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Yueonwvii Kypc «Anzeopa u Hauauia
MAMEMAMUYUECKO20 AHAIU3A)

MNOSICHUTEJIbHAS 3AITUCKA

Pabouas nmporpamMma yueGHOTO Kypca «Anredpa U Hayajla MaTeMaTHYECKOrO aHaIK3a» 6a30BOTro
ypoBHs amns obyyatomuxcst 10 —11 knaccoB paspaborana Ha ocHoBe dDeepanibHOrO TOCYIaPCTBEHHOTO
00pa30BaTeNpHOr0 CTaHAApTa CPEAHEro oOlero oOpa3oBaHUS, C Y4ETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUH, TPEABIBISIEMBIX K MaTeMaTHYeCKOMy OOpa30BaHUIO, M TPAJAULIUN POCCHHCKOTO
oOpa3zoBanusi. Peanmuzamusi mporpamMMmbl 00ECHEUMBACT OBIAJCHUE KIFOYEBBIMH KOMIICTECHIMSIMH,
COCTaBJISIOUIMMH OCHOBY JJII CaMOpa3BUTHUS U HENPEPHIBHOIO 00pa3oBaHMs, LEJIOCTHOCTD
OOIIEKyIBTYPHOT0, TUYHOCTHOTO U TTO3HABATENILHOTO PA3BUTHSI TUYHOCTH 00YJArOIIMXCS.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa 1 Hayana MaTeMaTHYECKOTO aHAIU3a» SIBIICTCS OJHUM M3 HaubOoJiee 3HAYNMbIX B
nporpaMme CTapIieil MIKOJIbI, MOCKOJIBKY, C OJHOW CTOPOHBI, OH O0ECIeYMBAET MHCTPYMEHTAIbHYIO
0a3y Ui U3y4eHHs BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C APYrol CTOPOHBI, (POPMHUPYET JOTHUECKOE
u a6CTpaKTHOC MBIIIJICHUC yYalluxCsa Ha YPOBHC, HGO6XOIH/IMOM AJis1 OCBOCHHSA KYPCOB I/IH(bOpMaTI/IKI/I,
OOIIIECTBO3HAHUS, HCTOPHUH, CIOBECHOCTH. B paMKkax JaHHOTO Kypca y4allluecs OBJaJIeBaloT
YHUBEPCAIbHBIM SA3bIKOM COBPEMEHHOW HayKH, KoTopas (OpMyIupyeT CBOM JOCTHIKCHHS B
MaTeMaTHYeCKOH Gopme.

Kypc anreOpsl W Hauyal MaTeMaTH4eCKOro aHaju3a 3aKiIajbIBAeT OCHOBY JUIS YCIICIIHOTO
OBJIQJICHUS] 3aKOHAMH (PU3UKH, XUMHUH, OUOJIOTHH, MOHMMAHUS OCHOBHBIX TEHJCHIMH SKOHOMHUKU U
OOIIIECTBCHHO!N HM3HH, MO3BOJIICT OPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTHAX, YBCPCHHO HCIOJbB30BATH HX B HOBCCI[HGBHOfI xn3au. B Toxke BpEMs OBJIAACHUC
a6CTpaKTHBIMI/I U JOTNMYCCKU CTPOTrMMH MATCMATUUYCCKMMU KOHCTPYKIHAMU PA3BUBACT YMCHUC
HAXOJIUTh 3aKOHOMEPHOCTH, 0OOOCHOBBIBATH MCTHHHOCTH YTBEPXKICHHS, HMCIOJIB30BaTh 000OIICHHE U
KOHKPETHU3aINI0, a0CTparupoBaHKe U aHAJIOTHIO, (POPMHUPYET KPEaTUBHOE U KPUTUUECKOE MbINIUIeHUE. B
XO0JIe U3y4eHHUs anreOpbl M Haval MaTeMaTHYeCKOTrO aHalM3a B CTapIICH IIKOJIC YJallHecs MOJTydaroT
HOBBIIl OIIBIT pEeIICHUA NPUKIAJAHBIX 3aa4, CaMOCTOATCIbHOI'O IMOCTPOCHHUA MAaTCMATUYCCKUX MO)ICJ'IGI;I
pealbHBIX CUTyallMid M WHTCPHPETAIIMU TIOJYYEHHBIX PEHICHWH, 3HAKOMATCS C TMpUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTeW B TpUPOAE, HAyke W B HCKYCCTBE, C BBIJAIOIIUMUCS
MAaTEMAaTUYCCKUMU OTKPBITUAMU U KX aBTOpaMHU.

Kypc obnagaeT 3HaunTEILHBIM BOCITUTATEIHFHBIM ITOTEHIINAIOM, KOTOPBIM peaanu3yeTcs Kak uyepes3
y4eOHBI Marepuai, CIOCOOCTBYIOIIUN (OPMUPOBAHHIO HAYYHOTO MHUPOBO33PCHHUS, TaK M Uepe3
cnenu(uKky  yudeOHOM  JESITEIbHOCTH,  TpeOylomed  CaMOCTOSTEIBHOCTH,  aKKypaTHOCTH,
HpOHOJ’DKHTeJ'IBHOﬁ KOHICHTpAlMW BHUMAHUA U OTBETCTBECHHOCTH 3a HOJ'Iy‘IeHHBII\/II pE3yIbTAT.

B ocHoBe Meroauku oOy4eHHs anreOpe M HadalaM MaTeMaTH4YeCKOro aHalu3a JICKHT
JeSITeIIbHOCTHBIHN MPUHIIUT 00yYEHUSI.

CrtpykTypa Kypca «AireOpa M Havaja MaTeMaTHYECKOrO aHAllM3a» BKIIFOYACT CJICIYIOIINE
CoJIepKaTeIbHO-METOANYECKHE JIMHUU: «Hucaa U BeIYUCIeHus», «DyHKIUU U rpaduku», «YpaBHEHUS
U HepaBeHCTBa», «Havama matemaTtmueckoro aHammsza», «MHOXECTBa M JIOTHKa». Bce OCHOBHBIC
COZIepKATEIbHO-METOJUUECKUE JTUHUM H3Y4YaroTCsl Ha TMPOTSHKEHUHU JBYX JIET OOydeHHUs B CTaplien
IIKOJIC, CCTCCTBCHHO AOMOJIHAA APYTr ApYyra U MOCTCICHHO HACHIMAACh HOBBIMU TCMAMU U pa3aciaMu.



JlaHHBIA KypC SIBISIETCS MHTErPAaTHBHBIM, IOCKOJIBKY OOBEIMHSET B ce0e colepKaHhe HECKOIbKUX
MaTeMaTHYECKUX JUCIUILINH: anredpa, TPUTOHOMETPHS, MaTEMaTHUECKUI aHaIn3, TEOpUsi MHOXKECTB U
ap. Ilo mepe Toro xak ydamiuecs: oBjafieBaoT Bc€ 0oJiee MUPOKUM MAaTEMATUUECKUM allllapaToM, y HUX
[OCJIEeI0BATENbHO (DOPMUPYETCS U COBEPLIEHCTBYETCS YMEHHME CTPOUTh MAaTeMaTHUYECKYyI MOJIEJb
peanbHON CUTyalluu, IPUMEHATh 3HAHUSA, NTOJIyUYeHHbIE B Kypce «Anrebpa U Hayala MaTeMaTHYeCKOro
aHaIM3a», JJs pEIIeHUs CaMOCTOATENbHO C(HOPMYTUPOBAHHONH MaTeMaTW4YecKOW 3aJadyd, a 3aTeM
UHTEPIPETUPOBATH MOJIYUYEHHBIN pPe3yibTar.

ConepxatenbHo-MeTOANYECKasd JHMHUA «Yucna W BBIYMCIEHHS» 3aBepuiaeT (OpMHpPOBAHUE
HaBBIKOB MCIIOJIb30BaHMs JEHCTBUTEIbHBIX YHCEN, KOTOpoe OBbLJIO HAyaTO B OCHOBHOM mikoje. B
cTapiueil mkoje ocodoe BHUMaHUE yJenseTcss (OPMHUPOBAHUIO NMPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB,
BKJIIOYAIOIIUX B ce0sl HMCIIOJNB30BAaHHE PA3IUYHBIX (DOpM 3amucH JIEHCTBUTENHHOTO YHCIA, YMEHUE
palMOHAIBHO BBIINOJIHATH JEHCTBUS ¢ HUMH, A€JaTh MPUKHUJIKY, OLIEHUBATh pe3yibpTar. OOydaroniuecs
MOJTy4arOT HABBIKM NMPHOIMKEHHBIX BBIUUCIICHUH, BBINOJIHEHUS NEHCTBUN C YUCIIaMM, 3alIMCAaHHBIMH B
CTaHIApTHOHN (OpMeE, UCIIOIb30BAHMSI MATEMAaTHIECKUX KOHCTAHT, OI[CHUBAHUS YACIIOBBIX BBIPAKCHHN.

JIunust «YpaBHEHUSI U HEPABEHCTBA» PEaIU3yeTCsl Ha MPOTSKEHUH BCEro 0Oy4YeHMs B cTaplueit
IIKOJIE, TOCKOJIbKY B KaXK0M paz/ielie IporpaMMbl MPeyCMOTPEHO PELIEHUE COOTBETCTBYIOIIUX 3a/1ay.
OOyuaromyecss  OBJIAJAEBAIOT  Pa3jIMYHBIMM ~ METOJAMHU  pEIIeHHs  LENbIX, pallOHaJIbHBIX,
UppallMOHANIBHBIX, IOKA3aTEeNbHBIX, JIOTApU(PMUYECKMX W TPUTOHOMETPHYECKUX YpaBHEHUH,
HEpaBEHCTB M WX cucTeM. [lomydeHHbIE YMEHHS HCHOJB3YIOTCS TpPU HCCIEAOBAaHUHM (DYHKIHMHA ¢
MIOMOILIO TPOM3BOJHOM, PELICHUM NPUKIATHBIX 3aJad M 3a7ad Ha HAXOXJAEHUE HAuOOJIBIIMX U
HauMEHbUIMX 3HaueHUd ¢yHkiuu. JlaHHas cojaepkaTenbHas JUHMS BKJIIOYaeT B ce0s Takxke
¢dbopmMHEpOoBaHHE YMEHHH BBHIMOIHATH Pacdy€Thl 0 (HopMynam, mpeodpa3oBaHus IEIbIX, PAIIMOHATIBHBIX,
UPPaLMOHATIBHBIX U TPUTOHOMETPUUECKUX BBIPAXKEHUMN, a TaK)K€ BBIPAXKEHUM, COJEPKAILMX CTEIIEHU U
norapudmsl. brarogaps usydeHuro anreOpandeckoro marepuaiga MPOUCXOIUT JayibHeilliee pa3BUTHE
AITOPUTMUYECKOTO M AOCTPAKTHOTO MBIIIICHUs ydaluxcs, (OPMHUPYIOTCS HaBBIKM JETyKTHBHBIX
paccyX/1eHU, paboThl ¢ CUMBOJBHBIMU (hOpMaMH, MPECTABIEHUSI 3aKOHOMEPHOCTEN U 3aBUCUMOCTEM
B BHJIE€ PaBEHCTB U HEpaBEHCTB. Anrebpa mnpeayaraer 3()QeKTUBHbIE WHCTPYMEHTHI ISl PELICHUS
IIPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3aJad, HarJIiJHO JAEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKa HAYKH.

CopepxarenbHo-MeToIMYeCKas TUHUSA «DYHKIMHU U TpapUKU» TECHO MEPEIIeTaeTCs ¢ IPYyTuMu
JUHUSAMH Kypca, MOCKOJIbKY B KaKOM-TO CMBICE 3a7a€T IMOCIIE0BATEIbHOCTh M3YYEHMs] MaTepHala.
W3yuenne cTeneHHOM, MOKa3aTeNbHOM, JOrapuMUUECKO M TPUTOHOMETPUUECKUX (QYHKLUUH, HX
CBOWCTB U rpa)MKOB, HCHOJIb30BaHNUE (DYHKIMH A peleHus 3a7a4y U3 APYruxX y4eOHbIX MPeIMEeTOB U
peayIbHOM KHU3HU TECHO CBSI3aHO KaK C MaTeMaTHYECKUM aHAIW30M, TaK M C PEUICHHEM YpaBHEHHUH U
HepaBeHCTB. [Ipu 3ToM Oosblioe BHUMaHUE yaemnseTcss (OpMUPOBAHUIO YMEHHSI BBIpaXXaTh GopMylaMu
3aBUCUMOCTH MEXAY pPa3IMYHbIMM BEJIHMYMHAMM, HCCIEAO0BATh IOJy4YE€HHbIE (DYHKIUH, CTPOUTH HX
rpaduku. Marepuan 3TOil coaepXkaTelbHON JIMHUM HaleleH Ha pPa3BUTHE YMEHUH U HaBBIKOB,
MO3BOJISIIOIIMX BBIPa)KaTh 3aBHUCHUMOCTH MEXAY BEIMUYMHAMHU B pa3IU4HON (QopMe: aHaTUTHYECKOH,
rpaduyeckoil u crnoBecHOM. Ero m3yueHue cnocoOCTBYET pa3BUTHIO aITOPUTMHUYECKOTO MBIIICHUS,
CIOCOOHOCTH K 0000IIEHUIO U KOHKPETH3AIMH, UCIIOJIb30BAaHUIO aHAIOTHH.

CopepxarenpHass nuHMS «Havama MaTeMaTHMYecKOro aHaiu3a) IO3BOJSET CYIIECTBEHHO
pacIiupuTh KpPyr Kak MaTeMaTH4YeCKUX, TaK W MPUKIAJAHBIX 3af7ad, JOCTYMHBIX OOydaroumumcs, y
KOTOpBIX MOSIBJISIETCS BO3MOXHOCTh HCCIENOBaTh M CTPOUTH TIpaduku (QYHKIHM, ONpenensTb HX
HauOoJbIIME W HAUMEHBIIME 3HAYEHMS, BBIUMCIATH IUIOMAAM (GUIyp M OOBEMBI TN, HAXOAMUTh
CKOPOCTH M YCKOpPEHMs IpoueccoB. J[aHHas coneprkarenbHasi JIMHUS OTKPHIBAET HOBBIE BO3MOKHOCTH
MIOCTPOCHMSI MAaTEMaTHYECKUX MOJEIEH pealbHbIX CUTyallUd, HaXOXKIEHUs HAWIydlIero pEIleHUs B



NPUKIAJAHBIX, B TOM YHCIIE CONHAIBHO-DKOHOMHUYECKHX, 3aJadax. 3HAKOMCTBO C OCHOBAMH
MaTEMaTHYECKOT0 aHaiM3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (OPMAIBHO-IOTHYECKOTO U
KPEaTHBHOTO MBIILICHUS, (HOPMUPOBAHHIO YMEHHI PACIO3HABATH MPOSBICHUS 3aKOHOB MAaTEMAaTHKH B
HayKe, TeXHHKE 1 UCKyccTBe. OOyJaronuecs y3HAIOT O BBIIAIONIUXCS Pe3yJIbTaTax, MOJyYCHHBIX B XOJIC
Pa3BUTHSI MAaTEMAaTUKU KaK HAYKH, U UX aBTOpax.

ConepkatenbHO-MeTOAMYECKass JMHUSA «MHOXECTBA M JIOTUKa» B OCHOBHOM IOCBSIIICHA
ANIEMEHTaM TEOPHU MHOXKECTB. TEOpEeTHKO-MHOKECTBEHHbBIC TPEICTABICHUSI POHU3BIBAIOT BECh KYpC
IIKOJIbHON MaTEeMaTUKU ¥ MPeIararoT HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAMHSIONMI BCE pa3aeibl
MaTeMaTHKU M €€ TMPWIOKCHH, OHU CBS3BIBAIOT pa3HbIe MAaTEMAaTHYECKUE IUCIHMILIMHBI B €IHHOC
nenoe. [1oaToMy BakHO JaTh BO3MOXHOCTH HIKOJIBHUKY IMOHUMATh TEOPETHKO-MHOKECTBCHHBIN S3bIK
COBPEMCHHOW MaTeMaTUKHU U UCIIOJIb30BATh €r0 JUIsl BBIPAKCHUS CBOMX MBICIICH.

B xypce «AnreOpa W Havajga MaTEeMaTHYECKOTO aHAJM3a» MPUCYTCTBYIOT TaKXe OCHOBBI
MaTEeMaTHYECKOTO MOJICIHPOBAHUS, KOTOPhIC MPU3BaHbl CPOPMHUPOBATH HABBIKUA MOCTPOCHHS MOJIEICH
pCabHBIX CUTYAIIMH, HCCIICIOBAHMUS 3TUX MOJICIICH C IIOMOIIBIO armapaTa ainreOpbl 1 MaTeMaTH4eCKOro
aHaIM3a W HMHTEPIPETAlUKM IOJYYCHHBIX PE3YJbTaToOB. Takue 3aJaHusl BIUICTCHbl B KaXKIbIH M3
pas3ienoB MpOrpamMMbl, IMOCKOJbKY BECh MaTepual Kypca HIMPOKO HCIONB3YeTCs JUIS PEIICHHSI
NPUKIAAHBIX 3ama4d. [lpu pemieHHM peajgbHBIX NPAKTUYECKUX 3a/a4  ydalluecs pPa3BHBAIOT
HaOJII0IaTeIbHOCTh, YMCHHE HAXOIUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCsl, UCIIOJIb30BATh AHAJIOTHIO,
00001IaTh U KOHKPETU3UPOBATH Mpodiemy. JledarenbHOCTh 1Mo (HOPMUPOBAHHMIO HABBIKOB PELICHHUS
NPUKIAJHBIX 3allad OpraHU3yeTcsl B MPOLECCe HM3Yy4YeHHsS BCEX TeM Kypca «AureOpa W Hayaia
MaTEeMaTHYECKOTO aHAIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yueOGHOM muiaHe Ha W3y4eHHE Kypca anreOpbl M Hayal MaTEeMaTHMYECKOro aHamu3a Ha 0a3oBOM
ypoBHE oTBOAMTCS 2 yaca B Henento B 10 kimacce n 3 yaca B Heaenmo B 11 kiacce, Bcero 3a ABa roja
oOyuenust — 170 gacos.



COJAEPKAHUE YYEBHOI'O KYPCA

10 KUIIACC

Yucia 1 BLIYMCICHHUA

Panyonanenele uncina. OOBIKHOBEHHbBIE U JECSTUYHbBIE APOOU, MPOLEHTHI, OECKOHEUHbIE
nepuonuveckue  apodu.  Apudmernueckue omepanud ¢ palMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YHCIOBBIX BblpakeHui. llpumenenue apoOeil M NPOLEHTOB MJsl PEHICHUS
IIPUKJIAIHBIX 337a4 U3 Pa3IMYHBIX OTpaciiedl 3HaHUHI U peaJlbHOM JKU3HH.

JelicTBuTenpHble yKcaa. PanyoHanpHble W MppalUoOHaNbHble uyucia. Apudmernueckue
olepanuu ¢ JACHCTBUTEIbHBIMHU uuciamMu. [IpuOmmkEéHHbIe BBIYUCICHUS, TIPAaBUIa OKPYTIICHHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHHUM.

Crenenpb ¢ nenbiM nokazateneMm. CraHzapTHas ¢Gopma 3allucH JeHCTBUTENBHOIO YUCIA.
Hcnonb3oBanue mnoaxoismedl QopMbl 3amucu  JAEHCTBUTENbHBIX 4YHCEN JJI  pPELIeHUs
IIPAaKTUYECKMX 3a/1a4 U IPECTaBICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HaTypalbHOW cTemeHu. JleficTBus ¢ apudmeTrndaeckumMu
KOPHSIMHM HaTypaJbHON CTEIICHH.

CuHyC, KOCUHYC U TaHI€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHeHusI M HEpaBEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE IPE0OPA30BAHUS.

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPHUYECKUE
(bopMyIIBL.

VYpaBHEeHHE, KOpeHb YypaBHeHMs. HepaBeHCTBO, penieHue HepaBeHCTBa. MeTon
MHTEPBAJIOB.

Permenue nenbIx U 1poOHO-pAIlMOHAIBHBIX YPaBHEHHUH U HEPAaBEHCTB.

Pemrenne nppanimoOHaNIBHBIX YpPaBHEHNUN U HEPaBEHCTB.

Pemienne TpuroHOMETpUYECKUX YPaBHEHUM.

IIpuMeHeHne ypaBHEHMI M HEPABEHCTB K PELICHUIO MATEMATHMYECKUX 3a1ad WU 3a1ad U3
pa3InYHBIX 00JIacTe HAyKU U peabHON )KU3HH.

DyHKIUHN U TPaPUKH

@yHK1M, criocoOsl 3aganus GyHkiun. ['paduk ynkunu. Bzaumuo o6patHbie pyHKINH.

OO6nacTtp omnpeneneHuss 1 MHOXecTBO 3HaueHui ¢pynkuuu. Hynu ¢ynkuuu. [Ipomexyrku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKIIUH.

CrenenHast QyHKIUsI ¢ HaTypajJbHBIM U IENbIM Moka3areneM. EE cBoiicTBa u rpaduk.
CaotlicTBa U rpaduK KOpHs N-0i CTEHEHH.

TpuronomeTrpuyeckass OKpPY)KHOCTb, OIpEIEICHUE TPUTOHOMETPUYECKUX (DyHKUIUH
YHCIIOBOI'O apryMEHTA.

Havana mareMaTH4eCcKOro aHajmu3a

[TocnenoBarenbHOCTH,  CIOCOOBI  3afaHusl  IocieoBaTeabHOCTE.  MOHOTOHHBIE
IIOCIIE0BATENBHOCTH.

Apudmernueckass U reoMeTpuueckas — mporpeccud. beckoHeyHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOLIEH I'€OMETPHUECKONW MPOTrpecCHH.
@dopmyna CIOXKHBIX IPOLEHTOB. Mcrnonb30BaHME MPOrpeccuu Ui PELIeHMs pPEealbHBIX 3a4ad
MIPUKJIAHOTO XapakTepa.

MHuoxecTBa H JIOTHKA

MHoecTBO, omnepanuu Hajx MHokecTBamu. [{uarpammel Oiinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBECHHOI'O aIlapara sl OMMCAHMS PEalbHBIX IIPOLECCOB M SIBICHUM, IIPH
pELICHUH 3a]a4 U3 APYIUX Y4eOHBIX TPEIMETOB.

Omnpenenenue, Teopema, CiIeICTBUE, 10KAa3aTEIbCTBO.



11 KUIIACC

Yuciia 1 BLIYUCICHUA

Hatypanbnble u nensie uncina. [Ipu3Haku 1eIMMOCTH LIEIBbIX YACEN.

CreneHsb ¢ paMOHAIBHBIM ITOKa3aresaeM. CBONWCTBA CTEIICHH.

Jlorapudm umcna. JlecaTuuHble U HATypaJIbHBIC JIOTaPH(PMBI.

YpaBHeHHUs M HEpaBEHCTBA

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX JIOTapUPMBI.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTENEHU C PALlMOHAIBHBIM IIOKA3aTEIEM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aTenbHbIC ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA.

CucreMbl JTMHEHHBIX ypaBHEHMH. PemeHue NpuKiIanHbIX 3a1ad C MOMOLIBIO CHUCTEMBI
JIMHEHHBIX YPAaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

[IpuMmeHeHrEe ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEMaTHYECKHX 3aJad U
3ajla4y U3 pa3IMuHbIX 00JacTell HAyKU U pealbHOM KU3HU.

DyHKIUH U TpagUKH

Oyukuus. [lepuoguueckue  pynkuuu. IIpomMexXyTkn  MOHOTOHHOCTH — (DYHKIIHH.
Maxkcumymbl 1 MMUHUMYMBI (yHkiuu. HauOosnbliee M HauMeHbllee 3HaueHHE (DYHKIMM Ha
IIPOMEXKYTKE.

Tpuronomerpudeckne QyHKINU, UX CBOHCTBA U Tpa(UKH.

[TokazarenbHas u norapudmMudeckas GyHKIUU, KX CBOHCTBA U TPa(UKH.

Hcnonb3oBanue rpadukoB GYHKUUHN 1711 pellieHHs] ypaBHEHUH U JIMHEWHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QYHKIUN A7 HCCIEAOBAaHHUs MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEIMETOB U peaabHON KU3HU.

Havaja maTeMaTH4YeCKOro aHaJIu3a

HenpepsbiBable QpyHKIIMN. MeTOA HHTEPBAIOB JJIs peIlIeHUs] HEPABEHCTB.

[TpousBonHas Gpynkiun. ['eomerpuueckuii 1 GU3NUECKUl CMBICT POU3BOTHOM.

[TpousBoaHble 31eMeHTapHBIX (YHKIUH. DOpMyNbl HaXO0XKAECHUS MPOU3BOJHON CYMMBI,
MIPOM3BENICHUS U YaCTHOTO (PYHKLIUH.

[TpuMeHeHHe MPOU3BOAHOM K UCCIET0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
HaxoxneHne HanOoJbIIero 1 HAMMEHbIIEero 3Ha4eHus: (YHKIIUU Ha OTPE3Ke.

IIppuMeHeHre NPOW3BOJHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHWS B NPHUKIAJHBIX
3ajjauax, AJs ONpeesIeHsl CKOPOCTH Ipoliecca, 3aJaHHOTo (pOpMyJIoi niK rpaukoMm.

[TepBoobOpaznas. Tabnuma nepBooOpa3HbIX.

Wuterpan, ero reoMeTpuyeckuidi M (Qu3MUecKuil cMbicia. Brpluncienue HHTErpaga 1o
dopmyne Herorona—JleliOHuna.



IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne ydyebHOro mnpeamera «MaTemaTukay JOJDKHO 00ECHedHMBaTh JOCTHIKCHHE Ha
YpOBHE cpelnHero oomero o0pa3oBaHUsl CIHEAYIONIMX JUYHOCTHBIX, METalpeIMETHBIX U
MpPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE Ppe3yNbTAaThl OCBOCHHS IMpOrpamMmbl yueOHOro mnpenmera «MaTemaTHKa
XapaKTEepPU3YHOTCS:

['paxxiaHCcKOE BOCIIUTAHUE:!

c(OPMHPOBAHHOCTBIO TPAXKIAHCKOW TMO3UIMM OOY4YaIOUIerocss KaK akTHBHOTO U
OTBETCTBEHHOT'O 4JIEHAa POCCUIMCKOrO OOIIECTBa, MPEACTABICHUEM O MaTEeMAaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBICHHUH, MpOIEeayp TpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI MU Tp.), YMEHHEM B3aUMOJEHCTBOBATH C COIMAJIBHBIMH HHCTUTYTaMH B
COOTBETCTBUH C UX PYHKIMSIMHU U HA3HAYCHUCM.

[TaTpnoTHyeckoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTBHIO POCCUICKOM TPa’KIaHCKOW MACHTHYHOCTH, YBAXKEHUS K MPOLLIOMY
U HACTOSIIIEMY POCCHUCKOM MaTEMaTHUKH, IIEHHOCTHBIM OTHOIICHUEM K JOCTHIKCHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHUCKOM MaTEMAaTHYECKOW IIKOJIbI, K HCIOJb30BAHUIO ITUX
JOCTHIKEHUH B IPYrUX HayKaX, TEXHOJIOTUSX, cepax SIKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMUSL:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pOCCHIICKOro Hapoaa; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C NMPAKTUYECKUM MPUMEHEHUEM
JOCTH>KEHUN HAyKW U JIEATEIbHOCThIO YYEHOT0; OCO3HAHUWEM JIMYHOTO BKJaJa B MOCTPOCHUE
YCTOHYHBOTO OyIYIIETO.

DcTeTH4EeCKOe BOCIIUTAHUE:

ACTETUYECKMM  OTHOIIEHWEM K MUY, BKJIIOUYas JCTETHKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIICHUN, PaCCYXKICHUN; BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM acCleKTaM pa3IuyHbIX BUJIOB UCKYCCTBA.

PuU3nYECcKOe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHUS NPUMEHATH MaTeMaTHYEeCKHWE 3HAaHUA B MHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHUe, cOATAHCHUPOBAHHBIA PEKUM 3aHSATHH M OTHbIXa, peryispHas (u3ndeckas
AKTUBHOCTH); (PU3MUECKOTO COBEPIICHCTBOBAHUS, MIPHU 3aHATUAX CIIOPTUBHO-03A0POBHUTEIHHON
JESITENIbHOCTBIO.

TpynoBoe BociuTaHHe:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM I[EHHOCTH TPYIOJIOOHUS; MHTEPECOM K Pa3IUYHBIM
chepam mpodhecCHOHATBFHON AESITENFHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMH,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BHIOOP Oyaymieil nmpodeccun U peaan3oBbIBaTh COOCTBEHHBIE
’KU3HEHHbIE IIJIaHbl; FOTOBHOCTBIO M CIOCOOHOCTBHIO K MaTeMaTH4YeCKOMY OOpa30BaHHMIO U
caMo00pa3oBaHUI0 Ha TMPOTSHKEHWH BCEW JKU3HM, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
PELICHUH PAKTUYECKUX 3a]]a4 MaTeMaTHYEeCKON HalpaBiIe€HHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBHIO JKOJOTUYECKOW KYNbTYpbl, IMOHUMAaHHEM BIUSHUS COLHUAIbHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE INPUPOJHOW M COLMAIBHOM Cpebl, OCO3HAHUEM



I00aNbHOTO  XapakTepa JOKOJOTMYECKUX  MpoOJieM; OpUEeHTalued Ha  [pUMEHEHHE
MaTeMaTUYECKUX 3HAHUMN JUIsl pelIeHMsl 3a7jad B O0JIaCTU OKPYXKAloUIe cpelbl, IIIaHUPOBaHUS
[IOCTYIKOB Y OLEHKH UX BO3MOXHBIX ITOCJIEICTBUMN AJIs1 OKPY)KAIOILEH CPEJIBI.

L{eHHOCTH HAyYHOTO NTO3HAHUSL:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHOW MPAKTHKH, TOHUMAaHUEM MaTeMaTHYecKOW HAyKH Kak chepbl
YeJIOBEUYECKON JESTENIbHOCTH, ITAlOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIN3ALUY;
OBJIQJICHUEM SI3bIKOM MAaT€MATHUKHM M MAaTE€MaTU4YeCKOW KYJIbTYpOH KaK CPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBISATH NPOCKTHYHO U HCCIEAOBATEIIBCKYIO JIESITEIbHOCTh
MHAUBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl y4eOHOTO mpeaMera «MaremaTrukay
XapaKTepU3YIOTCS  OBJAQJECHUEM  YHUBEPCAJIbHBIMU  HO3HAGAMENbHBIMU  OeliCEUsMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — PecyNsAMUSHbIMU
OelicmeusmMu.

1) Vnusepcanvhvle noznasamensmsle oeticmeus, obecneuusaom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCO8 00yyaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;,
npUMeHeHUe 102UHEeCKUX, UCCAe008aMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue NeUCTBUS:

® BBIBIATH M XapaKTePU30BaTh CYIIECTBEHHBIC NMPU3HAKK MaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIICHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONpEACICHUSI MOHATHUMH;
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAIINNA, OCHOBAHHS JJIsi 0000IIeHUS
U CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

® BOCIPUHHUMATH, (POPMYITUPOBATh W MPEOOPA30OBBIBATH CY)KICHHS: YTBEPAUTEIBHBIE U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIE U 00IINE; YCIOBHBIC;

® BBIIBIATH MaTEeMAaTHUECKHE 3aKOHOMEPHOCTH, B3aMOCBS3H M MPOTUBOPEUUs B (haKTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPXKIACHUSX; IPEIarath KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JlefaTh BBIBOJIBI C HCIOJH30BAaHMEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX M WHAYKTHBHBIX
YMO3aKTIOYeHUN, YMO3aKIIIOUEHUH 110 aHAIOTHH;

® TPOBOJUTH CAMOCTOSTENBHO JOKAa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKICHUH (TIpsSMbIe
U OT TPOTUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBL;

e BBIOMpaTh cnocob pemieHHus y4eOHOM 3amayM (CpaBHUBATH HECKOJIBKO BAapUaHTOB
peleHns, BEIOUpaTh HanOoIee MOIXOMANINA ¢ YIETOM CaMOCTOSATEBHO BBIICTICHHBIX
KpUTEPUEB).

Bba3oBbie uccnenoBaTenbckue 1eHCTBUS:

® CMONB30BaTh  BONPOCHI  KaK  MCCIENOBATENbCKUI  MHCTPYMEHT  TO3HAHUS;
dbopMynHUpoBaTh BOMPOCHI, PUKCUPYIOIINE MPOTHBOpPEUHE, MPoOIeMy, yCTaHABIUBATh
HUCKOMO€ U JlaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK MO3HUIIHUIO,
MHEHHUE;

® TPOBOJIUTH CAMOCTOSITENIFHO CIUIAHWPOBAaHHBIA HOKCIEPUMEHT, HWCCIEAOBAaHUE TI0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaThuyeckoro oObeKTa, SBICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MKy O0OBEKTaMHU, SIBICHUSMU, TIPOIIECCAMU;



® CaMOCTOATENHbHO (OopMyaupoBaTh OOOOIIEHHUS W  BBIBOJABI 1O  pe3yjbTaTaM
POBEAEHHOTO HAOIIOACHMS, UCCIEA0BaHUSA, OLEHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

® [POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, @ TAKKE BBIABUTATH MTPEIMIOIOKCHHS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ uapopmarueit:

® BBIBIATH AePUIUTHI HH(GOPMALIUU, JAHHBIX, HEOOXOIUMBIX JI1 OTBETa Ha BOIPOC U
JUISL pEeUICHHUs 3a1au;

e BbIOMpaTh UHGOPMALMIO U3 HCTOYHUKOB PA3NIMYHBIX THIIOB, AaHAJIU3UPOBATD,
CUCTEeMAaTU3UPOBATh U HUHTEPIPETHUPOBATH WHGOPMAIUIO PA3IUYHBIX BUAOB U (QOpM
MPEeJICTaBICHMUS,

® CTPYKTYpHpOBaTh HWHGPOpPMAIUIO, TMPEACTaBIATH €€ B  PA3IMYHBIX  (opMmax,
WLTIOCTPUPOBATH TpaduuecKy;

® OICHUBATh HAAGKHOCTh HH(DOPMAIMH IO CAMOCTOSTEIHLHO CHOPMYITUPOBAHHBIM
KPUTEPUSM.

2) VHugepcanvhvle KOMMyHUKamMueHwle Oeticmsus, 06ecneuusarom c@hopmuposanHoCmsy

COYUANBHBIX HABLIKOB 00YYATOUUXCA.

Ob6menue:

® BOCIPHUHUMATH U (OPMYIHUPOBATH CYXKICHHUS B COOTBETCTBUU C YCIOBUSAMH U LEISIMHU
OOlIeHHs; SCHO, TOYHO, T'PAaMOTHO BBIPaKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS M0 XOAY PEIICHUs 3a/1a9i, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

® B X0Je OOCYXKICHHs 3aJ]aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMON TeMBI, TPOOIEMBI,
pemraeMoil  3ajadd, BBICKA3bIBaTh WJCH, HAICJICHHBIC HA IOUCK PEIICHUS;
COTOCTABNISATh CBOU CYXKIEHUS C CYXACHUSIMH JIPYTHX YYaCTHUKOB JHAJIOTa,
0oOHapyXUBaTh Pa3IMuMe U CXOJCTBO MO3UIIMIL; B KOPPEKTHOH hopme GPopMyIHpOBaTh
pa3HoTIIacHsi, CBOM BO3PAKECHHUS,

® MPEACTaBIATH PE3yJIbTAThl PEIICHUS 3a7add, YKCIIEPUMEHTa, UCCIICIOBAHHUS, TPOCKTA;
CaMOCTOSITEIILHO BBIOMPATh (OPMAT BBICTYIUICHUS C YYETOM 3aJad MPEe3CHTAIUH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyIHUYECTBO:

® T[OHUMaTh U HUCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW U WHIUBUIAYATbHOU pPaOOTHI
Opy  pelieHnd Y4eOHBIX 3ajad; MPUHUMATh [e1b COBMECTHOW JESITeNbHOCTH,
IUTAHUPOBATh OPTaHU3alMI0 COBMECTHOW paboThl, pachpenensTh BHIBI padoT,
JIOTOBApUBATHCSI, OOCYKJAaTh TPOIECC M pe3ynbTaT paboThl; 0000IaTh MHEHHS
HECKOJILKHX JIOJIEH;

® yYacTBOBAaTh B TPYMIOBBIX Popmax paboThl (00CykIeHUsI, 0OMEH MHEHUN, «MO3TOBBIC
MITYPMBD» W WHBIC); BBHIMOJIHATH CBOIO 4YacTh pabOThl W KOOPAMHHPOBATH CBOU
JIEUCTBUS C IPYTUMH WICHAMHU KOMaH/Ibl; OIICHUBATh KaueCTBO CBOETO BKJIaJa B OOIIUI
MPOIYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM YUaCTHUKAMHU B3aHMMOICHCTBHS.

3) Vuusepcanvnoie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue CmvlClo8blxX

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranu3anusi:



COCTABJIATh IJIaH, AJTOPUTM pELICHMs 3ajadd, BbIOMpPATh CIOCOO pELIeHUs C y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI pEIICHUH ¢ y4€TOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb:

e BJAJeThb HAaBbIKAMM I[103HABATENBHOM pe(IEKCUM KaK OCO3HAaHUS COBEPIIAEMBIX
JNEMCTBUH M MBICIUTENBHBIX IPOLIECCOB, MX pe3yJabTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKHM, CAaMOKOHTPOJIA IIPOLECcCa W Pe3ysibTaTa pPELICHHUs MaTeMaTU4eCKOn
3a/1a4y;

® IpeABUAETH TPYJHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPH PEUICHUM 3a7a4d, BHOCHUTH
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

® OIICHUBaThb COOTBETCTBHE pE3yJlbTaTa LEIM U YCIOBUAM, OOBACHATH INPUUYUHBI
JOCTMDKEHUSI WJIM HEIOCTUIKEHHUS pPe3yslbTaToB JEATEIbHOCTH, HaXOIUTh OLIMOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

OcBoenue yyebHOro Kypca «Airedpa ¥ Hadanga MaTeMaTHMYECKOrO aHajIu3a» Ha YpPOBHE
cpenHero oouiero o0pa3oBaHus TOJDKHO OOECIIeunBaTh JOCTHIKEHUE CIIETYIONIMX IPEIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

10 KUIACC

Yucaa 1 BLIYMCTIEHUS

OrniepupoBaTh MOHATHSIMHU: PAMOHATBLHOE M JEHCTBUTEIHHOE YHCIO, OOBIKHOBEHHAs M
JeCATUYHAsS IPOOk, TPOLICHTHI.

Bremonusate apudmernyeckue omnepanud ¢ paldOHAIBHBIMH U JACHCTBUTEIHHBIMU
YHCIaMH.

BrinonHsaTe npuOMMKEHHBIE BBIYHCICHMS, HCIOJIB3Ys TpPaBWIA OKPYIJICHHS, JeNaTh
MPUKUIKY U OLEHKY PE3yJIbTaTa BHIYUCICHUI.

OnepupoBaTh MOHITUSIMH: CTETMEHb C LIEJBIM MOKa3aTeleM; cTaHAapTHas Gopma 3amucu
JNEHCTBUTENFHOTO YHCIIa, KOPEHb HATYpalIbHOM CTENEHM; HMCIOJNb30BaTh MOAXOASIIYI0 (hOpMy
3aIACH IEUCTBUTENIBHBIX YMCEI JUISl PEIICHUS MPAKTUYECKUX 33/1a4 U MPEICTaBICHUS JaHHbIX.

OnepupoBaTh MOHSATHUSAMHU: CHUHYC, KOCHHYC M TaHI€HC TMPOU3BOJBHOIO  YIJIA;
MCIOJIL30BAaTh 3aMMCh IPOU3BOJIBHOIO yIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUUYECKHE (YHKITHH.

YpaBHeHHUs M HEPABEHCTBA

OnepupoBaTh NOHATHUSIMU: TOXKJIECTBO, YPAaBHEHUE, HEPABEHCTBO; 1I€JIOE, PAIIMOHAIBHOE,
HMppaloHaIbHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHUE;

BoeimonuaTe  mpeoOpa3oBaHUs ~— TPUTOHOMETPHUECKUX  BBIpAXEHHH W pemiarh
TPUTOHOMETPUUYECKUE YPABHEHHUS.

BrImotHATE peoOpa3oBaHus MENBIX, PAIHOHAIBHBIX U UPPAMOHATBHBIX BBIPAXKEHUN
pemaTh OCHOBHBIE TUIIBI LEJBIX, PAIMOHATIBHBIX U UPPALMOHATBHBIX YPABHEHU U HEPABEHCTB.

[IprMeHsATh ypaBHEHUS U HEPABEHCTBA I PELICHUS MATEMAaTUUYECKUX 3a/1a4d U 3a1ay u3
pa3IMYHBIX 00JacTel HAYKH U PeabHOM KU3HU.



MogenupoBaTh peajbHbIE CHUTyallud Ha S3bIKE anreOpbl, COCTABIATh BBIPAKECHHUS,
yYpaBHEHHsI, HEpPaBEHCTBAa 110 YCIOBHIO 3a/lauyM, KCCIEI0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJI30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U TPpadpuKu

OnepupoBaTb NOHATUAMU: (YHKLUS, CIIOCOOBI 3a1aHus (PYHKIUH, 001aCTh ONpeaeIeHus
¥ MHO>KECTBO 3Ha4eHUH (YyHKIUH, rpaduK QYyHKINU, B3AUMHO OOpaTHBIE (DYHKITHH.

OnepupoBaTb MOHATUSAMH: YETHOCTb W HEYETHOCTh (YHKIMH, HyIU (QYHKIHUH,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBath rpaduku QyHKITUN A1 pElICHUs] ypaBHCHHH.

Crpouth U yHuTaTh TpaguKU JTUHEHHOW (DYHKIMH, KBaAPATHUYHOW (DYHKIIHMH, CTETIEHHON
(YHKINU C LENBIM ITOKa3aTeIEM.

Hcnonb3oBate rpaduku GYHKUMN U1 UCCIIEAOBAHMS MPOLIECCOB U 3aBUCUMOCTEH mpu
peLIeHUH 3aJad U3 JAPYruX y4yeOHBbIX NPEIMETOB M pealbHOW JKM3HM; BbIpaXkaTh (opMyiIamMu
3aBHCUMOCTH MEX/1Y BETUIMHAMH.

Hauyana MmaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHATUSAMH: IOCIEI0BATEIbHOCTb, apu(MeTHUecKass U IeoMeTpHuecKas
IPOTpecCu.

OnepupoBaTh MOHATHAMU: OECKOHEYHO yOBIBAIOIIasi T€OMETPpUYECKast POTPECCHs], CyMMa
0EeCKOHEYHO yObIBAIOIIEH r€OMETPUUECKON ITPOrPECCUU.

3agaBarh MOCIEI0BATEIBHOCTH PA3JIIMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOWCTBA MOCIENOBATEIBHOCTEN M MPOrPEeCcCHil JUIsl pelieHHs] pealbHbIX
3aJa4 NPUKIIAJHOTO XapaKTepa.

MHokecTBa U JIOTHKA

OnepupoBaTh MOHATUAMH: MHOKECTBO, ONEPAIIUH HAJ MHOXKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapaT /Ul ONUCAHUS PEaIbHBIX MPOLECCOB
U SIBJICHUH, IPY PEIICHNH 3a/1a4 U3 JPYTUX y4eOHBIX MPEIMETOB.

OnepupoBarh MOHATUSAME: ONPECICHIE, TEOpeMa, CIEJCTBHE, I0KA3aTeIbCTRO.

11 KUIIACC

Yuciia 1 BBIYUCICHUSA

OnepupoBaTh MNOHATUSIMMU: HATypallbHOE, II€JI0€ YHUCIO; MCIONb30BaTh MPHU3HAKU
JEIUMOCTH LIEJIBIX YUCEI, PAa3JIOKEHUE YHUCIIA HA TIPOCTHIE MHOKUTEIN I PELICHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTENIEHD C PALlMOHAIBHBIM [TOKA3aTEIIEM.

OnepupoBaTh NOHATUAMHU: JIOTapuM ducia, JECITUYHbIE U HATypallbHbIE JIOTapU(PMBI.

YpaBHeHHUsI M HEPABEHCTBA

[IpumeHsTh CBOMCTBa CTemeHW s TNpPeoOpa3oBaHMs BBIPAXKEHUH; ONEPUPOBATH
MOHATUSAMHU: IIOKA3aTE€IIbHOE YpAaBHEHUE U HEPABEHCTBO;, pEIIATb OCHOBHBIC  THIIbI
MTOKa3aTeJIbHBIX YPABHEHHI 1 HEPABEHCTB.

BeimonHsaTe mpeoOpa3oBaHUs BBIPAKEHUH, COJAEpXKAIIMX Jorapudmbl; OMEpUpOBATH
HNOHATUAMM: JIOTapU(MHUUYECKOE YpaBHEHHE W HEPAaBEHCTBO; peUIaTb OCHOBHBIE THIIBI
JorapupMHUUECKUX YPaBHEHUH 1 HEPABEHCTB.

Haxonuts penieHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSMU: CUCTEMA JIMHEHHBIX ypaBHEHUH U €€ pelIeHue; UCI0JIb30BaTh
CUCTEMY JINHEWHBIX YPAaBHEHUM JUUIS PEILICHUS IPAKTUYECKUX 3aa4.



HaxonuTe penieHus NpocTEUIINX CUCTEM U COBOKYIMHOCTEHN pallMOHAIBHBIX YPaBHEHUN U
HEPABEHCTB.

MonenupoBaTh peajbHbIC CHUTyalldd Ha S3bIKE alreOpbl, COCTaBISTh BBIPAXKCHUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI 0 YCJIOBHIO 33J1a4H, UCCIEA0BATh TOCTPOEHHBIE MOJIEIIH C
MCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DOyHKUUH U rPpadpuKu

OnepupoBaTh MOHATUSMHU: TIEpUOAWYECKAs (YHKIUS, MPOMEKYTKH MOHOTOHHOCTHU
GyHKIMHM, TOUYKU 3KCTpeMyMma (YHKIIMH, HauOoJblllee W HAauMEHbIIee 3HaYeHUs (YHKIUU Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX IS KCcCieloBaHus (DYHKIUH, 3a1aHHOM rpaduKoMm.

OnepupoBarh  TOHATHSAMH:  TpadUKH  TOKA3aTeNbHOW,  Jorapudmuyueckol  u
TPUTOHOMETPUYECKUX (PYHKIUI; N300pakaTh X Ha KOOPJUHATHON TUIOCKOCTH M MUCIOJIb30BATh
JUISl pEeLLICHUs YPABHEHU U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM TIJIOCKOCTM TpaduKH JUHEHHBIX YpaBHEHHH W
WCIIOJIH30BATh WX JIJISL PEIICHUS CUCTEMbI JIUHEHHBIX YpaBHEHUH.

Hcnons3oBare rpaduku QYHKIMH I UCCICIOBAHMS TPOIECCOB M 3aBHUCHMOCTEH W3
JIPYTUX y4EOHBIX TUCIUILINH.

Hayana maTemMaTn4yeckoro aHajamsa

OnepupoBarh  MOHATHUSAMH:  HENpEpbIBHAS  (QYHKIMSA;  MPOW3BOAHAS  (DYHKIUH;
UCTIOJIF30BaTh TE€OMETPUYECCKHIA U (PU3UIECKUI CMBICI IIPOU3BOJHOM JUIsl PEIICHHS 3a/1a4.

HaxoauTh mpou3BOIHBIE 3JEMEHTAPHBIX (PYHKIMMA, BBIYUCIATH MPOU3BOAHBIE CYMMBI,
MPOU3BEICHHUS, YACTHOTO (PYHKIIMIA.

Hcnonp30BaTe TPOM3BOAHYIO /Il  HMCCIeNOBaHMS (YHKIMM HAa MOHOTOHHOCTH U
AKCTPEMYMBI, IPUMEHSTH PE3YIIbTAThl UCCIEIOBAHUS K TOCTPOCHHIO IPa(hUKOB.

Hcnonb30BaTh NPOM3BOAHYIO IJIs1 HAXOXKACHUS HAWIIYYILEro PELICHUs B MPUKIAIHBIX, B
TOM YHCJIE€ COI[UAIbHO-KOHOMUYECKHX, 3a/1a4ax.

OrniepupoBaTh MOHATHSIMHU: MEPBOOOpa3HAs W WHTErpajl; MOHUMATh T€OMETPUUYECKHN M
(buznyecKkuil CMbICT UHTErpaa.

Haxoauts mepBooOpa3Hble 3eMeHTapHbIX (YHKIHI; BBIYUCIATH MUHTErpai Mo Gopmyine
Hrrorona—Jleitbnumna.

Pemats nmpuxiagHele 3aa4d, B TOM YHCIE COLMATIbHO-3KOHOMHYECKOTO U (PU3NYECKOTO
XapakTepa, CpeICTBAMU MaTEMaTHYECKOI0 aHaJIn3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
n/n NPOrpaMmblI Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
MHosxecTBa palliOHAIBHBIX U
1 JNIEWCTBUTENILHBIX uncel. PalmonansHeIe 14 1
YpaBHEHHUS U HEPABEHCTBA
5 Oyukiuu u rpaduku. CTeneHs ¢ HelbM 5
MoKazaresiem
3 Apudmerndeckuii KOpeHb N—O CTETICHU. 18 1
WppanmonansHbie ypaBHEHUS! 1 HEPABEHCTBA
Dopmybl
4 TPUTOHOMETpUH. T pUroHOMETpHUUECKHE 22 1
ypaBHEHHS
5 [TocnenoBaTenbHOCTH M IPOTPECCUU 5
6 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 3 1
3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposBbie)
n/n NMPOrpamMMbl Bcero Konrpoapueie  Ipaxruueckue oOpa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
CreneHsp ¢ paloOHaIbHBIM ITOKA3aTEIEM.
1 [TokazarenpHas pynkuus. [lokazarenpHbie 12 1
ypaBHEHHUS U HEPABEHCTBA
Jlorapudmuueckas QyHKITUS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpruyeckue GyHKIHHA U UX
3 rpaduku. TpuroHOMETpHUSCKUE 9 1
HEPaBCHCTBA
4 IIponsBonHas. IIpuMenenne npon3BoaHON 24 1
5 WNHuterpain u ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHHA 12 1
7 HarypanbHble u nensie yucna 6
8 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3 A 18 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
n/n Tema ypoka Bcero Koutpoaehbie  Ipakruieckue u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI pecypenI
1 MHOXeCTBO, Olepaluu HajJ MHOKECTBAMM. 1
Huarpammsl Ditiepa—BenHa
Panmonaneubie uncna. OOBIKHOBEHHBIE U
2 JECATUYHBIC IPOOH, TPOIICHTHI, 1
OecKOHEYHBIE IEPUOANYECKHUE TPOOH
Apudmerndeckre onepanum ¢
3 palOHATBHBIMH YHUCTIAMHU, 1
npeoOpa30BaHMsI YUCTOBBIX BHIPAKCHHI
[Tpumenenue apobeli u MPOIEHTOB AJIs
4 pELICHHS TPUKIIAIHBIX 3a/1a4 U3 Pa3INYHbIX 1
OTpaciell 3HaHUHM U peabHOU KU3HU
[Tpumenenue apobeli U MPOIEHTOB AJIs
5 pELIeHUs TPUKIAJAHBIX 3374 U3 PA3TUUYHBIX 1
OTpaciel 3HaHUW U peanbHOU KU3HU
5 [erictBuTenbHble yncia. PanmonansHble U 1
MppALMOHATIbHBIE YHCIIa
7 ApudmeTnueckue ornepauu c 1
JIEHCTBUTEIbHBIMU YUCIIAMH
[TpubnuxEHHBIC BEIYUCIICHUS, TIPaBUIIa
8 OKpYIJIEHUS, IPUKHJIKA U OLIEHKA 1

pe3yJibTaTa BEIYMCIECHUN




ToxnecTBa U TOXKJIECTBEHHBIE

9
npeoOpa3oBaHus
10 YpaBHeHUE, KOPEHb YPaBHEHUS
11 HepaBeHcTBO, pellieHre HepaBeHCTBA
12 Merona uHTEpBaJIOB
13 Pemmenue uenbix u JpoOHO-palliOHATBHBIX
YPAaBHEHUI U HEPABEHCTB
KonTponbnas pabota no reme "MHOxkecTBa
14 paloOHaIbHBIX U JCHCTBUTENBHBIX YHUCE.
PannonanbHble ypaBHEHUS U HEPABEHCTB"
15 OyHKIWMS, CITOCOOBI 3a1aHUs (DYHKITUH.
Bsanmuo obparHbie HyHKIHN
['paduk Pynkuuu. O61acTh OnpeeaeHus u
16 MHO’K€CTBO 3HaueHui pyHkuuu. Hynu
dbyHkuH. [TpoMe)yTKH 3HAKOTIOCTOSTHCTBA
17 YéTtHble 1 HeUETHBIE PYHKLIUU
CrerneHs ¢ 1eNbIM [T0Ka3aTEeIeM.
18 CranngaprtHas hopmMa 3armcu
JEHCTBUTENHLHOTO Yncia
Wcnonp3oBanue noaxoasmiei Gopmsl
19 3aITUCH JIEHCTBUTEIBHBIX YUCEI JIIS
peNICHHS TPAKTUICCKUX 337a9 U
MPEJICTABICHUS TaHHBIX
CrenenHast GQyHKIUS C HATypalIbHBIM U
20 LENBIM oKasareneM. EE cBoiicTBa 1
rpadguk
21 ApudmeTnieckuii KOpeHb HATYpaIbHOM

CTCIICHU




Apudmernueckuii KOpeHb HaTypaTbHON

22
CTENEHU

93 CaoticTBa apu(PMETHUECKOTO KOPHS
HaTypaJIbHOMU CTEIIEHU

24 CgoiicTBa apu(pMETHIECKOTO KOPHS
HaTypaJbHON CTENEHU

o5 CaoticTBa apu(PMETHIECKOTO KOPHS
HaTypaJbHON CTENEHU

26 JleiicTBus ¢ apupMETHICCKUMH KOPHIMHU
N—OM CTENeHU

97 JeiicTBus ¢ apupMeTHUECKUMH KOPHIMHU
N—oil cTeneHu

28 JleiicTBus ¢ apupMETHICCKUMH KOPHIMHU
N—OM CTENEeHU

29 JeiicTBus ¢ apupMeTHUECKUMH KOPHIMHU
N—OM CTENeHU

30 JeiicTBus ¢ apupMETHUECKUMH KOPHIMHU
N—OM CTEIIEHU

31 Pemenne nppanroHaNbHBIX YPABHEHUN U
HEPaBEHCTB

39 Peuienne uppaimoHaibHBIX YpaBHEHUN U
HEPaBEHCTB

33 Peienne uppamoHaibHbIX YPaBHEHUN U
HEPaBEHCTB

34 Pemenne nppannoHanbHBIX YPAaBHEHUHN U
HEPaBEHCTB

35 Pemienne uppaiimoHaibHBIX YpaBHEHUN U

HEPaBEHCTB




36 CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn 1

37 CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn 1
KonrtponbHas padora no reme

38 "ApudmMeTnuecKrii KOpeHb N—0il CTETICHH. 1
HppaunoHaibHble YpaBHEHUS U
HepaBeHCTBA"

39 CuHyc, KOCUHYC ¥ TaHT'€HC YUCIIOBOTO 1
apryMeHTa

40 Cunyc, KOCHHYC ¥ TAaHT€HC YHCIIOBOTO 1
apryMeHTa

41 ApPKCHHYC, apKKOCUHYC U apKTaHI€HC 1
YHCIIOBOTO apryMeHTa

42 APKCHHYC, apKKOCHHYC U apKTaHTEHC 1
YHCIIOBOTO apryMeHTa
TpuronomeTpuveckass OKpyKHOCTb,

43 orpesiesieHue TPUTOHOMETPUICCKIX 1
(GYHKIMI YMCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

44 orpeziesieHue TPUrOHOMETPUUECKHX 1
(GYHKIMI YMCIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

46 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

47 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

48 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

49 [IpeobpazoBaHne TPUTOHOMETPUIECKUX 1
BBIpKEHU I

50 [IpeobpazoBanue TPUTOHOMETPHUUECKUX 1




BBIPAKCHUI

[IpeobpazoBanre TPUTOHOMETPUYECKUX

51 . 1
BBIPKCHUI

59 [IpeobpazoBaHre TPUTOHOMETPUUECKUX 1
BBIPAXKEHUI

53 [Ipeobpa3oBaHyue TPUrOHOMETPUUECKUX 1
BBIPAKECHUI

54 Pemienne TpuroHOMeTpHUUECKUX ypaBHEHUI 1

55 Pemienne TpUroHOMeTpHUUECKUX ypaBHEHUI 1

56 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1

57 Pemienne TpuroHoMeTpHUUECKUX ypaBHEHUI 1

58 Pemienne TpuroHOMETpU4ECKUX YpaBHEHUN 1

59 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1
KonrtponsHas padora no reme "Popmybl

60 TpUroHoMeTpuH. TpuroHomerpuueckue 1
ypaBHeHHUA"
[TocnenoBaTeIbHOCTH, CLIOCOOBI 3aJaHHS

61 ocjienoBarelibHocTe. MOHOTOHHEIE 1
N0CJIEI0BATEIbHOCTH
ApudmeTrnueckasi U reoMeTpuyecKas

62 nporpeccuu. Mcnonp30BaHNE POTPECCHH 1
JUTSL PEUICHUsT PeaTbHBIX 33124
NPUKJIQJHOTO XapaKTepa
beckoneuno yObpIBaroIIasi reoMmeTpuaecKas

63 nporpeccusi. Cymma 0€CKOHEYHO 1
yOBIBaOIIEH TEOMETPUIECKOMN TPOTPECCHH

64 dopMyia CI0KHBIX TPOLIEHTOB 1




65 dopmyna CIOKHBIX MTPOIEHTOB 1
O0001enue, cucreMaTA3amus 3HaHUH 3a
66 Kypc anreOpbl ¥ Hadall MaTeMaTHIECKOTO 1
aHasnza 10 xiacca
67 HroroBast kKoHTpoOIbHAs paboTa 1
O0001enue, cucreMaTA3amus 3HaHUH 3a
68 Kypc ainre0pbl 1 Hayall MaTeMaTH4eCKOTo 1
aHanuza 10 kacca
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Konrpoabnsie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 CreneHb ¢ palMOHAJIbHBIM II0Ka3aTeleM 1
2 CoiicTBa cTeneHu 1
3 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX 1
palKOHATIbHBIE CTEIIEHU
4 [Ipeo6pa3oBanue BbIpaxxeHU, coaepKalnx 1
palMOHATIbHBIE CTEIIEHU
5 [Ipeo6pa3oBanue BbIpaxxeHU, CoaepKaALUX 1
palMOHATIbHBIE CTEIIEHU
6 [ToxazarenbHblE ypaBHEHUS U HEPABEHCTBA 1
7 [Toka3arenbHble ypaBHEHUS U HEPABEHCTBA 1
8 [Toka3arenbHble ypaBHEHUS U HEPABEHCTBA 1
9 [ToxazarenbHblE ypaBHEHUS U HEPABEHCTBA 1
10 [Toka3arenbHble ypaBHEHUS U HEPABEHCTBA 1
11 [Toka3zarenbHas (GyHKIHMSA, €€ CBOWCTBA U 1
rpadux
KonTtponbHas padora o Teme "CremneHs ¢
12 paloHaIbHBIM IIOKA3aTEIIEM. 1 1
[Toxa3zatenbHas pynkius. [TokazaTenbHble
YPaBHEHHUS U HEpPABEHCTBA"
13 Jlorapudm gyucia 1
14 JlecsaTHuHbIC U HATYpAJbHBIC JTOTAPHPMBI 1




[IpeobpazoBanue BeIpaXXeHUM, COECPKAIINX

15
JorapudMbl

16 [IpeoOpazoBanue BBIpAXKEHHIA, COACPIKALIIX
J0rapupMbl

17 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKALLINX
JorapudMbl

18 [IpeoOpazoBanne BEIpaKEHHIA, COACPIKALIIX
JorapuMbl

19 Jlorapugmuueckue ypaBHEHUS U
HEpaBEHCTBA

20 Jlorapugmuueckue ypaBHEHUs U
HEpaBEHCTBa

21 Jlorapugmuueckue ypaBHEHUS U
HEpaBEHCTBA

99 Jlorapudmuueckre ypaBHEeHUs U
HEpaBEHCTBA

23 Jlorapugmuueckas pyHKIuUs, €€ CBOUCTBA U
rpaduk

24 Jlorapudmuueckas pyHKuusA, €€ CBONWCTBA U
rpaduk

o5 Tpuronomerpudeckue GyHKINHU, UX
cBOIcTBa U rpaduKu

26 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U IrpaduKu

97 Tpuronomerpudeckne QyHKINU, HX
cBOIicTBa U rpaduKu

08 Tpuronomerpudeckue GyHKINHU, UX

CBOMCTBA U Tpaduku




[IpuMepsl TPUTOHOMETPUYECKUX

29
HEPaBEHCTB

30 [TpumMeps! TPUTOHOMETPUYECKUX
HEPaBEHCTB

31 [TprMepbl TPUrOHOMETPUUYECKHX
HEPaBEHCTB

39 [TpumMeps! TPUTOHOMETPUYECKUX
HEPaBEHCTB
KonTtponpsHnast pabora o Teme
"Jlorapudmuyeckast pyHKIIUS.
Jlorapudmuueckrue ypaBHEHUS U

33 HepaBeHCTBa. TpuroHoMeTprudeckne
GYHKIIMHY U UX
rpa¢uku. Tpuronomerpuueckue
HepaBeHcTBa"

34 HenpepeiBable pyHKINT

35 MeTtoa HHTEepBaIOB JJIs peIIeHUs
HEPaBEHCTB

36 MeTtoa HHTEepBaIOB JJIs peIIeHUs
HEPaBEHCTB

37 [TpousBomHas QyHKITHH

38 [IpousBoanas pyHKIUU

39 ['eomeTpuyeckuit 1 GU3NIECKUIT CMBICI
MIPOU3BOAHOM

40 ['eomeTpuyeckuit 1 GU3NIECKUIl CMBICI
MIPOU3BOAHOM

41 [Ipou3BoHbIE AIIeMEHTAPHBIX (QYHKIUN




42

[Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIIUN

[IpousBoiHas CyMMBI, IPOU3BEACHMUS,

43 .
4acTHOTO (DYHKIIMIA

44 [Tpon3BoiHas CyMMBI, IPOU3BEICHHUS,
Y4acTHOTO (PyHKIMH

45 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
4acTHOTO (DYHKIIMIA
[TpuMeHeHne TPOU3BOJIHOM K

46 UCCIIETIOBaHHIO (DYHKIMIT HA MOHOTOHHOCTD
U 9KCTPEMYMBI
[TpuMeHeHne TpOU3BOIHOM K

47 UCCJIEIOBaHHIO (PYHKIIMI Ha MOHOTOHHOCTh
U 9KCTPEMYMBI
IIpuMeHeHne MpOU3BOIHON K

48 UCCIIEIOBaHMIO (DYHKIMI HA MOHOTOHHOCTh
U SKCTPEMYMBbI
[IprMeHeHne npou3BOIHOM K

49 WCCJICIOBAHMIO (DYHKIIMI HA MOHOTOHHOCTh
U SKCTPEMYMBbI

50 Haxoxnenre HanOobIIero 1 HAMMEHBIIIETO
3HaYeHUs PYHKIIMH HA OTPE3Ke

51 Haxoxnenre HanOobIIero 1 HAMMEHbBIIETO
3Ha4YeHUs (QYHKIUU Ha OTpE3Ke

59 Haxoxnenre HanOobIIero 1 HANMEHBIIIETO
3Ha4YeHUs (QYHKIUU Ha OTpE3Ke

53 Haxoxxnenre HanOoIbIIero ¥ HANMEHBIIIETO
3HaueHusl QYHKIUU HAa OTPE3Ke

54 Haxoxnenrne HanOobIIero 1 HAMMEHBIIETO




3Ha4YeHUs (QYHKIUU Ha OTPE3Ke

HaXO}K,I[eHI/IC HauOOJIBIIEr0 U HAMMEHBIIIETO

> 3Ha4YeHUs (QYHKIUU Ha OTPE3Ke
[IpumeHeHnue nporu3BOIHOMN 11t
HAXO0X/ICHUS HAWITYYILIEro PeleHus B

56 MPUKIIAIHBIX 3a7auax, Ui ONpe/esieHus
CKOPOCTH Tpoliecca, 3aJJaHHOr0 (hopMyInoi
WIN TpapuKOM

57 KonTponbhas pabota no Teme
"[IpousBoanas. [Ilpumenenre npon3BoHOM"

58 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX

59 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX

60 Wurerpan, reomerpuyeckuii 1 Gpu3nIecKuit
CMBICTT HHTETpaja

61 Wurerpan, reomerpuueckuii 1 Gpu3nIecKuit
CMBICJI MHTETpaja

62 WuTerpan, reoMeTpuuecKuil 1 pu3ndeckuit
CMBICTT HHTETpaja

63 Brruucnenue unTerpana no gopmyie
Herorona—Jleiibaumna

64 Brruucnenue naTerpana no gopmyie
Herorona—JleitOnuma

65 Brruncnenue uaTerpana no hopmye
Herorona—Jleiibaumna

66 Brruucnenue uaTerpana no gpopmyie
Herorona—Jleiibaumna

67 CucreMbl TUHEHHBIX YpaBHEHUH




68

CucreMbl TUHEHHBIX YpaBHEHUN

69

70

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI

Pemmennie nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUI

71

CucreMsl 1 COBOKYITHOCTH LCJIBIX,
paluOHAJIbHBIX, UPpPALIMOHAIBbHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(I)MI/I‘ICCKI/IX
ypaBHCHI/Iﬁ 1 HCPAaBCHCTB

72

CucreMbl U COBOKYITHOCTH LIETIBIX,
palHOHAIBHBIX, UPPALUOHAIBHBIX,
NOKa3aTeIbHBIX, JIOTAPU(HMUIECKUX
YPaBHEHHUI U HEPABEHCTB

73

CucTtemMbl 1 COBOKYITHOCTH IIEJIBIX,
palMOHANTBHBIX, UPPALUOHAIBHBIX,
MOKAa3aTeNIbHBIX, JIOTApU(PMUIECKUX
YpaBHEHUU U HEPABEHCTB

74

CucTtemMbl 1 COBOKYITHOCTH IIEJIBIX,
palMOHANBHBIX, UPPALUOHAIBHBIX,
MOKAa3aTeNIbHBIX, JIOTApUPMUIECKUX
YpaBHEHUI U HEPABEHCTB

75

76

Hcnonb3oBanue rpadukoB GyHKIUN A7
pelIeHns ypaBHEHUN U CUCTEM
Hcnonb3oBanue rpadukoB GyHKIUN A7
pEILIeHUs] ypaBHEHUI U CUCTEM

77

IIpumeHeHne ypaBHEHUM, CUCTEM U
HEPaBEHCTB K PELICHUIO MATEMaTHYECKUX
3aJa4 ¥ 3a/1a4 U3 pasInyHbIX o0nacTeil




HAyKU U PEAIbHOU KU3HU

Kontpoinbnas padora no teme "MHTErpan u

8 ero npuMeHeHus. Cucremsl ypaBHeHUI"

79 HatypasibHble U Liesble uncia B 3a1a4ax U3
peaIbHOM KU3HU

80 Harypasbhble u 1ienbie yuca B 3aja4ax u3
pEATbHOM KU3HU

81 HarypanbHble u 11enpie 9uciia B 3aa4ax u3
pEaATbHOM KU3HU

82 [Tpu3Haku AETUMOCTHU LENbIX YUCEI

83 [Tpu3HaKK ETUMOCTH LEBIX YHCET

84 [Tpu3Haky AETUMOCTHU LENBIX YUCEI

85 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS
3HaHUHU. YpaBHEHUA

86 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS
3HaHUU. YpaBHEHUS

87 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUs
3HaHUHN. YpaBHEHUA

88 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS
3HAaHUU. YpaBHEHUS

89 [ToBTOpeHue, 0600IIEHNE, CHCTEMATH3AIIH
3HAHUU. YpaBHEHUS

90 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHUU. YpaBHEHUS

o1 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui. HepaBeHcTBa

92 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3AITUS




3HaHui. HepaBencTsa

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS

93 - 1
3HaHui. HepaBeHcTBa

94 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHuii. HepaBeHncrpa

95 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHui. CucTeMbl ypaBHEHUN

96 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs 1
3HaHui. CrucTeMbl ypaBHEHUN

97 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3aIUs 1
3HaHu. OyHKIIMU

08 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHuil. OyHKUMH

99 HToroBast KOHTpOJIbHAsA paboTa 1

100 HToroBast KOHTpOJIbHAsA paboTa 1
O06006111EH1E, CUCTEMATH3allUs 3HAHUH 3a

101 KypcC aJireOpbl ¥ HayaJl MaTeMaTU4eCKOTo 1
ananm3a 10-11 xmaccos
O0001Ienre, cucTeMaTA3alis 3HaHUH 3a

102 KypcC aJireOpbl ¥ HayaJl MaTeMaTU4eCKOTOo 1
aHanmuza 10-11 ximaccos

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




Yueonwviit kypc «I' eomempus)
HOSACHUTEJIBHAJS 3AIIMCKA

Pabouas mporpamma yde6HOTO Kypca «I'eomerpus» 0a30BOro ypoBHS ISl 00YYaOIIHXCS
10 —11 xmaccoB paspaboraHa Ha ocHOBe DenepanibHOrO rocyIapCTBEHHOTO 00pPa30BATEIHLHOTO
CTaHJapTa CpexHero odmero odpa3oBaHUs, C YUYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUIA,
NPEIBSBISIEMBIX K MaTEeMAaTHYECKOMY OOpa30BaHUIO, M TPAIUIIMKA POCCHHUCKOTO OOpa30BaHMSI.
Peamuzanust  mporpamMmbl  o0ecrieUMBAeT  OBJIAJCHUE  KJIFOYEBBIMH  KOMIICTCHIMSMH,
COCTaBJIAIOMIMMH OCHOBY IUIA CaMOpa3BUTUA W HCIIPCPBIBHOTO 06paSOBaHI/I$I, OEI0CTHOCTD
O6H_I€Ky.HBTypHOFO, JIMYHOCTHOTI'O M NTO3HABATCIIBHOI'O Pa3BUTHA JIMYHOCTH 06yqa101111/1xc;1.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETpUM Ha YpPOBHE CpeIHEro oO0Iero ooOpa3oBaHUs
00yCITOBJICHA TPAKTHYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TPEIMETHBIX PE3yJIbTaTOB
0o0y4YeHHsI TCOMETPUH B HANPABJICHUHU JIMYHOCTHOTO PA3BUTHUs OO0yYarOIUXCs, (OPMHUPOBAHUS
(YHKIMOHAIBHON MaTEeMAaTUYeCKOW TPAMOTHOCTH, W3YUYCHHs IPYTUX YYEOHBIX JIMCHUIUIMH.
PazBuTne y oOydaromuxcsi TPaBWIBHBIX IPEACTABICHUN O CYIIHOCTH M MPOUCXOXICHUU
TEOMETPHYECKUX a0CTPAKIIUKA, COOTHOIICHUH PEATbHOTO W MCATBHOTO, XapaKTepe OTPAKEHUS
MaTeMaTHYECKOW HAYKOH SIBIICHHH W MPOIIECCOB PEAIbHOTO MUPA, MECTE FEOMETPUH B CHCTEME
HAYK M pOJIM MATEeMaTHYEeCKOTO MOJCIMPOBAaHMS B HAYyYHOM I[IO3HAHUU W B IPAKTHKE
crocoOcTBYeT (OPMHPOBAHUIO HAYYHOTO MHPOBO33PCHHS YyYAIIUXCS, a TakKe KadecTB
MBIIUICHHS], HEOOXOTUMBIX JIJISl Q/IANITAIlIU B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OJHUM U3 0a30BBIX MPEAMETOB HA YpPOBHE CPEIHEro OOIIero
o0Opa3oBaHMs, TaKk Kak OOECredrBaeT BO3MOXKHOCTh M3YYEHHs KaK AMCIMILIUH €CTECTBEHHO-
Hay4HOM HaIIPaBJIEHHOCTH, TaK U TYMaHUTAapPHOM.

Jlormueckoe MpbllUIeHUE, (GopMHpyeMOe MpU H3YyYEHUH OOYyYarolIMMHUCS HMOHSITHUHHBIX
OCHOB TE€OMETPUHM M TOCTPOCHHH IIETIOYKH JIOTMYECKUX YTBEPXKIECHUH B XOJ€ pEelICHUS
TeOMETPUUECKUX 3a/lad, YMEHHE BBIIBHUTaTh U OMPOBEPraTh THUMOTE3bl HEMOCPEICTBEHHO
UCTIONIE3YIOTCSl TPU PEIICHWH 3a/Ja4 ©CTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH U3 Kypca
bu3uku.

YMeHue OpHUEeHTUPOBATHCS B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJIb BO BCEX
obnacTsax JesTenbHOCTH 4enoBeka. OpHeHTalusi 4eloBeKa BO BPEMEHU U TPOCTPAHCTBE —
HEOOXOJMMOE YCIIOBHE €ro COLMAIBHOTO OBITHS, (opMa OTpaKEHUS OKPYKAIOIIETO MHpA,
YCIIOBHE  YCIIEIIHOTO TIO3HAHUS W  aKTHBHOTO  TPEOOpa3OBaHUS  JCHCTBUTEIHLHOCTH.
OmnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00BEMHSICT pa3HbIe BUIBI YIeOHOH U TPYIOBOI
NESTENIbHOCTH, SIBJISETCS OJHUM W3 MPOGECCHOHATHHO BAKHBIX KAueCTB, MOATOMY aKTyallbHa
3ama4a GOpMHUpPOBaHUS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUSI KaK Pa3sHOBHUIHOCTU
00pa3HOTO MBIIIICHUS — CYIIECTBEHHOTO KOMITOHEHTa B TIOJATOTOBKE K MPAKTHYCCKON
JESITSIILHOCTH 110 MHOTHM HAITPaBJICHUSIM.

[lenb ocBoeHUS IporpaMMbl yaeOHOTO Kypea «l'eomeTpusi» Ha 6a30BOM ypoBHE 00yUeHUS
— o0mieoOpazoBarenbHOE M OOIIEKYJIBTYPHOE DPAa3BUTHE OOYJArOMIMXCS dYepe3 oOecredeHue
BO3MOXKHOCTH MPUOOPETCHUS W HCIIOIH30BAHHUS CHCTEMATHYCCKHX T€OMETPUUYCCKUX 3HAHUUA U
NEWCTBUH, CIEU(UIHBIX TEOMETPHH, BO3MOXXHOCTH YCIIEIITHOTO MPOODKEHHSI 00pa30BaHHUS 110
CIEIUAILHOCTSIM, HE CBSI3aHHBIM C MPUKJIAJHBIM HCIIOIH30BAaHUEM T€OMETPHH.



[Iporpamma mo reomerpuu Ha 0a30BOM ypOBHE IMpelHa3HAu€Ha UId OO0yYarolMXxcs
CpeIHEH MIKOJIbI, HE HCHBITHIBABIIMX 3HAYUTENBHBIX 3aTPYAHCHHA HAa YpPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH
o0ure MaTeMaTuYecKue yMEHHUs, CBA3aHHbIE CO Clelu(UKON reOMEeTpUH U HEOOXOAUMBIE IS
JKU3HU B COBpEMEHHOM o01iecTBe. Kpome 3T0ro, oHu UMEIOT BO3MOXHOCTh U3YYUTh T€OMETPHIO
Oonee TIyOOKO, €CIM B JAIBHEHUIIIEM BOSHHUKHET HEOOXOIMMOCTh B TCOMETPUUECKUX 3HAHMSIX B
npodecCHOHATBLHOMN 1eATETbHOCTH.

JlocTuxkeHue e OCBOCHUS IPOrpaMMbl 00eCeUnBaeTCs PEIICHUEM COOTBETCTBYIOIINX
3anmau. [IpmopureTHBIMU 3a/1auaMu OcBoeHHUs Kypca «I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11
KJ1accax sSIBIISIOTCS:

e (QopmupoBaHUE TPEICTABICHUS O TEOMETPHUM KaK YacTH MHUPOBOH KYIbTYphl H

0CO3HAHME €€ B3aMMOCBSI3U C OKPY)KAIOIUM MUPOM;
e (QopmupoBaHuE TMPEACTABICHUS O MHOTOTPAaHHMKAX M TeJaX BpalleHUs Kak o
BOXHEHIIINX MAaTEMaTUYCCKHX MOJIEISIX, MTO3BOJISIONINX OMMMCHIBATh M M3Y4aTh Pa3HbIC
SBIICHUSI OKPY’KAIOILIET0 MUPA,

e (QopmupoBaHuE yMEHHs PACIIO3HABATh HA UYEPTEkKaxX, MOJCNIAX U B PEalbHOM MUPE
MHOTOTPaHHUKU U TeJla BpaIllCHHUS,

® OBJAJICHHE METOJaMH pelIeHHUs 3a7ad Ha T[OCTPOCHUS Ha H300paKeHUSIX
MPOCTPAHCTBEHHBIX (QUTYD;

e (opmupoBaHUE YMEHUS OIEPUPOBATH OCHOBHBIMU TMOHSTHSIMH O MHOTOTPAaHHUKAX H
TeJax BpallleHUsl U X OCHOBHBIMH CBOHCTBaMU;

® OBJIQJICHUC AITOPUTMAMH PEIICHUS OCHOBHBIX THIIOB 3a1ad; (hOPMHUPOBAHHE YMCHHUS
MPOBOAWTHL  HECIOXHBIE JOKa3aTelbHbIE  pAcCYXACHHUS B  XOJ€  pElIeCHUsS
CTEPEOMETPUIECKUX 3a/1a4 U 33/1a4 C MPAKTUIECKUM COJICPKAHNEM;

® pa3BUTHE MHTEJUIEKTyaJbHBIX W TBOPYECKMX CHOCOOHOCTEM  oOydaromuxcs,
MO3HABATEIIEHON aKTUBHOCTH, UCCIIEAOBATEIHCKUX YMEHHH, KPUTUIHOCTH MBIIIIICHUS;

e (QopmupoBanue (QYHKIIMOHATLHON TPAaMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMCHHE
pacrno3HaBaTh MPOSBICHUS TEOMETPHUSCKHUX TTOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEeabHBIX JKU3HEHHBIX CUTYallUAX W TMPH H3yYEHUU APYTUX Y4EOHBIX MPEIMETOB,
MPOSIBIICHUST 3aBHCHUMOCTEH M 3aKOHOMEpPHOCTEW, (opMynHpoBaTh UX Ha S3bIKE
FEOMETPHH W  CO3[[aBaTh TIEOMETPUYECKHEC MOJEIH, NPHMCHITh OCBOCHHBIM
TCOMETPHUSCKHAN  ammapar JUis peIIeHds NPaKTHKO-OPHCHTHPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OIICHUBAThH MMOJYYCHHBIE PE3YIbTATHI.

OTnUYuTENbHON 0COOCHHOCTHIO MPOTPAMMBI SIBISIETCS] BKIIOYEHHUE B KypC CTEPEOMETPUU
B Havaje ero W3yd4eHWs 3ajad, pemlacMblX Ha YPOBHE WHTYWTHBHOTO TIO3HAHWS, U
OTpene€éHHBIM 00pa3oM OpraHM30BaHHAs padoTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO W TIPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIHUPYET MPOTEKaHUE HWHTYUTUBHBIX
MPOIIECCOB, MOTUBUPYET K JaJbHEHIIIEeMYy U3yUSHHIO TIPEIMETA.

[Tpenmodrenue OTHAETCSA HATIATHO-KOHCTPYKTHUBHOMY METOAY OOYYeHHS, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH IPEIMETHO-PAKTHYCCKOM
JEATCIIBHOCTH. Pa3BUTHE TMPOCTPAHCTBEHHBIX IMPEJACTABICHHN Yy YydYalluxcs B Kypce
CTEpEOMETPUU MPOBOTUTCS 32 CUET pPEIIeHHUs 3a7a4d Ha CO3/IaHHe MPOCTPAHCTBEHHBIX 00pa3oB U
3a/lad Ha OINEPUPOBAaHUE MPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpasza MPOBOTUTCS C
OTOPOY Ha HATJISAHOCTh, & ONIEPUPOBAHKE 00PA30M — B YCIOBHSX OTBJICUCHHUS OT HATISTHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOIHOTO COJIEPKaHNUS.



OcHOBHBIE coaepkaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHukmn», «lIpsiMble U IJIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus», «Bekropsl u
KOOpJMHATHI B IPOCTPAaHCTBE». POPMUPOBAHKE JTOTMYECKMX YMEHUN paclpeesisieTcsi HE TOIbKO
[0 COJIEpP)KaTeNbHBIM JIMHUSM, HO W MO roaaM OOy4eHHS Ha YPOBHE CpeAHero oOIIero
o0OpazoBaHwUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueil mporpamMmebl, pactpee’aEHHbIM 0 ToAaM 00yUdeHHsl, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
4yTOOBl ~ OBJIQJICHHE TI'EOMETPUYECKMMH  TOHATUAMU M  HABbIKAMU  OCYIIECTBISIOCH
MOCNIE0OBATEIbHO M IMOCTYHAaTeNbHO, C COOJIIOJIEHUEM TPUHIMIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKIIIOYAJIMCH B OOIIYI0 CHCTEMY I'€OMETPUYECKUX MPEACTABICHUH 00yJaromuxcs,
pacmupsis u yrayomsis e€, 00pa3ys MpOYHbIC MHOKECTBCHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3ydenne reomerpun orBoauTcs 2 yaca B Hegenmo B 10 kinacce u 1 yac B Hegeno B 11
KJIacce, BCEro 3a JBa rojaa ooyueHnus - 102 yaeOHBIX Yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHCcTBoO. [loHATne
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJUIEIbHbIE U
CKpeluBamoImuecs npsaMble. [lapalaenbHOCTs NPSAMBIX M IUIOCKOCTEM B  IIPOCTPAHCTBE:
napajuleJbHble IPSAMBIE B IIPOCTPAHCTBE; IMApPAJJICIIBHOCTh TPEX NPAMBIX; MapajlIeIbHOCTh
IPSIMOM M IJIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMHM; YroJl MEXKIY NpPSIMBIMU B
npocrtpaHcTse.  [lapamienbHOCTh  IUIOCKOCTEH:  MAapaulesIbHbIE  IIOCKOCTH;  CBOMCTBA
napaieNbHbIX m1ockocTel. [Ipocreiine npocTpaHCcTBEHHbIE (PUIYPBl HAa MJIOCKOCTU: TETPAdIp,
KyO, nmapajuienenumes; NocTpoeH!e CeueHuil.

IlepneHgUKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  INEPIEHIUKYJSPHBIE IHpsIMBIE B
IIPOCTPAHCTBE, NPSMBbIE IApAJUICIbHBIE M IEPIECHIUKYISPHBIE K IIOCKOCTH, IIPU3HAK
NEPNEHIUKYJIAPHOCTH TPAMONM M IUIOCKOCTH, TE€OpeMa O TPAMON INEPHEHAUKYISIPHON
IUIOCKOCTH. YTJIBl B NPOCTPAHCTBE: Yrojl MEXAY NPSIMOW M INIOCKOCTBIO; ABYI'PAaHHBIM Yrod,
JIMHENHBIN Yrojl JBYIPaHHOrO yria. llepneHaukyisap M HaKJIOHHBIE: PACCTOSIHUE OT TOYKH 10
IUIOCKOCTH, pAacCTOSHUE OT NPsSIMOM /0 IUIOCKOCTH, NPOEKUUs (QUIypbl Ha IJIOCKOCTb.
[TepnieHIUKYJIAPHOCTD IUIOCKOCTEN: IPU3HAK NEPIEHANKYISIPHOCTH ABYX IIOCKOcTel. Teopema
0 TPEX NMEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

IlonsiTHE MHOIOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOTPAaHHUKA, BBIIYKJIbIE U
HEBBINTYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yronbHasi nmpusma; rpaHu
U OCHOBaHMS NMPHU3MBbI; MIPsIMasi U HaKJIOHHAs IPU3MbI; OOKOBAas M TOJIHAsI MOBEPXHOCTH MPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuleNenuIe] U ero cBoictsa. Ilupamuaa: n-yronpHas
NUpaMusia, TPaHU M OCHOBAaHUE NHUPaMU[bl; OOKOBas W IOJIHAS IMOBEPXHOCTb INHPaMUJBbI;
IpaBWIbHAsg M YyCEU€HHas MNHMpaMuAa. OJIEMEHTbl MNpuU3Mbl W nupamuasl. [IpaBunbHble
MHOTOTPaHHMKU: MOHITHE NMPABUIBHOIO MHOTIOIDAaHHUKA; MpaBUibHAs MpU3Ma M NPaBUIIbHAs
NUpaMKJia; MpaBUiIbHAas TPEyroibHasi MUpaMuia U IpaBUIbHBIN TeTpasap; kyO. [IpencraBnenue
O TMpaBWIbHBIX MHOTOTPaHHHMKAaX: OKTajJap, JoJeKa’Ap U uxocadap. CedeHus OpuU3Mbl U
MIUPAMHUIBL.

CuMMeTpuss B NIPOCTPAHCTBE: CHUMMETPHsSI OTHOCUTEIBHO TOYKH, IMPSAMOM, MIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B TUpaMuax, MapajuieJenueax, NpaBUibHbIX MHOIOTPAaHHUKAX.

Brruncnenue 31€MeHTOB MHOTOIpaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans 6okoBoit
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU MPSMOM IPHU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsMON mpu3Mbl. [lnomans OOKOBOI MOBEPXHOCTH U IMOBEPXHOCTU
MPaBWIBHON NMHUpaMuAbl, TeopeMa O IuUloumaau yceuéHHo mnupamuibl. [loHsTHe 00 00BEME.
O0bEM upamMuIbl, MPU3MBIL.

[TonoGuble Tena B mpocTpancTBe. COOTHOLIEHHS MEXAY IUIOUIAIIMU TOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.



11 KUIIACC

Tesa BpaleHus

[{unuHapuyeckas MOBEPXHOCTh, 00pasyloliye UWIHHIPUYECKONH IOBEPXHOCTH, OCh
HUIMHIpUYECKOl nmoBepxHocTU. L{umnuap: ocHoBaHUS M OOKOBasi HOBEPXHOCTh, 00pa3yromas 1
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konnueckasi MmMoBepXHOCTb, 0Opa3yrollne KOHUYECKOH IMOBEPXHOCTH, OChb M BepIIMHA
KOHUYecKol mnoBepxHOcTH. KoHyc: ocHOBaHuMe M BepllIMHA, OOpasyiolas U OCh; IJIOLIAAb
OOKOBOM M TOJHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrollue U BBICOTA; OCHOBAHHS U
OOKOBast IOBEPXHOCTb.

Cdepa m map: uentp, paaudyc, IuamerTp; IUIOMIAJb IMOBEPXHOCTH cdepbl. B3zaumuHoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTelbHas IUIOCKOCTh K cdepe; IIIoIab chepbl.

N300paxenue Ten BpalleHus Ha TUIOCKOCTH. Pa3BEpTka HUIMHApA U KOHYCA.

KomOuHanmuu Tten BpaiieHus U MHOTOTPaHHMKOB. MHOIOTpaHHUK, ONHCAHHBIA OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUSI.

[Tonstue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPsIMOYTOJIBHOTO Tapaiienenuneaa u cieactsus u3 He€. O0bEM muuHapa, kKoHyca. O0BEM
nrapa ¥ Iiomasib cepsl.

[TomoGuble Tenma B mpoctpaHcTBe. COOTHOUICHHS MEXIY IUIOMAASIMHU TOBEPXHOCTEH,
00BéMaMu ITONOOHBIX TEI.

Ceuenuss nunuHApa (MapauielbHO U NEPIEHIUKYISAPHO OCH), CEUEHHUs KOHyca
(mapasienbHOE OCHOBAHUIO M MPOXO/SIIEE Yepe3 BEPIIUHY), CEUEHUS 111apa.

BexkTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTop Ha miockocty U B pocTpaHcTBe. Cl0KEeHNE U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE
BEeKTOpa Ha uucio. Pa3noxeHue BeKkTopa 1Mo TpEM HEKOMIUIaHApHbIM BekTopaMm. IlpaBuio
napajuienenunena. Pemenne 3amay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEHCTBHUI C BEKTOpaMHU.
IIpsmoyronbHas cucremMa KoopauHar B InpocTtpaHcTrBe. Koopamnarsl Bektopa. IIpocreimmue
3a7a4yl B KOOpJAMHATax. Yroid Mexay BekTopamu. CkalsipHOE NpPOU3BEICHHE BEKTOPOB.
Bbruucnenue yrioB Mexay NpsAMBIMH U IUIOCKOCTSIMH. KOOpAMHAaTHO-BEKTOPHBI METOA IpH
pELIEHNN TEOMETPUYECKUX 3a/1ay.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE Ppe3yNbTAaThl OCBOCHHS IMpOrpamMmbl ydeOHOro mnpenmera «MaTemaTHKa
XapaKTEepPU3YIOTCA:

I'paxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW TMO3MIMU OOyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHa POCCHIMCKOro OOIIEeCTBA, MPEJCTABICHUEM O MaTeMaTHYECKHX OCHOBaX
(GYHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBICHHUI, MpoOleayp TpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCICTBOBATh C COIMATbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUH € UX (YHKIMAMU M Ha3HAUCHUEM.

IlaTpuoTuyeckoe BoCIMTaHUE:

c(hOpPMUPOBAHHOCTHIO POCCUICKON TPaXKTAHCKOW MIACHTUYHOCTHU, YBAXKEHUS K MPOILIOMY
U HAaCTOALIEMY pPOCCUHCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHICKHX MAaT€MaTUKOB M POCCHUHUCKOM MAaTEMAaTHYECKOW IIKOJIbI, K HCIOJb30BAHUIO ITUX
JTOCTHKEHUH B IPYTUX HayKaX, TEXHOJIOTHSIX, Chepax IKOHOMHUKHU.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHMEM JIYXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoaa; c(hHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH>KCHUI HAyKU U JIEATEIbHOCTBIO YUEHOTO; OCO3HAHHUEM JIMYHOTO BKJIA/Ja B MOCTPOEHUE
YCTOHYHBOTO OYyYIIErO.

JcTeTHYecKoe BOCIIUTAHHe:

ACTETUYECKUM  OTHOLIEHHWEM K  MHpPYy, BKJIIOYas OCTETUKY  MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIEeHUl; BOCIPHUMMYHMBOCTHIO K
MaTE€MaTUYECKUM acleKTaM pa3iIMYHbIX BUJIOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OpMUPOBAHHOCTBIO YMEHMSI TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 370POBBIO
(3m0poBo€e MHTaHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUN U OTJbIXa, peryispHas (Qusnueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-0370POBUTEIHHON
JIEATEIBHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTU TPYAOIIOOUS; WHTEPECOM K pa3IMyHbIM
chepam npohecCHOHATBHON JesTeNbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON U €€ MPUIIOKEHUSIMU,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BBHIOOP Oyayliei mpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUIO Ha MPOTSHKEHUU BCEH J>KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
PELICHUH IPAKTUYECKUX 3a]a4 MAaTEeMaTH4YE€CKOM HAPaBJICHHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPhI, MOHUMAHHEM BIUSHUS COLMAIBHO-
HDKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSHHME IMPUPOJHOM U COLMAIBHOU Cpeabl, OCO3HAHUEM
I00aTbHOTO  XapakTepa JKOJIOTMYECKUX  MpoOJieM; OpUeHTalued Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHusl 3a7jad B 00JIacTU OKpYXKarouleil cpelpl, MiIaHUpOBaHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOILEN CPEJIBI.

IleHHOCTH HAYYHOI'O MO3HAHMSA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTH4ecKOW HAayKH Kak chepbl
YeJI0OBEUYECKON JESTEIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKH W MaTeMAaTUYECKOW KYJIbTYpOW KaK CPEICTBOM ITO3HAHUSA
MHUPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYKD M HCCIEIOBATEIBCKYI JEATEIBHOCTh
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yabTaThl OCBOGHUSI IPOrpaMMBbl y4eOHOTro npeamera «MaTemaTHKa
XapaKkTepU3yIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCMEUaMl,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCATbHLIMU — Pe2yNAMUSHbIMU
oelicmeusimu.

1) Vnusepcanvhvle noznasamensmsle oeticmeus, obecneuusaom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCO8 00y yalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;
npUMeHeHUe J102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

Bba3zoBble Jioruyeckue eiicTBUSA:

® BBIBISITH M XapaKTepU30BaTh CYIICCTBEHHbIC MPU3HAKU MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIICHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONpEACICHUSI MOHATHUMH;
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIsi 0000IIeHNUS
Y CpaBHEHUS, KPUTEPUH TIPOBOIUMOTO aHATIN3A;

® BOCIPHHHUMATH, (HOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKICHHUS: YTBEPAUTEIbHBIE U
OTpUIIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U OOIIHE; YCIOBHEIC,

® BBIABIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IMIPOTUBOPEUHS B (haKTax,
JAHHBIX, HAOMIOACHHUSX W YTBEPXKICHUSX; MpeaaraTb KPUTEPHH JUISl BBISBIICHHS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JlefaTh BBIBOJIBI C HCIOJH30BAaHMEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX M WHAYKTHBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

® TPOBOJUTH CAMOCTOSTENLHO JOKAa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKICHUH (TIpsSMBbIe
U OT TPOTUBHOTO), BBICTPAMBATh AapPryMEHTAIMIO, MPHUBOJUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBL;

e BbIOMpaTh cnocob pemieHHus y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
petieHusi, BEIOMpaTh HanOoJee MOIXOMSIINN ¢ yYETOM CaMOCTOSITEIbHO BBIJCICHHBIX
KpUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® CMONB30BaTh  BONPOCHI  KaK  MCCIENOBATENbCKUI  MHCTPYMEHT  IO3HAHUS;
dbopMynHUpoBaTh BOIPOCHI, PUKCUPYIOIINE TPOTHBOPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMO€ U JlaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO MO3HUIIHUIO,
MHEHHUE;

® TPOBOJIUTH CAMOCTOSITENIFHO CIUIAHUPOBAHHBIA HOKCIEPUMEHT, HCCIEOBaHUE TIO
YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBeKTa, SIBICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSMU, MPOIIECCAMHU;

® CcaMOCTOATENbHO (OpMyIHUpOBaTh OOOOMIEHMS U BBIBOABI 1O  pe3yiabTaTam
MpOBEAEHHOTO HAOTIOJCHMS, UCCIEAOBAaHUSA, OIEHUBATh JOCTOBEPHOCTh MOTYUEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;



IMPOrHO3UPOBATE BO3ZMOKHOC Pa3BUTUC IIPOLECCA, a TAKIKEC BBIABUTaTh IPEAITOIOKCHHA
0 €TI0 Pa3BUTHH B HOBBIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

BBISBIIATH Ae(DUIIUTHI UHPOPMALIMH, TAaHHBIX, HEOOXOAUMBIX JUUIsl OTBETa HA BOMPOC U
JUIsl pELIEHNUs 3a]1a4H;

BBIOMpaTh HMH(OPMAIMIO W3 HWCTOYHUKOB pA3IMYHBIX THUIIOB, AaHAJIW3HPOBATH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBICHHUS];

CTPYKTYypUpOBaTh HH(OpPMALMIO, MPEACTaBIATh €€ B  pasIu4HbIX (Qopmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAA&KHOCTh HMHGOpPMAIMM MO CaMOCTOSITENIBHO C(hOPMYIMPOBAHHBIM
KPUTEPUSIM.

2) Vnusepcanvnvle KOMMYyHUKAMUGHbIE Oelicmsus, 00ecneuusarom c@hopmuposanHoCcms
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.
Oo0menne:

BOCIIPUHHUMATh U (pOPMYIHPOBATH CY)XICHUS B COOTBETCTBUU C YCIOBUSMH U LEIIMHU
OOLIEHUs; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOI TOYKY 3PEHHUS B YCTHBIX U
NHCEMEHHBIX TEKCTaX, JaBaTh MMOSICHEHHUS M0 XOJy PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
HOJTYYCHHBIH Pe3yJIbTaT;

B X0z1¢ 00CYKJICHHUS 33a7aBaTh BOIIPOCHI T10 CYIIECTBY 00CYXKIaeMON TEMbI, TPOOIEMBI,
pCIHaeMOfI 3ala4i, BbICKA3bIBaTb HACHU, HALCJICHHLIC Ha IIOMCK PCIICHUA,
COIIOCTABJIAAITb CBOU CYXXKACHHUA C CYXICHHUAMHU APYIrUuX YYaCTHUKOB Avajiora,
OoOHapyKUBaTh pa3IMuue U CXOJCTBO MO3ULUI; B KOPPEKTHOH (opme GopMyIHpOBaTh
pasHOIJIacHsl, CBOU BO3PAXKEHHUS;

NPEJCTaBIATh PEe3yJbTaThl PELICHUs 3a]auu, SKCIIEPUMEHTA, UCCIIEAOBAaHUs, TPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS ¢ Y4ETOM 3a7ay Ipe3eHTAlUuH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

NOHMMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHAMBHUIYAIbHON pabOThI
OpU pelleHnH Y4eOHbIX 3ajay; MPUHUMATh LEelIb COBMECTHOW JESTENbHOCTH,
IUIAaHUPOBaTh OPraHM3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHIbl PadoT,
JIOTOBAapHUBAaThCs, OOCYXKJaTh IpOLIECC M pe3ylnbTaT padoThl; 0000IIaTh MHEHUs
HECKOJILKHX JIFOJIEH;

y4acTBOBaTh B IPYNIOBBIX (hopmax paboTsl (00CykaeHHUs,, 0OMEH MHEHUH, «MO3TOBbIE
HITYPMbI» W WHBIE); BBINOJHATH CBOIO 4YacTb pabOThl UM KOOPAMHHUPOBATH CBOU
JNEeNCTBUS C IPYTMMH YWIEHAMHU KOMaH/bl; OLIEHUBATh KaueCTBO CBOETO BKJIaJia B 00U
HOPOAYKT 10 KPUTEPUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBHUA.

3) Yuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue cCmvlCio8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusanus:

COCTaBJISITh IUIaH, AJITOPUTM pEIICHUs 3a/1a4k, BHIOMPATh CIOCO0 pelieHus ¢ yuéTomM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:



e BIAJCTh HAaBBIKAMM I103HABAaTEIbHONW pedieKcuH Kak OCO3HAHUS COBEPIIAEMBIX
JNEHUCTBUII M MBICIUTENBHBIX IPOLIECCOB, WX PE3yNbTAaTOB; BIAAETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoLecca M pe3yibTaTa pPELICHUS MaTeMaTHYeCKON
3a/1a4i;

® MpeABUAETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPH PELICHUH 33Jaud, BHOCHUTD
KOPPEKTUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX, HAMICHHBIX
OIINOOK, BBISIBICHHBIX TPYTHOCTEH;

® OIEHUBaTh COOTBETCTBHE pe3ylbTaTa LEIM U YCIOBUSAM, OOBSCHATH HPUUYUHBI
JOCTHIKEHUSI WM HEIOCTHXKEHUS Pe3yJNbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIHOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh NOHATUAMH: TOUYKA, IPAMasi, INIOCKOCTb.

[TpyMeHsTh aKCHOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX MPU PEIICHUN I€OMETPHUUYECKUX
3ajad.

OnepupoBaThb MNOHATHUSIMU: TAPAUIETBHOCTh M MHEPIEHIAUKYISPHOCTh TMPSAMBIX U
IIJIOCKOCTEM.

KnaccugunupoBars B3auMHOE pacoiI0KEeHNE IPSMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE.

OnepupoBaThb TOHATUSMHU: JIBYTPAaHHBIA Yroj, TpaHH JABYIPAHHOTO Yyria, pedpo
JBYTPAHHOI'O YTJIa; TMHEHHBIN Yrojl ABYTPaHHOTO yIiia; rpagyCcHasi Mepa JBYTPaHHOIO yIJa.

OniepupoBaTh MOHSATHUSMU: MHOTOTPAHHUK, BBIMYKJBIA W HEBBITYKJIBI MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, TTPABUIILHBIN MHOTOTPAaHHUK.

Pacno3naBaTh OCHOBHBIE BBl MHOTOTPAHHHKOB (MHUpaMHAA; MPU3MA, MPSIMOYTOJbHBIN
napanjenenurnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBaHHMS [UIs  KjacCUUKAIUU
(BBIMMYKJIBIE W HEBBIMYKJIbIE MHOTOTPAHHHWKHW; TPaBUJIbHBIE MHOTOTPAaHHUKH, TIPSIMbIE U
HAKJIOHHBIE TIPU3MBI, TapalIeIeIUIIEeIbI).

OnepupoBaTh NOHATUAMU: CEKYIAs TNIOCKOCTh, CE4EHNE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIUIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/I CIIE/I0B.

Ctpouth ceuyeHuss MHOTOTPAHHUKOB METOJIOM CJIE€JIOB, BBIIOJHAThH (BBIHOCHBIE) ILIOCKHE
YEepPTEkKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaxOXICHHE TEOMETPUYECKUX BEIMYMH MO oOpaslnaMm WiId
aqropuTMaM, TPHUMEHSS W3BECTHHIE AHATUTHYECKHE METOABl TMPH PEIICHUH CTaHIapTHBIX
MaTeMaTUYeCKUX 3aJad Ha BbIUMCICHHME PACCTOSHUNW MEXAYy ABYMsS TOYKaMH, OT TOYKH IO
IPSIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEXK/1Y CKPEIIUBAIOIIUMUCS TPSIMbBIMH.

Pemarp 3amaun Ha HaxOXICHHE TEOMETPUYECKUX BEIMYMH 1O oOpaslnaMm WiIn
aNropuT™MaM, NPUMEHSs HW3BECTHBIE AHAIMTHUYECKHUE METOJbl MpPH PELIEHWHU CTaHJIAPTHBIX
MaTeMaTUYeCKUX 33/a4 Ha BBIYHMCICHHE YTJIOB MEXAY CKPEIIUMBAIOLIUMUCS MPSMBIMH, MEXIY
NPSIMOM U TNIOCKOCTBIO, MEXY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U TIONIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIPU3Ma, MHpaMuUa) ¢
npuMeHeHHeM (OpMYI; BBIUMCIATH COOTHOIICHUS MEXIy IUJIOMAASIMH TOBEPXHOCTEH,
00bEéMaMu TOJJOOHBIX MHOTOTPAHHUKOB.



OmnepupoBaTh TMOHATHSIMHU: CHMMETPHsSI B TPOCTPAHCTBE, IIEHTP, OChb M IJIOCKOCTh
CUMMETPHUHU; EHTP, OCh U TNIOCKOCTh CHMMETPHH (DUTYPBI.

N3Bnekatp, npeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX HHUTypax, MPEACTABICHHYIO HA YePTEkKax U PUCYHKAX.

[lpuMeHATh TeoMeTpuuYeckhe (akThl JJIsl PEHICHUS CTEPEOMETPUYECKUX — 3ajad,
nmpeamnojgaratomux HECKOJIbKO IMaroB pCIICHHA, €CJIN YCJIOBHA NPUMCHCHUSA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATh MPOCTEHIINe MPOrpaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUYUCCKHX 3a/1ad.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJNE M IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB TE€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TOJyYCHHBbIC 3HAHHS Ha MPAKTHKE: aHAIM3UPOBATh PEalbHbIC CUTYAIlMHd U
OPUMEHATh  M3YYCHHbIE TMOHATHS B  MPOLECCe TOMCKA  PEHICHHS  MaTeMaTHYCCKH
chopMyIUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATh pEATbHBIC CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIN C HCIOJIb30BAHUEM TCOMETPUYECKHUX TOHATHH U TEOPEM,
ammapara anreOpbl; peniath MPaKTHYECKUE 3a/1a4H, CBA3aHHbBIC C HAXO0XKICHUEM FeOMETPUIECKUX
BEJTUYHH.

11 KJIACC

OnepupoBatb MOHSITUSMU: WIMHIpUYECKast MOBEPXHOCTb, oOpa3ymoiue
[WIMHIPUYECKON MOBEPXHOCTH; IIHIIMHIP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIoLIie KOHMUECKON
MOBEPXHOCTH, KOHYC; cheprudecKas OBEPXHOCTb.

Pacnio3naBate Tena BpaiieHus (LIWJIKHIP, KOHYC, cdhepa U 1map).

OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHHsI.

KnaccudumupoBaTs B3auMHOE pacroioKeHue cepbl U MI0CKOCTH.

OHGpHpOBaTB IIOHATUAMU: HI&pOBOﬁ CEIrMCHT, OCHOBAHHE CEIrMCHTA, BbICOTA CETMCHTA,
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CJI0S, BBICOTA IAPOBOTO CIIOS; APOBOM CEKTOP.

Bbrancnsate 00BEMBI U TUIOMIAU TTOBEPXHOCTEH TeN BpallleHUsl, TeOMETPUUYECKUX Tl C
npUMeHeHueM (HOpMYyIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHHUK, BIUCAHHBIM B cepy M OMNHMCAHHBII OKOJO
cthepsl; chepa, BOUCaHHAS B MHOTOTPAaHHUK WUJTH TEJIO BPAIICHHUS.

BbIHCHSTS COOTHOIIEHHS] MEXAY IUIOMIAAIMU TOBEPXHOCTEH M 00bEMaMU MOJOOHBIX
Tel.

N3o06paxarh u3yyaemble (UIYpbl OT PYKHM M C NPUMEHEHHEM IIPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) IJIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (GUTYD: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS Tell BPaIlCHUSI.

W3Brekatb, UHTEPIPETUPOBATH U MPeoOpa3oBhIBATh MHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GuUrypax, NpeiCcTaBlIeHHYIO Ha YepTexaxX U pUCYHKaX.

OrniepupoBaTh NOHITHEM BEKTOP B IPOCTPAHCTBE.

BrInonaHATh AEHCTBUSA CIO0KEHUSI BEKTOPOB, BHIYMTAHUS BEKTOPOB M YMHOXKEHHUSI BEKTOpa
Ha YKCI0, O0BSICHAThH, KAKUMHU CBOMCTBAMU OHH 00JIaJatoT.

[IpuMeHATh paBUIIO NapasuIeNICNIIE A,



OnepupoBaTh MOHATHAMHU: ICKAPTOBBI KOOPIWHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YroJl MEXKIY BEKTOpPAMH, CKaJIspHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB M MIPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEKIY BEKTOpPaMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBAT BEKTOP TI0 ABYM HEKOJUTHHEAPHBIM BEKTOPAM.

3amaBaTh IUIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPMHAT.

[IpumensTh reoMerpuueckue (HaKThl s PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIArafoIluX HECKOJIBKO IIaroB pEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

Pemath mpocreiinye reoMeTpuuecKre 3a1a4i Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METOo/A.

Pemrate 3amaum Ha JJ0Ka3aTeNbCTBO MATEMATHYECKMX OTHONICHHA W HAaXOXKICHUE
TCOMETPUYCCKUX BEJIIMYHMH 1O 00pa3liaM WM aJIrOPUTMaM, IPUMEHsISI U3BECTHBIE METOMBI TIPU
pEIICHUH CTaHIAPTHBIX MATEMAaTHICCKUX 3a]1a4.

[TpuMeHSTh TPOCTEHININE MPOTPAMMHEIC CPEJICTBA H JIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUCCKUX 3a/1aY.

[lpuBoMTH TpPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKU3HH,
pacrno3HaBaTh IMPOSIBICHUE 3aKOHOB TEOMETPHH B HICKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHHWS HA MPAKTUKE: aHAIU3UPOBATh PEAbHBIC CHTYAIlMH U
OPUMEHATh  HM3YYCHHBIC TOHATHS B  MPOIECCe IMOMCKA  PEIICHUS  MaTeMaTHYECKU
cOpMYITMPOBAHHOW TPOOIEMbI, MOACITUPOBATh PEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCJICJIOBATh TIOCTPOSHHBIC MOJEIH C WCIOJIB30BAHUEM T'€OMETPHUYSCKUX TOHSITHH U TEOpEM,
anmapara aJreOpsl; peniaTh NPaKTHICCKUE 3a/1a9H, CBI3aHHBIC C HAXOXKJICHHEM I'€OMETPHUCCKUX
BEJIMUKH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[MapannenbHOCTh NPSIMBIX M IIIOCKOCTEH
3 HepHeHHI/IIEYJIFIpHOCTI) MPSMBIX U 12
TUTOCKOCTEH
4 VYrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1
5 MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 1
7 [ToBTOpEHME: CeUeHUSs, PACCTOSHUS U YTIIbI 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE

HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )

MPOrpaMMbl Bcero o0pa3oBaTejbHbIE

padoTshI padoThI
pecypchl

Temna Bpamenus 12

OOBEMEBI TN 5 1

BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1

[ToBTOpeHue, 06001EeHNE, 7 1

cUCcTeMaTH3aIus 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsMasi, IJI0CKOCTb, IPOCTPAHCTBO.
[TpaBuia nzo0paskeHust Ha pUCYHKaX:
n300pakeHusl II0CKOCTEH, apauleIbHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

Ilonstus: MepeCCKaromuecs 1miI0CKOCTH,
MNepeCCKaromuecsd 1nmpamMad U IjI0CKOCTb

KoaunuecTBO 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTeJibHbIE

pecypchl

IlonsTns: NepeCceKaromurecs mI0CKOCTH,
nepecekarommecs npsamas 1 rmiI0CKOCTb

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha
PUCYHKaX, Ha MPOEKITMOHHBIX YePTEKaX

HauanbHble cBeieHus 0 Ky0e v nupamue,
uXx pa3BeépTKu U Mozenu. CedeHus
MHOTOTPaHHUKOB

HauansHpie cBeeHUS O Ky6e " IupaMuze,

ux pa3BeépTku U Mozenu. CedeHus
MHOT'OI'PaHHHKOB

[TousTHEe 00 aKCHOMATHUYECKOM
MOCTPOEHUU CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX




TToHsATHE 00 aKCHOMATUYECKOM

8 HOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTEpEOMETPUH U CIEICTBUS U3 HUX
[Tonarue 06 akCHOMAaTHYECKOM

9 IIOCTPOECHUHU CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX
[TonsATHE 00 AKCHOMATHYECKOM

10 [IOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
B3aumMHoe pacrnonioxkeHue npsMbIX B

1 IPOCTPAHCTBE: IiepeceKaroIuecs,
napaielibHble U CKpellBaroLIecs
npsIMbIe
[TapannenbHOCTh NPSAMBIX U IUIOCKOCTEH B

12 IIPOCTPAHCTBE: NapaJUIeIbHbIE IPSIMBIE B
IIPOCTPAHCTBE; NapAJUIEIBbHOCTD TPEX
HPSMBIX
[TapamienpHOCTD MPSAMBIX U INIOCKOCTEN B

13 npocTtpaHcTse: [lapamiensHOCTh IpsAMoOl 1
IJIOCKOCTH

14 VYruiBl ¢ COHANPABICHHBIMUA CTOPOHAMH

15 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

16 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

17 [TapayieabHOCTB TUIOCKOCTEN:
napasuiesIbHbIe MII0CKOCTH

18 CBolicTBa napajuleabHbIX IIOCKOCTEN

19 [Ipocreiimne npocTpaHCTBEHHbIE (PUTYPHI

HA TUIOCKOCTH: TETPadp, KyO,




napaiCJICIIUIIC

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceueHuit
KonTponpHas padora o Teme "IIpsimbie

22 MJIOCKOCTH B IIPOCTPAHCTBE.
[TapanienbHOCTb NPSAMBIX U IIIOCKOCTEN"
[TepnieHIUKYIAPHOCTD NPSAMON U

23 TUTOCKOCTH: TIEPIICHINKYJISIPHBIC TIPSMBIC B
IIPOCTPAHCTBE

24 [Tpsimble napamienbHble U
NEPIEHIUKYIIIPHBIE K IITIOCKOCTH

o5 [IpsimMble napayenbHble U
NEePIEeHIUKYIIPHBIE K IIIIOCKOCTH

26 [Ipu3Hak nepnesauKyJIApHOCTH MIPAMOM U
IJIOCKOCTH

97 [Tpu3Hak NeprneHuKyIIpHOCTU IPSIMON U
IJIOCKOCTH

28 Teopema o0 psIMOM NTEPIIEHANKYISIPHOU
IJIOCKOCTH

29 Teopema o0 psIMOM NTEPIIEHANKYISIPHON
MJIOCKOCTH

30 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIISIPHOU
IJIOCKOCTH
[leprieHaUKYNISAp M HAKIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM A0 TJIOCKOCTH

39 [leprieHaUKYNISAp M HAKIOHHBIE: PACCTOSTHUE

OT TOYKHU OO IIIIOCKOCTHU, paCCTOAHHUE OT




IIPSIMOM 10 IIJIOCKOCTH

[leprieHauKYNISAp M HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH
[lepieHIUKYIJIAp U HAKIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IUNIOCKOCTH

35 VYTIIbl B IPOCTPAHCTBE: YrOl MEXKAY
IPSIMOM U TNIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroi
JBYTPaHHOIO yria

37 JIByrpaHHbIi yroJi, TMHEHHBIN yroa
JBYTPaHHOIO yrjia
[IeprieHAMKyYISAPHOCTD INIOCKOCTEN:

38 IIPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IIJIOCKOCTEMN
[IeprieHAMKyYISAPHOCTD INIOCKOCTEN:

39 NPU3HAK MEPIECHANKYISIPHOCTH IBYX
IJIOCKOCTER
[IeprieHAMKyYISAPHOCTD INIOCKOCTEN:

40 MpU3HAK NEPIEHIUKYISIPHOCTH ABYX
IUIOCKOCTEN

41 TeopeMa 0 TpEX nepneHAUKYIApax

42 Teopema o Tpéx nmepneHAUKYIIpax

43 Teopema o TpEX MepHEHAUKYIAPAX
KonTponbHas pabora o Temam

44 "TleprnieHIUKYISPHOCTD MPSIMBIX U

wiockocTe" u "Yribel MeXAy OpSMBIMU U




II0CKOCTAMHA"

45

46

47

[TonsiTHE MHOTOTpaHHUKA, OCHOBHBIE
AJIEMEHTBI MHOI'OTPAHHUKA, BBIIYKJIbIEC U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA
MHOT'OI'PAaHHHUKA

[Tpusma: n-yronpHas nmpu3Ma; rpaHu U
OCHOBaHUS IPU3MBL; MIpsiMasi U HAaKJIOHHAS
MIPU3MBI;, OOKOBAsI U MOJIHAS TTIOBEPXHOCTH
MIPU3MBI

[Tapannenenunen, IpSIMOYTOIbHBIHI
napasuieNienune1 U ero CBolcTBa

48

[Inpamuia: N-yrosapHas nUpaMuia, IpaHy U
OCHOBaHME IMPaMU/Ibl; OOKOBas M MOJIHAS
[IOBEPXHOCTB ITUPAMU/IbI; IPABUIIBHAS U
yCcedy€HHas MUpaMuaa

49

[IpaBunbHBIE MHOTOIPAHHUKH: TOHSTHE
MPABUJIBHOTO MHOTOTPaHHUKA; TPaBUIIbHAS
IpU3Ma U MpaBUIbHAs MUPaMU/Ia;
NpaBUJIbHAS TPEYroJbHas MUpaMua u
NpPaBUJIBHBIN TETpa’ip; Kyo

50

IIpencraBnenre o MpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadIp, AOJAEKadIp 1
MUKOCa3IP.

51

CummeTpHs B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEJIBHO TOUYKH, NPSIMOM, TNIOCKOCTH.
DJIEMEHTHI CHMMETPHUH B IUpamMuax,
napajuiejenunenax, NpaBuiIbHbIX
MHOT'OI'PaHHHUKAX




Brrunciaenue 31eMeHTOB MHOTI'OI'PpaHHUKOB:

52 pEOpa, TuaroHaiu, yribl 1
[Tnomans OOKOBOI MOBEPXHOCTH U TTOJTHOM
53 MOBEPXHOCTHU NIPSIMON TIPU3MBI, TUIOIIATH 1
OCHOBaHUH, TeopeMa 0 OOKOBOMA
MOBEPXHOCTHU MIPSIMON TIPU3MBI
[Tnomaas 6OKOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH MIPABWIILHOW MHUPAMUJIBI, 1
TeopeMa O IO OOKOBOH TOBEPXHOCTH
YCEUEHHOU MUPaAMUIbI
55 KonTponbhas pabota no Teme 1
"MHororpaHHuku"
56 [Tonsitue 06 00bEME 1
57 O06bEM upamMuIbl 1
58 O0BEM TUpaMHuIbI 1
59 O0BEM mupamMuIbI 1
60 O0BEM TUpaMHuIbI 1
61 O06BEM npU3MBbI 1
62 O0BEM TTPU3MBI 1
63 O06BEM npu3MBbI 1
64 KonTponbhas pabota no reme "OObEMBI 1
MHOTOTPaHHUKOB"
[ToBTOpeHme, 0600IIEHNE CUCTEMATH3AITUS
65 3HaHui. [locTpoeHune ceueHuit B 1
MHOTOTPaHHHKE
66 [ToBTOpEeHuUe, 06001IeHNE CHCTEeMAaTHU3AIIUS 1

3HaHUU. BbIYKCIIEHHE PACCTOSIHUI: MEXKIY




ABYMSA TOYKaMH, OT TOYKHU OO HpSIMOfI, oT
TOYKH O0 IINIOCKOCTH, MEKIY
CKPCIIUBAOIHUMHUCA ITPAMBIMHA

67 Wrorosas kKoHTpOJbHAS paboTa

[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHUW. BeIunciieHUE yIiioB: MEXIY

68 CKPELIMBAOIIUMUCS MPSIMBIMH, MEXKITY
MPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTIIOB MEXKIY TUIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paanyc, Iuamerp;
IJIOMIA/Ib TIOBEPXHOCTHU Chepbl

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

BsaunmMHuoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K

chepe; iomaab chepsl

N3o6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

[yt IpruvecKas mOBEepXHOCTb,
o0pa3yrolne UIMHIPHIECKOI
MOBEPXHOCTH, OCh IIWJIHHIPUICCKON
IIOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yoIas 1 och;
IUIOIAas OOKOBOM M MOJIHOM
IOBEPXHOCTH

N300paxkeHre NUIMHAPA HA TIIOCKOCTH.
PazBépTka unnunapa. Ceuenus

UIMHIPA (TDI0CKOCTHIO, MapaieTbHON
WJIH TIePIICHAUKYISIPHOM OCH IIHIIMHIPA)

Konnueckas moBepXxHOCTh, 00pasyromre
KOHUYECKOI MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOW TTOBEPXHOCTH




Konyc: ocHOBaHue U BepIIKHA,

8 oOpa3yromas U 0Ch; IO, OOKOBOU H
MOJTHOW TIOBEPXHOCTH
Yceu€HHbI KOHYC: 00pa3yromme u

9 BBICOTA; OCHOBAaHHUA X OOKOBas
MOBEPXHOCTh
N300pakeHre KOHyca Ha TIOCKOCTH.
PasBépTka konyca. CeueHust KOHyca

10 (TUTOCKOCTHIO, TTApaILICIIbHOM
OCHOBAHUIO, M IJIOCKOCTHIO, TIPOXOISIICH
yepes BEPIINHY)

1 KomOuHanwst ten BpaeHus u
MHOTOTPaHHUKOB
MHororpaHHHK, OTIMCAHHBIH OKOJIO

12 cdepsl; chepa, BIHCaHHAs B
MHOTOTPaHHUK WU B TEJIO BPALICHUS

13 [Tonstue 06 06béMe. OCHOBHBIE
CBOICTBa 0OBEMOB TET

14 O06bEM UIMHApa, KOHYCa

15 O06BEéM mapa u riomazab chepbt
[TonoOHbIE TEeNa B MPOCTPAHCTBE.

16 CoOOTHOIICHUS MEXTY TUTOIIAISTMHI
MOBEPXHOCTEH, 00hEMaMH MOAOOHBIX TET

17 KonTponbhas pabora no temam "Tena
Bpamenus" u "O0bemsl Ten"

18 BekTop Ha MJI0CKOCTH U B MPOCTPAHCTBE

19 CroxeHre ¥ BRIYUTaHHE BEKTOPOB

20 YMHOK€EHHE BEKTOpa Ha YUCIIO0




21

Pasnosxenune BekTopa 1o TpéM
HEKOMIIJIaHapHbIM BekTopaM. [IpaBuiio
napaesenumnena

22

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JCUCTBUM C
BEKTOPaMH

23

24

[IpsiMoyronbHas cucreMa KOOpJHHAT B
npoctpancTse. KoopanHatel BeKTOpa.
[Ipocreiimme 3axa4n B KOOpAMHATAX

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

25

Beruucnenue yrioB Mexay IpsIMbIMU U
IIJIOCKOCTSIMU

26

27

KoopanHaTHO-BEKTOPHBIN METO ITPU
pELIEHNN TEOMETPUYECKUX 3a7a4

KonTtponbHas pabora o Teme "BekTopbl
Y KOOPAMHATHI B IPOCTPAHCTBE"

28

[ToBTOpenue, 0600IIEHNE U
crcremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

29

[ToBTOpenue, 0600mEeHNE U
cucremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

30

[ToBTOpenme, 0600mEeHNE U
cUCTEMAaTH3ans 3HAaHUNA. 3a1aun
TUTAHUMETPUHU H METOJIBI HX PEIICHUS




[ToBTOpeHUE, 0600IICHNE 1

31 cUcTeEMaTH3alys 3HAaHUN. 3a1ayun 1
IUIAHUMETPUHU M METOJIBI HX PEIICHHS
[ToBTOpEeHUE, 0600IICHNE 1
39 cucTeMaTu3arus 3HaHuii. OCHOBHBIC 1
¢burypsl, pakThl, TEOPEMBI Kypca
CTEPEOMETPUH
33 HToroBast KOHTpOJIBbHAS paboTa 1 1
34 [ToBTOpEHME, 06061H6HI:IG u 1
CHUCTEMAaTHU3AIUs 3HAHHH
OBUIEE KOJIMYECTBO YACOB I10 34 3

[NPOT'PAMME




Yyeonwotit kype "' Bepoamuocmo u
cmamucmuka .

HOACHUTEJIBHAS 3AIIUCKA

Pabouas mporpamMmma ydaeOHOT0 Kypca «BeposiTHOCTh U CTATUCTHKAY 0a30BOTO YPOBHS ISt
obyuaromuxcst 10 —11 kmaccoB paspaboraHa Ha ocHoBe denepanbHOTO TrOCYIapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHJApTa CcpeaHero oomero oOpa3oBaHHs, C Y4YETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUM, MPEABABIAEMBIX K MAaTEMaTHYECKOMY OOpa30BaHHUIO, WU TPATUIUN
poccuiickoro obOpaszoBanus. Peanm3aius mporpaMMbl 00€CIIEYMBACT OBIIAJCHHE KIFOYCBBIMU
KOMIETEHIUSIMH, COCTABJISIONIMMHI OCHOBY JJII CAMOPA3BUTHUSL U HENPEPHIBHOTO 00pa3oBaHUS,
LEJIOCTHOCTh OOMIEKYJIbTYPHOIO, JIMYHOCTHOTO U IIO3HABATENBHOTO pPAa3BUTUSA JIMYHOCTU
o0yJarouuxcsi.

HEJIX U3YUEHUSA YYEBHOI'O KYPCA

YueOHbIil Kypc «BepoATHOCTh U CTATUCTHKA» 0a30BOT0 YPOBHS SIBISIETCS MPOAOIKEHUEM
U Pa3BUTHEM OJHOMMEHHOTO Yy4eOHOro Kypca 0a30BOTO YpOBHsS OCHOBHOH mikojibl. Kypc
npeaHa3zHayeH s GopMUpOBaHUS Y O0yUYAIOIMIMXCS CTATUCTUYECKON KYJIbTYphl U TTOHUMaHUS
pOJIM TEOPUH BEPOSITHOCTEHM KaK MaTeMaTHYeCKOro MHCTPYMEHTa I M3y4YeHUs CIydalHbIX
cOoOBITHIA, BEeTMYMH U TponeccoB. [lpu wu3yyeHHMM Kypca oOoramarTcs MpeAcTaBIeHuUs
yyalmxcs 0 METoJax UCCIEeOBaHUS U3MEHYMBOTO MUPA, Pa3BUBACTCS TIOHUMAHUE 3HAYUMOCTHU
¥ OOIIHOCTH MaTeMaTHYEeCKHX METOIOB MO3HAHHWS KaK HEOTHEMIIEMOW YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOT'O MUPOBO33PCHHUS.

CogepxaHue Kypca HaIpaBlIeHO Ha 3aKpEIUICHWE 3HAHWM, MOJIYYEHHBIX MPU HU3YYCHHUH
Kypca OCHOBHOW INKOJbl WM Ha pa3BUTUE INPEACTABICHUM O CIy4yalHbIX BEJIMYMHAX U
B3aUMOCBSI3SIX MEXKAY HHMH Ha BaXHBIX NPUMEpPAx, CIOKETHl KOTOPHIX TMOYEPIHYTHl U3
OKpPYaroIlero Mupa.

B cooTBeTCTBUM ¢ yKa3aHHBIMHU IENISIMH B CTPYKType y4eOHOro Kypca «BeposTHOCTH U
CTaTHCTHUKA» CpeAHEeW IIKOIbI Ha 0a30BOM YpOBHE BBIJEIECHBI CIEAYIOUINE OCHOBHBIE
cojepxatenbHble JTUHUM: «CiydailHble COOBITHS U BEPOSTHOCTHY», «CllydailHble BEJIMYUHBI U
3aKOH OOJIBIITUX YHCET.

BaxHyo uacTh Kypca 3aHUMaeT H3y4Ye€HHE TEOMETPUYECKOr0 W OHMHOMHAIBHOTO
pacupeneneHuid M 3HAaKOMCTBO C HMX HENPEpPhIBHBIMU AaHAJIOraMM — IIOKa3aTelIbHBIM U
HOPMAaJIbHBIM PacTpe/IeICHUSIMH.

Conepxxkannie nuHuUM «CiydailHbie COOBITHS W BEPOATHOCTH» CIYKUT OCHOBOM JUIst
dbopMUpOBaHUA TPEACTABICHUI O pacCHpeleieHUH BEpPOSTHOCTEH MEXIy 3HAYCHUSIMH
CIIy4aifHBIX BEJIMYUH, a TAKXKe dTa JIMHUS HEOOX0oauMa Kak 0asza IJs U3y4eHHs 3aKoHa OONBIINX
yucen — (pyHIaMEHTaJIbHOTO 3aKOHA, JEHCTBYIOMIETO B MPUPOJAEC U OOIIECTBE M HMMEIOIIETO
MareMatndeckyro  dopmanmsanuio. CaMm  3akOH  OOJBIIMX  YHCEN  MpeiaraeTcsi B
03HAKOMUTENLHOU (popMe ¢ MUHUMATBHBIM UCTIOIH30BAHUEM MAaTEMaTUYECKOT0 opMan3ma.

Tewmbl, CBsI3aHHBIE C HEMPEPHIBHBIMU CITyYailHBIMU BETMYMHAMHM, aKIIEHTUPYIOT BHUMaHUE
IIKOJTPHUKOB HAa ONMHWCAHWM W W3YYCHUW CIyYalHBIX SBJIEHUW C TOMOIIBIO HEMPEPHIBHBIX
dbyakumii. OCHOBHOE BHUMAHUE yJIESETCS TTOKA3aTeIbHOMY U HOPMAJIbHOMY PacCIpeCIICHH M,
Opy 3TOM TMPEANONaraeTcsi O3HAKOMHUTENbHOE U3yueHHE Marepuaia 0e3 JI0Ka3aTelbCTB
MPUMEHSIEMBIX (aKTOB.

MECTO KYPCA B YYEBHOM IIJIAHE
Ha wmsyuenue kypca «BeposiTHOCTh M CTaTHCTHKa» Ha 0a30BOM YpPOBHE OTBOAUTCS | dHac B
HEJIeII0 B TeUEHHE KaXA0ro rojia 00y4eHusi, Bcero 68 yueOHbIX 4acoB.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

[IpencraBienue NaHHBIX C MOMOIIbIO Tabmui U auarpamm. CpeaHee apudmernyeckoe,
MeAuaHa, HauOoJblliee W HaUMEHbIIee 3HAYEHUs, pa3Max, MAHUCIEePCUs U CTaHJApPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB.

CrnyualiHple 3KCIEpUMEHTHI (OMBITHI) M CIIy4ailHble COOBITHS. DJIEeMEHTAapHBIE COOBITHUS
(ucxonpl). BeposiTHOCTh ciydallHOTO COOBITHS. BIM30CTh 4acTOTHI M BEPOSTHOCTH COOBITHH.
Crny4aiiHble OIBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMH. BeposTHocTH cOOBITHI
B OIBITaX C PABHOBO3MO>KHBIMU 3JIEMEHTAPHBIMH COOBITHSIMHU.

Ornepanuu HaJl COOBITHSIMU: TEpecedeHue, 00bEINHEHUE, MPOTUBOIOJIOKHBIE COOBITHS.
Huarpammsl Ditniepa. Dopmyiia ca0KeHUsI BEPOATHOCTEN.

VYcnoBHas BEpOSITHOCTh. Y MHOXKEHUE BEPOSITHOCTEN. JlepeBO CiiydyallHOrO SKCIIEpUMEHTA.
®opmyna noJHOU BepoaTHOCTH. He3aBucuMbie COOBITHS.

Komb6unaropnoe npasmino ymHoxenus. [lepectanoBku u Qaxtopuan. Yucino coyeTaHui.
Tpeyronpauk [Tackans. @opmymna 6maoma HeroToHa.

bunapHbIii ciydaliHbIi ONBIT (MCIIBITAHKE), YCIIEX U HeyAada. He3aBucuUMblE UCIIBITAHUS.
Cepusi HE3aBUCHUMBIX HCHBITAaHUH A0 nepBoro ycmnexa. Cepusi HE3aBUCHUMBIX HCIBITAHUN
bepnymn.

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOcTe. Jluarpamma pacrpezeseHusl.
[Tpumepsl pacnpeeneHuii, B TOM YHCIIe, FEOMETPHUIEeCKOe 1 OMHOMHAIIBHOE.

11 KUIIACC

UucnoBble  XapaKTEPUCTUKHM  CIyYalHBIX BEJIIMYMH: MaTeMaTH4ECKOE  OKHMJAHHE,
JUCIIEPCHUS U CTAHIAPTHOE OTKJIOHEHHME. [IpruMepbl npuMeHeHnss MaTeEMaTHYECKOTO 0KUIAHMS, B
TOM YHCJIE€ B 3aJadyaXx M3 IOBCEJHEBHOM >XKM3HU. MareMaTHuecKkoe OXHJaHue OMHapHOI
CIy4yallHOM BEIWYMHBL. MaremMarudeckoe OXXKUIAHUE CYMMBbI  CIIy4alHBIX  BEJIMYUH.
MaremaTnueckoe 0XKHIaHUE U AUCTIEPCUS TEOMETPUYECKOT0 M OMHOMHAIIBHOTO pacHpeaeIeHUHN.

3aKkoH OONBIIMX YHMCET U €ro pojib B HaykKe, MpHpojie U obmecTBe. BoIOOpOoUHBI MeTON
UCCIIEI0OBAHUH.

[Ipumepsl HENPEPBIBHBIX CIyYalHbIX BeIWYMH. [IOHATHE O IUIOTHOCTH paclpeieseHHUs.
3ajmaun, TPUBOAALIME K HOpPMalbHOMY pacmpeaeineHuro. lloHstue o HOpMaabpHOM
pacnpeneeHun.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE Ppe3yJibTaThl OCBOEHHUS MpOrpamMMbl yuyeOHoro mnpenmera «MaTemaTHKa»
XapaKTEepPU3YIOTCA:

I'paxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW TMO3MIMU OOyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHAa POCCHIMCKOro OOIIEeCTBA, MPEACTABICHUEM O MAaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH, MpOIEayp TpakJaHCKOTro oOliecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCICTBOBATh C COIMATbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUH € UX (YHKIMAMU M Ha3HAUCHUEM.

IlaTpuoTnyeckoe BocIMTaHUE:

c(hOPMUPOBAHHOCTBHIO POCCUICKON TPayKIAHCKON MIESHTUYHOCTH, YBKEHHUS K MPOILLIOMY
U HAaCTOALIEMY pPOCCUHCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHICKHX MAaT€MaTUKOB M POCCHUHUCKOM MAaTEMAaTHYECKOW IIKOJIbI, K HCIOJb30BAHUIO ITUX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHMEM JIYXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoaa; c(hHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH>KEHUN HAyKU U JIEATEJIbHOCTBIO YYEHOT0; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOHYHBOTO OYyYIIErO.

JcTeTHYecKoe BOCIIUTAHHe:

ACTETUYECKUM  OTHOLIEHHWEM K  MHpPYy, BKJIIOYas OCTETUKY  MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIEeHUl; BOCIPHUMMYHMBOCTHIO K
MaTEMaTUYECKUM acCIEKTaM pa3JInYHbIX BUAOB UCKYCCTBA.

PDu3nyeckoe BOCIUTAHKE:

c(OpMUPOBAHHOCTBIO YMEHMSI TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 370POBBIO
(310poBOo€e mMHTaHUe, COATAHCUPOBAHHBIN PEXUM 3aHATUNH M OTIbIXa, pPeryispHas (usnueckas
AKTUBHOCTH); (PU3MUECKOI0 COBEPIIECHCTBOBAHHUSA, NPU 3aHATUAX CIIOPTUBHO-030POBUTEIHHON
JIEATEIBHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTU TPYAOIIOOUS; WHTEPECOM K pa3IMyHbIM
chepam npodhecCuOHATBFHON AESITeNTbHOCTH, CBSI3aHHBIM C MaTEeMaTHKON M €€ MpUIIOKEHUSIMHU,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BBHIOOP Oyayliei mpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUIO Ha MPOTSHKEHWU BCEH JKU3HU; TOTOBHOCTBIO K AaKTHBHOMY Y4YacTHIO B
PELIEHUHN IPAKTUYECKUX 3a]1a4 MaTEMaTHYECKON HAIIPABICHHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPhI, MOHUMAHHEM BIUSHUS COLMAIBHO-
DKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSHHME MPUPOJHOM U COLMAIBHOW Cpeabl, OCO3HAaHUEM
[I100aNbHOTO  XapakTepa JOKOJOTMYECKUX  MpoOiieM; OpUeHTalmuell Ha  INpUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHusl 3a7jad B 00JIacTU OKpYXKarouleil cpelpl, MiIaHUpOBaHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOILEN CPEJIBI.

IleHHOCTH HAYYHOI'O MO3HAHMSA:



C(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTH4ecKOW HAayKH Kak chepbl
YeJI0OBEUYECKON JESTEIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTEMaTHMKU M MAaTEMaTU4YECKOW KyJIbTYpPOM KaK CpPEACTBOM IIO3HAHUs
MHUPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYKD M HCCIEIOBATEIBCKYI JEATEIBHOCTh
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTo npeamera «MaremaTtrukay
XapaKTepU3yIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCMEUaMl,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCATbHLIMU — Pe2yNAMUSHbIMU
oelicmeusimu.

1) Vnusepcanvhvle noznasamensmsle oeticmeus, obecneuusaom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCO8 00y yalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;
npUMeHeHUe J102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

Bba3zoBble Jioruyeckue eiicTBUSA:

® BBIBISITH M XapaKTepU30BaTh CYIICCTBEHHbIC MPU3HAKU MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIICHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONpEACICHUSI MOHATHUMH;
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIsi 0000IIeHNUS
Y CpaBHEHUS, KPUTEPUH TIPOBOIUMOTO aHATIN3A;

® BOCIPHHHUMATH, (HOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKICHHUS: YTBEPAUTEIbHBIE U
OTpUIIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U OOIIHE; YCIOBHEIC,

® BBIABIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IMIPOTUBOPEUHS B (haKTax,
JAHHBIX, HAOMIOACHHUSX W YTBEPXKICHUSX; MpeaaraTb KPUTEPHH JUISl BBISBIICHHS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JlefaTh BBIBOJIBI C HCIOJH30BAaHMEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX M WHAYKTHBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

® TPOBOJUTH CAMOCTOSTENLHO JOKAa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKICHUH (TIpsSMBbIe
U OT TPOTUBHOTO), BBICTPAMBATh AapPryMEHTAIMIO, MPHUBOJUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBL;

e BbIOMpaTh cnocob pemieHHus y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
petieHusi, BEIOMpaTh HanOoJee MOIXOMSIINN ¢ yYETOM CaMOCTOSITEIbHO BBIJCICHHBIX
KpUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® CMONB30BaTh  BONPOCHI  KaK  MCCIENOBATENbCKUI  MHCTPYMEHT  IO3HAHUS;
dbopMynHUpoBaTh BOIPOCHI, PUKCUPYIOIINE TPOTHBOPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMO€ U JlaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO MO3HUIIHUIO,
MHEHHUE;

® TPOBOJIUTH CAMOCTOSITENIFHO CIUIAHUPOBAHHBIA HOKCIEPUMEHT, HCCIEOBaHUE TIO
YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBeKTa, SIBICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSMU, MPOIIECCAMHU;

® CcaMOCTOATENbHO (OpMyIHUpOBaTh OOOOMIEHMS U BBIBOABI 1O  pe3yiabTaTam
MpOBEAEHHOTO HAOTIOJCHMS, UCCIEAOBAaHUSA, OIEHUBATh JOCTOBEPHOCTh MOTYUEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;



® IIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOLIECCA, A TAKIKE BBIABUIaTh IIPEITOJIOKECHUS
0 €ro Pa3sBUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ unopmanmeii:

e BBUIBIATH AePUUIMTH HHPOPMALIUK, TaHHBIX, HEOOXOAUMBIX JJIsl OTBETa HA BOMPOC U
JUIsl pELIEHNUs 3a]1a4H;

e BpIOMpaTh HMHPOPMAIMIO W3 HCTOYHUKOB PA3IUYHBIX THUIIOB, AaHAJIU3UPOBATDH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBICHHUS];

® CTPYKTYpUpPOBaTh HMH(OpPMALUIO, MPEACTaBIATh €€ B pa3IMyHbIX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

® OILICHUBaThb HAJEKHOCTh MH(DOPMALMM 110 CaMOCTOSATENbHO C(HOPMYINPOBAHHBIM
KPUTEPHUSM.

2) Vnusepcanvnvle KOMMYyHUKAMUGHbIE Oelicmsus, 00ecneuusarom c@hopmuposanHoCcms

COYUATIbHBIX HABLIKOG 00YUAIOUUXCA.

O0menue:

e BOCIPUHMMAThH U (HOPMYJIMPOBATH CYKJEHHUS B COOTBETCTBUU C YCIOBUSIMHU U LEIAMU
OOLIEHUs; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOI TOYKY 3PEHHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEIICHUs 3a/1a4i, KOMMEHTUPOBATh
IIOJIyYEHHBIH PE3yJIbTaT;

e B X0JIe 00CYX/IEHUS 33J]aBaTh BOIPOCHI MO CYIIECTBY 0OCYKIaeMOM TeMBbI, POOIEMBI,
pemiaeMoil  3ajaud, BbBICKA3bIBaTh WJAEH, HAIEJIECHHbIE HAa IIOUCK pPELIEHUs;
COMOCTABJIAITh CBOU CYKIEHHS C CYXACHHUAMHU JPYIMX YYaCTHHUKOB JHAJIOra,
OoOHapyKUBaTh pa3IMuue U CXOJCTBO MO3ULUI; B KOPPEKTHOH (opme GopMyIHpOBaTh
pa3HOrIacHsi, CBOM BO3PAKEHUS;

® [IPEACTaBIATH PE3yJbTaThl PEIUIEHUS 3a7aud, YKCIIEPUMEHTA, UCCIEIOBAHUS, TPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS ¢ Y4ETOM 3a7ay Ipe3eHTAlUuH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

e [IOHMMaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHAMBHUIYAIbHOH pabOTHI
OpU pelleHnH Y4eOHbIX 3ajay; MPUHUMATh LEelIb COBMECTHOW JESTENbHOCTH,
IUIAaHUPOBaTh OPraHM3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHIbl PadoT,
JIOTOBAapHUBAaThCs, OOCYXKJaTh IpOLIECC M pe3ylnbTaT padoThl; 0000IIaTh MHEHUs
HECKOJBKHX JIOJIEH;

® y4acTBOBAaTh B IPYIIOBBIX Popmax paboThl (00CyX1eHUsI, 0OMEH MHEHUMN, «MO3TOBBIE
HITYPMbI» W WHBIE); BBINOJHATH CBOIO 4YacTb pabOThl UM KOOPAMHHUPOBATH CBOU
JNEeNCTBUS C IPYTMMH YWIEHAMHU KOMaH/bl; OLIEHUBATh KaueCTBO CBOETO BKJIaJia B 00U
HPOAYKT 110 KPUTEPUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUSL.

3) Yuusepcanvuvie pecynamusnsie oeticmeus, obecneuusaiom hopmuposanue cmolci08bix

YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranusanus:

COCTaBJIATh IUIAH, aJITOPUTM pElIeHHs 3a/aud, BBIOMpATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI pEUIeHUH ¢ y4ETOM HOBOM MH(OpMALIUK.

CaMOKOHTPOJIb:



e BIAJCTh HAaBBIKAMM I103HABAaTEIbHONW pedieKcuH Kak OCO3HAHUS COBEPIIAEMBIX
JNEHUCTBUII M MBICIUTENBHBIX IPOLIECCOB, HX PE3yNbTAaTOB; BJIAJAETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoLecca M pe3yibTaTa pPELICHUS MaTeMaTHYeCKON
3a/1a4i;

® MpeABUAETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPH PELICHUH 33Jaud, BHOCHUTD
KOPPEKTUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX, HAMICHHBIX
OIINOOK, BBISIBICHHBIX TPYTHOCTEH;

® OIEHUBaTh COOTBETCTBHE pe3ylbTaTa LEIM U YCIOBUSAM, OOBSCHATH HPUUYUHBI
JOCTHIKEHUSI WM HEIOCTHXKEHUS Pe3yJNbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIHOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

Uurarh U CTPOUTH TAOIUILIBI U TUATPAMMBI.

OnepupoBaTh MOHATUSMH: cpenHee apudmerHdeckoe, MenuaHa, HauOoIbIIee,
HalMEHbIIIee 3HaUE€HUE, pa3Max MacCUBa YUCIIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSAMH: CIy4alHbBIM SKCIIEPUMEHT (OMBIT) M Cly4ailHOe COOBITHE,
AIIEMEHTAPHOE COOBITHE (DIIEMEHTAPHBIN MCXOJ) CIYYalHOTO OIBITA; HAXOJIUTh BEPOSITHOCTU B
OTBITaX C PABHOBO3MOXKHBIMH CIIyYailHBIMH COOBITHUSIMHU, HaXOAUTh M CPAaBHUBATH BEPOATHOCTH
COOBITUI B U3YYEHHBIX CIYy4alHBIX 3KCIIEPUMEHTAX.

Haxonute 1 GopMynupoBaTh COOBITHS: NepeceueHre U 00beANHEHHE JTaHHBIX COOBITHH,
coObITHE, MPOTHBOIOIOKHOE JaHHOMY COOBITHIO; IOJIb30BAaThCS JUarpaMmamu Oilnepa u
(bopMyII0ii cl10KeHUsI BEPOATHOCTEN MPH PEIICHUH 3a/1au.

OnepupoBaTh MOHATHSIMHU: YCIOBHAs BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS; HAXOAUTh
BEPOATHOCTH C IOMOUIBIO IIPAaBUJIa YMHOKEHHS, C IIOMOILBIO JIEPEBA CIy4alHOTO OIBITA.

[TprMeHsTh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MPU PELLICHUH 33/1a4.

OnepupoBaTh MOHATUSIMM: HCIBITAHUE, HE3aBUCHMBIE HCIBITaHUS, CEPUS HCIBITAHUM,
ycrex M HeyAaya; HaXxOJUTh BEPOSTHOCTH COOBITUH B CEpUHM HE3aBUCHUMBIX HCIBITAaHWH 10
NEPBOTO yclexa; HaXOAUTh BEPOSTHOCTH COOBITUI B cepuu UCTIbITaHu# beprysu.

OnepupoBaTb MOHATHSAMM: Cilyd4ailHass BEIWYMHA, paCHpEleNeHUe BEpOSTHOCTEH,
JyarpaMma pacrpeieeHus.

11 KUIIACC

CpaBHMBaTh BEPOSITHOCTH 3HAYECHHM CIy4YallHON BEJIMYHMHBI IO PACHPENEICHUIO WU C
MTOMOILBIO AUArpaMM.

OnepupoBaTb NOHATHEM MaTEMAaTUYECKOTO OKUJAHUS; IPUBOAUTH IPUMEPHI, Kak
IIPUMEHSAETCS MAaTEeMAaTUYECKOE OXUAAHUE CIIy4alHOW BEJIMYMHBI HAaXOAUTh MaTEMaTU4YECKOe
OKHJaHHE 110 JAHHOMY PACIIPENEICHUIO.

HmeTs mpeacTaBieHue o 3aK0He OOJIbIINX YHCEN.

MMeTs npencTaBiaeHue O HOPMAJIbHOM PaCIpENCIICHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

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

CrnyyaiiHble ONBITHI U CITyyaiiHble COOBITHS,

OIIBITBI C pAaBHOBO3MOXHBIMU
QJICMCHTAPHbIMH UCXOdaMU

Orneparuu HaJy COOBITUSIMU, CIIOKEHUE
BEPOSATHOCTEMN

VYciioBHasI BEpOSATHOCTD, JEPEBO
CIIy4aifHOT'O OIbITa, (hopMyIia MoJTHON
BEPOSITHOCTH M HE3aBUCUMOCTh COOBITUI

OJIEMEHTHI KOM6I/IHaTOpI/IKI/I

Cepuu 1ocie10BaTeNbHbIX UCTIBITAHUN

CrnyyaiiHble BeIMYMHBI U PACIIpeieNICHHs

o ~N o o

O0001IeHne 1 cucTeMaTU3aINs 3HAHUI

oo w b~

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 MaremaTuyecKoe OKHUIaHUE CIy4aiHOM 4
BEJTMYHUHBI
5 HHCHePCHfI U CTaHJIAPTHOE OTKIIOHCHHE 4 1
CIIy4aiiHOM BEIMYMHBI
3 3aK0H OOJIBIINX YHCET 3 1
4 HenpepriBHbIe CllydaiiHbIe BETUYHMHBI 5
(pacripenerneHus)
5 HopwmanbHoe pacnipenenenus 2 1
5 [ToBTOpEHuUe, 06o6meHI:Ie u 19 5
CUCTeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

Tema ypoka

HpeI[CTaBJIeHI/Ie JaHHBIX C IIOMOIIBIO Ta6HI/ILI n
JuarpaMmm

Bcero

10 KJIACC

KoaunuecTBO 4acoB

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jara

HU3YyYCHUA

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Cpennee apudmeTnueckoe, MeIuaHa, HanOoJIbIIee U
HavMEHbLIee 3HAYCHU, pa3Max, JUCIIepcus,
CTaHJAPTHOE OTKJIOHEHHE YHCIOBBIX HAOOpPOB

Cpennee apudmeTnueckoe, MeIuaHa, HanOoJIbIIIee U
HaMMEHbBIIICE 3HAUYCHUS, pa3Max, TUCTICPCHS,
CTaHJAPTHOE OTKJIOHEHHE YHCIOBBIX HAOOpPOB
Cpennee apudmeTnueckoe, MeIuaHa, HanOOIbIIEE U
HauMEHbIIIee 3HaYCHHs, pa3Max, JUCTIepCus,
CTaH/JapTHOE OTKJIIOHEHHE YHCIOBBIX HAOOPOB

CrnyyaliHble SKCIIEPUMEHTBHI (OTBITHI) U CIIydyaliHbIe
COOBITHSL. DNIEeMEHTapHBIE COOBITHSI (MCXOIbI)

BepositHOoCTh citywaitHoro coObiTusi. BepositHocTH
COOBITHI B OIIBITAX C PABHOBO3MOXHBIMU
3JIEeMEHTapHBIMU COOBITUSIMU

BepositHOCTE citydaiiHoro coObiTus. [IpakTrdeckas
pabora

Omneparnyu HajJ COOBITUSIMU: TTEPECEUEHUE,
00BbeTMHEHHE COOBITHH, TPOTUBOMOJIOKHbBIE
coObITHs. [Inarpammsl Ditnepa




Omnepanyu HajJ COOBITUSIME: TIEPECEUCHUE,

9 00beTMHEeHNE COOBITHM, TPOTUBOIIOIOKHBIE 1
coObITus. JlnarpaMmel Diinepa

10  ®opmyia ClOKESHHS BEPOSTHOCTEH 1

1 VYcnoBHas BEPOSITHOCTh. Y MHOXKEHUE BEPOSITHOCTEM. 1
JepeBo ciy4aiiHOro 3KCepuMeHTa

12 VYcnoBHAsA BEPOATHOCTh. Y MHOKEHHE BEPOSTHOCTEM. 1
JepeBo ciiy4aiiHOTO SKCIIEpPUMEHTa

13 VYcnoBHAsA BEPOATHOCTh. Y MHOKEHHUE BEPOSTHOCTEM. 1
JlepeBo cny4ailHOTrO SKCIIEpUMEHTA

14 ®dopmyna NoJTHONU BEPOATHOCTH

15 ®dopmyra MoJHON BEPOATHOCTH

16 ®dopmyna noJaHoU BepoaTHOCTH. HezaBrcumblie 1
COOBITUS

17 KourtpoabHas pabora 1

18 | KomOuHaTtopHOE MPaBUIO YMHOXKEHUS 1

19 | IlepecranoBku u (hakTopuan 1

20  Ywucno coueranuit 1

21 Tpeyronasauk [Tackans. @opmyna 6unoma HeroToHa 1
buHapHbIii ciiydaliHbIi ONBIT (MCHIBITAaHUE), YCIIEX U

22 Heynada. HezaBucumele ucnsitanus. Cepust 1
HE3aBUCHMBIX UCIIBITAHUH /IO TIEPBOTO ycrexa

23 | Cepwust HE3aBUCUMBIX UCTIBITAaHUN bepHymm 1

24 Cepus He3aBUCHMBIX McbITaHUN. [IpakTHueckas 1
paboTa c UCIOIB30BaHUEM DJIEKTPOHHBIX TaOIHIL

25 | CnydvaifHas BeTUYHHA

26  Pacmpenenenue BepositHocTel. J[narpamma 1




pacrpeaenaeHus

27 CymMa 1 pou3BeICHUE CITy9alHbIX BETHUNH
28  CymMma u mpou3Be/ieHHE CITy4aifHbIX BEJTHUYNH 1
29 [IpuMepsl pactipeiesIeHHi, B TOM 4HUCIIe 1
TEOMETPHYECKOE U ONHOMHATILHOE
30 [Ipumepsl pactipesiesieHuid, B TOM YKCIIe 1
TreOMETPUYECKOE U OMHOMHAIBHOE
31 | IloBropenwme, 0000IICHUE U CUCTEMATH3AINS 3HAHUI 1
32 [ToBTOpEHKE, 000OIICHUE U CUCTEMAaTHU3aIIMs 3HAHUH 1
33 | Hroroast KOHTpOJIbHAsS paboTa 1
34 [ToBTOpEHKE, 000OIICHUE U CUCTEMAaTHU3aIIMs 3HAHUH 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




n/n

HOYPOYHOE IINTAHUPOBAHUE

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

11 KIIACC

IIpakTHYeckue
padoTshI

Jlara
U3YYeHUS

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[ToBTOpenue, 0600IICHNE, CHCTEMATH3AIUS
3HaHud. Ciy4aiiHble OIBITHI U BEPOSITHOCTU
Clly4aiHbIX coObITHI. Cepun HE3aBUCUMBIX
WCTIBITAHUI

[ToBTOpenue, 0600IICHNE, CHCTEMATH3AIUS
3HaHud. Ciy4aiiHble OIBITHI U BEPOSITHOCTU
Clly4aiHbIX coObITHI. Cepun HE3aBUCUMBIX
WCTIBITAHU I

[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHui. Ciy4aiiHble OBITH M BEPOSITHOCTH
clly4aiiHbIX coObITHH. Cepun HE3aBUCUMBIX
WCTIBITAHU I

[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHuil. Ciy4yaiiHble ONBITHI U BEPOSTHOCTH
ciydaiHbIX coObITHI. Cepun HE3aBUCUMBIX
WCTIBITAHUHT

HpI/IMepLI MNPUMCHCHUS MATEMATUYICCKOT'O
OXXHOaHUA (CTanOBaHI/IG, J'IOTCpGSI)

Marematnueckoe 0KHJAaHuEe CYMMBbI
CIIy4YailHbIX BEJIMYHH

Maremarnueckoe oXUIaHUE




T€OMETPUUYECKOTO ¥ ONHOMHATILHOTO
pacrpeeneHuit

MareMaTH4ecKoe OXKHIaH1Ie

8 T€OMETPUUYECKOTO ¥ ONHOMHATILHOTO
pacrpeeneHuin

9 Jucnepcusi U cTaHgapTHOE OTKJIOHEHUE

10 Jlucriepcust M CTaHIAPTHOE OTKIIOHCHUE

1 Jluciepcuu reoMeTpu4YeCcKoro u
OMHOMHAJIBHOTO pacIpe/IeICHuUs

12 [TpakTrueckast paboTa ¢ UCIOJIb30BAHUEM
ANEKTPOHHBIX TaOJIHIIL

13 3akoH OoNbIIHX Yrcel. BRIOOPOUYHBI METO T
HCCIICIOBAHUI

14 3akoH OonpIHX ynced. BeIOOpOUHBI METOT
HCCIIEIOBAHU I

15 [TpakTrdeckast paboTa ¢ UCMOIB30BaHUEM
ANEKTPOHHBIX TAOJIHIIL

16 Hroroas xoHTpoabHas pabora
[Tprmepsl HEMTPEPHIBHBIX CIyYalHBIX

17 Benn4ruH. OYHKINS IJIOTHOCTH
pacnpenenenus. PaBHomepHoe
pacrpeiesieHle U €ro CBOMCTBA
[Ipumepbl HEPEPHIBHBIX CITYYaHBIX

18 Benn4rH. OYHKINS IJIOTHOCTH
pacnpenenenus. PaBHomepHoe
pacmpesienieHue 1 ero CBOMCTBA

19 3amaun, IPUBOIAIINE K HOPMAILHOMY

pacnpenenennto. PyHKIMS INIOTHOCTU U




CBOWCTBA HOPMAJIBHOT'O PACIIPEIEIICHUS

20

21

[TpakTrdeckas padoTa ¢ HCIOJIb30BAHUEM
ANEKTPOHHBIX TAOJIHII

[ToBTOpEHME, 000OIIEHUE U CUCTEMATH3AIIHS
sgagui. OnucarenpHast CTATUCTUKA

22

[ToBTOpeHUE, 06001IEHNE U CHCTEMATH3aIUS
sgaHui. OnmcareinbHasi CTATUCTUKA

23

24

25

26

27

[ToBTOpenue, 0000IIEHNE U CUCTEMaTH3aLHS
3HaHUU. OIBITHI C PABHOBO3MOKHBIMU
3JIEMEHTapPHBIMU COOBITUSMHU

[ToBTOpEHME, 000OIICHUE U CUCTEMATHU3 AL
3HaHU#. OTBITHI C PABHOBO3MOKHBIMU
3JIEMEHTapPHBIMU COOBITUSMH

[ToBTOpeHnue, 0600IIEHNE U CUCTEMATH3AITUS
3HaHuil. Beruucienue BeposTHOCTEH
COOBITHI ¢ MpUMEHEHHEM (popMya U
rpaduuecKux MeToJI0B (KOOpIUHATHAs
npsimMasi, IEpEBO, AUarpaMma Juiepa)
[ToBTOpeHnue, 0600IIEHNE U CUCTEMATH3AITUS
3HaHuil. Beruucienue BeposTHOCTEH
COOBITHI ¢ MpUMEHEHHEM (popMya U
rpaduUecKux METOJI0B (KOOpAUHATHAS
npsimasi, IEPEBO, AUarpaMma Juiepa)

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
3HaHuil. Beruuciienue BeposTHOCTEH
COOBITHI ¢ MpUMEHEHHEM (popMya 1
rpaduuecKux MeToJI0B (KOOpIUHATHAS
npsimMasi, IEPEBO, AUarpaMma Juiepa)




28

29

[ToBTOpeHUe, 06001IEHNE U CHCTEMATH3aIUs
3HaHUU. BeruncieHue BepoATHOCTEN
coObITHH ¢ TprUMeHeHueM hopMyIT U
rpaduyecKux METO0B (KOOpAUHATHAS
npsimMasi, IepeBo, AuarpamMma Diinepa)
[ToBTOpEeHUE, 06001IEHNE U CHCTEMATH3aIUs
3HaHui. CiydaiiHble BEJTMYMHBI U
pacnpeseneHus

30

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
3HaHuil. CiyyaliHble BETMYUHBI U
pacnpezeneHus

31

32

33

[ToBTOpEHME, 0000IIEHNE U CUCTEMATH3 AL
3Hafgui. MaTteMaTudecKoe OKUIaHue
CIIy4alHOM BEIIMYHHBI

[ToBTOpenue, 0000IIeHNE U CUCTEMaTH3aIHS
3HaHUU. MaTemMaTH4ecKkoe OKUJaHue
CIIy4alHOM BEITMYHUHBI

Hrorosas KOHTPOJIbHAA pa60Ta

34

[ToBTOpeHnue, 0600IIEHNE U CUCTEMATH3AITUS
3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA

* Maremaruka: anreOpa U Hayajla MAaTEeMaTUYECKOTO aHallu3a, reoMeTpus. Airedpa u
Hayajia MaTeMaTudeckoro anannsa, 10-11 ximaccel/ Anmumos 11.A., Komsrun F0.M., Tkauesa

M.B. u apyrue, AknnonepHoe oomectBo «M3narensctBo «IIpocBenienne»

* Maremaruka: anreOpa U Hadajla MAaTEMaTUYECKOT0 aHaln3a, reomeTpus. ['eomerpus, 10-
11 xnacesl/ Atanacsan JI.C., byry3os B.®., Kagomues C.b. u apyrue, AkunonepHoe

obmectBo «M3aatenbpcTBO «IIpocBemieHue



