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Pabouas mporpamma no yuebHoMy mpeamery «Marematuka» (0a30BbIi ypoBEHB) (IIpeaMeTHas
obnactp «MaremaTka ©u WH(OPMATHKA») BKIIOYACT TMOSCHUTEIBHYIO 3alUCKy, COJIEp’KaHue
oOyueHus, TUIAHUpYEMbIe pPE3yabTaThl OCBOCHHUS MPOTPAMMBI IO MaTEMaTHKE, TEMaTHYECKOe
IJIaHUPOBAHUE.

MHOACHUTEJIBHASA 3AIINCKA

[Iporpamma o MaremaTvke Ha YPOBHE CpeIHEro 001ero oopasoBanus pa3paboTaHa Ha OCHOBE
OI'OC COO ¢ y4éToM COBpEMEHHBIX MHUPOBBIX TPeOOBaHUM, MPEIBSBISIEMbIX K MaTEMaTHUECKOMY
00pa30BaHUIO, U TpaJuLUi pOCCUHCKOro oOpa3zoBaHus. Peanmmzamus mporpaMMbl MO MaTeMaTHKE
o0OecrieunBaeT OBJIAJCHUE KIIFOUEBBIMU KOMIIETCHIIUSIMHA,  COCTaBJISIOIIIUMHU OCHOBY TUIst
CaMOpa3BUTHUSI M HENPEPHIBHOTO 00pa30oBaHMs, LEIOCTHOCTh OOHIEKYIbTYpHOTO, JIMYHOCTHOTO U
MMO3HABATEIBHOTO PA3BUTHS IMYHOCTH O0yJaIOIMINXCS.

B mporpamme mno MareMaTHKe YUYTEHBl HWAEHM W TOJIOKEHHWs KOHIENmuu pa3BUTHS
MaTtemarudeckoro obpazoBanusi B Poccuiickoit @eneparuu. B cooTBEeTCTBUM ¢ Ha3BaHWEM KOHIICTIIINH,
MaTeMaTH4eckoe 00pa3oBaHUE JOKHO, B YACTHOCTH, MPEIOCTaBIATh KaXIOMYy oOydaromemycs
BO3MOJKHOCTh JOCTIDKEHHSI YPOBHS MaTeMaTHUECKHX 3HAHHWHA, HEOOXOJWMOTO JUIS JabHEHIIei
yCcrmemHol >XKu3HU B oOumiectBe. VMIMEHHO Ha pelleHHe S3TOM 3ajaud HalejleHa Iporpamma Io
MaTemMaTHKe 0a30BOTO YPOBHSI.

B snoxy nudpoBoii TpaHchopmaiu Bcex cdep UeloBEYECKOW AeATeIbHOCTH HEBO3MOKHO
CTaThb 0Opa30BaHHBIM COBPEMEHHBIM 4YeJOBEKOM 0Oe3 0a30BON MaTeMaTHYecKOil MOATOTOBKU. YXkKe B
IIKOJIE MaTeMaTUKa CIY)KUT OMOPHBIM MPEIMETOM JUIsi U3YyYEHHs] CMEXKHBIX TUCHMIUINH, a B YKU3HU
MOCJIe TIKOJIBI pPeaTbHOM HEOOXOJMMOCTBIO CTAaHOBUTCS HEMpPEphIBHOE O0Opa3oBaHHEe, 4TO Tpelyer
TTOJTHOIIEHHOW 0a30BOi 001e00pa30BaTeIbHON MOATOTOBKH, B TOM YHCJIE W MaTeMaTHYECKOW. ITO
oOyCIIOBJ€HO TeM, 4YTO B HAMM  JHU  PacTéT  YHUCIO CIHEHUAIbHOCTEH,  CBA3aHHBIX C
HEMOCPEJCTBEHHBIM TNPUMEHEHHEM MaTeMaTHKU: U B cepe HKOHOMHMKH, U B Ou3Hece, U B
TEXHOJIOTHUECKUX 00JIacTsaX, U Aaxe B ryMaHuTapHbIX cepax. Takum obOpazom, Kpyr oOydaroumxcs,
JUIS. KOTOPBIX MaTeMaTHKa CTAHOBUTCS 3HAYUMBIM IIPEIMETOM, CYLIECTBEHHO PaCIIUPSIETCS.

[IpakTHyeckas IMOJE3HOCTh MaTEeMaTUKH OOYCIIOBIIeHa TeM, 4YTO €€ MPEeIMETOM SIBIISIOTCA
(dyHIaMeHTaJIbHbIE CTPYKTYpbl HAIIero MHpa: MPOCTPAHCTBEHHbIE (OPMBI U KOJHMYECTBEHHbBIC
OTHOIICHUS OT MPOCTEHUIINX, YCBAUBAEMBIX B HEIOCPEICTBEHHOM OIIBITE, J0 JOCTATOYHO CJIOXHBIX,
HEOOXOIUMBIX JJISl Pa3BUTHUSL HAYYHBIX U TEXHOJIOTMYECKHUX HJeH. be3 KOHKpEeTHhIX MaTeMaTHUYeCKuX
3HAHWUN 3aTPyIHEHO MOHMMAaHWE MPHUHIMIIOB YCTPOMCTBA M HCIIOJIB30BAHUS COBPEMEHHOW TEXHUKH,
BOCIIPUSTHE W HUHTEpIpEeTaluss pa3HOOOpa3HOW COIMAbHOM, SKOHOMHYECKOH, MOJUTHYECKON
unpopmanuu, ManodpdekTuBHa MOBCEAHEBHAS MPAKTUYECKas NEATEIbHOCTh. KaxkioMy 4eloBeKy B
CBOEH >KM3HM NPUXOJIUTCS BBIMOIHATH JOCTATOYHO CJIOKHBIE PAcu€Thl M COCTABIISATH HECITIOXKHbBIE
QITOPUTMBI, HAXOJUTh HYKHbIE (OPMYIBI U TPUMEHSATH WX, BJIAQJETh MPAKTUYECKUMHU MpUEMaMU
TeOMETPUYECKUX H3MEPEHU M MOCTPOEHUH, 4YuTaTh HMH(POPMALUIO, TMPEJICTABICHHYI0 B BHIY
TabIuI, JuarpaMMHU rpadukKoB, )KUTh B YCIOBHUSIX HEOINpPEIeNEHHOCTH U MOHUMATh BEPOSTHOCTHBIH
XapakTep cay4alHbIX COOBITHI.

OHOBPEMEHHO € paciIMpeHueM cdep MPUMEHEHHUs MaTeMaTUKH B COBPEMEHHOM OOIIecTBE BCE
0osiee BaXXHBIM CTaHOBUTCS MaTeMAaTHYECKUN CTUJIb MBIIICHUS, IPOSBISIOUIMNACA B ONpeaeEHHbIX
YMCTBEHHBIX HaBbIKaX. B mpornecce n3yueHust MaTeMaTUKU B apceHasl MPUEMOB U METO/I0B MBIIIJICHUS
YeJoBeKa €CTECTBEHHbIM 00pa3oM BKIIOYAIOTCA HHAYKIUS M JeAyKIus, o0o0meHue u
KOHKpETH3allus, aHaJIM3 U CUHTE3, KJIacCH(PUKALMA U CUCTeMAaTH3alus, a0CTparupoBaHie 1 aHaJIOTHs.
OOBeKTHl MaTEeMAaTHYECKUX YMO3AKIIOUEHUH, MIPaBUIa UX KOHCTPYMPOBAHUS PACKPBHIBAIOT MEXaHU3M
JIOTUYECKUX TOCTPOCHUH, CHOCOOCTBYIOT BBIpaOOTKE yMeHUs (popMynupoBaTh, OOOCHOBBIBATH M
JIOKa3bIBaTh CY)KJICHHsI, TEM CaMbIM Pa3BUBAIOT JIOTUYECKOE MBIILICHHE. MaTreMaThke MpUHAIEHKHUT
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Beyllas pojb B (OPMHUPOBAHUHM AITOPUTMHUYECKON KOMIIOHEHTHl MBIIUICHHS W BOCHHTAHUH
YMEHHUH JEWCTBOBATH 10 33JaHHBIM AJITOPUTMAM, COBEPIIEHCTBOBATH U3BECTHBIE U KOHCTPYUPOBAThH
HOBBIE. B mporiecce penieHus 3a1a4 — OCHOBHON y4eOHOH JeATENbHOCTH Ha YpPOKaxX MAaTeMaTHKH —
pa3BUBAIOTCS TBOPUECKAsI U NIPUKJIAJHAs CTOPOHBI MBIILIJICHHUS.

OOyuenne MaremMaTuke J1aéT BOBMOKHOCTh Pa3BHBATh y 00YUAIOMIMXCS TOYHYIO, PAMOHATIBHYIO
u WHPOPMATHUBHYIO peYb, YMEHHE OTOMpaTh HauOoJee IMOAXOJSIINE S3BIKOBBIC, CHMBOJIHYECKHE,
rpaduUecKue CpecTBa ISl BRIPAKEHHS CYXKACHUN U HATTIIHOTO UX MPEICTABICHHUS.

Heo0xoauMbIM KOMIIOHEHTOM OOIIeH KyJIbTyphl B COBPEMEHHOM TOJKOBAHUU SIBIISIETCS 00IIee
3HAKOMCTBO C METOJAMM IIO3HAHMSI JEHCTBUTEIBHOCTH, IPEACTABIECHUE O MpEAMETE U METOJe
MaTeMaTHK{, €ro OTIMYUS OT METOJOB €CTECTBEHHBIX M T'yMaHUTapHbIX HAayK, 00 OCOOEHHOCTAX
MPUMEHEHHUs] MaTeMaTHKU JUIsl pElIeHUs Hay4YHbIX M NPUKIATHBIX 3afady. TakuMm oOpazowm,
MaTeMaTH4eckoe 00pa3oBaHHe BHOCUTCBOM BKJIajA B (hopMHUpoBaHHUe 001IEH KyJIbTyphl YEIOBEKA.

N3ydyeHne MareMaTHKU CHOCOOCTBYET ACTETUYECKOMY BOCHUTAHHUIO YEJIOBEKAa, MOHUMAaHUIO
KpacoThl M U3AIIECTBA MaTeMaTHUYECKUX PACCYXACHUN, BOCHPHUATHIO TE€OMETPUYECKHX (OpM,
YCBOEHHIO HJIEU CUMMETPUH.

[IpuoputetneiMu nensiMu oOyueHuss matematuke B 10-11 kimaccax Ha 0a30BOM ypoOBHE
SIBJISIFOTCSL:

(dbopMHpOBaHHE LEHTPAJIbHBIX MaTEMaTHUYECKUX MOHATUN (YUCIO, BEIMYHMHA, TEOMETpUYECcKas
¢durypa, TmepeMeHHas, BEpOSTHOCTb, (PYHKIHS), OOECHEUMBAIOIIUX IMPEEMCTBEHHOCTh U
MEPCIIEKTUBHOCTh MaTEMaTHYECKOT0 00pa30BaHus 00yUarOIINXCs;

nojBereHne OOyJaromMXCs Ha JOCTYMHOM Ui HUX YpPOBHE K OCO3HAHHUIO B3aUMOCBSI3H
MaTeMaTHUKd U OKpYXAlollero Mupa, TNOHMMaHHE MaTeMaTUKH KaK 4YacTh OoOmed KyJbTypbl
4eJI0BEUECTBA;

pa3sBUTHE HHTEIUIEKTYalbHBIX M TBOPYECKHUX CIIOCOOHOCTEH OOywaromuxcs, MO3HABATEIbHOU
aKTUBHOCTH, MCCJIEIOBATEIbCKUX YMEHUH, KPUTHUYHOCTH MBILIUICHHS, HWHTEpeca K H3Y4EHHIO
MaTEMAaTUKU;

¢dopmupoBaHue (YHKIMOHATIBHOM MaTeMaTHYECKOW TI'PaMOTHOCTH: YMEHHUS DPAacHO3HABaTh
MaTeMaTU4YeCKUe  acCHeKTbl B  pEalbHbIX  JKU3HEHHBIX  CUTYAlMSXU NPU U3YYEHUH JPYrux
Y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OPMYJIMPOBATh UX Ha SI3bIKE
MaTeMaTUKU U CO3/1aBaTh MAaTEMAaTUYECKUE MOJIENIM, IPUMEHSATb OCBOEHHBI  MaTeMaTH4eCKUi
anmapar Juisl pelIeHUs MPAaKTUKO-OPUEHTHPOBAHHBIX 3a/ad, HHTEPIPETUPOBaTb M OLEHHUBAThH
IIOJIy4EHHBIE PE3YIbTaTh.

OcCHOBHBIMU JIMHUSAMH coJiepxkaHusd Matematuku B 10-11 xiaccax sBistoTCS:

«Yucna u BeIYUCICHUAY», «ANredpa» («Anredpandeckue BBIPAKEHUSD, «YpPaBHEHHSI 1 HEPABEHCTBAY),
«Hauana marematndeckoro ananuza», «['eomerpus» («I'eomerpuueckue GpuUrypsl U uUX CBOICTBa»,
«M3MepeHne TreoMeTpUYecKUX BelIMYuH»), «BeposTHOCTh W cTatucTuka». JlaHHBIE  JIMHUM
pa3BUBAIOTCS  NapajyleNibHO, KaXJasi B COOTBETCTBHM C COOCTBEHHON JIOTMKOHM, OJJHAKO He
HE3aBUCUMO OJIHA OT JPYroii, a B TECHOM KOHTaKkTe U B3auMojeiictBuu. Kpome 3toro, ux oobeaunseT
JIOTMYECKasi COCTaBIIAIOIIAs, TPAAMLMOHHO NPUCYIIas MaTeMaTHKe U IPOHM3bIBAIOLIas BCe
MaTeMaTH4ecKue Kypchl U cojaepkatenbuble uHun. ChopmynupoBanHoe B PI'OC COO TpeboBanue
«BIAJIEHUE METOJaMHU J0Ka3aTelbCTB, AJITOPUTMaMH pELIeHUs 3ajad, yMeHHe (opMyaupoBaTh
OTIPECNICHNUS, AaKCHOMBI U TEOPEMBI, IPUMEHSATH X, IPOBOAUTH J0KA3aTEIbHBIE PACCYKIEHUS B XOJE
peleHus 3a/au» OTHOCUTCS KO BCeM y4eOHBIM KypcaMm, a (OopMHpOBaHHE JIOTHUECKUX YMEHUH
pacripeniesiseTcsi MO BCeM TrojaM OOYy4eHHUs Ha YpOBHE CpelHEero oouero oopasoBaHusl.

B cootBerctBun ¢ ®I'OC COO maremartuka siBiseTcs 00s3aTeIbHBIM MPEIMETOM Ha JaHHOM
ypoBHE oOpazoBanus. [Iporpammoii Mo maremaTHKe NpeAyCMaTpUBAETCS M3Yy4YeHHE YueOHOro
npeamera «MaremaTHka» B pamMKax TpEX y4eOHBIX KypCOB:

«Anrebpa M Hayala MaTeMaTH4eCKOro aHaimmuza», «['‘eomerpus», «BeposSTHOCTP M CTaTUCTHKAY.
@®opMHUPOBaHUE JIOTHYECKUX YMEHUN OCYIIECTBIISIETCS. HA MPOTSDKEHUH BCEX JIeT 00ydeHHs Ha YpOBHE
cpeaHero o0Iero oOpa3oBaHMs, a IEMEHTHI JIOTUKH BKJIIOYAIOTCS B COJIEpXKaHHME BCEX Ha3BaHHBIX
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BbIIIIE YYEOHBIX KYPCOB.
OO1ee yrco 9acoB, OTBEICHHBIX s n3ydeHus mareMatuku — 340 wacos: B 10 wmacce — 170
yacoB (5 ywacoB B Henenmo), B 11 kmacce — 170 gacoB (5 wacoBB Hezei0).



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI
IO MATEMATHUKE HA YPOBHE CPEJJHEI'O OBILIIEI'O OBPA3OBAHUSA

WN3ydeHne MaTeMaTHMKM Ha YPOBHE OCHOBHOTO 00miero o0pa3oBaHHMsS HAlpaBlIeHO Ha
JNOCTHKEHHE OOYUYaIOLMMUCS JIMYHOCTHBIX, METAlPpeIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHbIX
pe3yIbTaTOB OCBOEHUS y4eOHOTrO IIPEeMETa.

JIMYHOCTHBIE PE3YJIbTATDBI

B pesynpraTe wu3ydyeHus MaTeMaTHKM Ha YpPOBHE cCpenHero oOuiero oOpa3oBaHUs y
obOyyarorierocst OynyT choOpMUPOBAHBI CIAEAYIONINE TUIYHOCTHBIC PE3YIbTATHI:

1) rpasaancKoro BOCHUTAHHUS:

C(OPMHUPOBAHHOCTH TPAXKIAAHCKON TO3UIIUU O0YJArOIIErocsi Kak akKTUBHOTO W OTBETCTBEHHOTO
qjieHa POCCHUICKOTO OOIIecTBa, MPEACTaBICHHE O MaTeMAaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS
Pa3IMYHbIX CTPYKTYp, SIBJICHM, MpOLENyp IPa’KAaHCKOro o0iecTBa (BbIOOPHI, ONMPOCHI U JPYyroe),
YMEHHE B3aWMOJICHCTBOBATh C COIMAJIHHBIMH HHCTHUTYTaMH B COOTBETCTBUU C HMX (QYHKIUSAMH U
Ha3HAYCHHUEM;

2) NaTpHOTHYECKOro BOCIHTAHMUS:

c(OPMUPOBAHHOCTh POCCUMCKON TpakJaHCKOM MJIEHTUYHOCTH, YBaXXEHUS K MPOILIOMY
U HACTOSILEMY PpOCCHMCKOW MaTeMaTHUK{, LEHHOCTHOE OTHOIIEHUEK JOCTHKEHHSIM POCCHUICKUX
MaTE€MaTUKOB U POCCHUICKOW MAaTE€MaTUYECKOM IIKOJIbI, UCMOJb30BAHUE ATUX NOCTUKEHUN B JIPYTrHX
HayKaX, TEXHOJIOTHIX, cepax FIKOHOMHKH;

3) 1yX0BHO-HPABCTBEHHOI0 BOCITHTAHMS:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapojaa, cHOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUSI, STHYECKOTO MOBENICHHSI, CBA3aHHOTO C MPAKTUYCCKUM TPUMEHEHHEM JOCTIKECHUA HAYKU U
NESTEIBHOCThIO YUEHOTO, 0CO3HAHHE JTMYHOTOBKJIA/IA B IIOCTPOCHUE YCTOWYMBOTO Oy/IyIIEro;

4) >cTeTn4ecKoro BOCIUTAHUS:

3CTETHYECKOE OTHONIEHHE K MHPY, BKJIIOYAs SCTETUKY MATeMATHYECKHX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3ajiay, pelIeHHH, PpacCyKIeHHi, BOCHPMMMYHBOCTHK MATEMATHYECKUM ACTIEKTaM
Pa3IMYHBIX BUIOB HCKYCCTBA;

5) ¢pusuueckoro BocnuTaHusN:

c)OPMUPOBAHHOCTh YMEHHsS MPUMEHATH MAaTEMaTHYECKHE 3HAHMSA B MHTEPECax 3J0pOBOTO M
6e30MacHOro 06pasa KU3HH, OTBETCTBEHHOE OTHOLICHHE K CBOEMY 3J0POBBIO (30pOBOE IHTAaHUE,
cOATaHCHPOBAHHBIN PEKUM 3aHATHH M OT/bIXA, PEry/sApHas (U3MUYecKas aKTMBHOCTB), (DU3MUECKOE
COBEpIIECHCTBOBAHHE TIPH 3aHATHAX CIIOPTUBHO-03/I0POBUTEILHOM JIEATENLHOCTBIO;

6) TpynoBoro BocnuTanus:

FOTOBHOCTh K TPY/LYy, OCO3HAHME LEHHOCTH TpPYJOJIOOUs, MHTEPEC K pasIMYHbIM chepam
NpO(eCcCHOHANBHOM JeATENbHOCTH, CBA3AHHBIM C MATEMATHKOM M €€ MPUIOKECHUAMH,  YMEHHE
COBEpIIaTh  OCO3HAHHBIA  BBIGOp  Oydymiedl  mpodeccun M pealu30BbIBATh COOCTBEHHBIE
)KM3HEHHbIE  IUIAHBl, TOTOBHOCTh M  CHOCOOHOCTh K MAaTeMAaTHYECKOMY OOpa3OBaHMIO U
caMo0Opa30BaHMIO HA TIPOTSKEHMM BCEil JKM3HHM, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B DEIICHUH
TIPAKTUYECKUX 33124 MaTeMaTHIECKOH HApaBIeHHOCTH;

7) IKOJOI'NMYECKOIro BOCIIUTAHUA:

C(bOpMI/IpOBaHHOCTB 3KOJIOTHUECKOUN KYJIbTYPHI, IIOHUMAHHUC BJIINAHUS COIIUAJIBHO-
9KOHOMHYCCKUX IMPOLECCOB HA COCTOAHUC HpHpOI[HOfI u COLIHaHBHOﬁ Cpcabl, OCO3H8.HI/ICFJIO63.JIBHOI‘O
XapaKkTepa 3SKOJOTHYCCKUX HpO6J'ICM, OpruCHTalud Ha MPUMCHCHHUC MATCMATHYCCKUX 3HAHUU JJIA
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peleHus 3a7a4 B 00JaCT OKPYKAIOLIEH Cpebl, IUIAHUPOBAHHUE MMOCTYIKOB M OLEHKH MX BO3MOKHBIX
IIOCJIEICTBUH JUIsl OKpYXKAIOIIEH cpeabl;

8) menHOCTH HAYYHOIO NO3HAHMSA:

Cc(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHA
HayKH U OOILECTBEHHOI MpPaKTHUKH, MOHMMAHME MaTEMaTHYEeCKONW HAyKHh Kak c(epbl 4eloBEeYECKOM
NEATEIBHOCTH, JTAIlOB €€ pPa3sBUTUS U 3HAYUMOCTH JUISA PA3BUTHs LIUBUIM3ALMU, OBJIAJACHHUE S3BIKOM
MaTeMAaTUKM M MAaTeMaTHU4eCKOW KyJIbTYpOH KaK CpEICTBOM  IIO3HAaHUSA  MHpA, TOTOBHOCTh
OCYHIECTBJIATh  IPOEKTHYIOU HCCIIENOBATENbCKYIO IEATEIbHOCTh NHANBUYAJIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATbBI

B pesynbrate 0cBOCHHS MTPOTpaMMEBI TI0 MaTEMaTHKE Ha YPOBHE OCHOBHOTO 00IIEro00pa3oBaHMUsI
y oOyuaromerocsi OyayT chOpPMHUPOBAHBI METAMpPEIMETHBIE Pe3yIbTaThl, XapaKTEePU3YIOUIHUECS
OBJIaICHUEM YHUBCPCAJIbHBIMHU IIO3HAaBAaTCJIbHBIMHU HeﬁCTBHﬂMH, YHUBCPCAJIbHBIMHA
KOMMYHHUKATHBHBIMU HeﬁCTBHHMH 1 YHUBCPCAJIbHBIMU PETYIIATUBHBIMU HeﬁCTBHHMH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUueOHbIE JIeiicTBUS
ba3oBble jiornyeckue 1eicTBU:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMAaTUYECKUX OOBEKTOB, MOHSATHH,
OTHOIIEHUA MEXIy TOHATUSAMHU, (HOPMYIUPOBATh OMNpPEACICHUS TOHATHNA,  YCTaHABJIMBATH
CYIIECTBCHHBIM TPHU3HAK KiaccH(UKaAIMK, OCHOBAHUA JUIsi 000OIEHNUS U CPAaBHECHUSI, KPUTEPUH
MIPOBOJMMOTO aHAJIN3a;

BOCIIPUHUMATh, (opMmynupoBaTh U NpPeoOpa3OBBIBATH CYKICHHS: YTBEpAUTENbHbIE U
OoTpuLaTeNIbHbIE, €MHUYHbIEC, YACTHBIE 1 OOLIUE, YCIOBHBIE,

BBISIBJISITh MAaTEMAaTUYECKHME 3aKOHOMEPHOCTH, B3aUMOCBS3M M TNPOTUBOpPEUHsAB (akTax,
JAHHBIX, HaOMIOEHUSIX M YTBEPIKJCHUSX, npeiaraTh KPUTEPUU Ui BBISBICHUS
3aKOHOMEPHOCTEHN U MPOTUBOPEUUI;

JeNiaTh BBIBOJBI C HCMOJB30BAHMEM 3aKOHOB JIOTMKU, JEAYKTHUBHBIX M HWHIYKTUBHBIX
YMO3aKJIIOYeHH, YMO3aKIIOUSHHH 110 aHAJIOTUH;

MIPOBOJUTH CaMOCTOSITENIFHO J0Ka3aTelbCTBA MaTeMAaTHYECKUX YTBEPXKIEHUUN (MpsiMble U OT
MIPOTUBHOTO), BBICTPAUBATh ApryMEHTAIIMIO, IPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE CYXICHUS U BHIBOIbI;

BBIOMpATh CHOCOO pelieHus y4yeOHOW 3anadyu (CpaBHUBATh HECKOJIBKO BapHAHTOB pELICHHUS,
BBIOMpATh HanboJIee MOIXO AN ¢ YIETOM CaMOCTOSITEIHHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBrle Hcci1e10BaTeIbCKIE JeiCTBYS:

HCII0Ib30BATh BOIIPOCHI KaK  HCCIEN0BaTeNIbCKUI UHCTPYMEHT [IO3HAHMS,
bopMyaHpoBaTh BOMPOCH], (HUKCUPYIOILIHE MPOTHBOPEYHE, MPOOJIEMYy, YCTaHABJIMBATH HCKOMOE H
naHHoe, (OpPMHUpPOBaTh THIOTE3y, AapPryMEHTHPOBATh CBOIO [O3MIMIO, MHEHHUE, MPOBOJUTH

CaMOCTOSITENBHO CTUTAHUPOBAHHBIH OKCIICPUMEHT, HCCIIeIOBaHuE
M0 YCTaHOBJICHHID OCOOCHHOCTEH MAaTeMaTHYeCKOTO OOBEKTa, SIBICHHS, MPOIECCa, BBISBICHHUIO
3aBHCUMOCTEH MEX Ty 00bEKTaMU, SIBJICHUSIMH, MTPOIIECCAMHU;

CaMOCTOSTENIEHO (hOpMYIHPOBaTh OOOOIICHUS M BBIBOABI IO pe3yJbTaTaM IPOBEAEHHOTO
HaOJIFO/ICHUS, WMCCIICIOBAHMS, OIICHUWBATh JOCTOBEPHOCTh TMOJYYCHHBIX PE3YyJIbTAaTOB, BBIBOJOB M
0000I1IeHMI;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BHTHE IMPOIECCA, a TAKXKE BBIIBUTATH MPEANOJIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIOBHSIX.

Padora ¢ nnpopmanmeii:
BBISBJIATE JIeUIMTE MHPOPMALIMK, JAHHBIX, HEOOXOJUMBIX sl OTBETa Ha BOIPOC M IS
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peleHus 3a/1a4H;
BbIOMpaTh  MHGOpPMAIMIO M3  HMCTOYHHKOB  PA3JIMYHBIX  THUIIOB,  aHAJIW3UPOBATh,
CHCTEMaTH3HPOBATh U HHTEPIIPETUPOBATH HH(DOPMAIIHIO pa3IMYHBIX BUJOB U ()OPM IMPE/ICTABICHHUS;
CTPYKTYpUpPOBaTh WH(POPMALIMIO, MPEACTABIATh €€ B pa3iuuHbIX (POopMax, HUIUTIOCTPUPOBATH
rpaduyuecKy;
OILICHUBATh HAAEKHOCTh MH(POPMALUU IO CaMOCTOSITEIBHO CHOPMYIMPOBAHHBIM KPUTEPHUSIM,
cOpPMYIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHnKaTHUBHBIE YHHBepcaJbHble yuyeOHbIe JeiCTBUS:

BOCIIpUHUMATb H (bOpMy.HI/IpOBaTI) CY)XAC€HHUA B COOTBCTCTBHMU C YCIOBUAMHU U LECIAMU
O6HI€HI/I$[, SACHO, TOYHO, I'PAMOTHO BbIPpaXXaTb CBOIO TOYKY 3PCHHUA B YCTHBIX U IHNCbMCHHBIX TCKCTAX,
JIaBaTh MOSICHEHHUSI 110 X0y PELICHUS 3a/1a4l, KOMMEHTHUPOBATh MOJY4EHHBIA pe3yibTarT;

B XO0Jle¢ OOCYXKIEHHMs 3aJaBaTh BOINPOCHl IO CYIIECTBY OOCYXIaeMOWl TeMbl, HpOOJIEMBI,
pemaeMoﬁ 3aaa4y, BBICKA3bIBAThb MHJACH, HALCJICHHBLIC Ha IIOMCK PCIICHUA, COIOCTAaBJIATHL CBOU
CYXKACHHUA C CYXACHHUAMHU JPYIrux YYaCTHUKOB JOHaJIOra, 06Hapy)KI/IBaTI> pasiiniuue M CXOACTBO
MO3ULUH, B KOPPEKTHOU (hopMe GOpMyIupOBaTh pa3HOIIACHUs, CBOU BO3PAXKECHUS,;

OpEACTABIATE PE3YJIbTAaThl PCIICHUA 3aJadd, OKCIICPUMCHTA, HUCCICAOBAaHUA, IIPOCKTA,
CaMOCTOSITEIPHO BbIOMpaTh (hopMaT BBICTYIUICHHS C y4€TOM 3ajad IMpE3eHTAIlMd B O0COOCHHOCTEH
ayJIUTOPHUH.

PerynsiTuBHble yHHBepcajibHbIe y4eOHbIE JeiCTBUSA
Camoopranuszanms:

COCTaBJISITh IUIaH, ITOPUTM PELISHUS 3a/1a4H, BBIOUPATH CIIOCOO pelieHus ¢ y4€TOM UMEIOIINXCS
pecypcoB ¥ COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh M KOPPEKTUPOBATh BApUAHTHI PEIIECHUI ¢
y4€TOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, IMOIIUOHAJILHBI HHTEJLJIEKT:

BJIaJICTh HAaBBIKAMH TO3HABATCIILHOM pediekcHy Kak OCO3HAHHS COBEPIIACMBIX ACHCTBHHA M
MBICIIUTEIBHBIX TIPOIIECCOB, MX PE3y/IbTAaTOB, BIAJCTh CIHOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJISA
Iporecca M pe3ysibTaTa pelieH|s MaTeMaTHYSCKOM 3a/1a4Hu;

MPEIBHIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh TIPU PEHICHHHM 3aJla4d, BHOCHTH
KOPPEKTHBBI B JICATCIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX, HAHJICHHBIX OIIHMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJIbTATa IICJIM U YCIOBHUSIM, OOBSICHATH MPUYMHBI JOCTHIKCHUS WIIH
HEJOCTI)KCHUS PE3YJIbTATOB JICATEIIBHOCTH, HAXOJHWTh OINHUOKY, JaBaTh OILEHKY MPHOOPETEHHOMY
OTIBITY.

CoBMecTHas 1eSITEIbHOCTD:

MMOHUMATh U UCIIOJIH30BATh MPEUMYILECTBA KOMAHTHOW U MHIUBUIYaIbHON pAOOTHIIIPH PEIICHUH
y4eOHBIX 3a/la4, NPUHUMATH IIeJlb COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHHU3ALUI0
COBMECTHOHM PabOThI, pactpeaesaTh BUIbI paboT, JOrOBapUBATHCS, OOCYKIATh MPOLECC U PE3YJIbTaT
paboTel, 0600111aTh MHEHUSIHECKOIBKUX JTFOJICH ;

y4acTBOBAaTh B TPYNINOBBIX Qopmax palboThl (0OCyXJIeHHs, OOMEH MHEHUH,

«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJHATH CBOIO YacTh PabOTHl M KOOPAUHUPOBATH CBOU JCHCTBUS C
JIPYTMMHU 4I€HaMU KOMaHJbI, OLIEHWBATh Ka4yeCTBO CBOETO BKJIaJa B OOIIUN MPOIYKT MO KPUTEPUSIM,
chOpMyTUPOBAHHBIM YYACTHHUKAMU B3aUMOJCHCTBHUS.

INPEAMETHBIE PE3YJIbTATBI

Hpe,Z[MeTHLIC PE3YJIbTAThI OCBOCHUS MTPOTPAMMEBI IO MAaTCMATUKEC HA 0a30BOM YPOBHC Ha YPOBHC
CpCAHCTO O6H_ICFO 06pa30BaH1/1;1 MMPEACTABJICHBI IO IOdamM 06y‘{CHI/I$IB paMKax OTACIILHBIX y‘ICGHBIX
KYpCOB B COOTBCTCTBYIOLIUX pasaciax IMPOrpaMMBbIIIO MATCMATUKCE.



PABOYAs1 ITPOI'PAMMA  YYEBHOI'O KYPCA «AJITEBPA WU HAYAJIA
MATEMATHYECKOI'O AHAJIM3A»

IHHOACHUTEJIBHASA 3AIINCKA

VYuebHblil Kype «Anredpa U Hadaima MaTeMaTHYECKOTO aHAJIM3a» SBIISETCS OJHUM W3 Hanboliee
3HAYUMBIX B IMPOrpaMM€ CpEeIHEro oOuero oO0pa3oBaHUs, IOCKOJIbKY, C OJHONW CTOPOHBI, OH
o0ecrieynBaeT HHCTPYMEHTAIBHYIO 0a3y Ul M3YYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYypCOB, a C
Ipyroil  CTOpOHBI, (OPMUPYET JIOTUYECKOEH a0CTPAKTHOE MBINUICHHE 00yJaromuXxcs Ha YPOBHE,
HEOOXOJMMOM /ISl  OCBOGHHsI y4eOHBIX KypcoB HWH(POPMATUKH, OOIIECTBO3HAHUSA, WCTOPHH,
cloBecHOCTH. B pamMkax y4yeOHOro kypca «Anredpa W Hayajga MaTeMaTHUYEeCKOTO aHaln3ay
oOyuaroliecs: OBJIaJIeBalOT YHUBEPCAIBHBIM S3bIKOM COBPEMEHHOM HAyKU, KOTOPast GOpMYIUPYET CBOU
TOCTIKEHHSI B MaTEMaTHIeCKOi opme.

VY4eOHbIil Kypc anreOpbl M Hadal MaTEeMaTHMYeCKOro aHajiu3a 3akKjajJblBaeT OCHOBY AJIS

YCIICIIHOTO OBJIAJACHUSA 3aKOHaAMH busuku, XUMUH,  OHOJIOTHH, IIOHUMAaHUS
OCHOBHEIX TEHACHIMI dKOHOMHKH M OOISCTBEHHOMN JKU3HH, ITO3BOJISIET
OPUEHTUPOBATHCS B COBPEMEHHBIX 1 (ppoBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHSX,

YBEPEHHO WCIOJIb30BaTh WX B IOBCEAHEBHOW >KM3HH. B TOoXe BpeMs OBJIajcHHE aOCTPAKTHBIMU U
JIOTUYECKU CTPOTHMHU MaTEMaTHYCCKUMH KOHCTPYKIUSIMH Pa3BHBACTYMEHHE HAXOUTh

3aKOHOMEPHOCTH, OOOCHOBBIBATH HUCTUHHOCTh  YTBEPKJEHUS,UCIIOIH30BaTh 0000IIECHHE

" KOHKPETHU3AIHIO, abcTparupoBaHue W AHAJIOTHIO, dbopMupyet

KpeaTHUBHOE U KPUTUYECKOE MBIIITIEHHE. B x0/1e u3ydeHus anreOpbl 1 HayaIMaTeMaTHUYeCKOTO aHaIu3a
Ha YpPOBHE CpETHEro oOIero oOpa3oBaHUs OOyYalOMIUECs MOJTYYalOT HOBBIM OMBIT PEIICHHUS
MPUKJIAIHBIX 3a7[ad, CAMOCTOSITEIbHOTO MOCTPOECHUSIMATEMAaTUUECKUX ~ MOJIENe  peajbHBIX
CUTYallull M WHTEPIpETAllK IOJyYEHHBIX PEIICHHUM, 3HAKOMSTCS C MpUMEpaMu MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH B IPUPOJIE,HAYKE U B HCKYCCTBE, C BBITAIOUTUMHUCS MaTEMaTUYECKUMU OTKPBITUSIMU
Y UX aBTOpaMH. YUeOHBIH Kypc aiareOppl W HadaJl  MaTeMaTHYecKoro aHamm3a oO0jaaaer
3HAYUTEIBHBIM BOCIUTATEIbHBIM IOTEHIIMAIOM, KOTOpBIM pealn3yercss Kak u4epe3 Yy4eOHbIN
MaTepuai, CIOoCOOCTBYIOUIUH (OPMUPOBAHUIO HAYYHOT'O MHUPOBO33PEHMS, TaK M 4epe3 CHEHUuPUKy
yueOHOM  JIeATeNbHOCTH, TpeOyIOIe CaMOCTOSTENbHOCTH, aKKypaTHOCTH, MPOJOKUTEIbHON
KOHLIEHTPALlMM BHUMAaHUS U OTBETCTBEHHOCTH

3a MOJy4EHHBIN pe3yibTar.

B ocHoBe Meronukum oOyueHus anreOpe M HayajllaM MaTeMAaTHYECKOIO aHalu3a JIEKHT
NeATeIbHOCTHBIN NPUHLIUI 00y4EHus.

B crpykrype mnporpammbl 1o anredpe M HauyaJaM aHalu3a BBIACISAIOTCS — CIEIyoLIue

coJiepKaTelbHO-METOIM4YecKue JMHUU: «Yucna U BblUMcHeHUs», «DyHKIMM U rpadukmy,
«YpaBHEeHUS U HepaBeHCTBa», «Hauama MaremaTnyeckoro aHaau3zay,
«MHOXecTBa U JIOTMKa». Bce OCHOBHBIE COJep)KaTelbHO-METOJMYECKUE JUHUM HM3Y4aloTcs Ha
IPOTSDKEHUH JBYX JIET 00yueHHs] Ha YPOBHE CpPEeJHEro o0Iero oopa3oBaHus, €CTECTBEHHO JOTOJIHISL
Apyr JApyra M TOCTENIEHHO HAacChIIIAasCh HOBBIMH TeMaMH U pasfenamu. JlaHHbBIA yd4eOHBIH Kypc
SBIISICTCS. UHTETPATUBHBIM, TIOCKOJIBKY O0BEeIUHSET B cebe coepKaHNe HECKOIBKMX MAaTeMAaTHYECKUX
JUCLUIUIMH: airedpa, TPUTOHOMETpHS, MaTeMaTUYeCKHi aHanu3, Teopusi MHOXeCTB u apyrue. Ilo
Mepe TOro Kak oOyuaroliuecss OBJaJeBalOT BcE Oojiee MIMPOKMM MaTeMAaTHYECKUM  alnapaToM, y
HUX [OCIIeI0BAaTeNbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHHME CTPOUTh MaTeMaTHYECKYIO
MOJIeb PEATbHOM CHTyallud, MpPUMEHSATh 3HAHMA, [OJy4YEeHHbIEB y4eOHOM Kypce «Airedpa u
Hayaja MaTeMaTU4YeCKOro aHajiu3a», JUId pPELIeHHs CaMOCTOSTENbHO  C(HOpMYyIHMpPOBAHHOMN
MaTeMaTHYECKOM 3aJjaui, a 3aTEMUHTEPIIPETUPOBATH MOJIYYEHHBIN pe3yibTar.

CopnepxaTenbHO-MeTOAMUECKast JTUHUS «Yucna W BBIYUCIEHHS» 3aBepliacT (popMUpOBaHUE
HaBBIKOB MCIIOJIb30BaHMS JEHCTBUTENBHBIX YHCEI, KOTOpoe ObLIO HAayaTO Ha ypPOBHE OCHOBHOTO
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obmero oOpaszoBanusi. Ha ypoBHe cpemHero o6miero o0pa3oBaHUsi 0CO00€ BHHMAaHUE YEISCTCS
(OpPMHUPOBAHHIO TIPOYHBIX BBIYMCIUTEIBHBIX HABHIKOB, BKJIIOYAIOIIUX B Ce0Sl HCIIOIH30BAHUE
pa3nuYHbIX (OpPM 3alUCH JCHCTBUTEIHHOTO YHCIA, YMEHUE PAIMOHAIBHO BBIMOJHSATH JCUCTBUS C
HUMH, JeJiaTh MPUKUJIKY, OLEHUBATh pe3ysbrar. O0yyaromuyecs MoJIy4aroT HaBBIKA MPUOIMKEHHBIX
BBIYHCIICHUH, BBIMIOJIHCHUS JICHCTBUH C 4YHWCIAMHW, 3alACaHHBIMH B CTaHAApTHOH Qopme,
WCI0JIb30BaHUS MATEMATHYCCKUX KOHCTAHT, OICHUBAHUS YHCIOBBIX BBIPAYKEHHI.

ConepsxarenbHas JTUHUS «YpaBHEHHUS u HEPaBEHCTBA» peanusyercss Ha
MPOTSHKEHUHU BCEro OOydyeHUs Ha YPOBHE CpEIHEro oOIero o0pa3oBaHuUs, MOCKOJIBKY B KaXIOM
paszzelie nporpamMmsl PeAyCMOTPEHO PELIEHUE COOTBETCTBYIONINX 3aAa4d. O0yyaromuecs OBJaAeBaloT
pa3NMYHBIMA METOJAMHU PCHICHHS IEJbIX, PAIMOHAIBHBIX, HPPAIHOHATBGHBIX, ITOKA3aTeIbHbIX,
Jorapu(MUUECKUX ¥ TPUTOHOMETPUYECKUX YPaBHEHUM, HEPAaBEHCTB U UX cucteM. [lomydeHHble ymMeHUs
WCTIOJTB3YIOTCS TIPY UCCIIEAOBAaHUH (DYHKITHI C TIOMOIIBIO TTPOU3BOAHOM, PEIICHUH MPUKIIATHBIX 3a/1a4 U
3a/1ady Ha HAXOXJIEHWE HauOOJBIINX W HAWUMEHBINWX 3HaueHuW (QyHkumuu. JlaHHas conaepikaTesibHas
JUHUS BKJIIOYaeT B ce0s Takke (OPMHUPOBAHME YMEHHUHN BBITIOJHATH PAacu€Thl MO GopMmyam,
npeoOpa3oBaHus 1EIbIX, PAIMOHAIBHBIX, UPPALMOHATIBHBIX U TPUTOHOMETPUUYECKUX BBIPOKCHHH, a
TaKKe BBIPAKEHUH, COAEpX alIuX CTerneHu U jorapudmbl. biaromaps uzydeHuto aiareOpanveckoro
Marepuaiga MPOUCXOJUT JalbHEUIIee pPa3BUTHE AQITOPUTMHYECKOTO M a0CTPAKTHOTO MBIIIJICHUS
oOydarommxcsi, (OPMHUPYIOTCS HABBIKA JIEAYKTUBHBIX PACCYKJICHUH, pabOThl C CHUMBOJIHHBIMH
(dhopmamu, IpeICTaBICHHS 3aKOHOMEPHOCTEH 1 3aBUCUMOCTEHN B BHJIC PABEHCTB M HEPABEHCTB. AsreOpa
npeaiaraeT 3pQEKTUBHBIE WHCTPYMEHTHI IS PEUICHUs MPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3a/ad,
HaTJISITHO JISMOHCTPUPYET CBOM BO3MOYKHOCTH KaK sI3bIKa HAYKH.

CopepxarenbHo-MeToanuecKas TUHUS « DYHKINU U TpadUKm» TECHO MEPEIIeTaeTCs ¢ APYruMu
JUHUSAMHU Y4eOHOTO Kypca, TOCKOJIbKY B KAKOM-TO CMbICIIE 3a/1a€T TIOCIIeI0BaTEIbHOCTh N3yUEHUS
Marepuaia. M3ydeHne cTerneHHOM, MoKa3aTeaIbHOM, Jorapu(MHUIECKON U TPUTOHOMETPUICCKUX
(yHKIIMHA, UX CBOMCTB U rpadMKOB, UCITIOIh30BaHNE (DYHKIIMH IJIs1 PEIICHUS 3a/1a4 U3 IPYruX YIeOHBIX
MIPEIMETOB U PEAIbHOM KM3HU TECHO CBA3aHO KaK C MaTEMAaTUYECKUM aHaJIN30M, TaK U C pelIeHHEM
ypaBHEeHU U HepaBeHCTB. [Ipu 3ToM GoJblIoe BHUMaHUE yaenseTcsapOPMUPOBAHUIO YMEHHUS
BBIpaXKaTh (POPMYJIAMH 3aBUCUMOCTH MEXKIY pa3IMYHbIMUBEIMYMHAMH, HCCIEAOBATh MOJyYCHHbIE
GbyHKIMH, CTPOUTH MX rpaduxu. MaTepuancoaepKaTelbHOM JIMHUU HalleJIeH Ha pa3BUTHE YMEHHM
Y HaBBIKOB, MO3BOJISIOIIUXBBIPAXKATH 3aBUCUMOCTH MEX/y BEJIMUMHAMU B Pa3IHMyHOM Gopme:
aHaJIMTUYeCcKo,rpaduyeckoil u cioBecHoil. Ero nzyuenue cnocob6cTByeT pa3BUTHIO
IITOPUTMUYECKOTOMBIIIIEHUS, CTIOCOOHOCTH K 0000IIEHNI0 U KOHKPETU3AIMH, UCIIOJIH30BAHUIO
ananoruii. ConeprkaTenbHas JUHUS «Hayana MaTeMaTH4eCKOIro

aHaln3a» MO3BOJISIET CYLIECTBEHHO PACHIMPUTH KPYr KaK MaTeMaTHYeCKUX, TaK U
MIPUKIAIHBIX 33/1a4,JOCTYIMHBIX 00Y4arOIIUMCS, Y KOTOPBIX MOSBISETCS BOZMOKHOCTh HCCIIEIOBAThH
UCTpouTh Tpaduku (GYHKIUNA, ONpeneisTh UX HAuOOJbIIME U HAaWMEHBIINE 3HAYCHUS,BHIYHCISATH

U0 ¢buryp u 00BEMBI  TEJI, HAXOIUTh CKOPOCTH
u yckopenusmpoueccoB. CoaepikarenbHasi JIUHUS OTKPHIBAET HOBbIE BO3ZMOXKHOCTH
MOCTPOCHUSIMATEMAaTHYECKIX MOJENeH pealbHbIX CUTYalluil, HAXO0XJACHUS HAWITYYIIEero PElICHUSB
MIPUKIIAIHBIX, B TOMYHCJE COLHMaIbHO-3KOHOMHUYECKUX, 3a1adax. 3HAKOMCTBO C
OCHOBaMH MaTeMaTHUYEeCKOTO aHaanu3a CIIOCOOCTBYET Pa3BUTHIO
abcTpakTHOTO,(hOPMAaTBEHO-JIOTHIECKOTO n KpEaTUBHOTO MBIIIIEHHS,
(hopMHUPOBAHHIO YMEHHUMpPACIO3HABATh MPOSIBICHUSI 3aKOHOB MAaTeMaTUKU B

HAaYKE, TEXHUKEC U HCKYCCTBC.
O6yqa10mnecsl Y3HAKOT O BBIAAKOIINUXCA PE3YJIbTaTaX, IMOJYYCHHBIX B XOA€ PA3BUTHA MATCMATUKH KaK
HAaYKH, U UX aBTOpax.

CO,Z[ep)KaTCJ'ILHO-MeTO,Z[I/I‘-IeCKaSI IuHusA «MHOXECTBa M JIOTHKa» B OCHOBHOM IIOCBSIIIEHA
QJICMCHTaAM TCOPHUU MHOXKCCTB. TeOpeTI/IKO-MHO)KeCTBGHHLIC MPEACTABJIICHUA TPOHU3BIBAOT BECH KYPC
IIKOJIbHOM MaTeMAaTHUKH U npeajararoTt HaHGOHGGYHHBepcaHBHLIﬁ SA3BIK, 06’LC,Z[HH${IOLLIHf/'I BCC pa3aciibl
MaTeMaTUKU U €€ HpHHOX(CHHﬁ, OHU CBA3BIBAIOT PA3HBIC MATCMATUYCCKUC AUCHUIINIMHBI B €AUHOC
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nenoe. [lo3ToMy BakHO AaTh BO3MOXKHOCTH OOydarolieMycs MOHUMAaTh TEOPETUKO-MHOMKECTBEHHBIN
SI3BIKCOBPEMEHHOM MaTeMaTUKHU U UCIIOJIb30BaTh €r0 [yl BHIPAKEHUSI CBOMX MBICIIECH.

B yuyeObHom Kypce «Anrebpa M Havalma MaTeMaTHYECKOTO aHAINM3a» IMPHUCYTCTBYIOT TaKKe
OCHOBBI MaT€MaTHYECKOTO MOJEIHPOBAHNUS, KOTOPbIE MPH3BaHbI CHOPMUPOBATH HABBIKM TOCTPOCHUS
MoOJeNiell pealbHBIX CHUTYyallMi, MCCIEAOBAHUSA JSTHUX MOJEJEH ¢ MOMOUIBIO anmnapara anreOpsl U
MaTeMaTHYECKOI0 aHaJIM3a U UHTEPIPETALUH MOIy4YEeHHBIX pe3yIbTaToB. Takue 3a7aHus BIJICTEHbI B

KOKIbIH M3 PA3AEIOB IPOrpaMMbl, IOCKOJbKY BECh MaTepual y4e0HOro Kypca IIHPOKO
UCIOJIb3YETCS Ui pelIeHMs] NPUKIaIHbIX 3aj1ad. llpu permieHuu peanbHbIX HPAKTUYECKUX 3a]ad
oOydaromuecss  pa3BHBAalOT  HAONIOAATENBHOCTh,  yYMEHHE  HAXOAUTh  3aKOHOMEPHOCTH,

aOCTparupoBaTbCs, HCIIOJIB30BaTh AHAJIOTHIO, 0000maTh ¥  KOHKPETU3WPOBATh IPOOIEMY.
JlesiTenbHOCTh MO (POPMHUPOBAHUIO HABBIKOB PELICHMS MPUKIAIHBIX 337ad OpraHu3yercs B Ipoliecce
M3yUYEHHsI BCEX TeM Y4eOHOT0 Kypca «Anredpa u Hadajia MaTeMaTHIeCKOTO aHAIN3ay.

OO0miee 4YMCIIO YacoB, OTBEACHHBIX JUISI HM3YUYEHHsS Yy4eOHOTO Kypca «AnrebOpa u Havaia
MaTeMaTH4eckoro aHaimmsza», — 170 wacoB: B 10 kiacce — 68 wacoB (2 yaca B Henenmo), B 11 kmacce
—102 yaca (3 yaca B HeJleJTIO).



COJAEPKAHUE OBYYEHUA

10 KJIACC
Yucna v BHIYUCICHUS

Paumonansupie uncna. OOBIKHOBEHHBIE M JECATUYHBIE JPOOW, TPOLIEHTHI, OECKOHEUYHBIE
nepuoauveckue apoou. ApudmMerndyeckue onepanuy ¢ paluoOHAJIbHBIMU YHUCIIAMHU, IPeoOpa3oBaHUs
YHUCJIOBBIX BbIpaxkeHUi. [Ipumenenune npoOeil M MPOLEHTOB Ui PELIEHUs NPUKIAIHBIX 3a4ad U3
Pa3IMYHBIX OTPACIIC 3HAHUI U PEATIbHOM KU3HHU.

JleiictButenpHple uuncia. PanuvoHanbHblE W HppalMOHalbHbIE 4YHclIa. Apudmernyeckue
omepauuu C JCHCTBUTENbHBIMM uuciaaMu. [IpuOak€HHbIE BBIYMCIIECHUS, NpPaBUa OKPYIJICHMUS,
MIPUKHUIKA U OIICHKA pe3yJibTaTa BBIYUCICHUH.

Crenenp ¢ 1ensiM TokazateneMm. CraHmapTHas (opma 3amucH  JEHCTBUTEIBHOTO YHCIIA.
Wcnonb3oBanue  moaxonsmiet  ¢opMbel  3amMCH  JAEWCTBUTENBHBIX  YWCEN Ui pEIIeHHS
MPaKTUYECKUX 33/1a4 U MPE/ICTaBICHMS TaHHBIX.

Apudmernueckuil KopeHb HaTypajdbHOU cTemneHu. [leficTBus ¢ apudMeTH4ecKUMH KOpPHSIMU
HAaTypaJbHOMU CTEIICHH.

CuHyc, KOCMHYC W TaHTE€HC YMCIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHTEHC
YHCIIOBOTO apryMeHTa.

YpaBHeHHUsI 1 HEPaBeHCTBA

ToxnecTBa u TOXK/AECTBEHHBIE TPEO0OPa30BAHMUSL.

[TpeobpazoBanme TPUTOHOMETPUYECKUX BBIPAKECHUIA. OcHOBHbIE
TPUTOHOMETPUYECKHE (POPMYIIBI.

YpaBHeHuUe, KOpEeHb ypaBHEHHS. HepaBeHCTBO, pellleHue HEpaBEeHCTBA. MeTOAMHTEPBAJIOB.

Pemienne mnenbix w ApoOHO-palMOHANBHBIX YpPaBHEHWW | HEpaBEHCTB. PemieHue

HMPPALMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPaBHEHHI.

[IpuMeHeHne ypaBHEHMI 1 HEPABEHCTB K PEIICHUIO MaTEMAaTUYECKUX 3aa4 U 3a/1a4 U3 Pa3InYHbIX
obJyacTeil HayKu U PeaIbHOM JKU3HHU.

DOyHKUUM U TPaPUKHU

OyHkus, crnocodbl 3amanus ¢yHkuun. ['paduk dyaknuu. B3zanmao oOpaTHBIE)YHKITUH.

OOnacte  ompeneleHUs] W MHOXXECTBO 3HAYCHUH ¢bynkiun. Hymn byHKIUY.
[TpomexxyTkH 3HaKONIOCTOSTHCTBA. YETHBIC M HEUETHBIE (DYHKIINU.

Crenennas ¢yHKIMS ¢ HATYpaJbHBIM M IIEJIBIM MoKa3ateneM. E€ cBoiicTBa urpaduk. CoiicTa u
rpaduK KOpHs N-0il CTENICHH.

TpuroHomeTpuveckass OKpPYXHOCTb, OIPEICICHUE TPUTOHOMETPUYCCKUX (YHKIUN YHUCIOBOTO
apryMeHTa.

Hauana MmaTeMaTH4eCKOro aHAJIN3a
HOCJ’IG,Z[OB&TCJ'ILHOCTI/I, CITOCOOBI 3aaHusd MOCJIEI0BATEIBHOCTEIA. MOHOTOHHEIE
IOCIICA0OBATCIIBHOCTH.

Apugmernueckas U reoMerpuueckas nporpeccuu. beckoHeuHO yObIBarolas reoMeTpudecKast
nporpeccuss. Cymma OecKOHEUHO YyObIBarolled reomerpuueckoil mporpeccuu. dopmyna CIOXKHBIX
IIpoLEeHTOB. Vcronp30Banne Nporpeccuu AJis pelIeHusApealIbHbIX 3a/1a4 IPUKIAJHOTO XapakTepa.

MHoKecTBA M JI0OTHKA

MHoxecTBO, omepanuuu Haja MHokecTBamMu. Jluarpammbl Oinepa—Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOIO aIllapara JUlsl OIUCAaHUs PEAbHBIXIIPOLIECCOB U SIBJICHUM, IIPU PELICHUU
3aja4 U3 IpYTUx y4eOHBIX IPEIMETOB.

Omnpenenenne, Teopema, CI€ICTBUE, JOKA3ATENbCTBO.
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11 KJIACC

Yuciia u BbIYMCTICHUS
Harypaneubie u wnenvie umcna. [lpusnaku aenumocTu uenbix uucen. CTeneHb C
panMoHaNbHBIM Moka3areneM. CBOMCTBA CTETICHH.

Jlorapudm umcna. JlecsTHUHBIC U HATYpaJIbHBIC IOTApU(MBEI.

YpaBHeHHUs U HEPaBeHCTBA

[IpeoOpa3oBaHue BEIpAXKEHUH, COJIEPKAIIUX JTOTAPU(DMBEI.

ITpeoGpazoBanue BBIPAKEHUM, coepKaux CTEIIEHU C  pauMOHAJIBHBIM
IIOKAa3aTeJIEM.

[Ipumepsr TPUTOHOMETPUYECKUX  HEPABEHCTB.

[Toka3aTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS! U HEPABEHCTBA.

Cucrembl JIMHEHWHBIX YypaBHEHHH. PemieHue mnNpuUKIagHBIX 3a7ad € TOMOUIbIO CUCTEMBI
JIMHEWHBIX YPaBHECHUM.

CucteMsl M COBOKYITHOCTH PAllMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUI0 MATEMATHYECKMX3adad U 3a/1a4 U3
pa3IMYHbIX 00JacTel HayKH U peaIbHOM KU3HHU.

DyHKUUHN U rpaduKku
Oynkuus. [lepuognueckue ¢yHkiuu. [IpoMexyTk MOHOTOHHOCTH (GYHKIMU. MakCUMyMbl U
MUHUMYMBI (QyHKIMH. HanGomnpinee 1 HauMeHblllee 3HaYeHHe PYHKIIMUHA TPOMEKYTKE.
Tpuronomerpudeckue GyHKIINH, UX CBONCTBA U TpadUKH.
[TokazarenpHass u Jsorapudmuyeckas (yHKIIMH, WX CBOWcTBa M Tpaduku. McmonwszoBaHue
rpaduKoB PYHKIMHA AJIs pEIIeHUs] ypaBHEHUHN U JIMHEWHBIX CUCTEM.
Hcnonws3oBanne rpadukoB QyHKIMHA A1 UCCIAEAOBAHUS MPOIECCOB U 3aBUCUMOCTEHN, KOTOpPHIE
BO3ZHUKAIOT MPHU PEIICHUH 33734 U3 JPYTUX Y4eOHBIXIIPEIMETOB U pealbHON KU3HU.

Hauyana maTeMaTHuyeckoro anajiausa

HenpepriBuble ¢yHkuuu. MeTton HHTEpBaioB Ajs peuieHus HepaBeHCTB. llpoumsBoanast

¢dbyaknun. ['eomerpuuecknii W QU3WYECKMH CMBICT Tpou3BoaHOW. I[IpousBoanbIe

aneMeHTapHbIX (QYHKIUH. DopMynabl HaAX0XKACHUS MPOU3BOJAHON CYMMBbI, MPOU3BEACHUS U

Y4aCTHOTO (PyHKITUH.

[IpumeHenre  TPOWM3BOMHOM K HCCIEAOBaHHUIO  (QYHKIMA  HAa MOHOTOHHOCTH  H
aKcTpeMyMbl. HaxoxieHrne HanbobIIero ¥ HAaMMEHBILETO 3HaYeHHUs (PYHKITUH Ha OTPE3Ke.

[IpuMeHeHne MPOU3BOAHON ISl HAXOXKICHUS HAWIYYIIETO PElIeHHs B MPUKIAJHBIX 33/1a4ax, JUIs
oTpeieNieHus] CKOPOCTH Tpolecca, 3alaHHOTo (POpMyIoi wiu rpaduKkoMm.

[TepBooOpaznas. Tabnwuia mepBooOpa3HbIX.

Wuterpan, ero reomerpudeckuii u Quanmdeckuii cmbicia. Beruncienwe uHTerpanamno gopmyie
Herotona—Jleitoauia.

NPEIMETHBIE PE3YJIBTATBI
K xoniy oOydyenus B 10 kj1acce oOydaromuiics MoJyquT CleayoUiie IpeJMeTHbIepe3yabTaThl:

Yucia 1 BLIYUCIECHHUA:
OTIepUPOBATH MOHATHUAMU: PALIMOHATFHOE U ACHCTBUTENLHOE YHCIIO, OOBIKHOBEHHAS M ECATUYIHAS
Ipo0Ob, MIPOIIEHTHI;
BBITIONTHATH apu(PMETUUYECKUE OTIepaIiy C PallMOHATEHBIMY U JCHCTBUTEILHBIMU YHCIAMH,
BBITIONTHATH MPUOTUKEHHBIE BEIYMCICHUS, UCTIONB3YsI MIpaBUiIa OKPYTJICHUS, 1e1aTh IPUKHUIKY U
OIIEHKY PEe3y/IbTaTa BEIYUCICHUN;
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OTEPHPOBATh MOHATUSMH: CTENEHb C LEJNbIM II0Ka3aTeleM, CTaHgapTHas Qopma 3amucu
JEWCTBUTENFHOTO YHUCIa, KOPEHb HATYpaJbHOW CTENEHHU, UCIOJIb30BaTh MOIXOIAIIYI0 (GOpMYy 3aluch
JNEHCTBUTEIBHBIX YU CEII 11 pELICHUS IPAKTUYECKUX 3a1a4y IIPEICTaBICHUS JaHHBIX;

OIIEPUPOBATh IOHATUSAMU: CHHYC, KOCHHYC M TaHI€HC IIPOM3BOJIBHOIO YIJIA, MCIIOJb30BaTh
3aMMch MPOU3BOJILHOTO YIJIa 4epe3 00paTHbIE TPUTOHOMETPUUYECKUE (DYHKIIUH.

YpaBHeHusi 1 HepaBeHCTBA:

OIIEPUPOBATh IOHATUSAMHU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO, LEJIOE, PALMOHAIBHOE,
HMPPALMOHAIBHOE YPAaBHEHNE, HEPABEHCTBO, TPUTOHOMETPUYECKOE YPAaBHEHHUE;

BBITIOJIHATh npeoOpa3zoBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUN u pearh
TPUTOHOMETPUYECKHUE YPaBHEHUS,

BBITNIOJIHATH NMPE00pa30BaHMsI LENbIX, PAMOHAIBHBIX U UPPAllMOHATIBHBIX BBIPAXXEHUI U peliaTh
OCHOBHBI€ THUIIBI LIEJIbIX, PAL[IOHATIBHBIX U UPPALIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB;

MPUMEHSITh YpPaBHEHHS W HEpaBEHCTBA JUISl PEIICHHUs MaTeMaTHYeCKUX 3a7ady M 3a1ad u3
pa3IMYHbIX 00JacTel HayKU U peaIbHOM KU3HU;

MOJIENTUPOBATh PEaJIbHbIE CUTYyallUd Ha fA3bIKE aureOpbl, COCTaBIATh BBIPAXKEHHS, ypaBHEHUS,
HEPABCHCTBA II0 YCIOBHMIO 3aJa4yd, MHCCICN0BaTh IIOCTPOECHHBIE MOJEIH C MCIOIb30BaHUEM
amnmapara ajnreopsl.

DyHKIUM ¥ TpaduKn:

OTIEPUPOBATh TOHATHUSAMU: (DYHKIHSI, CIIOCOOBI 3amaHusi (YHKIUH, OOJACTh OMPEICICHUS H
MHO>K€CTBO 3Ha4eHUH PyHKIMH, rpa@uK GYHKINH, B3aUMHO oOpaTHbIE (PYHKIUY;

OTIepUPOBAThH MOHATHAMH: YETHOCTh U HEUETHOCTh (DYHKIUU, HYIH (QYHKIIMH, TPOMEKYTKH 3HAK
IIOCTOSIHCTBA;

WCTOJB30BaTh Tpaduku QyHKIUH U peICHHUs YpaBHEHUH;

CTPOWTDH M YUTATh TpauKy TUHEHHON (PYHKIIMH, KBaAPATUIHON (DYHKIIUU, CTETICHHOW (YHKITUN
C IIEJIBIM TTOKa3aTesieM;

UCTOJB30BaTh rpaduku GYHKIUN U HCCIEOBAHUS MPOIIECCOB M 3aBUCUMOCTEH TIPU PELICHUN
3aad M3 JPYrHX YYeOHBIX NPEIMETOB M PEaJbHOW JKU3HU, BBIpaXaTh (POpMyJgaMH 3aBHCHMOCTH
MEX]ly BEIMYMHAMHU.

Hauyana maTeMaTH4yecKoOro aHajm3a:

OTIepUpOBATH HOHSTUSIMHU: MOCJIEZIOBATEIHHOCTD, apudmernueckas u
reoMeTpHuecKas porpeccuu;

ONEepUpOBaTh MOHATUSAMH: OECKOHEYHO YObIBaIOIlasi TIeOMETpPUYEcKas MpOrpeccusi, cymma
0ECKOHEYHO YOBIBaIOIIEH T€OMETPUUECKON MPOrpeccuu;

3aJ1aBaTh MOCJIEI0BATEIILHOCTH Pa3IMUYHBIMU CIIOCOOAMH;

UCIO0JIb30BATh CBONMCTBa  MOCJIEIOBATEIbHOCTEN U Tporpeccuii g  peuieHHs
peaNIbHBIX 3a/1a4 MPUKIIAHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA:
OIEPUPOBATH MOHATUAMH: MHOKECTBO, OTIEpaIlMU HaJl MHOKECTBAMU; UCIIOJIb30BaTh TEOPETUKO-
MHO’KECTBEHHBIM amnmapar JUisi ONMCAHUS PEabHbIX

MPOLIECCOB W SIBJICHUM, MPH pELICHUH 3aJad U3 JAPYrHX Y4eOHBIX MPEAMETOB; OMNEepUpOBaThH
MOHATUSIMU: OIIPEJIETIEHNUE, TEOPEMA, CIIEICTBUE, J0KA3aTENBCTBO.

K xonity oOydyenus B 11 kiiacce oOydaromuiics oJyquT CieayoUIie IpeJMeTHbIepe3yabTaThl:

Yucaa ¥ BLIYUCTEHUS

OIIEpUPOBATh MOHATHUSIMU: HATYpaJbHOE, LEJIOE€ YHUCIO, UCIOJIb30BaTh MPU3HAKU JEIUMOCTH
LIEJIBIX YHCEII, PA3JIOKEHUE YUCIIa HA IPOCThIE MHOKUTENM ULl PELICHUS 3a/1a4;

OIIEPUPOBATH MMOHATHUEM: CTENIEHD C PALIMOHAIBHBIM NIOKA3aTEIIEM;

OTIEpUPOBATH MOHITUSIMU: JIOTApU(PM YKCIA, JECITUUHBIC U HATYpaTbHbIE IOTAPU(PMBIL.
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YpaBHeHHUS U HEPABEHCTBA:

NPUMEHSATh CBOWMCTBA CTENEHU Ui NMPeoOpa3oBaHUsl BBIPAKCHHUN, ONEPHPOBATH MOHATHIMU:
[I0KA3aTEIbHOEC YPAaBHEHHE M HEPABEHCTBO, PEIIATh OCHOBHBIC THUIIBI IIOKA3aTEJIbHBIX YPaBHEHWU U
HEPAaBEHCTB;

BBITIOJTHATE TPe0Opa30BaHus BBIPAKEHHH, COJEPKAIIUX JIOTapHU(PMBI, ONIEpUPOBATH HOHATUSIMH:
norapu(MUYECKOe ypaBHEHHE ¢ HEPABEHCTBO, pEUIaTb OCHOBHBIC THIIBI JIOTAPU(PMHUUECKUX
YPAaBHEHUI U HEPABEHCTB;

HaxOJIUTh PEUICHUS IPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

OIIEPUPOBATh IOHATHUAMM: CHUCTEMA JIMHEMHBIX YPaBHEHMM M €€ pelIeHue, HCIOJIb30BaTh
CUCTEMY JIMHEMHBIX YPABHEHUN JUIsl pELICHUS ITPAKTUYECKUX 3aa4;

HaxOJUTh PEHICHUS NPOCTEHIIMX CUCTEM M COBOKYIHOCTEH pPAllMOHAIBHBIX YPABHEHUH U
HEPABEHCTB;

MOJIENTUPOBATh pEaJIbHbIE CUTYyallUd Ha fA3bIKE alreOpbl, COCTABIIATH BBIPAKEHUS, YPAaBHEHUS,
HEPABCHCTBA U CUCTEMBI 110 YCIOBHUIO 334U, UCCIEI0BATh MOCTPOCHHBIE MOJEIIN C UCIOIb30BaHUEM
anmnapara ajreopsl.

DyHKIUHU ¥ TpaduKn:

OTepUpOBaTh MOHATUAMU: NepuoanYecKas (yHKIUS, MPOMEKYTKM MOHOTOHHOCTH (DYyHKIUH,
TOYKH SKCTpeMyMma (QYHKIMH, HauOojblllee W HauMEHblee 3HAaueHUs (YHKIUU Ha MPOMEXYTKE,
WCIO0JIb30BATh UX VIS UCCIeI0BaHUS QYHKIINHU, 3aJaHHOU rpagUKoM;

OTIepUpOBAThH MOHSTUAMU: rpaduxu MOKa3aTeIbHOMH, aorapupmMuyecko u
TPUTOHOMETPUYECKUX (PYHKIMHA, N300pakaTb UX Ha KOOPAWHATHOM IJIOCKOCTH M HCIIOJIb30BaTh ISt
peuieHusl ypaBHEHUN U HEPABEHCTB;

n3o0pakaTh Ha  KOOPAMHATHOM  TUIOCKOCTH  TpauKd  JUHEHHBIX  ypaBHEHUH U
WCIIOJIb30BATh UX JIJIS1 PEIICHUS] CUCTEMBI JINHEWHBIX YPAaBHEHUN;

UCIO0JIb30BaTh Ipaduku (YHKUMHA IS UCCIIEOBaHUS MPOIIECCOB M 3aBHUCHUMOCTEH W3 JPYrHX
y4eOHBIX TUCIUIUIHH.

HauaJ/ia MaTeMaTH4YeCKOI0 aHAJIN3a:

OTICpUPOBATh TOHATHSAMH: HENpepbIBHAs (PYHKIMSA, NPOU3BOAHAS (DYHKIWH, HCIOJIb30BATh
IrCOMETPUYCCKUN U (PU3HUECKUI CMBICIT TIPOU3BOIHOM IS PEIICHUS 3a/1a4;

HaXOJWTh IPOW3BOJHBIC 3JCMCHTAPHBIX (DYHKIMN, BBIYUCIATH IMPOM3BOJHBIC CYMMBI,
MIPOU3BEICHHUS, YACTHOTO ()yHKIIHIA,

WCII0JIb30BAaTh  IPOM3BOJHYIO  JUIA  HCCICIOBaHUS  (YHKIMH HAa  MOHOTOHHOCTh U
AKCTPEMYMBI, IPUMEHSATh PE3yJIbTaThl HCCIICIOBAHUS K TIOCTPOCHHUIO I'PpahUKOB;

HCII0JIB30BATh TIPOM3BOTHYIO JUTST HaXO0KIEHHUS HAMITY4IIEeTO pelieHus B
MPHUKIIAIHBIX, B TOM YHCIIC COIUATBHO-ODKOHOMUYECKHX, 3a/1a9ax;

OTIEpUPOBATh IOHATHUSMHU: IIepBOOOpa3Hasi M HMHTErpajg, IOHMMAaTh TIEOMETPHYCCKHI U
(u3HYECKUI CMBICI HHTETpaIa;

HAXOJUTh IEPBOOOpa3HbIC JJIEMEHTAPHBIX (YHKIUH, BBIYMCIATE HMHTErpai mo Gopmyie
Hrrotona—Jleiionmiia;

pemarh NPUKIAJAHBIE 3a7a4d, B TOM 4YHCIE COI[MAIIbHO-DKOHOMHYECKOTO U (PU3UYECKOTO
XapakTepa, CpeICTBaMHU MaTeMaTHYECKOTO aHAIH3a.
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TEMATHYECKOE IIVTAHUPOBAHUE

10 KJIACC
HanmenoBanme paszzaena KommuecTBo OcHOBHOE cOoepKaHNe OcHOBHBIE  BHIBI  JEATEILHOCTH
(TemsI) Kypca 4acoB 00ydJaronuxcs
MHOXECTBa pPALMOHAIBHBIX U 14 MHoXxecTBO, onepanuu Hcnoas3oBars TEOPETUKO-
NIEHCTBUTEIBHBIX qHCell. HaJl MHOXecTBamMu. Jlmarpammsl MHOXECTBEHHBIM  ammapaTr Uit
PanvioHanbHBIE  ypaBHEHHS U Oiiniepa—BenHa. OIMCAHUA X014 PEIICHUS
HEpPaBEHCTBA Paunonanbupie 4yncna. OOBIKHOBEHHbIE W | MAaTeMATHYECKMX 3aJad, a Takke

JECSTUIHBIE TPOOU, TIPOIIEHTHI,

OCCKOHEYHBIC TIEPHOIUIECKUE APOOH.
ApudmMernueckre orepanuu C
palMoOHaTbHBIMU qHCllaMH,
npeoOpa3oBaHMs YUCIOBBIX

BeIpakeHWi.  [IpumeHenue  apobet u
MPOLEHTOB Ui PEIIeHUs] MPUKIAAHbIX 3314
W3 Pa3IUYHBbIX OTpaciieil 3HAaHUNU U peaIbHOM
KU3HH.

JeiictButenpuple uucia. PanuoHanbHbIe

U UppalnroHaIbHbIe qucia.
Apudpmernueckue ornepaunuu c
JeWCTBUTENIbHBIMU YUCIAMHU.
[IpuGnuxEéHHble  BBIYMCICHHS,  IpaBUIA

OKpYTJICHHMS, IPUKUKA U OLIEHKA pe3yJbTara
BBIYHMCIIECHUI.

pEATbHBIX MPOIIECCOB U SIBJICHUU, IPH
peIIeHNN 3a1ad U3 APYTUX Y4eOHBIX
MPEIMETOR.

OnepupoBaTh NMOHATHSIMH: PAIlMOHAIHHOE
YHUCII0, JIEHCTBUTEILHOE YHUCJIO,
0OBIKHOBEHHAS! JPOOB,

JecsATHYHAs ~ ApoOb,  IPOICHTEHI.
BeInoaHaTh apumeTnyecKue
Oomnepanuud ¢ palvoOHAJIbHBIMUA U
JIEHCTBUTEIbHBIMU YUCJIAMH;
PHOIMKEHHBIC BEIYHCICHHUS,

UCTOJIB3ysl  TpaBUjIa
Jesarb  NPUKHAKY H
pe3yabpTaTa BRIYUCICHUN.

OKPYTJICHUSI.
OIIEHKY

OnepupoBaTh NOHATHAMM:
TOKJIECTBO, ypaBHEHHE, HEPABEHCTBRO;
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ToxnecTa 31 TOXJIECTBEHHBIE
npeoOpa3oBaHus.  YpaBHEHHME,  KOPEHb
YPaBHEHHUS. Hepagencrso, pemenne
HepaBeHCTBA. MeTo HHTEPBAJIOB.

Pemienne 1ensix uW  ApoOHO-
pallMOHAIBHBIX  YPaBHEHUH W
HEPaBEHCTB

oejioe MW pauoOHAaJIbHOC  YpaBHCHHC,

HEPaBEHCTBO.

BuinoiHATL mnpeodpa3oBaHMsA IENIBIX U
palMOHATBHBIX BEIPAYKEHU.

Pemiath OCHOBHBIE THIBI IIEJIBIX
UPpALMOHANIBHBIX ~ ypaBHEHUM U

HEPABCHCTB.
IIpumeHnsTs

panMoHaIbHbIE

YpaBHEHUS U HEPABEHCTBA

JUTSL  pereHus

3a/lad W3 Pa3IMYHBIX O00JacTe Hayku u

peanbHON KU3HU

MAaTEeMAaTHYCCKHUX 3aJad H
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@Oyakiun u rpapuku. CreneHs ¢
LEJIBIM TI0Ka3aTeIeM

OyHKIMsI, CrnocoObl 3amaHus  (QYHKITHH.
B3aumuo oOparubie  ¢ynkiuu. ['padux
GyHKIIH.

O6mactp ompeAeneHuss W MHOMXECTBO
3HayeHndd ¢QyHkmuu. Hymn  ¢yHknum.
[IpomMeXyTKM 3HaKOTIOCTOSHCTBA.

Ueétapie u HeuéTHble (YHKIUH.
Crenenp ¢ 1eNbIM  TOKa3aTelieM.
CrangapTtHas ¢dbopma 3anucu
JeHCTBUTEIILHOTO YHCIA.

Ucnons3oBanme  moaxonsmed  GOpMbI
3aMMcy JeHCTBUTENBHBIX YHCE

JUIS pelIeHUs] MPaKTHYeCKUX 3adad U
IIPEICTABICHNS JAHHBIX.

OnepupoBaTth  NOHATHAMM:  (QYHKIUS,
crnocoObl  3amaHust  (QYHKIUH, B3aUMHO
obOpaTHbIe (yHKIMH, 00JaCTh ONPEICICHUS U
MHOXKECTBO 3HAUEHWH (QyHKIHH, Tpaduk
¢GyHKIMM; YETHOCTh U HEYETHOCTH (DYHKIMH,

HYJIU
GbyHKIMH, IIPOMEKYTKHU
3HAKOIOCTOSIHCTBA.

BoinoJHATL npeodpa3oBaHusi CTENEHEH
C LensIM ToKazaTeneM. lcmonb3oBarh
CTaHJAPTHYIO bopmy 3aIucu
JNEeWCTBUTEIILHOTO YHCIIA.
®opmyIMpOBaTH

1 WLTIOCTPUPOBATh rpaduyecku
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CrenenHass (QyHKOHS C HaTypaJibHBIM U
1eNbIM Noka3aTeneM. E€ cBoiicTBa urpadux

CBOICTBa CTENICHHOH (PyHKIIUU.
Beipaxkate  ¢popmyamu
MEX 1y BETMYMHAMH.
Hcnoab3oBartk nMppoBbIe pecypesl s
noctpoeHuss  rpa¢pukoB  QyHKIMH ~ H
M3Y4YEHUS UX CBOMCTB

3aBUCUMOCTH

Apudmernyeckuii KOpeHb
n—ou crenenu. MppannoHanbHbIE
ypaBHEHUSM HEPaBEHCTBA

18

Apudmernueckuit KOpEHb
HaTypaJbHOU cTeneHu. JleicTBus

C apu(MeTHYeCKUMH KOpHSIMH N—oi
CTEIEHU.

Pemrenne wppanMOHANBHBIX YpAaBHEHUW U
HEPABEHCTB.

CeoiictBa W TpaduKk KOpHA N-OH
CTCTICHH

®opmMyanpoBaTh, 3aNUCLIBATHL B

CUMBOJIHYeCKOi popme

Y WIIIOCTPUPOBATH IPUMepaMu
CBOICTBa KOPHS N-OMl CTENEHH.
BeinoaHAThL npeoOpazoBaHus
MPPALMOHATIBHBIX BBIPAKECHUI.
Pemats OCHOBHBIE THUIIBI
UPPALMOHAIBHBIX ~ YPaBHEHUH U
HEPaBEHCTB.

IIpuMeHATH AJ151 perieHust

Pa3JIMYHBIX  33/a4  UPPALHUOHAIBHBIE
YpaBHEHUS U HEPABEHCTBA.

Crpouth, uMTaTh TpadUK KOpPHSA N-OM
CTEIEHU.

Hcnonb3oBars uHuppoBbie pecypebl s
noctpoeus  rpadukoB  QYHKIHH U
M3Y4YEHUS UX CBOMCTB
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DopMyiIbL TPUTOHOMETPHH.
Tpuronomerpudeckue
YpaBHEHUS

22

CuHyCc, KOCHMHYC M TaHIEHC YHCIOBOIO
aprymeHnTa. ApKCHUHYC, apKKOCHHYC
U AapKTaHT€HC YHCJIOBOIO apryMEHTa.

Tpuronomerpuueckas OKPY>XHOCTb,
OTIpe/iesieHue TPUTOHOMETPUUECKUX
(GyHKIMI YUCIOBOTO apryMeHTa.
OcHoBHbIE TPUTOHOMETPUIECKHE
bopMyIHL. [IpeobpazoBanue
TPUTOHOMETPUIECKUX BBIPAKCHUH.
Pewrenne TPUTOHOMETPUYECKUX
YpaBHEHUH

OnepupoBaTtb  NOHATHSIMH:  CHUHYC,
KOCHHYC U TAaHI'€HC IIPOM3BOJILHOIO YIJIA.
Hcnoab3oBaTh 3amuch  [IPOU3BOJIBHOTO
yria 4epe3 oOpaTHbIE TPUTOHOMETPHUYECKHUE

(GYHKIMH.

BoInojaHaThL npeodpa3zoBaHus
TPUTOHOMETPUUYECKUX BBIpaXCHU.
Pemarnb OCHOBHBEIC THITBI

TPUTOHOMETPUYECKUX YPaBHEHHUU

[lociemoBaTenbHOCTH U
[POTPECCUU

[TocnemoBaTenbHOCTH, CIIOCOOBI  3aaHUs
IIOCJIE€N0BATEILHOCTEHN. MOHOTOHHEIE
MOCTICIOBATEIBHOCTH. ApudMeTHdeckas u
reoMeTpuieckas mporpeccud. beckoHeuHO
yOBIBAIOIASIT€OMETPHYUECKAS TIPOTPECCHSL.
Cymma  OeckOHEYHO  yOBbIBaroIIeH
Te€OMETPUIECKOH MPOTPECCHH.

dopmyna  CIOXKHBIX  MPOICHTOB.
Hcnonp3oBaHue MPOTPECcCHU IS
pelieHHs peabHbBIX 3agau
NPUKJIAJHOTO XapaKTepa

OnepupoBathb MOHSATHSIMU:
MOCIIeIOBATEIbHOCTD, apu(MeTHdecKas u
reoMeTpudecKast

mporpeccuu;  OGCKOHEUHO  yObIBaroIias
reoMeTpUIecKas nporpeccus, cymma
OCCKOHEYHO YOBIBAIOMIEH TE€OMETPUUYCCKOM
IPOTPECCHUH.

3apaBaTh MOCIIeZIOBATEIbHOCTH
Pa3IMYHBIMU CIIOCOOaMHU.

HpumensaTs  ¢opmyay  CI0KHBIX
NMPOIEHTOB [JIsl pelleHusl 3aj1ad |3
peabHOM MPaKTUKH

(c  HWCHONB30BAaHUEM  KaJbKyIsTOpA).
HUcnonb3oBars CBOMCTBA
MOCIIeZIOBATEIbHOCTEN U MPOTPECCHIA

18



A1 pelCcHUA pCalibHBIX 3aJad
NPUKIIAIHOTO XapakTepa

[loBTOpEHME, 00o01ieHue, 3 OcHOBHBIE NOHSATUSA Kypca airedpsl U IIlpuMeHATH OCHOBHBIE TIOHATHSA  Kypca
cUCTeMaTH3alusl 3HAaHUH Haval Martemartudeckoro anammza 10 anreOpbl U Havajd MaTEMaTHYECKOTO aHajIu3a
Kjacca, 00001eHne JUTSL peIlIeHUs 3a7a4
Y CUCTEMaTH3alus 3HaHUU U3 peajbHOM JKHM3HU M JIPYrux
IIKOJIBHBIX AUCLUIIINH
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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11 KJIACC

HaumenoBanue pasgena  |[KonmuecTBo OcHOBHOE coaepKaHne OcCHOBHBIE  BUJIBI  JIEATEITLHOCTH
(TemnI) Kypca 4acoB 00yyJaronuxcs
CreneHp ¢ palnMOHAIbHBIM 12 Crenens ¢ parmoHaIbHBIM ®opmMyanpoBaTh, 3aNUCLIBATHL B
[MOKa3aTeyeM. MOKa3aTeJIeM. CgoiicTBa CTEIICHH. CUMBOJIHYeCKO# popme
[lokazarenbHast GyHKIMSL. [IpeoOpa3oBanue BbIpaKeHHH, COAEPXKAIMX | U WJIIOCTPHMPOBATh pUMepaMu
[loxasaTenpHbIE YpPAaBHEHUS H paloOHaIbHBIE CTETICHU. CBOMCTBA CTENICHHU.
HEpPaBEHCTBA [Toka3arenbHble ypaBHEHHS U IIpuMeHATH CBOMCTBA CTENEHU JUIS
HEpaBEeHCTBA. peoOpa30BaHUsI BEIPAKEHHI.
ITokaszarenpHas QyHkuus, e€ cpoiicTBa U | MoOpMy.JHPOBATH
rpaduk 1 WITIOCTPUPOBATH rpadpuuecku
CBOMCTBA MOKA3aTEIIbHOU (DYHKIIUH.
Pemiare  OCHOBHBIE  THIIBI
MOKA3aTEeIbHBIX YPAaBHEHUN U
HEPaBEHCTB.
Hcnoab3oBaTrs 1mU(ppPOBbIE pecypebl s
nmocTpoeHus  rpadukoB  QyHKOUH  H
M3Y4YEHUS UX CBOMCTB
Jlorapudmuueckas byHKIHS. 12 Jlorapudm uyucna. JlecatuuyHole u @®opmyIMpoOBaTh, 3aNUCbIBATHL B

Jlorapudmuueckue ypaBHEHUS U
HEpaBeHCTBA

HaTypaJbHbIE TOTapU(PMBI.
[Ipeo6pazoBanue BBIPAXKCHHUIA,
coJiepKalux JorapuQMmabl.
Jlorapudmuueckue ypaBHEHUS U
HEPABEHCTBA.

CHUMBOJIHYecKoii popme

Y WIIOCTPHPOBATh NNPUMepaMu
cBoiicTBa orapudma.

BbInoaHATH peoOpa3zoBaHus
BBIPA)XXEHUI, coJiepkKaluX Jorapu(Msl.
®opmyHpOBaTH
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Jlorapupmuueckass — pyHxmus, eé
CBO¥iCcTBa 1 rpaduk

H UWIJTHCTPUPOBATDL rpaqmqecml CBOICTBa

JorapupmMuuecKon ¢ynkuuu.  Pemarsn
OCHOBHBIE TUIIBI JorapupMuuecKux
YpaBHEHUH

Y HEPABEHCTB.
Hcnoab3oBars nuppoBbie pecypesl s
NOCTpO€HUs  rpapukoB  QYHKUMH U
W3Y4YEHUS UX CBOMCTB.

3HAKOMUTBCSI € HMCTOpHMeH pa3BUTHUA
MaTeMaTHKN

TpuroHomerpuyeckue
byHKIMM W HUX Tpadukwy.
TpuroHomerpuyeckue
HEpaBeHCTBA

Tpuronomerpudeckne  QyHKIHH, WX
CBOMCTBA U rpaduKH.

[Tpumepsr TPUTOHOMETPHUYECKUX
HEPaBEHCTB

OnepupoBaTth

NOHSITUEM  Tepuoaudeckass  (QyHKIIHS.
CTpoutb, aHAIN3MPOBATH, CPABHHBAThH
rpaduKu TPUTOHOMETPUUYECKUX (PYHKITUH.

D®opMyIMPOBATH

U WUIICTPUPOBATh  rpadguyecku
CBOMCTBa TPUTOHOMETPUYECKUX
(GYHKITUH.

Pematsb MpocCTEeNIIne
TPUTOHOMETPHUUECKHE HEpaBEHCTBA.

Hcnoab3oBaTh rpauku Ui pelICHUS
TPUTOHOMETPUYECKUX HEPABEHCTB.
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Hcnoab3oBats uMGpoBbIe pecypesl st
noctpoeHuss  rpa¢pukoB  QyHKOMA  H
U3Y4YEHUS UX CBOMCTB

[IponsBoHas.
[MPOU3BOJHOMN

[Ipumenenne

24

HenpepsiBHbIE (GyHKIMH. Meton
UHTEPBAJIOB [yl PELIEHUS HEPaBEHCTB.
[IpousBonHas pyHKIMY.

l'eomerpuueckuit. u  ¢puznueckuit

CMBICIT TPOU3BOTHOM.

[IpousBo/iHbIE 3IEMEHTAPHBIX (YHKIHM.
[IpousBomHass CyMMBbI, TIPOW3BEACHMUS,
YaCTHOTO (PYHKLUH.

[IpyuMeHeHre TPOU3BOAHOM K
WCCIIeIOBaHMIO (DYHKITUN

HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxneaue ganOoJipIero

U HaUMEHbBIIEro 3HayeHUs (QYHKIUH Ha
OTpe3Ke.

[IpruMeHeHre MPOU3BOAHON  Jid
HAXO0/ICHUS HAWTYy4IIero

pellleHrs B MIPUKIIAIHBIX 3a/1a4aXx,

JUIs  ONpeAeNieHHs CKOPOCTH  Ipoliecca,
3a1laHHOTO (hopmyIoi miu rpadukomM

OnepupoBaTh NOHSATHAMM. HEIpPEpbIBHAS
(GyHKIMS; TPOU3BOAHAA( YHKIIUH.
Hcnoab30BaTh reoOMETpUIECKUN

U (U3NYECKUI CMBICI MPOU3BOJIHOM JUIs
pelieHus 3a1ay.

Haxoauth 1poOU3BOJHBIE 3JIEMEHTAPHBIX
GbyHKIMIH, BBIYHC/IATh  NPOU3BOJIHBIE
CYMMBI, IPOU3BEICHUS, YACTHOTO (PYHKITHI.
Hcnonb30BaTh MPOU3BOAHYIO AJIS
ucciaenoBaHus QyHKITUN

Ha MOHOTOHHOCTb H DKCTPEMYMBI,
NPUMEHATH pe3yJbTaThl
HCCICI0BAHUA K TIOCTPOEHUIO

rpadukoB. IIpuMeHsITH TPOU3BOJIHYIO JUIS
HaxXOXJCHNA HAWIYy4lIero peuIcHHUs B
IPUKJIAJHBIX, B TOM YHCIE COLHUAIBHO-
HDKOHOMMYECKHUX, 3ala4ax. 3HAKOMHUTBCH C
HCTOpPHEH  pa3sBUTUS  MaTEeMAaTHUYECKOTO
aHaiu3a
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WHTerpas u ero npuMeHeHus

[TepBooOpaznas. Tabnuia
epBOOOPA3HBIX.

WHterpai, reoMeTpuyeCcKui

U (pU3HUYECKUI CMBICT HHTETpaA.
Brruucnenue wuHTErpanma mo  dopmyne

Herorona—Jlelioaunmna

OnepupoBarth MOHATUSIMH:
nepBooOpasHas, HHTerpall.

Haxoauth nepBooOpa3Hbie 3JIeMEHTAPHBIX
byHKIUi;  BBIYMCJIATH  WHTETpANT MO
¢popmyie Hetorona—JleiiOnuma.
3HAKOMHUTBCH € HUCTOpPUEH pa3BUTHA
MaTeMaTHYECKOTO aHaIIN3a

Cucremsl ypaBHEHHI

12

CucreMbl TMHENHBIX YPABHEHU.
Pemrenne nmpukinagHeIx 3a0a4
C IOMOLIBI0 CHUCTEMBI JIMHEHHBIX

YpaBHEHUH.

CucreMbl M COBOKYIHOCTH  IIEJIBIX,
paloHaIbHBIX, UppalMOHAIIBHBIX,
MOKa3aTeIbHbIX, JorapupMUUECKUX

YpaBHEHUH U HEPABEHCTB.
Hcnonb3oBanue rpapukoB (QyHKIuN AJis
peuieHus: ypaBHEHUN U CUCTEM.
[IpuMeHeHne ypaBHEHUW, CHUCTEM U
HEpaBEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3aJad U3
pa3IMyYHbIX O0NacTel HAyKu

Y PEATbHOM KU3HU

OnepupoBaTth  NOHATHUSIMU.  CHCTEMA
JUHEWHBIX YypPaBHEHUHM M €€ pEIICHHUE.
HUcnoan3oBaTh CHUCTEMY JIMHEWHBIX
YpaBHEHUH VISl PEIICHUS

NPaKTUYECKUX 3a]1a4.

Haxoguth  pemieHust  OPOCTEHIINX
cUCTEM u COBOKYITHOCTEH
palMOHATBHBIX YPaBHEHHUN

Y HEPABCHCTB.

Hcnoan3oBath rpaduku GyHKIUN 115
pelIeHMs YPaBHCHHIA.

MopeaupoBaTh peajbHbIC CHUTyallud Ha
SI3bIKE  QNTeOpbl, COCTaBISITh BBIPAKCHUS,
YpaBHECHHS, HEPABEHCTBA M CHUCTEMBI IO
YCIOBUIO 3a/1a4H, uccjie10BaTh
MOCTPOEHHbIE MOJIEJIN C HCIOJIb30BaHUEM
amnmapara anreopbl
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HarypanbHble U 1enble ynciia

HarypaneHble u wnensle 4yucia B
3a7ja4ax U3 peaibHOM KU3HH.

HpI/I3HaKI/I JCITUMOCTH LCIBIX YHUCEI

OHepI/IpﬂBaTb IOHATHUSIMM. HaTypaJlbHOC
qucCio, Oecj1o0¢€ YHCJIO. Hcnoan3oBaTh
IMPpU3HAKH JACIINMOCTH OEIJIBIX YHuCCJI,
Pa3JI0KCHUC YKrCia

Ha IPOCTBIC MHOXUTCIIN IJId pCICHUA3a a4

[ToBTOpEHME, 0000111eHNE, 18 OcHOBHBIE TIOHSTHS Kypca aiureOpbl U Pemiars npuxkiagHbie 3aga4uM u3
CUCTEMaTH3aIus 3HAHU I HavyaJ MaTeMaTHYeCKOTO aHaJn3a, pasMIMYHBIX oOlacTeld HAyKu U
0000111eHHE ¥ CUCTEMATHU3AIHS 3HAHUI peanbHOM KU3HU C TIOMOIIBIO

OCHOBHBIX TIOHSATHH Kypca aireopsl u
Hava MaTeMaTH4eCKOTO aHanu3a.
BpiOupaTh,  onTUMangbHBIE  CITOCOOBI
BBIYUCIICHU.
Hcnonb3oBath Il pelieHMs 3aAay
YpaBHEHHUs, HEPAaBEHCTBA U  CHCTEMBI
ypaBHEHUH, CBOMCTBA (DYHKIIHIA
U rpadukoB

OBILEE KOJIMYECTBO 102

YACOB I10 I[TPOTPAMME
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PABOYAS ITPOTPAMMA YYEGHOI'O KYPCA
«TEOMETPUS»

MHHOACHUTEJIBHASA 3AIINCKA

BaxxHocth yueOHOTO Kypca TEOMETpUMHA YpPOBHE cpemHero  oOIero
oOpa3oBanusi  00yCIIOBJIEHA NPAKTHYECKOH  3HAYUMOCTBIO  METallpeIMETHBIX U
IIPEAMETHBIX PE3YIbTATOB 00yueHusi FEOMETPHUH B HAIpaBJICHUH JIMYHOCTHOIO
pa3BUTHSA oOyJaronmxcs, dbopMuUpOBaHUS (GYHKIIMOHATBFHONM ~ MaTeMaTUYeCKOU

IPaMOTHOCTH, W3YYSHHUS IPYTUX YUEOHBIX NUCHUILIMH. Pa3BuTHE Yy 0OyJarommxcsmpaBHIbHBIX
MIPEJICTABICHUA O CYIIHOCTH W TPOUCXOXKJICHUU T'€OMETPHUSCKUXAOCTPAaKIUi, COOTHOIICHHUH
peaIbHOTO UHJICAUTHHOTO, XapakTepe  OTpakeHUs MaTeMaTHIeCKOU
HAyKOW SIBIICHUH ¥ TIPOIIECCOB PEATBHOTO MHpAa, MECTE TEOMETPUHU B CHCTEME HAyK W POJIH
MaTeMaTHYeCKOT0 MOJCITUPOBAHUS B HAydHOM TIO3HAHWM W B TMPAKTUKE CHOCOOCTBYET
(OPMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS OOYYAIOMIMXCS, a TakKe KadecTB MBIIUICHUS,
HEOOXOIUMBIX JUTSI aIallTalldd B COBpEMEHHOM o01ecTBe. ['eoMeTpust sSBISIETCS OJHUM H3 0a30BBIX
MIpeIMETOB Ha YPOBHE CPEeIHEro 00IIero o0pa3oBaHus, TaK Kak oOO0ecleyuBaeT BO3MOKHOCTb
M3YYCHHS KaK JUCIUIUINH €CTeCTBEHHO-HAYYHOM HAIIPABJICHHOCTH, TaK M TYMaHUTAPHOM.

Jlornueckoe MbIuieHue, GopMUpyeMoe NPU U3YIEeHUU OOYUJaIOIIMMUCS TTOHATUHHBIX OCHOB
TCOMETPHHM W TIOCTPOCHHUH IIEMOYKH JIOTHYCCKUX YTBEPIKICHHI B XOJIC PEIICHHUS TeOMETPHICCKUX
3aJla4, YMCHHE BBIJIBUTATh U OIMPOBEPraTh THIIOTE3bIHEMOCPEACTBEHHO UCTIOIB3YIOTCS MPU PEIICHUH
3aJla4 eCTECTBEHHO-HAYyYHOTO IIMKJIa,B YACTHOCTH U3 Kypca (PU3UKH.

YMeHue OpHeHTHPOBATHCS B MPOCTPAHCTBE UTPACT CYLIECTBEHHYIO POJIb BO BCEX 00JACTSIX
NesITeNbHOCTH 4enoBeka. OpHeHTalus 4eloBeKa BO BPEMEHH M IMPOCTPAHCTBE — HEOOXOJIUMOE
YCIIOBHE €T0 COLMAIBHOTO ObITHS, (hopMa OTPaKEHUS OKPYKAIOLIEro MHpa, YCIOBUE YCIIEUIHOTO
MO3HAHUS M aKTUBHOTO MpeoOpa3oBaHusl NEHCTBUTENbHOCTH. OnepupoBaHe MPOCTPAHCTBEHHBIMU
oOpa3zamu 0ObeIUHSET pa3Hble BHAbI y4eOHON W TPYAOBOM  JESATENBHOCTH,  SIBISETCS
OJIHUM M3 TpOo(EeCCHOHAIBHO BaXKHBIX KAayeCTB, MO3TOMY aKTyaldbHa 3agada (opMHpOBaHUS Y
oOyyaronmxcs MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3sHOBUAHOCTH OOPa3HOrO MBIIUICHUS —
CYLIECTBEHHOTO KOMIIOHEHTa B TMOJTOTOBKE K MPAKTHUYECKOW JESATENbHOCTH [0 MHOTHM
HaIpPaBJICHUSM.

Llenb ocBOoeHMs MporpaMMbl yueOHOro Kypca «l'eomeTpus» Ha 6a30BOM ypOBHE OOy4YEHHS —
oOmieo0pa3oBarenbHOE M OOIIEKYJIBTYPHOE pa3BUTHE oOOydaroluxcs uepe3 oOecreyeHue
BO3MOHOCTH TPUOOPETEHHUS W UCHOJH30BAHUS CHCTEMATHYECKMX T€OMETPUYECKUX 3HAHUU H
NeUCTBUM, crienu(UYHBIX TeOMETPUHU, BO3MOKHOCTH YCHEIIHOTO MPOJODKEHHUSI 00pa3oBaHHUA IO
CHEIHAILHOCTSIM, HE CBSI3aHHBIM C MPUKIIAIHBIM UCTIOJIH30BAHUEM T'€OMETPHUH.

[IpuopuTeTHBIMH 3aJayaMu  OCBOEHHsI ydeOHoro Kypca «l'eomeTpun» Ha 6a30BOM
ypoBHe B 10-11 knaccax siBISIFOTCS:

(I)OpMI/IpOBaHI/Ie MNpEACTaBJIICHUA O TCOMETPUHN KaK YaCTU MHpOBOfI KYJIBbTYPBI H OCO3HAHUC eé
B3aMMOCBA3HU C OKPYKAOIHUM MHUPOM;

(I)OpMI/IpOBaHI/Ie IMPEACTABJICHUA (6] MHOT'OT'paHHUKax n TEJ1ax BpalCHUA Kak o
BOXHEUINNX MaTeMaTUYECKUX MOZCIIAX, MO3BOJIAIOMIUX OIMKUCBIBATH U HU3YYATb PA3HLBIC ABJICHUA
OKPYXKaIOLIETO MUPA;

(bOpMHpOBaHHC YMCHHA pacClio3HaBaTb Ha YCPTCKAX, MOJACIAX U B PpPCaAJIbHOM MHUPEC
MHOT'OTpaHHUKHU U TCJIa BpalllCHUS

OBJIAICHUC MCTOJaMU PCHICHUA 3a/lad Ha MOCTPOCHUA Ha I/1306pa)KCHI/I$IX MMPOCTPAHCTBCHHBIX
uryp;

(bOpMI/IpOBaHI/Ie YMCHUA ONCprUpoOBaTh OCHOBHBIMH IIOHATUAMU O
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MHOTI'OrpaHHUKax 1 TCJIaX BpAallCHUA U NX OCHOBHBIMU CBOfICTBaMI/I;

OBJIAICHUC aJITOPpUTMaMU PpCHICHUSA OCHOBHBIX THIIOB 34444, q)OpMI/IpOBaHI/Ie YMCHHA
MIPOBOJINTH HECIOXKHBIC JI0KA3aTeIbHbIC PACCYKICHUS B XOJIe PEHICHHS CTEPEOMETPUICCKUX 33134
Y 33]1a4 C IPAKTHYECKUM COJCPKAHUCM;

Pa3BHUTHE WHTEIUICKTYaIbHBIX M TBOPYECKHX CIIOCOOHOCTEH 00YyYarOIUXCsl, [IO3HABATEILHON
AKTHUBHOCTH, UCCJICIOBATCIIbCKUX YMCHI/If/'I, KPUTUYHOCTH MBIIJICHUS,

dbopmupoBarre  (QYHKIIMOHAIBHONH TPAMOTHOCTH, PEJIICBAHTHOM TEOMETPUU: YMCHHE
pacrno3HaBaTb NPOABJIICHHUA I'COMETPHUICCKUX HOHﬁTHﬁ, 00BEKTOB U 3aKOHOM€pHOCT€I>'I B pCaJIbHBIX
KU3HEHHBIX CUTYallUsAX U IIPU U3YUYEHUU JIPYIHX YUEOHBIX IMPEIMETOB, IIPOSBICHUS 3aBUCUMOCTEN
U 3aKOHOMEpHOcTeH, (GopMylIMpoBaTh WX Ha S3BIKE TEOMETPUU M CO3/IaBaTh T'€OMETPUYCCKHE
MOJCIH, TIPUMCHATH OCBOEHHBIHI F€OMeTpI/I‘~IeCKI/II>'I arrmapar JJISA pemicHuA IMPAKTHUKO-
OPUCHTHPOBAHHBIX 3a7a4, HHTCPIIPETUPOBATE U OLICHUBATL IMOJYYCHHBICPE3YIbTAThI.

OTnnuuTeNbHON 0COOEHHOCTHIO MPOTPAaMMbl MO F€OMETPHUH SIBJISIETCS BKIIOYEHHE B KypC
CTCPCOMETPHUHU B HA4YaAJIC €ro HM3ydCHHA 3aJad, PpCIIacMbIX Ha YPOBHC MHTYUTHUBHOI'O ITIO3HAHUAA,
U ONpEeNeIEHHBIM 00pa3oM OpraHW30BaHHas padoTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYCCKOTO M MPOCTPAHCTBCHHOI'O MBINIJIICHHSA, CTHMYJIUPYET IMPOTCKAHUEC HUHTYUTHUBHBIX
MIPOLIECCOB, MOTHUBUPYETK AAIBHEUIIEMY U3YUYECHHIO IIPEIMETA.

[Ipenmourenne OTAAETCA HAIVISAIHO-KOHCTPYKTUBHOMY METOJy OOy4YeHHUs, TO €cCTh
TCOPETUYCCKHUEC 3HAaHHUA HUMCIOT B CBOEH OCHOBE YYBCTBECHHOCTb IPEAMCTHO- HpaKTquCKOﬁ
JIEATEIBHOCTH. Pa3BuTHe  IpPOCTpaHCTBEHHBIX  MpPEJICTaBICHUIY oOydaromuxcs B Kypce
CTEPEOMETPUU TPOBOJTUTCA 3a CUET pEHICHWs 3aJladyHa CO3JIaHWe MPOCTPAHCTBEHHBIX 00pa30B U
3aJad Ha OTIEPUPOBAHME MMPOCTPAHCTBEHHBIMU oOpasamu. Co3manue oOpa3a TPOBOIUTCS C
OTIOPOH Ha HATJISIHOCTh, a ONEPUPOBaHHE OOpa3OM — B YCIOBHUSIX OTBJICUCHHS OT HATJISIHOCTH,
MBICJICHHOTO U3MEHEHHSI €T0 HCXOJHOTO COACPIKaHMs.

OCHOBHBIMH ~ COJIEp)KATEeIIbHBIMU  JIMHUAMHU ~ y4eOHoro kypca «['eomerpus» B 10-11
Kjmaccax sBISIIOTCS:  «MHororpaHHukm», «lIpsMble W TIOCKOCTHB MPOCTpaHCTBe», «Tema
BpaleHus», «BeKTopsl M KOOPAWHATHI B MPOCTPAHCTBE.

dopMUpOBaHHE JIOTHIECKUX YMEHHUN pacIpeIessieTCs] He TOJIBKO IO COICPKATSIbHBIMITUHHSM, HO U
1o rofaM oOy4eHHUs1 Ha YPOBHE CpPeHEro 00IIero 00pa3oBaHMsL.

Conepxannie 00pa3oBaHHs, COOTBETCTBYIOIEE MPEIMETHBIM pe3yJabTaTaM OCBOCHUS
IpOrpaMMbl 110 TEOMETPHH, PACHPEACICHHBIM MO ToJaM OOy4YeHHs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, YTOOBI OBJIAJICHUE TEOMETPUYECKHMMH TIOHATHUSMH ¥ HaBBIKAMH OCYIIECTBIISIIOCH
MOCIIEIOBATEIbHO M MOCTYNATEIBHO, C COOIIOICHUEM MPHHIIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC
3HAaHUS BKIIOYAJIUCh B OOLIYI0 CUCTEMY TI'€OMETPUYCCKHX MPEJCTABICHUNA OOYydYarolIuXcs,
paciupsis u yriayousis e€, 00pa3ysi IpOYHbIC MHOXKECTBEHHBIC CBSI3H.

OOmiee 4MciIO YacoB, OTBEIEHHBIX JIIS H3YYeHHUS Y4eOHOro Kypca
«["eomerpus» — 67 yacos: B 10 kimacce — 34 yaca (1 gac B Hepenro), B 11 kimacce — 33 yaca (1 gac B
HEJIEIIO).

COJEPKAHUE OBYYEHUA

10 KJIACC

IIpsiMmble ¥ MJIOCKOCTH B POCTPAHCTBE
OcHOBHBIE TIOHATHUSI CTepeoMeTprr. Touka, mpsiMasi, TNIOCKOCTb, MPOCTpaHCTBO. [loHsATHE 00
AKCHOMAaTHUYECKOM MOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUMH CJIEJICTBUS U3 HUX.
B3auMHOe pacnosiokeHre MNpsSMBIX B MPOCTPAHCTBE: IMEPECEKAIOIIMECs, IMapalieNbHble U
cKpemuBaromecs npsMbele. [lapainenbHOCT, TpsAMBIX W IUIOCKOCTEH B MPOCTPAHCTBE:
napajuieNbHbIe MPsMbIe B MPOCTPAHCTBE, MAPAIIEIBHOCTh TPEX MPSAMBIX, MAPALIETBHOCTh MPSIMOM
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U TUIOCKOCTH. YTJbl C COHAIpPABICHHBIMU CTOPOHAMH, YIOJI MEXAYy HPSIMBIMU B IPOCTPAHCTBE.
[TapannenpHOCTh MJIOCKOCTEW: MapauIebHbIE IUIOCKOCTH, CBOWCTBA MapaUICNIbHBIX ILIOCKOCTEM.
[IpocTeiimme npocTpaHCTBEHHbIE (GUIypsl Ha IUIOCKOCTH: TETpa’dap, KyO, Napayienenure],
IMOCTPOEHUE CEUCHUM.

[lepneHuKynApHOCTh  IPAMOI u IIJIOCKOCTH: NEPIEeHIUKYISPHbIE TPSAMBIE B
IIPOCTPAHCTBE, TMpsMbIE TNapajuleNbHblE W  NEPHEHAUKYISIPHbIE K IJIOCKOCTH, IPU3HAK
NEPIEeHIUKYIIPHOCTU NPSIMOM M IUIOCKOCTH, TEOpPEMa O MPSAMOM MEPHEeHIUKYIIPHONU IMIOCKOCTH.
VYrubl B IIPOCTPAHCTBE: YIOJ MEXAY IPSIMOM M IFIOCKOCTBIO, ABYTPaHHBIN yro, JIMHEMHBIA Yol
IBYrpaHHOro yria. IlepneHaukynsp M HaKJIOHHBIE: PACCTOSIHME OT TOYKM JO IUIOCKOCTH,
paccTosiHUE OT MPSAMOM 0 IUIOCKOCTH, IPOEKUUs (UIYpblHA IIOCKOCTb. [lepneHauKyIspHOCTb
IJIOCKOCTEN: IPU3HAK MEPIIEHINKYISIPHOCTH JIBYX IUIOCKOCTEN. Teopema 0 TpEX nepreHIuKymispax.

MHOrorpaHHHMKHU

[TonaTre MHOTOTpAaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOT'PAHHUKA, BBHITYKJIbIC U HEBBITYKIIbIC
MHOTOTpaHHUKH, Pa3BEPTKa MHOrorpaHHuka. [Ipu3ma: N-yronapHas mpusma, TpaHd U OCHOBAHUS
MPU3MBI, TpsiMasi ¥ HAKJIOHHasg TPU3MbI, OOKOBas U TMOJHAs TOBEPXHOCTh IPHU3MBI.
[Tapannenenumnen, NpsSMOYroJbHBIM TapallieNenunea] W ero cBoicTBa. [lupamuma: n-yrompHas
NMUpaMujia, TPaHW W OCHOBAHHWE TMHpPaMHIbI, OOKOBas ¥ TOJHAs TOBEPXHOCTh MHUPAMUJbI,
MpaBWJIbHAsE W YCEUECHHAas MNHUpaMuja. OJIEMEHTh TPU3MBI H Tupamuisl. [IpaBuibHBIC
MHOTOTPaHHUKH: TOHATHE MPaBUILHOTO MHOTOTPAaHHWKA, TMpaBWIbHAs TPU3Ma W TpaBUIbHAS
MUpaMu/ia, TpaBUIIbHAS TPEYrojbHas MUpaMua U MPaBWIbLHBIN TeTpadp, ky0. IlpeacraBnenue o
MPaBUIILHBIX MHOTOTPaHHUKAX: OKTadp, M0eKadip U ukocadap. CeueHus Mpru3MbIN TUPAMUIBL.

CummeTpusi B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTEIBHO TOYKH, MPAMOM, IUIOCKOCTH.
DNIeMEHThl CHMMETPUM B IUpaMUAAX, NapaJJIeIeNUNeaaX, IPABUIbHBIX MHOTOTPAaHHUKAX.

Brruncienue 31eMEHTOB MHOTOTPAHHHMKOB: p&Opa, nuaroHanu, yriel. [lnomans OokoBoM
MMOBEPXHOCTH W TIOJHOM MOBEPXHOCTH MPSMOM MPU3MBI, TIJIONIAh OCHOBAHHA, TeOpeMa 0 OOKOBOM
MMOBEPXHOCTH MpsMOW mpu3Mbl. [lmomans OOKOBOW MOBEPXHOCTH M TMOBEPXHOCTH MMPABUILHOMN
MMpaMHIbl, TeOpeMa o Ioumaau yceu€HHoit nupamussl. [lonstue 06 06béMe. OO6BEM MUpPaMUTIBL,
MIPU3MBI.

[Togo6uble Tena B mpocTpaHcTBe. COOTHOUIECHHMS MEXKIY IUIOMIAIMU TOBEPXHOCTEH,
00BéMamMHu ITOJOOHBIX TEI.

11 KJIACC

Tesia BpameHus

[wmHapudeckass MOBEPXHOCTh, OOpa3yroIIue IWJIMHIPUYECKOW MOBEPXHOCTH, OCh
WIMHAPUYECKON MOBEpXHOCTH. LlMimuHap: ocHOBaHMS M OOKOBas MOBEPXHOCTh, OOpasyromas u
0Cb, TUIOIAIb OOKOBOM U TIOJIHOM MOBEPXHOCTH.

Konunueckass TOBEPXHOCTh, O0Opa3yloolIMe KOHUYECKOH TOBEPXHOCTH, OCh W BEpIIMHA
KOHUYECKOW ToBepXHOCTH. KOHyC: OCHOBaHME M BEpIIMHA, 00pa3yrolias U 0Ch, IUIONMAb OOKOBOM
W TIOJIHOW TIOBEPXHOCTH. YCEUYEHHBIM KOHYC: OOpa3ylollne W BBICOTA, OCHOBaHHUS M OOKOBas
MOBEPXHOCTb.

Cdhepa u map: IHEHTp, pamuyc, AUaMETp, IUIOIMAAb MOBEPXHOCTH cdepbl. B3aumuoe
pacrosiokeHue chepbl ¥ IIIOCKOCTH, KacaTellbHas IIOCKOCTh K cepe, Tiomaas chepsl.

N300paskeHue Tel BpallleHus Ha TNIOCKOCTH. Pa3BépTka IUIMHIpa U KOHYCA.

KomOuHaImu Ten BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OTMCAHHBIN 0KOJIO cepsl,
cdepa, BicaHHAsi B MHOTOTPAHHUK, WJTH TEJIO BPAIICHUSI.

[Tonsitne 06 o00BEMe. OcHOBHBIE cBoWcTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO TMapajuiesienumeia u ciieacTBus u3 He€. O0bEM nmnmuHapa, konyca. O0bEM IIapa
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U TUIomaab chepsl.

[lonoOusie Tema B mpocTpaHcTBe. COOTHOMIEHUS MEXIy IUIOMAASIMU TOBEPXHOCTEH,
00BbEMaMu IOJOOHBIX Tell.

Ceuenus mwimHIpa (MapajuieIbHO W NEPHEHAMKYISIPHO OCH), CEUYEHHUs KOHyca
(mapanyenbHOE€ OCHOBAaHUIO U TPOXOJALIEE 4Yepe3 BEpIIMHY), CeueHus Iapa. BekTopsl u
KOOPAMHATHI B IPOCTPAHCTBE

Bextop Ha miockoctu U B mpocTpaHcTBe. CloKe€HUE U BBIYUTAHHE BEKTOPOB. YMHOMKEHUE
BEKTOpa Ha uyucio. PasnokeHne Bekropa 1o TpEM HEKOMILIAaHApHBIM BekTopam. lIpaBuio
napajurenenumnena. Penienue 3anad, CBA3aHHBIX C IPUMEHEHUEM IPABUJI JEMCTBUM C BEKTOPAMM.
[IpssMoyroiibHas cuctemMa KoopauHar B rpocrpancTse. Koopaunars! Bektopa. IIpocreiimue 3axauun B
KOOpJIUHaTaxX. YTros Mexay Bekropamu. CKallipHOE IMpPOU3BEAECHUE BEKTOPOB. BulumciieHue yrios
MEXKy NPSIMBIMU M ILUIOCKOCTAMH. KOOpPIMHATHO-BEKTOPHBIN METOJ NPU PEIIEHUH T'€OMETPHUUYECKUX
3amad.

MHNPEAMETHBIE PE3YJIbTATHI

K koniy oOyuenmss B 10 kjacce oOOyYarOUIUiicss TONYYUT CIEAYIOIIAE TPEIMETHBIC
pe3yIbTaThI:

OTIEPHPOBATH MOHATHAMU: TOUKA, TIPsSMasi, TUIOCKOCTH;

MPUMEHSTh aKCHOMBI CTEPEOMETPHH W CIEICTBUS U3 HUX MPH PEHICHUH T€OMETPHUYECKUX
3aaq;

OTIEpUPOBATH MOHATUSIMHU: TAPAJUICIBHOCTD U TIEPICHIUKYISIPHOCTD IPSAMBIX M TIOCKOCTEH;

KIaccu(puIpoBaTh B3aUMHOE pacnosoxeHne HPSMBIX " IUIOCKOCTEH B
HPOCTPAHCTBE;

OTIEpUPOBAThH MOHATUAMU: JBYIPAaHHBIM yTroJI, TpaHH ABYTPAHHOTO yIJa, pedpo ABYIPAaHHOTO
yTJ1a, TMHEWHBIN YroJl IBYTPAaHHOTO yIiia, TpaaycHas Mepa ABYIrpaHHOTOYTJIa;

OTIEpUPOBATh TOHATHUSMU: MHOTOTPAHHUK, BBIMYKJIBII W HEBBITYKJIBI MHOTOTPAaHHUK,
3JIEMEHTHl MHOTOT'PAaHHUKA, TPABUIIbHBI MHOTOTPaHHUK;

pacno3HaBaTh OCHOBHBIE BH/bI MHOTOTPAHHHKOB (IIMpaMuia, MPHU3Ma, HPSIMOYTOJIbHBINA
napajuiesenumes, Kyo);

KJIacCH(pUIIMPOBATH MHOTOTPAHHUKH, BBIOWPAsi OCHOBAHUS JUTS KIIACCU(PHUKALUK (BBITYKIIBIC U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, IPAaBUJIbHBIE MHOTOTPAHHHMKH, MNpPSMBbIE M HAKJIOHHBIC MPU3MBI,
napaJulesenue/pl);

OTIEPUPOBATh MOHATUSMH: CEKYIIasl IUIOCKOCTh, CEYEHUE MHOTOTPAaHHUKOB; OOBSCHSITH

NPUHIIMITBI TOCTPOSHHUSI CEYCHUH, UCTIONB3Ysl METO/] CIIE/I0B;

CTPOUTHh CEUCHHS MHOTOI'PAHHMKOB METOJIOM CIIC/IOB, BBINOJHSATH (BBIHOCHBIC) ILIOCKHUE
4epTeXH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYp: BUJ] CBEPXY, COOKY, CHU3Y;

penate 3aJayl Ha HaXOXKJCHUE T€OMETPUYECKHX BEJIIMYMH MO 00pas3laM WM ajJropuTMam,
NPUMEHSSI U3BECTHBIC AaHAJTMTUYECKHE METO/BI ITPU PELICHUH CTAaHJAPTHBIX MaTeMAaTHUECKHUX 3a/1a4
Ha BBIUMCIIEHUE PACCTOSHUM MEXAy ABYMS TOYKAMH, OT TOUYKHM JO MPSAMOH, OT TOYKU [0
IUIOCKOCTH, MEX/1y CKPELUBAIOIIUMUCS IPSIMBIMU;

pemaTh 3aJjayd Ha HaXOXKJCHHE MeOMEeTPUYECKUX BEJIWYHMH MO 00paslaM Wi aJropuTMam,
NPUMEHSS HM3BECTHbIE AHAJIUTHYECKUE METOJbl NpPU PELICHUH CTAHIAPTHBIX MAaTeMaTHYECKHX
3aJja4 Ha BBIYMCIICHUE YTTIOB MEXAY CKPEIMBAIOIIMMHUCS IPSIMBIMU, MEXy IPSIMON U MIOCKOCTHIO,
MEX]y MJI0CKOCTSIMU,ABYT PAHHBIX YIJIOB;

BBIUUCIATE OOBEMBI M IJIOMIAJM TOBEPXHOCTEH MHOTOTPAHHUKOB (MIpH3Ma, MUPAMUAA) C
npUMeHEeHHEM (OPMYJI, BBIUUCIATH COOTHOIICHUS MEXJY IJIOLIAAIMU MOBEPXHOCTEH, 0ObEMamu
110/100HBIX MHOTOT'PAaHHHUKOB;

OTIEPHPOBATH MOHATUAMHU: CHMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh U IIOCKOCTh CHMMETPUH,
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LEHTP, OCh ¥ TUIOCKOCTh CHMMETPUU (PUTYPHI;

HU3BJIEKATD, peoOpa3oBHIBATH 51 HHTEPIPETUPOBATH UHPOPMALIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYpax, MPEACTABICHHYIO Ha YePTEkKaX U PUCYHKAX;

OPUMEHATh TeOMeTpHuYecKue  (akThl JUISI  pEHIeHUs  CTEPeOMETPUUYECKHX  3ajad,
mnmpearojararonmx HCECKOJbKO IIaroB pCeumcHuA, €CJIM YCIOBHUA MNPUMCHCHHA 3aldaHbl B SIBHOU
opme;

HpI/IMCHﬂTb HpOCTGﬁHIHG HpOFpaMMHLIe CpeI[CTBa nu 3JI€KTpOHHO- KOMMyHI/IKaLII/IOHHI)Ie
CHUCTCMBI ITPpU PCHICHUN CTCPCOMCTPUUCCKHUX 3a1aY;

HpI/IBOZII/ITI) HpI/IMepI)I MAaTEMAaTUYCCKUX SaKOHOMepHOCTeﬁ B npnpoae " ’)XHU3HU, paCH03HaBaTb
HpO?[BJIeHI/IC 3aKOHOB FGOMeTpI/II/I B I/ICKyCCTBe;

HpI/IMCHflTB HOJ'IyLIeHHI)Ie 3HAHUA Ha HpaKTI/IKGI aHaJ'II/IBI/IpOBaTI) pe&HBHble cmyaum/l 158
HpI/IMCHflTB I/I3y‘lCHHBIC IIOHATHUA B HpOHGCCG IIOUCKa peIHGHI/IH MaTeMaTU4YCCKU
chopMyIUPOBAaHHON TPOOJIEMBbI, MOJCIUPOBATH pealbHbIE CHUTYalldd Ha S3bIKE TE€OMETPHH,
HCCICA0BaTb IMOCTPOCHHBIC MOACIW C HCIOJIB30BAHUEM TCOMETPUUYCCKUX HOOHATUU U TCOPEM,
annapaTa anre6pLI, pemaTL HpaKTI/ILIeCKI/Ie 3aa4yl, CBs3aHHBIC C HAXOXICHHCM FCOMCTpI/IIIGCKI/IX
BCIIMYUH.

K koH1y oOyuenus B 11 kiaacce oOyuaromuiicss HayquTCs:

OIICpUPOBATH MNOHATUAMHU. HUIHUHAPHUYCCKAsA IMOBEPXHOCTD, 06pasy}0m1/1e HHHHH}IpH‘-IGCKOfI
MOBEPXHOCTH, IIMHJIpP, KOHUYECKas MOBEPXHOCThb, OOpa3yroline KOHUYECKOW MOBEPXHOCTH,
KOHYC, chepryeckasi IOBEPXHOCTh;

pacrmo3HaBaTh Teja BpalleHus ([UIWHIP, KOHYC, chepa U map); 00BACHITH CIIOCOObI

MOJIy4EHUS TEN BpallleHUS;

KJIacCU(UIMPOBATh B3aUMHOE pacroyiokeHue cdepbl M IUIOCKOCTH;  OINEPUpPOBATh

MOHATHUSMU: IIAPOBOI CErMEHT, OCHOBaHHE CETMEHTA, BHICOTA
CerMEeHTa, I1apOBOH CIIOM, OCHOBAaHHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOIO CIIOS,IIAPOBOM CEKTOP;

BBIYHUCIATE OOBEMBI W IUIOIIAAM TOBEPXHOCTEH TeJ BpalleHHUs, T€OMETPUUYECKHX Tell C
pUMEeHEeHHEeM (OpMYT;

OTepUpPOBaTh MOHATHSAMH: MHOTOTPAaHHMK, BIUCAHHBIA B cepy M ONMUCAHHBIHOKOJO ChEpHI,
cdepa, BUcaHHasi B MHOTOTPAHHUK MJTU TEJIO BPAIICHHUS,

BBIYHCIISATE COOTHOIICHHUS MEXAY IUIOMIAIIMU MOBEPXHOCTEH M 00BbEMaMu MOJOOHBIX TE;
n300paxaTh U3ydaemble (GUTYpBI OT PYKH U C IPUMEHEHHEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;

BBITIOJIHATH (BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTBIX OOBEMHBIX (DUTYp: BUI
CBEpXy, COOKY, CHU3Y, CTPOUTH CEYECHHUsI TEJI BpaIllCHHUS,

W3BJIEKATD, UHTEPIPETUPOBATD u peoOpazoBIBATh nH(OpPMALIUIO O
MIPOCTPAHCTBEHHBIX IEOMETPUUECKUX (PUTypax, MPEICTABICHHYIO HA YePTEeKaxX U PUCYHKAX;

OTIEpUPOBAThH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH JACUCTBUSI CII0KEHUSI BEKTOPOB, BHIYMTAHUSI BEKTOPOB U YMHOXKEHHSI BEKTOpa Ha
YHCII0, OOBSICHATh, KAKUMH CBOMCTBAMHU OHU 00J1a/1a10T;

MPUMEHSTH MIPABUIIO MapaJuIeNenuIea;

ONEpPHPOBATH TMOHATUSAMU: JIEKAPTOBBl KOOPIMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YIOJ MEXIy BEKTOpaMH, CKaJlsipHOE
MIPOU3BEJICHNE BEKTOPOB, KOJUIMHEApHbIE M KOMIUIAHAPHBIE BEKTOPHI;

HaXOJIUTh CyMMY BEKTOPOB U NpPOM3BEIEHHE BEKTOpa Ha YMCJO, Yroj MEXIy BEKTOpaMH,
CKaJIIPHOE TIPOM3BE/ICHHUE, PACKIIAAbIBATh BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOPaM;

3aJaBaTh INIOCKOCTh YPAaBHEHUEM B JIEKapTOBOIl cuCTeMe KOOPIUHAT;

OPUMEHATh TeoMeTpuueckhe  (akThl JUIs  pEHICHHs  CTEPeOMETPUUYECKHX  3ajad,
MPENOoJaraloliuX HECKOJIbKO IIaroB pEHICHUs, €CJIM YCIOBUS MPUMEHEHMs 3a/aHbl B SBHOM
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opme;

peuiaTtb HpOCTef/’IH_II/Ie TCOMECTPHUUCCKUC 3aJadd Ha HNPHUMCHCHHUEC BCKTOPHO- KOOPAWHATHOI'O
METOJIa;

peliath 3aJa4d Ha OO0Ka3aTCJIbCTBO MATCMATHYCCKUX OTHOILIEHUU WU HaxXO0XJICHUC
FGOMCTpI/I‘IGCKI/IX BCIIMYUH 110 06pa3uaM nim a.HFOpI/ITMaM, HpI/IMeHHﬁ HN3BCCTHBIC MCTOAbI HpPI
peHIeHI/II/I CTaHI[apTHI)IX MaTEMATHYCCKUX 3a1a4,

HpI/IMCHﬂTb HpOCTGﬁHIHG HpOFpaMMHLIe CpeI[CTBa nu E)JIGKTpOHHO- KOMMyHI/IKaLII/IOHHI)Ie
CHUCTCMBI ITPpU PCHICHUN CTCPCOMCTPUUCCKHUX 3a1aY;

HpI/IBOZII/ITI) HpI/IMepI)I MAaTEMAaTUYCCKUX SaKOHOMepHOCTeﬁ B HpI/IpOIIe " )KHU3HU, paCH03HaBaTb
HpO?[BJIeHI/IC 3aKOHOB FGOMeTpI/II/I B I/ICKyCCTBe;

HpI/IMCHflTB HOJ'IyLIeHHI)Ie 3HAHUsA Ha HpaKTI/IKGI aHaJ'II/IBI/IpOBaTI) peaﬂmee cmyaum/l 158
HpI/IMCHflTB I/I3y‘lCHHBIC IIOHATUA B HpOHGCCG IIOUCKa peIHCHI/IH MaTeMaTHU4YCCKU
chopMyIUpPOBAaHHON TIPOOIEMBI, MOJECIUPOBATH pEAIbHBIC CHUTyallMd Ha S3BIKE TE€OMETPHH,
HCCIICA0BAaTb IMOCTPOCHHBIC MOJCIN C HCIOJbB30BAHUEM TI'COMETPHUUCCKUX HOHSITUH U TCOPEM,
annapaTa anre6pLI, pemaTL HpaKTI/ILIeCKI/Ie 3aJadyl, CBA3aHHBIC C HAXOXIACHHUEM FCOMCTpH‘I@CKI/IX
BCIIMYUH.
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TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
HaumenoBanue pasgena  [KomumuecTBo OcHOBHOE cOonepKaHne OcCHOBHBIE  BUJIBI  JIEATEITLHOCTH
(TemsI) Kypca 4acoB 00ydJaronuxcs
BBeneHue B CTEpEOMETPUIO ) OCHOBHbBIE TMOHSTUS CTEPEOMETPUU: TOUKA, | AKTyaJu3uMpoBaTbh (GaKkThl M METOJIbI

npsiMasi, TUIOCKOCTb, MPOCTpaHCTBO. [IpaBuiia
M300pakeHUsTHA PUCYHKAX: N300payKeHHS

IUIOCKOCTEHN,  MapajIeIbHbBIX
(oTpe3koB), CepeIMHbI OTPE3Ka.

MIPSIMBIX

[TonsTusa: nepecexkaroniuecs

IUIOCKOCTH, TIepeceKaroluecs: mpsmas |
IJIOCKOCT.

3HAKOMCTBO €  MHOTOTpPaHHHUKAMH,
n300pakeHHe  MHOTOTPAaHHUKOB  Ha
pHUCYHKaX, Ha MPOEKIIMOHHBIX

yeprexkax. HauanpHble CBeoeHHS O
KyOe u mupaMu/ie, uX pa3BEPTKU

u wmogenu. CedeHUss MHOTOTPAHHHUKOB.
[TonsiTne 06 akCMOMaTUYECKOM MOCTPOCHUU
CTEpEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

TUTAHUMETPHUH, PEJICBAHTHBIC TEME.
Hoayuyats npeacTaBIeHUs
0  TPOCTPaHCTBEHHBIX

pazOupaTh  TpocCTEUITHE
n300paxeHus 3TUx Guryp.
HN300paxkath npsMyr0 M IUIOCKOCTh Ha

¢urypax,
npaBuiia

PHICYHKE.

Pacno3naBath MHOTOTDaHHHKH,
nupamuay, KyO, Ha3plBaTh  UX
DIIEMEHTHI.

JleqaTh pUCYHOK Ky0a, IHpaMHIBI,
HaXOJIUTh  OMIMOKM B  HEBEPHBIX
H300pKCHHSIX.

3HaKOMHUTBCH C CCUCHUSIMU,

C MCTOAOM CJICOAOB., HMCIIOJIB30BaATh IJIA
MMOCTPOCHUA CCUCHUA MCTOJ CJICIO0B,
KpaTKO 3alliMCbIBATh MLIarv HOoCTpOCHUA
CCUCHUA.

Pacno3HaBaTh BUJl CCUCHUSA

31



nu OTHOLLI@HI/II;'I, B KOTOPBIX CCUHCHHUC OCIIMT
pebpa Kyba, HAXOAUTh IUIONIAIbCEUCHUS.
Ucnonw3oBare  momobue  npu
pellieHnH 3ajad Ha IOCTPOCHHE
CEUYEHUM.

3HAKOMHUTBCH C  AKCHOMATHYECKHM
MIOCTPOEHHEM CTEPEOMETPHH,

C aKCHOMaMH CTepEeOMETPUU U
CJICACTBUAMU N3 HUX.

NanocTpupoBaTth AKCHUOMBI
PUCYHKaMU U IIpUMEpaMu

13 OKPYKAOIIEeH 00CTaHOBKH

[IpsiMble ¥ TIOCKOCTH B
[MPOCTPAHCTBE.
[TapanmienbHOCTh TPSIMBIX U
IIOCKOCTEH

B3aumHoe pacmnosnoxeHHe MpSMBIX
POCTPAHCTBE:

B

IepECCKArOIMECH,

napaaijiCiIbHbIC u CKpC€HIUMBAOIIUECA

npsiMbIE.

[TapannenbHOCTh NPSIMBIX

W IUIOCKOCTEl B MPOCTPAHCTBE:
napasuiesibHbIE IPsIMbIe

B IIPOCTPAHCTBE; MapauIeIbHOCTh TPEX
NPSMBIX; MApAJUIEIBHOCTh MPSIMON U
MIOCKOCTH. YTIBI

C COHAIIPABIICHHBIMU  CTOPOHAMU;
MEK 1y IPSIMBIMU B IIPOCTPAHCTBE.

yroi

AxkTyaquzupoBatb (GakThl M METOJIBI
IUIAaHUMETPUH,
MIPOBOJUTH aHAJIOTHH.

Ilepeyucasitb  BO3MOXHBIE  CIIOCOOBI
pacmoJIOKeHUs ABYX MPSIMBIX

B IPOCTPAHCTBE, WUIIOCTPUPOBATH HX Ha

PEICBAHTHLBIC TEMC,

MpUMepax.
JdaBatb onpenesienne
CKPEILLIMBAOLINXCS MPSIMBIX,
dbopMynupoBaTh IIPU3HAK
CKPEILIMBAIOIINXCS TPAMBIX

U NPUMCHSTH €ro IIpH pCICHUN
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[TapamiensHOCTD IIJIOCKOCTEM:

napajuleJibHble  IUIOCKOCTH;  CBOICTBa
NapajuiebHbIX INIOCKOCTEMN.

[Ipocreiinme npocTpaHCTBEHHbIE (DUTYPHI HA
IUIOCKOCTH: TETpa3p, KyO, Hapaieienurnes;

MOCTPOEHUE CEUYECHHI

3ajad.
Pacno3naBarp 1npusMmy, HaspiBaTh €€
AJIEMEHTBHI.

CTpouTthb cedeHUs NOpU3MBI HA

TOTOBBIX YEPTEkKAX.

HepeuncasarTs

B3aMMHOTO PpaClOJIOKCHUA

BO3MOXXHBIE  CIIOCOOBI
npsMOl U
IUDIOCKOCTH B IIPOCTPAHCTBE, NPUBOIUTH
COOTBETCTBYIOLIUE MPUMEPBI U3 PEaTbHON
KU3HHU.

JdaBaTh onpeaegeHue
MapaJUIEIbHOCTH TPSIMOM U

IIJIOCKOCTH.

D®opMyIMPOBATH NPU3HAK
MapajuiebHOCTH MPSIMON

U IUIOCKOCTH, YTBEp)KICHHE O MpsIMOU
TepeceyeHUst JIBYX MIJIOCKOCTE,
MPOXOIAUINX Yepe3 MapajuiesbHbIe MPSMBIE.
Pemath mnpaxkTHueckue 3aaud Ha
MOCTPOEHUE CEUYCHUI
MHOTOTpaHHUKA.
OO0bsicHATL  Citydan
PacMoJIOKeHUS MIIOCKOCTEH.

JlaBaTh  omnpeaejieHHe  MapajjielbHbBIX
MJIOCKOCTEH; MPUBOIUTH TPUMEPDI

B3aMMHOI'O

33



U3 pPEATBbHOM KHU3HU M OKpYXKaroueu
00CTaHOBKH, WUTIOCTPUPYIOILIKE
[IapaJUIEIbHOCTD TUIOCKOCTEH.
Hcnonb3oBaTh npu3HaK NapajljieIbHOCTH
JIBYX IUIOCKOCTEW, CBOMCTBA MAapaJlIEIbHbIX
IUIOCKOCTEN TMpH  pElIeHUuH 3aJad  Ha
noctpoeHre. OO0bACHATH, YTO HA3bIBACTCS
NapajuIeIbHBIM IPOEKTUPOBAHUEM

M KaK BBIMOJHSETCS MPOEKTUPOBAHUE
¢buryp Ha 1IOCKOCTb.

HN300paxare B mapauieNbHOU
MPOEKINU pa3IuyHbIe
reOMETPHYECKHUE (PUTYPHI.

MopeaupoBaTth peajbHbIE CHUTYyallMM Ha
A3bIKE reOMETpHH, HCCIIeI0BATh
MOCTPOEHHBIE MOJIENH

C  HCIOJb30BAaHUEM  IE€OMETPUUYECKHX
MOHATHUH.

Hcnoab30BaTh IpU pEIICHUU 3a/a4 Ha
IIOCTPOEHHE CeueHH HIOHATHE
napajielIbHOCTH, IPU3HAKU

U CBOMCTBAa NHapajjiesbHBIX HPSMBIX Ha
IUIOCKOCTH
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[ leprieH AMKYIIPHOCTD
[1JIOCKOCTEMN

IpAMBbIX U

[IepnieHIUKYISPHOCTD NPAMOU

U INIOCKOCTH: NEPIEHIUKYJIPHBIE NIPSMBbIC
B IIPOCTPAHCTBE, NPsAMbIC NapAJICIbHbIE U
NEPIEHANKYJIAPHBIEK INIOCKOCTHU, IPU3HAK
NEPIEHANKYIAPHOCTH IPSIMOU

U IUIOCKOCTH, TeopeMa O  MpsAMOH
MEePICHIUKYJISIPHON IUIOCKOCTH
[IepnieHIuKyISIp M HaKJIIOHHBIE: PAcCTOSTHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHME OT
MPSIMOM 0 TUTIOCKOCTH

AKTyanu3upoBaTtb (GakThl W METOIbI
IIJIAHUMETPUH, peeBaHTHBIE TeME,
IIPOBOJIUTH AHAJIOTHH.

OO0BSICHATH, KaKO! yroJl Ha3bIBAETCAYIIIOM
MEXKIy IEPECEKAOIIUMUCA  IPSIMBIMH,
CKpELIMBAIOIINMUCS

IIPSAMBIMU B NpOoCTpaHcTBe. /laBaTh
ompeaejieHue IEepIEeHINKYIISPHBIX
MPSAMBIX u IPSIMOH,
MEPIEHANKYIIPHONK IIOCKOCTH.
HaxoauTe yrisl Mexay
CKpEIIUBAIOIIUMHCS TPSIMBIMH B KyOe U
ApaMu/e.

IIpuBoauTh, mNpPHUMEPHLI K3 peEaTbHOU
KU3HM U OKpYXKarolmeh O0OCTaHOBKH,
WUTIOCTPUPYIOIHAE

NEPNECHIUKYIIPHOCTh IPSMBIX B
IIPOCTPAHCTBE

U MEPHEHIUKYISIPHOCTh MPSAMOM K
IJIOCKOCTH.

®opmyIMpoOBaTH MpU3HAK
NEPIeHIUKYIAPHOCTH  MPAMOM |
IUIOCKOCTH, TMPUMEHSATh €ro Ha

NpaKTUKe: OOBICHSITH
MEePIEeHIUKYIIPHOCTh pedpa Kybda
Y IMaroHajy ero TpaHu, KOTopas ero
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HE COJICPKUT, HAXOAUTh JIJIMHY JUaroHajau
KyOa. BbluMciaaTe BBICOTY NpPaBUIIBLHOU
TPEYTrOJIbHOM

U TNPaBWIBHOW  YETBIPEXYTOJBHOU
nMpamMu/I 1o JyinHam pEdep.

Pemiate  3amauym Ha  BBIYMCIICHUSA,
CBSI3aHHBIE €  MEPHEHIUKYISIPHOCTHIO
MPSMOU U TUIOCKOCTH,

C HCIIOJB30BAaHMEM TMPHU PEUHICHUH
TJIAHUMETPUIECKUX (PaKTOB

1 METOJIOB.

OO0bsACHATD, qTo Ha3bIBAIOT
NEPNECHIUKYISIPOM W HAKJIOHHOW W3
TOYKH K IJIOCKOCTH; TIPOEKINEN

HAKJIOHHOH Ha IIJIOCKOCTh. OOBACHATH, YTO
Ha3bIBAETCS PACCTOSIHUEM:

OT TOYKM A0  IUIOCKOCTH;  MEXIY
NapaUyIeIbHBIMA ~ IUIOCKOCTSIMM;  MEXIY
MPSAMOM U NapajijIeIbHOM et

IUIOCKOCTBIO; MEXKITY

cKkpeuuBarommumucs npsmeiMu. HaxoaurTs
ATH PACCTOSIHUS B MPOCTHIX CIyyasix B KyoOe,
nMpamu/je, npusMe.

MoaeanpoBaTh peanbHble CUTyallud Ha
A3bIKE F€OMETPHUH, UCCIIEeI0BATh
IIOCTPOEHHBIE MOJEIHU

C UCIIOJIb30BAHUECM I'€COMCTPHUICCKUX
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MOHSITUM.

HUcnoan3oBaTh mpu pelICHUH 331a4  Ha
nocTpoeHue cedeHuid teopemy Iludaropa,
CBOMCTBA MPSMOYTOJIbHBIXTPEYTOJIbHUKOB

Yriel MeXAy NOpsMbIMH H
[JIOCKOCTSIMHA

VYrnel B IPOCTPAHCTBE: YroJl MEXIY
MPSMON M TUIOCKOCTBIO; IBYTPaHHBIN YTroJl,
JIMHEHHBIN YroJl JBYTPaHHOTO yria.

[lepneHUKYISIpPHOCTD IIJIOCKOCTEM:
IpU3HAK  MEPHEHIUKYIAPHOCTH  ABYX
IIJIOCKOCTEM. Teopema 0 TPEX
NEPIEHINKYIApaxX

AxkTyaquzupoBatb (GakThl U METOJIbI
IIJIAHUMETPHH, peleBaHTHBIE TEeMe,
IIPOBOJIUTH AHAJIOTHH.

JlaBaTh onpenejieHue yriia Mexay IpsaMoi
U IJIOCKOCTBIO, (POPMYIHPOBATh TEOPEMY O
TpEX MepIEeHIUKYIIApax U OOpaTHYIO K HEH.
HaxoauTs yron Mexay npsaMod H
IUVIOCKOCTBIO B MHOTOTPAaHHHKE,
paccTOsHUE OT TOYKHU J0 IPAMON

HAa IUIOCKOCTH, UCTIOJIB3Yys TEOPEMY

0 Tpéx mneprneHIuKyIsapax. lIpoBoaute Ha
YepTeKe MNEPHEHIUKYIAp: M3 TOYKH Ha
IPSIMYIO; U3 TOYKH Ha IUIOCKOCTb.

JaBaTh onpenelieHne ABYIPAHHOIO yria

U ero ueMeHToB. OOBSACHATh PaBEHCTBO
BCEX JIMHEWHBIX YIJOB JIBYTPaHHOIO
yria.

HaxoauTp Ha ueprexe IBYrpaHHBIN Yroj
npu  pebpe  mUpaMHIbl,  IPU3MBI,
napajuieeunesaa.

37




JlaBaTh ompeaejieHHe Yria MEXIy
IUIOCKOCTSIMH.

JlaBaTh onpejaesieHue

u  ¢GopMyaIHPOBATh TNPHU3HAK

B3aMMHO MEPIEHIUKYIISIPHBIX
MIOCKOCTEH.

HaxoauTp yriel MeXIy IUIOCKOCTSIMUB KyOe
U TIUpaMu/Ie.

I/Icno.m)sonan) HpI/I peHIeHI/II/I 3aaa4

OCHOBHBIE TEOPEMBI u METO/IbI
TJTAHUMETPHU.

MopnenupoBaTth pealbHbIE CHUTyallMM Ha
A3BIKE T€OMETPUH, HCCIe10BATh

MMOCTPOCHHBIE MOJICTTH

C  WCTOJIb30BAaHUEM  T'€OMETPUUYECKUX
MMOHSTUH.

Hcnoab3oBaTh TpU pElHICHUH 3a1ad HA
MMOCTPOCHHWE CEUYCHHH COOTHOIICHUS B
MPSMOYT'OJIBHOM TPEYrOJbHUKE

MHOrorpaHHUKH

[TonsiTe MHOTOTpaHHUKA,

OCHOBHBIE  DJIEMEHTHl  MHOTOTPaHHUKA,
BBIIYKJIbIE U HEBBINYKJIbIE MHOTOTPAHHUKH;
pa3BEpPTKAa MHOTOTPaHHUKA.

[Ipu3zma: N-yronpHas npusMa; rpaHu

AxkTyaau3upoBatb (GakThl M METOJIBI
IJIAHUMETPUH, pENEBaHTHBIE TeMe,
NMPOBOAUTH AHAJIOTUH.

JdaBaTp omnpeaeneHue IapaulesenuUIeaa,
pacnmo3HaBarb €ro BHUIAbl W  HU3y4aThb
CBOIicTBA.
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N OCHOBAaHHA IIPU3MBI; IIpsMass H
HAaKJIOHHAsA ITPU3MBI; OoKoBas

n I1OJIHas1 IMOBEPXHOCTH
[Tapamrenenunen, IIPSIMOYTOJIBHBIN
napajiesienuIe]] 1 ero CBOMcTBa.

[Inpamuia: N-yroapHas nupamMuaa,rpaHu
N OCHOBAHHEC IMHUPaAMUIBI;

IIPU3MBL.

OOKOBas1 W
M0JTHAS] TIOBEPXHOCTH

MUpaMUJIbl; TpaBUJbHAS ©  yCEUEHHAS
MUpaMuU/Ia.

DNEeMEHTHl TNpPU3Mbl W THUPaAMUJIBL
[IpaBunbHBIC MHOTOTPaHHUKH:
MOHSTHE TTPABUIIHLHOTO

MHOTOTpDaHHHUKA;, TpaBUJbHAs TIPU3Ma H
npaBUJIbHAS MpamMu/a; MpaBUJIbHAS
TpeyroybHasi MupamMuIa

n MPaBUIIHHBINA TeTpa’ip; KYyO.
[IpencraBienne 0 MPaBUIIBLHBIX
MHOTOTPAaHHUKAX: OKTadIp, JOJACKadAp H
HUKOCadIP.

CummeTtpust B MPOCTPAHCTBE:
CUMMETpPUS  OTHOCHTEIBHO  TOYKH,
MIPSIMOH, MJIOCKOCTH. OJEeMEHTHI
CUMMETPUH B nupamMuaax,
napajuienenuneaax, MIPaBUIIbHBIX
MHOTOIpaHHUKAX.

JaBaTh onpeaeneHue nNupamMmuibl,
paCl'[03HaBaTb BHUbI HI/IpaMI/IIl,

¢opmyampoBath  cBoiictBa  pébep,
IPaHE W BBICOTBI  IIPABHIIBHOM
MAPaMU/JIBI.

HaxoauThb miomans HOJIHOU

u OOKOBOM TOBEPXHOCTH THUPAMUJIBL.
aBathb ompeaejieHue YCEUEHHOU
MTAPaMU/IbI, Ha3bIBaTh €€ SJICMEHTHI.
®opMyJIMPOBATH TEOPEMY
0 Iuiomagd  OOKOBOM
MPaBUJIBHOM  YCEYEHHOM  IUPAMUJBIL.
Pemiate 3amaum Ha  BBIYHCIICHHE,
CBSI3aHHBIE C MNHUpPaMUIAMU, a TaKKe
3a7la4i Ha IOCTPOCHUE CEYEHUI.

JdaBathb onpeaeaeHue MIPU3MBI,
pacno3HaBaTh BH/IBI MIpHU3M,
H300paxaTh TNPU3MBI Ha YEPTEKE.
HaxoauThr IUIOIIAns, HOJMHOM WU
OOKOBOM IMMOBEPXHOCTH MPU3MBI.

H3yuarp cooTHoweHus Ounepa aus
yucima pébep, TpaHEH ©W  BEPUIMH
MHOTOT'paHHUKA.

N3yuatp BH/IBI MPaBUJIbHBIX
MHOTOTPaHHUKOB, WX Ha3BaHUS U
KOJIMYECTBO rpaHei.

MOBEPXHOCTHU
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Bblunicienue 37€MEHTOB MHOIOIPAaHHUKOB!
pé06pa, auaronanu, yrisl. [lnomans GoxoBoM
IIOBEPXHOCTHUM IIOJIHOM ITOBEPXHOCTH MPSIMOU
IIPA3MBI, IUIOLIAJb OCHOBaHWi, Teopema o
OOKOBOM IOBEPXHOCTH MPSIMOM  NPU3MBI.
[Inomans  OGOKOBOM  TMOBEPXHOCTH U
MOBEPXHOCTU  MpPaBWIBHOW  IHpaMUBbI,
Teopema

0 Tuomaau OOKOBOM TOBEPXHOCTH
YCEeUEHHOM TUpamMu bl

N3yuars CUMMETPUIO
MHOTOTPaHHHUKOB.

OO0BbsICHATBH, KaKUMEe TOYKUM Ha3bIBAIOTCSA
CUMMETPUYHBIMU  OTHOCHUTEJIBHO JaHHOU
TOYKH, TPSIMOH WIM IUIOCKOCTH, 4YTO
Ha3bIBAIOT LIEHTPOM, OChIO0 WIH IIJIOCKOCTBIO
CUMMETPUU (DUTYPBI.

IIpuBoauTh, mNpUMepPBI  CUMMETPHYHBIX
buryp B apXuTEKType,TeXHUKE, TPUPOIE.
MopenupoBath peanbHble CUTyallud Ha
A3BIKE FEOMETPHH, HCCIIEI0BATh
ITOCTPOCHHBIE MOJIENH

C  HCHOJB30BAHMEM  TI'E€OMETPHYECKUX
MOHATHH, HCIIOJIb30BaTh nojobue
MHOTOTPaHHUKOB

OO6BEMBI MHOTOTPaHHUKOB

I[Tousatue 00 o00BéMe. OO0BEM
IIUPAMH/IBI, TPU3MBI

AxkTyaau3upoBatb (GakThl M METOJIBI
MJIAHUMETPUH, PEIICBAHTHBIE TEME.
OO0BACHATD, KakK HU3MEPAIOTCS
00BEMBI TeN, TPOBOJAS AHAIOTHIO C
MU3MEpPEHUEM IUIOIIAACH

MHOT'OYTOJIbHUKOB. @OpMYJ/JIMPOBATH
OCHOBHBIE CBOMCTBAa 00BEMOB.

N3yuyars, BEIBOAUTE GOPMYJIBI
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00BbéMa PSIMOYTOJIBHOTO
napajulejienunesna, MNpuUsMbl U
UPAMMJIBI.

BoruncasaTe 00bEM pU3MbI

U OUPaMUIBl [0 HMX DJIEMEHTaM.
IIpumensitb 00BEM Ui peLICHUS
CTEPEOMETPUUYECKUX 3a]1a4 U

JUI.  HAaXOXXICHUS  TeOMETPUYECKHX
BEJIMYHUH.

MopenupoBaTth peanbHble CUTyallud Ha
A3BIKE FEOMETPHH, uccje10BaTh
MOCTPOEHHBIE MOJIENIN

C  HCIOJIB30BAaHUEM  IE€OMETPUUYECKHUX
MOHATHH

HOBTOpeHI/Iei CCUCHUs,
PACCTOAHUA U YI'JIbL

[ToctpoeHnue ceudeHuii B

MHOTOTpaHHHKE.

Borunicnienue paccTosiHMIL: Mexay JBYMs
TOYKaMH, OT TOUKH JIO0 MPSIMON,0T TOUKH JIO
IUIOCKOCTH; MEX]TY

CKPEIIHUBAIOIIUMHUCS TPSIMBIMHU.
Boruncnenue yrios: Mexy
CKPEUIUBAIOIINMUCS TPSIMBIMHU, MEXIY
OpsIMOM M TUIOCKOCTBIO, JBYIPaHHBIX
YTJIOB, YIJI0B MEXKIYTLIOCKOCTAMU

Crpours  ceuyeHHE  MHOTOrpaHHMKA
METOJIOM CJIEIOB.

JlaBaTh  ompenejieHHe  PACCTOSHUSA
Mexay hurypamu.

Haxoautp  paccrosiHue  Mexny
NapaJuIeIbHBIMU IUNIOCKOCTSIMH,

MEXAY IUIOCKOCTBIO M TMapajulelbHON €
IPSAMOM, MEXIY

CKpELIUBAIOIIUMUCS IPSIMBIMU.
Crpours JIMHEUHBIN yroi
JBYTPAHHOTI'O yrjla Ha YepTEKe
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MHOI'OrpaHHMKa MW HaxOAWTb €Tro
BCJIIMYHHY.

Haxozme yrijbl MEXKAY IIJIOCKOCTAMU B
MHOTr'OrpaHHUKax

OBILEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME
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11 KJIACC

HaumenoBanue pasgena  [KommuecTBo OcHOBHOE conepKaHne OcCHOBHBIE  BUJIBI  JIEATEITLHOCTH
(TemnI) Kypca 4acoB 00yyJaronuxcs
Terna BpaieHus 6 Chepa u map: meHTp, paauyc, AUamMeTp; | AKTyaJau3upoBaTtb (akTel U METOJbI
MJI0IIahp TOBEPXHOCTH cdeprl. B3aumHoe | TuraHumeTpuw, perneBaHTHBIE TeMe,

pacnojiokeHue  cdepbl U IUIOCKOCTH;

KacaTeJbHas IUIOCKOCTh K cdepe; MmIonaan
cdepsl.

N3obpaxenue cdepol, mapa Ha
TUTOCKOCTH.

Ceuenns mapa

NPOBOJAUTH aHAJIOTUU.

JaBaTh ompenejeHuss cpepbl U IIapa, UX
LEHTpa, paauyca, JMaMmeTpa.

Onpenensats cdepy Kak ¢QuUrypy
BpallleHUs OKPYKHOCTH.

HccaenoBars B3auMHOE

pacrosio’keHue cepbl U INIOCKOCTH, ABYX

chep, WUIIOCTPHUPOBATH  3TO  Ha
yeprexax U pUCYHKaX.
D®opMyIMpPOBATH ornpeaeseHue

KacaTeJbHOU TJIOCKOCTH K cdepe,
CBOMCTBO M MNpPHU3HAK KacaTeJIbHOU
IUIOCKOCTH.
3HakOMHTBCH C
JUHUSIMH Ha cdepe

reoJ€3n4YCCKUuMU
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Huwmmaapuyeckas IIOBEPXHOCTD,
obOpazyromue HUJTUHIPUYECKOM
IMOBCPXHOCTH, OCh HHHHHHPHHCCKOﬁ
IMOBCPXHOCTH. ]_[I/IJII/IHI[pI OCHOBAHUA "

OOKOBasi TIOBEPXHOCTh, OOpasyomas Hu
0CB; TUTOIIAh

OOKOBOH U MOJIHOM MOBEPXHOCTH.
N3obpaxenune mumHIpa

Ha IJIOCKOCTH. Pa3BépTka IMIMHIpA.
Ceuenus HWIHHIpa (TII0CKOCTHIO,
MapajyIeIbHON WIH

MEePHEeHIUKYIIPHON OCU LMINH]IPA)

OO0bSCHATBH, YTO HA3BIBAIOT LHJIUHIPOM,
Ha3pIBaTh  €ro  sneMeHTel. U3yuars,
00BSACHATH, KaK MOJYYUTH HUIUHIDP MyTEM
BpalieHus

MPSIMOYTOJIbHUKA.

BoriBoauTh, HCHOJB30BATH (POPMYIBI ISt

BBIYUCIICHUS IO ATA OOKOBOM
MMOBEPXHOCTH LUJTUHIPA.

HN3yuarh, pacno3naBaTb  pa3BEpPTKY
ATUHPA.

HN300paxkarb UUIMHIP W €ro CEYEHUs
MJIOCKOCTBIO, TIPOXOJISIIEH 4Yepe3 ero och,
napasuieibHON WUin

MEePIECHANKYIISIPHON OCH.

HaxoauThr 1Iomaad dOTHUX  CEUYCHHH.
MoaeanpoBaTh peanbHbIC CHUTYyalldd Ha
SI3BIKE T€OMETPHUH, HCCJIeI0BATH
MTOCTPOCHHBIE MOJICTTH
C  HCHOJIb30BAaHUEM  T'€OMETPUUYECKUX
MMOHATHMN
Konnueckas MMOBEPXHOCTD, OO0BSACHATL, Kakoe TEJ0 Ha3bIBAIOT
obpa3ymomiue KOHHUYECKOU KPYrOBbIM  KOHYCOM, Ha3blBaTb €ro
MOBEPXHOCTHU, OCb W BEPIIMHA 3JIEMEHTEI.

KOHMYECKOW MOBEPXHOCTH.
Konyc: ocHoBanme u BeplIMHAa,
oOpa3yrolas 1 0Cb; MIOMIAIb

N3yuath, 00BSACHATH, KaK IIOJYYUTHKOHYC
IIyTEM BpalllCHUs
IIPSAMOYTOJIBHOTO TPEYTOJIBHUKA.
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OOKOBOW W TIOJHOH TIOBEPXHOCTH.
VYceu€HHBIIT KOHYC: oOpasymoomue u
BBICOTA, OCHOBAaHUA u OoKOBas
HOBEPXHOCTb.
Nzobpaxenue
Pa3Béprka xonyca.

Ceuenust koHyca (TUIOCKOCTBIO,
napasuieIbHONM OCHOBAHMIO,

U IUIOCKOCTBIO, IPOXOISAIIEH
yepe3 BEPIINHY)

KOHYCa Ha IIJIOCKOCTH.

M300paxkarh KOHYC M €ro CEYECHHUs
IUIOCKOCTBIO, TIPOXOJAIIEH 4Yepe3 OCh, U
IIJIOCKOCTBIO, IEPIEHANKYIAPHON

K OCH.

HN3yyarh, pacnmo3dHaBaTh  pa3BEPTKY

KOHYyca.

BoriBoauTh, HCNOAB30BATH (POPMYIBI IS
BEIUMCIICHHUS TIOTITA N 0OKOBOI
MMOBEPXHOCTH KOHYCA.

Haxoauth 10 1 CEUYCHMH,

MIPOXOJAIIMX 4Yepe3 BEPIIMHY KOHYCA WU
MEPIEHANKYIISPHBIX €0 OCH.

O0BSACHATHL, KaKoe€ TEJO Ha3bIBaeTCs
YCEUYEHHBIM KOHYCOM.

N3yyarb, OO0OBACHATH, Kak €ro
MOJyYUTh NyTEM BpalllCHUS

MPSIMOYTOJIbHOM Tparenuu.

BoiBoauTh, NpuUMeHATH GopMyTy A
BBIYHMCIICHUS UIOIIA U 00KOBOI
MOBEPXHOCTU YCEYEHHOTO KOHYCa

Kom6uHnanus ten BpamieHus

U MHOTOI'PAaHHHKOB.  MHOIOIpaHHUK,
ONMMCaHHbIH  okoJlo  cdepbl;  chepa,
BIIMCAHHAsl B MHOTOTPaHHUK WJIN

B TEJIO BPALCHUS

AKTyanu3upoBatb (GakThl W METOIbI
IUTAHUMETPUH, pEJIEBAHTHBIE TEME,
IPOBOJIUTH AHAJIOTHU.

Pemate  crepeomeTpuueckue  3ajauu,
CBSA3aHHbBIE c TeJIaMU BpalleHus,

MMOCTPOCHUCM CEUYEHMH TeNn BpallCHU:,
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C KOMOMHAIMSAMU TeEJl BpaLCHUS

U MHOTOTPaHHMKOB Ha HaXOXKJICHHE
reOMETPUUYECKUX BEJTUYHH.

Hcnoan3oBatb pu penieHnn
CTEPEOMETPUUYECKHUX 3a1a4
IUTAaHUMETpUYeckre (akThl U METOMbI
3aJla4ul Ha BbIUYHCIICHHE

U JI0Ka3aTeIbCTRO.

MojaeanpoBaTh peanbHbIC CHUTYyalldd Ha
SI3BIKE TEOMETPHUH, HCCJIeI0BATh
MMOCTPOCHHBIE MOJIETTH

C  WCTOJIb30BaHUEM  T€OMETPUUYECKUX
MMOHSATHM

OO0BEMEBI TEN

ITonatne 00 o00BéMe. OCHOBHBIE
CBOWCTBAa 00BEMOB TEIL.
O0béM mmuHIpa, KoHyca. OO0bEM
nrapa ¥ miomaab chepsl

AxkTyaauzupoBatb (GakThl M METOJIBI
IUIAaHUMETPUH, pelieBaHTHBIE TeMe,
MPOBOJUTH aHAJIOTHH.

BbiBoaMTH, HCHOJIB30BATHL  (HOPMYIIBI
00BEMOB: TMPU3MBI, UIUHAPA, MHPAMUIIBI,
KOHYCa; yceu&HHOM MU PAMHU/IBI u
yCeu€HHOTO KOHYCa.

Pematp  cTepeoMeTpuyecKue - 3agaud,
CBA3aHHBIE C BBIYUCICHHEM OOBEMOB.
®opmMyIHpPOBaTh OIPENEICHHUE IIAPOBOTO
CEerMEHTa, IIapoBOTO  CJOs, IIapOBOIO
CEKTOpa.
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IIpumeHaATH GOPMYIIBI
JUISL  HaxOXXJEHUS OOBEMOB IIAPOBOTO
CErMeHTa, IIapoBOTO CEKTOPa

[Tono6HbIe Tena B MpOCTpPaHCTRBE.
CooTHONIICHUS MEXTY [JIOMIAIIMHU
MOBEPXHOCTEN, 00BEMaMU TI0TI0OHBIXTEN

Pemate  cTepeoMeTpuyecKHe  3aJauH,
CBsI3aHHBIE C 00BEMOM IIapa

U omaapio  cepel. MoaeaupoBarh
peaNbHBbIE CUTYAIlMU Ha SI3bIKE T€OMETPHH,
MCCJIEI0BATh TOCTPOEHHBIE MOIEIH

C  WCTOJIb30BaHUEM  T€OMETPUUYECKUX

MMOHSITHH.

AKTyaau3upoBaTtb (GakTbl W METOIbBI
TJIaHUMETPHH, peleBaHTHBIC TEME,
MIPOBOJIUTH AHAJIOTHH.

Pemrathp CTEPEOMETPUUECKHE 3a7a4u,
CBSA3aHHBIC C COOTHOIICHHEM OOBEMOB M
MMOBEPXHOCTEH MOJOOHBIX TE

B IIPOCTPAHCTBE.

MojaeanpoBaTh peanbHbIC CHUTYyalldd Ha
SI3BIKE T€OMETPHH, HCCIIENOBATh
MTOCTPOCHHBIE MOJICTTH

C  WCIOJIb30BaHUEM  T'€OMETPUUYECKUX

MMOHATHHN

BekTopbl M KOOpIUHATHI B
[IPOCTPAHCTBE

BexTop Ha mtockocTH
U B npoctpaHcTBe. CliokeHne
Y BBIUNTaHUE BEKTOPOB. Y MHOKEHUE

AKTyanu3upoBatb (GakThl U METOIbI
IUTAaHUMETPUH, peleBaHTHBIE TEME,
IIPOBOAUTDH AHAJIOTHH.
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BEKTOpa Ha uucio. Pasnoxenue

BEKTOpa IO TpEM HEKOMIUIAHAPHBIM
Bektopam. [IpaBuio napamienenunena.
Pemenne 3aga4, CBSI3aHHBIX

C IPUMEHEHHWEM IIpaBUJ JEUCTBUH C
BEKTOPAMH.

[IpsiMmoyronpHas cucTeMa KOOPAWHAT B
npocTtpaHcTee. KoopauHaTel

BekTopa. Ilpocreiimme 3agaun B
KOOpJIMHATAX. Yron MEXIY
BEKTOPAMH. CkansipHoe
MMPOU3BEICHUE BEKTOPOB.

Bbluucnenue yriioB Mexay MNOpsAMbIMH U
IJIOCKOCTSIMHU.

KoopauHaTHO-BEKTOPHBIN METO

IIPU PELIEHUU T€OMETPUYECKUX 3a/1a4

OnepupoBaTth NOHATHEM BEKTOpP B
IIPOCTPAHCTBE.

®opmyMpoBaTh IIPABUIIO
napajulejienunesa IMpud  CIOXKEHUU
BEKTOPOB.

CriaabIBaTh, BBIYMTATH BEKTOPHI,
YMHOXaTh BEKTOp Ha uucio. U3yuarsn
OCHOBHBIE CBOMCTBA ATUXONEPAIUH.

JaBaTth  ompezaeneHue  MPSIMOYrOJIbHOM
CHCTEMBl KOOPJAWHAT B  MPOCTPAHCTBE.
BoipasuTh KOOpIWHATHI BEKTOpa depes
KOOPJMHATHI €r0 KOHIIOB.

BuiBoauth, HMcnoab3oBatb  (opmyay
JUIMHBl BEKTOpAa W PACCTOSIHUSA MEXIY
TOYKaMH.

BbipaxkaTrs  ckanmspHoOe
BEKTOPOB yepes ux
BBIYUCIISITH YIOJI MEXKIY IBYMSI
BEKTOPAMH, IBYMS IIPSIMBIMHU.
Haxoauts yroa Mexay npsiMmoun

U IUIOCKOCTBIO, YroJl MEXAYy JBYMS
MJIOCKOCTSIMU AHAJTUTUYECKUMHU

MIPOM3BEICHUE
KOOPJIMHATHI,

METOIaMHU.
BeiBoauThH, HCII0JIB30BATH GOpPMYJIY
paccTOsIHUA OT TOUYKH J0 IIIOCKOCTH
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[ToBTOpEHME,

0000meHne u

crUCTEMAaTHU3alUs 3HAHUU

OcHoBHBIE (PUTYPBI, (aKTHI, TEOPEMBIKYpCa
IUIAHUMETPUH. 3alaud IUIAHUMETPHH U
METO/IBI X

pereHwus.

OcHoBHBIE (QUTYPHI, (AKTHI, TEOPEMBIKYpCa
CTepeoMeTpUu. 3aiadu CTEPEOMETPUH U
METO/Ibl UX PEIICHHS

Pemiate npocreimme 3aaadd Ha
HaxX0XJE€HUE JJIUH U YIJIOB B
reoMeTpuuecKux urypax,

npuMeHsITh Teopemy Iludaropa, Teopemsbl
CUHYCOB U KocuHycoB. HaxommTs muiomans
MHOTOYTOJIbHUKA,KpyTa.

Pacno3znaBatp  1o/00HBIE  QUTYpHI,
HaXOJUTh OTHOUICHUS JJIUH

U IUIOIIAICH.

HUcnoas3oBatb pu peleHnn
CTEepeOMETpUUeCKHX 3anad (aKkTel U
METO/1bl INIAHUMETPUHN

OBIIEE

KOJIMYECTBO

YACOB I10 ITPOTPAMME
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

MHHOACHUTEJIBHASA 3AIINCKA

VY4eOHblii Kypc «BeposITHOCTh M CTaTUCTHKa» 0a30BOTO YPOBHS SIBJISIETCS MPOJOJDKECHHEM H
pa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca 0a30BOTO ypPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUS.
VY4eOHbIil Kypc TpeaHasHadeH Ui (HOPMHUPOBAHUAY OOYJArOIIUXCS CTATUCTHUYECKOW KYIbTYpPHI U
MOHMMAHUS POJH TEOPHH BEPOSATHOCTEH KAaK MaTeMaTHYeCKOTO HMHCTPYMEHTa Uil HW3YYeHUS
CIlydallHbIX COOBITHH, BeJWYMH M mpoieccoB. Ilpu wu3ydeHun y4deOHOro Kypca oOoramaroTrcs
IpeJcTaBiIeHUs] OoOydyarlluxcsd O METOJaxX MCCIeI0BaHNusS M3MEHYMBOIO MHpa, pa3BUBAaeTCA
MOHWMaHHUE 3HAYMMOCTH U OOITHOCTH MAaTeMaTHYECKUX METOJIOB IMO3HAHUS KaK HEOThEMIIEMOW YacTh
COBPEMEHHOT'0 €CTECTBEHHO-HAyYHOTO MUPOBO33PEHHUS.

Copepxanue yueOHOTo Kypca HallpaBJIEHO Ha 3aKpeIIeHUe 3HAaHUM, OJTy4YeHHBIX TPU U3yUEHHUH
Kypca Ha YpOBHE OCHOBHOTO 001Iero o0pa3oBaHHs, U Ha pPa3BUTHE MPEICTABICHUM O CIydalHbIX
BEJIMYMHAX W B3aMMOCBS3AX MEXKIY HUMH Ha BOKHBIX MPUMeEpaX, CIOKETHI KOTOPBIX MOYEPITHYTHI
U3 OKpyXaromero mupa. B pesynpraTe y o0ydarommxcsi T0JKHO chopMHpOBATHCS MpeICTaBICHHE
0 HauboJjee ynoTpeOUTENbHBIX M OOLIUX MAaTEMaTHMYECKUX MOJEINAX, UCIOJIb3YEMbIX ISl ONHCAHUS
AHTPOTIOMETPUIECKUX B AEMOTpa(pUIecKuX BEIMYNH, OTPEITHOCTE B Pa3IMIHOTO POJIa U3MEPEHUSIX,
JUINTENHHOCTU 0€30TKa3HOM paboThl TEXHUUECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUH U
MIPOIIECCOB B OOIIIECTRE.

B coorBeTcTBMM ¢ yKa3zaHHBIMH LEJIIMH B CTPYKType Y4eOHOro Kypca
«BeposITHOCTh M CTAaTHCTHKA» JII YPOBHsS CpeAHEero oOImero oOpa3oBaHuMs Ha 0a30BOM YPOBHE
BBIJICJIEHBI CIEIYIOIINE OCHOBHBIE COJiepKaTeNbHble TMHUU: «CiaydaiiHble COOBITUSL U BEPOSTHOCTHY,
«CrnyyaiiHble BETMUMHBI M 3aKOH OOJIBIIMX YUCEI.

BaxHyro uyacTh yueOHOro Kypca 3aHMMAeT M3y4YEHHE TE€OMETPUUYECKOrOo M OMHOMHAIBHOTO
pacrpesie/ieHuil 1 3HaKOMCTBO C MX HENPEPBIBHBIMM AHAJIOraMU — IOKa3aTeJbHbIM U HOPMaJIbHBIM
pacrpeesIeHUsIMH.

Conepxanne muHUM «CiydaiiHble COOBITMSI M BEpPOATHOCTH»  CIY)KUT  OCHOBOW JUIs
(bopMUpOBaHUS NPEACTABICHUN O paclpelelieHUH BEpOSITHOCTEH MEXAy 3HAYEHUSMHU CIy4alHbIX
BEIMYUH, a TaKXKe 3Ta JIMHUS HeoOXoauma Kak 0a3ajuid M3ydeHHs 3aKoHa OOJIBIIMX YHUCENT —
(GyHJAMEHTAJILHOTO 3aKOHA, JEHCTBYIOILEIroB MPHPOJE U OOIIECTBE U MUMEIOIIEr0 MaTeMaTHYECKYIO
¢dopmanmzanmto. Cam  3akoH OOJIBIIMX YHCEN TpeAjaraeTcss B O3HAKOMHUTEIbHOH (opme ¢
MUHUMAaJIbHBIM HCII0JIb30BAaHHMEM MaTeMAaTH4YECKOTo (popManu3ma.

Tembl, CBs3aHHBIE C HENPEPHIBHBIMHM CIyYailHBIMU BEJIMYMHAMM, aKLUEHTUPYIOT BHUMAaHUE
oOyyaromuxcs Ha ONUCAaHUM M U3YyYEHUU CIy4alHBIX SBJICHUH C IOMOIIBIO HENPEPBIBHBIX (YHKIUI.
OCHOBHOE BHHMMaHHE YAEISIETCS IOKa3aTelbHOMY U
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HOpPMaJIBHOMY pacupeneneHusamM, Opd  OTOM  IIPEAIOJIaracTcs 03HaKOMUTEJIBHOE
M3y4eHHEe MaTepuana 06e3 JoKa3aTelbCTB MPUMEHIEMBIX (DaKTOB.

OOmiee  4YMCIO  4YacoB, OTBEICHHBIX JIJIS U3YYCHUS yueOHOTO  Kypca
«BepositHocTh M cratrcThuka» — 67 yacoB: B 10 kmacce — 34 waca (1 ywac B Hemento),B 11 kimacce —
33 yaca (1 yac B Hemelo).

OO0P yka3pIBaoTCs B IOYPOYHOM IIJIAHUPOBAHUM MPEIOIaBATENS.

COAEP)KAHUE OBYYEHUSA 10

KJIACC

[IpencraBienue TaHHBIX C MOMOIIbIO Ta0auI U quarpamm. CpenHee apudmernyeckoe, MeauaHa,
HauOoJblllee U HaMMEHbIIee 3HAYeHMs, pa3Max, AMCIEPCHUS U CTaHJApPTHOE OTKJIOHEHUE YHMCIIOBBIX
HabopOB.

CnyuvaiiHble S3KCIIEpUMEHTBI (ONBITBI) W CIOy4aiiHble COOBITHS. OJEeMEHTapHble COOBITHA
(ucxonpl). BeposiTHOCTh ciyyaitHOro coObITHS. bBiM30CTh 4YacTOTBI M BEPOSITHOCTH COOBITHI.
CnyyaiiHble OMBITHI C PAaBHOBO3MOXXHBIMU 3JIEMEHTapHBIMHU COOBITUSIMU. BeposiTHOCTH cOObITHII B
OTIBITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU.

Omneparuu  HaJ COOBITHUSIMU: TIepecedeHue, OOBEAMHEHUE, IPOTUBOIIOIOKHBIE COOBITHS.
Juarpammsl Ditniepa. @opMyiia ClI0KEHHUS BEPOSITHOCTEN.

VYcnoBHas BEpOSITHOCTb. YMHOMKEHHME BEpPOSTHOCTEW. JlepeBo CiydallHOro SKCIIEpUMEHTA.
dopmyra mosaHO#M BeposTHOCTH. He3aBucruMbie COOBITHS.

Kombunaropnoe mpaBuiao ymHOeHusa. llepecranoBku wu (aktopuan. Yucimo codeTaHH.
Tpeyronbrauk INackansa. @opmyna buaoma HeroToHa.

bunapsbIii cirydaliHbIN ONBIT (MCIIBITaHKE), YCIieX U Heyaada. HezaBucumele ucnbitanus. Cepus
HE3aBUCUMBIX UCTIIBITAHUI JI0 epBOro ycnexa. Cepus He3aBUCUMBIXUCTIBITAaHUN bepHyi.

Cnyuvaitnag BennuuHa. Pactipeenenue BeposiTHocTel. Jlnarpamma pacipenesieHus.

[Ipumeps! pacnpeneneHuii, B TOM 4Kciie, FCOMETPHUUECKOE U OMHOMUATIBHOE.

11 KJIACC

UucnoBble XapaKTEPUCTUKHU CIIyYalHBIX BEJIWYMH: MATEMAaTUYECKOE OKUJIAHHWE, NUCIEPCUS U
CTaHJIapTHOE OTKJIOHEHHE. I[Ipumepbl MPUMEHEHUsT MATEMaTUYECKOrO OKHUJAHWS, B TOM 4YHCIE B
3a/layax M3 MOBCEIHEBHOW XU3HU. MaTemaTHueckoe OXUAaHue OMHAPHOW CIIydyailHON BEIWYHHBI.
Maremarnueckoe 0KMJIaHUE CYMMBI CIy4allHbIX BEJIMYMH. MaTemMaTHyecKkoe 0KUAAHUE U TUCIIEPCHS
F€OMETPUUYECKOTO ¥ OMHOMHUAJILHOTO PACTIPEICIICHUM.

3akoH OONBIIMX 4YHMCET W €ro pojib B HayKe, MpHpoae H oOluiectBe. BbIOOpOUHBIN MeETON
HCCIIEJOBAaHUH.

[IpuMepsl HENpepbIBHBIX ClydalHbIX BeIUYUH. [loHATHE O TIUIOTHOCTHU pacHpeneiaeHus. 3agauu,
MPUBOJSIIME K HOPMAJIbHOMY paclnpeneineHuio. [IoHATHeo HOpMaJIbHOM paclpeaeIeHUH.

INPEAMETHBIE PE3YJIbTATBI

K xonity oOy4yenus B 10 kj1acce oOydaronuiics oJyquT CeIyIOUINe IPeIMETHbIePEe3yIbTaThI:

YUTATh U CTPOUTH TaOIMIIBI U TUArpaMMBl;

ONEepHpOBaTh MOHATHAMM: cpelHee apudmMeTHueckoe, MeanaHa, HauOoJibllee, HauMEHbIlee
3Ha4YeHHe, Pa3Max MaCCHBA YHCIIOBBIX TaHHBIX;

ONEpPHPOBATh IOHATUSAMH: CIIyJalHbII JKCIIepUMEHT (OMBIT) U Ciy4ailHoe coObITHE,
JJIEMEHTAapHOE COOBbITHE (ANIEMEHTApHBIM HCXO0J)) CIIy4yailHOrO OmbITa, HAXOAUTh BEPOSITHOCTH B
OMBITaX C PABHOBO3MOXHBIMHU CIy4alHBIMH COOBITHSMHU, HAXOJUTh W CPAaBHHUBATh BEPOSITHOCTU
COOBITUH B M3YYEHHBIX CITyYalHbIX 3KCIIEPUMEHTAX;
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HaxoauTh M (opMynaHpoBaTh COOBITHS: TiepecedeHHe U OOBbEAMHEHUE TaHHBIX COOBITHIA,
COOBITHE, MTPOTHUBOIOJIOKHOE JAHHOMY COOBITHIO, ITOJIb30BATHCS IUarpaMMamu Jisiepa u Gpopmynoi
CJIOJKEHHUS BEPOATHOCTEN IIPU PELICHUY 3a]a4;

ONEPHPOBATH TOHITUSMHU: YCIOBHAs BEPOATHOCTh, HE3AaBUCHMBbIE COOBITHS, HAaXOIUTh
BEPOSATHOCTH C IIOMOIIBIO IPABUJIA YMHOKEHHMSI, C IIOMOIIBIO IEPEBa CIIy4aiiHOTO OIBITA;

MPUMEHATh KOMOWHATOPHOE TMPAaBWJIO YMHOXKEHMS NpU pEIIEHUU 33Jad; OIEepHUpOBaThH

MOHATHUSAMM: UCIBITAHWE, HE3ABUCUMBIC HMCIIBITAHUS, CEPUS
UCIBITAaHUH, YCIIEX U HEyJaua, HaXOAUTh BEPOSITHOCTH COOBITUI B CEpUU HE3aBUCUMBIX UCIIBITAHUN 10
MIEPBOTO YyCIIeXa, HaXOAUTh BEPOSITHOCTH COOBITHIA B CepUH UCTIbITaHU bepHyim;

ONIEPUPOBATh MOHATHAMU: ClIydaliHas BEJIIMYMHA, PACIpPEICIICHHE BEPOSITHOCTEW, auarpamma
pacnpeneseHusl.

K xonity o0yuenus B 11 kiacce o0yJaronuiics MoayIuT CIEIYIONINE TPEeIMETHBIEPE3YIbTATHI:

CPaBHUBATh BEPOSTHOCTH 3HAYEHHMM CIIy4ailHOM BEJIMYUHBI 10 PACHPENEICHUIO WM C MTOMOIIBIO
rarpamm;

ONEepUpPOBATh MOHITUEM MaTEMaTHYECKOIO OKHUJAHMS, PUBOJUTH IPUMEpPHI, KaK IMPUMEHSETCS
MaTeMaTHYeCKOe 0XKHMJIaHUE CIy4alHON BETMYMHBI HaXOJUThbMaTEMaTHUYECKOE OKUJaHHEe TI0 JAaHHOMY
pacnpeieNieHuIo;

UMETh TPEJCTaBICHHE O 3aKOHE OOJBIIMX YHCEN, HMETh

MIpe/ICTaBJICHHE O HOPMaJIbHOM PACIIPEIETICHHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBanue paznena  |KonauuectBo OcHOBHOE cojiepKaHue OcCHOBHbBIE BUJIbI JICSITEIIBHOCTH
(TembI) Kypca 4acoB oOy4Jaromuxcs
[IpencraBneHne qaHHBIX 4 [IpencraBrnenne TaHHBIX C TOMOIIBIO N3Baekats uHGOpMAIMIO U3 TAOIHI]
U oMucaTeNbHasl CTaTUCTHKA tabnui u guarpamm. CpenHee U uarpamm, MCMoJb30BaTh Ta0IUIIbI
apupMeTHIeCcKoe, MeIaHa, U JTMarpamMMbl JJIsI IPEJICTaBICHUS
HauOoJIbIIIee M HAUMEHBIIICE CTATUCTUYECKUX JIAaHHBIX.
3HAYCHUS, pa3Max, JTUCIIepCus, HaxoauTthb onvcaTesbHbIC
CTaHJapTHOE OTKJIIOHEHUE YHCIIOBBIX XapaKTePUCTUKU JaHHBIX.
HaOOpOB BbiiBUraTh, KpUTHKOBATH TUNOTE3bI
0 XapakTepe cilydyalHON M3MEHUHUBOCTU
U ompeesronux e€ ¢pakTopax
CityuaifHbI€ OTIBITHI 3 CiyyaiiHble 3KCIIEpUMEHTHI (OTBITHI) BbieasiTe Ha npUMepax ciiydyaiiHbIe

U CIy4alHbIE COOBITHSI,
OTIBITHI C PABHOBO3MOKHBIMU
DIIEMEHTAPHBIMHU UCXOJAaMHU

U CIy4alHbIC COOBITHS.
DnemeHTapHbIe COOBITUS (MCXOBI).
BeposiTHOCTH clTydyaliHOTO COOBITHS.
BepositHocTH COOBITHI B OMIBITAX

C PaBHOBO3MOKHBIMH
AJIIEMEHTAPHBIMU COOBITUSIMU.
[IpakTueckas pabota

COOBITHS B OTIMCAHHOM CITy4aifHOM
OTIBITE.

®opmMyJIMpPOBATH YCIOBUS MPOBEACHUS
CJIy4alHOTO OMBITA.

Haxoautb BEpOATHOCTH COOBITUI

B ONBITaX C PABHOBO3MOXHBIMU
HCXOJIaMH.

MopneaupoBaTh OIBITHI

C PaBHOBO3MOYHBIMU 3JIEMEHTAPHBIMU
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UCXOJaMH B XOJ€ IPAKTHYECKOU
paboThl

Onepanuu Hajg  COOBITHSIMHU,
CJIOJKEHHE BEPOSTHOCTEN

Onepauuy Haja COOBITUSIMU: IMEpECEUEHUE,
00beMHEHNE COOBITUI, TPOTUBOIIOJIOKHbIE
COOBITHSL.

Huarpammer  Ditepa.  Popmyna
CJI0KEHHUSI BEPOATHOCTEN

HUcnoan3oBarh auarpamMmbl DJiliepa H
CIIOBECHOEC OIMCaHuE COOBITHMH  JUIA
(bOpPMYITHPOBKU U U300paKEHUS

00bEeIMHEHUsI MW  TIEPECEUYCHHUs]  COOBITHH.
Pemars  3agaum c HCIIOJIb30BaHUEM
(hopMYIIBI CTI0KEHUS BEPOSITHOCTEH

Y CIIOBHASI BEPOSITHOCTD, JICPEBO
cIyJaitHoTO ombITa, (Gopmyna
MMOJTHOM

BEPOSTHOCTH

1 HE3aBHCUMOCTD COOBITHM

VYcinoBHass ~ BEpOSITHOCTh.  YMHOXKEHHE
BEPOSITHOCTE. Hepeso CIIy4alHOTO
AKCIIEPUMEHTA. ®dopmyna MOJIHOM

BeposiTHOCTH. HezaBrucruMble coOBITHS

Pemate  3amaum  Ha  HaxoXXICHHE
BEPOSITHOCTEN COOBITUH, B TOM YHUCIE
YCIIOBHBIX C ITOMOIIBIO IEPEBA CIy4aHHOTO
OIIBITA.

OnpeneasitTb HE3aBUCUMOCTh COOBITHUH IO
dbopMyne W 1O OpraHu3aluu CIy4aiHOTO
OIIbITA

OeMEHTHI KOM6I/IHaTOpI/IKI/I

Kom6unaropnoe MIPaBUIIO
ymHOxeHus. [lepectanoBkH

u  ¢akropuan. Ywucimo codyeTaHUi.
Tpeyronpauk  Ilackama.  dPopmyna
6unoma Herotona

Hcnonb3oBaTh MpaBUiIO YMHOXKEHUS IS
MIEPEYUCIICHUS COOBITHI

B CIly4yaitHOM OTIBITE.
IMoan3oBaThest  hopmynoit u
TpeyronsHukoM [lackans

JUISL OTIPEJIeNICHUs Y CIa COUeTaHU|

Cepun OCJIE0BATEILHBIX
HCITBITAHUN

bunapublif caydaiiHbI ONBIT (MCHBITAHKE),
ycrnex u Heyaya. HesaBucumsie
UCIIBITaHUS. Cepus HE3aBUCUMBIX
UCIIBITaHUH J10 IIEPBOTO

Pa30uBaTh CiI0XXHEIC OKCIICPUMCHTBI Ha
OTACIbHBIC UCTIBITAHU .

OcBanBarb NOHATHSL: HCIIBITAHUC, CCPpUA
HE3aBUCHUMBIX UCIIBITAHUH.
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ycnexa. Cepusi HE3aBUCHMBIX
ucnblTaHui bepHymm.

[IpakTnueckas padota

C  HCIIOJIb30BAaHHEM  3JEKTPOHHBIX
Ta0IHIL

IlpuBoauTs NpPHMEPBLI  CEpUid
HE3aBUCUMBIX UCIIBITAHUMN.

Pemars 3aa4u Ha  TIOUCK
BEPOSITHOCTEM COOBITUH B  cepuH
WCIIBITAHUH J0 NIEPBOTO yCIexa

M B CEpUsX UCHObITaHUN bepHyu.
N3yyarpr B X04e NPaKTHYECKOM
PadoThI C UCTIOTH30BAHHEM
ANEKTPOHHBIX  TaOJMIl  BEPOSTHOCTH
COOBITUI B  CEpUAX  HE3aBUCHUMBIX
WCTIBITAHU I

Cny4aliHple BEJIMYHMHBI U
pacnpeeneHus

Cnydaiinas BennuuHa. Pacnpenenenue
BEpPOSITHOCTEM.

Huarpamma pacnpenenenusi. Cymma

U TPOU3BEJCHHE CIIy4YalHBIX BEJIUYHH.
[Ipumepsl pacrnipeneneHuid, B TOM 4YHCIIE
reOMETPUYECKOe

U OMHOMHUAJIbHOE

OcBauBathb NOHATHUA: Ciy4aitHas

BEJIMYMHA,  paclpeesieHne,  Talnuia

pacnpeneneHus, Juarpamma

pacnpeneneHus.

IIpuBoauTHL MpUMeEpPHI pacupeaciicHUl, B
TOM qucie r€OMETPUYECKOTO u
OMHOMUAJIBHOTO. CpaBHuBaThH

pacnpeeneHus CIIy4aiHbIX BeJIMUYUH
HaxoauTtp 3HaueHUsI CyMMBI

U TPOU3BENCHHS CIY4YalHBIX BEJIHYHH.
CTpouTh M pacno3HaBaTh reOMETPUUECKOE
¥ OMHOMUAJIBHOE pacIpe/ieieHe
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000011IEeHHE,
cUCTeEMAaTHU3al U 3HAaHUU

[ToBTOpEHME,

OmnucarenbHas CTATUCTHKA.

Crny4aifHple  ONBITBI M BEPOATHOCTH
CIydallHbIX  coObITHiA. Omeparuu  Haj
COOBITUSIMH. DIEMEHTBI

KOMOWHATOPUKH, CEpPUHU  HE3aBUCHUMBIX
HACITBLITAaHUH

IHoBTOPATEH H3yYyeHHOE
U BbICTPAMBATh CUCTEMY 3HAHUI

OBILEE KOJIMYECTBO
YACOB I1O ITPOTPAMME
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11 KJIACC

HaumenoBanue pasgena  |[KommuectBo OcHOBHOE conepKaHne OcCHOBHBIE  BHUJIBI  JIEATEITLHOCTH
(TemnI) Kypca 4acoB o0yyaromuxcs
Maremarnueckoe oxujanue |4 [Tpumepsr IIPUMEHEHUS OcBauBarTh  INOHATHE  MaTEMaTUYECKOTO
CIIy4aifHOM BEIMYUHBI MaTeMaTH4eCKOI0 OKHJaHUS 0’KHUJIaHUSI.
(cTpaxoBaHnue, joTepes). I[IpuBoauTs U 00CYyXKIATH IPUMEPHI
Matematuueckoe  OXHJAHHE  CYMMBI MPUMEHEHUS] MaTEMaTHYECKOTO
CIIy4ailHbIX BEJIHYHMH. OXXuJaHus. BeluncnsaTe MaTeMaTuyeckoe
Martemaruueckoe OKHJJaHHe oxuganue. Mcmosb3oBaTh  MOHSATHE
F€OMETPUYECKOr0 U OMHOMHUAIBHOTO MaTEMaTHYeCKOTO OXUIaHUSI U  €ro
pacnpeneneHuit CBOICTBA MPU PEUICHUH 3a/a4.

Haxoaute 10 wu3BecTHBIM (popmynam
MaTeMaTHYeCKoe OKHJaHHE CYMMBI
CIIy4ailHbIX BEJIMYHH.

Haxoauts 10  u3BeCTHBIM  (opMyaam
MaTeMaTHYeCKUe  OXHUJAHUS  CIIydyalHBIX

BCJIIMYMH, UMCHOINNX T'COMETPUUCCKOC
1 OMHOMHAJILHOE pacnpeaciCHus
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Jucnepcuss M CTaHAAPTHOE
OTKJIOHEHHE CIIy4aiHON
BCINYNHBI

Jucnepcuss U CTaHAApTHOE OTKIOHEHHE.
Hucnepcun reOMETPUYECKOTO u
OMHOMHUATBLHOTOPACTIPEICIICHHUS.
[IpakTnueckas padbota

C  UCIOJIb30BAaHHUEM  JJICKTPOHHBIX
TaOJINII

OcBauBathp HOHATHUS: aucnepcus,
CTaHJAPTHOE  OTKJIIOHEHUE  CIy4aluHOHN
BEJIMYMHBI.

HaxoauTes nucrnepcuro no
pacIpeaeIIeHUIO.

Haxoaute 10 wu3BecTHBIM (popmynam
JHCTIEPCHIO FTEOMETPUIECKOTO

1 OMHOMHUAJIBHOTO pacIpeielieHNs, B TOM
YyHuCclie B XOJ€ IMPaKTUYEeCKOW paboThl ¢
HCII0JIb30BAHUEM

AIEKTPOHHBIX TAOIHI]

3aKkoH OOJBIINX YHUCET

3akoH OoabIuX yrcen. BeibopounsIiiMeTo
HUCCIIEIOBAHUM.

[IpakTrueckas pabota

C  HWCIOJB30BAaHUEM  BJIEKTPOHHBIX

3HaKOMHMTBbCSI C BBIOOPOYHBIM  METOJOM
UCCIIEIOBaHUS COBOKYITHOCTH TAHHBIX.
MN3yuyaTth B XOJ€ MNPaKTHYECKOW pPaOOTHI ¢
HCI0JIb30BaHUEM ANIIEKTPOHHBIX  TaOJHII

TabNIuI pUMEHEHUE BBIOOPOYHOTO MeToJ1a
UCCIIEIOBaHUS
HenpepsiBHbie CITy4aiiHbIe [Ipumepbl  HENPEpPHIBHBIX  CIyYalHBIX OcBauBaTh  TOHATHS: HEenpepbIBHAS
BETTUYMHBI (pacIipeieIeHHs) BEJIMYMH. OyHKIUS IJIOTHOCTH clydailHas  BeJIHMYHWHA, HEeNpepbIBHOE
pacrpeaeneHusl. PaBHOMEpHOE pactupeneneHue,  (QyHKUUA  IUIOTHOCTH
pacnpeneneHue U ero CBOMcTBa BEPOSTHOCTH.

IIpuBoauTs,  TpuUMEpPHl  HEMPEPHIBHBIX
CIIy4ailHbIX BEJIMYUH.
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HaxoauThb BepOSITHOCTH COOBITHIA
Mo JaHHOW ()YHKIIUU TUIOTHOCTH, B TOMYHCIIE
PaBHOMEPHOTO paclpeaeIeHus

HopwmanbHoe pacnpenenenre 2 3amauu, TpUBOAAIIME K HOpMaidbHOMY | OcBaMBaTh  TOHATHUS:  HOPMaJIbHOE
pacnpenenennto. DOyHKIMS IUIOTHOCTH W | PaCIpElEICHHUE.
CBOMCTBA HOPMAJIBHOTO PACIIPEACIICHMUS. BelgeasiTb 10  ONHCAaHHUIO — CIydalHbIE
IIpakTuueckas paboTa BEJIMYWHBI, paCIpeIeIIEHHBIE
C  UCIOJB30BAaHHEM  DJIEKTPOHHBIX no HOpManbHOMY 3akoHy. IIpuBoamTh
TaOIHIL npuMepbl 3amay, MTPUBOISIIIIAX K
HOpMaJbHOMY pacnpenenennto. HaxoauTts
YUCIIOBBIE XapaKTEPUCTHKA HOPMAIBHOTO
pacrpezenieHus 0 U3BECTHBIM (opMysIam.
PemaTh 3a7a4m, CBsI3aHHEIC
C TNPUMEHEHUEM CBOWCTB HOPMAaJbHOTO
pacrpeeseHuil, B TOM Yrciie
C  HCHOJIb30BaHUEM  DJIEKTPOHHBIX
TaOJINLI
[ToBTOopenue, o0606menue u (19 [IpencraBinenue JaHHBIX C  [TOMOIIBIO [loBTOpSATP M3yd€HHOE U  BBICTPAaUBATh
cucTeMaTu3anus 3HaHU TaONMUI] ¥  JAMarpaMM, OMUcCaTellbHas CHUCTEMY 3HAHUU
CTaTUCTHUKA, OIBITHI
C PpaBHOBO3MO>XHBIMU  3JIEMEHTapHBIMU

COOBITUSIMH, BBIYHCIICHUE BEPOSTHOCTEU
COOBITUH
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C TpUMeHEeHueM GOpMyI H
rpadu4ecKux METOJ0B
(koopauHaTHas  mpsMasi,  JI€peBO,
auarpaMma  Jisiepa),  CiIyJailHbIe
BEJIMYMHBI u pacnpeneneHus,
MaTeMaTHIeCKOe OXKUIaHUE
CIy4ailHON BEJIMYHMHBI

OBUIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

34

60



	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРОГРАММЫ
	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	1) гражданского воспитания:
	2) патриотического воспитания:
	3) духовно-нравственного воспитания:
	4) эстетического воспитания:
	5) физического воспитания:
	6) трудового воспитания:
	7) экологического воспитания:
	8) ценности научного познания:
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:
	Коммуникативные универсальные учебные действия:
	Регулятивные универсальные учебные действия
	Самоорганизация:
	Самоконтроль, эмоциональный интеллект:
	Совместная деятельность:
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	РАБОЧАЯ ПРОГРАММА УЧЕБНОГО КУРСА «АЛГЕБРА И НАЧАЛА МАТЕМАТИЧЕСКОГО АНАЛИЗА»
	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	СОДЕРЖАНИЕ ОБУЧЕНИЯ
	10 КЛАСС
	Числа и вычисления
	Уравнения и неравенства
	Функции и графики
	Начала математического анализа
	Множества и логика
	11 КЛАСС
	Уравнения и неравенства (1)
	Функции и графики (1)
	Начала математического анализа (1)
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ (1)
	Числа и вычисления:
	Уравнения и неравенства:
	Функции и графики:
	Начала математического анализа:
	Множества и логика:
	Числа и вычисления: (1)
	Уравнения и неравенства: (1)
	Функции и графики: (1)
	Начала математического анализа: (1)
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ
	10 КЛАСС (1)
	11 КЛАСС (1)
	«ГЕОМЕТРИЯ»
	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА (1)
	СОДЕРЖАНИЕ ОБУЧЕНИЯ (1)
	10 КЛАСС (2)
	Многогранники
	11 КЛАСС (2)
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ (2)
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ (1)
	10 КЛАСС (3)
	11 КЛАСС (3)
	«ВЕРОЯТНОСТЬ И СТАТИСТИКА»
	СОДЕРЖАНИЕ ОБУЧЕНИЯ 10 КЛАСС
	11 КЛАСС (4)
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ (3)
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ (2)
	10 КЛАСС (4)
	11 КЛАСС (5)


		2024-01-13T18:37:40+0300
	ЧОУ  "ГИМНАЗИЯ РИНЭЙСЭНС"
	I am the author of this document




