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¢ (enepalbHBIM TOCYAAapCTBEHHBIM OOpPa30BaTENbHBIM CTAaHAAPTOM CPEIHEro  OOIIero
oOpa3oBaHus (yTBEp)KIEH IpPHUKa30M MHHHUCTEpCTBA o0Opa3oBaHHMs M Hayku Poccuiickoit
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«Matemaruka: anreOpa W Hayajla MaTeMaTHYECKOTo aHaln3a, reoMeTpus. Anrebpa W Hauyana
MaTeMaTh4deckoro anamuzay. 10 kmacc. : yuel. ais o0meoOpa3oBaT. opraHu3anuii : 0a30BBIA U
yriy6n. yposuu / FO. M. Komsrun, M. B. Tkauésa, H. E. ®&noposa u np. — 8-e uzn. — M. :
ITpocsemenue, 2020.

«Matemaruka: anredpa W Hayajla MaTeMaTHYECKOro aHaiu3a, reoMerpus. Anrebpa W Haudana
MaTeMaTh4ecKoro ananusay. 11 kimacc. : yue0. mis obmeoOpa3oBaT. opraHu3anuii : 0a30BBIA U
yriy6n. yposuu / FO. M. Komsirun, M. B. Tkauésa, H. E. ®&nopoa u np. — 8-e u3n. — M. :
ITpocsemenue, 2020.

«Maremaruka: anreOpa W Hayaja MaTeMaTHYECKOTO aHaiau3a, reomerpus. ['eomerpus. 10-11
KJaccel : y4eb. s obmieoOpasoBar. opraHuzanuii : 6a3oBeii u yray6n. ypoau / JI. C.
AranacsH u 1p.— 9-e u3a. M. : [Ipocsemenue, 2021.



MOSCHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa U Hayajga MaTeMaTHYECKOTO
aHanm3a» 0azoBoro ypoBHs i oOydaroruxcst 10 —11 kmaccoB paspaborana Ha
ocHoBe denepanbHOro TOCyIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C VYYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPENABABISIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, W TPAJHULHA POCCHICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 0OECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0Opa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIbTYPHOTO, TMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIUXCS.

Pabouas mporpamma ydebHoro kypca «l'eomerpusi» 0a30BOTO YPOBHSI IS
oOyuaromuxcst 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1apCTBEHHOI'O0 00pa30BaTEbHOrO CTaHAApTa CPEAHEro oOuiero oopasoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWM, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAJUIUNA POCCUUCKOTO 0Opa3oBaHUSI.
Peanuzanmsi mporpaMMbl 00ecIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHITHSIMH,
COCTaBISIIOLIMMH OCHOBY JJISi CAaMOpPa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHUS,
[[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO PAa3BUTHUSA
JUIHOCTH 00yYarOIINXCS.

PabGouass mnporpamma yueOHOro Kypca «BeposSTHOCTH U CTaTUCTHKa»
0a3zoBoro ypoBHs s oOydaromuxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepaabHOTO TOCYIApCTBEHHOTO  00pa30BaTENLHOIO CTaHAApPTa CPEIHETO
oOmero oOpa3oBaHus, C Yy4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
MPEABABISIEMBIX K MaTEMaTUYECKOMY OOpPa30BaHUIO, U TPAIULIUNA POCCHICKOTO
oOpazoBanus. Peanmmzaiusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHUE KITFOUEBBIMU
KOMITETCHIIUSIMH, COCTABIISIOIIMMH OCHOBY JUISI CAaMOPa3BUTHS M HETPEPHIBHOTO
oOpa3oBaHus, 1EITOCTHOCTh OOMICKYJIbTYPHOTO, JIUWYHOCTHOTO U TO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0yUYaIOIIUXCS

HEJIM NT3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayajsa MaTeMaTHUYECKOTO aHaln3a» SIBJISETCS OJHUM W3
HanOoJiee 3HAYMMBIX B MPOTPAMME CTapIIEH IIKOJBI, MOCKOJBKY, C OJIHON
CTOPOHBI, OH OOECMEeYMBAET HWHCTPYMEHTAJIbHYIO 0a3zy JUisi HM3y4eHHs] BcCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C APYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
aOCTpaKTHOE MBIIUICHUE Yy4Yalluxcsi Ha YpOBHE, HEOOXOAUMOM [l OCBOCHMS
KypcoB HH(OPMATHUKH, OOIIECTBO3HAHMS, HMCTOPUU, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca Y4Yalluecs OBJAJEBAlOT YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOU
HAyKH, KOTopas (popmMyIupyeT CBOU JOCTHXKEHUS B MaTeMaTHUECKOU GopMe.



Kypc anrebpsl 1 Hayasl MaTeMaTHYECKOTO aHAIM3a 3aKJIabIBACT OCHOBY AJIS
YCIICITHOTO OBJIAJCHUS 3aKOHAMHU (U3UKH, XUMUHU, OHOJOTHUH, TMOHUMAHUSI
OCHOBHBIX TEHJICHIUWA SKOHOMUKH U OOILIECTBEHHOW JKM3HH, IO3BOJISIET
OPUEHTHPOBATHCSI B COBPEMEHHBIX LIU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOJIb30BAaTh UX B MOBCEAHEBHOM >KM3HU. B TOke Bpems oBlaieHue
aOCTpaKTHBIMH M JIOTHYECKHM CTPOTMMHM MATEMATHUYECKUMHU KOHCTPYKLMSIMHU
pa3BUBaET YMEHHE HAXOJHUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH
YTBEPKACHMSI, UCIIOJIb30BATh 0000IIEHNE U KOHKPETH3aLUI0, abCTparupoBaHue U
aHaJIOTHI0, OPMUPYET KPEATUBHOE M KPUTHUECKOE MbIIIIEHHE. B xo1e n3ydenus
anreOppl W HayaJl MaTEeMaTHYEeCKOro aHaliu3a B CTapllied IIKOJE Yydaluecs
MOJIYYalOT HOBBIM OMNBIT pEIIEHUs MNPUKIAAHBIX 3aJlad, CaMOCTOSATEIbLHOIO
NOCTPOEHUSI MAaTEMaTUYECKUX MOJIEJIEH peaNbHbIX CUTYyalluil M HHTEpIpEeTaluu
NOJIYYCHHBIX ~ pPEUICHUM, 3HAKOMATCA C  IOPUMEPAMM  MaTEMaTHYECKHX
3aKOHOMEPHOCTEM B MPHUpPOJE, HAYKE M B MCKYCCTBE, C BBLAAIOLIUMUCS
MaTEMaTUYECKUMH OTKPBITUSIMHU U UX aBTOpPaMH.

Kypc oOnagaeT 3HAYMTEIbHBIM BOCHUTATENIBHBIM IMOTEHUMAJIOM, KOTOPBIHA
peanusyercsl Kak depe3 y4eOHBIM Marepuall, CoCOOCTBYIOMIMI (POPMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHUS, TaK W 4Yepe3 CHeUUPUKYy YIEeOHOM IesTeNIbHOCTH,
TpeOyroren CaMOCTOSITEIILHOCTH, aKKypaTHOCTH, IIPOJIOJKATEIbHOM
KOHLIEHTpAllMi BHUMaHUS U OTBETCTBEHHOCTH 32 MOJYYEHHBIN pe3ynbTar.

B ocHoBe MeTonuku OOydeHHs] anredpe W HavajlaM MaTeMaTH4eCKOro
aHaJln3a JISKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEeHHUS.

Crpykrypa Kypca «Anredpa 1 Hayajla MaTeMaTHUYEeCKOTO aHaIN3a» BKIIIOYAET
CIIEIYIOLIUE COJEPKATEIbHO-METOANYECKUE JIMHUNA: «YHcna M BBIYHUCICHUSY,
«Dynkuuu  u - rpadpuku», «YpaBHEHUsT U HepaBeHCTBa», «Hauana
MaTEeMaTUYeCKOro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE
COJIEPKATEIIbHO-METOIMYECKUE JIMHUM W3Y4arOTCsd Ha NPOTSHKEHUH JBYX JIET
oOyuyeHusl B CTapllueil IIKoJie, €CTECTBEHHO JOMOJHSSA IpYT Apyra M MOCTENEHHO
HACBHIIIAsICh HOBBIMH TeMaMH M  pazaenamu. JlaHHBII Kypc  sBisieTcs
WHTETPATUBHBIM, TOCKOJIbKY OOBEOUHSET B ce0e CoJepKaHhe HECKOJIbKHUX
MaTEMaTUYECKUX AUCIUIUIMH: aire0pa, TPUrOHOMETPHUSI, MAaTEeMaTUUYECKUIN aHaAIN3,
Teopusi MHOXkecTB U JAp. [lo Mepe Toro kak ywariuecs OBIafeBalOT BcE Oosee
MIMPOKUM MATEMaTUYECKUM aIlllapaToM, y HUX MOCJIeI0BaTeNIbHO (popmupyeTcs u
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHYECKyI0 MOJENb peallbHON
CUTyallud, IpPHUMEHATb 3HAHUSA, IOJIyYEHHblE B Kypce «Anredpa M Hayana
MaTEeMaTHYECKOTO aHaIM3ay, ISl PELIEHUS] CaMOCTOSTENBHO CHOPMYITHPOBAHHON
MaTEeMaTUYECKOM 3aJ1a4uH, a 3aTEM UHTEPIPETUPOBATH MOJYyYEHHBIN pe3yJbTaT.

CopepxxarenpHO-MeTOAMYECKas JMHUA «YUucna U BBIYMCICHHS» 3aBEPLIACT
(opMHpPOBaHNE HABBIKOB MCIOJIb30BAaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO



HAa4yaTO B OCHOBHOW MIKoJie. B crapmeil mikone oco0oe BHUMAaHHUE YAEISETCS
(GOpMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIMX B CceOs
UCIIONb30BAaHUE PA3IMYHBIX (OpPM 3amucu JEHCTBUTENBHOTO YHCIA, yMEHHE
pallMOHAJIBHO BBINOJHATE JEHCTBHA C HUMH, JenaTb IPUKUIKY, OLICHUBATH
pesynbrar. OOyyarouiyecs: NOJy4YaroT HABBIKM NPUOIMKEHHBIX BBIYMCICHU,
BBITIOJIHCHUS JICWCTBHM C 4YWCIaMH, 3allMCAaHHBIMA B CTaHIapTHOU (opme,
VCIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIOBBIX BBIPAKCHUM.

JInausa «YpaBHEHUS M HEPABEHCTBA» PEAIU3YETCS Ha IPOTSHKEHUU BCETO
oOyueHusi B CTaplield IIKOJE, IOCKOJIbKY B KaXJOM pazJiele MpOorpaMMbl
IPEIyCMOTPEHO pEIICHHE COOTBETCTBYIOLIMX 3aj1ad. OOydaromuecs OBIIAJEBAIOT
Pa3IMYHBIMA METOJAMHU PEIICHHS LEJbIX, PAalMOHAIBHBIX, HWPPAlUOHAIbHBIX,
MOKA3aTeNIbHbIX, JIOTApU(PMHUYECKUX UM  TPUTOHOMETPUYECKHX  YpABHEHUH,
HEPABEHCTB U UX cucTeM. [loirydeHHbIe yMEHUs UCTIOJIB3YIOTCS IIPU UCCIIEA0BAaHUN
(GYHKIMI ¢ NOMOUIbIO MPOU3BOJHON, PEIICHUU MPUKIAAHBIX 3a/Jad W 3a/1ad Ha
HaxXOXXJEHUE HauOONBIIMX W HAUMEHbIIMX 3HaueHud (QyHkouu. JlanHas
collepKaTellbHasl JIMHHUS BKJIIOYaeT B ce0s Takke (QOpMUpPOBaHUE YMEHUI
BBINIOJIHATh Pacy€Thl MO (opmyrnam, MNpeoOpa3oBaHUs UENbIX, pPalUOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKECHMM, a TaKXKe BBIPAXKECHUH,
COJEpKalMX CTENEeHUu U JiorapudMmbl. braronaps u3ydeHHIO anredpanyeckoro
Marepuajia  MPOUCXOAWT  JAJbHEWIEEe  Pa3BUTHE  AJITOPUTMHYECKOTO U
a0CTPAaKTHOIO MBIIIEHUST Yy4aluxcs, (OPMHUPYIOTCS HaBbIKU JIE€TyKTUBHBIX
paccyxaeHudd, paboOTl €  CHUMBOJbHBIMU  (QopMamu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEH M 3aBHUCHMOCTEH B BHJIE€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT 3(QQPEKTUBHbIE HWHCTPYMEHTBI JJIsl PELICHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HAIJISIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopepxxarenpHo-MeTOoIMYecKass JUHUS «DYyHKIUM U TpaduKu» TECHO
IIEPEIIETACTCs C APYTUMH JIMHUSMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICIIE 3a1aET
MOCJIEN0BATENBHOCTD W3y4YCHUS Marepuaa. N3yuenne CTEIEHHOM,
MOKa3aTeJIbHOM, JTorapu(PMUUECKON 1 TPUTOHOMETPUUECKUX (PYHKIIUH, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS peuIeHus 3ajad U3 APYruX y4yeOHBIX
IIPEAMETOB U PEAJIbHOM KU3HU TECHO CBA3AHO KAK C MATEMATUYECKUM AHAIU30M,
TaK W C pElIeHHEeM ypaBHEHUN M HepaBeHCTB. [Ipu 3TOM OonblIOe BHUMAaHHE
yaensercss GOPMUPOBAHUIO YMEHHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIMYMHAMHU, MCCIEAOBATH IOJYYEHHbIE (PYHKIUH, CTPOUTh HX
rpaduku. MaTtepuai 3Toi co/iepKaTeIbHON JIMHUM HaIleJIeH Ha Pa3BUTHE YMEHUI
M HaBBIKOB, IIO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTHM MEXIYy BEJIMYMHAMHU B
pa3nuuHOi (dopMe: aHATUTHUECKOH, rpaduyeckoil u cioBecHo. Ero msydenue



CIIOCOOCTBYET Pa3BUTHIO QJITOPUTMUYCCKOTO MBINIICHHUS, CIHOCOOHOCTH K
00O0OIICHUIO M KOHKPETU3AllMH, UCTIOIb30BAHUIO aHAIOTHH.

CopnepxxarenpHast nuHus «Hadama MareMaTwdeckoro aHaim3ay TMO3BOJSIET
CYIIECTBEHHO PACHIMPUTh KPYr KaK MaTeMaTUYeCKUX, TaK W MPHUKIAJHBIX 3a/1ad,
JOCTYIHBIX OOYYArOIIMMCSI, Y KOTOPBIX MOSBIISETCS BO3MOXHOCTh UCCIIEIOBATh U
CTpOUTHh TpauKu (GYHKIUH, ONpPEHSITh WX HAWOOJBIINE W HaWMCHBIIHC
3HAYCHUS, BBIYHMCIATH IUIOMIAAW (GUTYP U OOBEMBI T, HAXOIUTh CKOPOCTH M
yCKOpeHHusi TiporieccoB. JlaHHash conepikareibHas JIMHUS OTKPHIBACT HOBBIC
BO3MOXXHOCTH TIOCTPOSHHUS MaTeMaTHYeCKHX MOJENeH peaabHBIX CHUTYalluH,
HAXOXJICHUS HAWIYYIIEro PEIICHUS B MPHKJIATHBIX, B TOM YHCIE COIHAILHO-
HIKOHOMHUYECKHUX, 3aJadyax. 3HAKOMCTBO C OCHOBAaMH MaT€MaTHYECKOTO aHajIn3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (hOPMaAJIBLHO-JIOTUYECKOTO U KPEATUBHOIO
MBIIUICHUS, (OPMHUPOBAHUIO YMECHHHA pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKe U HcKyccTBe. OOydarommecs y3HAIOT O
BBIIAIOININXCS pe3yJbTaTaX, IMOJIYYCHHBIX B XOJE Pa3BUTHSI MaTEeMaTHKH Kak
HAyKH, U UX aBTOpax.

ConeprkaTebHO-MeToInYeCKast JIMHUSA «MHOXECTBA M JIOTHKa» B OCHOBHOM
MOCBSINIEHA  JIEMEHTAM  TCOPHUM  MHOXECTB.  T€0peTHKO-MHOKECTBEHHBIC
NIPEJICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHON MaTeMaTHKH W TpeJjIararoT
HanOoJIee YHUBEPCATbHBIN S3bIK, O0BEAMHSIONIMNA BCE pa3zie/ibl MATEMATUKH U e€
NPHUJIOKEHUH, OHU CBS3BIBAIOT pa3HbIC MAaTeMAaTHYSCKUE AWCIMILIUHBI B €IUHOC
nenoe. [loaToMy Ba)KHO JaTh BO3MOYKHOCTH IMKOJBHHKY TOHHMATh TEOPETHKO-
MHOKECTBEHHBI SI3bIK COBPEMCHHONW MAaTEMAaTHKH M HCIOJB30BaTh €ro s
BBIPQKCHUS CBOUX MBICIICH.

B kypce «Anrebpa m Havama MaTeMaTHYECKOTO aHaM3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBBI MaTEMaTHYECKOTO MOJCIHPOBAHHUS, KOTOpPbIC IPHU3BAHBI
copMUPOBATH HABBIKW MTOCTPOCHUS MOJICIICH PEaTbHBIX CUTYAIlHHA, UCCIICIOBAHMSI
ITHX MOJEJIEH C TIOMOIIBIO ammapaTa ajareOpbl U MaTeMaTHYeCKOro aHaim3a U
UHTEPIIPETALINK TOJTYYCHHBIX Pe3ybTaToB. Takue 3aJaHus BIUICTCHBI B KaXKIIbIi
U3 pa3eNioB MPOrPaMMBbI, IOCKOJIBKY BECh MaTepHall Kypca MIUPOKO UCIOIb3YETCs
JUTS. PEIICHUS MPUKIAIHBIX 3a1a4. [Ipy pelieHnn peaqbHbIX MPAKTHUCCKHUX 3a1ad
yyaniiecs: pa3BHBAIOT HAOJIIOAATEILHOCTh, YMEHHUE HAXOIWUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, MCIOJIB30BATh AHAIOTHIO, 0000IAaTh M KOHKPETHU3UPOBATH
npobsieMy. JlesATeNbHOCTh MO (HOPMHUPOBAHHMIO HABBIKOB PEINCHUS MPHKIATHBIX
3a]a4 OpraHW3yeTCs B MPOIECCe M3YUCHHUs BCEX TEM Kypca «Anrebpa u Hayana
MaTEMaTUYECKOTO aHATTU3ay.

BaxxHocTh yueOHOro Kypca T€OMETPHUH Ha YpPOBHE CPEAHEro OOIIero
oOpa3zoBaHus OOYyCIIOBJIEHA MPAKTUYECKONW 3HAYUMOCTHIO METANpPEIMETHBIX H
NPEIMETHBIX PE3yabTaTOB OOY4YEHHUS TEOMETPUM B HANpPaBICHUH JIMYHOCTHOTO



pa3ButTus oOydarommxcs, (GopMupoBaHUS (YHKIMOHAIBHON MaTeMaTH4eCKOn
TPaMOTHOCTH, U3YYEHHUS APYTUX YUYEOHBIX AUCUUIUINH. Pa3BuTre y oOyyaronmxcs
MPABWIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH T€OMETPHUECKHUX
aOCTpaKIMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOIO, XapaKTepe OTPaKECHUS
MaTEMaTUYeCKOM HAyKOW SBJIEHHM M TMPOILIECCOB pealbHOr0 MHpa, MECTe
T€OMETPHUH B CUCTEME HayK U POJIH MAaTEMaTHYECKOTO MOJAECTUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yUYalllMXCcsl, a TaKKe KauyeCTB MbIIUICHUS, HEOOXOAMMBIX JUIsl aJamnTaliu B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHHsA, Tak Kak OOEClHeYMBaeT BO3MOXKHOCTb H3Y4YEHHUs Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMpPaBICHHOCTH, TaK M TYMaHUTAPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU H3YYEHUH OOYYarOIUMUCS
MOHSATUHUHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI€ pCIICHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATH M OMPOBEPraTh
TUMOTE3bl HETOCPEICTBEHHO HCIONB3YIOTCA TMPH PEIICHUH 3a]a4 €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (pu3mKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AESITEeNbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHHM U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTPaKEHUsI OKPYXKAIOIIETO MHpPA, YCJIOBHE YCIEITHOTO TMO3HAHWUS U aKTUBHOTO
npeoOpa3oBaHusl  JAEUCTBUTENBHOCTH.  ONepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHSAET pa3Hble BUABI y4EeOHOM U TPYIOBOM NE€ATEIHLHOCTH,
SBJIIETCSI OJHUM W3 TMPO(PECCHOHATBHO BaXKHBIX KAdyeCTB, MOITOMY aKTyajbHa
3amadya (GOpPMUPOBAHUS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KAk
Pa3HOBUAHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOITOTOBKE K MPAKTUYECKON JEATETHHOCTH 110 MHOTUM HAIIPaBJICHUSIM.

[lenp ocBoeHus mporpaMmbl yueOHOro Kypca «l'eomeTpus» Ha 06a30BOM
ypoBHE 00yueHus — o00IeoOpa3oBaTelibHOE U OOILIEKYJIbTYpPHOE pa3BUTHE
oOydaromuxcst  4yepe3  oOecre4eHHe  BO3MOXKHOCTH  NpPUOOpETeHHs U
WCIIOJIb30BAHUS. CUCTEMATUYECKUX TE€OMETPUYECKMX 3HAHUM W JCUCTBUH,
CHelM(PHUUHBIX T€OMETPUH, BOZMOKHOCTH YCIICITHOTO MPOAOHKEHUS 00pa30BaHUsI
0 CTICIIMAIBHOCTSIM, HE CBS3aHHBIM C MIPUKJIAIHBIM UCTIOIH30BAHUEM T€OMETPHUH.

[IporpaMmMa 1o reoMeTpur Ha ©0a30BOM YpOBHE TpeIHA3HauyeHa IJis
OOy4YaronMXcst CpeHEN HIKOJIbI, HE UCIBITHIBABIIUX 3HAYUTEIBHBIX 3aTPyAHEHUM
Ha YPOBHE OCHOBHOTO 00mIero obpazoBanms. Takum oOpazom, oOydarommuecs: Ha
0a30BOM YpOBHE JOJKHBI OCBOMTH OOIIME MaTeMaTHYE€CKHE YMEHMS, CBS3aHHBIC
CO CHelu(pHUKON TreoMeTpUH W HEOOXOAMMBbIE M >KU3HH B COBPEMEHHOM
oOmectBe. Kpome 3TOro, oHu MMEIOT BO3MOXXHOCTb M3Y4YUTh T'€OMETpHUIO Oosee



riyOOKO, €Cii B JajbHEHIIeM BO3HUKHET HEOOXOIWMOCTh B T€OMETPHUECKHX
3HAHUAX B MPOPECCHOHATBHOMN JEATEIbHOCTH.

JlocTmxeHre 1eAr OCBOCHHUS MPOrpaMMbl OOECIIEYMBACTCS PEIICHHEM
COOTBETCTBYIOIIMX 3amad. lIpuopureTHbIMM 3aJayaMHd  OCBOEHHS  Kypca
«I"'eometpun» Ha 6a3oBoM ypoBHEe B 10—11 kiaccax sBisitoTCS:

e (opmMupoBaHuEe mNpEACTAaBICHUS O TEOMETPUM KaK dYacTH MHPOBOH

KyJbTYPBI U OCO3HaHUE €€ B3aUMOCBSI3H C OKPYKAOIIUM MUPOM;

e (opmMupoBaHue NpeACTaBICHUS O MHOTOTPAHHUKAX W TeJlaX BpalleHUs
KaK O BOKHEHIIMX MAaTEMATHYECKUX MOJEIAX, MO3BOJSIONIUX OMHUCHIBAThH
Y U3y4aTh pa3HbI€ SIBJICHUS OKPYKAIOIIETO MUPA;

e (opMupoBaHHE YMEHHS pacrlo3HaBaTh Ha YEpTEXkKaxX, MOJCIAX U B
pealbHOM MHUPE MHOTOTPAHHUKH U TeJIa BPAILICHHUS;

e OBJAJCHUE METOJAMH PEIICHMS 3aJlady Ha MOCTPOCHHS Ha M300paKEHUSIX
IPOCTPAHCTBEHHBIX (PUTYD;

e (QopMHUpOBaHHUE YMEHHUS OMNEPUPOBATH OCHOBHBIMH TOHATHSIMU O
MHOTOTPAaHHHUKAX U TeJaX BpallleHUs! U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHHE  QJITOPUTMAaMU  PEIICHUS  OCHOBHBIX  THUIIOB  3ajad;
dbopMupoBaHUEe yMEHHUS TPOBOJUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
paccyX IeHus B XOJAE PEIICHHS CTEPEOMETPHUECKHMX 3ajlady M 3aJay C
MPAKTUYECKUM COJIEPKAaHUEM;

e pa3BUTHE WHTEJJIEKTYaJbHbBIX U TBOPUYECKHUX CIOCOOHOCTEM
OoOy4JarommMxcsi, MO3HABAaTEIbHON  AKTUBHOCTHU,  HCCIEIOBATEIbCKUX
YMEHHM, KpUTUYHOCTU MBIIUICHUS;

e (opmupoBanue GyHKIIMOHATBHON rPaMOTHOCTH, pEJIEeBaHTHOM
F€OMETPUU: YMEHUE paclo3HaBaTh MPOSBICHUS T'€OMETPUUYECKUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHbIX >KU3HEHHBIX
CUTyallWsIX M TIPU WM3YYEHUU NPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH U 3aKOHOMEpPHOCTEH, (OPMYIUPOBATh WX Ha S3BIKE
Tr€OMETPUH U CO37]aBaTh T€OMETPUYECKUE MOJICIH, TPUMEHSTh OCBOSHHBIN
FCOMETPUYECKUM ammapar [Jisi peuieHus TPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, MHTEPIIPETUPOBATH U OLICHUBATH MMOJYyUYCHHBIC PE3yJIbTATHI.

OTnMunUTEeTFHONM OCOOCHHOCTHIO MPOTPAaMMBI SBIISIETCS BKIIOUEHUE B KYpC
CTEpEOMETPUM B Hayalle €ro MU3y4YeHHs 3aJay, pEUIaeMblX Ha YpPOBHE
WHTYUTUBHOTO MO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHAas paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT PAa3BUTHUIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOILIECCOB, MOTUBUPYET K
JAJbHEUIIIEMY U3yYEHUIO IPEIMETA.

[Ipeamourenue oTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHS, TO
€CTh TEOPETUYECKUE 3HAHUSI UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-



IIPAKTUYECKOW JEATENBHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHHUU Yy
ydalmxcsi B Kypce€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pElIeHus 3aJad Ha
CO3JaHUE€  NIPOCTPAHCTBEHHBIX O00pa3oB W  33Ja4 Ha  ONEpPUPOBAHHE
IPOCTPAHCTBEHHbIMU oOOpa3amu. Co3naHue oOpa3za MPOBOAUTCS C ONOpPOM Ha
HarJsgHOCTh, @ ONEpUpPOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HarJISAHOCTH, MBICJIEHHOTO U3MEHEHHUSI €T0 UCXOIHOTO COJIEPKAHHUS.

OcHOBHBIE cozepxaTenbHble JJUHUKM Kypca «I'eomerpum» B 10—11 kmaccax:
«MHororpanHukn», «lIpsMple U INIOCKOCTH B IIPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopsl U1 KOOPAMHATHI B POCTPAHCTBEY. DOPMUPOBAHUE JIOTHUECKUX YMEHHM
pacmpenenssercs He TOJBKO II0 COJEP)KATENbHBIM JIMHHMSM, HO M IO ToJaM
oOy4eHHUs Ha YPOBHE CpPEHEro 00IIero 0opa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTam
OCBOEHHUsl pabodeil mporpamMmbl, pacHpelesN€éHHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECKUMHU
MOHATHUSIMU Y HABBIKAMM OCYIIECTBIBUIOCH MOCIEIOBATEIBHO U MOCTYIATENBHO, C
COOJII0/IEHNEM MPHUHIIMIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKIIIOUAIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEICTABICHUN OOYy4YaloIIMXCA, pACIIUpSs U
yrayOnsis e€, o0pasyst MpOoYHbIe MHOKECTBEHHBIE CBSA3U

VYuebnsiii kypc «BeposiTHOCTh M CTAaTUCTHKA» 0a30BOTO YPOBHS SIBISETCS
MPOJOJKEHUEM U Pa3BUTHEM OJJHOMMEHHOTO y4yeOHOTO Kypca 0a30BOro ypOBHS
ocHoBHOM mikoJyibl. Kypc mpenHasHadueH uisi popMupoBaHUS Yy OOyHaronIuXcs
CTaTUCTUYECKOM KYJBTYpbl M IIOHUMaHHsS POJM TEOPUU BEPOSTHOCTEH KaK
MaTEeMaTHYECKOr0 MHCTPYMEHTA Ui MU3yYeHUsl CIy4yailHbIX COOBITHM, BEJIUYUH U
npoueccos. Ilpu u3yueHunm kypca oOoramaroTrcs HpPEICTaBICHUS Yy4alluXcs O
METOJAaX UCCIENOBAHNS U3MEHYMBOTO MUPA, Pa3BUBAETCS IOHUMAHNE 3HAYUMOCTH
¥ OOIIHOCTM MAaTEMaTUYECKUX METOJOB MO3HAHUS KaK HEOThEMIIEMOW 4YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopeprkaHre Kypca HalnpaBJIEHO HA 3aKPEIUVIEHUE 3HAHWM, MOJIYYEHHBIX IPH
M3Yy4YEHUH KypCa OCHOBHOW IIKOJIBI U HA Pa3BUTHE IIPEIACTABICHUN O CIIy4alHBbIX
BEJIMYMHAX M B3aMMOCBA3SX MEXKIYy HUMU Ha BaXKHBIX MPUMEpaxX, CHOKEThI
KOTOPBIX MOYEPHHYTHI U3 OKPYKAKOLIETO MUPA.

B cooTBeTcTBUM C yKa3aHHBIMH IEJIIMH B CTPYKType Yy4eOHOro Kypca
«BeposTHOCTh M CTaTUCTUKa» CpelHEd IIKOJbl Ha 0a30BOM YpPOBHE BBIJCIICHBI
CIIEIyIOLIME OCHOBHBIE cojepKareiabHble JIUHUU: «CiydailHble COOBITHUS H
BEPOATHOCTWY, «CirydaliHble BETMYUHBI U 3aKOH OOJIBIINX YHCEID.

BaxHyro d4acth Kypca 3aHMMAaeT HM3y4eHHUE TIE€OMETPUYECKOTr0 U
OMHOMHAJIBHOTO pacHpeiesieHnid 1 3HAKOMCTBO C MX HEIPEPHIBHBIMU AHAJIOTAMH
— IOKa3aTeJIbHBIM U HOPMAJIBHBIM PACIIPEACICHUSIMHU.



Conmepxanne muHun «CiydyailHble COOBITHS M BEPOSTHOCTH» CIYXKUT
OCHOBOM 1711 ()OPMHUPOBAHUS TPEACTABICHUN O PaCHpPEEICHUN BEPOSITHOCTEH
MEXy 3HAUCHUSAMH CIYYalHBIX BEJIMYHMH, a TAKKE dTa JIMHUS HEOOXOoAnMa Kak
0a3a i1 W3ydeHHs] 3aKoHa OOJIBIIMX Yucel — (pyHIaMEHTaIbHOTO 3aKOHAa,
JICHCTBYIOIIETO0 B TMpHUpoAEe U 0OmecTBEé W HMEIOHIET0 MaTeMaTHYecKYIo
¢dopmanuzanuio. CaMm 3akoH OOJBIIMX YHCEN Ipeaiaraercs B O3HaKOMUTEIbHON
dbopMe ¢ MUHUMAaNTbHBIM HUCIIOJIb30BAHUEM MaTEMaTHUECKOTo (hopMaIn3Ma.

Tembl, CBs3aHHBIE C  HENPEPHIBHBIMU  CIyYalHBIMH  BEJIMYMHAMU,
aKIEHTUPYIOT BHHMAaHUE IIKOJFHUKOB HA OMUCAHUWM M W3YUYEHUH CIy4alHBIX
SBJICHUN C MOMOILBIO HENpPEPBhIBHBIX (PYHKIMA. OCHOBHOE BHUMAaHUE YIENAETCA
MOKa3aTeIbHOMY W HOPMAJIBHOMY pacIlpeieNeHUsIM, TPH 3TOM Mpearnoiaraercs
O3HAKOMHUTENIFHOE H3yueHHe Marepuaiga O0e3 J0Ka3aTeIbCTB MPUMEHSIEMbIX
(dakToB.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM milaHe Ha HW3ydeHHE Kypca ainreOpbl MU Hadall MaTEMaTUYECKOIO
aHajau3a Ha 0a30BOM YpOBHE OTBOAMTCS 2 daca B Henento B 10 kiacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.

Ha wn3yudenune reomerpun oTBOAMTCS 2 yaca B Hemento B 10 kmacce m 1 yac B
Hezemo B 11 kmacce, Bcero 3a 1Ba rojga ooydenus - 102 yueOHbIX daca.

Ha u3ydenue kypca «BeposSTHOCTb U CTaTUCTUKa» Ha 6a30BOM YPOBHE OTBOIUTCS
1 Jyac B HEICNIO B TEUEHHUE KaXKJOTO T'oJ1a 00yUeHHs, Bcero 68 ydeOHBIX 4acoB.



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

Pannonansabie uynciaa. OOBIKHOBEHHbIE W JECATUYHBIE IPOOU, MPOIICHTHI,
OecKOHEUHble  MepuoAudeckue  JpoOu.  ApuMeTHUYecKue  Oomepanud  C
palMOHAIBHBIMU YHCIaMU, TPeoOpa30BaHus YHCIOBBIX BeIpaxeHui. [IpuMenenne
Ipo0ell U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1ad U3 Pa3IudHbIX OTpacien
3HAaHUU U PEaJIbHOM KU3HH.

[elictBuTenpHble 4nciia. PalMOHAIbHBIE W UPPALMOHAIBHBIE YHUCHA.
Apudpmernueckue omnepaudd ¢ JACUCTBUTENbHBIMU yHcliaMu. [lpubGnmxénHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYUCIICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas ¢dopma  3amucu
neicTBUTENbHOrO uMcia. Mcnonp3oBaHue mnoaxonsdmed  (opMmbl  3amucu
JEUCTBUTEIBHBIX YMCEN I PELICHUS NPAKTUYECKUX 3aJad U IPEACTaBIICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJbHOM  crTemeHu.  JlelictBus ¢
apru(pMETUYECKUMH KOPHSMH HaTypaJIbHON CTENIEHHU.

CHHyC, KOCHHYC M TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxecTBa U TOXIECTBEHHbIE TPEOOpPa30BaHU.

[IpeoOpazoBanue TPUTOHOMETPUUECKHUX BBIPKECHU . OCHOBHBIC
TPUTOHOMETpHUUYECKHE (YOPMYIIBI.

YpaBHeHUEe, KOpEHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpaBEHCTBA.
Meton nHTEpBAJIOB.

Pemenue nensix v 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenre TpUroHOMETPUYECKUX YPABHEHUM.

[IppuMeHeEHNE ypaBHEHH U HEPABEHCTB K PELIEHUIO MAaTEMATHYECKHUX 3a7ad
W 3a]1a4 U3 Pa3IMYHbIX 00JacTel HAyKH U pealbHOU KU3HMU.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoOsl 3amgaHust GyHkuuu. [paduk  QyHkuu. Bzaumuo
oOpaTHbIe (PYHKITUH.

OO6usacTb ompeneneHuss 1 MHOKECTBO 3HaueHud (ynkumu. Hymu Qynkium.
[IpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUM.

CrenenHas QpyHKUMS C HATypaJbHBIM U IIeNIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpauk KOpHs N-0i CTENEHHU.

TpuroHoMerprueckasi OKPYKHOCTb, OIIPEACIECHUE TPUTOHOMETPUYECKUX
(GyHKUUNA YUCIOBOTO apryMEHTA.

Hauyana MaTeMaTH4ecKOro aHajaimn3a



[TocnemoBaTenbHOCTH, crmocoObI 3aJIaHus MOCJIEIOBATEIILHOCTEHM.
MOHOTOHHBIE IOCIEA0BATEIBHOCTH.

Apudmernueckas U reoMeTpuueckas rnmporpeccuu. beckoneuHo yosiBaromias
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIIEH TreOMEeTpUYECKON
nporpeccur. GopMyna CIOXKHBIX OPOLUEHTOB. Mcnonb3oBaHWE MPOTrpeccHH s
pELICHUS PeallbHbIX 3a7a4 MPUKIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOXxecTBO, ornepauu HajJ MHoOXkecTBamu. Jluarpammel Jilniepa—BeHHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO ammapara Uisi OMUCAaHUS pPeabHBIX
MIPOIIECCOB U SIBJICHUM, TIPH PEIICHUH 3aJ]1ad U3 APYTHX YICOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CI€ACTBHUE, JOKA3aTEIbCTBO.

11 KIIACC

Yuciia ¥ BbIYHCICHUSA

HarypanbHbie 1 niensie yncina. [Ipu3Haku 1ea1uMoCTy LEIbIX YHCEIL.

Crenensp ¢ paumoHaIbHBIM NTOKa3aTeneM. CBOMCTBA CTEIEHMU.

Jlorapudm umncna. JleciTuuHble U HATypaJIbHBIE JIOTAPU(PMBI.

YpaBHeHHS U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXKEHH, COACPIKAITUX JTOTAPU(MBI.

[TpeoOpa3oBaHre BBIpRXKEHUN, COAEpXKAIIMX CTENEHH C palUOHaJIbHBIM
MTOKA3aTEIIEM.

[IprMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YPABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucTteMbl TMHEHHBIX ypaBHEHHI. PellleHne MPUKIaIHbIX 33/1a4 C OMOIIbIO
CUCTEMBI JIMHEWHBIX YPAaBHEHUN.

CHCcTEMBI M COBOKYITHOCTH PAallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMM, CHUCTEM M  HEPABEHCTB K  PEIICHUIO
MaTeMaTHUECKUX 3aJad M 3a/ad U3 pa3luyHbIX oOJacTedl HayKh M peajbHOU
KU3HU.

DyHKIUHN U TPAPUKHU

Oyuknus.  I[lepuonunueckne  ¢ynkuuud. [IpomMexXyTKM  MOHOTOHHOCTH
¢byHkun. MakcumyMbl 1 MUHUMYMbI (QyHKIuu. HauGomnplee u HauMeHblee
3HaYeHHe (PyHKIHUU HA TPOMEXKYTKE.

Tpuronomerpruyeckue PyHKIIUU, KX CBOMCTBA U TPAPUKHU.

[TokazarenbHast u gorapupmuyeckas GyHKIUN, UX CBOWCTBA U TpapUKH.

Hcnonp3oBanue rpadukoB PYHKIMNA JJIsI peUICHHUs] YpaBHEHUN U JTMHEWHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMNA i1 HCCIENOBAHUS TPOIECCOB U
3aBHCHUMOCTEM, KOTOpbIE BO3ZHUKAIOT IPHU PEIICHUHU 3a7ad U3 APYTUX Y4eOHbIX
IIPEAMETOB U PEANbHOU KU3HMU.

Havana MmaTeMaTH4eCKOro aHaJIu3a



HenpepriBable GyHKIIMKU. MeTOA MHTEPBAIOB IS PEIICHUS HEPABEHCTB.

[IpousBogHass  Qyukmuu. [‘eomerpudeckuidi ©  (QUSHYECKUNA  CMBICTT
MIPOU3BOJHOM.

[IpousBoaHble  dJIE€MEHTApHBIX  QyHKUUNA.  DopMysibl  HaXOXKACHUS
MIPOU3BOJHON CYMMBI, IPOU3BE/ICHUS U YACTHOTO (PYHKIUH.

[TpumeHeHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxkaenne HanOoNbIIero 1 HAMMEHbLIEro 3HaYyeHus1 (PyHKIUH Ha
OTpE3Ke.

[IpuMeHEHNE TPOU3BOJHOM I HAXOXKICHUS HAWJIY4dIlero pEUIEHUs B
NPUKIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IIpolecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpa3zHas. Tabnuia nepBooOpa3HbIX.

Wurerpan, ero reoMerpudyeckuid W (usmdeckuid cmbicia. Boruucienue
uHTerpana no gpopmyne Hetorona—JleiiOnuna.

COAEPKAHUE YYEBHOI'O KYPCA I'EOMETPUH
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, mpsMas, IJIOCKOCTb,
npoctpaHcTBO. IloHATHE 00 aKCMOMaTHYECKOM IOCTPOCHUHM CTEPEOMETPHUH:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: IEpPECEKaroIIHecs,
NapajyiejibHble W CKpeluBarommecs npsMmble. [lapamiensHOCTh NPSAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: IAPAJUICIBbHBIE IpPsAMBIE B  MPOCTPAHCTBE;
MApAJUIETIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMA CTOPOHAMH; YrOoJ MEXAYy MNpSIMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTH TUIOCKOCTEM: MapajuieIbHbIE TUIOCKOCTH; CBOMCTBA
napajyiebHBIX TUIocKocTel. [IpocTeiimue mnpocTpaHCTBeHHBIE (GUTYpBl Ha
IUIOCKOCTH: TETpa’p, KyO, napajiesienunea; oCTPOCHUE CEYSHU.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPNEHAUKYJISIPHBIE TIPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIICIBHBIE W MEPIECHAUKYJSIPHBIE K IIOCKOCTH,
MPU3HAK NEPHEHAUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YrOJl MEXAY IMPSIMOU U
IJIOCKOCTBIO;  ABYTPAaHHBIM  yroJj, JIMHEHMHBIM YroJ JBYIPaHHOIO  yIJa.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 1O IIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NPOEKIUs  (QUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEW: NPU3HAK  IEPHNEHIMKYJSIPHOCTH  JIBYX
mIocKocTer. Teopema o TpEX nepHeHIUKYIsIpax.

MHororpaHHuKHu

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBIIYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yronapHas



MpU3Ma; TPAaHW W OCHOBAHUS MPU3MBI;, TpsiMasi ¥ HAKJIOHHAS MPU3MBI; OOKOBas U
MOJIHAsA MTOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajyieJienunes; U ero cBoicTBa. I[lupamupaa: N-yrojbHas nupamujia, TPaHU U
OCHOBaHHUE MUPaMUIbI; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMUIBI; PABUIbHAS U
yceu€HHasg MnupaMujaa. OJEMEHTbl TMpuU3Mbl U nupaMujabl. [IpaBriibHBIE
MHOTOTPAHHUKU: MOHATUE MPABUIBHOTO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3Ma U
NMpaBWIbHAs THpPaMUJIa, NpaBUJIbHAs TPEYroJibHasi MUpaMHUAa W TPaBUIIbHBIN
terpa’ap; kyO. IlpencraBieHue o TMPaBWIBHBIX MHOTOIPAHHUKAX: OKTadp,
noaeka’ap v ukocarap. CedueHus: Npu3Mbl U TUPaAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  DJIEMEHTBl CHUMMETPUM B TNHUpPaMHUIAX, Mapajuiesenuienax,
MPaBUJIbHBIX MHOTOTPAHHUKAX.

Brruncienne 3J€MEHTOB MHOTOTPAHHUKOB: péOpa, AWaroHald, YIJbl.
[Tnomanas OOKOBOW MOBEPXHOCTH M IIOJHOM TOBEPXHOCTH MPSIMON IPU3MBIL,
IUIOLIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU MPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTU TMPABWIBHOW MMUPAMUIBI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiapl. [lonstue o0 o0BéMe. OO0BEM
MUPAMUJIBI, TPU3MBI.

[Togo6ubie Tena B mpoctpaHcTBe. COOTHOUIEHUS MEXKIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00bEMaMu MOAOOHBIX TE.

11 KIIACC

Tesia Bpaimenus

[unuaapuyeckas MMOBEPXHOCTD, obOpazyrorue IWJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [[MnuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh;, IUIONIaAhL OOKOBOW M TOJIHOM
MMOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yroiue KOHHYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOH MmoBepXxHOCTH. KOHyC: OCHOBaHUWE M BEpIIMHA, 00pa3yroIasi
U OChb, IUIOMaJb OOKOBOM U TIOJHOM TIOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpasyroIiue U BbICOTa; OCHOBAHMS M OOKOBas MIOBEPXHOCTb.

Cdepa u map: HEeHTp, paauyc, AUAMETP; IUIOMIAb MOBEPXHOCTU CREpHI.
B3auMHoe pacnonoxxenue chepsl U IIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
IJI0IIAAb ChEpPHI.

N3o0pakeHue Tel BpallleHHUs Ha TJI0OCKOCTH. Pa3BépTka IuIMHApa U KOHYcCa.

KoMmOuHanuu Ten BpalleHHMss YW MHOTOIPAaHHUKOB. MHOTOIpaHHUK,
OMMMCAHHBIA OKOJIO cdepwl; cdepa, BNHUCAHHAS B MHOTOTPAHHUK, WA TEJO
Bpall[CHUS.

[Tonsitue 06 066EMe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 06 0OBEME
NPsIMOYTOJILHOTO Tapajulenenunena M ciaeactBusi u3 He€. OO0bEM HUIUMHIpA,
KoHyca. O0BEM 11apa U IIoIaab chephl.



[TomoOGubie Tenma B mpoctpaHcTBe. COOTHOMIEHUS MEXAY IUIONIAISIMHU
NOBEPXHOCTEH, 00bEMaMuU MOTOOHBIX TEJI.

Ceuenus mwiMHIpa (TMapaJyIebHO M TNEPHEHAMKYJISIPHO OCH), CEUCHUS
KOoHyca (mapajuieIbHO€ OCHOBAHHMIO M TPOXOJAIIEe 4Yepe3 BEpIIMHY), CEUeHUs
niapa.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MIIOCKOCTH U B NpocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uCio. Pa3nokeHue BEKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mapamenenunena. PemeHne 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM IIpaBUJl JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema
KoopauHaT B mnpoctpanHcTBe. Koopmunatel BekTopa. Ilpocreitmme 3amaun B
KOOpAMHATaX. YTOJN MeEkay BekTopamMu. CKaIIpHOE IPOU3BEIAECHHUE BEKTOPOB.
Belunciienre yrioB Mexay IpsIMBIMU M IUIOCKOCTAMH. KOOpIuHAaTHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKHUX 3a/1ay.

COAEPKAHUE YYEBHOI'O KYPCA BEPOATHOCTHU U
CTATUCTHUKH

10 KJIACC

[IpencraBieHne MOaHHBIX C TOMOILIBIO Tabmuu u guarpamm. Cpennee
apumerrnyeckoe, MeauaHa, HauOOJbIlIee M HaWMEHbLIEE 3HAYEHUs, pa3Max,
JUCTIEPCUsi U CTaHJAPTHOE OTKJIOHEHUE YMCIOBBIX HAOOPOB.

CrnyualiHble SKCTIEPUMEHTHI (OTIBITHI) U CITy4ailHbIe COOBITHS. DJIEMEHTapHBIC
coObITUs (MCX0nbl). BeposTHOCTH ClydailHOTO COOBITHA. BIuW30CTh 4YacTOTHI U
BEpOSITHOCTH ~ coObITi.  CilydailHble  ONBITBI € PAaBHOBO3MOKHBIMU
AIIEMEHTApHBIMU  COOBITUSIMU.  BepodaTHOCTH  COOBITUH B ONbITaX  C
PABHOBO3MOHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.

Omnepanuu HajJ COOBITUSIMU: NEpeceueHne, 00beAUHEHNE, TPOTUBOMOIOKHBIE
coObITHs. Jlnarpammer Ditepa. Dopmyiia CI0KEHUS BEPOSTHOCTEH.

VYcil0BHass BEPOSITHOCTh. Y MHOXEHHUE BEPOSATHOCTEH. JlepeBO CiydamHOro
skcriepumenTa. @opmyria MmoaHOM BepossTHOCTH. HezaBucumbie COOBITHSI.

KomMOunaropHnoe npaBuio ymHoxxkenus. IlepecranoBku u dakropuan. Yucio
coueranuil. Tpeyronsuuk Ilackans. ®opmyna 6uHoma HeroToHa.

bunapHbIii ciiy4aiiHbIil ONBIT (MCIIBITAHKE), YCIeX U Heynada. HezaBucumbie
ucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITAaHUM 10 mnepBoro ycnexa. Cepus
HE3aBHCUMBIX UCTIBITAHUN bepHyium.

CnyuaiiHas  BenuuuHa. Pacnpenenenne  BeposTtHocTed.  [Imarpamma
pactipenenenus. [Ipumepsl pacnpeneneHud, B TOM 4YHCIE, T€OMETPUYECKOE U
OMHOMHAJILHOE.

11 KIIACC



UucnoBble  XapakTEPUCTUKU  CIyYalHBIX  BEJIWYMH: MAaT€MaTHYECKOE
OKMJaHWE, IUCIEPCUsl WU CTaHAAPTHOE OTKJIOHEHME. lIpumepsl npuMeHeHHs
MaTE€MaTUYeCKOro OKHJAHUs, B TOM YHUCIIE B 3aJayaxX W3 IOBCEIHEBHOM >KU3HHU.
Matematuueckoe OXXuJaHHEe OMHAPHOU CIy4ailHON BeNIWYHHBI. MaTeMaTHuecKoe
OKMJIAHUE CYMMBI CIy4alHBIX BEJIMYMH. MaremMaTH4ecKoe OXUAAHUE U
JUCTIEPCHUS TEOMETPUIECKOTO U OMHOMHUAIBHOTO paclpeaeieHui.

3akoH OOJIBIIMX YHUCEI M €ro pojib B HayKe, NPUPOAE M OOIIECTBE.
Br100opouHbIit METO/T MCCIIEAOBAHUM.

[Ipumepsl HENpPEpBIBHBIX CIy4alHbIX BeaW4yuH. [loHsATHE O IUIOTHOCTH
pacnpenesieHus. 3a1aun, IPUBOIAIIME K HOPMAJIBHOMY pacnpeneneHuto. [lonarue
0 HOPMAJIBHOM PaCIpEEICHUN.



IINTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeObHOrO mpenmera «MaremaTtuka» JOJDKHO 00€CIeunBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUsl CICAYIOMIMNX JIUYHOCTHBIX,
METamNpeMETHBIX U TPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS MPOTrpaMMbl yueOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrTCs:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIUU 00YUAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOIO 4YI€Ha POCCHUUCKOro OOIIeCTBa, NPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYp, SIBJICHUU,
npoleAyp TpaxIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKUMUSIMY ¥ HA3HAYCHUEM.

[TaTproTHYECKOE BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKOM TpakAaHCKON UJICHTUYHOCTH, YBAXKECHUS K
MPOILIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKHU, IICHHOCTHBIM OTHOIIICHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJB30BAHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHKH.

JlyXOBHO-HPAaBCTBEHHOTO BOCITUTAHMUSI:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HApOJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTUYECKOTO  TMOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHpPY, BKIIIOYash ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, PEIIEHHNM, pacCyXJIEeHU;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM acCleKTaM pa3iIMyHbIX BUJOB UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a KU3HU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JI0POBBIO (3/I0pOBOE MHUTAHHUE, COATAHCHPOBAHHBIN PEXUM 3aHATUNA U

OTJIbIXa, peryssipHast buznueckas aKTUBHOCTb); buznyeckoro
COBEpPILIEHCTBOBAHUS, npu 3aHATHIX CIIOPTUBHO-03/JOPOBUTEIBHOM
JeSITeTbHOCTBIO.

TpynoBoe BoCIUTaHUE:

TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IIEHHOCTH TPYAOIIOOUs; MHTEPECOM K
paznuuHbiM  chepam  NMpPO(PECCHOHAIBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ NPUIOKEHUSIMH, YMEHUEM COBEpLIaThb OCO3HAHHBIA BBIOOP



Oynymeld mnpodeccHr W peaanu30BbIBaTh COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTEeMaTHYECKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKCHUU BCEH JXKU3HHM, TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpPBI, IOHUMAHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
Cpembl, OCO3HaHWEM TJ00aTBbHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelIeHUs 3aaad B
0o0JaCTH  OKpY)KAromel Ccpeapl, IUTAaHUPOBAHHS TIOCTYIIKOB U OIEGHKH WX
BO3MOJKHBIX ITOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CpeIbl.

[leHHOCTH HAYYHOTO IMO3HAHUS:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeUeCKOW MIesATEebHOCTH, 3TaloB €&
pPa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTHS IUBWIM3ALMH; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KyJIbTypOW KaK CpEACTBOM II03HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHUBUyaJIbHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTepU3yHOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIIMUSHbIMU OeUCTEUIMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — o0Oecnequusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoenue
Memoo08  NO3HAHUSL  OKpYJcalowe20  Mupa,  NpUuMeHeHue  J0SUYECKUX,
Uccie008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

bazoBrle norudyeckue AeUCTBUS:

e BBIBJISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTpeCeICHUS  TOHATHH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(UKaluy, OCHOBaHUA Uil OOOOIIEHUS W CpaBHEHUS, KPUTEPUU
IPOBOAUMOTIO aHAIIN3a;

e BOCIpPUHUMATH, (opMyIHpOBaTH W MPEOOPa30OBHIBATH  CYKICHHS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIBISATHL  MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJCHHUSIX U YTBEPKIACHUSIX,
npemsiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
MIPOTUBOPEUNH;



JenaTh BBIBOABI C HMCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JAEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUY;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATH apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBL;

BBIOMpaTh CIOCOO pelIeHus: y4eOHOM 3amayu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIIeHUs, BHIOMpATh HamboIee MOAXOAAIIMK ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

bazoBrie nccnenoBaTeIbCKue JSHUCTBUS:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIIEOBATEIBCKUM WHCTPYMEHT IMO3HAHUS,
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOLIUE MPOTHBOPEUYUE, MPoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUC;

IPOBOIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITeNIbHO (OPMYJIUPOBATH 00OOIIEHUSI U BBIBOBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB K 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE TPOIECCa, a TaKKe BBHIABUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarmeii:

2)

BBISIBIIATH JIePUIMTHI UHPOpPMAIIUU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETa
Ha BOMNIPOC U JJI PEIICHUS 3a]1a4H;
BBEIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUJOB U (POPM MIPEACTABICHHUS;
CTPYKTYpHpOBaTh UH(POPMAIIHIO, IPEACTABISATH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;
OIICHHBATh HaA&KHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

Vuueepcanonuvie KOMMyHuKamuenwvle Oelicmeus,  0Oecneuusarom

ChOPpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.
OO01ienue:

BOCIIpUHUMATh W  (DOPMYIMpPOBaTh CYXJACHUS B COOTBETCTBUU C
YCJIOBUSIMHM M HEJISIMU OOIIIEHUS; CHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO
TOYKY 3pPEHHUSI B YCTHBIX M MUCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJly pelIieHus 3aa4i, KOMMEHTHUPOBATh MOJYYEHHbBIN PE3YIIbTAT;

B X07Ie 00CYK/IEHUsI 3a]1aBaTh BOIPOCHI IO CYILIECTBY OOCYX IaeMON TEMBbI,
npoOJieMbl, pelaeMon 3aa4uu, BbICKa3bIBaTh WJICU, HAIlEJICHHBIC HA TIOUCK
pEUIEHUs; COMOCTABIATh CBOM CYXKICHHUS C CYXKICHUSIMUA JIPYyTrUX



YYaCTHUKOB AManora, oOHapy>KvMBaTh pa3jiduyue W CXOJCTBO IMO3HIIMUI; B
KOPPEKTHOU GopMme hopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTaBIATh  pe3yJbTaThl  pEIIeHUs  3aJa4yd,  DKCIEPUMEHTAa,
UCCIICIOBaHMsI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 PE3ECHTAUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyIHUYECTBO:

3)

MIOHMMAaTh W  MUCIHOJB30BaTh  MPEUMYLIECTBA  KOMAHOHOM U
WHIUBUYyAJIbHOM paOOThI PY PEIICHUH YUEOHBIX 3a]1a4; IPUHUMATh LIEJIb
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThl, pacrpenensaTh BUABI padoT, JOTOBApUBATHCSA, 00CYKIaTh MPOIIECC
U pe3ynbTar paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYMNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHH,
«MO3TOBBI€ IITYPMb» W WHBIC); BBINOJHATH CBOIO YacThb pabOThI U
KOOPJIMHUPOBaTh CBOM JIEUCTBHS C JPYTMMH YJ€HAMU KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIUI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

Ynusepcanonuvie  pezynamuenuie Oelicmeus, obecneuusaiom

G opmuposanue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 3a]]a4H, BHIOMPATHh CIIOCOO PEIICHHUS C

y4€TOM HMMEIOLUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATH BAPUAHTHI PELICHUH C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BJIAJE€Th HABBIKAMU TO3HABAaTEIbHOM pediaeKcuH Kak OCO3HAHMS
COBEPLIAEMBIX JEUCTBUN M MBICIUTEIBHBIX IPOLECCOB, UX PE3YJILTATOB;
BJa/JeTh CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII Ipolecca H
pe3yJibTara peleHnsl MaTEMAaTHYECKOM 3a/1a4u;

NPEABULIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh MNpPH PELICHUU
3aa4d, BHOCHUTb KOPPEKTHMBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWEHHBIX OIIHMOOK, BBISIBICHHBIX TPYAHOCTEH;
OLICHWBAaTh COOTBETCTBHE pe3yJbTaTa LEId U YCIOBUSM, OOBACHATH
MIPUYUHBI JTOCTHKEHHS WIM HENOCTHKECHHS PE3YJbTaTOB AECATEIbHOCTH,
HAXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HNPEAMETHBIE PE3YJIBTATBI

OcBoenune yueOHOTo Kypca «Anredpa v Hadajga MaTEMaTHYSCKOTO aHAIH3a»
Ha YPOBHE CpPEIHEro oO0Iero oOpa3oBaHUS JOJDKHO 00ECIeUMBATH JOCTHKEHUE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:
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Yucaa v BLIYUCJICHUSA



OnepupoBarh MOHATUSMHU: pPAIMOHAIBHOE W JEUCTBUTENILHOE YMHCIIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIICHTHI.

BoimonHsaTh  apudMeTHYECKHE ~ Olepalud € pallUOHAIbHBIMU |
JEHCTBUTENFHBIMU YHCIIAMHU.

BremonusaTe npuOAMKEHHBIE BRIYUCIICHUS, UCTIONB3YS MpaBUiia OKPYTJICHHUS,
JenaTh NPUKUAKY U OLEHKY pe3yJibTaTa BIYMCICHUM.

OnepupoBaTh MOHATUSMU: CTEMEHb C IIEJIBIM IOKa3aTesieM; CTaHJIapTHas
dopma 3ammcu JEHCTBUTENBHOTO 4HCIA, KOPEHb HaTypalbHOW CTENCHH,
UCIIOJIb30BaTh MOAXOIANTYI0 (OPMY 3alCH JEHCTBUTEBHBIX YUCEI JIJIsl PeIICHUS
NPAKTHUECKUX 3a7a4 U MPECTABICHUS JaHHBIX.

OmnepupoBaTh MOHATHAMH: CUHYC, KOCUHYC U TAHT'€HC MPOU3BOJIBLHOTO YIJIa;
UCIIOJIb30BAaTh 3aIMCh IPOU3BOJIBHOTO yIila uepe3 00paTHbIE TPUTOHOMETPUUYECKUE
(GyHKUIHU.

YpaBHeHUsI 4 HEPABEHCTBA

OmnepupoBaTh MNOHATUSMHU: TOXJECTBO, YpaBHEHHE, HEPABEHCTBO; LEJOE,
panoHaIbHOE, UppAllMOHAIBHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHUE;

BeimonusaTe npeoOpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAKEHUN W pemIaTh
TPUTOHOMETPHUUYECKUE YPAaBHEHUSI.

BoimonHsaTe npeoOpa3oBaHMs LEIbIX, PALMOHAIBHBIX M HPpPalMOHAIBHBIX
BBIPOXEHU W  pemarb OCHOBHBIE THUIMBl  ILEJbIX, palUOHAJIbHBIX U
UppAIMOHATIbHBIX YPAaBHEHH U HEPABEHCTB.

[TpumeHsTh ypaBHEHHS U HEPABEHCTBA JJIS PEIICHUS MaTeMaTUYECKUX 3aad
W 3a]1a4 U3 PA3IMYHbIX 00J1acTel HAYKH U PeabHOM KU3HH.

MopnenrpoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPQXEHUS, YypaBHEHUS, HEPABEHCTBAa IO YCJIOBHMIO 3aJlayM, MCCIEIO0BAThH
MOCTPOCHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOphi.

DYyHKIUHN U TPAPUKH

OmnepupoBaTh MOHATHAMH: (PYHKIHSI, CIIOCOOBI 3a1aHusl QYyHKIUH, 00JIaCTh
OTIpEJICICHUS] M MHOXKECTBO 3Ha4YeHW (yHKIuuU, Tpaduk GyHKIUHA, B3AUMHO
oOpaTHbIe (PYHKITUH.

OnepupoBaTh TOHATUAMU: YETHOCTh W HEUYETHOCTh (YHKIMH, HYJIH
(bYHKITH, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonp3oBath rpaduky GyHKIMMA 715 pelIeHUsT ypaBHEHUH.

Crtpouth M unuTaTh TpaduKu TUHEHHON (PYHKITMHU, KBAAPATUUHON (DPYyHKITUH,
CTENEHHOU (PYHKIUU C IIeJIbIM TTOKA3aTeJIeM.

Ucnonb3oBath rpagukd (QyHKIUN i HUCCIEIOBAaHUS IPOILIECCOB H
3aBUCUMOCTEH MpHU PEIICHUH 3aJlay U3 APYrHuX Yy4eOHBIX MPEIMETOB U PeaibHON
KU3HU; BbIpaxaTh GOpMyIaMH 3aBUCUMOCTH MEXIY BEIIMUYNHAMH.

Hauana mareMaTH4yecKoro aHajim3a

OnepupoBaTh MOHSATUSMU: [OCJIENOBATEIbLHOCTh, apudmernueckas W
reOMeTpUYECKas MPOrpecCcuu.



OnepupoBaTh TMOHATUSMH: OECKOHEUHO YyObIBalOllasi TreoMeTpuyecKas
nporpeccusi, cyMma 0€CKOHEUHO yObIBaroIel reoOMeTPUIECKON MPOTPECCHH.

3agaBath MOCIEI0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIEIOBATEILHOCTEN U MPOTPECCUN IS PEIICHUS
peaNbHBIX 33J1a4 MPUKIATHOTO XAPAKTEPA.

MHo:xecTBa H JIOTHKA

OnepupoBaTh NOHATUSIMU: MHOKECTBO, OTIEpPAllMA HaJ MHOXKECTBAMM.

Hcnonb30BaTh  TEOPETHUKO-MHOKECTBEHHBIM — ammapar JJjsl  ONUCAHUA
peaNbHBIX TIPOIIECCOB W SBJICHWM, MPU PEIICHUH 3aJad W3 APYTHX Y4eOHBIX
MPEIMETOB.

OnepupoBath MOHSATHUSIMU: OIpEJICIICHHUE, TeopeMa, CIICJICTBHE,
JI0Ka3aTeJIbCTBO.

11 KIIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh MNOHATHUSAMH: HATypAIbHOE, LEJNOE YHCIO; HCIOJIb30BAThH
IIPU3HAKU JIEIMMOCTH LIENBIX YUCEIl, PA3JI0KEHUE YUCIIa HA MPOCTHIE MHOXKUTEIN
JUIS PELICHUS 3a/1a4.

OnepupoBaTh MOHATHEM: CTEIIEHb C PALIMOHAIBHBIM MOKA3aTENIEM.

OnepupoBaTh MOHATUSAMU: JOrapu(p™M 4HCa, ECATUYHBIE U HATypajbHbIE
JorapupMsl.

YpaBHeHMs U HEPABEHCTBA

[IpumeHsiTh CBOWCTBA CTENEHW I TpeoOpa3oBaHWs  BBIPAKECHHIA,
ONEPUPOBATh TMOHATUSAMM: IOKA3aTEIbHOE YPAaBHEHWE W HEPABEHCTBO; pPEIIATh
OCHOBHBIE THIIbI IOKA3aTENbHBIX YPABHEHU U HEPABEHCTB.

BemonusaTe npeoOpa3oBaHMsl BBIPAKEHUH, CcOAepXKalluX Jorapu@msl;
ONEepPUPOBATH MOHATUSAMU: JIOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; pelIaTh
OCHOBHBIE TUITBI JTIOTapU(MHUUECKUX YPAaBHEHUN U HEPABEHCTB.

HaxoauTe pemenust MpoCcTERINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMH: CUCTEMA JIMHEMHBIX YpPAaBHEHUW U €€ PELICHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEUHBIX YPABHEHUN JUIS PELICHUS NMPAKTUYECKUX 3a4ad.

Haxomute pemieHuss npoCTEUIINX CUCTEM M COBOKYIHOCTEH PAlMOHAIBHBIX
YPaBHEHU U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKe alreOpbl, COCTABIATH
BBIPDAXXECHUs, YPAaBHEHMS, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHIO 33Ja4H,
UCCIIEIOBATh MOCTPOCHHBIE MOJIENN C UCTIOJIb30BAaHUEM arliapara ajareopsl.

DYyHKIUHN U TPAPUKH

OnepupoBaTh MOHATUAMM: TepuoAnYeckass  (YHKUMS, MPOMEXYTKH
MOHOTOHHOCTH (PYHKIIMM, TOYKM OJKCTpemMyMma (yHKIMU, HauOoJsblliee U
HauMEHbIllee 3HA4YeHHUA (QYHKIUM Ha TMPOMEXKYTKE; HCIOJIb30BaTh HX JJIs
ucclenoBaHus PyHKINHU, 3aJaHHON TpaduKoOM.



OmnepupoBaTh NMOHATUSAMU: TpaUKHU NOKA3aTEIbHOU, JIOrapUPMUUECKON U
TPUTOHOMETPUUECKUX (PYHKLMI; N300paxaTh UX Ha KOOPAWHATHOW IJIOCKOCTU U
VCITOJIB30BATh JJIs PELICHUS] YPABHEHUI U HEPABEHCTB.

N306paxaTh HA KOOPAMHATHOM TUIOCKOCTH TpadUKy JTUHEHHBIX YpaBHEHHI
Y WCIIOJIB30BaTh UX JUIA PEIICHUs] CUCTEMBI JIMHENHBIX YPABHEHUM.

Hcnonp3oBatk rpadpuku (QYHKUMA Ui HCCIENOBAaHUS IPOLECCOB U
3aBHCUMOCTEN U3 IPYrUX y4eOHBIX TUCHUILINH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OmnepupoBaTh MOHSATUSAMHU: HENPEPBIBHAST (PYHKIIHS; TPOU3BOAHAS (YHKIUH;
UCIIOJIb30BaTh TEOMETPUUECKUN U (PU3UIECKHI CMBICI MPOU3BOAHOM AJIs PEIICHUS
3aj1ad.

HaxoauTs npon3BoAHbBIE 2JIEMEHTAPHBIX (PYHKIMHA, BBIYUCIATH TPOU3BOIHBIE
CYMMBI, TPOU3BEJEHUS, YACTHOTO (DYHKITUI.

Hcnonb30BaTh NPOU3BOAHYIO IS UCCIEA0BAaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, IPUMEHAThH PE3YyJIbTaThl UCCIEIOBAHMS K IOCTPOEHUIO IpahuKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKIACHUSA HAWIY4YLIEro PELICHUS B
IIPUKJIAJIHBIX, B TOM YKCJIE COLUAIBHO-DKOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATHSMHU: TE€pBOOOpa3HAasi W  HHTErpall; MOHHUMATh
reOMETPUYECKUN U (PU3UUECKUN CMBICI UHTErpaia.

Haxoauth nepBooOpa3Hble 3J€MEHTApHBIX (DYHKIUH; BBIYUCISATH UHTErpall
no ¢popmyne HeroTona—JIeiOuuna.

Pemars mpukiiagHele 3aJa4d, B TOM YHUCJE COLUUAIBHO-KOHOMHYECKOIO M
(bu3MYecKoro xapakrepa, CpeJICTBaMi MAaTEMATHUYECKOTO aHAJIN3A.

IIJTAHUPYEMBIE PE3YJIBTATHI 11O 'TEOMETPUU
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(OPMHPOBAHHOCTHIO TPAKAAHCKON MO3UIIMK 00YUAIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO 4YJ€Ha POCCHHWCKOro OOIIeCTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
NpoIeAyp TpaxaaHCKOro oOImiecTBa (BbIOOPHI, OMPOCHl U TIP.), YMEHHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIHUSIMU ¥ HA3HAYCHUEM.

IIarpuoTnyeckoe BOCIUTAHKE:

c(hOpPMHUPOBAHHOCTHIO POCCHICKOM TPaKTaHCKOW UICHTUYHOCTH, YBAKECHUS K
MPOIIIOMY M HACTOSIIIIEMY POCCUMCKOW MAaTEMATUKH, LIECHHOCTHBIM OTHOILIEHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTEMaTUYECKOW IIKOJIbI,
K HCIOJh30BAHUIO 3THUX JOCTMKEHUW B JAPYrMX HayKaX, TEXHOJOTHUAX, cdepax
HKOHOMUKHU.



JIlyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEH POCCHIICKOTO Hapoja;
c(hOPMHUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHHUS, OSTUYECKOTO  IIOBEJICHMUS,
CBSI3AHHOT'O C MPAKTHUYECKUM IMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYyIIETO.

JcTeTHYEeCKOe BOCIIMTAHME:

ACTETUYECKMM OTHOUICHUEM K MHUpPY, BKJIIOYAsl ICTETUKY MATEMaTHYECKHUX
3aKOHOMEPHOCTEN, 0O0BEKTOB, 3ajad, pELICHUH, pacCyXJIEeHUI;
BOCHPUUMYHUBOCTBIO K MATEMAaTUYECKUM ACIIEKTAM Pa3JIMYHbIX BUOB UCKYCCTBA.

du3nyYecKoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTBIO YMEHHS TPHUMEHSATh MaTeMaTHYCCKHE 3HAHUA B
HWHTEpecax 3J0poBOro u 6e3omacHoro odpasa KM3HH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHUE, COATIAHCUPOBAHHBIN PEXKUM 3aHATUU U

OT/bIXa, peryJspHas dusnueckas aKTUBHOCTB); (du3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUAX CIIOPTUBHO-03/10POBUTEIBHOU
JEATEIBHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPY/Iy, OCO3HAHHEM IIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K
pa3nmuuHbiM  cepam  TPOoPECCUOHAIBHOW  JIESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit mpodeccud W pealn30BBIBAaTh COOCTBEHHBIC JKU3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO U  CIOCOOHOCTHIO K  MaTeMaTUYeCKOMY OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUM BCEW JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUECKUX 3a]1a4y MaTeMaTHYECKON HAMPaBICHHOCTH.

IKOJOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJOTHYECKON KYJIbTYypbl, MOHWMAHUEM BIUSHHUS
COIIMATTbHO-?)KOHOMUYECKUX IMPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATBHOM
Cpelbl, OCO3HAHHEM TJIOOAIBHOTO XapakTepa JKOJOTUYECKUX MpOoOieMm;
OpUEHTAIlMEl HAa NMPUMEHEHHE MATEMAaTHYECKUX 3HAHWU U1 peuieHus 3a7ad B
0o0JaCTH  OKpY’)KAroMIeH cpefpl, TUTAHUPOBAHUS TIOCTYNKOB M OIICHKA WX
BO3MOYKHBIX ITOCIIEJICTBUU JIJISL OKPY’KAIOLIEN CPEIBI.

IleHHOCTH HAYYHOIO NO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHSI HAyKH W  OOIIECTBEHHOM TMPaKTUKH, TMOHUMaHUEM
MaTEeMaTUYeCKOW HayKd Kak cdepbl UYeIOBEUYECKOW JESITEIIbHOCTH, ATAaroB €€
pa3BUTHS M 3HAYMMOCTH JUISI PA3BUTUS LMBWIM3ALMHU; OBJAIAECHUEM SI3BIKOM
MaTeéMaTUKH ¥ MAaTeMaTUYECKOW KyJNbTypOM KakK CpPEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISATh IMPOEKTHYKD M HCCIEAOBATEIBCKYIO JESATEIbHOCTD
WHJIMBUAYAJIHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI



MeTtanpeaMeTHbIE PE3yJIbTaThl OCBOCHUS MPOrpaMMbl y4eOHOro IpeameTa
«Marematuka» XapaKTepU3yrTCs OBJIAZICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusamMu, YHUBEPCATbHbIMU Pe2YIAMUSHBIMU OCUCTEUIMU.

1)  VYuueepcanvnvie  noznasamenvmvie  Oeiicmsus, — 0becnequgarom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOUECCO8 00VUaowuxcs (0ceoeHue
Memoo08  NO3HAHUSL — OKpYJCalowe20  Mupa,  NpuMeHeHue  JI0SUYECKUX,
UCCc1e008amenbCKux onepayutl, yMeHut pabomamso ¢ ungopmayueti).

ba3oBble 1ornueckue aeficTBUsA:

e BBIBILITh U XapaKTEPHU30BaTh CYLIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TMOHATHI, OTHOUIEHMH MEXAYy HOHATUAMHU; (POPMYIHPOBATH
ONpENENCHUs]  IOHATUM; YCTAHABIMBAaThb CYIIECTBEHHBIM  IPU3HAK
KJaccu(pUKauy, OCHOBAaHUA sl OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUH
IPOBOJIMMOTI0 aHAJIN3a;

e BOCIpPUHUMATH, (OPMYIUPOBATH U  NPeoOpa30OBBIBATh  CYKJEHUS:
YTBEpJAUTEIIbHbIE W OTpULIATENbHbIE, €AMHUYHBIC, YacCTHbIE U OOIIME;
YCIIOBHBIE;

e BBIBISITH  MaTEeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBOpeursi B (paKkTax, AAaHHBIX, HAONIOJACHUSIX U YTBEPKICHMSIX;
npemjlaraTb  KpUTEPUM  JUISL  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH M
IIPOTUBOPEUHNIL;

e Ji€JaTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHI, YMO3aKIIIOUEHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPXKACHUN (IIpsIMbIE U OT IMPOTHUBHOIO), BHICTPAUBATh apryMEHTALIHIO,
OPUBOJUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KII€HUS U BBIBOJbL;

e BbIOMpaTh CcHOCOO pemieHuss yd4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BapHAaHTOB pelIeHMs, BBIOMpaTh Hauboyiee MOAXOASIIUNA € YYETOM
CaMOCTOATENIBHO BBIJIEJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareJbcKkue 1eHCTBUA:

e HCIOJBb30BAaTh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOpPEUUE, MpoOIemy,
yCTaHaBIMBaTh HCKOMOE€ M  JaHHOe, (OpMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e TPOBOJUTH CaMOCTOSITETILHO CILJIJAHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOro
O0OBbEKTa, SBJICHMS, TMPOLECCA, BBISBICHUIO 3aBUCUMOCTEH  MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENHPHO (HOPMYITHPOBATH OOOOIICHNS W BBIBOBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTD
MOJIYYeHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;



e TPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MpPOIECCa, a TaKXKE BBIJIBUTATh
MPEJIIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmanmeii:

e BBIABISATH JACPUIUTH WHPOPMAIINH, JTaHHBIX, HEOOXOIUMBIX JIJISI OTBETA
Ha BOIIPOC U JJIsl PELICHUS 3a4a4u;

e BHIOMpaTh WHPOPMAIUIO W3  HWCTOYHHKOB  PA3IUYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M WHTEPIPETUPOBATH MHPOPMAITHIO
pPa3TUYHBIX BUIOB B (POPM IIPEICTABIICHHUS,

e CTPYKTYpHUPOBaTh MHGOPMAIINIO, TIPEICTABIATh €€ B Pa3IUYHBIX (OopMax,
WLTIOCTPUPOBATH TpaduvecKH;

e OIICHUBATH HaAEKHOCTD uHdopmaruu 1o CaMOCTOSTEIIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHhusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00ecneyusaom

chOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCAL.

OOwmenne:

e BOCIHpUHUMATL U (GOPMYJIUPOBATH CYXKACHHS B COOTBETCTBUU C
YCIIOBUSIMU U HEJIIMU OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX M NMHCHbMEHHBIX TEKCTaxX, /1aBaTh IMOSCHEHUS 10
XOJly pelIeHus 3a/1a4i, KOMMEHTHPOBATh TIOJyUYCHHBIN Pe3yJIbTaT;

e B XO0I€ OOCYXXJICHUS 3a7]aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI,
poOJIeMBbI, perIacMoi 3a/1auu, BEICKAa3bIBaTh UJCH, HAIICJICHHBIC HAa TTOUCK
pEIIeHUs; COTOCTaBIATh CBOM CYXKICHHS C CYXICHHSIMH JIPYTHUX
YYaCTHHKOB JHaora, OOHapyXWUBaTh pa3Indue W CXOJCTBO TO3WIINN; B
KOPPEKTHOM Popme PopMyTupOBaTh pa3HOIIACHs, CBOM BO3PAKECHHUS;

e TMpPEACTABIATH  PE3yJbTAaThl  PEHICHWS  3aJladd,  DKCIIEPUMEHTa,
UCCJIEIOBaHMsI,  TIPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmat
BBICTYIUICHHS C y4€TOM 3a/1a4 MPE3CHTAIUN U OCOOEHHOCTEH ay TUTOPHH.

CorpyaHu4ecTBo:

e TMOHWMMATh W  WCIOJB30BATh  MPEUMYIIECTBA  KOMAaHIHOHW U
WHUBUyaIbHON PabOThI MPY PENICHUH YYEOHBIX 3a71a4; TPUHUMATH 11EJTh
COBMECTHOW JESATENBHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOU
paboThI, pactpenensTh BUABI pabOT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3yibTaT paboThl; 000011aTh MHEHUSI HECKOIBKUX JIIOJICH;

e YYacTBOBaTh B IPYNIOBKIX (popmax padoThl (00CykKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMbD» U WHBIC), BBINOIHATH CBOIO 4YacTh pPaOOThI U
KOOPAMHUPOBATh CBOW JIEHCTBUS C JPYTMMH WIEHAMH KOMAaH]IbI;
OILICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMUA MPOIYKT MO KPUTEPHUSIM,
c(OpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Yuusepcanvhwie pezynamueHvle oeticmaus, obecneuyusaiom
Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

e COCTaBJISITh IJIaH, AJITOPUTM pPEILICHUS 3a/1a4d, BEIOMPATH CIIOCOO PelIeHHUS
C YYETOM MUMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,



apryMeHTUPOBaTh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUH C Y4ETOM HOBOM
uHbOopMaInu.

CaMOKOHTPOJIb:

e BJIAJCTh HAaBBIKAMH TIO3HABATEIBbHON peQIEKCHH KaK OCO3HAHUSA
COBEpILIAEMbIX JEHCTBUNA W MBICIUTEIBHBIX MPOILECCOB, UX PE3YIbTaTOB;
BIAJETh CIOCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca H
pe3ysbTara peuieHus MaTEMaTUYECKOM 3a1auH;

e TMpPEABUAECTh TPYIHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IpU pELICHUU
3a/1aud, BHOCHUTH KOPPEKTHUBBI B JIEITEIbHOCTh Ha OCHOBE HOBBIX
00CTOSITEIBCTB, TAHHBIX, HAMJICHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;

e OIICHMBAThb COOTBETCTBHE pe3yjbTaTa ILEJIW U YCJIOBUSM, OOBSCHSITH
INPUYHUHBI JTOCTUKEHUS WIM HEJOCTH)KEHUSI PE3YJbTaTOB JEATEIbHOCTH,
HaXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI
10 KITACC

OmneprpoBaTh MOHATHIMH: TOUKA, IPSIMAas, INTOCKOCTb.

[IprMeHSTh aKCHOMBI CTEPEOMETPUU W CIIEACTBHUS W3 HUX INPH PEHICHUU
reOMEeTPUYECKUX 3a/1a4.

OmnepupoBaTh MOHATHIMU: NAPATUICTBHOCTD U MEPIICHIUKYISIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTs B3aUMHOE pAaCIOJIOKEHHUE TPSMBIX M TUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMU: JIBYTPAHHBIA yTroJl, TPaHW JABYTPAHHOTO YIJa,
peOpo IBYrpaHHOTO yTria; JIMHEWHBIM Yroj JBYTPaHHOTO YIJIa; TpaaycHas Mepa
JBYTPAHHOTO yTJIa.

OmnepupoBaTh TOHSATHSIMH: MHOTOTPAaHHHK, BBIMTYKJIBIA W HEBBITYKJIbIH
MHOTOTPaHHHK, 3JIEMEHTHl MHOTOI'pPaHHHKA, TPABUIIHHBII MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIC BHIIBI MHOTOTPAaHHHMKOB (IMUpaMuia; TpU3Ma,
NPSIMOYTOJIbHBIN NapaJijiesienunei, Kyo).

KnaccudpumnmpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KiIaccu(uKanuy  (BBINYKIBIE W HEBBINYKIbIE MHOTOTPAaHHHUKH; TpPaBUJIbHBIC
MHOTOTPaHHHKH; MPSAMbIE ¥ HAKJIOHHBIC TIPU3MBI, TAPaJUICIICITUTIC]IBI).

OmnepupoBaTh MOHATUSAMH: CEKYIask INIOCKOCTh, CEYeHHE MHOTOI'PaHHHUKOB.

OOBACHATH MPUHIUIBI TOCTPOCHUS CEUEHUH, UCTIONB3YS METOJ CIIEIOB.

CTpouTh CE€YeHHS MHOTOTPAHHUKOB METOJOM  CJIEOB, BBINOJHSATH
(BBIHOCHBIE) IJIOCKHE YEPTEKU M3 PUCYHKOB TPOCTHIX OOBEMHBIX (GUTYp: BU
CBEpXy, COOKY, CHU3Y.

Pemrate 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIMYHMH 110 00pa3iaM HUiu
aNropuTMaM, MPHUMEHSS W3BECTHbIE AaHAJIUTUYECKHE METOJbl NpPU PEUICHUU
CTaHJAPTHBIX MAaTEMaTHYECKHUX 3a]a4 Ha BBIYMCIICHUE PACCTOSIHUM MEXIY ABYMsI



TOYKaMH, OT TOYKH JO MNOpSIMOM, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIINMHUCS NPSMBIMU.

Pemarp 3a1aun Ha HaxXOXKJEHHE T€OMETPUUECKUX BEJIMYUH 1O 00pas3am Win
QNTOPUTMaM, NPUMEHSS W3BECTHBIC AHAIMTUYECKAE METOABl NPHU PEIICHUH
CTAaHJAPTHBIX MATEMATHUYECKUX 334a4 Ha  BBIYMCIECHUE YIVIOB  MEKIY
CKPELIMBAIOIIMMHUCA NPAMBIMH, MEXKIYy MNPSIMOA M  IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.

Bbrancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMua) ¢ TNpuMEHEeHHeM (OpMys; BBIYHCIATH COOTHOLICHHS MEXIY
TUIONIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOTI0OHBIX MHOTOTPAHHUKOB.

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

W3Bnekatp, mpeoOpa3oBbIBATH M HWHTEPHPETUPOBATH HHPOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypax, MPEICTABICHHYIO HA YepTexax U
pUCYHKaX.

[TpumensaTh TeomeTpuueckue (HaKThl Ui PEUICHUS] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO 1IAaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpOCTEWINE NPOrPAMMHBIE  CpPEICTBA M AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a1a4.

[IpuBOaNUTHL NpHUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
YKWA3HU, PACTIO3HABATh IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMEHATh MOJMYYEHHBIE 3HAHHUS Ha IPAKTUKE: aHAIU3UPOBATh PEAbHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE TIOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHOM TMPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'EOMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITI0JIb30BAaHUEM T€OMETPUUYECKUX MTOHATHI U TEOpPEM, anmnapara ajreOpbl; pemarhb
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KJIACC

OmnepupoBaTh MOHATHUSMHU: UWIMHIpPUUYECKas IOBEPXHOCTh, 0OO0pa3yrolue
UWIMHAPUYECKOM  TOBEPXHOCTH;  LWJIMHAP;  KOHUYECKas  ITOBEPXHOCTH,
oOpa3ylolue KOHHYECKOH TOBEPXHOCTH, KOHYC; cpepruyeckasi MIOBEpXHOCTb.

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

OOBACHATH CIOCOOBI OTYUYEHUS TEJ BpaILleHUSI.

KnaccuduimpoBaTs B3auMHOE pacioioKeHUe cepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSAMHU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; I1apOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CJIOS;
IApOBOM CEKTOP.

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



OnepupoBaTb NOHATHSIMH: MHOTOIPAaHHUK, BIHUCaHHBIA B chepy H
ONKCaHHBIM OKOJIO cdepbl; cdepa, BHMCAHHAE B MHOIOTPAHHUK WM TEJO
BpAILlCHHUS.

Bb4ucasTe COOTHOLICHUS] MEXIY TUIOMAIASMHU MOBEPXHOCTEH M 00bEMaMu
0/TOOHBIX TEJI.

N300paxaTh u3yyaeMble (QUIypbl OT PYKH U C IMPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbImonHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB IPOCTHIX 0OBEMHBIX
dburyp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHUS TEJ BPAICHHUS.

W3Bnekatb, WHTEPNPETUPOBATH U MpPeoOpa3oBbIBaTH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE IEWCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBSICHITh, KAKUMHU CBOMCTBAMU OHU 00JIa1at0T.

[IprMeHATH IpaBUIIO NIapaJUICIICIIUAIIEAA.

OnepupoBaTh NOHATHIAMU: JE€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YIOJ MEXAY
BEKTOPAaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIJIAHAPHBIE
BEKTOPBI.

HaxoauTte cyMMy BEKTOpPOB M IIPOM3BEACHUE BEKTOPA HA YHUCIIO, YIOJI MEXIY
BEKTOPaMH, CKaJIPHOE IPOU3BEACHUE, PACKIAAbIBATL BEKTOpP II0 JBYM
HEKOJUIMHEApHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPNHAT.

[TpumensTh TeomeTpuueckue (HakThl Uil PEUICHUs] CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIarallinX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemate npocreimme reoMeTpu4ecKue 3alayd Ha NPUMEHEHUE BEKTOPHO-
KOOpAMHATHOI'O METO/A.

Pemlarp 3amaum Ha [I0OKa3aTeslbCTBO MATEMAaTHYECKUX OTHOLICHHW W
HAXO0XJIEHWE FeOMETPUUECKUX BEJIMUMH M0 00pa3laM WM alropuT™MaM, MpUMEHsIs
M3BECTHBIE METO/IbI ITPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKUX 3a/1a4.

[IpumeHaTs mOpocTEdlIEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a1ay.

[IpuBOINUTH NpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOAEC H
’KU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

IIpyMeHATh IOIYYEHHBIE 3HAHWS Ha IPAKTUKE: aHAIU3UPOBATH PEAIBHBIC
CUTyallud W IPUMEHATb WU3YYCHHBIC IIOHATUA B IIPOLECCE IIOMCKA PELICHUs
MaTeMaTHYeCKu C(HOPMYIUPOBAHHONW MPOOJIEMBbI, MOJEIUPOBATH peajbHbIC
CUTyallUd Ha A3BIKE TIEOMETPUM, MUCCIEAOBATH IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATUI U TEOpEM, anmapaTa anreOpsl; pemaTh
[IPAKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOXKICHUEM T€OMETPUUECKUX BEIUYUH.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHMSI MpOrpaMMbl y4eOHOTro TMpeaMeTra
«MareMaTuka» XapaKTepU3yIOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
W OTBETCTBEHHOI'O 4Wi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SBIICHUMH,
NpoIeAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIp.), YMEHHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKIUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUUHOCTU, YBAKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TMOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U IESTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUUBOTO OYAyIIETO.

JcTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHpPY, BKIIIOYash ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, O0OBEKTOB, 3ajad, PEIIEHHN, paCCYyXICHUM;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM acCleKTaM pPa3IMyHbIX BUAOB UCKYCCTBA.

duznyeckoe BOCIUTAHKE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TNPUMEHATh MaTeMaTUYECKHE 3HAHUA B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3/I0pOBOE MHUTAHHUE, COATAHCHPOBAHHBIN PEXUM 3aHATUNA U

OT/IbIXa, peryispHas busnueckas aKTUBHOCTD); (bu3HIecKoro
COBEPIIICHCTBOBAHHSI, pu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

Tpynosoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IEHHOCTH TPYIOJIIOOUS; HHTEPECOM K
pa3nmu4yHbIM  chepaM  MpPO(ECCHOHAIBHOW  NEATEIBHOCTH,  CBS3aHHBIM — C
MaTEeMaTHKOW W €€ MPUIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIH BHIOOD
Oyaymeil mpodecciu W peann3oBBIBaTh COOCTBCHHBIE JKU3HEHHBIC TUIAHBI,
TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUIO HAa TPOTSDKEHUHM BCEW JKU3HM;, TOTOBHOCTBIO K aKTHBHOMY
YUYaCTHIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MATEeMAaTHIECKOW HAITPABICHHOCTH.



JIKO0JIOTHYECKOE BOCTIUTAHHE:

c(OPMUPOBAHHOCTHIO OIKOJIOTHYECKOH KYJIbTYPHI, TMOHUMAHUEM BIUSHUS
COLIMATbHO-PKOHOMHUYECKUX MPOIIECCOB HA COCTOSIHUE MPHUPOJIHON U COIMATBLHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpHEHTalell Ha TMPUMEHEHHE MAaTeMaTHYEeCKUX 3HAHWHN Ui pEIIeHUs 3a1ad B
o0nacTh OKpyXKawmled cpeapl, IUIAHUPOBAHHUS IMOCTYIKOB H OIIGHKH UX
BO3MOJKHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAykKH M  OOIICCTBCHHOH IPAKTHUKH, IOHHMaHHEM
MaTEeMaTHUECKONH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBHOCTH, JTaloB e&
pa3BUTHA W 3HAYMMOCTH JJIS Pa3BUTHs [HUBHIN3ALMHW; OBJIAJICHUEM S3BIKOM
MaTeMaTUKH M MaTeMaTHYeCKOW KyJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MUPa;
TOTOBHOCTBIO OCYIIECTBIIATH MPOEKTHYI0 M HCCIEIOBATEIBCKYIO NEATEIHbHOCTD
WHIWBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«MaremaTuka XapaKTEePU3yIOTCs OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — 0Oecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoenue
Memo008  NO3HAHUA  OKpYJHCarwe2o  Mupa;,  npumeHeHue  J102U4ecKux,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBu:

e BBIABIISTh U XapaKTEPU30BaATh CYIICCTBEHHbIE MPU3HAKA MATEMATHIECKUX
O00BEKTOB, TOHATUH, OTHOIICHUH MEXTy MOHATHAMU, (OPMYIHPOBATH
OTpECeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUisi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymHpoBaTH W MPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIBHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npemsiaraTh  KPUTEPUM IS BBISBICHUS ~ 3aKOHOMEPHOCTEH |
MIPOTUBOPEUNH;

e JieJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3AKITFOUCHHH 110 aHAJIOTUH;

e TPOBOAWTH CaMOCTOSITENIBHO JI0KA3aTehCTBA MaTEeMaTUYECKUX
YTBEPKJICHUM (MPSMbIE U OT MPOTUBHOTO), BHICTPAUBATH apryMEHTAIHUIO,



NPUBOAUTH TPUMEPHI U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CY>KJI€HUS U BBIBOJBL;

BBIOMpaTh CIIOCOO pelIieHus: y4eOHOM 3amauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pEIIEHUS, BBIOUpATh HamboIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSATEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbLCcKue 1eHCTBUA:

UCTIOJIb30BaTh BOIMPOCH KaK HMCCIEIOBATENbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOIPOCHI, (PUKCUPYIOIIUE MTPOTHUBOpPEUHE, MpoOIeMy,
yCTaHaBIMBaTh HCKOMOE€ M  JaHHOe, (OpPMHUPOBATH  THUIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIIMIO, MHEHHUE;

IPOBOAUTH CaMOCTOSITENIHO CIUTaHUPOBAHHBIH HKCHEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4ECKOIro
O0BEKTa, SIBJICHUSA, TNPOIECCA, BBISIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSMU, TPOIIECCAMU;

CaMOCTOSITENILHO (POPMYIMpPOBaTh 000OILEHUS U BBIBOJIBI 110 pE3yJIbTaTaM
IPOBEAEHHOTO HAONIOIEHUS, UCCIEJOBaHMs, OLEHUBATh JIOCTOBEPHOCTH
HOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TaKXKE BBIIBUTATH
MIPE/IOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nunpopmanueii:

2)

BBISBJIATH JAe(PUINUTHI MHPOPMAIUMK, JaHHBIX, HEOOXOAUMBIX NIl OTBETA
Ha BONIPOC U AJIA PELICHUS 3a]1a4H;
BbIOMpaTh  MHGOPMALMIO W3  HCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMAIUIO
Pa3IMYHbIX BUIOB U (POPM Ipe/ICTaBICHMUS;
CTPYKTYpPUPOBaTh UHPOPMALUIO, IPEACTABIATh €€ B pa3InYHbIX Qopmax,
WUTIOCTPUPOBATH TpaUuecKH;
OLICHUBATh HaAEKHOCTD uHdopmanuu o CaMOCTOSITENIBHO
c(OpMYIIMPOBAHHBIM KPUTEPHUSIM.

Vuusepcanvnuvie ~ KOMMYHUKamugHvle  Oelicmeus,  0Oecneuusaom

ChOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VYAIOUWUXCSL.
Oomenue:

BOCIIpUHUMATh W  (DOPMYJIMpPOBaTh CYXKJACHUS B COOTBETCTBUU C
YCIIOBUSIMHU U TICJIIMH OOIIECHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOO
TOYKY 3pPEHHUSI B YCTHBIX M MUCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJly PEIICHUs 3a1a4l, KOMMEHTHUPOBATh MOJyYEHHbIN pe3yIbTarT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMOM TEMBI,
npoO0sIeMbl, pelIaeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHbIE HAa MTOUCK
pEUIEHUs; COMOCTABIATh CBOM CYXKICHHUS C CYXKICHUSIMA JIPYyTrUX
YYaCTHHKOB JHaora, OOHAPYXUBATh Pa3Indue W CXOJICTBO TMO3MWIIUN; B
KOPpEKTHOU GopMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,



e IIPEACTaBIATh  pE3yJbTaThl  pEIICHHUs  3aJadyd,  HKCIEPUMEHTA,
UCCIIEJOBaHMsI,  IPOEKTAa;  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 MPE3eHTAUU U 0COOEHHOCTEN ay TUTOPHUH.

CoTpyaHu4ecTBO:

e IOHMMAaTh W  HCIOJB30BATh  MPEUMYLIECTBA  KOMAHJIHOH U
VHAMBUIyaJIbHON pa0bOThI IPU pPELICHUH Y4eOHBIX 3a/1a4; IPUHUMATh 1IEJIb
COBMECTHOH JESATENBbHOCTH, IIJIAHUPOBAThb OPraHU3AIMI0 COBMECTHOM
paboThl, pacrpenensTh BUABI padoT, JOTOBApUBATHCSA, 00CYKIaTh MPOIIECC
U pe3ysbTaT paboThl; 00001MaTh MHEHUS HECKOJIBKUX JIFOICH;

e yYacCTBOBATh B IPYMIOBBIX (hopMax paboThl (00CYkIeHUsI, 0OOMEH MHEHHUIA,
«MO3TOBBIE WITYPMBD» W UHBIE); BBINOJHITH CBOIO 4YacTb pabOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYTMMM YJIE€HAMH KOMaH/bI;
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

3) Ynusepcanonuvie  pezynamuenuie Oelicmeus, obecneuusaiom
Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranusamnus:

COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUs 3a/1aul, BIOUPATh CIIOCOO pelIeHus ¢
y4ETOM UMEIOIIMUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb:

e BJIAJCTh HaBBIKAMU TIO3HABATEIbHOW pEe(IEKCUU KaK OCO3HAHMUS
COBEpIIAEMbIX JIEUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BJIAJETh CIOCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca M
pe3yJibTara peleHnsl MaTEMaTHYEeCKOM 3a/1auu;

e TMPEIBUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PELICHUH
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JEATECIBHOCTH Ha OCHOBE HOBBIX
00CTOATENIbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BHISIBIICHHBIX TPYIHOCTEH;

e OIIGHUBATh COOTBETCTBHE pE3yJIbTaTa IEH U YCJIOBHSIM, OOBSICHITH
MPUYUHBI JIOCTHKEHHSI WIM HEJIOCTHKECHHS PE3yJbTaTOB AEATEIbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KUIACC

Yurath ¥ CTPOUTH TAOIHIIHI U JUATPAMMBEI.

OnepupoBaTh  MOHATUSIMHU:  CpeAHEe  apupMETHUYecKoe,  MeauaHa,
HauOoJIblIee, HANMEHbBIIIEe 3HAUEHUE, pa3MaX MacCUBa YMCIOBBIX JaHHBIX.

OnepupoBaTh MOHATHUSIMU: CIy4YalHBIM SKCIEPUMEHT (OMBIT) U CiIy4yalHOE
COOBITHE, DJIEMEHTAPHOE COOBITHE (JIEMEHTAPHBIM WMCXOM) CIyYailHOTO OIIBITa;
HAXOJIUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIyYailHBIMH COOBITHSIMH,



HaXOQUThb W CpPABHUBAThb BEPOSTHOCTU COOBITMM B H3YYEHHBIX CIIydalHbIX
DKCIIEPUMEHTAX.

Haxogute u QopmynupoBaTh CcOOBITHS: IepeceueHne U OOBbeAMHEHUE
JAHHBIX ~ COOBITMH, COOBITHE, TPOTUBOIOJIOKHOE  JTAHHOMY  COOBITHIO;
MOJIb30BaThCS IuarpaMMamMu Jitepa U GpopMysoi CIIOKEHUs BEPOSTHOCTEH MpHU
pelIeHny 3a1a4.

OmnepupoBaTh MOHATUSIMU: YCIOBHAs BEPOATHOCTb, HE3aBHUCHUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C IOMOINBIO MPABWIA YMHOXKEHUS, C IIOMOIIBIO JIepeBa
CJIy4allHOIO OIbITA.

[IpumMeHsATh KOMOMHATOPHOE PABUIIO YMHOKEHHUS MIPU PEILICHUH 3a]1a4.

OnepupoBaTh NOHATUSIMH: HCIBITAHUE, HE3ABUCUMBIE HCHBITAHMS, CEPHS
UCHBITAaHUHM, yCleX M HeyJaua; HaXOAMTh BEPOATHOCTH COOBITUH B CEpPUH
HE3aBUCUMBIX MCHBITAHUHN JI0 IEPBOTO yCIeXa; HAXOIUTh BEPOSATHOCTH COOBITUH B
CEpHUU UCIIBITaHUN bepHyum.

OnepupoBaTb  MOHATUSMH:  CIydaliHas  BEJIHMYMHA,  PACIPEICICHUE
BEPOSATHOCTEN, 1UarpaMMa pacIlpeIeIeHus.

11 KVIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAYECHUW  CIIyYallHOM  BEJIMYMHBI  TIO
paCIpeNeIeHUIO WIIA C IOMOLIBIO THATPAMM.

OnepupoBaTh MOHITUEM MATEMATUYECKOTO 0KHUIAHUS; IPUBOIUTH IPUMEPHI,
KaK IMPUMEHSETCI MATEMAaTUYECKOE OKHUAAHWUE CIIYYaWHOW BEIWYMHBI HAXOIUTH
MaTEMATUYECKOE OKUAAHNE M0 TAHHOMY PACIPEICIICHUIO.

HmeTh nipeAcTaBieHUE O 3aKOHE OOJBIINX YHCEIL.

HNmeTts npeacTaBieHne 0 HOPMAJIbHOM PACIPEIEIICHHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
n/n MPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHoOXxecTBa palluOHAIbHBIX U
1 JICUCTBUTEIIbHBIX Yncesl. PalimoHanbHbIe 14 1
YpaBHEHHUS U HEPABEHCTBA
5 Oyukiuu u rpaduku. CTeneHs ¢ HelbM 6
MOKa3aTeseM
3 Apudmerndeckuii KOpeHb N—0 CTETICHU. 18 1
WppannonanbHble ypaBHEHUS U HEPABEHCTBA
Dopmyisl
4 TpUroHOMETpHH. T pUroHOMeTpUUecKre 22 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCUN 5
6 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS 3 1
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 0




11 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrpoaririe  Hpakruieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
CreneHsb ¢ paluOHaJIbLHBIM TOKA3aTEJEM.
1 [TokazarenpHas pynkuus. [lokazarenpHbie 12 1
YpaBHCHHS U HEPABCHCTBA
Jlorapudmuueckas GyHKIHUS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpuyeckue GyHKIHHA U UX
3 rpaduxu. TpuroHoMeTpuueckue 9 1
HEpaBEHCTBA
4 [IpousBoaHas. [IpumeneHnne mpou3BOgHON 24 1
5 WHTerpan u ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHHA 12 1
7 HarypanbHble u nensie ynucna 6
8 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 AL 18 9
3HAHUU
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC




KoauuecTBO 4acoB

DJIEKTPOHHbBIE

Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabusie IlpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Brenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapaniensHOCTh IPSIMBIX U TIIIOCKOCTEH
3 [lepnieHIUKYISIPHOCTD MPSMBIX U 12
IIJIOCKOCTEMN
4 VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1
3) MHororpanHuku 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHMUSI, pACCTOSIHUS U YIJIbI 1
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KJIACC

KoJsmn4yecTBo 4acoB JIeKTPOHHBIE
HaumMmeHoBaHHe pa3iesioB U TeM (uudpoBbie)
Ne n/m P Konrpoabnbie IIpakruueckue p
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Temna Bpamenus 12
OOBEMEBI TN 5
BekTops! U KOOPAMHATHI B IPOCTPAHCTBE 10
[ToBTOpeHue, 06001EeHNE, 7 1
CUCTeMaTu3alus 3HAaHHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC
KoanuectBo yacos JJIeKTPOHHBIE
HaumeHnoBaHue pa3aesioB U TeM undpoBbIe
Ne ni/m P Kourpoabubie IIpakTHyeckue (ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
[IpencraBneHue TaHHBIX U OMUCATEIIbHAS 4
CTaTHCTHKA
CrnyualiHble OTIBITHI U CIIy4aliHbIE COOBITHS,
OTBITHI C PABHOBO3MOKHBIMU 3 1
AIIEMEHTaPHBIMU UCXOAaMU
Omnepanuu Haj COOBITUSIMHE, CIIOKEHUE 3

BEPOSATHOCTEMN




VYcnoBHas BEpOSTHOCTb, IEPEBO
4 CIIy4aifHOTO OIbITa, (hOpMYIIa MOJIHOM
BEPOATHOCTH U HE3aBUCUMOCTb COOBITHI

DneMeHTHl KOMOMHATOPUKU

CepI/II/I IIOCJICA0BATCIBbHBIX HCIIBITaHUI

CrnyualiHble BEJIMUMHBI U paclpeeIeHUs

o N O o

O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI

g1 o w M~

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME




11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 MaremaTH4yecKoe OKHUIaHUE CIy4YaiHOM 4
BEJTMYHUHBI
5 HHCHGPCHjI Y CTaHJApTHOE OTKJIOHECHHE 4 1
CIIy4aiiHOM BEIMYMHBI
3 3aK0H OOJIBIINX YHCET 3 1
4 HenpepriBHbIe CllydaiiHbIe BETUYHMHBI 5
(pacripenerneHus)
5 HopwmanbHoe pacnipenenenus 2 1
5 [ToBTOpEHME, 0606HICHI:IG u 19 5
CUCTeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




HOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosnuuyectBo 4yacos JIEeKTPOHHBIE
Ne ara ngposbie
w/n Tema ypoka Beero Kontpoabnbie IIpakTuyeckue fI[Sy'—IEHI/Iﬂ :)16[()1:1203aTe.111>m,1e
padoThI padoThI pecypes:
1 MHoecTBO, OnIepaluy HaJl MHO>KECTBAMHU. 1
Huarpammsl Ditiepa—BenHa
Pannonanbublie yncna. OObIKHOBEHHBIE U
2 JECSITUUHBIE IPOOH, IPOLIEHTHI, 1
OecKOHEUYHbIE IEPUOANUECKHE JPOOU
Apudmerndeckre onepanum ¢
3 pPalMOHATIbHBIMU YHCIIAMU, 1
peoOpa30BaHUs YUCIOBBIX BhIPAKEHUM
[Tpumenenue apoGeit ¥ NPOLIEHTOB IS
4 pEeILIeHUs IPUKIAIHBIX 3a7a4d U3 Pa3IMYHbIX 1
OTpaciel 3HaHUM U peanbHOU KU3HU
[TpumeHnenue npoGei U MPOLEHTOB st
5 pELIeHUs TPUKIAIHBIX 3a7a4d U3 Pa3IMYHbIX 1
OTpaciel 3HaHUW U peanbHOU KU3HU
6 JleicTBuTenbHBIE YKclia. PaimonanbHbIe U 1
UppaluoHaIbHbIE YHCIIa
7 ApudmeTnueckue ornepauu c 1
JNENCTBUTENbHBIMH YHCIIaMU
[TpuGnuxEHHbIE BHIYMCIICHUS, TPaBUIIa
8 OKpYIJIEHUS, IPUKHJIKA U OLIEHKA 1

pe3yibTara BBIUHCIICHU N




ToxnecTBa U TOXKJIECTBEHHBIE

9
npeoOpa3oBaHus
10 VYpaBHeHUEe, KOPEHb YPaBHEHUS
11 HepaBeHcTBO, pelieHre HepaBeHCTBA
12 Merona uHTEpBaJIOB
13 Pemmenue uenbix U JpoOHO-palliOHATBHBIX
ypaBHEHUN U HEPABEHCTB
KontponpHast padora o Teme "MHoOXKecTBa
14 paLMOHANBHBIX U IECTBUTEIIBHBIX YHCEIL.
PannonanbHble ypaBHEHHS U HEPABEHCTB"
15 OyHKIWMS, CITOCOOBI 3a1aHus () YHKITUH.
Bsanmuo obparHbie HyHKIIHH
['paduk pynkuuu. O61acTh OnpeeaeHus u
16 MHO>KECTBO 3HaueHu (pyHKIuu. Hynu
¢dbyHkuH. [IpoMe)yTKH 3HAKOTIOCTOSTHCTBA
17 YérHble 1 HeYETHBIE PYHKINU
CrerneHs ¢ 1eNbIM [T0Ka3aTEeIeM.
18 CranpmaptHas ¢popma 3armcu
JNIEUCTBUTEIILHOTO UHCIIa
Hcnonb3oBanue noaxossmeii popmbl
19 3aMucH JEHCTBUTEIBHBIX YHUCEN JISI
pEIICHHS TPAKTUICCKHUX 33729 U
MIPEJICTABICHHSI TAHHBIX
CrenenHast GyHKIUS C HATYpaTbHBIM U
20 LEJIBIM IMoKa3aTesieM. EE cBolicTBa U
rpadux
21 ApudmeTnieckuii KOpeHb HATYpaIbHOM

CTCIICHU




Apudmernueckuii KOpeHb HaTypaTbHON

22
CTENEHU

93 CaoticTBa apu(PMETHUECKOTO KOPHS
HaTypaJIbHOMU CTEIIEHU

24 CgoiicTBa apu(pMETHIECKOTO KOPHS
HaTypaJbHON CTENEHU

25 CaoticTBa apu(PMETHUECKOTO KOPHS
HaTypaJbHON CTENEHU

26 JleiicTBus ¢ apupMETHICCKUMH KOPHIMHU
N—OM CTENeHU

97 JeiicTBus ¢ apupMeTHUECKUMH KOPHIMHU
N—oil cTeneHu

28 JleiicTBus ¢ apupMETHICCKUMH KOPHIMHU
N—OM CTENeHU

29 JleiicTBus ¢ apupMETHICCKUMH KOPHIMHU
N—OM CTENeHU

30 JeiicTBus ¢ apupMETHUECKUMH KOPHIMHU
N—OM CTEIIEHU

31 Pemenne nppanroHaNbHBIX YPABHEHUN U
HEPaBEHCTB

39 Pemienne nppalimoHanbHBIX YpaBHEHUN U
HEPaBEHCTB

33 Peienne uppaimoHaibHBIX YpaBHEHUN U
HEPaBEHCTB

34 Pemenue nppanroHanbHbIX YpaBHEHUHN U
HEPaBEHCTB

35 Pemienne uppaiimoHaibHBIX YpaBHEHUN U

HEpPaBEHCTB




36

CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn

37 CgoiicTBa u rpaduK KOpHs N-0if CTeTICHU
KonTtponbHas pabora o Teme

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

39 Cunyc, KOCUHYC ¥ TAaHT€HC YHCIIOBOTO 1
apryMeHTa

40 Cunyc, KOCHHYC ¥ TAaHT€HC YHCIIOBOTO 1
apryMeHTa

41 ApKCHHYC, apKKOCUHYC U apKTaHI'€HC 1
YHCIIOBOTO apryMeHTa

42 ApKCHHYC, apKKOCHHYC U apKTaHT€HC 1
YHCIIOBOTO apTyMEHTa
Tpuronomerpuveckas OKpyKHOCTb,

43 oTpesiesieHue TPUTOHOMETPHUICCKIX 1
(GYHKIMI YMCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

44 OIpEEIIEHNE TPUTOHOMETPUYECKHUX 1
(GYHKIMI YMCIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1

46 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

47 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1

48 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

49 [IpeoOpazoBanue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

50 [IpeobpazoBaHre TPUTOHOMETPUIECKUX 1

BBIPAKECHUI




[Ipeobpa3zoBanue TPUTOHOMETPUUECKUX

51 . 1
BBIpXEHUI

59 [Ipeobpa3oBaHue TPUrOHOMETPUUECKUX 1
BBIPAKCHUM

53 [IpeobpazoBaHre TPUTOHOMETPUYECKUX 1
BBIPAXKEHUM

54 Pewienne TpUroHOMETpUYECKUX YPaBHEHUM 1

55 Pemienne TpuroHoMeTpUUECKUX ypaBHEHUI 1

56 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1

57 Pemienne TpUroHOMeTpHUUECKUX ypaBHEHUI 1

58 Pemienne TpuroHOMeTpHUUECKUX ypaBHEHUI 1

59 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1
KonTponbnas pabota no teme "dopmyst

60 TPUTOHOMETPHUH. TPUTOHOMETPUYECKHE 1
ypaBHeHHUA"
[TocnenoBaTeIbHOCTH, CLIOCOOBI 3aJaHUS

61 MOCJIeI0BAaTEIbHOCTEN. MOHOTOHHBIE 1
10CJIEI0BATEIbHOCTH
Apudmernueckasi 1 reoMeTpuyecKas

62 nporpeccuu. Mcnonb30BaHNE POTPECCHH 1
JUTSL PeUICHUs] PeaTbHBIX 33124
MPUKIIATHOTO XapaKTepa
beckoHeuHo yObIBaroIias reoMeTpuuecKas

63 nporpeccusi. Cymma O€CKOHEYHO 1
yOBIBaIOLIEH reOMETPUUECKON TPOrpeccuu

64 ®opmya CI0KHBIX TPOLEHTOB

65 dopmyia CIIOKHBIX MTPOIEHTOB




O0001enue, cucreMaTA3amus 3HaHUH 3a

66 KypcC aJireOpbl ¥ Ha4aJl MaTeMaTHIeCKOTO 1
aHanuza 10 kacca
67 Wrorosas KoHTpoJbHAS paboTa 1
O0001Ienre, cucTeMaTH3alMs 3HaHUH 3a
68 KypcC aJireOpbl ¥ HayaJl MaTeMaTHYeCKOTO 1
aHanuza 10 kiacca
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

CreneHb ¢ palrOHAJIBHBIM IIOKA3aTCJIEM

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

CBoiicTBa cTeneHu

[TpeoOpazoBaHue BhIpAXKEHHIA, COIEPIKAIITIX
paloHaIbHbIE CTETICHU

[TpeoOpazoBaHue BhIpAKEHHI, COIEPIKAITIX
paloHaIbHbIE CTETICHU

[IpeobpazoBanue BbIpaKEHUM, COACPIKAIIIX
paloHATIbHBIE CTETICHU

IToka3zaTennHEIC YpaBHCHHA U HCPABCHCTBA

© 0 N O

IlokazarenpHEIC YpPaBHCHHA U HCPABCHCTBA
ITokazaTenbHbIE YpaBHCHHA U HCPABCHCTBA

IlokazarenpHEIC YpPaBHCHHA U HCPABCHCTBA

11

Iloxa3aTenbHble ypaBHEHUS U HEPABEHCTBA
[Toka3zarenbHas (pyHKIMSA, €€ CBOWCTBA U
rpaduk

A

12

KonTposabHas padora no teme "Crenens ¢
PalMOHATILHBIM [TOKA3aTEIEeM.
[TokazarenpHas ¢hyakums. [TokazarensHbIe
YPaBHEHHU U HEpPAaBEHCTBA"

13
14

Jlorapudm uucna

JlecaTuuHbIE U HATYypaJIbHBIE JTOTapH(PMbI




[IpeobpazoBanue BeIpaXXeHUM, COECPKAIINX

15
JorapudMbl

16 [IpeoOpazoBanue BBIpAXKEHHIA, COACPIKALIIX
J0rapupMbl

17 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKALLINX
JorapudMbl

18 [IpeoOpazoBanue BBIpAXKEHHIA, COACPIKALIX
JorapuMbl

19 Jlorapudmuueckre ypaBHEHUS U
HEpaBEHCTBA

20 Jlorapugmuueckue ypaBHEHUs U
HEpaBEHCTBa

21 Jlorapudmuueckrue ypaBHEHUS U
HEpaBEHCTBA

29 Jlorapudmuueckre ypaBHEHUS U
HEpaBEHCTBA

23 Jlorapugmuueckas pyHKIUs, €€ CBOUCTBA U
rpaduk

24 Jlorapudmuueckas pyHKuusA, €€ CBONWCTBA U
rpaduk

o5 Tpuronomerpudeckue GyHKINHU, UX
CBOICcTBa U rpadUKu

26 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U IrpaduKu

97 Tpuronomerpudeckne QyHKINU, HX
cBOIicTBa U rpaduKu

08 Tpuronomerpudeckue GyHKINHU, UX

cBOIicTBa U rpaduKu




[IpuMepsl TPUTOHOMETPUYECKUX

29
HEPaBEHCTB

30 [Tpumeps! 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 HenpepeiBHble QyHKINT

35 MeTtoa HHTEepBaIOB JJIs peIIeHUs
HEPaBEHCTB

36 MeTtoa HHTEepBAIOB /ISl pEIICHUS
HEPaBEHCTB

37 [IpousBoaHas GyHKINU

38 [TpousBoHas GpyHKIMH

39 ['eomeTpuyeckuit 1 GU3NIECKUIl CMBICI
MIPOU3BOAHOMN

40 I'eomerpuueckuii u puznYecKuii CMbICT
MIPOU3BOAHOM

41 [Ipou3BoaHbIE AIIEMEHTAPHBIX (QYHKIUN

42 [Tpou3BoHBIE I€MEHTAPHBIX (PYHKUINN




[IpounsBoiHass CyMMBI, IPOU3BEACHMUS,

43 .
YacTHOTO (DyHKIMH

44 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
4acTHOTO (DYHKIIMA

45 [Tpon3BoHas CyMMBI, TPOU3BEACHHUS,
Y4acTHOTO (PyHKIMH
[IpuMeHeHne Npou3BOIHOM K

46 UCCJIEIOBaHHIO (PYHKIIMI Ha MOHOTOHHOCTh
U 3KCTPEMYMBbI
[IpuMeHeHne npou3BOIHON K

47 UCCIIETIOBaHHIO (DYHKIMIT HA MOHOTOHHOCTD
U 9KCTPEMYMBI
[TpuMeHeHne NTPOU3BOJIHOM K

48 UCCIIETIOBaHHIO (DYHKIMIT HA MOHOTOHHOCTD
U 9KCTPEMYMBI
IIpuMeHeHne MpOU3BOIHON K

49 UCCIIEIOBaHMIO (DYHKIMI HA MOHOTOHHOCTh
U SKCTPEMYMBbI

50 Haxoxnenre HanOobIIero 1 HAMMEHBIIIETO
3Ha4YeHUs (QYHKIUU Ha OTpE3Ke

51 Haxoxxnenrne HanOoIbIIero 1 HANMEHBIIETO
3HaueHus QYHKIUU HAa OTPE3Ke

59 Haxoxnenre HanOobIIero 1 HAMMEHbBIIETO
3Ha4YeHUs (QYHKIIUU Ha OTpE3Ke

53 Haxoxnenre HanOoIbIIero 1 HANMEHBIIIETO
3Ha4YeHUs (QYHKIUU Ha OTpE3Ke

54 Haxoxnenre HanOoIbIIero 1 HANMEHBIIIETO

3HaueHusl QYHKIUU Ha OTpE3Ke




HaXO)KI[eHI/Ie HanOOJIBIICTO0 ¥ HAUMEHBIIIETO

> 3HaYeHUs (PYHKIIMH HA OTPE3Ke
[IpuMeHeHne npon3BOHOM 11
HAXOXKJCHUS HAMTYYILero perieHus B

56 NPUKIIAJIHBIX 33/1a4aX, IS OTIPEIeICHUs
CKOpOCTH TIpoLIecca, 3aJJaHHOTO (popMyoi
WM TpaduKoM

57 KonTtponbHast pabora o Teme
"ITponsBoaHas. [Ipumenenue nponsBoaHon"

58 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX

59 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX

50 WuTerpain, reomeTpudeckuil U GU3nIecKuit
CMBICIT HHTETpaja

61 Wurerpan, reomerpuyeckuii 1 Gpu3ndecKuit
CMBICIT HHTETpaja

62 Wurerpan, reomerpuyeckuii 1 Gpu3nIecKuit
CMBICII HHTETpajIa

63 Brruucnenue nnTterpana no gpopmyie
Herorona—Jleiibaumna

64 Brruucnenue unTerpana no gopmyie
Herorona—Jleiibaumna

65 Brruucnenue unTerpana no gopmyie
Herorona—JleitOnuma

66 Brruucnenue nunTerpana no gpopmyie
Herorona—Jleiibaumna

67 CucreMbl TUHEHHBIX YpaBHEHUH

68 CucreMbl TUHENHBIX YpaBHEHUN

69 Pemenue npukia HBIX 33/1a4 ¢ TTOMOIIBIO




CHUCTEMBI JINHEVHBIX YPAaBHEHUI

70

71

72

Penienne nmpukiaaHbIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI

CucreMbl U COBOKYITHOCTH LIETIBIX,
paloHaIbHbBIX, UPPALUOHATBHBIX,
MOKa3aTeIbHbIX, JOrapu(PMUUECKUX
YpaBHEHUN U HEPABEHCTB

CucreMbl 1 COBOKYITHOCTH LCJIBIX,
palrOHAJIbHbIX, HPPAIUOHAIbHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(I)MI/I‘ICCKI/IX
ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

73

CucteMsl 1 COBOKYITHOCTH LCJIbIX,
palluOHAJIbHbIX, HPPAIUOHAIIbHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(I)MI/I‘IeCKI/IX
ypaBHCHI/Iﬁ 1 HCPAaBCHCTB

74

CucteMsl 1 COBOKYITHOCTH LECJIbIX,
paluOHAJIbHBIX, UPpPALIMOHAIBHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(I)MI/I‘IeCKI/IX
ypaBHeHI/Iﬁ 1 HCPABCHCTB

75

76

77

Ucnonb3oBanue rpadukoB GyHKUUN A5
pelIeHns ypaBHEHUN U CUCTEM

Hcnonb3oBanue rpadukoB GyHKUUN A7
pEILIEHUs] ypaBHEHUI U CUCTEM

IIpuMeHeHue ypaBHEHUN, CUCTEM U
HEPaBEHCTB K PEILICHUI0 MATEMaTUYECKUX
3aJa4 ¥ 3a/1a4 U3 pa3InYHbIX o0acTeit
HAyKU U PEAIbHOU KU3HU

78

KonTponbhas pabota no teme "MUuterpan u




ero npuMeHeHus. Cucremsl ypaBHEHU"

HaTypanLHHe M LCJIbIC YHCJIa B 3aJa4ax U3

7 peanbHOM KU3HU

80 HatypasibHble U Liesble uncia B 3a1a4ax U3
peaIbHOM KU3HU

81 Harypasbhble u 1ienbie yuca B 3aja4ax u3
pEabHOM KU3HU

82 [Tpu3Haky AETUMOCTHU LENBIX YUCEI

83 [Tpu3HaKK ETUMOCTH LETBIX YHCET

84 [Tpu3Haky AETUMOCTH LENbIX YUCEI

85 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs
3HaHUNA. Y paBHEHUS

86 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS
3HAaHUU. YpaBHEHUS

87 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUS
3HaHUHN. YpaBHEHUA

88 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs
3HaHUHU. YpaBHEHUA

89 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS
3HaHUU. YpaBHEHUS

90 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHUHN. YpaBHEHUA

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

92 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui. HepaBeHcTBa

93 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs




3HaHui. HepaBeHcTsa

94 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHui. HepaBeHcTsa

95 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHuW. CucTeMbl ypaBHECHUH

9 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHui. CrucTeMbl ypaBHEHUN

97 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL 1
3HaHuil. OyHKUMH

08 [ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 A 1
3HaHu. OyHKIIMU

99 Wrorosas koHTpOIBbHAS paboTa 1

100 HroroBast KoHTpoIbHAs paboTa
O0001enne, cucreMaTH3amus 3HaHUH 3a

101 KypcC aJireOpbl ¥ HayaJl MaTeMaTUIeCKOTo 1
ananm3a 10-11 ximaccoB
O06006111EH1E, CUCTEMATH3allUs 3HAHUH 3a

102 KypcC aJireOpbl U Ha4aJl MaTeMaTU4eCKOTO 1
ananuza 10-11 knaccoB

OBILIEE KOJIMYECTBO HACOB I10 102

I[TPOTPAMME




COI'JTACOBAHO

MPOTOKOJI 3aCeIaHUsI METOTUIECKOTO
00BbeTMHEHUS yUUTETIeH MaTeMaTHKH,
uHpopmatuku, puzuku MAOY MO JIurckoit
paifon COILI Ne30 umenu H. A. Ilpumaka ot
« 29 » aBrycra 2023 r. Ne 1

PykoBonurens MO
/Topauenko JI.JI./

COI'JTACOBAHO

3amectutens qupekTopa no YBP MAOY

MO JluHcKkol paiioH

COL Ne30 umenu H. A. IIpumaxka
/Jleruna U.H./

« 29 » aBrycra 2023r.







		2023-08-30T10:10:32+0300
	Габлая В.А.


		2023-08-30T10:10:49+0300
	Габлая В.А.




