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MNOACHUTEJIBHASA 3AIINCKA

Y4eOnbiit mpenmet «MaTeMaTHKa» COCTOUT U3 TPEX MOIYJICH:
® «Anrebpa 1 Hayaja MaTEMaTUYECKOTO aHAIM3a
e «I'eomerpus»
e «BepoATHOCTB M CTAaTUCTHKA»

Mooynb «Aneebpa u navana mamemamuyecko20 aHaIU3a»

Pabouas mporpamma yueOHOTO Kypca «Anredpa n Hauaida MaTeMaTHUYECKOTO
aHanu3a» 0azoBoro ypoBHs s oOydarontuxcs 10 —11 kimaccoB paspaborana Ha
ocHoBe DenepanbHOro rocy1apCTBEHHOIO 00Pa30BaTENBHOIO CTAHAAPTA CPETHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUMH,
NPEABABISIEMBIX K MaTEMaTHYECKOMY OOpPa30BaHUIO, U TPAIULUNA POCCHICKOTO
oOpazoBaHus. Peanuzamusi mporpamMmbl 00eCEUMBAET OBJIAJICHUE KIIFOYEBBIMU
KOMITETCHIIUSIMH, COCTaBIISIOIIMMH OCHOBY JUISI CAaMOPAa3BUTHS W HETPEPHIBHOTO
o0pa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIUXCS.

HEJIX U3YUEHUS YYEBHOI'O KYPCA

Kypc «AnreOpa u Hauajna MareMaTHUYECKOTO aHAIIW3a» SIBISECTCS OAHUM W3
HamOoJiee 3HAYMMBIX B MPOTPAMME CTapIIeH IIKOJBI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECHmeYMBAaeT HWHCTPYMEHTAJIBHYIO 0a3zy Ui H3y4eHHs BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOd CTOPOHBI, (POPMHUPYET JTOTHUECKOE M
a0CTpaKTHOE MBINUICHUE YyYalluXxcs Ha YPOBHE, HEOOXOIUMOM IS OCBOCHHS
KypcoB HWH(MOpPMATHKH, OOIIECTBO3ZHAHUS, WCTOPUU, CIOBECHOCTH. B pamkax
JTAHHOTO Kypca YdYalluecsi OBJIAJIeBAIOT YHUBEPCAIbHBIM SI3LIKOM COBPEMEHHOMU
HayKH, KOTopas (popMyIupyeT CBOU JOCTHKCHHS B MaTeMaTHYECKOU opme.

Kypc anredpsl u Hagasm MaTeMaTHYeCKOTO aHAIM3a 3aKJIabIBACT OCHOBY IS
YCHENIHOTO OBJAJCHUS 3aKOHAMU (PU3WKH, XUMUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TCHJICHIIUA OSKOHOMUKM W OOIIECTBEHHOW JKW3HU, TIO3BOJISIET
OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOIH30BaTh WX B TMOBCEIHEBHOW JKM3HHU. B TOXe Bpems OBiIaJicHHE
aOCTpaKTHBIMH U JIOTHYECKH CTPOTHMH MAaTEMAaTHYECKHUMH KOHCTPYKIIHSIMH
pa3BUBAaET YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WMCTHHHOCTH
YTBEPKJICHUSI, KCTIOJIH30BaTh 0000IIEHNE U KOHKPETH3AIMI0, a0CTparupoBaHue U
aHaJIOTHI0, GOPMUPYET KPEaTUBHOE M KPUTHUECKOE MBINIICHHE. B Xo1e n3ydeHus
anreOppl W HayaJdl MaTeMaTHYeCKOro aHalh3a B CTapIled IIKOJe ydaluecs
MOJy4aloT HOBBIA OMBIT pEHICHUS TMPHUKIAIHBIX 337a4, CaMOCTOSTEIIBHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJICTICH pealbHbIX CUTYyalluii M WHTEPIpPETAIin



MOJYYEHHBIX  PEUICHHM, 3HAKOMATCA C  INPUMEPAMH  MaTEMaTUYECKHUX
3aKOHOMEPHOCTEW B TMPHUPOJIC, HAYKE U B MCKYCCTBE, C BbIJIAIOIIAMUCA
MAaTEMATHYECKUMHU OTKPBITUSMU U UX aBTOPAMMU.

Kypc oOnagaer 3HAYUTETBHBIM BOCHUTATENbHBIM MOTEHLIUAIOM, KOTOPHIM
peanu3yeTcsi Kak uepe3 y4eOHbId MaTepual, CoCOOCTBYIOMUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PCHHS, TaK W 4Yepe3 cHenuduky ydeOHOW MesITeIIbHOCTH,
TpeOyromen CaMOCTOSITETIbHOCTH, AKKypaTHOCTH, MPOJOJKUTEIBHOMN
KOHIIEHTPAIlMM BHUMAaHUS U OTBETCTBEHHOCTH 32 MOJYYEHHBINA PE3YIIbTAT.

B ocHoBe MeTonuku OOydeHHs] anredpe W HavajlaM MaTeMaTH4eCKOro
aHaJIM3a JISKUT JEATEIHbHOCTHBIN PUHIIUI 00yUYEHUS.

CrtpykTypa Kypca «Anredpa 1 Hayajga MaTeMaTHYECKOTO aHaIN3a» BKIIOYAET
CHEYIOIINE COAEPKATECIbHO-METOIUUECKAE JUHUU: «YHCIa W BBIYUCICHUS,
«Dynkuuu  u rpaduku», «YpaBHEHUST W HepaBeHCTBa», «Hauana
MaTeMaTU4YECKOro aHanusa», «MHoxecTBa U JIOTMKa». DBce OCHOBHbIE
COAEPKATEIbHO-METOAUYECKNE JIMHUM H3YYalOTCSd Ha NPOTSHKEHUU JIBYX JIET
oOy4eHHus B CTaplieil IIKOJie, €CTECTBEHHO JOMOJHSIS APYT Apyra M MOCTEIEHHO
HACBIIIASICh HOBBIMM TE€MaMM H  paszaenamu. JlaHHBIA Kypc  SIBIISIETCA
WHTETPAaTUBHBIM, TIOCKOJIbKY OOBEIUHSET B ce0e CoJep)KaHHe HECKOJIbKHUX
MaTEeMaTUYECKUX JUCIUIUINH: aJiredpa, TPUTOHOMETPHUSI, MAaTeMAaTHUYECKUIN aHAIN3,
Teopusi MHOkecTB U JAp. [lo mMepe Toro kak ydvamiuecs OBJaJeBalOT Bc€ Ooiiee
IIUPOKMM MATEMaTUYECKUM ammapaToM, Y HUX MOCJIeI0BAaTEbHO (popMUpyeTCs U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MATEMATHUYECKYK) MOJENb pPEAIbHOU
CUTyallul, TPUMEHSITh 3HAHUA, TOJyYCHHbIE B Kypce «Ainrebpa W Hauana
MaTEMaTUYECKOTO aHaJIU3ay, JJIsl PEHICHUs CaMOCTOSTEHHO CHOPMYITHUPOBAHHON
MaTEMATHUYECKOM 3a/1aul, a 3aTEM UHTEPHPETUPOBATH MOJTYUYECHHBIN PE3YJIbTaT.

ConepxarenbHO-MeTOAMYECKas JIMHUA «YHHCIa W BBIYMCICHUS 3aBEPIIACT
dbopMHpOBaHNE HABBIKOB MCIOJIB30BAHUS JCHUCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW miKojie. B crapimiedl mikojge oco0oe BHUMAaHUE YIEISETCS
(GOpMUPOBAHUIO MPOYHBIX BBIUUCIUTEIBHBIX HABBIKOB, BKJIIOYAIONIUX B CeOs
WCIIOJB30BaHUE PA3IUYHBIX (OpPM 3alUCH JEHCTBUTEIBHOTO YHCIA, YMEHHUE
paLMOHATIBHO BBIMIOJHATh JCHUCTBUS C HUMH, JI€JIaTh MNPUKHUIKY, OLICHUBAaTh
pesynbrar. OOyuaromuecss TOJYYalOT HAaBBIKM NPUOMIKEHHBIX BBIYHCIICHUN,
BBITIOJTHEHUS JICMCTBUM C YHCJIAMH, 3allMCaHHBIMH B CTaHIapTHOH dopmMme,
MCIMOJIb30BaHUS MAaTEMaTUYE€CKUX KOHCTAHT, OLICHUBAHUS YHCJIOBBIX BBIPAKEHHUI.

JIuans «YpaBHEHUS M HEPABEHCTBA» PEAIM3YETCS HA MPOTSIKEHHH BCETO
oOy4eHHsI B CTapIed IIKOJIe, TOCKOJBKY B KaXIOM pas3feie MpoTrpaMMBI
MIPETYCMOTPEHO PEIIeHNE COOTBETCTBYIOMUX 3amad. OOyuaromuecs OBIaJICBAIOT
Pa3IMYHBIMA METOJIaMU PELICHUS LEJbIX, PAaUUOHAIBHBIX, WPPALUOHAIBHBIX,
MOKAa3aTeNIbHbIX, JIOTApU(PMHUUECKUX U  TPUTOHOMETPUYECKHX  YpaBHEHUH,



HEpaBEHCTB U uXx cucteM. [lonyyeHHble yMEHUs UCTIOIb3YIOTCS MIPU UCCIIEA0BAHUHT
(GYHKIUI C TOMOIIBIO MPOU3BOIHON, PEIICHUN MPHUKIAAHBIX 3a/a4d W 3a/1ad Ha
HaXOXKJIECHWE HauOOJBIIMX W HAUMEHBIIUX 3HaYeHUH QyHkuu. JlanHas
collepKaTelibHasl JIMHUS BKJIIOYaeT B ceOs Takke (QOpMUpOBaHUE YMEHUUN
BBITIOJIHATH Pacy€Thl Mo ¢opmysnaM, MpeoOpa3oBaHUsl UENbIX, PalUOHATIBHBIX,
UppaIlMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUM, a TaKKe BBIPAXKCHUH,
COJIEpKaIMX CTENEeHU U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia MPOUCXOJUT  JAJbHEWIEE  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTpaKTHOIO MBIIIJICHUST Yy4aluxcs, (GOPMHUPYIOTCS HaBbIKA JI€TyKTUBHBIX
paccyxJieHuil,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  TMPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJIE PAaBEHCTB U HEPABEHCTB. Anre0Opa
npemyaraetT 3(QQEKTUBHbIE HMHCTPYMEHTBHI [JIsl PEIICHUS MPAKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HArJAIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpHo-MeToauuecKass JMHUAA «DyHKIMM W TpaQuKH» TECHO
NEPEIUIETACTCS C IPYTUMH JIMHUSAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a1aET
MIOCJIEN0BATENBHOCTD U3y4YEeHUs MaTepHaia. N3yyenue CTENIEHHO,
MOKa3aTeNIbHOM, JIOrapu(PMUIECKON ¥ TPUTOHOMETPUIECKUX (PYHKITUH, UX CBOMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX Y4eOHBIX
MPEIMETOB U PEANbHOW MU3HU TECHO CBSA3aHO KaK C MAaTEMATUYECKUM AHAIU30M,
TaK M C pEIIeHHWEeM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM Oosbllloe BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIpaKaTh (HOpMyJiaMU 3aBUCUMOCTH MEXKIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TMOJyYCHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:kaTeNbHON JIMHUM HaIEJIeH Ha Pa3BUTHE YMEHUI
Y HAaBBIKOB, IMO3BOJSIOIIMX BbIpaXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznu4yHOi (opme: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero mszyuenue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIHOCOOHOCTH K
0000IIIEHNIO 1 KOHKPETH3AIINHU, UCTIOJIH30BAHUIO aHATIOTHH.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaiu3ay MO3BOJISIET
CYILIECTBEHHO PACIIUPUTh KPYTI KaK MAaTeMaTHMYECKHX, TaK U MPUKIAJHBIX 3aj]1ad,
JOCTYITHBIX 00YYalolUMCsl, Y KOTOPBIX MOSIBIISETCA BO3MOKHOCTh UCCIENOBATh U
CTpouTh Tpaduku (YHKIUH, OmNpenensTh WX HAUOONbIINE W HAUMEHBIIHNE
3HAYCHUSA, BBIYUCIITH MUIOMAnu (Guryp u oObEMBI TeJ, HAXOAWTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas cojlep)kareiibHasi JIMHHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH IOCTPOEHUSI MATEMATHYECKUX MOJENIEd pPEaNbHBIX CUTyaluu,
HaXOXKJIEHUS HaWIy4dllero pEeHIeHUs B MPUKIAAHBIX, B TOM YHCIE COLMAIbHO-
PKOHOMHMYECKHUX, 33/1a4ax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOI0 aHaJIn3a
CHOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOTO, (POPMaTbHO-TOTHUECKOTO U KPEaTHUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM paclo3HaBaTh MPOSIBICHUS 3aKOHOB



MaTeMaTUKM B Hayke, TEXHUKE U HcKyccTBe. OOyuaromuecss y3HAIOT O
BBIIAIOLIMXCSl PE3ysbTaTaX, MOJYYEHHBIX B XOJE€ pa3BUTUS MaTEMaTUKH Kak
HAyKH, U UX aBTOpax.

CopnepxarenpHO-MeTOIMYECKas JINHUSA «MHOXKECTBA U JIOTMKa» B OCHOBHOM
IOCBSIIEHA  AJIEMEHTAaM  TEOPUM  MHOXKECTB. T€0peTMKO-MHOKECTBEHHBIE
IIPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MAaTeMaTWKH U IPEaararoT
Haubosiee YHUBEPCATbHBIN S3bIK, OOBEAMHSIONINNA BCE pa3zelibl MAaTeMaTUKU U €&
IOPUJIOKEHUH, OHU CBS3BIBAIOT Pa3HblE MATEMAaTUYECKUE JUCLUIUIMHBI B €AUHOE
nenoe. [loaToMy Ba)KHO JaThb BO3MOXKHOCTH IIKOJBHUKY MOHMMATh TEOPETHKO-
MHO>KECTBEHHBIN SI3bIK COBPEMEHHOM MAaTEMaTUKM M HCIIOJIb30BAaTh €ro s
BBIPQKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa um Havajlla MaTeMaTHYECKOrO AHAJIN3a» IMPUCYTCTBYIOT
TAaK)K€ OCHOBBI MAaTE€MaTH4YECKOIO0  MOJEIMPOBAHUS, KOTOpBIE IPU3BaHbI
c(opMUPOBATh HABBIKW [MOCTPOCHUS MOJIEJIEN PEANIbHBIX CUTYALIUN, UCCIIETOBaHUS
TUX MOJENIeH C MOMOINIbIO amnmapara anreOpsl 1 MaTeMaTHYeCKOro aHaiu3a U
WHTEPHPETALUN TOJYUYECHHBIX PE3ysbTaToB. Takue 3aaHusl BIUIETEHbI B KaXKIbIA
U3 pa3/iesioB MPOrpaMMBbl, MOCKOJIBKY BECh MaTEpHAl Kypca IIMPOKO HCHOIb3YyeTCs
JUISL peIeHus] IPUKIIAAHBIX 3a1a4. [Ipu penieHun peabHbIX NMPAaKTHYECKUX 3aaad
yyauiyecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJIB30BATh AHAJIOTHIO, 0000LIATh M KOHKPETH3UPOBAThH
npobnemy. [lesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PEIIECHUS MPUKIIATHBIX
3aJa4 OpraHu3yeTcs B MPOIECCe M3YUEHHUs BCeX TeM Kypca «Anredpa v Havaia
MaTEeMaTHYECKOrO aHaJIu3a».

Mooynw «I eomempusy

PabGouass mporpamma yueOHoro kypca «['eomerpusi» 0a30BOro ypoBHS IJis
oOyuarormuxcst 10 —11 xmaccoB pa3pabotaHa Ha ocHOBe DenepaibHOTO
roCyIapCTBEHHOTO 00pa30BaTEILHOTO CTAaHAApTa CPEIHETO OOIIEero 0Opa3oBaHUs,
C y4éTOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TPEABIBIICMBIX K
MaTeMaTHYEeCKOMY OOpa30BaHUIO, M TPATUIUA POCCUUCKOTO 0Opa3oBaHUA.
Peanuzanmst mporpaMMbl 00eCIieYMBaeT OBIIAJICHUE KITFOUCBBIMH KOMIICTCHITUSAMM,
COCTABJISIFONIIMMU OCHOBY JIJII CaMOPa3BUTHUSI W HEMPEPHIBHOTO O00pa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEIILHOTO pPAa3BUTHUS
JUYHOCTH 00YyYarOIIMUXCS.

HEJU U3YUYEHUSA YYEBHOT'O KYPCA

BaxxHocTh yueOHOro Kypca TE€OMETPHUH Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHusl OOYyCJIOBJIE€HA MPAKTUYECKONM 3HAUYMMOCTHIO METANpPEIMETHBIX H
MPEAMETHBIX PE3YJbTATOB OOYYEHHS] T€OMETPUU B HAIpPaBICHUU JUYHOCTHOIO



pa3BuTus oOydarommxcs, (HopMHpoBaHUS (QYHKIMOHAIBHON MaTeMaTHYeCKON
TPaMOTHOCTH, U3YYEHHUS APYTUX yUYEOHBIX AUCUUILINH. PazButue y oOydarommxcs
MPABWIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH T€OMETPHUECKHUX
a0CTpakIIfii, COOTHOIIEHHH PEATbHOTO M UACAIBHOIO, XapaKTepe OTpaKeHUs
MaTEMaTUYeCKOM HAyKOW SBJIEHHM M TMPOILIECCOB pealbHOr0 MHpa, MECTe
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMAaTHYECKOTO MOJECITUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yUYalllMXxcsl, a TaKKe KayecTB MBIIUICHUS, HEOOXOAMMBIX JUIsl ajanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHErO
oOmero oOpa3oBaHHsA, Tak Kak OOEClHeYMBaeT BO3MOXKHOCTb H3Y4YEHHUs Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMpPaBICHHOCTH, TaK M TYMaHUTAPHOM.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU H3YYEHHUHU OOYYarOIUMUCS
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 (pu3mKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AESITEeNbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHHM U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTPaKEHHUS OKPYXKAIOIIETO MHpA, YCJIOBHUE YCIEUTHOTO TMO3HAHWUS U aKTUBHOTO
npeoOpa3oBaHusl  JAEUCTBUTEIBHOCTH.  OmnepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHSAET pa3Hble BUABI y4EeOHOM U TPYIOBOM NE€ATEIHLHOCTH,
SBIIIETCS OAHMM M3 NMPO(PECCHOHANIBHO BAXKHBIX KAdyeCTB, MOATOMY AaKTyaslbHa
3amadya (GOpPMUPOBAHUS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KAk
pPa3HOBUAHOCTH OOpA3HOTO MBIIUICHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJIFOTOBKE K MPAKTUUYECKON JAESITETbHOCTH IO MHOTUM HaIPaBJICHUSM.

[lenp ocBoeHus mporpaMmbl yueOHOro Kypca «l'eomeTpusi» Ha 0a30BOM
ypoBHE 00yueHus — o00IeoOpa3oBaTelibHOE U OOILIEKYJIbTYpPHOE pa3BUTHE
oOydarommxcss  4yepe3  oOecriedeHHe  BO3MOXKHOCTH  MPUOOpETEeHUs
WCIIOJIb30BAHUS. CUCTEMATUYECKUX TE€OMETPUYECKMX 3HAHUM W JCUCTBUH,
CHelM(PHUUHBIX T€OMETPUH, BOZMOKHOCTH YCIICITHOTO MPOAOHKEHUS 00pa30BaHUsI
0 CIIEUATBHOCTSIM, HE CBA3aHHBIM C MPUKJIAJAHBIM HCIOIb30BaHUEM I€OMETPHH.

[IporpaMmMa 1o reoMeTpur Ha 0a30BOM YpOBHE TIpeqHA3HAUYCHA ISt
OOy4YaronMXcst CpeHEN HIKOJIbI, HE UCIBITHIBABIIUX 3HAYUTEIBHBIX 3aTPyAHEHUM
Ha YPOBHE OCHOBHOTO 00mIero obpazoBanms. Takum oOpazoM, oOydaromniuecs: Ha
0a30BOM YpOBHE JOJKHBI OCBOMTH OOIIME MaTeMaTHYE€CKHE YMEHMS, CBS3aHHBIC
CO CHenu(pHUKON TreoMeTpUH W HEOOXOAMMBIE [JIsi JKM3HU B COBPEMEHHOM
oOmectBe. Kpome 3TOro, oHu MMEIOT BO3MOXXHOCTb M3Y4YUTh T'€OMETpHUIO Oosee



IyOOKO, €ClIi B JaJbHEHIIEM BO3HHKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUAX B MPOPECCHOHATBHOMN JEATEIbHOCTH.

JlocTmxeHre 1eAr OCBOCHHUS MPOrpaMMbl OOECIIEYMBACTCS PEIICHHEM
COOTBETCTBYIOIIMX 3amad. lIpuopureTHbIMM 3aJayaMHd  OCBOEHHS  Kypca
«I"'eometpun» Ha 6a3oBoM ypoBHEe B 10—11 kiaccax sBisitoTCS:

e (opmMupoBaHMEe mNpEACTAaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI H OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHue NpeACTaBICHUS O MHOTOTPAHHUKAX W TeJlaX BpalleHUs
KaK O BOKHEHIIMX MAaTEMATHYECKUX MOJEIAX, MO3BOJSIONIUX OMHUCHIBAThH
Y U3y4aTh pa3HbI€ SIBJICHUS OKPYKAIOIIEr0 MUPA;

e (QopMupOBaHHME YyMEHHUSI pACIO3HABATH HA YEPTEkKaX, MOJACISIX 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
MHOTOTPAaHHHUKAX U TeJaX BpallleHUs! U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHHE  QJITOPUTMAaMU  PEIICHUS  OCHOBHBIX  THUIIOB  3ajad;
dbopMupoBaHUEe yMEHHUS TPOBOJUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
paccyX IeHus B XOJAE PEIICHHS CTEPEOMETPHUECKHMX 3ajlady M 3aJay C
MPAKTUYECKUM COJIEPKAaHUEM;

e pa3BUTHE WHTEJJICKTYaIbHbBIX u TBOPUYECKHUX CIIOCOOHOCTEM
oOy4JarommMxcs, IMO3HAaBaTEJIbHOM  aKTUBHOCTH, HCCIEAO0BATEIIbCKUX
YMEHHM, KpUTUYHOCTU MBIIUICHUS;

e (opmupoBanue GyHKIIMOHATBHON rPaMOTHOCTH, pEJIEeBaHTHOM
F€OMETPUU: YMEHUE paclo3HaBaTh MPOSBICHUS T'€OMETPUUYECKUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHbIX KU3HEHHBIX
CUTyallMsIX M TIPU W3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH U 3aKOHOMEpPHOCTEH, (OPMYIUPOBATh WX Ha S3BIKE
Tr€OMETPUH U CO37]aBaTh T€OMETPUYECKUE MOJICIH, TPUMEHSTh OCBOSHHBIN
FCOMETPUYECKUM amnmapaTr JJis pelIeHUs] MPaKTHUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATD MOJTYUYCHHBIC PE3YyJIbTATHI.

OTnMunUTEeTFHONM OCOOCHHOCTHIO MPOTPAaMMBI SBIISIETCS BKIIOUEHUE B KYpC
CTEpEOMETPUM B Hayalle €ro MU3y4YeHHs 3aJay, pEUIaeMblX Ha YpPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONpPeeIEHHBIM 00pa30M OpraHu3oBaHHasi paboTa HaJl
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOILIECCOB, MOTUBUPYET K
JAJbHEUIIIEMY U3yYEHUIO IPEIMETA.

[Ipeamoutenue oTAaETCS HATISAHO-KOHCTPYKTUBHOMY METOy OOY4YEHUSs, TO
€CTh TEOPETUYECKUE 3HAHUSI UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-



IIPAKTUYECKONW JEATENbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABICHHUU Yy
yYallUXCs B Kypce€ CTEPEOMETPUM IPOBOJMUTCS 3a CYET pelieHus 3a7ad Ha
CO3JaHME€  NPOCTPAHCTBEHHBIX O0pa3oB W  3aJa4y Ha  ONEPUPOBAHUE
IPOCTPAHCTBEHHbIMU oOOpa3amu. Co3naHue oOpa3a HPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, @ ONEpUpPOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHSI €T0 HCXOJAHOIO COAECPKAHU.

OcHOBHBIE cozepxaTenbHble JTUHUKM Kypca «I'eomerpun» B 10—11 kmaccax:
«MHororpanHukn», «IIpsiMble U TUNIOCKOCTH B IPOCTPAHCTBE», «Tena BpameHus»,
«BekTopsl U1 KOOPAMHATHI B POCTPAHCTBEY. DOPMUPOBAHUE JIOTHUECKUX YMEHHM
pacmpenenssercs He TOJBKO II0 COJEP)KATENbHBIM JIMHHMSM, HO M IO ToJaM
oOy4eHHUs Ha YPOBHE CPEHEr0 00IIero 00pa3oBaHuUsl.

Copnepxanre 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPE3yJIbTaTaM
OCBOEHHUsl pabodeil mporpamMmbl, pacHpelesN€éHHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECKUMHU
MOHATUSIMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENBbHO U MOCTYIATEIbHO, C
COOJII0/IEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEICTABICHUN OOYy4YaloIIMXCA, pACIIUpSs U
yrayOnsis e€, o0pasys MpoYHbIe MHOKECTBEHHBIE CBS3H.

Mooynb «Bepoamuocms u cmamucmuray

PaGouass mporpamma yuyeOHOro Kypca «BeposSTHOCTP M CTaTHCTHKA»
06a3zoBoro ypoBHs s oOydarommxcs 10 —11 kmaccoB paspaboTaHa Ha OCHOBE
denepadbHOTO  TOCYIApCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApPTa CPEIHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
MPEABABISIEMBIX K MaTEMaTHYECKOMY OOpPa30BaHUIO, U TPAIUILUNA POCCHICKOTO
oOpazoBanus. Peanmzarusi mporpamMmbl OOSCIIEYMBAET OBJIAJICHHUE KITFOYEBBIMU
KOMITETCHIIUSIMH, COCTAaBIISIOIIMMH OCHOBY JUISI CAaMOPa3BUTHS M HETPEPHIBHOTO
oOpa3oBaHHUs, IIEITOCTHOCTh OOIICKYJIBTYPHOTO, JIMIHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0YYAFOIIIHXCA.

HEJN U3YUEHUSA YYEBHOI'O KYPCA

VYueOHbiii kypc «BeposiTHOCT, M CTaTUCTHKa» 0a30BOTO YPOBHSI SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOTo Kypca 0a30BOrO YPOBHS
ocHOBHOM mikoyibl. Kypc mpenHasHadeH st (OPMHpPOBAHUSA y OOYYaAIOIIUXCS
CTaTUCTUYECKON KYJBTYpbl W TOHUMAHUS POJM TEOPUU BEPOSTHOCTEM KaK
MaTEMaTUYECKOr0 MHCTPYMEHTA JJIsi U3yUYEHUs CIIy4allHbIX COOBITHM, BEJIUYUH U
npoueccoB. Ilpu m3yyeHum Kypca oOoramaroTcsi MPEACTaBICHUS YYalluxcs O
METOAAX UCCIEIOBAHUSA U3MEHUMBOTO MUPA, PA3BUBAETCSA IOHUMAaHUE 3HAYMMOCTHU



M OOIMHOCTH MAaTEMAaTHYECKUX METOJOB MO3HAHHUS KAaK HEOTHEMIIEMOM 4YacTH
COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO MHUPOBO33PCHUS.

Copeprkanre Kypca HampaBJICHO Ha 3aKpEIUICHHE 3HAHWU, TOJYYCHHBIX TPH
M3YYEeHUH Kypca OCHOBHOM IIIKOJIBI M HA PAa3BUTHE IMPEJCTABICHUN O CIydyalHBIX
BEJIMUYMHAX M B3aMMOCBS3SX MEXKJIYy HHMH Ha BaXKHBIX IIPUMEpax, CHOKETHI
KOTOPBIX IMMOYEPITHYTHI U3 OKPYKAIOMIETO MUPA.

B cooTBeTcTBMM C yKa3aHHBIMH IEISIMH B CTPYKType Y4YeOHOro Kypca
«BeposTHOCTh M CTaTUCTHKA» CpeaHed IIKOJIbl Ha 0a30BOM YPOBHE BBIJCIICHBI
CICAYIOIIME OCHOBHBIC cojiepkaTeabHble JIMHUHU: «CiaydailHble COOBITHS U
BEPOSTHOCTHY, «CydaiiHbIe BETMYMHBI M 3aKOH OOJIBIITNX YUCEID».

BaxHyro dacTh Kypca 3aHMMaeT H3y4Ye€HHE TEeOMETPHUYECKOTO |
OMHOMMAIIEHOTO PACIPENCIICHU ¥ 3HAKOMCTBO C WX HEMPEPHIBHBIMHA aHAJIOTaMU
— IMOKa3aTeJIbHBIM U HOPMAJIBHBIM Paclpe/IeICHUSIMHU.

Conepxxanne auHUKM «CiydaiiHble COOBITHS W BEPOSTHOCTH» CITYXKUT
OCHOBOW 11 (DOPMHUPOBAHMSI TPEICTABICHUN O PaCHpEIeSICHUU BEPOSTHOCTEH
MEXIy 3HAUYCHHUSIMHU CIIYYaWHBIX BEJIWMYHMH, a TAK)KE dTa JIMHHUSI HEOOXOIMMa Kak
0aza 11 W3y4eHUs 3aKOHA OOJbIIMX 4Yuced — (YHIAMEHTAJIBHOTO 3aKOHa,
JEUCTBYIOIIIETO B TMPUPOJE M OOIIECTBE M HMMEIOIIET0 MaTEeMaTHYECKYIO
dbopmanuzamnuio. CaM 3aKOH OOJIBIIMX YHCET MPeIiaraeTcs B 03HAKOMHUTEILHOMN
dbopMe ¢ MUHIMAJTBHBIM HCITOJIb30BAaHUEM MaTeMaTHYeCKOTro (popmaan3ma.

Tembl, CBSI3aHHBIC C  HEMPEPHIBHBIMU  CIyYaWHBIMA  BEJIMYMHAMH,
aKIICHTUPYIOT BHHMaHHEC IIKOJBbHUKOB Ha ONHMCAHUW W H3YUYCHHH CITyYalHBIX
SIBJICHUH C TIOMOIIBI0O HENPEPHIBHBIX (DyHKIMH. OCHOBHOE BHUMaHUE YACISICTCS
MOKa3aTeJIbHOMY M HOPMAJIBHOMY pacIpeieIeHUsIM, MPU ATOM MPEAIrojaracTcs
O3HAKOMHUTEIBLHOE M3YUYCHHUE Marepuaga Oe3 J0Ka3aTelIbCTB IMPUMCEHSIEMBIX
(bakToB.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
Ha wusydyenme ydeOHOro Kkypca «Anrebpa W Hayajla MaTeMaTHYECKOTO
aHayn3a» Ha 0a30BoM ypoBHe oTBoauTcs 170 yaca: B 10 kinacce — 68 yacos (2 yaca
B Henelnto), B 11 kimacce — 102 yaca (3 yaca B HEAEMIO).

Ha u3ydenume ydebHOro kypca «l'eomerpusi» Ha 06azoBoM orBomutcs 102
yaca: B 10 kiacce — 68 vaca (2 yaca B Heznenwo), B 11 knacce — 34 yaca (1 gaca B
HEJIEITI0).

Ha wusydenune yueOHOro kypca «BeposiTHOCTh M CTaTHCTHKa» Ha 0a30BOM
ypoBHe oTBoauTCcs 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Henemo), B 11
kiacce — 34 Jaca (1 gac B Hezeno).



COAEPXKXAHHUE YYEBHOI' O KYPCA

Mooynv «Aneebpa u navana mamemamuyecko20 AHAIU3A»

10 KJIACC

Yuciia ¥ BIYMCICHUS

Pannonanbapie unciaa. OOBIKHOBEHHbIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeCKOHEUHblE  MepuoAuYeckue  JpoOu. ApudMeTHYecKue  omepanud  C
palMoHaNbHBIMU YHCTIAMU, TPE0OpPa30BaHUS YHCIIOBBIX BhIpakeHUH. [IpuMenenue
Ipo0ell U MPOLEHTOB JUIsl PEIICHHs] MPUKIAAHBIX 3a/1a4 U3 Pa3IUYHbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

JlelictBuTenpHble 4nciia. PalMOHaNbHBIE W UPPALMOHAJIBHBIE YHUCIIA.
ApudpmeTnueckue omnepauud ¢ JACUCTBUTENbHBIMU yHciaMu. [lpubGnmxéHHbie
BBIYMCJIEHNS, IPABUJIA OKPYIJIEHUS, IPUKUAKA U OLIEHKA PE3YJIbTAaTa BHIYUCICHH.

Crenenb ¢ 1ensiM  nokazateneM. CranpgaptHas ¢opma  3amucu
JNEeUCTBUTEIBLHOTO 4yucia. Vcnonb3oBanue mnoaxoxdsmiedi ¢Gopmbl  3alucu
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypaJibHOM  cremeHu.  JlelictBus ¢
apu(pMETUIECKUMH KOPHSMU HATypaJIbHOM CTENIEHHU.

CHHYyC, KOCHHYC ¥ TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHHYC, apKKOCHHYC,
aAPKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHU.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHbBIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

VYpaBHeHHEe, KOpEeHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpaBEHCTBA.
Meton nHTEPBAJIOB.

Pemenue nensix v 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenre TpUroHOMETPUYECKUX YPABHEHU M.

[IppuMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMATUYECKHUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTel HAyKH U pealbHOM KU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoOwl 3amanHust GyHknuu. ['paduk  QyHkuu. BzaumuHO
oOpaTHble PYHKIINU.

OObnacTh ompeneneHus U MHOXECTBO 3HaueHui Qynkumu. Hymm yskumu.
[IpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUM.



CrenenHas QyHKIMS ¢ HATypaJbHBIM U IIEJIBIM MOKa3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpauk KOpHs N-0i CTENEHHU.

TpuronoMerpudeckasi OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX
(GyHKITUH YUCIIOBOTO apryMeHTa.

Hauajia MaTeMaTH4ecKOro aHajau3a

ITocnenoBaTeabHOCTH, CIIOCOOEI 3aJaHus MOCJIEA0BATEIIbHOCTEH.
MOHOTOHHBIC OCJICOBATECIILHOCTH.

Apudmernueckas 1 reoMmeTpudeckas mporpeccud. beckoHeuHo yObIBaromast
reomeTpudeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIECH TeOMETPUUYECKON
nporpeccur. @opMysia CIOXKHBIX MPOLEHTOB. VCIOMb30BaHUE MPOTPECCHUU IS
pEIICHUS PealbHBIX 3a7a4 MPUKIAAHOTO XapaKTepa.

MHo:KkecTBa U JIOTHKA

MHOK€eCTBO, olepalMu HajJ MHOXecTBamMu. Jlumarpammbl Jilsiepa—BeHHa.
[IpumMeHeHnEe TEOPEeTHUKO-MHOKECTBEHHOI'O armapara JJid OMMCAHUS PealIbHBIX
MIPOIIECCOB U SBJICHUH, IPU PEILICHUH 3a]1a4 U3 IPYTUX y4eOHBIX TPEAMETOB.

Onpenenenue, TeopeMa, CI€ACTBUE, JOKA3aTEIbCTBO.

11 KIIACC

Yucaa v BIYMCICHUSA

HartypanbHbie u nienbie yncina. [Ipu3Haku 1e1uMOCTH HEIbIX YHCET.

CrteneHb ¢ pallMOHAIBHBIM TTOKa3aTesaeM. CBOMCTBA CTEICHM.

Jlorapudm yucna. JleciTuuHbIE U HATYypPAJbHBIE JIOTAPU(PMBI.

YpaBHeHHS U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXKEHHI, COACPIKAITUX JTOTApU(MBI.

[IpeoOpa3zoBaHre BBIPAKEHUN, COJEPXKAIIUX CTETIEHH C PalMOHATIbHBIM
MOKA3aTEIIEM.

[Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

[lokazarenbHbIE YpAaBHEHHS U HEPABEHCTBA.

JlorapudmMuueckne ypaBHEHUS 1 HEPABEHCTBA.

CucTteMbl TMHEHWHBIX ypaBHEHHU. PellleHre MPUKIAIHbIX 33/1a4 C TOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHUM.

Cucremsbl 1 COBOKYITHOCTH PAallMOHAIBHBIX YPABHECHUW U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMM, CUCTEM M  HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3aad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
KU3HU.

DyHKUMH U TPaPUKH

Oyukius.  [lepuonuueckne  ¢yHkuuud. [IpomMexyTku  MOHOTOHHOCTH
byaknun. MakcuMmymbl 1 MUHUMYMBI GyHKinu. Hawnbonbiiee w1 HauMeHbIee
3HaueHHe (DYHKIINHM HA POMEXKYTKE.



Tpuronomerpuueckue GpyHKINUU, UX CBONCTBA U TPaPUKU.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.

Hcnonp3oBanue rpagukoB GYHKITUN ISl PEIICHUS YPAaBHCHUNA W JIMHCHHBIX
CUCTEM.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB H
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMPHU PEUICHUU 3aady W3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hauana MaTeMaTH4ecKOro aHajamn3a

HenpepoiBHbie hyHKIIMHU. METOa UHTEPBAJIOB /JIsl PEIICHHS HEPABEHCTB.

[IponsBonnas  ¢yakuuu. ['eomerpuyeckuii u  QU3NUECKUN  CMBICIH
ITPOU3BOTHOM.

[IpousBoaHble  3JM€MEHTapHBIX  QyHKIUA.  DopMynbl  HAXOXKICHHS
IPOU3BOJHON CyMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIHUI.

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxxaenne HanOoNbIIero 1 HAaMMEHbILIEro 3HaYeHUd (PYHKIMHU Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKACHUS HAWJIY4dIEero pElIEHUs B
INPUKIIAIHBIX 3aja4yaxX, I ONPENENICHUs CKOPOCTH IIpolecca, 3aAaHHOTO
dbopmyoii unu rpaduKoMm.

[IepBooOpa3znas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reoMeTpuyeckuid M (usmyeckuid cMmbici. Beiuncnenue
uHTerpana no gpopmyne Herorona—JleiiOnuna.

Mooynv «'eomempusiy

10 KITIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHA  CTEpeOMETpuU. Touka, TpsAMas, IUJIOCKOCTb,
npocTpaHcTBO. IloHATHE 00 aKCMOMAaTHMYECKOM IOCTPOEHHM CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
IapajulesibHble M CKpelmuBarommecs npsamble. [lapajuienbHOCTH NpsAMBIX U
IUIOCKOCTEM B  IPOCTPAHCTBE: IAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
MApAJIICIBHOCTD TPEX MPSAMBIX; MAPAIIICIBHOCTh MPSIMONM U IUIOCKOCTU. YIUIBI C
COHAIIPABJICHHBIMA CTOPOHAMH; Yrod MEXAy MNPSIMBIMA B IIPOCTPAHCTBE.
[TapannensHOCTH IIJIOCKOCTEN: [apajljieabHbIC IIJIOCKOCTH; CBOMCTBA
napajuleNpHbBIX IUIockocTed. Ilpocteiimine npocTpaHCTBEHHBIE (UIYpHl Ha
IUIOCKOCTH: TETpa3Ip, KyO, napajjiesienunea; IOCTPOEHUE CEUEHUI.



[leprieHAMKYASIPHOCTH MPSIMOM M MJIOCKOCTH: NEPIEHIUKYIISIPHBIE MIPSMbIE B
MPOCTPAHCTBE, NpPSIMbIE MapaJlJieIbHbIE W MEPHECHAUKYISIPHbIE K IJIOCKOCTH,
MpU3HAK NEPHEHAUKYISIPHOCTA TMPSAMOM U IUIOCKOCTH, Teopema O MpsMOM
MEPIEHINKYJIAPHON IUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YrOJI MEXAY MNpPSIMON U
IJIOCKOCTBIO;  ABYTPAaHHBIM  yroJl, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO TIOCKOCTH, PACCTOSIHUE
OT TpsIMOM  1T0  IUIOCKOCTH,  TPOSKIMs  (GUTypel HAa  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh ~ TUIOCKOCTEW: MPHU3HAK  MEPHECHAUKYISIPHOCTH  ABYX
IocKocTer. TeopeMa 0 TpEX MEePIEHINKYIApax.

MHoOrorpaHHuKH

[loHaTre MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBIMYKIIbIC
Y HEBBIMYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOTrorpanHuka. [Ipusma: N-yroiapHas
pU3Ma; TPaHU U OCHOBAHUS MPHU3MBIL; MpsAMas U HAKIOHHAs MPU3MbBI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuiesienunes U ero cBoicta. Ilupamuna: nN-yronpHas nupamujaa, rpaHd U
OCHOBaHHUE MUPAMUbI; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
ycedéHHasi mnupamMuaa. OJIEMEHTbl Tpu3Mbl W nupamuibl. [IpaBusnibHbIe
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBWIbHAs MHPAMUJIA; NpaBUJIbHAs TPEYroJibHash MUpPaMHUAA W TPaBUIIbHBIN
terpadap; KkyO. IlpencraBieHue O TMpaBWIbHBIX MHOTOTPAHHUKAaX: OKTadIp,
noaeKadip ¥ ukocadap. CeueHust MpU3Mbl U TUPAMU/IBI.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSIMOW,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, Napajuielenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.

BrlunciieHre 9SJ€MEHTOB MHOTOTPaHHUKOB: péOpa, AuAroHayiv, YTJIbL.
[Inomans OOKOBOW MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MNPSIMOW IMPHU3MBI,
IJIOMAh OCHOBAaHMM, TeopemMa O OOKOBOW TOBEPXHOCTH TPSIMOWM MPHU3MBI.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TIPABWIHLHOW MHUPaAMUJIbI,
TeopeMa O IUIomaad yceu€éHHoM mnupamuabl. [lonsitue 06 00bEMe. OOBEM
MAPaMU/JIbI, TPU3MBI.

[TogoOuble Tenma B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

11 KUIIACC

Tena Bpamenust

HummHapuyeckas MMOBEPXHOCTb, oOpasyromue HWIAHAPUIECKOU
MMOBEPXHOCTH, OCh UWJIWHAPUYECKOW NOBEPXHOCTHU. LlunmHap: OCHOBaHUA W
OOKOBasi TMOBEPXHOCTb, OOpasyrolias M OCb, IUIOMaAb OOKOBOW U TMOJHOU
MTOBEPXHOCTH.



Konnueckasi moBEpXHOCTh, 00pa3yromue KOHMYECKON MOBEPXHOCTH, OCh H
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHUME U BeplMHA, 00pa3yrolias
U OCb, IUIOMaJb OOKOBOM U TMOJHON TOBEPXHOCTU. YCEUEHHBIA KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, ITHaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3aumnoe pacnonoxenue cepbl U IMIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
I0MAahL ChEpHl.

N306pakeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka IMIMHIpa U KOHYCA.

KoMmOuHanuy Ten BpalleHHWss UM MHOTOTPAaHHUKOB. MHOTOIpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpAILICHUA.

[Tonsarue 00 06BEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 06 00béMe
IPSMOYTOJILHOTO Tapajuiesienunena u ciaeactBuss u3 He€. O0bEM HUIUHIpA,
koHyca. O0BEM 11apa u 1miomab chepsl.

[longoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00bEMaMu MOAOOHBIX TE.

Ceuenus mwiMHApa (MapaUleIbHO W TMEPHEHIUKYJSIPHO OCH), CEUYEHUS
KoHyca (mapajuieIbHO€ OCHOBAHHMIO M TIPOXOJIAIEE uYepe3 BEPIIHUHY), CECUCHUS
niapa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B MPOCTpaHCTBE. CII0)KEHUE U BEIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha Yucio. Pa3ioxkeHne BeKTopa Mo TpEM HEKOMIUIAHAPHBIM
BekTopaMm. [lpaBwiio mnapaminenenunena. PelieHwe 3amay, CBSI3aHHBIX C
IIPUMEHCHUEM TMpaBUJl JEUCTBUU C BekTopamu. lIpsamoyronpHas cucrema
KoopauHaT B mnpoctpancTBe. Koopaunatel BekTopa. Ilpocreitmme 3amaun B
KOOpJHWHATax. Yroa Mexay BekTopaMu. CKaasgpHOE TPOM3BEICHUE BEKTOPOB.
Brruncnenue yriioB Mex1y NMpsIMBIMHA M IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ] TP PEIICHUU T€OMETPUUECKUX 3a]1ay.

Mooynw «Beposmnocms u cmamucmuxay

10 KJIACC

[IpencraBnenne MaHHBIX C TOMOIIBIO Tabnmui, u guarpamm. Cpemnee
apupMeTHIeCKoe, MeJIruaHa, HauOoJIblllee M HAUMEHbIIEE 3HAYCHHUS, pa3Max,
JUCTIEPCHS M CTAHJIaPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCIIEpPUMEHTHI (OMBITHI) U CIy4aiiHble COOBITHS. DJIEMEHTapHbIE
coObITHsl (ucxobl). BepostHOCTh ciydaitHOro coObITHs. bim3ocTh 4acToThl |
BeposiTHOCTH ~ coObITmii.  Cily4aifHble  OMBITBI  C  PAaBHOBO3MOKHBIMU



JJIEMEHTAapHBIMU  COOBITUSAMH. BeposTHOCTH  COOBITHUH B ONBITaX  C
PABHOBO3MOHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.

Onepatuu HajJ COOBITUSMU: NepecedeHne, 00beAMHEHUE, TPOTUBOIIOIO0KHBIC
coObITHs. Jluarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSATHOCTEH.

YcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBO CiydallHOTrO
sKcriepuMenTa. @opmyiia MoTHOM BeposiTHOCTH. He3aBrucruMbie COOBITHS.

Komb6unaropnoe npaBusio ymHoxeHus. [lepectanoBku u axropuan. Yucmo
coueranuil. TpeyronsHuk Ilackans. ®opmyna 6mHoma HeroToHa.

bunapHbIii ciydaiiHbIil ONBIT (MCIIBITAHKE), YCIeX W Heynada. HezaBucumbie
ucnbeiTaduss. Cepusi HE3aBUCUMBIX HCIBITAaHUM 10 nepBoro ycnexa. Cepus
HE3aBUCUMBIX UCIIBITAaHUI bepHyIum.

CnyuvaitHasgs  BennuuHa. Pacnpenenenne  BeposATHocTer.  Jlmarpamma
pactipenenenus. [Ipumepsl pacnpeneneHud, B TOM 4YHCIE, T€OMETPUYECKOE U
OMHOMHAJIBHOE.

11 KIIACC

UucnoBple  XapaKTEpUCTUKUA  CIy4YaWHBIX  BEIWYMH: MaTEMaTUYECKOE
OKMJIAHUE, IUCIIEPCHsI W CTAaHJApTHOE OTKIOHEHHWE. [Ipumepsl npuUMEHEHHs
MaTeMaTUYECKOTO OXKUIAHUS, B TOM YHUCIE B 3aJa4aX M3 NOBCEIHEBHOM JKHU3HU.
Matematnyeckoe oxugaHue OMHAPHOW Clay4yaliHON BelIWYuHBI. MaTeMaTtnyeckoe
OKMJIAHUE CYMMBI CIyYallHbIX BEJIMYMH. MaTremMaTH4ecKoe OXHUAAHUE U
JUCTIEPCUsi TEOMETPUYECKOr0 U OMHOMHUAIBHOIO paclpeaeeHui.

3akoH OOJIBIIMX 4YHCEI MU €ro poyib B HayKe, NPUPOAE M OOIIECTBE.
Br160pouHbIii METOT MCCTIEAOBAHMIA.

[IpuMepbl HENpPEpPBIBHBIX CIy4alHbIX BenWuMH. [loHATHME O TIOTHOCTH
pacrnpeneneHus. 3a1a4n, IPUBOASIIME K HOPMaJIbHOMY pactpeneneHuro. [lonarue
O 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 pE3yJIbTaThl OCBOEHHUSI MPOrPaMMbl  Y4EOHOTO TMpeaMeTa
«MaremaTuka» XapakTepu3yIOTCS:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIETrOoCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHHH,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJICHCTBOBATh C COIUAIBHBIMA HHCTUTYTAaMH B COOTBETCTBUU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TatproTyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IPaskIaHCKON MICHTHYHOCTH, YBAKCHHS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JPYrUX HayKaxX, TEXHOJOTrusX, chepax
SKOHOMUKHU.

JIyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHHSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO TOBEJICHMUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHHUE YCTONYHBOTO OYIYIIEro.

DCTeTU4eCKOe BOCIIUTAHUE!

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUM;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DU3UYECKOE BOCTIUTAHUE:

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

OTJIbIXA, peryisipHas busnueckas aKTUBHOCTb); (bu3nIecKoro
COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
JEATEIIbHOCTHIO.

TpynoBoe BocUTaHUE:



TOTOBHOCTBIO K TPYyAy, OCO3HAHWEM IIEHHOCTH TPYAOIIO0HWS; HHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MNPUIOKEHUSIMU, YMEHUEM COBEPIIATh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTBIO K AKTHUBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a/1a4 MAaTEMAaTHYECKON HAIPABJICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COLMAJIBHO-D)KOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE IIPUPOAHOM U COLMAIBHOMU
Cpellbl, OCO3HaHWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpPUEHTALIMEN HA NPUMEHEHUE MATEMATHYECKUX 3HAHWUW I PEUICHUS 3a7ady B
0o0JaCTH OKpYyXKaromiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKU UX
BO3MOYKHBIX ITOCJICICTBUU JUJIL OKPY’KAIOLIEH CPEIBbI.

[{eHHOCTH HAYYHOTO MTO3HAHHS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW JESITeIbHOCTH, ITAaroB €€
pPa3sBUTUS M 3HAYUMMOCTH JUIsI PA3BUTHUS LMBWIW3ALMHU; OBJIAJACHUEM S3BIKOM
MAaTEMATUKH W MAaTEMaTUYE€CKOW KYJIbTYpOM Kak CpEICTBOM MO3HAHUA MHUPA;
TOTOBHOCTBIO OCYIIECTBISATH IMPOEKTHYK) M HCCIEHOBATEIBCKYIO JESTEIbHOCTD
VHJIMBUIYaJIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«MaremaTuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OellCTNEUAMU.

1)  Vhusepcanvuvie  noznasamensHvle  Oeticmeus, — obecnedugaron
Gopmuposanue 06a308bIX KOSHUMUBHBIX Npoyeccos obydarowuxcs (oceoenue
Memo008  NO3HAHUA ~ OKpYJCamwe2o  Mupa;  npumeHeHue  J102UYeCKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABIISATh U XaPaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUN, OTHOIICHUN MEXAY TMOHATUSIMH; (OPMYIUPOBATH
ONpEeNeNIeHNs] TOHATHUW; YCTaHABIMBATH CYIIECTBEHHBIH  TPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KpUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATH, (OPMYyJIUpPOBaTH M  MPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIC 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 JIOTMKH, JEAYKTUBHBIX M
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
MIPOBOIUTH CaMOCTOSITEJIbHO JI0Ka3aTeIhCTBA MaTEeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIBL;

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

Bba3oBrle nccnenoBaTelIbcKue JEUCTBUS:

MCIIOJIb30BaTh BOMPOCHI KaK HCCIIENOBATEIHCKAN WHCTPYMEHT IO3HAHMS,
dbopMyIpoBaTh BOMPOCH], (UKCHPYIOUIME MPOTHBOPEUYUE, MPOOIemMy,
yCTaHaBJIMBaTh HWCKOMOE U  JaHHoe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YECKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBHIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmarmeii:

BBISBJIATH AepUUINTH MHPOPMAINK, JAaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJIsl PELLICHU 3a/1a4u;

BbIOMpaTh  MHGOPMAIMIO W3  HMCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHaJIN3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALUIO
pa3IMYHBIX BUAOB U ()OPM MPEICTABICHHUS,

CTPYKTYpUPOBaTh WHGOPMAIUIO, TIPEACTABIATh €€ B Pa3InYHbIX Qopmax,
WLTIOCTPUPOBATH TpaduiecKH;



2)

OLICHUBATh HAaJIE)KHOCTD uHbOopManuu 1o CaMOCTOSTEJIBHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie KOMMyHuKamuenwvle Oelicmeus, — 0Oecneuusarom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIICHUS; CHO, TOYHO, TPAMOTHO BBbIpaXaTh CBOIO
TOUKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHPOBATh IOIYYEHHbIN pPe3ybTarT;

B X0/ 00CYKIEHH 3a7aBaTh BOIPOCHI IO CYILIECTBY 00CYKIaeMON TEMBI,
npoO0JIeMBbI, pelIaeMoi 3aJ1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIE HA MIOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;
NPEACTaBIATh  pPE3yJbTaThl  pPEIICHHUs  3aJayd,  JIKCIIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTAa;  CaMOCTOATENbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NMOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaIbHON pabOThI MPY PENICHUH YICOHBIX 3a7a4; IPUHUMATH 11ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacnpeaeNsTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYXKIeHUs, 0OMEH MHEHU M,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIUPOBAHHBIM YIaCTHHUKAMHU B3aUMOJICHUCTBHSI.

Vuueepcanvnvie  pecynamuenvle  Oelicmeus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX 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 PEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUK.
CaMOKOHTPOJIb:

BJI1aACTh HaBbIKaAMH MMO3HAaBaTEIbHOM pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[GﬁCTBHfI N MBICJIMTCIIBHBIX IMPOICCCOB, UX PC3YJIbTATOB,
BJI1aACTh criocobamMu CaMOIIPOBCPKH, CAMOKOHTPOJIL  IIpomecca H
pe3yiibTaTa pCIUICHUA MaTEMaTU4YECKOM 3aga4du,



e TNPEABUAECTb TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPU PpELUICHUH
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

Mooynv «Aneebpa u navana mamemamuyecko20 AHAIU3A»

OcBoenne yueOHOTO Kypca «Anredpa v Hadajga MaTEMaTHYCCKOTO aHAIH3a»
Ha YpOBHE CpEIIHEro OOIIero oOpa3oBaHUs JOJDKHO O0ECIEeUMBATH JOCTHUKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yuciia ¥ BIYHCICHUSA

OnepupoBaTh MOHATHAMM: PALMOHAIBHOE W JEHCTBUTEIIBHOE YHUCIIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIIEHTHI.

BolmonHATh  apuMETHYECKHEe  ONepauud € palUOHAIbHBIMU U
JNEHUCTBUTEIBHBIMU YHCIAMH.

BoimonusaTe npuOAMKEHHBIE BBIYUCIICHUS, UCIIOB3YS MpaBUiia OKPYIJICHHUS,
JienaTh NPUKUAKY U OLEHKY Pe3yJIbTaTa BIYMCICHHMN.

OnepupoBaTh MOHATUSMHU: CTENEHb C IEJbIM IOKAa3aTesieM; CTaHJIapTHAs
dbopma 3amMcH JIEUCTBUTENBHOIO YMCIA, KOPEHb HATypaJbHOW CTENEHH;
UCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3allCU JEHCTBUTENBHBIX YUCEI JIJIsl PELECHUS
IPaKTUYECKUX 3a]a4 U NPECTaBICHUS JaHHBIX.

OnepupoBaTh MOHATUAMU: CUHYC, KOCUHYC M TAHT€HC MPOU3BOJIBHOIO YIJIA;
MCITIOJIb30BAaTh 3aMKCh MPOU3BOJILHOTO yTiia Yepe3 00paTHbIE TPUTOHOMETPUUECKUE
byHKUIHU.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh MNOHATHSAMHU: TOXAECTBO, YPAaBHEHHME, HEPABEHCTBO; LIEJIOE,
palMoHaNbHOE, UPPALMOHAIBHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
yYpaBHEHHUE;

BrimonusaTe npeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAXKEHUM W periaThb
TPUTOHOMETPUYECKHE YPABHEHHUS.

BremonusaTe npeoOpa3oBaHus LEIBIX, PALMOHAIBHBIX M HPPaLMOHAIBHBIX
BBIDOKCHM W pellaTb OCHOBHBIE THUIBI  LEJIBIX, PpAalAOHAIBHBIX WU
VPPaLMOHAIbHBIX YPABHEHUM U HEPABEHCTB.



[IpuMeHATh ypaBHEHUS U HEPABEHCTBA JIJISl PEIIEHUS] MAaTEMATHYECKUX 3a7a4
W 3a]1a4 U3 PA3JIUYHbIX 00JIacTe HAYKH U PEabHOU KU3HH.

MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ aireOpbl, COCTABIATH
BBIDAKECHMSI, YPAaBHEHMS, HEPAaBEHCTBA 110 YCIOBHMIO 3aJadM, HCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajireopsl.

DyHKIUHN U TPAPUKH

OmneprpoBaTh MOHATHIMH: (PYHKIHS, CIIOCOOBI 3aMaHusl (QYHKIUH, 00JIaCTh
ONpEeENeHUs] U MHOXECTBO 3HayeHUM (yHKuuu, rpaduk (QyHKUHH, B3aWMHO
oOpartHbie (QYHKITUH.

OmnepupoBarb NOHATUAMU: UYETHOCTh W HEUETHOCTh (QYHKIUH, HYJIU
(GyHKUIHH, TPOMEKYTKH 3HAKONOCTOSIHCTBA.

Hcnonb3oBathk rpaduky GyHKIMMA 7151 pelIeHUs] ypaBHEHUH.

CtpouTh U uuTaTh rpa@UKU JTUHEHHON (PYHKLIMU, KBAAPATUYHON (PyHKIIHH,
CTETEHHON (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Ucnonw3oBath rpadukd (QyHKIUE JUIsI  UCCIEIOBAHMUS IPOIECCOB U
3aBUCUMOCTEN MpPHU PEIICHUH 3aJay U3 APYIHMX yYEOHBIX MPEIMETOB U PEATbHON
YKU3HH; BBIpaXaTh (POpMyIaMu 3aBUCUMOCTH MEX]ly BEJIMUUHAMH.

Havana MmaTeMaTH4eCKOro aHaJIn3a

OnepupoBaTh NOHATHUAMU: TOCIEAOBATEIbHOCTh, apUpMETHUeCcKass U
reOMETPUYECKAsI IPOIPECCUMU.

OnepupoBaTth MOHATUAMH: OECKOHEUHO YOBIBarollasgs Ie€OMETpUYECKast
porpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOIIEH T€OMETPHUUECKOM MPOTPECCHUHU.

3anaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA ITOCIEI0BATEIBHOCTEN U MPOIPECCUN ISl PEILIECHUS
peanpHbIX 3a7a4 NPUKIATHOTO XapakTepa.

MHoskecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXECTBO, OIEpaLlMy HaJlI MHOYXKECTBAMH.

Hcrnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIA — anmmapar Uil ONMCAaHUs
peasbHBIX MPOLIECCOB U SBJICHWM, MPU PEIICHUH 3a7ad U3 JAPYTUX Yy4eOHbIX
PEIMETOB.

OnepupoBath  MOHSATUSIMHU: ONpENeNIeHHe,  TEopeMa,  CIEACTBUE,
JI0Ka3aTeIbCTBO.

11 KJIACC
YucJa 1 BbIYUCIEHUS
OnepupoBaTh MNOHATUSIMHU: HATypaJlbHOE, II€J0€ YHCIO; HCMHOJIb30BaATh
MPU3HAKU JICJIMMOCTH LENBIX YHCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIE MHOXKUTEIN
JUUISL pELLIeHUs 3a1ay.
OnepupoBaTh NOHATUEM: CTEIIEHD C PAIMOHAIBHBIM MTOKA3aTEJIEM.



OmnepupoBaTh NOHATUSIMH: JOrapudm uducia, AECATUYHBIE U HATypalibHbIE
Jgorapu@mel.

YpaBHeHNs U HEPABEHCTBA

[TpumeHsaTh CBOMCTBA CTeNEHM i1 NpeoOpa3oBaHUS  BBIPAKEHUM;
OIIEpUPOBAaTh TMOHATHUSAMM: IOKA3aTEJIbHOE YPaBHEHHE W HEPABEHCTBO; pelIaTh
OCHOBHBIE TUIIBI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BemonusaTe mnpeoOpa3oBaHHsl  BBIPAKEHUH, COAepXKaIIUX Jorapudmel;
ONEPUPOBATh MOHATUSMU: JIOTApU(PMHUUECKOE YpaBHEHUE M HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JJOrapu(PMUUECKUX YPABHEHUIN U HEPABEHCTB.

HaxoauTe perienus NpocTeNInX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMH: CUCTEMA JIMHEMHBIX YPAaBHEHHW U €€ PELICHUE;
MCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIS PELICHUS MPAKTUYECKHUX 3a4a4.

HaxoauTp pelreHus NpoCTEHIINX CUCTEM U COBOKYIIHOCTEW pallMOHAJIBHBIX
YPaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKE aireOpbl, COCTABIATH
BBIPDAXXEHUs, YPaBHECHMS, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHIO 33J1a4H,
MCCJIEN0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM aliapara anreopsl.

DOyHKUMH U TPaPuKu

OnepupoBaTh MNOHATUAMM: NEpUOAMYECKass  (QYHKUUSA, TMPOMENKYTKU
MOHOTOHHOCTH (YHKIUH, TOYKM JIKCTpeMyma (yHKIUMU, HauOosblliee U
HaMMeEHblllee 3HayeHuss (QYHKUUM Ha TMPOMEXKYTKE; HCIOIb30BATh WX IS
UCCIeI0BaHus (PYHKITUH, 3aJJaHHOUN rpaduKoOM.

OmnepupoBaTh MOHATHAMH: TpapUKU MOKA3aTEIbHOW, JOrapupMUyYecKorl u
TPUTOHOMETPUUECKUX (PYHKUUH; N300paxaTh UX Ha KOOPAWHATHOW IJIOCKOCTU U
WCIIOJIB30BaTh ISl PEIICHUS] YPABHEHU U HEPABEHCTB.

N300paxath Ha KOOPJIAMHATHOM IMJIOCKOCTH TpadUKH JUHEHHBIX YpaBHEHUMN
Y UCIIOJIB30BaTh UX JUISl PELIEHUSI CUCTEMBI JINHEUHBIX YPAaBHEHUN.

Hcnonp3oBath rpaduku (QyHKUMA JUIS HCCIENOBAaHUS MPOLECCOB U
3aBUCUMOCTEN U3 APYTUX YU4EOHBIX JUCIUIUIMH.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

OnepupoBaTh NOHATUSIMU: HEMPEPbIBHASI (QYHKUHUS;, TPOU3BOAHAS (QYHKILINU;
UCITOJIb30BATh TEOMETPUUYECKUIA M (PU3UUECKHUI CMBICI TIPOU3BOIHOM ISl PEIICHUS
3a;ad.

HaxonuTh npon3BOHbIE 3JIEMEHTAPHBIX (PYHKIIUHI, BEIYUCIIATH POU3BOIHBIE
CYMMBI, IPOU3BEACHHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOU3BOIHYIO 7Sl UCCIEN0BaHUS (QYHKIIMHM HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHATDH PE3YyIbTaThl UCCIETOBAHUS K TOCTPOEHUIO Ipa(hUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Uil HAXOXKACHUS HAWIYYLIErOo PEIICHUS B
IIPUKJIAJAHBIX, B TOM YUCIIE COLMAIbHO-DKOHOMUYECKUX, 3aa4ax.



OnepupoBaTh MOHATUSMHU: TIEPBOOOpa3Hasi U UHTETpai; MOHUMATh
reOMEeTPUUECKUN U GU3NYECKUIN CMBICT UHTErpaa.

Haxoauts mepBooOpa3Hbie 3JIeMEHTAPHBIX (DYHKIUH; BBIYUCISATH WHTETpal
o ¢popmyne Herorona—JleliOuuia.

Pemare npukiagHeie 3a1auv, B TOM YHUCJIE COLHMAIBHO-DKOHOMHYECKOTO U
(bu3NYECKOro XapakTepa, CpeICTBAMH MAaTEMaTUIECKOTO aHaJIN3a.

Mooyne «I'eomempusy

10 KJIACC

OmneprpoBaTh MOHITUSIMH: TOUKA, PSMas, INTOCKOCTb.

[lpuMeHSATh aKCHOMBI CTEPEOMETPUU U CIEACTBUS W3 HUX INPH PEIICHUU
reOMETPUUYECKUX 3a/1a4.

OmnepupoBaTh MOHIATHSAMU: MAPATUICTBHOCTD U MEPIICHINKYISIPHOCTD MPSIMbBIX
Y TJIOCKOCTEHN.

KnaccudumupoBath B3auMHOE paclONIOKEHUE MNPSIMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMU: JIBYTPAHHBIA yTrojl, TPaHW JABYTPAHHOTO YIJa,
peOpo IBYrpaHHOTO yTria; JIMHEWHBIM Yroj JABYTPaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TOHSATHSAMH: MHOTOTPAaHHHMK, BBIMTYKJIBIA W HEBBITYKJIbIH
MHOT'OTPaHHHK, 3JIEMEHTHl MHOTOI'PaHHHKA, TPABUIILHBIN MHOTOT DAHHUK.

Pacro3naBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
PSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccudumnmpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KjIaccu(uKanuy  (BBINYKIBIE W HEBBINYKIbIE MHOTOTPAaHHUKH; TPABUIIBHBIC
MHOTOTPAaHHHKH; MPSAMbIE ¥ HAKJIOHHBIE TIPU3MBI, TTAPAJIICIICITUIIC IBI).

OmneprpoBaTh MOHITHIMHE: CEKYIIas INIOCKOCTh, CEYCHHE MHOTOTPAHHHUKOB.

OOBSACHATH PUHIIUIIBI IOCTPOCHHS CEUSHUH, HCTIONIB3YST METO/T CIICIOB.

CTpouTh CEYCHHS MHOTOTPAaHHUKOB METOJOM  CJIEOB, BBIMOJHSATh
(BBIHOCHBIC) TUIOCKHE YEPTE)KU U3 PHUCYHKOB MPOCTBIX OOBEMHBIX (DUTYp: BHI
CBEpXy, COOKY, CHU3Y.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOPUTMaM, TPUMEHSS W3BECTHBIC AaHAJIMTUYCCKHE METOJbl TPU PEHICHUU
CTaHJAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 HAa BBIYMCICHUE PACCTOSIHUM MEXIY IBYMS
TOYKAMH, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUJIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMH.

Pemrate 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIMYHMH 110 00pa3iaM Uiu
aNropuTMaM, TMPHUMEHSS W3BECTHbIE AaHAJIUTUYECKHE METOJbl NpPU PELICHUU



CTAaHJAPTHBIX MAaTeMaTMYECKUX 3a4a4 Ha BBIYMCICHHE YIJIOB  MEXKIY
CKpPCIMBAIOIIMMHCS TPAMBIMH, MEXKIYy MPSAMOA M  IUIOCKOCTBIO, MEXKIY
IIJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.

Bbruncnsate 00bEMBI M IJIOLAAA NOBEPXHOCTEH MHOIOIPAaHHUKOB (TMpU3MA,
nupaMyuja) € MpUMEHEHUEM (OpMys; BBIYMCIATH COOTHOLIEHMSI MEXAY
IUJIOIIAASIMU TOBEPXHOCTEHN, 00BEMaMU TOJI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATHSMHU: CHMMETpPUS B IPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekarp, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX M€OMETPUUECKUX (UTypax, MPEJICTAaBICHHYIO Ha YEpTEXKax U
PUCYHKAX.

[IpumeHnsaTh reomeTpuueckue (aKThl A1 PEIICHUS CTEPEOMETPUYECKUX
3a/1a4, IPEANOJIaralliuX HECKOJIBKO IAaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

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

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

[IpuMeEHATh MONy4YEHHBIE 3HAHUS HA IPAKTHUKE: aHAJIM3UPOBATh pEajbHbIC
CUTyallMld W TPUMEHATb HU3YUYEHHBIE TIOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTUYeCKl CQOPMYIHPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATh pPEaAbHbIE
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MOHATHI U TeOopeM, anmapaTa aareOpbl; pemarhb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEINYUH.

11 KJIACC
OnepupoBaTh TOHATUSIMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
HWIMHAPUYECKON  TMOBEPXHOCTH;  LWIMHIP;  KOHMYECKAass  MOBEPXHOCTb,

o0pa3yrolire KOHUMYeCKOH TOBEPXHOCTH, KOHYC; cepruuecKas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIWHIP, KOHYC, cdepa u map).

OOBACHATH CIOCOOBI MOTYUYEHUS TEJl BpallleHUsI.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MIOCKOCTH.

OmneprpoBaTh MOHATHIMHU: IIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CeTMEHTA; IIapOBOW CJIOH, OCHOBAHHE IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS,
1aPOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIA[M  TOBEPXHOCTEM Ten  BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyII.

OnepupoBaTh TOHATUSAMH: MHOTOTPAaHHHWK, BIHCAaHHBIM B cdepy W
ONMCaHHBIA OKOJO cdepbl; cdepa, BNHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpaIllCHUS.



Bb4uchsTe COOTHOLIEHUSI MEXIY IUIOLIAASIMU MOBEPXHOCTEH U 00BEMaMu
0/TOOHBIX TEJI.

N300paxaTh u3yyaemble (UTYpHl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbIIONMHATE (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX
dburyp: Buz cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHUS TEJ BPAICHHUS.

W3Bnekatb, WHTEPHPETUPOBATH U MpPeoOpa3oBbIBaTH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
pUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINONHATE JIEWCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIO, OOBACHITH, KAKUMH CBOMCTBAMHU OHH 00JIaJJaIOT.

[IprMeHATh IpaBUIIO NIapaJUICIICIIUAIIEAA.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPJIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YIOJd MEXIY
BEKTOPaMH, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHbIE U KOMIIJIAHAPHBIE
BEKTOPBI.

HaxoauTte cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YHUCIIO, YIOJI MEXKIY
BEKTOpPAMH, CKaJsIpHOE IPOM3BEICHUE, pACKIaAbIBATh BEKTOp MO JIBYM
HEKOJUIMHEApHBIM BEKTOPAaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPNHAT.

[TpumensTh TeomeTpuueckue (HaKThl i1 PEUICHUs] CTEPEOMETPUUYECKUX
3a7a4, [PEANOJIararoluX HECKOIbKO 11aroB PEIICHUs], €CJIM YCIOBUS IIPUMEHECHUS
3aJ1aHbI B SIBHOH (hopme.

Pemwate mpocreimme reoMeTpuyecKUE 3a1add Ha NPUMEHEHUE BEKTOPHO-
KOOpPIMHATHOI'O METO/A.

Pemlarp 3amaum Ha [0OKa3aTeslbCTBO MATEMAaTHYECKUMX OTHOLICHHW W
HAXO0XJIEHHWE FeOMETPUUECKUX BEJIMUMH MO0 00pa3laM WM alropuT™MaM, MPUMEHsIS
M3BECTHBIE METO/IbI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUYECKUX 3a/1a4.

[IpumeHaTs mOpocTedline IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKUX 3aay.

[IpuBOINTHE NpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
YKA3HH, pACIIO3HABATH IIPOSIBJIEHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMeHATh TOJyYEeHHBbIE 3HAHUS Ha IPAKTHUKE: aHAJIW3UPOBATH PEaJIbHbBIC
CUTyallud W IPUMEHATb WU3YYCHHBIC IIOHATUSA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTHYeCKu C(HOPMYIUPOBAHHONW MPOOJIEMBbI, MOJAEIUPOBATH peajbHbIC
CUTyallud Ha A3bIKE TIEOMETPUM, MUCCIEAOBATH IIOCTPOCHHBIE MOJIEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpeM, armapaTa anreOpbl; pemaTh
[IPAKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOXKICHUEM T€OMETPUUECKUX BEIUYUH.



Mooy «Beposmnocms u cmamucmuka

10 KIIACC
Yurath 1 CTPOUTH Ta6J'II/ILIBI U JharpaMmal.
OHCpHpOBaTB ITOHATUAMM: CpPCOHCC apI/I(l)MCTI/I‘ICCKOC, MCAHaHa,

HauOoJbllIee, HAUMEHbLIEE 3HAUEHUE, pa3MaX MacCHBa YUCJIOBBIX JaHHbBIX.

OmnepupoBaTh NOHATUSAMU: CIIyYalHBIM SKCIEPUMEHT (OIBIT) U CIIy4ailHOE
coObITHE, DJIEMEHTapHOE COOBITHE (BJIEMEHTAPHBIA KMCXOJ) CIYyYalHOTO OIbBITA;
HaXOJUTh BEPOSTHOCTH B ONBITAX C PABHOBO3MOKHBIMH CIIyYallHBIMHU COOBITUSIMU,
HaxXOAWTb W CpaBHUBAThb BEPOSTHOCTU COOBITMH B H3YYEHHBIX CIyYalHBIX
DKCIIEPUMEHTAX.

Haxonute u QopMynHpoBaTh COOBITHA: TMEpECEUEHUE U OOBEIUHEHHE
JAHHBIX  COOBITHM, COOBITHE, MPOTUBOIOJOXKHOE JAaHHOMY  COOBITHIO;
M0JIb30BAThCS AUArpaMMaMu OJujepa U GOopMyIJION CIIOKEHHUS BEPOATHOCTEN MpHU
pelIeHny 3a1ad.

OmnepupoBaTh MOHATUSIMH: YCIOBHAsi BEPOATHOCTb, HE3aBUCHUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MPAaBHUJIA YMHOXXEHHS, C MOMOIIBIO J€peBa
CJIy4ailHOTO OMbITA.

[TpuMeHATh KOMOMHATOPHOE MPABUIIO YMHOKEHUS TIPU PEILICHUH 3a/1a4.

OnepupoBaTh MNOHATUSIMH: HCIBITAHUE, HE3ABUCUMBIE HCIBITAHMS, CEPHS
UCIBITAaHUHM, ycleX M HeyJaya; HaXOAWTh BEPOATHOCTH COOBITUH B CEpUH
HE3aBUCUMBIX MCHBITAHUMN JI0 IEPBOTO yCIeXa; HAXOIUTh BEPOSATHOCTH COOBITUH B
CEpHUU UCTIBITaHUN bepHyum.

OnepupoBaTh  MOHATUSAMM:  CIlydailHas  BEJHMYMHA,  PACIPEICICHUE
BEPOSITHOCTEN, IMarpaMMa pacIipeiesieHusl.

11 KUIIACC

CpaBHUBAaTH  BEPOSITHOCTHM  3HAYEHUM  CIy4yalHOW  BEJIMYMHBI 1O
paclpeeNIEHUIO UM C IOMOILBIO THATPAMM.

OnepupoBaTh NOHATUEM MATEMATUYECKOTO OXKUIAHUS, TPUBOJIUTH IIPUMEDHI,
KaK MPUMEHSIETCS MaTEeMAaTUYECKOE OXKHUAAHUE CIyYalHOW BEIWYMHBI HAXOIUTh
MAaTEMATUYECKOE OKUAAHUE MO TAHHOMY PACIPEICIICHUIO.

HMmeTh nipeAcTaBiICHUE O 3aKOHE OOJIBIIIUX YHCEIL.

HNmeTh npencTaBiieHue 0 HOPMAJIBHOM PaCIpPEICIICHUU.



TEMATHYECKOE IINTAHUPOBAHHUE

Mooynv «Aneebpa u Havana mamemamuyecko20 AHAIU3A»

10 KUIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
n/n NMPOrpaMmblI Bcero Kontpoabusie — IHpakrueckue o0pa3oBaTejibHbIE
padoThI padoThbI pecypesI
MHosxecTBa palliOHAIBHBIX U
1 JICUCTBUTEIIbHBIX Yncesl. PalimoHanbHbIe 14 1
YpaBHEHUS U HEPABEHCTBA
5 Oyukiuu u rpaduku. CTeneHs ¢ HelbM 5
MOKa3aTeseM
3 ApudpmeTnueckuii KOpeHb N—Oi CTENEeHHU. 18 1
WpparnmonansHble ypaBHEHUS U HEPABEHCTBA
Dopmyisl
4 TpUTrOHOMETpUH. T pUroHOMEeTpHUUECKHE 22 1
ypaBHEHUS
5 [TocnenoBareanbHOCTH U IPOTPECCUU 5
6 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 3 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
CreneHsb ¢ paluOHaJIbLHBIM TOKA3aTEJEM.
1 [TokazarenpHas pynkuus. [lokazarenpHbie 12 1
YpaBHCHHS U HEPABCHCTBA
Jlorapudmudeckast pyHKIHS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpuyeckue GyHKIHHA U UX
3 rpaduku. Tpuronomerpuyeckue 9 1
HEpaBEHCTBA
4 [IpousBoaHas. [IpumeneHnne mpou3BOgHON 24 1
5 WHTerpan u ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHHA 12 1
7 HarypanbHble u nensie ynucna 6
8 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 18 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




Mooynw «I'eomempusiy

10 KUIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposBbie)
Konrpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 BBenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanmienbHOCTb NPSAMBIX U INIOCKOCTEN
3 [TeprieHIUKYISIPHOCTD MPSIMBIX U 12
IIJIOCKOCTEN
4 VYrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1
5 MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUEeHUsI, pACCTOSIHUS U YTJIbI 1
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0
11 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM uudpoBbie
Ne ni/m P Konrtpoabsnbie IIpakTnueckue (uubp )
NpoOrpamMmbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
Tena BpaieHus 12
OOBEMBI TET 5 1




BexTops! 1 KOOpAMHATHI B IPOCTPAHCTBE

10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

[ToBTOpEeHME, 0000MIIEHNE,
CHCTeMaTHu3alus 3HaHUI

Mooynb «Bepoamuocms u cmamucmura»
10 KJIACC

34

Ne i/

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMMbl

Hpe,I[CTaBJ'IeHI/Ie JaHHBIX W OIIKMCAaTCIIbHasA
CTaTUCTHUKA

KoJysnuyecTBo 4acoB

Bcero

KonTpoJabHble
padoThI

IMpakT4yeckue
padoThI

DJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTeJibHbIE

pecypchl

CrnyyaliHble ONBITHI U CIIydaliHbIe COOBITHS,

OIIBITBI C PABHOBO3MOKHBIMU
SJICMCHTApPHBIMU UCXOAaMHU

Onepanuu HaJ COOBITHUSME, CTIOKEHUE
BEPOSATHOCTEMN

VYcnoBHas BEpOATHOCTB, IEPEBO
CJIy4aifHOTO OIbITa, POopMyJia MOTHON
BEPOSITHOCTH U HE3aBHCUMOCTB COOBITHIA

DneMeHTbl KOMOMHATOPUKH

CepI/II/I MOCJIE0BATENbHBIX UCIIBITAHUMN

CrnyuaiiHble BEJIMUUHBI U pacripeiesIeHUs

o N o O

O0001IeHne 1 cucTeEMaTU3aINs 3HAHUI

oo w M




OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 2
11 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uu¢poBbIe
Ne /it P Kourtpoasnbie Ilpakruueckue (icbp )
NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 MareMatnueckoe 0KMIaHHUE CIy4aliHON 4
BEJTUYHUHBI
) Jlucniepcus ¥ cTaHJapTHOE OTKIOHEHUE 4 1
CIIy4ailHOM BEJTMYUHBI
3 3aKoH OONBIINX YHCET 3 1
4 HenpepbiBHBIE CiTydaliHbIE BEIIMUUHBI 5
(pactipenenenusi)
5 HopmansHoe pacnipenenenus 2 1
6 [ToBTOpeHwue, 0606meHI:Ie " 19 9
CUCTeMaTH3aIlvsl 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 3
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