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PabGouass mporpamma 1o ydeOHOMY mnpeamery «MaremaTtuka» (0a30BBI YPOBCHB)
(mpenmeTHass obnacth «MaTemaTuka W MH(OPMATHKA») BKIIOYAET MOSCHUTEIBHYIO 3aIHCKY,
coJepkaHue OOYYEHHUs, IUIAaHUPYEMbIE Ppe3yJIbTaTbl OCBOEHHUS IPOrpaMMbl 1O MaTEeMaTHKe,
TEMaTHUYECKOE TUIaHUPOBAHHUE.

[losicHuTenpHas 3amucka OTpaXkaeT OOIIME LEAM M 33Jauyd W3Y4EHUs MaTeMaTHKH,
XapaKTEPUCTUKY ICUXOJOIMYECKHX IMPEANOChUIOK K €€ H3y4yeHHMI0 OOy4yaroIlMMHCs, MECTO B
CTPYKType Yy4eOHOro IulaHa, a TaKXKe IOJAXOAbl K OTOOpY CcoJepKaHMs, K OIpeaesIeHUI0
IUTAHUPYEMBIX PE3YJIbTaTOB.

Conepxanre o0ydyeHMsI PACKpBIBAET COAEP)KATENIbHBIE JIMHUM, KOTOPbIE MpeiararoTcs
JUIsL 0053aTEILHOTO N3YUEHUS B KAKIOM KJIacCe Ha YPOBHE CPEIHEro 001Iero oopa3oBaHusl.

[Inanupyemble pe3yibTaThl OCBOCHUS TPOTPaMMBI 10 MAaTEMaTUKE BKJIIOYAIOT
JUYHOCTHBIE, METAIPEIMETHBIE PE3YJIbTAThl 32 BEChb NEpHUOJ OOyUEHHs Ha YPOBHE CPEIHErO
oOuiero oOpazoBaHus, a TaKXKe IPEIMETHbIE JOCTHKEHMS O0Yydarollerocs 3a Kaxablid Troj
o0OyueHusl.

HHOACHUTEJBHAA 3AIIMCKA

[IporpaMmMa o MaTemMaTHKe Ha ypOBHE CpeHEro odiiero oOpa3zoBaHus pa3paboTaHa Ha
ocaoBe DPI'OC COO c¢ y4y€ToM COBpPEMEHHBIX MHUPOBBIX TpPEOOBAHUM, MPEABABIAEMBIX K
MaTeMaTHYeCKOMYy O0O0pa3oBaHWIO, W Tpaauluil poccuiickoro oOpa3oBaHus. Peamm3zanus
OporpaMMbl IO MareMmaTuke oOecrnedyrBaeT OBNAJACHHE KIIOYEBBIMU KOMIIETEHIIUSMH,
COCTaBISIIOLIMMU OCHOBY JJIsi CaMOPa3BUTHs M HEMPEpPHIBHOTO 00pa3oBaHUS, IIEJIOCTHOCTh
00OLIEKYJIBTYPHOT0, TUYHOCTHOI'O U IIO3HABATEILHOTO PA3BUTHSI IMYHOCTH 00Y4arOIIHUXCS.

B nporpamme mo maremartuke y4yTeHbl WJEHM U ToyiokeHHs KoHuenuuu pa3BuUTHSA
MaTemaTuueckoro obOpasoBaHus B Poccuiickoii ®denepaunu. B cooTBeTcTBHM € Ha3BaHUEM
KOHIEMNIMK, MaTeMaTHuecKoe 0Opa30BaHME JOJKHO, B YaCTHOCTH, IMPENOCTABIATH KAKIOMY
oOyyaromemMycss BO3MOXKHOCTb JOCTHXKEHMsI YPOBHS MaTe€MaTH4YeCKMX 3HaHWM, HEOOXOIUMOIo
JUTSL TajbHeHIIel ycrenrHoi Ku3Hu B obmectBe. FiIMeHHO Ha pelieHre 3ToW 3a/ayu HareleHa
nporpaMma 1o MareMaTHke 6a30BOr0 YpOBHSI.

B omoxy mmdpoBoit TpaHchopmanuu BceX cdep UEeTOBEUECKOW J1eATeNIbHOCTH
HEBO3MOXKHO CTaTh OOPa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BOM MaTeMaTH4YeCKOU
MOJTOTOBKU. YK€ B IIIKOJIE€ MaTeMaTHKa CIYXKHUT OIOPHBIM MPEAMETOM I U3yUYEHUSI CMEXHBIX
JUCLIUIUIMH, @ B JKU3HU TOCJIE LIKOJIBI pealbHON HEOOXOIMMOCTbIO CTAaHOBHUTCSI HENPEPBIBHOE
oOpasoBaHue, 9YTO TpPeOyeT MOTHOICHHOW 0a30BOil 00IIe00pa30BaTEIHLHON MOATOTOBKHA, B TOM
Yyhclle U MaTeMaTH4yecko. DTo O0O0YyCIOBIEHO TeM, YTO B HAIIM JHU pacT€T YHUCIO
CHeHaTbHOCTEH, CBS3aHHBIX C HEMOCPEJCTBEHHBIM MPUMEHEHHEM MaTeMaTHKu: U B cdepe
HSKOHOMHKH, U B OM3HECe, U B TEXHOJOIMUYECKUX 00JacTsIX, U Jjake B TYMAaHUTApHBIX cdepax.
Takum oOpa3om, Kpyr oOy4aromuxcs, JUIsi KOTOPbIX MaTeéMaThKa CTaHOBHUTCS 3HAYUMBIM
IIPEIMETOM, CYILIECTBEHHO PacCIIUpPSIETCS.

[IpakTrueckasi HOJIE3HOCTh MAaTEMATUKKU O0YCIIOBJIEHA TEM, YTO €€ MPEIMETOM SIBISIOTCS
(byHIaMeHTallbHbIE CTPYKTYpPHI HAlllero MUpa: MPOCTPAHCTBEHHbIE (POPMBI U KOJIMYECTBEHHBIE
OTHONIEHHSI OT MPOCTEHIINX, YCBAaMBAaE€MBIX B HEMOCPEICTBEHHOM OIbITE, A0 JIOCTaTOYHO
CIIOKHBIX, HEOOXOAUMBIX I Pa3BUTHsS HAyYHBIX U TEXHOJOTMYECKUX Hed. be3 KOHKpeTHBIX
MaTEMaTUYECKUX 3HAHWUN 3aTPYJHEHO NOHMMAHHUE NPUHIUIIOB YCTPOWCTBA M HMCIOJIb30BaHUS
COBPEMEHHOM TEXHUKH, BOCHpPUSATHE W HMHTEPIpETalus pa3HOOOpPa3HOW COLMAIBHOM,
HKOHOMHYECKOW, MOTUTUYECKON HH(popManuu, Manod3(deKTrBHa MOBCETHEBHAS MPAKTHUECKas
JEeSATENbHOCTh. KakIoMy 4YeloBeKy B CBOEH JKU3HM IPUXOIUTCS BBIIOJHATH JIOCTATOYHO



CJIO)KHBIE pacu€Tbl U COCTABIATh HECIOXHBIE AITOPUTMBI, HAXOAUTh HYKHbIE (QOPMYIBl U

IPUMEHSTD UX, BIAJAETh IPAKTUYECKUMHU ITPUEMaMH T€OMETPUUECKUX U3MEPEHUI U IOCTPOEHUH,

YUTaTh UHPOPMALIUIO, IPEACTABICHHYIO B BUY TaOIUII, TUarpaMM U rpaduKoB, )KUTh B YCIIOBHSIX

HEOMNPeaeNIEHHOCTH U TIOHUMATh BEPOSTHOCTHBIM XapakTep CIy4aiHbIX COOBITHIA.

OnHOBpEMEHHO C paclidpeHueM cdep NPUMEHEHHsT MaTeMaTHKd B COBPEMEHHOM
oOmiecTBe BCE 60s1ee BaXKHBIM CTAHOBUTCSI MAaTEMaTUYECKUH CTHIIb MBIIIJICHUS, TPOSIBIISIOLIMICS
B ONPEICIIEHHBIX YMCTBEHHBIX HaBbIKaxX. B mpoiecce n3y4eHus: MaTeMaTUKH B apCeHAIl IPUEMOB
U METOJIOB MBIIUIEHUS YEI0BEKa €CTECTBEHHBIM 00pa30oM BKIIOYAIOTCA MHIYKLIMS U AEAYyKLuS,
o0o0mIeHne W KOHKPETH3alMsi, aHalu3 M CHHTEe3, Kiaccu(ukaluuss U cucTeMaTH3alus,
abctparupoBanne M aHanorus. OOBEKTHI MaTEeMaTHYECKUX YMO3AKIIOYCHH, MpaBWiIa HUX
KOHCTPYUPOBAHHS PACKPBIBAIOT MEXaHU3M JIOTHUECKUX TMTOCTPOCHUH, CIIOCOOCTBYIOT BBIPAOOTKE
yMeHusi (HopMynupoBaTh, OOOCHOBBIBATb M JIOKA3bIBATh CYXKICHHUS, TEM CAaMbIM pPa3BHBAIOT
JIOTHYECKOE MBIIUICHHE. MareMaTuke NpPUHAIISKUT Benymas poib B (hopMupoBaHUH
ITOPUTMUYECKOW KOMIIOHEHTHI MBIIUIEHUS U BOCIMTAaHUM YMEHHUI IEHCTBOBATH 10 3aJaHHBIM
aJIropuTMaM, COBEPLICHCTBOBATH M3BECTHBIE U KOHCTPYHMPOBaTh HOBBIE. B mpornecce penieHus
3ajlay - OCHOBHOM yueOHOH AeATeNbHOCTH Ha ypoKaxX MaTEeMAaTUKU - pa3BUBAIOTCS TBOpYECKas U
IIPUKJIAIHAsi CTOPOHBI MBIIIIJICHUS.

OOyuenne wmareMaThke AT BO3MOXHOCTh pAa3BUBATh y OOYyYarOIIUXCS TOYHYIO,
panMoHaNbHYI0 M WH(GOPMATUBHYIO pedb, YMEHHE OTOMpaTh HanOoJiee MOJXOASIINE S3bIKOBBIE,
CHUMBOJIMUYECKHE, TpapuuecKue CpelncTBa JUIS BBIPAKEHUS CYXICHHH W HAIJATHOTO WX
IPEJCTaBICHNUS.

Heo6xoauMbpIM KOMIOHEHTOM 0O0I1Iel KyJIbTYpbl B COBPEMEHHOM TOJIKOBAHUU SIBIISIETCS
o011ee 3HAKOMCTBO C METOJIaMH IMO3HaHMS JECWCTBUTEIBHOCTH, MPEACTABICHUE O MpenMeTe U
METO/Ie MaTeMaTHKH, €ro OTJIMYMS OT METOJOB €CTECTBEHHBIX W T'yMaHHUTApHBIX HayK, 00
0COOEHHOCTSX MPUMEHEHHUsI MaTEeMaTUKU JJIsl pelIeHUs] HaAyYHBIX M MPUKIAAHBIX 3a7a4. Takum
o0pa3oM, MaTeMaTuyeckoe 00pa3oBaHNe BHOCUT CBOM BKJIaJl B (POPMHUPOBAHUE OOIEH KYIbTYpPbI
YeJIoBeKa.

N3ydyeHne MaTeMaTHMKH CHOCOOCTBYET 3CTETMYECKOMY BOCIHUTAHUIO  YEJIOBEKa,
NOHMMAHHUIO KpacoThl M  M3fLIECTBA MaTEeMaTHUYECKUX  PACCYKJIEHUH, BOCIPUSATHUIO
FeOMETPUUECKUX (GOPM, YCBOCHHIO HJIEU CUMMETPHUH.

[TpuoputeTHbiMH 1lenssMH 0OyueHHst MaTeMmatuke B 10 kimacce Ha 0a30BOM YpOBHE
ABIISIOTCA:

v' (popMHUpOBaHUE IIEHTPATBHBIX MATEMATHYECKUX MOHATHI (YHCII0, BEIMYHUHA, TEOMETPHYECKAst
¢urypa, nepeMeHHas, BEpPOATHOCTb, (QYHKIHMS), OOECHEUMBAIOIIMX IPEEMCTBEHHOCTh U
NEePCIEeKTUBHOCTh MATEMAaTUYECKOT0 00pa30BaHus 00ydarOIIUXCs;

v’ mojiBefieHHe OOYYAMOIIMXCS Ha JOCTYITHOM /IS HHUX YPOBHE K OCO3HAHHMIO B3aUMOCBSI3H
MaTeMaTUKH U OKPY’KAIOILEro MHUpa, MOHMMAaHWE MAaTeMaTUKHU KaK 4acTH OOIe KyIbTypbl
YeJI0BEUYECTBA;

v/ pa3BUTHE UHTEUIEKTYATbHBIX U TBOPYECKUX CIIOCOOHOCTEH OOYYArOMIUXCsI, MTO3HABATEIHHOM
AKTUBHOCTH, UCCJIEI0BATEICKUX YMEHMM, KPUTUYHOCTH MBILIUIEHUS, HHTEpECA K U3YUYECHHUIO
MaTEMAaTHKH;

v' popmupoBanre (DYHKIHOHATHLHOM MAaTeMATHYECKOW TIPAMOTHOCTH: YMCHHS Pacro3HaBaTh
MaTEMAaTHYECKHUE ACIEKThl B PEANBHBIX JXKM3HEHHBIX CUTyalMsX W IPU U3YYEHUU APYTUX
y4€OHBIX IIPEAMETOB, IPOSIBIICHUS 3aBUCUMOCTEN U 3aKOHOMEpPHOCTEH, (hOpMYIHMpPOBATh UX HA
A3BIKE MATEMaTUKH M CO3JaBaTb MAaTEMAaTUYECKUE MOJENH, IPUMEHATh OCBOCHHBIN



MaTeMaTUYeCKH  ammapar Uil  pPeIIeHHWs  MPaKTHKO-OPUEHTHPOBAHHBIX  3ajad,
WHTEPIPETUPOBATH U OIICHUBATH MOJYYCHHBIC PE3YIbTAThI.

OCHOBHBIMU JIMHUSMH cojepxaHusi maremaTuku B 10 kimacce siBisitotcs: «Yucna u
BBIUUCIICHUS», «Ajredpay («AnreOpandeckue BBIPAXKEHUS», «YPAaBHEHHS M HEPABEHCTBAY),
«Hauama wmaremaruueckoro anamm3a», «l'eomerpusi» («l'eomerpuueckue GUTYPBI U UX
CBOMCTBa», «/3MepeHHe reoOMEeTpUUECKUX BEIUYMH»), «BeposTHOCTh M cratucTukay. JlaHHbIS
JMHUY Pa3BUBAIOTCS MapaJlIeIbHO, KaXaasi B COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJTHAKO HE
HE3aBHUCHUMO OJIHA OT JPYrod, a B TECHOM KOHTaKTe M B3auMmojeicTBuu. Kpome sToro, mx
00BEIMHSACT JIOTMYECKass  COCTAaBJIAIOMIAs, TPAJAMIIMOHHO TIPHUCYIas MaTeMaTUKE U
MIPOHU3BIBAIONIAS BCE MATEMATHUECKUE KYPCHI U cojiepkaTenbHble TuHun. CHopMynmupoBaHHOE B
@I'OC COO TtpeboBanue «BIaJCEHUE METOJAMH JOKA3aTeIbCTB, AITOPUTMAMH PEIICHHs 3a/1a4,
yMeHHE (OPMYIUPOBATH OIPEACICHHS, AKCUOMBI W TEOPEMBI, MPUMEHSATh WX, IPOBOJUTH
JIOKa3aTeJIbHbIC PACCYXKACHUS B XOJIE PEUICHUs 33a]a4» OTHOCUTCS KO BCEM Y4E€OHBIM Kypcam, a
dbopMupOBaHUE JIOTHUECKUX YMEHUH paclpenesseTcss Mo BCEM rojaM OOy4YeHHsS Ha YpOBHE
cpemHero odmiero oopasoBaHus.

B cootBerctBun ¢ ®I'OC COO mareMarvka sIBIS€TCS OOs3aTENbHBIM IPEIMETOM Ha
JaHHOM YpoBHe oOpasoBanus. [Iporpammoii mo maTemaTuke HpeaycMaTPUBAETCS H3YyYEHUE
yuebHOoro mnpeamera «MaremaTuka» B paMKax TpEX yueOHBIX KypcoB: «Anredpa M Hayana
MaTeMaTU4YecKoro ananuzay, «l'eomerpusi», «BeposTHOCT, W craTucTUKay. DopMuUpoOBaHUE
JIOTUYECKUX YMEHHM OCYIIECTBISAECTCS HA MPOTSIKEHUU BCEX JIET O0y4eHHUs HA YPOBHE CPEIHETO
o01rero oopa3oBaHus, a SIEMEHTHI JIOTUKH BKIIIOUAIOTCSI B COJIEPKaHUE BCEX HA3BAHHBIX BBIIIEC
yueOHBIX KYpCOB.

Yuco yacos, it u3ydeHus marematiku B 10 kimacce — 170 gacoB (5 4acoB B HEEITIO).

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 MATEMATHUKE
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

W3yuenne MaTeMaTHKM Ha YPOBHE OCHOBHOIO OOIIero oOpa3oBaHMs HAlpaBIEHO Ha
JOCTH)KEHUE 00YYatOIMMHUCS TIMYHOCTHBIX, METAIIPEMETHBIX U IPEAMETHBIX 00pa3oBaTeIbHBIX
pe3yIbTaTOB OCBOECHUS y4eOHOrO IIPEMETA.

JIMYHOCTHBIE PE3VIJIBTATHI

JIMyHOCTHBIE pEe3ylbTaThl OCBOCHUS YydeOHOro mnpenmera «MaTemMaTuka» JOJKHBI
OTpa’kaTb TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOM
BHYTPEHHEH MTO3UIUEN JINYHOCTH, CACTEMOM IEHHOCTHBIX OPUEHTALIN, IO3UTUBHBIX BHYTPEHHHUX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
pacCIIMpPEHNE KU3HEHHOTO ONBITA U OIbITa JAEITEIBHOCTH B MPOLECCE PEAIM3alld OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEIbHOMN I€ATEILHOCTH, B TOM YUCJIE B YACTH:

1. rpaxmaHcKOro BOCIIUTAHUS:

e chOpPMUPOBAHHOCTh TpPaKIAHCKOM mo3unMu  oOydaromierocss Kak akTUBHOTO U
OTBETCTBEHHOIO UIEHAa POCCHMCKOro OOINECTBa, MNPEACTaBIEHUE O MaTeMaTHYECKUX
OCHOBax (YHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp TPa’kIaHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHl M APYroe), YMEHHE B3aUMOJAEWCTBOBATH C COLMATBHBIMU
UHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIMSIMH U Ha3HAYCHUEM;

2. MaTPUOTHYECKOTO BOCTIUTAHUS:



¢ c(hopMHUPOBAHHOCTh POCCUIICKON TPAKIAHCKON MACHTUYHOCTH, YBRKEHUS K MPOILIOMY U
HACTOALIEMY POCCHHCKOM MaTE€MaTHKH, LEHHOCTHOE OTHOLIEHUE K JOCTHIKCHHIM
POCCUICKHX MAaTEMATUKOB M POCCUMCKON MAaTEeMAaTHYECKOM IIKOJBI, MCIOIb30BAHUE 3THX
JOCTHD)KEHUH B IPYTUX HayKax, TEXHOJIOTUSX, Cepax IKOHOMUKH;

3. DyXOBHO-HPAaBCTBEHHOTO BOCIUTAHUS:

® OCO3HAHHME JIyXOBHBIX  IIEHHOCTEH  pOCCHIICKOro  Hapoja, CHOPMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHMs, JSTHYECKOIO IIOBEIEHHUSA, CBA3AHHOTO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTHKCHUM HAYKH U JEATEIbHOCTHIO0 YYEHOI0, OCO3HAHUE JIMYHOIO BKJIaAa
B IIOCTPOCHUE YCTOHYHMBOTO OyIyIIEro;

4. 3CTETUYECKOI0 BOCIIUTAHUSA:

® HCTETUYECKOE OTHOLICHHUE K MUPY, BKJIFOYasl 3CTETUKY MaTEMATUYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/ad, PELICHUH, pacCyKIEHUI, BOCIPUUMYMBOCTH K MaTeMaTHYECKUM
aCIIeKTaM pa3JIMYHbIX BUJ0B HCKYCCTBA;

5. (puzmyeckoro BOCIUTAHUS:

¢ c(OopMHUPOBAHHOCTh YMEHUS IPUMEHATh MaTeMaTHUECKUE 3HAHUSI B HHTEPECAX 3/I0POBOTO
u Oe3omacHoro o0pasa jKM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0POBBIO (3710pOBOE
nuTaHue, cOaJaHCUPOBAHHBIM PEXUM 3aHATHI M OTHAbIXa, peryispHas Qundeckas
aKTUBHOCTB),  ()M3MYECKOE  COBEPIICHCTBOBAaHWE  TPU  3aHATHSIX  CHOPTHUBHO-
0370POBUTEIBLHON JEATEIBHOCTBIO;

6. TpyIOBOIr0 BOCIUTAHUS:

® TOTOBHOCThH K TPYAY, OCO3HAHUE IICHHOCTH TPYHOJIIOOMS, HHTEPEC K Pa3InYHbIM cepam
po(hecCHOHANIBHOM JEATEIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKOW M €€ NPUIIOKEHUSIMU,
YMEHHE COBEpUIaTh OCO3HAHHbIM BbIOOp Oynymiedl mnpodeccun M peaan30BHIBATH
COOCTBEHHBIE >KM3HEHHBIE IUIaHbl, TOTOBHOCTb U CIIOCOOHOCTh K MaTEeMaTHYECKOMY
00pa30BaHUIO U CaMOOOPa30BaHUIO HA POTSXKEHUH BCEH AKHU3HU, TOTOBHOCTh K aKTUBHOMY
Y4YacCTHIO B PELLICHUU MPAKTHUYECKUX 3aa4 MaTEMAaTUYECKOM HAIIPaBJIEHHOCTH;

7. DKOJIOTUYECKOTO BOCIIUTAHUS:

e cOopMHUPOBAHHOCTH 9KOJIOTMYECKON KYJBTYDBI, NIOHMMAaHHE BIIUSTHUS
COLIMAJIbHOOKOHOMHYECKHUX IPOLIECCOB HA COCTOSTHUE IPUPOIAHOW U COLMAIBHOU Cpenbl,
0CO3HaHME TI00aILHOTO XapaKTepa HKOJIOTHYECKUX MPOoOIeM, OpHEHTAIHsI Ha TPUMEHEHHE
MaTeMaTHYeCKUX 3HAaHUM Ui pelleHus 3ajad B o00JacTh OKpy»Karolled cpensl,
IUIAHUPOBAHKUE TIOCTYIIKOB M OLICHKM MX BO3MOXHBIX IOCJHEICTBUN I OKpYXaroUleu
Cpensl;

8. IEHHOCTH HAyYHOTO MTO3HAHUS:

¢ CcOpMHUPOBAaHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HayKd M OOIIECTBEHHOW NMPAKTUKH, MOHMMAHHE MaTeMaTHYeCKOW HayKH Kak
cdepbl YemoBEUECKON AEATENbHOCTH, 3TANOB €€ Pa3BUTUS M 3HAYUMOCTH Ul Pa3BUTHA
IVBWIN3alMU, OBJIAJICHUE S3BIKOM MAaTEMaTUKH W MaTE€MaTH4eCKOW KyJbTYpOH Kak
CPEICTBOM MO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBIIATH MPOEKTHYIO U HCCIIE0BATENBCKYIO
JeSTeIbHOCTh MH/IMBUYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3VYJIbTATBI

B pesynbrate OCBOCHHMs TpOTpaMMBI 10 MaTeMaTHKE HAa YPOBHE CpEIHEro OOIIero
oOpazoBaHusi y oOydaromerocss OyayT chOpMUPOBaHBI METANpPEIMETHBIE PE3YIbTaThl,
XapaKTEPUBYIOIINECS  OBJIAJCHHEM  YHUBEPCAIBHBIMH  TO3HABATEIBHBIMUA  JCHCTBHSMH,



YHUBCPCAJIbHBIMH KOMMYHUKAaTHBHBIMU ,Z[GI\/'ICTBI/ISIMI/I U YHHUBCPCAJIbHBIMU PETYIATUBHBIMUA

IEUCTBUSIMU.

TIO3HABATEJIbHBIE YUEBHBIE JIEVICTBIU

bazoBrie
JIOTUYECKUE JIEVCTBUS

ba3oBrie
HUCCIIEI0OBATEIILCKUE
NENCTBUSA

Pabota c
uHpopmanuen

BBISABIIATD u XapaKTCPU30BaATh

CYIICCTBCHHBIC IMPpU3HAKH

MaTEMaTNYCCKHUX O6’beKTOB, HOHHTI/Iﬁ,

OTHOLIEHUH  MEXAYy  IOHATHUSIMH,
bopmynupoBarh onpeneneHus
MOHSATHUH, yCTaHaBJIUBAaTh
CYILIECTBEHHBIN [IpU3HAK
KJIacCu(PUKalluM, OCHOBAaHHS  JUIS

0000IIEHUST U CpaBHEHUS, KPUTEPHU
IPOBOAMMOTIO aHAJIN3a;

BOCIIPUHUMATh, (OPMYITUPOBATH H
peoOpa3oBbIBATh CYKICHUSA:
YTBEPAUTEIbHBIE W OTPULATEIBHEIE,
€IMHUYHBIE, YacTHble U  oOuIHe,
YCIIOBHBIE;

BBISIBIIATH MaTeMaTH4eCcKue
3aKOHOMEPHOCTH,  B3aMMOCBSI3M U
poTuBOpeuns B (akTax, JaHHBIX,
HaOMIONCHNUAX U YTBEPXKICHUSX,

[peaiarartb KpUTEPUU JUIsl BBISBICHUS

3aKOHOMEPHOCTEN U POTUBOPEYUIL;

C HCIIOJIB30BAHUEM
JNENYKTUBHBIX W

JIeJIaTh  BBIBOJIBI
3aKOHOB  JIOTMKH,
VMHJTYKTUBHBIX YMO3aKIIIOYEHUH,

YMO3aKJIFOUEHUI M0 aHAJIOTHUH;

MPOBOJUTH CaMOCTOSITENIbHO
JI0Ka3aTeabCcTBa MaTeMaTH9YeCKUX
yIBepXACHU  (mpssiMble U OT
MIPOTUBHOTO), BBICTPanBaTh

apryMeHTalu0, TPUBOJUTE MPUMEPHI
U KOHTPOpPUMEpPHI, OOOCHOBHIBATH
COOCTBEHHBIC CYXK/ICHUS U BHIBOJIBI;

BBIOMpPATh CIOCO0 permieHust ydeOHOM
3a/1a4uu

BAPUAHTOB

(cpaBHUBaTH  HECKOJIBKO

pelieHus,  BBIOMpPATH
HauOosee MOAXOAAIMI ¢  y4é€ToM
CaMOCTOSITEIILHO BBIJIEJICHHBIX

KpUTEPHEB).

UCIIONIB30BaTh BOMPOCHI KaK
HCCIIEI0BATENbCKU I
UHCTPYMEHT
dbopMyIupoBaTh
(buKcHpyroIIIe
POTHBOpEYNE,

II0O3HAaHHA,
BOIIPOCHI,

npobiemy,
YCTaHABIMBaTh HMCKOMOE U
JTaHHOE, ¢dbopmupoBaTh
THIIOTE3Y, apryMEHTHPOBATh
CBOIO TIO3UIINIO, MHCHHUE;
MIPOBOJIUTH CaMOCTOSITEIIEHO
CIUTAHUPOBAHHBIN
HKCIEPUMEHT,
UCCJIeJIOBaHUE o
YCTaHOBJICHHUIO
ocobOeHHocTeN
MaTeMaTUUECKOTO OOBEKTA,
SIBJICHUS, nporecca,
BBISIBJICHUIO 3aBUCUMOCTEMN
MEXTY 0o0beKTaMH,
SBIICHUSIMU, TPOLIECCAMU;
CaMOCTOSITENILHO
dbopmynupoBarh 0000IICHHS
W BBIBOABI IO pe3ylibTaTam
MPOBEIEHHOTO HAOIOICHNA,
WCCJICIOBAHMSI,

JOCTOBEPHOCTb

OLICHUBATH

MONyYEHHBIX PE3YJbTATOB,
BBIBOZIOB U 00OOIIECHMIA;

MMPOTrHO3UPOBATH
BO3MOXHOC€ Pa3sBUTHC
nmpomnecca, a TaK¥XKE

BBIJIBUTATh TPEIANOIOKEHUS
0 €ro pa3BUTHH B HOBBIX
YCIIOBUSIX.

BBISIBJIAITh  1€(DULIUTHI
uHpOpMaIuy,
JTAaHHBIX,
HEOOXOAUMBIX TUTSE
OTBETa Ha BONPOC U
JUTS PELICHUS 3a]1a4H;
BBIOMPATH
UH(POPMAITUIO
UCTOYHHKOB
Pa3IMYHBIX
aHaJM31UPOBATh,
CHCTEMaTU3UPOBaTh H
UHTEPIPETUPOBATDH
UH(POPMAITUIO
pa3JIMYHbIX BHUJOB MU
(dhopM TpenCcTaBIICHUS;
CTPYKTYpUpPOBATh
nH(popMaIuio,
NOpeACTaBIATh €€ B
pasnuuHbIX  (popmax,
WITIOCTPUPOBATh
rpaduyecky;
OLICHUBATh

nus3

THUIIOB,

HAJIE)KHOCTh
nHpopMauu o
CaMOCTOSATENEHO
cOpMYITUPOBAHHBIM
KPHUTEPUSIM,
chopMyITUPOBAHHBIM
CaMOCTOSITEIIBHO.




NpEaACTaBIIATL PC3YJIbTAThI

pelmicHusd 3aJaqu,

0COOEHHOCTEH ayTUTOPHH.

HKCIIEPUMEHTA,

KOMMYHUKATHWBHBIE YHUBEPCAJILHBIE YUEBHBIE JTEMCTBUS:

BOCIIPHUHHUMATH U JOPMYIIUPOBATE CY)KICHHS B COOTBETCTBHH C YCIOBUSAMHU U IEISIMU OOIIECHUS,
SICHO, TOYHO, TPAMOTHO BBIpaXkaTb CBOIO TOYKY 3PEHHUSI B YCTHBIX W MHUCHMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS 10 XOAY PEIICHUs 33]]a4i, KOMMEHTHPOBATh MOJYYEHHBIN Pe3yibTar;
B XOl€ OOCYXIEeHHUs 3alaBaTb BOIPOCHI IO CYIIECTBY OOCYKJaeMOW TeMbl, MpoOIeMbl,
pelaeMoil 3a1a4un, BbICKa3bIBaTh UEH, HAICJIEHHBIE HA TIOUCK PEIICHUs, COMOCTABIATH CBOU
CYXJICHUS C CYXKICHHUIMH JPYTUX YYaCTHUKOB JHAJIOTa, OOHApY>KUBATh Pa3iHyne U CXOJCTBO
MO3UIUH, B KOPPEKTHOM (hopme HOopMyIHpoBaTh pa3HOIIIACHs, CBOU BO3PAKEHUS;

WCCIEIOBAHMS, TMPOEKTA,

CaMOCTOSITENIbHO BbIOMpaTh (opMar BBICTYIUIGHHS C Y4€TOM 3ajad TMpPE3CHTAlMU |

PEI'VJIITUBHBIE YHUBEPCAJIbHBIE YUEEHBIE JJEMCTBUS

Camoopranuzanus CaMOKOHTpOJIB, CoBMecTHas 1€ TeNbHOCTh
SMOLMOHAIbHBIM HHTEJUIEKT
COCTaBIIATh IUIaH, | BIAJIETh HaBBIKAMH | IOHUMAaTh M HCIOJB30BAThH
ITOPUTM pelIeHus | MO3HABATENbHOM  pe(IIeKCHH | MPEeUMYIIecTBa  KOMAaHIHOH |
3aja4uy, BBIOMPATH | KAK OCO3HAHMS COBEPIIAEMBIX | HHIUBUAYAJIbHONH paboOTHl  IpH
crnoco0  pemeHus C | IeHCTBHIA ¥ MBICIHUTENIBHBIX | PEHICHUN y4eOHBIX 3ajad,
yu4€TOM  WMEIOMIMXCA | MPOIECCOB, HX pE3yNbTaroB, | IPHHAMATh 1EJb  COBMECTHOU
pecypcoB U | BIAJIETh crioco0amu | 1esTeNbHOCTH, IUTAHUPOBATh
COOCTBEHHBIX CaMOIIPOBEPKH, CaMOKOHTPOJIS | OPraHU3aLUI0 COBMECTHOH
BO3MO)KHOCTEH, nporiecca u pesynbTara | paboThl,  pacHpenessTb  BUIbI
apryMeHTHPOBaTh U | pelieHus MareMaTu4eckoil | pador, JIOTOBapUBaThCH,
KOPPEKTUPOBATh 3aj1a4m; o0CyXIaTh TPOLECC U Pe3yibTar
BAPUAHTBl DPEIICHUN C | NPEABUICTH TPYAHOCTH, | pabOThl,  0000IIaTh  MHEHUs
ya€ToM HOBOH | KOTOpblE MOTYT BO3HHKHYTH | HECKOJIBKUX JIFOICH;
nH(pOpMALINH. NIPY pEIIeHUH 33/1a91, BHOCHTD | y4aCTBOBAaTh B TPYITIOBBIX
KOPPEKTHUBBI B ICATENBHOCTb Ha | hopmax paboTbl  (0OCYKIeHMS,
OCHOBE HOBBIX OOCTOSITENIBCTB, | OOMEH  MHEHHMH,  «MO3rOBBIE
JAHHBIX, HAlJIEHHBIX OMIMOOK, | IITYpMbI» U WHBIE), BBIIOIHSATH
BBISIBJICHHBIX TPYAHOCTEHH; CBOIO 4acThb paboThI u
OIICHUBATh COOTBETCTBHE | KOOPIUHHPOBATH CBOM JICHCTBHS C
pe3ynbrara Iefd ¥ YCIOBHUSM, | IPYTUMH ~ WICHAMH  KOMaHJIbI,
OOBSICHATH MPUYHMHEI | OIICHUBATh  Ka4eCTBO  CBOETO
JOCTH)KEHUS WIN | BKJIaJla B OOIIMH TPOAYKT IO
HEJIOCTHXKEHHUS ~ Pe3YJbTaToOB | KpUTEPHUSIM, CPOPMYIMPOBAHHBIM
JeSITeTbHOCTH, HAaXO/UTh | YYaCTHUKAMH B3aHMMOJICHCTBUS.
ommOKy,  JaBaTb  OLIEHKY
pUOOPETEHHOMY OTIBITY.

ITPEMETHBIE PE3YJIbTATEI

[IpenMeTHbIE pe3yabTaTHl OCBOSHHS MPOTPAMMEI 110 MaTeMaTHKe Ha 0a30BOM YpOBHE Ha
YPOBHE CpeAHET0 00IIero 00pa30BaHUs MPEICTABICHBI 110 T0/1aM 00YyUeHHUs B paMKax OTACIbHBIX
y4eOHBIX KYpPCOB B COOTBETCTBYIOIIUX pa3/eiiax MporpaMMbl IO MaTeMaTHKe.



OEJIEPAJTBHAS PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA 1
HAYAJA MATEMATHYECKOI'O AHAJIM3A»

HHOACHUTEJBbHAA 3AIINCKA

VYuebublii Kypc «Anredpa M Hayaja MaTEeMaTHYECKOTO aHAJIM3a» SBISETCS OJHUM H3
HanOoJiee 3HAYUMBIX B IpOrpamMMe CpeJHEero oomiero o0pa3oBaHUs, IMOCKOJBKY, C OIHOMN
CTOPOHBI, OH 00ECIIEUNBAET HHCTPYMEHTAIbHYIO 0a3y /Il U3yUEHUs BCEX €CTECTBEHHO-HAYUHBIX
KYpCOB, a C JPYroil CTOPOHBI, (POPMHUPYET JIOTUIECKOE U a0CTPAKTHOE MBIIUICHHUE 00YJatOINXCs
Ha ypOBHE, HEOOXOAMMOM JUIsl OCBOCHHUS Y4EOHBIX KYypcOB HMH(pOpPMATHUKH, OOLIECTBO3HAHMI,
UCTOPUH, CIIOBECHOCTH. B pamkax yueOHOro kypca «AiredOpa M Hayala MaTeMaTHYECKOrO
aHaIu3a» o0ydYaroIuecs: OBJIAZIEBAIOT YHUBEPCAIbHBIM A3BIKOM COBPEMEHHOH Hayku, KOTopas
(bopMynHupyeT CBOM TOCTHXKEHHS B MaTeMaTHUeCcKoi (opme.

VYuebHblil Kypc anreOpbl U Hadajdl MaTeMaTHYECKOro aHajM3a 3aKJIa/JbIBA€T OCHOBY JJIs
YCIICIIHOTO OBJIAJICHHUS 3aKOHAMH (DPU3UKH, XUMUH, OMOJIOTHUH, TOHUMAaHUSI OCHOBHBIX TE€HICHITUH
HKOHOMHKH U OOIIECTBEHHOH KU3HU, ITO3BOJISIET OPUECHTUPOBATHCS B COBPEMEHHBIX IIU(PPOBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHAX, YBEPEHHO HCIOJIb30BaTh MX B IIOBCEJAHEBHOM XU3HU. B TOXKE
BpeMsl OBJIa/ICHUE aOCTPaKTHBIMM U JIOTMYECKHU CTPOTMMH MaTEeMaTHUYECKMMM KOHCTPYKLHUSMU
pa3BUBaeT yMEHHE HaXOJAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH YTBEPXKICHMS,
UCMOJIb30BaTh O00OOIIEHNE M KOHKPETH3aluio, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHUPYET
KpPEaTUBHOE M KPUTHUYECKOE MBIIUICHHE. B Xo1e n3ydenus anreOppl U Hayaja MaTeMaTHYECKOro
aHajM3a Ha ypPOBHE CpEeAHEro odmero odpa3zoBaHus OOydaroIMEcs IOJy4YarOT HOBBIA OIBIT
pelleHHs NPUKIATHBIX 33]a4, CAMOCTOSTEIbHOTO IIOCTPOEHUS MAaTeMaTU4YEeCKUX MoJenen
peaIbHBIX CUTyallui M HHTEpIpEeTaly IOJIyYEHHBIX pELICHHH, 3HAKOMATCS C MpUMEpaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEM B MpuUpOje, HayKe M B MCKYCCTBE, C BBIJAIOLIUMUCS
MaTeMaTUYECKUMHU OTKPBITUSIMU U UX aBTOPaMH.

VYuebHblil Kypc anreOpbl M Hadajdl MaTeMaTUYECKOro aHanu3a o0JiaZjaeT 3HAuYUTEIbHBIM
BOCIIUTATEIbHBIM TOTEHIIMATIOM, KOTOpBIH pealu3yeTcss Kak depe3 Yy4yeOHBIH MaTepua,
CHOCOOCTBYIOUIMH (HOPMUPOBAHHIO HAYYHOI'O MUPOBO33PEHUS, TaK U Yepe3 cretupuKy yueoHon
NeSITeIbHOCTH,  TpeOylomel  CaMOCTOSITEIbHOCTH,  aKKypaTHOCTH,  MPOJIOJKUTEIbHOM
KOHIEHTPAllM BHUMAaHUS U OTBETCTBEHHOCTH 32 MOJYyYEHHBIN pe3ysIbTar.

B ocHoBe Meronuku oOydeHusi anreOpe M HayajllaM MaTEeMaTHMYECKOIro aHallu3a JIEKUT
JeSITeIbHOCTHBIN PUHIUI O0yUYEHUSI.

B crpyktype mporpamMmbl mo anreOpe M HadajaM aHajlu3a BBIAEISIOTCS CIEAYoIne
coJlep’KaTebHO-METOANYeCKre JUHUM: «Uucna U BeUUCHEHUS», «DyHKuMM U rpaduxmm,
«YpaBHEeHUs U HepaBeHCTBa», «Hauana matemarnueckoro aHanusa», «MHOXKECTBA U JIOTHKa.
Bce ocHOBHBIE cOEPKATETBHO-METOANYECKUE JIMHUM HU3Y4arOTCS HA MPOTSHKEHMM IBYX JIET
o0y4yeHHsI Ha YpOBHE CpelHero oOIero oOpa3oBaHUs, €CTECTBEHHO JOMOJIHAA JAPYr Apyra u
MOCTETNIEHHO HACHIIAsiCh HOBBIMH TeMaMM U pazzaenamu. [laHHbIM ydyeOHBI Kypc sBIseTcs
MHTETPaTUBHBIM, IOCKOJBbKY OObequHSEeT B cebe colepiKaHWe HECKOJbKMX MaTeMaTHYeCKHUX
JTUCIUIUINH: anre0pa, TPUTOHOMETPHS, MaTeMaTHUECKUI aHaTTN3, TeOprs MHOXKeCTB U apyrue. [1o
Mepe TOro Kak 00ydJaroIiuecs OBJa/JeBalOT BCE OoJiee MMPOKUM MATEMAaTHYECKUM alapaToM, Yy
HUX TI0CJIEI0BaTENIbHO (OPMHUPYETCS U COBEPIIEHCTBYETCS YMEHUE CTPOUTHh MAaTeMaTHYECKYIO
MOJIENIb peabHON CUTYalluH, PUMEHATh 3HAHUS, NOJY4YeHHBIE B yueOHOM Kypce «Anredpa u
Hayaja MaTeMaTU4YecKOro aHaluMu3a», A pelIeHHs CaMOCTOSTENbHO CHOPMYIMPOBAHHON
MaTeMaTUYECKOH 3a7auu, a 3aTeM HHTEPIIPETUPOBATH MOJTYUEHHbBIN pe3yNbTar.



CopepxarenpHO-MeTONMYECKass  JMHUS  «Yucna W BBIYUCIEGHHS» — 3aBepllaeT
(dopMHpOBaHHE HABBIKOB HCIOJIB30BAaHMS JICHCTBUTENBHBIX YHCEI, KOTOpOE OBLJIO HAa4aTo Ha
YpOBHE OCHOBHOTO 00Iero odpazoBanus. Ha ypoBHe cpeaHero oOiero ooOpa3oBaHus 0coOoe
BHUMaHUE yaensiercs (pOPMUPOBAHUIO MPOYHBIX BBIYMCIMTEIHHBIX HABBIKOB, BKIIOYAMOIIUX B
ce0sl MCTI0JIb30BaHUE PA3JIMYHBIX (POPM 3aMUCH JCHCTBUTEILHOTO YHUCIA, YMEHHE PAallMOHAIBHO
BBIMIOJHATh JCWUCTBUA C HUMH, JejaThb NPUKUIKY, OLEHHUBaTh pe3ynpTaT. OOyuaromiuecs
MOJIy4alOT HAaBBIKU MNPUOMMKEHHBIX BBIYUCICHUHN, BBIMOJIHEHUS JIEUCTBUH C 4YHCIIaMH,
3alKUCaHHBIMU B CTaHJIAPTHOM (HOPM €, UCIIOJIb30BaHUSI MaTEeMaTHUYECKUX KOHCTAHT, OLCHUBAHUS
YHCIIOBBIX BbIPAKECHUH.

CopepxarenpHas TMHUS «Y paBHEHUS U HEPABEHCTBA» PEAIN3yeTCs Ha IPOTSAKEHUU BCETO
00y4YeHHs Ha YPOBHE CpEJHET0 00IIero 00pa3oBaHusl, HOCKOJIBKY B KaXI0M pa3zesie MporpaMmbl
IPEIYCMOTPEHO PELICHHE COOTBETCTBYIOIMX 3aaad. OOyuaromuecs: OBIAJAECBAIOT Pa3IMYHBIMU
METO/JaMH  pEIIeHUs  UENbIX, palUOHAIBHBIX,  HPPAMOHAIBHBIX,  IOKA3aTENIbHBIX,
jorapu(pMUUECKUX U TPUTOHOMETPUUECKUX YPaBHEHUH, HEPABEHCTB U UX cucTeM. [lonydeHHbIe
YMEHHsI UCHOJIB3YIOTCS TMPU HCCIENOBAHUU (DYHKIMN C TMOMOIIBIO MPOU3BOJHON, PEIICHUU
MPUKIAIHBIX 33724 U 33/1a4 Ha HaXOXKJCHHE HAauOOJBbIINX M HAaUMEHBIINX 3HAaYeHUH (yHKUIUU.
Jannast comeprkarenbHasi TUHUS BKJIIOYaeT B ce0s Takke (GOpMUPOBAHHE YMEHUH BBIIOJIHATH
pacuérel 1o (Gopmynam, npeoOpa3oBaHUS LENbIX, PAIHMOHAIBHBIX, HPPALUOHAIBHBIX |
TPUTOHOMETPUYCCKHUX BBIPAKEHUH, a TAaK)KE BBIPAKCHUMU, COJCPKAIIUX CTCIICHU U JIOTAPH(MBIL.
bnarogapss u3yudeHuro ajireOpandyeckoro Marepuaiga IPOUCXOIUT JalbHEWIlee pa3BUTHE
AITOPUTMUYECKOTO W aOCTPAKTHOTO MBIIUICHUS OO0y4arommxcs, (OPMUPYIOTCS HABBIKU
JNENYKTUBHBIX  pPacCyKIeHWil, paboThl ¢ CHUMBOJIBHBIMH  (opmMamu, MpeAcTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B BHJE PAaBEHCTB M HEpPaBEHCTB. AnreOpa mpeanaraer
s deKkTUBHbBIE MHCTPYMEHTHI JJISl pPEUIeHHsS MPAKTUYECKUX U eCTECTBEHHO-HAyYHBIX 3ajad,
HaTJISTHO IEMOHCTPHUPYET CBOM BO3MOXKHOCTHU KaK SI3bIKa HAYKU.

CopepxarenpHO-MeTOAUYECKAsT MTUHUS «DYHKIMHM U TpaQUKH» TECHO IMEperieTaeTcs ¢
JPYTMMH JIMHUSMHU Y4€0HOT0 Kypca, IOCKOJIbKY B KAKOM -TO CMBICIIE 3a/1a€T M1OCJIEJ0BATEIbHOCTD
u3ydeHuss Mmarepuana. V3ydeHwe CTENmeHHOH, TMOKa3aTeNbHOU, JiorapudmMuveckol u
TPUTOHOMETPHUCCKHUX (DYHKITUH, IX CBOMCTB U rpapKOB, UCIIOIH30BAHIE (PYHKIIHHA JIJIST PEIICHUS
3a/1a4 U3 IpYrux yueOHbIX MPEIMETOB U peaIbHOM XKU3HU TECHO CBA3aHO KaK C MAaTEMATUYECKUM
aQHAJIM30M, TaK U C pellIeHHeM ypaBHEHHH 1 HepaBeHCTB. [Ipu aToM GoJbIlIoe BHUMaHUE YAETISETCS
(GbOopMUPOBAHUIO YMEHHUS BBIpaXkKaTh (hOpMyJIaMy 3aBUCUMOCTH MEX]Y Pa3IMUHBIMH BETHUYNHAMH,
MCCIIEIOBATh MONYYeHHbIE (PYHKIIUU, CTPOUTHh UX Tpaduku. Matepuan conep:kaTelbHONH JTMHUN
HAIleJICH Ha pa3BUTHE YMEHUN W HAaBBIKOB, MO3BOJSIFOIIMX BBIPAXKATh 3aBHCHMOCTH MEXKIY
BEJIMYMHAMU B pa3IU4HON (hopMe: aHaTUTHUECKOH, rpaduueckoi U ciaoBecHO. Ero u3yuenue
CIOCOOCTBYET pa3BUTHIO aAJITOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIICHHIO W
KOHKPETH3aI1H, HCIIOJIb30BAaHUIO aHATOTHIA.

CopepxarenpHas uHusA «Hauana MaTemMaTHuecKOro aHajln3a» MO3BOJISET CYIIECTBEHHO
pacIIMpUTh KPYT KaKk MaTeMaTUYECKUX, TaK M MPUKIAIHBIX 331a4, JOCTYIHBIX 00yJaroIIUMCs, Y
KOTOPBIX MOSIBISIETCSI BO3MOKHOCTh UCCIIEIOBATh U CTPOUTH rpaduku GyHKIUN, OMPEaeNnaTh HX
HauOOJIbIIIMEe U HAUMEHbBINNE 3HAYEHUS, BBIYUCIATD IIomaan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTH M ycKopeHHs IpoueccoB. CoaepkaTesbHas JUHAS OTKPHIBAET HOBBIE BO3MOXHOCTH
MOCTPOCHUS MAaTEMaTUYECKUX MOJIeNIel peallbHbIX CUTYallMi, HAX0KICHUS HAWTY4ILEero peleHus
B NPUKIATHBIX, B TOM YHCJE COLMAIBHO -I)KOHOMUYECKHUX, 3ajayaXx. 3HAKOMCTBO C OCHOBaMH
MaTEeMaTHYECKOT0 aHaju3a CIoCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (HOPMATBHO-IOTHYECKOTO U
KpEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pAClO3HAaBATh MPOSIBICHUS 3aKOHOB



MaTeMaTHKH B HayKe, TEXHUKE U ucKyccTBe. OOyyaronyecs y3HaloT O BBIAAIOIINUXCS pe3yIbTaTax,
MOJIYYEHHBIX B XOJI€ Pa3BUTHS MAaTEMaTUKH KaK HayKH, U UX aBTOpax.

ConepxarenbHo-MeToIMUECKast TUHUS «MHOXKEeCTBa U JIOTMKa» B OCHOBHOM ITOCBSIIIIEHA
AJIEeMEHTaM TEOPUH MHOKECTB. TeOopeTHKO-MHOXKECTBEHHbIE MTPEACTABICHUS IPOHU3BIBAIOT BECh
KypC IIKOJIBHOW MaTEeMAaTHKU U MPEIaraloT Hauboiee YHUBEPCATbHBINA SI3bIK, 00BEIUHSIIOMUI
BCE pa3lenbl MaTeMAaTHUKM M €€ MPUIIOKEHHM, OHU CBS3BIBAIOT pPA3HbIE MaTeMaTHYECKUE
JUCIUIUIMHBL B efnrHoe 1enoe. [1oaToMy BakHO JaTh BO3MOXKHOCTH O0YyYarolieMycsi HOHUMATh
TEOPETHUKO-MHOKECTBEHHBIA SI3bIK COBPEMEHHOM MATEMATHMKH M HCIOJIb30BaTh €ro s
BBIPAKEHHS] CBOMX MBICIIEH.

B yueOHOM Kypce «Anredpa v Hayaja MaTEMAaTUYECKOT0 aHAJIM3a» MPUCYTCTBYIOT TaKkKe
OCHOBBI MaTEMaTHYECKOTO MOJICIUPOBAHUS, KOTOPBIE MPHU3BaHbI CPOPMUPOBATH HABBIKU
IIOCTPOEHHUS MOJIEJIEN peaJIbHbIX CUTYAllUi, NCCIEN0BaHUs 3TUX MOJIENEN ¢ IOMOILBIO anmapara
anreOpbl ¥ MAaTEMaTHYCCKOTO aHalW3a W WHTEPIPETAIMH IOJYYCHHBIX PEe3yNbTaToB. Takue
3aJjaHus BIUIETEHBI B KaXKIBI M3 pa3lielioB MPOTrpaMMbl, MOCKOJIbKY BECh MaTepuan y4yeOHOro
Kypca IIMPOKO HCIONb3YEeTCS IJsl PELIEHUs NPUKIAaAHBIX 3anad. IIpu pemeHun peanbHBIX
MPaKTUYECKUX 3a7ad oOydaroliuMecs pa3BUBAIOT HAOIIOJATeNbHOCTh, YMEHHE HaXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOJIB30BATh AHANIOTHIO, 0000IIAaTh U KOHKPETHU3UPOBAThH
npobnemy. JlesTenbHOCT 1O (HOPMUPOBAHUIO HABBIKOB pEIICHUS MNPUKIAJAHBIX 33134
OpraHu3yercsi B TIpolecce H3Y4YeHHsT BCeX TeM YYeOHOro Kypca «Anredpa W Havana
MaTEMaTUYECKOT0 aHaIn3ay.

Uucno yacoB st m3ydeHUss y4eOHOTO Kypca «Airebpa M Hayala MaTeMaTH4YeCKOTO
ananu3a» B 10 kimacce — 68 yacoB (2 yaca B HEJIENIO).

COJAEP/)KAHUE OBYYEHUA

Yucna v BIYUCICHUS

Panmonanehple uyucna. OOBIKHOBEHHBIE M JAECATHYHBIE JIpOOM, TPOLEHTHI, OECKOHEUHBIE
nepuoguyeckue  apodu. Apudmernueckue omepauMM ¢ palMOHAIBHBIMH  YHCIaMH,
npeoOpa3oBaHusl YMCIOBBIX BblpaxkeHUH. IlpumeHeHue apoOell M NPOLIEHTOB A pPELICHUs
MPUKIIAIHBIX 33124 U3 Pa3IU4HbIX OTPACIICH 3HAHUU U PEAIbHOU KU3HH.

JeiicTBuTenpHble uncia. PanonanbHble 1 UppallMOHAIbHBIE YKca. ApuMeTHUecKrue onepaluu
C IelicTBUTENbHBIMU yncaamMu. [IpubnnxEHHbIE BEIYUCIIECHNUS], TPpaBUIa OKPYTJIEHUS, IPUKHUIKA U
OLICHKA PE3yJIbTaTa BIUUCICHUMN.

Crenenr ¢ menbiM TmokazateneMm. CraHmapTHas (opma 3amucu  JEHCTBUTEIBHOTO YHCIIA.
Hcnonp3oBanne mnonxonsmed (opmbl 3amucu  JEHCTBUTENBHBIX YHMCET s pelieHus
MIPaKTUYECKUX 3a/1a4 U IPECTaBICHUs JaHHBIX.

Apudmernueckuil KOpeHb HaTypalbHOW cTeneHu. JleficTBuA ¢ apupMETHYECKUMH KOPHSIMHU
HAaTypaJIbHOM CTEIICHHU.

CuHyC, KOCMHYC M TaHI'€HC 4YHCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHMHYC, apKTaHI€HC
YHUCJIOBOTO ApPIyMEHTA.

YpaBHEHHS 1 HEPABEHCTBA.

ToxzaecTBa 1 TOXKECTBEHHbIE IPEOOPA30OBAHUSI.

[IpeoOpazoBaHne TPUTOHOMETPUYECKUX  BbIpakeHUl. OCHOBHBIE TPUTOHOMETPHUUYECKHE
bopmyIbL.

YpaBHeHUe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHCTBa. MeTo1 HHTEpBAJIOB.
Pemenune nensix U ApoOHO-PAIMOHAIBHBIX YPABHEHUH U HEPABEHCTB.

Pewienne nppanioOHaIBHBIX YPABHEHUN U HEPABEHCTB.



Pelienne TpuroHOMETPUYECKUX YPaBHEHUH.

[IpumeHeHrHEe ypaBHEHMH M HEPABEHCTB K pELICHUI0 MaTEeMaTHMYECKUX 3aJad M 3aJad u3
Pa3IMYHBIX 00JIaCTe HAYKU U peabHON KU3HH.

OyHKIUYU U TpadUKH.

Oyuk1us, crnocods! 3ananus Gyaxmun. I'padux Gynxmnum. Bzanmuo obpatHblie GyHKIHH.
Ob6nacte ompeneneHuss U MHOXecTBO 3HaueHud ¢ynkuuu. Hymu ¢ynkuuu. [IpomexyTtku
3HAKOIOCTOSHCTBA. UETHBIE 1 HEUETHDBIE (PYHKITUH.

CrenenHas GyHKIIMS C HATYPAJIBHBIM U I1EJIBIM TTOKa3atesieM. E€ cBolicTBa u rpaduk. CBolicTBa
rpaduk KOpHS N-0il CTEneHu.

Tpuronomerpudeckas OKpYXKHOCTb, ONPEACICHUE TPUTOHOMETPUYECKHX (YHKIHMH YHCIOBOTO

apryMeHTa.
Hagana MaTeMaTHueckoro aHaimsa.

ITocaemoBaTeIbHOCTH, CIIOCOOBI 3aJIaHus MOCJICIOBATCILHOCTEHA. MonoToHHBIE
MMOCJICIOBATEILHOCTH.

ApudmeTrndeckass U reomMeTpudeckas mporpeccuu. beckoHeyHo yObIBaroiasi reoMeTpuyecKas
nporpeccusi. Cymma 6€CKOHEUHO yOBIBAIOIIEH reoMeTpuuecKoil mporpeccuu. @opmyna CI0KHBIX
MPOLIEHTOB. Vcrosib30BaHME POTrPECCUU ISl PEILICHUS PeATIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa.
MHoecTBa 1 JIOTHKA.

JnarpaMmbl [Ipumenenue

TCOPCTUKO-MHOKCCTBCHHOT'O aIrrmapara [JIs1 ONHMCaHHA PCAJIbHBIX IPOLCCCOB U HBHGHHﬁ, npu

MHOXecCTBO, oOIepanuud HaJ MHOXECTBAMH. Oiinepa-BenHa.

pelIeHNH 331249 U3 APYruX YIeOHBIX TPEIMETOB.
Omnpenenenue, Teopema, CiIeICTBUE, 10Ka3aTEIbCTBO.

TEMATHUYECKOE IINTAHUPOBAHUE

Temaruueckue 010xku, | OCHOBHOE coep:KaHue OcHoBHBIC BU/bI 1eATEJIbHOCTH
TeMblI ol0yuarommxcst

MHoxecTBa MHuoxectBo, onepauuu | Mcnons3oBars TEOPETHKO-

PANMOHAJIBHBIX H | HaJ MHOKECTBAaMH. | MHOKECTBEHHBIH anmapar i OIUCaHHsI

el CTBUTEIbHBIX Juarpammbl Dlinepa- | Xxo/1a pelIeHus] MaTeMaTnyecKux 3aad, a

qucesl. BenHa. TaK)K€ PEAJIbHBIX MPOLIECCOB U SIBICHUH,

PauuonanbHbIe PanmonanpHple  4ucna. | MM pelIeHUHU 3a]1ad U3 APYTrux y4eOHBIX

YPaBHEHHS n | OOBIKHOBEHHbBIE U | IPEIMETOB.

HepaBeHcTBa (14 1) JIECSITUYHBIE npobwu, | OnepupoBarb MTOHATUSIMH:
IPOIIEHTHI, OECKOHEUHBIE | PAllMOHATBHOE YHCIIO, NEHCTBUTENbHOE
nepuoAnyYecKue ApoOU. | YUCIo, OOBIKHOBEHHAS IpoOb,
Apudmernueckue JeCATUYHAs IpoOb, IIPOLIEHTHI.
orepanuu ¢ | Bemmonuats apudmerndyeckue onepanuu
palnoHaIbHBIMU C palMOHAIBHBIMU U JI€HCTBUTENBHBIMU
YHClIaMH, YyycliaMu; MPUOIMKEHHBIE BBIYUCIICHUS,
npeoOpa3oBaHus HCIIOJIb3Ys ITpaBHJIa OKpyIiieHus. [lenars
YHUCIIOBBIX  BBIPAKEHHH. | IPUKUIKY M OLEHKY  pe3yJbrara
[Ipumenenue apoOel U | BHIYUCICHHM.

IIPOLIEHTOB Uil pemieHus | OnepupoBarh MNOHATUSAMHU: TOXKIECTBO,
NPUKIAIHBIX 33434 U3 | ypaBHEHHE, HEPaBEHCTBO; ILelNoe U
pa3IMYHbIX oTpaciiell | palOHaJIbHOE YPaBHEHHUE,
3HAaHUW W peajibHOW | HEPABEHCTRBO.

JKU3HU. BoimonuATe mpeoOpa3oBaHUs LENbIX U
JleliCTBUTENIbHBIC YHCIIA. | PAIMOHAIBHBIX BHIPAYKEHUI.




PanmonanbHbIE u
MppaLMOHANIbHBIE YHCIIA.
Apudmernueckue
onepamuu C
JENCTBUTENbHBIMU
YHUCIIAMH.
[TpubnmxEHHbBIC
BBIYHCIICHUS,  MpaBHIIa
OKPYIJICHUS, TPUKHUIKA U
OIICHKa pe3yJibTara
BbIUHCIeHUN. ToxkmecTBa
u TOK/JICCTBEHHbIE
npeoOpa3oBaHus.
YpaBHeHuE,
YpaBHEHHS.
Hepagencrso,
HEPaBEHCTBA.
WHTEPBAJIOB.
LEJTBIX "
paroHaIbHBIX
YpaBHEHUM U HEPABEHCTB

KOpEHb

pelieHune
Merton
Pemenne
JIpOOHO-

Pemrare  OCHOBHBIC
HPppaLOHAIBHBIX
HEPaABEHCTB.
[IpuMeHATH pallMOHANIBHBIE YPABHEHUS U
HEpaBEHCTBA TS perieHus
MaTeMaTUYEeCKMX 3aJad M 3aJad U3
pa3IMYHBIX 00JIacTel HAyKH U peaIbHOM
KU3HNU

TUNBl  LIEJIBIX
YpaBHEHUH u

DyHKUUHA U TpaduKu.
CreneHp ¢ HeJbIM
nokasareseM (6 4)

OyHKIWA, CIIOCOOEI
3a1aHus byHKIHH.
B3aumHO oOparHble
byukumu. ' padux

(GYHKIMH.
OOnacTp omnpeneneHus u

OmnepupoBarh MOHATUAMHU: (HYHKIHS,
crocoObl 3alaHus (QYHKIUH, B3aUMHO
oOparHbie byHKIHH, o0acth
OIIpeNIeJIeHUs] M MHOXKECTBO 3HaueHUi
¢byHKMH, rpadguk GyHKINN; Y4ETHOCTD U
HEYETHOCTh (DYHKIMM, HYITU (YHKIHUH,

MHOXXECTBO  3HAUEHUH | MPOMEXKYTKH 3HAKOIIOCTOSHCTBA.
byHKIUH. Hynu | BeimonusaTe npeoOpa3oBaHus CTENIEHEH ¢
¢ynkuuu. IIpomexyTKu | 1enbIM MoKa3areaeM.
3HAKOIIOCTOSIHCTBA. Hcnonb3oBarh  CTaHIApTHYIO  (GopMy
Yérgple ©W  HEYETHEIE | 3allMCHU JIEHCTBUTEILHOIO YUCIIA.
¢ynkuuu. Crenenp ¢ | @opmynupoBaTh M MIUIIOCTPUPOBATH
LEJIBIM MokasarejieM. | rpaU4ecklu  CBOMCTBA  CTENIEHHOM
CranpaprHas dopma | pyHKLIMH.
3allUCH JeHCTBUTENBHOTO | BelpakaTh  ¢opMynamMu 3aBUCHUMOCTH
yucna. lMcnone3oBaHue | MEXAy BEITUYMHAMU.
MOAXOAAIIEH ¢dopmsl | Mcrons3oBars 1udpoBbIe pecypehl IUis
3alKCU JIEHCTBUTENbHBIX | TOCTpOeHUsI TpaduKkoB (QYHKIUU U
4yucen U1 pelIeHUs | U3y4EHHUs UX CBOMCTB
MIPAaKTUYECKUX 3aJad M
IIPEACTABIICHUS JTaHHBIX.
Crenennas (QyHKIUS C
HaTypaJbHbIM M LEJIBIM
MIOKa3aTeJIeM. Eé
CBOMCTBA U TpaduK
ApupmerndecKkuit Apudmernueckuit dopMynupoBars, 3aIUChIBATh B
KOPEHb N-0# CTEeNeHH. | KOPEHb HaTypaJbHOW | CHMBOJIMYECKON bopme u
HppanuoHajbHbIe creneHu. JleWcTBUs ¢ | WILIIOCTPUPOBATh IIPUMEPAMU CBOMCTBA
YPABHEHUS U | apu(pMEeTHUECKUMU KOpPHA 1N-OM CTENEHU. BbIIonHATH
HepaBeHcTBa (18 ) KOPHSIMM N-O# CTETIeHU. | IpeoOpa3oBaHUs HUPPALMOHAIIBHBIX

BbIp@K€HMI1. Pemiarb OCHOBHBIE THIIBI




Pemenne
UPPALIMOHATIBHBIX
ypaBHEHU U u
HEPaBEHCTB.

CgroiictBa u  rpaduk
KOPHS N-OM CTENEHU

HUpPALMOHAIIBHBIX
HEPABEHCTB.
[IpumeHsATh A pelIeHus pa3IudHbIX
3a1a4 HUpPALMOHAIBHBIC YPAaBHEHUS H
HEPaBEHCTBA.

Crpoutb, unurtarh rpaduk KOpPHS n-oi
CTEIIEHHU.

Hcnonb3oBark 1udpoBeIe pecypesl A

ypaBHEHUH u

NOCTPOCHHS TpadukoB QYHKIUH W
HU3yYCHHS UX CBOMCTB
®opMy.abl Cunyc, kocunyc u | OnepupoBaTb  IMOHATHUAMH:  CHHYC,
TPUTOHOMETPHH. TaHI'€HC YKCJIOBOTO | KOCUHYC U TAHT€HC ITPOU3BOJIBHOIO YITIA.
TpuroHomerpuveckue | apryMeHra. ApkcuHYC, | Mcronb3oBarh 3amuch MPOU3BOIBHOTO
ypaBHeHus (22 4) APKKOCUHYC U | yria yepes oOparHbIe
ApPKTAHI€HC  YHUCJIOBOTO | TPUTOHOMETPUUYECKHE GbyHKIHIH.
apryMeHra. BoinonHaTe npeodpa3oBaHus
Tpuronomerpuueckas TPUTOHOMETPUUECKUX BBIPAKECHMUII.
OKPY>KHOCTBb, Pemars OCHOBHBIE THUIIBI
onpeneIeHue TPUTOHOMETPUYECKUX YPAaBHEHUM
TPUTOHOMETPHUECKUX
byHKIMi YHUCJIOBOTO
aprymenta. OCHOBHBIE
TPUTOHOMETPHUUECKHUE
(bopMyIbIL.
IIpeoOpazoBanue
TPUTOHOMETPHUECKUX
BbIpakeHMN.  Pelenue
TPUTOHOMETPHUECKUX
yYpaBHEHUNU
IMocnenoBareasnoctu | IlocienoBarensHOCTH, OmnepupoBarb MTOHATUSIMH:
U nporpeccuu (5 ) CHOCOOBI 3a/laHus | TTOCIIEOBATENBHOCTh, apudmeTnyeckas
MOCJIEZI0BATEILHOCTEH. u reoMeTpuyecKas IPOrpeccuu;
MoHOTOHHBIE OECKOHEUHO yOBIBaroIIAst
MOCJIEZI0BATEIbHOCTH. reoMeTpuyeckas Mporpeccusi, CyMma
Apudmerndeckas U | OECKOHEUHO yOBIBaroOIIeH
reoMeTpuyecKas TreOMETPUYECKON Iporpeccuu. 3aaaBaTh
porpeccuu. beCKOHEYHO | OCIIE0BATENIBHOCTH pa3IUYHBIMU
yObIBatromias crocobamu.
reOMETpUYECKast [Ipumenartsb bopmymny CJIOXHBIX
nporpeccus. CymMma | IpOLIEHTOB JAJI1 pelleHus 3axad U3
OecKOHEUHO YOBIBAIOIIEH | pealbHON MPAKTUKH (C UCTIOIBE30BAHUEM
reoMeTPUYECKOM KaJIbKYJISTOPA).
nporpeccun.  Dopmyia | Mcnons30Bars CBOMCTBA
CJI0KHBIX MPOLEHTOB. | MOCJIEI0BATEIBHOCTEN U MPOTPECCUI
Hcnonp3oBanue
nporpeccuun TUISt
perieHus peagbHbIX
3a1a4 MIPUKIIATHOTO
Xapakrepa
IToBTOpEHUe, OcHOBHBIE noHsTusl | [I[puMeHsITh OCHOBHBIE TOHATUS Kypca
00001eHNe, Kypca anreOpsl U Hayall | anreOpbl W Ha4Yal MaTeMaTU4ecKOro
MaTeMaTH4eCKOro aHajau3a JUId  pelIeHHs] 3aJad = U3




cUCTeMATU3ALMS aHammza 10 kiacca, | peanpHOM JKHW3HU M APYTHX IIKOJIBHBIX
3HaHuii (3 u) 0000meHne U | JUCIHILTAH
CHUCTEeMaTu3allys 3HAaHUU

OJIEKTPOHHBIE OBPA30OBATEJIBHBIE PECYPCBI:

v’ DieKTpoHHBIA obpasoBarenbHblii pecype «S cmam EI'D. Cpenmee oOmiee 00pa3oBaHHE.
Y4eOHbIif MOAYNb MO PEHICHUIO TPYIHBIX 3aJaHuil 1Mo yyeOHOMY mpenMery «Maremaruka
(yriyonennsii ypoBeHb)». 10-11 kimacce», AO M3natensctBo «IIpocBemnieruey;

v' DJIeKTpOHHEII 00pa3oBaTebHbIi pecypce «Jlomamnue 3ananus. Cpennee o0iee 00pa3oBaHue.
Anrebpar, 10-11 xnacc, AO HUznarensctBo «IIpocBemenuey;

v' Tpenaxkep «O6nako 3uanuii». Maremaruka. 10 kmacc, 000 «®usukon JIady.

PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUSA»
HOACHUTEJBbHAA 3AIINCKA

BaxHOoCTh y4eOHOro Kypca Te€OMETpUU Ha YpPOBHE CpeaHero oOmero oOpa3oBaHUS
00yCIIOBJIEHa NPAKTUYECKONM 3HAYMMOCTBIO METANpPEAMETHBIX U MPEIMETHBIX PE3YJIbTaTOB
00y4eHHsl T€OMETPUU B HANPABJIEHUU JINYHOCTHOTO Pa3BUTHs 00ydarommxcs, (GOpMUPOBaHUS
(YHKIMOHAJIBHON MaTEeMaTHYeCKOH TPAMOTHOCTH, W3YUYCHHs IPYTUX YYeOHBIX JIMCUUIUIMH.
PazButne y oOydaromuxcsi MPaBHIBHBIX IPEACTABICHUNA O CYIIHOCTH M IPOUCXOXKICHUH
TFEOMETPUYCCKUX a0CTPaKIMi, COOTHOIICHUH PEabHOTO U UACAIBHOTO, XapaKTepe OTPAKCHHS
MaTeMaTHYECKOW HAYKOH SIBIICHHH W MPOIIECCOB PEAIbHOTO MUPA, MECTE FEOMETPUH B CHCTEME
HayK MW poOJixi MATEMATUYCCKOTO MOJACIIMPOBAHUA B HAYYHOM IIO3HAHHUW W B IMIPAKTUKC
CrmocoOCTBYeT (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHs OOYYAIOIIMXCS, a TaKKe KavecTB
MBIIIJIICHUA, HCO6XO}II/IMBIX IJid aganTallii B COBPEMCHHOM 06IIIeCTBe.

[T'eomeTpust sBiseTCS OAHUM W3 0A30BBIX MPEJAMETOB Ha YPOBHE CPEIHEro OOIIero
o0pa3oBaHusi, TaKk Kak 0OeCIeYMBAaeT BO3MOKHOCTh HM3YYEHHS KaK IUCIUIUIMH €CTECTBEHHO-
HAYYHOI HaINPaBJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe MbIIUICHHE, (OpMUpyeMOe MPH HU3YUYECHUH OOYUAIONIMMHUCS MOHSATHWHBIX
OCHOB TEOMETPUU M TOCTPOCHUM IICTIOYKU JIOTUYECKUX YTBEPXKICHUH B XOJIe pEIICHUS
TCOMETPUYCCKUX 3aJ1a4, YMCHHE BBIIBUTaThb W ONPOBEPraTh THIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCSI TIPU PEIICHHH 3a]a4 €CTeCTBCHHO-HAYYHOI'O IIMKJIA, B YAaCTHOCTH M3 Kypca
bu3uku.

YMeHUe OpUEHTUPOBATHLCS B IPOCTPAHCTBE UTPALT CYIIECTBEHHYIO POJIb BO BCEX 00IACTSIX
JIeITeNIbHOCTH uelioBeka. OpUeHTAIMs YesIOBeKa BO BPEMEHU M MPOCTPAHCTBE - HEOOXOIUMOE
YCIIOBHE €0 COIHAILHOTO OBITHS, (hopMa OTPaKCHHS OKPY)KAIOIIIET0 MUPA, YCIOBUE YCIEITHOTO
TIO3HAHUS u AKTHBHOTO npeoOpa3oBaHus JICHCTBUTEIILHOCTH. OnepupoBaHue
POCTPAHCTBEHHBIMU 00pa3aMu OOBEAMHSET pa3Hble BUIBI YUCOHOW M TPYTOBOM JCSITEIBHOCTH,
SBIISICTCS.  OJHMM W3 TPOPECCHOHATIBHO BaXKHBIX KA4eCTB, IOATOMY aKTyallbHa 3ajava
dbopMupoBaHHs Y 00yUYaIOIIUXCSI TPOCTPAHCTBEHHOTO MBIIIJIEHHUS KaK Pa3HOBUIHOCTH 00OPa3HOTO
MBIIIJICHUSA — CYHICCTBCHHOI'O KOMIIOHCHTa B IIOATOTOBKE K HpaKTH‘IeCKOﬁ ACATCIIBHOCTU 110
MHOI'MM HaITPpaBJICHHUAM.

Ilens ocBOeHMsI TporpaMMBbl yaeOHOTO Kypca «I'eoMeTpusi» Ha 6a30BOM ypOBHE OOyUECHHS
— o0mieoOpazoBarenbHOE M OOIICKYIBTYPHOE DPAa3BUTHUE OOYJArOMIMXCS dYepe3 oOecredeHue
BO3MOXHOCTH HpHOGpeTCHI/ISI N HUCIOJB30BAHUSA CHCTCMATHYCCKUX T'COMCTPUUCCKHUX 3HAaHUU U



NEHCTBUH, CTICIU(UIHBIX TEOMETPUHN, BO3MOKHOCTH YCIICIITHOTO TPOIOJKCHUsST 00pa30BaHUs 110

CIICHHUAJIBHOCTAM, HC CBA3AHHBIM C NPUKJIAAHBIM UCIIOJIB30BAHUCM I'COMCTPHHU.

[TpuopuTeTHRIME 3a1a4aMU OCBOSHHS y4eOHOTO Kypca «['eomeTpun» Ha 6a30BOM YpOBHE
B 10 kiacce gBistoTCs:

e (GopMHpOBaHHUE MPEICTABICHHUS O TEOMETPUU KaK YacTH MUPOBOH KYJIbTYPHl U OCO3HAHHUE €&
B3aMIMOCBSI3H C OKPYXKAIOITIM MHPOM;

e (GopMHpOBaHHE TNPEJICTABICHUS O MHOTOIPAaHHHMKAX M TEJaxX BPAIICHUS KaK O BaXHEUIIMX
MAaTCMAaTUYCCKUX MOACIIAX, IIO3BOJIAOIIHUX OIMUMCBbIBATH W HU3Y4YaTb PAa3HBIC ABJIICHHA
OKPYKAIOIIET0 MUPA;

e (QopMHpPOBaHHME YMEHHUsS paclo3HaBaTh Ha YEpPTEkKaxX, MOJACISIX H B pEAbHOM MHpE
MHOTOTPAaHHHMKH U TeJla BpallleHHS;

e OBJAJICHUEC METOJaMU PEIICHHMs 3aa4 Ha MOCTPOSHUS Ha N300PaKEHHSIX MPOCTPAHCTBEHHBIX
¢uryp;

e (opmupoBanue - ymeHus OIIEpUPOBATh OCHOBHBIMU  ITOHSTHUSIMU

¢ O MHOrorpaHHuKkax " TejJiax BpalllCHUA U UX OCHOBHBIMH CBOﬁCTBaMH;

® OBJAJICHUEC AITOPUTMAaMU PEHICHUS OCHOBHBIX THIIOB 3a1a4, (OpPMUPOBAHHE YyMEHUS
MMPOBOAUTDH HCCJIOKHBIC JOKA3aTCJIIbHBIC PACCYKACHUA B X04€ PCIICHUA CTCPCOMETPHUYCCKUX
3a/1a4 ¥ 3a]1a4 ¢ IPAKTHICCKUM COJICP)KAaHUEM;

® Ppa3BUTUE MHTEIUICKTYAJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOYYarOLIMXCsl, T03HABATEIHHON
AKTUBHOCTH, UCCIIEIOBATEIBLCKUX YMEHUH, KpUTUYHOCTH MBILIUICHUS;

e (QopmupoBaHue (YHKIIMOHATBLHOW TPAMOTHOCTH, pEJICBAHTHOH TEOMETPUHU: YMEHHUE
pacro3HaBaTh MPOSIBICHUS TE€OMETPHUYECKHX TMOHSITHI, OOBEKTOB U 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CUTYALUAX U MIPH U3YYCHUH JPYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHMOCTEH M 3aKOHOMEpPHOCTEH, POpPMYTUPOBATh MX HA S3BIKE TEOMETPUH U CO3aBaTh
TCOMETPHUICCKUEC MOJACIIN, MPUMCHATH OCBOCHHEIN F€OMCTpI/I‘ICCKI/II>’I arrmapar ajid pelcHUud
MMPAKTUKO-OPHUCHTHPOBAHHBIX 3aja4, HUHTCPIPETUPOBATH n OLICHUBATH IIOJIYYCHHBIC
pe3yIBTATHI.

OTnuuuTeNbHON 0COOEHHOCTHIO MPOTPAMMEI IO TEOMETPUU SBIISETCS BKIIOUYEHHE B KypC
CTEpEeOMETPUH B Hayalle €ro U3y4eHHs 3a/1a4, pelIaeMbIX Ha YPOBHE HHTYUTHBHOTO MMO3HAHUS, U
onpenenéHHbIM 00pa3oM OpraHu30BaHHas paboTa HAJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIHUPYET MPOTEKaHWE WHTYUTUBHBIX
IIPOLIECCOB, MOTUBHUPYET K JAIBHENIIEMY U3YUEHUIO ITPEAMETA.

[Ipenmourenne oTAAETCA HAIISAHO-KOHCTPYKTUBHOMY METONy OOY4eHMs, TO €cCTb
TCOPCTUUCCKHUEC 3HAHUA HMCIOT B CBOEH OCHOBE YYBCTBECHHOCTH HpeHMeTHO-HpaKTquCKOﬁ
JeATeTLHOCTH. Pa3BuUTHE MPOCTPAHCTBEHHBIX TMPEACTABICHUN Yy OOyYarommxcsi B Kypce
CTEPEOMETPHUH MPOBOUTCS 33 CUET PEIICHUS 3a/1a4 Ha CO3JJaHUE MTPOCTPAHCTBEHHBIX 00Pa30B U
3a/1a4 Ha ONepUpPOBAHUE IPOCTPAHCTBEHHBIMH 00pazamu. Co3aanue 00paza MpoOBOIUTCS C OTIOPOU
Ha HarfsgHOCTh, a ONEpPUPOBaHHE OOpa3OoM — B YCIOBUSAX OTBIICYCHHS] OT HAIJIATHOCTH,
MBICTIEHHOTO U3MEHEHHUS €r0 UCXOIHOTO COMIePIKAHUS.

OCHOBHBIMU COJIEp)KATEIBHBIMU JIMHUSAMHU y4deOHOro kypca «I'eomerpusi» B 10 kimacce
SABJISAKOTCS: ((MHOFOFpaHHI/IKI/I)), ((HpHMI)Ie H IINIOCKOCTHU B IMTPOCTPAHCTBEC)).

DopMUPOBAHUE JIOTUYECKUX YMEHHUH pacnpeAessieTcs HEe TOJIbKO MO COJAEpkKaTEIbHbIM
JUHUSM, HO | 110 ToJIaM 00y4YEHUsI Ha YpOBHE CPEAHETO 00I1ero oopa3oBaHusl.

Conepxanre 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM OCBOCHHSI
IpOTpaMMBbl 110 T€OMETPHH, paclpeleEHHBIM MO rojaM O0Yy4eHHUs, CTPYKTYpPUPOBAHO TaKUM



0o0pa3oM, YTOOBI OBJAJCHHE T'€OMETPHUYCCKUMH TIOHSATHSIMH W HABBIKAMU OCYIIECTBISUIOCH
MOCJIEIOBATEIBHO U IOCTYNATENbHO, C COOJIIOJICHHEM NPUHIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKIIIOYAINCH B OOIIYIO CHUCTEMY T€OMETPUUYECKUX MPEICTaBICHUN 00yJaroIuXcs,
pacmupsis u yrayosis e€, 00pa3ys MpOYHbIE MHOKECTBCHHBIE CBSI3U.

Yucno yacoB i u3yueHus yueOnoro kypcea «I'eometpusi» B 10 kimacce — 68 gacos (2 yaca
B HEJICITIO).

COJAEPKAHUE OBYYEHUA

[Ipsimble ¥ INIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE NOHATUA cTepeoMeTpuu. Touka, mpsmasi, IIOCKOCTb, MpocTpaHcTBO. IloHaTue o6
AKCHOMAaTHYECKOM IIOCTPOECHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUH U CIIEIICTBUS U3 HUX.
B3anmHOE pacnonoXkeHue NpsAMbIX B IIPOCTPAHCTBE: IEPECEKAIOUINECS, IapaJICIbHBIE U
CKpeluuBamomuecs npsaMble. [lapamienbHOCTh NPSAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
NapaJulebHbIE IIPSMBbIE B IPOCTPAHCTBE, IAPAUIEIBHOCTh TPEX MPAMBIX, MNapaJUICIBHOCTH
IPSAMOM M IIOCKOCTH. YTJbl C COHANPABICHHBIMH CTOPOHAMM, YrOJl MEXKIY HpPSIMBIMU B
npoctpaHcTBe.  [lapannenbHOCTh  IJIOCKOCTEW:  MAapajyIedbHbIE  IUIOCKOCTH,  CBOMCTBA
napajuieNbHBIX ocKocTel. [IpocTeiimme nmpocTpancTBEHHBIE (PUTYPHI HA MIIOCKOCTH: TETPAdIP,
KyO, nmapajuienenumes, HOCTpPOCHUE CeUCHHH.

[lepnieHIUKYJIAPHOCTD NPSAMOM M INIOCKOCTH: NEPIEHIUKYISPHBIE INPSMbIE B IPOCTPAHCTBE,
IpsiMblE TapajulebHble M NEPHEHAMKYJISPHBIE K IUIOCKOCTH, IPHU3HAK MEPIEHIAUKYISIPHOCTH
IPSIMOM U INIOCKOCTH, TEOPEMA O IIPSAMOM NEPIEHAUKYIISIPHOM IIJIOCKOCTHU. YTIIbI B IPOCTPAHCTBE:!
YIrOoa MEXAy HPSMOM M IIOCKOCTBIO, JBYTPAHHBIM YIroJl, JMHEHHBIM YroJl JBYTPAHHOIO YIJIA.
IlepneHqUKyIsIp M HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHHUE OT IPSIMOU 10
IUIOCKOCTH, TPOEKUUs (PUrypbl Ha IUIOCKOCTh. lleprneHauKynspHOCTh MJIOCKOCTEN: MpPU3HAK
MEPIECHANKYJISIPHOCTH ABYX IUIOCKOCTEN. Teopema o TpEX nmepneHauKynspax.

MHororpaHHuKu

IloHsAiTHE MHOrOrpaHHMKA, OCHOBHBIE 3JIEMEHTbl MHOIOTPAaHHUKA, BBIIIYKIIBIE M HEBBIIMYKIIbIE
MHOT'OI'PAaHHUKH, pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yronpHas npusma, rpaHd U OCHOBaHUS
OpU3MbI, TpsiMas M HAKJIOHHass MpHU3Mbl, OOKOBas M IMOJHAs TOBEPXHOCTh IMPU3MBIL.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MapauleNenuIe] U ero ceoicrea. Ilupamuaa: n-yronpHas
nUpaMujia, TpaHU U OCHOBAaHME NUPaMUJIbI, OOKOBas W IOJIHAS IOBEPXHOCTh MHPaAMUBbI,
IpaBWIbHAasg M Yyceu€HHas MNHupamMuaa. OJIEMEHTbl MNpU3Mbl W mnupamuabl. [IpaBunbHbIE
MHOTOI'PAHHUKH: TOHSTHE NPABUJIBHOTO MHOIOIPAHHMKA, MPABWIIBbHAs NPHU3Ma M IPABUJIbHAS
NUpaMu/Jia, MpaBUIIbHAS TPEYTOJIbHAS TUPAMK/JIa U IPABUIIbHBIN TeTpasap, kyO. [IpeacraBnenue o
IIPABWJIBHBIX MHOTOTPaHHUKAX: OKTA3p, AOAECKAdIp U ukoca’ap. CeueHus Npu3Mbl U MUPaAMUIBL.
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUKH, NPSAMOM, MJIOCKOCTU. DIEMEHTHI
CUMMETPUU B NTUpaMUJaX, NapajuleIenuIe ax, IpaBUiIbHbBIX MHOTOTPaHHUKAX.

Bbruncnenue 31€MEHTOB MHOTOIpaHHMKOB: pEOpa, auaroHanu, yriasl. Ilmomane OGokoBoM
MOBEPXHOCTH U MOJHOM MOBEPXHOCTHU MPSMOM MPU3MBI, IUIOIIA/Ib OCHOBaHMI, TeopeMa 0 O0KOBOM
MOBEPXHOCTU NpsAMOM mpu3Mmsbl. [lnomans 60KOBON MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHON
MUPaMHU/JIBI, TEOPEMA O TUIONIAIM yceu€HHOM nupamuabl. [Toustre o6 06béme. OOBEM nupamMuibl,
IIPU3MBI.

[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOMICHHS MEXKAY IIIOMIAIMHI TOBEPXHOCTEH, 00bEMaMu
MOIOOHBIX TE.

I[TPEAMETHBIE PE3YJIBTATEI



K xoHmy oOydyenuss B 10 kimacce OOydarOIIMICS TOJYYUT CIEIYIOIIHE IMPEIMETHBIE

pE3yIbTATHI:

v
v

v
v

\

v

OIEpUPOBATh NOHATUAMHU: TOUKA, IPSIMast, IJIOCKOCTb;

IPUMEHSTh aKCUOMBI CTEPEOMETPUU U CIEACTBUS M3 HHUX IPU PELIEHUH I'€OMETPUUYECKUX
3aja4;

OINIEpPUPOBATH NOHATHAMMU: NAPAIJIEIIBHOCT U NMEPIEHAUKYIIPHOCTh MPSAMBIX U IIOCKOCTEH;
KJ1accu(puIUpOBaTh B3aUMHOE PACIOI0KEHNE PSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE;
OINEpUPOBATH MOHATHSMU: ABYTPAHHBIM yroj, rpaHu JBYTPaHHOIO yIJa, pedpo ABYIpPaHHOI'O
yIJ1a, JIMHEHHBIN yroJl ABYTPaHHOT'O yIjla, FpajycHasi Mepa JBYIPaHHOIO yIJIa;

OIEpUpPOBaTh MOHSTUSAMU: MHOTOIPAHHUK, BBINYKJIBI U HEBBITYKJIBIH MHOIOTPaHHUK,
3JIEMEHTBHl MHOTOTPaHHUKA, [IPABUIIbHBIH MHOTOTPaHHUK;

pacro3HaBaTb OCHOBHBIE BMJIbl MHOTOIDAaHHUKOB (MHMpamMujaa, Mpu3Ma, HPSIMOYTOJIbHBIN
napajuienenunen, kyo);

KJIaccu(pUIUpoOBaTh MHOTOIPAHHUKY, BBIOMPast OCHOBAHUS U1l KJIacCU(PUKALUU (BBITYKIIbIE U
HEBBINYKJIbIE MHOTOIPaHHUKH, PaBUJIbHbIE MHOTOI'PAaHHUKH, IPSIMbIE U HAKJIOHHBIE TIPU3MBI,
napaiesenune/sl);

OIIEpPUPOBATH MOHATHAMHU: CEKYLIast IIOCKOCTh, CEYeHHE MHOI'OI'PaHHUKOB;

OOBSACHATH IPUHLIUIIBI IOCTPOEHUS CEYEHUI, HCIIOIb3YSl METO/I CJIEIIOB;

CTPOUTh CEUYEHUS MHOTOTPAaHHUKOB METOJOM CJIE/I0B, BBINOJHATH (BBIHOCHBIE) IIOCKUE
YEepTEXH U3 PUCYHKOB IPOCTHIX OOBEMHBIX QUTYp: BUJI CBEPXY, COOKY, CHU3Y;

pemarh 3ajjauynd Ha HaXOXKJEHUE MeOMETPUYECKHMX BEJIMYMH MO0 o0paslaM WIK ajllroOpuTMam,
IPUMEHSS] U3BECTHBIC AHATUTHUECKUE METO/bI IPU PEIIEHUH CTaHIAPTHBIX MaTeMaTUYECKHX
3a/1a4 Ha BBIYHCIICHUE PACCTOSHUN MEX]y IBYMS TOYKAaMH, OT TOYKHU A0 NPSIMOM, OT TOUKHU 10
IUIOCKOCTH, MEXAY CKPEINBAIOIUMUCS IPSIMbBIMU;

pelaTh 3a7aydl Ha HaXOXKJEHHE MeOMETPUYECKMX BEJIMYMH MO 00pasliaM WM ajlropuTMam,
IIPUMEHSISI U3BECTHBIE AHAIIUTUYECKUE METOJIbI IPU PELIEHUH CTaHIAPTHBIX MaTEMATHUECKUX
3a/lad Ha BBIUMCIICHHE YIJIOB MEXJY CKPEUIMBAIOUIMMUCS MPSMBIMHU, MEXIY HpsIMONH U
IJIOCKOCTBIO, MEXKTY IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB;

BBIUHCIATh O0BEMBI M IUIOLIAJAM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TpU3Ma, MUpaMHia) C
IpUMEHEHHEM (OpPMYJl, BBIYHMCIATH COOTHOLIEHHUS MEXAY IUIOU[aAsIMH IOBEPXHOCTEH,
00BbEMaMu MMOAOOHBIX MHOTOT'PaHHUKOB;

OIIEpUPOBATh MOHATUAMHU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh U INIOCKOCTh CUMMETPUH,
LEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPBI;

U3BJIEKaTh, MPEoOpa3oBbIBATh W WHTEPHPETHPOBATh HWH(POPMALMIO O TMPOCTPAHCTBEHHBIX
reoMeTpUUeCcKUX GUrypax, MpeACTaBIEHHYIO Ha YepTekaxX U PUCYHKaX;

NPUMEHSTh TeoMeTpuyeckue (GaxkThl I pPEUIeHUs  CTepeOMEeTpPUUYECKHX  3ajad,
MpEeIoJIaraloiuX HECKOJBKO I1aroB PEIIeHUs, €CIU YCIOBUS MPUMEHEHUs 3aJaHbl B SIBHOM
dopme;

IPUMEHATHh IPOCTEHIINE NPOrpaMMHBIE CPEICTBA M BJIEKTPOHHO-KOMMYHUKALMOHHBIE
CUCTEMBI IIPU PELLIEHUHU CTEPEOMETPUUECKUX 3a/ay;

IPUBOJIUTH IPUMEPBI MATEMATUUECKUX 3aKOHOMEPHOCTEW B IPUPOJE U KHU3HU, PaClIO3HABATh
IIPOSIBJIEHUE 3aKOHOB FEOMETPHUH B UCKYCCTBE;

INPUMEHATh TOJTYYEHHBbIE 3HAHUSA Ha IpaKTUKE: aHAJIM3UPOBATh pEAJbHbIE CUTyallud |
OPUMEHATh M3Y4YEHHbIE MOHATHS B Ipolecce IOMCKA pEIleHUs MaTeMaTHYeCKH
c(OpMYIHPOBAHHOW HPOOIEMBI, MOJECINPOBATh PEATbHBIE CUTYALUU HA SI3bIKE E€OMETPHH,
HCCIIEI0BaTh IIOCTPOEHHBIE MOJAEIH C UCIOJIb30BAHUEM I€OMETPHUUECKUX HOHATHI U TEOpEM,



ammapara

anreopsl,

pemaTh

TCOMCTPHUICCKUX BCIMYHNH.

IMPaKTUYCCKHC

3aga4d, CBA3aHHBIC C HaXOXIACHUCM

TEMATHYECKOE INTAHUPOBAHHUE

Temarnueckne | OCHOBHOE COlep:KaHUE OcHoBHBIE€ BUADBI 1eITEJILHOCTH
0JIOKH, TeMbI ol0yuyaromuxcsi
Bsenenue B | OcHOBHBIE NOHATHA | AKTyaJIU3UpOBaTh (baxTh u METO/bI
CTEPEOMETPUIO | CTEPEOMETPUU: TOYKA, | IUITAHUMETPUH, pejeBaHTHbIe Teme. Ilomyuars
(10 9) psimas, IUIOCKOCTb, | MPEICTaBIEHUs O IPOCTPAHCTBEHHBIX (hUrypax,
npoctpaHcTBo. IlpaBuia | pa3duparh MpoCTeHIue mpaBuiIa H300paKEHUS
N300paKeHUs Ha | aTux Quryp. M300paxars npsmMyro 1 IOCKOCTb
pPHUCYHKax: H300pa)XCHUsS | HA PHCYHKE.
IJIOCKOCTEM, Pacrnio3HaBaTh MHOTOTrpaHHUKH, MUPaAMULTY, KYO,
MapajUIeNIbHbIX  TPSAMBIX | HAa3bIBaTh UX 3JIEMEHTHI.
(oTpe3koB),  cepeauHsl | Jlenath pUCYHOK KyOa, HMUpaMHJibl, HAXOAUThH
OTpe3Ka. [TonsTust: | olIMOKM B HEBEPHBIX U300paKEHUSX.
IIepeCceKaroIecs 3HAKOMUTBCSI C CEYEHUSMU, C METOJIOM CJIEJIOB;
IJIOCKOCTH, MCIIOJIb30BaTh JJIsl IOCTPOCHHUS CEUYEHUSI METO]
IepeceKaroLyecs npsmas | CJIe0B, KpaTKO 3alMCbIBaTh IIArd OCTPOCHUS
U TUIOCKOCTb. CEYeHUsl.
3HAaKOMCTBO ¢ | Pacno3snaBars BHJ ceueHMS U OTHOIICHUH, B
MHOTOTrpaHHUKaMH, KOTOPBIX CEYCHHUE AETHUT pedpa Kyda, HaXOAUTh
n300pakeHue IUIOLIA/lb CEYCHHUS.
MHOTOTPaHHUKOB Ha | Mcmonp3oBare momoOue mpu pemeHny 3a1a4 Ha
PHUCYHKaX, Ha | IOCTPOEHUE CEUCHUM.
MIPOEKIIMOHHBIX 3HAKOMUTHCS c AKCHOMAaTHYECKUM
yeprexkax.  HauanbHble | IOCTPOEHUEM CTEPEOMETPHM, € aKCHOMaMU
CBEIEHH O Ky0e | | CTepeOMETPHH U CIEJCTBUSMHU U3 HUX.
nupamMuze, Ux pas3BépTku | MumocTpupoBaTb aKCHOMBI  PUCYHKAMH U
nu  wmozaenu. CeueHus | mpUMepaMu U3 OKpYyKarollel 00CTaHOBKU
MHOTOTPaHHHKOB.
[Tonstue 00
aKCUOMaTHYECKOM
MIOCTPOEHUU
CTEPEOMETPUU: AKCHOMBI
CTEepEOMETPUH u
CJIEJICTBUS U3 HUX
[Ipsimble u | B3anmuoe pacnonoxxenne | AKTyaqn3upoBaTh (akThI u METOZBI
IJIOCKOCTH B | IPSIMBIX B MPOCTPAHCTBE: | JITAHUMETPUH, PEJICBAHTHBIE TEME, IIPOBOIUTH
MPOCTPAHCTBE. | MEpeceKarouiecs, aHaJIOTUHU.
[TapaniaenbHOCT | mapaiiesbHbIe u | Ilepeuncnsare BO3MOJKHBIE CHOCOOBI
b TOpSIMBIX U | CKpelMBaroIIuecs PacroioKeHUs JBYX MPSMBIX B IPOCTPAHCTBE,
miockoctet (12 | mpsmble. WUTIOCTPUPOBATh UX HA IPUMEpax.
q) [TapannensHOCTh NpsAMBIX | JlaBaTh ~ ONpeleNeHne  CKPELIMBAIOLIUXCS
u IIJIOCKOCTEMN B | IPSIMBIX, bopmyarpoBaTh IIPU3HAK
MIPOCTPAHCTBE: CKPEIIMBAIOIINXCS MPAMBIX U MPUMEHATH €ro
napaulesIbHbIE MPSMBIE B | IIPU PELICHUN 3a]au.
MIPOCTPAHCTBE; Pacnio3znaBarhb npu3my, Ha3bIBaTh €€ 3J€MEHTHI.
apajIeIbHOCTh Tp€X | CTpOUTh CEYEeHHA TPU3MBI HAa TOTOBBIX
IIPSIMBIX; YEepTEIKAX.

[apajuIeIbHOCTh NPSAMOU
U IUIOCKOCTH. YIIBl C

[TepeuncnaTh BO3MOXKHBIE CIIOCOOBI B3aMMHOTO
pacmoioKeHus TNpSIMOM U TUIOCKOCTH B




COHAIpaBIIEHHBIMH
CTOpOHAMU; YroJl MEXIY
MPSIMBIMU B
MIPOCTPAHCTBE.
[TapannensHOCTH
IJIOCKOCTEM:
napasuienbHble
IIJIOCKOCTH;
napaiebHbIX
IJIOCKOCTEM.
[Ipocreitmme
MIPOCTPAHCTBEHHBIC
¢burypsl Ha TMJIOCKOCTH:
TeTpasp, KYyO,
napasieNenumnesn,
MOCTPOCHUE CEUEHUI

CBOWCTBA

IIPOCTPAHCTBE, NMPUBOIUTH COOTBETCTBYIOIIUE
IIPUMEPBI U3 PEaJIbHOMN )KU3HU.

JlaBarb onpeneneHne napaieabHOCTH IPSIMOT
U IJIOCKOCTH.

@opMynupoBaTh IPU3HAK MAPAJIICIBHOCTH
IIPSAIMOM U IUIOCKOCTH, YTBEPKIAEHUE O IIPSIMO
IIEPECEUEHUS JIByX IUIOCKOCTEH, MPOXOISAIINX
4yepes napaijiesbHbIe PSMBIE.

Pemare npaktudeckue 3ajadu Ha MOCTPOEHUE
CEYECHUI MHOTOTPaHHUKA.

OOBSCHATH CIy4ad B3aUMHOIO PACHOJIOKEHUS
IJIOCKOCTEH.

[laBatpb onpeaeIeHue napajuieIbHbIX
IIJIOCKOCTEW; IPUBOIUTH IPUMEPHI U3 PEaIbHOMN
JKU3HH U OKpyXawiued  00CTaHOBKH,
WUTIOCTPUPYIOIIHE apajuIeIbHOCTD
IIJIOCKOCTEM.

Hcnonp30BaTh NpU3HAK MapalieIbHOCTU JBYX
IIJIOCKOCTEH, CBOMCTBA IapajuIeIbHbIX
IJIOCKOCTEM  NOpH  peleHud  3aJad  Ha
noctpoeHre. OOBICHATh, YTO HAa3bIBACTCS
MapajuieJbHbIM  IPOCKTUPOBAHMEM U  KakK
BBITIOJIHSICTCSI  MIPOEKTHpoBaHue ¢Quryp Ha
IIJIOCKOCTb.

N3o0paxkare B mapajuleIbHOW — MPOEKIIUH
pa3InyYHbIC TEOMETPUUYECKHE burypsi.

MopnenupoBark peajabHbIE CUTYyallMd HA SI3bIKE
TE€OMETPUH, UCCIIEI0BATH IIOCTPOEHHBIE MOJEIN
C UCIOJb30BaHUEM I€OMETPUUYECKUX TTOHATHI.

Hcnonp3oBare mnpu  pelmieHHd 3a7ad = Ha

MMOCTPOEHHE CEYEHUI MMOHSTHE

MapajyIeIbHOCTH, TPU3HAKK U  CBOWCTBA

napaiJICJbHBIX MMPAMBIX Ha IMJIOCKOCTHU
[Iepnenpukynsp | IlepneHauKynsipHOCTB AKTyanu3upoBarb (bakThI 51 METOIBI
HOCTb IIPSAMBIX U | IPSIMOM M IUIOCKOCTH: | INIAHUMETPHUH, PEJIEBAHTHBIE TEME, IPOBOAUTH
wiockoctet (12 | mepneHIuKyaspHbIE AHaJIOTUH.

)

MpsiMble B MPOCTPAHCTBE,
npsiMble MapajuiebHble U

NEPICHANKYIIAPHBIC K
IIJIOCKOCTH, IIPU3HAK
MEPIEHINKYISIPHOCTH
IpsIMOM ¥ IUIOCKOCTH,
TeopemMa O  TNPAMOU
NIEPIEHUKYIAPHOU
IJIOCKOCTH
IlepnieHqukyisp u
HAKJIOHHBIE: PAaCCTOSHUE

OT TOYKH JO IUIOCKOCTH,
paccTosiHUE OT IIPSIMOM 110
IIJIOCKOCTH

OOBsACHATh, KakoW yroj Ha3bIBAECTCA YIIIOM

MEXIY [epPECEKAIOUMUCS MPSIMBIMU,
CKPEIIMBAOIINMUCS MPSIMBIMU B
IIPOCTPAHCTBE.

[aBate  ompeneneHue  NEpPHEHIUKYISIPHBIX

OpSAMBIX U IPAMOM, IEPIEHIUKYIAPHON K
IJIOCKOCTH.

Haxoguts ymibsl MeXAy CKpEeLIMBaIOIUMUCS
NpsIMBIMU B KyOe U mUpaMue.

IIpuBonUTH HpUMEpBl U3 PEATbHON JKU3HU U
OKpyKarolllel 00CTaHOBKH, WILTIOCTPUPYIOILNE
NEPIEHIUKYIAPHOCTD IPSIMBIX B IPOCTPAHCTBE
Y NEPIEHANKYISIPHOCTD MPSAMOMN K INIOCKOCTH.
®opMynupoBaTh MIPU3HAK
NEPIEHIUKYISIPHOCTH TNPSAMON M IIOCKOCTH,
OPUMEHSATh €ro Ha NPAKTUKE: OOBICHATH




MePIEHIUKYIIPHOCTE pedpa Kyda U TuaroHaan
€ro rpaHu, KOTOpasi €ro HE COEPIKUT, HAXOUTh
JUIMHY JUaroHaiu KyOa. BBIUUCISTH BBICOTY
IIPAaBUJIBHOM TPEYrOJIbHOM M  IPaBUIIBLHOMU
YeThIPEXYTOJIbHOM MUpaMU/I 10 JUIMHAM pEdep.
Pemare 3a7aun Ha BBIYMCIIEHHUS, CBSI3aHHBIE C
NEePIEeHIUKYISIPHOCTHIO MPSAMOM U IIIOCKOCTH,
c HCII0JIb30BaHUEM npu pelieHnn
IUIAHUMETPUYECKUX (DAaKTOB U METOJIOB.
OOBSICHATD, YTO HA3BIBAIOT MEPIECHIUKYIIPOM
M HaKJIOHHOM U3 TOYKH K IUIOCKOCTH;
IPOEKIMEN  HAKJIOHHOM  HA  IJIOCKOCTb.
OOBSACHATH, YTO HA3BIBACTCS PACCTOSHUEM: OT
TOYKU JI0 TUIOCKOCTH; MEXKIY MapajjieJbHbIMU
TUIOCKOCTSIMH; MEXKAY MPSIMOU U MapalieIbHON
€l MJIOCKOCThIO; MEXAY CKpPELIUBAIOLUIMMUCS
MPSIMBIMHU.

HaxonuTe 3TH paccTosiHUS B IPOCTHIX CIIydasx
B KyOe, nupamuie, npusMe. MojaennpoBarh
pealbHbIE CUTyalldd Ha S3bIKE T'COMETPHH,
UCCIIEIOBATh  IIOCTPOEHHBIE  MOAEIU  C
HCIIOJIb30BaHUEM F€OMETPUUECKHUX MOHATUH.
Hcnonp3oBarh MNpu  pelieHUH 3aJad  Ha
nocTpoeHue ceueHuid Tteopemy Iludaropa,
CBOMCTBA MPSIMOYTOJIbHBIX TPEYrOJIbHUKOB

Vet
MPSIMBIMU
IUTOCKOCTAMU

(10 9)

MEKTY

u

Yrmel B HPOCTPAaHCTBE:
yrojl MexAy IpsMOU U
IIJI0CKOCTBIO;

JIBYTPaHHBIN yro,
JINHENHBIN YIOJI
JBYI'PaHHOTO yIJIa.
[lepneHMKyIIpHOCTH
IIJIOCKOCTEM: IIPU3HAK
MEPIEHUKYIIPHOCTH
JBYX IIJIOCKOCTEM.
Teopema 0 TpEX
MEepIEHIUKYIIpax

AKTyanu3upoBarb (akThI u METO/IbI
IJIJAHUMETPUH, PEIIEBAHTHBIE TEME, IIPOBOAUTH
aHAJIOTHH.

JlaBaTp ollpenelieHHE yIna MEXIy INpsSMOU U
IUIOCKOCTBI0, (POPMYIMPOBATH TEOPEMY O TPEX
HNepreHuKyIsipax ©  oOpaTHyl0 K HeW.
Haxoauts yron mMexay npsMon M INIOCKOCTBIO
B MHOIOIPAHHHKE, PACCTOSHHUE OT TOYKHU 10
IPsIMOW Ha IIJIOCKOCTH, HCIOJIB3Ys TEOPEMY O
Tpéx nepneHaukynsgpax. IIpoBogute Ha
4epTeKe NEPIEHANKYIISP: U3 TOUKU Ha IIPSIMYIO;
M3 TOYKHM Ha IUIOCKOCTb. JlaBaTh ompezneneHue
JBYTPAHHOTO YIIa U €T0 31eMeHTOB. OOBICHATH
PABEHCTBO BCEX JINHEWHBIX YIJIOB JIBYTPAHHOTO
yria.

Haxoaute Ha yeprexe ABYIpAaHHBIA yroJl IpH
pelOpe mupamuIbl, IPU3MBL, Mapajjienenunesa.

[aBartp ornpezeneHue yriia MEXy
IJIOCKOCTSIMH.

HaBatp ompeneneHue U (GOpMYIHPOBATH
IIPU3HAK B3alMHO NEPIEHIUKYISIPHBIX
IIJIOCKOCTEM.

HaxomuTe ymiibl MeXAy MIIOCKOCTSAMHU B KyOe U
nipamMuse.

Hcnonb3oBarh Mpu penieHuu 3aad OCHOBHBIE
TEOPEMBbI ¥ METO/IbI TUTAHUMETPHH.




MogenupoBaTh peanbHblE CUTYallUd Ha S3bIKE
reOMETPHUH, UCCIIE0BATH IOCTPOEHHBIE MOJIETH
C UCMOJIb30BAHUEM F'€OMETPUUYECKUX MOHSATHH.

Hcnonb3oBar IIpu  peIIEHMM 3aJad  Ha
IIOCTPOEHUE  CEUEHUH  COOTHOLICHHS B
IIPSIMOYTOJIbHOM TPEYTOJIbHUKE
Mpuororpannuk | [lonsitue AKTyanm3upoBarb (baxTh u METO/bI
u (11 9) MHOI'OI'DAHHMKA, IJIJAHUMETPUH, PEIICBAHTHBIE TEME, IIPOBOAUTH
OCHOBHBIE IEMEHTHI | AHAJIOTUU.
MHOI'OI'PDAHHMKA, JaBare  ompeneleHMe  napajulelCNUIEna,
BBIITYKJIBIE U | PacIloO3HaBaTh €ro BUABI U U3y4yaTb CBOMCTBA.
HEBBIITYKJIbIE JlaBaTh ornpeneneHrne NMpaMuibl, pacliO3HaBaTh
MHOTOTPaHHHKH; BUAbl NHpaMH[, (GOopMynHpoBaTh CBOMCTBa
pa3BEpTKa pébep, TpaHed W  BBICOTHI  TMPABWIBHOU
MHOT'OTPaHHHUKA. IIUPAMHUIBI.
[Ipusma: u-yronpHas | Haxomute miomans mnoiaHOM U OOKOBOM
IIpU3Ma; IpaHu U | IOBEPXHOCTU NupaMubl. JlaBare onpeneneHue
OCHOBaHUA IIPU3MBI; | YCEUEHHOW NMUPAMU/IbI, HA3bIBATh €€ MIEMEHTBI.
npsMass U HakJoHHas | @opmynupoBaTh TeopeMy O IO OOKOBOI
npu3Mbl;  OOKOBas U | IOBEPXHOCTHU IIPaBUIILHON yYCEUEHHOU
IOJIHAs IIOBEPXHOCTh | MUpamMuAbl. Pemare 3amaun Ha BBIYUCIICHHE,
IIPU3MBL. CBSA3aHHBIE C MHpAMUJAMH, a TAKXKE 3a7a4d Ha
[Tapannenenunen, nocTpoeHue ceueHuil. JlaBarp omnpezneneHue
MIPSAMOYTOJIbHBIN IIPU3MBI,  paclo3HaBaTb  BUABI  IIPU3M,

napajiesienune]; M €ro
cpoiicTBa. [Iupammna: u-

YrojibHas nupamuaa,
rpanu n OCHOBAHHUEC
nmrupaMuabl; OoOKOBast H
IoJiHas IMOBEPXHOCTDH

MIApPaMU/Ibl; IPABUIIbHAS U
yCeUY€HHas mupaMuIa.
OneMeHTbl TOpU3MBI U
nupamuel. [IpaBuiibHbIE
MHOTOTPaHHUKH:
[IOHATHE  IPABUIBLHOIO
MHOTOTPaHHUKA;
[paBWbHAsg IIpu3Ma H
IpaBWIbHAsA [UPaMUJA;
[paBUJIbHAs TPEYIroJIbHAas
MApaMUJa U IPABUIbHBIN

TeTpasp; KyO.
[IpencraBnenue 0
MIPaBHJIbHBIX
MHOTOTpaHHHUKAaX:
OKTa’Ap, JAOAEKadAp U
HKOCasIp.

Cummerpust B
MIPOCTPAHCTBE:
CUMMETpUs
OTHOCHUTEIILHO TOYKH,
IIPSIMOY, IIJIOCKOCTH.

n3o0pakarb Mpu3Mbl Ha ueprexe. Haxoauts
IIoUIa/lb MOJIHOM WiIM OOKOBOM MOBEPXHOCTH
npusMsbl. M3ydare cooTHOmIEHMs Dunepa Iis
gyucia  pédep, rpaHei u BEpILUH
MHOTOTpaHHHKA.

W3y4dars BUIBI NPaBUIBHBIX MHOTOTPAaHHHUKOB,
MX Ha3BaHUS M KOJIMUYECTBO rpaHeil. M3yuars
CUMMETPUIO MHOTOI'PaHHUKOB.

OOBsICHATh,  Kakh€ TOYKH  Ha3bIBAIOTCS
CUMMETPUYHBIMA  OTHOCHUTEIBHO  JIaHHOM
TOYKH, NPSAMOU WM INIOCKOCTH, YTO Ha3bIBAIOT
LIEHTPOM, OCBIO WJIM IUIOCKOCTBIO CUMMETPUU
¢burypst.

[TpuBOIUTH MPUMEPBI CHMMETPUYHBIX (Uryp B
apXUTEKTYype, TEXHUKE, IPUPO/IE.
MogenupoBaTh peajlbHbIE CUTYalluU Ha SI3bIKE
TeOMETPUH, UCCIIEIOBATh TOCTPOECHHBIE MOAETU
C HCIIOJIb30BAaHUEM I'€OMETPUYECKUX TOHATHUH,
MCIIOJIB30BaTh M0/1001e MHOTOTPAaHHUKOB




DJIeMEHThl CUMMETPUU B
nupamuaax,
napasuiesenuienax,
MPaBUJIbHBIX
MHOTOTPaHHHUKAX.
Breraucnenne »JIeMEHTOB
MHOTOI'PAaHHHUKOB: p&Opa,

JaroHaly, YIIIBL.
ITnomane OOKOBOMH
[MOBEPXHOCTH M IIOJIHOU
MTOBEPXHOCTH npsiMoi
MIPU3MBI, TUIOIIAb
OCHOBaHUH, TeopemMa o
OOKOBOM  TOBEPXHOCTH
MpAMOit MIPU3MBI.
[Tnomanp O0oKOBOM
MTOBEPXHOCTH u
MTOBEPXHOCTH

MPABWIBHON TTHUPAMU/IBI,
TeopeMa O  IUIOHIAJU
OOKOBOM  TOBEPXHOCTH

yceu€HHOU MUPaMHU/IBI

O0BEMEI

MHOT'OI'PAaHHHKO

B (9 4)

ITousatne 00 00BéME.
O0BéM MMUPaAMU/IBI,
IIPU3MBI

AKTyanu3upoBaTh bakThl W METOJBI
TUTAHUMETPUH, peieBaHTHBIC TeMe. OOBSCHATS,
KaKk U3MepSITCs OOBEMBI  TEN, MPOBOIS
aHAJIOTHIO  C  W3MEpPEHHWEeM  IuIomanei
MHOTOYTOJIHHUKOB. POPMYIHUPOBATH OCHOBHBIE
cBoiicTBa 00BEéMOB. M3ydarh, BBIBOIUTH
bopmyIbl o0BEMa MPSIMOYTOJIBHOTO
napajuIeNienuIe/1a, MPU3MbI i ITAPaAMUJIBL.
Brrancnsate 00bEM MPU3MBI U MIUPAMUIBI TIO UX
aneMeHTaM. [IpUMeHATh 00BEM JUISl pemieHUs
CTEPEOMETPUUECKUX 3a7ad U AJIST HAXOXKICHHS
TEOMETPUICCKUX BEITUIHH.

MogenupoBaTh pealibHbIE CUTYallUU Ha SI3bIKE
T€OMETPHUH, UCCIIE0BATH MOCTPOSHHBIE MOACTU
C WICTIOJIH30BAHUEM T€OMETPUUICCKUX TOHATHH

[ToBTOpEHHE:
CEYCHHs,
paccTosTHUSA

yrIsl (4 4)

n

[Toctpoenune ceuenuii B
MHOTOTpaHHHUKE.
Brruncnenne
paccTosHuiL: MEXIY
JByMsI TOYKaMH, OT TOYKU
70 TPSIMOM, OT TOYKH A0
MJI0CKOCTH; MEXITY
CKPEIMBAIOIUMUCS
npsAMbIMU.  Berancnenune
YIJIOB: MEXIY
CKPEIIHBAIOIIUMUCS
MPSIMBIMU, MEXIY
NpSAMOM W TUIOCKOCTBIO,
JIByTpaHHBIX YIJIOB, YIJIOB
MEXY IIIOCKOCTSIMU

CrpouTh ceyeHHE MHOTOIPAaHHHMKA METOIOM
CIIEIOB.

JaBarp onpeneneHue
burypamu.

Haxoauts paccrosiHre Mexy napayieabHbIMU
IUDIOCKOCTSAMHM, ~ MEXKIY  IUIOCKOCTBIO U
napajuieIbHON en IpsIMOH, MEXIY
CKPELIUBAIOIIUMUCS IIPSIMBIMH.

CTpouTh TMHENHBIA YrOJI IBYTPAaHHOIO yIlIa HA
YepTeKe MHOIOTPAaHHUKA U HAaXOAUTh €TI0

PacCToOAHUA  MEXKOY

BEJINYUHY.
Haxomute ymisl Mexay IUIOCKOCTSMU B
MHOTOTPaHHUKAX




OJIEKTPOHHBIE OBPA30OBATEJIBHBIE PECYPCbI

o «Jlomamnue 3amanus. Cpemnee oOmiee oOpaszoBanme. ['eomerpusin, 10-11 kmacc, AO
N3narensctBO «lIpocBemenne»
e Tpenaxep «O6mako 3Hanui». Maremaruka. 10 kimacc, OO0 «Duzukon JIad»

PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

HHOACHUTEJBHAA 3AIINCKA

VYuebnblil Kypc «BeposaTHOCTh M CTAaTHCTUKA» 0a30BOTO YPOBHS SBISETCS MPOJI0JDKCHUEM
Y pa3BUTHEM OJHOMMEHHOTO y4eOHOTO Kypca 6a30BOr0 YPOBHsI OCHOBHOTO 00IIIEro 00pa3oBaHusI.
Y4eOHbIi Kypc npeHazHaveH st GOpMHUPOBAHUS Y 00YUAIOIIMXCS CTATUCTUIECKON KyIbTYPHI U
NOHMMAHUS POJM TEOPUU BEPOSTHOCTEH KaK MAaTEMATUYECKOTO MHCTPYMEHTA ISl M3y4YEHUS
CIIy4aliHBIX COOBITHH, BENWYMH W TporieccoB. [Ipu m3ydeHnu ydeOHOro Kypca oOOTramarTcs
NPEICTaBICHUS OOYYaIOIUXCSd O METOJaX HCCIEeIOBaHUS H3MEHYMBOTO MHpPA, Pa3BHBACTCS
NOHMMAHNE 3HAYMMOCTU U OOILIHOCTH MAaTEMAaTUYECKUX METO/0B MO3HAHUS KaK HEOThEMJIEMOM
4acTU COBPEMEHHOI'O €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUSI.

Conepxanue y4eOHOro Kypca HalpaBi€HO Ha 3aKpeIUIeHHWEe 3HAHUM, MOJYyYEHHBIX HpU
U3y4eHHH Kypca Ha ypOBHE OCHOBHOI'O 0011ero oOpa3oBaHUs, U HA pa3BUTHE NPEACTABICHUN O
CIIy4alHBIX BEJIMUYMHAX M B3aHMMOCBA3SIX MEKIY HUMH Ha BaXHBIX IIPUMEpaX, CEOKEThI KOTOPBIX
HOYEPIIHYTHI U3 OKpY’Karollero Mupa. B pesynbrare y o6ydaromuxcs 10KHO cOPMHUPOBATHCS
npeicTaBieHue O Haubosnee YHOTPeOUTENbHBIX UM OOLIMX MaTeMaTHYeCKMX MOJAENX,
UCMOJb3YeMBbIX /ISl  ONUCaHMS AHTPOINOMETPUYECKUX M JeMOrpaUyecKux BeJIUYMH,
HOTPEIIHOCTE B PA3IMYHOTO poOJiIa HM3MEPEHUsX, JJIUTEIbHOCTH O0€30TKa3HON paboThl
TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHHH U MPOLIECCOB B OOIIECTBE.

B cooTBeTcTBUUM C yKa3aHHBIMHU LIEJIIMH B CTPYKType ydeOHOro kypca «BeposTHOCTh U
CTaTUCTHKa» ISl YPOBHS CpelHero obmero obpa3zoBaHus Ha 0a30BOM YPOBHE BBIACICHbI
CJIEAYIOIIME OCHOBHBIE cojepkaTenbHble JUHUU: «CiydaiiHble COOBITHS M BEpPOSITHOCTU»,
«Cny4aifHble BEJIMYUHBI U 3aKOH OOJIBILINX YUCEID».

Baxknyro yacTh yueOHOro Kypca 3aHHUMaeT U3y4eHHe reOMeTPUUECKOTo U OMHOMHUAIBHOTO
pacnpeneneHnii ¥ 3HaKOMCTBO C X HENPEPBHIBHBIMU aHAJIOTaMH - [TOKA3aTeIbHBIM U HOPMAJIbHBIM
pacnpenesIeHUsIMU.

Copnepxanne auHUM «Ciy4ailHble COOBITHS W BEPOATHOCTH» CIY)KUT OCHOBOHM ISt
(dbopMHUpOBaHUS TIPEACTABJICHHUH O PacTIpeIeTICHUN BEPOSTHOCTEN MEX Iy 3HAUYCHUSIMU CITYYalHBIX
BEJIMYMH, a TaKXKe 3Ta JIMHMUS HeoOXoJuma Kak 0a3a JUIs M3ydyeHHUs 3aKOHa OOJBIINX YUCEN —
(GbyHIaMEHTAIbHOTO 3aKOHA, JEHCTBYIOIIEr0 B MPHPOAE U OOIIECTBE M  HMEIONIETOo
MaTemaruueckyro  ¢opmanuzanuio. Cam  3akOH  OOJBIIMX  YWCEN Mpeasiaraercs B
03HAKOMUTENILHOM (pOpMe ¢ MUHUMAJIbHBIM HCIOIb30BaHUEM MaTeMaTH4eCcKoro opMmanusma.

Tewmsbl, cBsI3aHHBIE C HENPEPBIBHBIMU CIy4YailHBIMU BEIMUMHAMU, aKIIECHTUPYIOT BHUMaHHE
0o0y4aroImuxcsi Ha OMMCAHUM M M3YYEHUHU CIIydyailHBIX SIBICHHH C IMOMOIIBIO HEMpPEPBIBHBIX
¢ynkuuii. OCHOBHOE BHUMAaHUE YIENSIETCS TOKA3aTeIbHOMY U HOPMAJIbHOMY paclipe/leIeHusIM,
OpU O3TOM MpEAIojaraercs O3HAKOMHUTEIbHOE M3y4YeHHE MaTepuaia 0e3 JI0KazaTesIbCTB
IpUMEHSeMbIX (PaKTOB.

Yucno yacoB i u3ydeHus yueOHoro kypca «BeposTHocTh U ctaTicTuKa» B 10 Kiacce —
34 gaca (1 gac B HenemIO).

COJAEP)KAHUE OBYYEHUA



[IpencraBienne JaHHBIX C MOMOILIBI0 TaOnui U quarpamm. Cpeanee apudmMeTnyeckoe,
MenraHa, HanOoJbIllee ¥ HAaUMEHbIIIee 3HAUeHUs, pa3Max, IMCIIEPCUs U CTAaHAAPTHOE OTKIIOHEHHE
YHCIIOBBIX HAOOPOB.

CrnyuaitHble 3KCIIEPUMEHTHI (OIBITHI) M CIIYYaliHbIE COOBITHS. DIIEMEHTapHBIC COOBITHS
(ucxonpl). BeposiTHOCTH ciydallHOTO COOBITHS. BIM30CTh 4acTOTHI M BEPOSTHOCTH COOBITHH.
CrnyJaiiHble OIBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUAMU. BEpOsATHOCTH COOBITHIA
B OIBITAaX C PABHOBO3MO>KHBIMHU AJIEMEHTAPHBIMH COOBITUSIMH.

Onepanuu HaJl COOBITUSIMU: TIepeceueHre, 00beIMHEHNE, TPOTUBOIOIOKHBIC COOBITHSI.
Juarpammsl Diinepa. @opmyia Cl0KEeHUs BEPOATHOCTEM.

VYciioBHas BEPOSATHOCTh. Y MHOKEHHUE BEPOSITHOCTEN. [lepeBo ciiydailHOro 3KCIIEpUMEHTA.
®dopmyna noaHo# BepoaTHOCTU. He3aBucumeblie cOObITHS.

Komb6unaropaoe npaBusio ymHoxkeHus. [lepectanoBku u akropuan. Yuciao coueTaHuid.
Tpeyronbuuk [lackans. @opmyna 6unoma HeroToHa.

bunapublii cny4yaiiHbIi OMBIT (MCTIBITAHKE), YCIIEX U Heynava. He3aBuCHUMBbIE HCTIBITAHMUS.
Cepusi HE3aBHCHMBIX HCIBITAaHUNM 10 mnepBoro ycnexa. Cepus HE3aBUCUMBIX HCIBITAHUN
bepnyinu.

CnyuaiiHas BenuuuHa. Pacnpenenenuwe BeposiTHOcTel. Jlumarpamma pacrnpenesieHus.
[Tpumepsl pacnpezesneHuii, B TOM YUCIIE, FEOMETPUUECKOE U OMHOMMAIIBHOE.

I[MPEAMETHBIE PE3YJIbTATBI

K xoHmy obOyuenuss B 10 kiacce oOydaroLuiics MOJIyYUT CIEAYIOUIME IPEIMETHbIE
pE3yJIbTaThI:

v/ 4HUTaTh U CTPOUTH TAOIHIIBI U THATPAMMBI;

v/ OomepupoBaTh MOHATHAMU: CpeqHee apu(METHUECKOoe, MeHaHa, HauboIbIlee, HANMEHbIIEe
3HAUEHUE, pa3Max MacCHBa YUCIIOBBIX JaHHBIX;

v/ OmepUpoBaTh MOHITHIMH: CIyYalHbI OSKCIEPUMEHT (OMBIT) W CIydailHOe COOBITHE,
3JIEMEHTapHOE COOBITHE (3JIEMEHTAPHBIN UCXO0/T) CITy4aifHOTO OIBITA, HAXOAUTh BEPOSTHOCTH B
OTIBITAaX C PABHOBO3MOXKHBIMHU CITy4aifHBIMU COOBITUSIMH, HAXOAUTh U CPABHUBATh BEPOSITHOCTH
COOBITHI B H3YYEHHBIX CITy4alHBIX 3KCIIEPUMEHTAX;

v/ HaxoAuTh ¥ (HOPMYIHUPOBATH COOBITHS: TEPEeceUYeHne W OObEANHEHHE TaHHBIX COOBITHIA,
coObITHE, TMPOTHUBOMOJIOKHOE AAHHOMY COOBITHIO, MOJb30BaThCS AuMarpamMmamu Oiiepa U
(bopMyII0ii cl0’KeHUsI BEPOATHOCTEN MPU PEIICHUH 3a/1ay;

v/ OllepUpoOBaTh MOHATHAMHU: YCIOBHAs BEPOSTHOCTb, HE3ABHCHMBIE COOBITHS, HAaXOHUTh
BEPOATHOCTH C TOMOUIbIO MPAaBUJIa YMHOKEHUS, C TIOMOIIBIO IEPEBA CITYyYailHOTO OMbITA;

v’ IIPUMEHSTh KOMOMHATOPHOE TPABUIIO YMHOKEHHUS TIPH PEIICHAN 3312,

v/ OnepupoBaTh MOHATHAMHU: HCIIBITAHKUE, HE3aBUCHMBIC UCIIBITAHNUS, CEPHSI UCTIBITAHMUM, YCIIEeX U
HeyJaya, HaXOAUTh BEPOSTHOCTH COOBITHI B C€pUM HE3aBHCHMBIX HCIBITAHUH JI0 MEPBOTO
ycrexa, HaXOJUTh BEPOATHOCTH COOBITHI B cepuu ucnibITanuii bepnyiu;

v/ onepupoBaTh TMOHATHAMU: CITydaiiHas BEJIMUYMHA, PACTpereseHie BEPOSATHOCTEH, qruarpaMma
pacnpeneieHusl.

TEMATHYECKOE INTAHUPOBAHHUE

TemaTuyeckue OcHoBHoOe cojiep:kaHue OcHoBHbBIE BU/BI 1eSTeJILHOCTH
0JIOKH, TeMbI ol0yuaroummxcsi
[IpencraBnenue [IpencraBnenue nanHbix c | M3Bnekars nHpopmMainio U3 Tabuui u
TaHHBIX U | IOMOIIBIO ~ TaOMUIl W | AMarpamMM, HWCIIOJIb30BaTh TaONMHIBI U
orMcaTeNbHas JTUarpamm. Cpennee | muarpaMMbl — JUIs  TPEICTABICHUS
cTaTucTHKa (4 9) apupMeTHIeCcKoe, MeIMaHa, | CTaTUCTUYCCKUX JTaHHBIX.
HauOoJIbIIIee u




HalMEHbLIIee 3HAUCHMS,
pasmax, aucrepcus,
CTaHJApTHOE OTKJIOHEHHE

YHCJIOBBIX HAOOPOB

Haxoaute onucarejbHbIe
XapaKTEePUCTUKHU TaHHBIX.

BeiaBurarb, KpUTHKOBATh TUIIOTE3BI O
Xapakrepe CIy4alHOM M3MEHYMBOCTH
U onpesensonmx eé gpakropax

Crny4aiiHble OMBITHI U

CllydaiiHble COOBITHS,
OTIBITHI c
PaBHOBO3MOXHBIMU
3JIEeMEHTapHBIMU

ucxomami (3 )

CrnyualiHble SKCIIEPUMEHTBI

(omBITBI) W CiIy4alHBbIC
cOOBITHSI. DIeMEHTapHbIE
COOBITHS (ucxompl).
BeposTHOCTE  CiiydaliHOTO
COOBITHS. BepositHocTH
COOBITU B  OMNBITaX C
PaBHOBO3MO)KHBIMU
AIIEMEHTAPHBIMH

coobiTusiMu. [IpakTuueckas
pabora

Belgensate Ha npuMepax CiydaiHble
cOOBITHSI B OIMCAHHOM CIy4YailHOM
OTIBITE.

@opMyIMPOBATH YCIOBUS MPOBEACHUS
CIIy4ailHOTO OIBITA.

HaxoauTe BEpOSATHOCTH COOBITHI B
OMBITAX c PaBHOBO3MO>KHBIMU
HCXO/IaMH.

MopnenupoBarb OTIBITHI c
PAaBHOBO3MOXXHBIMH ~ 3JIEMEHTapPHBIMU
HUCXOaMH B  XO/A€ MPAKTHYECKOU
paboThI

Omneparuu HaJ
COOBITUSIMH, CIIOKCHHE

Oneparuu HaJ COOBITUSIMH:
nepecedeHue, 00ObeIMHEHHE

Ucnonb3oBare nuarpammbl Diisiepa u
CIIOBECHOE OMNHCAHHE COOBITUN st

BeposiTHOCTEM (3 ) COOBITHI, bOopMYyTHpPOBKM U HM300pakeHUs
IIPOTHBOIIOJIOKHBIE 00beJMHEHUS u [IEpPEeCEUCHUS
COOBITHS. JuarpamMmbl | COOBITHIA. Pentars 3aauu C
DOunepa. dopMmyna | UCHOIB30BaHUEM (OPMYJIbI CIOKEHUS
CJIOKEHUS BEPOATHOCTEH BEPOATHOCTEN

YcnoBHas YenoBHas BEpOATHOCTb. | Pemare  3amaunm  Ha  HaXOXICHHE

BEPOSATHOCTb, JIEPEBO | YMHOXEHHE BEPOSTHOCTEH. | BEpOSITHOCTEH COOBITUH, B TOM UHCIE

CIly4yalHOro  ombITa, | JlepeBo CIIy4alHOTO | YCIIOBHBIX C  IIOMOIUBIO  JIepeBa

dhopmyrna MOJIHOM | AKcepuMeHTa.  PopMylia | CIy4ailHOTO OMbITA.

BEPOATHOCTH MIOJIHOU BEPOATHOCTH. | OnpeaensiTh HE3aBUCUMOCTb COOBITUI

u He3aBUcUMOCTh | HezaBucumble coObITHS no ¢opmylre M TO OpraHu3aluu

coObITHi (6 U) CJIy4allHOTO OTIbITa

DJeMeHTbI Kom6unaropnoe mnpaswio | Mcnonb3oBark MpaBHiIo YMHOXKEHUS

KOMOMHATOPUKH (4 4) | yMHOXEHHUSI. JUIs  TIepeyuclIeHHs  COOBITHMH B
IlepecraHoBKM U | CIly4allHOM OIIBITE.
(baxTopua. Uucno | [Tons3oBarbes bopmynoit 51
coueTaHui. TpeyrojbHUK | TPEYrOJIbHUKOM [Tackains JUIs

[Tackans. dopmyna 6uHOMA
Herorona

ONPCACIICHUS YUCIia COUYETaHUU

Cepun
MTOCJIe/IOBATEIIBHBIX
ucrbITanui (3 9)

bunapHsIi CIIy4alHBbIN
OTIBIT (MCTIIBITAHUE), YCIIEX U
HeyJaya. HesaBucumslie
VCIIBITAHNUA. Cepus
HE3aBHCUMBIX HCIIBITAaHUI
1o nepsoro ycrnexa. Cepust
HE3aBHCUMBIX HCIIBITAaHUM

bepuymm. IlpakTtnueckas
pabora
c HCIIOJIb30BaHHEM

AIIEKTPOHHBIX TAOIHIL

Pa36uBark clI0KHbIE SKCTIEPUMEHTHI Ha
OTJI€TIbHBIE UCTIBITAHHUS.

OcBauBaTb  TOHATUA:  UCIBITAHHE,
cepusi  HE3aBHCHUMBIX  HCIBITAHWUM.
IIpuBonuTh IIPUMEPBI cepuit
HE3aBUCUMBIX UCIbITaHW. Pemarb
3aa4d  Ha IIOUCK  BEPOSATHOCTEH
COOBITUH B CEpPHHM HCIBITAHUNA JI0
[IEpBOrO  yclexa M B CEepUsX
ucneiTanui beprymn. M3ydars B xone
IIPAKTHUECKOU paboThI C
HCITOJIb30BaHUEM JIEKTPOHHBIX
Ta0MIl BEPOSTHOCTH COOBITHH B
CEpUSX HE3aBUCUMBIX UCIIBITAHUN




City4aiiHble BETUYUHBI
u pacnpeneneHus (6 4)

CnyyaliHasi BEeTMYMHA.
Pacnpenenenue
BEpPOSITHOCTEM.
Huarpamma
pacupenenenuss. Cymma u
IIPOU3BEJCHUE CIIy4alHBIX
BEJIMYUH. [Tpumepsi
pacrpeneneHuii, B TOM
YHUCJIE TEOMETPUYECKOE U
OMHOMHUAJIBHOE

OcBauBaTth  MOHATUS:  Cly4yaliHas
BEJIMYMHA, paclpenenenue, Tabnuna
pacnpezeneHus, quarpamma
pacnpeneneHusl.

[IpuBOIUTH NIpUMEPHI pacHpeacICHUM,
B TOM 4HCI€ TE€OMETPUYECKOIO U
OMHOMHUABHOTO. CpaBHuUBaThH
pacrpeneneHust CIIy4YalHbIX BEJIMYUH

Haxomute  3HaYeHHsT CyMMBI U
MPOU3BEJICHUS CIy4alHbIX BEJIMYHUH.

Crpouts u pacro3HaBaTh
reOMETpUYECKOe H  OMHOMHAIBHOE
pacnpezeneHue

[ToBTrOpeHue,
000011IeHHE,
CUCTEMAaTU3ALUS
3HaHUH (5 9)

OmnucarenbHas CTaTHCTHKA.
CnyuyaiiHple  ONBITBI U
BEPOATHOCTH  CIIy4alHBIX
coOpITHid. Ormepanuu  Haj
COOBITHUSIMH. OeMEHTHI
KOMOHMHATOPHKH, cepuu
HE3aBHCUMBIX MCIIEITAHUI

[ToBTOpPSITH M3Y4YEHHOE U BBHICTPAUBATH
CHUCTEMY 3HAHUU

IJIEKTPOHHBIE OBPA3OBATEJIBHBIE PECYPCbI

«f cnmam EI'D. Cpennee obmiee oOpa3oBaHue. YUeOHBI MOIYJb 1O PEIICHHIO TPYAHBIX
3aJaHuil o yyeOHOMY mpeamery «MaremaTtuka (yriayOneHHbI ypoBeHb)». 10-11 kmacch,
AO NznarensctBo «IIpocBemenuey;
Tpenaxep «Obnako 3HaHU». Maremaruka. 10 kimacc, OO0 «Dusukon Jlad»




