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PaGouas mporpamma no yueOHOMY nipenMeTty «Maremarnkay (yrimyOiaEHHBIA YPOBEHB)

PabGouass mporpamma 1o ydeOHOMY mnpeameTy «Martemarukay (yniyOJ€HHBIH YpPOBEHB)
(mpenmetHas obnacth «MaTtemaTnka U MH(OpPMATHKaY) (J1ajee COOTBETCTBEHHO - MporpaMma o
MaTeMaTUKe, MaTeMaTHKa) BKJIIOYAeT TMOSICHUTENbHYIO 3alliCKy, coaep)kaHue oOyuyeHus,
IUTAHUPYEMBIE PE3YJbTaThl OCBOCHHS ITPOrPAMMBbI

110 MaTeMaTuKe.

[TosicHuTenbHas 3amMcKa OTpakaeT oO0ImMe WeNMd W 33aJa4yd  HM3YYCHUS MaTeMaTHKH,
XapaKTePUCTUKY TICHXOJOTHYECKUX MPEANOCHUIOK K €€ M3yYeHHWIO0 OOYyYaroIUMHUCS, MECTO B
CTPYKType Yy4YeOHOro IUIaHa, a TaKXe TOAXOIbl K OTOOpY CONEpXKaHHS, K OIPEICICHUIO
IJIAaHUPYCMBIX PC3YyJIbTATOB U K CTPYKTYPC TCMATUYCCKOI'O IIJIAaHUPOBAHUA.

Conepxanne OOyYeHHUsS PACKPBIBACT COAEPIKATEIbHBbIC JIMHUK, KOTOPBIC IPEUIararoTcs s
00513aTEeIbHOTO U3YYCHHS B KaXKOM KJIaCCE€ Ha YPOBHE CpEIHEro o0Iero oopa3oBaHus.
[InanupyeMbie pe3yabTaTbl OCBOCHHUS IMPOrPaMMbl [0 MAaTeMaTWKe BKJIFOYAIOT JIMYHOCTHBIC,
METalpeIMETHbIE pe3ylIbTaThl 3a BECh IEpHOI OOy4YeHHs Ha YPOBHE CpEIHEro oOIIero
00pa3oBaHusl, a TAKKE MPEIMETHBIC TOCTUKECHUS 00YYaIOIIETOCs 32 KaXK/IbIH Tl 00yUCHHSI.

[TosicHuTenbHAS 3aMIUCKA.

[IporpamMma mo maremaTuke yrIyONEHHOrO YpOBHS NIl OOy4aroIMXCS Ha YPOBHE CPEIIHEro
obmiero oopazoBanus pazpaborana Ha ocHoBe PI'OC COO c y4€ToM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHUH, MPEIBSIBISEMBIX K MaTeMaTH4ecKoMy OOpa30BaHUIO, M TPATUIMA POCCHIICKOTO
oOpa3oBanus. Peanuzanus mporpamMmbl 10 MareMaThke 0OECleYnBaeT OBJA/eHUE KIIHOUEBBIMU
KOMITETEHIUSIMH, COCTABIIIOIMMU OCHOBY JJIsi CAaMOPa3BUTHUSL M HENPEPBIBHOIO 00pa3oBaHuS,
LEJIOCTHOCTh  OOIIEKYJIBTYpHOTO, JHUYHOCTHOTO M IO3HABATENBHOIO pPa3BUTHS JHMYHOCTH
00y4JaroIINXCH.

B nporpamme o MmareMaTHKe yYTEHBI HIEHU U MTOJIOKEHUS KOHLIEIIIIUY Pa3BUTUS MaTEMAaTHYECKOTO
oOpa3zoBanus B Poccuiickoii @enepanuu. Maremarndyeckoe oOpazoBaHHe JOHKHO pellaTh 3a/1a4y
o0ecrieyeHnss HeOOXOAMMOTO CTpaHe YKciia 00y4aroIXCsl, MaTeMaTHUeCcKas MOJrOTOBKA KOTOPBIX
Obla OBl JOCTATOYHA IS MIPOAOIIKEHUSI 00pa30BaHus MO Pa3IMYHBIM HANpPaBICHUSIM, BKIIIOYAs
IpernojiaBaHue MaTeMaTHKK, MaTeMaTH4ecKre Ucciae1oBanus, padboTy B cepe HHHOpMAIMOHHBIX
TEXHOJIOTMM W JIpyruX, a Takxke oOecledeHMs UId KaxJ0ro oOydarollerocs BO3MOXKHOCTU
JOCTH)KEHUSI MaTeMaTU4ecKO MOJArOTOBKH B COOTBETCTBMM C HEOOXOIUMBIM eMy ypoBHeM. Ha
pelIeHre ATUX 3aJa4 HalleJieHa porpamMma 1o MareMaThke yrryOoJa€éHHOTO YPOBHSL.
HeoOxonumopcTh MareMaTHdeckod MOATrOTOBKM OOyClOBJIE€Ha OOYyCIOBJIEHO POCTOM YHCIIA
CHEIMAIbHOCTEH, CBS3aHHBIX C HENOCPEACTBEHHBIM INPUMEHEHHEM MareMaTuku (B cdepe
HSKOHOMHUKH, OM3HECe, TEXHOJIOTHYECKUX OONacTsIX, TryMaHuTapHbIX cdepax). KommdectBo
oOyuyatonyecsi, Jis KOTOPbIX MaTeMaTMKa CTAaHOBHUTCS (yHIAMEHTOM O00pa30BaHUf,
IUTAHUPYIOIIUX 3aHUMAaThCSI TBOPYECKOM M HUCCIIE0BATEIbCKOM paboTOl B 001aCTH MaTeMaTuKH,
uH(pOpMaTUKH, PU3NKHU, SKOHOMUKH U B APYTUX 00IaCTAX, YBEIMUYUBAETCS, B TOM YHCIIE C YUETOM
00y4JarolMXxcsi, KOMy MaTeMaTHKa Hy)KHa Ul HCIIOJb30BaHUS B MPOQeccHusx, He CBI3aHHBIX
HEIOCPENCTBEHHO C HEW.

[lpuknagHas 3HAYUMOCTh MAaTEMaTHKH OOYCIIOBIIEHa TeM, YTO €€ TMpPeIMETOM SIBIISIOTCS
(byHIaMeHTallbHbIe CTPYKTYpbI HAlllero MHUpa: MPOCTPAaHCTBEHHbIE (OPMBI U KOJIUYECTBEHHbIE
OTHOIIECHUSA, (PYHKIIMOHATBHBIE 3aBUCUMOCTH U KaTeTOPHU HEONPEIEIeHHOCTH, OT MPOCTEHIINX,
yCBaMBaeMbIX B HEMOCPEJICTBEHHOM OIBITE, IO JOCTAaTOYHO CIIOKHBIX, HEOOXOAMMBIX ISt
pa3BUTHS HAY4YHBIX U TEXHOJIIOTMYECKHX HAEH. be3 KOHKpPETHBIX MaTreMaTHMYeCKHX 3HAHMI
3aTPyAHEHO TOHMUMAaHWE IMPHHLUIIOB YCTPONCTBA M HCIIOJIB30BaHUS COBPEMEHHOW TEXHMKH,
BOCTIPUSTHE M WHTEpPHpETalHs PasHOOOPa3HOH COIMaNbHON, SKOHOMUYECKOH, MOIUTHYECKOU
nHpopmaru, Manod¢heKTHBHA MOBCETHEBHAS MPAKTHYECKas IeITeIbHOCTh. Bo MHOTHX cdepax
npoeCCHOHAILHONW JIEATENbHOCTH TPEOYIOTCS yMEHHUS BBINOJHATH pPAcu€Thl, COCTABIATh
QITOPUTMBI, NPUMEHATh (HOPMYIIbI, NMPOBOAUTH I'€OMETPUUECKUE H3MEPEHUS U IMOCTPOCHMS,



yuTaTh, 0OpabaTbIBaTh, MHTEPIPETUPOBATh M MPEACTABIATH WHGOPMAIMIO B BHUAC TaOIHII,
IyarpaMM H rpauKoB, TOHUMATh BEPOSATHOCTHBINA XapaKTep CIIy4alHBIX COOBITHH.
OnHOBpEMEHHO € pacuIupeHreM cdep NPUMEHEHUsI MaTeMaTUKH B COBPEMEHHOM 00I1IecTBE BCE
0ojee BaXHBIM CTAaHOBUTCA MATEMaTHUYECKUH CTUJIb MBILUIEHUS, IPOSABISIOLIMICS B
ornpeneNEéHHBIX YMCTBEHHBIX HaBbIKax. B mporecce n3yueHuss MaTeMaTHKU B apceHall IpuéMoB U
METOJIOB MBIIIJICHUS YEJIOBEKa €CTECTBEHHBIM O0Pa30M BKIIOYAIOTCS WHAYKLIUS W JeTYKIIHA,
00001IeHNe W KOHKpEeTH3alus, aHalu3 U CHHTE3, KiIacCUpHKaIUs W cHcTeMaTH3aius,
abctparupoBaHve M aHajuorud. OOBEKTbl MaTEMATUYECKUX YMO3AKJIIOUEHHUH, IpaBWila HX
KOHCTPYHUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTHUYECKUX MMOCTPOEHUH, CIIOCOOCTBYIOT BhIpaOOTKE
yMeHusi (opMyaUpoBaTh, OOOCHOBBIBATH M JIOKAa3bIBaTh CYXJIEHHUS, TEM CaMbIM (POPMHPYIOT
JIOTUYECKUN CTWIb MBIIUICHHUA. Bemymias poib NpUHAUICKUT MaTeMaTuke B (POPMHPOBAHHUU
AJITOPUTMUYECKON KOMIIOHEHTBI MBIIUIEHUS U BOCHUTAHUM YMEHHUM JEHCTBOBATh 110 3aJaHHBIM
aJIropuT™MaM, COBEpUICHCTBOBAaTh M3BECTHBIE M KOHCTPYHMpOBaTh HOBBIE. B mpoliecce pemeHus
3a/1a4 - OCHOBBI JJIs1 OpraHU3alK y4eOHOU JesTENbHOCTH Ha ypOKax MareéMaTHKU - pa3BUBAIOTCA
TBOpYECKasi U MPUKIIAAHAS CTOPOHBI MBIIIICHUSI.

OO0yueHue MaTeMaTHKe AaET BO3MOXKHOCTb PAa3BUBATh Y 00YYAIOIIMXCS TOUHYIO, PALMOHATIbHYIO
¥ HHPOPMATHBHYIO peub, yMEHHE OTOMPATh HauOoJIee OAXOASAIINE SI3BIKOBBIC, CHMBOJINYECKHE,
rpaduyecKre CpeCTBa s BRIPAKEHUS CY>KACHHUH U HAIJIAHOTO UX MPEICTaBICHHUS.
Heo0xonumMpIM KOMIIOHEHTOM OOILLEN KyJIbTYphl B COBPEMEHHOM TOJIKOBAaHUM SBIISETCS O0IIEe
3HAKOMCTBO C METOAAMH IIO3HAHUS JEHCTBUTEIBLHOCTH, IPEICTABICHUE IMPEAMETe U METOJEC
MaTCMaTuK, €ro OTIIMYUAX OT METOAOB €CCTCCTBCHHBLIX U T'YMAHHUTAPHBIX HAYK, 00 0COOEHHOCTAX
NPUMEHEHHS MaTeMaTUKU Ui PELICHUs HAyYyHbIX M NPUKIAJAHBIX 3a7ad. Maremaruueckoe
o0Opa3oBaHMe BHOCUT CBOU BKJIaJ B (pOPMHUPOBAHUE OOILEH KyIbTYphl YEJIOBEKA.

I/I?,yLICHI/IC MaTEMaTuKHu CHOCO6CTByeT 9CTETUYCCKOMY BOCIIMTAHHUIO YCJIIOBCKA, IMOHUMAHUIO
KpaCOTbl U H3AICCTBA MATCMATUUCCKUX paccyxcz(eHHﬁ, BOCIHPUATUIO TCOMETPUUCCKUX (I)OpM,
YCBOCHUIO UJICU CUMMCTPUH.

[IpuopurernpiMu 1iesiMU 00ydeHust marematuke B 10-11 kimaccax Ha yriyOl€HHOM ypOBHE
MIPOJOJIKAIOT OCTaBAThCA:

dbopMHUpOBaHUE IEHTPATBHBIX MAaTEeMaTMUYECKUX TOHSATHUH (YUCIIO, BEIIMYMHA, TEOMETpPUUYECKas
durypa, mnepeMeHHas, BEPOATHOCTb, (PYHKIIHS, MPOU3BOAHAS, WHTErpan), 00ecrednBarOIINX
MPEEMCTBEHHOCTD U MEPCIEKTUBHOCTh MAaTEMATUYECKOTO 00pa30BaHusl 00yJarOIINXCS;
nojBeficHne OOyYaromuXcsl Ha JOCTYMHOM JJisi HUX YpPOBHE K OCO3HAHUIO B3aMMOCBS3HU
MaTeMaTHUKA U OKPY’KAIOIIETO MHpa, MOHUMAHHIO MAaTeMaTHKH KaK 4YacTh OOIIeH KyIbTypbl
YeJI0BEYECTBA;

Pa3BUTHE WHTEJUICKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH OOyJaromIuXcs, MO3HaBaTEIbHON
AKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHUM, KPUTUYHOCTH MBIIUICHUS, UHTEpECca K U3YUYECHHIO
MaTeMaTHKU;

dbopmupoBanue (QyHKIMOHAIBHON MaTeMaTHUYecKol TPaMOTHOCTH: YMEHHUS paclo3HaBaTh
MaTeMaTHYE€CKUE aCIIEKThI B PE€abHBIX KU3HCHHBIX CUTYAIUAX U TIPU U3YUEHUHU APYTUX YUSOHBIX
MPEIMETOB, TMPOSBICHUS 3aBUCHMOCTEH M 3aKOHOMEPHOCTEH, (QOpMyIHpOBaTh HUX Ha SI3BIKE
MaTeMaTHUKA U CO3/1aBaTh MAaTEMaTHYECKHE MOJENH, MPUMEHITh OCBOSHHBIM MaTeMaTHYeCKUi
anmapar Uil pelleHUs] MPAKTHUKO-OPUEHTHUPOBAHHBIX 3a/Jad, UHTEPIPETUPOBATh U OLIEHUBATH
MOJIyYEHHBIC PE3YIIbTATHI.

OCHOBHBIMU JIMHUSIMU cojiepkanust marematuku B 10-11 kimaccax yrmyOn€HHOTO YpOBHS
ABISIIOTCA: «YUHcTa u BRIYUCICHUS», «Anreopay («Anredpanyeckue BEIPaKEHUD», « YPAaBHEHUS U
HepaBeHCTBay), «Hauaa MmaTemaruyeckoro ananuzay, «l'eomerpus» («I'eomerpuueckue QUrypol
U UX CBONCTBa», «l3MepeHHE TeoOMEeTpUYECKUX BEIMUYUH»), «BepoATHOCTH M CTAaTUCTHKAY.
JlanHble TUHUM Pa3BUBAIOTCS MapaJlIesIbHO, KaXAas B COOTBETCTBUU C COOCTBEHHOW JIOTHMKOM,



OJIHAKO HE HE3aBUCHUMO OJHA OT JAPYToii, a B TECHOM KOHTaKTe W B3aumozencTeuu. Kpome storo,
uX OOBEOMHSAET JIOTHYECKash COCTABISIONIAs, TPAJUIMOHHO TMPHUCYINAs MaTeMaTHKe U
IPOHM3BIBAIONIAS BCE MaTeMaTH4ecKUe Kypchl U cozeprkarenbHbie JuHuH. ChopMynupoBaHHOE
B0 ®I'OC COO TpeboBaHME «yMEHHE OIEPHPOBATh MOHATHAMH: ONpEACTICHHUE, aAKCHOMA,
Teopema, CIIe/ICTBUE, CBOMCTBO, IPU3HAK, 10Ka3aTeIbCTBO,

pPaBHOCWIbHBIE (OPMYIUPOBKH, YMEHHE (OPMYIUpOBaTh OOpaTHOE M MPOTHBOIOIOKHOE
YTBEpKJEHHE, MPUBOAUTH NPUMEPHl U KOHTPIPUMEPHI, UCIOJIB30BaTh METOJ MaTEeMaTU4YECKOU
UHAYKIUH, TPOBOAMTH JOKa3aTeJbHBbIC PpACCY’)KACHHMS TIPU pEIIeHHHM 3ajad, OICHUBATb
JIOTMYECKYI0 IPaBWIBHOCTb DPACCYXKJIEHUI» OTHOCUTCA KO BCeM Y4eOHbIM Kypcam, a
(dopMHUpOBaHUE JIOTHUECKUX YMEHHUH pacmpeiessieTrcs Mo BCeM rojaM OOydyeHHs Ha YpOBHE
cpemHero o01ero oopa3oBaHus.

B cootBerctBun ¢ ®I'OC COO maremaruka sSBISICTCS 00sI3aTENbHBIM MPEIMETOM Ha JaHHOM
ypoBHe oOpa3oBanus. Hacrosieil mporpaMmoii o maremaTuke IpeaycMaTpUBaeTCsl U3yUeHHE
yueOHoro mpenMmera «MaremaTtukay B paMKax TpEX y4eOHBIX KypcoB: «Ajrebpa w Haudaia
MaremMaTudeckoro asaimmsa», «leomerpus», «BeposTHocTe u craructuka». dopmupoBaHue
JIOTHYECKUX YMEHHUI OCYIIECTBISACTCS Ha MPOTSHKEHUH BCeX JIET 00ydYeHHUsI Ha YPOBHE CPETHETO
o01iero o0pa3oBaHus, a EMEHTHI JOIMKH BKJIIOYAIOTCS B COZIEP’KaHME BCEX HA3BAaHHBIX BhIIIE
y4eOHBIX KYpCOB.

OO6r11ee YMCII0 4acoB, peKOMEHIOBAHHBIX JIJIsl H3yUeHUs MaTeMaThKu - 544 vaca: B 10 kiacce - 272
yaca (8 yacoB B Hezien0), B 11 kitacce - 272 vaca (8 4acoB B HEZIEIIO).

[TnanupyemMbie pe3yabTaThl OCBOCHHUS IPOTrPaMMBbI 10 MaTeMaTUKe Ha YPOBHE CPEIHEro OOIIero
00pa3zoBaHuUsl.

B pe3ynbrare nzydeHus MaTeMaTHKH Ha YPOBHE CpeHEro o01iero oopa3oBaHus y 00y4aromerocs
OyyT chOpMUPOBAHBI CIEAYIOIINE THIYHOCTHBIE PE3YJIbTATHI:

1) rpaxk1aHCKOTO BOCITUTAHMUSL:

c(hOPMHPOBAHHOCTh TPAKIAHCKOW MO3ULUHU 00YYarolIerocsi Kak akTUBHOTO U OTBETCTBEHHOIO
YJI€Ha POCCUHCKOTO OOIIECTBA, MPEACTABICHIE O MaTEMaTHUYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYD, SBJICHUH, IPOLeyp I'PaskJaHCKOTO 0011ecTBa (BEIOOPHI, OPOCHI U APYTOE),
YMEHHE B3aHMO/ICHCTBOBATh C COLMAIBHBIMU HHCTUTYTaMU B COOTBETCTBUU C UX (QYHKIUSAMH U
Ha3HA4YCHUEM;

2) maTpuOTUYECKOrO BOCIIUTAHHUS:

c(OPMHPOBAHHOCTb POCCHUMCKOM TIpakJaHCKOM WIASHTUYHOCTH, YBaXEHUS K MPOLUIOMY U
HAaCTOAIIEMY POCCHMCKOW MAaTe€MaTHKH, [IEHHOCTHOE OTHOLICHHE K JIOCTHKEHUSM POCCUMCKHX
MaTeMaTUKOB M POCCUHCKONM MaTeMaTU4eCKOW ULIKOJbI, MCIOJIb30BAaHUE 3TUX JOCTHXKECHUM B
JIpyTUX HayKaX, TEXHOJOTHUSX, chepax SKOHOMUKHY;

JyXOBHO-HPaBCTBEHHOI'O BOCIIUTaHUS:

OCO3HAHME JIyXOBHBIX IEHHOCTEH POCCHIMCKOTr0 Hapona, cHOpMHUPOBAHHOCTh HPABCTBEHHOIO
CO3HAHMS, dTUYECKOIO IOBEACHHUS, CBSI3aHHOIO C NPAKTUYECKUM IPHUMEHEHUEM JIOCTH)KEHUN
HayKd U JIeATEIbHOCTHIO Y4YEHOTO, OCO3HAHHE JMYHOTO BKJIaJa B MOCTPOCHHUE YCTONYHMBOIO
Oymymiero;

ACTETUYECKOTO BOCITUTAHUS:

ACTETUUYECKOE OTHOLIEHHE K MHPY, BKJIIOYas ICTETUKY MaT€MaTHYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3ajay, pEUIeHHM, paccyKIeHUl, BOCIPUUMYHMBOCTh K MaTeMAaTUYECKHUM acHeKTam
pa3IMYHbIX BUJOB UCKYCCTBA;

(U3UYECKOTO BOCIIUTAHHUS:

c(OpPMHPOBAHHOCTh YMEHHS NPUMEHSTh MaTeMaTHUECKUE 3HAHUS B MHTEpEcax 3I0pOBOTO U
6e30macHoro o0pasa JKu3HU, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3/I0POBbIO (310pOBOE MUTAHUE,
cOamaHCUPOBAaHHBIA PEXUM 3aHATUH W OTAbIXA, peryiuspHas (u3ndeckas aKTHUBHOCTD),
(u3nUecKoe COBEPIIEHCTBOBAHHUE MTPU 3aHATHAX CIIOPTUBHO- 03J0POBUTENBHOM JESTEIbHOCTBIO;



TPYZIOBOTO BOCTIMTAHUSI:

TOTOBHOCTh K TpPYAy, OCO3HAHUE IEHHOCTH TPYAONIOOUS, HMHTEpPEC K pasIudHbIM chepam
npoeCCHOHAILHON JICATEIILHOCTH, CBS3aHHBIM C MAaTEMaTHKOW U €€ MPUIOKCHHUSIMHU, YMCHUE
CoBepIIaTh OCO3HAHHBIA BBIOOP Oymymield mnpodeccun ©  peanu30BBIBATH COOCTBCHHBIE
JKU3HCHHBIC IUIaHBl, TOTOBHOCTh M CIOCOOHOCTh K MareMaru4ecKoMy OOpa3OBaHHIO H
€caM000pa30BaHUIO HA MPOTSHKEHUH BCEH KU3HU, TOTOBHOCTh K AaKTHBHOMY YUYaCTHIO B PEIICHHUH
NPaKTUYCCKHX 3a/1a4 MaTeMaTU4eCKOW HAIPaBICHHOCTH;

9KOJIOTUYECKOTO BOCIIUTAHUSI:

c(hOPMHPOBAHHOCTD IKOJIOTHUECKON KYJIBTYPhI, TOHUMaHUE BIUSHUS COIIUATBHO-DKOHOMHUYECKUX
IPOIIECCOB HA COCTOSIHUE TIPUPOIHON M COLMAIBHON CPeibl, 0CO3HAHKE IIO0AIBHOTO XapakTepa
AKOJIOTMYECKUX MPOOIEeM, OPHEHTAIMS Ha TPUMEHEHHE MaTeMaTUYeCKUX 3HAHHUH Il PEUICHUS
3a/ad B 00JIaCTH OKPYXAIOMICH Cpeibl, TUIAHUPOBAHHUE TOCTYNKOB U OIEHKH MX BO3MOXKHBIX
MIOCTICIICTBHUH [T OKPYIKarOIIeH CpeJibl,

[IEHHOCTH HAYYHOTO TIO3HAHHUS:

c(hOpMHUPOBAHHOCTh MHPOBO33PCHHUsSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHUS
HAyKH ¥ OOIIECTBCHHOM MTPAKTUKU, TOHMMAHUE MaTEMaTHYECKOM HAYKH KaK C(hephl YeIT0BEUECCKON
NeSITEIbHOCTH, ATAllOB €€ pa3BUTUS M 3HAYMMOCTH JUIS Pa3BUTHS IIMBHJIM3AIMH, OBJIAJCHHE
SI3BIKOM MAaTEMAaTHKH ¥ MaTeMaTHYeCKOH KyJIbTypOl Kak CpeJCTBOM MO3HAHUS MUPA, TOTOBHOCTh
OCYIIIECTBIIATh TPOSKTHYIO M UCCIICAOBATEIbCKYIO JICATEIIbHOCTh WHAUBUYAIBHO U B TPYIIIIE.
pe3ynbTare u3y4eHus MaTeMaTHKH Ha YPOBHE CPEIHEro 00mero oopa3oBaHus y 00ydaromerocs
OyayT copMUPOBaHBI TIO3HABATEIIBHBIC YHUBEPCAIBbHBIC YUCOHbIC CHCTBUS, KOMMYHUKATHBHBIC
YHUBEpCAIbHBIC yYeOHBIC JCHCTBHS, PETYISTHBHBIC YHHBEpPCAJIbHBIC Yy4YeOHBIC JEHCTBUSA,
COBMECTHasI ICSTEITbHOCTb.

VY oOyyaromierocst 6ynyT c(OpMHpPOBaHBI CleyrolIre 6a30BbIe JIOTHYECKHE IEHCTBHSI KaK 4acThb
MO3HABATEJIbHBIX YHUBEPCAIbHBIX YU€OHBIX 1EHCTBUN:

BBISBIISITH M XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKK MaTeMaTH4eCKUX OOBEKTOB, MOHSATHIA,
OTHOIICHUH MEXIy TMOHATUSAMH, (OPMYIHPOBATH OINpPEAEICHUS TOHATUH, YCTaHaBJIMBATh
CYLIECTBEHHBIN MPU3HAK KIacCU(PUKAIIMK, OCHOBAHUS A1 0000LIECHUS U CPaBHEHHUS, KPUTEPUU
IIPOBOIMMOIO aHAJIN34;

BOCIIPUHUMATh, (OPMYIHpOBaTh M MNPeoOpa3OBBIBATh CYKICHUSA: yTBEPAUTENIbHBIE U
OTpULATEIbHbIE, €IMHUYHbIE, YACTHBIE U 00ILKE, YCIOBHBIE;

BBISBJISITH MaTeMaTH4YEeCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IPOTUBOpEUHs B (pakTax, TaHHbIX,
HAOJIIONEHUAX U YTBEPXKACHHUAX, MpEAjaratb KpUTEPUH JUIsl BBISBICHHS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHI;

Jlenarb BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHMBHBIX M HWHIYKTHMBHBIX
YMO3AKJIFOUEHUN, YMO3aKIOYEHHUH 110 aHAJIOTHH;

MIPOBOJIUTh CAMOCTOSITENILHO JIOKA3aTeNIbCTBA MAaTEMAaTUYECKUX YTBEPKACHUN (MIpsAMbIE U OT
IIPOTUBHOIO), BBICTpAauBaTb AapryMEHTAlMI0, IPUBOAUTH MPUMEPHl M  KOHTPIPUMEDSI,
000CHOBBIBaTh COOCTBEHHBIE CYX/IE€HUS U BBIBOIbI;

BBIOMpATh CIOCO0 pemieHus y4eOHOM 3ajauM (CpaBHUBATh HECKOJIBKO BapHUAHTOB pPELICHHUS,
BbIOMpaTh HanboJee MOIXOIAUINI ¢ yUETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Y obyuatomerocst OymayT c(hOpMHPOBaHBI CIEAYIOIINE 0a30BbIE UCCIIETOBATEIIBCKIE ICHUCTBUS KaK
9acTh MMO3HABATENLHBIX YHUBEPCATIbHBIX YUCOHBIX TCHCTBUML:

HCIIONIb30BaTh BOMPOCHl KakK MCCIENOBAaTENbCKUM HMHCTPYMEHT IO3HaHUA, (HOpMyIupoBaTh
BONPOCHI, (UKCUPYIOIIHE MPOTHBOpEUHE, MpoOIeMy, YCTaHABIMBATh KMCKOMOE M JaHHOE,
(bopMHPOBaTh THIIOTE3Y, APTYMEHTHPOBATh CBOIO TIO3HIINIO, MHEHHE; TPOBOAUTH CAMOCTOSITEIIHHO
CIUTAHUPOBAHHBIN  JKCIIEPUMEHT, HCCICJOBAHHE [0 YCTAaHOBIICHHUIO ocobeHHoCTel
MaTeMaTH4ecKOro OOBEKTa, SIBICHHS, Ipolecca,

BBISIBJICHUIO 3aBHCHUMOCTEH MCKOY OG’EGKT&MH, SABJICHUSAMHU, HOponecCaMu; CaMOCTOATCIBHO
dbopMynupoBaTh 0000IIIEHUS U BHIBOABI IO pE3yJIbTaTaM



NpoBeNEHHOTO  HAONIONEHUS, HCCIEOBaHUsS, OICHWBAaTh JIOCTOBEPHOCTh  IMOJYYEHHBIX
PE3yIBTaTOB, BEIBOJOB U 000OIICHUIA;

NPOTHO3UPOBATh BO3MOXKHOE pa3BHTHE TIPOIecCca, a TaKKe BBLIBHTATHIIPEIIIONOKEHHS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

oOydaromierocsi OyayT chOpMHUpOBaHBI yMEHHs paborath ¢ uWHOOpPMAIKMEdl Kak YacTh
MO3HABATEIHHBIX YHUBEPCAIBHBIX YICOHBIX JTCHCTBU:

BBISIBIISITH Ie(PUIIATH THPOPMAITUH, TAHHBIX, HEOOXOIUMBIX JUIsl OTBETA Ha BOIIPOC M JIJIS PEIICHUS
3a1a4H;

BBIOMpPATh HH()OPMAIIHIO U3 UCTOYHUKOB PAa3JIMYHBIX THIIOB, aHAJH3UPOBATh, CUCTEMAaTH3UPOBATh
¥ MHTEPIPETUPOBATH MHPOPMAIIHIO PA3IMIHBIX BHIOB U (JOPM MPEACTABICHUS;
CTPYKTypUpOBaTh HH(MOpMAIHIO, TPENCTABIATh €€ B pa3iMyHBIX (opMax, WILIFOCTPUPOBATH
rpaduvecky;

OILICHUBATh HAJIEKHOCTh MH(OPMAIINH TI0 CAMOCTOSTEIFHO CHOPMYITUPOBAHHBIM KPUTCPHUSIM.

VY obyuatomierocss OyayT cQOpMHUpOBaHBl yMEHHs OOLIECHMsS KaK 4acTb KOMMYHHKaTHBHBIX
YHUBEPCAJIBHBIX YUEOHbIX JEHCTBUIL:

BOCIIPUHUMATh U (POPMYIUPOBATh CY>KACHUS B COOTBETCTBUM C YCIOBUSAMH U LEJISIMU OOLICHMUS,
SCHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHMS B YCTHBIX U IMCBMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHUS 110 XO/ly PELICHUs 3a/1a4id, KOMMEHTUPOBATh I1OJIyYE€HHBII pe3yibTar;

B X0J1€ 00CYKICHHUS 3a/1aBaTh BOIPOCHI 10 CYIIECTBY 00CYKAaeMOl TEMbI, IPOOIEMBbI, PeIIaeMoil
3aJlauy, BBICKAa3bIBATh MJECH, HALICJCHHBIC HA ITOMCK PELICHUS, COIOCTABIISTh CBOU CYKICHUS C
CYXKIIEHUSIMH JPyTUX YYaCTHHKOB JTHAJIOTa, OOHAPY)KMBATh Pa3IM4YME W CXOJACTBO IMO3UIHIA, B
KOppeKTHOH dopme (HopMyIupoBaTh Pa3HOINIACHS, CBOU BO3PAKEHUS;

IPEACTABIIATh  PE3YJIbTaThl PEIICHMs 3aJadd, OKCIEPUMEHTA, WCCIEAOBAHMS, IIPOEKTA,
CaMOCTOAITENILHO BBIOMPATh (hopMaTr BBICTYIUICHHUS C yUETOM 3a]a4 NPe3eHTAaluu U 0COOEHHOCTEH
ayIUTOPHH.

VY oObyuaromerocst OynyT copMHpPOBaHBI YMEHUS CaMOOPTaHU3AIMU KaK YacTh PEryJISITUBHBIX
YHUBEPCAIBHBIX YUEeOHBIX NEHCTBHI:

COCTaBJISITh IUIAH, AITOPUTM pEIIEHUs 3a/1a4M, BBIOUPATh CIOCO0 PELICHUs C yUYETOM UMEIOIUXCS
pecypcoB M COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHpPOBAaTh U KOPPEKTUPOBATb BapHUaHTHI
peleHnii ¢ y4éToM HOBOM nH(pOpMaLnu.

VY obyuatomerocss OyayT chOpMHpPOBaHbl YMEHHMS CaMOKOHTpPOJI KaK 4acThb PEryasiTUBHBIX
YHUBEPCAIBHBIX YUEOHBIX JEHCTBUIL:

BJIaJIeTh HABBIKAMU IO3HABaTENbHON pe(reKcuu Kak OCO3HAHMs COBEpIIAEMBbIX JEHCTBUU U
MBICIIUTENBHBIX IPOLIECCOB, UX PE3YJIBTATOB, BIAJETh CIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS
IIpoLIeCCa U Pe3ysbTara PeleHs] MaTeMaTUYeCKOM 3a/1auu;

NPENABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTh [P PpEIIEHWH 33Ja4d, BHOCUTH
KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB, JAHHBIX, HAlJIEHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYAHOCTEM;

OLIEHUBAaTh COOTBETCTBHE PE3yJbTaTa LEIHU U YCIOBHUIM, OOBSCHATH MPUUUHBI TOCTHKEHUS WU
HEIOCTUKEHUSI pe3yIbTaTOB JIEATEIbHOCTH, HAXOJUTh OLINOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY
OIIBITY.

VY oOyuvaromerocs OyayT chOpMUPOBaHBI YMEHHS COBMECTHOW MEATEIbHOCTU: MOHHUMAaTh U
UCTIOJIB30BaTh MPEUMYIIECTBA KOMaHAHON M MHIMBHIyadbHONH PaOOTHI MPH PEIICHHH YYeOHBIX
3a/1a4, MPUHUMATh 11eb COBMECTHOM JAEATEIhbHOCTH, TUIAHUPOBATH OPTraHU3aI[UI0 COBMECTHOMU
paboThI, pacnpenessaTh BUIbI pabOT, T0rOBapUBaThLCs, OOCYKIATh MPOIECC U PE3YIbTaT PaboTHI,
0000111aTE MHEHHUS HECKOILKUX JIIOIEH;



y4acTBOBATh B ITPYNMOBBIX (hopMax paboThl (00CYk)AeHUS, 0OMEH MHEHHM, «MO3TOBBIC IITYPMBbD)
n I/IHBIG), BBITIOJIHATH CBOKO HaCTh pa60TbI 1 KOOPAUHHUPOBATL CBOU ﬂeﬁCTBHH C ApyrumMu 4JICHAMH
KOMaHJIbl, OIICHMBATh KA4eCTBO CBOEro BKJIaga B OOMIMI TPOAYKT MO KPUTEPHSM,
c(hopMyTUPOBAaHHBIM YIaCTHUKAMHU B3aUMOJICHCTBUSI.

[IpeameTrHble pe3ynbTaThl OCBOEHUS (emepaiibHONW pabouell mporpamMmbl IO MareMaTuke
IPEACTaBJIEHbI 10 rolaM 00y4YeHHs B PaMKax OTAEIbHBIX YUEOHBIX KypCOB B COOTBETCTBYIOLIMX
pazzenax HaCcTOSAIIEH IPOrpaMMBI.

7.1. Pabouas mporpamma y4eOHOTO Kypca «Anredpa 1 Hayajia MaTeMaTHIeCKOTO aHATN3a)

ITosicHuTEeILHAS 3aMHCKA.

VY4eOHblli Kypc «Anredpa ¥ Havajga MaTeMaTHYECKOTO aHalM3a» SIBIICTCS OJHUM W3 HauOolee
3HAYMMBIX B MPOrpaMMe CPEIHEro OOIIero oOpa3oBaHHS, MOCKOJIBKY, C OJHOW CTOPOHBI, OH
o0ecreunBaeT MHCTPYMEHTAIbHYIO 0a3y Ui U3yUeHUsl BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C
JIPYTOi CTOPOHBI, POPMHPYET JTOTUIECCKOE U a0CTPAKTHOE MBIIUICHHE 00yJalOIINXCs Ha YPOBHE,
HEOOXOAMMOM JJIs OCBOEHUSI HH(GOPMATHKH, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTU U JPYTHX
JUCIUIUIMH. B pamkax JaHHOTO y4eOHOTO Kypca oOydaromipecs: OBJIaJIeBalOT YHHUBEPCATbHBIM
S3BIKOM COBPEMEHHOW HayKH, KOTopas (OpMYIHpPYeT CBOM JOCTHIKEHHSI B MaTeMaTU4YeCKON
dopme.

Y4eOHbIi Kypc anreOpbl U Hauajl MaTeMaTH4YeCKOTO aHAJIM3a 3aKJIabIBa€T OCHOBY IS YCIICIITHOTO
OBJIAACHUA 3aKOHAMH (1)I/I3I/IKI/I, XHUMHU, 6I/IOJIOFI/II/I, IIOHUMAaHHUSI OCHOBHBIX TGHILGHHI/Iﬁ pa3BI/ITI/IH
SKOHOMHMKH U OOIIIECTBEHHOM JKU3HH, TIO3BOJIIET OPUECHTUPOBATHCS B COBPEMEHHBIX ITU(POBBIX U
KOMHI)IOTepHI)IX TEXHOJOT'UAX, yBepeHHo HUCIIOJIB30BAaTh UX IJIS I[aJII)Hef/'IIHCI“O o6pa3013aH1/m n B
MOBCENHEBHOM ku3HU. OBiajeHne aOCTPAKTHBIMH W JIOTUYECKU CTPOTUMHU KOHCTPYKIUSMU
anre6p},1 U MATCMATHUYCCKOTO aHaJIn3a pa3BI/IBa€T YMGHI/IG HAaXOIUThb BaKOHOMepHOCTI/I,
000CHOBBIBaTh UCTMHHOCTH, JOKa3bIBaTh YTBEP)KICHUS C TMOMOIIBI0O MHIYKIIUH M PACCYXkAATh
JNEeAYKTUBHO, HCIIONB30BaTh 00O0OIIEHWE M KOHKpPETH3aIio, abCTparupoBaHHE U aHAJOTHIO,
dbopMupyeT KpeaTHBHOE U KPUTHUECKOE MBIIIIICHHUE.

B X0[4€ U3yUCHUA yLIC6HOFO KypcCa ((AJ'IFC6pa M Ha4daJia MaTCMaTHn4CCKOI'O aHaJIru3a» o6yqa}0mnec;1
MoJIy4aroT HOBEBIM  OIIBIT peliCHUd NPUKIAAHBIX 3aAaad, CaMOCTOATCIIBHOTO IMOCTPOCHUA
MATCMATUYCCKHUX MOI[CHCﬁ pCalIbHBIX CPITy@.I.IPII’I, HUHTCPIIPETALIUN TTOJTYUYCHHBIX peH.IeHHIZ,
S3HAKOMATC C IpUMEpaMH MaTCMAaTUICCKUX 3aKOHOM€pHOCT€ﬁ B IMpUPOJEC, HAYKE U UCKYCCTBE, C
BbIIAIOMIUMHUCA MATEMATHYCCKUMU OTKPBITUAMHA U UX aBTOPaMHU.

VY4eOHbIll Kypc o0NaaeT BOCIUTATEIbHBIM IOTEHIMAIOM, KOTOPBIM peaju3yeTcs Kak depes
y4eOHBIN MaTepHall, ciocoOCTBYIOMNNA (OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U Yepe3
cneunuky y4eOHOH IesTeIbHOCTH, TpeOyIomel MpoAoKUTEIbHON KOHIIEHTPAlM BHUMAaHUS,
CaMOCTOSITENIbHOCTH, aKKypaTHOCTU U OTBETCTBEHHOCTH 3a MOJIyYE€HHBIH pe3yibTrar.

B ocHoBe MCTOJHUKU 06y'—IeHI/I$I anre6pe N HadYaJlaM MareéMarTHdCCKOro aHajlnu3a JIC)KHUT
JE€SATEIbHOCTHBIN MMPUHIUIT 06y‘-ICHI/I$I.

B crpykrype yuebHOro Kypca «Anrebpa M Hauajga MaTeMaTHYECKOTO aHAJINW3a» BbIJIEJICHBI
CIIEyIOINEe COAepkKaTeIbHO-METOANYecKue JTUHUM: «Yuciaa W BbIUUCICHUS», «DYHKIUH U
rpadukn», «YpaBHEHUS U HepaBeHCTBa», «Havana maremaTnueckoro anaimsa», « MHOXecTBa U
Jorukay. Bce ocHOBHBIE cofiepKaTeNbHO - METOIMYECKUE TMHUH U3yUYaloTCs Ha MPOTSHKEHUH JIBYX
JeT o0ydeHHs Ha YPOBHE CpelHero o0Iero o0pa3oBaHusl, €CTECTBEHHO JIOMOJHSAS IPYT Apyra U
MOCTETIEHHO HACHIIAsCh HOBBIMH T€MaMU U pasfenaMu. JlaHHBbIA ydeOHBIH Kypc SBISETCS
MHTETPAaTUBHBIM, IOCKOJIBbKY OOBEIUHSET B cebe colepKaHHe HECKOJIbKUX MaTeMaTHYeCKUX
TUCIIUIUINH, TaKUX Kak anredpa, TPUTOHOMETPHS, MaTeMaTUYeCKU aHaIu3, TEOPUsSI MHOKECTB,



MaTeMmarudeckas Jioruka u apyrue. [lo mepe Toro kak oOyuaroiuecs oBlafeBaroT BcE Oolee
MIMPOKMM  MAaTeMaTHYeCKUM ammaparoM, Yy HHX IOCIeNoBaTeslibHO  (GopMHpYeTCs U
COBEpIICHCTBYETCSI YMEHHUE CTPOUTHh MaTeMaTHUECKYI0 MOJENb pealbHON CUTyalluu, IPUMEHSITh
3HAaHUS, TOJNYYEHHBIE MPH M3YYCHUH YUEOHOro Kypca, JUIs pEIIeHUS CaMOCTOSTEIBHO
chopMyIupOBaHHOM MaTeMaTUYECKOHN 3a1a4Ml, a 3aTeM UHTEPIPETUPOBATh CBON OTBET.

ConepkarenbHo-MeToinyeckass JTuHUS «Yucna U BbIUMCICHHS» 3aBepuiaeT (opMUPOBaHUE
HABBIKOB UCTIOJIB30BaHUS JEHCTBUTEIBHBIX YHCEN, KOTOpOe OBUIO HAYaTO HA YPOBHE OCHOBHOTO
obuiero obpazoBanus. Ha ypoBHe cpeanero oOuiero oopazoBaHusi ocodoe BHUMaHHUE YAETISETCS
(OpPMUPOBAHUIO HABHIKOB PAIIMOHATHHBIX BBIYUCIICHUH, BKIIOYAIOIINX B ceOs MCIOIB30BaHUE
pa3iauuHbiX (OpM 3amUCH YHUCIIa, YMEHHUE JeJaTb MNPHUKUAKY, BBIIOJHATH NPUOIMKEHHBIE
BBIYHCIICHUSI, OLEHUBATh YMCIIOBBIE BBIPAXKEHUS, padOTaTh ¢ MaTeMaTHUYECKUMU KOHCTaHTaMHU.
MHoxecTBa HaTypalbHBIX, LEJIbIX, PAUOHAIBHBIX W JIEUCTBUTENIBHBIX YHCEN JOIOJIHSIOTCS
MHOXXECTBOM KOMILJIEKCHBIX YHCell. B KaXaoM ©3 OSTUX MHOXKECTB paccMaTpUBArOTCS
CBOICTBEHHbIE €My cleuuduueckue 3agadyd U OINepaluu: JeJIeHHE Hallelo, OINepUPOBaHUE
OCTaTKaMU Ha MHOXKECTBE II€JIbIX YHCEJ, 0COOBbIE CBOMCTBA PAllMOHATIBHBIX U UPPALMOHATBHBIX
yrcen, apupMETHUECKHe OIlepalii, a TaK)Ke H3BICUYEHHWE KOPHSA HATypalbHOW CTENEHU Ha
MHOYKECTBE KOMIUIEKCHBIX uuncen. braromaps mociieoBaTelbHOMY pPACUIMPEHUI0 Kpyra
HCII0JIb3yEMbIX YUCEN U 3HAKOMCTBY C BOBMOKHOCTSIMHU UX PUMEHEHUS JIJIsl PEIICHUS Pa3IMYHbIX
3a1aq (OPMUPYETCS MPEACTABICHUE O CAUHCTBE MATEMATHKH KaK HAYKH U €€ POJIU B IIOCTPOCHUN
MoJIeNiel pealbHOTO MHUpPA, IIUPOKO UCIIONB3YIOTCS 0000IIeHHE U KOHKPETH3allusl.

Jlunus «YpaBHEHUS U HEPAaBEHCTBA» peau3yeTcs Ha MPOTSHKEHHH BCEro OOy4YeHHUs Ha YPOBHE
cpeanero oOmiero oOpa3oBaHUs, MOCKOJIBKY B KaXIOM pasnene lIporpaMmbl mpemrycMOTpEeHO
pellieHne COOTBETCTBYIOIIMX 3adad. B pesynprate oOyuaroluecs OBJaJEBAIOT Pa3IUYHBIMU
METOJIJaMU PEUICHUS] PAIIMOHAIBHBIX, UPPAIIMOHAIBHBIX, TTOKA3aTEIbHBIX, JIOTAPUPMUIECKUX U
TPUTOHOMETPUYECKUX YPABHEHUM, HEPABEHCTB M CHUCTEM, a TaKXe 3a/1a4, COAEpKallux
napameTpsl. [lonydeHHbIE yMEHUS IIUPOKO HCIOJIB3YIOTCS TPH HCCIEIOBAaHUM (DYyHKIUHA C
MOMOIIIBIO TPOU3BOAHOM, IIPH PEIICHUH MPUKIAAHBIX 3a71a4 U 33724 Ha HAX0K/IeHUE HAUOOIBIINX
Y HaMMEHBIUX 3HaYeHUN (QyHkiuu. JlanHas copepikaTenbHas JTUHUS BKIIIOYAET B CE€0sl TakkKe
dbopmMupoBaHue YMEHHUI BBIOTHATH pacuéThl Mo (GopMyiaMm, Ipeodpa3oBaHusl palliOHANBHBIX,
MPPAlMOHAIIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHHM, a TAKXKE BBIPAKECHUH, COAEpKAIIUX
creneHn W Jorapudmel. braromaps wu3yueHuro anreOpanyeckoro marepualia MPOUCXOAUT
JNaJbHEUIIee pa3BUTHE QJITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUICHUS OOy4aroluxcs,
bopMUpPYIOTCS HABBIKM JCIyKTUBHBIX pPACCyKIEHHUI, pabOThl C CHUMBOJBHBIMH (hopMamu,
MIPEICTABIICHUS] 3aKOHOMEPHOCTEN M 3aBHUCHUMOCTEH B BHJE PABEHCTB W HEpaBEHCTB. Anredpa
npeiaraeT 3¢(GeKTUBHBIE HHCTPYMEHTHI ISl PEIICHHs] MPAKTHUYEeCKUX M €CTeCTBEHHO-HAyYHBIX
3a/1a4, HAIVISITHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

ConeprxarenbHo-MeTonyeckas TUHUS « DyHKIUU U TpaduKu» TECHO MEPEIIeTaeTCs C APYTUMU
JUHUSMHU Y4eOHOT0 Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 337a€T MOCIIEA0BATEIbHOCTh U3yUYSHHS
Matepuana. M3yueHue cTeneHHoM, Mmoka3areiabHOH, JorapuMUIeckoil U TPUTOHOMETPHUECKHUX
(byHKIUI, X CBOWCTB M TrpadMKOB, UCHONb30BaHUE (YHKUMI Ui peLIeHus 3a4ad U3 JIPYyTux
y4eOHBIX PEIMETOB U PEATbHOM KU3HU TECHO CBSI3aHO KaK C MaTeMaTUYeCKUM aHaJIN30M, TakK U
C peleHrneM ypaBHeHH 1 HepaBeHCTB. [1pu aTom Gosblioe BHUMaHKE y/ienseTcs: GOpMUPOBAHUIO
YMEHHMsI BbIpakaThb (POPMYJIaMU 3aBHCHUMOCTH MEX]Y Pa3IU4YHBIMU BEJIMYMHAMH, HCCIIEI0BATh
NOJy4YeHHbIe (PYyHKIMH, CTPOUTH UX IpaduKku. Martepuai 3Toi coaepKarelbHOM JIMHIUY HallelIeH
Ha pa3BUTHE YMEHHMM U HABBIKOB, ITO3BOJISIIOIIMX BBIPAJKATh 3aBUCUMOCTU MEXKIY BEIMYMHAMU B
pasnu4yHOi (popme: aHANUTHYECKOM, Tpaduueckoit u croBecHoil. Ero m3ydyenue crnocoOCTByeT
Pa3sBUTHIO AJITOPUTMUYECKOTO MBILIUIEHUS, CHOCOOHOCTH K OOOOLIEHHWI0O M KOHKPETU3aLHH,
UCIIOJIB30BAHUIO AHAJIOTHM.



ConepxarenbHast auHMsS «Hadana wMareMaTH4ecKOro aHajau3a» II03BOJIAET CYIIECTBEHHO
pacCHIMPUTH KPYT KaK MAaTEMAaTUYECKUX, TaK U IPUKJIAAHBIX 3a/1a4, JOCTYHBIX 00Y4YaIOIUMCS, TaK
KaK y HHUX MOSBJISIETCS BO3MOXHOCTb CTPOUTHh I'padUKH CIOXKHBIX (QYHKUWN, OMpPEAeNsiTh HUX
HauOOIbIINE U HAUMEHBIINE 3HAYCHUS, BBIYUCIATH TUIOMATU (GUTYD U OOBEMBI TEJ, HAXOIUTh
CKOPOCTH U YCKOpeHusi mpoieccoB. JlaHHas coaepxareiabHasi JMHUS OTKPHIBAET HOBbBIE
BO3MOKHOCTH IMOCTPOEHUS MaTEMAaTUUYECKUX MOJIEJIEH peabHbIX CUTYAIIH, TO3BOJISET HAXOIUTh
HaWIy4lllee pelleHWe B NPUKIATHBIX, B TOM YHCIE COLMAIBLHO-DKOHOMUYECKUX, 3ajadax.
3HAaKOMCTBO C OCHOBaMHM MAaTe€MaTW4eCKOTO aHajh3a CIOCOOCTBYET Pa3sBUTHIO aOCTPAaKTHOTO,
(bopManbHO-JIOTMYECKOTO M KPEaTUBHOIO MBIIUIEHUS, (OPMHUPOBAHHIO YMEHMH pPaclio3HaBaTh
MPOSIBJICHHSI 3aKOHOB MaTEeMaTHKU B HayKe, TEXHUKE W HMCKyccTBe. OOydarommecs y3HAIOT O
BBIIAIOIIMXCSA pe3yJibTaTax, MOJYyYEHHBIX B XOZE Pa3BUTHUS MaTeMAaTUKHU KaKk HayKu, U 00 HX
aBTOpax.

ConepxarenbHO-MeTOANYECKast JTHHUS «MHOXKECTBAa M JIOTUKA» BKIIOUaeT B ceOs 2IeMEHTHI
TEOPUU MHOXKECTB M MaT€MaTH4ECKOH JIOTUKHU. TeOopeTMKO-MHOKECTBEHHBIE IIPEICTaBICHUS
IIPOHU3BIBAIOT BECH KYPC LIKOJIBHON MaTeMaTUKH U IpelaratoT Hanubosee yHUBEpCaabHbIN SA3bIK,
OObEIMHAIONMI BCce pa3feiabl MareMaTukd W e€ NPUWIOKEHHH, OHM CBS3BIBAIOT pa3Hble
MaTeMaTU4EeCKNUE IUCLUILIMHBI U UX MPUIOKEHUS B €IMHOE Lienoe. BaxkHO 1aTh BO3MOKHOCTh
oOyyJarolemMycsi MOHUMaTh TEOPETUKO-MHOKECTBEHHBIM S3bIK COBPEMEHHOH MareMaTuku Hu
MCIIOJIb30BaTh €ro JUUIsl BBIPAKEHUSI CBOUX MbICIIEH. J{pyruM BasKHBIM IPU3HAKOM MaTeMaTHKHU Kak
HayKd CJIeyeT TMpU3HATh CBOMCTBEHHYIO €H CTpOroctb OOOCHOBaHMM M cleloBaHUE
ONnpeAeNEéHHbIM  IMpaBUiaM IOCTPOEHUS  JOKAa3aTeNbCTB. 3HAKOMCTBO C  3JIEMEHTaMU
MaTeMaTu4eckoil JIOTMKM CHOCOOCTBYET Pa3BUTHIO JIOTMUECKOIO MBIIUICHUS OOyYaroluxcs,
MO3BOJISIET UM CTPOUTH CBOU PACCY’KACHUS Ha OCHOBE JIOTMUECKHUX MPABUII, (OPMUPYET HABBIKU
KPUTHYECKOTO MBIILICHUS.

B yueOHOM Kypce «Anrebpa M Hayala MaTeMaTHYECKOTO aHAJIHM3a» IMPUCYTCTBYIOT OCHOBEHI
MaTeMaTU4YEeCKOr0 MOJETUPOBAaHUS, KOTOpbIe TpPU3BaHbl CIOCOOCTBOBAaTH (POPMHUPOBAHUIO
HaBBIKOB MTOCTPOCHUSI MOJIEIICH peaNbHBIX CHTYAIMid, UCCIETOBAaHHS 3TUX MOJENEH C TOMOIIBIO
anmapara anreOpsl ¥ MaTeMaTHMYeCKOro aHajiu3a, WHTEPIpEeTaldd IOJIYYEHHBIX pPE3YJbTaToB.
Takue 3amaHMs BIUIETEHBI B KaXKIBI M3 Pa3[IelioB MPOTPaMMBI, MOCKOJIBKY BECh MaTepHall
y4eOHOTO Kypca IIMPOKO HCIIOIB3YyeTCS A PEeHIeHUs TPUKIAAHBIX 3amad. [lpu pemrenun
peabHBIX MPAKTHYECKHUX 33]1a4 00yJaroliecs pa3BUBAOT HAOMIOAATEIbHOCTD, YMEHHE HAXOIUTh
3aKOHOMEPHOCTH, a0CTParupoBaThCs, HCIIOIb30BaTh aHAJIOTHIO, 0000IIaTh U KOHKPETH3UPOBAThH
npooiemy.

JesatenbHOCTh MO (POPMUPOBAHMIO HABBIKOB DPELICHMS NPUKIAIHBIX 3a1ad OpraHu3yercs B
Ipolecce N3yUSHMsI BCEX TEM yU4eOHOro Kypca «Anredpa 1 Hadajla MaTeMaTHUECKOIO aHAIU3ay.

OO0miee 4ncIo0 YacoB, PEKOMEHIOBAHHBIX NJIsi M3YYeHHUs y4eOHOTO Kypca «AinreOpa W Hadana
MaTeMaTHYeCKOro aHanmza» - 272 gaca: B 10 kiacce - 136 yacoB (4 yaca B Heneno), B 11 kimacce

- 136 gacoB (4 yaca B HE/IEIIO).

Conepxanne 00vuernus B 10 kimacce.

Uucna u BBIYUCITICHUS.

Panmonanbubie uncna. OOBIKHOBEHHbIE U JIECATHYHBIE JpoOU, MPOIEHTHI, OECKOHEUHBIE
nepuoanueckue apoodu. Ilpumenenne apoGeil 1 NPOLEHTOB I pellieHUs IPUKIIAJHbIX 3a1a4 U3
Pa3IMYHBIX OTPACIIEH 3HAHUM U pEalbHOMN KU3HU.



JeticTBuTenbHbBIC yncia. ParinoHaabHbIe M HPpAIMOHATIBHBIE YUCIa. Apu(METHIECKHUE OTIepaIiun
C ICWCTBUTENFHBIMU Y cIaMU. MOay/Ib JeMCTBUTEHLHOTO YKCa U ero cBoiicTBa. [IpubnmxEnneie
BBIUNCJICHMS], TPAaBUJIA OKPYIVICHMS], IPUKUKA U OLICHKA PE3yJIbTaTa BEIYUCICHUMN.
Crenensb ¢ nenbiM nokasareneMm. bunom Hetotona. Mcnons3oBanue noaxoasuiei popMel 3anucu
JEHCTBUTENIBHBIX YHUCEN U1 PEIICHUS IPAKTUYECKUX 3a1a4 U IPEICTaBICHUS JaHHbIX.
Apudmernuecknii KOpeHb HaTypaJIbHOW CTETIEHHU U €r0 CBOMCTBA.
Crenenp ¢ panMOHAJIBHBIM IIOKa3aTeleM M €€ CBOWCTBA, CTENEHb C JIEHCTBUTEIIBHBIM
[IOKa3aTeIIEM.
Jlorapudm uncna. Coiictsa sorapudma. JlecaTuunble U HaTypajabHbIE JIOrapu(MBL.
CuHyC, KOCHHYC, TAHI'€HC, KOTAHI€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC U
apKTaHI€HC YMCJIOBOTO apryMEHTa.
YpaBHEHMS U HEPABEHCTBA.
ToxnecTBa M TOXKIECTBEHHBIE ITpeoOpa3oBaHusl. YpaBHEHUE, KOPEHb ypaBHEHMsI. PaBHOCHIIbHBIE
YpaBHEHUS U ypaBHEHUs-cleAcTBUs. HepaBeHCTBO, pellieHe HEpaBEeHCTBaA.
OCHOBHBIE METOIbl pElIeHHs LEeIbIX U APOOHO-pAllMOHAIBHBIX YPaBHEHHH M HEPaBEHCTB.
MHorouneHsl OT OJHOM NEepeMEeHHOU. JleleHne MHOrowieHa Ha MHOTO4YIEH OCTarkoM. Teopema
be3y. MHorounensl ¢ nensiMu kosddunuentamu. Teopema Buera. [IpeoOpazoBaHus 4MCIOBBIX
BBIPAXEHUI, COJEPKAIINUX CTETIEHU U KOPHH.
HppanuonanbHble ypaBHeHNA. OCHOBHbBIE METO/IbI PEIICHNS HPPALMOHAIBHBIX YPAaBHEHUH.
[Toxa3aTtenbHble ypaBHEHUs. OCHOBHBIE METO/IbI PELIEHMSI I0KA3ATEIbHBIX YPaBHEHUH.
[TpeoOpa3oBaHue BbIpaXXEHUH, COEPIKALINX JIOTapU(MBI.
Jlorapudmuyeckue ypaBHeHUs. OCHOBHBIE METOJIBI PELICHUS JTOTAPU(PMHUUECKUX YPABHEHHA.
OcHOBHBIE ~ TpuroHoMeTpuueckue  (opmynbl.  IIpeoOpazoBaHMe  TPUTOHOMETPUUYECKHX
BBIPAKECHU. PellieHne TpUroHoMeTpUIeCKUX YPaBHEHHM.
Pemenue cucreM JIMHEWHBIX YypaBHEHUN. Marpuma CUCTEMBI JIMHEMHBIX YpaBHEHUM.
Onpenenurens Marpuipl 2X2, €ro reoOMETPUYECKUN CMBICT M CBOWCTBA, BBIYUCIIEHHUE €r0
3HAYECHMsI, IPUMEHEHHE ONPEACIUTEINS Ul PEIICHUS CUCTEMBI JINHENHBIX YPaBHEHUM.
Pemenue NPUKIAIHBIX 33734 C MTOMOIIbIO CUCTEMBI JUHEHHBIX

YPaBHEHHUH.
HccenenoBanne MoCTpOEHHON MOJENH € MTOMOIIBIO MaTPHUILL U OIPEIEITUTENEH.
[TocTpoeHne MaTeMaTH4ECKUX MOZENIEH pEalbHOW CHUTyallMd C TIOMOIIBIO YpaBHEHUH U
HepaBeHCTB. [IprMeHeHre ypaBHEHUI 1 HEPABEHCTB K PELIEHUI0 MaTeMaTHUeCKUX 3aJ1ad U 3a7a4
U3 PAa3IUYHBIX 00JacTell HAyKU U peanbHOM KU3HHU.
@YHKIMU U TpadUKH.
@yHKUus, cnocoObl 3aganus QyHKIUH. B3aumuo obpatHble QyHKImH. KoMmosunus QyHKIHA.
I'padpux pyHkumu. dnemMeHTapHble IpeodpazoBaHus rpapuKoB QyHKIUI.
OO6nacte ompesneneHus U MHOXKeCTBO 3HadeHUH (yHkumu. Hymm ¢yskuun. IlpomexyTku
3HakonoctosgHcTBa. YUErHble u HeuéTHble GyHKuuH. I[lepuonnyeckue Qynkuuu. IIpomexyTku
MOHOTOHHOCTH (DYHKIMH. MakcuMyMbl 1 MUHUMYMbI QyHKIH. Hanbonpliee 1 HanMeHbIee
3Ha4eHUs (PyHKIIUU Ha TPOMEXKYTKE.
JluneliHasi, KBajJpaTU4Has W JApOOHO-THMHEHHas (QYyHKIMH. DJIEMEHTapHOE HCCIEOBaHUE H
MMOCTPOCHHE UX TPaHUKOB.
CrenenHas QyHKIMS ¢ HATYpaJbHBIM M LIeJIbIM Noka3arenieM. E€ cBoiicTBa u rpaduk. CoiicTBa 1
rpaduk KOpHs n-oi CTENEeHM KaK QyHKLIHUU 0OOpaTHOM CTENEHU C HaTypaJIbHbIM I10Ka3aTeeM.
[TokazarenbHas u JorapupmMuueckas GyHKIUH, UX CBOMCTBA U rpaduKu.
Hcnonp3zoBanue rpagukoB GYHKIHUHI sl pelIeHns ypaBHEHUH.
Tpuronomerpuyeckas OKpy>KHOCTb, ONpPEIEICHUE TPUTOHOMETPUUYECKHX (PYHKIMH YMCIOBOTO
apryMeHTa.
OyHKUMOHATbHBIE 3aBUCUMOCTH B pPEaJbHBIX Tpoleccax U sBICHUAX. [paduku peabHBIX
3aBHCHUMOCTEHN.
Hauana maremarnueckoro aHanusa.



ITocnegoBaTeIbHOCTH, CHOCOOBI 3amaHus IOCIEAOBaTeNIbHOCTEH. MeTon MareMaTH4eCcKOn
WHIYKUMA. MOHOTOHHBIE M OTpaHUYECHHBIC MOCIEI0BaTENbHOCTH. VCTOpHs BO3HUKHOBEHUS
MaTeMaTHYeCKOro0 aHajJn3a Kak aHajn3a 0€CKOHEYHO MaJlbIX.

Apudmerndeckass — H reoMeTpruYecKast nporpeccur. beckoHeyHO yOBIBaromias
reoMmeTrpuyeckas nporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH T'€OMETPUYECKOM MPOTPECCHH.
JIMHENHBIN U 3KCIOHEHUHAIBHBIN POCT. Yucno €. @opmMyiia CI0KHBIX TPOUEHTOB. MIcnob30BaHue
MIPOTPECCUU VISl PEIICHUS PEeAJIbHBIX 3aa4 MPUKIAJHOTO XapaKTepa.

HenpeppiBHbIe (QDyHKIMM M WX CBOWCTBA. TOYKM pa3pbiBa. ACHMITOTHI T'papuKOB (HYHKIIHH.
CaoticTBa (DyHKIIUI HEMPEPHIBHBIX HA OTpe3ke. MeTol MHTEPBAJIOB IS PEIICHHS] HEPAaBEHCTB.
[IpumeHeHne CBOMCTB HENIPEPHIBHBIX (DYHKIIMI JUIS PEIlIeHUs 3a/1ay.

[TepBast 1 BTopas mpousBoaHbie PyHKInU. OnpenencHue, TeOMETPUICCKUN U (PU3HUSCKHI CMBICTT
IIPOM3BOAHON. YpaBHEHHUE KacaTeabHOU K rpaduky GyHKIMH.

[TpousBoanbie 3meMeHTapHBIX (GyHKIUA. [Ipow3BOgHAS CyMMBI, MPOHM3BEACHUS, YaCTHOTO U
KOMITO3ULIUU (DYHKIIHA.

MHoeCTBa U JIOTHKA.

MHoxecTBO, oOlepauuu HaJ MHOXECTBaMHM M HX cBoicTtBa. Juarpammel OJiinepa-BenHna.
[IpumeHeHrne TEOPETUKO-MHOKECTBEHHOTO armapara i ONUCAHMS PEabHBIX IMPOIIECCOB U
SBJICHU, IPU PEIICHUU 3314 U3 APYTUX YUeOHBIX IPEIMETOB.

Omnpenenenne, TeopeMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CIEICTBHE, OKa3aTeNIbCTBO,
PaBHOCUJIbHBIE YPABHEHHUS.

Conepxxanue oOyuyenus B 11 kiacce.

Yucna v BBIYKCICHHUS.

Harypanbsubie u nensie yncna. [IppuMeHeHre npu3HakoB JEIUMOCTH LEIbIX YHCEN, HauOONbIINi
obmuii nenutens (nanee - HOJl) u nHaumensinee oOmiee kpatHoe (nanee - HOK), ocrarkoB mo
MOJYJI0, anropuTMa EBKinaa asis penieHus 3aa4d B LeJbIX YUCIaX.

KommnekcHsle uncna. AnreOpanueckas U TPUTOHOMETpUYecKass (popMbl 3alMCH KOMIUIEKCHOTO
yrcna. ApudMeTHYecKue ornepanuu ¢ KOMIUIEKCHBIMU YuciaMu. M300paskeHre KOMIIEKCHBIX
4yyCcesl Ha KOOPAMHATHOM MIockocTh. Popmyna Myaspa. KopHu n-oii cTeneHu U3 KOMIUIEKCHOTO
yrcna. [[ppyMeHeHre KOMIIEKCHBIX YHCEN ISl pelIeHUs] PU3NYECKUX U TEOMETPUUYECKUX 3aad.
YpaBHEHHMS 1 HEPABEHCTBA.

Cuctema U COBOKYMHOCTh YpPAaBHEHHMI M HEPABEHCTB. PaBHOCWIIbHBIE CHCTEMBI U CHCTEMBbI-
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT100op KOpHEW TPUTOHOMETPUYECKHX YypaBHEHHH C TOMOUIbIO TPUTOHOMETPHUECKON
OKpPY>KHOCTH. PellleHue TpuroHoMeTpruuecKix HEpaBeHCTB.

OCHOBHBIE METO/IBI PEIICHHS MTOKA3aTeNbHBIX U JOTapu(PMUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PEIIEHHS UpPALlMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PEIICHHS CHCTEM M COBOKYIMHOCTEH palMOHAJIbHBIX, HUPPALUOHAIBHBIX,
MOKa3aTeNbHBIX U JIOTApU(PMUUECKUX YPABHEHUH.

VYpaBHEHHUsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpamHu.

[IpuMmeHeHre ypaBHEHH, CUCTEM M HEPABEHCTB K PELICHUIO0 MaTeMaTHYeCKUX 3a/lad v 3ajad u3
pa3IMYHbIX 00NacTel HAyKu U peaabHON KU3HU, UHTEPIPETAIUS OTYYSHHBIX PE3yIbTaTOB.
OYHKIMH U TpadUKH.

I['padux xommosunmm Qyskuuid. [eomerpuueckue o0pa3bl ypaBHEHHH U HEPAaBEHCTB Ha
KOOPJIMHATHOM TNIOCKOCTH.

Tpuronomerpuueckre GpyHKIIUU, UX CBOMCTBA U TPaPUKH.

['papuueckue meTonbl penieHns ypaBHEHUI 1 HepaBeHCTB. [ paduueckre MeTonb! pelieHns 3a1a4y
C mapameTpamH.

Hcnonp3oBanue rpadmkoB (QyHKITUN IS UCCIEAOBAHMS MPOIECCOB U 3aBHCHMOCTEH, KOTOPHIC
BO3HUKAIOT MIPH PEIICHUU 3a]1a4 U3 APYTUX YISOHBIX MPEAMETOB U PEATbHON KU3HU.

Hauana MmaTemaTn4ecKkoro aHaau3a.




[IpumeHeHre TPOM3BOAHOM K HCCIIEAOBAHUIO (PYHKUIMH HAa MOHOTOHHOCTH U AIKCTPEMYMBI.
Haxoxxaenne HanOobIIero 1 HAMMEHBIIET0 3HAYSHUH HeMIPEPHIBHOW (DYHKITUU Ha OTPE3KE.
[IpuMeHeHre MPOU3BOIHOM ISl HAXOKACHUS HAWIYUILIEero PElIeHUs B TPUKIIAAHbIX 3aa4ax, s
OTIpeJIeJIEHUs] CKOPOCTH M YCKOPEHUS Tpoliecca, 3alaHHOr0 (OpMYIIoN MK rpadukoM.
[lepBooOpa3zHas, OCHOBHOE CBOMCTBO MepBOOOpa3HbIX. llepBooOpa3Hbie 3IEMEHTAPHBIX
¢bynkuuii. [IpaBuna HaxoxIeHUs TepBOOOPA3HBIX.

WNurerpan. ['eomerpuyeckuil cMpICil MHTErpaia. BplumciaeHue ompenenéHHOro MHTErpana Io
dbopmyne Herorona-Jleitbuua.

[IpumeneHre wuHTerpajia s HAaXOXKACHUSA IUIOMIAJ el IUIOCKUX ¢Quryp U  00bEMOB
T€OMETPUYECKUX TEJI.

[Tpumepsr pemenuid auddepeHIHaNbHbIX ypaBHEHUH. MaremaTnueckoe MOAETUPOBaHUE
peasbHBIX MPOIECCOB C MOMOIIBIO TU(PepeHIINATbHBIX YPaBHECHHUH.

[TmanupyemMbie mpeaMeTHBIE pe3yIbTaThl 0CBOCHHUS (eiepaabHOl paboueii mporpaMmbl y4eOHOTO
Kypca «AnreOpa W Hadajga MaTeMaTHYeCKOTO aHaIW3a» Ha yNIyOIEHHOM ypOBHE Ha YPOBHE
cpenHero o01ero 0opa3oBaHusl.

K xon1ry o0yuenwus B 10 kimacce 00y4aronuiics MOIYyYUT CIETYIONNE TPEAMETHBIE PE3YIbTaThl IO
OT/ENBHBIM TeMaM (QeaepaibHON paboueil mporpaMMbl y4eOHOro Kypca «AusrebOpa M Hadaia
MaTeMaTHYeCKOTO aHAITU3a»:

Hucna ¥ BBIYUCIICHUS:

CBOOOIHO OIEPUPOBATh MOHATUAMU: PALMOHAIBHOE YUCIIO0, OECKOHEYHasl eproindeckas 1poosb,
IIPOLICHTHI, UPPALMOHAIBHOE YHUCIIO0, MHOKECTBA PALMOHAIBHBIX ICHCTBUTEIBHBIX YUCEN, MOYJIb
JIEHCTBUTEIILHOIO YHCIIA;

IPUMEHSTH ApoOU U MPOLIEHTHI [T PELICHHS TPUKIIAHBIX 3a/1a4 U3 pa3IMyHbIX OTpacieil 3HaHui
U pealbHOU KU3HU;

NPUMEHSTh NPUONMKEHHBIE BBIYUCIICHUS, MpaBUia OKPYIVICHUS, NPUKUAKY M

OLICHKY pe€3y/IbTaTa BEIYUCIICHU;

CBOOOJIHO ONEpUPOBATh MOHITUEM: CTETIEHD C IIeJIbIM MOKa3aTeseM, UCIOIb30BaTh MOAXOASILYIO
bopmy 3amucu AEHCTBUTEIBHBIX YHMCET JUIS PELICHHUsS MPAKTUYECKHX 33a/ad U MpeICTaBICHUS
JIAHHBIX;

CBOOOIHO OIEpUPOBaTh NOHATHEM: apU(PMETHUECKUI KOPEHb HaTypaJIbHOW CTENEHHU;

CBOOOJIHO ONEPUPOBATh MOHITUEM: CTENEHb C PallMOHAJIbHBIM ITOKa3aTeleM;

CBOOOIHO ONEPUPOBATh MOHATHAMM: JTOTapu(pM YHCia, 1eCATUUHbIE U HaTypaJbHbIE JOrapupMbl;
CBOOOJIHO ONIEPUPOBATH MOHATUSAMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC YHCIIOBOTO apIyMEHTAa;
OIIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U aPKTAHI'€HC YHUCIOBOIO apryMEHTA.
VYpaBHEHHUSI 1 HEPABEHCTBA:

CB0OOOIHO OMEpUPOBATh MOHATHAMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO, PAaBHOCHIIbHBIC
YPaBHEHUS U YPABHEHUS-CIIEICTBHS, PABHOCHIIBHBIE HEPABEHCTBA;

IPUMEHSATH Pa3IMYHbIe METO/IbI PEIICHUs] PAllMOHATBHBIX U APOOHO-PALMOHATIBHBIX YPaBHEHHH,
MIPUMEHATHh METOJI MHTEPBAJIOB /ISl PEIICHNS HEPABEHCTB;

CBOOOIHO OINEPUPOBATh MOHATUSMHU: MHOTOWIEH OT OAHOM NMEepeMEHHOW, MHOTOWIEH C LEJIbIMU
ko3 punreHTaMy, KOpHH MHOTO4WIEHa, NPUMEHATH JeJIeHHe MHOIrOYJeHa Ha MHOTOWIEH C
OCTaTKOM, TeopeMy besy u Teopemy Buera niis pemienus 3anad;

CBOOOJIHO ONEPUPOBATH MOHATUSMHU: CHUCTEMa JIMHEWHBIX ypaBHEHUI, MaTpula, ONpeleIuTelb
MaTpulbl 2 X 2 ¥ €ro TeOMETPUUYECKUI CMBICII, UCIIOIb30BaTh CBOMCTBA ONpEAEIUTEN 2X2 1
BBIUMCJICHHSI €T0 3HAYCHUS, NPUMEHATH ONPENCIUTENN [UIsl PEUICHHMs CHCTEMbI JIMHEHHBIX
YPaBHEHUHN, MOJEIUPOBATh PEAJIbHBIE CUTyallud C IOMOILBIO CHUCTEMbI JIMHEHMHBIX YPaBHECHU,
MCCJIEZIOBATh IIOCTPOCHHBIE MOZECIN C TIOMOIIBIO MAaTPHIl U ONPEAEIUTENICH, HHTEPIIPETUPOBATh
NOJYYCHHBIH pe3yibTar; MCIOIb30BaTh CBOWCTBA ACWCTBUI C KOPHSAMH JJsl MpeoOpa3oBaHUs



BBIPQ)KEHU; BBINOJIHATh NPEOOPA30BAHUS UYUCIIOBBIX BBIPAXKEHUH, COAEPXKALIMX CTEHEHH C
palMOHaIbHBIM I10KA3aTEIIEM;

UCIIOJIb30BaTh CBOWCTBA JIOrapu(MOB i IpeoOpa3oBaHusl Jorapu(pMHUUECKUX BbIPAXKECHUH;
CBOOOZHO ONEpUpOBaTh MOHATHIMU: HPPALMOHAIbHBIC, MOKA3aTeNIbHbIE M JIOrapu(pMHUECKue
YPaBHEHHUs, HAXOAUTh UX PELIECHUS C IOMOILBIO PAaBHOCWIBHBIX IEPEXON0B WM OCYILECTBIIAA
IIPOBEPKY KOPHEW;

IPUMEHATh  OCHOBHBIE  TPUTOHOMETpHUYECKUE(HOpMYIIbI Uis  [peoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKCHUM;

CBOOOIHO ONEPHPOBATH NOHATUEM: TPUTOHOMETPHUECKOE YpPaBHEHHE, IPUMEHATh HEOOX0IUMBbIE
(bopMyIIBI 47151 peIIeHUs] OCHOBHBIX THIIOB TPUTOHOMETPHUUECKUX YPaBHEHUIA;

MOZIETIMPOBATh PEaJbHbIE CUTYallMH Ha SI3bIKE ajreOphl, COCTABIATH BBIPAXKEHUS, YPAaBHEHMS,
HEPAaBEHCTBA II0 YCJIOBUIO 3a/a4d, HMCCIEAO0BaTh IIOCTPOCHHBIE MOJEIM C HCIOJIb30BAHUEM
anmnapara ajureopsbl.

Oynkmu u rpaduku:

CBOOOHO OTIEPHPOBATH MOHATUSAME: (DYHKIIUS, COCOOBI 3aaHus (PyHKIMH, B3aHMHO OOpaTHBIE
(GyHKIMHY, KOMITO3UIMS QyHKIUH, TpaduK (QyHKINH, BBIIOIHATH YJIEMEHTapHbIE IPEOOpa30BaHUs
rpadukoB QYHKIUH;

CBOOOJIHO ONEpHPOBaTh MOHSATHAMH: OOJACTh ONPEAETICHUS M MHOXKECTBO 3HAYCHHH (PyHKINH,
HyH QYHKIUH, TPOMEKYTKH 3HAKOITOCTOSHCTBA,

CBOOOJHO OIEPUPOBATh MMOHATHUAMH: YETHBIC W HEUYCTHBIC (DYHKIMH, IEPUOIMUYCCKUE
GYHKIMH, TPOMEXYTKH MOHOTOHHOCTH (YHKIHH, MAKCUMYMbl M MHHHMYMbI (DYHKIIHH,
HauOoJIbIlIee W HaWMEHbIee 3HaYCHHWE (YHKIMH Ha MPOMEKYTKE, CBOOOTHO  OIEPHUPOBATH
TIOHATUSIMH: CTENeHHAss (YHKIMS C HATypaJbHBIM U LIEJBIM IMOKa3aTeleM, rpaduK CTEIIeHHOU
(GYHKIMU ¢ HATypaJbHBIM W II€JIBIM [TOKa3areieM, rpaduk KOpHS N-od CTENmeHH Kak (yHKIMH
o0OpaTHO#l cTeneHu ¢

HaTypaJbHBIM MTOKA3aTelIeM;

ONEPUPOBATh TOHITUSAMHU: JIMHEHHAs,  KBaJpaTHYHAsI W  JIPOOHO-TMHEWHas  (YyHKIUH,
BBIMOJTHATH 3JIEMEHTAPHOE MCCIICOBAHUE W TIOCTPOEHHE UX TpaduKOB; CBOOOIHO OMEPUPOBATH
MOHSATHUSIMH: TTOKa3aTelbHas U JIorapuMUuIecKas

GyHKIIMK, WX CBOWMCTBA W TpadWKH, UCIONB30BaTh WX TpadUKd I PEIICHUS YpaBHCHHIA
CBOOOIHO OTIEPUPOBATh MOHATUSMH: TPUTOHOMETPUYIECKAst OKPYKHOCTb,

ofpe/ieIeHUe TPUTOHOMETPUYCCKUX (DYHKIIUH YUCIIOBOTO apTyMEHTa,;

UCTIOJIb30BaTh rpaduku GyHKIMHA IS UCCISIOBAHUS MPOIECCOB U 3aBUCUMOCTEH MPH PEIICHUU
3aJa4 U3 JIPYTUX y4eOHBIX MPEAMETOB M peaabHOMN XKH3HH, BhIpaXKaTh (GOpPMYITaMu 3aBUCUMOCTH
MEX/y BEIUYHMHAMU;
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CBOOO/IHO ONEpUpOBaTh MOHATHSAMH: apUPMETHUecKas U TeoMeTpuyeckas Mporpeccus,
OEeCKOHEYHO YOBIBAIOIIAsl TEOMETPUIECKAsl MPOTPECCHS], TMHEHHBIA U IKCIIOHEHITUAIBHBIN POCT,
q)opMyna CJIOKHBIX IMPOLCHTOB, UMCTH IMMPECTABJIICHHUEC O KOHCTAHTE,

WCIIONB30BaTh MPOTPECCUU ISl PEIICHUs peajbHBIX 3a/lad MPUKIAIHOTO XapakTepa; CBOOOIHO
OTIEPHPOBATh TIOHSATHSIMHU: TOCIIEIOBATEIBHOCTD, CIMOCOOBI 3aJaHHs IOCIIEIOBATEIBHOCTEMH,
MOHOTOHHBIE ¥ OrpaHMYEHHBIC TMOCIEI0BATEILHOCTH, TIOHUMATh OCHOBBI 3apOXKICHUS
MaTeMaTHYeCcKOTo aHaJIN3a KaK aHajn3a O€CKOHEYHO MaIbIX;

CBOOOJIHO ONIEPUPOBATH MOHSATUSMU: HETIPEPHIBHBIEC (DYHKITUH, TOYKHU pa3pbiBa rpaduka GyHKINUHU,
aCUMIITOTHI Tpaduka QyHKIINH,

CBOOOZHO ONEpUPOBATh MOHATHEM: (PYyHKIMS, HENPEphIBHAS HA OTpe3Ke, MPUMEHSATh CBOMCTBA
HETIPEPhIBHBIX (DYHKIMHN ISl pEIICHUS 3a/1a4;

CBOOOZHO OMEpUPOBATH MOHATUSAMH: MEpBasi U BTOpas MPOU3BOIHBIC (DYHKIIMHU, KacaTeJIbHas K

rpaduky QyHKINH,



BBIUHUCIIATH IPOU3BO/IHBIE CyMMBI, IPOU3BEACHUS, YACTHOTO M KOMIIO3MIIMU JIBYX (DyHKIIMH, 3HATh
IIPOM3BO/IHBIE SIIEMEHTAPHBIX (DYHKIIHIA;
UCIIOJIb30BaTh F€OMETPUUYECKUI U (PU3NYECKUI CMBICI TPOU3BOIHOMN JJIs peIlIeHUs 3a/1au.

MHoxecTBa U JIOTHKA!

CBOOOZHO OMEpPUPOBATH MOHATUSAMHU: MHOXECTBO, OINEPALlMU HAJ MHOKECTBAMMU; HCIIOIb30BaTh
TEOPETUKO-MHOXKECTBEHHBIA ammapar AJis OMNHCAHMsI peajbHBIX POLECCOB M SBICHUH, HpU
pELICHUH 3aJ1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB;

CBOOOJIHO OIEpPHUPOBATh MOHITUSIMH: ONpECIIEHUE, TeOpeMa, YpaBHEHUE-CIIEICTBHE, CBONCTBO
MaTeMaTU4YECKOI0 OObEKTa, J0Ka3aTeIbCTBO, PABHOCUJIbHBIC YPAaBHEHUS U HEPABEHCTBA.

KoHIly oOyuenus B 11 kiacce oOyyaromuiicsi MoMyduT CIAEAYIOLIUE MPEAMETHBIE PE3YJIbTaThl 110
OTAETBHBIM TeMaM (erepanbHOil pabouell mporpamMmbl yueOHOro Kypca «Anrebpa M Havana
MaTeMaTH4YEeCKOTO aHAIIN3a»:

Yucia v BBIYUCIICHUS:

CBOOOJIHO OINEPUPOBATh MOHATUSAMHU: HATYPAJIbHOE U LIEJI0€ YMCJIO, MHOXKECTBA HATypajbHBIX U
LIEJIBIX YMCEJI, UCTIOIb30BATh IIPU3HAKU ACIUMOCTH Lenblx uucen, HO/J

HOK HaTypaibpHBIX YHCen Al pelmieHHs 3a/1ad, MPUMEHSTh anroputMm EBkmuma; cBoOomHO
OIIEpPUPOBATh IIOHATUEM OCTATKA I10 MOYJIIO, 3aIIUCBhIBATH

HaTypaJbHbIE YMCJIA B PA3JIMYHBIX IO3UIIUOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOZHO ONEPUPOBATh MOHATHUSAMM: KOMIUIEKCHOE YMCIO M MHOXECTBO KOMILJIEKCHBIX YHCEIl,
IPEICTaBIATh KOMIUIEKCHBIE 4MCIa B aJreOpandyeckodl H TPUTOHOMETpHUYECKo (opme,
BBINOJIHATH apU(PMETHUYECKHE ONEepallii C HUMH U N300paXkaTh Ha KOOPIMHATHOMN IJIOCKOCTH.

YpaBHeHI/IH " HEPABCHCTBA:

CBOOOZHO ONEpUpPOBaTh MOHATHSIMU: HPpALMOHAJIbHbBIC, MOKa3aTelIbHbIe M JOrapupMHuuecKue
HEPaBEHCTBA, HAXOINUTh UX PELICHHUSI C IOMOIIBI PABHOCWIBHBIX IIEPEXOIOB;

OCYILECTBIATH OTOOP KOPHEH MPU PELIeHNH TPUTOHOMETPHUECKOTO YPABHEHUS;

CBOOOJIHO OTNIEPUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHSTh HEOOXOAMbIE
(bopMyJIIbI 715 peIIeHUs] OCHOBHBIX THIIOB TPUTOHOMETPHUECKUX HEPABEHCTB;

CBOOOJIHO OINEpPUPOBATh MOHATUSAMHU: CHCTEMA M COBOKYIHOCTb YPaBHEHMH M HEpPaBEHCTB,
PaBHOCHUIIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUSA, HAXOAUTh PEIICHUS CUCTEMBI U COBOKYITHOCTEN
pPAllMOHANIBHBIX, HWPPALMOHAIBHBIX, IIOKA3aTebHBIX M JIOTApU(MUYECKUX YpaBHEHUH U
HEPABEHCTB;

pemars  palMOHANbHbIE,  HppallMOHAIbHbBIE,  IOKa3aTelIbHble,  Jorapudmuueckue U
TPUTOHOMETPUUECKUE YPABHEHUS U HEPABEHCTBA, COACPIKALUE MOLYJIU U ITapAMETPBI;
INPUMEHSTh TpapuuecKue METONbl JJIs pellleHUs YpPaBHEHHMH M HEpaBEHCTB, a TakXe 3a7ad C
napaMeTpamy;

MOJIEJIUPOBATh peabHbIE CUTYallMd Ha SI3bIKE ajreOpbl, COCTABIATH BBIPAKEHUS, YpaBHEHUS,
HEPaBEHCTBA M HX CHUCTEMBI 110 YCIIOBHIO 3aJa4yd, HCCIENOBATH IIOCTPOCHHBIE MOZECIH C
HCIIOJIb30BaHUEM alllapara ajireoppl, MHTEPIPETUPOBATD MOyUYEHHBIH pe3yibTar.

OYHKIMH U TpadUKH:

CTPOUTH IpaUKH KOMIO3UIIUH (YHKLIHUH C MOMOIIBIO 3JIEMEHTApHOTO UCCIIEAOBAHMS U CBOWCTB
KOMITO3UIIUU JBYX (DyHKIUH;

CTPOUTBH F€OMETpUUYECKUE 00pa3bl ypaBHEHUN U HEPABEHCTB Ha KOOPAMHATHOM MIOCKOCTH;
CBOOOZHO ONEpUpOBaTh MOHATUAMU: TpaUKUd TPUTOHOMETPHUUECKUX (PYHKIMM; NPUMEHATh
(byHKIUY JUTsI MOJICTUPOBAHUS U UCCIIEJOBaHUS peallbHBIX MpoleccoB. Hayana matemarnieckoro
aHanu3a:

UCTIOJIb30BaTh POU3BOIHYIO JJISl HCCIIE0OBAaHUS (PYHKIIMM HA MOHOTOHHOCTh M SKCTPEMYMBI;
HaXOUTh HAUOOJIbIIICE U HAMMEHbIIIEE 3HAYeHNs (YHKLIMU HEIPEPBIBHON Ha OTPE3Ke;



UCTIOJIB30BaTh MPOU3BOIHYIO TSl HAXOXKICHHUST HAMITYUIIIeTO PEIICHUS B IIPUKIIATHBIX, B TOM YHCIIE
COIMANTLHO-OKOHOMHUYECKHX, 3ajadax, JJIs OMpEACNICHUS CKOPOCTH W YCKOPEHHUs Mpolecca,
3aJIaHHOTO (HOPMYIION MK rpaduKOM;

CBOOOJIHO OIEpPUPOBATh TMOHSATHUSAMHU: TEPBOOOpa3Hasi, ONPENCHEHHBIA HWHTETPA, HAXOIUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYHCISATH HMHTErpain 1o ¢opmyne Hprorona-
Jletibuuma;

HAXOJUTBH IUIOMIA]IHN TUIOCKUX (PUTYp 1 00BEMBI TEJI C IOMOIIBIO HHTETpajia; HIMETh ITPEJCTABICHHUE
0 MaTeMaTU4YeCKOM MOJICIIMPOBAHUU Ha MPUMEPE

cocraBieHus auddepeHnanbHbIX YpaBHEHU,

peliaTh IpUKIagHbIe 331a49H, B TOM YHCIE COIHUATbHO-IKOHOMHYECKOTO U (buznyecKkoro
XapakTepa, CpeACTBaMU MaTeMaTHYECKOTO aHaJIH3a.

7.2. PabGovas mporpamma yueOHOro Kypca «l eomeTpus.
[TosicHuTebHAS 3aMKCKa.

reOMeTpI/IH ABJIACTCA OAHHUM U3 0a30BBIX KYpCOB Ha YPOBHC CpCIAHCTO O6II.I€FO O6pa3OBaHI/I$[, Tak
Kak 00eCIIeurBaeT BO3MOXKHOCTD HN3YyUYCHUA OUCHUILINH GCTGCTBGHHO-Hay‘{HOﬁ HaIlpaBJICHHOCTH
U OpeAMETOB T'YMAHUTAPHOTO LHUKJIA. Jloruueckoe MBIIIJIICHHUCEC, (1)0pMpreMoe IIpu HU3YyHUYCHUU
06y‘-IaIOHII/IMI/IC$I MMOHATUMHEIX OCHOB reoMeTpuHr, MpHU AO0KA3aTCIILCTBE TCOPEM U IMOCTPOCHHUU
OCIIOYKH JIOTHYCCKHUX YTBep)KI[eHI/Iﬁ IIpU pCHICHUH I'COMCTPUYCCKHUX 3a/1a4, YMCHUC BbIABUI'ATh U
OmmpoBEprarb TMIOTC3bl HCIOCPCACTBCHHO MCIIOJIB3YIOTCA HpHU PCIICHUU 3ajJad C€CTCCTBCHHO-
HAYy4YHOTI'O LIUKJIa, B YaCTHOCTHU Q)HSHHGCKI/IX 3ajaa4.

Llenb ocBOEHUs MporpamMmbl yueOHOro Kypca «l'eomeTpush» Ha yriIyOnEHHOM YPOBHE - pa3BUTHE
VMHAUBUAYaAIbHBIX CIIOCOOHOCTEN O0yYaroIuXcsi IPU U3yUYEHUU T€OMETPHUH, KaK COCTABIISIONIEH
npeaMeTHol oOmact «Marematka U MHGOpPMaTHKa» dYepe3 oOecredeHHue BO3MOXKHOCTH
NpUOOpETEeHUs M HUCIHOJIb30BaHUS Oojiee IITyOOKUMX T€OMETPUYECKUX 3HaHUM U JIeHCTBUH,
creuu(UYHBIX TEOMETPUH, U HEOOXOJUMBIX JUIsl YCIEIIHOro NMpodeccnoHaabHOro o0pa3oBaHus,
CBA3aHHOTO C MCIOJIb30BAHUEM MATEMATUKH.

[TpropuTeTHBIMM 3a7adaMM Kypca T'€OMETPUU Ha YIIIYyONEHHOM YpOBHE, PAaCHIMPSAIOIIUMU U
YCUIIMBAIOIUMH Kypc 6a30BOr0 ypOBHS, SBISIOTCS:

pacuIMpeHre MpeACTaBICHUsI O FeOMETPUHM KaK YacTH MHUPOBOW KYJIBTypbl U (OpPMHUPOBaHHE
OCO3HaHMSI B3aUMOCBSI3U T€OMETPUU C OKPY’KAIOLIIM MUPOM;

(dopMHUpOBaHUE TPEICTaBIEHUS O MPOCTPAHCTBEHHBIX (UIypax KaKk O BaXHEHIIHNX
MaTeMaTHYECKUX MOJIENSIX, MTO3BOJISIONIMX ONMUCHIBATh U U3yYaTh Pa3HbIe SIBICHUS OKPYKAIOIIETO
MUpa, 3HaHWE TIOHATUIHOTO anmnapara 1o paszaeny «CrepeoMeTpus» yu4eOHOro Kypca reOMeTpHH;
dbopMupoBaHUE YMEHHUS BIAJETh OCHOBHBIMM MOHSATUSMHU O IMPOCTPAHCTBEHHBIX (PUTypax M UX
OCHOBHBIMH CBOICTBaMU, 3HaHUE T€OpeM, GOPMYJ U yMEHHUE UX TPUMEHSATh, YMEHHS JJOKa3bIBaTh
TEOpPEMBI U HAXOJUTh HECTAHIAPTHBIE CIIOCOOBI PEIICHUS 3a/1a4;

dopMupoBaHHE YMEHMsS paclo3HaBaTh Ha YEpTeXax, MOJENAX M B peaJbHOM MHpeE
MHOTOTPAHHUKH U TeJa BpallleHUs, KOHCTPYHPOBAaTh T€OMETPHUUECKHE MOJIEIH;

(dopMHUpOBaHUE MOHWMAHHUS BO3MOXKHOCTH AKCHMOMATHUYECKOTO IOCTPOEHHUS MAaTeMaTHUeCKHUX
Teopuil, GopMUPOBAHUE TOHUMAHUS POJIM AKCHOMATUKH MPU MPOBEAECHUN PACCYKICHHUI;
(dbopMHpOBaHUE yMEHUS BIaJIeTh METOJAMH JIOKA3aTEIbCTB U aJITOPUTMOB PEIICHUS, YMEHUS UX
IIPUMEHATH, IPOBOANUTH TOKA3aTEIIBHBIC PACCYKACHMS B XOI€ PEIIEHUS CTEPEOMETPUYECKUX 3a1a4
U 337a4 C MPAKTUYECKUM COJEpKaHUeM, (OPMHUPOBAHUE IMPEACTABICHUS O HEOOXOIUMOCTH
JIOKa3aTeNIbCTB MpU OOOCHOBAHMM MAaTeMaTU4YeCKHX YTBEPKICHUH U POJIM AKCUOMATHKH B
IIPOBEJICHUM JENYKTUBHBIX PacCyKICHU;



pa3BUTHE U  COBEPIICHCTBOBAaHHE HWHTEIUICKTYalbHBIX UM  TBOPYECKUX CHOCOOHOCTEN
o0yyaronuxcsi, NO3HABaTE€JIbHOM AaKTUBHOCTH, HCCIIENOBATEIbCKUX YMEHUN, KPUTHYHOCTHU
MBIIUIEHHUS, UTHTEPECA K U3yUYECHUIO T€OMETPHH;

(dopmupoBanue GyHKIHMOHATBHON TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUH: YMEHUS PAcliO3HABATh
MPOSIBJICHUS] TEOMETPUUYECKUX MOHITHH, 0ObEKTOB U 3aKOHOMEPHOCTEH B peabHBIX KU3HEHHBIX
CUTyallUsIX M TPU HU3YyYEHHH JPYI'HX Y4eOHBIX NPEAMETOB, IPOSBICHUS 3aBHCUMOCTEH U
3aKOHOMEPHOCTEH, MOIETMPOBAHUS PEAJIBHBIX CUTYyAIi, UCCIEI0OBAHUS TIOCTPOECHHBIX MOJIEIIEH,
MHTEPIIPETALMH [TOJIyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMHU cCOfEpKaTEIbHBIMU JIMHUSAMHU YyuyeOHoro kypca «leomerpusi» B 10-11 xmaccax
apisitores: «lIpsMble M TUIOCKOCTH B MPOCTPAHCTBEY, «MHOrorpaHHuKn», «Tena BpalieHus»,
«BeKTophl U KOOPAUHATHI B TPOCTPAHCTBEY, «JBHKEHUS B TPOCTPAHCTBEY.

ChopmynupoBanHoe B DPI'OC COO TpeboBaHME «YMETh OINEPUPOBATH TOHATHUIME,
PEJIeBaHTHBIX TEOMETPHH Ha yITyOIéHHOM ypoBHE 00ydeHus B 10-11 kiraccax, OTHOCHTCS KO BCeM
COJepXKATeNbHBIM JIMHUSM y4eOHOro Kypca, a (OpMUpOBaHHE JIOTMYECKHX yMEHUH
pacnpezensercs He TOJIbKO M0 COJepKaTeIbHbIM JIMHUSIM, HO U 110 rofam o0yueHus. CoaepxaHue
o0pa3oBaHMsI, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaraM OCBOCHHS (enepanbHOi paboueit
IIPOrpaMMBl, pacpeieaEHHBIM 10 ToJjaM 00y4€eHHUsl, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, NMPUHIMIHAIBLHBIM BOIIpOocaM oOydaroniuecs oOpaliaiuch HEOAHOKPATHO, YTO
MI03BOJISIET OPraHU30BaTh OBJIAJICHUE T€OMETPUUECKUMU ITOHATUSAMHI HaBbIKAMU I10CJIE0BATEIBHO
U TIOCTYyNaTeabHO, ¢ COOMIOEHNEM MPUHIUIIA PEEMCTBEHHOCTH, @ HOBBIC 3HAHUS BKJIIOYaTh B
OOLIYI0 CHUCTEMY I'€OMETPUYECKUX IPEICTABICHUN OOydarolluXcs, paciiupsisi U yniyomss eg,
00pa3ys MPOYHbIE MHO)KECTBEHHBIE CBSI3U.

[Tepexon Kk M3yueHUIO FT€OMETPUH Ha YIITYyOJIEHHOM YPOBHE IO3BOJISIET:

co3garb ycioBus s auddepeHnuanuu  o0ydeHUs, TOCTPOSHUS  WHIWBUIYATbHBIX
00pa3oBaTeIbHbBIX IPOrpamMM, 00eCIeunTh YIITyOIEHHOE U3yUeHUE TeOMETPUH KaK COCTABIISIOIIEH
yaeOHoTo npeamera «MaTteMaTnkay;

HOATOTOBUTH OOYHYAIOLIUXCS K MPOJOKEHUIO M3YUE€HUSI MaTeMaTuKU ¢ Y4EToM BblOOpa Oymyiueit
npodeccun, oOecrednBas MPEEMCTBEHHOCTh MEXIy OOMKMM U IpodeccCHOHAIbHBIM
o0pa3oBaHHEM.

OO0mee 4YMciaO 4YacoB, PEKOMEHAOBAaHHBIX sl HM3y4deHHs] ydyeOHoro kypca «leomerpus» Ha
yrmyOnenHoM ypoBHe - 204 gaca: B 10 kmacce - 102 yaca (3 yaca B Heneno), B 11 kimacce - 102

yaca (3 yaca B HEJIeNIO).

Conepxanne obyuenns B 10 kiacce.

IIpsiMBIE U INIOCKOCTH B IPOCTPAHCTBE.

OcHoBHbBIE TOHATHUSL cTepeoMeTpur. Touka, mpsiMas, IIIOCKOCTh, MpocTpaHcTBO. IloHsTne 06
AKCHOMaTHU4ECKOM ITOCTPOCHUH CTEPEOMETPHUM: AKCUOMBI

CTEPEOMETPHUU U CIIEJICTBUS U3 HUX.

B3aumHOe pacnonokeHHe MpsMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIMECS, IapajlIebHbIE U
cKpeluBaromuecs npsmMele. [IpusHaku ckpelmuBaromuxes npsamsix. [lapamiensHOCTh NPAMBIX U
IJIOCKOCTEW B NMPOCTPAHCTBE: IMApaJUICIbHbBIE NPSMbIE B NPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
OpSMBIX, MApPAJUIEIBHOCT MPSIMOM M IUIOCKOCTH. IlapamienpHoe U LIEHTpallbHOE
IPOEKTHpOBaHue, n3oopaxkeHue ¢Guryp. OCHOBHbIE CBOWCTBA MapajuI€IbHOIO MPOEKTUPOBAHMUS.
N300paxkenne Guryp B mapauieaIbHON MPOEKIMU. YTIJIBI C COHANPABICHHBIMUA CTOPOHAMH, YIOJl
MEXIy NpAMBIMU B IpOocTpaHCTBE. [lapamnenbHOCTh IIOCKOCTEH: NMapauIeNIbHBIE IUIOCKOCTH,
CBOICTBa MapaJIeNbHBIX IIockocTel. [IpocTeiinye npocTpaHCTBEHHbBIE (PUTYPBI HA TUIOCKOCTH:
TETPAdP, MAPAJLIEICIIUTIE, TOCTPOCHUE CECYCHU.



[lepneHauKyIIpHOCTh MPSMOM W IUIOCKOCTH: IEPIEHIUKYJISAPHBIE NPSIMbIE B INPOCTPAHCTBE,
IpsIMBIE TIAPAJIICNIbHBIE U IEPIEHIUKYISPHBIE K INIOCKOCTH, IPHU3HAK IEPIEHIUKYJIAPHOCTU
OpsIMOM M IUIOCKOCTH, T€OpeMa O MNPsAMOM MEPHEeHIUKYISIPHOM IIOCKOCTH. OpTOroHajbHOE
IpoeKTUpoBaHue. IlepneHauKylIssp M HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IUIOCKOCTH,
paccTosiHie OT MPSAMOI J0 IMIIOCKOCTH, MPOEKIU (PUTyphl HA MIOCKOCTh. [lepneHaukynspHOCTh
IJIOCKOCTEW: TMpU3HAK NEPHNEHIUKYISIPHOCTH JBYX IUTOCKocTtel. Teopema o0  Tpéx
NepHEeHAUKYIsApax.

VIl B IPOCTPAHCTBE: YIOJI MEXAY NPAMOU U INIOCKOCTBIO, IBYIPAHHBIN YIOJl, TMHEHHBIN yroil
JIByrpaHHOro ymia. TpéxrpaHHelii W MHOrorpaHHble ymibl. CBOHCTBa IUIOCKMX YIJIOB
MHOTrorpaHHoro ymia. CBoiCTBa IVIOCKMX M JBYI'PAaHHBIX YIVIOB TPEXI'PAaHHOrO yria. Teopembl
KOCHUHYCOB M CHHYCOB JUIsl TPEXTPAHHOIO yIIa.

MHOrorpaHHMKH.

Buabl MHOrOrpaHHHMKOB, pa3BEpPTKa MHOrorpaHHuka. [Ipusma: n-yronpHas npusma, npsmas U
HaKJIOHHasg Mpu3Mbl, OOKOBass M IMOJIHAs NOBEpXHOCTh mpusMbl. llapamnenenunen,
NpsIMOYTOJIBHBIM Napajuienenunes M ero cBoicTBa. Kparuaiimme nyTd Ha NOBEPXHOCTH
MHoOrorpannuka. Teopema Oinepa. [IpoctpanctBennas teopema I[ludaropa. Ilupamuma: n-
yrojibHasl MUpaMuja, IpaBuibHas U yceu€HHas nupamuabl. CBolicTBa péoep U OOKOBBIX IpaHen
npaBWIbHOM nupamubl. [IpaBuibHBIE MHOTOTpaHHMKH: IpaBWJIbHAs NpU3Ma U IMpPaBUIIbHAS
NUpaMuia, paBUIbHAs TPEYTOJIbHAS TUPaMKIa U IPaBUIIbHBIN TeTpasap, KyO. [Ipeacrapnenue o
IIPaBUJIbHBIX MHOIOIPAHHMKAX: OKTA3p, JOAEKAdIP U UKOCAP.

Brbruncnenue »neMEHTOB MHOTOTPaHHUKOB: pEOpa, auaroHanu, ymibl. [lnomanbs OGokoBoi
MOBEPXHOCTHU U MOJIHOM MOBEPXHOCTU MPSMOI IPU3MBIL, IIJIOLIAa/Ib OCHOBaHU, TeopemMa 0 O0KOBOM
MOBEPXHOCTU MpsAMOI mpu3Mbl. [Inomaas G0KOBOM MOBEPXHOCTU U MOBEPXHOCTH MPABUIBHOMN
IApaMUbl, TEOPEMA O IUIOLAAN YCEYEHHON MMPAMHU/IBI.

CuMMeTpus B IPOCTPAHCTBE. DJIEMEHTHl CAMMETPUH NPABUIIbHBIX MHOTOTPAHHUKOB. CUMMeETpus
B [IPaBMJIBHOM MHOTOI'PaHHUKE: CHMMETpPHSI Mapajlieenurnena, CAMMETPHUS TPABUIIbHBIX MIPU3M,
CUMMETPHS PaBUIbHON UPAMU/IBL.

BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE.

[TonsiTus: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOP, JJIMHA HEHYJIEBOI'O BEKTOpPA, BEKTOPHI
KOJIJIMHEApHbIE, COHAINPABICHHbIE W INPOTHUBOIOJIOKHO HAIPABICHHBIE BEKTOPBL. PaBEeHCTBO
BEKTOPOB. JIEHCTBHS C BEKTOPAMHU: CIIOKEHUE U BBIYMTAHME BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOKEHUE BEKTOpa Ha uncio. CBONCTBA CI0KEHUs BEKTOpoB. CBONCTBA YMHOKEHUS
BEKTOpa Ha yncio. [IoHsaTne KoMIuIaHapHble BEKTOPBI. [IpH3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mnapamnenenunena. TeopeMa O pa3ilOKEHHH BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpsimoyronpHas cucrema koopAauHAT B npocTtpaHcTBe. KoopauHars! Bekropa. CBsi3b
MEXJly KOOpAMHATaMU BEKTOpa M KOOpAMHATAMHU TOUEK. Yros Mexay BekTtopamu. CkaisipHoe
IIPOU3BEJCHUE BEKTOPOB.

Conepxanne oO0yuenus B 11 kiacce.

Tena BpameHus.

[ToHsATHS: UIIMHAPHYECKAs TOBEPXHOCTh, KOHUYECKask IOBEPXHOCTb, chepruueckast MOBEpXHOCTb,
oOpasytomue nmopepxHoctel. Tena BpalieHus: HWINHAP, KOHYC, YCEUEHHBINH KOHYC, cdepa, map.
B3aumHoe pacnionoxenue cepbl U IMIOCKOCTH, KacareabHas III0CKOCTh K cdepe. M300paxkeHue
TeJ BpallleHUs Ha IJI0CKOCTU. Pa3BépTka muauHIpa U KoHyca. CuMMeTpus chepsl U mapa.
O6béM. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00bEME NPSIMOYTOIBHOTO
napajenenunena u ciaeacteus u3 He€. OObEM NpsSMOW M HAKIOHHON NPHU3MBI, UIHHIPA,
nupamuibl ¥ KoHyca. O0bEM 11apa U IapoBOro CErMEHTA.

KomOunammu ten BpalieHus: ¥ MHOTOTpaHHHMKOB. [Ipu3Ma, BrMcaHHas B LMJIWHIP, OMHCAHHAs
okoio muimHApa. llepecedenne cdepsl um mapa ¢ 1wiockocThio. Kacanwe miapa u cdepbl



I0CcKOCThIO. [loHATHE MHOTOrpaHHHMKa, OMUCAHHOTO OKOJO cdeprl, chepbl, BIHUCAHHON B
MHOTOTPAaHHUK WJIU TEJIO BPAILCHMUS.

[Inomane MOBEpPXHOCTH UMJIMHIApA, KOHyca, Iuiomans chepsl u e yacrteil. [lomobue B
npocrpanctBe. OTHomeHHe O00BEMOB, TUIOMIANEH TOBEpXHOCTEH MOMOOHBIX  (uryp.
[IpeoOpazoBanue mnomoOusi, romMoTeTHs. PemieHue 3agady Ha IMIIOCKOCTH C HCIIOJIb30BaHUEM
CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceyeHWid MHOTOTPAHHUKOB M TeJl BpallleHHs: CEUeHUs LWIMHApA (MapajuiebHO U
NEPIEHIUKYISIPHO OCH), CEYEHMsI KOHyca (MapajljieIbHOE OCHOBAHUIO M IPOXOASIIEE depes3
BEpILKHY), CEUEHUs IIapa, METOABI IMOCTPOCHUS CEUEHUN: METOH CJIEI0B, METOJ] BHYTPEHHETO
IIPOEKTUPOBAHNUS, METOJI IIEPEHOCA CEKYILEH TIOCKOCTH.

BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE.

Bextopsl B mpoctpancTBe. Omnepauuu HaJl BeKTOpaMu. BeKTopHOE yMHOXXEHHE BEKTOPOB.
CaoiicTBa BEKTOpHOro yMmHOXeHUs. [IpsmoyronpHas cuctemMa KOOpAMHAT B IPOCTPAHCTBE.
Koopnunarsl Bektopa. Pasnoxenue Bekropa nmo 6asucy. KoopanHaTHO-BEKTOpHBIM METOJ HpuU
PELIEHUU TE€OMETPUUECKUX 3a]1au.

JIBH>KeHUS B IPOCTPAHCTBE.

JBuxenust mpoctpancTBa. OTtoOpaxenus. JIBmwkeHus u paBeHCTBO ¢uryp. OOmue cBoiicTBa
JBU>KEHUW. Buapl NBMOKEHUI: MapauleNbHbIA MEPEHOC, IIEHTpPaJbHAasl CUMMETPHS, 3€pKajIbHAs
CUMMETpUS, TOBOPOT BOKPYT mpsimoii. [IpeoOpazoBanus nmogobus. [Ipsmas u cdepa Diinepa.

[IpenmeTHBIe pe3ynbTaThl MO OTAENBHBIM TeMaMm ydeOHoro kypca «leomerpus». K koniy 10
KJj1acca 00y4aroIuics HayuuTcs:

CBOOOHO ONEpPUPOBAaTh OCHOBHBIMH MOHSATHAMH CTEPEOMETPUH MPU PEIICHUH 3a1a4 |
IMMPOBCACHHUU MAaTCMATUUCCKUX paCCY)KHCHHﬁ;

IPUMEHSTh aKCHOMBI CTEPEOMETPHUH U CJIEACTBUS U3 HUX MPH PEIICHUH F€OMETPUUECKUX 3a]1ay;
KJ'IaCCI/I(bI/IHI/IpOBaTI) B3aUMHOC PACIIOJIOKCHHUE TIPAMBIX B MPOCTPAaHCTBE, IJIOCKOCTEN B
IPOCTPAHCTBE, NPSMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;

CBO60)IHO ONCpUpOBaATH NOHATUAMH, CBA3AHHBIMU C YITIaMU B HNPOCTPAHCTBE:

MEXY IPSIMBIMU B IPOCTPAHCTBE, MEXKAY MPSAMON U MIOCKOCTHIO;

CBO60)IHO ONCpUPOBATH MTOHATUAMHU, CBSA3aAHHBIMU C MHOTOI'PaHHUKAMMH, CBO60]1HO paciio3HaBaTb
OCHOBHBIE BHJIbl MHOTOI'PAaHHHUKOB (IIpU3Ma, MUpaMuIa, IPpSMOYTOJIbHBIN Mapauienenumnesn, Kyo);
KJIaCCU(UIIMPOBaTh MHOTOTPAHHMKH, BbIOWpass OCHOBAaHMS Uil KJacCU(UKalUU; CBOOOJHO
OIEepUPOBATH MOHATUSAMH, CBI3aHHBIMU C CEYEHUEM MHOTOI'PAaHHHUKOB IJIOCKOCTHIO;

BBITIOJIHATh TapajuieJIbHOE, IEHTPAJIbHOE W OPTOTOHAIBHOE TMPOEKTUpOBaHUE (uryp Ha
IUIOCKOCTb, BBITIOHATE N300paxKeHus GUryp Ha II0CKOCTH;

CTPOUTH CCYCHHSA MHOIOTPAaHHHUKOB PAa3JIMYHBIMU MCTOAAMMU, BBINIOJIHATH (BI)IHOCHI)IG) IIJIOCKHE
YepPTEkH U3 PUCYHKOB NMPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y;

BBIYUCIIATH 1011 HOBerHOCTeﬁ MHOTI'OI'PaHHHUKOB (HpI/ISMa, HI/IpaMI/I)Ia), rCOMETPUUCCKUX TCII
C IpUMEHeHueM (HopMyIt;

CBO60}IHO OIICPHUPOBATH TMOHATHAMHU: CUMMCETPUA B HNPOCTPAHCTBEC, LHCHTP, OCh U IIJIOCKOCTH
CUMMETPHH, LIEHTP, OCh U TUNIOCKOCTh CHMMETPUU (PUTYPBI;

CBO60,HHO ONCpHUPOBATH IOHATUAMHU, COOTBCTCTBYIOIMMHU BCKTOpaM MW KOOpAWHAaTaM B
IPOCTPAHCTBE;

BBITIOJIHATH HeﬁCTBHﬂ Haa BEKTOpaMu;

pelIaTh 3a/1a4u Ha JJOKa3aTeIbCTBO MaTeMAaTHUECKUX OTHOLICHUH U HaX0XKAEHUE T€OMETPUUECKUX
BCJIIMYHH, MIPUMEHAA U3BCCTHBIC METOABI IMTPH PCUHICHUH MAaTEMAaTHYCCKUX 3aJiad IMOBBIIICHHOI'O0 1
BBICOKOTO YPOBHS CIIOKHOCTH;

NPUMEHATH MIPOCTEHINNE TPOTPAMMHBIEC CPEICTBA U AIEKTPOHHO-KOMMYHHKAI[HOHHBIE CHCTEMBI
IIPU PEUICHUU CTEPEOMETPHUECKUX 3a/1ay;

U3BJIEKaTh, NPEOOpa3OBBIBATh M WHTEPIPETUPOBATH HMH(GOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUrypax, mpeacTaBICHHYIO Ha YepTexkax U pUCYHKaX;



MPUMEHSITH IMOTyYEeHHbIE 3HaHUS Ha TPaKTHKe: CPABHUBATH U aHATIM3UPOBATh peaibHbIE CUTYaLIUH,
NPUMEHATh W3Y4YCHHBIE TOHATHS B  IMIpOLIECCE€ TIOMCKA pEUIeHUs  MaTeMaTHYeCKHU
chopMynupOBaHHOW MPOOJIEMBbI, MOJEIUPOBATh PEAlbHbIE CHUTyallUM Ha $3bIKE T'€OMETPHH,
MCCJIEIOBaTh MOCTPOEHHBIE MOJEIU C HMCIOJB30BAHMEM T'€OMETPUYECKUX TMOHATUM U TEOpPEM,
anmapara anreOpsl, pelaTh MpaKTHUYeCcKue 3a7a4k, CBSI3aHHBIE C HAX0XK/IEHUEM T€OMETPUUYECKUX
BEJINYUH;

MMETh TpEICTaBlieHUs 00 OCHOBHBIX JTamax pa3BUTHUS TEOMETPUU KaK COCTaBHOM YacTu
dbyHIameHTa pa3BUTHS TEXHOJIOTUH.

[IpenmeTHBIC pe3ysbTaThl MO OTACIBHBIM TeMaM ydeOHoro kypca «leomerpus». K xonmy 11
KJj1acca 00y4aroIuics HayuuTcs:

CBOOOJIHO OMNEpUPOBaTh MOHSATHSAMH, CBS3aHHBIMH C LWJIUHAPUYECKOH, KOHHYECKON U
c(epuueckoit TOBEPXHOCTIMHU, OOBSICHATH CIIOCOOBI MTOTYUCHUS;

OTIepUpPOBATh MOHITUSIMHU, CBI3aHHBIMU C TEJaMH BpAIllEHUS: LHUIUHAPOM, KOHYCOM, cepoil u
IapOM;

pacro3HaBarh Tela BpamieHus (IIMHIP, KOHYC, cdepa U map) U 00bICHATH CIIOCOOBI MOMyUeHUs
TEJ BpalllCHHUS;

KJIacCU(UIIUPOBaTh B3aMMHOE pACIONIOKEHUE Cc(hepbl U TUIOCKOCTH; BBIYUCIATH BEIUYHHBI
SJIEMEHTOB MHOTOTPAaHHHKOB ¥ TN BpameHus, OObEMBI W IUIOMAAM MOBEPXHOCTEH
MHOTOTPAHHUKOB U T€JI BPAICHHsI, FEOMETPUUYECKUX Tell C IPUMEHEHNEM (popMyIT;

CBOOO/IHO ONEpUpPOBATh TOHATHUSAMHU, CBSI3AaHHBIMM C KOMOMHALIMSAMU TEJI BpallleHUus U
MHOTOTPAaHHUKOB: MHOTOTPaHHHK, BIIMCAHHBIM B cdepy U OMUCaHHBIA OKkolo cdepsl, chepa,
BIIMCAaHHAsl B MHOTOIPAHHUK WJIM TEJIO BPAILlEHUs;

BBIYUCIISATH COOTHOLIEHUSI MEXIY IUIOIIAAIMU TTOBEpXHOCTEH U 00bEMaMH 1MOI00OHBIX TET;
n300paxarh HM3y4yaemble (UIYpbl, BBIIOIHATH (BBIHOCHBIE) IUIOCKHE YEPTEKU M3 PUCYHKOB
HPOCTBIX 00BEMHBIX (PUTYpP: BHJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TEeJ BpallleHHS;
U3BJIEKaTh,  HMHTEPIPETUPOBATH U npeoOpa3oBbIBaTh  MH(OPMALIKIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX PUTYpaX, MPEACTABICHHYIO Ha YePTEeKaxX U PUCYHKAX;
CBOOOJIHO OIEpPUPOBATh MOHITHEM BEKTOP B IPOCTPAHCTBE;

BBINIOJIHATH OIEpaIuu HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPaBHEHHUEM B IEKapTOBOM CHCTEME KOOPIMHAT;

pelaTh eOMETPUYECKHE 3a/aud Ha BBIYMCICHUE YIIIOB MEXAY MNPSAMBIMH M IUIOCKOCTSMHU,
BBIUMCJIEHUE PACCTOSHUN OT TOYKH JO IJIOCKOCTH, B 1IE€JIOM, Ha IPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOJIA IPU PELIEHUH;

CBOOOJIHO ONIEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C IBUKEHHEM B IIPOCTPAHCTBE, 3HATh CBONCTBA
JBHIKCHMUIA;

BBITMOJHATh W300pa)K€HHsI MHOTOTPAaHHMKOM M TeJl BpallleHUs MpU NapajuleIbHOM IEepeHoce,
LEHTPAJIBHOM CHUMMETpUH, 3€pKaJbHOW CHMMETPUHM, IPU TOBOPOTE BOKPYI IPSAMOH,
npeoOpa3oBaHus MOA00US;

CTPOUTH CEYEHHS MHOTOTPAHHUKOB M TEJI BpAIICHUS: CEUCHUs UWIMHApa (MapajuielbHO U
NEPIEeHIUKYISIPHO OCH), CEYEHMsI KOHyca (MapajljieIbHO€ OCHOBAHHIO M TPOXOAsilee depes
BEpILMHY ), CEYEHUs 11apa;

UCIIONIB30BaTh  METOJBl IMOCTPOEHUSI CEUEHMI: METOJ CIIEJOB, METOJ] BHYTPEHHEro
IIPOEKTUPOBAHHUS, METOJ IIEPEHOCA CEKYIIEN IIII0CKOCTH;

JTOKa3bIBaTh T€OMETPUUECKUE YTBEPIKICHUS;

OPUMEHSTh FeOMETpHUECKUEe (aKThI Ul PEIICHHUS CTEPEOMETPUUYECKUX 3a/a4, PEANoaratonx
HECKOJILKO LIaroB pelIeHus, €CIH YCIOBUS IPUMEHEHHUs 3aJJaHbl B IBHOM U HEABHOH (opMe;
pelaTh 3a/1a4u Ha 10Ka3aTeIbCTBO MAaTEMATUYECKUX OTHOIIEHUH U HAXOXKI€HNE TEOMETPUUECKHUX
BEJIMYUH;

IIPUMEHSTH IIPOrPaAMMHBIE CPEACTBA U IEKTPOHHO-KOMMYHUKAIMOHHBIE CUCTEMBI IIPU PELIEHUN
CTEPEOMETPUUECKHUX 3a/1a4;



IPUMEHSTh TOJY4YEHHbIC 3HAHHMS Ha MpaKTUKE: CpaBHUBATh, AHAJIM3UPOBATh M OLICHUBATh
peanbHble CUTyallud, IPUMEHATh W3yUYEHHBIE MTOHATHUS, TEOPEMBI, CBOMCTBA B IPOLIECCE MTOUCKA
pelleHus: MaTeMaTu4eCcKu chOpMYITUPOBAHHOM TPOOIEMBI, MOJIETHPOBATh peajbHbIe CUTYallUU Ha
A3bIKE T€OMETPHUM, MCCIEN0BaThb MOCTPOCHHBIE MOJENIN C MCIIOJIB30BAHUEM TI'€OMETPUUYECKHUX
NOHATHM M TeopeM, ammapara aireOpbl, peliaTh MpaKkTUUYeCKUe 3ajayl, CBS3aHHBIE C
HAX0XK/ICHUEM I€OMETPUUYECKUX BEJIMUUH;

UMETh IMpEJICTaBlICHUs] 00 OCHOBHBIX JTamax pa3BUTHUS TEOMETPUM KaK COCTABHOW YacTH
dbyHIaMeHTa pa3BUTHS TEXHOJIOTUH.

7.3. PabGouast mporpamMma yueOHOTO Kypca «BeposTHOCTh U cTatucTuka» [losicHuTenpHas 3anmcka.

VY4eOHbIi Kypc «BeposTHOCTh M CTAaTHCTUKA» YIITYOJIEHHOTO YPOBHS SIBISIETCS TPOIODKCHHEM H
pa3BUTHEM OJTHOMMEHHOTO y4eOHOro Kypca yniyOJaEHHOTO ypOBHS Ha YPOBHE CPEeTHETO OOIIero
oOpazoBanmsi. Y4eOHBIH Kypc TMpeaHa3sHayeH [uis (QOpMUpOBaHHA Yy  OOy4aroImuxcs
CTaTHCTUYECKON KYNIbTyphl W IOHUMAHUS POJIM TEOPUH BEPOATHOCTEH KaK MaTeMaTH4eCcKOro
MHCTPYMEHTA JUIsl U3YUYEHUs CIy4alHBIX COOBITHIA, BETMYMH U TponeccoB. [Ipu uzyyennu kypca
000ranaloTCs MPeACTaBICHUS OOYyYaIOIIMXCSl O METOJax HMCCIICIOBaHUS HM3MEHYMBOTO MUPA,
pa3BUBaeTCAd MOHMMAaHWE 3HAYMMOCTH M OOITHOCTH MAareMaTWYeCKHX METOIOB MO3HAHUS KaK
HEOTHEMJIEMOM YaCTH COBPEMEHHOTO €CTECTBEHHO-HAyYHOTO MHUPOBO33PEHUSL.

ConepxaHue yueOHOTo Kypca HalpaBlIeHO Ha 3aKperyieHne 3HaHUM, OTyUYEeHHBIX MPU U3YyYeHUU
Kypca Ha ypOBHE OCHOBHOT'O 00I11er0 00pa30oBaHUsl, U Ha pa3BUTHE NIPEJCTABICHUN O CITy4yalHbIX
BEJIMYMHAX U B3aUMOCBSI35X MEX/ly HUIMHU Ha BaXXHBIX IIPUMEPaX, CKXKEThl KOTOPHIX OYEPITHYTHI
U3 OKpy’Karolero Mupa. B pesynprare y o0yuaromuxcs 10JKHO c(hOpMUPOBATHCS TPEICTABICHNE
0 HauOojee YNMOTPEOUTENBHBIX M OOIIMX MaTeMaTUYeCKHX MOJENSX, HCHONb3YeMbIX s
OIMMMCaHHA AHTPOIIOMETPUUCCKUX U I[CMOFpa(l)I/ILIeCKI/IX BCJINYHH, HOFpCHIHOCTCﬁ B pa3JINYHBIC
poza U3MEepEHHsIX, JUTUTEIbHOCTH O€30TKa3HON PabOThl TEXHUUYECKUX YCTPOHCTB, XapaKTepPUCTUK
MacCOBBIX SIBJIEHHI U INpolieccoB B oOIiecTBe. YueOHbIN Kypc sBisieTcss 0a30i JUIsl OCBOCHHS
BEPOSTHOCTHO-CTaTUCTUYECKUX METOJ0B, HEOOXOAUMBIX CIElHaINCTaM He TOJbKO HHKEHEPHBIX
CHGHH&J’IBHOCTG?I, HO TakKXE COLOUAJIBHBIX W ITICUXOJIOTMYCCKUX, IIOCKOJIBKY COBPCMCHHBIC
00I1eCTBEHHbIE HAyKH B 3HAYUTEIBHOM Mepe MCHONb3YIOT anmnapar aHajau3a OOJbIINX JaHHbIX.
[lenTpanpHyl0 YacTh y4eOHOTO Kypca 3aHUMAeT OOCYXKJEHHE 3aKoHa OOJBIIUX YHCEN -
(byHIaMEHTaIBFHOTO 3aKOHA PUPO/Ibl, UMEIOIIET0 MaTEMaTH4YeCKyI0 (POPMATTU3ALIHIO.

B coorBercTBMM C yKazaHHBIMH IEJIIMH B CTPYKType yueOHOro kypca «BeposTHocTh u
CTaTUCTUKa» Ha YIIYyOJEHHOM YpOBHE BBIJCJIEHbl OCHOBHBIE COJEp)KaTelIbHbIE JIMHUU:
«CiryuaitHble cOOBITHS U BepOATHOCTUY U «CiyyaifHble BETMYMHBI M 3aKOH OOJIBIINX YUCEI».

[ToMUMO OCHOBHBIX JUHUN B Y4eOHBIN KypC BKJIFOUEHBI JJIEMEHThI TEOPHH I'padoB

TEOPUU MHOXKECTB, HEOOXOAMMBIE I MOJTHOLEHHOIO OCBOEHHS MarepHalia JaHHOro y4eOHOro
Kypca 1 CMEXHBIX MaTeMaTHUECKUX YUeOHBIX KypPCOB.

Conepxxanne mnuHUM «CrydyaiiHple COOBITHSI M BEPOSTHOCTU» CIY>KUT OCHOBOM st
(bopMHUpOBaHUS PEICTABICHUHN O paclpeeleHMH BePOITHOCTEH MEX Ty 3HAYCHUAMU CITy4alHBIX
BEIMYMH. BakHYI0 4acTh B 9TOM CONEPIKATECILHON JIMHAN 3aHUMAET U3Yy4YCHUE T€OMETPUIECKOTO
U OMHOMHAJBHOTO paclpeNieleHnii M 3HAKOMCTBO C HMX HEMNPEPbIBHBIMH aHAJOTaMU -
MIOKA3aTEeJIbHBIM ¥ HOPMAJIBHBIM PaCIpEIEICHUSIMH.

Temsl, CBsi3aHHBIE C HENPEPBIBHBIMU CIIy4alHbIMM BEJIMYMHAMU M PACHpPEICICHUSAMU,
aKLUEHTUPYIOT BHHUMaHHE OOydarolMXCs Ha ONUCAHUM U H3yYEHUM CIIydallHbIX SIBJIEHUH C



MOMOIIIbIO HEeMpepbIBHBIX (yHKIUI. OCHOBHOE BHUMAaHHE YIENAETCs IOKa3aTeIbHOMY U
HOpPMaJIbHOMY paclpeieIcHUsIM.

B yuebGHOM Kypce mpemaycMaTpuBaeTCs 03HAKOMUTEIBHOE U3YyUEHHE CBA3H MEXAY CIy4aiHBIMU
BEJIMYMHAMU U OTIMCAHKE STOH CBSA3U C TOMOIIBIO KO PHUIIHEHTA KOPPEIALIUHU U €r0 BHIOOPOYHOTO
aHayora. DTH 2JIEMEHTHI COZIEpPKaHUs Pa3BUBAIOT TeMy «Jluarpammbl paccerMBaHUs», U3YYEHHYIO
Ha YpOBHE OCHOBHOTO OOIIIEro 00pa3oBaHUs, © BO MHOTOM OIMPAIOTCS HA CBEIEHUS U3 KypCOB
anredpbl U TEOMETPHUH.

Emé omuH sneMEHT conepikaHus, KOTOPBIM Ipeajsaraercs Ha O3HAKOMUTEIBHOM YPOBHE -
MOCJIEI0OBATEILHOCT CIIyYalHbIX HE3aBUCUMBIX COOBITHUM, HACTYMAOLUIMX B €IUHUILY BPEMEHHU.
O3HakOMIIEHHE C pacHpeleNieHHeM BEpOSTHOCTEH KOJIMYEeCTBa TAaKUX COOBITUH HOCHUT
Pa3BUBAIOIINI XapaKTep U SIBISIETCA aKTyalbHBIM JIJIs OyylIMX aOUTypHUEHTOB, TOCTYHAIOIINX Ha
y4eOHbIe CTIeUAIbHOCTH, CBSI3aHHBIE C 00IECTBEHHBIMH HAYKaMU, TICUXOJIOTHEH U YIIPABICHUEM.

OOmee 4MCIO YacoB, PEKOMEHIIOBAHHBIX Ui HM3Y4YeHHUs ydeOHoro kypca «BepostHOCTH U

CTaTUCTUKa» Ha yriyOneHHOM ypoBHE - 68 dyacoB: B 10 kimacce - 34 gaca (1 gac B Heaeno), B 11
Kiacce - 34 yaca (1 gac B Hezeno)

Conepxanue ooyuenus B 10 kiacce.

['pad, cs3ubIi rpad, myT B rpade: nukisl u nenu. CreneHb (BaICHTHOCTH) BepIIMHEL [ padol
Ha IUIOCKOCTHU. JlepeBpsi.

Crny4aifHbIe SKCTIEPUMEHTHI (OTIBITHI) U CITy4daifHbIe COOBITHS. DIIEeMEHTapHbIE COOBITUS (MCXOBI).
BeposiTHOCTB citydaifHOro coObITHs. Bau30cTh 4acToThl U BEPOATHOCTH coObITHH. CitydaiiHble
OTIBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMHU.

Onepanu Haja COOBITUSIMHM: T€pecedeHHue, OOBbEIMHEHHE, IMPOTUBOIOJIOKHBIE COOBITHS.
Huarpammsl Ditniepa. opmyra ClIoKeHHs] BEPOSATHOCTEH.

VYcnoBHass BEpPOATHOCTb. YMHOXKECHHE BEPOATHOCTEH. JlepeBO CIy4aiHOIO OKCIIEpUMEHTA.
®dopmyna nonHo# BeposTHocTU. Dopmyna baiieca. HezaBucumeie coObITHS.

bunapHblii ciay4aiiHblii OnbIT (MCTIBITaHUE), yeriex U Heyaada. HezaBucumblie ucnbitanus. Cepust
HE3aBHCHMBIX UCIBITAaHUH 710 TiepBoro ycnexa. [lepecranoBku u paxropuan. Yucao coueTaHui.
Tpeyronsauk [Tackans. ®opmyna 6uHoma HeroToHa.

Cepus He3aBUCHMBIX UcnibITaHui bepHynnu. CiydaiiHbli BHIOOP U3 KOHEUHOM COBOKYTTHOCTH.
Crnyuaiinas BenuuuHa. Pacnpenenenue BepostHocTell. J(marpamMma pacnpenenenus. Onepanuu
HaJ| CIy4YalHbIMU BeIMYMHAMHU. buHapHas ciaydailiHas BenuuuHa. [Ipumeps! pacnipeneneHuii, B
TOM YHCJIE TEOMETPUYECKOE U OMHOMHAIILHOE.

Conepxanue oOyuyenus B 11 kiacce.

CoBMeCTHOE pacipeiesieHUE ABYX CIy4alHbIX BEIUYMH. He3aBuCcuMBbIE CIydailHbIe BETUYUHBI.
Maremarudeckoe OXXHMJaHHE CIy4aiiHOW BenMuuHBbI (pacmpenenenusi). [Ipumepsl mpUMeHEHUS
MaTEeMaTHYEeCKOTO OXHJJIaHMs (CTpaxoBaHHE, JoTepes). MaTemarndeckoe OXHJAaHue OWHApHON
CIly4alHOM  BEIMYMHBI. MaremaTudeckoe OXHWJAHUE CYMMBl  CIyYalHBIX  BEJIMYHH.
Maremartnueckoe 0XHaHie TEOMETPUIECKOr0 U OMHOMHMAIILHOTO pacrpeaeaeHui.

Jucnepcuss U CTaHIAPTHOE OTKJIOHEHHE CIydallHOW BelMMUMHBI (pacmpeneneHusi). [ucnepcus
OMHapHOM cilyd4allHON BelMMYMHBI. Maremaruyeckoe OXHJaHWE IMPOU3BENEHUS M AMCIIEPCHS
CYMMbl HE3aBUCHUMBIX CIIy4alHbIX BeNW4MH. Jlucrmepcuss M CTaHJApPTHOE OTKJIOHEHHE
OMHOMHUANBHOTO pacnpezeneHus. Jucnepcus M CTaHAApTHOE OTKIOHEHHE I'€OMETPUYECKOTrO
pacnpeneneHusl.

HepaBenctBo YeOnrmeBa. Teopema YeOwimeBa. Teopema bepnymau. 3akoH OONBIIMX YHCEN.
Br16opounslit MeTox uccnenoBanuid. Beroopounsie xapaktepuctuku. OeHUBaHHE BEPOSITHOCTH




COOBITHSI TTO BHIOOPOYHBIM JaHHBIM. [IpoBepka mpocTEHIIMX TUIOTE3 C MOMOIIBI0 M3YyUYEHHBIX
pacrpeneiaeHui.

HenpepriBuble ciyuaiinple BenuuuHbl. [lpumepsl. DyHKIUS MJIOTHOCTH BEPOSITHOCTH
pacnpenencHus. PaBHOMEpHOE pacnpesieieHHe W €ro CBONCTBA. 3ajayd, MNPUBOASAIINE K
MOKa3aTeIbHOMY paclpe/elieHnIo. 3ajad, NPUBOASIINE K HOPMAJbHOMY paclpeieseHUIo.
OYHKIMS TUIOTHOCTH BEPOSTHOCTU IOKA3aTENBHOTO pachpeneieHus, (QyHKIUS TUIOTHOCTH
BEpOSTHOCTH HOPMaJbHOTO pacnpeneneHus. DyHKIUS IUIOTHOCTH U CBOMCTBa HOPMAIbHOTO
pacpeieneHusl.

[TocrnenoBaTebHOCT,  ONMHOYHBIX  HE3aBUCHMBIX  COOBITUH. 3ajaud, MNPUBOIAIIME K
pacnpenenenuto [lyaccona.

KoBapmarust nByx cinydaiiHplx BenuduH. Kosddumuent nuHeitno xoppensmuu. CoBMECTHbBIC
HAOMIONEHUsT JBYX BENWYWH. BwiOopouHbld Kod(duimMeHT koppenmsiuu. Paznwunme Mexmy
JIMHEMHON CBSI3bI0 M MNPUYMHHO-CJICACTBEHHOW CBsA3bIO. JIMHEHHass perpeccusi, METO
HAaWMEHBIIINX KBAJIPaTOB.

[IpeameTHBIC Pe3yNbTATHI IO OTACIBHBIM TEMaM Y4eOHOTO Kypca «BeposSTHOCTh M CTaTHCTHKAY.
K konmy 10 kiacca oOydaronuiicss HayYnuTCs:

CBOOOHO OTNEpUPOBaTh MOHATHAMH: Tpad, MIOCKUNA Tpad, CBA3HBINA Tpad, myTh B Tpade, 1emb,
LUK, I€PEBO, CTENICHb BEPILUHBI, IEPEBO CIYYaHOI0 HKCIIEPUMEHTA;

CBOOOJIHO ONEPUPOBATH MOHATUSAMU: CIy4YalHBIM AKCHEPUMEHT (ONBIT), Cly4ailHOe cOoObITHE,
3JIEMEHTapHOE CllyyaiiHoe CcOOBITHE (SJIEMEHTApHBI MCXOM) CIy4alHOIo OIbITa, HAXOIAUTh
BEPOSTHOCTH COOBITHI B OIIBITaX C PABHOBO3MO)KHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU;

HaXOAUTh U (POpPMYIMPOBaTh COOBITHS: IiepeceueHre, 00beIUHEHNE JaHHbBIX COOBITUH, COOBITHE,
IIPOTUBOIOJIOKHOE JTAaHHOMY, MCIIOJIb30BaTh AMArpaMMbl Jiliiepa, KOOPIAMHATHYIO MPAMYIO JJIs
peleHus 3a1ad, Mojb30BaThCsl (HOPMYINOH CIIOKEHHs BEpOATHOCTEH Ui BEpOATHOCTEH ABYX M
TpeX CIy4YalHbBIX COOBITHIA;

OIEpUPOBaTh MOHATUSAMU: YCIOBHAs BEPOSTHOCTb, YMHOXKEHHE BEPOSATHOCTEH, HE3aBHUCHMBbIE
COOBITHSI, AEPEBO CIYy4YalHOTO JIKCIEPUMEHTA, HAXOAUTh BEPOSTHOCTU COOBITUH C MOMOUIbIO
IpaBUiIa YMHOKEHHMS, JepeBa CIIy4aifHOTO OTBITA, UCIIOJIb30BaTh ()OPMYITy MOJTHON BEPOSITHOCTH,
dbopmyny baiieca nipu pemeHun 3aad, onpeaessiTh HE3aBUCUMOCTh COOBITUM 10 opMysie U 1o
OpraHM3alK CIy4allHOTO YKCIIEPUMEHTA;

IPUMEHSTh M3YyYEHHbIE KOMOMHATOPHbIE (DOPMYJIbI JUIsl MEPEUYHCIEHUSI JIEMEHTOB MHOXECTB,
AJIEMEHTAPHBIX COOBITHI CITy4aifHOTO OIBITa, PEIIeHUs 3a/1a4 110 TEOPUU BEPOSATHOCTEH;
CBOOOJIHO OTIEpUPOBATh NOHATUAMU: OMHAPHBIN CITy4YailHBIN ONBIT (MCIIBITAHKE), YCIIEX U HEy/laua,
HE3aBUCUMBIE HCIBITAHUS, CEpUs HCHBITAaHWH, HAXOAUTh BEPOSTHOCTH COOBITHH: B Cepuu
UCIBITAaHUN [0 MEPBOrO ycClexa, B CEpUU HCIBITAaHUNA bepHymiu, B OmbITE, CBA3aHHOM CO
CJIy4aifHbIM BBIOOPOM U3 KOHEYHOH COBOKYIHOCTH;

CBOOOJIHO OMNEpUPOBaTh TMOHATHSMHU: Cly4yaiiHas BEJNWYHMHA, PACHpeleeHHe BEpOSTHOCTEH,
JyarpaMma pacnpezeneHus, OuHapHas ciydyaiiHas BeJIHMYMHA, TeOMEeTpUYecKoe, OMHOMHAIBHOE
pacrpeneneHue.

[IpenmeTHBIE pe3yabTaThl MO OTAEIBHBIM TEMaM Y4eOHOTo Kypca « BeposTHOCTh U CTaTUCTHKAY.
K xoniy 11 kiacca oOyvaromuiicss HayYuTCs:

OIIEPUPOBATH MOHATUAMU: COBMECTHOE PACIIPEICIICHUE IBYX CIIy4alHbIX BEJIMYUH, UCIIOJIb30BATh
TabIUILy COBMECTHOTO paclpeIeIeHUs IByX CIIy4YailHbIX BEJIMUMH U1 BBIICICHUS pacipeiesieHus
Ka)KJI0M BEJIMYMHBI, ONPEACIICHUS HE3aBUCUMOCTH CIIy4aiHbIX BEJIUYMH;

CBOOOJIHO OMNEpUPOBaTh IMOHSATHEM MAaTEMAaTHYECKOTO OXHUIAHUS CIy4ailHOW BEJIMYMHBI
(pacnpenenenus), MPUMEHATh CBOMCTBA MAaTEMATUYECKOIO OXHUAAHUSA IPU PELICHUH 3a]ad,
BBIUHCIISATH MATEMaTUYECKOE OXKUaHNEe OMHOMUAJIBLHOTO U T€OMETPUUECKOTO pacpeiesieHu;
CBOOOZHO OINEpPUPOBaTh TMOHATHSAMHU: TUCIIEPCHUSA, CTAHIAPTHOE OTKIOHEHUE CllydailHOM
BEJIMYMHBI, MPUMEHATh CBOMCTBA JUCIEPCUM CIy4YalHON BETUYMHBI (pacmpeneNeHus) Ipu



pEeLICHUH 3a/lad, BBIYMCIATH AUCHEPCUI0 U CTAHJAPTHOE OTKJIOHEHUE TIE€OMETPUYECKOro MU
OMHOMUAJIBHOTO PacpeeIICHUN;
BBIUHUCIIATh BHIOOPOYHBIE XAPAKTEPUCTUKH IO JaHHOW BBIOOPKE M OLIEHUBATh XapaKTEPUCTHKU
TCHEpaJbHOW COBOKYIHOCTH JaHHBIX 10 BBIOOPOYHBIM XapakTepucThkaMm. OleHuBaTh
BEPOSTHOCTH COOBITUH U TNPOBEPATh MNPOCTEHIINE CTATUCTMYECKUE TUIOTE3bI, IOJb3YACh
HN3YyUYCHHBIMHU PACHPCACICHUAMMU.
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