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IMNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yueOHOTO Kypca «MaTtematnkay 0a30BOTO ypOBHS st
obyuaromuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbLHOTO CTaHJapTa CPEeIHEro o0Iero oopa3oBaHus,
C y4y€TOM COBPEMEHHBIX MHPOBBIX TpPeOOBaHUN, TNPEABIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHWI0, W TPAAUIIMN POCCHUICKOTO 0O0pa30BaHUA.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIOIIMMH OCHOBY JUJIS CAaMOPa3BUTHS W HENPEPHIBHOTO 00pa30BaHMS,
I[EJIOCTHOCTh OOIICKYJIbTYPHOTO, JIMYHOCTHOTO M II03HABATEIIBHOTO Pa3BUTHS
JUYHOCTH 00YyJarONTuXCsl.

B yueOHOM mnaHe Ha M3y4YeHHE Kypca MaTeMaTHUKH OTBOJUTCS 5 4acoB B
HEJIETIO:

- anreOpbl U HAYaJl MaTeMaTHYeCKOro aHanu3a 2 yaca B Hejemo B 10 kimacce
u 3 gaca B Hezenmto B 11 kiacce, Bcero 3a jiBa rojia ooyuenus — 170 gacos;

- reomeTpud 2 daca B Heaemo B 10 knacce u lyac B Henemo B 11 kiacce,
BCEro 3a JiBa roja ooydyenus 102 yaca;

- BEPOSITHOCTH U CTaTUCTUKU lyac B Hexemo B 10 kitacce u 1yac B HEAENo B
11 kmacce, Bcero 3a Ba roja o0ydeHus: 68 4yacos.

Bcero 3a 2 roga o0yueHus Ha u3ydyeHue Kypca MareMatuku otBogutcs: 340
4acoB.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

AJredpa u Ha4YaJla MaTeMaTHYeCKOT0 AaHAJIN3a

Kypc «AnreOpa v Hayana MareMaTHYECKOTO aHalu3a» SIBISETCS OJHUM U3
HauOosiee 3HAUYMMBIX B MpOrpamMMe CTapIIeld IIKOJbI, MOCKOJbKY, C OJHOM
CTOPOHBI, OH OO0ECleYnBaeT HWHCTPYMEHTANbHYIO 0a3y /il HU3Yy4EeHHsS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C APYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0bCTpaKTHOE MBIIUICHUE Yy4Yalluxcsi Ha YpOBHE, HEOOXOAMMOM [UJIi OCBOCHMS
KypcoB HUH(MOpPMAaTHKH, OOILECTBO3HAHUS, WCTOPUU, CIOBECHOCTH. B pamkax
JAHHOI'O0 Kypca ydalllMecs OBJIAAEBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOU
HayKH, KoTopas (GOpMyJIHUPYET CBOU JTOCTHKEHHUSI B MaTeMaTHUECKO popme.

Kypc anreOpsl u Hauan MaTreMaTH4eCKOro aHajanu3a 3aKJIaJbIBAET OCHOBY IS
YCHEIIHOTO OBJAJCHHUS 3aKOHAMU (PU3MKH, XUMUHU, OHOJIOTHH, NOHUMaHUS
OCHOBHBIX TEHJEHIMM SKOHOMHMKHM U OOIIECTBEHHON JKM3HU, TO3BOJISET
OPUEHTHPOBATHCSI B COBPEMEHHBIX LHU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHUSX,



YBEPEHHO HCIIOJIb30BaTh UX B IIOBCEIHEBHOM XU3HHU. B TOXXe Bpems oBiaacHue
aOCTpaKTHBIMH UM JIOTMYECKHM CTPOTMMH MATEMAaTHYECKUMHU KOHCTPYKLIUSMU
pa3BUBAaET YMEHHE HAXOJHTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH
YTBEPKJICHUSI, UCTIOIb30BaTh 0000IIEHNE U KOHKPETH3allMI0, a0CTparupoBaHue u
aHaJIOTUI0, POPMHUPYET KPEaTUBHOE U KPUTHUUECKOE MbllieHue. B xone u3yuenus
anreOpbl M HayaJl MaTEMaTUYECKOTO aHajlv3a B CTaplleld MIKOJIe Yydalluecs
IIOJIyYalOT HOBBIM ONBIT PEIIEHUS MPUKIAAHBIX 3a4a4, CaMOCTOSTEIBHOTO
MIOCTPOCHUSI MAaTEMaTUYECKHX MOJEJIEH pealbHbIX CHUTyallMii M WHTEpHpETaluu
MOJYYEHHBIX  PELICHHWM, 3HAKOMATCA C  [pUMEPAMU  MaTEMATHYECKHUX
3aKOHOMEpPHOCTEH B TMPUPOAEC, HAyKe U B HCKYCCTBE, C BBIJAIOIMIMMUCS
MaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMH.

Kypc oOnagaer 3HAYMTEIbHBIM BOCHUTATENBHBIM IMOTEHUMAJIOM, KOTOPBIMA
peanusyercsi Kak 4epe3 y4eOHbI MaTepuani, CoCOOCTBYIOMIMA (OPMUPOBAHUIO
HAyYHOTO MHPOBO33pEHUS, TaK U 4Yepe3 CHEelUPHUKY Y4EOHOH MesITeNbHOCTH,
TpeOyromen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIICHTPAIlM BHUMAHUs U OTBETCTBEHHOCTH 34 ITOJIYYEHHBIN PE3YIIbTAT.

B ocHoBe MeToguku OOydeHHs] anredpe W HavajlaM MaTeMaTH4eCKOro
aHaJIn3a JICKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEeHHUS.

Crpykrypa Kypca «Anredpa 1 Hayajla MaTeMaTHUYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE COAEPKATEIBHO-METOAUYECKNE JUHUK: «YUucrna M BBIYUCIEHUD,
«Dynkuuun  u - rpadpukny, «YpaBHEHUsT U HepaBeHCTBa», «Hauana
MaTeMaTU4ecKoro aHainusa», «MHo)kecTBa H JOrMKa». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOIMUECKUE JIMHUM HW3Y4arOTCsd Ha NPOTSHKEHUH [JBYX JIET
oOyueHusi B cTapiueil 1IKoJie, €CTECTBEHHO JOMOJHSSA ApYr Apyra M MOCTENEHHO
HAChIIAsICh HOBBIMM TE€MaMHW W pasfaenaMu. JlaHHBIA Kypc  SBIISIETCS
WHTErPAaTUBHBIM, TOCKOJIbKY OOBEOUHSAET B ce0e COJAEpKaHHE HECKOJIbKHX
MaTeMaTHUYECKUX AUCLUUIUIMH: anreOpa, TPUrOHOMETpPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOkecTB U 1p. Ilo Mepe Toro, kak ywamiuecs OBJaJIeBalOT BcE Oosee
HIMPOKUM MAaTEMaTHYECKUM amnmnapaTroM, y HUX MOCJIe0BaTEIbHO (hopMUpyeTcs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0 MOJENIb PpPEATbHOU
CUTyalluM, TPUMEHSATh 3HAHUA, NOJyYEHHbIE B Kypce «Auredpa W Haudana
MaTEeMaTHUYECKOTO aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSATENBHO CHOPMYIHPOBAHHON
MaTeMaTUYECKOM 3aJ1a4uH, a 3aTEM UHTEPIIPETUPOBATH MOJYyUYEHHBIN pe3yJIbTaT.

CopnepxkaTenpbHO-MeTOANYECKas JTUHUA «Yucna U BBIYMCICHUS 3aBEPIIACT
(dbopMHpoOBaHUE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mikojie. B crapmiedl mkoige oco0oe BHUMAaHUE YIEISIETCS
(OpPMHUPOBAHMIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE PA3IMYHBIX (OpM 3amucu JEHCTBUTENBHOTO 4YHCIa, yMEHHE
pallMOHANBHO BBIMONHATh JEHUCTBUSA C HUMH, JelaTb HPUKUIKY, OIIEHUBATH



pe3ynpTaT. OOydaromuyecs TMOMy4al0T HAaBBIKM HPUOIMKEHHBIX BBIYMCIICHUH,
BBITIOJIHCHUS JIEWCTBHA C 4YWCIaMH, 3allUCAaHHBIMA B CTaHIapTHOU (opme,
VCITOJIb30BAaHUSI MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAXKECHHUIA.

JIuaus «YpaBHEHUsS W HEPABEHCTBA» PEANU3YETCS HA MPOTSIKEHHH BCETO
oOydeHHMs] B CTapled IIKOJIe, TOCKOJbKY B KaXJOM pas3fesie MNporpaMMbl
IPELYCMOTPEHO PELIEHUE COOTBETCTBYIOIIMX 3adad. OOywaromuecs OBIaJ€BatOT
pa3IUYHBIMH METOJAMU PEUIEHUS UEJbIX, PALMOHAJIBHBIX, HPPALMOHAIBHBIX,
MOKAa3aTeNIbHbIX, JIOTApU(PMHUUECKUX U  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPABEHCTB U UX cucteM. [loilydeHHbIE yMEHUS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUIMNA C TTOMOIIBIO TTPOU3BOJHOM, PEIICHUM MPUKIAJAHBIX 3ajlad U 3a7ad Ha
HaXOXKJIE€HWE HaumOOJBIIMX W HAUMEHBIIUX 3HaYeHUH QyHkuu. JlanHas
coJlep>KaTellbHasl JIMHUS BKJIIOYaeT B ce0s Takke (QOpMUpPOBaHUE YMEHUI
BBITIOJIHATh Pacy€Thl 1Mo ¢opMmysnaMm, MpeoOpa3oBaHUsl IENbIX, PalMOHATBHBIX,
UppaIMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX CTeNeHu W Jiorapudmsl. brarogaps u3ydeHUIo anredpandecKkoro
Marepuajia  MPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTpPaKTHOTO MBIIUICHUS Yy4yaluxcs, (HOPMUPYIOTCS HABBIKA JAEAYKTHUBHBIX
paccykJieHuil,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  TMPEICTaABICHUS
3aKOHOMEPHOCTEH M 3aBHUCHMOCTEM B BHJIE€ PaBEHCTB W HEpaBEHCTB. Auredpa
npemyaraeT 3(QQEKTUBHbIE HMHCTPYMEHTHI JUISl PpEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HAIJISAIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopepxarenbHo-MeToAMYecKass JuHUA «DyHKIMM W Tpaduku» TECHO
MeperieTaeTcs ¢ APYyruMu JIMHUSIMU Kypca, MOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MOCJIEN0BATENBHOCTD W3YUYEHHUS MaTrepuaa. N3yuenne CTEIEHHOU,
MOKa3aTeJIbHOM, JJIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOMCTB
u rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHus 3a7ad W3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMATHYECKUM aHAIU30M,
TaK M C pEIIeHHWEeM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM OosblllIoE BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (POpMyJaMu 3aBUCUMOCTH MEXIY
pa3NUYHBIMU BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (PYHKIWU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeTbHON TUHUN HAIlEJICH Ha pa3BUTHUE YMEHHM
M HaBBIKOB, IMO3BOJISIIOIIMX BbIpaXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznuuHoOi (opMme: aHATUTUYECKOM, rpaduyeckoi U ciioBecHo. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHas auHus «Havana mMareMaTM4ecKOro aHaiu3a» MO03BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYr KaK MaTeMaTHYECKHUX, TaK M MPUKIAJHBIX 3a]ad,
JIOCTYITHBIX 00YYalolUMCSsl, Y KOTOPBIX MOSIBIISETCA BO3MOKHOCTh UCCIENOBATh U



CTpOUTHh Tpaduku GYHKIUH, ONpeNeisTh WX HAuOONbIIME W HAUMEHBIIHNE
3HAYEHUsI, BBIYUCIATH IUIOMIAAU GUTYp U OOBEMBI TEN, HAXOIUTh CKOPOCTU U
yCKOpeHusi TmpoueccoB. JlaHHas conepikareiabHas JHHUSA OTKPHIBAET HOBBIC
BO3MOXXKHOCTH TIOCTPOEHHUS MaTeMaTHYECKMX MOJENeHl peaabHbIX CUTYaluH,
HAXO0X/ICHUS HAWIYyYIlEro pElIeHUs B MPHUKIATHBIX, B TOM YHCIE COLIMAJIbHO-
HIKOHOMHUYECKHUX, 3aJadyax. 3HAKOMCTBO C OCHOBAaMH MaT€MaTHYECKOTO aHajIu3a
CHOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOTO, (OPMaTbHO-TOTHUECKOTO U KPEaTUBHOTO
MBILUIEHUS, (OPMHUPOBAHUIO YMEHHMM pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEXHUKE U HcKyccTBe. OOyuaromuecss Y3HAIOT O
BBIIAIOIIMXCSL pe3yJbTaTaX, MOIYYEHHBIX B XOJ€ Pa3BUTHs MaTEMaTHKU Kak
HAyKH, U UX aBTOpaXx.

CopepxarenpHO-MeTOIMYEeCKas IMHUSA «MHOXKeCTBa U JIOTHKA» B OCHOBHOM
IOCBSILIEHA  DJIEMEHTAaM  TEOPUM  MHOXECTB. T€0peTHKO-MHO>KECTBEHHBIE
IPEJICTaBICHNUS MPOHU3BIBAIOT BECh KYpPC LIKOJIBHON MaTeMaTHKU M NpejiararoT
Haubosee YHUBEPCATbHBIN S3bIK, OOBEAMHSIONINN BCE pa3fesibl MAaTEMAaTUKU U €€
NPUJIOKEHUH, OHU CBS3BIBAIOT Pa3HbIE MATEMAaTUYECKUE AUCUHUIUIMHBI B EAHMHOE
nenoe. [loaToMy BaXHO JaTh BO3MOXKHOCTH IMKOJBHHKY MOHMMATh TEOPETHKO-
MHOKECTBEHHBIM f3bIK COBPEMEHHOM MAaTeMAaTUKHM M HCIOJb30BaTh €ro s
BBIPAXEHUS CBOUX MBICIIEH.

B kypce «Anrebpa um Havajlla MaTeMaTHYECKOrO AHAJINA3a» IMPUCYTCTBYIOT
TakK€ OCHOBBI MaT€MaTHYECKOTO MOJEIMPOBAHUS, KOTOpPHIE IPU3BAHBI
c(OopMUPOBATH HABBIKK ITOCTPOECHMSI MOJIENIEN pealbHbIX CUTYalUil, UCCIIEA0BaHUS
TUX MOJEJIed C MOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiuza u
MHTEPIIPETALNU MOTYYCHHBIX PE3YyJbTaToOB. Takue 3ajjaHus BIUICTEHbI B KaXIbId
U3 Pa3/eNioB MPOrPaMMBbI, TOCKOJIBKY BECh MaTepHall Kypca MHUPOKO UCIOIb3YEeTCs
JUTSL pENICHUs MPHUKIAIHBIX 3a1ad. [Ipu permennn peaqbHbIX MPAKTHUECKUX 3a7ad
yyauiyecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, MCIOJB30BATh AHAJIOTHIO, 0000MATh M KOHKPETH3UPOBATH
npobiemy. [lesTenbHOCT MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJa4 OPraHU3yeTCs B MPOIECCe M3YUEHHUs BCEX TeM Kypca «Anrebpa u Hayana
MaTEeMaTHYECKOTO aHaTu3ay.

I'eomerpus

BaxxHocTh yueOHOro Kypca TE€OMETPHH Ha YpPOBHE CpPEAHETO OOIIero
oOpa3zoBaHus OOYyCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX H
MPEAMETHBIX PE3YJIbTATOB OOYYEHHS TE€OMETPUU B HAIPaBICHUU JUYHOCTHOTO
pa3BUTHS OOyuaromuxcs, (GopMupoBaHUs (YHKIMOHATHLHOWM MaTeMaTHYeCKOU
I'PaMOTHOCTH, U3YYCHHS JIPYTUX yU4eOHBIX JUCIHUIUIMH. Pa3BuTHe y 00yJaronumxcs



MPaBUJIBLHBIX TPEACTABICHUN O CYINTHOCTH U TPOUCXOXKICHUH T€OMETPHUCCKUX
aOCTpaKIiii, COOTHONICHUH PEATBHOTO W WIACATHHOTO, XapaKTepe OTPaKCHHS
MATEMATUYECKOW HAyKOW SBJICHUA M NPOLECCOB PEATBHONO MHPA, MECTE
Tr€OMETPUU B CUCTEME HAYK M POJIU MATEMATHUYECKOT0 MOJICTUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
YYaIUXCs, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOMMMBIX Ul aJamnTalid B
COBPEMEHHOM OOIIECTBE.

['eoMeTpust sBAsieTCS OJAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOeCrneyrMBaeT BO3MOXKHOCTh H3Y4YEHUS Kak
JTUCHUIUIMH €CTECTBEHHO-HAYYHOM HANPaBIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlornyeckoe MeIUIeHWE, (HOPMUPYEMOE TPH HM3YYCHHH OO0yYarOIIMMHUCS
MOHATUHHBIX OCHOB T€OMETPHH M IIOCTPOCHUH IETIOYKU JJOTHICCKUX YTBEPIKICHUIN
B XOJI¢ pEIICHUs TEOMETPUYECKUX 3aJayd, YMEHHE BBIJBUTaTh M OIPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIOJIB3YIOTCS MPU PEHICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIAa, B YACTHOCTH U3 Kypca (DU3UKH.

YMeHrne OpHUeHTHUPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO
BCEX 00JacTIX IEATENBHOCTH dYeroBeka. OpHeHTaIus YelloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJUMOE YCIOBUE €ro COIMalbHOro ObITHs, (opma
OTpaXEHUSI OKPY’KAIOIIETO MHUpA, YCIOBHUE YCHENIHOTO MO3HAHUS W aKTHUBHOTO
npeoOpa3oBaHus  JeHCTBUTENRHOCTH.  OmepupoBaHWe  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHAET pa3Hble BUABI YYEOHOM M TPYIOBON JIE€ATEIBLHOCTH,
SBJISETCSI OJHUM W3 MPO(PECCHOHAIBHO BAXKHBIX KA4YEeCTB, MOATOMY aKTyallbHA
3amaya (opmupoBaHHsS y OOyYaroNIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBUIHOCTH OOPa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MTOITOTOBKE K MPAKTHYECKOU JAEATETHHOCTH IT0 MHOTUM HAITPaBICHUSIM.

[lens ocBoeHusi mporpammbl ydeOHOro kKypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yueHus — 001eoOpa3oBaTeibHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOyJarommxcs  4epe3  OOecrnedyeHHe  BO3MOXKHOCTH  MPUOOpPETEHUs |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKMX 3HAHMM W  JEHUCTBUM,
cnenupUIHBIX TEOMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOIOKCHHSI 00pa30BaHMs
0 CTICIIHAIBHOCTSIM, HE CBS3aHHBIM C MTPUKJIATHBIM UCIIOIh30BaHUEM T€OMETPHH.

[Iporpamma 1o reomMeTpuu Ha ©0a30BOM YypOBHE TWIpeIHAa3HA4YeHA JIsl
OOyYarOIINXCS CPEIHEHN IIKOJIBI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYAHCHUM
Ha YpOBHE OCHOBHOI'O 0011ero oOpazoBaHus. Takum oOpa3zoM, oOydarouiyecs: Ha
0a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIIUE MATEeMaTHYECKUE YMCHHSI, CBSI3aHHBIC
co crnenuPuKoi TEOMETPUH ¢ HEOOXOAMMBIC ISl JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3T0ro, OHM MMEIOT BO3MOKHOCTh HM3YYHTh I€OMETPHUIO OoJjee
riIyOOKO, €Cii B JajJbHEHIIEM BO3HUKHET HEOOXOJIMMOCTh B TE€OMETPUUYECKHUX
3HAHMAX B MPOPECCHOHANBHON JAEATEIHHOCTH.



JlocTnxeHne 1ea OCBOCHHSA NPOrpaMMbl 00ECIEeYMBAETCS pelIeHuEM
COOTBETCTBYIOIIMX 3amad. lIpuopurerHslMM 3amayaMH  OCBOEHMS  Kypca
«["eomerpum» Ha 6a30BoM ypoBHE B 10—11 kitaccax sBISIOTCS:

e (opMHpOBaHME NPEICTABICHUS O TEOMETPUM KaK YacTd MHPOBOU

KYJBbTYPBI U OCO3HAaHHE €€ B3aUMOCBS3H C OKPYKAOIIUM MUPOM;

e (opMupoBaHHE MPEACTABICHUS O MHOTOTPAHHHUKAX W TelaX BpaIICHUS
KAaK O BAXKHEMIIMX MATEMATUYECKUX MOJENAX, MO3BOJSIOIINX ONKUCHIBATH
Y U3y4aTh pa3HbIC SABJICHUS OKPY>KAKOLIEr0 MUPA;

e (opMHpOBaHME YMEHMsI pAaclO3HAaBaThb Ha 4YepTeXax, MOJEIIX M B
peaIbHOM MHMPE MHOTOI'PAHHMKY U TeJla BpPALCHUS;

e OBJAJCHUE METOAAMM PEIICHHS 3a/lad Ha MOCTPOCHHUS Ha M300paKEHUSX
IPOCTPAHCTBEHHBIX (PUTYD;

e (dopMHpOBaHME YMEHHUS ONEPUPOBATb OCHOBHBIMU MOHATHSAMH O
MHOTOI'PaHHHMKAX M TeJaX BPALIECHUS U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHUE  QAITOPUTMAMU  PEIIEHUS  OCHOBHBIX  THIIOB  3a/ad;
(dbopMHpOBaHHE yMEHHUS MPOBOJIUTH  HECJOXKHBIE  JIOKA3aTEIbHbIC
paccyXIeHns B XOJAE PEIICHHsS CTEPEOMETPUUYECKMX 3aJa4 M 3a1ay C
IIPAKTUYECKUM COJEPKAHUEM;

e pasBuTHE MHTEJUIEKTYaJIbHbIX 51 TBOPYECKUX CHOCOOHOCTEMH
oOy4Jaronmxcs, I[O3HaBaTEIbHOM  AKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUUHOCTH MBIIICHHUS;

e (opmupoBaHUE (YHKIIMOHAIBHON IPaMOTHOCTH, pEJIeBaHTHOU
F€OMETPUU: YMEHHME pPACHO3HABAaTh IPOSABICHUSA TIE€OMETPUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEW B peajbHBbIX >KU3HEHHBIX
CUTYyallUsIX M TPU W3YUYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEMl M 3aKOHOMEpPHOCTEH, (HOpPMYyIUpOBaTh KX HaA S3bIKE
Ir€OMETPUM U CO37aBAaTh T€OMETPUUYECKUE MOJECIIH, IPUMEHITh OCBOCHHBIN
Tr€OMETPUYECKUN ammapar JUisl PELIEHUs IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATH IMOJTYyYECHHBIE PE3YJIbTATHI.

OTnMYUTENHEHON OCOOEHHOCTBIO MPOrpaMMbl SBIISIETCS BKIIOUEHUE B KYypC
CTEPEOMETPUM B HAYaJle €ro MU3y4YeHHs 3a7a4, pEellaeMblX Ha YpPOBHE
MHTYWUTUBHOTO MO3HAHMSI, U ONpeNeIEHHBIM 00pa30M OpraHM30BaHHAas padoTa HaJ
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOLIECCOB, MOTUBUPYET K
JAIbHEUIIEMY U3YUYECHHUIO MIPEAMETA.

[Tpenmourenue oTAAETCSA HATISAAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHS, TO
€CTh TEOPETUYECKUE 3HAHUSI UMEIOT B CBOECH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
ydalmxcsi B KypCc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIEHUs 3aJad Ha



CO3/IaHH€  TPOCTPAHCTBEHHBIX 00pa3oB W  33Jad Ha  ONEpUpPOBAHHE
IPOCTPAHCTBEHHBIMH oOOpa3amu. Co3nanue oOpa3a MPOBOAMUTCA C OMOPOW Ha
HATrJSAHOCTh, @ ONEpPUpPOBaHME O0pa3oM — B YCIOBUSX OTBICYEHHUS OT
HArJISIHOCTH, MBICIEHHOTO U3MEHEHHUSI €70 UCXOJAHOI0 COACPKAHUS.

OcHoBHBIE copaepikarelibHble TuHUN Kypca «['eomerpum» B 10—-11 kiaccax:
«MHuororpanHukn», «IIpsiMple U IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOpbI M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JTOTHUECKUX YMEHUI
pacmpesensercs He TOJbKO [0 COJEPKATENbHBIM JIMHUSM, HO M TIO T0JaM
oOy4eHHs Ha YPOBHE CpeTHEro o011ero 0opa3oBaHusl.

Conepxxanue o0Opa3oBaHMs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJibTaTaM
OCBOCHHsI paboyell MmporpaMMbl, pachpeneia€HHBIM 10 TroaaM OOydeHHS,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIEHUE T'€OMETPUUYECKUMHU
NOHATUSAMU U HaBBIKAMHU OCYLIECTBIISUIOCH ITOCJIEN0BATEIBHO U MOCTYNATENBHO, C
COOJIIO/ICHHEM MPUHIUIA [TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEICTABICHUN OOYy4YaloMIMXCA, pACIIUpss U
yriyosisist €€, 00pa3ysi MPOUYHbIE MHOXKECTBEHHBIE CBSI3H.

BeposiTHOCTH M CTATHCTHKA

VYuebnubiil kypc «BeposiTHOCT M cTaTUCTUKa» 0a30BOT0 YPOBHSI SIBISETCS
IPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro YpOBHS
ocHOBHOM mikoJybl. Kypc mpenHazHaueH mis (OpMUPOBaHUSA y OOydYaroIIUXCs
CTaTUCTUYECKOM KyJIbTYpbl W IIOHUMAaHMS POJIA TEOPUU BEPOATHOCTEH Kak
MaTEeMaTHYECKOI0 MHCTPYMEHTA Uil MU3yYeHUsl CIy4yailHbIX COOBITHM, BEJIUYUH U
npoueccoB. Ilpu m3yueHunm Kypca oOoOramarTcsi MPEACTABICHUS YYallUuXcs O
METOJAaX UCCIENOBAaHNS U3MEHYMBOTO MUPA, Pa3BUBAETCS IOHUMAHNE 3HAYUMOCTH
U OOUIHOCTM MaTeMaTHMYECKUX METOJOB IO3HAHMUSA KaK HEOThEMJIEMOM YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

ConepkaHue Kypca HAIpaBJiIEHO HAa 3aKPEIJIEHWE 3HAHUU, MOJYyYECHHBIX MPU
M3YYEHHHU Kypca OCHOBHOW IIKOJIBI M HA Pa3BUTHE NPEACTABICHUN O CIyYalHBIX
BEJIMYMHAX W B3aMMOCBA3AX MEKIY HUMHM Ha BAKHBIX IIPUMEPAX, CHOKETHI
KOTOPBIX ITOYEPIHYTHI U3 OKPYKAIOLIEr0 MUPA.

B cooTBeTcTBUM C yKa3aHHBIMHU IEJISIMH B CTPYKType yueOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEIHEH IIKOJbl HAa 0a30BOM YpPOBHE BbIJIEIEHBI
CIIEIyIOLIME OCHOBHBIE coJepKarenbHble JUHUU: «Ciy4yaliHble COOBITUS U
BEPOATHOCTHY, «CirydaliHble BETMYUHBI M 3aKOH OOJIBIINX YHCEID.

BaxHyro d4acth Kypca 3aHMMAaeT M3y4eHHE TIE€OMETPUYECKOro U
OMHOMHUAJIBHOTO paclpeesieHuil U 3HAKOMCTBO C UX HENPEPBHIBHBIMU aHAJIOTaMH
— IIOKa3aTeJbHBIM U HOPMAJIBHBIM PACTIPEICIICHUSIMU.



Copmepxanne muaun «CiydailHble COOBITHSI U BEPOSITHOCTH»  CIYXKUT
OCHOBOM 1711 ()OPMHUPOBAHUS TPEACTABICHUN O PaCHpPEEICHUN BEPOSITHOCTEH
MEXIy 3HAUCHUAMH CIYYalHBIX BEIMYHMH, a TAKXKe dTa JIMHUS HEOOXOJMMa Kak
0a3a i1 W3ydeHHs] 3aKoHa OOJIBIIMX Yucel — (pyHIaMEHTaIbHOTO 3aKOHa,
JCHCTBYIOIIErO0 B TMpHUpoAEe U O0OmecTBE W HMEIOMIET0 MaTeMaTHYecKYIo
¢dopmanuzanuio. CaMm 3akoH OOJBIIMX YHCEN Ipeaiaraercs B O3HaKOMUTEIbHON
dbopMe ¢ MUHUMAaNTFHBIM UCIIOJIB30BAHUEM MAaTEMaTHUECKOTo (hopMaIn3Ma.

Tembl, CBs3aHHBIE C  HENPEPHIBHBIMU  CIyYalHBIMH  BEJIMYMHAMU,
aKIEHTUPYIOT BHHMAaHHE IIKOJbHUKOB Ha OINUCAHUM M HW3YYEHUHM CIYYaiHBIX
SBJICHUN C IOMOIBIO HENpPEephIBHBIX (QYHKIMA. OCHOBHOE BHUMAaHUE YIENAETCA
MOKa3aTeIbHOMY W HOPMAJIbHOMY paclpeneseHUsIM, TIPU 3TOM Mpernoaaraercs
O3HAKOMHUTENIFHOE H3yueHHe Marepuaiga O0e3 J0Ka3aTeIbCTB MPUMEHSIEMbIX
(dakToB.



COILEPKAHUE YYEBHOI'O KYPCA

AJireOpa u HaYaJIa MATEMATHYECKOI0 AaHAJIU3A

10 KJIACC

Yuciaa 1 BBIYUCTCHUSA

Panmonaneupie umcna. OOBIKHOBEHHBIE U JIECATUYHBIC JAPOOU, MPOIICHTHI,
OecKOHEUYHbIE  MepuoAuYecKue  apoOu.  ApudMeTHUecKHe  Omepanmuud ¢
palMOHAIBHBIMU YMCIIAMU, TIPEOOpa30BaHUsl YHUCIOBBIX BbIpakeHUU. [IpumeHeHue
IpoOell ¥ TMPOILIEHTOB Uil PEIICHMs MPUKIATHBIX 3a7ad W3 Pa3IMYHBIX OTpacien
3HAHUU U PEaJIbHOM KU3HMU.

JlelicTBuTENbHBIE 4HWCIA. PalvoHanbHBIE W UPPALUOHAIBHBIE  YHCIIA.
ApudmMernueckre omnepaudd C ACHCTBUTENbHBIMH 4HciIaMH. [IpuOnnxéHHbIe
BBIUNCIICHUS, IIPABUJIA OKPYIJIEHUS, IPUKUIKA U OLICHKA PE3YyJIbTaTa BIYUCIICHUN.

Crenens ¢ 1enbiM nokaszareneM. CtanaapTHas popMa 3arucu AeUCTBUTEIBLHOTO
yucna. Mcnonb3oBanue noaxodsuiel (Gopmbl 3amucy ACUCTBUTENbHBIX YUCEN IS
pEeLIeHNs MPAKTUYECKUX 3a7a4 U IPEICTaBICHUS TaHHBIX.

ApudmMernyeckuii  KOpeHb  HATypajbHOM  CTEIECHHU. HevictBust ¢
apu(pMETUIECKUMH KOPHIMH HATypaJIbHON CTEIIEHHU.

CHHyC, KOCMHYC M TaHI€HC YMCIOBOTO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
ApPKTAHT€HC YHCIIOBOIO ApTyMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxzaecTBa U TOXKIECTBEHHbIE TIPEOOpPa30BaHUSI.

[IpeobOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHeHUE, KOpeHb ypaBHeHMs. HepaBeHCTBO, pelieHne HepaBeHCTBAa. Merton
MHTEPBAJIOB.

Pemenue nenbix 1 JpoOHO-pallMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB.

Pemenne uppanimoHanbHbIX YPAaBHEHUM U HEPABEHCTB.

Pemienue TpUroHOMETpUYECKUX YPaBHEHUM.

[IprMeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKHUX 3a1ay U
3a/1ay U3 pa3IUYHbIX 001acTe HAYKH U peabHON KU3HH.

DYyHKIUHN U TPAPUKHU

OyHkIus, cnocoOwl 3ananus Qyakiuu. ['paduk Gynkmun. Bzanmao oOpaTHbie
GyHKUHUU.

O6nactb omnpeneneHuss U MHOXKECTBO 3HaueHU (yHkuuu. Hynu ¢yHKuuu.
[TpoMexyTKH 3HAKOIOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKLIUU.



Crenennas GyHKIIUS C HaTypajdbHBIM M IEJbIM TOKa3aTenem. EE cBoiicTBa u
rpaduk. CBoiicTBa U rpauK KOpHs N-0i CTEHEHH.

TpuronoMmerpuueckass OKPY>KHOCTb,  OIPEICICHUE TPUTOHOMETPHUUECKUX
(GbyHKIUI 9YUCIOBOTO apryMEHTA.

Ha4yana MmaTreMmaTnyeckoro aHajiu3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHMs MOCIEA0BATEIbHOCTEH. MOHOTOHHBIE
MOCJICOBATEILHOCTH.

Apudmerrnyeckass ¥ Te€OMETpHYECKas Iporpeccuu. beckoHeyHo yObIBaroIas
reomeTpudeckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH T'€OMETPUUYECKOM
nporpeccur. @opmylia CIOXKHBIX MOPOLEHTOB. VCmonp30BaHWE MPOTPECCUU IS
peIICHUs PEATbHBIX 33/1a4 MTPUKIAJHOIO XapaKTepa.

MHo:xecTBa H JIOTHKA

MHoxecTBO, omepauuu HajJ MHokecTBaMu. Jluarpammbl Oiinepa—BeHHa.
[IppuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO —armapara Uil OMNUCAHUS PEajbHbIX
MPOIIECCOB U ABJICHUH, TP PEIICHUH 3a]1a4 U3 IPYTUX YYCOHBIX MTPEAMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3ATEIbCTBO.

11 KUIACC

Yucya 1 BIYMCICHUSA

HarypanbHabie u nensle yncia. [Ipu3Haku 1eIMMOCTH LIEIIBIX YHACEIL.

CreneHb ¢ palHOHAIBHBIM TTOKa3zaTenaeM. CBOMCTBA CTEIICHM.

Jlorapudm uncna. JleciTHUHbIE U HATYpaIbHbIE JIOTapU(MBbI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBanue BoIpaKeHH, COAEPKANTUX JTOTapU(MBI.

[IpeoOpa3zoBaHue BbIpaKEHUH, COAEP)KALIUX CTENEHH C palUdOHAIbHBIM
ITOKA3aTEeJIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YpaBHEHMS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUS 1 HEPaBEHCTBA.

CucreMbl NMHEHHBIX YpaBHEHUM. PelleHne NpUKIagHbIX 3a4a4 C MOMOIIBIO
CHUCTEMBI JIMHEWHBIX YPaBHEHHM.

CucteMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

IIpruMeHenne ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEMATUYECKHUX
3a/1a4 ¥ 3a71a4 U3 Pa3IMYHbIX 00JIacTel HAyKW U PEAIbHON KU3HHU.

DYyHKIUHN U TPAPUKU

Oynkuus. I[lepuoguueckue ¢pyHkuuu. [IpoMexkyTkn MOHOTOHHOCTU (YHKLIHH.
Makcumymbl U MUHUMYMbl (QyHKIUU. HaunOosbliee M HauMeHblee 3HAYCHHE
(GyHKIIUY HAa TPOMEKYTKE.



Tpuronomerpuueckue GyHKIUU, X CBOMCTBA U rpa(UKH.

[TokazarenpHast u norapudmuyeckas GyHKIUU, UX CBOWCTBA U TPapUKH.

Hcnonb3oBanue rpadhukoB (QYHKIUNA Ui PEIICHUS ypaBHEHUM M JIMHEWHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (GYHKIMH I8 HCCIEAOBAaHUS TIPOLECCOB U
3aBHCHUMOCTEH, KOTOpbIE BO3HUKAIOT TMPHU PEIICHUH 3a7ad U3 JAPYTrUX Y4eOHBIX
MIPEAMETOB U PEAJIbHOMN KU3HHU.

Hayana mareMaTH4ecKOro aHa/IU3a

HenpepriBHble QyHKIIMN. MeTOT MHTEPBAJIOB JIsl PEIICHUS HEPABEHCTB.

[IpousBoanas ¢pynkuu. ['eoMmerprueckuii U GU3NYECKUN CMBICIT IPOU3BOIHOM.

[IpousBoaHbIe AreMeHTapHbIX (QYHKIUH. DOpMyIIbI HAXOXKICHHS TPOU3BOIHOM
CYMMBI, IPOU3BEACHUSI U YACTHOTO (QYHKIUI.

[IpumeHeHne NPOU3BOAHOM K HMCCIIEJOBAHUIO (PYHKIMH HAa MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxneHne HanOOJIbIIEr0 M HAUMEHBIIETO0 3HAUY€HUA (QYHKIMHU Ha
OTpE3KE.

[IpuMeHeHrne NPOU3BOJHON JUIsl HAXOXKIEHUS HAWIyYIIEero pElIeHHus B
NPUKIIAJHBIX 3a/a4yax, JAJIs ONpeAeseHUs] CKOPOCTU Ipolecca, 3aJaHHOTo (HopMyson
WK TpaduKOM.

IlepBooOpaznas. Tabnuiia nepBooOpPa3HbBIX.

WNurerpai, ero reoMmeTpuieckuii u (pU3MUecKuil CMbICI. Bbruncienne nuurerpaia
o ¢popmyne HetoTrona—Jleitouuma.

I'eomerpus

10 KJIACC

IIpsiMbIe ¥ MUIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHATHUA cTEpeoMETpUH. Touka, nmpsiMasi, MIOCKOCTb, MPOCTPAHCTBO.
[TonsiTne 06 aKCHOMAaTUYECKOM TTOCTPOEHUU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUU
Y CIICICTBUS U3 HUX.

B3anmHOEe pacronokeHwe TMpsAMBIX B IPOCTPAHCTBE: IMEPECEKAIOIIUECS,
napajuleJibHble M CKpeluBaromuecs npsmbie. [lapamienbHOCTs NOpsIMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: IMAPAJUICIBbHBIE IPSIMbIE B  IPOCTPAHCTBE;
NapallJIETbHOCTh TPEX MPAMBIX; MAPAUICIBHOCTh MPSAMOM M TIOCKOCTH. YTJIBI C
COHAINpPABJICHHBIMU CTOPOHAMH; YroJd MEXKAY MNOpsIMbIMM B IPOCTPAHCTRBE.
[TapannenbHOCTh MIOCKOCTEW: MAPAIUIETbHBIE MIIOCKOCTH; CBOWCTBA MapauICIbHbBIX
miockoctei. [Ipocreiiime mpocTpaHCTBEHHBIE (DUTYpPHI HA TIJIOCKOCTH: TETPAdIp,
KyO, mapasieNienurie]l; TOCTPOSHUE CEUCHHM.



[leprieHAMKYAAPHOCTD MPSIMOM M IUIOCKOCTH: NEPHEHIAUKYJIIPHBIE NPSIMBIE B
IIPOCTPAHCTBE, NPSIMBIE MTAPAIUIENbHBIE U MEPIEHANKYISPHBIE K IIJIOCKOCTH, PU3HAK
NEPIEHANKYJIIPHOCTH MPSAMOM U INIOCKOCTH, TEOPEMA O NMPAMON MEPIICHINKYIIAPHON
IUIOCKOCTA. YTJbl B TIPOCTPAHCTBE: YIrOJd MEXAy MpPSIMOM M IIOCKOCTBIO;
JNBYI'PAHHBIM yTOJ, JMHEWHBIA YroJ JABYTpaHHOro yria. llepnenmukynsap w
HAaKJIOHHBIE: PACCTOSSHUE OT TOYKHA A0 IUIOCKOCTH, PACCTOSHHE OT MPSIMOM [0
IJIOCKOCTH, MPOEKIUsl (PUrypbl Ha TIOCKOCTh. llepneHauKyIapHOCTD MIIOCKOCTEH:
OPU3HAK  NEPIEHIUMKYJISPHOCTH  JBYX  IuUlockocTted. Teopema o Tpéx
NEPIECHANKYJIIIpaX.

MHoOrorpaHHuKHU

[loHATHE MHOTOTpAaHHHUKA, OCHOBHBIE 3JIEMEHTBI MHOTOIPDAHHUKA, BBIITYKJIBIE U
HEBBIYKJIBIE MHOTOTPAHHUKM; pa3BEPTKAa MHOrorpaHHuka. IIpusma: N-yrosipHas
npu3Ma; TpaHU UM OCHOBAHMS MPU3MBI; MpsiMas W HAKJIOHHAs MPU3MbI; OOKOBas U
IIOJIHAsl TOBEPXHOCTH Npu3Msbl. [lapannenenumnen, npAMOyroabHbIN ITapauIe/IeIUIIE]]
u ero cBouctsa. [lupamua: N-yronpHas nupaMuaa, TpaHd U OCHOBAHUE MUPAMUBI;
OOKOBasi M MOJIHAS MMOBEPXHOCTh MUPAMUbL, MPABWIbHAS U yCEUEHHAs NMUpaMHUAA.
OneMeHTbl MNpu3Mbl M nUpamuibl. lIpaBuibHBIE MHOTOTPDAaHHUKH: IIOHSTHE
PaBUIBHOTO MHOTIOTPAaHHMKA; IpaBWIbHAs MNpHU3Ma M IIpaBWIbHAs NHUPAMMIA;
MpaBUJIbHAsL TPEYroJibHAs NMUpaMUJa U MPaBWIbHBIN TeTpalsip; KyO. [IpeacraBienue
O IPAaBUJIBHBIX MHOTOTPAHHUKAX: OKTA3IP, AOAEKa’Ap U ukocadap. CeyeHus npu3Mbl
Y IUpaMupbl.

CuMmmeTprst B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, NPSIMOM,
IUIOCKOCTH. DJIEMEHTBl CHMMETPUU B NMUPAMUIAX, NapaJUIEIeNUNEeNaxX, MPaBUIbHBIX
MHOTOTPaHHHKAX.

Bobluncienue 31eMeHTOB MHOTOIPaHHUKOB: péOpa, nuaroHan, yrisl. [lnomans
OOKOBOM TOBEPXHOCTH U TIOJHON TOBEPXHOCTH TMPSAMOW TPHU3MBI, IUIONIA]lb
OCHOBaHMi, TeopemMa 0 OOKOBOI MOBEPXHOCTH MpsMOU Mpu3Mbl. [lnomaas 6okoBoi
IIOBEPXHOCTH M TIOBEPXHOCTH IIPABWIBHOM MNHMPAMHUIBI, Teopema O IUIOLaau
yceu€HHoi nupamusl. [lonstue 00 00béMe. OOBEM UpamMuabl, IPU3IMBI.

[logoOHbie Tena B mpocTtpaHcTBE. COOTHOIIEHUS MEXIY IUIOLIAIIMU
MOBEPXHOCTEHN, 00bEMaMU TIOJIOOHBIX TEJL.

11 KUIIACC

Tesa Bpamienus

[unuaapuyeckas MOBEPXHOCTh, 00Opa3yrolue MUIUHAPUYECKON TTOBEPXHOCTH,
OCh IMWIMHAPUYECKON moBepXxHOCTH. [{unmuuap: ocHoBaHUs U OOKOBasi MOBEPXHOCTb,
oOpasyrolas 1 0Ch; TUIOIaAh OOKOBOW U TIOJHOM MOBEPXHOCTH.



Konunyeckass moBepxHOCTb, 0Opa3yrollne KOHUYECKOW IMOBEPXHOCTH, OChb U
BEpIIMHA KOHMYECKOI moBepxHocTU. KoHyC: ocHOBaHME U BepIIMHA, 00pasyromas u
OCb; ILJIOIIA/lb OOKOBOM M MOJHOW MOBEPXHOCTH. Y CEUEHHBIA KOHYC: 00pa3yromue u
BBICOTA; OCHOBAHUS U OOKOBAasi IOBEPXHOCTb.

Chepa u map: ueHTp, paamyc, AUAMETP; IUIOMAAb MOBEPXHOCTH C(hephl.
BzaumHoe pacmnosnoxeHue cdepbl U INIOCKOCTH; KacaTelbHas IUIOCKOCTh K cdepe;
IJI0MAhL CHEpHI.

N3o00pakeHue Ten BpalleHus Ha MIIOCKOCTH. Pa3BEpTka MUIMH]Ipa U KOHYCA.

KomOuHanuu ten BpailleHus ¥ MHOTOIPaHHUKOB. MHOTOTpaHHUK, OMHCAHHBINA
okoJ10 cdepsr; cepa, BMCaHHAsE B MHOTOTPAHHUK, WU TEJIO BPAIIICHMS.

[Tonsitne 06 06béMe. OcHOBHBIE CBOMCTBA 00BbEMOB Tenl. Teopema 00 oOBEME
IPsIMOYTOJILHOTO Mapajuiesienumnena u ciaeacTsus u3 He€. O0bEM HUIMHAPA, KOHYCA.
O0bEM mIapa u wionaab cQepsl.

[logoGupie Tena B mpoctpaHcTBe. COOTHOIICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEN, 00BEMaMU MOJOOHBIX TEN.

Ceuenusa nwiMHApa (MapauiebHO U NMEPHEHANKYIISIPHO OCH), CEYEHUsT KOHyca
(mapanienbHOE OCHOBAHUIO U MIPOXO/IAIee Yepe3 BEPIIUHY), CEUCHHUS 11apa.

BekTOpbI U KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockoctu U B mpocTtpaHcTBe. CIOKEHHE W BBIYMTAHUE BEKTOPOB.
YMHOkKEHHE BeKTOpa Ha yucio. Pa3noxkeHue BeKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuiio napamienenunena. Pemenue 3aaad, CBI3aHHBIX ¢ IPUMEHEHHEM
npaBWJl JIEUCTBUM € BeKTopamu. lIpsMoyronpHas cucrema KOOpPAMHAT B
npoctpanctBe. KoopauHarel Bekropa. [Ipocreimme 3agaum B KoopauHarax. YTou
Mex 1y BekTopaMu. CKalasipHOE MPOU3BEACHUE BEKTOPOB. BhIUKCIeHHE YTIIOB MEXTY
OpSIMBIMM M TUIOCKOCTSIMU. KOOpJIMHATHO-BEKTOPHBI METOJ TPU PEIICHUU
reOMETPUYECKHX 3a/1au.

BeposSIiTHOCTB M CTATHCTHKA

10 KUIACC

[IpeacTraBinenre MaHHBIX C TIOMOIIBIO Ta0auI, u jauarpamm. CpenHee
apupMeTHYecKoe, MeauaHa, HauOoJblllee W HaWMMEHBINEe 3HAYCHUS, pa3Max,
JUCIIEPCHUS U CTAaHAAPTHOE OTKJIOHEHHUE YHCIIOBBIX HAOOPOB.

Crny4aiiHble SKCIEPUMEHTHI (OMBIThI) W CIIy4alHbIe COOBITHS. DJIE€MEHTapHbIC
coObITUSI (MCXOJBI). BeposTHOCTH clydailHOTO COOBITHS. BIW30CTh YacTOTHI H
BeposiTHOCTU cOObITHI. CiydailHbIe OTMBITHI C PAaBHOBO3MOKHBIMH DJIEMEHTAPHBIMU



coObITusiIMH.  BeposTHocTM  CcOOBITUH B ONBITAaX C  PAaBHOBO3MOXKHBIMU
AIIEMEHTAPHBIMU COOBITUSMHU.

Onepanuu HajJl COOBITUSAMU: TepecedeHre, 00beIUHEHUE, MPOTUBOMOIOKHbBIE
coObITus. Jlnarpammel Ditepa. @opMyiia CI0KEHHS BEPOSATHOCTEH.

VYcioBHas BEPOSATHOCTb. YMHOXKEHHUE BEpPOATHOCTEH. J[lepeBo cCiydailHOTro
skcniepuMenTa. @opmyiia noaHo BeposiTHOoCcTU. HezaBucuMebie cOObITHS.

KombOunaropaoe mnpaBuio ymHoxeHus. IlepecranoBku u dakropuan. Ywucmo
coueranuid. TpeyroneHuk [lackans. ®opmyna 6uHoma HeroToHa.

bunapHbIi ciydaliHBIA ONBIT (MCHBITaHWE), ycleX W Heyaada. He3aBucumbie
ucnbiTaHud. Cepusi HE3aBUCHMBIX HCHBITaHWM 110 T1iepBoro ycmexa. Cepus
HE3aBUCHMBIX UCIIBITAHWN bepHyIun.

Cnyuaitnas  BenuuuHa.  Pacnpenenenue — BeposiTHocTe.  [Iuarpamma
pactpenenenusa. IlpuMepsl pacnpeneneHuii, B TOM YHUCIE, TE€OMETPUYECKOE U
OMHOMHMAJIBHOE.

11 KITACC

YUucnoBele XapaKTEPUCTUKH CIYYaMHBIX BEJIMYHMH: MATEMATHYECKOE OKHUIAHUE,
JIUCIIEPCHs. M CTAaHAAPTHOE OTKJIOHEHWE. [IpuMepbl MpUMEHEHUSI MATEMATUYECKOTO
OKMJIAHUSA, B TOM 4YHUCJIE B 3a/Jadyax W3 IOBCEAHEBHOM JXU3HUA. MaTeMaThdeckoe
OXuJaHue OMHAPHOW CIIy4aliHOM BEJIMYMHBI. MaTeMaTH4ecKoe OKUIAHHE CYyMMBbI
CIIy4ailHbIX BEJIMYMH. MaTeMaTH4eCcKoe OKUJAHUE U JUCIIEPCHS T€OMETPUYECKOTO U
OMHOMMAIIBHOTO pacipeieNIeHUH.

3akoH OOJIBIIMX YHWCel M €ro pojb B Hayke, MNpUpoAe U OOLIECTBe.
Br100pouHbIi METOA HCCIEA0BAaHUM.

[Iprmepbl HENpEpBIBHBIX CIy4YaWHbIX BeMWMYMH. [loHATME O TUIOTHOCTH
pacrpeneneHus. 3aaadu, MPUBOIAIINE K HOPpMAIbHOMY pactpeneneHuto. [lonsatue o
HOPMAaJIbHOM PaclpeicIICHUH.

IHIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenue yueOHOTO mpeaMera «MaremaTuka» JIOJDKHO 0OOecredyuBaTh
JIOCTIDKEHUE HA YPOBHE CPETHEro OOIIero oOpa3oBaHUs CIEAYIONIUX JMYHOCTHBIX,
METaIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATDBI



JIMdHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPaMMbI y4eOHOTO MpeaMera
«MaremaTnka» XapakTepU3yrTCs:

I'paxknaHCcKO€ BOCHIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UIIUKM 00YUYarOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUIICKOrO OOIIECTBA, MPEICTABICHUEM O MATEMAaTUYECKUX
OCHOBaxX  (YHKIIMOHUPOBAHMS  PA3IUYHBIX  CTPYKTYp, SBJIICHHHA, TIPOLETYP
IPaXXJAHCKOIrO 001IecTBa (BBIOOPHI, OMPOCH! U MP.), YMEHHEM B3aHMOJIEHCTBOBATH C
COITMAJIbHBIMU UHCTUTYTaMH B COOTBETCTBHU C UX (QYHKIMSAMU U Ha3HAYCHHEM.

[TatprnoTHyeckoe BOCIMTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUUCKON TPAKIAHCKOW HICHTUYHOCTH, YBAKCHUS K
MPOUIJIOMY M HACTOSIIEMY POCCHMCKOW MAaT€MaTHKH, LIEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUAM POCCUHCKHUX MAaTE€MAaTUKOB U POCCUMCKON MaTeMaTHYECKOM IIKOJIbI, K
UCIIOJIb30BAHUIO OJTUX JOCTHIKEHUW B JIPYTUX HAyKax, TEXHOJOTHSX, cdepax
3KOHOMUKHU.

JIyXOBHO-HpPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEW poccHiicKOro Hapoia; chOpMUPOBAHHOCTHIO
HPABCTBEHHOI'0 CO3HAHUS, 3TUYECKOIO IOBEICHHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JIOCTHKEHUM HAYKU U JAEATEIIbHOCTBI) YUEHOI0; OCO3HAHUEM JIMYHOTO
BKJIaJa B IOCTPOCHUE YCTOMUHUBOTO OYIYIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAs 3CTETUKY MaTeMaTHUYE€CKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUN, PACCYKICHUIN; BOCIPUUMYHBOCTHIO K
MaTeMaTUYECKUM acleKTaM pa3jInYHbIX BUJOB UCKYCCTBA.

DU3NYECKOE BOCITUTAHUE:

c(hOPMUPOBAHHOCTHIO yYMEHHUS TMPUMEHSATH MaTeMaTU4YeCKUe 3HAaHUS B
MHTEpecax 3I0pOBOTO U 0€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOTO OTHOIIICHHUS K
CBOEMY 3JIOPOBBIO (370pOBOE IHMTaHHME, COAJAaHCHUPOBAHHBIM PEKUM 3aHATHH H
OTJIIbIXa, peryyspHas (pusudyeckas akKTUBHOCTb); (DU3UYECKOTO COBEPIICHCTBOBAHUSA,
MIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBLHON JIESITETBHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYAy, OCO3HAHHWEM IIEHHOCTH TPYAOJIIOOUS, HHTEPECOM K
paznu4yHbIM chepaM MPoPeCCUOHAIBHON ACSTEIBHOCTH, CBA3aHHBIM C MaTEMAaTHKOM
U e€ NMPUJIOKEHUSIMHU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOP OymyIiei mpodeccun
U peajn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbl; TOTOBHOCTHIO U CITOCOOHOCTHIO
K MaTeMaTH4YeCKOMY OOpa30BaHUI0 M CaMOOOpa3OBaHUIO Ha MPOTSKEHUU BCEH
KU3HU; TOTOBHOCTHIO K AKTHUBHOMY Y4YacTHIO B PEIICHUU MPAKTUYECKHX 3a]a4
MaTeMaTUYECKOW HAMpPaBICHHOCTH.

DKOJOTMYECKOE BOCIIUTAHUE:



c(OPMUPOBAHHOCTHIO IKOJOTUYECKOW KYJIbTYypbl, TIOHUMAaHUEM BIIHSHUS
COIIMAJIbHO-DPKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MNPUPOJHON U COLMAIBHOU
Cpelibl, 0CO3HAHHEM TJI00abHOTO XapaKTepa SKOJOTUYECKUX TPOOIeM; OpueHTaluen
HA TPUMEHEHHWE MaTEMaTUYeCKUX 3HAHWM i1 penieHus 3ajxad B 00JiacTu
OKpY’Kalolel Cpebl, IUIAHUPOBAHUS TMOCTYIIKOB W OIEHKH HX BO3MOXKHBIX
MOCJICJICTBUN [T OKPY’KAIOIIEH CPEBI.

[lenHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU U OOIIECTBEHHOW MPAKTUKH, TOHUMAaHUEM MaTeMaTH4YEeCKOU
HayKd Kak c(epbl YeJTOBEUYECKON NEITCIBHOCTH, 3TAOB €€ Pa3BUTHSA M 3HAYUMOCTH
JUISl pa3BUTUSI LIUBUJIM3ALMK; OBJIAJICHUEM SI3bIKOM MaTeMaTHUKU U MaTEeMaTU4eCKOM
KyJIbTYPOU KakK CpeJICTBOM MO3HAHUSI MUPA; TOTOBHOCTHIO OCYIIECTBIISTH MPOCKTHYIO
Y UCCIIE0BATENBCKYIO JEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHbIe Pe3yNbTaThl OCBOSHHUS MPOTPAMMBI y4eOHOTO TIpenMeTa
«MaremaTuka» XapaKTEPUIYIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  YHUBEPCATbHbIMU — KOMMYHUKAMUBHBIMU
0elcmeuaMuU, YHUBEPCANbHbIMU Pe2YNAMUBHBIMU OeUCTNEUIMU.

1) YHueepcanvhwie no3naeameJibHble oeticmaus, obecneyusaiom
Gopmuposanue 6a308bIX KOZHUMUBHBIX NPOYecco8 odyualowuxcs (oceoenue
Memooo8  NO3HAHUA  OKpyXcaiowezo  Mupa,  NpUMeHeHue  JI02UYeCKUX,
UCCIe008ameNbCKUX onepayuli, ymeHut pabomams ¢ ungopmayueti).

bazoBele nornueckue AeUCTBUS:

e BBIBISITH M XapaKTEPHU30BaTh CYIICCTBEHHBIC TPU3HAKA MATEMAaTHYCCKHUX
00OBEKTOB, TIOHATHH, OTHOIICHWH MEXAY TMOHATHIMH; (HOPMYyIUpPOBATH
ompenencHUsT  TOHATHUH;  YCTAHABIMBAaTh  CYIISCTBCHHBIH  IMPHU3HAK
KJaccu(uKaIuy, OCHOBaHUS i OOOOIIEHUS W CPAaBHEHMS, KPUTEPUHU
IIPOBOJIUMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opMyIHpOBaTH W  TPEOOPA3OBBIBATH  CYKICHUS:
YTBEPAWTEIbHBIE W OTpPHUIATEIbHBbIC, CIWHWYHBIC, YacTHBIE M 0OIIue;
YCIIOBHBIE;

e BBIBJISITH MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (aKTax, aHHBIX, HAOIOMCHUIX U YTBEPXKICHUSX; TpejiaraTh KPUTEPUU
JUIS BBISIBJICHUS 3aKOHOMEPHOCTEW U IPOTUBOPEUYUH;

e JIeJIaTh BBIBOABI C HCITOJIb30BAHUEM 3aKOHOB JIOTHMKH, JCAYKTHBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITIOUSHHH 10 aHAJIOTHH;



e TPOBOJUTH CAMOCTOATEIBHO 10KA3aTEbCTBA MATEMATUYECKUX YTBEPKIACHUI
(mpsiMble ¥ OT MPOTUBHOTO), BBICTPAWBATh APTYMEHTAIIMIO, MPUBOAUTH
OpUMEpPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXKICHUS U
BBIBOJIBL;

e BBIOMpaTh cmoco0 pemeHus y4eOHOM 3amayn (CpaBHHBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpaTh HaWOOJEe TNOAXOASIMUNA C YIETOM
CaMOCTOSITENIHO BBIJICJICHHBIX KPUTEPUEB).

bazoBbie nccienoBaTebcKue AHCTBUS:

e HCIOJb30BATh BOIMPOCHl KAaK HCCIEA0BATEIBCKUI HHCTPYMEHT IO3HAHUS;
(dopMynupoBaTh BOMPOCHL, (DUKCHPYIOIMIME MPOTUBOpEUUE, MpPodIemMy,
yCTaHAaBIMBaTh  MCKOMOE€ U  JaHHOe, (GOpMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIMIO0, MHEHUE;

e IIPOBOAUTH CAMOCTOSITENIPHO CIJIAHUPOBAHHBIN 3KCIEPUMEHT, UCCIIEI0OBAaHUE
[0 YCTaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTo OOBEKTa, SBJICHMUS,
MpOIIECCa, BBIABICHUIO 3aBHUCHMOCTEH MEXIy OOBEeKTaMH, SIBICHUSIMH,
MPOLIECCAMY;

e CaMOCTOSITENIBHO (POPMYJIMPOBaTH OOOOIIEHUS M BBIBOJBI IO peE3yJbTaTam
OPOBEAEHHOIO HAOJIOJEHUS, WCCIENOBaHUs, OLEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BHIBOJIOB U 0000IIECHUI;

e TIPOTHO3HPOBATh BO3MOKHOE pa3BUTHE TMpOIECCa, a TAKKe BBIIBUTATH
MPEIOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIOBUSX.

Pabota ¢ undopmanueii:

e BBIABIATH JeUIUTHI UHPOPMAIIUHU, TAHHBIX, HEOOXOMMBIX JJI OTBETA Ha
BOIIPOC | JJIsl pEIICHUS 3a/1a4H;

e BBIOMpaATh UH(OPMALINUIO U3 UCTOYHUKOB PA3TMYHBIX TUIIOB, aHAITU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHOOPMAITUIO PA3TUIHBIX BUOB U
dbopm TpeacTaBICHNUS;

e CTPYKTYypUpOBaTh WHGOPMAIIUIO, TPEJCTABIATh €€ B Pa3IUYHBIX (PopMmax,
WJUTIOCTPUPOBATH IpapUuecK;

e OIICHHMBATH HaAEKHOCTD uHbOpMaIun o CaMOCTOSITEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

2)  Vuusepcanvnvle  KoMMyHuUKamueHwvle  Oelicméus,  00eCnevusam

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0urenue:

e BOCIPHUHUMATH U (POPMYIMPOBATH CY)KJICHHUSI B COOTBETCTBUU C YCJIOBHSIMH H
LEJSIMH OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUYKY 3PEHUS B
YCTHBIX W THUCHbMEHHBIX TEKCTax, JaBaTh IOSCHEHUS IO XOAY pEeLICHHS
3a/1a4r, KOMMEHTHPOBATh TIOJTYyYEHHBINA PE3yIIbTaT;



B X0JIe 00CY>KICHHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIA€MOU TEMBI,
pOoOJIeMBI, peIIaeMoi 3a/1auy, BBHICKA3bIBATh WJCH, HAICJICHHBIC HA TIOHWCK
pEIIEHHSI; CONIOCTABIATh CBOM CYXKICHHS C CY)KICHUAMH JAPYTUX YUACTHHUKOB
auMaora, OOHApPYXXUBATh Pa3IMUUE M CXOJCTBO IO3UIUI; B KOPPEKTHOM
dbopme GopMyIUpoBaTH Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

MPEJICTABIIATh PE3YJIbTAThI PEIICHHS 3a/1auH, SKCIICPUMEHTA, UCCIICIOBAHUS,
MIPOEKTa; CAaMOCTOSTEIILHO BHIOMPATh (JopMAT BBICTYILICHHUS ¢ YUETOM 3ajad
HPE3CHTAIIMKA U OCOOCHHOCTEH ayUTOPHUH.

CoTpyaIHUYECTBO:

MIOHUMATh M UCIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW M MHIUBUIYAIBHON
paboThl TIpH pelIeHHH Y4YeOHBIX 3ajad; MPUHUMATh LeIbh COBMECTHOM
JESTENIbHOCTH,  IUIAHUPOBAaTh  OPraHM3allMI0  COBMECTHOW  paboThI,
pacnpenenartb BUIbl pabOT, JOTOBapUBaThCs, O0OCYXKIaTh MpOLECC U
pe3ynbTaT paboThl; 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B I'PYIIOBBIX (hopmax paboTel (00CyxneHHs, 0OOMEH MHEHHUU,
«MO3TOBbIE€ IITYpPMB» W HWHBIE); BBIIOJHATH CBOIO YacTb pPabOTBl M
KOOPJIAMHUPOBATh CBOM JIEHMCTBUS C APYTMMHU YWICHAMHU KOMAHJIbl; OLICHUBATh
KayecTBO CBOEr0 BKJIaga B  OOHMI  MPOAYKT MO  KPUTEPUSIM,
c(hOpMyYIUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

3) Yuusepcanvnvie pecynamuensie Oeticmsusi, obecneuusarom gopmuposarue
CMBICIIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranuzanus:

COCTaBJISITh IUIAH, AJITOPUTM PEIICHHs 3aJa4M, BHIOMPATH CIIOCOO PEIIeHUs ¢

Y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBaTh U
KOPPEKTUPOBATh BApUAHTHI PEIICHUMN ¢ yUETOM HOBOUW MHGOPMAIIUHU.
CaMOKOHTPOJIb:

BJIQJCTh HABBIKAMU  [IO3HABATEIILHOM  pEQUIEKCMH KaK  OCO3HAHUS
COBEPIIAEMBIX JEHUCTBUM W MBICIHUTEIBHBIX IPOLECCOB, UX PE3YyJIbTAaTOB;
BJIaJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIecca U pe3ysbTaTa
pEIICHUsI MAaTEMATUYECKOM 3a/1a4H;

PEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 33]1a4H,
BHOCUTh KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSATENBHCTB,
JAHHBIX, HAUJECHHBIX OITMOOK, BBISBICHHBIX TPYAHOCTEH;

OIICHUBAaTh COOTBETCTBUE pe3yJibTaTa LEJIU U YCIOBUSM, OOBICHATH
NPUYMHBI JOCTHKEHUS WA HEJOCTHIKEHUS PE3yIbTaTOB JCATEIbHOCTH,
HaxXOJIUTh OIMHMOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATDBI

AJireOpa u HaYaJIa MATEMATHYECKOI0 AHAJIU3A

OcBoenne yueOHOro Kypca «Anredpa 1 Hayala MaTeMaTUYECKOTO aHAINU3a» Ha
YpOBHE cpeaHero oOmero o0pa3oBaHHS JODKHO 00€CIeunBaTh JTOCTHXKCHHE
CJICYIOIINX TPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KJIACC

Yucsia ¥ BIYMCICHUSA

OnepupoBarh NOHATUSMHU: PALMOHAIBHOE W  JIEWCTBUTEIBHOE  YHUCJIO,
OOBIKHOBEHHAS U JCCATUYHAS APOOb, MPOICHTHI.

BoimonHsATe  apugmeTHUECKHE ~ ONEpalMd € pPAalUOHAIBHBIMH U
JNEUCTBUTEIbHBIMU YUCIIAMU.

BbINoONHAT NPUONMKEHHBIE BBIYMCICHUS, WCIOJb3YS MpPaBUIIa OKPYIJICHHS,
JenaTh MPUKUAKY U OLICHKY PE3YJIbTaTa BIYMCICHHMN.

OnepupoBaTh NOHATUAMU: CTENIEHb C LIEIbIM [TOKa3aTeNeM; cTaHaapTHas Gopma
3alMCU JEHUCTBUTEIIBHOTO 4YMCIIA, KOPEHb HATYpaJbHOW CTEIEHH; MCIO0JIb30BATh
HOIXOAILYI0 (GOpMY 3alHMCH AEHCTBUTEIBHBIX YUCEN JJI PEUICHUs MPaKTUYECKUX
3a/1a4 U NPEICTABICHUS JaHHBIX.

OneprpoBaTh MOHATHSIMHU: CHHYC, KOCMHYC M TaHI€HC IMPOM3BOJIBHOTO YIJIA;
UCIIOJIb30BaTh 3alUCh MPOU3BOJIBHOTO YIJIa 4Yepe3 oOpaTHblE TPUTOHOMETPUUYECKUE
byHKIIUN.

YpaBHeHMs U HEPABEHCTBA

OneprpoBaTh MNOHATHUSMH: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO; LEJOE,
PalMOHAIIBHOE, UPPALMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPHYECKOE
YPaBHEHHE;

BoinonusaTe npeoOpa3oBaHUs TPUTOHOMETPUUECKHX BBIPAXKEHUM U pelaTh
TPUTOHOMETPHUUYECKNE YPABHEHMUS.

BoInonHATs TpeoOpa3zoBaHusl LEIbIX, PALMOHAIBHBIX W HPPALMOHAIBHBIX
BBIPQXKEHUN U PEIIATh OCHOBHBIC THIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPaLMOHAIbHBIX
YPaBHEHUN U HEPABEHCTB.

IIprMeHATh ypaBHEHUs U HEPABEHCTBA Il PELICHUs] MATEMAaTUYECKUX 3a4a4 U
3a/1a4y U3 pa3Iu4HbIX 001acTel HAYKH U peabHOU KU3HH.

MopenupoBaTh peajibHble CUTyallUM Ha S3bIKE aireOpbl, COCTABISTH
BBIDAXKCHUS, YPAaBHEHHs, HEPABEHCTBA II0 YCJIOBUIO 3aJadd, HCCIEI0BAThH
MOCTPOCHHBIE MOJIEIIN C HCTIOIb30BAHUEM allapara aiareopsl.

DYyHKIUHN U TPAPUKHU



OnepupoBaTh MOHATHUAMHU: (QYHKLIHS, CHOCOOBI 3afaHus (PyHKUHUH, 00JIACTh
OTpeAeNeHUs] U MHOXECTBO 3HAaYeHM (QYHKUUHU, Tpaduk (YyHKIUH, B3aUMHO
obpaTtHbIe DYHKITHH.

OnepupoBaTh NOHATUSAMU: YETHOCTh U HEUETHOCTh (PYHKLIMHU, HYJIU (PYHKIMH,
MIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBath rpaduku QyHKUIUN A pELICHUS] YpaBHEHUIA.

Crpouth U uMTaTh Tpaduku JIUHEHHOW (YHKUMH, KBaIpaTUYHOU (DYyHKIUH,
CTENEHHON (PYHKIIMH C LEJIBIM OKA3aTENIEM.

Ucnonp3oBate rpadpuku (QyHKUMH A7 HUCCIEJOBAHMS IPOLIECCOB U
3aBHCHMOCTEH TMpH PEIICHUU 3a7ad M3 JPYTrUX y4eOHBIX MPEIMETOB U pPearbHOU
’KU3HU; BBIpaXaTh POpMyJIaMH 3aBUCUMOCTH MEXKIY BEIIUUYUHAMM.

Havyana mareMaTH4yecKoOro aHajaim3a

OnepupoBaTb  NOHATUSAMHU:  TOCJIENOBATEIIbBHOCTh, apudmMernyeckas U
reoMeTpuyecKas Mporpeccuu.

OnepupoBarh MOHATUAMH: OECKOHEYHO  yObIBaromlasi TIe€OMETpUYecKas
nporpeccusi, cyMmMa 6€CKOHEYHO yOBbIBAIOIIEeH reOMETPHUUECKON POTPECCHH.

3aaBaTh NOCIEA0BATENBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEH M MPOrPECCU NIl peLIeHUs
peaNbHBIX 3a]1a4 MPUKJIAJTHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA

OmnepupoBaTh MOHATHIMH: MHOXKECTBO, ONIEPAIH HaJ] MHOKXECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar AJisi ONHUCAaHUSl peajbHbIX
IPOLIECCOB U SIBJICHUM, IPU PEIICHUH 3a]a4 U3 IPYTUX yYEOHbBIX IPEIMETOB.

OnepupoBaTh MOHATHIMHE: OMPEIeTICHUE, TEOpEMa, CIEICTBHE, T0Ka3aTeIbCTBO.

11 KITACC

Yucaa v BBIYUCICHUSA

OnepupoBarh MOHATUAMHU: HATypaJbHOE, LEJIOE€ YHCIO; HCIOJIb30BaTh
IIPU3HAKU JEIMMOCTH LIEJIBIX YUCEII, PA3JI0KECHUE YUCIIa HAa IIPOCTHIE MHOXKUTEIN [
pelIeHus 3a1ay.

OneprpoBaTh MOHATUEM: CTENIEHD C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh HOHATHUAMHU: JIOTApU(PM YHUCIA, JNECATUUYHBIE U HaATypalibHbIE
norapu@Msl.

YpaBHeHUS U HEPABEHCTBA

[IpuMeHATh CBOMCTBA CTENEHU AJIs MPEeoOpa3oBaHUs BbIPAXKEHUI; ONIEpUpPOBATH
NOHATUSAMM: II0KA3aTEJIbHOE YPAaBHEHUE UM HEPABEHCTBO; PELIATh OCHOBHBIC TUIIbI
[I0KA3aTEJIbHBIX YPABHEHNN U HEPABEHCTB.



BreimonHsaTe  mpeoOpa3oBaHUsS — BBIPAKEHUM, COAEpKAIMMUX  JIOTapU(MBL;
ONEepUPOBATh MOHATUSAMU: Jorapumuueckoe ypaBHEHHE M HEPABEHCTBO; pEIaTh
OCHOBHBIE TUIIBI JIOTApU(MHUUECKUX YpaBHEHUN U HEPABEHCTB.

Haxonute pemiennst npoCTEeNIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSIMHU: CUCTEMa JIMHEHHBIX YpaBHEHUW U €€ PEIICHUE;
HCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN [T PELICHUS IPAKTUYECKUX 3a4a4.

Haxonutpe pemieHus mpoOCTEUIIMX CHCTEM M COBOKYIHOCTEW pPalMOHAIBHBIX
YPaBHEHUN U HEPABEHCTB.

MopenvupoBaTh peajibHble CHUTYyallMM Ha S3bIKe anreOpbl, COCTaBISAThH
BBIPAKEHUsI, YPABHEHHUsI, HEPABEHCTBA U CUCTEMBI 10 YCIOBHUIO 3aJa4H, UCCIIEI0BATh
MTOCTPOEHHBIE MOJIEIH C UCIIOIb30BAHUEM aIlllapaTa anreopsl.

DOyHKUUM U Tpaduku

OnepupoBarh  MOHATUSMU:  [EepUOAMYECKas  (QYHKIUSA,  MPOMEKYTKHU
MOHOTOHHOCTH ()YHKIIUU, TOUKH SKCTpeMyMa (PYHKIIMH, HAauOOJbIlIee U HauMEHbIIIEee
3Ha4YeHUs1 QYHKIIMU HA TPOMEXKYTKE; UCIIOJIH30BaTh UX JIJIs UCCIeA0BaHUs (YHKIIUH,
3a1aHHOM TpaduKoM.

OnepupoBarth MNOHATUSAMHU: TpadUKU TMOKA3aTEeIbHOM, Jorapu@mMu4ecKkol u
TPUTOHOMETPUUYECKUX (DYHKIIMI; M300pakaTh WX HA KOOPJAMHATHOW IIJIOCKOCTH U
WCIIOJIb30BaTh ISl PEIICHUS] YPABHEHU W HEPABEHCTB.

N300paxath Ha KOOPAMHATHOW MIOCKOCTU TpaUKH JHUHEHHBIX YpaBHEHUU H
HCTOJI30BaTh UX JJISI PEIICHUSI CHCTEMBI IMHEMHBIX YPABHCHUMU.

Ucnonb3oBath rpaduku  (QyHKIUE 19 HUCCIEJOBaHUS  MPOLECCOB U
3aBUCUMOCTEH U3 APYTUX yUeOHBIX TUCITUTUIHMH.

Hayaja MmaTeMaTH4eCcKOro aHajaimu3a

OnepupoBaTh TMOHATUSIMU: HEMpepbhiBHAS (YHKIUS, MPOU3BOAHAS (DYHKIIHH;
UCIIOJIb30BaTh TE€OMETPUUECKUN M (PU3UYECKUM CMBICT MPOU3BOJHOMN JJISl pelieHUs
3a1ad4.

Haxonuth mpow3BOAHBIE dJEMEHTAPHBIX (DYHKIUH, BBIYUCISTH MPOU3BOIAHBIC
CYMMBI, IPOU3BEICHUS, YACTHOTO (DYHKITUH.

Hcnonb30BaTh NpOU3BOIHYIO ISl HCCIIEOBAaHUS (YHKIMHA HA MOHOTOHHOCTb U
AKCTPEMYMBI, IPUMEHSATH PE3YIbTAThl UCCIIEAOBAHMS K TIOCTPOSHUIO TPAPHUKOB.

Hcnonb30BaTh NPOU3BOAHYIO JUISI HAXOXKICHUS HAWJIYUILIETO pELICHUsS B
NPUKJIAIHBIX, B TOM YHCJIE COUUAIIBHO-Y)KOHOMUYECKHUX, 3a/1a4ax.

OnepupoBarh  MOHATUSIMU:  TNEpBOOOpa3Has W MHTErpaj; IOHUMATh
reOMETPUYECKUI U (PU3NYECKUI CMBICI UHTErpaia.

Haxonuth mepBooOpa3HbIe 3JIEMEHTAPHBIX (YHKIIUN; BBIUUCISATH HHTETPAN TI0
dbopmyne Hrrorona—JleiiOnura.

Pemare npukinagHele 3amadd, B TOM YHCIE COLHAIBHO-KOHOMHYECKOTO H
(du3rUecKoro xapakrepa, CpeJICTBaMU MaTeEMaTUYECKOIO aHaJIu3a.



I'eomeTrpus

10 KJIACC

OnepupoBaTh NOHATUAMHU: TOUKA, IPsIMAst, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM W CIEJICTBHS W3 HHUX MPU PELICHUU
r€OMETPUYECKUX 3a]aY.

OnepupoBarh NOHATUSAMH: NAPALIEIBHOCTD U NEPIEHIUKYIIIPHOCTD MPSAMBIX U
IIJIOCKOCTEH.

KnaccuduiupoBaTe B3aUMHOE pACIOJIOKEHUE TMPSMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh NOHITUSAMHU: JBYTPAHHBIN YIoj, TPaHU JIBYTPAaHHOTO yria, pedpo
IBYTPAHHOTO YIVIa; JIMHEMHBIA YroJl JBYIPaHHOIO yIJIa; TpagyCHas Mepa
JIBYTPAHHOTO yIJIa.

OnepupoBaTh MOHATHUAMH: MHOTOTPAHHUK, BBINYKIbIA UM  HEBBIMYKIIBIA
MHOT'OTPAHHHMK, 3JIEMEHTBl MHOTOTPaHHUKA, MPABUIIbHBII MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (IMpaMHa; MpHU3Ma,
IPSMOYTOJBHBIN Napaiieenune, Kyo).

KnaccuduimpoBatb MHOrOrpaHHUKH, BBIOMPAsi OCHOBAHUS JIJIs1 KJlacCcu(UKauu
(BBIMYKJIBIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH; MPAaBUIbHBIE MHOTOIPAHHUKU; TIPSIMbIE
Y HAaKJIOHHBIE MIPU3MBI, apaJIJICIICTIATIE IbI).

OnepupoBaTh NOHATUAMHU: CEKYIAsl INIOCKOCTh, CEYEHHE MHOIOTPAHHUKOB.

OOBACHATH MPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCII0NIb3Ysl METO/I CIIE/IOB.

CTpouTh ce4eHHs] MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIMOJHATH (BBIHOCHBIE)
IJIOCKUE YEPTEXH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY,
CHU3Y.

Pemarp 3amaun Ha HaXOXKJIEHUE FEOMETPUUECKHUX BEJIIMYMH MO 00pas3lam WM
aNropuT™MaM, IPUMEHSS UW3BECTHBIC AHAJUTHYECKME METOABl IPU PELICHUU
CTaHAAPTHBIX MaTEMaTUYECKHX 3aJad Ha BBIYMCICHHE PACCTOSHHM MEXIy ABYMS
TOYKaMH, OT TOYKH JI0 IPSIMOi, OT TOUKH JI0 TUIOCKOCTH, MEXAY CKPEIINBAIOIIUMUCS
OPSIMBIMH.

Pemarp 3amaun Ha HaXOXXJIE€HUE N'EOMETPUUYECKUX BEIMYMH MO 00pas3laMm WM
aNropuTMaMm, TMPUMEHSISI U3BECTHbIE AHAJUTHYECKME METOAbl MpPU pPEIICHUU
CTaHAAPTHBIX  MaTeMaTHYEeCKUX  3aJa4y Ha  BBIUHUCIEHUE  YIJOB  MEXKIY
CKPEUIMBAIOIIUMHUCS  MNPSIMBIMH, MEXIYy TMPAMOA U  IJIOCKOCTBIO, MEXKIY
IIJIOCKOCTSIMH, JIBYTPaHHBIX YIJIOB.

Boruncnsate 00bEMBI M IUIOMIAM TOBEPXHOCTEM MHOTOTPAaHHHUKOB (IIpHU3Ma,
nupamMuaa) ¢ npuMeHeHueM (HopMyJl; BEIYUCIATh COOTHOLIEHUSI MEXAY TJIOMIAIMU
MOBEPXHOCTEHN, 00bEMaMU OI0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh TMOHATUSIMH: CHUMMETPUS B TIPOCTPAHCTBE;, IIEHTP, OCh U
MJIOCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBeIBaTh M WHTEPIPETHPOBATH HHMOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPHUECKUX (UTypaxX, MPEACTABICHHYIO Ha YEpPTeKax M
pPUCYHKaX.

[IpumeHsaTs reomeTpuuecke (akThl ISl PEIICHUS CTEPEOMETPUYCCKUX 3ajad,
MIPEAMOIATAOIINX HECKOJIBKO IIIar0B PEIICHHUSI, €CIIA YCIOBHS IPUMEHEHUS 3a/1aHbI B
SIBHOM (hopme.

[IpuMeHsITh  MpOCTEHINEe  MPOTPaMMHBIE  CPEACTBA W DIEKTPOHHO-
KOMMYHUKAITMOHHBIE CUCTEMBI MIPU PEIICHUH CTEPEOMETPUUECKHX 3a]1a4.

[IpuBOANTH IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U KU3HH,
pacro3HaBaTh MPOSBIICHNE 3aKOHOB T€OMETPUH B ICKYCCTBE.

[IpuMeHATh TMONy4YEHHBIC 3HAHUS HA TMPAKTUKE: AHAIU3UPOBATH pealbHbIC
CUTyallUM M TPUMEHSITh U3YYCHHbIC TOHATHUS B TIPOIIECCEe IIOMCKA pelIeHUs
MaTeMaTH4eCKH CPopMyIHUPOBAHHON POOIEMBI, MOICIUPOBATh PEATbHBIC CUTYAITHH
Ha S3BIKE TEOMETPUH, HCCIEAOBATh IOCTPOSHHBIC MOJEITH C HCIOIh30BAHUEM
r€OMETPUYECKUX TOHATUA M TEOpeM, ammapara ajireOpbl; perarh MPaKTUYECKHUe
3aJlauu, CBSA3aHHBIC C HAXOXKICHUEM T€OMETPUUECKUX BEIIHUKH.

11 KUIACC

OnepupoBaTh MNOHATHSIMHU: UWIMHAPUYECKAs] TOBEPXHOCTh, 0Opasyrolue
UUJIUHAPUYECKON MOBEPXHOCTH; UUIMHAP; KOHUYECKas MOBEPXHOCTh, 00pa3yrolue
KOHMYECKON OBEPXHOCTH, KOHYC; cpepruyecKkasi HOBEpXHOCTb.

Pacnio3naBath Tena BpamieHus (IMUIMHIIP, KOHYC, cdepa U map).

OOBIACHATH CIOCOOBI MOJTYYEHHUS TE BPAILICHHUS.

KnaccudunmpoBaTh B3auMHOE paciosoxkeHue chepbl U MIOCKOCTH.

OnepupoBarh MOHATUSMU: [IAPOBOM CETMEHT, OCHOBAHHUE CETMEHTA, BBICOTA
CEerMEHTa; IIApOBOM CJIOM, OCHOBAaHWE WLIAPOBOIO CJIOS, BBICOTA LIAPOBOIO CIIOS;
IapOBOM CEKTOP.

Boluucnsate 00bEMBI M IUIOIIAAM  MOBEPXHOCTEM  Tel  BpalllCHHS,
r€OMETPUYECKUX TEJ C TPUMEHEHUEM (HOpMYII.

OnepupoBarh MOHATUSIMU: MHOTOTPAHHHK, BIIMCAHHBIA B cepy U ONMHUCAHHBIN
okoJ10 cdepsr; cepa, BMCaHHAS] B MHOTOTPAHHUK WITH TEJIO BPAIICHHUS.

BbIYuCHsITE COOTHOIICHHUS] MEXIY IUIONIAASMU TIOBEPXHOCTEH M oOBEMaMu
IIOJOOHBIX TEI.

N300paxarh u3yuyaeMble (QUIYpbl OT PYKH U C MPUMEHEHUEM HPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.



BrImonHsATh (BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX 0OBEMHBIX
¢duryp: Bua cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAICHUS.

W3BnekaTh, UWHTEPNPETUPOBATH U  NpeoOpa3oBbIBaTh  HHGOPMAIMIO O
POCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha YEepTekax WU
PUCYHKaX.

OrniepupoBatTh MOHSITHUEM BEKTOP B TPOCTPAHCTRBE.

BpIinonHAT IEUCTBUS  CIIOKEHHST BEKTOPOB, BBIYATAHUS BEKTOPOB W
YMHO>KEHHUSI BEKTOPA HA YUCIJIO, OOBSACHATh, KAKUMU CBOMCTBAMH OHU 00JIaJJalO0T.

[IprMeHATh MpaBUIIO NTapajuIeNICUIEAA.

OnepupoBaTh MOHATUAMH: JEKAPTOBBI KOOPJHUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpPA, YIOJd MEKIY
BEKTOPAMH, CKAISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE W KOMIUIAHAPHBIC
BEKTOPBI.

Haxonute cymMmMy BEKTOPOB M IIPOM3BEACHUE BEKTOpA HA YMCIIO, YTOJ MEKIY
BEKTOpaMH, CKaJsIpHOE TMPOMU3BEJECHUE, pACKIAAbIBAaTh BEKTOp MO  JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPMHAT.

[IpumensaTy reomeTpuueckue (akThl JUIsl PEIICHUsS] CTEPEOMETPUUECKUX 33714,
IIPEANONIATal0NINX HECKOJIBKO I1aroB PEIICHUS, €CIIU YCIOBUS NPUMEHEHHUS 3a/1aHbI B
ABHOU (opme.

Pemate mnpocrteimme reoMeTpuyecKue 3aJauyd Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOAA.

Pemate 3amauM Ha [10Ka3aTENbCTBO MATEMAaTHUYECKUX OTHOIIEHUW W
HaxO0XJCHUE T€OMETPUUECKUX BEJIWYMH IO 0o0pa3laM WM ajJropuTMaMm, MPUMEHSS
W3BECTHBIC METO/IbI IPH PEIICHUN CTAaHAAPTHBIX MATEMATHUYECKUX 3a]1a4.

[IpumeHsaTP  TPOCTEHIIME  NPOTPAMMHBIE  CPEICTBA M JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3aa4.

[IpuBOAUTH ITPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B ITPUPOIE U KU3HH,
pacro3HaBaTh NPOSBICHUE 3AKOHOB TEOMETPUH B UCKYCCTBE.

[IpyuMeHATh MOJMyYEHHBbIE 3HAHUA HA MPAKTUKE: aHAJIW3UPOBATH PEAJbHbIC
CATyallud W I[PUMEHATh H3YUYEHHBIC TIOHATUS B IMPOLECCE IOUCKA PELICHUS
MaTeMaTU4YeCKu chopMyIupOBaHHON MPOOIEMbI, MOJIETUPOBATH PEabHBIE CUTYaIlUN
Ha S3bIKE TE€OMETPHUM, HCCIEA0BATh IOCTPOCHHBIE MOJEIH C HCIOJIb30BAHUEM
reOMETPUYECKUX TOHATUHA M TEOpeM, ammapaTra ajireOpbl; peliaTh MPaKTUYECKHE
3a7]a4M, CBSI3aHHBIC C HAXOXKICHUEM IF'€OMETPUUYECKUX BEJIMYMH.

BeposSITHOCTB M CTATHCTHKA



10 KJIACC

Yuratk U CTPOUTH TAOJIULBI U JUArPaMMBI.

OmnepupoBaTh MOHATUAMU: CpelHee apupMeTHUYecKoe, MeInaHa, HaubobIlee,
HavMEHbIIIee 3HAYCHHE, pa3Max MacCUBa YUCIIOBBIX JIaHHBIX.

OnepupoBarh NOHATHUSAMU: CIyYailHbI 3KCIEPUMEHT (OIBIT) W CIy4ailHOE
COOBITHE, 3JIEMEHTAapHOE COOBITUE (DJIEMEHTAPHBIA HCXOJ) CIy4ailHOro OIbITa;
HaXOAUTh BEPOATHOCTH B ONbITAX C PAaBHOBO3MOKHBIMH CIy4allHBIMU COOBITHUSMH,
HAaXOAUTh W CPAaBHUBATh BEPOSTHOCTU COOBITUH B U3YYEHHBIX CIIydalHBIX
AKCIIEPUMEHTAX.

Haxomute u popMynupoBaTh COOBITHS: NEpPECEUCHUE U OOBEINHEHUE JaHHbBIX
COOBITUH, COOBITHE, MPOTHUBOIOJOKHOE JAHHOMY COOBITHIO; IOJIb30BaThCS
auarpammamu Jitiiepa u GopMyIioi CI0XKEHUs BEPOSITHOCTEH MPU pEeLIeHUH 3a]1a4.

OnepupoBarh MNOHATHUSMH: YCIOBHAs BEPOATHOCTb, HE3aBUCUMBIE COOBITHS;
HaxOJIUTh BEPOSITHOCTH C TOMOLIBIO MpaBUja YMHOXEHHUS, C IOMOIIBIO JIepeBa
CJIy4ailHOTO OIIbITA.

[IprMeHsTh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILICHUH 3a4a4.

OnepupoBarh MOHATUSMU: HCHBITAHHE, HE3aBUCUMBIE HCIIBITAaHUS, CEpUs
UCIIBITaHUH, YCIEX MW HEeyJaua; HAaXOJAUTh BEPOATHOCTU COOBITU B CEpHUH
HE3aBUCUMBIX HCIBITAaHUI 10 MEPBOr0 yclexa; HaXOAUTh BEPOSTHOCTH COOBITUNA B
cepuHu UcbITaHu bepHysu.

OnepupoBarb  MOHATUAMU: CllydailHasi ~ BEJIMYMHA,  pacHpeleicHue
BEpPOSITHOCTEH, TMarpaMMa pacipeneneHusl.

11 KITACC

CpaBHUBATh BEPOATHOCTH 3HAYEHUN CIIyYaWHOW BEJIMYMHBI M0 PACIIPEACIICHUIO
WM C TIOMOILBIO JUarpamMM.

OnepupoBarh MOHATHEM MAaTEMaTUYECKOIO OXUIAHUS; NMPUBOIUTH MPUMEPHI,
KaK IPUMEHSETCS MaTEMATHYECKOE OKWUJIAHHUE CIyYallHOW BEJIMYHMHBI HAXOJWTh
MAaTE€MaTUYECKOE 0’KUIaHUE 10 JAHHOMY PACIIPEIEIICHHUIO.

HmeTs npeacTaBieHre o 3aK0HE OOJIBIINX YHUCET.

NmeTts npeacTaBieHne 0 HOPMAJIbHOM PaCIpEACIICHUN.



TEMATHYECKOE IINTAHUPOBAHHUE

Asredpa U HaYAJIAa MATEMATHYECKOT0 AHAJIHN3A

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n MPOrpamMmbl Bcero Kontpoapupie  Ipakruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypest
MHosxecTBa palliOHAIBHBIX U
1 JNIEWCTBUTENILHBIX urcell. PalonaisHbIe 14 1
YpaBHEHHUS U HEPABEHCTBA
5 Oyukuuu u rpaguku. CTeneHs ¢ 1eabM 6
MoKa3aresiem
3 Apudmerndeckuil KOpeHb N—0if CTeNeHu. 18 1
WppannonanbHble ypaBHEHUS U HEPaBEHCTBA
Dopmysl
4 TPUTOHOMETpUH. T pUroHOMETpHUUECKHE 22 1
ypaBHEHUS
5 ITocnenoBaTeabHOCTH U IPOIPECCHH 5
5 [ToBTOpenue, 06001IeHNE, cCUCTEeMaTH3aIUs 3 1
3HAHWH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
CreneHsp ¢ paliOHaIbHBIM TOKA3aTENIEM.
1 [TokazarenpHas pynkuus. [lokazarenpHbie 12 1
YpaBHCHHS U HEPABCHCTBA
Jlorapudmudeckast pyHKIHS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpuyeckue GyHKIHHA U UX
3 rpaduku. TpuroHoMeTpuueckue 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 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 18 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




I'eomeTrpus

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Konrpoarupie — Ilpaxtirseckie o0pa3oBaTesbHbIE
padoThI padoThI pecypesI
1 BBenenmne B ctepeoMeTpuio 10
5 IIpsiMble U TJIOCKOCTH B TPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSAMBIX M IIIOCKOCTEN
3 HepHeHHHI\C’YHﬂpHOCTL MPSIMBIX U 12
TUTOCKOCTEH
4 VYTriel MEXAY NPSIMBIMU U TUNIOCKOCTSIMH 10 1
5 MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 IToBTOpEHUE: ceueHusi, pacCTOSIHUS U YTJIIbI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Temna BpameHus 12
OOBEMEBI TN 5
BekTops! U KOOPAMHATHI B IPOCTPAHCTBE 10
4 [ToBTOpeHue, 06001EeHNE, 7 1
CUCTeMaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
BeposSiTHOCTB M CTATHCTHKA
10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne n/mm Kontponbnbsie IIpakTnyeckue
NporpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 [IpencraBieHue JaHHBIX U OMKCATEIbHAS 4
CTaTHCTHKA
Cry4aifHbIe OTIBITHI M CITy9aifHbIE COOBITHS,
2 OTIBITHI C PABHOBO3MO>KHBIMU 3 1

OJIEMCHTApPHBIMU UCXOJaMU




Onepanuu HaJ COOBITUSIME, CIIOKEHUE
BEPOSATHOCTEH

YcnoBHas BEpOSITHOCTB, IEPEBO
4 CJIy4aifHOTO OIbITa, POpMyJIia OTHON
BEPOSATHOCTH U HE3aBUCUMOCTH COOBITUI

DneMeHTbl KOMOMHATOPUKH

Cepuu 1ocie10BaTeNbHbIX UCTIBITAHUN

CHy‘lafIHHe BCIIMYHHBI U PACIIPCACICHUA

0 N o ol

OO0001IEHUE U CUCTEMATU3ALIUS 3HAHUM

oo w M~

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 Matematuueckoe OXKHIaHNue CIy4aiHON 4
BEJTMYHUHBI
5 HHCHePCHfI ¥ CTaH/JapTHOE OTKJIOHCHHE 4 1
CIIy4aiiHOM BEIMYMHBI
3 3aK0H OOJIBIINX YHCET 3 1
4 HenpepriBHbIe CllydaiiHbIe BETUYHMHBI 5
(pacripenerneHus)
5 HopwmanbHoe pacnipenenenus 2 1
5 [ToBTOpEHuUe, 06o6meHI:Ie u 19 5
CUCTeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTemartuka: anredpa 1 Havajla MaTeMaTHYECKOTO aHaIN3a, FTEOMETPHSI.
Anrebpa 1 Havasla MaTeMaThueckoro ananusa, 10-11 kmaccsl/ Anumos I11LA.,
Konsarun 10.M., TkaueBa M.B. u npyrue, AKIiuoHepHOE 00I1IECTBO
«3narensctBO «lIpocBemienue»

* MaTteMaruka: anredpa 1 Hauajla MaTeMaTUYECKOTO aHaIu3a, FTeOMETPHSI.
I'eometpus, 10-11 xnaccewl/ Atanacs JI.C., byty3oB B.®., Kagomues C.b. u

Apyruc, AKIII/IOHepHOG O6HIGCTBO «I/ISIIaTGJIBCTBO «HpOCBeIHGHI/Ie»

METOANYECKUE MATEPHUAJIBI JIUISA YUUTEJIA
* Meronuueckue pekomenganuu. 10-11 kinaccet H.E.®enopora, M.B. TkaueBa
* zyuenue reometpuu B 10-11 knaccax Kunra miis yunrens C.M.CaaksiH,

B.®.byty308B

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

POIII
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