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MOSACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa n Hauaida MaTeMaTHUYEeCKOTO
aHanm3a» 0azoBoro ypoBHs i oOydaroruxcst 10 —11 kmaccoB paspaborana Ha
ocHoBe denepanbHOro TOCyIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C YYE€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 0OECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTb OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

Pabouas mporpamma yueOHoro kypca «I'eomerpus» 6a3oBOro ypoBHS AJis
oOyuaromuxcst 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
rOCyJIapCTBEHHOI'0 00pa30BaTEIbHOrO CTaHAApTa CPEAHEro oOIIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWM, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAJUIUNA POCCUUCKOTO 0Opa3oBaHUSI.
Peanuzarus mporpaMmbsl 00€CIIEUUBAET OBJIAJICHUE KIIIOUEBHIMU KOMIIETCHIUSMH,
COCTaBISIONIMMH OCHOBY [IJIi CaMOpa3BUTHSL M HEMPEpPHIBHOTO 00pa3oBaHUs,
LEJIOCTHOCTh OOLIEKYJIBTYpPHOTO, JUYHOCTHOTO W IO3HABATEIbHOIO pPa3BUTHUS
JUYHOCTH 00YYarOIIUXCS.

Pabouas mporpamma y4deOHOro Kypca «BepoATHOCTb M CTAaTHUCTHKa» 0a30BOr0O
ypoBHs qis  oOydaromuxcs 10 —11 xkmaccoB pa3paboraHa Ha OCHOBE
denepabHOTO TOCYAAPCTBEHHOTO 00pa30BaTENbHOIO CTaHIApPTa CPEIHEro
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
NPEAbABISIEMBIX K MaTeMaTUUYECKOMY OOpa30BaHUIO, U TPAJULIMA POCCUICKOTO
oOpazoBanus. Peanmuzanus mporpaMMbl OOE€CEUMBAET OBJAJCHUE KIFOUEBBIMU
KOMIETEHIMSIMH, COCTABJISIOIIMMH OCHOBY JJISi CAMOPA3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHusl, LIEIOCTHOCTh OOIIEKYJIBTYPHOTO, IMYHOCTHOTO M MO3HABATEIBHOTO
pa3BUTHS TMYHOCTU O0YUAIOIIUXCSI

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa v Hayana MareMaTHYECKOTO aHalu3a» SIBISETCS OJHUM U3
HamOoJiee 3HAYMMBIX B MPOrpaMME CTapuIed IIKOJbI, MOCKOJbKY, C OJIHOM
CTOPOHBI, OH OOecleuynBaeT HHCTPYMEHTAJIbHYI0 0a3zy [ H3yueHHus BcCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYrod CTOPOHBI, (POPMHUPYET JOTHUYECKOe U
abCTpakTHOE MBIIUICHUE YyYalluXcs Ha YpOBHE, HEOOXOAMMOM JJisi OCBOEHUS
KypcoB HUH(pOpPMAaTHKH, OOILECTBO3HAHUS, WCTOPUU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca y4alllhecsl OBJAJEBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOU
HAyKH, KoTopas (GOpMyJIHPYET CBOU JTOCTHKEHHUSI B MaTeMaTHUECKOH opme.



Kypc anreOpsl 1 Hayasm MaTeMaTHYeCKOTO aHAIM3a 3aKJIabIBAET OCHOBY AJIS
YCIICITHOTO OBJIAJCHUS 3aKOHAMHU (U3UKH, XUMUHU, OHOJOTUH, TOHUMAaHUS
OCHOBHBIX TEHJICHIUWA SKOHOMUKH U OOILIECTBEHHOW JKM3HH, IO3BOJISIET
OPUEHTHPOBATHCSI B COBPEMEHHBIX LIU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOJIb30BAaTh UX B MOBCEAHEBHOM >KM3HHU. B Toxke Bpemsi oBlafieHHE
aOCTpaKTHBIMH M JIOTHYECKHM CTPOTMMH MAaT€MAaTHYECKHUMH KOHCTPYKLIHSAMHU
pa3BUBaET YMEHHE HAXOJHUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH
YTBEPKACHMSI, UCIIOJIb30BATh 0000IIEHNE U KOHKPETH3aLUI0, abCTparupoBaHue U
aHaJIOTHI0, (OPMUPYET KPEaTUBHOE M KPUTHUECKOE MBIIIIEHUE. B Xone usyueHus
anreOppl M HayaJl MaTeMaTHYEeCKOro aHajlu3a B CTaplledl IIKOJE Yydalluecs
NOJIYYalOT HOBBIM OMNBIT PEIIEHUS MNPUKIAAHBIX 33J1ad, CaMOCTOSATEIbHOIO
NOCTPOEHUSI MAaTEMaTUYECKUX MOJIEJIEH peaNbHbIX CUTYyalluil M HHTEpIpEeTaluu
NOJIYYCHHBIX ~ pEUICHUM, 3HAKOMATCA C  IpUMEpPAaMM  MaT€MaTHYECKHX
3aKOHOMEpPHOCTEM B MPHUPOJNE, HAYKE M B MCKYCCTBE, C BBIIAIOIIMMUCS
MaTEMaTUYECKUMH OTKPBITUSIMHU U UX aBTOpPaMH.

Kypc oOnagaeT 3HAYMTEIbHBIM BOCHUTATENIBHBIM IMOTEHUMAJIOM, KOTOPBIHA
peanusyercsl Kak depe3 y4eOHBIM Marepuall, crocoOCTBYIONIUN (HOpMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHHs, TaK W dYepe3 crneuuduky ydeOHON AedaTenbHOCTH,
TpeOyroen CaMOCTOSITEIILHOCTH, aKKypaTHOCTH, IIPOJIOJKATEIbHOM
KOHLIEHTPAllMi BHUMaHHS U OTBETCTBEHHOCTH 32 MOJYYEHHBIN pe3ynbTar.

B ocHoBe MeToguku OOydeHHs] anredpe M HadajlaM MaTeMaTHYECKOTO
aHaJln3a JISKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEeHHUS.

CrpykTypa Kypca «Anredpa 1 Hayajla MaTeMaTHUYECKOTO aHaIN3a» BKIIIOYAET
CIIEIYIOLIUE COJEPKATEIbHO-METOANYECKUE JIMHUNA: «YHcna M BBIYHUCICHUSY,
«Dynkuuu  u - rpadpuku», «YpaBHEHUsT U HepaBeHCTBa», «Hauana
MaTEeMaTUYeCcKoro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE
COJIEPKATEIIbHO-METOIMUECKUE JIMHUM HW3Y4aroTCsd Ha NPOTSHKEHWH [JBYX JIET
oOyueHusl B CTaplueil 1IKoJie, €CTECTBEHHO JOMOJHSSA ApYr Apyra M MOCTENEHHO
HACBIIIAsCh HOBBIMH TE€MaMH M  pazaenamu. JlaHHBII Kypc — sBisieTcs
WHTErPATUBHBIM, TOCKOJIbKY OOBEIUHSET B ce0e COoJepKaHHE HECKOJIbKHX
MaTEeMaTUYECKUX JUCIUIUIMH: aredpa, TPUrOHOMETPHSI, MAaTEMaTUUYECKUI aHaAIN3,
Teopusi MHOXkecTB U JAp. [lo Mepe Toro kak ywariuecs OBIafeBalOT BcE Oosee
IMIMPOKUM MATEMAaTUYECKUM aliapaToM, Y HUX MOCJIEI0BaTEIbHO (OPMUpPYETCS U
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKyl0 MOJIeJb peajJbHOM
CUTyalluM, TPUMEHSATh 3HAHUA, NOJyYeHHbIE B Kypce «Airedpa W Haudana
MaTEeMaTHYECKOTO aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYITHPOBAHHON
MaTeMaTUYECKOM 3aJ1a4uM, a 3aTEM UHTEPIIPETUPOBATH MOJYyUYEHHBIN PE3yJIbTaT.

CopepxarenpHo-MeTOAUYECKasl JIMHUA «YUuCina M BBIYMCICHHS» 3aBEpLIACT
(dbopMHpOBaHUE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO



HA4YaTO B OCHOBHOW Imikoyie. B crapmieii mkoie oco6oe BHUMAaHHE YAETSETCS
(GOpMUPOBAHNIO TPOYHBIX BBHIYUCIUTENBHBIX HABBIKOB, BKIIOYAIOMIMX B ceOs
UCIIONb30BAaHUE PA3NUYHBIX (OPM 3amuCH JACHCTBUTENBHOTO YHCTA, YMEHHUE
pallMOHAJIBHO BBINOJHATE JEHCTBHA C HUMH, JenaTb IPUKUIKY, OLICHUBATH
pesynbrar. OOyyarouiyecs: NOJy4YaroT HABBIKM NPUOIMKEHHBIX BBIYMCICHU,
BBITIOJIHCHUS JICWCTBHM C YHCIaMH, 3alMCAHHBIMA B CTaHAAPTHOW Qopme,
WCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIOBBIX BBIPAKECHUM.

JInausa «YpaBHEHUS M HEPABEHCTBA» PEAIU3YETCS Ha IPOTSHKEHUU BCETO
oOyueHusi B CTaplield IIKOJE, IOCKOJIbKY B KaXJOM pazJiele MpOorpaMMbl
IPEIyCMOTPEHO PELICHHE COOTBETCTBYIOLIMX 3a1ad. OOydaromuecs OBIIAJEBAIOT
Pa3IMYHBIMA METOAAMHM PELICHUs LEbIX, PAlUOHAJIBHBIX, HPPALUOHAIBHBIX,
MOKA3aTeNIbHbIX, JIOTApU(PMHUYECKUX UM  TPUTOHOMETPUYECKHX  YpABHEHUH,
HEPABEHCTB U UX cucTeM. [loirydeHHbIe yMEHUs UCTIOJIB3YIOTCS IIPU UCCIIEA0BAaHUN
(GYHKIMI ¢ NOMOUIbIO MPOU3BOJHON, PEIICHUU MPUKIAJHBIX 3a/Jad W 3a/1ad Ha
HaxXOXXJEHUE HauOONBIIMX W HAUMEHbIIMX 3HaYeHUud (QyHkouu. JlanHas
collepKaTellbHasl JIMHHUS BKJIIOYaeT B ce0s Takke (QOpMUpPOBaHUE YMEHUI
BBINIOJIHATh Pacy€Thl MO (opmyrnam, MNpeoOpa3oBaHUs UENbIX, pPalUOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKECHHUM, a TaKXKe BBIPAXKECHUH,
COJEpKallMX CTENEHU U JiorapuMbl. bnaronaps u3ydeHHIO anredpanyeckoro
Marepuajia  MPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTPAKTHOIO MBIIIEHUS Yy4aluxcs, (OPMHUPYIOTCS HAaBbIKA JIE€TyKTUBHBIX
paccyxaeHudd, pabOTbl €  CHUMBOJbHBIMU  (QopMamu, MPEICTaBICHUS
3aKOHOMEpPHOCTEH M 3aBUCHMOCTEM B BHJI€ PaBEHCTB W HepaBeHCTB. Auredpa
npegiaraeT 3(QQPEKTUBHbIE HWHCTPYMEHTBI JJIsl PELICHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HAIJISIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKAa HAYKH.

ConepxxarenpHo-MeTOIMUecKass JHHUS «DYHKIUM U TpaduKu» TECHO
IIEPEIIETACTCs C APYTUMH JIMHUAMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a1a€T
MOCJIEN0BATENBHOCTD W3YYECHHUS MaTrepuaa. N3yuenne CTEIEHHOMU,
MOKa3aTeJIbHOM, JJOrapuPMUUYECKOl 1 TPUTOHOMETPUUYECKUX (DYHKIIMI, UX CBOMCTB
U rpadMKoOB, UCIOJIb30BaHUE (PYHKIUHN U1 pelieHus 3a7ad U3 APYTHX YYEOHBIX
IIPEAMETOB U PEAJIbHOM KU3HU TECHO CBA3AHO KAK C MATEMATUYECKUM AHAIU30M,
TaK W C pElIeHHEeM ypaBHEHUN M HepaBeHCTB. [Ipu 3TOM OonblIOe BHUMAaHHE
yaensercss (GOPMUPOBAHUIO YMEHHMS BbIpaXaTh (POpMyJlaMU 3aBUCUMOCTH MEKIY
pa3IMYHBIMM BEJIMYMHAMH, HCCIENOBATh TMOJYyYEeHHbIE (YHKUIUU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaepKaTeIbHON JTUHUN HAIlEJICH Ha Pa3BUTHE YMECHHM
YU HaBBIKOB, II03BOJLIIOIIMX BBIPAXKATH 3aBUCUMOCTHM MEXIY BEJIMYMHAMHU B
paznuyHOi ¢dopMe: aHATUTHYECKOH, rpaduueckoir u crmoBecHo. Ero m3yuenwue



CIIOCOOCTBYET PA3BUTHIO AITOPUTMHUYECKOTO MBINIJICHUS, CIOCOOHOCTH K
00O0OIICHUIO M KOHKPETU3AllMH, UCTIOIb30BAHUIO aHAIOTHH.

CopnepxxarenpHast nuHus «Hadama MareMaTwdeckoro aHaim3ay TMO3BOJSIET
CYIIECTBEHHO PACHIMPUTh KPYT KaK MaTeMaTUYECKUX, TaK W MPHUKIAJHBIX 3ajad,
JOCTYIHBIX OOYYAIOMIMMCSI, Y KOTOPBIX MOSBIISETCSI BO3MOXXHOCTh UCCIIEIOBATh U
CTpouTh Tpaduku (PyHKIUH, ONpeAesITh WX HAWOONBIINE W HAWNMEHBIIHEC
3HAYCHUS, BBIYUCIITH TUIOMAAn (Guryp m oObEMBI TEJ, HAXOAWTh CKOPOCTH H
yCKOpeHHus1 TporeccoB. JlaHHas conaepikareibHas JIMHUA OTKPHIBACT HOBBIC
BO3MOXXHOCTH TIOCTPOSHHUSI MaTeMaTHYeCKHX MOJENEH peaabHBIX CHUTYalluH,
HAXOXKJICHUS HAWIYYIIEro PEIICHUs B MPHUKIATHBIX, B TOM YHCIE COIHaIbHO-
HIKOHOMHUYECKHUX, 3aJadyax. 3HAKOMCTBO C OCHOBAaMH MaTeMaTHYECKOTO aHajIu3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (hOPMaAJILHO-JIOTUYECKOTO U KPEATUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pacloO3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHHUKe U HckycctBe. OOydaromuecs Y3HAIOT O
BBIJIAIONTUXCSI PE3ynbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTHKH Kak
HAyKH, ¥ UX aBTOpax.

CopeprkaTeabHO-MEeTOANYecKas TMHUS «MHOXECTBa 1 JIOTHKa» B OCHOBHOM
MOCBSIIIIEHA  JJIEMEHTaM  TEOpUU  MHOXKECTB.  Te0peTHKO-MHOKECTBEHHbBIC
MPEICTABIICHUS TTPOHU3BIBAIOT BECh KYpPC HIKOJIBHOM MaTeMAaTUKU W Tpeaiaralor
HanOoJIee YHUBEPCAIBHBIN S3BIK, O0OBEAUHSIIOMNNA BCE pa3Ieiibl MAaTEMaTHKA U €€
MIPWIOKEHUH, OHH CBS3BIBAIOT Pa3HbIC MATEeMAaTHYECCKUE AUCITUIUIHHBI B €IUHOE
nenoe. [loaToMy BakHO JaTh BO3MOXKHOCTH IIKOJIBHHKY MOHUMATh TEOPETHUKO-
MHOKECTBEHHBIM SI3bIK COBPEMEHHON MaTEeMaTUKH M HCIOJIb30BaTh €ro s
BBIPKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa m Havama MaTeMaTHYECKOTO aHAN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMaTHYECKOTO  MOJCIHUPOBAHUS, KOTOPBHIC IPU3BAHBI
chopMHPOBATh HABBIKU MTOCTPOEHUSI MOJICNICH peaTbHbIX CUTYAIlUi, UCCIICTOBAHUS
TUX MOJENIe C MOMOIIbIO ammapara aiareOpbl U MaTeMaTHYeCKOTO aHaiu3a U
WHTEPIPETAUNA TIOJYUYCHHBIX PE3yNbTaToB. Takue 3aaHusl BIUIETCHBI B Ka)KIbIH
U3 pa3/eNioB MPOrPaMMBbI, IOCKOJIBKY BECh MaTepHall Kypca MHUPOKO UCIOIb3YEeTCs
JUTSL peIIeHUs IPUKIAIHBIX 3a1ad. [Ipu permeHnn peaqbHbIX MPaKTHYEeCKUX 3aaad
ydaiyecss pa3BUBAIOT HAOIIOAATEIHLHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, MCIOJIB30BATh AHAIOTHIO, 0000IATh M KOHKPETH3UPOBATH
npobiemy. JlesaTeabHOCTh MO (POPMUPOBAHHUIO HABBIKOB PEIICHUS MPHUKIATHBIX
3aJa4 OpraHM3yeTCs B MPOIECCe M3YUCHHUs BCEX TeM Kypca «Anrebpa w Hayana
MaTEMaTUYECKOTO aHaTTU3ay.

BaxxHocTh yueOHOTO Kypca TeOMETpUM Ha YPOBHE CpEIHEro OOIIero
oOpazoBaHus OOYCJIOBJEHA MPAKTUYECKOW 3HAYMMOCTBHIO METalpeAMETHBIX U
MPEIMETHBIX PE3yJIbTaTOB OOyYEeHHsS] TE€OMETPUU B HANPABJICHHUH JIMYHOCTHOTO



pa3BuTus oOydarommxcs, (HopMHpoBaHUS (YHKIMOHAIBHOW MaTEeMaTHYE€CKOU
TPaMOTHOCTH, U3YYEHHUS APYTUX yUYEOHBIX AUCUUILINH. PazButue y oOydarommxcs
MPABWIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH T€OMETPHUECKHUX
aOCTpaKIMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOIO, XapaKTepe OTPaKECHUS
MaTEeMaTUYeCKOM HAyKOW SIBJICHUH M MPOIECCOB pEaJbHOTO MHUpPA, MeECTe
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMAaTHYECKOTO MOJECITUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yUYalllMXCcsl, a TaKKe KauyeCTB MbIIUICHUS, HEOOXOAMMBIX JUIsl aJamnTaliu B
COBPEMEHHOM OOIIIECTBE.

['eoMeTpust sBisieTCS OJAHUM U3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHUs, Tak Kak o0OecrmeyrBaeT BO3MOXKHOCTh H3YYECHHS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMpPaBICHHOCTH, TaK M TYMaHUTAPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHHUU OOydaroIIMMHMCS
HNOHSTUWHBIX OCHOB T€OMETPUU U IOCTPOECHUH LIEMOYKHU JIOTHUECKUX YTBEPKICHUN
B XOJI€ pCIICHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATH M OMPOBEPraTh
TUMOTE3bl HETOCPEICTBEHHO HCIONB3YIOTCA TMPH PEIICHUH 3a]a4 €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (DU3HUKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTsAX AESITEeNbHOCTU uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHHM U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaKEHHUS OKPYXAIOIIEr0 MHpA, YCIOBHE YCIEIIHOTO TMO3HAHWS W AKTUBHOTO
npeoOpa3oBaHusl  JAEUCTBUTEIBHOCTH.  OmnepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHSAET pa3Hble BUABI y4EeOHOM U TPYIOBOM NE€ATEIHLHOCTH,
SBIISIETCS OJAHMM M3 TNPO(PECCHOHANIBHO BAXKHBIX KAdyecTB, MOATOMY aKTyallbHa
3amadya (GOpPMUPOBAHUS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
pPa3HOBUAHOCTH OOpA3HOTO MBIIUICHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJIFOTOBKE K MPAKTUYECKON JAESITETbHOCTU IO MHOTUM HalpaBJICHUSIM.

[lenp ocBoeHus mporpaMmbl ydueOHOro kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE 00yueHus — 00IIeo0pa3oBaTelibHOE U OOLIEKYJIbTYpHOE pPa3BUTHE
oOydarommxcss  4yepe3  oOecriedeHHe  BO3MOXKHOCTH  MpUOOpETeHus U
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKMX 3HAHMM W  JEHUCTBUM,
CHelM(PHUUHBIX T€OMETPUH, BOZMOKHOCTH YCIICITHOTO MPOAOHKEHUS 00pa30BaHUsI
0 CIIEUATBHOCTSIM, HE CBA3aHHBIM C MPUKJIAJHBIM HCIIOIb30BaHUEM T'€OMETPHUH.

[IporpaMmMa 1o reoMeTpur Ha 0a30BOM YpOBHE TIpeqHA3HAUYCHA ISt
00yJarouXxcs CPeIHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUH
Ha YPOBHE OCHOBHOTO 001Iero obpazoBanus. Takum oOpazoM, oOydaromuecs: Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOIIME MAT€MaTHYECKHUE YMEHHS, CBSI3aHHbIC
CO cHenu(puKol reoMeTpur W HEOOXOAMMBIE [UJISl JKM3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTH M3YYHTh T€OMETPHUIO OoJjee



IyOOKO, €CJIM B JAJTbHEHIIEM BO3HHKHET HEOOXOIWMOCTh B T€OMETPHUUYECKHUX
3HAHHIX B MPOGECCHOHATBHON MEATEITLHOCTH.

JlocTikeHne 1eTd OCBOCHHS TPOTPpaMMbl 00ECIIEUMBACTCS PpEIICHUEM
COOTBETCTBYIOIIMX 3amad. lIpuopureTHbIMM 3aJayaMHd  OCBOEHHS  Kypca
«I"'eometpun» Ha 6a3oBoM ypoBHEe B 10—11 kiaccax sBisitoTCS:

e (opmMupoBaHuEe mNpEACTAaBICHUS O TEOMETPUM KaK dYacTH MHPOBOH

KYJBTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHue NpeACTaBICHUS O MHOTOTPAHHUKAX W TeJlaX BpalleHUs
KaK O BOKHEHIIMX MAaTEMATHYECKUX MOJEIAX, MO3BOJSIONIUX OMHUCHIBAThH
Y U3y4aTh Pa3HbIE SIBJICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHme yMEHHsS pacmo3HaBaTh Ha YEPTEkKax, MOACISIX U B
pealbHOM MHUPE MHOTOTPAHHUKH U TeJIa BPAILICHHUS;

e OBJAJCHUE METOJAMH PEIICHMS 3aJlady Ha MOCTPOCHHS Ha M300paKEHUSIX
IPOCTPAHCTBEHHBIX (PUTYD;

e (QopMHUpOBaHHUE YMEHHUS OMNEPUPOBATH OCHOBHBIMH TOHATHSIMU O
MHOTOTPaHHUKAX U TeJlaX BPAIICHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHHE  QJITOPUTMAaMU  PEIICHUS  OCHOBHBIX  THUIIOB  3ajad;
dbopMHUpoBaHHE yYMEHHUS  MPOBOJUTH  HECJOXKHBIE  JIOKAa3aTelIbHbIC
paccyX IeHus B XOJAE PEIICHHS CTEPEOMETPHYECKHX 3ajlad M 3aJay C
MPAKTUYECKUM COJIEPKAaHUEM;

e pa3BUTHUE MHTEJJIEKTYaJIbHbBIX u TBOPYECKHUX criocoOHOCTEN
oOy4JarommMxcs, IMO3HAaBaTEJIbHOM  aKTUBHOCTH, HCCIEAO0BATEIIbCKUX
YMEHHM, KpUTUYHOCTU MBIIUICHUS;

e (opmupoBanue GyHKIIMOHATBHON rPaMOTHOCTH, pEJIEeBaHTHOM
FEOMETPUU: YMEHHME pacClo3HaBaTh MPOSBJICHUS T€OMETPUUYECKUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B peaJbHbIX KU3HEHHBIX
CUTyallUsIX M TIPU W3YYEHUU JIPYTUX YUYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEN U 3aKOHOMEpPHOCTEH, (OpPMYyIUpOBATh HX Ha S3bIKE
FEOMETPUU U CO3/IaBaTh TEOMETPUUYECKUE MOJIEIH, TPUMEHSITh OCBOSHHBIN
FEOMETPUYECKHUM afmapar i PelIeHUs] MPaKTHUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATD MOJTYyUYCHHBIC PE3YJIbTATHI.

OTnMunUTEeTFHONM OCOOCHHOCTHIO MPOTPAaMMBI SBIISIETCS BKIIOUEHUE B KYpC
CTEpEOMETPUM B Hayalle €ro MU3y4YeHHs 3aJay, pEUIaeMblX Ha YpPOBHE
WHTYUTHUBHOTO MMO3HAHUS, U OMPEACIEHHBIM 00pa30oM OpraHu30BaHHas paboTa Hal
HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U IMPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOILIECCOB, MOTUBUPYET K
JaJbHEUIlIeMy U3yUYECHUIO MPEeIMETA.

[Ipeamourenue oTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHS, TO
€CTh TEOPETUYECKHE 3HAHUSI UMEIOT B CBOEHM OCHOBE YYBCTBEHHOCTH MPEIMETHO-



IIPAKTUYECKONW JEATENbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABICHHUU Yy
yYallUXCs B Kypce€ CTEPEOMETPUM IPOBOJMUTCS 3a CYET pelieHus 3a7ad Ha
CO3JaHUE€  NIPOCTPAHCTBEHHBIX O00pa3oB W  33Ja4 Ha  ONEpPUPOBAHHE
IPOCTPAaHCTBEHHBIMU OOpa3amu. Co3naHue oOpa3a IPOBOAUTCA C OMNOPOH Ha
HarJsgHOCTh, @ ONEpUpPOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHSI €T0 HCXOJAHOIO COAECPKAHU.

OcHOBHBIE cozepxaTenbHble JJUHUKM Kypca «I'eomerpum» B 10—11 kmaccax:
«MHororpanHukn», «IIpsiMble U TUIOCKOCTH B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopsl U1 KOOPAMHATHI B POCTPAHCTBEY. DOPMUPOBAHUE JIOTHUECKUX YMEHHM
pacupenensaercs He TOJBKO II0 COJEP)KATENbHBIM JIMHHMSIM, HO M IO ToJaM
oOy4YeHHs Ha YPOBHE CpEIHETO 001Iero 00pa3oBaHusl.

Copepxanrne 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM PE3YNIbTaTaM
OCBOEHHUsl pabodeil mporpamMmbl, pacHpelesN€éHHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECKUMHU
MNOHATUSMHU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIFOYAJIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEICTABICHUN OOYy4YaloIIMXCA, pACIIUpSs U
yriayousist €€, o0pa3ysi IpOUYHblE MHO>KECTBEHHBIE CBSI3U.

VYuebHbiil kypc «BeposiTHOCT M CcTaTUCTUKa» 0a30BOTO YPOBHSI SIBISETCS
MPOJOJKEHUEM U Pa3BUTHEM OJTHOMMEHHOTO y4yeOHOro Kypca 0a30BOro ypOBHS
ocHOBHOM mikoisbl. Kypc mpenHazHaueH myis (OpMUPOBaHUSA y OOydYarolIUXCs
CTaTUCTUYECKOM KyJbTYpbl W IIOHUMAaHMUS pOJIU TEOPUM BEPOSTHOCTEM Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA JJIsl U3YyUYEHHUs CIy4allHbIX COOBITHI, BEIUYHH U
npoueccoB. Ilpu n3yueHum Kypca oOoOramaroTcsi MPEACTaBICHUS YYalluxcs O
METOJaxX UCCIENOBAaHN U3MEHYMBOIO MUPA, Pa3BUBACTCS IIOHUMAHNE 3HAYUMOCTHU
¥ OOIIHOCTM MaTeMaTUYECKHUX METOAOB IIO3HAaHUS KaK HEOThEMJIEMOM YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

ConepkaHue Kypca HAIpaBJiIEHO HA 3aKPEIJIEHWE 3HAHWMW, IOJYyYEHHBIX MPU
M3YYEHHHM Kypca OCHOBHOW IIKOJIBI M HA Pa3BUTHE NPEACTABICHUN O CIyYalHBIX
BEJIMYMHAX M B3aUMOCBA3AX MEKIY HUMM Ha BAXKHBIX IIPUMEPAX, CIOKETHI
KOTOPBIX MTOYEPIHYTHI U3 OKPYKAOLIErO MUPA.

B cooTBeTCTBMM € YyKa3aHHBIMU LIEJISIMU B CTPYKType Y4e€OHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEOHEH IIKOJbl HAa 0a30BOM YpPOBHE BBIJIEIIEHBI
CIIEIyIOLIME OCHOBHBIE cojepKareiabHble JIUHUU: «CiydailHble COOBITHUS H
BEPOATHOCTHY, «CirydaliHble BETMYUHBI M 3aKOH OOJIBIINX YHCEID.



BaxHyro d4acTh Kypca 3aHMMaeT HM3yY€HUE TEOMETPUYECKOro U
OMHOMHAJIBHOTO pacHpeiesieHnid 1 3HAKOMCTBO C MX HEIMPEPHIBHBIMU AHAJIOTAMH
— MOKa3aTeJIbHBIM U HOPMAJIbHBIM PACIIPEACICHUSIMHU.

Conepxxanne nuHUU «CiydyaiiHble COOBITHS M BEPOSITHOCTH»  CIIYKUT
OCHOBOM 1711 ()OpMUPOBAHMSI MPEACTABICHUN O PacCIpelleICHUH BEPOSTHOCTEN
MEXIYy 3HAYCHHUSIMU CIIyYalHBIX BEJIMYMH, & TAK)KE 3Ta JIMHUS HEOOXOIMMa Kak
0a3a i1 W3y4yeHHs] 3aKoHa OOJIBIIMX Yucesl — (PyHIaMEHTaJIbHOIO 3aKOHa,
JNEHCTBYIOLIErO B IpHUpPOAE€ M OOIIECTBE M HUMEIOUIET0 MaTeMaTHYECKYIO
dopmanuzanuio. Cam 3aKOH OOJIBIIMX YHCEN MPEUIaracTcsi B 03HAKOMUTEIbHON
(dopMe ¢ MUHMMAJIbHBIM HUCIIOJIb30BAHUEM MAaTEMATHUECKOT0 (hopMaIn3Ma.

Tembl, CBSI3aHHBIE C  HENPEPBIBHBIMU  CIyYalHBIMU  BEJIMYMHAMU,
aKLEHTUPYIOT BHUMAaHHME IIKOJIbHUKOB HA OMNHCAHUU M HM3YyYECHHUH CIyYalHbIX
SBJICHUI C MOMOILBI0 HENpPEPBhIBHBIX (PYHKIMA. OCHOBHOE BHUMaHUE YJEISETCS
IIOKa3aTeJIbHOMY M HOPMAJIBHOMY paCIpEACNICHUsAM, IIPU 3TOM IPEAIO0JIaracTcs
O3HAKOMMTEJIPHOE M3y4eHHE MaTepuana 0e3 J0Ka3aTelbCTB IMPUMEHIEMBIX
(dakToB.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B ydyeOHOM muraHe Ha M3ydeHHE Kypca ajreOphl MU Hadajdl MaTeMaTHYeCKOTO
aHaju3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 Yaca B Hejeno B 10 kiacce u 3 yaca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.

Ha wn3ydenue reomerpum orBoaurtcs 2 4daca B Henemo B 10 kmacce m 1 yac B
Henento B 11 kiacce, Bcero 3a aBa rojia ooyuenus - 102 yueOHbIX yaca.

Ha wusyuenue kypca «BeposATHOCTh W CTaTUCTHUKa» Ha 0a30BOM YypOBHE
OTBOAUTCS | yac B HENENI0 B TEUEHUE KaXJoro roja oOydeHus, Bcero 68
y4eOHBIX YaCOB.



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OecKOHEUHble  mepuoAudeckue  JpoOu. ApudMmeTHyecKkue  omnepanud  C
palMoHaNBHBIMU YHCTIAMU, TPEe0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [IpuMenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHUS MPUKIAAHBIX 3a/1a4 U3 Pa3Iu4HbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

[elictBuTenpHble 4Wclia. PalMOHAIBHBIE W UPPALMOHANIBHBIE YHUCIIA.
Apudmerrueckue omnepaudd ¢ JeUCTBUTENbHBIMU YHuciaamu. [IpubmmxkéHHbie
BBIYMCJIEHNS, IPABUJIA OKPYIJIEHUS, IPUKUAKA U OLIEHKA PE3YJIbTAaTa BBIYACICHHN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas ¢dopma  3amucu
JNEeUCTBUTEIBLHOTO yucia. Vcnonb3oBanue mnoaxoxdsmiedi  Gopmbl  3alucH
JNEUCTBUTEIBHBIX YHCEN Ul PELICHUs MPAKTUYECKUX 3a1ad U NPEICTaBICHUS
JAHHBIX.

Apudmernuecknii  KOpeHb  HAaTypaJbHOW  cremeHu.  JlelicTBus ¢
apru(pMETUIECKUMH KOPHSMH HaTypaJIbHON CTEIIEHHU.

CHHYyC, KOCHHYC M TaHI€HC YUCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHUEe, KOpEHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpaBEHCTBA.
Meton nHTEpBAJIOB.

Pemenue nuensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPABHEHU M.

IIpuMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MAaTEMATHYECKUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTeil HAYKH U PealbHOU KU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoOsl 3amgaHust GyHkuuu. ['paduk  QyHkuu. BzaumuHo
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneneHus U MHOXECTBO 3HaueHu Qynkuuu. Hymm yskumu.
[TpomesxyTkH 3HaKONOCTOSAHCTBA. UETHBIE M HEUETHBIEC (DYHKIIMH.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U IIeJIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduxk. CBoiicTBa u rpaduk KOpHsS N-OW CTEMEHHU.



TpuroHoMeTpudeckass OKpPY>KHOCTb, OMNPEACICHUE TPUTOHOMETPUUECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MMPOTrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccus. CymMma 0€CKOHEUHO YOBIBAIOIICH reOMeTpUUYECKOM
nporpeccu. Dopmysna CIOKHBIX MPOLEHTOB. Mcrosib3oBaHUE TPOrPECcCHH IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoXxecTBO, omnepauuu Haj MHOXxecTBamu. Jluarpammel Dilnepa—BenHa.
[IpuMeHeHUEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OMUCaHUSl peabHBIX
IIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

I'eomeTrpus

IIpsAMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATUA  CTEepeOMETpuu. Touka, TpsAMasi, IUIOCKOCTb,
npoctpaHcTBO. [loHsAiTHE 00 AaKCMOMATHYECKOM IOCTPOECHHUU CTEPEOMETPHUHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOe pacnonoxeHue MNpsIMbIX B MPOCTPAHCTBE: IEPECEKAOIIUECH,
NapajuyieJibHble W CKpelmuBarommecs npsMbele. [lapamiensHOCT NPSAMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: IMMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
MAPAJIETBHOCTh TPEX MPAMBIX; MAPAIIETBHOCTh MPAMOM W IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YroJd MEXAY NpsIMbIMU B IPOCTPAHCTBE.
[TapaiutenbHOCTH IJIOCKOCTEM: [apajuieabHbIE IJIOCKOCTH; CBOMWCTBA
napajyiebHbIX TUIockocTei. [IpocTeifmme mnpocTpaHCTBeHHBbIE (QUTYpbl Ha
IJIOCKOCTH: TE€Tpa’ap, KyO, napaienenunes]; HOCTPOCHUE CEUECHU.

[lepnieHAUKYISIPHOCTD MPSIMOM Y TUIOCKOCTHU: MEPHEHIUKYISPHBIC MPSIMBIE B
MIPOCTPAHCTBE, TMPSAMBIE MapauICbHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpeMa O NpsMOu
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIrOJl MEXAY IMPAMON U
IUIOCKOCTBIO;  JIBYIPAHHBIM  yroj, JIMHEHWHBIM yroJa JBYTPAHHOIO  yrIJa.
[lepnieHaAUKYJISIP U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 TNIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 10  TUIOCKOCTH,  TPOEKIus  (GUrypsl Ha  IJIOCKOCTb.
[lepneHAUKYISIPHOCTh  TUIOCKOCTEM: NPU3HAK  IEPHEHAUKYISAPHOCTH  JIBYX
I0cKocTer. Teopema o TpEX NepHeHIUKYIsIpax.

MHororpaHHuKH



[loHATHE MHOTOIPaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PAHHUKA, BBIITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKU; pa3BEPTKAa MHOTOrpanHuka. [Ipusma: N-yronpHas
MpU3Ma; TpaHu U OCHOBAHUS MPU3MBbIL; MpsiMas U HAaKJIOHHAs MPU3MBbI; OOKOBas U
MOJIHAs MIOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSAMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: N-yronpHas nupamuga, TPaHd U
OCHOBAHWE MUPAMHUJIBI; OOKOBAs M TIOJIHAS TIOBEPXHOCTH MUPAMU/IBI; TIPABHIIbHAS
ycedéHHasi nupamMuaa. OIJIEMEHTbl TpuU3Mbl W nupamuibl. [IpaBusnbHbIe
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MpPAaBUJIbHAS MpPU3MaA U
MpaBWIbHAs NHPaMUJIa; NpPABUIIbHAs TPEYroJibHas MHUpPaMHUAA W MPaBUIIbHBIN
terpasap; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOIPAHHHMKAX: OKTadp,
nonexa’ap u ukocasap. CeyeHus: IpU3Mbl U MUPAMHUIBIL.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIIBHO TOYKH, NPSIMOU,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMHAaX, NapajuielenuIenax,
MPAaBWJIbHBIX MHOTOTPAHHUKAX.

BrluncneHre SJIE€MEHTOB MHOTOTPAHHUKOB: péOpa, AWaroHalid, YrJbl.
[Inomanes OOKOBOW MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MPSAMOW IPHU3MBI,
IUIOLIAJh OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHHON MHUPAMUJIBI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [lonstue o0 o0BéMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[lonoGueie Tena B mpocTpaHcTBE. COOTHOHIEHUS MEXIY IUIOIIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

BeposiTHOCTH M CTATHCTUKA

[IpencraBienre JaHHBIX C TOMOIIbi0 TaOnui u jguarpamMm. Cpennee
apupmMeTnyecKkoe, MeauaHa, HauOoJsblllee W HAMMEHbIIEE 3HAYEHHUSA, pa3Max,
JUCIIEPCHS M CTAHJIAPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyyaliHble SKCIIEpUMEHTHI (OMBITHI) U CIy4YailHble COOBITHS. DJIEMEHTApPHBIE
coObITUs (MCX0nbl). BeposTHOCTH clydailHOTO COOBITHA. BIu30CTh 4acTOTHI U
BEPOATHOCTH  cOoObITUH.  CriywaiiHple  ONBITBI C  PAaBHOBO3MOXXHBIMHU
JJIEMEHTAapHBIMU  COOBITUSIMU.  BepoATHOCTM  COOBITMII B ONBITaxX  C
PaBHOBO3MOXHBIMHU AJIEMEHTAPHBIMU COOBITUSIMHU.

Omnepanuu HajJ COOBITUSIMU: TIEpECEUCHUE, 00bEIMHEHUE, TPOTUBOMOJIOKHBIC
coObITus. J{uarpammsl Ditnepa. @opmyiia CI0XKEHUSI BEPOSITHOCTEH.

VYciloBHas BEPOSITHOCTb. Y MHOXXEHUE BEpPOSATHOCTEH. JlepeBO CiydamHOro
skcriepumenTa. @opmyria MoaHOM BepossTHOCTH. HezaBucumbie COOBITHSI.

KomOunaropnoe mpaBuino ymHoxenus. [lepecranoBku u dakropuan. Uucio
couetanuil. Tpeyronbuuk [lackana. @opmyna Ounoma HproToHa.



buHapHBIN Cily4aiiHblid ONBIT (MCOBITAHKE), YCIIeX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAHUN 10 mniepBoro ycmexa. Cepus
HE3aBUCUMBIX UCTIBITAHUI bepHyuIn.

CnydaitHas  BennuuHa. Pacnpenenenne  BepoATHoctel.  /Imarpamma
pactipenenenus. [Ipumepsl pacnpeneneHud, B TOM 4YHCIE, T€OMETPUYECKOE U
OMHOMHAJIBHOE.

11 KIIACC

Aare0pa 1 HaYaJIa AaHAJIN3A

Yucsia ¥ BBIYMCICHUS

HarypanbHbie 1 niensie yncina. [Ipu3Haku 1ea1uMoCcTy LEeIbIX YHCElL.

CreneHb ¢ paMOHAIBHBIM NIOKa3aresneM. CBOWMCTBA CTENECHH.

Jlorapudm yucna. JleciTuuHbIE U HATYypaJbHBIE JIOTAPU(PMBI.

YpaBHeHHS U HEPABEHCTBA

[IpeoOpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[TpeoOpa3oBaHre BBIpRKEHUN, COAEpXKAIIMX CTEHNEHH C palUOHaJIbHBIM
II0OKA3aTEeIIEM.

[IprMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YpABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U1 HEPABEHCTBA.

CucTteMbl TMHEHHBIX ypaBHEHHI. PellleHne MPUKIaIHbIX 33/1a4 C TOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHHU.

CHCTEMBI M COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHHH, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYECKUX 3aJad M 3aJad U3 pa3IU4HbIX O0JIacTell HayKu U peanbHOMN
KU3HU.

DOyHkuuu U rpadpuku

Oyuknus.  [lepuonunueckne  ¢ynkuuud. [IpomMexyTkKu  MOHOTOHHOCTH
bynkuuu. MakcuMymbl 1 MUHUMYMBbI ¢GyHKuuu. HaunOonbliee 1 HauMeHbllee
3HaYeHHe (PYHKLIHUU HA TPOMEXKYTKE.

Tpuronomerpuueckne QPyHKITUU, IX CBOMCTBA U TPAPUKH.

[Toka3zatenbHas u Jorapupmuyueckas GyHKIMU, UX CBOWCTBA U rpaduKH.

Hcnonb3zoBanue rpa@ukoB PyHKIUN JUIsl pelICHUs YPaBHEHUW U JIMHEWHBIX
CUCTEM.



Hcnonp3oBanue rpadukoB (yHKIMHA IS HCCIENOBAaHUS TPOLECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMPH PEUICHUHU 3aady W3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

HenpepriBable QyHKIMH. MeTOI MHTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB.

[MIpousBognass  ¢yHkuuu. ['eomeTpudyeckuit W (QU3MUECKHA  CMBICH
IIPOU3BOTHOMN.

[TpousBogHble  3neMeHTapHbIX  QyHKiuil.  Dopmynbl  HaXOXAECHUA
IPOU3BOJHON CyMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIHIA.

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMM Ha MOHOTOHHOCTH U
sKcTpeMyMbl. Haxoxkienne HanbobIIero 1 HAaMMEHBIIET0 3HaYeHUs (QYHKIIUU Ha
OTpE3KE.

IIppuMeHeHne NPOU3BOAHOM JUIA HAXOXKICHUSA HAWIY4dIlEero peLIeHUs B
IPUKIIAIHBIX 3aja4yaxX, I OIPENENIEHUs CKOPOCTH IIpolecca, 3aJaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpa3zHas. Tabnuia nepBooOpa3HbIX.

Wurerpan, ero reoMeTpuyeckuid M (usmyeckuid cmbici. Beiuncienue
uHTerpana no gpopmyne Hetorona—JleiiOnuna.

I'eomeTrpus

Tena Bpamenust

HumuHapuyeckas TTOBEPXHOCTB, obOpazyrorue HWIHHAPUIECKOU
MOBEPXHOCTH, OCh IWJIMHIPUYECKOW TMOBepXHOCTU. [lunmHap: ocHOBaHuA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MW OCh, IUIOMIAJAh OOKOBOM M IOJHOMN
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXHOCTH. KOHyC: oOCHOBaHUWE 1 BepIlIMHA, 00pa3yroIasi
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TOBEPXHOCTH. YCEUEHHBIN KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, AUAMETP; IUIOLIA]b MMOBEPXHOCTU CQEpHI.
B3aumnoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTesibHasi MIIOCKOCTh K cdepe;
IJI0IIAAb ChEpPHI.

N300paskeHne Ten BpalleHus Ha TIOCKOCTH. Pa3BépTka muMHapa u KOHycCa.

KoMOuHanuun Tem BpalleHWs W  MHOTOTPAaHHUKOB. MHOTOTPaHHUK,
OMHUCAHHBIA OKO0JIO cdepnl; cdepa, BOHcCaHHAS B MHOTOTPAHHUK, WU TEJO
BpaIleHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béEMe
MPSIMOYTOJILHOTO Tapajienenunena u ciaeactBuss u3 He€. OO0bEM IUIMHIpA,
KoHyca. O0BEM 11apa u 1Iomaab chephl.



[TomoGubie Tenma B mpoctpaHcTBe. COOTHOIIEHUS MEXAY TUIOMIAISIMU
NOBEpXHOCTEH, 00bEMaMU MOTOOHBIX TEJI.

Ceuenus wmwiMHApa (TApaJUIENIbHO M NEPHEHAMKYJISIPHO OCH), CEUYCHHUS
KOHyca (mapajuielbHO€ OCHOBAHHMIO M TIPOXOJIAIEE Yepe3 BEPIIUHY), CEUCHUS
niapa.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MIIOCKOCTH U B IpocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YUCio. Pa3nokeHue BEKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwio mapamnenenunena. PemieHwe 3amay, CBS3aHHBIX €
MPUMEHEHUEM TIpaBUJl JACUCTBUM ¢ BekTtopamu. lIpsMoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YToa Mexay BekropaMu. CKalsipHOE MNPOU3BEIIEHUE BEKTOPOB.
Beluncienre yrioB Mexay IpsIMBIMU M IUIOCKOCTAMH. KoOpAuMHAaTHO-BEKTOPHBIN
METOJI IIPU PELICHNH F€OMETPUYECKHX 3a/1a4.

BepOSITHOCTb H CTATUCTHKA

UucioBble  XapakTEPUCTUKU  CIyYalHBIX  BEJIWYMH: MaTE€MaTHYECKOe
OKMJAHWE, JUCIEPCUs W CTaHAAPTHOE OTKJIOHEHME. lIpumepsl npuMeHeHHs
MaTEeMaTU4YeCKOro OKHUJAHUsA, B TOM YHUCIIE B 3aJladyax W3 [OBCEIHEBHOM >KU3HHU.
MareMatnyeckoe oxugaHue OMHAPHOW Cly4yaliHON BelWYuHBI. MaTeMaTtnyeckoe
OKUJAHUE CYMMBbl CIIyYalHBIX BEJIMYMH. MaremMaTuueckoe OXUJAHUE H
JUCIIEPCHS TEOMETPUUECKOTO 1 OMHOMUAIIBHOTO PACTIPEAETICHUM.

3akoH OOJBIIMX 4YHCET U €ro pojib B HayKe, MPUPOAE U OOIIECTBE.
Bb160pouHbIi METOT MCCTIEAOBAHMIA.

[Ipumepsl HENpEpBIBHBIX ClOy4YaHbIX BenuuuH. [loHATHE O IIOTHOCTH
pacnpeneneHus. 3agaqu, NPUBOISAIIME K HOPMAJIBHOMY pacnpeneneHuto. [lonsarue
0 HOPMAJIbHOM PacCIpEEICHUN.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 06p330BaHI/IH Clacayromux JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUSA MPOTPaMMbl Y4EOHOTO TMpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['paxxtaHCcKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMIErocss Kak aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHUIA,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHyecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXTAHCKON UICHTUYHOCTH, YBAXKEHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHHSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO TOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTHUKEHUN HAYKU U S TEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIETrO.

DcTeTU4eCcKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOYAsi CTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTUYECKUM aCIeKTaM pa3JIMuHbIX BUIOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMHUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas AKTUBHOCTb); bu3ruecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BocIMTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHHEM ILIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuuHbiM  chepam  Mpo(decCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpUIaTh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMO00Opa30BaHUIO HA MPOTSHKEHUU BCEW JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PELICHUH MMPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COI[MATIbHO-D)KOHOMUYECKUX IMPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
CpeIbl, OCO3HaHHEM TJ00adbHOTO  XapakTepa HSKOJOTUYECKUX MpodiieMm;
OpUEHTalUuell Ha MPUMEHEHHE MAaTeMAaTHYECKUX 3HAHWM I pelieHus 3aaady B
0o0JaCTH OKpYyXKaromiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKU UX
BO3MOYKHBIX ITOCJIEICTBUN JUIsl OKPY KAIOIIEN CPEIbl.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c()OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOLIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTEeMaTUYECKON HaykKM Kak c(epbl UYelIOBEYECKOM MAeATEeIbHOCTH, JTaloB €&
pa3BUTHUS M 3HAYUMOCTH ISl PA3BUTUS UMBWIN3ALMHU; OBJAICHUEM SI3BIKOM
MaT€MaTUKM M MaTEeMaTUYECKOM KYJIbTYpOHM KakK CpEACTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIIAATh INPOEKTHYI0 W HCCIEHOBATEIBCKYIO JIESATEIbHOCTD
WHJMBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«MaremaTuka XapaKTePU3yIOTCs OBJIAJICHHEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuueepcarvnvie — noznasamenvmwvie  Oeticmeus, — o0becnequusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpYXCalowe2o  Mupa,  NpuMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABJISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMU, (HOPMYITUPOBATH
OTpeCeICHUS  TOHATHH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATH, (OPMYyJIUpPOBaTH M  MPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMUYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JienaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
MIPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccnenoBaTelIbcKue JEUCTBUS:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIbCKUM WHCTPYMEHT IMO3HAHUS,
dbopmyaupoBaTh BOMPOCH], (UKCHUPYIOIIUME MPOTHUBOpPEUYUE, MpoOsIemy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHHUIA;

MPOTHO3WPOBATh BO3MOXKHOE Pa3BUTHE TIPOIECCa, a TAaKKe BBHIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarmeii:

BBISIBIIATH JepuuThl WHPOpPMAIIUU, JAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

BBIOMpATh  WHGOPMAIMIO W3  HWCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

CTPYKTYpHUpOBaTh UH(POPMAIIHIO, IPEACTABISTH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKH;



2)

OLICHUBATh HAaJIE)KHOCTD uH(pOopMauu o CaMOCTOATEIIBHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie KOMMyHuKamuenwvle Oelicmeus, — 0Oecneuusarom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHPOBATh IOIYYEHHbIN pPe3ybTarT;

B X0JI€ 00CYKIEHUS 3a7aBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKa3bIBATh UJICH, HAIICJICHHBIE HA TIOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH 11eJTh
COBMECTHOW JEATEIHHOCTH, TUIAHUPOBATh OPTAHU3AIUI0 COBMECTHOM
paboThI, pacnpeaeNsTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBIMOJHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pecynamuenvie  Oeticmeus, obecneyusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

COCTaBJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4i, BHIOMPATH CIIOCOO PEIICHHUS C

y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH ¢ Y4ETOM HOBOU HH(OpMALIUU.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABAaTEIbHOM pediIekcur Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yJsibTaTa pelieHuss MaTeEMaTHYECKON 3a1a4H;



e TPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IPU PEIICHUH
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IEITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBICHITH
IIPUYMHBl TOCTUXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHue yueOHOro Kypca «Anredbpa U Hayana MaTeMaTHUYECKOT'O aHATH3a
Ha YpOBHE CpeHEro OOIIero 0Opa3oBaHUS JOJKHO O0ECIEeUMBATH JOCTHUKEHUE
CJIEIYIOUIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KITACC
Aare0pa 1 HaYaJIa AaHAJIN3A

Yuciia ¥ BIYHCICHUSA

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAsI U IECATUYHAS APOOb, MPOLEHTHI.

Boemonuate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JEUCTBUTEIbHBIMU YUCIIAMU.

BbINONHATS TPUOIMAKEHHBIE BBIYUCICHUS, UCTIONB3YS MPaBUia OKPYTJIEHUS,
JIeNaTh MIPUKUAKY U OLICHKY PE3yIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATHSAMU: CTENEHb C LEJIbIM IOKa3aTeJIEM; CTaHIAPTHAs
dopma 3amMcu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
MCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alliCU JEHCTBUTENBHBIX YUCEI JIJIsl PEILCHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSAMH: CUHYC, KOCUHYC M TaHT€HC NMPOU3BOJIBHOIO YIJIA;
MCIIOJIb30BaTh 3aIMCh MIPOU3BOJIBHOTO yIila uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKINU.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh NOHATHUSIMU: TOXKIECTBO, YPABHEHHME, HEPABEHCTBO; LEJOE,
palrOHAJIbHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YPaBHEHUE;

BrmmonusaTe npeoOpa3oBaHHsl TPUTOHOMETPUYECKUX BBIPAKEHUM W periaThb
TPUTOHOMETPUUECKNE YPABHEHMUS.

BoinonHaTh mpeoOpa3oBaHus 1LENbIX, PALMOHAIBHBIX W HpPPAlMOHATBHBIX
BBIDQKEHWA W  pelaTh OCHOBHBIE THINbI  LEJBIX, pPalUOHAIBHBIX U
VppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHUS U HEPABEHCTBA I PEIICHUS MAaTEMAaTUUECKUX 3a7a4
W 3a]1a4 U3 Pa3IMYHbIX 00JacTeil HAyKH U PeabHOM KU3HH.



MonenupoBaTe peanbHble CUTyallud Ha S3bIKE€ aireOpbl, COCTABIATH
BBIPDAXKECHUsI, YPABHCHMs, HEPABEHCTBA II0 YCIOBHIO 33Ja4d, HCCIENOBATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (PYHKLMS, CIIOCOOBI 3aJaHusl QYyHKIUH, 00JIaCTh
OTpe/IeNICHUs] M MHOXECTBO 3HayeHWi (yHKuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBarh NOHATUAMU: YETHOCTh W HEYETHOCTh (YHKUUHU, HYIU
GyHKIHUU, TPOMEKYTKHA 3HAKOMOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIMMA 115 pellieHUs] ypaBHEHUH.

CrtpouThs U 4uTaTh rpa@uKu JTUHEHHON (QPYHKIMU, KBAAPATUYHON (PyHKIIHH,
CTENEHHOW (PYHKIMU C LIEJIBIM TOKA3aTeIEM.

Hcnonp3oBath rpaduku (QyHKUMHA Ui HMCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaxaTh (POpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTth MOHATUSMHU: IOCJIEAOBATEIBHOCTh, apudMeTHuecKas M
reOMETPUYECKAs] IIPOrPECCUM.

OmnepupoBaTh NOHATUAMH: OECKOHEUHO YOBbIBaOLlas Te€OMETpUYecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH Tr€OMETPUUECKON MPOTPECCUMN.

3aiaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOIPECCUN IS PEIIEHUS
peanpHbIX 3a7a4 IPUKIAJHOTO XapakTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONEPALIMU HAaJl MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar Uil ONHCAHUA
pealibHbIX MPOLECCOB M SBJICHUH, MPU PEIIECHUH 33a4ad M3 APYTUX Y4eOHbIX
IIPEIMETOB.

OnepupoBaTb  NOHSATHUSMM: ONpENENICHNE,  TEOpeMa, CJIEICTBUE,
JI0OKa3aTEIbCTBO.

I'eomeTrpus

OnepupoBath MOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpyMEHATE aKCHOMBI CTEPEOMETPUU U CIEACTBHsS W3 HUX IIPU PELICHUU
r€OMETPUUECKUX 3a/1a4.

OnepupoBaTh NOHATUSMMU: NMAPAIIIENBHOCTh U MEPIIEHANKYISIPHOCTD MPSIMBIX
Y IIJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAacCIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.



OnepupoBarh MOHATHSIMH: ABYTPAHHBIA YroJl, TpaHU ABYTPAHHOIO YrIJa,
pedpo ABYTrpaHHOrO yIiia; JIMHEHHBIA Yrojl ABYTPAHHOIO yrja; rpaaycHas Mepa
JIBYIPaHHOTO yTJIA.

OnepupoBaTh MOHATHSAMU: MHOTOTPAHHUK, BBINYKIBIA W HEBBITYKIIBIN
MHOTOTPAaHHHUK, JJIEMEHTHI MHOTOIrPaHHUKA, IPABUIbHBIA MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (IHpaMuJa; MpU3MA,
PSIMOYTOJIBHBIN NapaJlIeNIeUIe]], KyO).

KnaccuduimpoBatb ~ MHOTOIpaHHHUKH,  BBIOMpass ~ OCHOBaHMUS IS
Kkiaccuukanuy (BBIMYKJIbIE M HEBBIMYKJIbIE MHOTOTPAaHHUKHU; TMPaBUIIbHbBIC
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapajuieIeIUIebl).

OnepupoBaTh MOHATUSMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHIIMIIBI TOCTPOEHUSI CEYEHU M, UCTIOJB3YSl METO/, CJIEOB.

Crpoutrh ceuyeHUsT MHOTOIPAaHHHKOB METOJOM  CII€JOB, BBIIIOJIHSTH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHHUBY.

PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUYECKUX BEJIMYMH IO 00pa3laM Uiu
QIrOpUTMaM, TNPUMEHSSI W3BECTHbIE AHATUTUYECKUE METOAbl MpPU PEHICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIUYMCICHUE PACCTOSHHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKH JO MNOPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXKAEHUE TEOMETPUUYECKUX BEJIMYUH 110 00pa3naM Uiu
QITOPUTMaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABI IPU PEIICHUU
CTaHJAAPTHBIX MaTEeMaTHYECKUX 3aJad Ha BBIYMCICHHE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSAMBIMH, MEXKIy NPSIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.

Boruucnsate 00bEMBI M TIOIIAAM MOBEPXHOCTEN MHOTOTPaHHUKOB (TIpH3Ma,
nupaMujga) € MpUMEHEeHHEM (OpMys; BBIYMCIATH COOTHOLICHHMS] MEXAY
IUIOHIA/IIMU TOBEPXHOCTEN, 00bEMAMHU MTOI00HBIX MHOTOIPAaHHUKOB.

OnepupoBaTh MNOHATUSIMHU: CHMMETpPUS B MPOCTPAHCTBE;, ILIEHTP, OCh H
MJI0CKOCTh CHMMETPUU; LIEHTP, OCh U MIIOCKOCTh CHMMETPHUH (PUTYPBHI.

W3Bnekatp, mnpeoOpa3oBbIBATH M HWHTEPIPETHPOBATH HHPOPMALHIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

[IpumensaTe reomeTpuueckue (aKThl A PEIICHUS CTEPEOMETPUYECKUX
3a/1a4, IPEANOJIarallinX HECKOJIbKO IIaroB PELICHHUs], €CIU YCIOBUS IPUMEHEHUS
3aJ1aHbBI B IBHOH (hopme.

[IpumeHaTs OpocTEHIIME MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUUYECKUX 3aa4.



[IpuBOINTH IIPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B IPUPOAE U
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallUM W NPHUMEHATh W3YyYCHHBIE IOHATHS B IIPOLIECCE IIOMCKA PEIICHHUS
MaTeMaTUYeCKd C(HOPMYJIUPOBAHHOM TMPOOJEMBbI, MOJEIUPOBATh peajbHbIC
CUTyallMH Ha S3bIKE TE€OMETPUHU, MCCIEA0BaTh IMOCTPOECHHBIE MOJEIH C
VCITOJIb30BAaHUEM T€OMETPUUYECKUX NOHATHI U TEOPEM, arnmnapara aareOpsl; pemaTh
IIPAaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM N€OMETPUYECKUX BEIUYHH.

BeposiTHOCTH U CTATUCTUKA

YuTaTh U CTPOUTH TAOJIUIIBI U TUATPAMMBI.

OnepupoBaTh  MOHATUSIMHU:  CpelAHEe  apupMETHUYEeCKoe,  MeauaHa,
HauOoJIbIIIee, HAMMEHbBIIIEEe 3HAUCHHUE, pa3MaX MacCUBa YMCIIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSIMU: CIyYallHBIM SKCIEPUMEHT (OMBIT) U CiIy4yalHOE
coOBbITHE, DJIEMEHTapHOE COOBITHE (BJIEMEHTAPHBIA MCXOJ) CIYy4YalHOTO OIBITA;
HaXOJUTh BEPOATHOCTU B OMBITAX C PABHOBO3MOKHBIMU CITyYallHBIMU COOBITHSIMU,
HAaXOJIUTh W CPAaBHUBATh BEPOSITHOCTU COOBITUA B M3YyUYCHHBIX CIYYalHBIX
HKCIEPUMEHTAX.

Haxonute u QopMynHpoBaTh COOBITHA: TMEpECEUEHUE U OO0bEIUHEHHE
JAHHBIX  COOBITHI, COOBITHE, MPOTHUBOIMOJOKHOE JAHHOMY  COOBITHIO;
MOJIb30BAThCSL AUarpamMmaMu Jisepa u GopMysioN CII0KEHHUS BEpOSTHOCTEH Mpu
pelieHny 3aaad.

OnepupoBaTh MOHSATUSMU: YCIOBHAs BEPOSTHOCTh, HE3aBHUCUMBIE COOBITHUS,
HaXOJUTh BEPOATHOCTH C MOMOIIbIO NMPAaBUIIAa YMHOXKXEHHS, C MOMOIIbIO JepeBa
CJIy4ailHOTO OTbITA.

[TpumeHsaTh KOMOMHATOPHOE TIPABUIIO YMHOKEHUS MPHU PEIICHUH 3a/1a4.

OnepupoBaTh MNOHSATUAMH: HCHBITAHUE, HE3ABHUCHUMBIE HCIBITAHUS, CEpUs
UCTIBITAHUM, YyCIEeX M HeyJaua, HaXOIUTh BEPOATHOCTU COOBITHMH B CEpUU
HE3aBUCHUMBIX UCIIBITAHUHN J10 MIEPBOTO yCIieXa; HaXOJIUTh BEPOSTHOCTU COOBITUN B
CEpHUU UCIIBITaHUN bepHyn.

OnepupoBaTh  MOHATUSIMH:  CiIy4yalHass  BEJIMYMHA,  paCIpeeICHUE
BEPOSATHOCTEM, TMarpaMMa pacrpeiesICHuUs.

11 KIIACC
AJure0pa 1 HayaJIa AHAJIN3A
Yucjaa 1 BLIYUCJIEHUA
OnepupoBaTh MOHATUSIMH: HATypaJbHOE, IE€J0€ YHCIO; HCHOJIb30BaATh
MPU3HAKU JICJIMMOCTH IEIbIX YHCEN, PA3JI0KEHUE YHUCIIAa Ha MPOCTHIE MHOXUTEIN
JUTA pELICHUS 3a/1a4.



OnepupoBaTh MOHATHEM: CTENEHB C PALIMOHAIBHBIM MTOKA3aTEJIEM.

OmnepupoBaTh MOHATUAMU: JOrapudM UKCIa, ACCITUYHBIE U HATypalbHbBIC
Jgorapudmel.

YpaBHeHUS U HEPABEHCTBA

[IpumeHsATH CBOMCTBAa CTENMEHW JJig MpeoOpa3oBaHUsl  BBbIPAKECHUII;
ONEPUPOBATH MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THIIBI IOKA3aTEIbHBIX YPABHEHUM U HEPABEHCTB.

BoinonHaTh  mpeoOpa3oBaHUsl  BBIPAKEHUN, COAEpXkKalIMX Jorapugmsl;
OIepUpPOBaTh MOHATUAMU: JOTapu(MUUECKOE YpaBHEHHUE U HEPABEHCTBO; pelIaTh
OCHOBHBIE TUITBI TIOTApU(MUUYECKUX YPaBHEHUIN U HEPABEHCTB.

HaxoauTe pemenus mpoCcTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMH: CUCTEMA JIMHEMHBIX YPAaBHEHHW U €€ PELICHUE;
UCITOJIB30BATh CUCTEMY JIMHEHWHBIX YPABHEHUH JJI PELICHUS IPAKTUYECKUX 3a1a4.

HaxonuTe pemeHus NpoCTEHIINX CUCTEM U COBOKYITHOCTEM palMOHAJIBHBIX
YPaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKE aireOpbl, COCTABIATH
BBIPDAXEHUs, YPaBHCHMS, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHIO 33J1a4H,
UCCJIEI0BATh MOCTPOEHHBIE MOJIENIN C UCTIOJIb30BAaHUEM alIapara ajareopsl.

DOyHKUMH U TPaPUKH

OnepupoBaTh MOHATUAMM: [EepUOANYECKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKIUH, TOYKHM OIKCTpeMyma (yHKIMHU, HauOosblliee U
HauMEHbIllee 3HA4YeHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX JJIs
UCCIIeI0BaHus (PYHKITUH, 3aJJaHHOUN rpaduKoM.

OmnepupoBaTh MOHATHAMH: TpapUKd MOKa3aTENIbHOM, JIOTapUPMUUECKOW U
TPUTOHOMETPUUECKUX (PYHKUUN; U300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
WCIIOJIb30BaTh ISl PEIICHUS] YPABHEHU U HEPABEHCTB.

N300pakaTh HA KOOPJIMHATHOM TJIOCKOCTH TpauKy JTUHEHHBIX YpaBHEHUU
Y UCIIOJIB30BaTh UX JUISl PEILEHUS CUCTEMBI JINHEWHBIX YPAaBHEHU.

Hcnons3oBath rpadukd QyHKIME IS  UCCIEIOBAHMUS IPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIHMH.

Havaja MaTeMaTH4eCcKOro aHajimn3a

OnepupoBaTh MOHATUSIMH: HEMPEPhIBHAS (QYHKIIHS; TPOU3BOAHAS (DYHKIINH,
WCITIOJIb30BATh TEOMETPUUYECKUIA M (PU3HMUECKHUI CMBICI POU3BOIHON JJIsI pEIICHUS
3a1ad.

HaxonuTh npon3BOHBIE 3JIEMEHTAPHBIX (PYHKIIUHI, BEIYUCIIATH POU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOU3BOIHYIO JIJISl UCCIIEOBAHMS (PYHKIIUM HA MOHOTOHHOCTD
U KCTPEMYMBI, IPUMEHSAThH PE3YJIbTaThl UCCIEIOBAHUS K IOCTPOCHUIO TPaduKOB.



Hcnonp30BaTh MPOM3BOMHYIO JUISI HAXOXKIEHUS HAWIYYIIETO PEIICHUS B
NPUKIIAHBIX, B TOM YHCIIE COIMATbHO-OKOHOMHYECKHX, 3a/1a4ax.

OmnepupoBaTh MOHATUSMHU: TIEPBOOOpa3HAsT W  HMHTETPAN; TOHUMATh
TeOMETPUICCKUI U (PU3NUESCKHIA CMBICI HHTETpaa.

Haxonutb mepBooOpa3Hble 3JI€MEHTAPHBIX (YHKIUI; BBIYUCIATH HHTETPAN
no popmyne Herorona—Jlei6uua.
Penrats npukiagHbie 3a1a4, B TOM YHCJIE CONMATBHO-3KOHOMUYECKOTO U
(u3HUecKOro Xapakrepa, CpeACTBaMH.

I'eomeTrpus

OnepupoBaTh MNOHATUSMHU: LUJIUHAPUYECKAs IOBEPXHOCTh, OOpa3yroliue
WIMHAPUYECKONM  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3ymolire KOHUYECKON TOBEPXHOCTH, KOHYC; CepuyecKas HOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HWIMHIP, KOHYC, cdepa U map).

OOBICHATH CIOCOOBI MOTYYEHUS TEN BPALLICHUS.

KnaccuguimpoBaTs B3aMHOE paciojioKeHUe cepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTA, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOSl, BHICOTA IIAPOBOIO CIIOS;
1apOBOM CEKTOP.

Berancnsate  00BbEMBI M IUIOMIAMM  TOBEPXHOCTEM TeN  BpallleHUs,
re€OMETPUUYECKUX TEJI C IPUMEHEHHEM (DOpMYII.

OnepupoBaTh NOHATUAMU: MHOTOTPAaHHMK, BIHMCAaHHBIM B cdepy ¥
OMMCAaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIlICHUS.

BbI4HCasTE COOTHOUICHUS] MEXIY IUIOIAIASIMU MOBEPXHOCTEH M 0O0bEMaMu
MOI00HBIX TE.

N300paxaTh u3yyaemble (QUIypbl OT PYKH U C MPUMEHEHHEM IPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BEIOMHATE (BBIHOCHBIE) MJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUEHHMsI TEJI BpalllEHUSI.

W3Bnekatb, HWHTEPHPETUPOBATH U MpeoOpa3oBbIBaTh HHOOPMALHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pPUCYHKaX.

OmneprpoBaTh MOHITHEM BEKTOP B MPOCTPAHCTBE.

BbImonHATE  OEHCTBUS  CHOXKEHHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBIICHITH, KAKUMHU CBOMCTBAMU OHU 00JIa1at0T.

[TpuMeHSATh PaBUIIO MapalIeIenuIea.

OmneprpoBaTh MOHATUSMU: JEKAPTOBBI KOOPIAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YroJl MEXIy



BEKTOPaMU, CKAISIPHOE ITPOU3BEICHHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTODBI.

HaxoauTe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YHUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJSIPHOE IIPOM3BEICHUE, pPacKiIaAblBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JE€KAPTOBOM CHCTEME KOOPAHMHAT.

[TpumensaTs TeomeTpuueckue (HaKThl i PEUICHHs CTePEOMETPUUECKUX
3a/1a4, MPEANOIararoiMX HECKOIBKO IAroB PEIICHHUs], €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMe.

Pemare npocreiimme reoMeTpu4ecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METOAA.

Pemrarp 3amaum Ha [IOKa3aTeIbCTBO MATEMATHYECKHMX OTHOLICHHW H
HAXO0XJI€HUE F€OMETPUUYECKUX BEIMYMH [0 00pa3laM WiIH aJropuT™MaMm, NPUMEHsS
U3BECTHBIEC METO/IbI [IPU PELLICHUH CTAaHAAPTHBIX MaTEMAaTUYECKUX 3a1a4.

[IppuMeHATP MPOCTEWINNE NPOrPAMMHBIE  CPEACTBA M BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOINTH NpHUMEpPBl MATEMATHYECKHUX 3aKOHOMEPHOCTEM B IPUPOAE H
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE.

[IprMEHATE IOJTYyYEHHBIE 3HAHWS Ha IPAKTUKE: aHAIU3UPOBATH pPEAIbHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTEeMaTUYeCKH CPOPMYIMPOBAHHON NPOOJIEMBbI, MOJAEIUPOBATH pPEAIbHbIE
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MOHATHI U TeOopeM, anmapaTa aareOpsbl; pemarhb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEINYUH.

BeposiTHOCTH U CTATHCTUKA

CpaBHHMBaTh  BEPOATHOCTA  3HAYECHUW  CIIyYalHOM  BEJIMYMHBI  TIO
paclpeeseHUIO U C IOMOILBIO THATPAMM.

OnepupoBaTh MOHITUEM MATEMATUUYECKOTO OKHUIAHUS; IPUBOJIUTH TPUMEPHI,
KaK IMPHUMEHSETCS MAaTEMAaTUYECKOE OXHUAAHUE CIIYYaWHOW BEIWYMHBI HAXOIWTH
MaTeMaTHYECKOE 0KUIJAHUE 110 JAHHOMY PACIPEIEIICHHUIO.

HNmeTh nipeAcTaBieHUE O 3aKOHE OOJIBIINUX YHCEIL.

HNmeTh npencTaBiieHue 0 HOPMAIIbHOM PacCIpeICICHUN.









