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IHosicHuTeabHASA 3aNMCKA

VY4eOubiii kypc Anredpa ¥ Hayala MaTEMaTHYECKOTO aHalu3a SIBISETCS OJHHUM U3
HanOoJiee 3HAYMMBIX B TPOrpaMME CpPEIHEro oOIIero oOpa3oBaHUs, IMOCKOJIbKY, C OJHOU
CTOPOHBI, OH oOOecrne4YrBaeT WHCTPYMEHTAIBHYIO 0a3y JUisi HM3y4eHHUs BCEX €CTECTBEHHO-
HAy4YHBIX KYpCOB, a C APYroil CTOpoHbI, (hOPMUPYET JIOTUYECKOE M aOCTPaKTHOE MBILILICHUE
o0y4aromuxcst Ha YpOBHE, HEOOXOAWMOM [UI OCBOEHHS Y4YeOHBIX KypCOB HH(MOpPMATHUKH,
0011eCTBO3HAHUS, WCTOPUM, CIOBECHOCTH. B pamkax yueOHOro kypca Anredpa W Havaia
MaTEeMATHYECKOTO aHaIM3a O0yYaIOUIUeCs] OBIAJEBAIOT YHUBEPCATBHBIM SI3bIKOM COBPEMEHHOMN
HayKH, KOTopas (OpMYIHPYET CBOM JOCTHKEHUS B MaTeMaTHUeCKo dopMe.

Y4eOHbIii Kypc anreOpsl ¥ Ha4adl MaTEeMaTHYECKOrO aHalu3a 3aKJIaJbIBaeT OCHOBY IS
YCIEIIHOTO OBJIAJICHUS] 3aKOHaMU (PU3UKHU, XUMHUH, OWUOJOTMHM, TOHUMAHUS OCHOBHBIX
TEHJCHIINIA YKOHOMUKH U OOIIECTBEHHOH JKU3HH, TIO3BOJIIET OPUECHTHPOBATHCSI B COBPEMEHHBIX
HU(GPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIONb30BaTh MX B IOBCEIHEBHOMN
JKU3HU.

B Toxxe BpeMsi oBiajeHHE aOCTPAKTHBIMHM M JIOTUYECKH CTPOTMMU MaTeMaTH4YeCKHUMH
KOHCTPYKIIMSIMUA Pa3BUBACT YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEP)KJICHHS, WCIIOIh30BaTh O0OOIIEHNE M KOHKPETH3AIHUI0, a0CTparupoBaHUE W aHAJOTHIO,
bopMUpYeET KpeaTUBHOE ¥ KPUTUYECKOE MBIIIIJICHHE.

B xoxe m3yuenus anreOpbl M Hayal MaTeMaTUYECKOTO aHAlIM3a HAa YPOBHE CPEIHEro
oOmiero oOpa3oBaHMs OOydaroUIHecs MOJIYYaroT HOBBIM OMNBIT pPEHICHUS MPUKIATHBIX 3a/1ad,
CaMOCTOSITENILHOTO ~ TOCTPOEHUS MaTeMaTUYeCKUX MOJENeHl  peanbHbIX CUTyallUd U
WHTEPIIPETAIIMA  TOJIYUCHHBIX PEIICHUHM, 3HAKOMATCS C MPUMEpPaMH MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH B NpUPOJE, HayKe U B HMCKYCCTBE, C BBIJIAIOIIMMUCA MaTeMaTHUYECKUMU
OTKPBITUSIMU M UX aBTOPAMH.

VYueOHbIl Kypc anreOpbl ¥ Hayajd MAaTeMAaTHYECKOTO aHaM3a 00JaJaeT 3HAYUTEIbHBIM
BOCIIUTATEIbHBIM IMOTSHIIMAIOM, KOTOPBIA peamu3yeTcsi Kak depe3 Y4eOHBI MaTepuall,
CIocoOCTBYIOMUNA (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUSI, TaK U Yepe3 CenuduKy ydeOHou
NESTENIbHOCTH,  TPeOyIoIe  caMOCTOSTENhbHOCTH,  aKKypaTHOCTH,  IMPOJOJIKHUTEIHHOM
KOHIEHTPALlUU BHUMAaHUS U OTBETCTBEHHOCTH 32 MOJYYEHHBIN pe3ysIbTar.

B ocHoBe Meromuku oOydeHus anreOpe W HayallaM MaTEMaTHYECKOTO aHallM3a JICKHT
JeSITeIbHOCTHBIA IPUHLIUIT 00yUEHUSI.

B crpykrype mporpaMmbl mo anrebpe W HadallaM aHaJW3a BBIACISIOTCS CIEIYIOIIHE
coJiepKaTeNbHO-MeToAnuecKre TuHUM: Yucna u Berunciaenus, OyHKuu u rpa@uku, Y paBHEHUs
U HepaBeHCTBa, Havama mMaremaTnueckoro aHanusa, MHOXecTBa W JIorMka. Bce OCHOBHbIE
COJIepKaTeNbHO-METOMUYECKHE JMHUM H3Y4aroTCsl Ha MPOTSHXKEHUU TpexX JieT OoOydyeHHs Ha
YPOBHE CpeaHero oOlmiero oOpa3oBaHUs, €CTECTBEHHO MOMOJNHSSA IpYr Apyra U MOCTEIEHHO
HACBIIIAsICh HOBBIMU TEeMaMU U paszzeniaMu. JlaHHBIN yueOHBINA KypC SBISETCS WHTEIPATUBHBIM,
MOCKOJIbKY OOBEIUHSET B ce0e cofiepKaHNe HECKOIbKUX MAaTeMAaTUYECKUX JTUCIUIUIHH: anreopa,
TPUTOHOMETpPHsI, MaTEeMaTHUUECKUN aHallu3, TeOpHsl MHOXkecTB U npyrue. [lo mepe Toro kak
oOydaromuecs: OBIaNEBalOT BCcE Oolee MUPOKUM MATEeMAaTUYECKUM almaparoM, y HHX
Mocle0BaTeNbHO (OPMHUpPYETCS U COBEPILIEHCTBYETCS YMEHUE CTPOUTh MaTeMaTUYECKYIO
MOJIeIh pealbHOW CHUTYyallud, MPUMEHSTh 3HAHWs, MOJIyYeHHbIE B y4eOHOM Kypce Anrebpa u
Hayaja MaTeMaTHYeCKOro aHajlu3a, [Js pelIeHUs CaMOCTOSITeNbHO C(hOPMYIHPOBAHHON
MaTeMaTHYECKOH 3a7auu, a 3aTeM UHTEPIPETUPOBATH OTYyYEHHBINA PEe3ybTaT.

CopepxarenpHo-MeTOoIMYeCcKas TUHUS Yucia v BbIUMCIeHHs 3aBepuiaeT (OpMUPOBAHHE
HABBIKOB HCITOJIb30BAHUS JCUCTBUTEIBHBIX YHCEI, KOTOpOe OBLJI0O HA4YaTO HA YPOBHE OCHOBHOTO
o0mero oOpa3oBaHUsI.

Ha ypoBHe cpennero ofmero oOpa3oBaHus o0cob0oe BHUMaHHME YAEISIETCS
(GOpMUPOBAHNIO TPOYHBIX BBIUYMCIUTEIBHBIX HABBIKOB, BKJIIOYAIOUIMX B €€Osl MCIOJb30BaHUE
paznu4HBIX (HOPM 3aIUCH ACUCTBUTEIHLHOTO YHCIIa, YMEHUE PAIMOHAIBLHO BBIMOIHATH JCHCTBHS
C HHMH, JeJaTb NPUKUAKY, OLEHUBaTh pe3ynbrar. OOydaromuecss TMOJIy4aroT HaBbIKU



MPUOJIMKEHHBIX BBIUUCIICHUHN, BHITTOJTHCHUS JCHCTBUN C YMCIaMU, 3alIMCAHHBIMH B CTaHJAPTHOU
dbopMe, HCTIOTH30BAHUS MATEMATHICCKUX KOHCTAHT, OICHUBAHUS YHCIOBBIX BRIPAKECHUH.

Copep:xarenbHasi TMHUS YpaBHEHUS U HEPABEHCTBA peaiu3yeTcsl Ha MPOTSKEHUH BCETO
oOydeHHsT Ha YypOBHE CpeAHEro oO0Iero oOpa3oBaHUs, MOCKOJIbKY B KaXKIOM pasfele
MPOrpaMMBbI IPEAYCMOTPEHO PEIlIeHNE COOTBETCTBYIONIMX 3a1a4.

OOyuaromuecs OBJIA/IEBAIOT PA3IMYHBIMA METOJAMU PEIICHUS IIENIbIX, PAlMOHAIBHBIX,
UPPALMOHATIBHBIX, TOKAa3aTeNIbHbIX, JOrapu(PMHUYECKUX M TPUTOHOMETPUUYECKUX YpaBHEHMUIA,
HEPABEHCTB U UX cucteM. [lonydeHHbIe YMEHUS UCIOIB3YIOTCS TIPU UCCICIOBAHUU (PYHKIIHH C
MOMOIUIbIO MPOU3BOIHOM, pEeICHUH MPUKIAIHBIX 3a/1a4 U 3a/1a4 Ha HaXOXKJeHHE HAauOOJIbIINX U
HAaUMEHBIINX 3HaueHud (yHKUWU. [laHHas conepkaTeNbHAs JIMHUS BKIIOYAeT B ce0s Takke
dbopMHpOBaHHE YMEHHM BBIMIOJHATH pacy€Tel 1Mo (QopmysaMm, MNpeoOpa3oBaHUsT MEIBIX,
paIMOHANIFHBIX, UPPALMOHALHBIX M TPUTOHOMETPHUYECKUX BBIPAKEHUH, a TaKKe BBIPAXKCHUH,
collepKalluX cTerneHu u Jjorapudmel. braromaps wusydeHuro anreOpanyeckoro marepuana
MPOUCXOIUT JalibHEHIlee pa3BUTHE AITOPUTMHYECKOTO ©  aOCTPAaKTHOTO  MBIIUICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKU AEIYKTUBHBIX PacCyKIeHUI, paboThl C CUMBOJIbHBIMU
dbopMamu, IpeaCTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHUJIC PABEHCTB M HEPABEHCTB.
Anre6pa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI JUIS PELICHHUS TPAKTUUYECKUX U €CTECTBEHHO-
HAYYHBIX 337124, HATJISAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK SI3bIKa HAYKH.

CopepxarenbHo-MeTonuyeckass JduHus DyHKIUKM W TpadUKH TECHO NEpervieTaercs ¢
OPYTMMH  JIMHUSIMH ~ y49e0HOrO  Kypca, TIOCKOIBKY B  KakOM-TO  CMBbICIE  3a1aéT
MOCJIEA0OBATEIbHOCTh ~ M3YyUYEHHMsI  Marepuana. V3yueHue  CTENeHHOH, IOKa3aTelbHOM,
JOTapu(pMHUUECKON M TPUTOHOMETPUUYECKUX (DYHKIMH, UX CBOMCTB M TpauKOB, UCIIOIb30BaHUE
GbyHKIMI UId pemieHusl 3aJad M3 IpYrHX Y4eOHBIX MPEAMETOB U pealbHOW JKU3HHU TECHO
CBSI3aHO KaK C MaTeMaTHYEeCKHM aHAIU30M, TaK U C PEIICHUEM YpaBHEHHUH M HepaBeHCTB. [Ipu
9TOM OOJIbIIIOE BHHUMAHHE yhenseTcs (OPMHUPOBAHUIO YMEHHUS BbIpaXkaTh (opmylaMu
3aBUCHUMOCTH MEXY Pa3IMYHBIMUA BETUYMHAMH, UCCIIEOBATh MOJYYCHHbIC (YHKIIUH, CTPOUTH
ux rpaduku. MaTtepuan colep)KaTelbHON JMHUM HalleJIeH Ha Pa3BUTHUE YMEHUU U HABBIKOB,
MO3BOJIAIOIIMX ~ BBIp@XKaTh 3aBUCHMOCTH MEXIY BEIMYMHAMH B pa3uyHOi  opme:
AHAJTUTUYECKON, TpaduyecKo U CIIOBeCHOHW. Ero wu3ydeHwe CrmocoOCTBYEeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOHICHHIO W  KOHKPETHU3AIHH,
WCITOJIb30BAaHUIO aHAJIOTUH.

CopepxarenpHasi TuHUs Hadana MaTeMaTHYeCKOro aHallM3a MO3BOJISIET CYIIECTBEHHO
pacIIUpUTh KPYTr KaKk MaTeMaTUYECKUX, TaK U MPUKIAHBIX 33a[a4, TOCTYIHBIX 00ydJaromumcs, y
KOTOPBIX MOSIBISIETCSI BO3MOKHOCTh UCCIIEIOBATh U CTPOUTH rpaduku GyHKIUN, OTPEaeNiaTh UX
HauOOJIbIIME U HAUMEHBIINE 3HAUCHUS, BRIYUCIATH IUIOMAAN GUTYp U 0ObEMBI Tell, HAXOAUTH
CKOPOCTH M ycKopeHHs mporeccoB. ConepkaTenbHas JTHHAS OTKPHIBAET HOBBIE BO3MOXHOCTH
MOCTPOCHUS MAaTeMAaTUYECKUX MOJIeJel peaJbHbIX CUTyalluid, HAXOXKICHUS HaWIy4Ilero
pelleHHus B MPUKIATHBIX, B TOM YHUCIE COLMUATHHO-d)KOHOMUYECKUX, 3ajadax. 3HAKOMCTBO C
OCHOBAaMH MaTE€MaTHYECKOTO0 aHall3a CIOCOOCTBYET pa3BUTHIO abCTpakTHOrO, (hopmanbHO-
JIOTUYECKOTO M KPEAaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUN pPaClO3HABATH MPOSBICHUS
3aKOHOB MaTe€MaTHKU B HayKe, TEXHHKE W HCKyccTBe. OOyyaromyecs: y3HAIOT O BBIIAIOIIUXCS
pe3yNbTarax, MOJIY4eHHBIX B XOJI€ Pa3BUTHs MaTEMaTUKU KaK HAyKH, ¥ UX aBTOpax.

CopepxarenbHO-MeTOIMYeCKas: JTUHUS MHOXECTBa M JIOTMKAa B OCHOBHOM IOCBSIIIEHA
AJIEMEHTaM TEOPUU MHOKECTB. TEOpEeTUKO-MHOKECTBECHHBIE TIPEICTABICHHS TIPOHU3BIBAIOT BECh
KypcC LIKOJIBHOW MaTEeMaTHKU U MpeiaraloT Haubojee YHUBEPCAIbHBIN SI3bIK, 00BEIUHSIOMNN
BCE pa3leibl MaTeMAaTHUKU W € TMPUIOKCHHH, OHHM CBS3BIBAIOT pPa3HbIe MaTeMAaTHUYECKUE
JTUCIUIUIMHBL B efrHoe 1enoe. [1oaToMy BakHO AaTh BO3MOXKHOCTh 00ydYarolieMycsi TOHUMaTh
TEOPETUKO-MHOKECTBCHHBIN SI3BIK COBPEMEHHOW MAaTeMAaTUKH U HCIOJb30BaTh €ro s
BBIPAXXEHHS CBOUX MBICIEH.

B y4uebHOM Kypce AnreOpa um Havajla MaTEMaTHYECKOTO aHAIHM3a MPHUCYTCTBYIOT TAKXKe
OCHOBbI MAaTeMaTUYECKOTO MOJICIMPOBAHUS, KOTOpble MpPHU3BaHbl CHOPMHUPOBATH HABBIKU
MOCTPOCHHUS MOJIENICH PEaTbHBIX CHTYaIlMil, UCCIIEAOBAHUS 3TUX MOJIEICH C TIOMOIIIBIO anmapara



anreOpbl ¥ MaTeMaTUYECKOTO aHallu3a U MHTEpIpeTaluu MOJYyYeHHBIX pe3yibTaToB. Takue
3a/laHus BIUIETEHBI B KAXIIBIM W3 Pa3/IeNioB MPOrpaMMBbI, TIOCKOJIBKY BECh MaTepuan yuyeOHOTo
Kypca MIMPOKO HCHOJBb3yeTCs A pEelIeHHs] MPUKIAIHBIX 3aaad. [Ipu pemeHun peaybHbIX
MPAKTUYECKUX 3aa4 oOydYaromipecs pa3BUBAIOT HAOIIOIATEIIBHOCTh, YMEHHE HaXOAHTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOJIb30BaTh aHAJIOTHIO, 0000IAaTh U KOHKPETU3UPOBAThH
npobiiemy. JlearenpbHOCTh MO (OPMHPOBAHMIO HABHLIKOB pEIIEHUS MNPUKIAAHBIX 3a7ad
OpraHM3yercss B TIpollecce H3yueHusi BceX TeM YyueOHoro Kkypca Anrebpa u Hayana
MaTeMaTHYECKOTO aHAIN3A.

BaxxHocTh y4eOHOro Kypca TeoOMETpHM Ha YpPOBHE CpeaHero oomiero oOpa3oBaHHS
00yCIIOBJICHA TPAKTUYECKONH 3HAYMMOCTBIO METANpPEIMETHBIX M MPEIMETHBIX PEe3yJIbTaTOB
o0ydeHHs T€OMETPUM B HAINPABIIEHUHU JIMYHOCTHOTO PA3BUTHUSI 00ydaromuxcs, GopMUPOBaHUS
(GYHKIIMOHATBPHOW MaTeMaTH4YeCKOW T'PaMOTHOCTH, HM3y4Y€HUS IPYTUX YYEOHBIX IUCIUTUIMH.
PazBute y oOywaroummxcs NpaBUIBHBIX MPEACTABICHUN O CYIHOCTH M MPOUCXOXKICHUU
TEOMETPHUYECKUX a0CTPAKIHK, COOTHOIICHUU PEAIbHOTO U UICAIBHOTO, XapaKTepe OTpasKeHUs
MaTeMaTU4YECKON HAyKOW SBJICHUU U MPOILECCOB PEATTbBHOTO MHpPA, MECTE T€OMETPUH B CUCTEME
HAyK W pOJIM MATEMAaTUYECKOTO MOJCTUPOBAHUS B HAyYHOM I[IO3HAHUU U B MPAKTUKE
crocoOcTByeT (OPMHPOBAHUIO HAYYHOTO MHPOBO33PEHUS OOYYAIOIIMXCS, a TaK)Ke KauyecTB
MBIIUTCHHSI, HEOOXOIUMBIX /ISl aIalTallii B COBPEMEHHOM OOIIECTBE.

I'eomeTpus sBnsieTcss OJHUM U3 0a30BBIX NPEIMETOB HA YPOBHE CpPEIHEro OOIIEero
o0pa3oBaHus, TaKk KaK OOECIEeYMBAET BO3MOXKHOCTb HM3Y4YCHHs KaK JUCHMIUIMH €CTECTBEHHO-
Hay4YHOU HAIpaBJICHHOCTH, TaK U TYMaHUTapHOIA.

Jlorndeckoe MbIUIeHHE, (GOPMUPYEMOE MPU H3YYCHUH OOYYAIOMIMMHUCS TMOHSTHIHHBIX
OCHOB T€OMETPUM M TOCTPOCHUH IIETOYKH JIOTMUYECKUX YTBEPKIECHUNH B XOJie pelIeHUs
TEOMETPUUYECKUX 3a/lad, YMEHHE BBIIBHUTaTh M OIPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
UCIIONIB3YIOTCSl TIPU pEIICHUH 3a7ad €CTECTBEHHO-HAy4YHOI'O ILMKIJIA, B YaCTHOCTH U3 Kypca
Gu3uKH.

YMeHue OpHEeHTHPOBAThCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO pPOJb BO BCEX
o0nacTsaX JAeATeNbHOCTH 4YenoBeka. OpHEHTalus 4eloBeKa BO BPEMEHH U IPOCTPAHCTBE —
HEOOXOMMOE YCIIOBHE €r0 COLHMAIBLHOrO OBITHS, (PopMa OTpaX€HUs OKPYKAIOIIETO MHpA,
YCIIOBHE YCIEIIHOTO MMO3HAHUA ¥ aKTUBHOTO MPeoOpa3oBaHus AEHCTBUTEILHOCTH.

OnepupoBaHue MPOCTPAHCTBEHHBIMU OOpa3aMH OOBEIUHSIET pa3HbIC BUIbI YYeOHOU U
TPYIOBON NEATETHHOCTH, SIBISETCS OAHUM W3 MPOGECCHOHATHHO BAXKHBIX KAUECTB, MOITOMY
aKTyaJibHa 3a7a4a (OpMUPOBaHMS y OOy4aroUIMXcs MPOCTPAHCTBEHHOIO MBIIIICHUS Kak
Pa3HOBUIHOCTH OOPAa3HOTO MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B MOJTOTOBKE K
MPAKTUYECKON AESITETHOCTH IO MHOTUM HAIPaBIICHUSIM.

Lenb ocBoeHMs TporpamMMbl yueOHoro Kypca ['eomeTpust Ha 6a30BOM ypoBHE 00y4eHUS —
001eo0pa3oBaTeIbHOE M OOMICKYJIBTYPHOE pa3BUTHE OOYYaIOMUXCs dYepe3 obecreueHue
BO3MOXXHOCTH MPUOOPETEHUS W HMCTOJIH30BAHUS CHCTEMATHYECKHX T'€OMETPUUYECKUX 3HAHHUHA U
JeicTBUi, cienn(PUUHBIX TEOMETPUU, BOZMOKHOCTH YCIIEHITHOTO MPOJI0IDKEHUST 00pa3oBaHUs 1O
CIEIUAILHOCTSIM, HE CBS3aHHBIM C MPUKIIATHBIM UCTIOJIh30BAHUEM I€OMETPHUH.

[IpropuTeTHBIMU 3aJauaMi OCBOCHHUSI ydeOHOTo Kypca ['eomerpun Ha 6a30BOM ypOBHE B
10-12 knaccax sBisitoTCS: (POPMHUPOBAHME MPEJCTABICHUS O T'€OMETPUM KaK 4acTH MHUPOBOU
KYJIBTYpPBbI 1 OCO3HAHHUE €€ B3aMOCBS3H C OKPYKAIOLIUM MUPOM;

dbopMUpOBaHHE TMPEACTABICHUS O MHOTOTPAHHMKAaX © TeJlaxX BpallleHus Kak o
BaXHEHMIIINX MaTeMaTUYECKUX MOJENSAX, MO3BOJISIIOIINX ONUCHIBATh U M3y4aTh pa3Hble SBIICHUS
OKPY’KaIOIIET0 MUPA;

dbopMHpOBaHHE YMEHHUs pacro3HaBaTh Ha 4YEpPTEkKaxX, MOJEISIX M B peaJbHOM MHpE
MHOTOTPaHHUKH U TeJa BPaICHHUS;

OBIIAJICHME METOJaMU  pEeLIeHUS 3aJad Ha T[OCTPOCHHS Ha  HU300paMeHHsIX
IPOCTPAHCTBEHHBIX (pUTyD;

dbopMHpOBaHHE YMEHHUSI ONEPUPOBATH OCHOBHBIMU MOHATHUSMH O MHOTOIpaHHUKAaX W
TeJIax BpAIlEHUsI U UX OCHOBHBIMH CBOHCTBAMU;



OBJIaJICHUE ANTOPUTMAaMM PEIIEHUs] OCHOBHBIX THUIOB 3ajad, (OPMHPOBAHHUE YMEHUS
IPOBOJUTH HECIIOKHBIE JIOKA3aTENIbHBIE PACCYKACHUS B XOJI€ PEIICHUS CTEPEOMETPHUYECKUX
3ajiay 1 3a]1a4 ¢ MPaKTUYECKUM COAEPIKaHUEM;

pa3BUTHE  HMHTEJUICKTYalbHBIX M  TBOPYECKHMX  CIIOCOOHOCTEH  OOydarommxcs,
IIO3HABATEIbHOM aKTUBHOCTH, UCCIIEOBATENILCKUX YMEHNUN, KPUTUYHOCTH MBIIIJICHHUS;

¢dopmupoBanrue (YHKIIMOHAIBHOW TI'PaMOTHOCTH, DEJIEBAHTHOW T'E€OMETPUHU: YMEHHUE
pacro3HaBaTb IPOSIBICHHUS TIE€OMETPUUECKUX MOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peaNbHBIX JKU3HEHHBIX CUTYalUsX U MPH U3YYCHUHU APYTHX Y4EOHBIX MPEIMETOB, MPOSBICHHUS
3aBUCUMOCTEM M 3aKOHOMEPHOCTEH, (OPMYIHMPOBATh UX Ha S3bIKE I€OMETPUU M CO3JaBaThb
TreOMETPUYECKUE MOJETH, MPUMEHSATh OCBOCHHBIH T'€OMETPUYECKHH ammapaT Uil pelIeHHS
IPAaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4, UHTEPIPETUPOBATh U OLICHUBATh MOJTY4YEHHBIE PE3YJIbTAThI.

OTIUYUTENBHOW OCOOCHHOCTHIO MPOTPAMMBI [0 TEOMETPUU SABIISIETCS BKIIOUEHHE B KYPC
CTEpEOMETPUH B Hayajle €ro U3y4yeHus 3a/1a4, peliaeMbIX Ha yPOBHE HHTYUTHBHOI'O IIO3HAHUS, U
ornpenenéHHbIM 00pa30M OpraHM30BaHHAs pabOTa HaJ HHUMH, YTO CHOCOOCTBYIOT Pa3BHTHIO
JIOTMYECKOTO ¥ IPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYIMPYET NPOTEKAaHWE HHTYUTUBHBIX
IPOIIECCOB, MOTUBUPYET K JANbHEHIIEMY U3YUYEHUIO TpeMETa.

IIpennourenne otpaércs HarIAAHO-KOHCTPYKTMBHOMY METOJy OOYy4YeHMs, TO €cCTb
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-TPAKTHYECKOM
NeSITeNbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTAaBICHUNH Yy OOydaromMxcsi B Kypce
CTEPEOMETPUH MPOBOIUTCS 3a CUET peIIeHHs 3a7jad Ha CO3/1aHuE MPOCTPAHCTBEHHBIX 00Pa30B U
3ajjay Ha OIEPUPOBAHUE IPOCTPAHCTBEHHBIMU oOpaszamu. Co3naHue oOpa3za NPOBOAMUTCS C
OTIOPOI Ha HAIJISITHOCTD, @ OTIEPHPOBAHKE 00pPa30M — B YCIOBUSAX OTBJICUEHHS OT HATJIJHOCTH,
MBICJIIEHHOTO U3MEHEHHMSI €r0 UCXOJHOTO COACP KaHUsI.

OCHOBHBIMH COJIep>KaTeIbHBIMU JIMHUSAMHU yueOHoro Kypca ['eomerpus B 10—12 kiaccax
ABJISAIOTCS: MHOrorpanHuk, [IpsiMble U TJIOCKOCTH B MPOCTpaHCTBE, Tena BpamieHus, BekTopsl
¥ KOOPJIMHATHI B IPOCTPAHCTBE.

®opMupOBaHUE JOTMUYECKUX YMEHHMM PACHpeNesieTcss He TOJbKO MO COJepKaTeabHbIM
JMHUSAM, HO | 110 roJjaM 00yueHHs Ha YPOBHE CPEHEr0 00Iero oopa3oBaHusL.

Copnepxanne 00Opa30BaHUs, COOTBETCTBYIOLIEE MPEIMETHBIM pE3yJIbTaTaM OCBOCHMS
IpOTpaMMBbl 110 T€OMETPHUH, paclpeleNéHHBIM M0 rojiaM O0y4YeHMs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, uyTOOBI OBJIAJICHHE T'€OMETPHUUECKUMH IMOHATHUSAMHM M HABbIKAMH OCYIIECTBIISJIOCH
MIOCJIEIOBATEIBHO W IOCTYNATENbHO, C COONIONEHHEM MPUHIMIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HaHUS BKIIIOYAIUCh B OOLYIO CUCTEMY M€OMETPUUYECKUX MPECTAaBICHUN 00yJaromuxcs,
pacuupsis u yrayounss e€, o0pa3ys NpodHble MHOKECTBEHHBIE CBSI3U.

VYueOnslii Kypc BeposTHOCTB U cTaTHcTHKA 6a30BOTO YPOBHS SIBJISETCS MTPOIOJDKCHHEM U
pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca 6a30BOro ypoBHSI OCHOBHOT'O 00Iero oOpa3oBaHusl.
VY4eOHbIN Kypce npenHa3HadyeH Uil GOpMUPOBAHUS y 00Y4AIOIUXCs CTATUCTUYECKON KYJIbTYpHI
U TIOHMMAaHHs POJIM TEOPHH BEPOSITHOCTEH KaK MaTeMaTHMYeCKOrOo MHCTPYMEHTA Ui U3Y4YCHHUS
CIIy4alHBIX COOBITHH, BEIMYMH W TporeccoB. [Ipu m3ydeHnn ydeOHOTO Kypca 00OTamiaroTcs
NpEeICTaBICHNUs O0YJaloImUXcsd O METOJaX HCCIeIOBaHUS H3MEHUMBOTO MHpA, Pa3BHUBACTCA
IIOHMMaHHE 3HAYUMOCTU M OOIIHOCTH MaTeMaTHYECKUX METOAOB MO3HAaHUS KaK HEOThEeMIIEMOU
YaCcTH COBPEMEHHOI'O €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUSI.

Coneprkanne y4eOHOro Kypca HaIpaBlI€HO Ha 3aKpeljeHHe 3HaHWM, MOJy4eHHBIX IpU
U3y4eHHH Kypca Ha ypOBHE OCHOBHOI'O O0IEro oOpa3oBaHusi, U Ha pa3BUTUE MPEJCTABICHHUNA O
CJlydaliHbIX BEJIMYMHAX M B3aUMOCBA3SX MEX1y HUMH Ha Ba)KHBIX IIPUMEPaXx, CIOKEThI KOTOPBIX
MOYEPITHYTHI U3 OKpPY’KAIOUIero Mupa. B pesysnprare y o0ydaromuxcs T0JKHO ¢(hOpMUPOBATHCS
OpeACTaBiIeHue O Haubosiee YHNOTPEOMTENbHBIX W OOIMX MaTeMaTHMYeCKUX MOJENsX,
UCTIOJBb3YEMBIX [l ONUCAaHHWsS AHTPOINOMETPUYECKUX M JeMOrpadUyeckux BeJIWYHH,
HOTPEIIHOCTE B  PA3JIMYHOTO pOJa HU3MEPEHUsX, JIUTEIbHOCTH O€30TKa3HOW paboTh
TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SBJICHHUI U IMPOLIECCOB B OOIIECTBE.

B cooTBeTcTBHM C yKa3zaHHBIMHU LEJISIMU B CTPYKType ydeOHoro kypca BeposTHocTh u
CTaTUCTHKA MJIi YPOBHS CpeIHero oOmero oOpa3oBaHuss Ha 0a30BOM YpPOBHE BBIJCIICHBI



CIIEyIOIINEe OCHOBHBIE cojiepkaTenbHble JHUHUU: CrydyaiiHble COOBITUS U BEPOATHOCTH,
CrnyualiHbple BETUYHUHBI M 3aKOH OOJIBIITNX YHCEI.

Baxnyio wyacth yueOHOro Kypca 3aHMMaeT M3y4Ye€HHE TEOMETPHUYECKOro H
OMHOMHUATBHOTO pACIpEeNeNIeHUI ¢ 3HAKOMCTBO C WX HEMPEpPHIBHBIMH aHaJoraMu —
MOKa3aTeIbHbIM U HOPMAJIBHBIM PaCIpeIeICHUSMH.

Copepxannie nuHun CrydailHble COOBITUS W BEPOSTHOCTU CIYXUT OCHOBOU IS
dbopMupOBaHUS TPEACTABICHUN O pacmpeleleHUH BEPOSTHOCTEH MeEXAYy 3HAYCHUSIMU
CIIy4aifHBIX BEJIMYWH, a TAKXKE ATa JIMHUA HEOOX0AMMa Kak 0aza s U3y4eHHs 3aKOHA OOJBIIIX
yncel — (pyHAaMEHTaJIbHOTO 3aKOHA, ACMCTBYIOLIETO B MPUPOJE M OOIIECTBE M HMMEIOIIEro
MaTemaruueckylo  (Gopmanuzanuo. Cam  3akoH  OONBIIMX  YHCEN  TpeiaracTcs B
03HAKOMUTEIIbHOM popMe ¢ MUHUMAIbHBIM UCTIOJIB30BAaHUEM MaTeMaTHYeCKOro opmainsma.

Tembl, CBsI3aHHBIE C HENPEPHIBHBIMU CIYYalHBIMM BEJIMYUHAMH, AKIEHTUPYIOT
BHHMaHUE OOYYalOIIMXCS Ha OMNHCAHMM M U3YYEHUHU CIy4YailHBIX SBJICHUI C MOMOUIBIO
HenpepbrIBHBIX (PyHKIMNA. OCHOBHOE BHHMAHHE YJESIETCS IMOKAa3aTeIbHOMY M HOPMAaIbHOMY
pacmpenelneHusM, MpU 3TOM IMpelroyiaraeTcs O3HAKOMHUTENIbHOE H3ydeHue Mmarepuana 0e3
JOKA3aTebCTB MPUMEHSIEMBIX (PaKTOB.

YyebHO-MeToANMYEeCKOE 00eCTIeYeHUE TIPEeIMETa:

1.MopakoBuy A.I', Marematuka: anreOpa u Hadala MaTEeMaTHYECKOTO aHAIIM3a,
reomerpus. AnreOpa W Havaja MareMmarudeckoro aHamu3a. 10 kmacc: y4eOHHMK  Jyist
o0meoOpa3oBaTeNbHBIX Opranu3anuii  (0a30BbIi M yrIIyOJEHHBIH YpPOBEHb), KOMIUIEKT B 2
gacTsax. Ul. /A.I'. MopakoBuu — MockBa: Muemo3una, 2019.-455 c.

2. Mopakosuu A.I', Martemaruka: anreOpa W Hadala MaTeMaTHYECKOTO aHAIIM3a,
reomerpus. AnreOpa W Havaja MareMmarudeckoro aHanmm3a. 10 kmacc: y4eOHHMK  Jyist
o0meoOpa3oBaTeNbHBIX Opranu3anuii  (0a30BbIi M yrIIyOJEHHBI YpPOBEHb), KOMIUIEKT B 2
gacTsax. U2. /A.I'. Mopakosuy — MockBa: Muemo3una, 2019.-351 c.

3. MopakoBuu A.I', Maremaruka: anreOpa W Hadala MaTeMaTHYECKOTO aHAlW3a,
reomerpus. AnreOpa W Havaja MaTeMaTHYecKoro aHanmm3a. 11 kmacc: ydeOHHMK  Jyist
o0meoOpa3oBaTeNbHBIX Opranu3anuii  (0a30BbIi M yrIIyOJEHHBI YpPOBEHb), KOMIUIEKT B 2
gacTsax. Ul. /A.I'. Mopakosuy — MockBa: Maemo3uHna, 2019.-319 ¢

4. MopakoBuu A.I', Maremaruka: anreOpa W Hayajla MaTeMaTHYECKOTO aHaJu3a,
reomerpus. AnreOpa W Havaja MaTeMaTH4eckoro aHanmm3a. 11 kmacc: ydeOHHMK  Jyist
o0meoOpa3oBaTeNbHBIX Opranu3anuii  (0a30BbIi M yrIIyOJCHHBIH YpPOBEHb), KOMIUIEKT B 2
gacTsax. U2. /A.I". Mopakosuy — MockBa: MHemo3uHa, 2019.-264 ¢

5. Aranacan JI.C, Matemaruka: anreOpa W HayaJa MaTeMaTHYECKOTO aHAJIN3a.
I'eomerpus. 10-11 kmaccel: yueb. mns  obOmieoOpa3oBar. opraHu3aluil : 0a30BBIA W yIIIyO.
ypoBuU/[JI.C.Atanacs, B.®D. byryzoB, C.b.Kamommer wu npl.-3-¢ wu3ganme. — Mocksa:
[Tpocsemenue, 2019.-255 c.



Ilnanupyembie pe3yabTaThbl 0CBOCHHS Y4eOHOI0 MpeaAMeTa

N3ydyeHne MareMaTHKH Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSI HANpPABIECHO Ha
JOCTHXKEHNE 00y4JalOUMMUCS JTMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbBIX
pE3yNIbTaTOB OCBOEHUS Y4EeOHOTO TIpeIMeETa.

Jluunocmuvie pe3ynbmamot:

1) epasicoanckoeo socnumanus:

c(OPMUPOBAHHOCTh TPAKIAHCKOM MO3ULIMKM OOydaromerocss Kak aKTUBHOTO H
OTBETCTBEHHOT'O WIEHAa POCCHICKOTO OOIIECTBA, MPEACTABICHUE O MAaTEMAaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBIEHUH, MNpPOLEAYyp TIpakJIaHCKOro oOIlecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTUTYTAMU B
COOTBETCTBUU C UX (QYHKIUSIMU U Ha3HAUCHUEM;

2) nampuomu4ecko2o 60CNUMAHUA:

c(hOpPMHUPOBAHHOCTH POCCUNCKON TPAKIAHCKONW UICHTUYHOCTH, YBKEHHUS K TIPOIIIOMY 1
HACTOALLIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTHUKEHHSM POCCUUCKUX
MaTE€MaTUKOB M POCCUHCKOW MAaTEMATHYECKOW IIKOJBI, WCIOJIb30BAHUE 3THUX JOCTUIKEHUN B
JIPYTHUX HayKax, TEXHOJIOTHUSAX, chepax SKOHOMHUKH;

3) 0YX08HO-HPABCMEEHHO20 6OCHUMAHUSL:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOcCCHMCKOro Haponaa, c(pOpMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHHUS, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUI HAyKH W AESITENbHOCTBbIO YYEHOr0, OCO3HAHHE JHMYHOTO BKJIa/Ja B IMOCTPOCHHE
YCTOHYHBOTO OyIyIIEro;

4) acmemuueckoeo 60CNUMaHus:

ACTETHYECKOE  OTHOIIEHWE K  MHPYy, BKIIOYas OCTETHKY  MaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ad, peIIeHUuH, pacCyX ACHUH, BOCHPHUUMYHBOCTh K
MaTEeMATHYECKUM acCIeKTaM Pa3INYHBIX BUIOB UCKYCCTBA;

5) @usuuecxkoco socnumarnusi:

chOpPMUPOBAHHOCTh YMEHHUS TPUMEHSATh MaTeMaTUYeCKHWE 3HAHUS B HMHTEpecax
3I0pOBOr0 M Oe30macHoro oOpasza >KHU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 30pPOBBIO
(3mopoBoe mHTaHUe, COATAHCUPOBAHHBIN PEXUM 3aHATUN M OTIbIXa, pPeryisipHas (Qusnueckas
AKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE IPHU 3aHATHUIX CIIOPTUBHO-0310POBUTEIHHOMN
JESTEIIbHOCTBIO;

6) mpyoo6020 60CNUMAHUL.

TOTOBHOCTB K TPY/y, OCO3HAHWE IIEHHOCTH TPYAOIIOOWS, HHTEpEC K pa3InuHbIM chepam
npodeccuoHaNbHOM JesTeNbHOCTH, CBSI3aHHBIM C MAaTeMaTUKON U €€ MPUIOKEHUSIMH, YMEHUE
COBepIaTh OCO3HAHHBIA BHIOOp Oymymelt mnpodeccuu ¥ pean30BBIBATH COOCTBEHHBIC
JKU3HEHHBbIE TIUJIaHbl, TOTOBHOCTb M CIOCOOHOCTH K MaTeMaTH4eckoMy OOpa3oBaHUIO W
camM000pa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHUHU
MPAKTUYECKHX 3a7[ad MaTeMaTH4eCcKOil HalpaBIeHHOCTH;

7) 9KON02UHEeCKO20 B0OCRUMANHUSAL:

c(OPMUPOBAHHOCTh 3KOJOTHYECKOW KYJIbTYpbl, TOHUMAaHHE BIUSHUSA COLIMAIBHO-
HPKOHOMHUYECKUX IMPOILIECCOB HA COCTOSIHHE MPHUPOJAHON M COIMAIBLHOW Cpelbl, OCO3HAHUE
I00AaNbHOTO  XapakTepa  JKOJIOTMYECKUX  MpoOieM, OpHeHTauus Ha  [pUMEHEHHe
MaTEeMATHYECKUX 3HAHUW IS PEUIeHUs 3a1ad B 00JacTH OKPYKAIOIIEH Cpellbl, MIIaHUuPOBaHUE
MOCTYIKOB M OLEHKU WX BO3MOXHBIX MOCIEICTBUN JJI OKPYKAIOIIEeH Cpeibl;

8) yennocmu HayuyHo20 NO3HAHUA

c(OPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HAyKH U OOIECTBEHHOW MPAKTHKH, MOHMMAHHE MATEeMAaTHUYECKON HayKu Kak cepsl
YeJIOBEYECKON NeSATENbHOCTH, 3TANOB €€ pa3BUTHS M 3HAUMMOCTH JJISl Pa3BUTHUS LIUBUIM3AIUH,
OBJIAJICHUE SI3bIKOM MAaTEMAaTHUKH M MAaTEeMaTHYECKOW KyIbTypOH KaK CPEICTBOM MO3HAHUS MUPA,
TOTOBHOCTb OCYILIECTBIISTH MPOECKTHYIO M UCCIIE0BATENbCKYIO AEITEIbHOCTh MHAUBUIYALHO U
B TpyIIIIE.

Memanpeomemnuie pe3ynbmamol:



B pesynbraTe OcBOeHHS MporpamMmbl MO MaTeMaTHKE Ha YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanusi y oOydvaromerocss Oyayr chopMUPOBaHBl METalpeIMETHbIE pPe3yJbTaThl,
XapaKTepU3yIOIIMecs]  OBJAJCHUEM  YHUBEPCAJbHBIMU  I1O3HABATEIbHBIMU  JEHCTBHUAIMH,
YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JCHCTBUSMH W YHHUBEPCAJIbHBIMU PETYISTHBHBIMU
NEUCTBUSIMU.

Ilo3nasamenvHhbie yHugepcaibHule yiebHbie 0eticmeus.

basosvie nocuueckue deticmeusi:

BBISIBIISITh M XapaKTEpU30BaTh CYIIECTBEHHBIC MPU3HAKM MAaTEMaTHYECKHX OOBEKTOB,
MOHATUM, OTHOIIEHUH MEXIy TOHATUSAMHU, (OPMYIUPOBATH OMPEICNICHUS  MOHSITHIA,
YCTAQHABJIMBATh CYIIECTBEHHBIH MpPHU3HAK KIACCU(PHUKAIMM, OCHOBaHMA [UI1 OOOOLICHHUS H
CpPaBHEHHUSI, KpUTEPUU MTPOBOAUMOIO aHAIIN34;

BOCIIPUHUMATh, (OPMYJIHPOBATh M TPEOOPA3OBBIBATH CYKICHUSA: YTBEPAUTEIbHBIC WU
OTpHULaTeNIbHbIE, EAMHIUYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBIISAITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHBOpEUHs B (hakTax,
JNaHHBIX, HAOMIONEHUSX M  YTBEPXKICHHUSX, TMpeuiaraTb KPUTEpUU Uil BBISIBICHUSA
3aKOHOMEPHOCTEH U ITPOTUBOPEUYUN;

JieNiaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX U WHAYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3AKIIOUECHUI 110 aHAJIOTHH;

MIPOBOAUTH CAaMOCTOSITENIBHO JJOKA3aTEIbCTBA MAaTEMAaTUYECKUX YTBEPKACHUN (IIpSMBbIE U
OT TIPOTUBHOTO), BBICTPAMBATh AapryMEHTAIlUIO, MPHUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYACHHS U BHIBOJIBI;

BbIOMpaTh cmoco0 pemieHUs: y4yeOHOW 3anauM (CpaBHHUBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh Hauboiee MOAXOAAIIMH C Y4ETOM CaMOCTOSITENIBHO —BbIIEJICHHBIX
KpUTEPUEB).

basosvle uccneoosamenvckue deticmeusi:

UCTOJb30BAaTh  BONPOCHI ~ KAaK  HCCIICAOBATENbCKUN  HMHCTPYMEHT  IO3HAHMA,
dbopMynupoBaTh BOMPOCHI, (PUKCUPYIOIIHE MPOTUBOPEUHE, MPOOIEMy, YCTaHABIUBATh HCKOMOE
U JIJaHHOE, (POpPMUPOBATh TUIIOTE3Y, ApIYMEHTHPOBATH CBOIO MO3HIINIO, MHEHUE;

MPOBOAUTH CaMOCTOSITENIbHO — CIJITAHUPOBAaHHBIA  SKCIEPUMEHT, HCCIIEOBaHUE II0
YCTQHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SIBJICHMS, IMPOLECCa, BBIIBICHUIO
3aBHCUMOCTEH MeXAy 00BbEKTaMu, SIBICHUSMHU, IPOLIECCAMU;

CaMOCTOSITENTLHO (pOpMyITUpPOBaTH 0OOOIIEHHS U BHIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJI0/IEHUs1, HCCIIeI0BAaHUs, OIICHUBATh JOCTOBEPHOCTh MOIYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
000011IEHHI;

MIPOTrHO3UPOBATh BO3MOXKHOE PAa3BUTHUE MPOIECCa, a TAKXKE BBIABUTATH MPEATOI0KEHHUS O
€ro pa3BUTHH B HOBBIX YCJIOBHUSX.

Paboma c ungopmayueui:

BBISIBIIAATH A€(PUINTHI MHPOPMALIUH, TaHHBIX, HEOOXOAUMBIX JJIsi OTBETA HAa BOIPOC U IS
pelIeHus 3a/1a4H;

BbIOMpaTh MHGOpPMAIMIO M3 HCTOYHMKOB pa3IMYHBIX THUIIOB, aHAJU3UPOBATh,
CUCTEeMAaTU3UpPOBaTh U MHTEPIPETUPOBATH HMHPOPMAIMIO pPa3IMYHBIX BHAOB U  (GopM
NPECTaBICHHUS;

CTPYKTYypUpOBaTh  MHGOpMAIMIO, TPEACTaBIsITH €€ B  Pa3IU4YHBIX  (opMmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHMBAaTh HAA&KHOCTh HMHGOPMAlMM IO CaMOCTOSTENbHO C(HOPMYIHPOBAHHBIM
KPUTEPHIM, CHOPMYIHPOBAHHBIM CAMOCTOSTENHHO.

Kommynuxamusnule ynugepcanvhvie yuebHvle Oeticmeaus:

BOCIIPUHUMATh M (DOPMYITUPOBATh CYXKACHUS B COOTBETCTBHH C YCIOBUSMH M LEISAMHU
oOmIeHus], SICHO, TOYHO, TPAMOTHO BbIpaXaTh CBOIO TOYKY 3pEHUSI B YCTHBIX U NMHCbMEHHBIX
TEKCTaX, JaBaTb MOACHEHHsS IO XOAYy pELICHHs 3aJaud, KOMMEHTHUPOBATh MOJYYCHHBIH
pe3ynbTar;



B XOJIe¢ OOCYXKJIEHUS 3a]1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIa€MON TEMBI, MPOOJIEMBI,
pemaemMoi 3a1a4yM, BHICKa3bIBaTh MJICHM, HAIlEJICHHbIE HA TMOUCK PEIICHUs, COMOCTABIATh CBOH
CYXJIEHUS C CYKICHUSAMHU JPYTUX YYaCTHUKOB AMAIOra, OOHapyKUBaTh pa3IMyMe M CXOJCTBO
NO3HLIUH, B KOPPEKTHOU popme HOopMyTHUpOBaTh Pa3HOIIIACHS, CBOM BO3PAKCHHUS;

IPEJCTABIATh PE3YNbTaThl PELICHUs 3aJadyM, SKCIIEPHUMEHTA, UCCIEN0BaHMs, MPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMaT BBICTYIUICHHS ¢ Y4YETOM 3a4ad  Ipe3eHTAluu MU
0COOEHHOCTEH ayIUTOPHH.

Pezynamuenvle ynugepcanvhule yuedHvle 0eticmeus

Camoopaanuzayus:

COCTABIIATh IUIAH, AITOPUTM PEIICHUS 3aJaud, BBIOMpPATh CHOCOO pemeHHus ¢ y4eTom
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHpPOBATh U KOPPEKTHUPOBATh
BapUaHTHI pEIIeHUH ¢ yu€TOM HOBOM nH(pOpMaILUK.

Camokxoumponb, SMOYUOHANLHBIL UHMENNEeKM.!

BJIaJICTh HaBbIKAMM MTO3HABATEIBHON peduieKCuu KaKk 0CO3HAHMS COBEPIIAEMBIX NEHCTBUN
U MBICIUTENIBHBIX IPOLIECCOB, HX Ppe3yJbTaToOB, BIAJAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS TIPOLIECCa U pe3ysibTaTa PEelIeHUs MaTeMaTHUeCKOM 3a/1auu;

IPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NPH PEUICHUU 3a/la4d, BHOCHUTH
KOPPEKTHBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHE pe3yJbTaTa LEIHM M YCIOBUSAM, OOBSICHATH NPUYUHBI
JOCTYDKEHUSI WM HEJOCTH)KEHHs pe3yJbTaTOB JEATENbHOCTH, HAXOAWTh OLIMOKY, JaBaTb
OLIEHKY ITPHOOPETEHHOMY OIIBITY.

Coemecmuas 0esimenbHOCMb:

MOHMMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M UHAWBUAYAIbHOW PabOTHl IpU
peleHur y4eOHBIX 3ahay, NPUHUMATh LENb COBMECTHOM J€ATENbHOCTH, IUIAHUPOBAThH
OpraHu3allMi0 COBMECTHOM pPabOTHI, pacrpenensaTbh BHIbI paboT, JOrOBapHBAThCs, OOCYXAATh
MPOIIeCC U Pe3ynbTaT paboThl, 0000IIaTh MHEHUST HECKOJIBKHX JIFOJICH;

Y4acTBOBATh B TPYNMIOBBIX (opmax paboTsl (00CYXIeHHs, OOMEH MHEHUH, «MO3TOBBIC
IITYpPMBI» U HHBIE), BBINOJHATH CBOK 4YacTh pabOThl M KOOPAMHUPOBATb CBOM JEHCTBHS C
JIPYTUMH 4JI€HAMH KOMAaH/bl, OIICHWBAaTh KAaueCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT IO
KPUTEPHIM, CHOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMOJIEHCTBUS.

IIpeomemmnuie pe3ynbmamul:

IIpenmeTHble pe3ynbTaThl OCBOEHUS NIPOrpaMMBbl 110 MaTEMaTHKE Ha 0a30BOM YPOBHE Ha
YPOBHE CpelHEro o01ero o0pa3oBaHus MPEACTABICHBI B paMKaxX OTAEIbHBIX YU€OHBIX KYpCOB B
COOTBETCTBYIOLIMX Pa3JieNax MporpaMmbl 10 MaTeMaTHKe.



Conep:xxanue y4ye0OHOro npeamera

AJire0pa ¥ HA4YaJIa MATEMATHYECKOT0 AaHAJIN3A

10-12 KJIACC

Yucna u evruucnenus

Parmonanbueie yncna. OOBIKHOBEHHBIE U JIECATHYHBIC APOOH, MPOIEHTHI, OECKOHEUHBIE
nepuoguyeckue  apodu.  Apudmerndeckue omepanuMM € PalUMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YHCIOBBIX BbIpaxkeHUU. [IpumeHeHne napoOelt M MPOIEHTOB ISl PELICHHS
MPUKJIAJAHBIX 3a7a4 U3 Pa3IMYHBIX OTPACIIe 3HAHUHN U PEaTbHON KU3HHU.

JlelicTBUTENbHBIC yucia. PalmoHanbHble W UPpAlMOHAIBHBIC Yncia. ApU(pMeTHYecKHue
Olepaluu ¢ ACHCTBUTEIbHBIMU uuciaMu. [IpuOankéHHble BBIYMCICHUS, IPABUIA OKPYIJICHHUS,
NPUKUAKA U OLIEHKA Pe3yJIbTaTa BHIYMCIECHUH.

Crenenb ¢ 1nenbpiM nokasareneM. CranmapTHas GopMa 3amucy JeHCTBUTEIBHOTO YHCIa.
Hcnonp3oBanue mnoaxonsmeid ¢GopMbl 3amucH  ACUCTBUTEIBHBIX YHCEN JUIS PELICHHS
IIPAKTUYECKUX 3a7a4 U IPEICTABIICHUS JAHHbIX.

Apudmernueckuii KOpeHb HATypajgbHOW cTemeHu. JleHcTBUS C apupMeTHdecKuMHU
KOPHSIMHM HAaTypaJIbHOW CTEIICHH.

CuHyC, KOCMHYC U TaHT€HC YHUCIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHI'€HC
YHUCIIOBOT'O apryMEHTA.

Ypasnenus u nepasencmea

ToxnecTBa U TOXKIECTBEHHbIE TPEOOPA30OBAHNUS.

[IpeoOpa3oBaHue TPUTOHOMETPUUYECKUX BBIpaKeHHH. OCHOBHBIE TPUTOHOMETPUYECKUE
bOopMyIIHL.

VYpaBHeHHe, KOpeHb YypaBHeHuUsA. HepaBeHCTBO, peleHue HepaBeHCTBA. Meron
MHTEPBAJIOB.

Pemienue nemnsix U ApoOHO-pAIIMOHANBHBIX YPAaBHEHUH U HEPABEHCTB.

Pemienue nppanroHanbHbIX YpaBHEHUN U HEPABEHCTB.

PemeHne TpUroHOMETPUYECKUX YPAaBHEHUM.

IIpuMeHeHNE ypaBHEHHH W HEPABEHCTB K PELICHMIO MAaTEMATHYECKUX 3a4ad U 3a7ad U3
pa3nuyHbIX 00JacTell HaAyKH U peatbHOM KU3HU.

Dynxyuu u epaguxu

@Oynkius, crnocoObl 3amaHus  ¢yHkuuu. ['padpuk ¢ynkumu. BsaummuO o0oOpaTHBIE
GyHKINH.

OO6nactp onpeseneHuss U MHOXKeCTBO 3HaueHu# ¢pynkunu. Hymu gynkmun. [IpomexyTku
3HAKOMOCTOSIHCTBA. UETHBIC M HEUETHBIC (DYHKITUH.

CrenenHas ¢pyHKUIHMS C HaTypaJbHBIM M LENbIM Moka3aTeneMm. EE coiicTBa u rpaduk.
CgoiicTBa 1 TpadUK KOPHS N-0il CTETICHHU.

Tpuronomerpuueckass OKPYXKHOCTb, ONpEIENCHHE TPUTOHOMETPUUECKUX (YHKIUN
YHCIIOBOT'O apryMEHTA.

Hauana mamemamuueckozo ananusza

IlocnegoBaTensbHOCTH, CIOCOOBI  3aJaHUs  ITOCJENOBaTEIbHOCTEH. MOHOTOHHEIE
IOCJIEI0BATENbHOCTH. ApudmMeTnueckass U TeoMeTpHuYecKass mporpeccud. beckoHeuHO
yObIBaromas reomerpudeckas nporpeccus. CyMma 0€CKOHEUHO YOBIBAIOIICH TeOMETPHYECKOM
nporpeccur. ®dopmyna CcI0XHBIX IpOLEHTOB. Vcrosib30BaHME MPOrpeccUU Uil PELICHUs
peaJIbHBIX 3a/1a4 PUKJIIAJHOTO XapaKTepa.

MHnooicecmsa u nocuxa

MHoxecTBO, onepaiuu Haja MHokecTBamH. Jlnarpammel Ditniepa—Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOI'O almapara Jjs ONMCAHMs PEajbHBIX IPOLIECCOB U SIBIECHUM, IPU
pelleHn 3ajad U3 ApYyrux ydeOHbIX mnpenmeroB. OmpezaeneHue, TeOpeMa, CIEACTBHUE,
JI0Ka3aTeNbCTBO.

Yucna u evluucnenus

Hatypanbsble u nensle uncina. [I[pu3Haku 1e1MMOCTH LETIBbIX YACE.



CreneHb ¢ pallMoOHAIBHBIM TTOKa3atesieM. CBOMCTBA CTETICHMU.

Jlorapudm uyucna. /lecaTnyHble U HATypaIbHbIE JOTapUPMBIL.

Ypasnenus u nepaserncmea

[IpeoOpa3oBanue BeIpaKeHH, coaepxaniux jgorapudmel. [IpeodpasoBanue BeIpaKeHHIA,
COZEepXkaIMX CTENEHW C PpPANMOHANBHBIM TOKa3zareneM. lIpumepbl TpUrOHOMETPHUUYECKHX
HEPABEHCTB.

[TokazaTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA.

CucreMbl TMHEWHBIX YpaBHEHUH. PellieHre NpuKIagHbIX 3a/1a4 ¢ TOMOIIBIO CUCTEMBI
JIMHEUHBIX YPABHEHUMN.

CucreMbl 1 COBOKYITHOCTH PallHOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHMI, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTeMaTHYECKUX 3a7ad U
3a/1a4 U3 Pa3InYHBIX 00JIaCTEH HAYKW U PEATbHOW KU3HH.

Dynxyuu u epaguxu

Oynknusa.  [lepuogmueckue ¢GyHkumu. [IpoMexyTku MOHOTOHHOCTH  (DYHKIIHH.
MaxkcumMymMbl 1 MUHMUMYMbI QyHKUMU. HamOonbliee n HauMeHbllee 3HaYeHHWE (YHKLIUU Ha
IIPOMEKYTKE.

Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U TpaUKH.

[TokazaTenpHas u norapudmMudeckas PyHKIIUN, UX CBOMCTBA U TpadUKH.

Hcnonb3oBanue rpadukoB GyHKIUN A7 pelieHUs] ypaBHEHUH U IMHEHHBIX CHCTEM.

Hcnons3zoBanne rpadukoB (GYHKIUN I UCCIEIOBAHMS IMPOIECCOB M 3aBUCUMOCTEH,
KOTOpPbIE BO3HUKAIOT P PEIICHUH 3a/1a4 U3 JPYTrUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HHU.

Hauana mamemamuueckozo ananusza

HenpepoiBable pyHKIIMU. METO HHTEPBAIOB /IS PEIICHUS HEPABEHCTB.

[TpousBognas pyukmuu. ['eomerprdeckuiit 1 GU3MIECKUN CMBICI TPOU3BOTHOM.

[Tpou3BosHbIe 31MeMeHTapHBIX QYHKIUH. DOpMyIbl HAXO0XKICHHUS MPOU3BOAHON CYMMBI,
MIPOM3BEICHUS U YaCTHOTO (PYHKIIUH.

[IpumeHeHne TPOM3BOAHOM K HCCIENOBaHHWIO (YHKUMH Ha MOHOTOHHOCTH U
sKkcTpeMyMbl. HaxoxaeHre HanbopIero 1 HaMMEeHbIIEero 3HaueHus1 QyHKIIMU Ha OTPE3KeE.

IIpumeHeHne TPOU3BOAHOM ISl HAXOXACHMUS HAWIYYLIEro PEIIEHHs B INPUKIIAJHBIX
3aja4ax, JJs ONpeIesIeHUs] CKOPOCTH IMPoLecca, 3a1aHHOT0 (OpMYIIOi WU TpapuKOM.

ITepBooOpaznas. Tabnuia nepBooOpa3HbIX.

WHTerpan, ero reoMeTpuyeckuii W (PU3NUYECKH CMBICI. BbuncieHune wHTErpaiga 1o
¢dopmyne Hetorona—JIeiiOnuma.

IIPEJIMETHBIE PE3YVJIBTATHI

K xonmy obyuenus B 10-12 kiacce o0y4aromuiicss IOIYYUT CICAYIONUNE PEIMETHBIC
pe3yabTaThI:

Yucna u evruucienus:

ONEpUPOBATh MOHATUSAMH: PAllMOHAIBHOE W JIEHCTBUTENILHOE YMCIO, OOBIKHOBEHHAs U
JecaTU4YHas ApoOb, MPOLIEHTHI;

BBITIOJHATE apU(PMETHUECKUE OMNEepallud C PpPaluOHAIBHBIMH M JEHCTBUTEIbHBIMU
YHUCIIaMU;

BBITIOJHATh TMPUOMMKEHHBIE BBIYMCICHUS, HCIONB3Yys MpaBujia OKPYIJIEHHUS, JelaTh
IPUKUAKY U OLIEHKY pe3yJbTaTa BbIYMCIECHUM;

OIIepUPOBAThH MOHATHAMU: CTEIEHb C IIeJIbIM MOKa3aTeslieM, CTaHIapTHasl popMa 3arucu
JIeMCTBUTENILHOTO YHCIA, KOPEHb HATypalbHOW CTENEHH, MCIIOJIb30BaTh MOAXOIAIIYIO (opMy
3aMKUCH IEUCTBUTENBHBIX YUCEI JUIsl pEHICHUS TPAKTUYECKUX 3a/1a4 U NIPEICTABIICHUS TaHHBIX;

OIEpUpPOBaTh IOHATHUSAMU: CHUHYC, KOCHMHYC U TaHTE€HC IIPOM3BOJIBHOIO YIJIa,
MCIIOJIb30BAaTh 3alMCh IPOU3BOJIBHOIO yIJla Yyepe3 0OpaTHbIE TPUTOHOMETpUUYECKHEe QD YHKIUH.

OIEpUpPOBaTh MOHATHSAMM: HATypaJlbHOE, LEJI0€ YHCIO0, HCIOJb30BaTh IPU3HAKU
JIEITMMOCTH LIEJIBIX YUCEN, PA3JIOKEHUE YHCIIA HA IPOCThIE MHOKUTEIM ISl pELICHUS 3a]1a4;

OIIEpUPOBATh NOHATUEM: CTENEHD C PAllMOHAIBHBIM IIOKA3aTEIIEM;



OINIEpPUPOBATH MOHATHIMU: JIOTapU(PM dHcia, AECATUYHBIE U HATYpaJIbHBIE JIOTapU(pMBI.

Ypaenenus u nepasencmea:

OIIEpPUPOBAThH MOHATHAMHU: TOKAECTBO, YPaBHEHHE, HEPABEHCTBO, LIEJI0OE, pallMOHAIBHOE,
UppalMoOHAILHOE YPABHEHUE, HEPABEHCTBO, TPUTOHOMETPHUECKOE YPAaBHEHHE;

BBIOJIHATE ~ IPeoOpa3oBaHUsl  TPUIOHOMETPUYECKMX  BBIPQOXKEHMH W pelarhb
TPUTOHOMETPHUYECKUE YPAaBHEHHUS,

BBINOJIHATE IPe0OPa30BaHuUs 1IEJIbIX, pallMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKECHUH U
peaTh OCHOBHBIE THIIBI LIEBIX, PAIMOHANBHBIX M UPPALIMOHAIBHBIX YPaBHEHHUH U HEPABEHCTB;

IPUMEHATh YPaBHEHHs M HEPABEHCTBA JJIs PEIICHUs MaTeMaTUYeCKUX 3a/ad U 3ajad 13
pa3MyHbIX 00JacTeil HayKH U pealbHOM KU3HU;

MOJICJINPOBaTh pEaJbHBIC CUTYallMM Ha S3bIKe aireOpbl, COCTAaBJIATH BBIPAKECHHUS,
yYpaBHEHHsI, HEpPAaBEHCTBA II0 YCJIOBUIO 3a/a4M, HCCIEN0BaTh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM alapaTa anreopsl.

NPUMEHSATh CBOWCTBA CTENMEHU JUIsI MpeoOpa3oBaHUS BbIPAKEHUH, ONEPUPOBATH
HNOHATUSMM:  II0OKa3aTEIbHOE ypPaBHEHHWE M HEPABEHCTBO, pEIIaTh OCHOBHBIE  THIIBI
NOKa3aTeIbHBIX YPAaBHEHUN U HEPABEHCTB;

BBINOJIHATE IPE0Opa30BaHUs BBIPAKEHUM, COAEPKAIIMUX JOrapu(pMbl, OINEPHUPOBATH
NOHATUSAMH: JIOTApU(PMHUECKOE ypaBHEHHWE M HEPAaBEHCTBO, pellaTh OCHOBHBIE THIIBI
JOrapu(pMHUUECKUX YPAaBHEHUH U  HEPaBEHCTB; HaxXxOJUTh DEUIEHUs MPOCTEHIINX
TPUTOHOMETPUUYECKHX HEPABEHCTB;

OIIEpUPOBAThH MOHATUSMU: CHCTEMA JIMHEHHBIX YPaBHEHUH U €€ pelleHue, UCI0Ib30BaTh
CHCTEMY JIMHEWHBIX YpaBHEHUH JUI pelIeHns NPaKTUYECKHUX 3a/1a4;

HAaXOJUTh PEIICHUS MPOCTEUIINX CUCTEM M COBOKYITHOCTEH PAllMOHAIBHBIX YPABHEHUN U
HEPaBEHCTB;

MOJICJINPOBaTh pEaJbHbIC CUTYallMM Ha S3bIKE aireOpbl, COCTAaBJIATH BBIPAKECHHUS,
ypaBHEHHsI, HEPABEHCTBA U CUCTEMBI 110 YCIOBHUIO 3a/1a4M, UCCIIEAOBATh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM alapaTa anreopsl.

Dynxyuu u epaguxu:

OTIepUPOBATH MOHATHUAMU: (HYHKIHS, CITOCOOBI 3a7aHusl GYHKIIUH, 00JIACTh ONPECICHHS
¥ MHO>KECTBO 3Ha4eHU PYHKUUH, rpaduK QYHKIIMH, B3aUMHO 00OpaTHbIC PYHKIIUY;

ONEpPUPOBATh IMOHATUAMHU: YETHOCTb M HEUYETHOCTh (YHKLUUHU, HYIM (QYHKIHH,
POMEXYTKH 3HAKOIIOCTOSIHCTBA,

UCIOJIb30BATh TpapuKH QyHKIMH U1 pelieHns ypaBHEHUH;

CTPOUTH M YMTATh I'paUKu JTUHEHHON (DYHKIMM, KBAJAPATUYHON (PYHKIIUH, CTETIEHHON
(YHKLNU C LENbIM [TOKa3aTeleM;

UCMOJb30BaTh Tpaduku QYHKIMHA I MCCIeIOBaHUS MPOLECCOB M 3aBUCHMOCTEH TpHU
pelIeHNH 3a/a4 U3 JPYTUX Y4eOHBIX NMPEIMETOB M PEalbHOM JKU3HU, BbIpaXaTb (hopMylamu
3aBHCUMOCTH MEX/1Y BETUUUHAMH.

ONEpPUPOBATh MOHATUAMM: IepHOANUYecKass (QYHKLHUSA, IPOMEKYTKHM MOHOTOHHOCTH
(GyHKLINHU, TOYKH SKCTpeMyMa (YHKIMH, HaunOoJbIlee M HauMEHbIEe 3HAUYCHHsS (PYHKIUU Ha
IIPOMEXKYTKE, UCIIOJIb30BaTh UX JUUISl UCCIIE0BAaHUS (QYHKIIMH, 3aJaHHOH rpad)ukom;

ONEpPUPOBATh  MOHATHAMHU:  TpapuUKH  IOKa3aTeNbHOW,  JorapuMUUYECKOd U
TPUTOHOMETPUUYECKUX (PYHKLUH, n300pakaTh UX HAa KOOPAMHATHOH IJIOCKOCTU M MCIIOJIb30BaTh
JUISL PEeUICHUs] ypPaBHEHUN 1 HEPABEHCTB;

n3o0pakaTh Ha KOOPJMHATHOW IUIOCKOCTH TpauKd JMHEWHBIX YpPaBHCHHH U
UCTIOJIb30BATh MX JJIS PEIICHUS CUCTEMbI IMHEHHBIX YpaBHEHUH;

UCMOJb30BaTh Ipauku (YHKUMH OIS HUCCIEOBAaHUS IPOLECCOB M 3aBUCUMOCTEH W3
JPYruX y4eOHbIX AUCLUIUINH.

Hauana mamemamuueckozo ananusa:

ONEpPUPOBATh MOHATUSMH: ITIOCIIEOBATEILHOCTh, apu(pMeTHUECKass U TeOMeTpHUYecKas
IPOrpeccuy;



OTIepUPOBATH MOHITUAMU: OECKOHEUHO YOBIBAIOIasi FeOMETpHUEcKas Porpeccus, CyMMa
0eCKOHEUHO yOBIBAOIIEH reOMeTPUYECKOM POrPecCcHH;

3aJ1aBaTh MOCJIEI0BATEIBHOCTH PA3IMYHBIMU CIOCO0aMU;

HCIIOJIB30BaTh CBOMCTBA IOCJIENOBATEIBHOCTEN U MPOIPECCUM Ul PEIIEHUS PEAIbHBIX
3a/1a4 IPUKJIAJHOTO XapaKkrepa.

ONEpPUPOBATh  MOHATHUSAMH:  HENpepblBHAs  (YHKIMS, MPOU3BOAHAS  (YHKIIMH,
HCIIOJIb30BaTh T€OMETPUUYECKUIN U PU3NYECKUIT CMBICI TPOU3BOIHOM [Tl pellleHus 3a/1ay;

HAXOJUTh TPOU3BOJHBIC 3JEMEHTAPHBIX (PYHKUWH, BBIYUCIATH MPOU3BOIHBIE CYMMBI,
MIPOU3BEICHNUS, YaCTHOTO (PYHKIIMIA;

UCIOJb30BaTh TPOU3BOAHYIO Ui HCCIENOBaHHUA (PYHKIMH HAa MOHOTOHHOCTh U
9KCTPEMYMBI, IPUMEHSTH PE3YJIbTaThl UCCIEI0BAHUS K TOCTPOCHUIO TPa(UKOB;

HCIOJIb30BaTh IIPOU3BOJHYIO JUISl HAXOXKJIEHUS HAWIY4IIEro PEeLICHUs B IMPUKIAJHBIX, B
TOM YHCJIE COL[MATbHO-9KOHOMHUYECKHX, 3a/1a4ax;

OIEpPUPOBATH TMOHATUAMU: ITEPBOOOpa3Hasi U WHTErpaj, NOHUMAThb T'€OMETPHUECKUU U
buznyecKuit CMBICIT UHTETpaa;

HaXO/UTh MEepBOOOpA3HBIC AIIEMEHTAPHBIX (DYHKIMH, BHIUUCIATH UHTETpAI 10 GopmyIie
HrroTona—Jleionuna;

pemaTh MpUKJIAAHbIC 33Ja4d, B TOM YUCIIE COLUAIbHO-9KOHOMHUYECKOTO U (PU3HUECKOTO
Xapakrepa, CpeICTBaMH MATEMATUYECKOT0 aHAJIN3a.

Mmnoocecmea u nocuxa:

ONEPUPOBATH MOHATUSAMU: MHOKECTBO, ONIEPALIMH HAJl MHOXKECTBAMU;

HCIO0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar i OMCaHUs PeaJbHbIX IPOLECCOB
U SIBJICHU, IPU PEIICHUU 3a7a4 U3 JPYTUX y4eOHbIX MPEIMETOB;

OIIEpUPOBATh NOHATUAMU: ONPEEIICHUE, TEOPEMA, CIIEJICTBUE, JOKA3aTENbCTBO.

I'eomeTpust

10-12 KJIACC

IIpamvie u niockocmu 6 npocmpancmee

OcHOBHBIE IOHSTHSI cTepeoMeTpUr. Touka, psimasi, INIOCKOCTb, TpocTpaHcTBO. [ToHsTHE
00 aKkCHOMaTHYeCKOM MOCTPOEHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX.

B3aumHoe pacnosioskeHne NpsSMbIX B IPOCTPAHCTBE: NEpECEKaroIIMecs, NapalieIbHble U
cKpemuBampmuecss npsamsle. llapannenbHOCT NOpPAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
napajuleJbHblE MpsSMbIE B IMPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX MPSAMBIX, NapajuIeIbHOCTD
OpsMOM M IIJIOCKOCTH. YTJbl C COHANpPAaBICHHBIMA CTOPOHAMM, YrOJl MEXIY HIpPSIMBIMH B
npoctpaHcTBe.  [lapannenbHOCTh  IJIOCKOCTEW:  MAapajUIedbHbIE  IUIOCKOCTH,  CBOMCTBA
napajuleNIbHBIX TiockocTel. [IpocTeiimme npocTpaHCTBEHHBIE (GUTYPHI HA MIIOCKOCTH: TETPAdID,
KyO, mapauieNenuries], IOCTPOSHHE CeUCHHI.

[lepneHuKynIsIpHOCTh MNPSMOM W  IUIOCKOCTH: IEPIEHIUKYJISPHBIE MpsIMBIE B
IPOCTPAHCTBE, MpsAMbIE NapauIeIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPU3HAK
MNEePIECHANKYJISIPHOCTH TIPAMOM M IUIOCKOCTH, TeopemMa O MpsIMON NEepPHEeHAUKYISIPHON
IJIOCKOCTH. YTIIbI B IPOCTPAHCTBE: YrOJl MEXKIY IPSIMOM U INUIOCKOCTBIO, ABYIPAHHBIM yIoJl,
JMHENHBIN Yroj JABYrpaHHOro yria. llepnenaukyisp u HakJIOHHBIC: PACCTOSIHUE OT TOYKH 10
IUIOCKOCTH, PAacCTOSHHUE OT TMpPSIMOH 10 IUIOCKOCTH, MPOEKIHs (UTypbl Ha IUIOCKOCTD.
[leprieHANMKYASIPHOCTD TJIIOCKOCTEN: MPU3HAK MEPIEHAUKYISIPHOCTH ABYX IUIOcKocTel. Teopema
0 TPEX NEPIECHAUKYIIAPaX.

Mmuozoepannuxu

[lonsiTHE MHOIOIpDaHHUKA, OCHOBHBIE D3JIEMEHTbl MHOIOIPDAHHHUKA, BBINYKIbIE H
HEBBIITYKJIbIE MHOTOTPAHHUKH, Pa3BEPTKA MHOTOrpaHHMKa. [Ipu3ma: n-yroiapHas npusma, rpaHu
U OCHOBaHMS MPHU3MBI, MIPsIMasi U HAKJIOHHAS MIPU3MbI, OOKOBasi ¥ MOJHAS IIOBEPXHOCTh PU3MBI.
[Tapannenenunen, NpsAMOYTroJIbHBIN Napajuiesienunen u ero cBoiicta. [lupamuaa: n-yroiapHas
nupamMpia, TPaHU W OCHOBaHHME MUPAMUIbI, OOKOBas M IMOJHAs TOBEPXHOCTh IHPAMHJIBI,
NpaBUJbHAas W YCEUEHHas MHUpPaMUJA. OJEMEHThl Mpu3Mbl W nupamuabl. lIpaBunbHbIE
MHOTOIPAHHUKHU: TIOHSITHE MPaBUIBHOTO MHOTOTPAaHHUKA, MPAaBHIIbHAS MPU3Ma M MpaBUIIbHAs



nupaMu/ia, MpaBuiIbHAsE TPEYTobHASI TMpaMKia U MpaBUWIbHBIN TeTpadap, Ky0. Ilpencrasnenue
O TMPaBWIbHBIX MHOTOTPAHHUKAX: OKTadJlp, MoAEKa’Ap W uKocadap. CedeHus NpU3MBI U
ApPaMUJBL.

CuMMeTpHst B NIPOCTPAHCTBE: CUMMETPUSl OTHOCUTENIBHO TOYKH, MPSMOW, IUIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B IUpaMUax, NapajuieJenuIe ax, IpaBUJIbHbBIX MHOTOTPaHHUKAX.

Brruucrienue 31eMeHTOB MHOTOTpPaHHHUKOB: péOpa, nuaroHanu, yrisl. [Tnomans 6okoBoi
MOBEPXHOCTH M TOJHOW MOBEPXHOCTH MPSMOW MNPHU3MBbI, IUIONIAb OCHOBAHWH, TEOpeMa O
OOKOBOW TMOBEPXHOCTH MpsAMOM mpu3Mel. [lmomans OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH
MPaBUJIILHON THUPAMHJIBI, T€OpeMa O IUIOMAaAn yced€HHOW mupamuabl. [loHsTHe 00 00BEME.
O0BEM TUpPaMHUIBL, TPU3MBIL.

[TogoOubie Tema B mpocTtpaHcTBe. COOTHOIICHUS MEXKIY IUIOMIAASIMH MOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TEIl.

Tena spawenus

[unuuapuyeckass MOBEPXHOCTb, OO0pa3ylolue HWIMHAPUYECKOH IOBEPXHOCTH, OCh
HWIMHJIPUYECKON moBepxHOCTU. Llunuuap: ocHoBaHMs U OOKOBasi MOBEPXHOCTh, 00pa3yromas u
0Cb, TIOIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTH.

Konunyeckass moBepxHOCTh, 00pa3yroliue KOHMYECKON MOBEPXHOCTH, OCh U BEpUIMHA
KOHMUYECKOW moBepxHOCTH. KOHyC: OCHOBaHHMEe W BeplinMHa, oOpasyiomias ¥ OCb, IUIONIAJIb
OOKOBOW W TIOJTHOW TMOBEPXHOCTH. YCEUEHHBIH KOHYC: OOpa3yroliue W BBICOTA, OCHOBAHHUS U
OOKOBast MOBEPXHOCTD.

Cdepa u map: ueHTp, paauyc, AMAMETp, IUIOIMA[L MoBepxHOCTU cdepbl. B3anmmuoe
pacnomoxkeHue cepbl U MI0CKOCTH, KacaTelbHas TNIOCKOCTh K cdepe, mIomaasb cepsl.

N300paxenue Ten BpalleHUs Ha MI0CKOCTU. Pa3BépTka MUIMHIpa U KOHYCA.

KoMOuHanmu Ten BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, ONHCAHHBIA OKOJIO
cdepsl, cdepa, BOUCaHHAS] B MHOTOI'PAaHHUK, WIH TEJIO BPALLECHUS.

[Tonstne 00 o0béme. OcHOBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00 o00BEMe
MPSIMOYTOJIBHOTO Tapajienenunena u cieAcTBus u3 He€. OO0béM 1munuHapa, kKoHyca. O0BEM
Iapa v Iiomaab chepsbl.

[TogoOubie Tema B mpocTtpaHcTBe. COOTHOIICHUS MEXKIY IUIOMIAASIMH MOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TEIl.

Ceuenust mwiuMHApa (mapauleIbHO M TMEPHEHAUKYSIPHO OCH), CEUeHHUs KOHyca
(mapasuienbHOe OCHOBAHHIO M IPOXO/AAIIee Yepe3 BepIINHY), CEUCHHS 11apa.

Bexmopul u koopounamul 6 npocmpancmee

Bektop Ha mimockocth u B mpocTpaHcTBe. CoKe€HHWE M BBIYMTAHHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. PaszmokeHue BeKTopa MO TpPEM HEKOMIUIAHAPHBIM BEKTOPAM.
[IpaBuno nmapajurenenunena. Pemenne 3agad, CBA3aHHBIX C IPUMEHEHUEM NPAaBWII JNEUCTBUH C
BekTOpaMHu. lIpsiMoyronpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHATel BEKTOpA.
[Ipocreiimue 3amaun B KOOpAMHATaX. YTod Mexay BekTopamu. CKalspHOE NpPOU3BEACHHE
BEKTOpPOB. BbIUKClIeHHME YIIIOB MEXIYy NPSAMBIMU M IUIOCKOCTSIMHU. KOOpAMHATHO-BEKTOPHBIN
METO/]] IIPY PELLIEHUU T€OMETPUUECKHX 3a]1a4.

IIPEJIMETHBIE PE3YVJIBTATHI

K konmy o0yuenus B 10-12 kiacce oOyJarouiuiics MOJYYUT CICIYIONIUE MPEIMETHBIE
pe3yabTaThI:

OTIepUPOBATh MOHATUAMU: TOUKA, IPSIMasi, MIIOCKOCTh;

MNPUMCHATH aKCUOMBI CTCPCOMCTPHUU U CIICACTBUA U3 HUX NPU PCUHICHUH T'COMCTPUUCCKHUX
3ajady;

OIIEpUPOBATh IOHATHAMH. IAPaICABHOCTE U IEPHEHAUKYIIPHOCTh MPSIMBIX U
IIIOCKOCTEH;

KJIACCU(UIIUPOBATH B3AMMHOE PACIIONIOKEHUE MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE;

ONEpUPOBaTh MOHSTHUSIMU: JIBYTPaHHBIA yroyl, TpaHU [ABYIPAHHOTO YyIia, pedpo
JBYI'PAHHOIO YIJIa, IMHEMHBIA YrOJl ABYTPAaHHOIO YIUIA, IPajyCHas Mepa ABYTPAaHHOTIO yIia;



ONEpUPOBATh MOHATUSMHU: MHOTOTPAHHUK, BBIMYKJIBIH U HEBBIMYKIIBIII MHOTOIpaHHUK,
AJIEMEHTHI MHOTOTPAaHHUKA, TIPABUIIBLHBI MHOTOTPaHHUK;

pacrno3HaBaThb OCHOBHBIE BHJbl MHOTOTPAHHUKOB (MHpaMuia, Ipu3Ma, IpSIMOYTOJIbHBIHI
napasuienenune, Kyo);

KJlacCU(UIUPOBAaTh MHOTOTPAHHUKH, BBIOMpass OCHOBaHHUS I KiaccU(UKAINK
(BBIMTYKJIBIE ¥ HEBBINYKJIBIE MHOTOTPAaHHUKH, NPAaBHIbHBIE MHOTOTPAaHHUKH, TMPSMbIE U
HAKJIOHHBIE IPU3MBI, TapalIeNIeUIIE bl );

OTIEPUPOBATH OHATUSMHU: CEKYIIAsl MJIOCKOCTh, CEUEHUE MHOTOTPAHHUKOB;

OOBSACHATH MPUHIUIIBI IOCTPOCHUSI CEYCHHUI, NCTIONIB3YSl METO/I CIIEIIOB;

CTPOUTH CEUYCHUS MHOTOTPAaHHUKOB METOJOM CJIEIOB, BHITIOIHATH (BRIHOCHBIC) TJIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (PUTYP: BUJl CBEPXY, COOKY, CHU3Y;

pemarh 3aJa4d Ha HAXOXKIACHHE T'E€OMETPHUYECKMX BEIMYMH M0 o0pasiaM Ui
IropuT™MaM, NPUMEHSS HW3BECTHHIE AHATUTHYECKHE METONAbl MpPU PELIEHUH CTaHIApTHBIX
MaTEeMATHYECKUX 3a7a4 Ha BBIUYMCICHHE PACCTOSHHUNA MEXAY ABYMS TOYKAMH, OT TOYKU IO
IPSIMOM, OT TOYKHU 10 TUIOCKOCTH, MEXK1Y CKPEIMBAIOIIUMUCS TPSIMbBIMU;

pemiath 3aJa4d Ha HAxXOXKIACHHE TEOMETPHUYECKMX BEIMYMH M0 o0pasiaM Wi
QIropuT™MaM, MPUMEHSS HU3BECTHHIE AHATUTHYECKHE METOJbl MpPU PELIEHUH CTaHIApTHBIX
MaTEeMATHYECKUX 3a7a4 Ha BBIYHCICHHE YTJIOB MEXAY CKPEIIUBAIOIIUMUCS MPSIMBIMH, MEXKITY
IPSIMOM U TJIOCKOCTBIO, MEXAY TUIOCKOCTSIMH, IBYTPAHHBIX YIJIOB;

BBIYUCIIATH O0OBEMBI U TUTOMIAIA TIOBEPXHOCTEH MHOTOTPAaHHUKOB (MIPU3Ma, MUPAMUIA) C
npUMEeHEeHHeM (OpMyJl, BBIYUCISTH COOTHOILIEHUS MEXIY IUIOMAISIMH TOBEPXHOCTEMH,
00BbEMaMu TOAOOHBIX MHOTOI'PAaHHUKOB;

ONEpUPOBATh MOHATHSMH: CHUMMETpPUS B MPOCTPAHCTBE, ILEHTP, OCb M IUIOCKOCTb
CUMMETPUH, IICHTP, OCh U TIOCKOCTh CHMMETPHUU (DUTYPBL;

U3BJIEKaTh, MPEOOPA30BBIBATh U MHTEPIPETUPOBATH HH(GOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTprUecKux GUTrypax, MpeJCTaBICHHYIO Ha YepTek,aX U PUCYHKAX;

NPUMEHITh TeoMeTpuyeckue (akThl ISl pelIeHusT CTePeOMEeTPUYECKUX 3ajad,
MPEIOJIaTaf0IINX HECKOIBKO IIaroB PEUICHUS, €CIIM YCIOBUS NMPUMEHEHUS 3a/laHbl B SBHOU
dopme;

MPUMEHSTHh MPOCTEUIINE MPOTPAMMHEIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAITMOHHBIC
CUCTEMBI IPU PELICHUU CTEPEOMETPUUECKHX 3a/1aY;

MPUBOJUTL TMPUMEPHl MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH B TPUPOAE U IKHU3HH,
pacrno3HaBaTh MPOSIBICHNE 3aKOHOB T€OMETPUHU B UCKYCCTBE;

MPUMEHSITh MOJTYYCHHBIC 3HAHUS Ha MPAKTHUKE: aHAIM3UPOBATH PEallbHbIC CUTYAIlMH H
OPUMEHSTh M3yYEHHbIE TIOHATUS B TIIpollecce IOMCKAa  pEIIeHHs] MaTeMaTH4YecKu
c(hOpMyIUPOBAHHON MPOOIEMBI, MOJCIUPOBATh PEANbHBIC CUTYallMd Ha S3BIKE TCOMETPHH,
HCCJIEIOBATh MOCTPOEHHBIE MOJENIU C HCIOJb30BAaHHEM I€OMETPUUECKHUX MOHSITHH M TEOpeM,
anmapara aireOpsbl, pemarh MPaKTUIECKUe 3a1a4H, CBI3aHHBIC C HAXOXKICHHEM F€OMETPUIECKIX
BEJIMUHH.

OTIepUPOBATH MOHSTUSIMU: [WTHHIPAYECKast MOBEPXHOCTb, o0pasyromue
WIMHIPUYECKON OBEPXHOCTH, IIMIIMHAP, KOHUYECKasi TOBEPXHOCTh, 00pa3yrolue KOHUIEeCKON
MOBEPXHOCTH, KOHYC, cheprudeckasi TOBEPXHOCTH;

pacrmo3HaBaTh Telia BpanieHus (UInHAp, KOHYC, cdepa u map);

OOBSICHSITH CIIOCOOBI TTOTYYCHHUS TEJ BPAICHHUS;

KJ1acCU(UIUPOBATh B3aUMHOE PACIONIOKEeHUE CPEPHI U IMITOCKOCTH;

OTIepUPOBATH TOHITUSMHU: MIAPOBON CETMEHT, OCHOBAHHWE CETMEHTA, BBICOTA CEIrMEHTA,
IapOBOH CJIOM, OCHOBaHUE IAPOBOTO CII0S, BBICOTA IAPOBOTO CJIOS, IIAPOBOM CEKTOP;

BBIYUCIIATH OOBEMBI U TUIOMIAU TMOBEPXHOCTEH TEN BpAIllEHHUs, T€OMETPUIECKUX Tell C
npuMeHeHueM Gopmyi;

OTIepUPOBATh TOHATHUSMHU: MHOTOTPAHHHK, BIIMCAHHBIM B c(epy M OMUCAHHBIA OKOJIO
cdepsl, cdepa, BOUCaHHAS] B MHOTOT'PaHHUK WJIN TEJIO BpallleHUs;



BBIUHCIISATh COOTHOILIEHUS MEXIY IUIOIIAIsIMU MOBEPXHOCTEH M 00BEMaMHU IMOJAOOHBIX
TE;

n300paxaTh H3ydaemble (PUTYpbl OT PYKM U C HPUMEHEHHEM MPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB;

BBITIOJTHATH (BRIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB IIPOCTHIX O0BEMHBIX PUTYD: BU
CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TEJl BPAIICHUS;

U3BJIEKaTh, HHTEPIIPETUPOBATh U MPEOOPa30BbIBATh HHGOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKux GUTypax, MPeJCTaBICHHYIO Ha YePTek,aX U PHCYHKAX;

OTIepUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIONTHSATE JICHCTBUS CIOXKEHUS BEKTOPOB, BEIYUTAHHS BEKTOPOB M YMHOXKECHHS BEKTOPa
Ha YHCI0, OOBSICHATH, KAKUMHU CBONCTBAMM OHHU 00JIaJa0T;

MPUMEHSITH IPaBUIIO TTapalIeIeIHUIIe a;

ONEepUPOBATh MOHATUSAMU: JEKAPTOBBI KOOPIWHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, Yroll MEXIy BEKTOpPaMH, CKaIsIpPHOE
MPOU3BEICHNE BEKTOPOB, KOJJTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI;

HaxOJUTh CyMMY BEKTOPOB U MPOM3BEJICHUE BEKTOPA HA YUCIIO, YTOJI MEXIY BEKTOpaMH,
CKaJISIpHOE MPOM3BE/ICHUE, PACKIaIbIBATh BEKTOP MO IBYM HEKOJUIMHEAPHBIM BEKTOPAM;

3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IMHAT;

NPUMEHTh TeoMeTpuyeckue (akThl ISl pelIeHusT CTepeOMEeTpPUYECKUX —3ajad,
MPEANOIararoMX HECKOJIbKO IIaroB PEIICHHs, €CIU YCJIOBHsS MPUMEHEHHMs 3a/laHbl B SIBHOU
dopme;

pemaTh IpoCcTeHIIne TeOMETPUYECKUE 3a/1a4l HAa IPUMEHEHHUE BEKTOPHO-KOOPIMHATHOTO
METO/1a;

pemiath 3aadd Ha J0Ka3aTelbCTBO MATEMATHUYECKUX OTHOIICHWH W HaXOXICHHE
FeOMETPUUYECKUX BEJIMYHMH MO o0pas3laM WM alropuTMam, MIPUMEHsISl U3BECTHBIE METOJIbl IpU
pEIICHUH CTaHAaPTHBIX MaTEMaTUYECKUX 3a]1aY;

MPUMEHSTh MPOCTEHIINE MPOTrPaAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAI[MOHHBIE
CHUCTEMBI MPU PELICHUU CTEPEOMETPUUECKUX 3a]1aY;

MPUBOJIUTL TPUMEPHl MaTeMaTHYEeCKHMX 3aKOHOMEpPHOCTEH B TMPUPOAE U HKU3HH,
pacrno3HaBaTh IPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE;

MPUMEHSTh MOJIY4YeHHbIE 3HAHUS Ha MPaKTHUKE: aHAIM3UPOBATh pealibHble CUTYallUd U
NPUMEHATh U3Y4YEHHBbIE TMOHATHUS B  IMIPOLIECCE IIOMCKA  PEIICHUS  MaTeMaTH4YeCKU
chopMyIMpPOBaHHON MPOOJIEMBI, MOJIEIUPOBATh pealbHbIE CUTYallud Ha fA3bIKE T'€OMETPUH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENU C HMCHOJb30BAaHUEM I€OMETPUUYECKUX TOHITHI U TEOpEM,
anmnapara anredpsbl, pelarh MpakTHYecKue 3a7a4uu, CBI3aHHbIE C HAXOKIECHUEM IeOMETPUUYECKIX
BEJIMYKH.

BeposiTHOCTB M CTaTHCTHKA.

10-12 kaacce

[IpencraBienue AaHHBIX C MOMOLIBI0 Tabnui U guarpamm. Cpeanee apudmernyeckoe,
MeAraHa, HauOOJNIbIliee W HAWMEHbBIEE 3HAYCHHUs, pa3Max, ITUCHEepCUs | CTaHAapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB.

CrnyuaiiHble SKCIIEPUMEHTHI (OTBITHI) W CIyYaillHbIE COOBITHS. DJIEMEHTapHBIE COOBITHS
(ucxomer). BeposaTHocTh citydaitHOTO COOBITHS. BiIM30CTh 4acTOTHI M BEPOSTHOCTH COOBITHH.
CrnyualiHbIe OTBITHI C PABHOBO3MOKHBIMH DJIEMEHTAPHBIMHU COOBITHIME. BeposTHOCTH COOBITHI
B OIBITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITHUSIMHU.

Omnepanyu HaJ COOBITUSIMH: TIepeceyeHre, 00beAMHEHUE, POTUBOIIOIOKHBIE COOBITHS.
Huarpammsl Ditnepa. @opmyna CoKEHUS BEPOSITHOCTEM.

VYcnoBHas BEPOATHOCTh. Y MHOKEHHUE BEPOSITHOCTEN. [epeBo ciydailHOro 3KCIEpUMEHTA.
®dopmyna moaHOM BeposTHOCTH. He3aBrucruMbie COOBITHSI.

KomOunatopaoe npasusio ymHoxenus. [lepectanoBku u akropuan. Yucno coueTaHui.
Tpeyronbauk [lackans. @opmyna 6mHOMa HhtoTOHA.



bunapubIii ciydaliHBIN ONBIT (MCTIBITAHKE), yCTIEX U Heynada. HezaBucuMeble NCTIBITaHUS.
Cepust HE3aBHCHUMBIX HCIBITAHUNH [0 miepBoro ycnexa. Cepusi HE3aBUCUMBIX HCHBITAHUN
bepnynnu.

CnyuaitHas BenuunHa. Pacnpenenenue BeposiTHocTed. JluarpamMma pacnpenesieHus.
[Tpumeps! pacnpeeneHuii, B TOM 4Hciie, FEOMETpHUUEecKoe 1 OMHOMHAIIBHOE.

UucnoBble XapakTEPUCTUKU CIYYalHBIX BEJIMYMH: MaTeMaTH4YeCKOE OXKUJIaHUE,
JUCIIEPCHUS U CTAHIAPTHOE OTKJIOHEHME. [[prumepsl MpuMeHEeHNsI MaTEMaTUYECKOTO OXKUIAHUS, B
TOM 4YHCIIE B 3ajJayaX U3 TOBCEIHEBHOH >XW3HU. MareMaTH4ecKoe OXHUIaHWe OWHAPHOM
CIy4YallHOM  BENMYMHBI. MaremMaTHyeckoe OXHUJAHUE CYMMBI  CIy4alHBIX  BEJMYHH.
MaremaTrueckoe 0XKHUIaHUEe U JUCIIEPCHS T€OMETPUIECKOT0 U OMHOMHUAIBHOTO PaCIpeIeIICHHIA.

3aKkoH OOJBIIMX YUCENT U €ro PoJib B HAayKe, MpHUpoe U o0ImecTBe. BRIOOpOUYHBIN METO
HCCIIEIOBAHU .

[IpuMepsl HENPEPBIBHBIX CIy4YalHbIX BeIW4MH. [IoHATHE O MIIOTHOCTH pacupenereHusl.
3ajmauu, TPUBOASAIIME K HOpMajdbHOMY pacnpeeneHuto. [loHsTHe 0 HOpPMallbHOM
pacipeneeHnH.

IIPEJIMETHBIE PE3VJIBTATHI

K xonny obyuenus B 10-12 kiacce o0y4aromuiicss IOIYYUT CICAYIOUINE PEIMETHBIC
pe3yNIbTaThI:

YUTATh U CTPOUTH TAOJHIIBI U TUATPAMMBIL;

ONEpUpPOBaTh MOHATUSIMU: cpeAHee apudmMeThyeckoe, MeauWaHa, HauOoblee,
HauMEHbIIIEE 3HAUEHHUE, pa3Max MacCHUBa YHCIOBBIX IaHHBIX;

OTEpUPOBATh TOHATUSMU: CIy4alHBIH JKCIEPUMEHT (OIBIT) U CIydyallHOE COOBITHE,
3IIEMEHTAPHOE COOBITHE (RJIIEMEHTAPHBIN MCXO0J) CIYyYaiiHOTO OIbITA, HAXOAUTHh BEPOSITHOCTU B
OTbITaX C PABHOBO3MOXXHBIMH CIy4allHBIMU COOBITHSIMH, HaXOJUTh U CPAaBHUBATh BEPOSTHOCTU
COOBITHI B M3YYEHHBIX CIYyYalHBIX KCIIEPUMEHTAX;

HaxOJUTh U (POPMYIHUPOBATH COOBITHSA: MEepeceueHrne U 00beIMHEHNE JaHHBIX COOBITHH,
COOBITHE, TPOTUBOMOJIOKHOE JTaHHOMY COOBITHIO, TOJB30BATHCA IUarpaMMamMu Oiinepa u
bopMyII0i CITOKEHHS BEPOSITHOCTEH MPHU PEIICHHUH 3a7a4;

ONEpPUPOBATH TOHATHIMM: YCIOBHAs BEPOSTHOCTb, HE3aBUCHUMBIE COOBITHS, HAaXOAWUTh
BEPOSATHOCTH C TOMOUIBIO TIPaBUIIa YMHOKEHHS, C TIOMOILBIO JIepeBa CIy4yaifHOTO OIBITA;

MPUMEHSATH KOMOMHATOPHOE MPABMIIO YMHOKEHUS TIPU PEIICHUH 3a/1a4;

ONEpUPOBATh MOHATUSIMH: HCIbITAHHE, HE3aBUCHMbIE HCIBITAHUS, CEpUs HCIBITAHUM,
ycrex M HeyJauda, HaXxOJUTh BEPOSTHOCTH COOBITMH B CEpUU HE3aBHCHUMBIX HCIIBITAHUH 10
MIEPBOTO yCIieXxa, HAaXOIUTh BEPOSTHOCTH COOBITHI B CepuM HCTbITaHnui beprymu;

OIEpUpPOBaTh MOHATHSAMM: CllydyaiiHas BEJIWYMHA, pAaclpeAciieHue BEpOSTHOCTEH,
Juarpamma pacipeieneHus..

CPaBHUBATH BEPOSTHOCTH 3HAYECHUU CIIy4allHOM BEIWYMHBI 110 PACIPEACICHUI0 WIH C
MOMOIUIBIO AHArpaMM;

OIEpUpPOBaTh IOHATHEM MAaTEMaTUYECKOTO OXKUAAHMS, IPUBOAUTH IPUMEPHI, Kak
NPUMEHSIETCd MaTEMaTHYeCKOe OXHUAAHHUE CIy4YalHOW BEIMYMHBI HAaXOIUTh MaTeMaTH4eCKOe
OKHJaHUE T10 JAHHOMY PACIIPEAEICHUIO;

MMETh MPEJCTABICHNE O 3aKOHE OOJBIINX YHCET;

UMETh NPEJCTABIEHNE O HOPMaJIbHOM paclpeaeIeHUN.



TeMaTuueckoe IJIAHUPOBAHHE ¢ YKA3AHUEM KOJIUYECTBA YaC0B, OTBOAUMbBIX HA OCBOCHUE KaXKI0H TeMbI

HaunmenoBanue pa3nenoB u Tem

Kojluuecmeo 4acoe

10 knacc (36 Hexenb)

11 kaacc (36 Heenb)

12 knacc (36 Hexenb)
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Pazgen 1. Agaredopa um Havaja
aHaJINn3a

MHoxecTBa  palMOHANBHBIX U
JEHCTBUTENBHBIX YUCEel.
PanmonaneHbie ypaBHEHUs u
HEpPaBEHCTBA

12

Oynkiuu U rpaduku. CTeneHb ¢
LIEJIBIM MOKa3aTeIeM

Apudmerndeckuii  KOpeHb  n—OH
CTEIIECHU. Hppanuonanbusie
YpaBHEHHUsI U HEPABEHCTBA

12

Dopmyisl TPUTOHOMETPHH.
TpuroHomerpuieckue ypaBHEHUs

16

[TocnemoBaTenbHOCTH U TIPOTPECCHH

[ToBTOpenue, 0600IIEeHNE,
CHCTeMaTHu3alus 3HaHu!

CreneHn C palMOHAIBHBIM
II0KAa3aTEeJIEM.

[TokazaTenpHas GyHKIHS.
IToka3zaTenbHble YpaBHEHUSA u
HEPaBEHCTBA

10

Jlorapudmuueckas QyHKIUS.
Jlorapumuueckue ypaBHEHUS U
HEpaBEHCTBA

10

Tpuronomerpuueckue GyHKIUU U
ux rpa¢uku. Tpuronomerpuyeckue
HEPaBEHCTBA




IIpousBoaHas. I[Ipumenenue
MPOU3BOAHOMN

20

12

WNHTerpai u ero NpuMeHEHHUs

CucreMbl ypaBHEHHI

10

oo

HatypanbHble U 1ieble uncna

[ToBTOpEHwUe, o0o0mienue,
cucTeMaTH3allis 3HaHUI

16

10
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0 (NN ©
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Pa3nea 2. I'eomerpust

BBenenue B crepeoMeTpuio

IIpsimMble u IJIOCKOCTH B
IIPOCTPAHCTBE. [TapannenbHOCTD
IPSIMBIX U IJIOCKOCTEN

10

[TepieHAMKYASIPHOCTH
TIOCKOCTEMN

IpsAMBIX H

10

Vil MEXY
IUIOCKOCTSIMU

IpsAMBIMHA n

MHoOrorpanHuKu

(o)}

\S}

A

O6bEMBI MHOTOIPaHHUKOB

[ToBTOpEeHME: ceueHus, PacCTOSHUS
U YTJIbI

Tena Bpamenus

OOBEMEI TENT

Bekropsl m
IIPOCTPAHCTBE

KOOPAWHATBI B

[ToBTOpeHwME, 0000mIeHme u
cUucTeMaTH3allis 3HaHUI

Pa3zpen 3. BepositHOCTH ) |
CTAaTHCTHKA.

[IpencraBneHne TaHHBIX U
oImucaTenabHas CTaTUCTUKA

CityyaiiHble ONIBITHI U CITy4aliHbIE
COOBITHSI, OIIBITHI C
PaBHOBO3MOKHBIMHU




SJIEMECHTApPHBIMU UCXOJaMU

Onepauuu Hajl COOBITUSIMH,
CJIOKEHUE BEPOSITHOCTEH

VYcnoBHas BEpOSTHOCTb, IEPEBO
CIIy9aifHOTO OIbITa, (hopmyIa
MOJTHON BEPOATHOCTH U
HE3aBHCHUMOCTh COOBITUHN

DeMeHTbl KOMOWHATOPUKH

Cepun MOCJIeI0BAaTEIbHBIX
WCTIBITAHUU

Ciyyaiinbie
pacrnpeeseHus

BCJIIMYHHBI n

[ToBTOpEHME, 000011IeHNE,
CHCTeMaTHu3alus 3HaHu!

Maremarnueckoe
CIIy4allHOM BEIUYHHBI

OKHIaHUE

Hucnepcus u CTaHJIapTHOE
OTKJIOHCHME CIIy4alHOW BEJINYUHBI

3aKkoH 0ONBIIHUX YUCE

HenpepoiBHbie CIIy4JaitHbIe
BEJIMYMHBI (pacrpe/iesieHus)

HopmanibHOE pacnpeneneHue

[ToBTOpEHME, 00001IeHHE u
CUCTEMaTU3alus 3HaHUI
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108

54

24

30

54

72

36
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