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MOACHUTEJBbHASA 3AIINCKA

Pabouas nmporpamma yueO6HOro Kypca «Anredpa U Hauajga MaTeMaTHUYECKOTO
aHanu3a» 0a3oBoro ypoBHs s oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHOBe DeiepaibHOTO TOCYIaPCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa CPEIHETO
oOmero oOpa3oBaHus, C Yy4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
NPEABABISIEMBIX K MaTEMaTUYECKOMY OOpa30BaHUIO, U TPAIULUNA POCCHICKOTO
oOpa3oBanus. Peanuzaiusi mporpamMmbl 0OECHEYMBAET OBJIAJICHUE KIHOYEBBIMU
KOMITETCHIIUSIMH, COCTaBIISIONIMMH OCHOBY JUISI CAaMOPAa3BUTHS W HETPEPHIBHOTO
oOpa3oBaHus, MEITOCTHOCTHh OOMIEKYIbTYPHOTO, IMYHOCTHOTO W TIO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIINXCA.

PaGouast mporpamma ydeGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS s
oOyuaromuxcst 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHusl,
C y4éTOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEABABIICMBIX K
MaTeMaTUYeCKOMY OO0pa3oBaHUIO, W TPAJAMIMN POCCUICKOTO 0O0pa3oBaHUS.
Peanuzanust mporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIFOUEBBIMH KOMIICTCHIIUSIMH,
COCTABJISIIONIIMMH OCHOBY JIJII CaMOPA3BUTHUS W HEIMPEPHIBHOTO 00pa30BaHUS,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO MW ITO3HABATECIIBHOTO Pa3BUTHS
JUIHOCTH 00YYarOIINXCS.

PaGouass mporpamma yuyeOHOro Kkypca «BeposSTHOCTP M CTaTHCTHKA»
06a3zoBoro ypoBHs s oOydaromuxcs 10 —11 kmaccoB paspaboTaHa Ha OCHOBE
denepaqbHOTO TOCYAApCTBEHHOTO 00pa30BAaTEIBHOTO CTaHAApTa CpPEIHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
MPEABABISIEMBIX K MaTEMaTUYECKOMY OOpa30BaHUIO, U TPAIULUNA POCCHICKOTO
oOpazoBanus. Peanuzarusi mporpamMmbl 0OECIEYMBACT OBJIAJICHUE KITHOYEBBIMU
KOMITCTCHIIUSIMH, COCTABJISFOIIIMMH OCHOBY JUISI CAMOPA3BUTHUS M HEIPEPHIBHOTO
oOpa3oBaHHUs, IEITOCTHOCTh OOIICKYJIBTYPHOTO, JIMIHOCTHOTO M TTO3HABATEIIHLHOTO
Pa3BUTHS JIMYHOCTH O0yYAFOIIIHXCA.

HEJIM NT3YYEHUA YYEBHOI'O KYPCA

Kypc «Aaredpa u Hayajia MATEeMATHYECKOr0 AHAJIM3a» SIBJISIETCS OJHUM
13 HauOosiee 3HAYMMBIX B IMPOTpaMMeE CTaplied IIKOJbI, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OO0ECMeYMBAEeT HWHCTPYMEHTAIBbHYIO 0a3zy JUisi HM3YYEeHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOd CTOPOHBI, (POPMUPYET JOTHUECKOE H
a0CTpaKTHOE MBIIUICHUE YyYallluXCsl Ha YPOBHE, HEOOXOIUMOM JJIi OCBOEHUS
KypcoB UH(MOpPMATHKH, OOIECTBO3HAHUS, HCTOPUU, CIOBECHOCTH. B pamkax



JAHHOTO Kypca YdYaIlluecs OBJIAJICBAIOT YHUBEPCAIBHBIM SI3LIKOM COBPEMEHHOU
HayKH, KOTopas (opMyIupyeT CBOU JOCTIKEHUS B MAaTEMaTHIECKOUN opme.

Kypc anrebpsl 1 Hagam MaTeMaTHYecKOro aHaIM3a 3aKJIabIBaeT OCHOBY AJIS
YCHEIIHOTO OBJAJCHUS 3aKOHaAMU (PU3MKH, XUMHUHU, OHOJIOTMH, TOHUMaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW JKU3HU, TO3BOJISIET
OPHUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOIh30BaTh WX B MOBCEIHEBHOW XU3HU. B TOXe Bpems OBiIaieHUE
aOCTpaKTHBIMU U JIOTHYECKHM CTPOTMMH MATEMAaTHUYECKHUMH KOHCTPYKUIHUSIMHU
pa3BUBaET YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUSI, UCTIOIb30BaTh 0000IIEHNE U KOHKPETH3alMI0, a0CTparupoBaHue u
aHAJIOTHIO, (OPMHUPYET KPEaTUBHOE M KPUTHICCKOE MEIICHHE. B x0/1€ n3ydeHus
anreOpbl M HayaJl MaTEMaTUYeCKOTO aHajy3a B CTaplied IIKOoJe Yydalluecs
MOJIYYalOT HOBBIM ONBIT peIIeHUs MPUKIAAHBIX 3aJlady, CaMOCTOSTEIHLHOTO
MOCTPOEHUSI MAaTEMaTUYECKUX MOJIeNIeH peaNbHbIX CUTYyalluil U HHTEpIpeTaIliuu
MOJIYICHHBIX ~ PEIICHWH, 3HAKOMATCA C  IpUMEpaMH  MaTEeMaTHYECKHUX
3aKOHOMEpPHOCTEH B TMpHUPOJAE, HAyKe M B MCKYCCTBE, C BBIIAOIIMMUCS
MaTEMaTHYECKUMH OTKPHITHSIMHU U UX aBTOPaMH.

Kypc obnamaer 3HAYMTETBHBIM BOCHUTATEIBHBIM MOTEHIIUAIOM, KOTOPHBIM
peanu3yeTcs Kak uyepe3 y4eOHbIH Marepuai, CIoCOOCTBYIOMUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PCHHS, TaK M 4Yepe3 CHenuduKy ydeOHOW MesITeIIbHOCTH,
TpeOyroten CaMOCTOSITEIbHOCTH, aKKypaTHOCTH, MIPOIOJDKATEITLHOM
KOHIIEHTpAIIMU BHUMAHUS U OTBETCTBEHHOCTH 3 MOJYYCHHBIN PE3ybTarT.

B ocHoBe MeTomuku oOydeHHs] anreOpe W HavajlaM MaTeMaTHYeCKOTO
aHaJIM3a JISKUT JEATEITHbHOCTHBIN PUHIIUI 00yUYEHUS.

CtpykTypa Kypca «Anredpa 1 Hayaia MaTeMaTHYeCKOTO aHaIM3a» BKIIIOYaeT
CIIEYIOIINE COJEPKATEIbHO-METOANYECKHE JHHUH: «Yucina W BBIUYUCICHUSD,
«Dynkmuun u - rpadukm», «YpaBHEHUS W HepaBeHCTBa», «Hauama
MaTeMaTU4YeCKOro aHanmu3a», «MHOXecTBa U JIOTHKa». Bce OCHOBHBIE
CoJlep KaTeIIbHO-METOIMUECKUE JIMHUM HW3Y4alOTCsSd Ha TMPOTSDKCHHHM JIBYX JIET
oOydYeHHs B CTapIIel IIKOJIe, €CTECTBEHHO JOIOIHSSA IPYT APyra M MOCTEIICHHO
HACBHIIAsICh HOBBIMM TEMaMH U  pazaeinamu. JlaHHBI Kypc  SIBISETCS
WHTETPATUBHBIM, TIOCKOJIBKY OOBEIUHSET B ce0e COoJep)KaHhe HECKOJIbKHUX
MaTEeMaTUYECKUX JUCITUIUINH: airedpa, TPUTOHOMETPHSI, MAaTEMAaTHUYECKUN aHAJIH3,
Teopusi MHOXKecTB U Jp. [lo Mepe TOro kak ydamimecs OBIafeBalOT BcE Ooiee
HIMPOKUM MAaTeMaTHYECKUM amnmnapaTtoM, Y HUX MOCJIEI0BaTeNbHO POpMUPYETCS U
COBEPIIIEHCTBYETCS yMEHHE CTPOUTh MaTEeMaTHYECKYyI0 MOJENb pPEabHOMI
CUTyallu¥, TPUMEHSTh 3HAHUSA, TOJNYyYCHHBIE B Kypce «Airedpa W Hadana
MaTEMaTUYECKOTO aHAJIN3ay, JIs PEHICHUS CaMOCTOSATEIHHO CHOPMYITUPOBAHHON
MaTeMaTUYEeCKOM 3aJlauu, a 3aTEM MHTEPIPETUPOBATH NOJyUYSHHbBIN pe3yJIbTar.



CopnepxarenpHO-MeTOAMYECKasl JMHUA «YUucna M BBIYMCICHHS» 3aBEpLIACT
¢dbopMHpOBaHNE HABBIKOB MCMOJIb30BAHUS JACHCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HA4YaTO B OCHOBHOHM Imkojie. B crapmieii mikosne ocoboe BHHUMAaHUE YAEHSETCS
(OpPMUPOBAHNIO TPOYHBIX BBIYMCIUTENBHBIX HABBIKOB, BKJIOYAIOIIMX B ce0s
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3alUCH ACHCTBUTEIBHOIO YHCIA, YMEHHUE
pPAalMOHAIIBHO BBINOJHATh JCHCTBUS C HUMH, JeNaTb NPHUKUIKY, OLICHUBATh
pesynbrar. OOyuaromuecs TOJYYalOT HAaBBIKM NPUOKEHHBIX BBIYHCIICHUN,
BBINIOJIHEHUST [JE€HUCTBUII C YHMCIAaM{, 3allUCAaHHBIMU B CTaHAApTHOH (opme,
VICITOJIB30BAHUS MAaTEMAaTHYECKUX KOHCTAHT, OLICHUBAHUS YHCIOBBIX BBIPAKCHU.

JIuausa «YpaBHEHUS M HEPABEHCTBA» PEAIU3YETCS HA IPOTSIKEHUHU BCETO
oOydeHHs] B CTaplIed IIKOJIe, IOCKOJbKY B KaXIOM pas3feie MporpaMMbl
IPELYCMOTPEHO PELIEHUE COOTBETCTBYIOMIMX 3aAad. OOyyaromumecs OBIIA/IEBAIOT
pPa3IMYHBIMM METOJAMH PELIEHUS LEJbIX, PAlMOHAIBHBIX, HWPPALMOHAIBHBIX,
NOKa3aTeNbHbIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPUYECKHX  YpaBHEHUH,
HEPABEHCTB U UX cucTeM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
(GyHKUIMKA C TOMOILIBIO MPOU3BOJHOM, PEIICHUH NPUKIAJAHBIX 3a/ad W 3a7ad Ha
HAaxXOXXJEHUE HauOONBIIMX W HAUMEHbIIMX 3HaYeHUud (QyHkuu. JlanHas
colepKaTeNbHas JIMHUS BKJIIOYaeT B ce0s Takke (HOpMUpPOBaHHME YMEHUI
BBIMOJHATh pacuy€Tbl 1Mo ¢GopMyiiaM, MpeoOpa3oBaHUs IENbIX, PalUOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHUM, a TaKKe BBIPAXKEHUH,
coJlepKallluX CTerneHu W Jiorapudmsel. brarogaps u3ydeHuro anreOpandeckoro
Marepyaja IPOUCXOJWUT  JAJbHEWIIEEe  pa3BUTUE  AJITOPUTMHUYECKOIO U
aOCTPakTHOTO MBILIUICHUS Y4Yalluxcsl, (OPMUPYIOTCS HAaBBIKM JI€IyKTHUBHBIX
paccyxaeHuid, paboTbl €  CHUMBOJbHBIMU  (QopMamu,  MPEACTaBICHUS
3aKOHOMEpPHOCTE M 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB U HEPAaBEHCTB. Anre0Opa
npemyaraeT 3(QQEKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33]a4, HAIJIAIHO JEMOHCTPUPYET CBOM BO3MOXXHOCTH Kak
A3bIKA HAYKH.

CopepxxarenpHo-MeToauueckass JuHUA «DyHKIMM U TpaQuKH» TECHO
MEPEIIETAeTCs C APYTUMH JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MOCJIEN0BATENBHOCTh W3y4YCHUS Marepuaa. N3yuenne CTEIEHHOM,
MOKa3aTeJIbHOM, JIOrapu(PMUIECKON ¥ TPUTOHOMETPUIECKUX (DYHKIIUIA, UX CBOMCTB
U rpaduKoB, UCTIOJIb30BaHUE (DYHKUMU JUIS pelIeHus 3ajad U3 JPYrHX y4eOHBIX
MIPEAMETOB U PEATBHOM KU3HU TECHO CBA3AHO KAaK C MATEMATUYECKAM AHAIU30M,
TaK U C pELIeHHEM ypaBHEHUH U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
ynensiercs: GOpMHpPOBAHUIO YMEHHUSI BbIpaKaTh (OopMyJaMU 3aBUCUMOCTU MEXKITY
pa3iMYHBIMM BEJIMYMHAMH, HCCIENOBAaTh IONYy4YCHHbIE (DYHKUIHH, CTPOUTH HX
rpaduxu. MaTtepuan 3Tol coaep>KaTeNbHON TUHUH HalleJeH Ha pa3BUTHE YMEHUMN
Y HABBIKOB, IO3BOJSIOIIMX BBIpAXaThb 3aBUCHMOCTH MEXKJy BEIMYMHAMU B



pa3nuuHOil (opMe: aHAMUTHYECKOH, rpaduyeckoil u cioBecHoil. Ero msydenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIJICHHUS, CIHOCOOHOCTH K
0000IIEHUIO 1 KOHKPETU3ALMH, HCIIOJIb30BAHNUIO aHAJIOTUI.

CopnepxarenpHas nuHuA «Hadana MareMaTHyecKkoro aHajin3ay IO3BOJIIET
CYILLECTBEHHO PACIIUMPUTh KPyrI KaK MATEMATHYECKUX, TAK M IPUKIAJHBIX 3a/1ad,
JOCTYIHBIX 00YYarOMIMMCSI, Y KOTOPBIX MOSBISIETCSI BO3MOXXHOCTh UCCIIEI0BATh U
CTpoUTh Tpaduku GYHKIUH, ONpeneNisTh WX HAWOOJbIINE W HaWMEHBIINE
3HAYEHUsI, BBIYMCIATH IUIOMAAM (GUIyp U OOBEMBI TEl, HAXOAUTh CKOPOCTU H
YCKOpPEHMSI IIpoleccoB. JlaHHas colep)KaresibHasl JIMHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH IIOCTPOCHUS MATEMATUYECKUX MOJEJIEH pPEAIbHBIX CUTyaluH,
HaxO0JICHUS HAWIYYIIETO PEHIEHUs B IPUKIAIHBIX, B TOM YHCIE COLUAIBHO-
DKOHOMHYECKHUX, 3ala4ax. 3JHAKOMCTBO C OCHOBAMH MaTEMaTHYECKOIO aHaIu3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOIO, (POPMaIbHO-IOIMUECKOI0 U KPEaTUBHOTO
MBILUIEHUS, (OPMHUPOBAHUIO YMEHHM pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHKE U HucKkyccrBe. OOywaromuecs Y3HAIOT O
BBIJJAIOIIMXCSl PE3yJbTAaTaX, IIOJYYEHHBIX B XOJE pAa3BUTHS MAaTEMATHUKH Kak
HayKH, U UX aBTOpax.

CopeprkarenpHO-MeTOANYECKasl TUHUSA «MHOXECTBA U JIOTMKa» B OCHOBHOM
IIOCBAIIIEHA  DJJIEMEHTAM  TEOPUM  MHOXKECTB.  T€OpETHKO-MHOXKECTBEHHBIE
IIPEACTABIICHNS MPOHU3BIBAIOT BECH KypPC IIKOJBHOM MATEMATUKH WU IMPEIJIararoT
HanOoJiee YHUBEPCAIbHBIN SA3bIK, OOBEAUHSIONINNA BCE pa3/ieNibl MaTEMATHUKU U €€
IIPUJIOKEHUM, OHU CBS3BIBAIOT Pa3HbIE MATEMATUYECKUE NUCLMUIUIMHBI B €IMHOE
nenoe. [IooToMy BaKHO AaTh BO3MOKHOCTH IIKOJBHUKY IOHUMAaTh TEOPETHUKO-
MHOKECTBEHHBIN S3bIK COBPEMEHHOM MATEMATUKA M MCIOJIb30BAaTh €ro Ui
BBIPAKEHUS CBOMX MBICIICH.

B kypce «Anrebpa m Havaga MaTEMAaTHYECKOTO aHAIN3a» IPUCYTCTBYIOT
TaKK€ OCHOBBl MAaTEMaTHYECKOTO MOJCIMPOBAHUA, KOTOPBIE IPU3BAHBI
c(opMUPOBATh HABBIKK MMOCTPOCHUS MOJIENIEN pealIbHbIX CUTYallUd, CCIIEIOBaHMS
TUX MOJEJIEH C MOMOUIBIO ammapaTra anareOpbl U MAaTeMaTUYECKOTo aHaiu3a U
WMHTEPIIPETALNH TTOTYYEHHBIX PE3yJIbTaTOB. Takue 3aJaHusl BIUIETEHBI B KaXKIbIU
U3 pa3/elIoB IIPOrpaMMBl, IIOCKOJIBKY BECh MAaTEPHAI Kypca HIMPOKO HUCIIONIb3YETCS
JUIS pelIeHus NMPUKIaaHbIX 3anad. [Ipyu pemennn peanbHbIX NPAaKTUYECKUX 3a1a4
yyaniecs: pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHHUE HaXOAWTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCs, HMCIOJB30BATh AHAJIOTHIO, O0000OLIATh M KOHKPETH3UPOBAThH
npobsieMy. [lesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIIECHUS MPUKIATHBIX
3ajjady OpraHu3yeTcsl B Ipollecce U3Y4EHHUs BCeX TeM Kypca «Asiredpa M Hayaia
MAaTeMaTHYECKOTO AaHAJIU3a».

BaxHOCTh y4eOHOro Kypca TreOMeTPpHHM Ha YpPOBHE CPEIHEro OOIIero
oOpa3zoBaHus OOYyCIIOBJIEHA MPAKTUYECKONW 3HAYUMOCTHIO METANpPEIMETHBIX H



MPEAMETHBIX PE3YJIbTaTOB OOyYCHHS] TE€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BUTUs OO0ydYarommxcs, (QOpMHUPOBaHUS (PYHKIMOHATIHHOW MaTeMaTUYECKOM
TPaMOTHOCTH, U3YYCHHUS APYTUX yUYEOHBIX AUCUUILINH. PazButue y oOydarommxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH U TPOUCXOXKIECHUU T'€OMETPUUYECKUX
abCTpaKkIMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOIO, XapaKTepe OTPaKECHUS
MAaTEMATUYECKOW HAyKOW SBICHUA W NPOUECCOB PEATBHOIO MHPA, MECTE
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMaTHYECKOTO MOJEITUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yUYalllMXCcsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTaluu B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmero oOpa3oBaHHsA, TaK Kak OOECHeYMBaeT BO3MOXKHOCTb H3Y4YEHUs Kak
JTUCIUTUIMH €CTECTBEHHO-HAYYHOM HAMPaBIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHHUU OOYyYaroIIMMHMCS
MOHATHUHHBIX OCHOB T€OMETPHH M IIOCTPOCHUH IIETIOYKU JJOTHICCKUX YTBEPIKICHUIN
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUMOTE3bl HETOCPEICTBEHHO HCIONB3YIOTCA TMPH PEIICHUH 3a]a4 €CTECTBEHHO-
HAyYHOTO [IMKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AesITeNbHOCTH uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHUaIbHOTO ObITHS, Gdopma
OTPaXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCIHENTHOTO TMO3HAHUS U aKTUBHOTO
npeoOpa3zoBaHus  JeHCTBUTENBLHOCTH.  OmnepupoBaHuE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIUHSAET pa3Hble BUABI y4EeOHOM U TPYIOBOM NEATEIHHOCTH,
SBIISIETCS OAHMM M3 MPO(PECCHOHATHHO BAXKHBIX KA4eCTB, MOATOMY aKTyallbHa
3amadya (GOpPMUPOBAHUS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUIHOCTH OOpa3HOTO MBIIUIEHWS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOTOTOBKE K MPAKTUUECKOU JEATETHHOCTH 110 MHOTUM HAIIPaBJICHUSIM.

[lenp ocBOeHMs MporpaMMbl ydeOHOTO Kypca «l'eomeTpus» Ha 0a3z0BOM
ypoBHE 00yueHus — o00Ieo0pa3oBaTelibHOE U OOIIEKYJIbTYpHOE pPa3BUTHE
oOydarommxcss  4yepe3  oOecriedeHHe  BO3MOXKHOCTH  MPUOOpETeHUs |
WCMOJIb30BaHUSA CHUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAaHMM W JCHUCTBUM,
CHeLM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIICITHOTO MPOJOHKEHNUS 00pa30BaHUsI
0 CTICIUATBHOCTSIM, HE CBS3aHHBIM C MPUKJIATHBIM HCTIOJIH30BAaHUEM T€OMETPHH.

[Iporpamma 1o reomMeTpud Ha ©0a30BOM YypOBHE NIpeAHAa3HAdYeHa JIsl
OOyYarOIMXCs CPEIHEN IIKOJIBI, HE UCIBITHIBABIINX 3HAYNUTEIBHBIX 3aTPyAHCHHM
Ha YPOBHE OCHOBHOTO 00mIero obpazoBanms. Takum oOpazom, oOydarommuecs: Ha
0a30BOM YpPOBHE JOJDKHBI OCBOUTH OOIIME MAaTeMaTHUYECKHE YMEHHs, CBSI3aHHBIC
COo crneuu@uKod TeoOMEeTpUHM U HEOOXOAUMBbIE [JIsi >KM3HM B COBPEMEHHOM



obmectBe. Kpome 3T0Oro, OHM MMEIOT BO3MOXKHOCTb HM3YYHTh T€OMETPHUIO OoJjee
riyO0OKO, €cliM B JaJbHEWIIEM BO3HUKHET HEOOXOJMMOCTh B TE€OMETPHUYECKHX
3HAHUAX B MPOPECCHOHATBHOMN JEATEIbHOCTH.

JlocTmKeHHe LelnM OCBOCHHS IPOrpaMMbl  OOECIIEUMBAETCS PEILICHUEM
COOTBETCTBYIOIIMX 3aj1ad. IIpuopureTHpIMM 3ajayaMu  OCBOEHHUS  Kypca
«["eomerpum» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISIOTCS:

o (opMupoBaHHE TPEICTAaBICHUS O TEOMETPUM KaK YacTH MHPOBOU

KYJIBTYpbI U OCO3HaHHE €€ B3aMMOCBSA3HU C OKPYKAIOLUIUM MHPOM,;

e (opMHpOBaHME MPENCTABICHUS O MHOIOIPAHHMKAX M TejJaxX BpallleHUs
KaK O BaXHEHIIMX MAaTEeMATHYECKUX MOJENSX, ITO3BOJSIOIINX ONKMCHIBATH
Y U3y4aTh pa3HbI€ SABJICHUS OKPY>KAIOUIEro MUPA;

e (opMupoBaHue yMeHHs pacro3HaBaThb Ha YEpPTEkKax, MOJAEISIX U B
peaIbHOM MHPE MHOTOIPAHHMKH U TeJIa BPALCHUS;

e OBJIaJICHUE METOJIaMHU PEIICHUS 3a/1a4 Ha MOCTPOCHMSI Ha M300paMeHUSIX
IPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHue yMeHHUS ONEPUPOBATh OCHOBHBIMH TMOHSTHSIMH O
MHOTOIPAaHHHUKAX M TeJaX BPALLECHUS U UX OCHOBHBIMU CBONCTBaMU;

e OBJAJCHUE  aANrOPUTMAMU  pELIEHUS  OCHOBHBIX  THUIOB  3aj1ad;
dopMUpOBaHHE YMEHHS MPOBOAUTH  HECIOXKHBIE  JIOKA3aTeIbHbIC
pacCyXJIeHHs B XOJi€ PEIIEHUs CTEPEOMETPUYECKMX 3aJady W 3a7ad C
MPaKTUYECKUM COIEPKaHUEM;

e pa3BUTUE  UHTEIUIEKTYaJbHBIX U  TBOPYECKUX  CIIOCOOHOCTEH
oOyyarolmuxcs, MO3HABAaTEJIbHOM  AKTUBHOCTH,  HCCJEIOBATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIILICHUS;

e (opmupoBaHue GyHKIIMOHATBHOMN TPaMOTHOCTH, peNeBaHTHOU
F€OMETPUU: YMEHUE paclo3HaBaTh MPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTyallUsiX M NPHU U3YyYEHUU JPYIHMX Y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMyIupoBaTh HX Ha S3bIKE
Ir€OMETPUU U CO3/1aBaTh F€OMETPUUYECKHUE MOJIETU, TPUMEHSATH OCBOCHHBIM
r€OMETPUYECKUN ammapar Juisl pPEelIeHUs MPAKTUKO-OPUEHTUPOBAHHBIX
3a]1a4, HHTEPIIPETUPOBATh U OLIEHUBATH ITOJTYYEHHBIE PE3YJIbTaTHI.

OTIUYUTENEHON OCOOEHHOCTHIO MPOTPaMMbl SIBJISIETCSl BKJIIOUYEHHE B KYPC
CTEpEOMETPUM B Hayalle €ero Hu3y4yeHus 3aJay, pellaeMblX Ha YPOBHE
MHTYUTUBHOTO NO3HAHMsI, U ONPENEIEHHBIM 00pa30M OpraHM30BaHHAas padoTa Haj
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTMUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJAPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3yYEHUIO IPEIMETA.



[Tpenmourenue oTAAETCSA HATISAAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHS, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEAMETHO-
IIPAKTUYECKOM JEATENBbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYallUXCs B Kypce CTEPEOMETPUHM IPOBOAMUTCS 3a CYET peuIeHUs 3a7ad Ha
CO3/JaHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEPUPOBAHUE
IPOCTPAaHCTBEHHBIMH oOOpa3amu. Co3nanue oOpa3a TPOBOAUTCS C OMOPOM Ha
HArJSAHOCTh, @ ONEpUpPOBaHME O0O0pa3oM — B YCIOBUSX OTBICYEHHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOAHOIO COACPIKAHNU.

OcHoBHBIE cozepikarelibHble TUHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «lIpsiMple U INIOCKOCTH B MPOCTPAHCTBE», «Tena BpaleHus»,
«BeKTOpbI M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JJOTHUECKUX YMEHUI
pacnpenensieTcs He TOJbKO IO COJAEP)KATENbHBIM JIMHHUSM, HO M MO ToJaM
oOyueHusl Ha YpOBHE CpeJIHEro o0Iiero oopa3oBaHusl.

Conepxxanue o0Opa3oBaHMs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yibTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM IO TojaM OOy4YeHus,
CTPYKTYPHUPOBAHO TakuM o0Opa3oM, 4YTOOBI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATENBHO M MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHMSI BKIIIOUAJINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTaBICHUN OOy4yaroUIMXcs, pacliupss M
yrayOnsis €€, o0pasysi MpOYHbIE MHOKECTBEHHBIE CBA3H.

VYuebnbiii Kypce «BepoSTHOCTL M CTATHCTHKA» 0Aa30BOTO YPOBHS SIBIISIETCA
MPOJIOJDKEHUEM U Pa3BUTHEM OJTHOMMEHHOTO y4eOHOTOo Kypca 0a30BOTO ypOBHSA
ocHoBHOW mikoyibl. Kypc mpenHasHadeH st popMUpOBaHUS Yy OOyYaroIIUXCs
CTaTUCTUYECKON KYJIbTYpbl M TMOHUMAHUSA PpOJUM TEOPUHU BEPOSTHOCTEM Kak
MaTeMaTUYECKOr0 MHCTPYMEHTA JIsl U3YUYCHUSl CIIy4alHBIX COOBITHH, BEJIMUUH U
npoiieccoB. [lpu m3yueHun Kypca 00OTalIarOTCs MPEACTABICHUS YYAIIUXCS O
METOJIaX UCCJIEIOBAHUS U3MEHYMBOTO MUPA, PA3BUBACTCS TIOHUMAHUE 3HAUYUMOCTH
U OOIIHOCTM MAaTeMaTHYECKUX METOJOB IO3HAHUS KaK HEOThEeMJIEMON 4YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

Conepxanue Kypca HampaBJICEHO Ha 3aKPEIUICHUE 3HAHUM, MOJYYEHHBIX MPU
M3YyYEHUH KypCca OCHOBHOM IIKOJIBI U HA Pa3BUTHUE IMPEICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX W B3aMMOCBA3AX MEXIY HHMHU Ha BAXHBIX IPUMEPAX, CIOKETHI
KOTOPBIX MTOYEPITHYTHI U3 OKPYKAIOIIET0 MUPA.

B cooTBeTcTBMM € yKa3aHHBIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CPEIHEH IIKOJhI HAa 0a30BOM ypPOBHE BBIICIICHBI
CIEAYIOIIME OCHOBHBIE coJepkKaTeiabHble JHUHUU: «CnydailHble COOBITHSL U
BEpOSTHOCTHY, «CITydaiiHbIe BEIMUUHBI M 3aKOH OOJIBIITNX YUCEID.



BaxHyro d4acTb Kypca 3aHMMaeT H3y4YE€HHE T[EOMETPHUYECKOro |
OMHOMHAJIBHOTO PACHpeNesIeHnid 1 3HAKOMCTBO C MX HEINPEPHIBHBIMU AHAJIOTAMHU
— MOKa3aTeJIbHBIM U HOPMAJIbHBIM PACIIPEACICHUSIMHU.

Conepxxanne nuHUU «CiydyaiiHble COOBITHS M BEPOSITHOCTH»  CIIYKUT
OCHOBOM 11711 ()OPMHUPOBAHUS TPEACTABICHUI O PACHpPECICHUN BEPOSITHOCTEN
MEXIYy 3HAUYCHHUSIMH CIIyYallHBIX BEJIUYMH, @ TAK)KE 3Ta JIMHHUS HEOOXOJIMMa Kak
0a3a i1 W3ydyeHHs] 3aKoHa OOJIBIIMX Yucesl — (PyHIaMEHTaJIbHOIO 3aKOHA,
JNEHCTBYIOLIErO B IpHUpPOAE€ M OOIIECTBE M HUMEIOUIET0 MaTeMaTHYECKYIO
dopmanuzanuto. Cam 3ak0H OOJIBIIMX YHMCEN MpEJIaraeTcsi B 03HAKOMUTENIbHOM
¢dbopMe ¢ MUHUMAaJIbHBIM HUCIIOJIb30BAHUEM MaTEMaTHUECKOro (hopMaIn3Ma.

Tembl, CBSI3aHHBIE C  HENPEPHIBHBIMU  CIyYalHBIMH  BEJIMYMHAMH,
aKLEHTUPYIOT BHUMAaHHME IIKOJIbHUKOB HA OMNHCAHUU M HM3YyYECHHUH CIyYalHbIX
SBJICHUN C MOMOILBIO HENpPEPBhIBHBIX (YHKIMHA. OCHOBHOE BHUMAHUE YJENSIETCS
IIOKa3aTeJIbHOMY M HOPMAJIBHOMY PaCHpEACIICHHUsIM, MPU 3TOM IMPEIIOIaracTcs
O3HAKOMMTEJIPHOE M3y4eHHE MaTepuana 0e3 J0Ka3aTelbCTB IMPUMEHIEMBIX
(dakToB.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE
B y4yeOHOM MaHe Ha U3YYEHHE KYpcad aneeopvbl U HAYAl MaAmemamuyecko2o
ananuza Ha 6a3oeom yposre OTBOAMUTCS 2 yaca B Heemo B 10 kiacce u 3 daca B
Hezemo B 11 kmacce, Bcero 3a 1Ba rona ooydenust — 170 gacos.
Ha uzyuenue ceomempuu otBoautcs 2 yaca B Henemto B 10 kimacce u 1 yac B
Hezemo B 11 kiacce, Bcero 3a 1Ba roga ooydyenus - 102 yueOHbIX yaca.
Ha uzyuenue xypca «Bepoamnocmv u cmamucmuka» Ha 0a30BOM YPOBHE
OTBOJUTCS | 4ac B HEEINIO B TEUCHHUE KAXKIOTO roja 00yUeHUs, BCero 68 yueOHbIX
4acoB.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KJIACC aaredpa

Yuciia ¥ BIYMCICHUS

Pannonansabie uynciaa. OOBIKHOBEHHbIE W JECATUYHBIE IPOOU, MPOIICHTHI,
OeCKOHEUHblE  MepuoAuYeckue  JpoOu. ApuMeTHUYecKue  omepanud  C
palMOHAIBHBIMU YHCIaMU, TPeoOpa30BaHus YHCIOBBIX BeIpaxkeHUH. [IpuMenenue
Ipo0ell U MPOLEHTOB ISl PEIICHMS MPUKIAAHBIX 33/1a4 U3 Pa3IUYHbIX OTpaciien
3HAaHUU U pPEaJbHOM KU3HH.

[elictBuTenpHble 4nciia. PalMOHAIbHBIE W UPPALMOHAIBHBIE YHUCHA.
ApudpmeTnueckue omnepauud ¢ JACUCTBUTENbHBIMU yHcliaMu. [lpubnmxénHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas  ¢dopma  3amucu
neicTBUTENbHOrO  uMcia. Mcnonp3oBaHue —moaxondmied  (GopMbl  3amucu
JEWCTBUTEIBHBIX YHUCEN IJIs PEIICHUS MNPAKTUYECKUX 3aJad U MPEICTABICHUS
JTAHHBIX.

ApudmMernuecknuii  KOpeHb  HAaTypaJbHOW  cremeHu.  JlelicTBus ¢
apru(PpMETUIECKUMH KOPHSMH HAaTypaJIbHOM CTEIIEHHU.

CuHHyC, KOCHHYC M TaHI€HC YUCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaAHU.

[IpeoOpazoBanue TPUTOHOMETPUUECKHUX BBIPKECHU . OCHOBHBIC
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHUEe, KOpEeHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton nHTEpBAJIOB.

Pemenue nensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHU M.

[IppuMeHEHNE ypaBHEHU U HEPABEHCTB K PELIEHUIO MAaTEMATHYECKHUX 3a7ad
W 3a]1a4 U3 Pa3IMYHbIX 001acTel HAyKH U peaibHOM KU3HMU.

DYyHKIUHN U TPaPUKHU

OyHkius, crnocoObl 3amgaHust GyHkuuu. ['paduk QyHkuu. BzaumHo
oOpaTHbIe (PYHKITUH.

OO6usacTb ompeneneHuss 1 MHOKECTBO 3HaueHud (ynkumu. Hymu QyHkium.
[IpomMexyTKH 3HAKOMIOCTOSHCTBA. YETHBIE U HEUETHBIC (PYHKIIUH.

CrenenHas QpyHKIMS C HATypaJbHBIM U IIENIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpauk KOpHs N-0i CTENEHHU.

TpuroHoMerprueckass OKPYKHOCTb, OIIPEACICHUE TPUTOHOMETPUYECKUX
(GyHKUUNA YUCIOBOTO apryMEHTA.



Havana maTeMaTH4eCKOro aHaJIu3a

ITocnenqoBaTeabHOCTH, CIIOCOOBI 3aJIaHU MOCJIe0BAaTEIbHOCTEH.
MOHOTOHHBIE MOCIIEA0BATEIBHOCTH.

Apudmerrueckas ¥ reoMeTpuueckas rmporpeccuu. beckoneuyHo yobiBaromias
reoMmerpudeckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIIEH TreOMETPpUYECKON
nporpeccun. dopMyna CIOXKHBIX NPOLEHTOB. Mcnonbs3oBanue mnporpeccuu s
peleHns peajabHbIX 3a/1a4 IPUKIIAIHOTO XapakTepa.

MHokecTBa M JIOTHKA

MHoOXxecTBO, ornepauu HajJ MHoOXkecTBamu. Jluarpammel Jilniepa—BeHHa.
[IpruMeHeHne TEOPETUKO-MHOKECTBEHHOI'O ammnapara Uil ONMCaHUs PEAIbHBIX
IIPOLIECCOB U SIBJICHUM, TPU PELIEHUU 33]1a4 U3 APYTHX YYEOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIECICTBUE, JOKA3ATEIBCTBO.

11 KJJACC aaredpa

Yucaa v BBIYMCICHUA

HartypansHabie u niensie yncina. [Ipu3Haku 1eIMMOCTr HEIbIX YHACEIT.

CreneHb ¢ palMOHAIBHBIM TMTOKa3zaTenaeM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. JleciTHUHbIE U HATYypaJIbHBIE JIOTapU(PMBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXKEHH, COACPIKAITUX JTOTAPU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIMX CTENEHU C PalMOHAIBHBIM
MTOKA3aTEIIEM.

IIpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aresbHbIE YPABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U1 HEPABEHCTBA.

CucTeMbl TMHEWHBIX YpaBHEHHU. PellleHne MpUKIaIHbIX 33a/1a4 C OMOIIBIO
CUCTEMBI JIMHEUHBIX YPAaBHEHUN.

CucTeMbl U COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMM, CHUCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTUYECKUX 3a7ad M 3a/Jad M3 pa3uyHbIX o0JacTeid HayKu U peaibHON
KU3HU.

DYyHKIUHN U TPaPUKHU

Oyukrus.  [lepuonuueckne  dyHknuu. [IpomMexyTkm  MOHOTOHHOCTH
byHkuy. MakcumyMbl U1 MUHUMYMBbI (QyHKIuu. HaunGomnplee u HauMeHblee
3HaueHHEe (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpruyeckue PyHKIUU, UX CBOMCTBA U IPpaPUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.

Hcnonp3oBanue rpadukoB PYHKIMNA JJIsI peHICHHUs] YpaBHEHUN U JTMHEHHBIX
CUCTEM.



Hcnonp3oBanue rpadukoB (yHKUMNA IS HCCIENOBAHUS TPOIECCOB U
3aBUCUMOCTEM, KOTOPbIE BO3HHUKAIOT IPU PELIEHUU 33ad U3 JAPYTHX y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

HenpepriBable QyHKIMH. MeTOI MHTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB.

[TpousBognass  ¢yakuuu. ['eomerpuueckuii W (QU3MYECKUNH  CMBICI
IIPOU3BOTHOMN.

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

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxkaenue HanOoNbIIero 1 HAaMMEHbILIEro 3HayeHus1 (QyHKIUHA Ha
OTpE3Ke.

[IpumeHeHne NpPOU3BOJHOM [UIsl HAXOXKJIEHHS HAWIydllero peleHus B
IPUKIAJAHBIX 3aJadax, Uil OIpPENeNIeHUs CKOPOCTH IIpoLecca, 3aJaHHOTro
(bopmyoii unu rpaduKoMm.

[lepBooOpa3zHas. Tabnuia nepBooOpa3HbIX.

Wurerpan, ero reoMeTpuyeckuid M (uU3MYecKuid cmbicia. Bberuucienue
uHTerpana no gpopmyne Hetorona—JleiiOnuna.

10 KJIACC reomerpust

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, ImpsiMas, IIOCKOCTh,
npoctpaHcTBO. IloHATHE 00 aKCMOMaTHYECKOM IOCTPOCHUHM CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anmHOEe pacnosioKeHue MpsAMBIX B IPOCTPAHCTBE: NEpPECEKAIOIIHECs,
IapajulesIbHble YW CKpelmuBarommecs npsamele. [lapauienbHOCTE NpsAMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE: IAPAJUICIBbHBIE IPsAMBIE B NPOCTPAHCTBE;
MAPAJVIENBHOCTh TPEX MPSIMBIX; NAPAJUICIBHOCTh MPSIMOW Y IUIOCKOCTU. YTJIBI C
COHAIPaBJIECHHBIMA CTOPOHAMH; YrOoJ MEXAY MNpSIMbIMH B IPOCTPAHCTBE.
[TapannenbHOCTH TUIOCKOCTEM: MapajuieIbHbIE TUIOCKOCTH; CBOMCTBA
napayiebHBIX TUIocKocTel. [IpocTeiimue mnpocTpaHCTBeHHBIE (UTYyphl Ha
IUIOCKOCTH: TETPa’p, KyO, napayiesenunea; IoCTPOCHUE CEUSHU.

[leprieHIUKYJISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPNEHAUKYJIISIPHBIE MPSAMbBIE B
[IPOCTPAHCTBE, IIPSAMBIE MapajulesibHblE W NEPIECHAUKYJISPHbIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, TEOopeMa O NpsAMOU
NEPIECHINKYJIAPHONU IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMOU U
IUIOCKOCTBIO;  ABYTPAHHBIA  yroJ, JIMHEHMHBIM YroJ JIBYIPAaHHOIO  yIUId.
[lepnieHAUKYJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOUYKHU JI0 IIOCKOCTH, PACCTOSIHUE



OT MmpsAMOM A0  IJIOCKOCTH,  TpoeKuus  ¢GUrypsl Ha  IJIOCKOCTb.
[lepneHANKYISIPHOCT  IUIOCKOCTEW: MpU3HAK  MEPHEHAMKYJISAPHOCTH  JABYX
IocKocTer. Teopema o TpEX NMepHeHIUKYIsIpax.

MHoOrorpaHHuKu

[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIbIE MHOTOIPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [lpusma: n-yroiapHas
IpPU3Ma; TPAHU U OCHOBAHUS MPU3MBL;, NpsAMas U HAKIOHHAs MPU3MbL, OOKOBas U
HOJIHAsS IIOBEPXHOCTh IPU3MBIL. [Tapannenenunen, IPSIMOYTOJIbHBIH
napajuiesenunen U ero cpoiictBa. [lupamupa: N-yronbHas nupamuzaa, TpaHd U
OCHOBaHUE MHpaMUbl; OOKOBAsI U MOJIHAS TIOBEPXHOCTh MUPAMMU/Ibl; IPABUIIbHAS U
yCeu€HHas MNHUpaMuja. OJIEMEHThl Tpu3Mbl M nupamuabl. lIpaBunbHbIE
MHOTOTPAHHHUKH: TOHSITHE MPAaBWIBHOTO MHOTOTPAaHHUKA; MpaBUJIbHASA MPU3MaA U
OpaBWIbHAs NUPaMUJa; MpaBUIIbHAs TPEYrojibHas MNUPAMHUIAa M TPaBUIbHBIN
TeTpasap; KyO. IlpeacraBieHune O mpaBUIIBHBIX MHOTOIPAHHUKAX: OKTadJp,
nonexasap u ukocasap. CeueHus Npu3Mbl U TUPAMHUJIBIL.

CumMmeTprs B MNPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIBHO TOYKH, MPSAMOIA,
IUIOCKOCTH.  DJEMEHThl CUMMETpPHMM B NHpPaMHJaX, Hapajliesenunenax,
IIPaBUJIbHBIX MHOTOIPAHHHUKAX.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: p&Opa, JuaroHalu, YTJIbl.
[Inomans OOKOBOW MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MNPSAMOW MPHU3MBI,
IJIOLIAJh OCHOBAaHMM, TeopemMa O OOKOBOW MOBEPXHOCTU NPSIMON MPU3MBIL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOM MHpPaMUIb,
TeopeMa O IUIomaad yceuéHHoW mnupamuiapl. [lonstue o0 o0BéMe. OO0BEM
UpamMuIbl, TPU3MBI.

[lonoGHbeie Tena B mpocTtpaHcTBE. COOTHOUIEHUS MEXIY IUIOIIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU NOT0OHBIX TEJL.

11 KJIACC reomerpust

Tesia Bpamenus

Hummeapuyeckas IIOBEPXHOCTD, oOpasyroiue HWIMHAPUYECKOU
MOBEPXHOCTH, OCh UWJIUHAPUYECKOW MOBEpXHOCTU. LlunmHap: ocHOBaHUA H
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIONIaJAh OOKOBOM M TOJHOMN
ITIOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yromue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHN moBepXHOCTH. KOHyC: OCHOBaHUWE M BEpIIMHA, 00pa3yroIasi
U OCb, IUIOMaJb OOKOBOM U TIOJHOM TIOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBAasi MIOBEPXHOCTb.



Chepa u map: 1meHTp, paguyc, ITAaMeTp; IJIOMATL MOBEPXHOCTH ChEpHI.
B3aumnoe pacnonoxxenue cepbl U IMIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
10 b CHEpHI.

N300pakeHne Ten BpallleHHs Ha TIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Ten BpalleHHMss YW MHOTOTPAaHHUKOB. MHOTOIpaHHUK,
OMMMCAaHHBIA OKOJIO cdephl; cdepa, BIUCAHHAS B MHOTOTPAHHUK, WIH TEJIO
BpaIICHUS.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00bEMe
NPsIMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OObEM UWIMHIpA,
koHyca. O0BEM 11apa U 1miomab chepsl.

[lonoGubeie Tena B mpocTtpaHcTBe. COOTHOWIEHUS MEXAY IUIOUIAASIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

Ceuenus mwinHIpa (TapaJIeIbHO M TEPHEHAUKYJISIPHO OCH), CEUCHUS
KoHyca (mapajuieIbHO€ OCHOBAHHMIO M TIPOXOJIAIEE Yepe3 BEPIIUHY), CECUCHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTtop Ha mimockoctu U B ipocTpaHcTBe. ClOKEHNE U BEIUYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwio mnapamienenunena. PelieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJl JACUCTBHM € BekTtopamu. lIpsMoyroneHas cucrema
KoopauHaT B mnpoctpadHcTBe. Koopamnatel BekTopa. IIpocreitmme 3amaun B
KOOpAMHATaX. YTOoJl MeExXay BekropamMu. CKalSIpHOE NPOU3BEIECHUE BEKTOPOB.
Brruncienue yriioB Mex1y NMPsIMBIMHA U IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ| TP PEIICHUU T€OMETPUUECKUX 3a]1ay.

10 KJTACC BepoOSITHOCTH U CTATHCTHKA

[IpencraBnenne maHHBIX C TIOMOIIBIO Tabnmui, u guarpamm. Cpemnee
apupMeTHIeCKoe, MeInaHa, HauOoJIbllleeé W HAWMEHBINIEE 3HAYCHHUS, pa3Max,
JUCTIEPCUS] ¥ CTaHAAPTHOE OTKJIOHEHHE YUCIIOBBIX HAOOPOB.

CriydaitHble SKCTIEPUMEHTHI (OTIBITHI) U CIy4aliHble COOBITHSA. DJIEMEHTapHbIC
coObITUs (MCX0nbl). BeposiTHOCTh ClydailHOTO COOBITHA. BIW30CTh YacTOTHI U
BeposiTHOCTH ~ coObituii.  Cily4aifHble  OMBITBI € PABHOBO3MOKHBIMU
DJIEMEHTApHBIMU  COOBITHMSIMH.  BeposTHOCTH  COOBITUH B OMBITaX  C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHA COOBITUSIMH.

Omnepanuu HaJ COOBITHSAMU: TepecedeHne, O0bEAMNHEHNE, TPOTUBOIIOIOKHBIC
coObITus. JInarpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

YcnoBHas BEPOATHOCTb. YMHOXKEHHE BEPOSTHOCTEW. JlepeBo ciiydyailHOro
sKcriepuMenTa. @opmyiia MoaHoM BeposiTHOCTH. He3aBrucruMbie COOBITHS.



Kombunaroprnoe npaBusio ymHoxenus. [lepectanoBku u gaxropuan. Yucmo
couetanuii. Tpeyronpauk Ilackans. ®opmyna OuHoma HeroToHa.

bunapHbIii ciydaiiHbIil ONBIT (MCIIBITAHKE), YCTIEX W Heynada. HezaBucumbie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAHUN 10 mniepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCTIIBITAHUN bepHyIu.

CnyvaiiHas  BenuuuHa. Pacrmpenenenue — BeposTHocTed.  Jlmarpamma
pactipenenenus. [Ipumepsl pacnpenenceHud, B TOM 4YHCIE, T€OMETPUYECKOE U
OMHOMHAIIBHOE.

11 KJIACC BepoSITHOCTH U CTATHCTUKA

UucnoBble  XapaKTEPUCTHKHA  CIYYaWHBIX  BEJIMYUH: MATEMATHYECKOE
OKHJIAHWE, JMCIIEpCHUs] WU CTAHAAPTHOE OTKJIOHEHuE. IIpumepsl mnpuMeHeHUs
MaTeMaTUYECKOTO0 OXKHUJAHUS, B TOM YHUCIE B 3aJa4aX M3 MOBCEIHEBHOWN JKHU3HU.
Matematuyeckoe oxujaHue OMHAPHOM Cly4yalHOM BelIWYuHBI. MaTeMatndyeckoe
OKMJIAHUE CYMMBI CIy4allHbIX BEJIMYMH. MareMaTH4ecKoe OXHUAaHUE U
JUCIIEPCHS TEOMETPUUECKOT0 1 OMHOMUAIBHOTO PACTIPEEICHHM.

3akoH OOJBIIMX 4YHCE MU €ro pojib B HayKe, MPUPOAE U OOIIECTBE.
Bb100po4HbIN METO/1 MCCTEA0OBAHMIA.

[Ipumepsl HENpEpBIBHBIX ClOy4YaHbIX BenuuyuH. [loHATHE O IIOTHOCTH
pacripeneneHus. 3ajiauud, NpUBOASIINE K HOpMaIbHOMY pacnpeaeneHuto. [lonarue
0 HOPMAJIbHOM PacCIpeeICHUN.



INIJIAHUPYEMBIE PE3YJIBTATBI

Kypca «Anzebpa u nauana mamemamuiecko2o aHaiuza» 0a308020 ypoeHs:
OcBoenne ydyeOHOro mpenmera «MaremaTuka»  JOJDKHO — OOecIieurBaTh
JIOCTHKEHHE Ha YPOBHE CPEIHETO 00111er0 00pa30BaHus CICIYIOMMX JUUYHOCTHBIX,
METaIpeAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB:

JINYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHHUS IPOTPaMMbl Yy4eOHOTO TIpeaMeTa
«MaremaTuka» XapakTepu3yIOTCS:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YyYAIOIIEroCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHHUPOBAHUS Pa3IUYHBIX CTPYKTYp, SIBICHHM,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJCHUCTBOBATh C COLUAIBHBIMA HWHCTUTYTAMHU B COOTBETCTBUH C WX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TatproTnyeckoe BOCIIMTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKOM IpakTaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOIIIOMY Y HACTOSIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JPYrUX HayKaxX, TEXHOJOTrusX, cpepax
DKOHOMUKHM.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSI:

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO IOBEJICHUS,
CBSI3AaHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOTO OYyIIIETO.

DcTeTu4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAsl ICTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHuH, pacCyKICHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DU3UYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATH MaTeMaTHYeCKUE 3HAHUS B
WHTEpecax 3J0poBoro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAaHHE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U

OTHbIXa, peryispHas buznueckas aKTUBHOCTB); buznyeckoro
COBEPLICHCTBOBAHUS, pu 3aHATHSIX CIIOPTUBHO-03I0POBUTEIBHON
NEATEIBHOCTBIO.

TpynoBoe BocIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOTIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W e€ TMPUIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIH BBIOOD
Oynymeir mnpodeccu U peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MTPAKTUYECKHX 33/1a4 MAaTEMAaTHICCKON HAPaBJICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COIIMAJIbHO-?PKOHOMHUYECKHUX MPOIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TMpoOIeM;
OpHEHTaleld Ha TMPUMEHCHHE MaTeMaTHYCeCKUX 3HAHUU Ui pEIIeHUs 3aaad B
0o0JaCTH OKpYyXKaromiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKU UX
BO3MOYKHBIX MTOCJIEICTBUM VISl OKPYKAIOIEH Cpeibl.

[{eHHOCTH HAYYHOTO TIO3HAHUS:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAayKH W  OOIICCTBEHHON TMPaKTUKH, IMOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW JESITeIbHOCTH, ITAaroB €€
pa3BUTHS M 3HAYUMOCTH JIsi PAa3BUTHUs I[MBUIM3ALMU; OBJAJCHUEM SI3BIKOM
MaTeMaTHKH ¥ MaTEeMaTUYeCKOW KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPa;
TOTOBHOCTBIO OCYIIECTBIISATh TMPOCKTHYID M HCCICIOBATEIBCKYIO JESITCIBHOCTD
WHUBUIyaJIbHO U B TPYIIIIE.

METANIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU ~ OCUCMBUAMU,  VHUBEPCATIbHLIMU — KOMMYHUKAMUSHBIMU
0eucmeusamMu, YHUBEPCANbHbIMU PE2YIAMUSHLIMU OEUCTBUAMU.

1)  Vhusepcanvuvie  nosmasamensHvle  Oelicmeus, — obecnedugaron
Gdopmuposanue 6a308blX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYXCalowe20  Mupa,  NpuMeHeHue  J0SUYECKUX,
uccie008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBpie nornueckue AeUCTBUA:

e BBIABIISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATHAMU, (OPMYIHPOBATH
ONpENeNeHUs] TMOHATUH; YCTaHaBIMBATh CYIIECTBEHHBIM  MPU3HAK
KJIaCCU(UKALMU, OCHOBAHUA AJIi OOOOIIEHHS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JenaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHI 110 aHAJIOTUH;
MIPOBOIUTH CaMOCTOATENEHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 pernieHus yuyeOHOM 3ajaun (CpaBHUBATh HECKOJBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccnenoBaTelIbcKue JEUCTBUS:

MCIIOJIb30BATh BOMPOCKHI KaK MCCIIEOBATEIHCKUM WHCTPYMEHT TMO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (UKCHPYIOIHME MPOTHBOpEUYUE, MpodiemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBIIBICHUIO 3aBHUCHUMOCTEH MEXIy
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE IPOIECCa, a TAKXKE BBIIBUTATH
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  HCTOYHUKOB  PA3JIUYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALUIO
pa3IMYHBIX BUAOB U ()OPM MPEICTABICHHUS,

CTPYKTYpUPOBaTh WHGOPMAIUIO, TIPEACTABIATh €€ B PAa3IMYHBIX (opMmax,
WLTIOCTPUPOBATH TpaduiecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 10 CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie KOMMyHuKamuenwvle Oelicmeus, — 0Oecneuusarom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUYKY 3pPEHMsI B YCTHBIX M NMHCBMEHHBIX TEKCTaX, /JaBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHPOBATh IOIYYEHHbIN pPe3ybTarT;

B X0/ 00CYKIEHH 3a7aBaTh BOIPOCHI IO CYILIECTBY 00CYKIaeMON TEMBI,
poOJIeMBI, pelIaeMoi 3a/1auM, BbICKa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
pEelIeHus; COMOCTaBIATh CBOM CYXACHHS C CYXACHUSAMHU JAPYTHX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NMOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIWBUTyaIbHON pabOThI MPU PEIICHUH YICOHBIX 3a7a4; TPUHUMAThH 11ETh
COBMECTHOW JCATENHHOCTH, TUIAHUPOBATH OPTAHU3AIUI0 COBMECTHOMN
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), BBINOJHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH WICHAMHU 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 TUYHOCHIU.
Camoopranuzanus:

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

y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BJI1aACTb HaBbIKaAMH MMO3HABATEIbHOM peq)JIGKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[GﬁCTBHﬁ N MBICJIMTCIIBHBIX IMPOICCCOB, UX PC3YJIbTATOB,
BJI1aACTh criocobamMu CaMOIIPOBCPKH, CAMOKOHTPOJIL  IIpomecca H
pe3yiibTaTa pCIUICHUA MaTEMaTHYE€CKOMU 3aJa4u,



e TPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH PEIICHUU
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 «Airedpa U Hayana MaTEMaTHUYECKOIO aHAJIN3a»
Ha YPOBHE CPEIHET0 OO0IIero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHKEHUE
CJIEIYIOIIMX MPEIMETHBIX 00pa30BaTeNIbHbIX PE3YyIbTaTOB:

10 KITACC

Yucaa v BIYMCICHUA

OnepupoBaTh NOHATUSAMM: PAUUOHAIBHOE W JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIICHTHI.

BellonHAT,  apupMETUYECKUE  ONepaludd €  palUOHAIBHBIMH U
JNEHUCTBUTEIBHBIMU YHCIIAMH.

BoimonHaTe npuOaKkEHHBIE BBIYUCIECHUS, UCIIOIB3YS MpaBUila OKPYTJICHMUS,
JenaTh NPUKUAKY U OLEHKY pe3yJibTaTa BHIYMCICHHM.

OnepupoBarh MOHATUSMU: CTENEHb C IEJBIM IOKa3aTesleM; CTaHIapTHas
dopma 3amMcu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENEHH;
UCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3allUCU JEHCTBUTENBHBIX YUCEN AJISl PEIICHUs
IIPaKTUYECKUX 3a]a4 U NPEICTaBICHUS JaHHBIX.

OnepupoBaTh MOHATUSMU: CUHYC, KOCHHYC M TaHT€HC MPOU3BOJIBHOTO YIJIA;
MCITIOJIB30BaTh 3aMKMCh MPOU3BOJILHOTO yTila Yepe3 00paTHbIE TPUTOHOMETPUUECKUE
byHKIUN.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTth MNOHATHUSAMHU: TOXIECTBO, YpaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMoHaNbHOE, UPPALMOHAIBHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
yYpaBHEHHUE;

BrimonusaTe npeoOpa3oBaHHsl TPUTOHOMETPUYECKUX BBIPAKEHUM W periaTh
TPUTOHOMETPUYECKUE YPABHEHHUS.

BoinonHsaTh mpeoOpa3oBaHUs LENbIX, PALMOHAIBHBIX W UPPALMOHATBHBIX
BBIDOKEHM W  pellaTb OCHOBHBIE THUIBI  LENBbIX, PAlMOHAJIBHBIX U
VPpALMOHATIBHBIX YPABHEHUI 1 HEPABEHCTB.

[IpuMeHsATh ypaBHEHUS U HEPABEHCTBA JJIsl PELIEHUSI MATEMAaTHYECKUX 3a]a4
¥ 3371a4 U3 Pa3IMYHBIX 001acTel HAyKH U PeasIbHOM KU3HU.

MopnenupoBaTh peanbHbIE CUTyalldd Ha S3bIKE€ anredpbl, COCTABIATH
BBIDAKCHMSI, YPAaBHEHMs, HEPABEHCTBA 110 YCIOBHUIO 3aJaud, MCCIEN0BATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsl.



DYyHKIUHN U TPAPUKH

OmnepupoBaTh MOHATHIMH: (PYHKIHS, CIIOCOOBI 3aMaHusl (QYyHKIUH, 00JIaCTh
ONpeeNeHNs] U MHOXECTBO 3HadeHH (yHkuuu, rpaduk (QyHKUIWUH, B3aHMHO
oOpartHbie (QYHKITUH.

OmnepupoBaTh NOHATHUAMU: UYETHOCTH M HEUYETHOCTh (PYHKIMH, HYJIH
(bYHKITNH, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Hcnons3oBath rpaduku GyHKUIUN A peIICHUS] YpaBHEHHI.

CrtpouThk U uuTaTh rpa@UKu JUHEMHON (PYHKIMH, KBaJpaTUIHONW (PYHKIIMH,
CTENEHHOMN (PYHKIIMHU C IIEJIBIM I10Ka3aTeIEM.

Hcnonp3oBate rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYIHMX YyYEOHBIX MPEIMETOB U PEATbHON
YKU3HH; BBIpaxaTh (HOpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Hayajia MaTeMaTH4eCKOIo aHaJIM3a

OmnepupoBaTh NOHATHUAMU: IOCIEAOBATENbHOCTh, apUPMETHUECKass U
reOMETPUYECKAS IIPOTPECCHUMN.

OnepupoBaTh MOHATUAMH: OECKOHEUHO YOBIBarOllasgd TE€OMETPUYECKAs
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH Tr€OMETPUUECKON MPOTPECCUMN.

3aaBaTh NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOIPECCUN IS PEILIEHUS
peanpHBIX 3a7a4 NPUKIATHOTO XapakTepa.

MHoskecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXECTBO, OIIEpallMy HaJl MHOXXECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXXECTBEHHBIM — ammapar Ui OIMCAHUs
pealibHbIX MPOLECCOB M SBJICHUH, MPU PELIEHUH 3a4ad M3 APYTUX Y4eOHbIX
IIPEAMETOB.

OnepupoBaTb  NOHSATHUSMM: ONpENENICHHE,  TEOopeMa, CIEACTBUE,
JI0Ka3aTEIIbCTBO.

11 KIIACC

Yuciia ¥ BBIYUCTICHUSA

OnepupoBaTh MNOHATUSMH: HATypAJIbHOE, LEJNOE YHCIO; HCIOJIb30BAThH
MIPU3HAKH JIEJIUMOCTH LIENBIX YUCEIl, PA3JIOKEHUE YMCIIA HA MPOCThIE MHOKUTEIN
JUISL PELIEHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTENIEHD C PALIMOHAIBHBIM IIOKA3aTEIEM.

OnepupoBaTh MOHATUSAMU: JOrapu(p™M uucia, NECATUYHbIE U HATypajbHbIE
JoTapuQMbI.

YpaBHeHMS U HEpaBeHCTBA

[IpumensaTs cBoOicTBa CTemeHM il MpeoOpa3oBaHUs  BbIPAKEHUM;
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE M HEPABEHCTBO; pPEIIaTh
OCHOBHBIE TUIIBI II0KA3aTENIbHBIX YPABHEHUI U HEPABEHCTB.



Bemonusate mnpeoOpa3oBaHMsl BBIPAKEHUH, COAEpXKAIIUX  JOTapu(MBbI;
ONEePUPOBATH MOHATUAMHU: JIOTApUPMHUUECKOE ypaBHEHUE M HEPABEHCTBO; pelIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHUI U HEPABEHCTB.

HaxonuTe pemenys NpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEILCHHE;
MCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN [T PELICHUS IPAKTUYECKUX 3a7a4.

HaxoauTp pemreHnst NpoCcTENIINX CUCTEM U COBOKYITHOCTEH PALIMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MognenvpoBaTh peanbHbIE CUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHUIO 3aJayH,
MCCJIEI0BATh MOCTPOEHHBIE MOJIEIH C UCIOJIB30BAHUEM aliapara anreopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh NOHATUAMM: NEpUOAMYECKass  (QYHKUUSA, MPOMENKYTKH
MOHOTOHHOCTH (YHKLUMH, TOUYKH OJKCTpeMyMa (yHKuMH, Hauboibliee U
HauMeEHblllee 3HayeHuss (QYHKUUM Ha MPOMEXKYTKE; MCIHOIb30BaTh HX A
UCCIEeI0BAHMS (PYHKIMH, 3aJaHHOU rpauKOM.

OnepupoBath MOHATUAMM: TpaUKU NOKA3ATEIbHOM, JIOrapupMUUYecKoil H
TPUTOHOMETPUUECKUX (PYHKUMH; N300paxaTh UX HA KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUA U HEPABEHCTB.

N300paxaTh Ha KOOPJAMHATHOM IMJIOCKOCTH TpadUKy JTUHEHHBIX ypaBHEHUN
Y WCIIOJIB30BaTh UX I PELIECHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnons3oBate rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCUMOCTEH U3 IPYrUX y4eOHBIX TUCHUIUINH.

Hayaja MaTeMaTH4eCKOIo aHaJIM3a

OnepupoBaTh NOHATUSIMH: HENpepbIBHAS (YHKLMS; MPOU3BOAHAS (DYHKIIMH;
UCIIOJIb30BaTh F€OMETPUUYECKUIA M (PU3HUUECKHUI CMBICI MPOU3BOJHON AJIs pelIeHUs
3a;ad.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIIMA, BBIYUCISATH TPOU3BOIHBIC
CYMMBI, TPOU3BEJEHUS, YACTHOTO (PYHKITUI.

Hcnonb30BaTh NPOU3BOAHYIO AJIA HCCIIEIOBAaHUS (PYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4aX.

OnepupoBaTh MNOHATUSIMHU: T[epBoOoOpa3Hass W  HHTErpall; MOHUMATH
reOMEeTPUUYECKUN U PU3NYECKUI CMBICI UHTErpaa.

Haxoauts mepBooOpa3Hbie 3J€MEHTAPHBIX (HYHKIUHN; BBIYUCISATH MHTETpall
no popmyne Herorona—Jleibuua.

Pemars mpukiiagHele 3a7a4d, B TOM YHUCJIE COLUAIBHO-KOHOMMYECKOIO M
(U3MYECKOT0 XapakTepa, CpeICTBAMU MaTEMAaTUYECKOr0 aHaIN3a.



Kypc «l'eomempuuy

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOTrpaMMbl yuyeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIUU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOI'O 4YJ€Ha POCCHUUCKOro OOIIeCTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIpP.), YMEHHUEM
B3aMMO/JICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKIMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTUYECKOTO  TMOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUM HAYKU U AEATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYayIIIETO.

JcTeTHYeCKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHpPY, BKIIIOYash ICTETUKY MaTeMaTUYECKHX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, PEIIEHHNM, pacCyKJICHUM;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM acleKTaM pPa3IMYHbIX BUJOB UCKYCCTBA.

duznyeckoe BOCIUTAHKE:

c(hOpPMUPOBAHHOCTHIO YMEHHSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
WHTEpecax 3J0poBoro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTaHHUE, COATAHCUPOBAHHBINA PEKUM 3aHITHH U

OTHbIXa, peryispHas buznueckas aKTUBHOCTB); buznyeckoro
COBEPLICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-0310POBUTEIBLHON
JEATEIIBHOCTBIO.

TpynoBoe BociuTanue:
TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOWS; MHTEPECOM K
paznuuHbiM  chepam  MpodecCHOHANBHON  JESTENbHOCTH, CBS3aHHBIM  C



MaTeMaTUKOW W €€ TMPWIOKEHUSMHU, YMEHHUEM COBEpIIaTh OCO3HAHHBIN BHIOOP
Oynymeid mnpodeccnrn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA MPOTSKEHUU BCEU IKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HANIPABICHHOCTH.

IKOJOTHYECKOEe BOCIIUTAHUE:

c(hOPMHPOBAHHOCTHIO HIKOJOTHYECKON KYyJIbTYpbl, IMOHWUMAHHEM BIWSHHUS
COLIMAJIbHO-DPKOHOMHUYECKHUX MPOIECCOB Ha COCTOSIHUE MPUPOJHOM U COLUATBHOMN
Cpellbl, OCO3HaHUEM TIJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpolJieM;
OpUEHTallMel Ha MPUMEHEHHE MaTeMAaTHMYeCKUX 3HAHWM JJIs pelieHus 3ajaad B
00JaCTH  OKpY)KAIOMICH Ccpepl, ITUTAHUPOBAHUS IIOCTYIIKOB H OIICHKA UX
BO3MOYKHBIX TTOCJICICTBUM ISl OKPYKAIOMIEH CPEJIbI.

LleHHOCTH HAYYHOTO TIO3HAHWS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTEeMaTUYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW JESITCIBHOCTH, ITAarloB €€
pa3BUTHS M 3HAYUMOCTH Uil PA3BUTHs IMBUIN3ANNN;, OBJAJACHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYECKOM KyJIbTYpOM KaK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATENbCKYIO JIEATeIbHOCTh
WHUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJbTaThl OCBOCHHS MPOTPAMMBI Y4EOHOTO MpeaMera
«Marematuka XapaKTepU3yHOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OeticmeusMU, YHUBEPCANbHbIMU PecYNAMUBHBIMU OCUCMBUAMU.

1)  Vuusepcanvnvie = noznasamenvhvle — Oelicmsus, — 0OeCnevuUsarOm
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCO8 00yUarowuxcs (oceoeHue
Memo008  NO3HAHUSL — OKpYJcarwe2o  Mupa,  NpUMEHeHUe  JI02UYECKUX,
UCCIe008amMeNbCKUX ONepayuli, yMeHull pabomams ¢ ungopmayueti).

ba3oBble Jiornueckue aeicTBUA:

e BBIABIIATh U XapaKTEPHU30BaATh CYIICCTBCHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTIpeIeICHUs]  TMOHSATWH; YCTAHABIMUBATh CYIIECTBEHHBIM  TPHU3HAK
KJIaCCU(UKALMU, OCHOBAHUA A1 OOOOIIEHHS W CpaBHEHUS, KpUTEPUU
MPOBOJAMMOTO aHAJIN3a;

e BOCHPUHUMATH, (HOPMYIHpPOBaTH U  NPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEILHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE,;
YCIIOBHBIE;



e BBUBISITH  MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
NpOTUBOpEeUHss B (pakTaxX, JaHHBIX, HAOIIOJCHUSIX U YTBEPXKICHUSX;
npemjiaraTb  KpUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH M
MIPOTUBOPEUNH;

e JleJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOATENIEHO J0Ka3aTeIbCTBA MaTeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIUIO,
NPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJICHUS U BBIBO/IBI;

e BbIOMpaTh CcHOCOO pemeHuss yd4eOHOM 3agaur (CpaBHHUBATh HECKOJBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOASIUMNH C Y4ETOM
CaMOCTOATENILHO BBIJIETIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue JeHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOIIUME MPOTHUBOPEUYUE, MPOoOIeMYy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (opMuUpOBaTh  THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

e IPOBOJHUTH CaMOCTOSITEIIHO CILJIAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0OBEKTa, SBJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, POIIECCaAMU;

e CaMOCTOSITEJIBHO (hOPMYIMPOBATH OOOOIICHHS U BBIBOJBI IO PE3YJIbTATaM
IPOBEAEHHOTO HAOMIOIEHUS, UCCIENOBaHMsI, OLEHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

e TMPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE IPOLIECCA, @ TAKXKE BbIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nunopmanueii:

e BBIABIATH AchUIMTHI MHGOPMALIMK, JAHHBIX, HEOOXOJAUMBIX IJIi OTBETA
Ha BONPOC U AJIA PELICHUS 3a]1a4H;

e BBIOMpaTh HWHPOPMAIMIO W3  HUCTOYHUKOB  PA3JIMUYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

e CTPYKTYpUpOBaTh MHGOPMALIHIO, IPEJICTABIATh €€ B pa3IMyHbIX (hopmax,
WLTIOCTPUPOBATH TpadUuecKy;

e OLEHUBATH HaAEKHOCTD uH(pOopMaIuu 1o CaMOCTOSTEJIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  0Oecneuusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.



Oo0menue:

BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUYKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /JaBaTh MOSICHEHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh IOTYYEHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHMs 3aJaBaTh BOIPOCHI 110 CYILECTBY O0CYKIAEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BhICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOMCK
pELICHUS; COMOCTAaBISATh CBOM CYXKIEHUS C CYXICHUSMHU JPYTUX
YYaCTHUKOB JHajiora, oOHapyXKMBaTh pa3jM4yle U CXOJCTBO IMO3HULUMN; B
KOPPEKTHOU popme popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKECHMUS,
NPEACTaBIATh  pE3yJbTaThbl  pEIICHHUd  3aJa4yd,  SKCIEPUMEHTAa,
UCCJEIOBAHMSI,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YU4ETOM 3a/1a4 MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMAaTh W  HCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHIUBUTyaTbHON pabOThI MPU PENICHUH YICOHBIX 3a7a4; IPUHUMATH I1ETh
COBMECTHOH JESITeNbHOCTH, IUJIAHHUPOBATh OPTaHMU3AIMIO COBMECTHOM
paboThI, pacrpeaensTh BUAbI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B IPYNIOBBIX (hopmax padoThl (00CYkIeHNs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JIEUCTBHUS C JPYTUMH UI€HAMHU KOMAaH/IbI,
OIICHMBATh KAa4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

GopmuposaHrue cmMviC108bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUYHOCTIU.
Camoopranuzamnus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YYETOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPIIAEMBIX JEHUCTBUN W MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJETh CHOCOOAMM  CaMOMPOBEPKH, CAMOKOHTPOJIA TMpolecca u
pe3yJibTara peleHnsl MaTEMAaTHYECKOM 3a/1auu;

NPEABUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPH PEUICHUU
3a/layd, BHOCHTb KOPPEKTUBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENBCTB, TAHHBIX, HAWJEHHBIX OLUIMOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHITUSIMH: TOUKA, IPSMasi, INTOCKOCTb.

[IprMeHSATh aKCHOMBI CTEPEOMETPUU U CIIEACTBUA W3 HUX INPH PEIICHUU
reOMETPUUYECKUX 3a/1a4.

OmnepupoBaTh MOHIATHSAMU: MAPATUICTBHOCTD U MEPICHINKYISIPHOCTD MPSIMbBIX
Y TJIOCKOCTEHN.

KnaccupumupoBath B3auMHOE paclONIOKEHUE NPSIMBIX W IJIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMHU: JIBYTPAHHBIA yTrojl, TPaHU JABYTPAHHOTO YIJa,
peOpo IBYrpaHHOTO yria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TOHSATHSIMH: MHOTOTPAaHHHMK, BBIMYKJIBIA ¥ HEBBITYKJIbIH
MHOT'OTPaHHHK, SJIEMEHTHl MHOTOI'pPaHHHKA, TPABUIILHBIN MHOTOT DAHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
KjIaccu(uKanuy  (BBINYKIBIE W HEBBINYKIbIE MHOTOTPAaHHUKH; TPABUIIBHBIC
MHOTOTPaHHHKH; MPSMbIE ¥ HAKJIOHHBIC TIPU3MBI, TApaJUICIICITUTIC]IBI).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSACHATH IPUHIIUIIBI IOCTPOCHHSI CEUSHHH, HCTIONIB3YST METO/T CIICTIOB.

CTpouTh CEYCHHS MHOTOTPAaHHUKOB METOJOM  CJICOB, BBIMIOJHSTH
(BBIHOCHBIC) TUIOCKHE YEpPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXy, COOKY, CHU3Y.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3Iam Win
aITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJIMTUYCCKHE METOIbl TPU PEHICHUU
CTaHJAPTHBIX MAaTEMATUYECKHX 3a7[ad Ha BBIYHCIICHHE PACCTOSIHUN MEXIY ABYMS
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEUIMBAOIIUMUCS TPSIMBIMH.

Pemrate 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIMYHMH 110 00pas3iaM Uiu
aNropuTMaM, MPHUMEHSsS W3BECTHBIE AaHAJIUTUYECKHE METOJbl NpU PELICHUU
CTAaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha  BBIYUCIECHUE YIJIOB  MEXIY
CKPEUIMBAIOIIUMUCS ~ MPSIMBIMH, MEXKIy TpPSIMOH H IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, JIBYTPAaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMua) ¢ TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUIOIIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYpax, MPEJICTAaBICHHYIO Ha YepTEXKax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO IaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP  MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYYECHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH PEATbHBIE
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONM MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX TOHITHI U TEeOpeM, anmnapara ajareopbl; pemarh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3ylolue KOHHYECKOH OBEPXHOCTH, KOHYC; cpepuueckasi IOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BhICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyII.

OnepupoBaTh TOHATUAMHU: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJO
BpalIeHUS.

BbaucnsaTe COOTHOLIEHUST MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATH, KAKUMU CBOMCTBAMH OHU 00JIJ1aIO0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATBHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIAAbIBATh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJlaHbl B SIBHOM (hopMme.

Pemarte npocreimme reoMeTpU4eCKUE 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IbI ITPU PELICHUU CTAHAAPTHBIX MATEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpocTEHIIME MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTRBE.

[IpUuMEHATh TMOJMy4YEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyalldd Ha S3bIKE TE€OMETPUHU, MCCIEN0BaTh MOCTPOECHHBIE MOJEIN C
WCITOJIb30BAHUEM TEOMETPUUECKUX TTOHITHI M TEOpEM, anmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJTUYMH.



Kypc «Bepoamnocms u cmamucmuxay

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUSA MPOTPaMMbl Y4€OHOrO MpeaMeTa
«MareMaTuka» XapaKTepU3yrTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIUU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOIO 4YJI€Ha POCCHUUCKOro OOIIeCTBa, NPEJICTABICHUEM O
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHIA,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYyHKIMUSIMY ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOWU UJICHTUYHOCTU, YBAKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, cepax
SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEN POCCHIICKOTO HApo/a;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKEHUW HAYKU U JIESTEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMYUBOTO OYyIIEro.

JcTeTu4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, PEIIEHHNM, pacCyXJIeHUN;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM acCleKTaM pa3iIMyHbIX BUJOB UCKYCCTBA.

duznyeckoe BOCIUTAHKE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TPUMEHATh MaTeMaTUYECKHE 3HaHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a >KM3HU, OTBETCTBEHHOTO OTHOIIICHHUS
K CBOEMY 3J0pPOBBIO (3/I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEXUM 3aHATUNA U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3nUecKoro
COBEpIIIEHCTBOBAHUS, npu 3aHATUAX CHOPTUBHO-03/JOPOBUTEIBLHON
JESITEIIbHOCTBIO.

Tpynosoe Bociutanue:
TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuuHbiM  chepam  NMpPO(PECCHOHAIBHON  JEATENBHOCTH, CBS3aHHBIM  C



MaTeMaTUKOW W e€ TMPWIOKEHUSIMH, YMEHHEM COBEPIIATh OCO3HAHHBIA BBIOOD
Oynymeid mnpodeccnrn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHX 3a/1a4 MAaTEMaTHYECKON HapaBIC€HHOCTH.

IKOJOTHYECKOEe BOCIIUTAHUE:

c(hOPMHPOBAHHOCTHIO HIKOJOTHYECKON KYyJIbTYpbl, IMOHWUMAHHEM BIWSHHUS
COLIMAJIBHO-DPKOHOMHUYECKHUX MPOIECCOB HAa COCTOSIHUE MPUPOTHON M COIUATBHOM
Cpellbl, OCO3HaHUEM TIJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpolJieM;
OpUEHTallMell Ha MPUMEHEHHE MaTeMaTHYEeCKUX 3HAHUM JJIsl pelleHUs 3a/ay B
00JaCTH  OKpY)KAIOMICH Ccpepl, ITUTAHUPOBAHUS IIOCTYIIKOB H OIICHKA UX
BO3MOYKHBIX TTOCJICICTBUM ISl OKPYKAIOIEH CPEIbI.

LleHHOCTH HAYYHOTO TIO3HAHWS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAayKM W  OOIICCTBEHHON TMPaKTUKH, IMOHUMaHUEM
MaTEeMaTUYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW JESITCIBHOCTH, ITAarloB €€
pa3BUTHS M 3HAYUMOCTH IS PA3BUTHs [WBUIN3AINW, OBJAJACHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYECKOM KyJIbTYpOM KaK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISAITh TMPOCKTHYI0 M HCCIEIOBATENBbCKYIO NESTEIIbHOCTD
WHUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE Pe3yJbTaThl OCBOCHUS IMPOTpPaMMbI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTepU3yHOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OeticmeusMU, YHUBEPCANbHbIMU PecYNAMUBHBIMU OCUCMBUAMU.

1)  Vuusepcanvnvie = noznasamenvhvle — Oelicmsus, — 0OeCnevuUsarOm
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCO8 00yUarowuxcs (oceoeHue
Memo008  NO3HAHUSL  OKpyJcarwe2o  Mupa,  NpuUMeHeHue  J02UYECKUX,
UCCIe008amMeNbCKUX ONepayuli, yMeHull pabomams ¢ ungopmayueti).

ba3oBble Jiornueckue aeicTBUA:

e BBIABIIATh U XapaKTEPHU30BaTh CYIIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTIpEJICNICHNs] ~ TOHSATUH; YCTAHABIIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJIaCCU(UKALMU, OCHOBAHUA A1 OOOOIIEHHS W CpaBHEHUS, KpUTEPUU
MPOBOJAMMOTO aHAJIN3a;

e BOCHpPUHUMATH, (OPMYJIHPOBATH U  MNPEOOPA3OBBIBATh  CYXKICHUS:
YTBEPAUTEILHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE,;
YCIIOBHBIE;



e BBUBISITH  MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NpOTUBOpEeUHss B (pakTaxX, JaHHBIX, HAOIIOJCHUSIX U YTBEPXKICHUSX;
npemjiaraTb  KPpUTEPUM UL BBISBICHHS ~ 3aKOHOMEPHOCTEM |
MIPOTUBOPEUNH;

e JleJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOATENIEHO J0Ka3aTeIbCTBA MaTeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
NPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJICHUS U BBIBO/IBI;

e BbIOMpaTh CHOCOO pemeHus yd4eOHOM 3agaur (CpaBHHUBATh HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOASIUMNH C Y4ETOM
CaMOCTOATENILHO BBIJIETIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(GbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOIIUME MPOTHBOpPEUYHUE, MpoOdIeMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (opMuUpOBaTh  THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

e IPOBOJHUTH CaMOCTOSITEIIbHO CIJITAHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0OBEKTa, SBJICHMS, TMPOLECCA, BBIIBICHUIO 3aBHCHUMOCTEH MEXIY
00BEKTaMH, SBICHUSIMH, POIIECCaAMU;

e CaMOCTOSITEJIBHO (hOPMYIMPOBATH OOOOIICHHS U BBIBOJBI IO PE3YJIbTATaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

e TMPOTHO3UPOBATH BO3MOKHOE pPa3BUTHE MPOIIECCA, a TAKXKE BBIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nunopmanueii:

e BBIABIATH AchUIMTH MHGOPMAIIUM, JTAaHHBIX, HEOOXOIUMBIX JIJIi OTBETa
Ha BONPOC U AJIA PELICHUS 3a]1a4H;

e BBIOMpaTh HWHPOPMAIMIO W3  HUCTOYHUKOB  PA3JIMUYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U UHTEPIPETHPOBATH WH(OOPMAIUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

e CTPYKTYpUpOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (popMax,
WLTIOCTPUPOBATH TpadUuecKy;

e OLEHUBATH HaAEKHOCTD uH(pOopMaIuu 1o CaMOCTOSTEJIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  00ecneuusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.



Oo0menue:

BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUYKY 3pPEHMsI B YCTHBIX M NHCBMEHHBIX TEKCTaX, /JaBaTh MOSICHEHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh IOTYYEHHbBIN pPe3ybTarT;

B X07ie 00CY’KJeHH 33a]1aBaTh BOIIPOCHI IO CYILIECTBY OOCYX/1aeMOU TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BhICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOMCK
pELICHUs; COMOCTAaBIATh CBOM CYXKIEHUS C CYXICHUSMHU JIPYTuX
YYaCTHUKOB JHajiora, oOHapyXKMBaTh pa3jM4yle U CXOJCTBO IMO3HULUMN; B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pE3yJbTaThbl  pEIICHHUd  3aJa4yd,  SKCIEPUMEHTAa,
UCCJENOBAHMS,  NIPOEKTa;  CaMOCTOSTEIbHO  BbIOMpaTh  (popmar
BBICTYIUICHHUS C YU4ETOM 3a/1a4 MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMAaThb W HCHOJb30BaTh  MPEUMYIECTBA  KOMAHIHOM U
WHIUBUTyaTbHON pabOThI MPU PENICHUH YICOHBIX 3a7a4; IPUHUMATH I1ETh
COBMECTHOHM JAESITENbHOCTH, IUJIAHUPOBATh OPTaHU3AIMIO COBMECTHOU
paboThI, pacrpeaensTh BUAbI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B IPYNIOBBIX (hopmax padoThl (00CYkIeHNs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMU UWIEHAMHU KOMAaH/IbI;
OIICHMBATh KAa4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCIU.
Camoopranuzamnus:
COCTaBJIAITh IJIaH, aJITOPUTM PELICHUS 3a/1auH, BEIOUpATh CIIOCOO pElIeHUs C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

BJa/JeTh HAaBBIKAMHM TIO3HABaTENIbHOM peQuieKcuM Kak OCO3HaHUs
COBEPLIAEMBIX IEUCTBUU M MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIAJE€Th CIOCO0aAMU  CaMONPOBEPKH, CAMOKOHTPOJIA IMpolecca H
pe3yibTara peleHnss MaTeMaTUIEeCKOM 3a/1a4u;

IPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTb IIPU PELICHUH
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBaTh  MOHATUSIMHU:  CpeAHEe  apupMETHYecKoe,  MeauaHa,
HauOoJIbIIIee, HAMMEHbBIIIEEe 3HAUCHHUE, pa3MaX MacCUBa YMCIIOBBIX JaHHBIX.

OnepupoBarh MOHATUSAMU: CIYYalHBIM SKCHEPUMEHT (OMBIT) U CIy4alHOe
cOOBITHE, DJIEMEHTapHOE COOBITHE (BJIEMEHTAPHBIA MCXOJ) CIYy4alHOTO OIBITA;
HAXOJIUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIYYailHBIMH COOBITHSIMH,
HAaxXOJIUTh U CPAaBHUBATh BEPOSTHOCTU COOBITUA B M3YUCHHBIX CIIy4alHBIX
DKCIIEPUMEHTAX.

Haxonute u QopMynHpoBaTh COOBITHA: TMEPECEUEHUE U OO0BEIUHEHHE
JAHHBIX  COOBITHM, COOBITHE, TMPOTHUBOIOJOXKHOE JAaHHOMY  COOBITHIO;
MOJI30BATHCSL AUarpaMmaMu Jusepa u GopMylioN CI0KEHHUS BEPOSTHOCTEH MpHU
pELIeHUH 3a4ad.

OnepupoBaTh MOHATUSMU: YCIOBHAsi BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MPAaBUIIAa YMHOXXEHHS, C MOMOIIbIO JepeBa
CJIy4ailHOTO OTbITA.

[TpumeHnsaTh KOMOMHATOPHOE TIPABWIIO YMHOKEHUS MPHU PEIICHUH 3a]1a4.

OnepupoBaTh NOHSATUAMH: HCHBITAHUE, HE3ABHUCUMBIEC HCIBITAHUS, CEpPUS
UCIIBITAaHUM, ycHeX W HeyJaya; HaXOAUTh BEPOATHOCTH COOBITU B CEpPUH
HE3aBUCUMBIX MCHBITAHUHN JI0 IEPBOTO yCIeXa; HAXOIUTh BEPOSATHOCTH COOBITUH B
CEpUHU UCTIIbITAaHUN bepHyIu.

OnepupoBaTh  MOHATUSIMH:  CiIy4yalHass  BEJIIMYMHA,  paclpejesieHue
BEPOSITHOCTEN, IMarpaMMa pacIpeiesieHus.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAYEHUW  CIIyYallHOM  BEJIMYMHBI IO
pacupenesIeHUIO WK C IIOMOIIBIO JUarpaMm.

OnepupoBatTh MOHITUEM MATEMATUYECKOTO OKHUIAHUS; PUBOIUTH TPUMEPHI,
KaK MPHUMEHSIETCS MATEMATUYECKOE OXKHUAAHWUE CIIYYAaWHOW BEIWYMHBI HAXOJUTh
MaTEMAaTUYECKOE OKUAAHUE [0 TAHHOMY PaCIIPEICIICHUIO.

HNmeth nipeAcTaBieHUe O 3aKOHE OOJIBIINUX YHCEIL.

HNmeTp npencTaBiieHue 0 HOPMAIIBHOM PaCIpeICIICHUN.



TEMATUYECKOE INTAHUPOBAHUE
10 KJIACC aareopa

KoJsun4yecTBOo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
n/n MPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHokecTBa pallMOHAIIBHBIX U
1 JICUCTBUTEIIbHBIX Yncesl. PalioHanbHbIe 14 1
YpaBHEHHUS U HEPABEHCTBA
5 Oyukiuu u rpaduku. CTeneHs ¢ HelbM 6
MOKa3aTeseM
3 Apudmerndeckuii KOpeHb N—0i CTETIeHN. 18 1
WppannonanbHble ypaBHEHUS U HEPABEHCTBA
Dopmyisl
4 TpUroHOMETpHUH. TpUroHOMETpHUUYECKHE 22 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCUN 5
6 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 3 1
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 0




11 KJIACC aareopa

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
CreneHsb ¢ palioOHaIbHBIM TOKA3aTEJEM.
1 [TokazarenpHas ¢pynkuus. [lokazarensHbie 12 1
YpaBHEHHsI 1 HEPAaBEHCTBA
Jlorapudmudeckast pyHKIHS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpudeckue 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, CUCTEMATU3AIIHS 18 9
3HAHUU
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




10 KJIACC reomerpust

KoJsun4yecTBOo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Konrpoabubie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 Brenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapaniensHOCTh IPSIMBIX U TIIOCKOCTEH
3 [lepnieHIUKYISPHOCTD MPSMBIX U 12
IIJIOCKOCTEN
4 VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
3) MHororpanHuku 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHHUSI, PACCTOSIHUS U YIJIbI 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KJIACC reomerpust

KoJsnyecTBO 4acoB JJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )

MPOrpaMMblI Bcero o0pa3oBaTejbHbIE

padoTshI padoThI
pecypchl

Temna Bpamenus 12

OOBEMBI TET 5)

BekTopbl 1 KOOpPIMHATHI B TPOCTPAHCTBE 10

[ToBTOpeHue, 06001IeHNE, 7 1

cUCTEeMaTH3aIHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




10 KJTACC BepoOSITHOCTBH M CTATHCTHKA

KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Kontpoabnbie IlpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI pecypen
1 [IpencraBienue JaHHBIX U OMKCATEIbHAS 4
CTaTHCTHKA
Crny4aiiHbI€ OTIBITHI U CITy4aiiHbIE COOBITHSA,
2 OTIBITHI C PABHOBO3MO>KHBIMU 3 1
3JIEeMEHTapPHBIMU UCXOAaMU
3 Omnepanuu HaJ COOBITUSAMHE, CIIOXKEHUE 3
BEPOATHOCTEMN
VYciioBHast BEpOATHOCTh, JEPEBO
4 CJIy4aifHOTO OIbITa, POpMYJIa OTHOH 6
BEPOSITHOCTH U HE3aBHCUMOCTh COOBITHIA
5 OneMeHThl KOMOMHATOPUKU 4
6 Cepuu nocienoBaTeNbHBIX UCIBITAHUI 3 1
7 CrnyyaiiHble BeIMYMHBI U PACIpeieNCHHs 6
8 O00011IeHNE U CUCTEMATU3AIMs 3HAHUIN 5 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2




11 KTACC BeposITHOCTH M CTATHCTHKA

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 MaremaTHuecKoe OKHUIaHUE CIy4YalHOM 4
BEJIMYUHBI
5 Jlucriepcus M cTaHIapTHOE OTKIOHEHUE 4 1
CIIy4allHOU BEJIMYHUHbI
3 3aK0H OOJIBIINX YHCET 3 1
4 HenpepriBHbIe CllydaiiHbIe BETUYHMHBI 5
(pacripenerneHus)
5 HopwmanbHoe pacnipenenenus 2 1
5 [ToBTOpEHME, 06061].[6HI:I€ u 19 5
CUCTEeMaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
COTI'JIACOBAHO

3amecrtuTens qupekropa no YMP

Bosgokanosa B.1O.

TToamuce ®.1.0.

20 roma




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Anrebpa u Hadasia MaTemMaTuueckoro ananausa 10-11.Anmumos 111.A.
ITpocenienne 2023

VYuebnuk. 'eomerpus : 10—11-i1. JI. C. Artanacsan, B. @. byty30s, C. b.
Kanmowmries [u ap.] + DnexkrpoHHas ¢popma yaeOHHUKA

I'eometpus. Pabouas terpaap. 10 knacc. ['naskos 10.A., Onquna 1.1,
byry3osa B.®.

['eomeTpus. Pabouas Terpaas. 11 knace. ['maskos FO.A., FOquna U.H.,
byrysosa B.O.

Teopust BEpOSTHOCTEN U CTATUCTUKA. DKCIIEPUMEHTAJIbHOE YUEeOHOE

nocobue s 10 u 11 kmaccoB 0011e00pa3oBaTeNbHBIX YUpEKACHUH /
IO. H. Tropun, A. A. Makapos, U. P. Beicouxkuii, 1. B. SAmenko.

METOJUYECKHUE MATEPHAJIBI I YYUTEJIA

Anre0Opa u Havajia MaTEMaTUYECKOTO aHanu3a. J(unakTuaeckue
Marepuansl. 10 knacc. bazoblil ypoBeHsb. [llaOynun M. 1., Tkauera M.
B., ®enopora H. E. [Ipocsemenue 2023

Anrebpa v Havajla MaTeMaTUYECKOr0 aHaau3a. JunakTudyeckue
matepuainsl. 11 knacc. bazoseiit ypoBensb. [[ladynun M. U., Tkauera M.
B., ®enopona H. E. IIpocsemenue 2023

I'eomerpus. unaktuueckue marepuansl. 10 kinacc. 3uB B.I'.
['eomeTpus. Innaktnueckue marepuansl. 11 kimacc. 3uB b.I'.
I'eomeTpusi. CamoctositenbHbie padoThl. 10 kmace. Muenckas M. A.
['eomerpus. CamocrositenbHbie paboThl. 11 kimacc. Muenckas M. A.
I'eomerpusi. Kontponbsubie padotsl. 10-11 knace. Muenckas M. A
Teopus BEpOsSTHOCTEN U CTATUCTUKA. DKCIIEPUMEHTAJIbHOE YU4eOHOe

nocobue st 10 u 11 knaccoB 061e00pa3zoBaTENbHBIX YUPEXKICHUM /
IO. H. Tropun, A. A. Makapos, U. P. Beicoukuii, 1. B. Auenxo.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

e OTKpBITHIA OaHK 3aJaHMi MO0 MaTeMaTtuke WWW.Tipi.ru

- OenepanbHbIi HEHTP TeCTUpOBaHUs WWW.rustest.ru

- Pemmy EI'D https://ege.sdamgia.ru/
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