111. denepanvuast pabouas mporpaMma IO  yY4eOHOMY  MPEIMETY
«Matematuka» (0a30BbIil YPOBEHbD).

111.1. ®enepanvuas pabouas mporpaMma IO Y4eOHOMY MPEIMETY
«Martematuka» (0a30BbIi ypoBeHb) (mpeameTHass obOnacte «MartemaTuka u
nHpopmaruka») (Hajee COOTBETCTBEHHO — TMporpamMma IO MaTeMaTHKe,
MaTeMaThKa) BKJIIOYAET TOSICHUTEIbHYIO 3aIlluCKy, COJCp)KaHhe OOydeHHUs,
IJIAHUPYEMbIEC PE3yJIbTaThl OCBOSHUSI IPOrPaMMBbI 110 MaTEeMaTHKE.

111.2. MosicuuTenbHas 3amUcKa OTpaykaeT OOIue LeMu U 3a7a4i U3ydeHUs
MaTeMAaTHKH, XapaKTEPUCTUKY TICUXOJIOTHYECKHUX MPEANOChUIOK K €€ U3YUYCHUIO
00y4JaromuMHCs, MECTO B CTPYKTYpE YUeOHOTrO MJIaHa, a TAaKKe MOJIX0Ibl K 0TOOPY
COJICpKaHMsI, K ONIPEACIICHUIO NIAHUPYEMBIX PE3yJIbTaTOB.

111.3. Conepxanue oOydeHUS PACKPBIBACT COJEpKaTeIbHbIC JTUHHH,
KOTOPBIE TIPEJIararoTcs sl 00s13aTeILHOTO U3YUCHUS B KAXKJIOM KJIacCe Ha YPOBHE
CpeaHero oo01Iero 0opa3oBaHus.

111.4. Ilnanupyemble pe3yiabTaThl OCBOCHHSI MPOrpPaMMbl 10 MaTeMaTHKe
BKJIIOUAIOT JTMYHOCTHBIE, METAINIPEeIMETHBIE PE3YyJIbTaThl 32 BECh NIEPHUO]] O0yUEHHUs
Ha YpOBHE cpelHero oOIero o0pa3oBaHUsA, a TaKXKe MPEIMETHBIE JOCTHXECHUS
00ydJaromerocs 3a KakJblil 101 00ydeHusI.

111.5. TlosicHuTenbHAA 3aMKCKAa.

111.5.1. TlporpamMa 1O MaTeMaTHUKE Ha YPOBHE CpeaHEero oOIIero
obOpa3zoBanus pazpaborana Ha ocHoBe PI'OC COO c y4éTOoM COBpPEMEHHBIX
MHUPOBBIX TPEOOBaHMM, MPEABIBISIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U
TpaIUulUi poccuiickoro obpaszoBanus. Peanmuzammsi mporpamMmbl M0 MaTeMaTHUKE
oOecreuynBaeT OBIAJCHUE KIIFOUEBHIMH KOMIIETCHIIUSMH, COCTABIISIOIINMU OCHOBY
UL caMOpPa3BUTHS U HENpephiBHOTO  00pa3oBaHUsA,  IEIOCTHOCTH
OOIIEKyIbTYPHOTO, JIMYHOCTHOTO ¥ TIO3HABATEIBHOTO PA3BUTHS JHUYHOCTH
00yJaromuxcs.

111.5.2. B mporpamme 10 MaTeMaTWKEe YyYTE€HbI HWJEU W TOJOXKCHHUS
KOHIIETIIIMU Pa3BUTUS MaTeMaTU4eCKoro oOpa3oBanusi B Poccuiickori deneparuu.

B cooTBeTCTBUM C Ha3BaHUEM KOHIICIINWH, MAaTCMAaTH4YCCKOC 06p330BaHI/Ie JOJIDKHO,



B YACTHOCTH, IPEIOCTABIISTH KaXKJA0OMY 00y4arOIIEMYCs BO3MOXHOCTb TOCTHXKECHHSI
YpOBHSI MaTEMaTUYECKUX 3HAHUU, HEOOXOAUMOTO s JajdbHEHIed YCHemHon
KU3HU B oOmiectBe. IMEHHO Ha pelieHue 3TOW 3a/layu HalelleHa mporpamma o
MareMaTuke 0a30BOr0 YpOBHS.

111.5.3. Marematuka — ONOpPHBIA MOpeaAMET Mg H3YYEHUS CMEXHBIX
JUCLUIUIMH, YTO JieiaeT 0a30ByI0 MAaTEMAaTHYECKYIO MOJrOTOBKY HEOOXOAMMOM.

111.5.4. [IpakTuyeckas MOJE3HOCTh MaTeMaTHUKW OOYCIIOBJIEHA HaJIM4YHEM
OPOCTPAHCTBEHHBIX  (OPM, KOJMUYECTBEHHBIX OTHOIIEHUH, HSKOHOMHYECKUX
pacyeToB; HEOOXOJMMOCThIO MAaTEMAaTUYECKUX 3HAHUN B MOHUMAHUU MPUHLHUIIOB
yCTpOiiCTBa U UCIIOJIb30BAHUS COBPEMEHHOW TEXHUKH, BOCHPHUATUA U
UHTEpIpeTaIds Pa3HOOOpa3HON COIMATBHOM, HSKOHOMHYECKON WHGOpMAaIINH;
MPAKTUYECKUX TMPUEMOB T'COMETPUYECKUX H3MEPEHUN U TOCTPOCHHM, YUTCHUS
uH(OpMaIIMH, IPEACTABICHHON B BUJI€ TaOJIMII, 1UarpaMm U rpaduKoB.

111.5.5. Ilpumenenue MaTeMaTU4YECKOro CTUJIA MBIIIJIEHHUS,
IPOSIBJISIFOILIETOCS. B ONPEACIEHHBIX YMCTBEHHBIX HaBBIKaX, MPUEMAX U METOJAX
MBIIIJICHUST 4YeJIOBEKa, Mpoleccax o0O0OIeHUsT W KOHKpETH3alluu, aHaiu3a M|
CUHTe3a, Kiaccu(UKalMd M CHUCTeMaTH3aluu, adCTparupoBaHus W aHAJIOTUN Kak
(bopMHUpPOBaHUY aNTOPUTMUIECKON KOMITIOHEHTHI MBIIIUICHUS ¥ BOCTIUTAHUN YMEHUN
NEUCTBOBATh MO 3aJlaHHBIM aJTOPUTMAM, TO3BOJISIOIIEH COBEPUICHCTBOBAThH
M3BECTHBIE U KOHCTPYUPOBATH HOBBbIE. OOBEKTHI MATEMATHUECKUX YMO3AKITIOYEHUH,
MpaBUila UX KOHCTPYUPOBAHUSI PACKPBHIBAIOT MEXAHU3M JIOTHUECKUX MOCTPOEHUH,
CIIOCOOCTBYIOT BBIPaOOTKE YMEHU (POPMYITHPOBATH, 0OOCHOBHIBAThH U TOKA3HIBATh
CYXKJICHHSI, TEM CaMbIM Pa3BUBAIOT JIOTUYECKOE MBIIIJICHUE.

111.5.6. OGyuenne MaTeMaTWKEe KaK  BO3MOXHOCTh  Pa3BUTHS Yy
oOydJarommXxcs TOYHON, PAIIMOHATFHON ¥ HHPOPMATUBHON PeUr, yMEHHS OTOUPATH
Haubosee MOAXOIAIINE SI3BIKOBBIC, CUMBOJUYECKHE, Ipaduueckue CpeacTBa ajs
BBIPAKEHUS CYXKICHUN U HATJISITHOTO UX MPEJCTABICHUS.

111.5.7. O0miee 3HAKOMCTBO C METOJAMM IIO3HAHUS JE€HMCTBUTEIBHOCTH,
IIPEICTABICHUE O NPEIMETe M METOAE MAaTeMaTHKH, €ro OTJIWYHUS OT METOJOB

CCTCCTBCHHBIX U TYMAHUTAPHBIX HAYK, 00 0COOEHHOCTIX IMPUMCHCHHUA MAaTCMATHKH



JUTSL pEIICHUsI HAYyYHBIX U MPUKIIAIHBIX 3a]]a4 KaK HE0OOXOAUMBII KOMIIOHEHT 001IeH
KYJBbTYPBHI.

111.5.8. U3yueHue MaTeMaTHUKU CIIOCOOCTBYET 3CTETUYECKOMY BOCTIMTAHUIO
YeJIOBeKa, MOHMMAHUI0 KPAacOThl M M3AIIECTBA MATEMATHUYECKUX PacCCyKICHUH,
BOCIIPUATHIO TEOMETPUYECKUX (DOPM, YCBOCHUIO UJEU CUMMETPUH.

111.5.9. [IpuoputeTHbiMH 1esIMU 00yueHUs] MaTemaTuke B 10—11 kmaccax
Ha 6a30BOM YPOBHE SIBIISIFOTCS:

dbopMupoBaHUE EHTPATLHBIX MATEMAaTUYECKUX MOHITUH (YUCIIO0, BEJIMYMHA,
reoMeTpudeckas Gurypa, nepeMeHHas, BepOosTHOCTb, QYHKIIHS ), 00eCIeUnBarOIUX
NPEEMCTBEHHOCTh M TMEPCIEKTUBHOCTh  MAaTEMaTHYECKOTO  00pa3oBaHUS
oOydJarommxcs;

MOJIBE/ICHNE O0YUarOIIMXCsl Ha JOCTYITHOM JIJIi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTE€MaTUKU W OKPYXAIOIIeTO MHpa, MOHUMAaHUE MAaTeMaTHUKH Kak
4acTH O0IIeH KyJIbTyphl 4YeIOBEYECTRA;

pa3BUTHE MHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIHOCOOHOCTEH oOydarommxcs,
NO3HABATENIbHOM  AaKTUBHOCTH, MCCJIEAOBATENbCKMUX YMEHUH, KPUTHYHOCTH
MBIIUICHUS], UHTEPECA K NU3YUCHUIO MAaTEMATHKU;

dbopmupoBanue GyHKIMOHATHLHOM MAaTEMAaTHUYECKOW IPAMOTHOCTH: YMEHHS
pacro3HaBaTh MaTeMaTUYECKHUE ACMEKThl B PEAJIbHBIX JKU3HEHHBIX CUTYalUSIX U
OpU U3YYCHUH JPYTUX Yy4eOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH |
3aKOHOMEpPHOCTEH, (OpMYIHpOBaTh HMX Ha S3bIKE MAaTEMAaTUKH W CO3/1aBaTh
MaTeMaTU4eCKUe MOJIEIHU, IPUMEHSATh OCBOCHHBI MaTeMaTUYECKUM anmapaT Juis
peuieHns NpPaKTUKO-OPUEHTUPOBAHHBIX 3aJad, MHTEPHPETHPOBATh U OLIEHUBATH
MOJIyYEHHBIE PE3YIIbTATHI.

111.5.10. OcHOBHBIMU JIMHHSAMH cojepkanust maTtemMaTuku B 10—11 kmaccax
ABIAIOTCS: «Uuciia u BeaucaeHus», «Anredpay («Anredpandeckue BHIPAKCHUSY,
«YpaBHeHUsT UM  HepaBeHCTBa»), «Hawama wmaTeMaruueckoro aHaiuzay,
«T'eomerpust» («I'eomerpuyeckne QuUrypsl U HUX CBOWCTBa», «l3Mepenue
r€OMETPUUECKUX BEIUYUH»), «BepoarHocts u cratuctukay. ColepxaTeiabHble

JIJMHUKW Pa3sBUBAIOTCA IIApPaJUICIIBHO, KaXaad B COOTBCTCTBHH C COOCTBEHHOU



JIOTUKOM, OJHAKO HE HE3aBUCHUMO OJIHa OT JIPyrod, a B TECHOM KOHTaKTe U
B3auMoiecTBUM. VX 0OBeaUHSET JOTHYECKas COCTABJIAIONIAs, TPAIUIIMOHHO
mpucylas MaTeMaTHKe W TIPOHU3BIBAIONIAS BCE MAaTEMATHYECKHUE KypChl U
coaepxkarenbubie JuHUH. CdopmynupoBanHoe B DPI'OC COO tpeboBaHue
«BJIQJICHUE METOJaMH JOKa3aTeJIbCTB, aJlfTOPUTMaMU pEIICHUs 3aJad, YMEHHE
(GopMyIHpPOBATH ONPEACIICHHS, AKCHOMBI U TE€OPEMBI, IPUMEHSTh WX, ITPOBOIUTH
JI0OKa3aTeIbHBIC PACCYXKJEHUS B XOJ€ pEIICHUs 3a7auy» OTHOCUTCA KO BCEM
y4eOHBIM KypcaM, a (hOPMHUPOBAHUE JIOTHICCKUX YMEHHUH pacipeaesseTcs 1Mo BCeM
rojiaMm oOy4eHHus Ha ypOBHE CpPEIHEro 0011ero oopa3oBaHusl.

111.5.11. B cootBerctBum ¢ @DOI'OC COO mareMaTuka SBISCTCS
00s13aTeNIbHBIM MPEIMETOM Ha JIaHHOM YpOBHE oOpasoBanus. [Iporpammoii mo
MaTeMaTHKe TpeaycMaTpUBaeTCsl U3ydeHue yueOHoro npeamera «MaremaTukay B
paMKkax Tpé€X yueOHBIX KypcoB: «AnreOpa M Haudaja MaTEeMaTHYECKOTO aHAJIU3ay,
«["eometpus», «BeposTHOCTB U cTaTUCTHKA». DOpMUPOBAHHE TOTUYECKUX YMEHHM
OCYIIECTBIISIETCSI Ha MPOTSKEHUH BCEX JIET OOYUYEHHUS Ha YPOBHE CPEHETO OOIIETO
o0pa3oBaHusA, a 3JIEMEHTHI JIOTUKH BKIIIOYAIOTCS B COAEpPKaHUE BCEX Ha3BAaHHBIX
BBIIII€ YYEOHBIX KYpPCOB.

111.5.12. O6mee 4YuCIO YacCOB, PEKOMCHJIOBAHHBIX JJII  HW3Y4YCHUS
marematuku — 340 yacoB: B 10 kinacce — 170 yacos (5 yacoB B Henento), B 11 kinacce
— 170 gyacoB (5 4acoB B HEZIEIIO).

111.6. Ilnanupyembie pe3yiabTaThl OCBOCHHSI MPOTPaMMbl IO MaTE€MaTHKe
0a30BBIll YPOBEHBb HA YPOBHE CPEAHETO OOIIETo 00pa3oBaHMUs.

111.6.1. B pe3ynbTaTe M3y4eHHUsS MAaTEMATHKU Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHusa y oOydaromerocsi OyayT copMUpOBaHbBI CIENYIONIUE JTMYHOCTHBIC
PE3YNIbTATHI:

1) rpaskJaHCKOTO BOCITUTAHMSI:

c(hOpPMHUPOBAHHOCTH TPAXKTAHCKON MO3UIUN 00YJAIOMIErocs KaKk aKTUBHOTO
M OTBETCTBEHHOTO Yj€Ha POCCHIMCKOTO 0OIIecTBa, TMpEACTaBICHHE O
MaTEeMaTHIECKUX OCHOBAX (DYHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHUM,

MpoIEyp TPpakIAaHCKOTO oOImecTBa (BBIOOPHI, OMPOCHl W JIPYyroe), yMEHHue



B3aUMOJICHCTBOBATh C COIMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) MaTpUOTHIECKOTO BOCITUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOMN TPaKTaHCKON MIEHTUYHOCTH, YBOKCHUS K
MPOILJIOMY W HACTOSIIIIEMY POCCUHCKOM MaTEMaTHKH, IICHHOCTHOE OTHOIICHHE K
JOCTHKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMATUUYECKOU IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOT'O BOCITUTAHHUS:

OCO3HAHHUE JYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapoja, CPOpMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, dTUYECKOTO TOBEJCHUSI, CBA3aHHOTO C MPAKTUYECKUM
IPUMEHEHHUEM JIOCTHKCHUM HAYKH U ICSTEIbHOCTBIO YIYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B IOCTPOEHUE YCTONYMBOTO OYAYIIETO;

4) 5CTETUYECKOrO BOCITUTAHMS:

ACTETHUYECKOE OTHOLICHUE K MHPY, BKJIIOYas 3CTETUKY MAaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7ay, PEIICHUH, pacCyKJAeHUN, BOCIPUUMYHBOCTh
K MaTEMaTUYECKUM aCTIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) bu3HyYecKOro BOCIUTAHUS:

chOpMHUPOBAHHOCTh YMEHHUS TPHUMEHSATh MaTeMAaTHYEeCKHE 3HAHHUS B
MHTEpECcax 3I0POBOro 1 0e30MmacHOro 0dpasa KU3HH, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOC IHMTAaHHWE, COATAHCUPOBAHHBIN PEKUM 3aHATHH M
OTIIBIXa, PEeTyspHas (U3NYecKas aKTUBHOCTH), (PM3UYECKOE COBEPIICHCTBOBAHUE
MIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIILHOM JIESITEILHOCTHIO;

6) TpyTIOBOTO BOCITUTAHWSI:

TOTOBHOCTh K TpPYJY, OCO3HaHUE LIEHHOCTH TPYAOIIOOHs, HHTEpeC K
pasmuuHbIM  cepam  MPOPECCHOHAIBHOW — JIESITCIBHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOH W e€ MPUI0KCHUSMH, YMCHHE COBEpIIaTh OCO3HAHHBIM BBIOOD
Oynymieit mnpodeccud M PeaTu30BbIBATH COOCTBEHHBIC KU3HEHHBIC ILJIaHBI,
TOTOBHOCTh W CIIOCOOHOCTH K MaTeMaTH4eCKoMy OOpa3oBaHHIO U

CaMOO6p330BaHI/IIO Ha IIPOTAXKCHHUU BCel JKU3HHU, TOTOBHOCTH K AKTHBHOMY



YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a7]a4 MAaTeMaTHUYCCKOW HAMPaBICHHOCTH;

7) 3KOJIOTUYECKOT'O BOCIIUTAHHUS

c(hOpPMHUPOBAHHOCTh JKOJOTUYCCKOH KYyJIbTYphl, TMOHUMAHUE BIIHMSHUS
COIMAJIEHO-3KOHOMHYECKHUX TPOIECCOB Ha COCTOSHUE TPHUPOJHON M COIMAIBHOM
Cpelbl, 0CO3HAHME TJIOOABHOTO XapakTepa dKOJIOTHISCKUX TTPOOIeM, OpUEHTAITUS
HAa TIPUMCHCHHEC MATEMAaTHYECKMX 3HAHWHA JUIsI penieHus 3agad B 00JacTu
OKpYXaromel cpejpl, TUIAHUPOBAHUE TIIOCTYIIKOB W OIICHKM WX BO3MOKHBIX
TIOCIICJICTBUH JJISI OKPYKAIOIICH CpeIbl;

8) IICHHOCTH HAYYHOT'O TIO3HAHMS:

c(hOpPMHPOBAHHOCTH MHPOBO33PCHHS, COOTBETCTBYIOIIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAyKH 1 OOIICCTBCHHOM MPAKTUKH, TOHUMAaHHE MaTEMaTHICCKOM
HayKU Kak cepbl YCIOBEUCCKOH JIeITeILHOCTH, STAIOB €€ pa3BUTHS M 3HAUUMOCTH
JUTSL Pa3BUTHS ITUBUIN3AIIAN, OBJIAJICHUE S3BIKOM MAaTEMAaTHKH M MaTeMaTHYECKOM
KyJbTYPOH KaK CPeICTBOM MO3HAHHUS MUPA, TOTOBHOCThH OCYIIECTBISATH MPOEKTHYIO
U UCCJIEIOBATENBCKYIO AESTENBHOCTh MHIUBUIYAIBHO U B TPYIIIIE.

111.6.2. B pe3ynbTaTe M3yuyeHUs MAaTEMAaTHKU Ha YPOBHE CPEJAHETO OOIIETO
oOpa3zoBanus y oOyuvatomierocss OynyT chOpMHpPOBaHbI —TO3HaBaTEIbHBIC
YHUBEpPCAJIbHBIC yUeOHbIE IEUCTBHS, KOMMYHUKATUBHBIE YHUBEPCAIbHBIC YUeOHbIC
JCUCTBUS, PETYISITHUBHbIE YHHUBEpCaJbHbIE Yy4YeOHBbIC EWUCTBHS, COBMECTHAs
JEeSTEIBHOCTb.

111.6.2.1. V obyuatomierocss O0ynyT chopMHUpOBaHBI CIEAYIOMUE 0Oa30BbIC
JIOTUYECKHE JEUCTBUS KaK 4YacTh IO3HABATEIbHBIX YHHUBEPCATbHBIX Yy4eOHBIX
JNEUCTBUN:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKH MaTEMaTHYECKUX
OOBEKTOB, TOHSTHA, OTHONICHUH MEXIy MOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHMSI TIOHSATUH, YCTAHABIUBATH CYIIECTBEHHBIN MPU3HAK KIacCU(DUKAIIH,
OCHOBaHHUS 17151 0000IIEeHHS ¥ CPAaBHEHUS, KPUTEPUHU TIPOBOAMMOTO aHAIIN3a,;

BOCTIpUHUMATh,  (OPMYIUPOBATH W  MPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIHHBIC ¥ OTPUIIATEIIbHBIE, CIMHUYHBIE, YaCTHBIC W OOIIHE, YCIOBHEIE;

BBIABJIATh MATCMATUYICCKUC 3aKOHOMEPHOCTH, B3AMMOCBA3H U ITPOTUBOPCUHA



B (akTax, JaHHBIX, HAOMIOJACHUAX U YTBEPKACHUAX, NpeIaraTh KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUN;

7ieNiaTh BBIBOABI C HCIOJIB30BAaHUEM 3aKOHOB JIOTWKH, JEAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

IPOBOJIUTH CAMOCTOSITENIFHO JJ0KAa3aTeIbCTBA MATEMAaTHIECKUX YTBEPKIACHUN
(IpsiMBIE ¥ OT IPOTHBHOTO), BRICTPAUBATh apTyMEHTAIINIO, IIPUBOAUTH TIPUMEPHI |
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKJACHHUS U BBIBOJIBI,

BbIOMpaTh crnocod pemieHuss ydyeOHOM 3aaaud (CpaBHHUBATH HECKOJIBKO
BapUAHTOB PEIICHHUS, BEIOMPATh HANOO0IEe MOAXOSAIIHNNA ¢ y4ETOM CaMOCTOSITETEHO
BBIJICJICHHBIX KPUTCPHUCB).

111.6.2.2. YV o6yuaromerocs OyayT cGopMHpOBaHBI CleAyrolue 0a3oBbIC
MCCIICJIOBATEIbCKUE JICWCTBUS KaK 4YacTh I[O3HABATEIIBHBIX YHHUBEPCATBHBIX
y4eOHBIX JICHCTBUIA:

UCIIOJIb30BaTh BOIPOCHI KaK HMCCIENOBATEIbCKUM WHCTPYMEHT TO3HAHUS,
dopMynupoBaTh  BONPOCH,  (PUKCHUpYIOIIHME  MPOTUBOpPEYHE,  MpoOJIemy,
yCTaHABIMBATh MCKOMOE M JaHHOE, (GOpMHpPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO TTO3UIIMI0, MHEHHE;

IPOBOAUTH CAMOCTOSITEIBHO CTUIAHUPOBAHHBIN SKCIIEPUMEHT, HCCIICIOBAHUE
110 YCTaHOBJIEHUIO OCOOEHHOCTEW MaTeMaTUYECKOro OOBEKTa, SIBICHHS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEX1y 00BEKTaMHU, SIBICHUSIMU, TIPOIECCAMU;

CaMOCTOATETHHO (HOPMYIHPOBATH O00OOIIEHUS W BBIBOJBI MO pe3yJibTaTaM
OpOBEAEHHOIO  HAONIONEHUS, HUCCIIENOBaHMs, OLEHUBAaTh  JOCTOBEPHOCTD
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOAOB U 000O0IICHHIA,

POTHO3UPOBATh BO3MOYKHOE pa3BUTHE TIPOIecca, a TakKKe BBIIBUTATH
MPEIOIOKEHHUS O €r0 Pa3BUTHHU B HOBBIX yCIIOBHSIX.

111.6.2.3. V obyuaromerocs OynyT chOpMHpOBaHBI yYMEHHUsS paboTaTh C
nH(pOpMaIMei Kak 4acTh MO3HABATEIIbHBIX YHUBEPCATbHBIX YI€OHBIX EHCTBUA:

BBISBJIATEH AeUIIATH MHGOPMAITNH, TaHHBIX, HEOOXOAMMBIX ISl OTBETa Ha
BOTIPOC U JJISI PEIICHUS 3a/1auu;

BBIOMPATh HHPOPMALIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJTU3UPOBATh,



CHUCTEMAaTU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO Pa3IHIHBIX BUIOB U (PopM
MPEICTaBICHNUS;

CTPYKTYpUpPOBaTh MH(OPMALNIO, TPEJACTABIATh €€ B Pa3iMYHBIX (hopMax,
WTIOCTPUPOBATh Tpaduuecky;

OLIEHUBATh HaIEKHOCTD uHpOpMaLUn o CaMOCTOSITETTHHO
chopMyITUPOBaHHBIM KPUTEPHUSIM.

111.6.2.4. V obGyuarouierocs OyayT cOpMHpPOBaHbI YMEHHUs OOIICHHS Kak
9acTh KOMMYHHUKATUBHBIX YHUBEPCATBHBIX YUECOHBIX JEHCTBUIA:

BOCTIPUHUMATH U (POPMYITHPOBATH CYKJCHHUS B COOTBETCTBHUH C YCIOBUSIMU U
eJIIMUA OOIICHHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTaxX, [aBaTh TIOSACHEHUS IO XOJy peUICHHS 3a/ayw,
KOMMEHTHPOBAThH MMOJYICHHBIN Pe3ybTarT;

B XO7Ic OOCYXKICHHSI 3a7aBaTh BOIPOCHI MO CYIIECTBY O00CYKIAaeMOW TEMHI,
npoOsieMbl, pellaeMoM 3ajayd, BbICKa3blBaThb WJEH, HAllEJCHHbIE Ha IIOUCK
pEILIEHUs, COIMOCTABIATH CBOM CYXIEHHUS C CYXIEHUSIMHU JPYTUX YYaCTHUKOB
auanora, oOHapyXHBaTh pa3M4yMe M CXOJACTBO NO3MIMM, B KOPpPEKTHOW (opme
(opMyIupoBaTH pa3HOIJIACUsl, CBOU BO3PAKEHMUS,;

HPEJCTAaBIIATh Pe3yibTaThl PEIICHUS 3a/1aul, SKCIIEPUMEHTA, UCCIIEeI0BaHMs,
IPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (hOpMaT BBICTYIJIEHUS € Y4€TOM 3ajad
IpEe3eHTalUU 1 0COOEHHOCTEN ay TUTOPHUH.

111.6.25.V oOyJarorierocs OynyT c(hOpMHUPOBAHBI YMEHHUS
CaMOOpraHU3aliH KaK 4acTh PETYIATUBHBIX YHUBEPCAJIbHBIX YUEOHBIX AEHCTBHIA:

COCTaBJIATH IJIaH, AITOPUTM PEILIEHUS 3a]]au, BEIOUPATh CIIOCOO PEIICHUs C
y4€TOM HUMEIOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ YYETOM HOBOW MH(pOpMAIUH.

111.6.2.6. YV oOyuatomierocst 0yayT copMHUpPOBaHBI YMEHHSI CaMOKOHTPOJIS
KaK 4acCTh PEryJISITUBHBIX YHUBEPCAIBbHBIX yUYCOHBIX NEHCTBUIL:

BIAJICTh HABBIKAMHU  [O3HABATENbHON  peQuieKCMH Kak  OCO3HAHHS
COBEpIIIAEMBIX JIEUCTBUIl U MBICTUTEIBHBIX MPOLIECCOB, UX PE3yJIbTAaTOB, BIAJCThH

criocobamMu CaMOIPOBEPKH, CAMOKOHTPOJSI Tpollecca W pe3ylibTaTa pelleHus



MaTeMaTHYE€CKOM 3aa4u;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPHU PEIICHUH 3aa4H,
BHOCUTHh KOPPEKTHUBHI B JIEATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITENbCTB, JTAHHBIX,
HalJICHHBIX OIMMUOOK, BHIIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa IIEJIU U YCIOBUAM, OOBSCHITH IPUUUHBI
JTOCTHXKEHUSI WM HEJOCTHXKCHUSI pe3yJbTaTOB ACSATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

111.6.2.7. YV obyuatomierocsi 0yayT chopMHpoBaHbl yMEHHUSI COBMECTHOMU
NeSATeIIbHOCTH

MOHMMATh M UCIOJB30BaTh MPEUMYIICCTBA KOMAHIHONH W WHIWBHIYaTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATEeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOTHI, pacmpeacisiTh
BUJIbI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U Pe3yabTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIO/IEH;

y4acTBOBaTh B IpynmoBbIX ¢opmax paboThl (0OCYyKaeHUsl, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBI» U UHBIE), BBIMOIHATH CBOIO YaCTh Pa0OThI U KOOPAMHUPOBATH
CBOM JICUCTBHUSI C IPYTUMU WIEHAMHU KOMAaH]Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIa/ia
B OOmUi TPOAYKT 1O KPUTEPHUsIM, CHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

111.6.3. IIpeameTHBIC pe3yabTaThl OCBOCHHUS MMPOTPAMMBI 10 MAaTEMAaTHKE Ha
0a30BOM ypOBHE Ha YPOBHE CpEIHETO OOIIEero o0pa3oBaHUsl MPENCTABICHBI IO
rojaM OOy4YeHHS B paMKax OTIEIbHBIX YYEOHBIX KYPCOB B COOTBETCTBYIOIIMX
pazzernax MmporpaMMsbl 0 MaTEMATHKE.

111.7. ®enepanpHas paboyas mporpamMma ydeOHOTO Kypca «Aunrebpa u
HaJaJla MaTeMaTUYECKOTO aHaIN3ay.

111.7.1. TlosicHuTeNbHAS 3aMKCKA.

111.7.1.1. VueOusiii kypc «Anrebpa ¥ Havyajla MaTEMaTHUYECKOTO aHATH3a
o0ecrieurBaeT THCTPYMEHTAIBHYIO 0a3y /J U3YUYEHHUS BCEX €CTECTBEHHO-HAYYHBIX
KypcoB, (GOpMUPYET JOTUYECKOE U a0CTPAaKTHOE MbIIUJIEHHE OOydYaroluxcs Ha

YpPOBHE, HEOOXOJUMOM JUIsl OCBOGHHUS YYE€OHBIX KYypcOB HH(OPMATHUKH,



oOLIECTBO3HAHUS, UICTOPUH, CIOBECHOCTU. B pamkax yueOHOro Kypca «Anredpa u
Havaja MaTeMaTHYECKOTO aHajKn3a» OOydYalolIUecsl OBIAJACBAIOT YHHBEPCATHHBIM
SA3BIKOM COBPEMEHHOW HayKu, KOTopas (OpMyIHpyeT CBOH JOCTHKEHUS
B MaTeMaTUYECKOU popme.

111.7.1.2. YueGHpiii Kypc anreOpbl M Hadyajl MaTeMaTUYECKOIO aHalu3a
3aKJIaJibIBa€T OCHOBY JJIsl YCIIEITHOTO OBJAJCHUS 3aKOHaMU (DHU3UKH, XUMUH,
OMoIOrHH, TOHUMAHUS OCHOBHBIX TCHJICHIIUH YKOHOMHKH U O0IIECTBEHHOM )KU3HH,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX HU(MPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIOIh30BaTh UX B IMOBCEIHEBHOU xku3HU. OBlaneHne
aOCTpakTHBIMH H JIOTHYECKH CTPOTHUMH MaTeMAaTUYECKUMHU KOHCTPYKIIHSIMHU
pa3BUBaeT YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH
YTBEPXKJICHHUS, UCTIOIB30BaTh 0000IIEHNE M KOHKPETHU3AIlNI0, a0CTparupoBaHUE U
aHaIIOTHI0, POPMUPYET KPEaTHBHOE M KPUTHUYECKOE MBIIUICHHE. B X0/1e n3ydeHus
anreOpsl W Hayal MaTEMaTHYECKOTO aHaiu3a Ha YPOBHE CPEAHEro OOIIEeTro
oOpa3oBaHus 00y4arolyecs Moxy4yaroT HOBBIHM OIBIT pelieHus MPUKIaIHbIX 33124,
CaMOCTOSITEIILHOTO MOCTPOCHUS MAaTEMATUUYECKUX MOJIEJIeN pealbHbIX CUTYalluil U
UHTEPIpPETAllMU  TOJYYEHHBIX  PEIICHWH, 3HAKOMSITCS C  MpUMEPAMHU
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TpUpPOJIE, HAyKe M B HCKYCCTBE, C
BBIIAIOIIMMHUCS MATEMAaTHYECKUMU OTKPBITUAMH U UX aBTOPAMHU.

111.7.1.3. YueGubiii Kypc anreOpbl M Havajl MaTeMaTUYECKOTrO aHalu3a
o0nazaeT 3HAYNTEIHHBIM BOCITUTATEIBHBIM TMOTEHIIMAJIOM, KOTOPBIM pean3yeTcs
KaKk dYepe3 ydeOHBIM Marepuas, CIHOCOOCTBYIOMIMK (HOPMUPOBAHHIO HAYYHOTO
MHUPOBO33pEHUS, TaK W 4Yepe3 crenuuky ydeOHON NesTeNbHOCTH, TPeOyrome
CaMOCTOSATEILHOCTH, aKKYPAaTHOCTH, TPOAOJKUTEIIBHON KOHIICHTPAIIUA BHUMAHUS
Y OTBETCTBEHHOCTH 32 MOJyYEHHBIH pe3yNbTarT.

111.7.1.4.B ocHOBe MeTONMKM OOyueHHs ainredpe ¢  HaudajaM
MaTEeMaTUYECKOTO aHAIH3a JISKUT JeATeIbHOCTHBIN IPUHITUI 00 ydIeHHUS.

111.7.1.5. B cTtpykTrype mnporpamMMmbl MO ainredpe M HayajgaM aHaau3a
BBIJICTISIIOTCSL  CACAYIOUINE COJEp)KaTeIbHO-METOAUYeCKie muHuu: «Yucna u

BBIUUCIICHUA», «DyHKIMU U rpadukn», «YpaBHEHHUs U HepaBeHCTBay, «Hauana



MareMaTH4ecKoro aHaiausa», «MHoOXecTBa U Joruka». Bce OCHOBHBIC
COJICPKATENbHO-METOJUYECKUE JIMHUU HW3Y4YalOTCs Ha MPOTSKEHUH JBYX JET
oOydeHHs] Ha YypOBHE CpelHero ooOmiero oopas3oBaHus. JlaHHBI y4eOHBIH Kypc
SBJISIETCS. MHTETPATUBHBIM, OOBEIUHSISI B cebe CoAEep)KaHHE HECKOJIbKHUX
MaTeMaTUYeCKUX TUCHUIUINH: aaredpa, TPUTOHOMETPHUSI, MATEMAaTUUECKUN aHaJIN3,
Teopusi MHOXeCTB W jApyrue. OOyuarmuecs OBIaJACBAIOT  IMHUPOKUM
MaTeMaTHYEeCKUM amnmapaToM, y HHUX [OCJIeA0BaTeIbHO (HOpMUPYETCS u
COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMaTUYECKyl0 MOJEIb pPeaJbHOM
CUTYyaluH, IPUMEHSITh 3HAHUS, TIOJIyYeHHBIE B YUeOHOM Kypce «Anredpa U Haudasa
MAaTEeMaTHYECKOTO aHaIN3a», JJIs PEIICHUS CaMOCTOSITEIbHO C(HOPMYIUPOBAHHOM
MaTeMaTHYeCKOM 3a/1aun, a 3aTeM WHTEPIPETUPOBATH MOJYUYEHHBIN PE3yIbTaT.

111.7.1.5.1. ConepxaTenbHO-MeTOAMYECKAs JIUHUS «HUuCIa U BBIUUCICHUSI
3aBepiiacT (GopMHUPOBAHUE HABBIKOB HCIOJIb30BAHUS JEUCTBUTEIBHBIX YHCET,
KOTOpoe ObUIO HAayaTO Ha YpOBHE OCHOBHOTO oOmiero odpaszoBanus. Ha ypoBHe
cpenHero oobimiero oOpa3oBaHHA 0co0O€ BHUMaHUE ynemnsiercs (popMUpOBaHUIO
NPOYHBIX BBIYMCIUTEIBHBIX HAaBBIKOB, BKIIOUAIOIIMX B ce€0S MCIOJIb30BAHHE
pa3snUYHBIX (OpPM 3amUCH JEUCTBUTENBHOIO YHUCIA, YMEHHE pPAIMOHAIBHO
BBIIIOJIHATh JEWCTBUSL C HUMH, J€JlaTb NPUKHUIKY, OLICHUBATH pPE3YJbTAaT.
OOyyaroiuecss TMOJy4arOT HABBIKM MPUONMKEHHBIX BBIYUCIICHUHN, BBIOJIHEHUS
JNEUCTBHM C 4YWCIaMM, 3allMCAaHHBIMH B CTaHIApPTHON (opMe, HCIOJIB30BAHHS
MaTeMaTU4eCKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAXKCHUH.

111.7.1.5.2. ConepxarenpHasi JUHUS «YpaBHEHHs] W  HEPABEHCTBA»
peanu3yeTcsi Ha TPOTSHKEHUU BCETO OOY4YEHHUS HAa ypPOBHE CPEIHEr0 OOIIero
o0pa30oBaHus, MOCKOJIBKY B KaXKIOM pa3jielie MporpaMMBbI TPETYyCMOTPEHO PEIICHHE
COOTBETCTBYIOMMX 3amad. OOydarommuecs: OBJIAJACBAIOT PA3TUYHBIMH METOJIAMH
peuieHnus  1eNblX,  palUOHAJbHBIX,  HPPALUOHAIBHBIX,  IOKA3aTEJIbHBIX,
norapuMUYECKUX U TPUTOHOMETPUUIECKUX YPAaBHECHHI, HEPABEHCTB M UX CHUCTEM.
[lonyyeHHbIE yMEHUS HCMOJB3YIOTCA MPHU UCCIETOBAHUM (PYHKIUNA C MOMOIIBIO
MPOU3BOIHOM, PEUICHUU MPUKIAJIHBIX 33724 U 3a/1a4 Ha HAXO0XKJIeHHE HAauOOJIbIINX

1 HaMMEHBIINX 3HAUYCHUU (I)YHKLII/II/I ,}laHHaH coacpiKarCiabHasda JIMHHA BKIIOYACT B



cebs Takke (POpMUPOBAHME YMEHUN BBINOJIHATH PACUETHI MO (opMynam,
npeoOpa3zoBaHus LENbIX, palMOHANIbHBIX, UpPpaLMOHATBHBIX
Y TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAK)KE BBIPAKEHUM, COEpPKAIINX CTETIEHU
u norapu@mel. B xone wu3ydeHus anreOpamdyeckoro marepuana MpPOUCXOIUT
JanbHellllee pa3BUTUE  AITOPUTMHUYECKOTO M aOCTPaKTHOTO  MBIIUICHUS
oOyyaromuxcs, GOPMUPYIOTCS HABBIKM ACAYKTUBHBIX PACCYXACHUU, pabOThI C
CUMBOJIbHBIMU (hOpMamu, NMPEACTaBICHHS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B
BUJIE PaBEHCTB U HEpaBEHCTB. AnredOpa mpennaraet 3Qp¢GeKTUBHbIE HHCTPYMEHTHI
JUIsL  pelieHus MPAaKTHYECKUX U €CTECTBEHHO-HAYYHBIX  3ajlay, HarjiasgHo
JEMOHCTPUPYET CBOM BO3MOKHOCTHU KaK SI3bIKa HAYKH.

111.7.1.5.3. ConepxarenbHo-MeToAYeCKass JTUHUA «DYyHKIUUA U TpadUKm»
TECHO MEePEerIeTaeTcs C IPYruMU JIMHUSAMH Y4€OHOTO Kypca, TOCKOJIbKY B KAKOM-TO
CMBICIIE 33JJa€T MOCIJIEI0BATEIBLHOCTh U3YUeHHUs] MaTepuaia. M3yueHue creneHHoi,
MoKa3aTeIbHOM, JIorapuMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITUI, NX CBOHCTB
U rpaduKOB, UCIOJIb30BaHNE (DYHKIMIA ISl pEHIeHHs 3aJa4d U3 JIPYTruxX y4eOHBIX
IPEAMETOB U PEANBHON KM3HU TECHO CBSI3aHO KaK C MAaTEMAaTUYECKUM AHAIU30M,
TaK W C pEIIeHHEeM ypaBHEHUU M HepaBeHCTB. [Ipu 3ToM Oosbllioe BHHUMaHHUE
ynensiercss GOpMHPOBAHUIO YMEHHUSI BbIpakaTh (HOpMYyJIaMu 3aBUCUMOCTH MEXKIY
pa3TUYHBIMUA BEJITUYMHAMH, MCCIE0BATh TMOJyYEHHbIE (QYHKIIMH, CTPOUTH HX
rpaduku. Matepuasl coaep)kaTeIbHOW JWHUM HalleJIeH Ha pa3BUTHE YMEHUH W
HaBBIKOB, IMMO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXAY BEIUYMHAMHU B PA3IMYHON
dopme: ananmuTHYeCKO#, Tpaduueckod U croBecHou. HM3yueHue wMarepuania
CHOCOOCTBYET pPa3BUTUIO AJITOPUTMHUYECKOIO MBIIUICHHS, CIOCOOHOCTH K
0000IIIeHNIO 1 KOHKPETHU3AIIMH1, UCTIOJIH30BAHUIO aHATIOTUH.

111.7.1.5.4. ConepxarenbHas JTuHus «Hadama maTeMaTH4eCcKOro aHalin3ay
MO3BOJIIET CYIIECTBEHHO pACIHIMPUTH KPYr Kak MaTeMaTUYeCKHX, TaK U
MPUKIAAHBIX  3a7a4, JOCTYIMHBIX OOYyYalomuMCs, Y KOTOPBIX TOSBISECTCS
BO3MOXHOCTh HCCIEAOBaTbH U CTPOUTh Tpaduku (PYyHKUUN, ONpPEneisITh HX
HauOOJIbIINE U HAUMEHBIINE 3HAYEHHU S, BBIYUCIIATH TUIOWAAU GUTYp U OOBEMBI TEll,

HaXOAUTh CKOPOCTH M YCKOpeHUs mpoueccoB. ConepxaresbHask JUHUS OTKPBIBACT



HOBBIE BO3MOKHOCTH IOCTPOCHUSI MaTEMAaTUYECKUX MOJIETIEH peabHbIX CUTYAaIHi,
HAXOXKJCHUS HAWJIYYIIEro PElIeHUs B MPUKIATHBIX, B TOM YHUCJE COLMAIBHO-
HPKOHOMMYECKHUX, 3aJadyax. 3HAaKOMCTBO C OCHOBAMHM MaTEMaTHYECKOro aHajnu3a
CIIOCOOCTBYET Pa3BUTHUIO aOCTPAaKTHOr0, (POPMaIbHO-JIOTMUECKOTO U KPEaTUBHOTO
MBIILJIEHUSI, (POPMUPOBAHUIO YMEHUW pacloO3HaBaThb MPOSBICHHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBe. O0yuaromuecs y3HaloT O BbIAAIOIIUXCS
pe3ysbTaTax, MoJyYeHHBIX B X0/I€ Pa3BUTHSI MATEMATUKH KaK HAYKH, U UX aBTOpPaX.

111.7.1.5.5. ConepxarenbHo-MeTOAUYECKasA TUHUS «MHOXECTBA U JIOTHUKa»
B OCHOBHOM TIOCBSIIEHA DJJ€MEHTaM TEOpUHM MHOXKECTB. TeopeTHko-
MHO>KE€CTBEHHbIE MTPEICTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJbHON MaTEMATUKH
U TIpeajiaraloT HamOoJiee YHUBEPCAIbHBIA S3bIK, OOBEIUHSIONIMNA BCE pa3ielibl
MaTEeMaTUKUd W €€ NPWIOKEHHM, OHU CBSA3BIBAIOT pPa3HbIE MAaTEeMAaTHUYECKHE
JUCIUIUIMHBL B €IWHOE Lejoe. BaXkHO aaTh BO3MOXHOCTH 0OO0yYarolemycs
NOHUMATh TEOPETHUKO-MHOXKECTBEHHBIH SI3bIK COBPEMEHHOM MATeMAaTUKH W
UCIIOJIb30BaTh €T0 JJIs BHIPAKEHUSI CBOMX MBICIIEH.

111.7.1.6. B yuebHOM Kypce «Anredpa 1 Hadaia MaTeMaTHIYECKOTO aHATN3a)
NPUCYTCTBYIOT TaKXE€ OCHOBBI MAaTEMAaTUYECKOTO MOJEIUPOBAHUS, KOTOpbIE
npu3BaHbl CHOPMUPOBATH HABBIKM TMOCTPOEHHUS MOJIEJICH peaNbHBIX CUTYyaIli,
UCCJIEIOBAHUS ITHX MOJIETIEH ¢ TIOMOIIBIO armapaTa ajareOpbl ¥ MaTeMaTHYeCKOro
aHaNMM3a W WHTEPNpPETAllUd TONYYEHHBIX pe3ylbTaTOB. 3aJaHus BKJIIOYCHBI B
KOKIBIM W3 pa3[eloB MPOTrpamMMbl, TTOCKOJIBKY BECh MaTepHall ydueOHOTO Kypca
IMPOKO UCIOJIB3YETCS JJIsl PEIICHUs MPUKIIAIHbIX 3a7a4. [Ipu peniennn peanbHbIX
MPAKTUYECKUX 3a7ad oOydarlmuecs pa3BUBAIOT HAOIIOJATEIHLHOCTh, YMEHHE
HAaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThbCsi, HCIOJIH30BaTh AHAJIOTHIO,
00001maTh ¥ KOHKPETU3UPOBATH Tpodiemy. JlearensHOCTh 1O (OPMHUPOBAHUIO
HAaBBIKOB PEUICHUS MPUKIATHBIX 3aJlad OPraHU3yeTCs B MPOLECCEe M3YYEHHUs BCeX
TEM yueOHOTro Kypca « Anredpa v Hadaga MaTeMaTHIeCKOTO aHAIIN3ay.

111.7.1.7. Ob1iee 4nciIo 4acoB, PEKOMEHIOBAHHBIX IS U3YYCHHUS YyIEOHOTO
Kypca «Anre0pa u Hayajia MaTeMaTUYeCKoro anainusa», — 170 yacos: B 10 kiacce —

68 yacoB (2 yaca B Henelnt), B 11 kimacce —102 yaca (3 yaca B HEJENIO).



111.7.2. Conepxxanue o0yuenus B 10 kiacce.

111.7.2.1. Yucna v BEIYHUCIICHUS.

Paunonansubie uncina. OOBIKHOBEHHBIE M JIECATUYHBIE APOOH, MPOLIECHTHI,
OECKOHEUHbIE  MepUoANYEcKre  JIpolOu.  ApudmeTndeckue  omnepamuu  C
palMOHAILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHUl. [Ipumenenue
IpoOeil U MPOLEHTOB JUIsl PEIICHHs] MPUKIAAHBIX 3a]ad W3 Pa3jIudHbIX OTpaciei
3HAHUU U PEaIbHOM KU3HHU.

JleficTBuTeNbHBIE 4YHcCTa. PalnMoOHanbHbIE W UPPALMOHAIBHBIE YHUCJIA.
Apudpmernyeckue onepanuu ¢ JACHCTBUTENbHBIMH uuciaamMu. [IpubnumxéHHbie
BBIYMCIICHUS, TPABUJIa OKPYTJICHHUS], IPUKUJIKA U OLIEHKA pe3yJIbTaTa BbIYNCICHUM.

Cremenb ¢ uensiM mnokasarenem. CranpaptHas Qopma  3amucu
JNeHCTBUTENBHOrO yucina. Mcnonb3oBaHue moaxonsdmeid  ¢GopMbl  3alUCH
JNEUCTBUTENIBHBIX YHUCEN JUISl PELICHHS] MPAKTUYECKUX 3adad U IMPEACTaBICHHUS
JAHHBIX.

ApudmeTndeckuii  KOpeHb  HaTypalibHOM  crtemeHd. JleWcTBus ¢
apu(pMETHIECKUMU KOPHSIMU HATYpaJbHOM CTEIeHH.

CuHyc, KOCHHYC U TaHT'€HC YHMCIIOBOrO apryMeHTa. ApKCHUHYC, apKKOCUHYC,
apKTaHI€HC YMCIIOBOTO apryMeHTa.

111.7.2.2. YpaBHeHHs U HEPABEHCTBA.

ToxaecTBa U TOKIECTBEHHBIE MPE0Opa30oBaHUSI.

[IpeoGpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU . OcHOBHbIE
TPUTOHOMETPUYECKUE (POPMYJIBL.

YpaBHEHHE, KOpEHb YypaBHEHHs. HepaBeHCTBO, pelIeHHE HEpPaBEHCTBA.
Meton HHTEPBAIOB.

Peuienue nenbix U ApOoOHO-PAIIMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

Pemenne nppanoHanbHbIX YpPaBHEHUNA U HEPABEHCTB.

Pemenne TpuroHOMeTpU4ECKUX ypaBHEHU M.

[IprMmeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUIO MATEMATHUYECKUX 3a7a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAyKU U PeaIbHOM KU3HH.

111.7.2.3. ®ynkuuu u rpapuKy.



Oyukuusi, crnocodsl 3amanus Qynkuuu. ['paduk dyskuuu. BzanmHO
oOpaTHbI€ (PYHKIIHH.

OO6nactp omnpeaeneHus U MHOXKECTBO 3HaueHH ¢yHkuuu. Hymu ¢pyHkuum.
[TpoMesxyTku 3HaKONOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKIIMHU.

Crenennas QyHKIMS ¢ HAaTypaJIbHBIM U 1I€JIbIM MOKa3ateneM. E€ cBolicTBa u
rpaduk. CoiicTBa U rpa@uK KOPHS N-Oi CTENEHHU.

Tpuronomerpudeckasi OKPYKHOCTb, ONpPEACICHUE TPUTOHOMETPUUECKUX
(GyHKIHI 4UCIIOBOTO apTryMEHTAa.

111.7.2.4. Havana MaTeMaTU4YeCKOr0 aHAIU3a.

[locnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs MOCJIEIOBATEIbHOCTEH.
MOHOTOHHBIE MOCIEI0BATEILHOCTH.

Apudmernyeckas u reomeTpuueckas mporpeccuu. beckoneyHo yosiBaromias
reoMmerpudeckas nporpeccus. CyMMa OECKOHEYHO YOBIBAIOIIEH T'€OMETPUYECKO
nporpeccun. @opMmyiia CIOXKHBIX MPOLEHTOB. McHob30BaHWE MNPOrPECCUU IS
pelIeHns pealibHbIX 3a]1a4 IPUKIAJHOTO XapakTepa.

111.7.2.5. MHoO>kecTBa U JOTHUKA.

MHokecTBO, omnepanuu HaJa MHOXecTBamu. Jluarpammbl Oiliepa—BeHHa.
[IpuMeHeHNE TEOPETUKO-MHOKECTBEHHOIO amnmapara JJjisi ONUCAaHUS pPealbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33/1a4 U3 APYTUX YYECOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIeICTBUE, JOKA3ATEIbCTBO.

111.7.3. Conepxanne o0yuenus B 11 kmacce.

111.7.3.1. Yucna v BHIYUCICHHSI.

HarypanbHubie u nienbie yncna. [Ipu3Haky 1eTuMOCTH HEIbIX YUCET.

CteneHb ¢ palioHaJIbHBIM MTOKa3aTeneM. CBONMCTBA CTETICHHU.

Jlorapudwm uncna. JleciTHUHBIE U HATYpaIbHBIC JJOTAPU(PMBI.

111.7.3.2. YpaBHEHHS ¥ HEPABEHCTBA.

[IpeoGpazoBanre BEIPAXKEHUIA, COACPIKAIINX JTOTAPHUPMBI.

[IpeoOpazoBaHue BBIPAKEHUM, COJAEPKALUIUX CTENEHU C palMOHATBHBIM
MOKa3aTeJIEM.

[Iprmepsl TPUTOHOMETPUYECKUX HEPABEHCTB.



IlokazarenbHbIE YpaBHEHHS U1 HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUs] U1 HEPABEHCTBA.

Cucrtembl IMHEWHBIX ypaBHEHUHU. PelieHne npuknaaHeiX 3a/1a4 ¢ IOMOIIBIO
CHUCTEMBI JIMHEUHBIX YPAaBHEHUM.

CucTeMBI M COBOKYITHOCTH PAllMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

IIpumeHeHne  ypaBHEHUH, CHUCTEM W HEPABEHCTB K  PEILICHUIO
MaTEeMaTUYECKUX 3a/1a4 U 33J1a4 U3 Pa3IMYHbIX 00J1acTell HAYKU U PEAIbHOM KU3HH.

111.7.3.3. ®yHkuuu u rpapuku.

Oyukius.  [lepuonuueckue @QyHkiuu. [IpoMexyTKH MOHOTOHHOCTH
¢yHkuuu. MakcumMyMmbl U MUHUMYMbl QyHKiuu. HamOosnbliee W HavMeHbIlee
3HaueHne QYHKIIMHU Ha MIPOMEKYTKE.

Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U TpadUKH.

[loka3arenbHas u norapudpmMuyeckasi PyHKIUU, UX CBOMCTBA U Tpaduku.

Hcnonb3oBanue rpadukoB QPyHKIMI 7151 pelIeHus] ypaBHEHUN U JIMHEWHBIX
CUCTEM.

Ucnonb3oBanue rpadukoB (QYHKIUN sl UCCIIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJad U3 JAPYTUX YYEOHBIX
MPEIMETOB U PEAIbHOU KU3HMU.

111.7.3.4. Hauana maTeMaTH4E€CKOTO aHAJIA3A.

HenpepoiBHbie hyHKIMHU. MeTon UHTEPBAIOB JJIsl PEIICHHUS] HEPABEHCTB.

[IpowsBonnass ¢yHkuuu. ['eomeTpudeckuii W (PUBHYECCKUH  CMBICT
MIPOU3BOJHOM.

[IpousBomHble  dieMeHTapHBIX  GyHKOUH.  DOpMyIbl  HAXOXKIACHUS
MIPOU3BOJAHON CYMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIIHUH.

[TpumeHenne Mpou3BOAHON K UCCIEIOBAHNIO (YHKITMH HA MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxaeHne HanOobIIero 1 HauMEeHbIIEro 3HaueHus! PyHKIUU Ha
OTpE3KE.

IIpumenenne nPOU3BOJHOM JUIsI HAXOKJICHMS HAWIydlIero pElIeHHs B
IIPUKIAIHBIX 3ajadax, I ONpPENENICHHs CKOPOCTH IIPOLEecca, 3aJaHHOIO

dbopmynoit uin rpagukom.



[lepBooOpa3znas. Tabnuia nepBooOpa3HbIX.

Wnurerpan, ero reomeTpuyeckuii u (U3MUYECKUd CMbICH. Bpruncinenue
uHTerpana no ¢popmyne Herorona—Jleitouuma.

111.7.4. [Inanupyemble HpeIMETHbIE PE3yJIbTaThl OCBOEHHUS (eaepanbHOil
paboueil mporpamMmbl yuyeOHOTO Kypca «Anrebpa M Hayajga MaTeMaTHYE€CKOTO
aHaJM3a» Ha YPOBHE CPEIHEro O0IIEro 0Opa3oBaHuUs.

111.7.4.1. IlpenmeTHbIe pe3yNbTaThl MO OTAEIBHBIM TEMaM y4eOHOTO Kypca
«Anrebpa 1 Havana MateMatuyeckoro ananuza». K koniy 10 knacca oOydaromuiics
HAYUYUTCS:

111.7.4.1.1. Yucna u BBIYUCICHUS :

ONEepUPOBATh TMOHATUAMH: paAlUMOHAIBHOE U JEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAs U JIeCATUYHAs APOOb, MPOIECHTHI;

BBIMIOJIHATh ~ apU(PMETHYECKUE  OMEpalud C  palMOHATBHBIMU |
JEeMCTBUTEIBHBIMU YHUCIIAMU;

BBITIOJIHATD MPUOIM)KEHHBIE BBIYMCIICHUS, UCIIONIb3Ysl MIPAaBUIIa OKPYTJICHHUS,
JeJ1aTh IPUKUIKY U OLEHKY pe3y/bTaTa BEIUNCICHUN;

ONEepUPOBaATh MOHATHSAMH: CTEIEHb C LEJIbIM IOKa3aTeleM, CTaHAapTHas
dopma 3amucu  JEHCTBUTEIBHOTO YHCJIA, KOPEHb HATypaJbHOM CTEIEHH,
UCMOJIb30BaTh NOAXOAAIIYIO (POpMY 3aIIUCH AEHUCTBUTEIBHBIX YUCEN AJIs pEIICHUS
NPaKTUYECKUX 3a/1a4 U MPEACTABICHUS 1aHHBIX;

OIEpPUPOBATh MOHATUSIMU: CUHYC, KOCUHYC U TaHT€HC MPOU3BOJIBHOTO yTJa,
HCIIOJIb30BaTh 3allMCh IPOU3BOIBHOIO yIia 4epe3 0OpaTHbIE TPUTOHOMETPUUECKHE
byHKIUH.

111.7.4.1.2. YpaBHEeHUS U HEPABEHCTBA!

OIEpUPOBATh NOHATHSAMHU: TOXKIECTBO, YpPaBHEHUE, HEPABEHCTBO, LEJNOE,
paLMOHAIBHOE, UPPALMOHAIBHOE YpaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
yYpaBHEHUE;

BBITIOJIHATH NPEOOPa30BaHMsI TPUTOHOMETPUUECKHX BBIPAXEHUN M pemaTh
TPUTOHOMETPUUYECKUE yPaBHEHUS;

BBITIOJIHATD Hpeo6pa30}3aHI/I>1 HOCJIbIX, palHMOHAJIBHBIX W HPPAlHMOHAJIbHBIX



BBIPa)KEHU U pelIaTh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIIBHBIX U HPPALMOHAIBHBIX
YpPaBHEHUU U HEPABEHCTB;

IIPUMEHSTH YPaBHEHNs U HEPABEHCTBA ISl PELIEHUS MAaTEMAaTUYECKUX 3a71a4
W 3aJla4 U3 pa3judHbIX 00J1acTell HAYKU U pealbHOM KU3HU;

MOJIENIMPOBATh peajbHbIE CHUTyallMd Ha S3bIKE aureOpbl, COCTaBIATh
BBIDQ)KEHUS, YPAaBHEHHWs, HEPABEHCTBA MO YCIOBHIO 3a/Ja4d, HWCCIEI0BAThH
NOCTPOCHHBIE MOJIENIM C MCIIOJIb30BAHUEM ammapara ajareophl.

111.7.4.1.3. ®yuxuuu U rpaduku:

OMEepUPOBATh MOHATUAMU: (QYHKIUS, COCOOBI 3a/laHusd (PyHKUIHMH, 00JaCTh
ONpEJeNIeHUs] ¥ MHOXKECTBO 3HAueHUW (QyHKIMM, rpaduk (QyHKIUHU, B3aUMHO
oOpaTHble QYHKIINH;

OIEepUPOBATH MOHATUAMHU: YETHOCTD M HEYETHOCTD (DYHKIIUH, HYJTU PYHKIIUH,
IPOMEXKYTKH 3HAKONIOCTOSIHCTBA;

UCIIOJIb30BaTh rpaduKu PyHKIUHN JJI pelIeHHs] YpaBHEHU;

CTPOUThH U YWTATh IPaQUKH JIMHEHWHONU (QPYHKIUHU, KBaJAPATUIHOU (YHKIIUH,
CTeNIeHHOW (DYHKITUU C IIeJIbIM TTOKa3aTeIeM;

UCIIONIb30BaTh rpaduku (QYHKIWI [ HWCCIEIOBaHUS TPOIECCOB U
3aBUCUMOCTEW TPH PEIICHUM 3a]a4 W3 APYTHX YUeOHBIX MPEAMETOB U peajbHOU
’KU3HU, BEIpAKATh (DOpMYyTIaMU 3aBUCUMOCTHU MEXKITY BETUUHMHAMM.

111.7.4.1.4. Hayana MaTeMaTH4E€CKOT0 aHaJIu3a:

ONEepUpPOBaTh MOHATHSAMH: TIOCJIEI0BaTEIbHOCTh, apudmernyeckas U
reOMETPUYECKas MPOrPECCUH;

ONEepUpPOBaTh MOHATUSAMH: OECKOHEYHO YOBIBAaIOIIas TIeOMETpPHUYECKast
nporpeccusi, cyMmma 0€CKOHEYHO yOBIBaroOIIe reOMETpHUUECKOM Mporpeccuu;

3aJ1aBaTh MOCJIEI0BATEIIbHOCTH Pa3IMUHBIMHU CIIOCO0aMU;

UCIIOJIb30BAaTh CBOMCTBA MOCJIEN0BATEIILHOCTEW U TPOTPECCUM JJISI PELICHUS
peaNbHBIX 3aJa4 MIPUKIATHOTO XapaKTepa.

111.7.4.1.5. MHOXecTBa U JIOTHKA:

ONEPUPOBATH MOHATUAMM: MHOXKECTBO, ONIEPALIMN HAJl MHOYKECTBAMU;

HCIIOJIB30BATh TeOpeTHKO-MHO)KeCTBeHHI)IfI arIiapar I OIIMCaHUsA



peanbHBIX MPOLIECCOB M SIBJICHUM, NPU PEHICHUU 3a7ad U3 JPYyrux Yy4eOHBIX
MPEIMETOB;

ONEpUpOBaTh  MOHATUSMU:  ONpEIEICHHEe,  TeopeMa,  CIIEJCTBUE,
J0Ka3aTeJIbCTBO.

111.7.4.2. IlpenmeTHbIe pe3yNbTaThl MO OTAEIBHBIM TEMaM y4eOHOTO Kypca
«Anrebpa 1 Hayasia MaTeMaTuueckoro ananuza». K koniry 11 kinacca obyqaromuiics
HAYYUTCS:

111.7.4.2.1. Yucna u BBIYUCICHUS :

ONEepUPOBATh TMOHATUSMM: HATYpaJIbHOE, IIeJI0€ YHKCJIO0, HCIO0JIb30BaTh
NPU3HAKU JIETUMOCTH II€JIBIX YMCENI, PAa3JI0KEHUE YUCIIa HAa MPOCThIE MHOXKHUTEIH
JUTSL pelIeHus 3a/1a4;

OTIepUPOBATH MOHIATHEM: CTETIEHb C PAlIMOHAJILHBIM ITOKA3aTENEM;

OTIEPUPOBATH TMOHATHAMU: JOorapudM Yucia, JECITUYHBIC U HATypajbHbIC
Jorapu@mel.

111.7.4.2.2. YpaBHEHHS U HEPABEHCTRA!

OPUMEHSITh CBOMCTBA CTEMEHW Uil  NpeoOpa3oBaHUsA  BBIPAKEHUH,
ONEepUpPOBATh MOHATUAMH: TOKa3aTEeIbHOE YpPaBHEHHWE M HEPABEHCTBO, pelIaTh
OCHOBHBIE THUIIBI TIOKA3aTEIbHBIX YPABHEHU U HEPABEHCTB;

BBITMIONHATh MPEOOpa3oBaHUs BBIPAKEHUH, COACpPKAIIUX JIOTapu(dMBbI,
OTIepUPOBATH MOHIATHUSAMU: JIOTapU(PMHUUECKOE YpaBHEHUE U HEPABEHCTBO, pEIIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHUI 1 HEPABEHCTB;

HAXOJIUTh PEIICHUS IPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEPHUPOBATH MOHSATUSIMU: CUCTEMA JIMHEWHBIX YpaBHEHUH U €€ pelleHue,
HCIIOJIb30BaTh CUCTEMY JIMHEUHBIX YPAaBHEHUN JJISl PEIICHUS MPAKTUUECKUX 3a]1a4;

HAXOJIUTh PELICHHS] MPOCTEHIINX CUCTEM U COBOKYMHOCTEH paliOHAIbHBIX
YPaBHEHUU U HEPABEHCTB;

MOJEJNHUPOBATh PpPEAIbHBIE CHUTYallMd Ha S3bIKe alreOpbl, COCTaBIATH
BBIpA)XKEHUSI, YpaBHEHMs, HEPABEHCTBA M CHUCTEMbl IO YCJIOBUIO 3ajlayH,
HCCIIEIOBATh MOCTPOCHHBIE MOJICNIU C UCTOJIB30BaHUEM anmnapara aireOpsl.

111.7.4.2.3. ®yskiuu U rpaduKu:



OMEpUPOBATH  TMOHATUSMH: Mepuoguyeckas  (QYHKIUS, TPOMEXKYTKH
MOHOTOHHOCTH ~ (DYHKIIMM, TOYKM JKCTpeMyMa (PyHKIUM, HauOosblliee U
HauMEHbLIEe 3HAYeHUs (PYHKUUM HA TMPOMEXKYTKE, HCIONb30BaTh HX I
uccien0BaHus PYHKIUH, 3aJaHHOU rpaduKkoM;

ONEepUPOBATH MOHATUAMU: rpadUKH MOKA3ATENbHOU, JOrapupMUYECKON U
TPUTOHOMETPUYECKUX (QYHKUUN, N300paKaTh X HAa KOOPAMHATHOM IUIOCKOCTU U
UCIIOJIb30BaTh JJIsl PEIICHUs] YPAaBHEHUN U HEPABEHCTB;

U300pakaTh HA KOOPJIMHATHOM IJIOCKOCTH rpadMKu JMHEHHBIX YpaBHEHUN U
UCIOJIb30BaTh UX ISl PEICHUSI CUCTEMBI IMHEHHBIX YpaBHEHUI;

UCIOJIb30BaTh rpaduku (QYHKIMI [ HUCCIENOBaHUS TPOIECCOB U
3aBUCUMOCTEN U3 IPYTUX y4EOHBIX AUCIUILIHH.

111.7.4.2.4. Hauana MmaTeMaTH4eCKOTO aHaJIu3a:

OTIEPUPOBATH MOHATUAMU: HENpephIBHAS (YHKIMS, MTPOU3BOIHAS (YHKIIUH,
UCIIOJIb30BaTh T€OMETPUUECKUI U (PU3NYECKUN CMBICIT MTPOU3BOAHON JIJISl PEIICHHUS
3azay;

HAXOAUTh MPOU3BOJIHBIE dJIEMEHTAPHBIX (PYHKIUN, BEIYUCISATH TPOU3BOIHbBIE
CYMMBI, TPOU3BEACHUS, YaCTHOTO (HYHKIIUIA;

UCIIOJIb30BaTh MPOU3BOIHYIO JJIsI UCCIIEA0BaHUS (PYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBI, IPUMEHSTH Pe3yIbTaThl UCCIIEIOBAHUS K ITOCTPOCHUIO TPA(UKOB;

UCIIOJIb30BaTh MPOU3BOJHYIO JJISI HAaXOXKJCHUS HAWIY4IIero peuieHus B
MPUKJIAIHBIX, B TOM YHCJIE€ COLMATIbHO-PKOHOMUYECKHUX, 3a/1a4ax;

ONEpUPOBAaTh TOHATHSAMHU: TIEPBOOOpa3Has © HHTETpal, MOHUMATh
reOMETPUYECKUH U (U3UUECKUIN CMBICI HHTETPana;

HaXOAUTh TEPBOOOPA3HBIC dJEMEHTAPHBIX (YHKIIUN, BBIYUCISATH WHTErPall
o ¢popmyinie HeroTona—JleitOnuma;

pelmaTh MPUKIAJHbIE 3a/ladyd, B TOM YHUCJE COLUAIbHO-?’KOHOMHUYECKOTO U
¢u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOTO aHAIN3a.

111.8. denepanpHas pabodasi mporpamma yaeOHOTO Kypea «['eomeTpusy.

111.8.1. [losicHuTEeNBHAS 3aITHCKA.

111.8.1.1. BaxxHOCTh y4eOHOro Kypca T'€OMETPHH Ha YpPOBHE CpEIHEro



o0111ero 06pa3zoBaHusi 00YCIOBICHA MPAKTUYECKOM 3HAUUMOCTHIO METAMIPEIMETHBIX
U TPEAMETHBIX PEe3yIbTaTOB OOY4YEHHUs T€OMETPUU B HANPABICHUU JTUYHOCTHOTO
pa3BuTua oOyuaronuxcsi, (GopMUpoBaHUS (PYHKIMOHAIBLHOW MaTeMaTUYeCKOU
IPAaMOTHOCTHU, U3YUYEHHUSI JPYTUX YUEOHBIX TUCHUIUIUH. Pa3BuTre y o0ydaronmxcs
MPaBUJIbHBIX TPEACTABICHUM O CYIIHOCTH U TMPOUCXOXKJICHUH T€OMETPUUECKUX
a0CTpaKlUii, COOTHOILICHUH PEATBLHOTO U WJCAIBHOr0, XapakTepe OTPaKeHUs
MaTeMaTHYeCKON HayKOU SIBIICHUH U MPOLIECCOB PEaIbHOTO MUPA, MECTE TEOMETPUH
B CUCTEME HayK U POJIM MaTeMaTUYECKOT'0 MOJICIMPOBAHUS B HAYYHOM TO3HAHUU U
B MpaKTUKE CHOCOOCTBYeT (POPMHUPOBAHHIO HAYYHOTO  MHPOBO33PEHUS
o0ydJaromuxcs, a TaKkKe KauyeCTB MBIIIJICHUs, HEOOXOAUMBIX IJIs aJanTaiuu B
COBPEMEHHOM OOIIIECTBE.

111.8.1.2. T'eomeTpusi sABISETCS OJHUM M3 0A30BBIX MPEIMETOB Ha YPOBHE
cpeaHero od1ero o0pa3oBaHus, TaK Kak 00€CTICYMBAET BO3MOXKHOCTh H3YUCHUS KaK
JTUCIUIUIMH €CTeCTBEHHO-HAYYHOU HAIMPaBJICHHOCTH, TaK U TYMAHUTAPHOM.

111.8.1.3. Jlormueckoe  MbIIUICHHE, (GopMHpyeMOe TIpH  U3YUYEHUU
OoOy4JaromMUMHUCS TOHATHUMHBIX OCHOB TE€OMETPUM M TOCTPOEHUU IIEMOYKH
JIOTUYECKUX YTBEPKIECHUW B XOJE PEIICHUS TeOMETPUYECKHX 3a/ad, yMEHHe
BBIIBUTaTh W OINPOBEPraTh THUIOTE3bl HEMOCPEACTBEHHO HCIIONB3YIOTCA TPH
pEIICHUH 3a7]a4 €CTeCTBEHHO-HAYYHOTO IIUKJIA, B YACTHOCTHU U3 Kypca (HU3HKH.

111.8.1.4. OpueHTanus 4dYeJIOBEKa B TMPOCTPAHCTBE — YCIOBHE €TI0
COIMAIILHOTO OBITHS, (OpMa OTPAKEHHS OKPYKAIOIIETO MHUPA, YCIOBUE YCIIEIITHOTO
MO3HAHWSA W AaKTUBHOTO MpeoOpa3oBaHus AedcTBUTENbHOCTH. OnepupoBaHue
MPOCTPAHCTBEHHBIMU 00pa3aMu OOBEIMHSIET pa3Hble BUIBI YUYCOHOW W TPYIOBOM
JESTEBHOCTH, SIBIISIETCS OJHUM M3 MPO(ECCUOHATBHO BaXKHBIX Ka4eCTB, MMOITOMY
aKTyaJibHa 3a7ada (OPMHPOBAHUS y OOYyYalONIMXCs MPOCTPAHCTBEHHOTO
MBIIUICHUS KaK Pa3HOBUJIHOCTA OOpa3HOrO MBIIUJIEHUS — CYIIECTBEHHOIO
KOMIIOHEHTa B TMOJIOTOBKE K TMPAKTUYECKONW JIESITEIBHOCTH IO MHOTUM
HaIPaBJICHUSIM.

111.8.1.5. llens ocBoeHmsi mporpaMMbl yueOHOro Kypca «l'eomerpus» Ha

0a30BOM ypoBHE 00yueHHs — 00111€00pa30BaTeIbHOE U OOLIEKYJIbTYPHOE Pa3BUTHE



oOydaromuxcs yepe3 odecrneuyeHne BO3MOKHOCTH PUOOPETEHHS U HCTIOIb30BaHUS
CUCTEMAaTHYECKUX TE€OMETPUYECKUX 3HAaHUW W  JEUCTBUM, cCHeUU(PUUHBIX
r€OMETPUH, BO3MOXKHOCTH  YCHEIIHOIO  MPOJOJDKEHHA  oOpa3oBaHUA IO
CIEHUAIBHOCTAM, HE CBA3aHHBIM C MPUKJIAJIHBIM HUCIOJb30BAaHUEM I'€OMETPUHU.

111.8.1.6. IlpuoputeTHBIMU ~ 3aJa4yaMud  OCBOEHHUS  Y4yeOHOTO  Kypca
«["eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax siBisiroTCS:

(dbopMHUpOBaHUE MPEACTABICHUS O TEOMETPUM KaK 4YaCTH MUPOBOM KYJIbTYpHI
Y OCO3HAHHE €€ B3aMMOCBS3HU C OKPYKAIOIIUM MUPOM;

(dbopMUpoBaHUE MPECTaBICHUS O MHOTOTPAHHUKAX U Telax BpalleHUs] Kak
0 BaKHEHIIMX MAaTeMaTHYECKUX MOJENAX, MO3BOJSIOIMIMX ONUCHIBATH U HU3y4daTh
pa3HbIC SBIEHUS OKPYKAIOILIETO MUPA;

dbopMHpoBaHUE YMEHUS Paclo3HABATh HA YepTEekaxX, MOJACISIX U B peaJIbHOM
MUpPE MHOTOTPAaHHUKH U TEJIa BPAILICHUS;

OBJIQJICHHE METOJaMH pEIlIEeHUs 3aJady Ha IMOCTPOCHUS Ha M300paKEeHUSIX
IPOCTPAHCTBEHHBIX PUTYD;

(opMupoBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMHM  IOHATUSIMH O
MHOTOTPaHHUKAX M TeJlaX BPallleHHUs] U UX OCHOBHBIMHU CBONCTBAMUY;

OBJIaJICHHE AJITOPUTMAMM PELICHHUS] OCHOBHBIX THUIIOB 33aja4, (popMHpOBaHHE
YMEHMS IIPOBOJUTH HECIIOXKHBIE JTOKA3aTEJIBHBIE PACCYKICHUS B XOJE PEIICHHMS
CTEpPEOMETPUYECKUX 3a4a4 U 33/1a4 C IPAKTUYECKUM COJIEPKAHUEM;

pa3BUTHE MHTEIUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEN 00ydaromuxcs,
IIO3HABATEIIbHOM  AKTUBHOCTH, HCCIENOBATEIBCKUX YMEHUN, KPUTUYHOCTH
MBIIJICHUS;

(dopmupoBaHue (QyHKIIMOHAIBHONW I'PAMOTHOCTH, PEJIEBAHTHOW I'€OMETPUH:
YMEHHUE PACIO3HABATh IMPOSIBICHHUS TE€OMETPUYECKUX IOHATHHA, OOBEKTOB U
3aKOHOMEPHOCTEN B pEaJbHBIX KU3HEHHBIX CUTYALUSIX M IPU U3YYEHHUH APYTUX
yu4eOHBIX TPEAMETOB, TMPOSIBICHUA 3aBUCHUMOCTEHl U  3aKOHOMEPHOCTEH,
(opMyIHpOBaTH MX Ha S3bIKE FEOMETPUU M CO3[aBaTh €OMETPHUUYECKHE MOJEIH,
NPUMEHSATh OCBOCHHBIM T'€OMETPUYECKUM amnmapar sl pelIeHUs IPaKTUKO-

OPUCHTUPOBAHHLIX 3aJa4, MHHTCPIPCTUPOBATL KW OLCHHMBATH IIOJIYYCHHBIC



pE3YNIbTATHI.

111.8.1.7. OTninuuTeNnbHOW OCOOEHHOCTHIO MPOrpaMMbl 1O TE€OMETPUHU
SBJISIETCS. BKJIOUEHHE B KypC CTEPEOMETPUM B Hayaje ero Mu3y4deHus 3ajad,
peliaeMblXx Ha YpPOBHE HWHTYUTHUBHOIO TO3HAHUS, U OMNPEACIEHHBIM 00pa3zoM
OpraHu30BaHHasi paboTa HaJl HUMHU, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUYECKOTO U
MPOCTPAHCTBEHHOTO  MBIINUICHHUS, CTHMYJIHPYET TMPOTCKAaHWE HWHTYUTHBHBIX
MIPOIIECCOB, MOTUBUPYET K JajJbHEHUIIIEMY U3YyUYECHHIO TIPEMeETa.

111.8.1.8. Ilpennourenue OTAAETCA HATJISAIHO-KOHCTPYKTUBHOMY METOY
o0y4yeHUs, TO €CTh TEOPETUYECKHE 3HaHMS HMMEIT B CBOEM OCHOBE
HEMOCPEJACTBEHHOE OTHOIICHUE K TMPEJAMETHO-TIPAKTUYECKON JIesTeIbHOCTH.
Pa3Butrie mNpOCTPaHCTBEHHBIX TMPEACTABICHUM Y OOydYarolmuxcss B Kypce
CTEpEOMETPUH  MPOBOAMTCS 3a CYET  pelmieHuss 3ajJad  Ha  CO3/aHHe
IPOCTPAHCTBEHHBIX 00pa30B M 3ajay Ha OINEPUPOBAHHE MPOCTPAHCTBEHHBIMHU
oOpaszamu. Co3manue o0Opas3a MPOBOJUTCA C HMCIOJIB30BAHHEM HATJSIHOCTH, a
OIepupoBaHUE 00Pa30M — B YCIOBUAX OTBJICUEHUSI OT HATJIAHOCTHU, MBICIEHHOTO
U3MEHEHHSI €T0 UCXOAHOTO COJEPIKaHMUS.

111.8.1.9. OcHOBHBIMU COAEPKATECIBHBIMU JIMHUSAMH y4eOHOTO Kypca
«I'eometpuss» B 10-11 kmaccax sBusworcs: «MHororpaHHuku», «lIpsambie u
IUIOCKOCTH B TIpocTpaHCcTBe», «Tema BpameHus», «BeKTopbl U KOOpIWHATHI B
npoctpancTBe». dopmupoBaHHEe JIOTHYECKUX YMEHHH pacrpenensercs Io
coJlepKaTeNbHBIM JIMHUSM U TO0 TojaM oOyd4eHHs Ha ypOBHE CPEIHEr0 OOIIero
o0Opa3zoBaHUsI.

111.8.1.10. Conepxannie 00pa3oBaHUs, COOTBETCTBYIOIEE MPEIMETHBIM
pe3ysbTaTaM OCBOEHHUS MPOTPAMMBI MO T€OMETPHH, PACIPEACNEHHBIM IO T0JlaM
00y4eHUs, CTPYKTYPHPOBAHO TAKUM 00Pa30M, 4TOOBI OBJIAJICHHE T€OMETPHUCCKUMH
MOHATUSAMHU M HABBIKAMH OCYIIECTBISIIOCH MOCIEIOBATEIHLHO U MOCTYMATENbHO, C
COOI0/IEHNEM TIPUHITUTIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMSI BKIIOUAINCH B
OOIIlyI0 CHUCTEMY F€OMETPUUYECKUX MPEACTABICHUNA O0ydYaroUIuXcs, pacliupss u
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIEC CBS3H.

111.8.1.11. OOmee uncito 4acoB, pEKOMEHIOBAHHBIX IS U3YYCHUS yIeOHOTO



kypca «['eomerpuss» — 102 gaca: B 10 xnacce — 68 yacoB (2 yaca B Hepeno), B 11
kimacce — 34 4gaca (1 gac B Henelno).

111.8.2. Conepxxanne o0yuenus B 10 kiacce.

111.8.2.1. Tlpsimbie U TUIOCKOCTH B TIPOCTPAHCTRE.

OCHOBHBIE  TIOHATUSL  cTepeoMeTpuu. Touka, mpsiMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUN U CJICACTBUS U3 HUX.

B3anMHOE pacnosiokeHue MpsMBIX B IPOCTPAHCTBE: IEPECEKAOIIMECS,
napajuleJIbHblE W CKpellMBarolmuecs ImpsMble. [lapamienbHOCTs NOPSIMBIX H
IJIOCKOCTEN B IPOCTPAHCTBE: IMapajulesibHblE TMpPSAMbIE B IPOCTPAHCTBE,
NapajuieIbHOCTh TPEX MPSAMBIX, MAPALICIbHOCTh NPSIMON U IUIOCKOCTH. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMH, YIroJl MEXKAY MNOpsIMBIMH B TPOCTPAHCTRBE.
[TapamienbHOCTh MJIOCKOCTEN: MapajulesIbHbIE INTIOCKOCTH, CBOMCTBA NapalIeIbHBIX
iockoctei. [IpocTeifnue npocTpaHCTBEHHbIE (GUTYpPHI HA TUIOCKOCTH: TETPAdIp,
KyO, Mmapajiesenunes, mnocTpoeHne CeYeHU M.

[lepneHAUKYISIPHOCTD NPSMON U MIIOCKOCTH: NIEPIICHIUKYIISIPHBIC IIPSIMBIE B
IPOCTPAHCTBE, MPSMBIE MApPAUIENbHBIE W NEPHNEHAUKYISPHBIE K IUIOCKOCTH,
OPU3HAK TEPIECHANKYISIPHOCTH TMPSMOW U IJIOCKOCTH, TEOpeMa O NpsMOi
MEPIEHINKYIAPHON TIJIOCKOCTH. YTJbl B MPOCTPAHCTBE: YIOJ MEXAY MPSIMOU U
IUDIOCKOCTBIO, JBYTPAHHBIA  yTOJI, JIMHEWHBIA yrojl  JABYTPAHHOIO  yIJia.
[lepnieHaUKYIIp U HAKJIOHHBIE: PACCTOSAHUE OT TOYKHU JO IMJIOCKOCTH, PACCTOSHHE
OT MPSAMOM JI0 IIIOCKOCTH, IPOEKITHS (PUTYyphl Ha MIIOCKOCTh. [lepneHnuKyIsspHOCTS
IJIOCKOCTEMN: MPU3HAK MEPIEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEX
MepHEHIUKYJIIApax.

111.8.2.2. MHOTOTpaHHUKH.

[lonsiTHe MHOTOrpaHHUKA, OCHOBHBIE JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBINYKJIbIE MHOTOTPaHHUKH, pa3BEPTKa MHOTorpaHHuka. [Ipusma: n-yronsHas
Mpu3Ma, TpaHu U OCHOBAHUS MPU3MBbI, IpsiMasi U HAKJIOHHAsl MPU3MBbI, OOKOBas U
MoJIHast MOBEPXHOCTh MPU3MBL. [lapannenenunen, MPSIMOYTOJIbHBII

napajjiefienunes; M ero coictea. [Impamuma: n-yroiapHas nupamMuaa, rpaHd U



OCHOBaHUE MUPAMUJIbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBI, IPABUIbHAS U
yced€HHas mnOupaMuja. OJEMEHThl Mpu3Mbl W nupamuisl. [IpaBunibHbIC
MHOTOTPAHHUKU: TOHSATHE MPABUILHOIO MHOTOIpaHHUKA, MpaBWIbHAs MpU3Ma U
MpaBUJibHAS TMHUpaMKia, TpaBUJIbHAS TPEYrojbHAs TMHUpaMuia W TPaBUILHBIN
TeTpa’ap, kyo. IlpencraBieHue O MNpaBUIBLHBIX MHOTOTPaHHUKAX: OKTadIp,
noaexa’ap u ukocadap. CeueHus npu3Mbl U TUPaAMUIBI.

CummMmeTrpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOM,
MJIOCKOCTH. DJIEMEHThI CHMMETPHH B TUPaAMUJIaX, Mapajijieienuneax, MpaBUIbHbIX
MHOTOTpaHHUKaX.

Brluncnenue 9S7€MEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHaiu, YIJIbL
[Tnomans OOKOBOW TOBEPXHOCTH M TIOJHOM TMOBEPXHOCTU TMPSAMOU TIPHU3MBI,
IUIOIIAa/Ib OCHOBAHMM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH NPsiMOii ipu3Mbl. [nomansb
OOKOBOU TOBEPXHOCTH M TIOBEPXHOCTH TMPABWIBHOM NHUPaMUIbI, TEopema o
ionaan yceu€unoit nupamusl. [lonsarue 06 06béMe. OOBEM MUpPaMUIbI, IPU3MBI.

[lono6ubie Tena B mpocTpaHcTBE. COOTHOUIEHUS MEXAY IUIOMAISIMU
MOBEPXHOCTEH, 00bEMaMu TTOJIOOHBIX TETI.

111.8.3. Conepxxanue obyuenus B 11 kiacce.

111.8.3.1. Tena BparmieHus.

Hunuaapuyeckas MMOBEPXHOCTb, obpa3syromue HIHHIPUYECKOU
MNOBEPXHOCTH, OCh UMJIWHIPUYECKOW MOBEPXHOCTU. LlMamHAp: OCHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3yomas M OCh, IUIOMAAb OOKOBOW M IIOJHOM
MTOBEPXHOCTH.

Konnueckas moBepxHOCTh, 00pa3yronne KOHNYECKONH MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH moBepXHOCTU. KOHyC: ocHOBaHME M BEpIIMHA, 00pa3yroas
1 OCh, TUTOMIA b OOKOBOM U ITOJTHOM IMMOBEPXHOCTH. Y CCUEHHBIM KOHYC: 00pa3yroIue
Y BBICOTA, OCHOBaHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: meHtp, paauyc, AUAMETP, TUIOMIAJb MOBEPXHOCTH CQEPHI.
B3anmHoe pacnonoxkenue chepbl U IIIOCKOCTH, KacaTellbHas MIIOCKOCTh K cdepe,
TJI0IIaab cephl.

N3o0paxenue Te BpallleHHs Ha TI0CKOCTU. Pa3BEépTKa HMIMHAPA U KOHYCA.



KomOunamuu Ten BpalleHuss M MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepbl, cdepa, BOUCAHHAS B MHOTOIPAHHHMK, WU TEJO
BpalllCHMS.

[Tonsitue 06 00BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00BEME
MPsIMOYTOJILHOTO Tapajuienienurnena u cieactsus u3 He€. OO0bEM UMIMHIpA,
KoHyca. O0BEM 11apa U miIomaab cQephl.

[lono6ubie Tena B mpocTpaHcTBE. COOTHOUIEHUS MEXAY IUIOLAISIMU
OBEPXHOCTEH, 00bEMaMu OJIOOHBIX TEJI.

Ceuenuss umiuHapa (MapauieNbHO U MEPHEHAUKYISIPHO OCH), CEUCHHUs
KOHYca (MapasuiebHOE OCHOBAHUIO U IPOXOJIAIIEE Yepe3 BEPUINHY), CEUEHUS 11apa.

111.8.3.2. BekTopbl U KOOPJAUHATHI B MPOCTPAHCTBE.

BexTop Ha miiockocTH U B ipocTpaHcTBe. CI0XKEHUE U BHIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. Pa3noxkeHne BekTopa Mo TpEM HEKOMIUIaHAPHBIM
BektopaMm. [lpaBunio mapamnenenunena. Pemenue 3amay, CBSI3aHHBIX €
NpUMEHEHHEeM TpaBUi JeWcTBUM ¢ Bekrtopamu. [IpsMoyronbHas cucrema
KoopauHaT B mpocTpaHcTtBe. Koopauuatel Bektopa. [Ipocreiimme 3amauu B
KOOpJWHATaX. YToll MexIy Bekropamu. CKalsipHOE MPOU3BEIECHUE BEKTOPOB.
Brruuciienue yrioB Mexay OpsSAMbIMH M IUIOCKOCTSIMH. KOOpJIMHATHO-BEKTOPHBIN
METO/]I TIPH PEIICHNY TEOMETPUIECKUX 3a1ad.

111.8.4. TInanupyembie NpeIMETHBIC PE3yJbTaThl OCBOCHHS (eaepalbHON
paboueit mporpaMmMbl yaeObHOTO Kypca «['eoMmeTpusi» Ha 6a30BOM ypOBHE Ha YPOBHE
cpenHero oomero o0pa3oBaHUS OPUEHTUPOBAHBI Ha JOCTHIKEHHE YPOBHS
MaTeMaTHUYeCKOM IpaMOTHOCTH, HEOOXOJUMOTO0 JUIsl YCTIEUTHOTO PEIIeHHs 3a/1a4 B
peaNbHOM KU3HU U CO3J]aHUE YCIOBUH I UX OOMIEKYIbTYPHOTO Pa3BUTHS.

111.8.4.1. IlpenmeTHBIC PE3yNBTATHI IO OTACIHLHBIM TEMaM y4eOHOTO Kypca
«I"'eomerpus». K xonny 10 kiacca oOyvaroniuiicss Hay4uTCs:

ONEePHUPOBATH MOHATUSAMU: TOUKA, IPsIMasi, INIOCKOCTb;

MPUMEHSITh AKCUOMBI CTEPEOMETPUM M CIEACTBUS U3 HUX NPU PEIICHUU
F€OMETPUYECKHUX 3a]1a4;

OIICPHUPOBATDH IMOHATUAMU: IIAPATIICIIBHOCTD U MICPICHANKYIAPHOCTD IIPAMBIX



U IIOCKOCTEM;

KIIaCCU(PUIIMPOBATH B3aMMHOE pacrmoioKeHne TPSIMBIX
Y TUIOCKOCTEH B IPOCTPAHCTBE;

ONEepUPOBaATh TMOHATHUSAMH: JIBYTPaHHBIA YTOJ, TPaHU JABYTPAHHOTO YTIa,
pebpo NIBYrpaHHOTO Yria, JMHEWHBIA Yrojl ABYTPaHHOTO yTia, TpajycHas Mmepa
JIBYTPAHHOTO YyIJIa;

OTEepUPOBATh TMOHATHAMH: MHOTOTPAaHHUK, BBIMYKJIBIA W HEBBIMYKIIbIHA
MHOTOTPAaHHUK, SJIEMEHTHI MHOTOTPAaHHUKA, TPABHIBLHBI MHOTOTPaHHHK;

pacrmo3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (TIHpaMuia, TMPU3Ma,
OpsIMOYTOJIbHBIN Mapasuienenumnes, Kyo);

KIaccHPUIMPOBaTh ~ MHOTOTPAaHHHWKH,  BBIOWpas  OCHOBAaHHS [T
KIaccu@uKany  (BBIMYKJIBIE W HEBBIMYKIbIE MHOTOTPAaHHUKH, MPAaBUIBHEIC
MHOTOTPAHHUKH, MIPSIMbIE ¥ HAKJIOHHBIC TIPU3MBI, TIApaJlICIICTIHITC ThI);

OIIEPUPOBATH MOHATHAMHU: CEKYIIasi INIOCKOCTh, CEU€HNEe MHOTOTPAHHUKOB,

OOBSICHATH MPUHIIMIIBI TOCTPOSHUS CEYCHUH, HCTIONB3YsI METO/] CIICOB;

CTPOUTh CEYEHHS MHOTOTPAaHHUKOB METOJIOM  CJIE/IOB,  BBITIOJHATH
(BBIHOCHBIE) IIIOCKHE YEPTEeKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUI
CBepxy, cOOKY, CHU3Y;

pemaTh 3a1a4i Ha HAaX0XKICHHE TeOMETPUYECKUX BEJTUYHH 110 00pa3iaM M
aTOpUTMaM, TPHUMEHSS W3BECTHBIC AaHAJIMTUYECKHE METOAbl IPH PeIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKUX 3aJ7a4 Ha BBIYHUCICHHE PACCTOSHUN MEXIy IBYMs
TOYKaMH, OT TOYKM JO TMPsIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEILMBAIOLIUMUCS IPSIMbIMU;

pelaTh 3a/1a4i Ha HAXOKJICHHE T€OMETPHUUECKHUX BETMUYHMH 10 00pas3lamM Hiu
QITOpUTMaM, TPUMEHsSI W3BECTHBIE aHAJUTHUYECKHE METOJbl MPH PEUICHUH
CTaHJAPTHBIX MaTEeMaTHYECKMX 3aJad Ha BBIUHUCICHHE YIJIOB  MEXIY
CKpCIIMBAIOLUIUMUCS TPSIMBIMH, MEXIy TMPSAMOM M IJIOCKOCTBIO, MEXIY
TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB;

BBIYUCIIATh O0BEMBI M TUIOIIAIU MMOBEPXHOCTEH MHOTOIPAaHHUKOB (IIpH3Ma,

MMpaMUJia) C IpUMEHEHHEM (POPMYII, BBIYUCISATh COOTHOLICHUS MEKTY TJIOIAIIMU



MOBEPXHOCTEHN, 00BEMaMU MOOOHBIX MHOT OI'PaHHUKOB;

ONEPUPOBATH TOHATUSIMHU: CHUMMETPUS B MPOCTPAHCTBE, IIEHTP, OChb U
IJI0CKOCTh CUMMETPHUU, HEHTP, OCh U TNIOCKOCTh CUMMETPUU (QUTYPHI;

U3BJIEKaTh, MPEOOPa30BBIBATH M HWHTEPHPETUPOBATH HUHGOPMAIMIO O
MPOCTPAHCTBEHHBIX FEOMETPUUYECKUX (UTYpax, MPEACTABICHHYIO Ha YepTexax u
pHUCYHKaX;

OPUMEHATh TeoMeTpuueckue (akTbl ISl PElIeHUs CTEPEOMETPUUYECKUX
3a/1ay, MpeAnoararonnX HECKOJIbKO IIaroB peleHus, €Cliid YCIOBHUS PUMEHEHUS
3a/laHbl B SIBHOM (opme;

OpPUMEHSTh MpOCTeHIllMe NpOorpaMMHBIE CPEICTBA U 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMbI IIPH PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

OPUBOJUTH TMPUMEPHl MaTEeMaTHYECKUX 3aKOHOMEPHOCTEW B MTPHUPOJE U
’KU3HU, PAaCO3HABATh MPOSBICHUE 3aKOHOB T€OMETPHUH B HCKYCCTRBE;

NPUMEHSTh MOJy4YeHHbIE 3HAHUS Ha MPaKTUKE: aHAJIM3UPOBATH PEasbHbIE
CUTyallud W TIPUMEHSTh HM3yUYEHHBbIE IOHATHUS B IMPOIIECCE IMOUCKA PEIICHUS
MaTEeMaTU4YeCKu C(HOPMYIUPOBAHHOW MPOOJIEMBbI, MOJEIUPOBATh peajbHbIE
CUTyallul Ha f3bIKE TEOMETPUHU, HCCIEOBaTh MOCTPOCHHBIE MOJEIU C
MCIIOJIb30BaHUEM T€OMETPUUECKUX TIOHATUIM U TEOpPEM, anmnapara anreopsbl, peraTh
NPAKTUYECKUE 3a]1a4H, CBI3aHHBIE C HAXO0XKICHUEM IeéOMETPUYECKUX BEJTUYHH.

111.8.4.2. TlpenmeTHBIC PE3yABTATHI MO OTACIBHBIM TeMaM y4eOHOTO Kypca
«I'eomerpusa». K xonny 11 kiacca oOyyaromuiicsi Hay4uTCs:

OTEpUPOBATh TMOHATUSIMH: IWIIMHJIpPUYECKas TOBEPXHOCTh, 0Opasyromiue
WINHIPUYECKON TOBEPXHOCTH, IMIIMHIP, KOHUYECKasi TIOBEPXHOCTh, 00pa3yIomine
KOHMYECKON MOBEPXHOCTH, KOHYC, c(hepuueckasi HOBEPXHOCTb;

pacrmo3HaBaTh Tena BpaimeHus (IUINHAP, KOHYC, cdepa u map);

OOBSCHATH CIIOCOOBI TIOTYYCHHUS TEJ BPAIICHHUS;

KJIacCU(PHUIMPOBATH B3aUMHOE PACTIONIOKEHHE C(Pephl U MIIOCKOCTH;

ONEPUPOBATH MOHITUSIMU: 1IAPOBON CErMEHT, OCHOBAaHUE CEIrMEHTA, BBICOTA
CEerMEHTa, IIAPOBOM CJIOM, OCHOBAaHME LIAPOBOIO CJIOSl, BBICOTA LIAPOBOIO CJIOS,

IapOBOM CEKTOD;



BBIUUCTATh OOBEMBI W  IUIOMIAAM TOBEPXHOCTEH TEn  BpaleHUs,
TCOMETPUIECCKUX TEIl C TPUMEHEHUEM (HOPMYIT;

OTIEpUPOBATH MOHATUSIMHU: MHOTOTPAaHHUK, BIUCAHHBIN B CPepy U OMMMCAHHBIN
okoJio cepsl, chepa, BricaHHAsE B MHOTOTPAaHHUK WIH TEJIO BpallleHNUS,;

BBIYUCIISATh COOTHOIICHHS MEXY TUIONIAISIMH TTOBEPXHOCTEH M O0OBEMaMu
MMOJJOOHBIX TE;

U300pakaTh W3ydaeMmble (QUTYpPHl OT PyKM W C TPUMEHEHHEM IIPOCTHIX
YepTEKHBIX HHCTPYMCHTOB;

BBITIOJTHSATH (BBIHOCHBIC) IJIOCKUE YEPTESIKH U3 PUCYHKOB IMPOCTHIX 00BEMHBIX
duryp: Bu CBEpXy, COOKY, CHU3Y, CTPOUThH CCUCHHS TEJT BPAIICHUS;

U3BJICKaTh, WHTEPIPETUPOBATh M TPEOOpa3oBbIBATh HHGOPMAIUIO O
IPOCTPAHCTBEHHBIX TCOMETPUICCKUX (PUTYpaX, MPEACTABICHHYIO HAa YEPTEKaxX M
PUCYHKaXx;

OIIepUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITMIOJHATh JIEUCTBUA CIIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHO>KEHHUS BEKTOpa Ha YHCIIO, OOBSICHATh, KAKUMHU CBOMCTBAMHU OHH 00J1a/1a10T;

IPUMEHSTH PABUIIO MapaJuIeNIeUIe 1a;

OTIepUPOBATH MOHATUAMU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPIWHATHI BEKTOpa, Yroll MEXIy
BEKTOpaMHU, CKaJISIpHOE MPOU3BEICHUE BEKTOPOB, KOJUTMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI;

HaXOJUTh CYMMY BEKTOPOB H MPOU3BEICHNE BEKTOPA HA YUCIIO, YTOJI MEKIY
BEKTOpaMH, CKaJISIpPHOE TMPOU3BEJEHUE, pPACKIAAbIBaTh BEKTOP IO JABYM
HEKOJUTMHEAPHBIM BEKTOPaM;

3a/1aBaTh MIIOCKOCTh YPABHEHHUEM B JICKAPTOBON CUCTEME KOOPIUHAT;

NPUMEHSTh TEOMETpUYeCKue (aKThl ISl PEHICHUS CTEPEOMETPUICCKUX
3a/1a4, MPEANOIararonnX HECKOJIBKO IaroB PEIIeHUs, €CJIH YCIOBUS IPUMECHECHHS
3a/1aHbl B sIBHOM (hopme;

pemiaTh MPOCTEHIIINE TEOMETPUYECKUE 3aJaui Ha TMPUMEHEHHE BEKTOPHO-

KOOPJMHATHOTO METO/1a;



pemaTh 3aJayd  Ha JI0KA3aTE€IhCTBO MAaTEMAaTHUYECKUX OTHOIICHUH U
HaX0XJICHUE F€OMETPUYECKUX BEJIMYMH MO 00pa3iiaM Ui aifOpUTMaM, PUMEHSIs
M3BECTHBIE METObI MPU PEIICHUU CTAaHIAPTHBIX MAaTEMAaTUUYECKUX 3a]ay;

OPUMEHATh  MPOCTEUIIMEe TMPOTrpaMMHBIE CpPEICTBA U JBJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI MPU PEUICHUH CTEPEOMETPUUYECKUX 3a]1a4;

OPUBOAUTL TMPUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOJE U
KU3HH, pacTIO3HABATH MPOSBJICHUE 3aKOHOB '€OMETPUU B UCKYCCTBE;

NPUMEHATh TMOJYYCHHBbIC 3HAHUS Ha TMPAKTHUKE: aHAIU3UPOBATh PEabHBIC
CUTyallud W TPUMEHATh HM3YYCHHBIC TOHSATUS B TMPOIECCE IOUCKA PEIICHUS
MaTeMaTH4YeCKu CPOPMYIUPOBAHHOW MPOOJIEMBbI, MOICIUPOBATh pPEabHBIC
CUTyallul Ha S3bIKE TEOMETPUH, HCCIEN0BAaTh IOCTPOCHHBIE MOJEIH C
UCITOJIb30BAaHUEM IeOMETPUYCCKHUX MOHITHI U TEOpeM, allrapara ajareopsl, peraTh
IPaKTUYECKHUE 3a/1a4M, CBI3aHHBIC C HAXO0XJIECHUEM IeOMETPUUYCCKUX BEJIMUMH.

111.9. denepanbhHas paboyas mporpamma yueOHOro Kypca «BepoaTHOCTh |
CTaTHUCTHKAY.

111.9.1. [losicHuTeNnbHAS 3aIKCKA.

111.9.1.1. YueOHbIii kypc «BeposSTHOCTh W CTATUCTUKA» 0A30BOTO YPOBHS
ABIIETCS MPOJOHKEHUEM W PA3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca 6a30BOTO
YPOBHSI OCHOBHOTO OOmIero o0Opa3oBaHus. YUeOHBI Kypc NpeIHa3HAdYeH IS
dbopMupoBaHusl y 00yYaIOMIUXCS CTATUCTUYECKON KYJIbTYPHI M TIOHUMAHUS POJU
TEOPUH BEPOSITHOCTEH KaK MATeMaTUYECKOr0 WHCTPYMEHTa [JIsl HW3Y4YCHHUS
CIIy4alHBIX COOBITHH, BEIMUYMH U TporeccoB. [Ipn m3ydeHun ydueOHOTO Kypca
o0oramarwTcss TPENCTAaBICHUS O0Yy4alomUXCsl O METOJax HCCIeIOBaHUsA
M3MEHYMBOTO MHpPA, pA3BUBACTCS TOHMMAaHWE 3HAYMMOCTH ¥  OOIIHOCTH
MaTeMaTH4eCKUX METOJI0OB MO3HAHUS KAaK HEOThEMJIEMOM 4YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHHUS.

111.9.1.2. Conepxanue y4deOHOTO Kypca HaMpaBlICHO Ha 3aKpericHHUe
3HaHUM, TMOJYYEHHBIX NpPU HU3YYEHUH Kypca Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, W Ha pa3BUTUE MPEACTABICHUM O CIydyalHBIX BEIUYMHAX U

B3aMMOCBA34X MCIKAY HUMH Ha BAaKHBIX ITPUMCPAX, CIOKECThI KOTOPBIX ITOYCPITHYTHI



13 OKpy»XKaromiero Mupa. B pesynbrate y 00ydaronuxcs J0JKHO chOPMUPOBATHCS
MpeACTaBlIeHUEe O Haubojee YMNOTPEOUTENbHBIX H OOIMX MaTEeMaTHYEeCKUX
MOJENSAX,  WCHOJB3YyeMBIX  JUIsl ~ OMNHCAHUS  AHTPONOMETPUYECKUX U
neMorpaMyecKnX BEJIMYMH, TMOTPEIIHOCTEH B Pa3IMYHOrO poja HU3MEPEHUSX,
JUTUTEIBHOCTH 0€30TKa3HOM pabOThl TEXHUYECKUX YCTPOWCTB, XapaKTEPUCTHUK
MaCCOBBIX SIBJICHHM U TIPOLIECCOB B OOIIIECTRBE.

111.9.1.3. B cCOOTBETCTBUU C YKa3aHHBIMH IIEJISIMU B CTPYKTYpE y4eOHOTO
Kypca « BepoaTHOCTh U CTaTUCTUKA» JJIsl ypOBHS CpETHET0 00111ero 00pa3oBaHus Ha
0a30BOM YpPOBHE BBIJICJIICHBI CJCAYIOIINE OCHOBHBIE COJIEpXKATEIbHbIC JUHUU:
«Crny4aifHpie COOBITHS U BEPOSITHOCTHY, «ClTydailHbie BEJIMYMHBI U 3aKOH OOJIBIITUX
qHUCEeN.

111.9.1.4. Baxuyo 4YacTh y4eOHOTO Kypca 3aHUMaeT U3y4yeHHUe
F€OMETPUYECKOTO Y OWMHOMHAJILHOTO PACHpPEACICHHH M 3HAKOMCTBO C HX
HENPEPHIBHBIMU aHAJIOTaMH — IMOKa3aTeIbHBIM U HOPMAJIbHBIM PACTIPEICIICHUSIMU.

111.9.1.5. Conepxxkanne auHuUN «ClydaliHble COOBITHS U BEPOSITHOCTH
CIY’)KUT OCHOBOM [JIsi (OpPMHUpPOBAHUS TPEJCTABICHUH O paclpeaeieHuu
BEPOATHOCTEH MEXAy 3HAYCHUSMU CIIy4alHBIX BEJIMYMH, a TaKXkKe 3Ta JIMHHS
HeoOxoauMa Kak 0a3a JjIs M3y4eHUs 3aK0Ha OOJBIITUX ynced — PyHIaMeHTaIbHOTO
3aKOHA, JACHCTBYIOIIETO B MPUPOJE U OOIIECTBE U MMEIOUIET0 MAaTEMaTUYECKYIO
dopmanuzammio. CaM 3aK0H OOJIBIIUX YHUCEN MpeajiaracTcsi B O3HAKOMUTEIbHOU
¢dbopMe ¢ MUHUMAJIbHBIM UCTIOJIF30BAHIEM MaTEMaTHIECKOTO (hopManu3ma.

111.9.1.6. Temsl, cBsi3aHHBIE C HENPEPHIBHBIMU CIIYYalHBIMUA BEJIMYHMHAMM,
aKIEHTUPYIOT BHUMaHHUE OOYyYalONIUXCs Ha OMWCAHWM U W3YYCHUU CIIYyYalHBIX
SBJIICHUN C TIOMOIIBIO HETIPEPHIBHBIX (QyHKIHH. OCHOBHOE BHUMAHUE YJEISACTCS
MOKa3aTEJIbHOMY M HOPMAJIbHOMY pacIlpeesIeHUsIM, IPU 3TOM MpeIonaraeTcs
03HAKOMUTEIHHOE N3yUYeHUE MaTepuala 06e3 10Ka3aTeIbCTB MPUMEHSIEMBIX (DAKTOB.

111.9.1.7. O61iee 9uciIO YacoOB, pEKOMEHIOBAHHBIX IS U3YUSHUS YIeOHOTO
Kypca «BepostHOCTh M cTatHcTHKa» — 68 yacoB: B 10 kiacce — 34 yaca (1 yac B
Henemo), B 11 kmacce — 34 gaca (1 yac B Hezeno).

111.9.2. Conepxanne o0yuenus B 10 kmacce.



[IpenacraBnenne JaHHBIX € MOMOIIBIO Tabmuir u auarpamm. CpegHee
apudMeTHIecKoe, MerMaHa, HauOoJblllee M HAUMEHbIIEC 3HAYCHUS, pa3Max,
JUCTIEPCUs U CTAaHAAPTHOE OTKJIOHEHUE YMCIOBBIX HAOOPOB.

Crny4aitHble SKCIIEPUMEHTHI (OTBITHI) U CIyYaiiHbIe COOBITUS. DIIEMEHTapHBIC
coObITHs (MCXO0/bl). BeposTHOCTH CiiydyalHOrO COOBITHS. BAM30CTh 4acTOTHI U
BEpPOSTHOCTU COOBITHM. CydaliHbI€ OMBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
coObITUAMHU. BeposTHOCTH  COOBITMII B ONbITaX C  PaBHOBO3MO>KHBIMH
AJIEMEHTAPHBIMU COOBITUSIMU.

Onepanuu HaJl COOBITHSMU: TIEpeceYeHUE, 00BEUHECHHE, TPOTHUBOTIOJIOKHBIE
coObITHs. Jnarpammel Ditepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHAas BEPOSATHOCTb. YMHOKEHHE BEPOSTHOCTEU. JlepeBO cCllydamHOro
skcriepuMenTa. @opmyria MoTHOM BEposITHOCTH. HezaBucrumMbie COOBITHS.

KombunaTopHoe npasuio ymHoxxenus. [lepecranoBku u ¢pakropuai. Yucio
couetanuii. Tpeyronpauk [lackansa. ®opmyna buaoma HeroToHa.

bunapHbIii CllydyallHBIN ONBIT (MCIIBITAHUE), YCIIEX U Heynada. HezaBucumbie
ucnbiTanus. Cepuss HE3aBUCUMBIX UCIBITAaHUKA 10 1epBoro ycmnexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHyu.

CnyuaiiHass BenuuuHa. Pacrmpenenenwe  BepositHocted.  Jluarpamma
pactipenenenus. llpumepsl pacrpeneneHui, B TOM YHCIE, F€OMETPUYECKOE U
OMHOMHMAIILHOE.

111.9.3. Conepxanne oOyuenus B 11 kiacce.

UucnoBble  XapaKTEPUCTUKM  CIY4YaWHBIX BEJIMYMH: MaTeMaTHYECKOE
OXXHMJAHUE, JHCIEPCHUs W CTaHAApTHOE OTKIOHEHue. Ilpumepsl npumeHeHus
MAaTEMaTHYECKOr0 OKHUAAHUs, B TOM YMCIE B 3aJa4ax U3 IOBCEIHECBHOM KU3HU.
MaremaTudyeckoe OXHIaHHEe OWHAPHOW CIIydallHOW BENWYMHBL. MaTemMaTH4ecKoe
0’KMJAHUE CYyMMBI CIIy4YalHbIX BEJIMYUH. MaTeMaTnyecKkoe 0KUJAHUE U JUCIIEPCUS
T€OMETPUIECKOTO M OMHOMHAIIBEHOTO PacpeieTICHUH.

3aKkoH OOJIBIIMX YHUCEI W €ro pojib B Hayke, MNPUpPOAE U OOIIECTBE.
Bb100pouHbIil METO UCCIEAOBAHUM.

[Iprmepsl HENMPEPBIBHBIX CIyYalHBIX BeIW4YWH. [loHSATHE O MIOTHOCTH



pacnpeneneHus. 3agadu, NPUBOASAIINE K HOpMaIbHOMY pacnpeneneHuto. [lonstue
0 HOPMaJIbHOM pacHlpeeIeHUH.

111.9.4. IIpeameTHbIE pe3ybTAaThl OCBOEHUS Y4eOHOro Kypca « BeposiTHOCTB
U CTAaTUCTUKa» HAa 0a30BOM ypOBHE Ha YpOBHE CpeJHEro oluiero oopa3oBaHUs
OPUEHTHPOBAHBl Ha JIOCTIKCHHE YpPOBHS MaTEeMAaTHYECKOW T'PaMOTHOCTH,
HEOOXOAMMOTO ISl YCIIEIIHOTO PeIISHUs 3a7a4 U MPOOJIeM B pEaNbHOM JKU3HH U
CO37laHue YCIOBHUH JJIsl UX OOIIEKYJIbTYPHOI'O PA3BUTHSL.

111.9.4.1. IlpenmeTHbIe pe3yNbTaThl MO OTAEIBHBIM TEMaM y4eOHOTO Kypca
«BeposiTHOCTB M cTaTucTHKaY. K KoHIly 10 Kitacca oOydaroniuiicss HayquTCs:

YUTATh U CTPOUTH TAOJHIIEI U JUATPAMMBI;

ONEepUpOBaTH  MOHATHSIMH:  CpelHee  apudMeTHdeckoe,  MeIuaHa,
HanOoJblliee, HANMEHBIIIEEe 3HAUCHUE, pa3Max MacCHBA YMCIIOBBIX JTAHHBIX;

ONEePUPOBATh MOHATHSAMH: CIIY9alHBIM IKCIIEPUMEHT (OIBIT) M CIydaifHOe
COOBITHE, DJIEMEHTAPHOE COOBITHE (DJIEMEHTApHBIA MCXOJ) CIy4ailHOTO OIIbITA,
HaXOAUTh BEPOSITHOCTH B OMBITaX C PABHOBO3MOKHBIMU CIIYYaHBIMU COOBITUSIMH,
HaXOAUTh U CpPAaBHUBATh BEPOSTHOCTU COOBITUH B HW3YUYEHHBIX CIy4YalHBIX
AKCIIEPUMEHTAX;

HAXOJIUTh U GOPMYIHUPOBATH COOBITHS: IEPECCUCHUE  OOhETMHCHUE TAHHBIX
COOBITHH, COOBITHE, TPOTUBOIOJIOKHOE JIAHHOMY COOBITHIO, TIOJIb30BaThCS
auarpaMMmamu Jitiepa u GOpMyIIon CI0KEHUS BEPOSTHOCTEH MpHU PEIIeHUH 3a/1a4;

OTIEpUPOBATH MOHSTUSMH: YCIOBHAS BEPOSITHOCTH, HE3aBUCUMBIE COOBITHS,
HaXOJUTh BEPOSITHOCTU C MOMOILBIO MpaBUiIa YMHOXKEHHS, C MOMOIIBIO JepeBa
CIy4alHOTO OIIbITA;

IPUMEHSITH KOMOMHATOPHOE MPABUIIO YMHOXEHUS TIPH PEIICHUU 337124,

OTIEpUPOBATh TOHATHSIMHU: HWCIBITAHWE, HE3aBUCHUMBIC WCIBITAHUSA, CEPUs
UCTIBITAHWM, yCTIeX W Hey/lada, HAXOJHWTh BEPOSTHOCTH COOBITUH B CEpHUH
HE3aBUCUMBIX HCTIBITAHUN /IO TIEPBOTO YCIIeXa, HAXOIUTh BEPOSATHOCTH COOBITHI B
cepuu ucnbeiTanuii bepnyinu;

OTIEpUPOBAaTh  TMOHATUSMHU:  CIIy4dailHas  BEJMYWHA,  pachpenelieHue

BEpPOSITHOCTEM, TuarpaMMa pacrpe/eeHus.



111.9.4.2. IlpeaMeTHbIe pe3yNbTaThl MO OTAEIBHBIM TEMaM y4eOHOTO Kypca
«BeposiTHOCTB M cTatucTHKa». K koHIy 11 knacca oOyvaromuiics HayYuTCs:

CPaBHUBAThb  BEPOSITHOCTA  3HAYEHUM  CIYyYaMHOM  BEJIMYUHBL IO
pacCIpeneeHUI0 WX C IIOMOLIBIO THATPAMM;

ONEPUPOBATH MIOHATUEM MAaTEMATUYECKOTIO OXKUIAAHNUS, IPUBOJUTH IPUMEPHI,
KaK IPUMEHSAETCS MaTEMAaTHYECKOE OKUJAHHUE CIyYallHOW BEJIMYMHBI HAXOJIHUTh
MaTEMAaTHYECKOE OKHUIAHUE TIO TAHHOMY PaclpeIeICHHUIO;

UMETh NPEJICTABIICHUE O 3aKOHE OOJBIINX YUCENT;

HMCTD MMPCACTABIICHUC O HOPMAJIBHOM PACTIPCICIICHUN.



