMX HJeH. bes
KOHKPETHBIX MaTeMarHJyeCKHX 3HAHWH 3aTpy/HEHO IOHMMAaHWEe NpPHHIMIOB YCTPOWHCTBA |
UCIOJb30BAHKUSA COBPEMEHHOM TEXHHMKH, BOCIIPHUATHE M MHTEPIpPETAHs pa3Hoo0pa3sHO#M cOnUaibHOM,
SKOHOMHYECKOM, IIONMTHYECKOH HHpOpManuy, Mano3@QeKTUBHA IIOBCEIHEBHAs IpaKTHYECKas
JesTensHOCTh. KaXIoMy denoBeKy B CBOEH KM3HH IPHXOAWTCS BBIMOJHATH JOCTATOYHO CIIOKHEIE
pacu€rbl M COCTAaB/IATH  HECIOKHBIE  @ITOPHTMBL,  HAaXOQUTh  HYXKHBIE  (OpMYJIBI
M NPUMCHATP HX, BJIaJCTh NPAKTHYCCKMMH INpHEMaMH  TEOMETPHYECKMX  HM3MEpPCHHI
H IOCTpPOeHHH, uuTaTe uUHQOpMAaIHIO, MpeICTaBIeHHYI0 B BUAy Tabmun, aMarpaMm
u rpadHKOB, JKUTh B YCIOBHAX HEONPENCIEHHOCTH M MOHHMATh BEPOATHOCTHEIN XapakTep CITydJaiHBIX
COOBITHIA.



OHOBpeMeHHO c pacmmpeHneM chep [PUMEHCHHUA MaTeMaTHKA
B COBpeMEHHOM ofmecTBe Bcé Gonee BaKHBIM CTAHOBHTCH MaTEMaTHYECKHH CTHIIb MBIIUICHHUS,
OPOSIBILSIIOIIANCS B ONpEeleNEHHBIX YMCTBEHHBIX HABBIKaX. B Ipomecce M3ydeHWs MareMarTHKH B
apceHaJ NpuéMOB M METOJIOB MBIILICHH 9EI0BEKAa €CTECTBEHHBIM 00pa3oM BKITIOYAIOTCS HHIYKIAS 1
TNEeMyKIIHs, obobmenne
A KOHKDETH3allMs, aHalu3 M CHHTe3, KIacCH(UKalus M CcHCTeMaTH3anus, a0CTparHpoBaHWe H
aanorus. OOBeKTb MaTeMaTHYeCKHX YMO3AK/IIOYEHHH, TPaBjia HX KOHCTPYHPOBaHHMA PACKpHIBAIOT
MEXaHH3M JIOTHYECKHX IIOCTPOEHHH, CIIOCOOCTBYIOT —BEIpaOOTKE YMeHHS (OPMYIHPOBATS,
00OCHOBBIBATE M OKa3hIBATH CYXKIEHHS, TEM CAMBIM pa3BUBAIOT JIOTMYECKOE MBIIIICHHE.

Maremaruke [IPUHAIJIEIKHT BeIyInas pOIb
B ()OPMHPOBAHHY AITOPHTMUIECKOH KOMIIOHEHTHI MBIIUIEHHS ¥ BOCIHTAHAY YMEHHHl IefCTROBATE 11O
3alaHHBIM aNrOpUTMaM, COBEPIICHCTBOBATE H3BECTHBIE

1 KOHCTPYMPOBATh HOBBIE. B mpomnecce pemenns 3ana4 — OCHOBHOM yueOHOM eSTETBHOCTA Ha YPOKax
MaTeMaTHKH — Pa3BHBAIOTCS TBOPYECKAsl H NPUKJIAHAS CTOPOHEI MEIIUIEHHS.

OGyuenue MaTeMaTHke JaéT BO3MOXHOCTH pa3BHBaTh y OOydYalomuxcs TOYHYIO,
PallHOHAIBHYI0O ¥ HH(OOPMAaTHBHYIO pe4b, yMEHHE OTOMparh Haubolee NOIXOMSIINE S3BIKOBBIE,
CHMBOJIMYECKHE, Trpa(uyeckde CpeicTBa /IS BBEIP@KEHHS CYXACHHM ¥ HAISIHOTO HX
IIpe/ICTaBICHHUS.

HeobxoamMbIM KOMITOHEHTOM OOIIeH KyJIbTYPhl B COBDEMEHHOM TOJKOBAHHH SBIISETCH 00mIee
3HAKOMCTBO C METO[aMH [O3HAHWs JEHCTBHTEILHOCTH, IpE/JCTABICHHE O IpeaMeTe U MeTOoJe
MAaTeMaTHKH, €ro OTJIHYHsS OT METOAOB €CTeCTBEHHBIX M TyMAaHHTapHEIX HayK, 00 0COOEHHOCTAX
IIPEMEHCHHA MaTeEMaTHKH
JULSL pEIICHUS HayYHBIX H NPHKIaJHBIX 3a/a4d. TakuM o6pa3zoM, MareMaTHYecKoe 00pa3oBaHie BHOCHT
CBO¥ BKJIaA B popMupoBanue 00IIeH KyIbTyphl YeI0BEKa.

W3ygenne mareMaTHKé CHOCOOCTBYET 3CTETHYECKOMY BOCIMTAHHIO YEJIOBEKA, IOHHMAHHIO
KpacoTsl H H3JAINECTBA MAaTEMATHYECKHX pacCyXXIeHHH, BOCIPHATHIO TEOMETPHYECKHX (opMm,
YCBOEHHIO HIIeH CHMMETPHH.

[TpuopuTETHBIMHE LEIAMHA o0y4ueHus MaTeMaTHKe B 10-11 KJ1accax
Ha 6a30BOM YPOBHE SIBIIAIOTCS:

(popMHEpOBaHUE MEHTPATHHEIX MATEMATHYECKUX MOHATHH (YHMCII0, BEMYMHA, TeOMETPHYECKat
Gurypa, mepeMeHHad, BEPOATHOCTb, (YHKUIHMS), OOECNEYMBAIOMMX HPEEMCTBEHHOCTH H
IEPCIEKTUBHOCTh MaTEMAaTHYECKOT0 00pa3oBaHus 00yJarONMXCS;

noaBejieHHe O0ydJalOmMXcss Ha JOCTYHOM /I HHX YPOBHE K OCO3HAHHIO B3aHMOCBA3H
MaTeMaTHKd H OKpPYXalollero Mupa, INOHMMaHWe MATEMATHKH KaKk dYacTH OOIe#d KyJIbTypsl
4€eJI0BEYECTRA;

PasBUTHE MHTEIUIEKTYalbHBIX H TBOPYECKHX CIIOCOOHOCTEH 00Yy4aloImuXcs, IO3HABATEILHON
aKTHBHOCTH, HCCJIE/IOBATE/IbCKHX YMEHHH, KPHTHYHOCTH MBIIUICHAS, HWHTEpeca K M3YYEHHIO
MaTEMaTHKH;

dopmupoBanre (GYBKIMOHANLHON MAaTeMaTHYECKOM TI'PaMOTHOCTH: YMEHMS pPacrO3HABATh

MaTeMaTHYCCKHE ACIIEKTHI B peaIbHBIX KH3HEHHBIX CHUTYyaIusixX
M OpH  HM3YYEHWHM  JIPyIHX  y4eOHBIX  NpPEAMEeTOB,  MpOSBIEHHA  3aBHCHMOCTEM
U 3aKOHOMEpHOCTeH, GopMyTHpOBaTh HUX Ha S3BIKE MATEMATHKH H CO3JABaTh MAaTeMaTHYeCcKHe
MOJIETH, IPUMEHATH OCBOGHHBIH MaTeMaTHIeCKuit armapar

JUIsL PEIUCHHS NPaKTHKO-OPHEHTHPOBAHHBIX 3alad, HHTEPIPETHPOBAThL W OLEHHBATH IOJyYEeHHBIE
pe3yNbTaThL

OCHOBHBIMY JIMHUSMHE COLEP)KaHUs Kypca MaTtemaTuku B 10-11 kmaccax sBismores: «Uncna u
BBIYHCIIEHHSA», «AnreOpay («Anrebpanyeckue BEIpOKEHHAY, «YpaBHEHHS U HepaBeHCTBay), «Hagana
MaTeMaTH4YeCKOro ananmmsay, «['eomerpusa» («['eomerpuueckue hurypst u ux coiicrsay, «M3amepenue
TeOMETPHYECKMX BEIMYMH»), «BeposTHOCTs W crartuctuka». J[laHHBIE IJIMHWUM Pa3BUBAIOTCH
[apaniensHo, : Kaxas
B COOTBETCTBHH ¢ COOCTBEHHOHM JIOTHKOH, OZHAKO He HE3aBHCHMO OJHA OT IpPYroH,
a B TECHOM KOHTakTe M B3aumozelcTtBuH. KpoMe 31010, MX 00BEIHHSET JTOrHYecKas COCTaBIsroIasl,



TPAQJUIIHOHHO MpHCYINas MaTeMaTHKe M IPOHU3BIBAIOIAS BCE MAaTeMaTHYeCKHe Kypchl H
cozepxarenbasie MHHEK. ChopmymuposanHoe B PDesiepalbHOM IOCYAapCTBEHHOM 00pa3oBaTeIbHOM
cTanjapre cpeiHero obmero obpasosanus (ganee - ®I'OC COO) TpeGoBanne «BIAJEHHE METONAMH
ZI0KA3aTeIbCTB, AITOPUTMAMK pEIIEHHs 3aad, YMEHHE (OpMYyIHMpOBATH OIpPENENCHMS, aKCHOMBI M
TEOPEMBI, NPUMEHATh HX, [POBOJMTH JIOKA3aTEIbHbIE PACCYXJCHHS B XOJIe pelleHHs 3anaun»
OTHOCHTCS KO BCEM Kypcam,
a (QopMHpOBaHME JIOTHYECCKHX YMEHHIl pacopeiensercs 10 BCceM ToiaM  OOydeHus
Ha ypoBHE cpeHero obmero 06pazoBaHus.

B cootsercteum ¢ ®I'OC COO maremaruka sBIsieTcs 00sA3aTelbHbIM IPEMETOM Ha JaHHOM
ypoBHEe o0OpasoBaHus. IIporpaMmoii 0 MaTeMaTHKe NpeyCMATPUBAETCS H3y4eHHE YUeOHOro
npeamera «MaremaTukay B paMKkax TpEX yueOHBIX KypcoB: «AJrebpa W Hadaga MaTeMaTHIECKOTO
aHamuzay, «['eomerpusa», «BeposTHOCTP W cTaTHCTHKa». (POPMHpOBAHME JOTHYECKHX YMEHMIA
OCYHIECTBISAETCS
Ha TIPOTSDKEHWM BCeX JieT oOydeHMss Ha ypoBHe cpeaHero obmero obpasoBaHms,
a BJIEMEHTEI JIOTHKH BKIIOYAIOTCA B COZIEpIKaHHE BCEX Ha3BaHHBIX BBIIE KYPCOB.

O6mee  uMCcIO  4YacoB,  PEKOMEHIOBAHHBIX /Ul M3YYeHHS  MaTeMaTHKH -
340 wacoB: B 10 xmacce - 170 wacoB (5 wacoB B menemo), B 11 kmacce — 170 wacos
(5 gacoB B Hexemo).

2.1.6.3. IlnanupyemMble pe3yabTATHI OCBOEHHS NPOrpaMMbl M0 MaTeMATHKE 0a30BBIi
YPOBEHb Ha ypoBHe cpeJHero 00mero 00pa3oBaHus.

B pesymbrare m3ydeHus MaTeMaTHKH Ha YPOBHE CpeJHEro oOmero o6pa3oBaHHs Y
oby4aromterocs 6yayT chOpMHPOBAHEI CIEAYIOUIHE TAYHOCTHBIE Pe3yIBTaThL:

1) rpa’kaaHCKOro BOCIIMTAHHSL:

cOpMHPOBaHHOCTH ~ TPAKJAHCKOM  MO3MIOMH  OOYYAOErocs  KaKk  aKTHBHOTO
M OTBETCTBEHHOIO WIEHA POCCHHCKOro o0mecTBa, IPEACTABIEHHE O MAaTEMATHYECKHX OCHOBAX
QYHKIHOHHPOBAHMS PA3THYHEIX CTPYKTYD, SBICHHH, IPONEAYP TPaXIaHCKOro ofmmecTBa (BBIGOPSL,
OIIPOCHI H JIPYTO€), YMEHHE B3aMMOCHCTBOBATh C CONMATBHBIMEA MHCTHTYTAMH B COOTBETCTBHH C MX
GYHKIMAMY ¥ Ha3HAYEHHEM:

2) MaTpHOTHYECKOTO BOCIIUTAHUS:

copMIPOBAHHOCTB poccHUCKOH IpakJaHCKOM HIEHTHIHOCTH, YBaKCHHS
K  NpOHUIOMYy W  HacTOSINEMY  POCCHHCKONW  MaTeMaTHKH, IEHHOCTHOE  OTHOIICHHE
K  JIOCTH)XKEHUSAM  PpOCCHHMCKMX MaTeMaTHKOB M  pOCCHMCKOM MareMaTH4ecKo#d  IIKOJIbI,
HCIIONIb30BAaHKME 3THX IOCTHIKEHHMIT B IPYTHX HayKaX, TEXHOJIOTHSIX, chepax SIKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOT'O BOCITHTAHMS:

OCO3HaHHE AYXOBHBIX LIEHHOCTEH POCCHHCKOro Hapojaa, cOpMHpPOBAHHOCTH HPABCTBEHHOIO
CO3HaHMs, STHYECKOT0 TMOBECHHUS, CBI3aHHOIO ¢ NPAKTHYECKUM IIPUMEHEHHEM JOCTHXCHHM HAyKd U
NEATENBHOCTHIO YYEHOTO, OCO3HAHHUE JINYHOTO BKJIala B IOCTPOEHHE YCTOMYMBOTO Gy ayIIero;

4) 5CTeTHYECKOTr0 BOCIIUTAHUS:

3CTETHYECKOC OTHOIICHHE K MMpY, BKIIOYass 3CTETHKY MAaTeMaTHYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3ajad, pelIeHHiA, paccyXIeHHH, BOCHPHHUMYHUBOCTE
K MareMaTH4eCcKuM acTieKTaM pas3IMyHbIX BHAOB HCKYCCTBA;

5) du3srgecKoro BOCIHTaHHUS:

C(HOPMHEPOBAHHOCTh YMEHHS NPHMEHATh MAaTeMAaTHYECKHE 3HAHWA B WHTEPECax 370POBOTO M
GesonacHoro obpasa *H3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0POBBIO (3IOPOBOE IHTAHHE,
cOanaHcHpOBaHHBI PEXHM 3aHATHN W OT/BIXA, PEryIspHas (u3MUecKas aKTHBHOCTS), ¢buzugeckoe
COBEPINCHCTBOBAHKE IIPH 3aHATHSAX CIIOPTHBHO-03/I0POBHTENLHOM JEATENEHOCTHIO;

6) TPYZAOBOTO BOCIHTAHHKS:

rOTOBHOCTh K TPYAY, OCO3HaHHE HEHHOCTH TpYHOI00us, HHTepec
K pasiuIHBIM  cdepaM NpodeccHOHANBPHOH  JNEATENBHOCTH, CBS3aHHBIM C  MATEMATHKOH
H e INpHIOKCHHAMH, YMEHHE COBEpIIaTh OCO3HaHHBIA BBIGOp Oyamymeid mpodeccuu
M pealH30BBIBATE  COOCTBEHHBIE  JKM3HEHHBIE  IUIaHBl, TOTOBHOCTh H  CIOCOOHOCTH



K MareMaTu4eckoMy 00pa3oBaHMIO U camM000pa3soBaHUIO Ha NMPOTSKEHHH BCeil KH3HU, TOTOBHOCTH K
aKTHBHOMY YYaCcTHIO B PENIEHHH [TPAKTHYECKHUX 3a/1a9 MaTeMaTH4eCKOM HAllpaBJIeHHOCTH;

7) 5KOIIOTHYECKOT0 BOCIIUTAHMU:

chOpMHPOBAaHHOCTE  3KOJNIOTHYECKON  KYJIBTYpbl, [OHAMAHHE BIMSHHA  COIMATBHO-
SKOHOMHMYECKHX IPONECCOB Ha COCTOSHHE NIPHUPOJHON U COIMAILHOMN Cpejibl, OCO3HAHHE TI06ATEHOr0
XapakTepa S5KOJIOTHYECKHMX IpobieM, OpHeHTalus Ha IPUMEHEHHE MaTeMaTHYeCKHX 3HAHMM s
pelnenys 3a1a4 B 001acTi OKpy Karomieit cpeibl, IIAHHPOBAHKME IIOCTYIIKOB U OIEHKH HX BO3MOXKHBIX
IIOCIIEIICTBHM JUISI OKPYIKAIOINEH Cpejibl;

8) HeHHOCTH HAYYHOIO IO3HAHWS:

copMEPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOLIErO COBPEMEHHOMY YPOBHIO PasBHTHS
HayKH 51 00IIeCTBeHHOM MTPaKTHKH, NIOHHMAaHKe MaTeMaTHYECKOH HayKd
Kak  cQepel  4YeNOBEYECKOH  JEATENHHOCTH, OJTaloB €€  pasBATHS W 3HAYHMMOCTH
JUIL Pa3BUTHS IMBHIM3ALMH, OBJA/JICHHE A3BIKOM MaTEMAaTUKH H MaTeMATHYECKOM KYJIBTYpOH Kak
CpeaCTBOM NO3HAHHSA MHpa, TOTOBHOCTb OCYIIECTBIIATE IIPOEKTHYIO
U HCCIIENOBATENBCKYIO AEATEIBHOCTE HHAMBAAYAIBHO U B IPYIIIIE.

B pesynerare H3ydeHHs MaTeMaTHKH Ha YypOBHE CpeaHero obmero o6pasoBamus Y
obywaromerocss Oymyr cOpMHPOBaHBI I[103HABATENLHBIE YHHBEpCANbHBIE yueOHbBIC meifCTBHA,
KOMMYHHKAaTHBHEIE YHWBEPCAIbHbIE y4eOHBIC NEHCTBHS, PEryJIsSTHBHBIC YHHBEpPCAIBHBEIE y4eOHBIE
JEHCTBHUS, COBMECTHAS JIEATEILHOCTE.

YV obyuaromerocs GyayT chopmupoBaHsl ciexyiouue 6a3oBEle JOTHYECKHME NCHCTBHA Kak
9acTh [03HABATE/IbHBIX YHHBEPCAIBHEIX Y9eOHBIX JAeHCTBHIHA:

BBIABJIATH U XapaKTePH30BaTh CYIIECTBEHHBIE IPU3HAKH MaTeMaTHYeCKUX 00BEKTOB, IIOHATHH,
OTHOINCHHI MEXKAY MNOHATHAMH, (GOPMYIHMpOBAaTH OIpPEACICHHsA IOHATHH, YCTAHABIMBATH
CYIECTBEHHBIH IIpH3HAK KIacCHpUKAIHH, OCHOBaHHUS
At 06001menns 1 cpaBHEHHS, KPUTEPHH [IPOBOAMMOTO aHATH34;

BOCIIPHHUMATE, (OPMYIUpOBaTP M INpeoOpasoBLIBATE CYKICHHUS: YTBEPAUTECIBHBIE H
OTpHLATE/IbHEIE, CIMHAYHEIE, YaCTHEIC H OOIIHE, YCIOBHBIE;

BBIBIIATH ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H M IIPOTHBOpEYHS
B (axrax, JAHHBIX, HaOIIOIeHUAX " YTBEpPIKACHUSIX, npeiaraTb KPHTEPHH
JULSL BEIABJICHHS 3aKOHOMEPHOCTEH M IPOTHBOPEYHIA;

JeNaTh BBIBOABI C MCIOJIb30BAHHEM 3aKOHOB JIOTHKH, MEIYKTHBHBIX H HHIYKTHBHBIX
YMO3aKTIOYeHHH, YMO3aKITIOUeHUH 10 aHATIOTHH;

IPOBOJATL CaMOCTOSATENBHO AOKA3aTEbCTBA MATEMAaTHIECKHX YTBEPXKICHHH (IpAMBIE H OT
IIPOTHBHOTO), BBICTPauBaTh apryMeHTAalHIo, [IPHBOIUTE IpUMEpE!
¥ KOHTPIIPUMEDPEI, 000CHOBBIBATE COOCTBEHHBIE CYKICHHS U BEIBOJIBL;

BBIOHpaTh crocol pemeHHs y4eOHOM 3ajadu (CpaBHHBATH HECKOJIHLKO BAPHAHTOB PEIIECHHS,
BBIOMpaTh Hauboee MOAXOMIMMIA ¢ YIETOM CAMOCTOSITENIEHO BEIIEIEHHEIX KPUTEPHEB).

YV obyuqatomierocst 6yayT chopMHpOBaHEL cieAyomue 6a30BEe HCCIEIOBATEILCKHE ACHCTBHA
KaK 9acTh [M03HABATE/IbHBIX YHHBEPCATBHBIX YIeOHbIX ACHCTBHII:

KCIIOJIB30BAaTh BOIPOCEI KaK HCCIIEIOBATEILCKAH WHCTPYMEHT IO3HAHUA, (OPMYIHPOBATH
BOIPOCHI, (QHUKCHpYIONIME NpOTHBOpedde, MpoOjeMy, YCTAHABIMBATE MCKOMOE M [aHHOE,
(opMHpPOBaTE THNOTE3Y, APIYMEHTHPOBATH CBOKO MO3UIIAIO, MHEHHE;

IIPOBOJHUTH CaMOCTOSATENBHO CIUIAaHUPOBAHHBIH 5KCIIEPHMEHT, UCCIIeJOBaHHE
II0 YCTAHOBIEHWIO OCOOEHHOCTEH MareMaTH4ecKoro oOBeKTa, ABIEHHS, NPOLECCa, BBHLIBICHHIO
3aBHCHMOCTEH MEXIy 00beKTaMH, ABJICHHAMH, IIPOLIECCAMHE;

CaMOCTOATENHEHO (HOPMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yNbTaTaM IIPOBENEHHOTO
HaOJIOICHHUs, HCCIEN0BAHUA, OLEHMBATH JOCTOBEPHOCTh IIOMYYEHHBIX PpE3YIBTATOB, BHIBOJOB H
06006menuii;

IIPOTHO3MPOBATE BO3MOXHOE Pa3BHTHE IIPOIECCa, a TAKKEe BBIABUTATH MPEAIIONOKEHHS O ero
PasBUTHHM B HOBBIX YCIIOBHSIX.

Y ofywatomerocs ~ Oyayr  cOpMHpOBaHEI  clexylomue — ymeHHs — paborath
¢ mEOpMaIHeil KaK JacTh MO3HABATENbHEIX YHHBEPCAIBHBIX YIeOHBIX AeicTBHIL:



BBUIBIATH JeHIATEl MHGOpPMAIMH, NaHHBIX, HCOOXOOMMBIX JUI OTBETa HA BONPOC H VIS
pelleHns 3a0a4y; :

BEIOMpaTh  MHGOPMAMIO H3  MCTOYHHKOB  pasiMYHBIX  THIOB,  AHAIH3HPOBATH,
CHCTEMAaTU3UPOBATh W HHTEPIPETHPOBATE HH(DOPMAIIMIO Pa3IMIHBIX BUIOB H (OPM IpENCTABICHHUS,

CTPYKTYPUPOBaTh HH(POPMAlHMIO, NMPECTABIATE €€ B PasiuyYHbIX (opMax, WUIOCTPHPOBATH
rpaduYecKH;

OIEHUBATH HANEKHOCTH HHPOPMAIMH IT0 CaAMOCTOATETEHO CHOPMYITHPOBAHHEIM KPHTEPHSM.

YV obywaromeroca Oyayr chopMmpoBaHBI CHEAYIOIME YMeHHS OOINEHHA Kak dacTh
KOMMYHHKATHBHBIX YHUBEPCAIBHBIX YIEOHBIX NEHCTBHIA:

BOCOPHHEMAaTE H  (OPMYIHpOBaTH CYXACHHS B  COOTBETCTBHH C  YCIOBHSIMH
H TeIIMH OOIIeHHs, fCHO, TOYHO, TIPaMOTHO BBIPAXATE CBOK TOYKY 3p€HHS B YCTHBIX
H IIACPMEHHBIX TEKCTaX, JaBaTh MOACHEHHMS 110 X0y PEIICHUS 3aJa4, KOMMEHTHPOBATH IIOIYIEHHEIA
pe3yBTaT;

B XOo7ie OOCYX/eHHA 3aJaBaTh BONPOCH II0 CYINECTBY OOCYXKIaeMOH TeMbl, MpPOGIEMSbL,
pemmacMoi 3ajadd, BBHICKA3bIBATh MCH, HALEICHHbIE HA IOMCK DENICHHS, CONOCTABIATH CBOM
CYXXICHHs C CYXICHHSIMH [IPYTHX YYacTHHKOB JManora, OOHapyXHBaTh pasiH4YMe H CXOJICTBO
MO3UIMH, B KOPPEKTHOH hopMe GopMyTHPOBATh Pa3HOIIACHS, CBOM BO3PAKEHHS;

OPEICTABIATE PE3YNbTAaThl PENICHHSA 3a1a4d, OSKCIEPHMEHTA, HCCIENOBaHUs, [IPOEKTa,
CaMOCTOSATENIBHO BBIOMpars (opMar BBICTYIUICHHS C y4ETOM 3afad TPE3CHTAUMH M 0COOEHHOCTEH
ayJIUTOPHUH.

Y ofy4aromerocst GymyT chOpMHPOBaHEI CIIEAYIOUME YMEHHS CaAMOOPraHM3alMH KaK YacTh
PETYJISTHBHBIX YHHBEPCAIBHBIX YUeOHBIX AeHCTBHIMA: :

COCTaBIATE  IJIaH, AIrOPHTM  DPEINCHHS  3aga4d, BeIOWpare cmoco® — permeHus
C Yy4C€TOM HMCIOMUXCA pPECYPcoB H  COOCTBEHHBIX  BO3MOXHOCTEH, apryMEHTHpOBATh
U KOPPEKTHPOBATH BAPHAHTEI PEIICHUH C y9ETOM HOBOH HH(pOpMAIHH.

Y obyuaromerocs 6ymyT chopMHPOBAHBI CIEMYIONME YMEHHS CAMOKOHTPOIA KaK 9acTh
PETYISTHBHBIX YHHBEPCAILHBIX Y4eOHBIX NEHCTBUINA:

BJIAJIETh HaBBIKAMH IO3HABATENLHOH pe(IIeKCHH KaK OCO3HaHWS COBEpIIAEMBIX JCHCTBHH M
MBICJTUTEBHBIX TIPOMECCOB, HX pPEe3y/IbTaroB, BJIaAeTh CHocobaMH CaMOIPOBEPKH, CAMOKOHTPOJIL
ponecca i pe3yibTara pelIeHHs MaTeMaTHYeCKOM 3a/1a4;

IPEABUACTE TPYAHOCTH, KOTOpHIE MOIYT BO3HHKHYTH IIPH pEIIEHWH 3aa4yd, BHOCHTB
KOPPEKTHBEI B ICATENBHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX, HalJIEHHBIX OMIHMOOK,
BBLABJICHHBIX TPYJHOCTEH;

OICHMBATH COOTBETCTBUE PE3yIBTATA LIE/IH U YCIOBHAM, OOBIACHATE IPHYMHE] JOCTHKEHHS UITH
HEJIOCTHXKECHHA PE3yNbTATOB NCATEIBHOCTH, HAaXOAMTh OIMMOKY, JaBaTh OMEHKY NPHOOPETEHHOMY
OIIBITY.

Y obyyaromerocs 6yayT chOpMUPOBAHEL CIIEIYIOIIHE YMEHHS COBMECTHOM IeSTENBHOCTH:

TIOHMMATh W HCIONb30BaTh NPEHMYIIECTBA KOMAaHAHOW M WHIMBHIYaIbHOH paboTHI IIpH
PEIICHAN y4eOHBIX 3a/a4, NIPHHUMATh Ie/Tb COBMECTHOMN JESTelbHOCTH, TIaHMpOBaTh OpPraHH3AIHIo
COBMECTHO# pabOTEI, pacrpesesaTh BUE paGoT, JOroBapHBaThCs, 0GCYK/IATh MPOIECC H PE3yIbTaT
paboTel, 06061aTE MHEHUA HECKOIBKHX JTIONEH; y

y4acTBOBaTh B TpYNNOBHIX (opmax paborsl (oOcyxaeHns, oOMEH MHEHMH, «MO3TOBEIE
IITYPMBI» M HHEIE), BEIIONHATE CBOIO 4acCTh PaGOTHl H KOOPAMHHPOBATH CBOM JICHCTBHA C JPYTHMHE
WICHAMH KOMAaHJIbI, OLCHUBATH Ka4eCTBO CBOEro BKIaZa B OOIIMM NPOXYKT IO KPHUTEPHAM,
chOopMyTHPOBAHHEIM YYaCTHUKAMH B3aHMO/ICHCTBHS.

ITpemvernEbIe Pe3yJIBTATEI OCBOCHHS IPOrpaMMEI o MaTeMaTHKe
Ha 0a30BOM YPOBHE Ha YyPOBHE CPEIHEro 06mero o6pa3oBaHus Mpe/ICTABICHHI 10 TOIaM 00YdeHHS B
paMkax OT/IENBHBIX KypCOB B COOTBETCTBYIOLIUX pazzenax IPOrpaMMEL

10 MaTeMaTHuKe.
2.6.7. PaGogas nporpamma yde(HOro Kypca «Aiarefpa M Ha4ala MaTeMaTHYECKOIO
aHAJIH32».
2.6.7.1. IosicauTeNbHAS 3aNACKA.



2.6.7.1.1.Kypc «Anrebpa © Hadaia MareMaTHIeCKOro aHaiu3a» SABIACTCA OIHHUM
13 HauboJIee 3HAYUMBIX B IPOrPaMMe CpejIHero obmero 06pa3oBaHus, IOCKOIBKY, ¢ OAHOMH CTOPOHEL,
OH 0DEeCHEeYHBAET WHCTPYMEHTATbHYIO Ga3y JUIS M3ydeHHs BCEX €CTECTBEHHO-HAYYHEIX KYPCOB, @ C
Apyro#i CTOpOHBI, (hOPMHpYET JOrmdeckoe ¥ abCTPaKTHOE MbIIUICHHE O0ydYarommxcs Ha YDPOBHE,
HEOOXOIMMOM JUISi OCBOGHHMS KypcOoB HMH(OPMATHKH, OOLIECTBO3HAHHS, HCTOPHH, CIOBECHOCTH. B
paMkax yueOGHOro Kypca «Anrebpa u Hadana MaTeMaTHIECKOTO aHATH3a)» 00YYaloIHecs OBIIACBAIOT
YHHBCPCATBHBIM ~ SI3BIKOM  COBPEMEHHOH Hayku, Koropas (OpPMYJIHPYET CBOH JOCTHIKEHHS
B MareMaru4deckoi dopme.

2.6.7.1.2. Kypc anreOps! W Hadal MaTeMaTHYeCKOro aHAIM3a 3aKiablBacT OCHOBY LA
YCHEIIHOrO OBJAJCHHSA 3aKOHaMHM (HM3HKH, XHMHH, OHOJIOTHH, NMOHMMAaHWS OCHOBHBIX TEHCHIIHH
9KOHOMHKH H 00IIEecTBEHHOMH KH3HH, 103BOJISET OPHEHTHPOBATHCS
B COBPEMEHHEIX NHM(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOIHAX, YBEPEHHO HMCIIONB30BAThH HX
B IIOBCC/IHEBHOH JKW3HH. B TOXe Bpems oBnaneHWe aOCTPAKTHEIMH M JIOTHYECKH CTPOTHMH
MATEMaTHYECKHMMH KOHCTPYKUHMSIMH Da3sBUBACT YMEHHE HAXOIWTh 3aKOHOMEPHOCTH, 00OCHOBEIBATEH
MCTHHHOCTE YTBEPXKICHHUS, HCIIONL30BaTh 000OMmEHHEe M KOHKpETH3alHIO, abCTparupoBaHHE H
aHaJIOTHIO, bopmupyer KpeaTHBHOE a KpHTHYECKOE MBILLIEHHE.
B xonme usydenms anreGpsl M Hayal MaTeMaTHYeCKOro AaHATM3a HA YPOBHE CpEJHEro OOIIEro
06pasoBanus 00y JarONMIHEcs 0MYJAI0T HOBBIHA OIBIT PENICHHS IPHKIAIHBIX 33144, CAMOCTOSTEIEHOIO
IIOCTPOCHHUS MaTeMaTHIECKHX Mozenei peanbHBIX CHTyaIuH
¥ HHTEpPIpETalMH IONYYeHHBIX pEINCHHM, 3HAKOMATCA C [pAMEpaMH  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH B MpPHUPOJE, HayKe H B HCKYCCTBE, C BBUIAION[UMHCS MATEMATHYECKAMH
OTKPBITHAMH ¥ UX aBTOPAMH.

2.6.7.1.3. Kypc amrefpsl M Hayal MaTeMaTH9eCKOro aHamu3a o6najaeT 3HAYHTENHHBIM
BOCIIHTATEIbHEIM IIOTEHIHAIIOM, KOTOpBIH peanusyercs KaK
Jepes y4eGHBIH MaTepual, criocobCTBYIONIHIT HOPMHAPOBAHUIO HAYIHOTO MHPOBO33PEHHS, TaK H depe3
cmemuuky  y4e6HOM  mesrensHOCTH, — Tpebyromeit CaMOCTOSATENIBHOCTH,  AKKYypaTHOCTH,
IIPOJIOJDKHTEIIBHOM KOHIIEHTpAauA BHUMaHHA H OTBETCTBEHHOCTH
3a MOJYYEHHBIH Pe3yJIbTar.

2.6.7.1.4. B ocHoBe MeTonuKH 00y4YeHH arebpe U HaYaraM MaTeMaTHIeCKOTO aHAIA3a JICKHT
ACATECIbHOCTHBIM IIPHHIAII 00 yICHHSA.

2.6.7.1.5. B cTpyKType IporpaMMBI II0 aire0pe M HAYalaMm aHATH3a BEUIENSIOTCS CIEYIOITHe
ColepKaTelbHO-MeTofuIeckue JuHuM: «Yucna u  BermciaeHus», «OyHKUAM H  rpadukuy,
«YpaBHeHus u HepaBeHCTBa», «Hawana maremarmueckoro amammsay, «MHOXKeCTBa B JIOTHKay. Boe
OCHOBHBIE COZIEPIKATCIBHO-METOAMYECKHUE JIMHUH M3y9alOTCs Ha MPOTSUKEHHH JBYX JIeT 0OyYeHHs Ha
YPOBHE CpefHEro oOmero o6pa3oBaHHS, ECTECTBEHHO [OMONHSSA Ipyr Apyra M IIOCTENEeHHO
HACBIIAsACk HOBBIMH TeMaMH H pasaenamd. JlaHHBIM ydeOHbBI Kypc sBISETCS HMHTErPATHBHBIM,
MOCKONBKY O0BeaMHAeT B cebe CoNepKaHHE HECKONBKHX MaTeMaTHYecKHX MCIMIUIEH: anre6pa,
TPHUTOHOMETpPHS, MaTeMaTHYeCKHd aHalu3, TEOpHs MHOXKecTB H japyrue. Ilo Mepe Toro kak
obydaroruecss oplageBalor BcE Oolee IIMPOKAM MAaTEMaTHYECKHM AaNIapaToM, Yy HHAX
IOC/Ie0BATENBHO (OPMHpPYETCA H COBEPIICHCTBYETCS YMEHHE CTPOHMTH MAaTeMaTHUYECKyK MOZENTb
peanbHON CHTyaluH, IPUMEHSATE 3HAHUS, IONyIeHHBIE B Kypce «Asre6pa u Hadasa MaTeMaTHIECKOro
aHalu3ay, Ul PEIICHHS CaMOCTOATENbHO CHOPMYTHPOBAHHOM MaTeMaTHYecKOH 3ajadM, a 3aTeM
HHTEPIPETHPOBATh NOMYICHHEIH Pe3y.IbTar.

2.6.7.1.5.1. ConepxarenbHo-MeTo/MUecKast JuHAA «UWcia M BBMHCICHHA» 3aBEpIIAcT
(hopMHpOBaHHE HABHIKOB HCIOIB30BAHHS JEHCTBHUTENBHBIX 9HCEN, KOTOPOe GBUIO Ha4YaTo HA YPOBHE
OCHOBHOro ofmero obpazoBaums. Ha yposHe cpeamero ofmero o6pazoBaEms 0co60e BHHMaHHE
yaensercs (GOPMHPOBAHHIO NPOYHBIX BHIYMCIHTENHHBIX HABBIKOB, BKIIOYAIONUX B  cebs
HCIIOIE30BAHKE Pa3IMIHbIX (OPM 3aNHCH JeHCTBUTENBHOTO YMCIa, YMEHHE PAllMOHAIBHO BHIIONHATE
JACHCTBUS C HHAMH, JE€NaTh IPUKHAKY, OLEHHBATH pe3ynbrar. OOydaromaecs IOMYYar0T HAaBHIKHU
IpUOKEHHBIX BBIYMCIICHHM, BBINONHEHHs NEHCTBHH C YHUCIaMH, 3alMCAHHBIMH B CTaHIapTHOH
(opme, HeoNB30BaHM MaTEMaTHYECKHX KOHCTAHT, OEHABAHMS YHCIOBBIX BEIPAKEHHIA.



2.6.7.1.5.2. ConepxarensHad  NMHHA  «YPaBHEHHA ¥ HEPABEHCTBA»  pealM3yeTcs
Ha MNpOTSDKEHHHM Bcero oOyd4eHMs Ha YpOBHE cpefHero obmero o0pa3oBaHMs, IIOCKOJIBKY
B KaXJIOM pasjiene MporpamMMbl MPeIyCMOTPEHO PEIeHHe COOTBETCTBYIOIMX 3anadu. O6yuaromuecs
OBIAACBAIOT pa3/IMYHBIMH METOAAMH DPEIICHHS [ENBIX, PpalMOHAIbHBIX, HMppalHOHAIbBHBIX,
IIOKa3aTebHbIX, JIOrapupMHUIECKHX U TPUTOHOMETPHYECKHX YPABHEHWMI{, HEPABEHCTB M UX CHCTEM.
IToyyenusle yMeHHS HCIONB3YIOTCS IIPH HCCICIOBAHUH (YHKIMN C MOMOIIBIO TIPOM3BOJHOM,
PCIICHUH IPHKIATHBEIX 3alad M 3aJa4 Ha HaXOXJAeHHe HauOONbIIMX W HAMMEHBIIMX 3HAYCHMH
bysximuu. JlagEas cojepikaTenbHas JMHUS BKIOYaeT B cebd Takke (OPMHUPOBAHHE YMEHHii
BBIIOJIHATE Pacuérel mo (opMmynaM, IpeoOpa3oBaHMsi LEJbIX, PAMOHANLHBIX, HPPAIlHOHATHLHBIX
H TPUTOHOMETPHYECKHX BhIPDAKEHHH, a TaKKe BBIPAKCHHHU, COIEPKAIIMX CTEHNEHH H Jorapu(Mel.
braromaps m3ydeHmro anrebpamdeckoro MarephHana NpPOUCXOAMT JanbHelIlee pasBHTHE
aNrOPUTMUYECKOT0 U aGCTPaKTHOTO MBIIUICHHS 00yJaomuxcs, GOpPMHUPYIOTCS HABBIKH JA€TyKTHBHBIX
pacCy KICHHM, paboThI ¢ CAMBOIBHEIMA (hOpMaMH, IPEICTaBIICHHS 3aKOHOMEPHOCTEH H 3aBHCHMOCTEH
B BHJC DaBCHCTB H HepaBeHCTB. Aurebpa mpeanaraer >QQexTHBHBIC HHCTPYMEHTHI IS PEINeHHs
IPaKTHYECKUX H €CTECTBEHHO-HAYYHBIX 3aJa4, HarJAZHO AEMOHCTPHPYET CBOHM BO3MOKHOCTH Kak
A3BIKa HAYKH.

2.6.7.1.5.3. ConmepxarenbHO-MeTOAMYeCKasE JuHHS «DyHKIME ¥ TrpadUKM»  TECHO
NEpeIIeTaeTcss C JPYIMMH JIMHHAMH Kypca, IMOCKOJIBKY B KAKOM-TO CMBICIE  3a1aér
[OCIENOBATEIbHOCTE ~ M3Y4eHHS  MarTepHuala. H3yueHue  cremeHHOH,  MOKa3aTeNbHOM,
norapuMHYECKOH M TPHTOHOMETPHYECKHX (YHKIMI, HX CBOHWCTB M TpadHKOB, HCIIOIE30BAHHE
byaxIwit IULst peleHus 3ama4 u3 ZPYTHX y4eOHBIX IPEIMETOB
H PCANbHOM KH3HH TECHO CBA3aHO KaK C MATEMAaTHYECKAM aHAM30M, TaK M C PEIIEHHEM YPaBHEHHH H
HepaBeHCTB. [Ipu 3toM 6osbmoe BHMMaHHe yjensercss (OPMHPOBAHHMIO YMEHHsS BEIPAKATH
(GopmynamMu 3aBHCHMOCTH MEXy PAa3IMYHBIMM BEJIMYMHAMH, MCCIIENOBATh IONYYCHHBIE (DYHKIIHH,
CTpOHTH HX rpaduku. Martepuan cojepikaTrenbHON JTHHAM HALE/IEH HAa Pa3BUTHE YMEHHH M HABHIKOB,
IIO3BOJLIIOIUX BBRIPAKATh 3aBHCHMOCTH MEX/y BEeIMYMHAMHM B Pa3IHYHON (opMe: aHAIMTHYECKOH,
rpadudeckoit u cnoBecHOH. Ero m3yderue crmoco0CTByeT pasBHTHIO alTOPUTMHYECKOTO MEIILICHHS,
cnocoOHOCTH
K 0000IIEHII0 B KOHKPETH3AIMH, HCTIOIB30BAHHIO aHAIOTHIA.

2.6.7.1.5.4. Conepxarensnas juHus «Havana MareMaTH4eckoro aHaam3a» MO3BOJAET
CYIIECTBEHHO pacHIMpUTh KpyI' KaKk MaTeMaTHYeCKHX, TaK M INPHKIAAHBIX 3a/ad, IOCTYIHBIX
obyuarormumcs, y KOTOPBIX HOSIBIISIETCSA BO3MOXKHOCTE HCCIIeIOBATh
H CTpOMTH Tpaduku dynKuui, onpenensrs uX HauGONbIIME W HAUMEHBLINE 3HAYCHH:A, BEIYHCIATH
wiomams Guryp m oOBEMBI TeN, HAXOIUTH CKOPOCTH M YCKOpeHHs mporeccoB. CojepiKaTeTsHas
JIAHAS OTKPHIBACT HOBBIE BO3MOKHOCTH MOCTPOEHHS MaTeMaTHYeCKHX MOJIenell pealbHEIX CHTYalHii,
HaXO0KICHHS HaWTyqIIero perneHus B IPUKJIAJHBIX,
B TOM YHCIIC COLHANbHO-SKOHOMHYECKHX, 3a/adax. 3HAKOMCTBO € OCHOBaMH MaTeMaTH4YeCKOro
aHaIu3a CHOCOOCTBYET pa3sBHUTHIO abCTPAKTHOTO, (OPMATBHO-IOTHYECKOTO H  KPEaTHBHOIO
MBIIUIEHHs, (HOPMHPOBAHMIO YMEHHH PpACIO3HABaTh HPOSBJICHHS 3aKOHOB MATEMaTHKH B HayKe,
TeXHHKE M HCKyccTBe. OOywaromuecs y3HAIOT O BBIIAIOINUXCS pe3yJbTarax, MOJYYEHHBIX B XOJ€
Pa3sBHTHA MAaTeMAaTHKH KaK HAYKH, H UX aBTOPAX.

2.6.7.1.5.5. CopepxarebHO-METOMIECKAS JTUHUSA «MuoXecTBa H JIOTHKA»
B OCHOBHOM ITOCBSIIIIEHA 3JIEMEHTAM TEOPHU MHOXKECTB. TeOpeTHKO-MHOKECTBEHHEIE IIPE/ICTABIEHUI
IPOHHU3BIBAIOT BeCh KypC IUKOJILHOM MaTeMAaTHKH H IpemjaraioT Hanbolee YHUBEPCAIBHEBIA A3BIK,
O0beUHAIOMMA BCe pasfenbl MaTeMAaTHKH ¥ e IMPHIOKEHHH, OHHM CBS3LIBAIOT pasHBIE
MaTeMaTH4eCKie TUCLHUIIIMHEL B euHoe nenoe. IToaToMy BaKHO JaTh BO3MOMKHOCTE 00ydJaromemMycs
IIOHAMATH TEOPETHKO-MHOXECTBEHHBIH S3BIK COBPEMEHHOM MATEMATHKH M HCMONB30BATHL €ro Ul
BBIP@XKEHHS CBOMX MEICTICH. ;

2.6.7.1.6. B xypce «Anrebpa W Hadaja MareMaTHYECKOr0 aHaIM3a» IPHCYTCTBYIOT TAKKE
OCHOBEI MaTe€MaTHYECKOTO MOJIEIMPOBAHHUSA, KOTOPbIE NPH3BaHbl cHOPMHPOBaTL HABBIKH ITOCTPOCHUS
MOJIENIEH pPeaIbHBIX CUTYaLH, HCCIIeI0BaHuA 3THX MoJieneH
C IOMOINBIO ammapata anreOpsl W MaTeMaTH4eCKOro AaHalW3a M HHTEepIpeTAlH II0TyJeHHBIX



pesynbTaToB. Takwe 3anaHusi BIUIETEHBI B KaX/bli H3 pas/ielloB MPOTPAMMEIL, TOCKOJIBKY BeECh
MaTepHall Kypca IMHUPOKO MCHOMBb3YeTCs Ul PELICHHs NPUKIAJHbIX 3a/a4. [Ipy pelleHun peanbHbIX
NPaKTHYECKUX  3ama4  00ydalommecs pa3sBHBAIOT  HaOIOJATENbHOCTh, YMEHHE HAXOIHUThH
3aKOHOMEPHOCTH, a0CTparupoBaThCsl, HCHOJIL30BATh AHANIOTHIO, 0006IATE M KOHKPETH3HPOBATH
npobnemy. JesarensHoCTh
10 (OpMUPOBAHUIO HABBIKOB PEINCHHS NPHKIAIHBIX 38/1a4 OPraHU3yeTcs B IIPOLECCE W3YUeHHS BCEX
TeM Kypca «Asrebpa i Hadala MaTEMaTHYECKOTO aHAIH3ay,

6.7.1.7. OBmee gncino 4acos, peKOMEHIOBAHHBIX /UL H3ydeHHs y4eGHOTO Kypca «AnreGpa |
Ha4ama  MaTeMaTH4YecKoro adammsa», — 170 wacoB: B 10 wxmacce — 68 wacos
(2 gaca B Henemo), B 11 kinacce -102 gaca (3 yaca B Hezemo).

6.7.2. Conep:xanne ofyuennsn B 10 Knacce.

6.7.2.1. Yncna ¥ BIYHCIICHHS.

Pauyonansueie uncna. OOBLIKHOBEHHBIE W JECATHYHBIE APOOM, IpPONEHTHI, OECKOHEYHBIE
NEPHOAMYECKHE Apo0H. AprpMeTHIECKHE ONMEPAHH ¢ PAMOHATPHBIME 4HC/IaMH, TPeo6pa3OBaHHs
9HCIIOBBIX BBIDAKCHHHA. [IpuMeHenue npobelf W NPOLEHTOB s pEINeHHs NPHKIANHBIX 33724 H3
Pa3IMYHBIX OTpaciel 3HAHUN U pealbHOM JKH3HH.

JleictBuTenbable yucna. PanuMoHalbHBIE M MppAalMOHATGHEIE YHCTA. ApH(pMETHUeCKHe
Onepallid C JCHCTBHUTENBHBIMH 4YHClaMu. [IpHOMHXEHHBIE BBIYMCICHHS, NPABHIA OKPYTJICHHUS,
INPAKHJKA U OLIEHKA pe3yJibTaTa BEIYMCICHHH,

Crenenp ¢ mensM mokasareneM. CTaaaprHas (opMa 3alHCH JEHCTBHTENBHOrO YHCIIA.
HcnonesoBanue HOAXOAAIIEH hopmer 3aIHcH JEHCTBHTENBHBIX qucen
JUIA pEIICHUA IMPaKTHYECKHX 3a/1a49 H IIPEACTABIICHHA NaHHBIX.

Apudmerndeckuil KopeHb HaTypalnbHOM crenenu. JIeHCTBHA ¢ apu(pMETHUYECKUMH KOPHSIMHU
HaTypaJlbHOM CTEICHH.

CuHyc, KOCHHYC W TaHIeHC dYHCIIOBOIO aprymeHTa. ApPKCHHYC, apKKOCHHYC, apKTAHICHC
YHCIOBOTO apryMeHTa.

2.6.7.2.2. YpaBHeHHUS U HEPABEHCTBA.

ToxnecTpa u TOXIECTBEHHBIE TPe06PA3OBAHHS.

[IpeoGpa3oBanue TPHTOHOMETPHYECKHX BoIpaKeHud. OCHOBHBIE TPHIOHOMETPHYECKHE
bopmyBL.

YpaBHeHue, KopeHs ypasHeHHs. HepaBeHcTBo, pemenne HepaBeHCTBa. MeTo HETEPBAIOB.

Pemenwe nensx u aApo6HO-paMOHANBLHBIX YPaBHEHHI H HEPAaBEHCTB.

Peinenue uppanoHansHBIX YPaBHEHUH U HEPABEHCTB.

Pemenne TpuroHOMeTPUYECKHX YPABHEHHMH,

Ilpuvenenne ypaBHEHWH W HEPABEHCTB K PEMICHHMIO MAaTEMATHYeCKHX 3aiad W 3a/ad W3
pasnuuYHBIX 06IacTel HayKu U pealbHOM KU3HH.

2.6.7.2.3. Oyaxmun u rpaduxw.

Oyuknus, cniocobs! 3ananus Gpyrkmua. ['padux dysxuee. Bsaumno obpaTasle GyHKIHIH.

OGnacte ompeneneHus ¥ MHOXECTBO 3HadeHmd (ynxmun. Hymu ¢ymkmuum. ITpomesxyTku
3HAKONOCTOSHCTBA. YETHEIC 1 HeYETHEIE (QYHKIMH.

Cremennas ¢QynKkmuMs ¢ HaTypaibHRIM H  IeJbIM  mOKasatenem. E&  cBoiicTsa
u rpaduk. CBoiicTBa U rpadMK KOPHA N-0if CTENEHH.

Tpuronomerpudeckas OKpyXHOCTS, OIPEACICHHE TPUTOHOMETPHIECKHX DYHKIUH YHCIOBOTO

apryMeHTa.
2.6.7.2.4. Hauana MaTeMaTHYECKOI0 aHAIIH3A.
IlocnemoBarensHOCTH, coco0b! 3aaHus MOCIIeIOBATEIBHOCTEH. MOoHOTOHHEIE
HOCJI€IOBATEIEHOCTH.

ApupmeTndeckas ¥ reoMeTpHUecKas mporpeccui. beckoneuno y6bIBarolmas reoMeTpHIecKas
nporpeccust. Cymma GeckoHewHO yObIBaromieil reomeTpuveckoi mnporpeccud. PopMyia CI0KHBIX
NPOLEHTOB. Mcnons3oBanue MPOrpeccHy UL PEINeH s PealbHEIX 3a/1a4 PHKJIAIHOIO XapaKTepa.

2.6.7.2.5. MHOXKecTBa U JIOTHKA.



MruoxecTBo, onmepanmuum Han MHOXKeCTBaMH. JIHarpamMmbl Oiinepa—Benna. Ilpumenenue
TCOPETHKO-MHOXECTBEHHOTO alliapaTa I OIMCAHUS PEATBHBIX IIPOLECCOB U ABICHHMH, IIPH PELICHAH
3a71a4 U3 NPYTHX yYeOHBIX IPeIMETOB.

Onpenenenne, Teopema, cleICTBHE, JOKA3aTELCTBO.

2.6.7.3. Conep:xanne o6ygenns B 11 knacce.

2.6.7.3.1. Yucna v BHIYHCIICHHS.

Harypasnsnsie n nensie wucna. [Ipu3Haku 1euMOCTH LETbIX THCeT.

Crenens ¢ panuoHaTbHbM moKasaTeneM. CBONHCTBA CTEITCHH.

Jlorapugm gucna. JlecaTuambie u HATYpaTbHEIE TOrapHbMbL.

2.6.7.3.2. YpaBHeHHS H HEPABEHCTRA.

IIpeoGpasoBanue BEIpaskeHUH, COMEpKAIMX norapuMel.

IIpeoGpasoBanne BRIpKEHAH, CONEPIKAIIMX CTEIIEHH C palMOHAIBHEIM 110Ka3aTelIeM.

IIpAMeps! TPHTOHOMETPHYECKHX HEPABEHCTB.

ITokasate/bHbIe ypaBHEHUS U HEPABEHCTEA.

Jlorapumudeckre ypaBHEHHS B HEPABEHCTRA.

CacTemMBl JHHEHHBIX ypaBHeHWI. Pemenue NPUKIATHBIX 33849 C [OMOINBK) CHCTEMBI
JIMHEHHEBIX YpaBHEHHIA.

CHCTeMBI B COBOKYITHOCTH PaIMOHATBHEIX YPABHEHHH | HEPaBeHCTB.

IIpumenenne ypaBHeHwil, cHCTEM M HEPABEHCTB K PELICHHIO MaTeMaTHYECKHX 3aad H 3a1a4
U3 pasiMYHbIX 00J1acTel HAYyKU U peabHOH JKH3HH.

2.6.7.3.3. ®ynkumn u rpadukm.

Oynxuns. Tlepuomudeckne pynxmn. [TpoMEKYTKE MOHOTOHHOCTH ynxuun. MakcuMyme! 1
MHHHAMYMBI byHKIHIH. Haubonsmee H HaHMEHBIIIEe 3Ha4YeHUE bysxman
Ha TIPOMEKYTKE.

TpruroHoMeTpudeckue GyHKIHH, HX CBOHCTRA H rpaduKH.

Ilokazarensnas u morapudMudeckas GyHKIHM, HX CBOHCTBA 1 rpaduxm.

Hcnonesosanne rpadgukos GyHKmmii s pemenns YPaBHEHHH U IMHEHHEIX CHCTEM.

Hcnonp3osanue rpauxoB bysxIwii Juis HCCIEI0BaHHSA IIPOLECCOB
H 33BHCHMOCTEH, KOTOpHIE BO3HHKAIOT NPH PENICHHH 3ajad M3 IPYrHX y4e0HBIX IPEIMETOB H
peaJbHON KU3HH.

2.6.7.3.4. Havana MaTeMaTHYECKOTO aHAH3A.

HenpepeiBusie ynkuun. Meroz naTepBANOB M11d PEIIEHHs HEPABEHCTB.

IIpoussonnas dynkuuu. 'eomeTpraecknii u (pH3HMHECKHi CMBICIT TPOU3BOTHOI.

IIpousBoaHbIE 3TeMEHTAPHBIX (YHKIHIA. DopMynBl HAXOXICHHS [POM3BOJHON CYMMBL,
IPOU3BE/ICHHS H YaCTHOTO (QyHKITHIA.

Ilpumenenne  npowsBOmHOM K = HMCCIENOBAHHMIO GyEKIM  Ha  MOHOTOHHOCTE
H  9KCTpeMyMbl.  HaxoxjeHue  HambONBIIEro ¥  HAUMEHBIIErO0  3HAYCHHS byHKIHH
Ha OTpe3Ke.

IIpumenenne NPOU3BOIHOMN U HAXOKICHHAS HAWJIy4YIIEro penieHus B NPUKIAIHBIX 337a4ax,
AJI OIPENCNICHHA CKOPOCTH TIPOIECCa, 3aAaHHOT0 (GopMyIoi mitu rpadukom.

IlepBooGpasnas. Tabimua neppooGpasHbIX.

Murerpan, ero reomerpudeckuii u  (usmueckmit cMmbich. BrraumcreHue HHTErpaja
o popmyne Hetorona—Jleit6auna.

2.6.7.4. TInanupyeMsle NpeIMeTHBIE PE3yIbTAaThHl OCBOSHHS enepanbHOM mporpamMMer Kypca
«Anrebpa u HaYana MaTEMaTHYECKOTO aHAIA3a» HA YPOBHE Cpe/iHero odmero o0pa3oBaHmsI.

2.6.7.4.1. IlpeameTHBIE Pe3yabLTATHI 0 OTAEABHBLIM TEMaM y4ebnoro Kypca «Aarefpa u
HajaIa MmareMaTadeckoro anamusa». K konuy 10 knacca ofyuawomuiics mayunres:

2.6.7.4.1.1. Yncna u BEMHCIICHAS:

OLCPHPOBATE TIOHATHAMH: PpaUHOHAIBHOE M JCHCTBHTENBHOE YHCIO, OOBIKHOBEHHAS H
JecATHYHAs ApoOb, IPOLEHTEI;

BBITOJTHATS apH(METHYECKUE ONEPAIHH C PAHOHATBHEIMH U IeHCTBATEHEIME YHCTAMHY,
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BBIIO/HATS NPHOMKEHHbIE BBIMUCIEHNS, HCIIONMB3Ys PABHJIA OKPYIIIEHNS, [IEaTh IPHKHIKY
H OLEHKY Pe3yJIbTaTa BEMHUCIICHHHN; .

OIEPHPOBATh MOHATHAMH: CTENEHb C LEbIM IOKAa3aTeleM, CTaHmapTHas ¢opma 3amucH
ACHCTBUTE/IBHOTO YHCIIA, KOPEHb HATYPATLHON CTEICHH, HCIONB30BATh MOIXO/SIIYIO (JOPMY 3AIHCH
JEHCTBUTE/IBHBIX YHCEN JUIS PEIIeH s IPAKTHYECKHUX 3a/1a4 H IPe/ICTABICHHS JAHHEIX;

ONCPHPOBATE IOHATHAMH: CHHYC, KOCHHYC H TAaHTCHC HPOHM3BOJIBHOINO YIJa, HCIIOIB30BATH
3alHCh MPOM3BOJILHOTO YIUIa 9epe3 00paTHble TPHIOHOMETpHYecKHe GyHKIHH.

2.6.7.4.1.2. YpaBHeHHS U HEPABEHCTBA!

OII€pHpOBaTh IOHATHAMM: TOXKACCTBO, YPAaBHEHHE, HEDABEHCTBO, ILIEN0€, DAIMOHAIBHOE,
HPPaHOHANBHOE YPaBHEHHE, HEPABEHCTRO, TPHIOHOMETPHYECKOE YPABHEHHE;

BBIITOJIHATE npeoOpa3oBaHus TPUTOHOMETPUYECKHX BBIPQKCHU " perIaTh
TPUTOHOMETPHIECKHE YPABHEHHU,

BBIIONTHATH Npeo0pa3oBaHus NENbIX, PAlHOHAIBHEIX H HMPPANMOHATGHEIX BHIPAKEHHH M
PEIIaTh OCHOBHBIE TUIIBI IIEJIBIX, PANHOHAIBHBIX M HPPAIIMOHATLHEIX YPABHEHHH U HEPaBEHCTB;

OPUMEHATH  ypaBHEHHA M  HEPaBEHCTBA JUIA  pEUIEHHS MaTeMaTH4YeCKHX  3ajad
H 3314 U3 PA3UYHbIX 001acTel HayKu U peabHOM KHU3HH;

MOJICTMPOBATE peallbHbIe CHTYAIMU HA A3BIKE aIreOphl, COCTABIATH BHIPAXKEHHSA, YPaBHEHHM,
HEpaBeHCTBa 110 YCIIOBHIO 3anaym, HCCIIeJOBATH [OCTPOCHHBIE MOZIEH
C HCIIOJIb30BaHUEM amrapara aareopsl.

2.6.7.4.1.3. ®yuxumu u rpaduxu:

ONEpHpPOBaTh MOHATHAMH: (QYHKUHS, crocoObl 3amanus GyHKIHMH, 061acTh ONpENeNeHHs |
MHOJKECTBO 3HAYCHAN QYHKIMH, rpaduK YHKIHH, B3AUMHO 06paTHBIE (YHKIHH;

OIIEPHPOBATE MOHATHAMH: YETHOCTh H HEYETHOCTh (QYHKUHMH, HYIH (QYHKIAH, TPOMEXYTKH
3HAKOMOCTOAHCTBA;

HCIOJIB30BATh IpaduKy DYHKIMI JUIs pEeIleHns YpaBHEHMIA;

CTPOMTh H YHTaTh Tpauku JuHeHHOH GYHKOMM, KBagpaTWdHOM (GYHKIMH, CTEIEHHOH
(QYHKIHE ¢ MeTBIM IToKasaTeneM;

MCIONB30BaTh Ipaduké GYHKIMA J[UIS HCCIEHOBAHHS TPOLECCOB H 3aBHCHMOCTEH npu
PCIICHMM 3aJa4 M3 JPYrHX YYeOHBIX IpPEJIMETOB W pEaibHOM >KH3HH, BBIPAXKATh (HOPMYIaMH
3aBUCHMOCTH MEXKY BeIHYMHAMH.

2.6.7.4.1.4. Hayana MaTeMaTHueCcKOro aHATH3a:

OIIEpHPOBATH HOHATHIMH: [IOC/IEI0BATEILHOCTE, apupmeTHIecKas
U FeOMETpHYECKas IIPOTPECCHH;

ONEPHPOBATH MOHATHAMH: OECKOHEWHO yOBIBAIOmAs IeOMETPHYECKas MpPOrpeccHs, CymMMa
OeckoHeuHo yOBIBaIOIIel reoMeTpHIECKOl IPOrpeceHu:;

3a/1aBaThk IOCIECAOBATEILHOCTH PA3THYHBIMH CIIOCOOAMIE;

HCIIOJBE30BaTh CBOHCTBA IIOCIEOBATEILHOCTEH H IPOrPecCHil s pelleHus peanbHBIX 3a/ad
IPUKJIAHOTO XapaKTepa.

2.6.7.4.1.5. MHOXeCTBa H JIOTHKa:

OIIEPHPOBATH HOHATHAMH: MHOXKECTBO, OTIEPAlliy HaJl MHOXKECTBAMHU;

HCIOTB30BATE TEOPETHKO-MHOXKECTBEHHBIN alIapaT JUIi ONHCAHHS PEalbHBIX MPOLECCOB H
SBJICHUH, IIPU PEIICHUN 33/1a9 U3 APYTHX YYEOHBIX IIPEIMETOB;

OmMepApOBaTh NOHATHAMHE: OLIPE/ICICHHE, TEOpeMa, CIIEICTBHE, A0KA3aTeIbCTRO.

2. 6. 7.4.2.IlpeaMeTHBIE Pe3yALTATHI 10 OTAEABHBIM TeMaM y4efHOro Kypca
«Adrebpa u Haaaa MaTeMaTHYecKoro anammsa». K konny 11 kaacca o0yqaromuiicss Hay9ATCS:
2.6.7.4.2.1. Yncna u BEIYHCIICHUS:

OI€pHPOBATEL IOHATHAMH: HaTYpalbHOE, IIEI0E€ YHCIO, HCIONB30BaTh NPH3HAKH JETMMOCTH
LENBIX YHCENI, Pa3/IOJKCHHE YHCIA Ha IIPOCTHIE MHOXKUTEIIH /s pEIeH s 3a/1ad;

ONEPHPOBATH MOHATHEM: CTEIICHD C PAITHOHAILHEIM NTOKA3ATEIEM,

OMEPUPOBATH MOHATHAMHE: JIOrapu(M YHCIIa, NECATHYHBIE H HATYPAIbHEIE JIOrapia(MBL.

2.6.7.4.2.2. YpaBHEeHHs ¥ HEPABEHCTBA:
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NPHMEHATE CBOHCTBA CTEICHH /UIA NpeoOpa3oBaHUsA BHIDAXKEHHH, ONEPHPOBATH IIOHATHIMY:
[IOKa3aTeIbHOC ypaBHCHHE M HEPABEHCTBO, PEINATh OCHOBHBIE THIIBI IOKA3aTENbHBIX YPaBHEHHH H
HEPaBEHCTB;

BBIIONHATE  NIPEOOpa3sOBAaHMA  BBHIDAKEHHHM, COZEpXKAMX  JOTApH(MEL OIEPHPOBATH
TOHATHSMH:  JIOTADHQMHUYECKOE YpaBHEHHE M  HEPABEHCTBO, pEIIaTh OCHOBHBIE  THIIBI
norapu)MHYECKUX YPaBHEHH ¥ HEPABEHCTB;

HAXOMUTE PEIICHUA NPOCTEHINNX TPHIOHOMETPHYECKHX HEPABEHCTR;

ONEPUPOBATE TOHATHAMM: CHCTEMa JIHHEHHBIX YPaBHEHHH W €€ pemieHue, HCIOJIb30BaTh
CHCTEMY JIMHEHHBIX YPaBHEHUIT JUI peLICHHS IPAKTHICCKHX 3a/1a4;

HAaXOIUTh PCIICHHsS NPOCTEHIINX CHCTEM M COBOKYIHOCTEH palMOHATBHEIX YPaBHEHHH H
HEPaBEHCTB;

MOJCIMPOBATE peanbHBIC CHTYallMH Ha A3bIKE alreOpEl, COCTAaBIATH BHIPAXKEHHS, YPABHECHHUS,
HCPABCHCTBA M CHCTEMBI 10 YCIIOBHIO 3a/[a4H, HCCIIE0BATh OCTPOECHHBIE MOAENH C UCIIOIb30BAHNEM
anmapara ajuredpsl.

2.6.7.4.2.3. ®yrakuun u rpaduxy:

OTIEPAPOBATE MOHATHSMH: NEPHOANYECKAT QYHKIHA, IPOMEXKYTKH MOHOTOHHOCTH (DYHKIIHH,
TOYKH SKCTpeMyMma (YHKUHH, Haubojblnee u HaWMEHbIIee 3HaYeHUA (DYHKIMH HA IPOMEKYTKE,
HCIIONb30BaTh UX AJIA NCCIIeJOBaHNUs QYHKIUY, 3a1aHHON rpaduKoM;

OIIEpHPOBATh [OHATHAMHU: rpaduku [I0Ka3aTeIbHOMH, JorapupMuIecKoi
H  TPUTOHOMETPHYECKMX  (QyHKOMM, m300pakaTh HX Ha  KOODAHHATHOM  IUIOCKOCTH
U MCTIONb30BaTh /ISl PEIICHUs YPaBHEHHUH H HEPABEHCTB;

n300pakaTh HAa  KOOPAWHATHOM  IUIOCKOCTH rpaQukd  IHHEHHBIX  ypaBHEHHIt
1 HCHOJIB30BATh MX UL PEIICHHUS CHCTEMBI IMHEIHBIX YpaBHEHHMI;

HCTIOTL30BaTh rpaduku GyHKIH [UIs HCCle0BaHMS TIPOLIECCOB M 3aBHCHMOCTEH 13 JPYTHX
Y4eOHBIX TUCIHILINH.

2.6.7.4.2.4. Hauaina MareMaTH4eCKOro aHATH3a:

OIICpHpOBATE TOHATHAMH: HENpPEpPBIBHAA (YHKIHS, NMPOM3BOAHAS (YHKIHH, HCIIOJIB30BATH
TCOMETPHUYECKHI H (PU3HICCKHIM CMBICT TPOU3BOIHOMN st pelIeHud 3a1a4;

HaxXoWTh IPOU3BOJHBIC OJIEMEHTAPHBIX (QYHKIMH, BBMHCIATS HPOM3BOAHBIE CYMMBb,
HPOU3BE/ICHHS], YACTHOTO ()YHKI[HIA;

HCIIONB30BAaTh  NPOM3BOAHYIO A  MCCHENOBaHMS  (PYHKIMH HAa  MOHOTOHHOCTB
H SKCTPEMYMBI, IPUMEHATE Pe3yJIbTaThl HCCIEN0BAHNS K IIOCTPOCHUIO IpadHKOB;

HCIIOJIE30BATh MIPOH3BOJHYIO b1ty b HaxXOXKICHHUS HaWJIy4IIero pemeHus
B IPHKJIAHBIX, B TOM YHCIIE CONUATBHO-3KOHOMUYECKHX, 3a/1a9ax;

ONCpPHPOBATH IOHATHAMH: IEPBOOOpasHas W MHTErpal, NOHHMAaTh TEOMETPHYECKHH W
(usuyeckuit cMBICH UHTErpaa;

HaXOIUThb nepooOpa3HkIe DIIEMEHTAPHBIX - (QYHKIHIA, BBIYUCIIATH HMHTerpai
1o Gopmyne Heotona—Jleit6auna;
peIlaTe  TPUKIaAHBIE  3a4a4¥, B  TOM  4YHCIE  CONHATHHO-3KOHOMMYECKOIO
U QU3AYECKOro XapaKTepa, CpeICTBAMH MaTeMaTHYECKOTO AHATH3A.
10 xnace
Haumenopanne pasznenos u tem | KonmuecTso KonTponbheie DNIeKTpOHHBIE
[pOrpaMMEI YacoB paboTEI (mudpossie)
obpasoBaTeIbHbIC
pecypcel

12




1 MHoecTBa pallHOHATBHBIX U 28 1 https://edu.mob-edu.ru
JCHCTBUTENBHBIX YUCEIL. .
ParmoHaNbHEe ypaBHEHUS B http://digital-edu.ru
SEEARhdn hitps://ypok.pd/

2 @ynxuun u rpaduxu. Crenens ¢ | 12 https://edu.mob-edu.ru
LEBIM [TOKa3aTeieM

3 ApudmerHdeckuii KopeHb n—oif | 36 1 http://digital-edu.ru
crenenu. MppanuonansHaeie
YPABHEHHS U HEPaBEHCTBA

4 DopMyITBI TPHTOHOMETPHH. 4 1 https://ypok.pd/
Tpuronomerpuyeckue
ypaBHEHHS

5 ITocneoBarenbHOCTH B 10 1 https://edu.mob-edu.ru
IIPOrpeccHn

6 IToBTOpenwue, 06061menHwME, 6 http://digital-edu.ru
CHCTEMaTH3alMA 3HAaHUH
Bcero 136 B

11 xknace
HammvenoBanue pasnenos u tem | Konwgecrso KonTponsusre ONeKTpOHHBIE
IIPOrpaMMEL 9acoB paboTsI (mudpossie)

obpasoBarenbHbIE
PecypeEl

1 Crenens ¢ panHoHAILHLIM 16 1 https://edu.mob-edu.ru
mokasareneM. [lokazarensHas
byrxums. [TokazarensHbie
YPaBHEHHS U HEPaBEHCTBA

2 Jlorapupmugeckas QyHKIus. 16 http://digital-edu.ru
Jlorapudmudeckue ypasHeHus 1
HEPaBEHCTBA

3 Tpuronomerpuyeckue Gynkuu | 14 1 https://ypox.pd/

U UX rpaduku.
Tpuronomerpuyeckue
HEepaBeHCTBa

4 IIpousBoxnas. [Tpumenenue 24 1 https://edu.mob-edu.ru
IIPOU3BOIHOM

5 WrTerpan u ero npuMeHeHus 12 http://digital-edu.ru
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6 Cucremsl ypaBaenuii 16 1 https://ypok.pd/

7 HarypansHsie u nensie uncia 10 https://edu.mob-edu.ru

8 IToBropenue, oGobmenue, 24 2 http://digital-edu.ru
CHCTeMAaTH3alHs 3HAHUH
https://ypox.pd/

Bcero 132 6

2.6.8. Pabogas nporpamma y4e6uoro Kypca «I'eomerpusn».

6.8.1. IlosicanTenbHAS 3anHCKA.

6.8.1.1. Baxxmocth  yuebmOTO Kypca T€OMETpMH Ha ypOBHE cpeaHero obmero o6pasoBaHus
obycrnoBnena IpPaKTHYECKOi 3HAYUMOCTEIO MeTalpeaMeTHEIX
M NpEIMETHBIX DPE3yJIbTaTOB OOyYeHHS TIEOMETPHH B HANPABICHAH JMYHOCTHOIO Pa3BUTHS
obyuaromuxces, popmMupoBaHHs (byHKIHOHANBHON MaTeMaTHYECKOMH I'PAMOTHOCTH, H3y4YEHHS JPYTHX
y9eOHBIX mucIMIUIMH. Passutie y obywarommxcs [PAaBAIIBHBIX TMPEACTABICHHH O CYLMIHOCTH H
TIPOHCXOMK/ICHHH! Te€OMETPHIECKHX abCTpaKIKil, COOTHONEHHH PEANTLHOTO | HJICATBHOTO, XapaKTepe
OTP@KEHHUS MAaTEMATHYECKOH HAayKOi SBIEHMI M IPOLECCOB PEATBHOTO MHpA, MECTe r€OMEeTpHH B
CHCTEMC HayK M POIH MATEMATHYECKOrO MOJE/IHPOBAHHA B HAYIHOM TMO3HAHHHA H B IpaKTHKE
Croco6CTBYeT (OPMUPOBAHHIO HAYYHOrO MHDPOBO33pCHHsl O0Y4alOIIMXCH, a TakKe KadecTs
MBILUICHHS, HEOOXOMUMBIX /I afalTalliH B COBPEMEHHOM OOIIECTEE.

6.8.1.2. 'eomeTpus sBAseTCH OXHHM M3 6A30BBIX NpeIMETOB Ha YPOBHE CpeaHero oOmiero
00pa3oBaHus, TaK Kak 00eCHeYrBAECT BO3MOMKHOCTD H3yHYCHHs KaK JHMCIMILIHH €CTeCTBEHHO-HAYJHOI
HalpaBJIEHHOCTH, TaK ¥ I'YMaHHATAPHOM.

6.8.1.3. Jlorugeckoe MpIITeHHE, (opMupyeMoe NpH H3yYeHHH OGYYAIOIMMHECS TOHATHHRHEIX OCHOB
TCOMETPUH U IOCTPOEHHH HENOYKH JIOTHYECKHX YTBED)KICHHH B XOLE DEIeHHs TEOMETPHYECKHX
3ajiad, yMCHHC BBUIBATATH M OPOBEPraTh THIIOTE35I HEIOCPECTBEHHO HCIIOMB3YIOTCS IIPA peIIeHHH
3amay CCTECTBEHHO-HAYIHOIO LKA,
B YaCTHOCTH U3 Kypca (GH3HKH.

6.8.1.4. YMeHHe OpHEHTHPOBATHCS B NPOCTPAaHCTBE MTPacT CYMIECTBEHHYIO POJIb BO BCeX 06JacTax
JEeATEeIHOCTH 9eI0BeKa. OpuenTanus 4eioBeKa BO BPEMEHH
H POCTPAHCTBE — HEOOXOAUMOE yCIIOBHE €r0 CONMATBHOTO OBITHS, (opMa OTpaXKeHHs OKPYKAFOIIEr0
MHpa, yCIOBHE yCIENIHOrO IO3HAHMS M AKTHBHOIO NpeoOpasOBaHMS IeiCTBHTEIEHOCTH.
Onepupoasue mpocTpaHCTBEHHBME o0pasamu OOBENHMHSET pasHble BHOH Y4eOHOH H TPYIOBOH
ACATCILHOCTH, SBIIAETCS OXHHM U3 MPOPECCHOHAIBHO BaXKHEIX KAaYeCTs, [03TOMY aKTyalbHa 3ajiada
hopmupoBanus y o6ywaronuxes IPOCTPaHCTBEHHOTO MBINUICHHS KaK pPa3sHOBHIHOCTH OGpPAa3HOro
MBIIICHHSA — CYIECTBEHHOTO KOMIIOHEHTA B ITOArOTOBKE K TIPAKTHYECKOH MeATETBHOCTH [0 MHOTHM
HalpaBICHUAM.

6.8.1.5. Ilexs ocBOeHHs TporpaMMEe! ydeGHoro kypea «['eometpusi» Ha 6a30BOM ypoBHE obyuenus —
obmeobpaszosarensHOE  ® OOIUEKYIBTYPHOE  pa3BUTHE OOYYAIOILIUXCH 4epes obecrnedenue
BO3MOXKHOCTH IIPHOODETeHHS W HCIOJE30BAHMS CHCTEMATHYECKHX FEOMETPHYCCKUX 3HAHMHA M
JeHCTBUM, CHENM(UIHBIX I'€OMETPHH, BO3MOYKHOCTH YCIIEITHOIO HPOAOKEHHS 00pasoBaHUs 110
CIELHATEHOCTSM, He CBSA3aHHBIM
- C IPHAKIIATHBIM UCIOIE30BAHHEM T€OMETPHH.

6.8.1.6. [IpHOPHTETHEIME 3a7a9aMy OCBOCHHUS ydebHoro xypca «I'eomeTprm» Ha 6a30BOM ypoBHe B
10-11 xnaccax sBmsmoTes:

GopmupoBanwe  mpexcTaBmeHMs o FCOMETPHH  .KaK  YaCTH  MHPOBOH  KYJIBTYDBI
¥ OCO3HAHHE €€ B3aUMOCBA3H C OKPYIKAFOIIUM MHPOM;

thopmupoBanue IIpe/ICTaBIEHUS 0 MHOIOrpaHHHKaX 74 Tenax BpaIlCHUA
KaK O BOXHEHIIHX MATEMATHYCCKHX MOJENIAX, MO3BOJIAIOIIMNX ONHUCEBATD 1 H3y4aTk pasHble SBJICHHUS
OKPYIKaIOIIeTr0 MHPA;
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(opmHpoBaHHe yMEHHs paclo3HABaTh Ha depTexax, MOJIEIAX U B PEAIbHOM MHPE MHOTOIPAaHHUKH H
TeJla BpaIeHus;

OBJIaJICHHC METO/IAMH PEIICHH 3a/1a9 Ha IOCTPOCHHS Ha H306paKEeH X MPOCTPAHCTBEHHBIX Guryp;
(opMupoBaHWE  yMEHHS ~ ONEPHpOBAT  OCHOBHBIMH  [OHATHAMH O MHOTOTpaHHHKAX
U TeJlaX BPAIleHHs U UX OCHOBHBIMH CBOMCTBaMHU; ‘

OBJIA/ICHAC AITOPHTMAMH PEIICHHS OCHOBHBIX THIIOB 3a1ady, (OPMHUPOBAHHE YMEHHS IPOBOIUTh
HECTIOXKHBIC IOKa3aTe/bHBIE PACCY/KACHHS B XONE PEIICHHS CTEPEOMETPHUECKHX 3a/1ay M 3a1ad C
NPaKTHYECKUM COEPIKAHHUEM;

Pa3BUTHC HHTC/UICKTYyQIbHBIX M TBOPYECKHX CIIOCOOHOCTEH O6YYAIOMMXCs, MO3HABATEIHHON
aKTHBHOCTH, HCCIIEI0BATENIECKUX YMEHUH, KDUTHIHOCTH MbIIIUICHHS;

(opmupoBaHHe (yHKUHOHATEHOH TIPaMOTHOCTH, PEJIEBAHTHON TEOMETPHH: YMEHHE DPacllO3HABaTh
MPOSBIICHHSA Ir€OMETPHYECCKUX IIOHSTHH, 00BeKTOB H 3aKOHOMEPHOCTEH
B PCAILHBIX JKH3HEHHBIX CHTYAllMsX M IPH M3YYCHHH JPYIHX y4eOHBIX IIPEIMETOB, NPOSIBIICHUS
3aBUCHMOCTEH M 3aKOHOMEDHOCTeH, (OpPMYTHpOBATE HX HA S3BIKE FeOMETPHH ¥ CO3/aBaTh
TCOMETPHYECKHE MOJICIH, IPUMEHATh OCBOEHHBIH IeOMETPHYECKHIl AIapaT /Uil peIeHus NPaKTHKO-
OPUCHTUPOBAHHEIX 3372, HHTEPIPETHPOBAT M OLCHHBATD IOMYYEHHBIE PE3Y/IBTATEL

6.8.1.7. OTmaauTensHOi 0COGEHHOCTHIO [pOTpaMMEI 110 TE€OMETPHH SBILIETCS BKIIOYEHHE B Kypc
CTCPCOMCTPHH B HA4alle €ro M3y4eHHs 3a/ad, pelllaeMbIX Ha ypOBHE HHTYHTHBHOTO IO3HAHHS, H
ONpPEACIEHHBIM 00pa3soM OpraHu3oBaHHas paboTa Hag HAME, 9TO CIOCOOCTBYIOT Pa3sBUTHIO
JIOTHIECKOTO M IPOCTPAHCTBEHHOIO MBILIIEHAS, CTHMYIIHPYET POTEKAHHE HHTYHUTHBHBIX HPOIECCOB,
MOTHBHPYET K JATbHCHINEMY U3y4EeHHIO IIPEIMETA.

6.8.1.8. Ilpeamourenne ormaéres HarlIAHO-KOHCTPYKTHBHOMY ~METOAy OOy4eHHs, TO ecTh
TEOPETHYCCKUE 3HAHMA HMMEIOT B CBOEH OCHOBE WYYBCTBEHHOCTE NIPEeAMETHO-IIPAKTHIECKON
ACATEIIBHOCTH. PasBUTHE NPOCTPAHCTBEHHBIX IIPEACTABICHHI y 06y qalomuXCs B Kypce cTepeOMeTpHHE
TPOBOMMTCS 3a CYCT pEMICHHS 3a7a4 HA CO3JaHHE IIPOCTPAHCTBEHHBIX 00pa3oB u 3amay Ha
ONCPHPOBAHHE INPOCTPAHCTBEHHBIMH OOpasamu. Cosnamwe o6pasa IIPOBOJUTCA C OIOpPOH Ha
HarJIIHOCTB, a ONepHpOBaHHE obpasom -
B YCIIOBHAX OTBJICYEHHS OT HATIANHOCTH, MBICTICHHOTO H3MEHEHHS €r0 HCXOJHOTO COJIEpIKaHUSL.
6.8.1.9. OCHOBHBIME CONEPKATEBHBIME THHAMH y4ebHOro xypca «I'eomerpusin B 10-11 knaccax
ABJIAFOTCA: «MHOrorpaHHUKH Y, «IIpsmere %} TIOCKOCTH
B IpocTpaHcTsey, «Tena Bpamenus», «BeKTops H KOOpAMHATE B npocTpancTBe». POpMEpOBaHUE
JIOTHYCCKAX YMEHHH DaclpEeNeNseTcs He TONBKO MO CONepIKaTelbHBIM JIMHHAM, HO H [0 rojiam
00y4eH s Ha YPOBHE CPEIHETO 0BIIEro oOpa3oBaHusL.

6.8.1.10. Conepxanme o6pasosanus, COOTBETCTBYIOINEE IPEAMETHBIM pPE3YJIbTAaTaM OCBOEHHS
TPOTPaMMEI 110 F€OMETPHH, PACIPE/EIEHHBIM 10 FOJaM 06y4eH s, CTPYKTYPHPOBAHO TAKHM obpasom,
9TOGE! OBIIA/ICHHE TEOMETPHYECKIMH IIOHSTHSIME ¥ HABEIKAMA OCYIIECTBIIUIOCH MOCIEI0BATENLHO U
MOCTYNaTeNkHO,

¢ COOmONCHMEM INpHHIMIA NPEEMCTBEHHOCTH, 4UTOGEI  HOBBIE  3HAHMS BKJTIOYAITHCh
B ofmyro CHCTEMY TrEOMETPHYECKHX NpeCTaB/ICHHH o0yJaromuxes, pacimupss
 yrimyOisis e€, 06pasys OpouHble MHOKECTBEHHBIE CBA3H.

6.8.1.11. Obmee uncio YacoB, peKOMEHIOBAHHBIX IS H3y4eHHus yaeOHoro Kypea «['eomerpusy - 102
gaca: B 10 xmacce - 68 wacos (2 waca B mHexmemo), B 11 Kmacce —
34 4aca (1 gac B Hezlemo).

6.8.2. Conepzxanne o6yqenns B 10 kiacce.
6.8.2.1. IIpsiMble H IIIOCKOCTH B IPOCTPAHCTEE.
OcHoBHEle TOHATHS cTepeomerpun. Touxa, nopsiMasi, IUIOCKOCTB, IPOCTpaHCTBO. IloHsTHE 06
AKCHOMaTHIECKOM MOCTPOCHHH CTEPEOMETPHH! AKCHOMBI CTEPEOMETPHH
H CIICIICTBHSA U3 HHX.

BsanmuOe pacmonokenme TpAMEIX B IIPOCTPAHCTBE: TEPECEKAloImuecs, MapaUielbHEle |
CKpEIUBAIOIIHECS IIpsIMBIE. [TapanrensHOCTH NPSIMBIX 1 IUIOCKOCTE
B IpPOCTPaHCTBE: MapallelbHble NpAMBIE B IPOCTPAHCTBE, NAPALIENBHOCTE TPEX MPSMBIX,
TIapaIeNbHOCTE NPAMOH W IUIOCKOCTH. VYTJIBI € COHAIDABICHHEIMH CTOPOHAMH, YIoJl MEexIy

a
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OpAMBEIMH B 1poctpaHcTBe. [lapamiensHocTs IUIOCKOCTEH: TMapajulelbHble IIOCKOCTH, CBOMCTBA
lapajneNIbHBIX mIocKocTel. [Ipocteimue mpocTpancTBeHnbIE GHIYPHI HA IIOCKOCTH: TeTpasap, Kyo,
napanenenuIie]l, IOCTPOSHHE CeYEHHUI.

IlepnenuxynspHOCTS IpAMO# %4 IIOCKOCTH: [epIeH UKy IAPHEIE OpAMBIe
B IpPOCTpaHCTBE, MpSMble NapaUICNbHBIE H NEPOCHIMKY/ISAPHEIE K IUIOCKOCTH, IIPH3HAK
[IEPICHIIMKYIIPHOCTH NPAMOH M IUIOCKOCTH, TEOpEMa O TpSIMOi NEPICHIUKYIAPHOM MIOCKOCTH.
Yruel B mpocTpaHcTBE: yron MEX/y NPSAMOH M IUIOCKOCTHIO, NBYIPAHHEIA yIOJN, NTHHEHHBIH yroiu
JABYI'PaHHOI'O yria. Ilepnerpukymsp " HaKJIOHHEIE: PacCTOSIHHE
OT TOYKH [0 IIOCKOCTH, PpAcCTOSHHE OT IpsAMOH [0 IUIOCKOCTH, npoeKuus  (purypsr
Ha IUI0CKOCTS. [lepren MKy IMpHOCTS IIIOCKOCTel: IPH3HAK NEPIEeHIUKYIAPHOCTH ABYX IUIOCKOCTEH.
Teopema o Tpéx nepnenuxymsapax.

6.8.2.2. MHOrorpanauky.

Ionsitae MHOTOTDaHHHKA, OCHOBHEIE 3NIEMEHTEI MHOI'OTPaHHHKA, BBIITYKJTbIE
H HEBBITYKIIbIe MHOTOTPAHHMKH, pa3BEPTKa MHOrorpasHuKa. [TpusMa: n-yroisHas OpH3Ma, TpaHd |
OCHOBAHHA INpPU3MBI, IpsMas M HAKJIOHHASA IPH3MBL, OOKOBAas ¥ IOJIHAS HOBEPXHOCTH IIPH3MEL
Ilapannenenunes, npsMoyromsHei Napannenendnen # ero ceodcrsa. ITupammaa: n-yromsHas
ApaMKIa, rpaHu " OCHOBaHHE IHPaMUIEI, BoxoBas
¥ IOJHAsA TIOBEPXHOCTh MHPAMHbl, NPABHIbHAS ¥ YCEUYEHHAS NHUPAMUIA. DJEMEHTEHI IPH3MBl H
Ipamuzipl. IIpaBHibHElE MHOTOrDAaHHVKH: IOHATHE IPABHIBHOIO MHOTOIPDaHHHKA, IIPABHIILHAS
TIPA3Ma ¥ TIpaBHIbHAA TUPaMA/IA, IPABHIIbHAS TPEYTONbHAS IMPAMU/IA  IPABHIbLHEIH TETpaszp, Kyo.
[Ipencrasnenue o nMpaBUIBHBIX MHOrOrPAaHHEKAX: OKTas/p,-A0AeKas/Ap U uKocasnp. CeueHus mpH3Mb
H MHpaMHIBL.

CHMMETpHS B TIPOCTPAHCTBE: CHMMETDHS OTHOCHTEIBHO TOYKH, MPSAMOH, IJIOCKOCTH. DJIEMEHTHI
CHMMETPHH B HPaMU/AX, apajUIeseluIe1ax, NPaBr/IbHEX MHOTOrPaHHHAKAX.

BbluncieHEe  3/1eMEHTOB  MHOTOIpaHHHKOB: péopa, gmaromamm, yriuel. Ilnomans 60okoBOi
TIOBEPXHOCTH H MOJTHOH NMOBEPXHOCTH NMPAMOH HPH3MBI, TUTOIAXh OCHOBAHHIA, TeopeMa 0 OOKOBOM
TIOBEPXHOCTH IPSAMOM IIPH3MBEL. [Tnomans H6oxoBoit IIOBEPXHOCTH
¥ TIOBEPXHOCTH MPaBHILHOH MHPaMHUIBI, TEOpeMa O IUIOIANM YCeYEHHOH mupamuael. [Torarue o6
o0néme. O6BEM mupamuzsl, TIPA3MEL

Ilono6uete Tema B mpoctpancTBe. COOTHOMEHMS MEXIY IUIOINAAsSMH ITIOBEPXHOCTEH, 00BEMamu
IOJIO0HBIX TelL.

6.8.3. Conep:xanue obyuenns B 11 knacce.

6.8.3.1. Tena Bpamenus.

[mmnapuaeckas noBepxuocTs, 06pasyiomye IHTHHIPAYECKON IOBEPXHOCTH, OCh IMJIHHPHYECKO
noeepxHoctH. I{umanap: ocHoBanmusa u 6GoxoBas IIOBEPXHOCTh, 00pasyiomas ¥ 0ch, IIOMANs GOKOBOH
H ITOJIHON IIOBEPXHOCTH.

Konunveckast IIOBEPXHOCTH, obpasyrorue KOHHYECKOM IIOBEPXHOCTH, 0Ch
H  BCpIIMHA KOHMYECKOH IIOBEPXHOCTH. KOHyc: OCHOBaHHME W BepmuHa, obpasyromas
U Ooch, miIomans OGoKOBOM ¥ TOMHOW TOBEPXHOCTH. Y CeudHHBLH KOHyc: oOpasyromue
¥ BBICOTA, OCHOBAHHUS ¥ GOKOBasi TOBEPXHOCTS.

Cdepa u map: nentp, pammyc, AUAMETp, IUIOMab MOBEPXHOCTH cdepsl. B3auMHOe pacnonoxeHne
cheprl 1 MIOCKOCTH, KacaTenbHas III0CKOCTh K chepe, nuomans cdepsl.

M3o6paxkenne Ten Bpamenus Ha IIOCKOCTH. Passéprra mumnzpa u xomyca.

Kombuuanuu ten Bpamenus u MHOTOrpaHHHKOB. Mrororpannuk, onucarHsii okono chepsl, chepa,
BIINCAHHA B MHOI'OTDAHHHUK, HIIH TEJIO BPAINEHM.

[Tonstre 06 o6bEMe. OcHOBHBIE CBONCTBA 0GBEMOB TelL. Teopema 06 06BEMe npsmoyromsHOrO
Tlapajieienunena u cneacTus u3 He€. O6pEM mammHApa, KoHyca. O6BEM mapa u mromans chepsl.
IlonoGrele Tena B mpocrpancre. COOTHOIIEHHS MEXJY TMIOMaIsMH IIOBEPXHOCTEH, O0OBEMamu
TONOOHBIX TeJl.

Ceuenns muwmnapa (mapamiensHo u IEPIICHAUKYIIAPHO OCH), CEeYeHHs KOHyca (mapaurenbHoe
OCHOBAHMIO ¥ IPOXOJISINEE Yepes BEPIIMHY), CEeUEHHUS apa.

6.8.3.2. BeKTOPEI H KOOPIHHATHI B IPOCTPAHCTRE.
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Bexrop Ha mnockocTs u B ipoctpancTse. CI0KeHHE W BEATAHME BEKTOPOB. YMHOXEHHE BEKTOpa Ha
9UCI0. PasnoxkeHHe BEKTOpa IO TPEM HEKOMIUTAHAPHEIM BekTopaM. IIpaBmio mapanienenunena.
Pemenue 3amay, cBa3aHHEIX C [IPAMCHCHHEM MpaBHJI NEHCTBHH C BeKTOpamu. IIpsmoyrombHas
CHCTCMa KOOpAHMHAT B mpocTpancTse. Koopmumatsr Bexropa. Ipocreifune 3amaun B KOOpIHHATAX.
Yron Mexay BekTopamu. CKalapHOe Ipou3BeIeHHe BEKTOPOB. BeIducienne yriioB Mex Iy IpsaMbME
H II0CKOCTAME. KOOpIHHATHO-BEKTOPHBIH METOT IPH pelieHun reOMETPHYECKHX 3a/1aY.

6.8.4. [lnanupyembie Npe/IMETHBIE Pe3yIBTATH OCBOSHMS Genepamproit pabodeit mporpaMmer Kypca
«I'eomeTpus» Ha Ga30BOM ypoBHE Ha ypOBHE cpexnero ofmero o6pa3soBaHHs OPHEHTHPOBAHBI HA
AOCTHXXEHHE YPOBHSA MAaTeMaTHICCKO! IPAMOTHOCTH, HEOOXOAMMOTO IS YCIIELIHOrO pelIeHns 3ana4y
B PCAJIbHOM JXU3HH H CO3/aHHE YCIOBHil TS HX OOIIEKYTBTYPHOIO Pa3BHTHAL.

6.8.4.1. IlpenMeTHbIE Pe3yIBLTATHI 10 OTAENBHBIM TeMam y41edHoro kypca «I'eomerpus». K
konny 10 kiacca ofyqaromuiics HaywnTes:

ONEPHPOBATH MOHATHAMHE: TOYKA, IPIMAsi, IIOCKOCTh;

TIPHMEHSTE AKCHOMBI CTEPEOMETPHH U CJICACTBAA H3 HUX IIPH PEIICHHH TeOMETPHYECKIX 3anad;
OIIEPHPOBATEL TNOHATHAMHE: napauieTbHOCTh %} HepIeH/ MKy IAPHOCTE IPAMBIX
H IIIOCKOCTEHH;

KIIacCH(HIHPOBATS B3aHMHOE PAacIIONOKEHHE IIPAMBIX ¥ IUTOCKOCTEH B IPOCTPaHCTBE;

OTICPHPOBATh IMOHATHAMM: JBYIPAHHBIA YIOJI, IDaHH IBYTPAaHHOIO yria, pebpo aByrpaHHOro yria,
JIMHEHHBLA YTO ABYTPAHHOIO YINIa, rpaxycHas Mepa ABYTPaHHOTI'O yTIIa;

ONEPHPOBATE MOHATHAMH: MHOLOTPAHHHK, BBIMYKIbI M HEBBITYKIEL MHOIOIPaHHHUK, 3JI€MEHTEHI
MHOTOTPaHHHKA, IPABHIIBHBIH MHOrOrPAHHUK;

PAacllOSHaBaTh ~ OCHOBHBIE ~BHJBI ~MHOTOTPAaHHMKOB (IMpaMHIa, IpH3Ma, OPSIMOYTOJTBHEIH
napaienenumnen, xy6);

KJIACCH(QHUIMPOBaTh MHOTOIPAaHHHKH, BEIOMpas OCHOBaHHS Ui KiIacCH(bHKaIUu (BBIIyKIIBIE W
HEBBITYKITBIE MHOTOTPaHHHUKH, NpaBAJIEHEIE MHOTOTDaHHUKH, IpsIMbIE
M HaKJIOHHEIE IPH3MBI, TapaJlIe/IeIIUeb]);

OTICpHpPOBATE IOHATHAMH: CEKYIIas II0CKOCTh, CEYeHHe MHOTOTPAHHHKOB,

OOBACHSATH MPHHITAIIBI [IOCTPOSHHS CEYeHMUH, HCIIONB3Ys METOL CIIE/IOB;

CTPOHTE CCYCHHS MHOTOTPAHHHKOB METO/IOM CIIEOB, BBIIONHATH (BBIHOCHBIE) IIOCKHE YepTexkHd H3
PHCYHKOB IPOCTHIX 00BEMHBIX QUIYp: BUJI CBEPXY, COOKY, CHHU3Y;

pemars 3a1aun Ha HaxOo)/IeHHe I€OMETPHYECKHX BEJIMYHH 1o obpaszuam
WIH AITOPHTMAM, NPUMEHsAS H3BECTHBIC aHAINTHYECKHE METOMB IIPH PELICHAN CTaHIAPTHEIX
MaTeMaTHYeCKHX 3a/la4 Ha BEIMACICHHE PACCTOSHUH MEXTy JBYMS TOYKaMH, OT TOYKH [0 IPAMOI, OT
TOIKH 10 IUIOCKOCTH, MEXK/Iy CKPEIIHBAFOLMMICS TIPSIMBIMHE;

perarte 3a1a9n Ha HaxoX/IeHHE reOMETPHYECKAX BEJIMYNH o oOpasmam
HA  alirOpuTMaM, HPHMEHAA HW3BECTHbIC AHATMTHYECKHE METO/bI IpH pPEIIEHWH CTaHJapPTHBIX
MATEMATHYIECKHX 33/1a4 Ha BEIYHCIIEHHE YIIIOB MEK/y CKPEIIHBarOIIAMACS IIPAMBIMH, MEKITY IpAMOi
H IITIOCKOCTBIO, MEXKIY IIIOCKOCTAMH, ABYTPAHHBIX YTIIOB;

BEMHCIATE O0BEMEI M IUIOIAIM IOBEPXHOCTEH MHOIOIDaHHHKOB (NpH3Ma, [HpaMuia) ©
NPUMEHEHHEM (OPMYJI, BEMHCIATH COOTHOINCHHS MEXIy IUIOIIAIsIMH IIOBEPXHOCTEH, 00BEMaMu
HNOA00HEIX MHOTOIPAaHHHKOB;

OTIEPHPOBATh MOHATHAMH: CHMMETPHS B IPOCTPAHCTBE, LEHTP, OCh H IUIOCKOCTE CHUMMETPHH, IECHTP,
OCb H IIOCKOCTb CHMMETPHHE (HUIYDEI;

H3BJICKATh, MpPeOOpa3sOBBIBATE M  MHTEPIPETHPOBATh HHPOPMALMIO O IPOCTPaHCTBEHHEBIX
TCOMETPUIECKHX (PHUrypax, IPe/ICTABICHHYIO Ha YepTeXax u PHCYHKaX;

PUMEHATE TCOMETPHYECKHE (aKThl [Uisi PEIICHHA CTEPEOMETPHYECKHX 3a/ad, MPEATONaralonIux
HECKOJIEKO LI4roB pelIenns, ecim YCIIOBHS IpHMEeHEeHHS 3a/1aHBI
B ABHOH (opme;

IIPUMEHATE [POCTEHINHE MPOrPAMMHEIE CPEICTBA U IEKTPOHHO-KOMMYHHKAAOHHEIE CHCTEMEI Ipu
PEIICHUH CTEPEOMETPUYECKAX 3a/1a4;

TIPEBOIATE TIPHMEPBI MAaTEMaTHIECKHX 3aKOHOMEPHOCTEH B IPHPOAE M JKM3HH, pAaclo3HABATH
TIPOSIBJICHHE 3aKOHOB TeOMETPHH B HCKYCCTBE, -
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NPUMEHATH [OJTy4YeHHBIE 3HAHHA HA MPAKTHKE: AHANHU3UPOBATh PCANbHBIC CHTYAllMH M IPHMEHATH
U3YYCHHBIE IIOHATHS B MPOLECCE MOMCKA PELICHHS MaTeMaTHUYECKH chopMyHpoOBaHHOMN MPOGIEMEL,
MOZCTMPOBATh PEATbHBIC CHTYallWd Ha A3BIKE [EOMETPHH, HCCIENO0BATH IIOCTPOEHHBIE MOJENH C
HCHOJIE30BAHAEM TCOMETPHIECKHX IOHATHH M TeopeM, ammapata anreGpsi, pelnars MpaKTHYECKHE
3a7a4u, CBSI3aHHEIE
C HaXOXK/ACHUEM I'eOMETPHYECKUX BETHUHH.

6.8.4.2. [IpenmeTHbIe Pe3yIBTATHI MO OTAENLHBIM TeMaM ydebnoro kypca «I'eomerpusiy. K
konny 11 kiacca ofyqaromuiicss nayanres:

OIICPHPOBATL  MOHATHAMH: IMIHHADHYECKAS IIOBEPXHOCTh,  0Gpa3ylowIe LHITHH IPHYIECKOM
TIOBEPXHOCTH, IHUIHHAP, KOHAYECKAas II0BEPXHOCTD, 00Pa3yomue KOHAYECKO MOBEPXHOCTH, KOHYC,
chepudeckas IOBEPXHOCTB;

pacIio3HaBaTh TeNa BpaeHus (WIMHAIP, KOHYC, chepa u map):;

OOBSCHATE CIIOCOGHI IOy HEHHS T BPALEHHS; -

KIIACCH(HIMPOBATE B3aUMHOE PACIIONOKEHHE Cepsl 1 IIJIOCKOCTH;

OTICPHPOBATh MOHATHAMHE: MapOBOH CETMEHT, OCHOBAHHE CETMEHTa, BEICOTA CEIMEHTA, IaPOBOM CIIOH,
OCHOBaHHE IapOBOTO CII0K, BEICOTA MAPOBOTO CII0SL, IIAPOBOM CEKTOP;

BEMMHCIIATE 00BEMBI H IIOMAM OBEPXHOCTEH Te BPAIICHHS, TEOMETPHIECKHX TEJl ¢ IPUMEHEHHEM
dopmyr;

OTEPHPOBATEL MOHATHSMHU: MHOTOTDAHHHK, BIHCAHHEIA B cEpy H OMHCAHHBIN OKOJIO cepsr, chepa,
BITHCaHHA]L B MHOI'OTPAHHHK HJIH TEJIO BPAICHHS;

BEIMHCIATE COOTHOIMIECHMA MK/ IUTOMAISIMH TOBEPXHOCTEH 1 06BEMAMH TTOI0GHBIX Tel;
u300pakars u3ydaemsie GUTYpHI OT PYKH H ¢ NPAMEHEHHEM IPOCTBIX YEPTEKHBIX HHCTPYMEHTOB;
BEIIONHATE (BBIHOCHBIC) IIOCKHE YEPTEXH W3 PHCYHKOB IPOCTBIX OOBEMHEIX (QHIyp: BHI CBEpXY,
cOOKyY, CHH3Y, CTPOUTB CEUEHHMS TeJl BPALIEHHUS;

H3BJIEKaTh, HHTEPIPETHPOBATE 7 peobpa3oBEIBATEH HH(OPMAITHIO
0 NpOCTPaHCTBEHHBIX  IEOMETPHYECKHX  (hurypax, NPEJICTABICHHYIO  Ha  4YepTexkax
U PHCYHKaX;

OIICPHPOBATE MOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBIIOJTHATE JCHCTBHS CIOKEHHSA BEKTOPOB, BBIYHTAHMS BEKTOPOB ¥ YMHOXXEHHS BEeKTOpA Ha YHCIIO,
OOBACHATH, KAKAMH CBOMCTBAMH OHH obiamaror;

IPHMEHATH OPABUIIO TapaJLleeNHIe/a;

ONEPUPOBATh MOHATHAMH: JEKapTOBBI KOOPIMHATHI B MPOCTPAHCTEE, BEKTOp, MOIYJIb BEKTOpa,
PABCHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YroNl MKy BEKTOPAaMH, CKATSPHOE IIPOH3BE/ICHHE
BEKTOPOB, KOJLIMHEAPHEIE M KOMILIAHAPHEIE BEKTOPEL;

HaXOJ/TUTh CYMMY BEKTOPOB u NIPOH3BEICHHAE BEKTOpa Ha 9HCIIO, yromn
MEXY BEKTOpaMH, CKalspHOE NPOM3BEJEHHE, PACKIABIBATE BEKTOP IO JBYM HEKOJLTMHEAPHBIM
BEKTOpam;

3a/1aBaTk TIIOCKOCTh YPABHEHHEM B [IEKapTOBOI CHCTEME KOOP/IHHAT;

TIPUMEHATE TEOMETPHYECKHe (KTl I PelleHHs CTEPEOMETPHYECKHX 3ajad, IpearoJararIux
HECKOJIBKO 1Iaros pereHus, ecItn YCIIOBHS [IPAMEHEHHS 3aJIaHBbl
B ABHOM opme;

PEIIaTh NPOCTEHIIHE FEOMETPHYECKHE 3a/]a9i Ha PUMEHEHHe BEKTOPHO-KOOPAWHATHOI'O METO/Ia;
PeIIaTh 3a]a9i Ha J0KA3aTeIbCTBO MATEMATHYECKHX OTHOIICHHHA M HAXOMXICHHE reOMEeTPUIECKIX
BENMYMH IO 00pasiam MM aIropuTMaM, MPHMEHSS H3BECTHEIE METO/IbI IIPH PEINCHHH CTAHIAPTHEIX
MaTeMaTH4eCKHUX 3a/1ay;

IIpUMEHATE MPOCTEHINHE NPOrPaMMHEIE CPENCTBA K 3JICKTPOHHO-KOMMYHHKAIMOHHbBIE CHCTEMBI TIpH
PEIICHHUH CTEPEOMETPHYECKUX 3a/1a4;

IPABOTUTE NPHMEPHI MATEMATHYECKHX 3aKOHOMEPHOCTEH B IPHpOLE W IKU3HH, pacIio3HaBaTh
IPOSBIICHUE 3aKOHOB FEOMETPHH B HCKYCCTBE;,

TIPUMEHATE TOJy4CHHbIE 3HAHMA HA NPAKTHKE: AHAIH3HPOBATH PEATHHBIE CHTYALHH H IIPUMEHATH
HM3YHCHHBIC IOHATHS B IIPOLIECCE MOMCKA PEMICHHS MATeMaTHHeCKH c)OPMyYTHPOBAHHOMN Mpo6IeMs,
MOJIEITHPOBATE PEANbHBIC CHTYallMM HA A3BIKE TEOMETPHH, HCCIIENOBaTh IIOCTPOEHHBIE MOJNETH C
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HCIIONIE30BAHUEM T€OMETPHYECKUX IOHSATHH H TEOPeM, ammapara anreGpsl, permaTh MpaKTHYECKHE
3a/1a4¥, CBSI3aHHEIE C HAXOXKJICHUEM TEOMETPUYECKHX BEIHYMH.

TEMATHYECKOE ILVIAHUPOBAHUE

I'eomerpus (6aszoBsblii yposens) 10 KJIACC

Hanmenopanue pasnenos n | Komagectso | Kontpossmsie IIpaxkTrgeckue | DneKTpoHHbBIE
TEM IIPOrpaMMBbI 9acoB paboThl paboTsI (g poBsie)
obpa3oBarenbHEIE
pecypcsl
1 | Beemenue B crepeomerpuio | 12 https://ypok.pd/
2 | IlpsiMble U IIIOCKOCTH B 15 1 http://digital-edu.ru
IIPOCTPAHCTBE.
[TapannensHOCTE IPAMBIX U
IUIOCKOCTEH
3 | lepnenaukynsaprocTs 15 https://edu.mob-
IPSMBIX H IUIOCKOCTEH edu.ru
4 | Vrusl Mexay OpsaIMeIMH 1 15 1 https://ypox.pd/
TUTOCKOCTAMHA
5 | MHOrorpanHukm 21 1 http://digital-edu.ru
6 | O6BEMBI MHOTOIpaHHUKOB | 12 1 https://edu.mob-
edu.ru
7 | IloBropenwue: ceyenus, 12 1 http://digital-edu.ru
PacCTOSHUS U YIIIBI
OBIIEE KOJIMYECTBO | 102 g 0
YACOB IIO
ITPOTPAMME
11 knace
Hamvenosanue pasnenos | Komruectso | Kontponsksie | [Ipaktuueckue DeKTpoHHEIE
H TEM MIPOrPaMMEI 9acoB paboTsl paboThI (mudpossie)
oOpa3oBareJbHEIE
pecypcsl
1 | Tena ppamenus 27 https://ypok.pd/
2 | O6néMsI TEN 33 1 http://digital-
edu.ru
3 | BexTops! 1 koopaunatel | 18 1 https://edu.mob-
B IIPOCTPAHCTBE edu.ru
4 | IloBTOpEHHE, 21 1 https://ypox.pd/
o6o0menue,
CHCTEMAaTH3al1 3HaHHK
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OBIIEE 99 3 0

KOJIMYECTBO

HYACOB ITO

I[TPOT'PAMME

6.9. PaGouasn nporpamMma y4eOHOTrO0 Kypca «BeposaTHocTs

H CTATHCTHKA».

6.9.1. IlosicuATe ILHAS 32THCKA.

6.9.1.1. VaeOupii kypc «BeposTHOCTE W CTaTHCTHKA» 6a30BOro YPOBHS  sBJISI€TCH
HPOLIO/DKCHACM M Pa3sBUTHEM OJHOMMEHHOTO y4eGHOro Kypca 6a30BOro ypoBHS OCHOBHOM IIKOJIEL
Kypc npennasnaven opMupOBaHKA ¥ 06yJaIOMMXCS CTATHCTHIECKOH KyJIbTYPEl ¥ NOHUMAHHSI
POJIA TEOPHHU BEPOATHOCTEH Kak MaTeMaTHYECKOro HHCTPYMEHTA JUUIA H3YYEHHS CIIydalHbBIX COOBITHIA,
BEJMYMH 1 nporneccos. [Ipn u3ydeHnn Kypca 060ramaroTes mpeicTaBIeH s obydJarorumxcst 0 MeToaax
HCCIICNOBAHHA ~M3MEHYHBOIO MHDa, pa3BHBACTCS NOHMMAHHE 3HAYMMOCTH M OGLIHOCTH
MaTeMaTHICCKIX METOOB IIO3HAHAS KAK HEOTHEMJIEMO# YACTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO
MHPOBO33pEHHS.

6.9.1.2. Conepxanue  kypca HallpaBJICHO HAa  3aKpeIUICHAE 3HAHWM, [OJIY4EeHHBIX
[IpH A3YYEHAN Kypca OCHOBHOH IIKOJBI M Ha Pa3sBUTHeE NPENCTABIECHUM 0 CITyJalHBIX BEJIMYHMHAX H
B3aNMOCBA3AX MEKy HUMH Ha BOXHBIX PUMEPAX, CIOKETHI KOTOPIX [IOYEPIIHYTEl H3 OKPYIKAIOIIETo
mupa. B pesynprare y o6ywalommxcs IomKHO chopmupoBaTECS IpeCTaBIeHHe O Haubolee
YHOTPEOUTENBHEIX W OBIMMX MaTeMaTHYECKHX MOJENAX, HCIONB3YEMBIX IS OIIHCAHUS
@HTPONOMETPHICCKIX U IEMOTpaiuecKUX BEIHUMH, IOTPENTHOCTEH B Pa3IHIHOIO polia H3MEPEHHSIX,
JATHATEIBHOCTH 0e30TKa3HOM paboThl TEXHHYECKHX YCTPOHCTB, XapaKTEpUCTHK MACCOBEIX SBICHUI H
OpPOIIECCOB B 00MmECTRE.

6.9.1.3. B cOOTBeTCTBHY ¢ yKa3aHHBIMHU TEISIMH B CTpyKType yuebHoro kypca «BeposTHOCTS B
CTaTUCTAKa» CpEJHeH IMIKOMBI Ha 0a30BOM YpPOBHE BBIIEICHEI CIEYIOIIHE OCHOBHEIE
conepxatenpable munnn: «Crydaiinble COGBITHS M BepOSTHOCTHY, «CIyuaifible BETHUMHE! ¥ 3aKOH
GonmpImux gucemny.

6.9.1.4. Baxnyio 9acThb Kypca 3aHHUMaeT H3ydeHHue reOMEeTPHIEeCKOro
M OHHOMMATTBHOTO pacIpeieNieHuit H 3HaKOMCTBO C X HENPEepPBIBHEIMHE aHATOTAaMH — MTOKA3aTeIbHBIM
H HOpPMalbHBIM paclpeieleHUIMH.

6.9.1.5. Conepxanne ymuamu «Ciydaiisie coOBITHS W BEPOSITHOCTHY» CIIY)KUT OCHOBOM I
(hopmupoBanus npexcrasnenuit o PAaclpe/ICTICHAN BEPOATHOCTEH MEXy 3HAYEHHSIMM CIyYaifHBIX
BEJINYHH, a TaKxe aTa JTUHUAS HeobOXxomima KaK Oaza
JULL  M3yHCHHS 3aKOHA OONBIIMX wHCeNl — (YHIAMEHTANBHOrO 3aKOHA, JIEHCTBYIOIErO
B IpupoJie ¥ oOIIeCTBE H UMEIOMIEro MaremMaTH9ecKyio Gopmanusanuo. CaM 3aK0H GOIBIINX IHCeT
TIpE/UIAracTCs B O3HAKOMHTENBHOH (OpME C MHHMMATBHBIM HCIIO/IB30BAHHEM MATEMATHIECKOrO
bopmanuzma.

6.9.1.6. Templ, cBA3aHHBIE C HEIPCPLIBHBIMU  CITyYaiHBIMM BEIHYHHAMY, AaKIEHTHPYIOT
BHHUMaHHE ofywaromuxcs  Ha OITMCAaHUH H H3y4YEeHHH CIIy4aliHBIX SBJICHUH
¢ TOMOWEIO HENpephiBHEIX  (Qynkumit. OCHOBHOE BHHMAHHE yjesiseTCs II0Ka3aTeIbHOMY
H HOPMaTbHOMY PACIIPe/CICHHAM, TIPH 5TOM IPEIIONaraeTcs 03HAKOMUTENLHOE H3YIeHHE MaTepHana
0e3 nokasaTenbCTB IpUMEHsEMBIX (HAKTOB. ‘

6.9.1.7. O6mee wumcio wHacos, PCKOMEH/JIOBAHHBIX JUIA H3y4eHHs ydJeGHOro Kypca
«BeposTtHocTh ¥ cratMcTHKA» - 68 waco: B 10 Kiacce - 34 1aca (1 wac B Hememo),
B 11 xacce - 34 gaca (1 gac B Hezemo).

6.9.2. Conepxanne o6yuenns B 10 kiacce.

Ilpencranenne naHHEIX ¢ TOMOImBIO TAGMHI W muarpamm. Cpennee apudmerHdeckoe,
Me/lhaHa, HaubobIIee H HaMMEHbLIEEe 3HAYCHHUS, pazmax, JACIIEPCHs]
H CTaHAPTHOE OTKJIOHEHHE YHCIIOBLIX HAGOPOB.
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Cryualinble SKCIepEUMEHTHl (ONBITBI) M CIIydYaiiHble COGBITHSI. OneMeHTapHble COOBITHS
(ucxompl). BepositHocTs CIIy4aifHOro COOBITHS. bimzocte YaCTOTEI
¥ BEPOATHOCTH coObITHH. CriydqaiHBIE OIBITHI ¢ PAaBHOBO3MOYKHBIME 3NIEMEHTAPHBIMH COOBITHIMH.
BepoaTrocTH COOBITHIA B OMBITAX ¢ PABHOBO3MOXHBIMHE SJIEMEHTAPHBIMH COOBITHAMM.

Omepanun Haz coGHITHAME: TepecedeHHe, OGBEAHHEHHE, NPOTHBOIOJIOKHbBIE COOBITHA.
Juarpammsr Diinepa. QopMyia clI0KEHHs BEPOSTHOCTEH.

YcnoBHas BEPOATHOCTb. YMHOXKEHHE BeposATHOCTe#. [lepeBo cirywaifHoro skcmepmMeHTa.
®opmyra noiHoOM BeposiTHOCTH. He3aBHcHMEIe coOBITHS.

Komb6unaroproe npasmio ymuoxkenus. IlepecraHoBku u ¢axTopran. Yucio coyeranwii.
Tpeyromenuxk ITackans. ®opmyna 6uroma HetoTona,

BuHapHeli ciydaifHelil ONBIT (MCHBITaHWE), ycmex u Heynada. HesaBHcHMEBIE wHCHBITaHHA.
Cepust He3aBHCHMBIX HCIIBITAHHI 10 [IEPBOTO yenexa. Cepusi He3aBHCHMBIX HCIIBITAHUH BepHy .

Ciryqaiinas Benmauna. Pacripe/ielieHe BepoSTHOCTEH. Huarpamva pacnpenenenns. [Ipamepsr
pacnpesieleHuii, B TOM YHCIIe, FeOMETPHYCCKOE H OMHOMHAAIBHOE,

6.9.3. Conep:xanue o6yyenns B 11 kiaacce.

YHCIIOBEIE XapaKTepPUCTHKH CITy4aiHBIX BETHYHH: MATEMATHIECKOE OJXHJIaHHE, THCIEPCHS |
CTaHaPTHOE OTKIOHEHHE. IIpuMepsl mpUMeHEHHs MareMaTHYecKOTrO OXHIAHHS, B TOM YHCIE B
3ala4yax u3 IOBCEIHEBHOH >XM3HH. MareMaTHueckoe OxXHIaHue OMHApHOH CIIyJaiiHOW BETHYIHHEL
Maremarmdeckoe oxunanue cymmsr caydaiiHeix Bemrumy. Matemarnaeckoe OXHIIaHHE M JHUCTIEPCHs
F€OMETPHYECKOTO U OHHOMMAILHOrO paclpeae/IeHui,

3akoH GONBIIMX 9HCEN M €ro poib B HayKe, IpPHPOjie W oOmecTBe. BEIGOpPOYHEIH MeTOx
HCCJIeI0BAHMIM,

IIpuMeps! HenpephIBHBIX CiydadHBIX BenuwduH. [TOHATHE O ILUIOTHOCTH pacIpeniesIeHusI.
3anaum, IIPHBOAINNE K HOPMaJIBHOMY pacIpeIeleHHIo. IMTonsarue
0 HOPMAaJIBHOM paclpe/ielIeHAH.

6.9.4. IlpenmeTnsie pesyabTaTHI  OCBOEHHS Kypca «BeposSTHOCTP M CTATHCTHKA»
Ha 0a30BOM ypOBHE HAa yYpOBHE CpEAHErO  OBMIEro 00pa3oBaHHd  OpPHEHTHPOBAHEI
Ha JOCTHXXCHHC YPOBHS MAaTEMaTHYECKOH IPAMOTHOCTH, HEOOXOIMMOTO VIS YCIIEIIHOTO peLeHus
3a71a4 ¥ mpobIieM B peaTbHOM XU3HH U CO3AAHUE YCIOBHH IS HX 00Ky TETYPHOrO Pa3BUTHSL.

6.9.4.1. IlpeMeTHbIE pe3yMbTaThl 10 OTHETBHEIM TEMaM y4ebHoro xypca «BeposaTHocTs H
crarucrukay. K xonny 10 kmacca o6yqaromuiics Hay4HuTCs:

YUTaTh K CTPOHTH TaO/IHIEI H JHATPAMMEL,

OTIEPHpOBATH IOHATHAMH: CpEfHEe apH()METHHeCKoe, MeIuaHa, HauboJblIee, HAUMEHbIIEE
3HAYCHHE, pa3Max MacCHBa YUCIOBEIX JAHHbIX,

ONCPUPOBATL  IOHATHAMM: CIyYaHHBIA OKCEPEMEHT (OHBIT) M CiuydaitHOe coGkITHE,
S/IEMEHTApHOe COOBITHE (DIEMEHTApHBIH MCXOM) CIyYaifHOro OIBITA, HAXOJHTH BEPOSTHOCTH B
OIBITax v PaBHOBO3MOXHBIMH Cy4aiHEIMA COOBITHAMH, HaXOIHTh
¥ CpaBHUBATE BEPOATHOCTH COOBITHH B H3yYEHHBIX CIy9aifHBIX SKCIIEPHMEHTAX;

HaXOImUTe M (OpMYITHpPOBaTh COGBITHS: IlepecedeHHe M OOBeTHHEHHE JaHHBIX COOBITHIA,
COOBITHE, TIPOTHBOIIONIOXKHOE TAHHOMY COBBITHIO, NOJIB30BATECA JHarpaMMaMu Diiepa u GhopMmynon
CJIOXEHUS BEPOSTHOCTEH NPH PelICHUN 3a1ad;

OTCpUpOBATh TOHATHSMH: YCIOBHAs BEPOATHOCTh, HE3ABHCHMEIE COOBITHS, HAXOUTH
BEPOATHOCTH € IIOMOLIBIO IPABHIIA YMHOKEHHS, C TIOMOIIBIO JEPEBa CIIyYaifHOTO OIIBITA;

IPAMEHATE KOMOMHATOPHOE IPABHIIO YMHOKEHHSA IPH PEIICHAR 3ajay;

OICPHPOBATE HMOHATHSMH: MCTILITAHKE, HE3aBHCHMBIE HCIIBITAHHS, CEPHSl HCTIBITAHMH, YCIeX U
HEyllaqa, HaXOMUTb BEPOSTHOCTH COOBITHH B CepHH HE3aBHCHMBIX HCIIBITAHHH 110 IEPBOrO ycIexa,
HaXOJIUTE BEPOSITHOCTH COOBITHI B CEPHH HCIIBITAHKN BepHyIum;

OICPUPOBATh NOHATHSIMHK: CIydalHas BeIMYHHA, pacHpeleleHue BEpOATHOCTeH, Auarpamma
pacipe/eneHusl.

_ 6.9.4.2. IlpeaMeTHBIE Pe3yTBTATHl MO OTAETBHBIM TeMaM y4ebHoro xypca «BeposTHOCTH M
cratucTrkay. K xorny 11 knacca o6ygarommiicss HayauTes:
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CpaBHHBATh
HIIH C IOMOIIBIO THArpaMM;
OIIepHpPOBAThH

BCPOATHOCTH

ITOHATHEM

SHAYCHUH

MaTeéMaTH4YEeCKOro

CITydaiHOM

OXKHIaHuUA,

BEJIHYHHBI 110

TIPUBOJUTE

PacipeacicHuIo

IPUMEDHI,

KaK MOPHMEHACTCA MAaTeMaTHYECKOE OXHIaHHE cnyqafmoﬁ BCIIHYHHBI HAXOJMHTE MaTeéMaTH4decKoe
OXHIaHHE 10 JaHHOMY paclpenelIeHHIO,

UMETH IIPEACTABIIEHHE O 3aK0HE OONMBIMHUX HHUCEeIT,
HMETE IIPEACTaBJICHHE 0 HOPMAIbHOM paclpcaciIiCHuH.

TemaTuyeckoe nuiaHupoBanue

10 knace

Hamnvenosanue pasnenos | Komuuectso | Kortpomsusre | [Ipaxraaeckue ONeKTPOHHEIE

H TEM NPOrpaMMEI YacoB paboTEI paboTsr (mudposrie)
oOpa3oBaresbHEIE
DECYPCHI

IIpencrasnenue nauHelx u | 4 https://edu.mob

OmnucaTeNbHas CTaTHCTHKA

Crny4aifable OIBITS! i 3 1 https://ypox.pd/

Clry4aiiHbIe COOBITHS,

OIIBITHI C

PaBHOBO3MOXKHBIMH

3JIEMEHTAPHEIMHA

HCXOJIaMuU

Omnepanun Hag 3 https://edu.mob

COOBITHSIMY, CIIOKEHHE

BEPOSATHOCTEH

YcnoBHAsS BEpOSTHOCTD, 6 https://ypox.pd/

JACPEeBO CIIy4aifHOTrO

OmbITa, GopMyIIa NOJTHOM

BEPOATHOCTH H

HE3aBUCHMOCTD COOBITHIM

OneMeHTEI - https://edu.mob

KOMOHHATOPUKH

Cepun nocnenosarebHbX | 3 https://ypok.pd/

HCTIBITAHUI

CrydaliHbie BeIMYHHEI B | 6 1 https://edu.mob

pacrpeiesieHus

O6obmenue n 5 2 2 https://ypok.pd/

CHCTEMAaTH3AalUs 3HAHHH

Bceero 34 2 2 https://edu.mob

11 knace

Haumenosanue pasgenor | Komuuectso | KonTposmsusie | ITpakTiaeckne DJeKTpOHHEIE

(madpossre)
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U TeM IIPOrPaMMEI

JacoB

paboTer

paboTsI

00pa3soBaTenbHEIe
pecypcsl

IIpencraBnenve qaHHBIX |
OIHCaTeNIbHAS CTATHCTHKA

https://edu.mob

CiygaiiHble OMBITH |
Clly4alHbIe COOBITHS,
OIIBITEI C
PaBHOBO3MOKHEIMH
9JIEMEHTAPHBIMH
HCXO/IaMH

https://ypox.pd/

Onepauun Hax
COOBITHAMH, CIIOKEHHE
BEPOSATHOCTEH

https://edu.mob

Ycii0BHas BEPOSATHOCTS,
JIEPEBO CIIydaiHOro
OIIbITa, HOpMYyJIa IOTHOH
BEPOSTHOCTH H
HE3aBHCHMOCTH COOBITHIA

https://ypox.pd/

DneMeHTEI
KOMOHHATOPHKH

https://edu.mob

Cepuu mociieioBaTeIbHEIX
HCIBITAHWI

https://ypox.pd/

Cry4qaiinele BeTMuuHBI H
pacnpeneneHus

https://edu.mob

O606menue u
CHCTeMaTH3AallHs 3HaHHAH

Beero

34
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