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[TpoekT paboueil mporpaMMbl Mo ydeOHOMY TpeaMeTy «MaremaTtukay (yriayOa€HHbBIN
ypoBeHb) (mpeamerHas obnacte «MaremaTnka U MHGOpPMATHKa») (Jajee COOTBETCTBEHHO -
IporpaMMa o MaTeéMaTUKe, MaTeMaTHKa) BKJIKOYAET MOSICHUTEIbHYIO 3aIIUCKY, COACpKaHUE
00y4eHus, IUIAaHUPYEMBIE PE3YJIbTaThl OCBOCHHUS ITPOIrPAMMBI I10 MATEMATHUKE.

[losicHuTenpHas 3amucKa OTpaXkaeT OOLIME LENM M 33JaYd HU3Y4EHHs] MaTEeMaTHKH,
XapaKTEPUCTUKY MCHUXOJOTUYECKUX MPEANOCHIIOK K € U3yUYEHHUI0 00Y4arolUMUCs, MECTO B
CTPYKType yueOHOro IjaHa, a TaKKe IMOAXOAbl K OTOOpY conIepiKaHUs, K OIpeneeHHI0
IUTAHUPYEMBIX PE3yJIbTAaTOB U K CTPYKTYpE TEMATHUECKOIO TUIAHUPOBAHMUSL.

Copepxanrie 00y4eHHs paCKpbIBaeT COJIEpKaTENbHbBIC JIMHUU, KOTOPbIE MPEeJIaratoTcs
JUIsL 0053aTEILHOTO N3YUEHHS B KAKIOM KJIacCe Ha YPOBHE CPEIHETO 001Iero 0Opa3oBaHusl.

[Inanupyemble pe3ynbTaTbl OCBOECHHS NPOrpaMMbl II0 MaTEMaTHKE BKJIHOYArOT
JMYHOCTHBIC, METAIPEAMETHBIC PE3yJIbTaThl 32 BECh MEPHOJ] OOYUCHHUsI HA YPOBHE CPEIHEro
obmiero oOpa3oBaHus, a TaK)Ke NPEAMETHBIC JOCTMXKEHUS OOYYaroIIerocs: 3a Ka)Iblid rof
00yJeHUsI.

[TosicuuTenbHas 3amUCKa.

[IporpamMMa mo MmaTtemaTuike YriayOJaEHHOrO ypOBHS ISl OOyYaroIIMXCS Ha YpOBHE
cpenHero odiero oopasoBanus pazpadotana Ha ocHoBe PI'OC COO ¢ yuéToM COBPEMEHHBIX
MHUPOBBIX TpPeOOBaHMU, NMPEABABISEMBIX K MaTEMaTHYeCKOMY OOpa3oBaHMIO, W TPAAMLIUI
poccuiickoro oOpa3oBanusa. Peanmm3anus mporpamMmbl [0 MaTeMaTHKE OOecreduBaeT
OBJIaJICHUE KJIHOYEBBIMU KOMIIETEHIUSIMHU, COCTABJISIOLUIMMH OCHOBY JUISI CaMOpa3BUTUS U
HETPEPHIBHOTO  O0pa3oBaHMsl,  LEJIOCTHOCTb  OOMIEKYJIBTYpPHOTO,  JHYHOCTHOTO U
MO3HABATEIILHOTO PA3BUTHS TIUYHOCTH 00YYarOIINXCS.

B mporpamme mo MareMaTHKe YYTEHBI MU U TOJIOKEHHUS KOHIICTILUU DPa3BUTHUS
MaTeMaTuueckoro odpazoBanus B Poccuiickoit denepanuu. Marematuueckoe oOpa3oBaHHe
JIOJDKHO peliath 3agady oOecreueHUs: HEeOOXOAMMOTo CTpaHe 4Hcia O00ydJaroImxcs,
MaTeMaThyecKas MOoAroTOBKa KOTOPHIX ObLIa OBl JOCTATOYHA Ui MPOJIOJDKEHUST 00pa30BaHUs
[0 pa3jIMyYHbIM HaIlpaBJICHUSM, BKIIOYas NPENOJaBaHWE MaTEeMAaTUKH, MaTeMaTH4eCKHe
uccienoBanus, padbory B chepe HHOOPMAIMOHHBIX TEXHOJOTHH M APYrHX, a TakkKe
oOecrieyeHus Uil KakJOro OOydYarollerocs BO3MOXKHOCTH JIOCTH)KEHUS MaTeMaTH4ecKOou
MOJIFOTOBKU B COOTBETCTBUH C HEOOXOJUMBIM eMy ypoBHeM. Ha perienue 3Tux 3aau HalieJeHa
nporpaMma o MaTeMaTHKe YTrayOoJIE€HHOTO YPOBHS.

Heo6xonuMopcTh MareMaTHdeckod MOJArOTOBKHM OOYCIIOBIIEHA OOYCIIOBJIEHO
POCTOM YHCJIa CIIELIUATIBHOCTEN, CBSI3aHHBIX C HENIOCPEACTBEHHBIM IPUMEHEHUEM MAaTEMATUKU
(B cthepe SKOHOMHUKH, OH3HECE, TEXHOJOTMYECKHX OOJIACTSIX, TYMAaHHUTapHBIX cdepax).
KonuuectBo oOydaromuecsi, Uisi KOTOPbIX MaTéMaThKa CTaHOBHUTCA (YyHJIaMEHTOM
00pa3zoBaHus, IUIAHUPYIONIMX 3aHUMAThCS TBOPUYECKOW W HCCIIENOBATEILCKOW pPabOTOM B
o0nmacTu MareMaTUKH, HWHQPOPMATUKH, (U3MKU, DSKOHOMHUKM U B Jpyrux o0nacrsx,
YBEJIMYUBAETCS, B TOM YHCJIE C y4E€TOM OOydYaromMXcs, KOMY MaTeMaThKa HY)XHa JUIs
UCIIOJIb30BaHUs B MPO(ECcCHsiX, He CBI3aHHBIX HEMOCPEICTBEHHO C HEH.

[TpuknaaHas 3HaUUMOCTh MaTEMATUKU O0YCIIOBJIEHA TEM, UTO €€ MPEeIMETOM SIBIISIOTCS
byHaaMeHTalbHbIE CTPYKTYPbI HAIlIETO MUPA: IPOCTPAHCTBEHHBIE (POPMBI U KOJTMUECTBEHHbIE
OTHOILIEHHs, (YHKUMOHAJIbHBIE 3aBUCUMOCTH W KaTETOPUHM HEONPEJEeNeHHOCTH, OT
MPOCTEHIINX, YCBAaWBA€MbIX B HEMOCPEICTBEHHOM OIIBITE, JI0 JOCTAaTOYHO CJOXHBIX,
HEOOXOMUMBIX JJI pPa3BUTUS HAYYHbIX M TEXHOJOTMYecKHX wujae. be3 KOHKpeTHbIX
MaTeMaTUYeCKUX 3HAHUM 3aTpyJHEHO MOHWMaHUE MPUHIUIIOB YCTPOWCTBA M UCIIOJIb30BAHUS
COBPEMEHHOM TEXHHKHU, BOCIPHUATHE M HHTEpHpeTanus pa3HooOpa3HOM COIUaIbHOM,



SKOHOMUYECKOW,  TOJUTHYECKOW  umHpopMamuu,  ManodDPeKkTuBHA  IOBCEIHEBHAS
NpakTU4ecKas JAedaTeNbHOCTh. Bo MHoOrux cdepax mnpodeccHoHanIbHOW JeATeIIbHOCTH
TpeOYIOTCS yMEHHUS BBINOJHATH PACUETHI, COCTABIATH AITOPUTMBI, MPUMEHATH (POPMYIIBL,
OPOBOJIUTH T€OMETPUUYECKHE W3MEPEHUsT U  IOCTPOCHHUS, YHWTaTh, 0OpadaThIBaTh,
UHTEPIPETHPOBATh M IMPEACTABIATh MH()OPMAIMIO B BHUJE TAOIUIl, AUAarpaMM U Tpa(HKOB,
MOHUMATh BEPOSTHOCTHBIN XapakTep CIy4alHbIX COOBITHIA.

OAHOBpEMEHHO C paclIupeHueM cdep NPUMEHEHUS MaTeMaTHKH B COBPEMEHHOM
oOmectBe Bc€ Oosiee BaKHBIM ~ CTAHOBUTCS MAaTEMAaTHMUECKUW CTUIb  MBIIUICHUS,
MPOSIBIISIOLIUICS B ONpe/IeIEHHBIX YMCTBEHHBIX HaBbIKax. B mpoliecce u3yueHuss MaTeMaTuKu
B apceHas NpUEMOB U METOOB MBIIUICHUS YEJIOBEKA €CTECTBEHHBIM 0Opa30M BKIIFOUAIOTCS
WHAYKIHS ¥ JIeTyKIHs, 0000IMIeHIEe M KOHKPETHU3AIMS, aHAIU3 U CUHTE3, KJIacCU(UKALHS H
cucreMaTu3anus, abcTparupoBanue u anajaorus. OOBEKTH MATEMaTUYECKUX YMO3AKITIOUSHHH,
npaBUila HMX KOHCTPYMPOBAHHS PACKPHIBAIOT MEXaHU3M JIOTMYECKHX IOCTPOCHHIA,
CIOCOOCTBYIOT BbIpaOOTKEe yMeHUs (hOpMyJIMPOBaTh, 0OOCHOBBIBATH U JI0KA3bIBAThH CYXKICHMUS,
TEM caMbiM (POPMHUPYIOT JOTHMYECKHH CTWJIb MbIIUICHUS. Benymas poib MPHHAIICKUT
MaTeMaTuke B (POPMUPOBAHUU ANTOPUTMHUYECKON KOMITOHEHTHI MBIIUICHHUS U BOCHUTAHHUH
YMEHHI JeWCTBOBaTh IO 33JaHHBIM QJITOPUTMaM, COBEPIICHCTBOBAaTh W3BECTHBIE W
KOHCTPYHpPOBaTh HOBbIE. B mporecce pemieHus 3aiad - OCHOBBI U OpraHU3alMd y4eOHOH
JeSITeTPHOCTH Ha YpOKaxX MaTeMaTHKH - Pa3BHBAIOTCS TBOpYECKas W MPHUKIATHAs CTOPOHBI
MBIIICHHSL.

OO0yuenue maremaTtvke Ja€T BO3MOXKHOCTH DPa3BHBaTh y OOYYAOIIMXCA TOYHYIO,
paloHaIbHYI0 U THPOPMATUBHYIO peUb, YMEHUE OTOMPATh HanOoJee MOIXOSIINE SI3bIKOBbIC,
CUMBOJIMYECKUE, TpadUyecKue CpelcTBa MJs BBIPAKEHUS CYXKIEGHUH M HArISJAHOTO HX
MPEICTaBICHHUS.

Heo0xo1uMbIM KOMIIOHEHTOM OOIIIeH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAaHHUH SIBIISETCS
o01iee 3HaKOMCTBO C METO/IaMHU TO3HAHUS JACWCTBUTEIHHOCTH, IPEJCTABICHUE O MPEAMETE U
METO/IE MaTeMaTHKH, €ro OTIUYHAX OT METOJOB €CTECTBEHHBIX M T'YMAaHHWTapHBIX HayK, 00
0COOEHHOCTSIX TPUMEHEHHUSI MaTEeMAaTUKH IS PEHICHHS HAayYHBIX W TPUKIATHBIX 3ajad.
MaremaTtnueckoe 00pa3oBaHHE BHOCHUT CBOW BKJIaJ B (OPMUPOBAHME OOIIEH KYyJIbTYpHI
YeNoBeKa.

M3yuenne MareMaTHKH CIIOCOOCTBYET 3CTETHMYECKOMY BOCIUTAHHIO YEJIOBEKa,
NOHUMAHMIO KpacoThl W U3ALIECTBA MaTeMaTHMUYECKUX PACCyKACHUH, BOCHPUATHUIO
reoMeTpruuecKux (hopM, yCBOCHHUIO UJIed CHMMETPUH.

[TpuoputeTHbiMH 1enssMU 00yueHHst MaTemaTuke B 10-11 kmaccax Ha yriayOiéHHOM
YPOBHE TIPOIOJDKAIOT OCTABATHCS:

dbopMHUpoBaHHE IICHTPATBHBIX MAaTEeMATUYECKUX TOHATHH (YUCIIO, BEJIWYHHA,
reoMerpuueckas (Qurypa, nepeMeHHas, BEpPOSTHOCTb, (YHKIIMS, MPOU3BOJHAs, WHTErpai),
00eCTIeYnBarOIINX TPEEMCTBEHHOCTh W TEPCIIEKTUBHOCTH MaTEeMaTHYEeCKOTO 00pa30BaHUs
o0yJaromuxcs;

MOJIBEICHNE 00YYaIOUINXCs Ha JIOCTYITHOM JUI HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTeMaTHKU U OKPYXAIOIIEero MUpa, MOHUMAHUIO MAaTEMAaTUKHU KaK 4acTH OOLIEH KyJIbTypbl
4eJI0BEYECTBA,;

pa3BUTHE UWHTEJUIEKTyaJIbHBIX W TBOPYECKHUX CHOCOOHOCTEH  oOywaromuxcs,
MO3HABATEIEHOW aKTHBHOCTH, WCCIIEOBATEIIbCKUX YMEHUH, KPUTUYHOCTH MBIIUICHHS,
MHTEpeca K U3YUYEeHHIO MaTEMAaTHKH;

dbopmupoBaHre  (QYHKIMOHAIBHOH  MaTEeMaTH4YeCKOH  TIPaMOTHOCTH:  YMEHHS



pacro3HaBaTh MaTeMaTHYECKHE acleKThl B peabHBIX )KU3HEHHBIX CUTYalUSIX U IPU U3yYEHUH
OpPYTHX  y4eOHBIX MTPEIMETOB, TMPOSIBICHHUS 3aBUCUMOCTEH H  3aKOHOMEPHOCTEH,
(GbopMyITUpPOBaTh WX Ha SI3BIKE MATEMATUKH U CO37aBaTh MAaTEMaTHIECKUE MOJICIIN, TPUMEHSTh
OCBOCHHBIM MaTEMaTHYECKUM ammapar s pPElICHUsS MPaKTUKO-OPUEHTHPOBAHHBIX 3ajiad,
WHTEPIPETUPOBATH U OIICHUBATH MOJYYCHHBIC PE3YIbTaThI.

OCHOBHBIMHU JIMHHSIMHU coJiepkaHuss matemaTuku B 10-11 kmaccax yriy6néHHOTO
ypoBHS ABISOTCA:  «Yucna v BeIYMCIEHUN», «Anredpa» («Anredpandeckie BhIPAXKECHUSY,
«YpaBHeHUSI U HepaBeHCTBa»), «Hauama wmaremartuyeckoro aHanuza», «l'eoMeTpus»
(«'eomeTrpuyeckue QUIypbl U UX CBOHCTBa», «M3MepeHHE TeOMETPUUYECKUX BEITUUHMHY),
«BeposiTHOCT M CTaTHUCTHKa». JlaHHbIE JMHUU Pa3BUBAIOTCS MAapaUIeNIbHO, KaXJas B
COOTBETCTBUH C COOCTBEHHOM JIOTMKOW, OIHAKO HE HE3aBUCHMO OJIHA OT APYroi, a B TECHOM
KOHTaKTe W B3auMoJieicTBUU. Kpome 3TOoro, mx OOBEIUHSET JIOTUYECKasi COCTaBJISIONIAs,
TPAAUIIMOHHO TPUCYIAsi MaTeMaTUKE M IPOHU3BIBAIOLIAST BCE MaTEeMaTHYECKHUE KYpChl U
conepxatenpHbie uHUU. CdopmynupoBanHoe Bo DPI'OC COO TtpeboBaHHE «YMEHHE
OTIepUPOBATh MOHITUSIMHU: ONPEEICHNUEe, aKCUOMa, TeopeMa, CIeICTBUE, CBOMCTBO, MPU3HAK,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE (DOPMYIHPOBKH, yMeHHE GOpMylIHpoBaTh oOpaTHOE U
MPOTUBOIMOJIOKHOE YTBEPXKJIEHUE, MPUBOJUTH NPUMEPHl M KOHTPIPHUMEPHI, HCIOIH30BAThH
METO/I MaTeMaTU4YeCKON WHIYKIIUU, TPOBOIUThH JOKA3aTEIbHBIE PACCYKICHUS MPU PEIICHUH
3a/1a4, OIEHUBATH JIOTHYECKYIO MPABUIBHOCTh PACCYKJIECHUI» OTHOCHUTCS KO BCEM yUEOHBIM
Kypcam, a GopMHpOBaHUE JIOTHUECKUX YMEHUN PaCTIPEIeNIIeTCs 110 BCEM rojilaM O0y4YeHHS Ha
YPOBHE CPEIHET0 00IIero 00pa3oBaHMUsL.

B cootBerctBHM ¢ ®I'OC COO MareMaTuka sBISETCS 0053aTEILHBIM IIPEIMETOM Ha
JaHHOM YpOBHE oOpa3zoBanus. Hacrosiieil mporpaMmmoii Mo MaTreMaTuke mpeaycMaTpuBaeTcs
u3ydeHue yuebHoro npeamera «MaremMaTHKa» B paMKax TpEX y4eOHBIX KypcoB: «Anredpa u
Hayajga MaTeMaTHYecKoro aHammuza», «l'eomerpus», «BeposSTHOCTh U  CTaTUCTHKAX.
DopMupOBaHUE JIOTMUECKUX YMEHUHN OCYILECTBIISETCS Ha MPOTSHXKEHUU BCEX JIET 00yYEeHUs Ha
YpOBHE CpeaHero o01iero o0pa3oBaHusl, a JJIEMEHTHI JIOTHKH BKJIIOYAIOTCS B COJIEPKAHUE BCEX
Ha3BaHHBIX BBIIIE YYEOHBIX KYPCOB.

OO6miee 9nCiIO YacoB, peKOMEHAOBAHHBIX JIJIsi U3yUYEeHUs] MaTeMaTuku - 544 gaca: B 10
KJacce - 272 yaca (8 yacoB B Heenio), B 11 kimacce - 272 yaca (8 yacoB B HEJIEINIO).

[Inanupyemble pe3yabTaTbl OCBOCHHUS ITPOrpaMMBbI [10 MAaTEMATHUKE HA YPOBHE CPETHETO
o011ero o0pa3oBaHus.

B pesynbrare m3ydeHHs MaTeMaTUKH Ha YPOBHE CpPEAHETO OOIIEro OOpa30BaHUS Y
oOyuatotierocst 6yayT c(hopMUPOBAHbI CIIEAYIONINE JUYHOCTHBIE PE3YIbTAThI:

1) TPaKIaHCKOTO BOCTIUTAHHUS:

c(hOPMHUPOBAHHOCTh TPAKJIAHCKOM TMO3UIIMU OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUMCKOTO OOIIECTBA, MPEICTABIEHNE O MAaTEMAaTUUYECKIUX OCHOBAaX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH, MPOIEAYP TPaXTAHCKOTO OOIIECTBa
(BBIOOpPBI, OIIPOCHI U APYTO€), YMEHUE B3aUMOJACHCTBOBATh C COIMAIILHBIMU WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAUYCHUEM;

2) NaTPUOTHUYECKOTO BOCTIUTAHUS:

c(hOpPMHUPOBAHHOCTH POCCUICKOM Tpak1aHCKON UACHTUYHOCTH, YBRXKEHHUS K IPOLILIIOMY
W HACTOSIIIIEMY POCCHHCKOW MaTeMaTUKH, IIEHHOCTHOE OTHOIICHHE K JOCTHKECHUSIM
POCCUICKHUX MAaT€MaTUKOB M POCCHICKOW MATEMATHYECKOW IIKOJIbI, MCIOJIb30BAHUE ATHUX
JIOCTMDKCHHUH B APYTUX HAyKaX, TEXHOJIOTHX, cpepax SKOHOMHUKH;

3) JTyXOBHO-HPABCTBEHHOT'O BOCITUTAHMUS:



OCO3HAaHME JYXOBHBIX IIEHHOCTEH pPOCCHICKOrO Hapona, c(HOopMHUPOBaHHOCTH
HPAaBCTBEHHOTO  CO3HAHHS, JTHYECKOTO TMOBEJCHHS, CBS3aHHOIO C MPAKTHUYECKUM
MPUMEHEHHUEM JIOCTIKEHUN HAYKU U JICATeIbHOCTHI0 YU4EHOT0, OCO3HAHUE JTMYHOTO BKJIAJA B
MOCTPOCHUE YCTOMYHUBOTO OYAYyIIETo;

4) 3CTETUYCCKOTO BOCITUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYAs OCTCTUKY MaTEeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ad, pEIICHUH, pacCyKIACHUH, BOCIPUUMYUBOCTH K
MaTeMaTHYECKUM aclieKTaM pa3IMYHbIX BUIOB UCKYCCTBA;

5) (U3UYIECKOTO BOCTIUTAHUS:

C(OPMHPOBAHHOCTh YMEHHsI NPUMEHSITh MaTeMaTHUCCKHE 3HAHUS B HHTEpecax
3I0pOBOTO M 0€30MacHOro oOpasza KU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0POBBIO
(3mopoBoe nuTaHue, cOATAaHCHPOBAHHBINA PEKHUM 3aHSATHI U OTIbIXA, PETyJIsIpHas Gu3nuecKas
AKTUBHOCTH), PU3NIECKOE COBEPIICHCTBOBAHUE MIPH 3aHSATUSX CIIOPTHBHO- 03I0POBUTEIIBHOMN
NeSITeTTbHOCTBIO;

6) TPY/ZOBOTO BOCIIUTAHHMS:

TOTOBHOCTh K TPYIY, OCO3HAHUE IEHHOCTH TPYIOJIIOOHS, MHTEPEC K Pa3IMYHbIM
cdepam npodeccHoHaTBHOM IEATEILHOCTH, CBSI3aHHBIM C MATEMATHKOW U €€ MPHIIOKEHHUSIMH,
YMEHHE COBEpIIATh OCO3HAHHBIN BEIOODP Oyaymiei mpodecCuu 1 peain30BbIBaTh COOCTBEHHBIC
JKU3HCHHBIC ITUIAHBI, TOTOBHOCTh W CIIOCOOHOCTh K MaTEMaTHYECKOMY OOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHUHM BCEH J>KM3HW, TOTOBHOCTh K aKTHBHOMY Y4YacTHIO B
PEIICHUH MTPAKTHIECKHUX 33729 MaTeMAaTHUECKOM HAIPaBICHHOCTH;

7) 9KOJIOTUYECKOTO BOCITUTAHUS:

C(OPMHPOBAHHOCTh IKOJIOTUYECKON KYJIbTYPbI, TIOHUMAHHUE BIUSHHS COIMAIBHO-
SKOHOMHYECKUX IPOIECCOB HAa COCTOSHHE MPHPOJHOW W COIMAIBLHOW Cpeibl, OCO3HAHUE
rI00abHOTO ~ XapakTepa 9SKOJIOTMYECKMX MpoOJeM, OpUEHTAlMs Ha [PUMCHCHHE
MaTeMaTHYECKUX 3HAHUH JUIS PEIICHHS 3314 B 00JIACTH OKPYKAOIICH CpeJibl, TNIAHUPOBAHHE
MOCTYITKOB M OI[EHKH WX BO3MOXKHBIX ITOCIICJICTBUH JIJISi OKPYKAOIIEH CPEeIbI;

8) [IEHHOCTH HAYYHOTO MO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBCHHOM MPAKTHKH, TOHUMAaHUE MaTEMATHUECKOW HAyKH Kak C(epsl
YeJI0BEUYCCKOM JICATSILHOCTH, ITAIOB €€ Pa3BUTHUS U 3HAYUMOCTH TSl PA3BUTHS [IUBIITU3AIHIH,
OBJIQJICHUE SI3bIKOM MATEMAaTHKH U MAaTeMaTHUYECKOW KYJIBTYpOH KaK CPEJCTBOM ITO3HAHUS
MHUpa, TOTOBHOCTh OCYIIECTBJIATh TPOCKTHYKD W HCCICIOBATENBbCKYIO JIEATEILHOCTD
WH/IMBUYAlILHO U B TPYIIIIE.

B pesynbrare m3ydeHus MaTeMaTHKU Ha YPOBHE CpeIHEro oOiiero oOpa3oBaHUS Yy
obyyaromierocs 6yayT copMupoBaHbl TO3HABATENIbHBIE YHUBEpPCAIbHbBIE YU€OHbBIE IEHCTBUS,
KOMMYHHKATHBHbBIC YHHUBEPCAJIbHBIC YUeOHbBIC ICHCTBHUSA, PETYISTHBHBIC YHHUBEPCAIbHBIC
yueOHbIC ACHCTBHSI, COBMECTHAS JICATEITIBHOCTD.

VY obyyarorierocst 0yayT cOpMUPOBAHBI CIEAYIOIIHE 0a30BbIe TOTUYECKUE JIEHCTBHS
KaK 4acTh TIO3HABATEIIbHBIX YHUBEPCAbHBIX YUCOHBIX JCHCTBUI:

BBISIBIIATh U XapaKTEPU30BaTh CYIIECCTBCHHBIC MPU3HAKA MATEMAaTHYECKUX OOBEKTOB,
MOHATUH, OTHOWICHHH MEXKAY TMOHATHIMHU, (DOPMYIUPOBATH ONPEACICHUS TOHATHIA,
YCTaHABIIMBATh CYIICCTBCHHBIN MNMPH3HAK KIacCH(HUKAIMU, OCHOBAaHUS JJIsi OOOOIICHUS M
CPaBHEHHSI, KpUTEPHUHU TTPOBOJIMMOTO aHAITN3A;

BOCIIPHHUMATH, (OPMYIHPOBATh M MPEOOPA30BBIBATH CYKICHUS: YTBEPIUTEIbHBIC U
OTpHIIATEIIbHBIC, SMHIUYHBIC, YACTHBIC U OOIITUE, YCIIOBHBIC,



BBISIBJISITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOpEUns B pakTax,
JMAHHBIX, HAOMIONEHUSX W YTBEPKICHUSX, TMpeAsaraTb KPUTEPUU ISl BBISBICHHS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JIeNIaTh BBIBOJBI C MCIIOJIb30BAaHHEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX M MHIYKTUBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUSHUH 110 aHAJIOTHH;

MIPOBOAUTH CAMOCTOSITENIBHO JI0Ka3aTeIbCTBA MATEMAaTHYECKUX YTBEPKACHUN (IIpSIMbIe
U OT INPOTUBHOTO), BBICTPAWBATh apryMEHTAIUIO, MPUBOJIUTH MPUMEPHI U KOHTPIPUMEDHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYXKACHHSI U BHIBOJIBI;

BBIOMpaATh CroOco0 perieHuss yueOHOW 3agaud (CpaBHHUBAaTh HECKOJIBKO BapHUaHTOB
pemieHus, BbIOMpaTh HambOoyiee MOAXOAALUIMA € YYETOM CaMOCTOSATENIBHO BBIJCICHHBIX
KPUTEPUEB).

VY obyuaromerocss OynyT chOpMUPOBAHBI CIEAYIOIIHE 0a30BbIC HCCIEAOBATEIHCKUE
JIeMCTBUS KaK YacTh MO3HABATEIbHBIX YHUBEPCATIBHBIX YUCOHBIX AEHCTBHIA:

UCIIOJIb30BaTh  BOINPOCHI  KaK  HCCIENOBATENbCKUM  MHCTPYMEHT  IO3HAHUA,
dbopMynupoBaTh BOIMPOCH], (UKCHUPYIOIIUME MPOTUBOpEUYHE, MpodiIeMy, YCTaHABIMBATH
HCKOMO€ U JJaHHO€, POPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE;

MPOBOAUTHh CAMOCTOSATEIBHO CIJIAHUPOBAHHBIA HKCIEPUMEHT, HWCCIEIOBAHHUE I10
YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa, SIBICHUS, MPOIECCa, BBIIBICHUIO
3aBHCUMOCTEHN MEXly 00BEKTaMH, SIBICHUSMH, TPOIIECCAMH;

CaMOCTOSITENTLHO ~ (DOpMYJIHpOBaTh OOOOINEHWUS ¥ BBIBOJIBI IO  pe3yJbTaTam
NPOBENEHHOTO HAONIOJCHUS, WCCICAOBAHUS, OIEHUBATH JIOCTOBEPHOCTh MOJYYEHHBIX
pe3yJbTaTOB, BHIBOJIOB U 000OIICHHIA;

MIPOTrHO3UPOBATH BO3MOXKHOE pPa3BUTHE MPOLIECCa, & TAKKE BBIIBUTATh MPEANOI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

VY oOyuaromerocst 6yayt chopMupoBaHbl yMeHUs paboTath ¢ nH(OpMalKen Kak 4acTh
MO3HABATEJIbHBIX YHUBEPCATbHBIX YUEOHBIX JCHCTBHIA:

BBISIBIISITH 1e(DUIIUTH HH()OPMAIINH, JaHHBIX, HEOOXOAUMBIX JUIsI OTBETA Ha BOIIPOC U
JUTSL PEeUIeHHUs 3a71a4u;

BBIOMpaTh WHGOPMAIMIO W3 HWCTOYHUKOB pPA3MYHBIX THUIIOB, AaHAJIM3UPOBATH,
CHCTEMATH3MpPOBATh M HWHTEPIPETHPOBATh WHGOPMAIMIO PA3IUYHBIX BHIOB H  (HOpM
MPEJICTaBICHHUS,

CTPYKTYypUpOBaTh UHGOpPMAIMIO, TPEACTaBIATH €€ B pa3IUYHbIX (opmax,
WLTIOCTPUPOBATH TpaduuecKH;

OLIEHUBAaTh HaJI&KHOCTh HMH(OpPMAIMM IO CaMOCTOSITENbHO C(HOPMYIUPOBAHHBIM
KPUTEPHUSIM.

Y  oOyuwatomerocs OyayT chOpMUpOBaHBI yMEHHUS  OOIIEHMS Kak  4acTh
KOMMYHHKATHBHBIX YHUBEPCAITBHBIX YUCOHBIX JEHCTBHIA:

BOCTIPUHUMATH U (OPMYIIMPOBATH CYXICHUSI B COOTBETCTBUH C YCIOBHSIMHU H IEIISIMHU
o011eHus, SICHO, TOYHO, IPAMOTHO BBIpaXaTh CBOIO TOYKY 3pEHHS] B YCTHBIX M NMHUChMEHHBIX
TEKCTaxX, JaBaTh IMOSCHEHHS MO XOAY pEeUIeHHS 3a7a4yd, KOMMEHTHUPOBATh MOJYYECHHBIH
pe3ysbTar;

B X0JIe 00CYKJIeHH 3a]]aBaTh BOIIPOCHI IO CYIIECTBY 00CYXIaeMOI TeMBbI, TPOOJIEMBI,
pemaeMoii 3a7auu, BEICKa3bIBaTh WICH, HAIlCICHHBIE HA TTOWCK PEIICHUs, COMTOCTABISATH CBOH
CYXJICHUS C CY’)KJICHUSIMH JIPYTUX YUYACTHUKOB JHajiora, 00HApYKUBaTh pa3iIMune M CXOJCTBO
MIO3HIINH, B KOPPEKTHOU popme (HOpMyTHpPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

MPEJCTAaBIATh PE3YIBTAThI PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEIOBAHMS, TIPOCKTA,



CaMOCTOSITENIbHO BbIOMpaTh (opmar BBICTYIUIEHUS C Y4YETOM 3aJady MpPE3eHTAlUUd HU
0COOEHHOCTEH ayTUTOPHH.

Y olyuatomierocsi OyayT chOpMUPOBAHBI YMEHHs CaMOOPraHU3alUKd KaK dYacTh
PETYJISATHBHBIX YHUBEPCAJIbHBIX YUEOHBIX JICHCTBHIA:

COCTABIIATH IUIAH, aJITOPUTM pEIICHUS 33Ja4H, BEIOMPATh CIOCO0 PEHICHUS C y4ETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh
BapHaHTHI pEUICHUH ¢ y4€TOM HOBOM HH(OPMALIUY.

Y oOyuaromerocss OyayT cGOpMUPOBAHBI yMEHHUS CAMOKOHTPOJISI Kak 4acTh
PEryJIATUBHBIX YHUBEPCAJIbHBIX YUEOHBIX ACHCTBUIA:

BJIAJIETh HAaBBIKAMU I[I03HABATEJIbHOM pE(IEKCUM KaK OCO3HAHUS COBEPIIAEMBIX
JIeMCTBUI M MBICTUTEIBHBIX MIPOIIECCOB, UX PE3YIBTATOB, BIIA/IETh CIIOCOOAMU CaMOIIPOBEPKH,
CaMOKOHTPOJIS TIPOLIECCa U pe3yabTaTa PEUICHNUsI MaTeMaTHUECKON 3a/1auu;

MPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPU PELICHUU 3a7ayd, BHOCHTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOATEILCTB, JAHHBIX, HAWJCHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE pe3ylbTaTa IeId U YCJIOBUSAM, OOBICHATH MPUUYHHBI
JOCTHKEHUSI WIM HEJOCTHXKEHUS Pe3yabTaTOB JEATEIbHOCTH, HAaXOIUTh OLIMOKY, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

VY obyuatomierocst 0yayT cOopMHUpPOBaHBI yMEHUSI COBMECTHOM ESTETLHOCTH:

MMOHUMATh M HCIIOJIb30BaTh MPEHMYILECTBA KOMAaHIHON 1 HHIUBUIYaJIbHON PabOThI IPU
pemeHnn y4eOHBIX 3ajad, NPUHUMATH [eJb COBMECTHOW JEATENbHOCTH, IUIAHUPOBATH
OpraHHU3aIMI0 COBMECTHOM pabOoThI, paclpeensaTh BUAbl padoT, TOroBapUBaThCs, 0OCYKAATh
MPOLIECC U PE3YNIbTAT paboThl, 000011aTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBATh B IPYMIOBLIX (popmax padoThl (00Cyx)aeHHs, 0OMEH MHEHUH, «MO3TOBbBIE
HITYPMBI» U WHBIE), BBINOIHITH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOU JECHCTBHS C
IpYTMMH YJIEHAMU KOMAaH[Ibl, OLICHMBATh KAayeCTBO CBOET0 BKJIaJa B OOIIMIA MPOAYKT MO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

[IpenMeTHble pe3ynbTaThl OCBOEHHUS (eaepalibHOM pabouell mporpamMmbsl IO
MaTeMaTHKe TPEICTABICHBI MO0 roJaM OOyYeHHUS B paMKaxX OTIEIBHBIX YYeOHBIX KYpCOB B
COOTBETCTBYIOIINX Pa3J/ieiax HACTOAIICH MPOTPaMMBI.

Pabouas mporpamMma yueGHOro Kypca «Anredpa M Hadaiga MaTeMaTHYECKOTro
aHan3a.
[TosicHuTenbHas 3anucka.

VY4eOHbIil Kypc «Anredpa ¥ Hayala MaTeMaTUYECKOTO aHAJIN3a» SIBISIETCS OAHUM M3
HanOoJiee 3HAUYMMBIX B MPOTPAMME CPEAHEro OO0Iero oOpa3oBaHMs, MOCKOJBKY, C OIHOM
CTOPOHBI, OH O0€CIeYrBaeT WHCTPYMEHTAJIbHYIO 0a3y IUIsi M3y4YeHHsI BCEX €CTECTBEHHO-
HAYYHBIX KYpCOB, a C APYroi CTOPOHBI, (POPMHUPYET JIOTHUECKOE U aOCTPAKTHOE MBIILICHHE
o0yyaromuxcst Ha YpOBHE, HEOOXOIUMOM Uil OCBOEHHUS MH(POPMATUKH, OOIIECTBO3HAHMS,
UCTOPUHU, CJOBECHOCTH W JPYI'MX JUCHMIUIMH. B pamkax paHHoro ydeOHOro Kypca
oOyyaroluecsi OBJIAJIEBAIOT YHMBEPCAJIBHBIM S3BIKOM COBPEMEHHOW HayKH, KOTopas
(bopMynHUpyeT CBOM TOCTHKEHHS B MaTeMaTHUECKOH (opme.

VYdeOHbIi Kypc anreOphl 1 Hadal MaTeMAaTHIECKOTO aHaJIi3a 3aKIaJbIBaeT OCHOBY IS
YCIICITHOTO OBJIAJICHUSI 3aKOHAMH (U3WKWA, XUMHH, OHOJOTHH, TMOHWMAaHHS OCHOBHBIX
TEH/ICHIMA Pa3BUTHS YKOHOMHKH W OOIIECTBEHHOH XM3HH, MO3BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX MU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO HCIIONB30BaTh WX JIJIS



JNanbHEHIero o0pa3oBaHUs M B TIOBCEAHEBHON >KuM3HU. OBnazeHue aOCTPaKTHBIMH H
JOTUYECKH CTPOTUMH KOHCTPYKLHSMH anreOpbl U MaTEeMaTHYECKOTO aHaliu3a pPa3BUBAET
YMEHME HaXOJIUTh 3aKOHOMEPHOCTH, 00OOCHOBBIBATh UCTUHHOCTD, JOKa3bIBaTh YTBEPIKICHUS C
NOMOIIBI0 HMHAYKIMA H  PAacCyXJaTh JEAYKTHBHO, HCIOJB30BaTh 000OIIEHHE U
KOHKPETHU3aIMI0, a0CTparupoBaHUE M aHAIOTHIO, (OPMHUPYET KPEaTHBHOE M KPHUTUYECKOE
MBIIUICHHE.

B xone usydenus yuebHoOro Kypca «Anredpa ¥ Hayalla MaTeMaTHYECKOTO aHAIIU3a»
oOyJaroliuecs: MoJIy4aloT HOBBIM ONBIT PElICHUs MPHUKIAJHBIX 3a/a4, CaMOCTOSTEIbLHOTO
MOCTPOCHUS MaTEMaTHUYECKUX MOJENeN peabHBbIX CUTYaIUil, UHTepPHpEeTallii MOJTYYEeHHbIX
pelIeHni, 3HAKOMSATCS ¢ IPUMEpPaMU MaTEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE, HAYKE U
HCKYCCTBE, C BBIJIAIOLIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

Y4eOHbIil Kypc 00J1a/1aeT BOCIUTATEIBHBIM ITOTEHITMAIOM, KOTOPBIA pearnu3yercs Kak
yepe3 yueOHBIN MaTepua, CliocoOCTBYIOMUI (OPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS, TAK
U uepe3 crneuuuky yueOHOM NesTeNIbHOCTH, TpeOyolel NpoA0KUTEIbHON KOHIICHTPAIUH
BHUMAaHUs, CaMOCTOSITEIbHOCTH, AaKKYpaTHOCTH W OTBETCTBEHHOCTH 3a IMOJIyYEHHBIH
pe3yInbTar.

B ocHoBe MeToanku 0oO0ydeHus anredpe u HavyajgaM MaTeMaTH4YeCKOro aHallu3a JIeKUT
JeSTeIbHOCTHBIN PUHLUI O0yYEHUSI.

B crpykrype yuebOHOro kypca «Airedbpa M Hayajlla MaT€MaTH4YECKOrO AaHAIU3a»
BbIJIEJICHBI CIIEYIOIIUE COJEPIKATEIbHO-METOIUYECKUE JIMHUU: «YUHuclla U BBIUUCICHUS,
«DyHKINHU U TpapuKm», «YpaBHEHHS U HEPABEHCTBa», «Hadana MaTeMaTn4eckoro aHajimsay,
«MHOkecTBa U JIOTHKa». Bce OCHOBHBIE COAEPKATENBHO - METOJUYECKUE JTMHUH U3Y4alOTCS
Ha MPOTSHKEHHUH JIBYX JIET 00y4eHHsI Ha YPOBHE CPEIHEro o0IIero o0pa3oBaHusl, €CTECTBEHHO
JOTIONHSISL APYT JApyra M TMOCTENEHHO HACHIASCh HOBBIMHU TEeMaMH M pazfenaMu. JlaHHBII
yueOHBI KypC SBISETCSI MHTETPATUBHBIM, MOCKOJBKY OOBEAMHSET B cele coJlepikaHue
HECKOJIbKUX MaTeMaTW4YeCKUX JHUCUUIUIMH, TaKUuX Kak anredpa, TPUTOHOMETpHS,
MaTeMaTUYeCKUN aHallu3, TEOpUs MHOXKECTB, MaTeMaTHuecKas Jioruka u apyrue. [1o mepe Toro
KaK oOyuvarolyecsl OBJIaZieBalOT BcE Oojiee IMHMPOKMM MaTeMaTUYeCKUM annapaTroM, Yy HUX
NoCJe0BaTeNbHO (POPMHUPYETCS U COBEPIIEHCTBYETCS YMEHHE CTPOUTH MAaTEMaTHYECKYIO
MOJIeJIb PEAIbHOM CUTYaIH, IPUMEHATh 3HAHUS, TOJTYYEHHbIE IPU U3y4EeHUH y4eOHOro Kypca,
JUI PELICHUs CaMOCTOSITENIbHO CQOPMYJIMPOBAHHOW MaTeMaTHMYeCKOW 3aJayd, a 3aTeM
MHTEPIIPETUPOBATH CBON OTBET.

ConepxxarenpHO-MeTONMYECKAasT JUHUA «Yucna W BBIUMCICHHUS)  3aBEpIIAET
dbopMUpOBaHNE HABBIKOB MCIIOIH30BaHMS JIEHCTBUTENBHBIX YHCEN, KOTOPOe ObUIO HauaTo Ha
YpOBHE OCHOBHOTO 00111ero oOpa3zoBanus. Ha ypoBHe cpennero odmiero oopazoBanus ocodoe
BHHUMaHue yzensercss GOpMUPOBAHNIO HABBIKOB PAallMOHAIBHBIX BBIYUCIICHUH, BKIIOYAIOIINX B
ce0sl UCTOIb30BaHUE PA3INYHBIX (JOPM 3alMCH YUCIIA, YMEHHE J1€1aTh MPUKUJIKY, BBIITOIHSTD
npuOMKEHHBIE  BBIYMCICHHUS,  OLCHUBAaTh  YHUCIOBbIE  BBIpaXKEHHUs, paboTaTh C
MaTE€MaTUYeCKUMH KOHCTaHTaMH. MHOECTBa HATypajbHbIX, LENbIX, PALMOHAIBHBIX U
JENCTBUTENBHBIX YMCEN JOMOJIHAIOTCS MHOKECTBOM KOMILJIEKCHBIX 4Hcell. B kaxaoM u3 atux
MHOXECTB PacCMaTpUBAIOTCS CBOMCTBEHHBIE €My CIHElU(pHUECKHe 33ha4d M OIepaluu:
JIeNieHHe HaIello, ONepHUpOBaHNE OCTaTKaMM Ha MHOXECTBE IIeNIBIX YHCell, 0cOObIe CBOMCTBA
paloHaIbHBIX M UPPAIMOHATIBHBIX YHCEeN, apu(METHUECKHE ONEepallii, a TAKKe U3BJICUCHHE
KOpDHSl HaTypaJbHOM CTENEHH Ha MHOXECTBE KOMIUIEKCHbIX uucen. biaromaps
MOCIEIOBATEIbHOMY — PAacIIMPEHUI0 Kpyra HCIOJIb3yeMBIX YHCEI U 3HAKOMCTBY C
BO3MOXKHOCTSIMU MX TPUMEHEHHUS JUIsl pelIeHHs pa3iMyHbIX 3a7a4  (Qopmupyercs



MpEJICTaBICHUE O €IMHCTBE MaTeMaTHKU KaK HayKd U €€ poju B IOCTPOECHUU Mojiejeit
peaJbHOro MHpa, HIMPOKO MCIIONIB3YIOTCS 00001IeHNEe M KOHKPETU3aLusl.

JIunust «YpaBHEHUS M HEPABEHCTBAY PEATU3YETCsl Ha MPOTSHKEHUH BCEro 00yUeHHs Ha
YpOBHE cpenHero oOmero o0pa3oBaHMsA, IOCKOJIBKY B KaxkaoMm pasaene [Iporpammbl
IPEIyCMOTPEHO PELICHNE COOTBETCTBYIOIINX 3aj1a4. B pe3ynprare 00y4aronmecs OBIaieBaloT
pa3IMYHBIMM METOJIaMU PELICHHS] paAlMOHAJbHBIX, HPPALUOHAIBHBIX, I1OKA3aTEIbHBIX,
jgorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YPAaBHEHHI, HEPABEHCTB U CUCTEM, a TaKXkKe 3a/1a4,
coliepkanux napamerpsl. [lonydeHHble yMEHUSI MIMPOKO HCIIONB3YIOTCS MPU UCCIIEOBAHUU
GYHKIMI C MOMOIIBIO MPOU3BOJHOM, MPH pEIIeHWHd MPUKIAIHBIX 3a7ad W 3aJad Ha
HAXOXXJCHUE HauOOJBIIMX W HAUMEHBIIUX 3HA4eHWH (QyHKuuHW. JlaHHas cojepiKarenbHas
JMHUS BKIIOYAeT B ce0st Takxke (popMUpOBaHHE YMEHUH BBIIOIHATH PACUETHI 1O (hopMysam,
peoOpa3oBaHusl pallMOHAIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPDAKEHUH, a
TaKXKe BBIPAKEHUH, CoJepkKalMxX CcTeneHn U Jorapudmel. braromaps u3ydeHUro
anredpanvyeckoro Marepualia MPOUCXOIUT JalbHEWIee pa3BUTHE aJrOPUTMUYECKOTO H
a0CTpakTHOTO  MBILIUICHHUS ~ OOy4aroumxcs, (QOpPMHUPYIOTCS  HABBIKM  J€AYKTHBHBIX
paccykaeHuld, padoTbl C CHUMBOJBHBIMU (hOopMaMu, MpPeICTaBICHHUS 3aKOHOMEPHOCTEH U
3aBHCHUMOCTEl B BHUJE€ paBEHCTB M HepaBeHCTB. Aurebpa mpennaraet 3¢¢eKTUBHbIC
MHCTPYMEHTBI I PEIICHUs IPAaKTUYECKUX W €CTECTBEHHO-HAyUHBIX 3a/ay, HAarJsHO
JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopepxarenpbHo-MeToAnUeCcKas JIMHUA «DyHKIUU U IpaQUKU» TECHO NEPEIIETAETCS C
JpYTMMM  JIMHUSIMH ~ y4€0HOro Kypca, IIOCKOJIBKY B KakOM-TO CMbICIIE  3a1aéT
MOCNE0OBATENbHOCT, HM3y4YeHHUs Marepuana. V3ydeHwe CTENeHHOH, MOKa3aTelbHOH,
gorapupMUUECKOl U  TPUTOHOMETPUUYECKHUX (YHKIUH, HUX CBOWCTB U TIpaduKoOB,
UCIONIb30BaHNEe (DYHKUMN JUIS pelIeHus 3a/1a4d U3 JAPYruX y4yeOHBIX MPEIMETOB M pealibHOM
JKU3HU TECHO CBS3aHO KaK C MaTeMAaTUYECKHUM aHaIU30M, TaK U C PELICHUEM YpaBHEHUU U
HepaBeHCTB. [Ipu 3ToM Gosbiioe BHUMaHHE yensercs (GOpMHPOBAHUIO YMEHUS BBIPAXKATb
dbopMynaMu 3aBUCHUMOCTH MEXAY Ppa3JIMYHbIMU BEJIMYMHAMM, HCCIEN0BAaTh IOJIyUYEHHBIE
GyHKIIMKM, CTpOUTh WX rpaduku. Marepuan 3Toil coaepKaTeabHOM JMHUM HalleJleH Ha
pa3BUTHE YMEHUHN U HaBBIKOB, MO3BOJISIONIIMX BbIpaXXaTh 3aBUCUMOCTH MEX/y BEITUYMHAMU B
paznuuHoOi hopMe: aHATUTHIECKOM, Tpaduueckoi U coBecHOi. Ero nuzyyenue cnocoOCcTByeT
Pa3sBUTHIO AJTOPUTMHUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K OOOOIIEHUIO U KOHKPETU3aluH,
MCIIOJIb30BaHUIO aHAJIOTHH.

CopepxarenpHass nuHMS «Hawama  maremaTnueckoro aHaius3a»  IO3BOJSET
CYLIECTBEHHO PACIIMPUTH KPYr KaK MaTEMaTHUYECKUX, TaK U MPUKIAJAHBIX 33]a4, JOCTYIHbIX
oOydaromuMcsl, TaKk Kak y HHMX IMOSBJISETCS BO3MOXKHOCTb CTPOUTH TpapUKU CIOKHBIX
(GyHKIMH, onpeAensTh UX HanOOJbIINE U HAMMEHBIINE 3HaYEHUsI, BBIYUCIISITD IUIOLIaaAn GUryp
1 00BEMBI TEJI, HAXOJUTh CKOPOCTH U YCKOpPEHUS IpoueccoB. JlaHHas copepKaTeabHas TMHUS
OTKPBIBAET HOBbIE BO3MOXKHOCTH ITOCTPOCHUSI MAaTEMaTUYECKUX MOJIeNIel peallbHbIX CUTYalllH,
MO3BOJIIET HAXOAWTh HAWIydllee pEIICHWE B IMPUKIAAHBIX, B TOM YHCIE COLHUAIBHO-
HKOHOMHYECKHX, 3a7adyaX. 3HaKOMCTBO C OCHOBaMH MaT€MaTHUYECKOI0 aHallu3a CIIOCOOCTBYET
pa3sBUTHIO  aOCTPAaKTHOro,  (OPMaJIBHO-JIOTUYECKOTO W KPEaTHMBHOTO  MBIIUICHHUS,
(GbopMHpPOBaHUIO YMEHUI pacrio3HaBaTh MPOSBICHUS 3aKOHOB MaTEMaTUKH B HayKe, TEXHUKE U
uckyccrpe. OOydaromuecs Y3HAIOT O BBIJAIOLIUXCS pPE3yibTaTax, MOJYYEHHBIX B XOJE
pa3BUTHS MaTEMaTHKHU KaK HaAyKH, U 00 UX aBTOpax.

CopepxarenpHo-MeTOIMYECKasT JTUHUS «MHOXKecTBa M JIOTHKa» BKJIIOYaeT B ceds
AJIEMEHThl TEOPUM MHOXECTB U MaTeMaTHYeCKOW JIOTHKU. TeopeTHKO-MHOXKECTBEHHbIE



MPEJICTaBICHUS TPOHU3BIBAIOT BECh KypC MIKOJBHOM MaTeMaTHKU M Ipeajaraior Hamodosee
YHUBEPCAJIBHBIN S3bIK, OOBEAMHSAIONIMNA BCE pa3liesibl MaTeMAaTUKU U €€ MPHIOKEHHUH, OHU
CBS3BIBAIOT Pa3Hble MaTEMaTUUECKUE AUCLUILIMHBI U UX MPUIIOKEHHS B €UHOE 1esoe. BaxkHo
JaTb  BO3MOXKHOCTH  OOydyaromemycs IOHMMaTh  TEOPETUKO-MHOXKECTBEHHBIH  S3BIK
COBPEMEHHOM MaTeMAaTUKH U HCIIOJIb30BATh €ro I BBIPAXKEHUSA CBOUX MbIcied. pyrum
BA)KHBIM MPU3HAKOM MATEMATHKU KaK HAyKH CJEAYeT IIPU3HATh CBOMCTBEHHYIO €l CTPOroCTh
000OCHOBaHMN M CIIEJOBAaHHE OIpEAeIEHHBIM MpaBUIaM TOCTPOEHUS JI0Ka3aTeIbCTB.
3HAKOMCTBO C AJIEMEHTAaMU MaTEMaTHYECKOHN JIOTHMKU CIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO
MBILUICHHS 00YYaIOIIUXCs, IO3BOJSIET UM CTPOUTH CBOU PACCYKJIEHUSI HA OCHOBE JIOTHYECKUX
npaBwl, GOPMHUPYET HABBIKK KPUTUYECKOTO MBITILICHUSI.

B yueOHOM Kypce «Anredpa v Hayajsa MaTeMaTHUYECKOIO aHAJIM3a» MPUCYTCTBYIOT
OCHOBbl ~MAaTeMaTHUYECKOI'O  MOJEIUPOBAaHUS, KOTOpPblE IPU3BaHbBl  CIIOCOOCTBOBATH
(OpMHPOBAHNIO HABBIKOB MOCTPOCHUS MOJENICH PEalbHbIX CUTYAIMid, WCCIEIOBAHUS STHX
MoJieJiel ¢ TMOMOIIBI0 amnmnapara ajaredpbl U MaTeMaTUYeCKOro aHaiu3a, WHTEPIpEeTaluu
MOJIyYEHHBIX PE3yJIbTaTOB. Takue 3aJaHusl BIUIETEHbI B KaXIbli U3 pa3/eiioB MPOrpaMMBlI,
MOCKOJIbKY BECh MaTepHall y4eOHOTO Kypca MIMPOKO UCTIOIb3YETCs AJIs PEIICHUS MPUKIIATHBIX
3agau. llpu pemieHUM peanbHBIX NPAKTHUECKUX 3a4ad  oOydaroliuecs pPa3BUBAIOT
HaOJII01aTeIbHOCTh, YMEHHE HAaXOAWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOIH30BATH
aHaJorui0, 0000MaTh U KOHKPETH3MPOBATH MpodiiemMy. [lesTeabHOCTh 10 (OPMHPOBAHUIO
HABBIKOB PELLEHUS TPUKIAIHBIX 3a/1a4 OPraHU3yeTCs B IPOLIECCE U3YUEHUS BCEX TEM yUeOHOTro
Kypca «AnreOpa 1 Hayajia MaTeMaTHYECKOTO aHATTU3a.

OO1iiee 4ncI0 4acoB, peKOMEHIOBAHHBIX Ul M3YYEHHUs yuyeOHOro Kypca «Aunredpa u
HayaJla MaTeMaTHIeCKOro aHanu3ay - 272 yaca: B 10 kiacce - 136 yacoB (4 yaca B HE/IEIIO), B
11 xnacce - 136 yacoB (4 yaca B HEACIIO).

Copnepxanue ooydyenus B 10 kiacce.

Uucna v BBIYUCIICHHUS.

Panmonanshbie ynciia. OOBIKHOBEHHBIE U IECATUYHBIE APOOH, TPOLIEHTHI, 0ECKOHEYHbBIE
nepuoanydeckue 1podu. Ilpumenenune 1podeil U MpoLEeHTOB AJis pelIeHUs IPUKIAIHBIX 3a1a4
Y3 Pa3JUYHBIX OTpaciel 3HAHUM U pEeATbHOM KU3HH.

JleiicTButenbHble uncia. PalinoHansHble U MppaloHanbHble yucia. Apudmernyeckue
ONEpPALMH C ICUCTBUTENBHBIMUA YnCIaMU. Moynb I€MUCTBUTENBHOTO YHCIA U €r0 CBOMCTBA.
[TpubmmkEHHBIE BRIYMCIECHUS, IPABUJIA OKPYTIICHUS, TPUKUAKA

U OIICHKA pe3yybTaTa BbIUUCIECHUH.

Crenenp ¢ nensiM mnokasareneM. buHom Herorona. Mcnonp3oBaHue mnoaxonsmei
(bopMBbI 3anucu JEHCTBUTEIBHBIX YUCEN JUISl PELICHHUS] TPAKTUUECKUX 3a]1a4 ¥ IPEJICTaBICHUS
JTAHHBIX.

ApudmeTrueckuil KOpeHb HaTypalbHOW CTENIEHH U €r0 CBOWMCTBA.

Crenenb C pallMOHAJIbHBIM MOKA3aTeJIEM U €€ CBOMCTBA, CTETIEHb

C ICUCTBUTENBHBIM ITOKA3aTEJIEM.

Jlorapudwm ymncna. CBoiicTBa norapudma. JleciTHUHbIE U HATypaIbHBIE TOTAPHU(PMBIL.

CuHyc, KOCUHYC, TAHI'€HC, KOTAHT€HC YUCIIOBOI'0 apryMeHTa. ApKCUHYC, apKKOCUHYC U
ApPKTaHI€HC YHCIOBOTO apryMEHTA.

YpaBHEHHUsI U HEPABEHCTBA.

ToxnaecTBa U TOXJIECTBEHHBIE IMPeOOpa3oBaHUs. YpaBHEHHE, KOPEHb YypaBHEHHS.
PaBHOCHIIBHBIE yYpaBHEHHUsI U ypaBHEHUs-clecTBUS. HepaBeHCTBO, perieHne

HEpaBEHCTBA.



OcHOBHbIE METOJBI pEIIeHUs IeNbIX M APOOHO-pallMOHAIBHBIX YpaBHEHUH U
HEpPAaBEHCTB. MHOTOYIEHbI OT OJHOW MEPEMEHHOW. J[eleHre MHOroudjeHa Ha MHOTIOYJIEH C
ocratkoM. Teopema be3y. MHorounensl ¢ nensiMu kKodddunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YNCIOBBIX BBIPAKECHUN, COACPIKAIIMX CTENICHH U KOPHH.

Wppanmonaneupie  ypaBHeHHs. OCHOBHBIE METOABI PELIEHUS HPPALMOHAIBHBIX
YpaBHEHUH.

[TokazaTenbHble ypaBHEeHUs1. OCHOBHBIE METO/IbI PELICHUS TOKA3aTENIbHBIX YPABHEHUM.

[IpeoOpa3oBaHue BbIpaXeHH, CoepKaLUX JOorapru(MBbI.

Jlorapudmuueckue ypaBHeHHS. OCHOBHBIE METOJABl pEIIEHUS JOrapuPpMHUUECKUX
YpaBHEHUM.

OcHoBHble  Tpuronomerpuueckuepopmynsl.  [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIpAXKEHUH. PerieHne TpuroHoOMeTpUYECKUX ypaBHEHU M.

Pemenne cucreM JIMHEMHBIX ypaBHEHHH. MaTpuia CHUCTEMbI JIMHEWHBIX YPaBHEHUM.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKUH CMBICI M CBOMCTBA, BBIYMCIEHHE €TO
3HAYEHUs], IPUMEHEHHE ONIPEACIUTENS A PELICHUSI CUCTEMbI JINHEUHBIX YPAaBHEHUM.

Pemienne npuknaaHbIx 3agad € [OMOIIBKO CHCTEMbI JIMHEHHBIX YpPaBHEHHUM.
HccnenoBanue nocTpOEHHOM MOJENH C IIOMOIIBIO MAaTPHUIL U ONPEACIUTEIEH.

[TocTpoeHne MaTeMaTHYECKUX MOAECIIEH PEAIBHON CUTYALMH C ITIOMOIIBIO YPABHEHHUH U
HepaBeHCTB. [IpuMeHeHne ypaBHEHUH M HEPABEHCTB K PELICHUI0 MATEMaTHYECKHUX 3a7ad U
3a/1a4 U3 pa3IMYHbIX 00JIaCTEN HayKu U peanbHON )KU3HU.

OyHKIUYN U TpapuKH.

Oyukuus, cnocodsl 3ananusa ¢yHkiuu. B3anmuo obpatusie ¢yHkimu. Kommnosums
byukuuii. ['padux pynkuun. DnemeHTapHbIe Ipeodpa3oBanus rpadukoB GyHKIUHN.

OO6nacTh ompeneneHus W MHOXECTBO 3HaueHuM Qynkuuu. Hymmu dyHkum.
[TpomexyTku 3HaKONOCTOSHCTBA. UEéTHBIE U HeuéTHbIe GyHKIMH. [lepuoanueckue GyHKIUH.
[TpoMexyTkr MOHOTOHHOCTH (yHKIIMH. MakcuMyMbl 1 MUHUMYMBI pyHkinu. Hanbonbiiee u
HauMEHbIIee 3HaYCHUS PYHKIIMH Ha TPOMEXKYTKE.

Jluneiinas, KBagpaTH4Has W  JApOOHO-IMHEWHas  QyHKIMH.  DJEeMEHTapHOE
HCCJIEJOBAaHHUE U TOCTPOEHUE UX I'PpaUKOB.

Crenennast GyHKIMS C HATYPAJIbHBIM U IIEJIBIM TIOKa3zareneM. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduK KOpHA N-Od CTENEHW Kak (YHKIHUU OOpaTHOW CTENEeHU C HATypaJbHBIM
IIOKa3aTeNEM.

[lokazarenpHass u Jorapudmuueckas (QyHKIMM, UX CBOHCTBA M TpaduKu.
Hcnons3oBanue rpadukoB GYHKIUN AT peICHUS] YPaBHEHHIA.

TpuronomeTrpuyeckasi OKpPY>KHOCTb, OIpEAEICHHE TPUTOHOMETPUUYECKUX (YHKIUI
YHUCJIOBOTO ApryMEHTA.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B pealbHBIX Ipolieccax W SBICHUSX. [ paduxu
peanbHbIX 3aBUCUMOCTEM.

Hauana maremaTnueckoro aHaiamsa.

[TocnenoBarenbHOCTH, ~ CIOCOOBI  3aJaHUsl  IOCHenoBaTelbHOCTeH.  Merton
MaTeMaTUYECKON MHIYKIMU. MOHOTOHHBIE U OIpaHUYEHHBIE N10CIIEN0BATENBHOCTH. HcTopHs
BO3HMKHOBEHUSI MAaTEMaTUYECKOTI0 aHAJIN3a KaK aHajIn3a OECKOHEYHO MaJIbIX.

Apudmernueckas U TreoMeTpuueckas mnporpeccud. beckoHedHo —yObIBaromias
reoMerpuueckas nporpeccusi. CyMMma 6eCKOHEYHO yObIBaroIIe reoMeTpUUYECKOi MPorpeccuu.
JIMHEeNHBII W HKCHOHEHUHAIbHBIM pocT. Yucno e. Dopmyla CIOXKHBIX MPOLEHTOB.
Hcrionbs30BaHne MPOTPECCUN ISl pELIEHUS PEAVIBHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.



HemnpepriBHble GYHKIIMM W WX CBOMCTBA. TOYKM pa3pbiBa. ACHUMNOTOTHI TpauKOB
¢ynkuunii. CBolicTBa (pyHKIMI HENpPEepHIBHBIX HA OTpe3ke. MeToa MHTEpBAJIOB AJISl PEIICHUs
HepaBeHCTB. [IprMeHeHne CBOWCTB HEMTPEPBIBHBIX (DYHKLUH ISl peIIeHHs 3a/1a4.

IlepBass u BTOpas mpousBoaHble ¢GyHkMHU. OmnpeneneHue, TEOMETPUUYECKUNA U
($u3nUecKuil CMBICT IPOU3BOIHON. Y paBHEHUE KacaTeIbHON K rpaduKy QyHKIUH.

[IpousBonubie dsneMeHTapHbIX (QyHKuMil. [lpoum3BogHass CyMMbl, HpPOU3BEACHUS,
YaCTHOTO ¥ KOMIO3UIIMU (DYHKITUH.

MHoXecTBa U JIOTHKA.

MHoOkecTBO, Omnepaluy HaJ MHOXKECTBaMU M MX CBoicTBa. Jlmarpammel Oinepa-
Benna. IlpuMeHeHue TEOPETUKO-MHOKECTBEHHOIO armapara Uil OINMCAHHUS pPeallbHBIX
IIPOLIECCOB U SIBJICHUM, IPU PELIEHUH 3a/1a4 U3 IPYTUX YyU4E€OHBIX PEIMETOB.

Omnpenenenue, Teopema, CBOWCTBO MaTeMaTHYECKOro OOBEKTa,  CIIEACTBUE,
JI0Ka3aTeNNbCTBO, PABHOCWIIBHBIE YPABHEHHUS.

Conepxanne o0yuenus B 11 kiacce.

Uucna v BBIYUCIICHHUS.

Harypanbnble u uensle uucia. [lpumMeHeHue npu3HAKOB JEIMMOCTH LENbIX YHUCEN,
HanOobmni oomui aenmurens (nanee - HOJl) n naumenbinee obmiee kpatHoe (naiee - HOK),
OCTaTKOB 10 MOAYJIO, anroputMa EBxiinja s pemenus 3aaad B LeIbIX Yhciax.

KommnekcHbsle uucna. Anrebpavueckas W TpUTOHOMETpUYecKas (OpPMbI 3alucu
KOMILIEKCHOTO Yuclia. Apu(pMETHIECKUE ONEPalui ¢ KOMIUIEKCHBIMU YrciamMu. M300paxenue
KOMIUIEKCHBIX YHMCEJ Ha KOOPAMHATHOU IIockocTtu. @opmyna Myaspa. KopHu n-oil crenenu
U3 KOMIUIEKCHOTO uncia. [I[puMeHeHre KOMIUIEKCHBIX YUCeN sl pelieHus GU3NYECKuX |
F€OMETPUUYECKHX 3a/au.

VYpaBHEHUs U HEPABEHCTBA.

Cucrema U COBOKYNHOCTb YPaBHEHHW W HEPABEHCTB. PaBHOCUIIBHBIE CHUCTEMBI U
CUCTEMBI-CIIeICTBUSL. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEHN TPUTOHOMETPUUYECKUX YPAaBHEHUH C TTOMOIIBIO

TPUTOHOMETPUYECKON OKPYKHOCTH. PelieHre TpuroHoMeTpuueckux HepaBeHCTB.

OCHOBHBIE METO/BI PELIEHUS TOKA3aTENIbHBIX U JIOTApU(PMUUECKIX HEPABEHCTB.

OcCHOBHBIE METO/BI PELICHUS UPPALIOHATbHBIX HEPABEHCTB.

OCHOBHBIE  METOABI PEIIEHUS CUCTEM M  COBOKYNHOCTEM  palMOHAIBHBIX,
UppalMOHATIBHBIX, TOKA3aTENbHBIX U JJOTapU(PMUUECKUX YPaBHEHUH.

VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C IApAMETPAMH.

IIpumeHeHne ypaBHEHNH, CUCTEM U HEPABEHCTB K PEIICHNUIO MATEMAaTUYECKUX 3a/1a4d U
3a/a4 U3 Pa3IMYHBIX OOiacTell HAyKHM M peaJibHOM >KM3HHM, MHTEpHpeTalus MOIyYeHHBIX
pe3yabTaToB.

OyHKIMH U TpadUKHU.

I'paduk kommozunuu GyHkuuii. 'eomerpuueckre 00pa3bl ypaBHEHUN U HEPABEHCTB Ha
KOOpPJMHATHOM IJIOCKOCTH.

Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rPpadUKH.

I'paduueckue MeToapl pelIeHHs ypaBHEHMH U HepaBeHCTB. ['paduueckue MeTomabl
peleHus 3a1a4d ¢ napaMeTpaMH.

Hcnonb3oBanue rpaduxos byHKIUI JUTSL KCCTIeI0BaHUS TIPOIIECCOB

U 3aBUCHUMOCTEH, KOTOpbI€ BO3HMKAIOT IMPH PELICHUH 3aJady U3 JPYTUX Y4eOHBIX
MPEIMETOB U PEATbHOM KU3HH.

Havana marematruueckoro aHanusa.



[IpuMeHeHne MPOM3BOJHONM K HCCIEAOBaHUIO (YHKIIMH Ha MOHOTOHHOCTH U
sKCTpeMyMbl. HaxoxxieHre HanOoIbIIero 1 HaMMEHBIIIEr0 3HAYeHUH HeMPEPhIBHON (HYHKIINU
Ha OTPE3KE.

[IpumeneHre NpOM3BOJHON AJI HaXOXKJIEHUS HAWJIy4YlIero pelleHUs B IPUKIIATHBIX
3aadax, AJs ONPEAETCHUsT CKOPOCTH M YCKOPEHHUs Ipolecca, 3aJaHHOro (GopMylol wimm
rpaguKoM.

IlepBooOpasHas, OCHOBHOE CBOMCTBO nepBooOpasHbiX. [lepBooOpa3Hble
aneMeHTapHbIX QyHKIMHA. [IpaBuia HaxoxaeHNs IepBOOOPA3HBIX.

HNuterpan. ['eomeTpuyeckuid CMBICI HMHTErpaia. BpluucieHue onpeneséHHoro
uHTerpaia no popmysne Herorona-JleliOnuma.

[Ipumenenne wHTErpana Ui HAXOXKICHUS IUIOMIAACH IUIOCKUX (UTYp U OOBEMOB
F€OMETPUUECKUX TEJL.

[Mpumepsr  pemeHuit  auddepeHIHaTbHbIX  YpaBHEHH. Marematuyeckoe
MOJICJIMPOBAHHE PEATBHBIX MIPOLIECCOB C NOMOILBIO AU(PepeHInaNbHBIX YPAaBHEHUH.

[Tnanupyemble mpeaMeTHbIE Pe3yIbTaThl OCBOCHUS (eliepanbHoil paboueil mporpaMmbl
y4eOHOro Kypca «Anredpa U Hayajia MaTeMaTUYECKOrO aHAIM3a» Ha yIiIyOJEHHOM YpOBHE Ha
YPOBHE CpeIHEro o0I11ero oopa3oBaHusl.

K xonny obyuenus B 10 kimacce o0y4aromiuiicsi MOMYYUT CIEAYIOLUIUE MPEIMETHbIE
pe3yabTaThl MO OTAEIBHBIM TeMaM ¢enepanbHOl pabodell mporpamMmbl y4eOHOTO Kypca
«Anrebpa 1 HavyajIa MaTEMAaTHIECKOTO aHAIH3ay:

Uucna 1 BBIYUCIICHUS:

CBOOOJHO  ONEpPUPOBATh  MOHATHSMU:  PALMOHAIBHOE  YHCIO, OECKOHEeYHas
nepuouyeckas JpoOb, MPOLEHTHI, UPPALUOHATIBHOE YMCIO, MHOXKECTBA pAallMOHAIBHBIX U
JEHCTBUTENIBHBIX YHCETI, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

IPUMEHSATH JPOOU U MPOLEHTHI JUISl peILICHHS] IIPUKJIAIHBIX 3aa4

U3 pa3IM4HbIX OTpaciiell 3HaHUHN U pEaJIbHOM JKU3HY;

MPUMEHSTh NPUOINKEHHBIE BBIYMCICHUS, IPABUIIA OKPYTJICHUS, IPUKUJIKY U OLEHKY
pe3yJibTaTa BBIYUCICHHUI;

CcBOOOJIHO OINEpPUPOBATh MOHSATHEM: CTENEHb C LEJIbIM IOKa3aTesIeM, HCIOIb30BaTh
HNOIXOAIIYI0 (OpMY 3aIllMCU JIEHCTBUTENBHBIX YMCEN JJIS PElICHUs MPAaKTUYECKUX 3a1ad U
IIPEJICTaBICHNS JaHHBIX;

CBOOO/THO ONIEPUPOBATH MOHATHEM: apu(PMETHUECKUI KOPEHb HATYpAJIbHOM CTENEHN;

CBOOOJTHO ONIEPUPOBATH MOHATHEM: CTEIIEHb C PALIMOHATIBHBIM ITOKa3aTelNeM;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: JOrapupM dHcia, AECATHUHBIE U HATypalbHbIE
aorapudmsl;

cBOOO/HO ONEPUPOBATh MOHATUSIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC YUCIOBOTO
apryMeHrTa;

OTIEpUPOBATH MOHATUSAMU: APKCUHYC, ApKKOCUHYC U apKTAHT'€HC YHCIIOBOI'O apryMEHTa.

VYpaBHEHMSI U HEPABEHCTBA:

CBOOOTHO OIEpUpPOBATh IOHATUSAMHU: TOXKIECTBO, YpaBHEHHE,

HEPABEHCTBO,

PaBHOCHUJIbHBIE YPABHEHHUS U yPaBHEHUSA-CIIECTBUS, PABHOCWIbHBIE HEPABEHCTBA;

MPUMEHSTh Pa3IMYHbIE METOJbl PEIICHUS PAlMOHATIBHBIX U APOOHO-PALMOHAIBHBIX
YpaBHEHUH, IPUMEHSATh METOJ] HHTEPBAJIOB ISl PEIICHNs] HEPABEHCTB;

cBOOO/IHO OTEpUPOBATh TMOHATUSIMU: MHOTOYJIEH  OT OJHOM MIEpEMEHHOM,

MHOTOUJIEH C IEJbIMU KO3 (ULIMEHTaMH, KOPHU MHOTOYJIeHa, MPUMEHSThH JeJIeHHe



MHOTOYJIEHa Ha MHOTOYJIEH C OCTaTKOM, TeopeMmy be3y u Teopemy Buera ans pemenus 3aaad;

CBOOOJHO ONEpUPOBATh TMOHATHSAMU: CHUCTEMa JIMHEHHBIX YpaBHEHHH, MaTpula,
OTIpEeNIeNIUTENIb MAaTPULBl 2 X 2 M €ro TeOMETPUYECKHH CMBICI, HCIIOJIb30BaTh CBOWCTBA
orpenenuTens 2x2 A BHIYMCICHUS €r0 3HAYCHUS, IPUMEHATh ONPEACTUTENH ISl PEIIeHUs
CHCTEMBI JIMHEHHBIX YpaBHEHHH, MOJCIMPOBATH peaibHbIE CUTYAIIMH C TOMOIIBIO CHCTEMbI
JUHEHHBIX ypaBHEHUH, HCCIENOBaTh IIOCTPOCHHBIE MOJEIH C IOMOINBIO MaTpull |
onpeAeNnuTeNed, WHTEPIPETUPOBaTh IOJYYEHHBIH pe3ylabTaT; MCIOJIb30BaTh CBOICTBa
JNEHCTBUII € KOpHSAMH JJisi NpeoOpa3oBaHMsl BBIPAKECHUI; BBINONHITH MpeoOpa3oBaHUs
YHUCIIOBBIX BBIPAKEHUM, COJIEpPKALINX CTENIEHH C palliOHAIbHBIM IIOKa3aTeNIeM;

UCTOJb30BaTh CBOWCTBa Jorapu(MOB [uIs MpeoOpa3oBaHus JIOTapH(PMHUUECKIX
BBIPAKCHMUI;

CBOOOJHO  ONEpUPOBATh  MOHATHAMHU: HpPpALMOHAIBHBIC, IIOKAa3aTelbHbIE H
Jorapu(pMHUUECKUE YpPaBHEHHS, HAXOIUTh UX PEIICHUS C TOMOIIBIO PABHOCHIBHBIX NIEPEX00B
WJIM OCYUIECTBIISAS IPOBEPKY KOPHEH;

MPUMEHITh OCHOBHBIE TpPUTOHOMETpHYecKHe (opMynbl s mpeoOpa3zoBaHUs
TPUTOHOMETPHUECKUX BBIPAKEHU;

CcBOOOZIHO ONEpUPOBATh MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHSTh
HE00X0uMBbIe (POPMYITBI TSl PEILICHHSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKUX YPaBHEHUH;

MOJICIIMPOBATh pEabHBIE CHUTYallMd Ha S3bIKE aireOpbl, COCTABISATH BBIPAKCHUS,
yYpaBHEHHsI, HEPAaBEHCTBA II0 YCJIOBUIO 3aJadd, HCCIENOBATh IOCTPOCHHBIE MOJIEIU C
UCTIOJI30BaHUEM ammapaTa anreOpsl.

OyHKIMH U TpadUKU:

cBOOOIHO ONEpPUPOBATh MOHATUSAMU: (YHKIIHS, CIIOCOOBI 3aJaHusl (PYHKIIMH, B3aHMHO
oOpatHble (YHKIMH, KOMIO3UIUs QYHKIUH, rpaduk (yHKIMH, BBHIIOIHATH dJIEMEHTapHBIC
npeoOpazoBanus rpaduKkoB PyHKIINIA;

CcBOOOJHO OIEpPUPOBATh MOHATHSAMHU: O0JIACTH OINpPENEICHUs] U MHOXKECTBO 3HAYCHUI
byHKIMY, HYTH QYHKIUH, TPOMEXKYTKH 3HAKOMIOCTOSIHCTBA;

CBOOOJHO ONIEpUPOBATh MOHATHAMU: YETHBIE M HEYETHBIC (YHKIUH, TIEPHOIHMUECKUE
(GYyHKINH, TPOMEXKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCHMyMbl M MHUHHMYMBI (DYHKIUH,
HanOoJIbIIIee M HAMMEHbIIIee 3HaYCHNE (PYHKIINU HAa IPOMEKYTKE;

CBOOOJHO OINEpUPOBATh MOHATUSAMU: CTEMEHHAs (YHKUUS C HATypalbHbIM U LIEIBIM
nokasareseM, rpaguk CTeleHHON (YHKLIUHU C HAaTypajJbHBIM M LIEJBbIM IOKa3aTeneM, rpaduk
KOPHS N-0i CTENEeHH KaK (QYHKIIMU 0OpaTHOH CTENEeHU ¢ HaTypallbHbIM IIOKa3aTeIeM;

OTIepUPOBATH MOHATHSIMH: JIMHEWHAs, KBaJpaTuyHasi U ApOOHO-IHMHeWHas (QyHKIUH,
BBITTOJTHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX TPapUKOB;

CBOOOJTHO ONEpUPOBATh MOHATUSIMHU: TIOKa3aTeIbHas 1 JTorapudmudeckas QyHKINU, UX
CBOWCTBA ¥ TpadMKH, HCIIOIB30BATh UX TPAGUKH JUTS PEIICHHs YPAaBHEHHIA;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMU:  TPUTOHOMETPHYECKAs OKPY>KHOCTB,

orpeJieIeHue TPUTOHOMETPUUYECKUX (DYHKIIMN YHUCIIOBOTO apryMEHTa;

UCMOJIb30BaTh TpapuKH QYHKIMH I UCCIIeI0OBaHUS MTPOIIECCOB

U 3aBUCHUMOCTEH NpU pELIeHUH 3ajiad U3 APYruX y4eOHBIX MPEAMETOB U peabHOM
JKU3HU, BBIpAXaTh (POpMyIamMu 3aBUCIMOCTH MEX]Ty BETUIHMHAMH,

Hadana MmaTemMaTH4eckoro aHanmsa:

CBOOOJTHO OTIEPHPOBATH MOHATHIMH: apu()METHUECKasI U TEOMETPHYIECKas TIPOTPeccus,
OecKOHEYHO YOBbIBAIOIIAs T€OMETpHUYEcKas MPOTpPeccHsi, JTUHEHHBIH U SKCIIOHEHIHAIbHBIN
pocT, hopMysa CIOXKHBIX TPOIIEHTOB, UMETH MTPECTABICHUE O KOHCTAHTE;



HCIOJIb30BATh IPOIPECCUM [UIsl PEIICHUS PEAIbHBIX 3a7ad INPUKIAJHOTO XapaKTepa;
CBOOOJHO  ONEpUPOBaTH  MOHATHSMH:  TOCJIEHOBAaTENBHOCTh,  CHOCOOBI  3a/aHUS
IIOCJIEI0BATEIIbHOCTEM, MOHOTOHHBIE U OTPAHUYECHHBIE I10CIIEI0BATEIBHOCTH, IOHUMATh

OCHOBBI 3apOKJICHUS MATEMaTHYECKOT0 aHAJIN3a KaK aHAIN3a OECKOHEUYHO MaJIbIX;

CBOOOJTHO OIIEPUPOBATH MOHATUSAMU: HENPEPHIBHBIE (DYHKINH, TOUKH pa3pbiBa rpaduxa
(GYHKIIMH, aCUMIITOTHI Tpadrka GyHKIUH;

CBOOOJHO ONEpUpPOBaTh MOHATUEM: (YHKLHS, HEIPEPbIBHAS HA OTPE3KE, IPUMEHSAThH
CBOWCTBA HENPEPBIBHBIX (QYHKIUH JUIsl peLeHUs 3a1a4;

CBOOOJHO OIEPUPOBATh MOHATUAMU: IepBasi U BTOpas IPOU3BOJHBIE (YHKLHUH,
KacaTenbHas K rpaduky QyHKINY,

BBIUUCIIATh INPOU3BOJHBIE CYMMBbI, IPOU3BEACHUS, YAaCTHOTO U KOMIIO3MLIMU JABYX
(byHKUINH, 3HATH TPOU3BOJHBIC 3JIEMEHTAPHBIX (PYHKIIHUI;

UCIOJIb30BATh TEOMETPUUYECKUH U (PU3NUECKUNA CMBICIT TIPOU3BOTHOMN JJISI pEIICHUS

3aj1ad.

MHoxecTBa U JIOTUKA:

CBOOOJHO OIEpPUPOBATh MOHATUAMHU: MHOXECTBO, OINEPALUU HAJ MHOXXECTBAMU;
MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBINM anmnapar AJs ONHUCAaHUS PeajbHBIX NPOLIECCOB U
SIBIICHUI, TIPU PEIICHUH 3329 U3 APYTHX y4eOHBIX MPEAMETOB;

CcBOOO/IHO ONEpPUPOBATH MOHATHAMU: OIpEEICHUE, TEOPEMa, YPaBHEHUE- CJIEJICTBUE,
CBOMCTBO MaTeMaTHYECKOro OO0bBEKTa, J10Ka3aTelbCTBO, pPAaBHOCUJIbHBIE YpaBHEHUSA W
HEPaBEHCTBA.

K koHiy oOydyenus B 11 kimacce oOydarouuiics MOSYYUT CIELYIOLIUE MPEIMETHbIE
pe3yibTaThl MO OTAEIbHBIM TeMaM (QenepaabHoil pabouel mporpammbl yd4eOHOro Kypca
«Anrebpa 1 Hayaja MaTEMAaTUYECKOTO aHAINU3a»:

Yucna v BBIYUCICHUS:

CBOOOJHO ONEpPUPOBATh MOHATUSAMHU: HATypaJIbHOE U LEJIOE€ YHUCIO, MHOKECTBA
HaTypaJIbHBIX U I[EJIbIX YHCEIl, UCII0JIb30BaTh MPU3HAKH AenuMocTH 1enbix yucesn, HOJ[ u HOK
HaTypaJIbHbIX YHMCEN JJIsl pEeLeHUs 3a7a4, IPUMEHATh aroput™ EBknna;

cBOOOJIHO ONEpUpOBaTh MOHATHEM OCTaTKa IO MOJAYIIO, 3alHUChIBaTh HATypaJIbHbIE
YHUCla B Pa3IMYHbIX MO3UIMOHHBIX CUCTEMAX CUHUCIICHUS;

CBOOOJTHO ONEPUPOBATH MOHATHAMM: KOMIUIEKCHOE YMCIIO U MHOKECTBO KOMIUIEKCHBIX
qucell, PeACTaBIATh KOMIIJIEKCHBIE YKciia B anredpanyeckoi 1 TPUroHOMETpUYecKoi popme,
BBINOJIHATH apU(PMETHYECKHE ONIEPALIMU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

VYpaBHEHMSI U HEPABEHCTBA:

cBOOOZIHO  omepupoBaTh MNOHATUSIMM: HUpPpPALUOHAIbHBIE, IOKa3aTeIbHbIE U
jgorapu(MHUUEcKre HEPAaBEHCTBA, HAXOJAUThb MX pELIEHUS C IOMOIIBI0 PaBHOCHIIBHBIX
IIEPEX0/I0B;

OCYILIECTBIATH OTOOP KOPHEN IPU PEelIEeHUH TPUTOHOMETPHUUECKOTO YPAaBHEHUS;

CBOOOJHO ONEpHPOBATh MOHATHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, MPUMEHSTH
HEo0Xo1uMble (OPMYIIBI JUTSI PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEpUPOBaTh TMOHATHSIMU: CHCTEMAa M COBOKYITHOCTh YpPaBHEHHH H
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUSA, HAXOAUTh PELIEHUS CUCTEMBI U
COBOKYITHOCTEW paIlMOHAJIbHBIX, HPPAIOHAIbHBIX, IMOKa3aTEeIbHBIX MU JIOrapupMUYECKUX
YpaBHEHUH U HEPABEHCTB;

pelaTh palnMoHANbHbIE, HppaldOHAbHbIE, MOKa3aTeNlbHbIE, Jorapu@MHUUecKue u
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIEp KAIINE MOAYJIN U ITapaMeTpBhL;



MPUMEHSTHh TpaduyecKue METOMbI JUIsl PEellleHUs ypaBHEHUIl U HEPaBEHCTB, a TaK¥Ke
3a/1a4 ¢ mapameTpamu;

MOJICTIUPOBATh peajbHbIC CUTYAIlMd HA S3BIKE anreOpbhl, COCTABISTH BBIPAKEHUS,
ypaBHEHUs, HEPABEHCTBA M WX CHUCTEMBI IO YCJIOBHIO 3aJauM, MCCIIEI0BAaTh MOCTPOCHHBIC
MOJICJIH ¢ MCIIOJIb30BAHUEM armapaTa anreOpbl, HHTEPIPETUPOBATH MMOJYICHHBIH pe3ylbTaT.

OyHKIIUU U TpaPUKH:

CTPOUTH rpapUKU KOMITO3ULIUHU (PYHKIIHIA C TIOMOIIBIO AJIEMEHTAPHOTO UCCIEA0BaHUS U
CBOMCTB KOMITO3HUITUU ABYX ()YHKIIHI;

CTpPOUTH TeOMeTpudeckue oOpa3bl YpPaBHEHMH M HEPaBEHCTB Ha KOOPAMHATHOMN
IJIOCKOCTH;

CBOOO/THO OTIEPUPOBATH MOHATHAMHU: TPAPUKU TPUTOHOMETPHUUECKUX (DYHKITHIA;

MPUMEHSITh (PYHKIUHU JJI1 MOJICITHUPOBAHUS M HCCIICIOBAHUS pealbHBIX IMPOIIECCOB.

Hauana maremaTn4eckoro aHanmusa:

UCIIOJIb30BaTh MIPOU3BOIHYIO JUIS HCCie10oBaHusl GYHKIIMHM HA MOHOTOHHOCTh

U DKCTPEMYMBIL;

HAXOJUTh HaUOOJIbIIIEe U HAUMEHbIIIee 3HaYeHHS (PYHKIIMU HEMPEPHIBHON Ha OTPE3KE;

WCIOJIb30BaTh MPOU3BOAHYIO JIJISl HAXOXKACHUS HAMIIYUIIETO PEIICHUs B MPUKIIAJHBIX,
B TOM YHCJI€ COLIMAIbHO-DPKOHOMUYECKHUX, 3a/1a4ax, sl OMPEeICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOTO (OPMYIIOi HITH rpaduKoM;

CBOOOJIHO OMEPUPOBATH TOHATUSIMHU: TIEPBOOOpa3HAasi, OINPEACIEHHBIA MHTETpall,
HAXOJWTh IMEPBOOOPA3HBIE JJIEMEHTAPHBIX (YHKIMA W BBIYUCISTH WHTETpa 1o (hopmyrie
HrroTona-Jleionuna;

HAXOJUTh ITOMIAAN MIOCKUX (GUTYP U 0OBEMBI TEJ C MOMOIIBIO0 HHTETpaia;

MMETh MPEACTABICHUE O MaTEMaTHYECKOM MOJICTUPOBAHUH Ha MPUMEPE COCTABICHUS
muddepeHIMaTbHBIX YPaBHEHHI;

pelaTh NPUKIaJAHbIE 33]]a4H, B TOM YHCIIE COIIMAbHO-3KOHOMHYECKOT0 U (PU3UIEeCKOro
XapakTepa, CpeJICTBaMH MaTEeMaTHYE€CKOTO aHAJIN3a.

Pabouas nporpamma yuebHOT0 Kypca «I'eomeTpusi».
[ToscHuTenpHas 3anucka.

I'eomerpus siBnsieTcs OOHUM U3 0a30BBIX KYypCOB Ha YpPOBHE CpEIHEro OOIIero
o0Opa3oBaHMs, TaKk KaKk OO0ECIeYMBaeT BO3MOXKHOCTb HW3YYEHHS ITUCIUIUIMH €CTECTBEHHO-
HAyYHOW HAMpPaBIEHHOCTH U TMPEIMETOB T'YMaHUTApHOTO HHKIA. Jlormueckoe MEIIITIECHHE,
dbopMupyeMoe TpH U3YUYEHUU OOYYAIOUUMUCS TMOHSATHIHBIX OCHOB TE€OMETPHUH, IMIPH
JIOKA3aTeNbCTBE TEOPEM M TMOCTPOSHUM IIEMOYKH JIOTHYECKHX YTBEPXKACHUH MPU PEIIeHUN
TEOMETPHUSCKHAX 3aJ1a4, YMCHHE BBIJIBUTaTh W OIMPOBEPraTh THUIIOTE3bI HETOCPEICTBEHHO
UCTIONIE3YIOTCS TIPU PEIICHUH 33J1a4 €CTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH (DU3HUSCKUX
3azad.

Iens ocBOeHUS MporpaMMBI yueOHOTO Kypca «I'eoMeTpusi» Ha yriyOaéHHOM ypOBHE -
pa3BUTHE HWHIWBUIYaJIbHBIX CIIOCOOHOCTEH OOy4aromuxcs NMpU H3YUYEHUU TEeOMETPHUH, Kak
cocTaBlstoel mpeameTHo obnmactu «MaTtemaTtnka U WHGOpMaTHKa» depe3 oOecredeHne
BO3MOXXHOCTH MPUOOPETEHUS U UCIONB30BaHUs 00Jiee MTyOOKHX T€OMETPUUYECKUX 3HAHUH U
JIEUCTBUH, CEU(PUIHBIX TEOMETPUU, U HEOOXOJUMBIX ISl YCIIEITHOTO MPOo(hecCHOHATBEHOTO
00pa3zoBaHMs, CBA3aHHOTO C MCIIOJIb30BAHINEM MaTEMaTHKH.

[IpuoputeTHbIMH  3afayaMu  Kypca TE€OMETpUM Ha  YIIIyOJIEHHOM  YpOBHE,
PaCIIUPSIONIMME H YCHIIUBAIOIUMHU Kypc 0a30BOTO YPOBHS, SIBJISTFOTCS:

paciiipeHue TPEACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM KYJIBTYPHl |



(opMHpOBaHUE OCO3HAHUS B3aUMOCBSA3H F€OMETPUH C OKPYXKAIOIIUM MUPOM;

(dbopMHpOBaHKE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak O BaXKHEUIIMX
MaTEMaTUYECKUX MOJENAX, IIO3BOJISIOLIMX OIKChIBAaTh W HU3y4yaTb pas3HbIE SBJICHUS
OKpY’KaIOIIero MUpa, 3HaHHE MOHITUIHHOTO anmapara o paszaeny «CtepeoMeTpus» yueOHOTo
Kypca reOMeTpHH;

(dbopMHpOBaHHE YMEHHUS BJIAJETh OCHOBHBIMU IOHATUSMH O IPOCTPAHCTBEHHBIX
¢durypax u uX OCHOBHBIMH CBOMCTBAMH, 3HaAHHE TeOpeM, GOpMYJ U YMEHHE UX MPUMEHSATH,
YMEHUS 10Ka3bIBaTh TEOPEMbI U HAXOJIUTh HECTAHJAPTHBIE CIIOCOOBI peIlIeHHs 3a/1a4;

(dbopMHpOBaHHE yMEHUS PAcIO3HAaBaTh Ha UYEPTEXKaX, MOJEISAX U B PEAJbHOM MHUpE
MHOTOTPaHHUKH U Te€Ja BPalleHHsI, KOHCTPYUPOBAaTh T€OMETPUUYECKUE MOJIEIIN;

¢dbopMHupOoBaHHE  TOHMMAHUS  BO3MOXKHOCTHM  AKCMOMATHYECKOTO  MOCTPOCHHS
MaTeMaTHYECKUX TeOpui, (GOPMHPOBAHNE MTOHUMAHMS POJIM AKCMOMATHKHU IPU MPOBEACHUU
pacCyXIECHUI;

(dbopMHpOBaHHE YMEHHUS BIIAJETh METOJAMM JI0KA3aTEeNIbCTB U AJTOPUTMOB pELICHUS,
YMEHUS HUX TIPUMEHATh, NPOBOAMUTH JOKa3aTelbHbIE pACCY)KJCHHS B XOJE€ pELICHUs
CTEpEOMETPUYECKUX 3a7ady M 3aJad C [PaKTHYECKUM CoJepKaHueM, (OpMHpPOBAHUE
OpEICTaBICHUs O HEOoOXOAMMOCTH [0Ka3aTelabCTB INpPU OOOCHOBAaHMHM MAaTEeMAaTUYECKHUX
YTBEPAKACHUM U POJIM aKCUOMAaTUKU B IPOBEACHUM JIEAYKTUBHBIX PACCYXICHUIA;

pa3BUTHE U COBEPIICHCTBOBAHUE HMHTEJUIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
00y4aroluxcsi, NO3HABATEIbHON AaKTUBHOCTH, HCCIIEOBATEIbCKUX YMEHUH, KPUTUYHOCTH
MBIIUIEHUS], UHTEPECa K U3YYEHUIO T€OMETPUH;

¢dopmupoBaHrue (YHKIHOHAIBHONH IPaMOTHOCTH, PEJIEBAHTHOM I€OMETPUHU: YMEHMS
pacrio3HaBaTh IPOSBICHUS TE€OMETPUYECKUX IOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHbIX KU3HEHHBIX CUTYalUsAX U MPU U3YYEHUH JPYTUX YU€OHBIX IPEIMETOB, IPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEPHOCTEH, MOJETUPOBAHMS PEAIbHBIX CUTyalUH, HCCIEIOBAHUSA
HOCTPOCHHBIX MOJieNell, HHTepIpeTaluy NOIYYEHHBIX pPe3yIbTaToB.

OCHOBHBIMHU COJIEpKaTeNbHBIMU JHHUSIMH YyueOHOro kypca «l'eomerpusi» B 10-11
kjaccax sBisitoTcs: «lIpsiMple M mockocTu B mpocTpaHcTBe», «MHororpanHuku», «Temna
BpallleHus», «BeKTOpbl U KOOPAUHATHI B IPOCTPAHCTBEY, «J{BIMXKEHUS B IPOCTPAHCTBEY.

ChopmynupoBanHoe B PI'OC COO TtpeboBaHHE «yMETh ONEPUPOBATHh MOHATHUIMUY,

peNeBaHTHBIX T€OMETpPUHM  Ha YriyOnéHHoM ypoBHe oOydeHus B 10-11 kiaccax,
OTHOCHTCS KO BCEM COJepKaTeIbHBIM JMHUAM y4eOHOI0 Kypca, a popMHUpOBaHUE JTOTMUECKUX
YMEHUH pacnpesenseTcs: He TOJIBKO M0 COAEp KaTeIbHbIM JUHUAM, HO U 1O roJjaM 00y4eHHsI.
Copneprxanune o0pa3oBaHusi, COOTBETCTBYIOIIEE PEAMETHBIM pe3ysbTaTaM OCBOEHUS

®denepanibHOI paboueil mporpammsl,

pacnpeieiéHHBIM 110 ToJaM Oo0y4YeHUs, CTPYKTYpUPOBAHO TaKUM 00pa3oM, 4yTOOBI KO
BCEM OCHOBHBIM, NMPUHIUIHAIBHBIM BOIpOCaM oOydaromuecs oOpaliajuch HEOJIHOKPATHO,
YTO TO3BOJISIET OpPraHU30BaTh OBJIAJEHUE T'E€OMETPUUECKUMU TOHATUSMU M HaBbIKAMU
MOCJIEI0BATENIBHO U MOCTYNATENbHO, ¢ COOII0ACHUEM MTPUHIUIA TPEEMCTBEHHOCTH, & HOBbIE
3HaHUS BKIIOYATh B OOIIYI0 CHUCTEMY T€OMETPHUYECKUX IpEACTaBIeHU oO0yJaromuxcs,
pacumpsis 1 yriayossis e€, o0pas3ysi IpOYHbIe MHOXKECTBEHHBIE CBS3H.

[lepexos K U3y4EeHUIO T€OMETPUHU Ha YIITyOJEHHOM YPOBHE MO3BOJISET:

C03/1aTh ycIoBUS 175 AU pepeHtnanuu o0ydeHus, IOCTPOSHUS NHANBUTYaIbHBIX

o0pa3oBaTeNbHbIX MPOrpaMM, OOECHeduTh YriyOJE€HHOE H3y4YeHHE TeOMETPUHU Kak
COCTaBJISIIONIEH yueOHOTO TTpeameTa «MaTeMaTukay;

MOATOTOBUTH 00YYAIOIIMUXCS K MPOIOJIKEHHUIO U3YUEHHsI MAaTEMaTUKH ¢ YI4ETOM BbIOOpa



Oynymel mpodeccuu, odecrieunBasi MPeeMCTBEHHOCTh MEXKTYy OOIMUM U MpodhecCHOHATBLHBIM
o0Opa3oBaHHEM.

Oou1ee 4ncI0 4acoB, PEKOMEHI0BAaHHBIX IS U3y4eHHs yueOHOTo Kypca «I eomeTpusi»
Ha yriayOiieHHoM ypoBHE - 204 gaca: B 10 kiacce - 102 gaca (3 yaca B Henemo), B 11 kiacce -
102 gaca (3 yaca B HEJIETIO).

Conepxanne o0yuenus B 10 kacce.

IIpsimble ¥ TUIOCKOCTH B ITPOCTPAHCTBE.

OcHoBHbl€ NOHATHUSA cTepeoMeTpuu. Touka, mpsimasi, INOCKOCTb, IPOCTPAHCTBO.

ITonsATHe 00 aKCMOMaTHUYECKOM ITOCTPOEHUH CTEPEOMETPUHN: AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX.

B3aumHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: IIEPECEKAIOIINECS, TTapaslIeIbHbIE
U ckpemuBawomuecs npsaMble. [IpuzHaku ckpemuBaronuxcs npsmbix. [lapamienbHocTb
OpsIMBIX M IUIOCKOCTEH B IPOCTPAHCTBE: MapajUle/ibHbIE IIpsMbIE B IPOCTPAHCTBE,
NapaJUIEIbHOCTh TPEX NPAMBIX, MAapaJUICIBbHOCTh NMPSAMOM M IUIOocKOoCcTH. [lapamiensHoe u
LEHTPaJIbHOE MPOEKTHUpOBaHUE, u3o0paxenue ¢uryp. OCHOBHBbIE CBOWCTBA MapajuleIbHOIO
npoekThpoBaHus. M3o0Opaxenue ¢uryp B mapauledbHOM  HPOEKIMH. YTJIBl €
COHAIIPaBJIICHHBIMU CTOPOHAMM, YroJl MEXAY NpsAMBIMH B IpocTpaHcTBe. [lapaiienbHOCTb
IUIOCKOCTEH: MapaJijiesibHble MJI0CKOCTH, CBOMCTBA MapalielbHbIX MmIockocTel. [Ipocreiinme
IPOCTPAHCTBEHHBIE (PUTYPHI HA TUIOCKOCTH: TETPAdIP, MapaUICICIUIIE], TOCTPOSHUE CEUCHH.

[lepneHIuKynIpHOCTh OPSIMOW M IUIOCKOCTH: TEPHEHAUKYISIPHbIE MpsiMble B
IPOCTPAHCTBE, NpSMbIE MapajyiebHble M IEPHEHIUKYISIpHbIE K IJIOCKOCTH, IpU3HAK
NEPIEHIUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpEMa O IMpsMOM MNEpHEeHIUKYISPHOU
I10CKOCTH. OpTOroHaANBHOE IPOEKTUpOBaHKe. [lepneHIuKysap u HaKJIOHHBIE: PACCTOSHUE OT
TOYKH J10 IUIOCKOCTH, PACCTOSIHUE OT IPSAMOM J0 MIOCKOCTH, MPOEKLUs (PUTYpbI HA INIOCKOCTb.
ITeprieHIUKYIAPHOCTD MJIOCKOCTEN: IIPU3HAK

NEPIEHIUKYJIIPHOCTH ABYX IUIOCKOCTEN. Teopema o TpéX NepneHauKyspax.

Yriel B NPOCTPAHCTBE: Yrojl MEXAY HNPSIMOM M IUIOCKOCTBIO, JIBYIPAHHBIA YTOJI,
JMHENHBIN yroa AByrpaHHoro yria. TpéxrpaHHslii © MHOTOTpaHHbIe YIuibl. CBOMCTBA INIOCKUX
yIJI0B MHOTOrpaHHoro yria. CBONCTBa IUIOCKMX W JIBYTPaHHBIX YIJIOB TPEXTPAHHOIO YIJa.
TeopeMbl KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOIO yTJIa.

MHOrorpaHHMKH.

Bunael MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. IIpu3ma: n-yronpHas npusma,
npsMasi U1 HaKJIOHHAas MPHU3Mbl, OOKOBAasl M MOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamenenunen,
IPSIMOYTOJIBHBIN TapajljiesIeNuIe]] U ero cBoicTBa. KpaTdaiiime MyTHM Ha IOBEPXHOCTH
MHoOrorpanHuka. Teopema Dinepa. [IpoctpanctBennas teopema Iludaropa. [Mupamuga: n-
yroJyibHas NupaMuja, paBuibHas U yceu€HHas nupaMuipl. CBoiicTBa p€Oep 1 OOKOBBIX rpaHei
IIpaBUJIbHON upaMubl. [IpaBuiibHbIE

MHOTOTPaHHUKHU: TMpaBWIbHAsg TMpU3Ma U TpaBWIbHAs NHpaMuja, TpaBUIbHAs
TpeyrojipHasi NMHUpamMuIa M TpaBUIbHBIA TeTpasap, KyO. IIpencraBieHue O NpaBUIIBHBIX
MHOTOTpaHHHMKaX: OKTa’dp, TO0AEKa3Ip U UKOCAdIP.

Bblunciienne 537€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriasl. Ilinomans
OOKOBOW TMOBEPXHOCTH W TOJHOM MOBEPXHOCTH MPSIMOM MPHU3MBI, IUIOIAAb OCHOBaHMMA,
TeopeMa O OOKOBOW TMOBEPXHOCTH MpSAMOW Tpu3Mbl. [lnomaas OGOKOBOW MOBEPXHOCTH M
MOBEPXHOCTU NPABUJILHON MHUPaMH/IbI, TEOPEMA O IJIOLIAAN YCEUEHHOW MUPAMU/IBI.

CumMMeTpHsi B MIPOCTPAHCTBE. DJIEMEHThl CHUMMETPUH MPABUIBHBIX MHOTOTPaHHHUKOB.
CuMmMeTpusi B TNpaBUIBHOM MHOTOIPaHHUKE: CHUMMETPHS Mapajulefienunena, CUMMETpPHUs



MIPaBUJIBHBIX NPU3M, CAMMETPHS PABUIBHON MUPAMHU/IBI.

BekTopbl 1 KOOpAMHATEI B TPOCTPAHCTBE.

[ToHsTHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOP, UIMHA HEHYJEBOI'O BEKTOPA,
BEKTOPBI KOJUIMHEAPHBIE, COHAIPABICHHBIE W IPOTUBOIIOJIOKHO HAIIPABICHHBIE BEKTOPHI.
PaBencTBO BekTOpOB. JIeHCTBUS C BEKTOpPAMU: CJIOKEHUE M BBIYMTAHHUE BEKTOPOB, CyMMa
HECKOJIBKMX BEKTOPOB, YMHO)XEHME BeKTOpa Ha 4ucio. CBOICTBA CJIOKEHHS BEKTOPOB.
CBoiicTBa yMHOXEHHs BeKTOpa Ha uucio. llonstue kommnanapHsle BekTOpbl. [Ipu3Hak
KOMILUTAHApHOCTH TpEX BeKTOpoB. lIpaBuno mnapamnenenunena. Teopema o pa3inoKeHUH
BEKTOpa MO TpEM HEKOMIUIAHApHBIM BekTopaM. [IpsmoyronpHas cucrema KOOpJIHWHAT B
npoctpanctse. Koopaunarel Bektopa. CBA3b MEXKAY KOOPJIMHATAMH BEKTOPA U KOOPIMHATAMHU
TOUYEK. YT0J1 MeXay BekTopamu. CKaJipHOE ITPOU3BEAECHNUE BEKTOPOB.

Conepxanne o0yuenus B 11 kiacce.

Tena BpamieHus.

[TonsTHs: HMUIMHAPUYECKAsh MOBEPXHOCTb, KOHUYECKas MOBEPXHOCTh, cepuyeckas
MOBEPXHOCTh, 00pa3yrolire MOBepXHOCTEeH. Tena BpalleHHs: IWIMHIP, KOHYC, YCEUEHHBIH
KOHYc, cdepa, map. BzanmHoe pacnionoskeHue cepbl U MI0CKOCTH, KacaTelbHas INIOCKOCTh K
chepe. MzoOpakeHune Tenm BpalieHUsT Ha IUJIOCKOCTH. Pa3BEpTka mmiauHApa U KOHYca.
Cummerpus cdepsl 1 mapa.

O6béM. OcHOBHBIE cBOMCTBAa 00BbEMOB Tel. Teopema 00 00bEME MPSIMOYrOJILHOTO
napajenenumnena u ciueactsus u3 He€. OO0bEM mMpsAMON M HAKIOHHOW NMPHU3MBI, [HUIHHIPA,
nupaMuibl 1 KoHyca. O0bEM 11apa v MapoBOro CerMeHTa.

KoMOuHanmu Ten BpailleHMs U MHOTOTpaHHUKOB. [Ipu3ma, BOuMcaHHas B IHJIUHID,
omnucaHHas okoyio nunuHapa. [lepecedenue cdepsl U mapa ¢ miockocTeio. Kacanue mapa u
cdepsl M10cKocThI0. [IoHATHE MHOTOTPaHHHKA, OTIMCAHHOTO OKOJIO cepbl, chepbl, BIUCAHHOM
B MHOTOTPaHHHK WJIU TEJIO BPALIECHUSI.

[Inomanp NOBepXHOCTH LMIMHIPA, KOHYCA, Ilouanb chepsl u e€ yacteil. [lonodue B
npoctpancTBe. OTHomeHWe OO0BEMOB, IUIOMIAAEH MOBEPXHOCTEN MOJOOHBIX (uUryp.
[IpeoOpa3zoBanue momobusi, romorerus. PemeHue 3agady Ha MIOCKOCTU C MCIOJIb30BaHUEM
CTEPEOMETPUIECKUX METOJIOB.

[TocTpoeHne ceuyeHUl MHOTOTPaHHUKOB M TeNl BpALICHUS: CEUeHHs LWIMHIpA
(mapayuiebHO M MEPHEeHIUKYISIPHO OCH), CEYEHHUs KOHyca (MapajieIbHOe OCHOBAaHUIO U
NPOXOJAIIee Yepe3 BEPIINHY), CeUEHHs 1apa, METO/Ibl TOCTPOCHMSI CEUEHHI: METO/ CIIE/IOB,
METO/i BHYTPEHHET0 IPOEKTUPOBAHHUS, METO]I TIEpeHOCa CEeKYILEH MIOCKOCTH.

BekTophl 1 KOOpIUHATHI B TPOCTPAHCTBE.

Bekroper B mpocTtpancTtBe. Omepanuu Haja BeKTopaMH. BeKTOpHOE yMHOXXKEHHE
BeKTOpoB. CBOWMCTBa BEKTOPHOTO YMHOXKEHHUs. lIpsMoyrosibHasi cucTeMa KOOpIHMHAT B
npoctpanctBe. KoopnuHatel BekTopa. Pasmoxxenme Bektopa mo 06asucy. KoopauwnatHo-
BEKTOPHBIN METOJI IPU PEIIEHUU T€OMETPUUYECKUX 3a/1a4.

JIBH>KEHHSI B TPOCTPAHCTBE.

JBwxenust mpoctpaHcTBa. OroOpakenus. JBuwkeHus u paBeHCTBO ¢uryp. OOuue
CBOWCTBA JBM)KEHUI. Buabl IBMKEHUI: mapanienbHbld MepeHoc, HEeHTpalbHas CUMMETPHUS,
3epKajbHas CUMMETpPHs, MOBOPOT BOKpyr mpsmMoil. [IpeoGpasoBanust momobus. [Ipsmas u
cthepa Diinepa.

[IpenmetHbIe pe3yabTaThl MO OTIACIBHBIM TeMaM y4eOHoro kypca «[eomerpus». K
koHIy 10 kiacca oOyJarouuiicss HayIuTCs:



cBOOO/IHO ONEpUPOBATH OCHOBHBIMH MOHATHUAMU CTEPEOMETPUH MPU PEUICHUH 331a4 U
IPOBEICHUN MaTEMAaTUYECKUX PACCYKICHUIA;

NPUMEHSATh AaKCHOMBI CTEPEOMETPHUM M CIEJICTBUS W3 HUX TMPH PEUICHUU
reOMETPUYECKUX 3a]1a4;

KJ1accu(UIIUpPOBATh B3aMMHOE PACIIOJIOKEHUE TPSMBIX B IPOCTPAHCTBE, TNIOCKOCTEH B
MPOCTPAHCTBE, MPAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE;

cBOOO/IHO OMEpPUPOBATH MOHATHIMH, CBSI3aHHBIMU C YIJIaMU B MPOCTPAHCTBE: MEXIY
IPsIMBIMU B IPOCTPAHCTBE, MEXKY MPSIMON U TNIOCKOCTBIO;

CBOOOJIHO OMEpUPOBATH IMOHSATHSMH, CBSI3aHHBIMH C MHOTOTPAaHHHUKaMH; CBOOOIHO
pacrio3HaBaTh OCHOBHBIE BHJI MHOTOIPAaHHHMKOB (TIpU3Ma, MUpaMUa, HPSIMOYTOJIbHBIN
napasuieNienumne, Kyo);

KJIAaCCU(UIIUPOBATh MHOTOTPAHHUKH, BBIOWpass OCHOBAaHWS I KJIACCH(PUKAIUY;
CBOOOJTHO OTIEPHPOBATH MOHATHIMH, CBSI3aHHBIMH C CEYCHHEM MHOTOTPAaHHHUKOB TIOCKOCTBIO;

BBITIOJHSATH MapajliebHOE, IIEHTPAIIbHOE U OPTOTOHAIBHOE IPOEKTUPOBaHKE GUTyp Ha
IJIOCKOCTh, BBITIOJIHATH N300pakeHus pUryp Ha 1miocKoCTH;

CTPOUTH CEUEHUS MHOTOTPAHHUKOB PA3TUYHBIMH METOAAMH, BHITIOTHATH (BHIHOCHBIC)
IUIOCKHE YePTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y;

BBIUUCIIATh ITUIOMIAJAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma, MHpaMuia),
TeOMETPUYECKUX TEJI C MPUMEHEHUEM (HopMy;

CBOOOJHO OIEPHPOBATH MOHATHSAMH: CHMMETPHS B TPOCTPAHCTBE, LEHTP, OCh H
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U IUIOCKOCTh CHMMETPUU (PUTYPBI;

cBO0OOIHO OTIEpUPOBATH TOHSATUSIMHU, COOTBETCTBYIOIIUMU BEKTOpaM u
KOOpJMHATaM B IIPOCTPAHCTBE;

BBITIONHSATH ICUCTBUS HAaJl BEKTOPaMU;

pemarh 3a7adyd Ha JI0Ka3aTeIbCTBO MAaTEeMAaTHMUECKHUX OTHOLIECHUH M HaXOXIACHUE
TEOMETPUUYECKUX BEIUYMH, MPUMEHSST M3BECTHBIE METOJbI MPHU PEUICHUH MaTeMaTHYECKUX
3aJ1a4 TIOBBIIIEHHOTO ¥ BRICOKOTO YPOBHS CJIOXKHOCTH;

MPUMEHSTh  MPOCTEHITNE MPOTPaMMHBIC CPEICTBA M DJIEKTPOHHO

KOMMYHHUKAIIHOHHBIE CHCTEMBI TP PEIICHUH CTEPEOMETPUIECKUX 3a/1a4;

W3BIIEKaTh,  TPEOOpPa3OBBIBATE W HMHTEPIPETUPOBATH  MHPOPMALHUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTYpax, IPEICTABICHHYIO Ha YePTeKax U PUCYHKAX;

MPUMEHSATH NOJY4YEeHHbIE 3HAHUS HA IPAKTHKE: CPABHUBATh U aHAIM3UPOBATh PeabHbIE
CUTYallUH, IPUMEHSTh U3yUEHHbIE TOHATHUS B IPOLIECCE TOUCKA PELICHUs

MaTeMaTH4ecKu cOpMYIMPOBAHHON MPOOIEMBI, MOAETHPOBATh PEeATbHBIE CUTYallUuU
Ha SI3bIKE TEOMETPHH, HCCIIEIOBATH MTOCTPOSHHBIE MOJIEIH C CIIOJIb30BAaHHEM I€OMETPUIECKUX
NOHATUI W TeopeM, ammapara anreOpsl, pemiaTh NPAKTHUYECKUE 3aladd, CBS3aHHBIE C
HAXOXKJICHUEM I'€OMETPUIECKUX BEJTUYHH;

MMETP TPEICTABICHUS 00 OCHOBHBIX ATalax Pa3BUTHS T€OMETPUH KaK COCTAaBHOW YacTH
dbyHaamMeHTa pa3BUTHS TEXHOJIOTHH.

[IpenmeTHble pe3yabTaThl MO OTACIBHBIM TeMaM yueOHoro kypca «l'eomerpus». K
KoHIy 11 kiacca oOyyaromuiicss HAyYUuTCS:

CBOOOJTHO OIEPUPOBAThH MOHATUAMH, CBA3aHHBIMU C IMIMHAPUYECKON, KOHUYECKON U
cepruvecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI TIOTYICHUS;

OTIEPHUPOBATH TOHITUSMH, CBI3aHHBIMU C TEJIaMH BpAIICHUS: IWIHHIPOM, KOHYCOM,
chepoit u mapowm;

pacrno3HaBaTh Tella BpalleHus (LWINHAP, KOHYC, cdepa U 1map) U 00BbACHATh CIIOCOOBI



TIOJTYYCHUS TeJl BPAIICHUS;

KJaccu(UIUpoOBaTh B3aUMHOE pPAacIoONIOKeHHE Cdepbl M TIIJIOCKOCTH; BBIYUCIATH
BEJIMYMHBI JIEMEHTOB MHOTOTPAaHHUKOB U TeJl BpalleHHus, 00BEMBI U TUIOMIAI TOBEPXHOCTEH
MHOTOT'PAaHHHUKOB U T€JI BpaILlEHHsI, TEOMETPHUECKUX TEJl C IPUMEHEHUEM (HOpMYT;

CBOOOJHO OTEPHUPOBATH MOHATHAMH, CBSI3aHHBIMH ¢ KOMOMHAIMAMU TEJl BPAIICHUS H
MHOTOT'PaHHHKOB: MHOTOI'PaHHHK, BIIMCAHHBIN B chepy M ONMHUCAHHBIN OKOJIO cdepsl, cdepa,
BITMCaHHAsl B MHOTOTPaHHUK WJIH TEJIO BPAICHHUS,;

BBIUUCIISATH COOTHOIICHUST MEXY IUIOMIAIMHI MTOBEPXHOCTEH H 00hEMaMU 1MOT0OHBIX
TEJI;

n300pakaTh HM3y4daeMble (UTYpBI, BBINOIHATH (BBIHOCHBIE) IJIOCKHE YEPTEKH M3
PHCYHKOB TPOCTBIX OOBEMHBIX (pUTYp: BUI CBEpXy, COOKY, CHU3Y, CTPOHTH CEUCHHS Tell
BpALICHHUS;

U3BIICKaTh,  HMHTEPIPETUPOBATH M [peoOpa3oBbBaTh  HHPOpPMAIUIO O
POCTPAHCTBEHHBIX TEOMETPUICCKUX (PUTYpax, MPEICTABICHHYIO Ha YEPTEKaX U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHSITHEM BEKTOP B POCTPAHCTBE;

BBINOJIHATH OINEPAIlUK HAJl BEKTOPAMH,

3aJ]aBaTh IIOCKOCTh YPABHEHUEM B JICKAPTOBOM CHCTEME KOOPIMHAT;

pemaTh TeOMETPUYECKHE 3aJauyd Ha BBIYHCICHHE YIJIOB MEXIY NPSIMBIMH U
IUTOCKOCTSIMH, BBIYHMCIICHUE PACCTOSHUN OT TOYKH JO IUIOCKOCTH, B IIEJIOM, HAa IPUMEHEHHE
BEKTOPHO-KOOPAWHATHOTO METO/Ia TIPH PEIICHHH;

CBOOOTHO ONIEpUPOBATH OHSATHIMH, CBI3aHHBIMHU C IBUKCHHUEM B IIPOCTPAHCTBE, 3HATH
CBOWCTBA JIBUKCHUM;

BBINOJIHATh W300paKEHUSI MHOTOIPAHHMKOM W TeJI BpAICHUS TpPU MapauieIbHOM
nepeHoce, EHTPAITBHON CUMMETPHH, 3€PKATbHOW CUMMETPHUH, ITPH TOBOPOTE BOKPYT MPSMOI,
npeoOpa3oBaHusl TOI00HS;

CTPOUTH CEYCHHUSI MHOTOTPAHHUKOB U TEJI BPAIICHHUS: CEYCHUS [IMITMHIPA (TTapaIeIbHO
U TIEPIICHINKYIISIPHO OCH), CEUeHHsI KOHYyca (MapauieIbHOe OCHOBAHUIO H MPOXOJIAINEe Yepe3
BEpILMHY), CEYEHHUS 11apa;

WCTIOJB30BAaTh METOIBl MOCTPOCHHSI CEYCHHW: METOJ CIIEZIOB, METOJA BHYTPEHHETO
POEKTHPOBAHUS, METO]I TIEPEHOCA CEKYIIEH IIIOCKOCTH;

JI0Ka3bIBaTh T€OMETPUUECKUE YTBEPHKICHUS;

IPUMEHATh TeOMEeTpHUYecKHe (AaKThl I pELICHUs CTepeoOMEeTPUYECKUX 3ajad,
IPENoiararoluX HECKOJIbKO IIAaroB PeIIeHUs, €CIM YCIOBUS IPUMEHEHMS 3a/1aHbl B IBHOU U
HEsIBHOHU (opMme;

pemaTh 3aJadd Ha JIOKA3aTeNIbCTBO MAaTEMaTHUECKUX OTHONICHWHA M HaXOXXICHHE
TE€OMETPUYECKUX BEIMYUNH;

MPUMEHSTH IPOTPAMMHEBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKAITMOHHBIE CHCTEMBI TIPU
PEIICHUH CTEPEOMETPUICCKUX 3a/1aY;

NPUMEHSATh TOJYYeHHbIE 3HAHHUS Ha IpPaKTUKE: CpPaBHUBATh, AaHAJIM3UPOBATh U
OLICHUBATh pealibHble CUTYalluH, NPUMEHSTh HW3Yy4YE€HHBbIC TOHSATHS, TEOPEMBI, CBONCTBA B
npoliecce MOUCKa PelIeHUs MaTeMaTH4ecku chOpMyTUpOBaHHON MpPoOIEeMbl, MOJIEIUPOBAThH
pearbHbIE CHTyalluM Ha $3bIKE TEOMETPUH, HCCIEN0BaTh IOCTPOEHHBIE MOJEIU C
UCTIOIP30BAaHUEM T'EOMETPUYECKHX TIOHSATHH ¥ TeopeM, ammapara anreOpbl, pemiaTh
NPaKTUYECKHE 3a7a9M, CBSI3aHHBIC C HAXOXKIEHNEM T€OMETPHUECKUX BEITHUYHH;

UMETh MPECTaBICHUSI 00 OCHOBHBIX ATaIlaX Pa3BUTHSI T€OMETPHH KaK COCTaBHOM

9JacTH QyHAaMeHTa Pa3BUTHS TEXHOJOTHIA.



Pabouas nmporpamma yyebHOro Kypca «BeposTHOCTh M CTaTHCTUKAY.
[TosicuuTEnpHAS 3aIIUCKA.

YueOHblil Kypc «BeposSTHOCTh M CTATUCTHKAY YIITYOJEHHOTO YPOBHS SIBJISETCS
IPOJOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOIO Y4eOHOro Kypca yriayOJE€HHOrOo YpOBHsS Ha
YPOBHE cpellHero o01ero oopa3oBanus. YueOHbIM Kypc npeiHa3HadyeH il popMUpOBaHUS Yy
00yYaroIuXcsl CTATUCTUYECKON KYJIbTYypbl M IOHUMaHMs POJIM TEOPUHM BEPOSTHOCTEH Kak
MaTeMaTHYeCKOr0 MHCTPYMEHTA JJIsl U3Y4YEHUs CIyYalHbIX COOBITHH, BEIMYUH U MPOLIECCOB.
[Tpu n3yueHnn Kypca o0OramaroTcs MpeACTaBIeHUs 00yJaroIUXCs O METO/IaX UCCIIEIOBAHUS
U3MEHYMBOTO MHUPA, PAa3BUBAETCS MOHMMAaHUE 3HAYMMOCTH M OOIIHOCTH MaTeMaTHYECKHX
METOJOB II03HaHUS KaK HEOThEMJIEMOM YacTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOI'O
MUPOBO33pPEHU.

CopneprxaHue yueOHOT0o Kypca HallpaBJIeHO Ha 3aKpeIyICHUE 3HaHUH, OJIy4eHHbIX IIPU
U3y4EHHH Kypca Ha YpOBHE OCHOBHOT'O 00IIero o0pa3oBaHus, U Ha pa3BUTUE IPEACTaBICHUI
O CIIy4alHbIX BEJIMYMHAX U B3aUMOCBS3AX MEXKIYy HMMM Ha BA)KHBIX IPUMEpax, CHOKETBHI
KOTOPBIX IOYEPIHYThl M3 OKpYXarollero mupa. B pesynbrate y oOydyaromuxcsl JOJIKHO
chopMHpOBATHCS TPEACTaBICHNE O Hanboee YHOTPEOUTENbHBIX U OOIMIMX MaTeMaTHYECKUX
MOJIEJISIX, UCIIOJIb3YEMBIX JIJISl ONIUCAHUS AHTPOIIOMETPUUECKUX U IeMOrpapuuecKuX BEIUUHUH,
NOTPEIIHOCTE B pPa3MUHbIE pOJa H3MEPEHMSX, JJIUTEIBHOCTH O€30TKa3HOM paboThl
TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTHUK MACCOBBIX SIBICHHH M IPOIECCOB B OOIIECTBE.
VYuebHblil Kypc sBiseTcst 06a30H Uil OCBOEHHS BEPOSITHOCTHO-CTATHCTUYECKUX METOIOB,
HEOOXO/JMMBIX CIIE[UalCTaM He TOJbKO MH)XEHEPHBIX CIELHalIbHOCTEH, HO TakKke
COLUAIBHBIX U IICUXOJIOTUYECKUX, IOCKOJIbBKY COBPEMEHHbIE OOIIECTBEHHbIC HAyKH B
3HAYUTENIBHOM Mepe HCIOJNIb3YIOT ammapar aHanu3a OOJbIIMX AaHHBIX. LleHTpanbHyr0 4acTh
y4eOHOTro Kypca 3aHMMaeT 00CYKJIeHHE 3aKOHa OOJIBLINX YKcel - (PyHJaMEeHTaIbHOIO 3aKOHA
IPUPO/IbI, UMEIOIEr0 MAaTEMATUYECKYIO (hOpMaTH3ALHIO.

B cooTBeTcTBUU C YKa3aHHBIMU 1IEJIIMU B CTPYKType yueOHoro kypca «BeposiTHOCTh U
CTaTHCTHKa» Ha YIJIyOJEHHOM YpOBHE BBIJIEJIEHBl OCHOBHBIE COJEp)KATEIbHbIE JIMHUMU:

«CnydaiiHple cOOBITUSI M BEpOSTHOCTU» U «CiydaiiHble BEJIMYMHBI U 3aKOH OOJBIINX
qHUCEeID».

IToMrMO OCHOBHBIX JIMHUH B Y4€OHBIN KypC BKJIIOUEHBI 3JIEMEHTHI T€OpUH IpadoB U
TEOPHH MHOXKECTB, HEOOXOIUMBIE JJIs1 TOJTHOLIEHHOT'O OCBOEHHSI MaTepHaa JaHHOTO y4eOHOro
Kypca U CMEXHBIX MaTeMaTUYECKUX YUeOHBIX KYPCOB.

Copepxanne nuHun «Ciy4ailHble COOBITHSI U BEPOSITHOCTH» CIY>KUT OCHOBOW ISt
dbopMUpOBaHUS TPEACTABIECHUN O pacHpelleIeHUH BEPOSTHOCTEH MEXIy 3HAYCHUSIMU
CIIy4alHBIX BEJIMYMH. BaXKHYI0 4acTh B 3TOM COJEPKATEIBHOW JIMHUU 3aHMMAECT U3Yy4YCHHE
F€OMETPUYECKOT0 U OMHOMHAIBHOIO paclpeieieHnii U 3HAaKOMCTBO C UX HEMpPEpbIBHBIMU
AQHAJIOTaMH - I0KA3aTEIbHBIM U HOPMaJIbHBIM PaclpeAeICHUSIMHU.

Tewmsbl, cBsI3aHHBIE C HEMPEPHIBHBIMY CIyYalHBIMU BEIMUMHAMU U pPaclpeAeIeHUsIMH,
aKUEHTUPYIOT BHUMaHME OOYy4aroIMXCsl Ha OMMCAHUM M W3YYEHUHM CIy4alHbIX SBICHUU C
MOMOIIIBI0 HEMpPEephIBHBIX (yHKIMH. OCHOBHOE BHUMAaHHE YHAEISIETCS I0Ka3aTelIbHOMY WU
HOPMAJIBHOMY PaCIIpEIEICHUSIM.

B yueOHOM Kypce mpeaycMaTpUBAaeTCsl O3HAKOMHMTEIbHOE W3YYEHHE CBSI3U MEXKIY
CIIy4aifHBIMU BEJIMYMHAMM U OTMCAaHUE 3TOM CBSI3U C MOMOIIBI0 KO PUILIMEHTa KOPPETSLUT U
€ro BBIOOPOYHOrO aHajora. JTU DJEMEHTBl COIEpX aHHUs pa3BUBAIOT TeMmy «JluarpaMmbl



paccerBaHUs», M3YyYEHHYI0O Ha ypOBHE OCHOBHOIO oOOmIero oOpa3oBaHHsS, U BO MHOTOM
OTHPAIOTCA Ha CBEJICHUS U3 KYpCOB alreOpbl M T€OMETPHUH.

Emé onuH a51eMeHT conepkanus, KOTOPBIM IIPEIaraeTcs Ha 03HAKOMUTEIIBHOM YPOBHE
- TIOCJEOBATENIBHOCTD CIIy4allHBIX HE3aBUCHUMBIX COOBITHH, HACTYMAIOUUX B EIUHUILY
BpeMeHHu. O3HaKOMJICHHE C pacIipeelieHHeM BEpOSITHOCTEH KOJIMYECTBA TAKUX COOBITUN HOCUT
pa3BUBAIOIININ XapaKTep U SBJISIETCA aKTyalbHBIM JIJIs1 Oy yIuX aOUTYpHUEHTOB, OCTYMAIOIINX
Ha y4yeOHbIE CHEIMAIBbHOCTH, CBS3aHHBIE C OOIIECTBEHHBIMM HAayKaMH, ICHUXOJIOTHEH U
YIIPaBJICHUEM.

Oo0111ee ynCIio YacoB, pEKOMEH0OBAHHBIX JIsl U3y4eHHs yueOHOro Kypca «BeposiTHOCTh
Y CTaTUCTUKA» Ha YIIIyOJIeHHOM ypoBHE - 68 yacoB: B 10 kiacce - 34 yaca (1 yac B Hefienio), B
11 kmnacce - 34 gaca (1 gac B Henem0)

Conepxanne o0yuenus B 10 kiacce.

I'pad, cs3ubIi Tpad, myTH B rpade: mukibl U nenu. CteneHb (BaICHTHOCTS )

BepiuHbl. ['padsl Ha mnockocTu. Jlepenbs.

CrnyyaiiHble SKCIIEPUMEHTHI (OIBITHI) U CIIy4YaiHbIe COOBITHSA. DIEMEHTApHBIE COOBITHS
(ucxonpl). BepodaTHOoCTh crydaltHOTO cOOBITUSI. BIM30CTh YacTOThl U BEPOATHOCTH COOBITHHA.
Crny4aiiHble OIBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHUAMU.

Omnepannu HaJl COOBITUSMHE: TIepeceyeHrne, 00beTMHEHHE, TPOTHBOITIOIOKHBIE COOBITHSI.
Juarpammsl Diinepa. @opmyra cloKeHUs BEPOATHOCTEMN.

YcnoBHas  BEpPOSTHOCTb.  YMHOXKEHHME  BEpOSTHOCTEW. JlepeBo  ciydaillHOro
skcriepumenTta. ®opmyra moHo# BepositHocT. @opmyina baiteca. HezaBucuMbie cOOBITHS.

bunapusplii crnydaiiHelii ombIT (MCHBITAaHUE), YCIeX U Heyaaya. HesaBucumbie
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIHBITaHUN 110 mnepBoro ycnexa. l[lepectaHoBKM u
dakropuan. Yucno coueranuit. Tpeyronpuuk [lackans. ®opmyna 6uHoma HetoToHa.

Cepus He3zaBuCHUMBIX HclbITaHMM bepnymnmu. CiydaliHplii BbIOOp W3 KOHEYHOM
COBOKYITHOCTH.

Crnyudaiinas BenuuuHa. Pacnipenenenue BeposiTHOCTeH. J(marpamma pacmpenerneHusl.
Onepauuy Haja ciaydaiHbIMU BelWuuMHamu. buHapHas ciyvaiiHas BenuuuHa. [Ipumepbl
pacnpeneneHuii, B TOM 4Kciie TeOMETPUUYECKOe U OMHOMUAIBHOE.

Conepxanne o0yuenus B 11 kacce.

CoBMecTHOE pacnpeleNeHHe JIByX CIIy4alHbIX BelIWuuH. HeszaBucHMBIE cCiydaiiHbIE
BEJIMYMHBI.

MaremaTnueckoe OXHIaHME Clay4alHOM BenuuuHbl (pacnpeneneHus). I[Ipumepsr
OPUMEHEHHs MaTeMaTHYeCKOro OKUAAHUs (CTpaxoBaHHe, JoTepes). MaremaTudyeckoe
OKHJaHue OMHApHOM CilydallHOM BelIWYUHBL. MaTeMaTuyeckoe 0XKHUIaHue CyMMBbI CIIy4aiHbIX
BEJIMYMH. MaTeMaTnyeckoe 0’kUJaHNue FTe€OMETPUUECKOI0 U OMHOMUAIBHOTO paclpeieIeHHUM.

Jucnepcusi U CTaHIAPTHOE OTKJIOHEHWE CIy4YalHOW BEJIMYWHBI (pacrpeiesieHus]).
Hucniepcusi OMHApHOW CITy4ailHOW BeTMYMHBI. MaTeMaThyecKkoe OXHUIaHUE MPOU3BEICHUS U
JUCIIEpCUsi CyMMbl HE3aBUCHMBIX CIIy4daliHbIX BeaudMH. Jlucmepcus W CTaHJapTHOE
OTKJIOHEHHE OMHOMMAJIBHOTO pacrpeneneHus. Jlucnepcuss M CTaHIApPTHOE OTKJIOHEHHE
T€OMETPUYECKOTO PaCIpeCIICHHUS.

HepaBencto YeobnimeBa. Teopema Yebniea. Teopema beprymnu. 3akoH O0nbIIMx
yncen. Beibopounsiit MeTon uccienoBaHuil. BriGopounble xapaktepucTuku. OLeHUBaHUE
BEPOATHOCTH COOBITHS 110 BHIOOPOYHBIM JIaHHBIM. [IpoBepka mpocTeHInX runoTe3 ¢ HOMOIIbIO
W3YYEHHBIX paclpeIesICHUN.

HenpepsiBHble ciydaiinble BennuuHbl. [Ipumepsl. @yHKINSA MIOTHOCTH BEPOATHOCTH



pacrnpenenenus. PaBHOMEpHOE pachpeleieHHe W €ro CBOMCTBA. 3ajayd, MPUBOISIIME K
MOKa3aTeJIbHOMY paclpeieNieHuI0. 3a/layd, MPUBOJASIINE K HOPMAJIbHOMY paCIpeACIICHHIO.
OyHKIUS TIIOTHOCTH BEPOSATHOCTH IMOKA3aTENBHOIO paclpeaeieHus, (YHKUIUS IIOTHOCTH
BEPOSITHOCTH HOPMAJILHOTO pacnpeneneHus. OyHKIMs IUIOTHOCTH U CBOMCTBA HOPMAJIBHOTO
pacupeneneHus.

[TocnenoBarenbHOCTh OJUHOYHBIX HE3aBUCUMBIX COOBITHH. 3amaud, MpUBOASIINE K
pacupenenenuto [lyaccona.

KoBapuanmss nByx ciydaiiHeix BenuuuH. KoaddunueHT IUHEHHONW KOppEeIsIHH.
CoBMecTHble HAONIOACHHUS JBYX BeIWYUH. BbIOOpouHBI KOA((UIKMEHT KOppemnsiuu.
Paznuune Mexay JIMHEMHOW CBA3BI0 W INPUYMHHO-CIEACTBEHHOW CBA3bIO. JIMHenHas
perpeccus, METOJ, HAMMEHBIINX KBAJAPATOB.

[IpenmerHbie pe3yabTaThl MO OTIECIBHBIM TeMaM y4deOHoro kypca «BeposTHOCTh U
craructukay. K xonmy 10 kmacca 00yJarommiicss Hay4IuTCs:

cBOOOJHO OMNEpUpOBaTh MOHATHAMH: rpad, IIockuil rpad, CBS3HBIA Tpad, MyTh B
rpade, enp, HUKII, AEPEBO, CTENIEHb BEPIIUHBL, AEPEBO CIYyYaHHOTO SKCIIEPUMEHTA;

CBOOO/JIHO OINEPUPOBATH MOHATUAMHU: CIYYAMHBIA HKCHEPUMEHT (OIBIT), CllydaiiHOe
coObITHE, 3JEMEHTapHOe clydyaiiHOe CcOOBbITHE (RJIIEMEHTApHBIH HCXOJ) CIy4ailHOTO OIIbITA,
HaxOJIUTb BEPOATHOCTH COOBITUM B ONBITAX C PABHOBO3MOXKHBIMHU 3JEMEHTAPHBIMU
COOBITHSIMHY;

HAXOJUTh M (POPMYJIMPOBATH COOBITHS: MEpECEUCHNE, O0bEIMHEHUE TaHHBIX COOBITHH,
coObITHE, MPOTUBOIOIOKHOE JTaHHOMY, MCIIOJIb30BaTh JUarpammbl Jiliepa, KOOPIUHATHYIO
OpsIMYIO JUIS pEIIeHUs 3a]ad, MOJb30BaThCsi (OPMYINION CIOKEHHUST BEPOATHOCTEH IUis
BEPOATHOCTEH BYX U TPEX CIy4YailHBIX COOBITUH;

ONEpUpPOBATh MOHATHSAMHU: YCIOBHAs BEPOATHOCTb, YMHOXEHUE BEPOATHOCTEH,
HE3aBHCHUMBIE COOBITHS, IEPEBO CIyUYAaHHOTO SKCIIEPUMEHTA, HAXOIUTh BEPOSATHOCTU COOBITHIA
C IOMOMUIBIO MTPaBUJIa YMHOXKEHUS, IepeBa CIIy4aifHOrO OMBITa, UCIOIB30BaTh (DOPMYITY MOJHON
BeposTHOCTH, (hopmyny baiieca mpu perennn 3a1ad, onpeaessiTh HE3aBUCUMOCTb COOBITHH TT0
dbopMyIie 1 0 OpraHU3alMK CIy4ailHOro SKCIIEPUMEHTA;

MPUMEHTh U3y4YE€HHblE KOMOMHATOpHBbIE (OPMYJIbI Il MEPEUUCICHUS 3IEMEHTOB
MHOJKECTB, 3JEMEHTApPHBIX COOBITHI CIy4allHOrO OIbITa, pELIeHUs 3ajad [0 TEOpUHU
BEPOSITHOCTEM;

cBOOO/IHO OTIEPUPOBATH MOHATUSMU: OMHAPHBINA CITYYaiHBIN OMBIT (UCIIBITAHUE), YCIIEX
U HEeyJa4a, He3aBUCHMbIE UCTIBITAHUS, CEpUs UCTIBITAHUN, HAXOAUTh BEPOSTHOCTU COOBITHIA: B
CepHUH UCTIBITAHUH 10 TIEPBOTO yCIeXa, B CEpUM UCTIBITAHUN bepHyIn, B ONbITE, CBA3aHHOM CO
CITy4aliHbIM BBIOOPOM U3 KOHEYHOM COBOKYITHOCTH;

cBOOOZIHO  ONEpUpOBaTh MOHATHSAMM: CllydaiiHas BEJIUYMHA, paclpeiesieHue
BEPOATHOCTEMH, IMarpaMMa pacipeieneHns, OMHapHas ciiyJaiiHasi BeIM4KMHA, TEOMETPHUUECKOE,
OMHOMHAIBPHOE pacIpeiesieHue.

[IpenMeTHbIE pe3ynbTaThl MO OTACIBHBIM TeMaM yueOHOro kypca «BeposTHOCTh U
cratuctukay. K xonmy 11 knacca o0yJarommiics HayquTCs:

ONEepUPOBATH TMOHATUSAMH: COBMECTHOE pACIPEACIICHHE [IBYX CIIy4alHBIX BEJIMYUH,
UCIIONIb30BaTh TAaOMUIly COBMECTHOTO pAacCIpeleieHus] JBYX CIy4alHBIX BEIWYUH IS
BBIJICJICHUSI PACIIPEACIICHHs] KaXKJI0W BEIWYMHBI, ONPEIECICHUS HE3aBHCHUMOCTH CIy4YalHBIX
BEITNYWH;

cBOOO/IHO ONEPUPOBATH MOHATHEM MAaTEMaTUYECKOTO OXKHUIAHUS CIIy4aifHOM BETUYUHBI
(pacnpenenenus), NPUMEHSATh CBOMCTBA MaTEMAaTHUECKOTIO OXKUIAHMS MPH pEIIeHUU 3a1ad,



BBIUHUCIIATh MAaTEMATUYECKOE 0KMJaHHEe OMHOMUAIBHOTO U T€OMETPUYECKOT0 paclpeieieHni;

CBOOOJTHO OIIEPUPOBATH MOHATUSAMU: TUCTIIEPCHSI, CTAHAAPTHOE OTKIOHEHHE CIyJaiiHOM
BEJIMYMHBI, IPUMEHATh CBOWCTBA JIUCIEPCUU CIIy4allHOM BEIWYMHBI (paclpeneiceHus) Ipu
pemiCcHUN 3ala4d, BBIYHUCIATL AUCIICPCUIO U CTAHAAPTHOC OTKIIOHCHUC I'COMCTPUYCCKOIO U
OMHOMHUAIBHOIO paclpeaeIeHul;

BBIUUCIIAT BBIOOPOYHBIE XapPAKTEPUCTUKM 110 JAaHHOW BbIOOpDKE U OLIEHUBATh
XapaKTEePUCTUKN TN€HEPAJIbHOM COBOKYMHOCTH JJaHHBIX 10 BBIOOPOYHBIM XapaKTEPUCTHKAM.
OneHuBaTh BEPOSITHOCTU COOBITMH M NPOBEPATh MPOCTEHIINE CTATUCTHUYECKUE THIIOTE3Bl,
HOJIb3YSCh U3YUYEHHBIMH paclpe/leIeHUsIMHU.



